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1.1 General Workplace Health and Safety 

The Workplace Health and Safety Act (1995) sets out the laws about 

Workplace Health and Safety for all workplaces, workplace activities and 

specified high risk plant. The Electrical Safety Act (2002) sets out the 

laws covering electrical safety. Nothing in this document is designed, in 

any way, to undermine the authority of the Acts. 

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 per_sOxial protective_ equipment,. 

e_ 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. 
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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. 

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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1.2 Project Overview 

Contract BW 70119-06/07 was for the manufacture and testing of a two new 

pump station switchboards for SP119 & SP175 located in the Brisbane suburb 

of St Lucia. 

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

pump stations. Equipment supplied and installed by SJ Electric includes: - 

Switchboards 

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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1.3 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 any drive motor or electrical item. 

All maintenance, service, modifications and significant deviations from 

Normal operating conditions should be recorded in the Plant Service Log 

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

the plant and thereafter periodically. Bolted connections on painted 

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

bearing surface. Motor mounting bolts and other bolted connections 

subjected to vibration should be periodically checked for loosening. 

WARNING 

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

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

The importance of preventative maintenance cannot be over-emphasized. 

Regular maintenance and suitable care of the equipment will ensure a 

long and reliable service life of the equipment. 

Many stoppages can be avoided by following the recommended 

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

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

replace it, before it causes damage to other associated items. 
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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 allows dust inside the 1/0 

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. 

Cubicle Fans Filter should be inspected and cleaned frequently. 
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1.4 Electrical Control System 

General Description 

The switchboards are manufactured from 3mm aluminium and are suitable for 

location outdoors, the switchboards have been designed by Brisbane Water 

and contain several separate sections including: 

Incoming Section. 

Metering. 

Motor Starter Section. 

Distribution Section. 

RTU Section. 

1.5 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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TECHNICAL DATA SHEET 
For 

SP119 & SP175 

Equipment Type: 

Location: 

Model Numbers: 

Manufacturer: 

Supplier: 

Circuit Breaker 

Main Incomer 
Pump Circuit Breakers 

XS 400 

Terasalci 

NHP Pty Ltd 
25 Turbo Drive 
Coorparoo QLD 4151 

Ph: 07 3891 6008 
Fx: 07 3891 6139 
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TERASAKI 
Innovators in Protection Technology 

TemBreak MCCBs 

XS400 series thermal magnetic type 

Adjustment range 63 - 100 % of nominal current rating. 

Standards AS 2184/AS/NZS 3947-2. 

Adjustable thermal and magnetic trip. 

XS400CJ (35 kA) 3 pole 
Ampere 
rating 

250 

400 

400 

Min Max Cat. No. 

160 250 XS400CJ 250 3 

250 400 XS400CJ 400 3 

Non-Auto (5 kA for 0.3 sec) ') Refer page 5 - 48 

XS400CJ (35 kA) 4 pole 

250 160 

400 250 

250 

400 

XS400CJ 250 4 

XS400CJ 400 4 

XS400NJ (50 kA) 3 pole 

250 160 250 

400 250 450 

XS400NJ 250 3 

XS400N1 400 3 

XS400NJ (50 kA) 4 pole 

250 160 250 

400 250 400 

XS400NJ 250 4 

XS400NJ 400 4 

Dimensions (mm) 
Description 

XS400CJ/NJ 3 pole 

4 pole 

Height 

260 

260 

Width 

140 

185 

Depth 

103 

103 

kg 

4.7 

6.1 

- 

Liodoli 

H 

Br- 

. 
or 

q ° Et ° P 

Notes: 1) Load-break isolating switch only - no protection. 
2) MCCBs only. 
3) Poles in series. Refer applications Section 13. 

Short circuit capacity 
Model I/C 

XS400CJ 

XS400NJ 

35 kA (AS 2184) 

50 kA 

Voltage 

415 V 50 Hz 

415 V 50 Hz 

DC use 3) 

XS400CJ 

XS400NJ 

I/C 

40 kA 

40 kA 

Voltage 

250 V DC 

250 V DC 

Refer to ratings chart at the front of this section. 

For ratings to AS/NZS 3947-2 and AS 2184, and Ics /Icu. 

Cross reference table Section 

Accessories 6 

Selectivity & cascade 

Application data 

Characteristic curves 

13 

13 

7 

Motor starting 13 

Connection & mounting details 7 and 8 

Detailed dimen. - MCCB only 7 

- motor operators 7 

Product extensions Section 

Chassis (TemWay, MHC, UHC) 6 

TemCurve 13 

Residual current relays 11 

Base standards 

IEC 60947-2 

BS EN 60947 Part 2 

VDE 0660 Part 1 

AS/NZS 3947-2/Aust./NZ 

AS 2184-1990/Australia 2) 

JIS C 8372/JAPAN 

JEC 160/JAPAN 

Approvals 

ASTA/UK, Aust. standards 

Marine 

NK/JAPAN 

Lloyds R/UK 

ABS/USA 

GL/GERMANY 

BV/FRANCE 

DNV NORWAY 

5 -29 
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aInnovators in Prnwrion Technology 
TERASAKI 

Standard TemBreak circuit breaker 
Selection guide 

Type XM3OPB XS125CS XS125CJ XS125NS XS125NJ 
Ampere frame 30A 125A 125A 

Number of poles 3P 1P ') 2P ') LE 3P 4P 1P ') 2P ') 3P 4P 

Outside view 

Notes: 

') 1 Pole breaker only, XS125CS and XS125NS respectively. 

`) 2 pole breaker is a 3 pole breaker with the centre pole omitted. 

Supplied as standard. 0 Optional standard. 

UYes or available, - Not available 

Indent only III IN 
Rated current (A)in NRC - Nominal rated current 

ASR - Adjustable setting range 

NRC NRC NRC ASR NRC NRC 

min min max 

Rated current at 40'C 0.7 8.0 16 50 20 12.5 20 16 50 20 12.5 20 

1.4 10 20 63 32 20 32 20 63 32 20 32 

2.0 12 25 80 50 32 50 25 80 50 32 50 

2.6 32 100 63 40 63 32 100 63 40 63 

4.0 40 125 100 63 100 40 125 100 63 100 

5.0 125 80 125 125 80 125 

AC RATED INSULATION VOLTAGE (Ui) 

AC RATED BREAKING CAPACITY sym RMS (kA] 

690 690 690 

IEC 60947-2 [ICU] IEC 60947-2 [Ics] 1100V - - 
AS/NZS 3947-2 [lcu) AS/NZS 3947-2[Ics] 1000V - - 
Note: Rated Impulse withstand voltage 690V - - - 5/2.5 

Uimp (kV) is 8kV on all XS, XE and XH MCCEi's 660V - - 5/2.5 

500V - - 7.5/3.8 12/6 

440V 85 10/5 10/5 22/11 22/11 

415V 85 14/7 14/7 25/13 25/13 

400V 85 18/9 18/9 25/13 25/13 

380V 85 18/9 18/9 30/15 30/15 

240V 125 14/7 25/13 25/13 25/13 

25 AS 2184 440V 

415V 

85 14 

85 18 30 

NEMA AB-1 600V 85 - - 12 

480V 85 - 10 22 

without InsL 240-690V - 
DC RATED BREAKING 250V 10 15 

CAPACITY (kA) 125V 10 15 15 20 

RATED SHORT TIME CURRENT RMS [kA] [Icw] - 

DIMENSIONS (mm) 

g 
a 

b 

c 

d 

78 30 90 120 30 90 120 

A 
148 155 155 

98 86 86 

116 104 104 

Weigh (kg) marked standard type 1.3 0.51 1.3 1.58 0.51 1.3 1.58 

CONNECTION AND MOUNTINGS 

front 
connect (PC) 

rear 

connect (RC) 

plug-in (PM) 

draw-out (DO) 

terminal screw 

attached flat bar - - 0 - 0 
solderless terminal (PWC) 0 0 0 
bolt stud 0 - 0 - 0 
flat bar stud - - 
for switchboard 0 - 0 - 0 
for distribution board - 0 - 0 

- - 
STANDARD FEATURES 

contact indicator - 
trip button - - 

PROTECTIVE FUNCTIONS 

Electronic type 

Adjustable LTD, STD & INST - - - - - 
Adjustable GFT or Adjustable PTA (option) - - - 
Trip indicators 

Thermal- magnetic 

(option) (contacts) - - - 
type fixed 

thermal and fixed magnetic trips - - - 
thermal and adjustable magnetic trips - - - 
adjustable thermal and fixed magnetic trips - - - 
adjustable thermal and magnetic trips 

(option) CODE 

- - 
ACCESSORIES 

Internally 

mounted 

auxiliary switch AUX - - 
alarm switch ALT - - 
shunt trip SIlT 
undervoltage trip UVT - - - 

Externally 

mounted 

motor operator MOT - - 
external panel mounted type XFE - - 
operating breaker mounted type TFJ - - 
handle variable depth type XFH - 
IP 65 handle variable depth type TLK - - 
extension handle - - 
mechanical interlock front type - - 
mechanical interlock rear type - - 
mechanical interlock cable type - - 
key interlock - 
handle holder 

handle lock 

captive padlock attachment - 
terminal cover front connect type - - 
terminal cover rear/plug-in type - - 
interpole barriers - - - 
accessories lead terminals - - 
OCR sealing kit - - - 

5 - 2 
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0 Innovator, in Proreition Technolo,y 
TERASAKI 

Standard TemBreak circuit breaker 
Selection guide 

XH125NJ XE225NC XS25ONJ XH25ONJ XS400CJ XS400NJ 
400A 400A 

-, 
3P 4P 3P 4P 8 31, 4P 

111 
All link 

AIIIIIME 
AMIIEW_. 
1111MMOIR 

- - 
-40111101111 

- 100 160 

160 250 

111=111111 

II 
NRC ASR 

IIIIIMM:M=Ellik wmigEmzmill_ IIEMMIEU, 
MIIIEMZI=IIMEW 

NRC ASR 

min max 

160 100 160 

NRC ASR NRC MR 
min max 

250 160 250 250 160 250 

250 160 250 400 250 400 400 250 400 

IIIMIMIMMEMME 
100 63 100 

imir---- IL, Milk 
- ----", 

, I 
MEEEI=MMEMIIIIIL MIIIMIiii I 
II=IMINIMMIIIIIIIMM- JIM 690 --4111MMIII 690 690 

MEW MINIIMIMI 'Ai ICWICS ICU/ICS 

- Mgr -AM - 111.11.1.1111111111.1 - - M=M1111111111F" AMEN - - - 
8/4 

8/4 
IL. IIIIIMILMkr= Miti ----imiztiir 4 I 15/7.5 16/8 18/9 

15/7.5 16/8 18/9 

11123131MMMIIMMIMIMit, MIIIMEIMIIIIF di 25/13 22/11 30/15 
42/21 MUM MEOW- INIMEMMIII 30/15 42/12 

IMMEIMMEMINI 15/7.5 .r AIMMEMIt 4 sons 30/15 50/25 
50/25 MEZMIIIIIIMIIIMMOM I 50/25 35/18 50/25 
50/25 IMEEEMIIIMMIEMEW 

25/13 
1WEEINEIMMIEMEIMMIIMEMI SIMI 1 

50/25 
85/43 50/25 85/43 EMEINIMMIEM 

111:1111.11MIENIMMINIEVIIIr 1 50 36 50 
50 IMCM=MEMIF IIMI: 36 50 .3111111111=1.11111111111Ls. -a:411 25 22 I 30 IMEIMMINIMMIMMINIEMIL 4= 42 1.101.11M3=11.1 

- 111.1=11111111111MMir MI - - rscowzr- ME.:. 15 
.iimmommos 

40 - _- _ 
40 40 INZEIMEEMMIIIMINIIII 40 

- MIIII.11111111 
90 120 105 105 140 105 140 140 185 140 185 
155 165 165 165 260 260 
86 67 86 103 103 103 
104 82 107 124 131 131 
1.3 1.58 1.4 1.85 2.4 2.1 2.6 4.7 6.1 4.7 6.1 

0 0 (Bar) 0 (Bar) 0 (Bar) 0 (Bar) 0 (B) 
0 0 0 o 0 o 
0 o 0 0 - - 
- - - - 0 0 
o 0 0 o o o 
- - - - - - 
- - - - 0 0 

-1 

- - - 
- - 
- - - 

- - - 
- - - - 

- 
- - - - 

- 

- - - - 

b 

- - - 
- - - 

- - - - 

____ 
___ 
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TERAsilici Section 7 
MCCB operational characteristics & dimensions 

Page 

Thermal - magnetic MCCB characteristics 7 - 2 to 7 - 4 

Time / current characteristics thermal - magnetic MCCBs 7 - 5 to 7 - 10 
Electronic MCCB characteristics - settings 7- 11 to 7 - 14 
PTA - Pre-trip alarm option 7- 15 to 7 - 19 
GF - Ground fault / 4th CT option 7- 16 to 7 - 19 
LED trip indication options 7- 18 to 7 - 19 
Time / current characteristics electronic MCCBs 7- 20 to 7 - 22 
OCR checker for electronic MCCBs 7 -23 
Tem Curve selectivity software 7 -24 
MCCB dimensions with and without motors fitted 7- 25 to 7 - 50 
AC Watts loss - 3 pole MCCBs 7 -51 
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TERASAKI 
Innovator% in Protection Penni. logy 

MCCB Technical data 
Thermal Magnetic MCCBs 

Thermal-Magnetic MCCBs are available from 125 AF to 800 AF. Depending on the type of MCCB thermal 

and/or magnetic trip setting may be adjustable. 

MCCB type 

XS125CS, XS125NS 

Fixed 
thermal 

Adjustable 
thermal 

Fixed 
magnetic 

Adjustable 
magnetic 

XS125CJ, XS125NJ 

XH125NJ, XH125PJ, TL100NJ 

XH160PJ 

XE225NC 

XS250NJ, XH25ONJ 

XH250PJ 

XS400CJ, XS400NJ, XH400PJ, TL25ONJ 

XS630CJ, XS63ONJ, XH630PJ 

XSSOONJ 

XH800PJ 

Note: Yes 

- No 

Acct: setting dials 

From 125 AF to 250 AF the thermal adjustment is visible from the front of the MCCB. At 400 AF and above a protective cover must be 

removed to gain access to the settings. To achieve access to the settings, the cover screw under the 'sealed' label must be removed. 

To adjust the individual trip settings, turn the setting dial with a flat bladed screwdriver. 

Once set, secure the cover and apply a new sealing label. 

XH25ONJ XS400NJ XS400NJ (cover removed) 
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TERASAKI 
luendaff la Irearetin Technologr 

MCCB Technical data 

Thermal Adjustment 
Tem Break MCCBs have a wide thermal adjustment range, one of 

the largest on the market. The rated current 'Ir' is continuously 

adjustable from 63 % to 100 % of its nominal current 'In'. There 

are three main points of calibration marked at 63 %, 80 % and 

100 %, as shown in the diagram below. 

E 

0.63 0.8 1.0 

Thermal adjustment range 

Current x In 

Examples 

Magnetic Adjustment 
The magnetic adjustment is available on MCCBs of 400 AF and 

above. The magnetic setting 'In,' is continuously adjustable from 

500 % to 1000 % of its rated current 'In. There are five main 

points of calibration marked as multiples of In; 5, 6, 7.1, 8.5 

and 10. These are shown in the diagram below. 

A 

E 
x5 

x6 x71 
x8.5 x10 

Magnetic adjustment range 

Current x n 

1. XS125NJ/125A MCCB set at Ir = 0.8, the rated current is calculated as 125 x 0.8 = 100 A 

2. XS400NJ/400A MCCB set at Irn = 6, the magnetic setting is calculated as 400 x 6 = 2400 A 

3. XS63ONJ/630A MCCB set at Ir = 0.8 and Im = 5.0 

The rated current is calculated as 630 x 0.8 = 504 A 

The magnetic setting is calculated as 630 x 5 = 3150 A 

Note that the magnetic setting is a multiple of the nominal current In and not the rated current Ir. 

All thermal and magnetic trip settings are expressed as AC RMS values. 

All MCCBs are calibrated at 45 'C unless otherwise specified. 

Breakers with adjustable magnetic trip 

Rated Magnetic trip current (A) 

Breaker current (A) Scale 10 8.5 7.1 6 5 

XS400CJ 250 2500 2125 1775 1500 1250 

XS400NJ 400 4000 3400 2840 2400 2000 

XH400PJ 400 4000 3400 2840 2400 2000 

XS630CJ 400 4000 3400 2840 2400 2000 

XS630N1 630 6300 5355 4473 3780 3150 

XH630PJ 630 6300 5355 4473 3780 3150 

XS800NJ 800 8000 6800 5680 4800 4000 

XH800PJ 800 8000 6800 5680 4800 4000 

Note: Settings; 3-poles can be adjusted simultaneously with one adjustment dial. 
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aInnovators in Protection Tr.-Analog, 
TERASAKI 

Time/cur, 

E 

F 

A 

4 
3 

2 

60 
40 
30 

20 

10 

4 
3 

2 

1 

60 
40 

30 

20 

108 

6 
6 
4 

3 

2 

0.8 
06 
0.6 
0.4 
0.3 

0.2 

0.1 

0.08 
0.06 
0.06 
0.04 
0.03 

0.02 

0.01 
0.008 
0.006 

_V 0.006 

g F s 
F, F, 

s 13 

MCCB Technical data 

-icteristic c 

Min 

Ma 

Percent Rated Current 

Example 

The XS25ONJ set at its maximum thermal setting of 
250A experiences an overload of 1000A. What would 
be the tripping time? 

Solution 

As the axis are 'percent' rated current the overload as 

a percentage to rated current is 

100 A = 400 % 

250 

The maximum and minimum on the curve are the 

tolerance bands. Therefore at 400 % overload the 
tripping time would be as follows: 

Maximum trip time - 30 seconds 

Minimum trip time - 10 seconds 

Average trip time - 20 seconds 

Due to strict quality control of the manufacturing and 

calibration processes, the characteristic curve of most 

MCCBs will follow the 'average' curve within the 

tolerance band. 

Ambient compensating curves Example ? 

130 

cio 

120 

Calibrated at 40 °C 
45 °C 

100 

93% 

90 
0 
5 

in..) Calibrated 
temperature 

10 20 30 40 50 
15 25 35 45 55 

Ambient temperature (°C) 

60 
65 

The XS25ONJ is calibrated at 250 A for 45 *C ambient. 
If the temperature rose to 55 "C what effect would 
this have? 

Solution 

At 55 *C the ambient compensating factor is 93 %, 

i.e. 250 x 0.93 = 232.5 A 

In other words the XS25ONJ would act as an MCCB set 
at 232.5 A, in 55 'C. 
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MCCB Technical data 

XS125CS, XS125NS 

Time/current characteristic curves 

E 
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Ambient compensating curves 
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Calibrated 
temperature 

Calibrated at 40 °C - 0 10 20 30 40 50 60 

45 °C - 5 15 25 35 45 55 65 

eIhnovalerg I. Irrecetle. Technology 
TERASAKI 

XS125CJ, XS125NJ, XH125NJ, 
XH125NJ 
Time/current characteristic curves 

2 
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Ambient compensating curves 

150 

140 

130 

- 120 

C 

5 110 

a) 

2. 100 
a_ 

90 

80 

I 

6.,, 

EWEN!! 
50A, 200 0 084 
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1126.1( ) 

Ambient temperature (°C) Calibrated at 40 °C - 0 10 20 30 40 50 60 

45 °C - 5 15 25 35 45 55 65 
Ambient temperature (*C) 
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aInnovators in Prow-lion Technology 
TERASAKI 

MCCB Technical data 

XE225NC 
Time/current characteristic curves 

2 
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XH160PJ, XS25ONJ, XH25ONJ 
lime /current characteristic curves 
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Ambient compensating curves 
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65 
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MCCB Technical data 

XH250PJ, XS400CJ, XS400NJ, 
XH400PJ 
Time/current characteristic curves 
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®TERASAKI 

XS630CJ, XS63ONJ, XH630PJ 

Time/current characteristic curves 

60 

2 

ir1 

40 

30 

20 

10 

6 
4 

2 

SO 

40 

90 

20 

10 

6 

4 

3 

2 

1 

0.8 
0.6 
0.5 
0.4 
0.3 

0.2 

0.1 

0.08 
0.06 
0.06 
0.04 

0.03 

002 

trip current 

Rated current (A) lationetic tip current 
NRC (A) 

z Wax 

Silo 

400 4000±400 

630 6300±630 

Adjustable setting range or 

magnetic trip. Five stages 

within this range 

05 210 

0.01 
0.0011 

0.006 
_C 0.005 

2gF8F s FA 11101E/ 1 1111 
Pe cent Rated Current 1 

Ambient compensating curves 

130 

01 

tS, 120 

'a 110 

8 
a 100 

a_ 

Calibrated 
temperature 

90, 
Calibrated at 40 °C - u 

45 °C - 5 

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

Ambient temperature (°C) 

7 - 7 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 32 of 614



aInnoPaton in Protection Technology 
TERASAKI 

MCCB Technical data 

XS800NJ, XH800PJ 
Time/current characteristic curves 
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TL3OF 

6 TERASAKI 
Issenrtm In Prefect!. Technology 

MCCB Technical data 

Time/current characteristic curves 
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6 Innorstory in Prom-don Technology 
TERASAKI 

MCCB Technical data 

TL25ONJ 
Time/current characteristic curves 
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Characteristics 

TERASAKI 

MCCB Technical data 
Microprocessor based characteristics and adjustments 

The standard microprocessor based MCCB from Terasaki has the most flexible characteristics on the European market. In addition to the 

standard overload and short circuit protection, there are a number of options available to meet specific applications. 

MCCB type 

XS400, XH400 ') 

LTD STD INST 

121 

Ramp 
Pick-up 

LED 

Test 
port PTA GFT 

internal 
LEDs 

external 
LEDs 

XS630, XH630 3) 

XS800, XH800 3) 

XS1250SE ') 

XS1600SE 2) 

XS2000NE 

XS2500NE 

Standard on all TemBreak Microprocessor MCCBs 

Note: Standard 

Optional 
- Not available 
') Includes TL400NE & XV400NE 

2) Includes TL630NE to 11.1250NE 

') Includes XV630, 800 & 1250 

Legend Application 

Standard for all 

TemBreak 

Microprocessor 

MCCBs 

LTD Long Time Delay Overload protection, True RMS 

STD Short Time Delay Short circuit protection and selectivity 

INST Instantaneous Short circuit protection, fast acting 

12t RAMP Provides easier grading with downstream fuses 

Pick-up LED Lights on LTD overload, flashes on PTA pick-up 

Test Port Facility for TNS-1 OCR checker for calibration checking 

PTA Pre-Trip Alarm Useful for loadshedding application 

GFT Ground Fault Trip Protection against ground faults 

LEDs Light Emitting Diodes Indication of fault for faster diagnosis 

HI -INST High Instantaneous High inrush applications, increased selectivity 

Access to setting dials 
To adjust the settings on the microprocessor 

TemBreak, the sealed label must be broken and 

the cover fixing screws removed. To adjust the 

individual trip settings, turn the setting dial with 
a flat bladed screwdriver. Align the setting 

required between the black dots marked on 

the dial. 

XH400SE 

Integral leads 

Shunt trip 

Undervoltage 
trip 

Integral leads 

Aux switch 

Alarm switch XH400SE (cover removed) 
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aInnovator, in Protection Technology 
TERASAKI 

MCCB Technical data 
Microprocessor based characteristics - 
adjustments, operation, settings 

Standard time rirtent cuwes 

T 

0.8 1.0 
4 ). II LTD 

30 Ti 
A 

5V 
.1 

2 10 12 STD 
4 > 

T2 NI .0 

INST 
0.3 

13 

34- 12 

0- 

600% of ti I 

Standard microprocessor adjustmetil 

T 

CT RATED CURRENT 

In 1250 A 

TEST IN 

0 0 0 0 

BASE CUR. 

k 1250 

0.63 0.8 1.0 

A 

LONG TIME 

0.9 

CURR. 0.95 

SETTING 
1.0 

RATED* CUR. (A) 

TIME 
10 

SETTING 

0 r, SEC 
at 6 xli 

PICK UP 

15 

SHORT TIME INSTANTANEOUS 

02 

1 

b xk 

SHORT TIME It 

OFF ON 

112 SEC 
at10xo 

Setting adjustment 

Base current setting Is 0.63 - 0.8 - 1.0 x In Amps 

LTD pick-up 11 0.8 - 0.85 - 0.9 - 0.95 - 1.0 x lo Amps 

LTD setting Ti 5 - 10 - 15 - 20 - 25 - 30 (at 11 x 600 %) Secs 

STD pick-up 12 2 - 4 - 6 - 8 -10 x Is Amps 

STD setting T2 0.1 - 0.15 - 0.2 - 0.25 - 0.3 Secs 

INST pick-up 13 3 - 12 - x lo (continuously adjustable) Amps 

Note: A special generator Ti setting adjustment of 1-5 sec (at Ii x 600 %), is also 
available. Please contact NHP for details. 

7 -12 

Each part of the characteristic curve can be 

independently adjusted. This unique adjustability of 

LTD, STD and INST enables the standard 

microprocessor MCCB to achieve more than 200,000 

permutations of its time/current characteristic. 

This makes the TemBreak microprocessor range one of 

the most flexible on the market. 

To complement this range, NHP have developed 

TemCurve selectivity analysis software, which contains 

the full range of TemBreak MCCBs on database. This 

software package highlights the full benefit of having 

highly adjustable microprocessor MCCBs when 

involved with difficult selectivity problems. 

The 12t ramp switch, which is provided as standard, 

assists in discrimination with downstream fuses. 

With the switch off, the STD operates with a definite 
time characteristic: L with the switch on, the 

characteristic alters to a ramp: L , cutting off the 

corner which poses a potential selectivity problem. 
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MCCB Technical data 
Adjustment of TemBreak (electronic type) 
tripping characteristics 

Electronic models of TemBreak come standard with an 8-bit 
microprocessor overcurrent relay (OCR). It is the OCR which 

provides the functions necessary for protection, while 

maintaining a high level of reliability. 

Note: The ground fault trip and pre-trip alarm cannot be used 

simultaneously in a single breaker. 

Front view 

Sealed label 

Spare labels (sealing label) 

Adjustment method 

Cover 

6 Innovators In Protection Technology 
TERASAKI 

The wide OCR adjustment range allows the circuit breaker to be 

set-up in order to trip under certain conditions. Adjustments can 

be made to the tripping current as well as the tripping time of 

the breaker. 

Figure 1. Electronic OCR adjustment possible 
(with label removed). 

T 

T. 

To bb 

LONG TIME 

0,9 

sOEUTRTRIN, G.,0"- loss 

...11, .. 
a. ' RATED CUR (A) 

Is 

TIME V. V 
SETTING Nej. 

T. 

atexli 

PICKUP 

SHORT TIME 

s 

2\ to 
6 

b 

INSTANTANEOUS 

6 a4 

GROUND FAULT 

ol o 

%_' 
le %L. 

0.3 

0.A /9.9 

m SEC 

PRE TRIP ALARM 

0i 4.9 

o71.0 

0.0 SHORT TIME ":/a2' 
I I 

To SEC OFF ON 

I I Ts SEC 

Ft CT RATED CURRENT BASE CUR. 

A 1 I k 1 126( I A 

TEST INI 

0 0 0 0 
OM OA 1.0 fl 

atiOab 
n4 

Remove the sealing label, loosen and remove the cover fixing 
screws and remove the cover. To adjust the individual trip 
settings, turn the setting dial with a flat bladed screwdriver. 

Note: Align the groove (end marked with dots) between the bands for 
the required setting. 
For example, the diagram right shows lo = 1.0. 
The INST and GFT pick-up currents are continuously adjustable. 

CUR. 0.85 
SETTING 

0.8 

LONG TIME 

0.9 

Example XS1250NE 

0.95 

11 
xlo 

DOTS 
1.0 

Secure the cover and apply the sealing label. 

7 -13 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 38 of 614



aInmorators In Protection Technology 
TERASAKI 

MCCB Technical data 
Microprocessor based characteristics - adjustments, 
operation and examples 

Overload adjustment 
The rated current of the microprocessor based TemBreak is 

adjusted using two current multipliers. This process achieves 

high accuracy adjustment from 50 % to 100 %. These are the 

LTD pick-up dial (11) and the Base Current (lo) selector switch. 

The rated current (LTD pick-up) is achieved as follows: 

IRATED = In X 10 X 11 

In the example shown on the right the rating would be: 

IAATED= 1250 x 1.0 x 1.0 = 1250 A 

In total there are 15 possible increments of adjustment between 

50 and 100 % as shown below. 

Base current 

Current dial 

!Breaker 

rated current 

0.83 0.8 1.0 

72% in this 
example 

CT RATED CURRENT 

In 1256 1 A 

TEST IN 

0 0 0 0 

EASE CUR. 

1256 

0.05 04 12 

A 

Li 

LONG TIME 

OA 

o.A. 

h RATED cum (A) 

15 

SETTING 
E 

6 111110 

1:4111V 
66 

T. SEC 
WW1 

PICK UP 

SHORT TIME INSTANTANEOUS 

SHORT TIME Pt 

LI 
I 

OFF ON 

1T2 SEC 
at10xI) 

63 100 80 

80 85 90 95 100 80 85 95 100 80 85 90 95 100 90 

1 

50 54 57 60 63 64 68 72 76 80 80 85 90 95 100 

In the example shown on the right, what are all the settings in Amps? 

Solution 

IRATING LTD pick-up = 

STD pick-up = 

INST pick-up = 

GFT pick-up = 

In x 10 x I1 

1250 x 0.8 x 0.9 = 900 A 

In x 10 x 12 

1250 x 0.8 x 4 = 4000 A 

In X 10 X 13 

1250 x 0.8 x 12 = 12,000 A 

In X IG 

1250 x 0.1 = 125 A 

(Note that GFT is a function of In and not lo) 

Example - Time/Current curves 

T2 = 100 meow 

LTD 

STD 

INST 

T. 

To b 

LONG TIME 

0.0 

CUFIR. 
SETTING 

031 1.0 

h RATED CUR. (A) 

Time 

SETTING el 12° 
'51 SEC 

at 6 5 11 

PICK UP 

SHORT TIME 

6 

21 /10 

k " 

INSTANTANEOUS 

0 

12 

b it h 

GROUND FAULT 

0.2 03 

0./ 0.. 

I. X h 

03 

0.1M/08 
T. SEC 

. 
SHORT TYRE R CT RATED CURRENT BASE CUR. 

to UM A k I 1358 1 A 
011W/1,3 ITTI TEMPI 
re SEC OFF ON 

1 I Ts SEC 0 0 0 0 
SOS .0 OA 1 

0 at lex b 
1. 

11=900A 12=4000A 13=12000A I 

7 -14 

To = 100 msec 

GFT 

lo = 125 A 
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aInnecetero le Protection Archaea& 
TERASAKI 

MCCB Technical data 
Options (electronic type) TemBreak 

Pre-trip alarm (PTA) 

The PTA continuously monitors the true RMS value of the load current. When 

the load current exceeds the pre-set current (Ip) an LED gives local alarm 

that the MCCB is approaching an overload situation. 
Should the current Ip be exceeded for 40 secs a (N/0) contact will close to 
provide remote indication and/or load shedding. 

PTA specifications 

Pick up current (A): [10 Adjustable steps of 70, 80, 90, 100 % of the 

selected rated current [Ii]. 

Setting tolerance ±10 % 

Note: The long time-delay trip does not operate 'first' 
when the pick-up current is adjusted to 100 % 

of the rated current [11]. 

PTA characteristics 

PTA 
characteristics 

Tripping 
time (s) 

40 

41.-- LTD characteristic curve 

PTA pick-up current - 
4---1 MOM setting range - '' 14 

70 100 150 % X [I, 

Operating time (s) [Ip] 40 secs (fixed definite time-delay) setting tolerance is ±10 % 

Output contact 

Rating of 
contact 

PTA indication 

Computer 

Normally open contact, (la) Integral lead is standard length (450 mm) 

250 V AC 

220 V DC 

Pick-up LED flickers 

Resistive load 

125 VA (2 A max) 

60 W (2 A max) 

Inductive load 

20 VA (2 A max) 

10 W (2 A max) 

TemBreak 
MCCB 

Essential Load 

Output contact (N/O) 

of the pre-trip alarm 

Non-essential Load Non-essential Load 
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ammo.....i. Protection Technology 
TERASAKI 

MCCB Technical data 
Adjustment of TemBreak electronic type OCR 

with ground fault 

Ground fault trip 
The GFT pick-up current is continuously adjustable from 10 % to 40 % of the rated CT current. 

Notes: The ground fault trip and pre-trip alarm cannot be used simultaneously in a single breaker. 

XS400SE, XH400SE are not available with ground fault function. 
When a three pole breaker is used in a 3 phase, 4 wire system, 

a separate CT is required for the neutral line. (refer NHP). 

GFT specifications 

Pick-up current (A): [IG] 
0.2 0.3 

0.1 0.4 

IG X 1CT 

Time-delay (S): [TG] 

0.3 

0.2 N.0.4 

0.1 i0.8 

To SEC 

4th CT for GF 

Rating (A) Type 

Continuously adjustable from 10 to 40 % of the rated CT 

current (Ict) setting tolerance is ± 15 % 

The GFT has a definite time-delay characteristic and is 

adjustable in steps of 0.1, 0.2, 0.3, 0.4, 0.8 s. Total clearing 

time is +50 ms and resettable time is -20 ms for the preset 

time delay. 

GFT characteristics 

2500 UX0Y0007A 

2000 UX0Y0006A 

1600 UX0Y0005A 

1250 UX0Y0004A 

1000 UX0Y0003A 

800 UX0Y0002A 

630 UX0Y0001A 

N 

M 

Dimensions (mm) 

Rating (A) A 

Tripping 
time (s) 

0.8 

0.1 

C D E F H CH M N 

",/ 

OFTOck-up 
ammtwWingimige 

10 40 %x (Ice) 

B 

2500-1000 140 110 50 10 80 85 145 75 85 35 

800-630 105 100 40 8 50 75 110 57 50 20 

7 -16 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 41 of 614



. TERASAKI 
lootororters loo Pr Needs. Terimagy 

MCCB Technical data 
Tem Break electronic type with ground fault 

External neutral sensor (4th CT) 

External neutral sensors are required whenever optional earth fault is used on 3 phase 4 wire systems 

The position and direction of 4th CT 

LINE LOAD 

3 PHASE SUPPLY 

THE POSITION OF 4TH CT. 

Z 
W Z 
2 

The direction of 4th CT 

DIRECTION LINE SIDE 

NEUTRAL BAR 

EARTH BAR 

EXTERNAL 
NEUTRAL 
SENSOR 

WIRES 1 mm° MIN. 
TWISTED TOGETHER 
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ainnovators in Protection Technolov 
TERASAKI 

MCCB Technical data 
Trip indicators 

The LEDs when lit, indicate which trip function tripped the breaker 

eg, long-time-delay (LTD), short-time delay/ instantaneous 

(STD/INST) or ground fault (GFT) (control power required). 

Trip indicator display (1? t`J-- .1 Thcorf 

Note: If a pre-trip alarm (PTA) is fitted, the LED control power can be 

used (common). 

reset button 
pushed to turn OFF 
the LED 

LED for LTD 
indication 

tripped 

LED for STD/INST tripped indication 

-- 
TRIP INDICATORS 

LED for GFT 
tripped indication 

RESET 

0 
T i, 

410 10 

12 T2 

LONG TIME 

0.9 

CURB. °Y9°.95 

4k 

/1. 

I, 

0.8 \ 
RATED CUR. (A) 

15 

TIME 
1y ." \20 

SETTING 5\ /30 
T, SEC 

at6x11 

PICK UP 

SHORT TIME 

6 

era 
2\ 1 10 

lo x lo 

INSTANTANEOUS 

9 

Is x to 

12 

GROUND FAULT 

0.2 0.3 

0.1 0.4 

ki X I.. 

0.3 
4.~ 

Pi \ boa 

TG SEC 

J 

To 

I 

0.2 

0.15 "". 
SHORT TIME 12t 

0.25 
CT RATED CURRENT BASE CUR. 

ooiN 

.- 
In 1250 A k 1250 A 

TEST IN 

0.63 0.8 1._ 0 

I I 

To SEC OFF ON 

I I T2 SEC 0000 
at 10 x lo 

0 in 

PICK UP 
LED turns on when LTD function picks up. 
In case PTA is fitted, this LED flickers when PTA 
function picks up. (separate control power required). 

Trip indicator display (400 AF to 800 AF) and OCR k,u1::; 4e. XS, XH400 

An optional feature available with TemBreak electronic type are 

fault indication contacts - these are voltage free and provide a 

signal of the cause of a trip (long time, STD/INST). 

Ij 

Example XS1250SE 

An external trip indicator box is required with 400AF models. 

140 

745 

260 228 214 

71 

L 

OCR 
CONTROLLER 

21- L45.-L45"' 

I 

MIA 

CONNECTION TERMINALS 
FOR FAULT (CONTACTS 
OUTPUT) 

80 

44 

45 - 
LED INDICATORS 

OPTIONAL 

Notes: For dimensions of XS/XH800SE and PE refer to pages 7 - 40 and 7 - 41, add dimensions of OCR controller and trip indication box (above). 
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0 TERASAKI ...........gy 

MCCB Technical data 
OCR controller (PTA and trip indication) 

OCR controller mounting position Dimension table (mm) 

OCR convolier 
Terminal screw M3.5 

Ampere 
frame 

A 
Type of With UVT 
MCCB controller 

Without UVT 

controller 

400 XS400 34 97 48 

XH400/TL400NE 34 97 48 

630 XS630/XV 64 151 60 

XH630 64 151 60 

800 XS800/XV 64 151 60 

XH800 64 151 60 

1250 XS1250SE/XV 51 114 72 

1600 XS1600SE/TL-NE 51 114 92 

2000 XS2000NE 54 180 115 

2500 XS2500NE 54 180 115 

OCR controller (PTA and trip indication) 
The OCR controller is installed in the left hand side of the breaker 

(standard). This can also be installed externally to the breaker (please 

specify when ordering). 

OCR controller specifications 
Control power source 

Rated voltage 100-120 V AC or 200-240 V AC 

Consumption 2 VA 

Note: The permissible range of control power is 85-110 % of the rated voltage. 

OCR controller connection diagram 1) 2) 

OCR controller mounted on the left OCR controller installed external to 
hand side of the breaker 

' °P 

ON 

l=I 
ON 

OFF 

OS, ,P4tc. 1 

PTA 

contact, (7a) 

Lead wire 
1450 mm long) 

the breaker 

Ladd m 
am 'mow 

ON 

1=t 

OFF PAL PTA 
onipol 
contact. to 

Lead wee 
(450 mm lone) 

NOTE Termrnel OS, and OSe are already connected 

Notes: ') Standard torque for the terminal screws M3.5 - 0.88-1.18 Nm (9-12 Kgf.cm). 
2) Connected cable size - Max 2.0 mm2. 

OCR controller dimensions 
(Installed external to the breaker) 
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6 Innovators IR Protection Technology 
TERASAKI 

MCCB Technical data 

Time/Current curves 
XS400, XH400, TL400NE, XV400 
Time/current characteristic curves 

T 

I 

4 

so 
30 

20 

10 

2 

1 

40 
SO 

20 

10 

2 

0.0 
0.11 

0.I 
0.4 
0.3 

0.2 

0.1 
O .05 
0.05 
0.05 
0.04 
0.03 

O .02 

0.01 
0.000 
0.000 
0.005 

22.45 5 I El I Will If! 11 

ON U=M I II MEEMEIBIll 
MII1111111 
1110-1 NMI= =I NOM I 1111111=1111111111 111011111N1111111 
II LIIIIMMEMENIIIIII 
II ENVENOM.' 

......mamiran 

T 

Curies based on stendard settings 

II MEMIMIN11111111=M MEIN 
IIIIIIMEN11111111111111 =MEMI1=11=1=MMME 111'-11011111MNIMINI=MillINIMIIMIMIEMMININ 

1111111111151111111111=1.11 Emmmmmms.vm=mm MINIMINIMMIIMMINIIISMIMMM=MMEN Emmimn so. sminimmo EmmnimilmilmI =immosmiwom 
111111......111111111111.11......11 
11111.11111111111INNENE11 =mmmim III Im LION=ME=MMINII===1=MIni womm=0.1 =mom 
111111111111011MINIII11111111111111111111MMINI 

1111.11.111111112.111.111 =M=M I 1=M =INI MEIM=MIMMI1MINIMI11==ME 11=1M=IMME 
INIIIIM=MIN=MEN1111111=1ME=MENN 

ININENEE MEN 
ISPEINEMIEwan=mill 

Pe eent Rated Current 

Overcurrent tripping characteristics 

CT rated current (A) (14 250, 400 

Base current setting (A) (Is) (la) x (0.63-0.8-1,Q) 

Long time-delay pick-up current (A): (II) (10) x (0.8-0.85-0.9-0.95-1,0) Non-tripping at 

(h) setting s 105 % and below. Tripping at 

125 % and above. 

Long time-delay time settings (S) (1.1) (5-10-15-2Q-30) at (h) x 600 % current. 

Setting tolerance ± 20 % 

Short time-delay pick-up current (A): (12) (10) x (2-4-6-8-1Q) Setting tolerance ± 15 % 

Short time-delay time settings (S) (12) Opening time (Q,J., 0.15, 0.2, 0.25, 0.3) in the 

definite time-delay. Total clearing time is +50 

ms and resettable time - 20 ms for the time- 

delay setting 

Instantaneous trip pick-up current (A) (13) Continuously adjustable from (Is) x (3 to 12) 

Setting tolerance ± 20 % 

Pre-trip alarm pick-up current (A) (1s) (h) x (0.7, 0.8, (),.9, 1.0) Setting tolerance ± 10 % 

Pre-trip alarm time setting (S) (Ts) 40 fixed definite time-delay. Setting tolerance 

± 10 % 

Note: Optional. 
Underlined values will be applied as standard ratings unless 
otherwise specified when ordering. 
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XS630, XH630, XS800, 
XH800, XV630, XV800 
Time/current characteristic curves 

P 
T 

r 

2 

10 

3 

2 

1 

SO 
40 
SO 

20 

10 

3 

2 

0.4 
0.6 
0.4 
0.3 

0.2 

0.1 
0.00 
0.011 
0.04 
0.04 
0 03 

0.02 

001 
O .000 
O .000 
0.000 

1 

gin R 0=1 INN M n= 
ill 

Curves nosed on standard ening, 

IMO 
I 11111111101 UM= MN 
I II 11=11= 

1 I= 
1111111 I 
1 IIMIM ME 
I EMMONS! =II =1$0.11= 
SNIMMIIIME- 
1111111.M 

1111. N 
=MM E==- E E mow 

111 II=MI E I= 1110=- =I 
an 322;aa 

Percent Wee current of 
CT Mod 00510 On) 

11 1 I I12 
Percent rated current of base current da 

Overcurrent tripping characteristics 

CT rated current (A) (In) 

Base current setting (A) (14 

Long time-delay pick-up current (A): (1,) 

630, 800 

(14 x (0.63-0.8-1.0) 

(1 x (0.8-0.85-0.9-0.95-1,0) Non-tripping at (I,) 

setting x 105 % and below. Tripping at 125 % 

and above. 

Long time-delay time settings (S) (1,) 

Short time-delay pick-up current (A): (10 

Short time-delay time settings (S) (T3) 

(5-10-15-2Q-30) at (Is) x 600 % current. 

Setting tolerance ± 20 % 

(1s) x (2-4-6-840) Setting tolerance ± 15% 

Opening time (Q,1, 0.15, 0.2, 0.25, 0.3) in the 

definite time-delay. Total clearing time is +50 ms 

and resettable time - 20 ms for the time-delay 

setting 

Instantaneous trip pick-up current (A) (In) 

Pre-trip alarm pick-up current (A) (10 

Pre-trip alarm time setting (S) (Ts) 

Ground fault trip pick-up current (A) (1$) 

Ground fault trip time setting (S) (Ts) 

Continuously adjustable from (I) x (3 to 12) 

Setting tolerance ± 20 % 

(I.) x (0.7, 0.8, 01 1.0) Setting tolerance ± 10 % 

40 feed definite time-delay. Setting tolerance ± 10 % 

Continuously adjustable from (In) x fill to 0.4) 

Setting tolerance ± 15 % 

Opening time (0.1-0.2-Q1-0.4-0.8) in the definite 

time-delay. Total clearing time is +50 ms and 

resettable time is - 20 ms for the time-delay 

settings 

Note: Optional. 
Underlined values will be applied as standard ratings unless 
otherwise specified when ordering. 
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. TERASAKI 
Imno.ran 4, PrOfill411 TeeloNryp 

MCCB Technical data 
Microprocessor based characteristics and adjustments 

XS1250SE, XS1600SE, XS2000NE, XS2500NE, TL630NE, 
TL800NE, TL1250NE & XV1250 
Time/current characteristic curves 

T I I AIM= 

INN sm 
INN IMO 11 1= 

T 
1 1;1 

Is 

Ti 

To 

To 13 

Curves based on standard settings 

2 

10 

4 

2 

0.t 
0.4 
OA 
0.3 

0.2 

0,4 
0.04 
0.01 
0.04 
003 

0.02 

001 
0.005 

8:01: 

I 1= 
MINN MN= 
I IM= 

101ZolONM:17.-1 UM= IM 
1011110101110111 =M_ MM.= -- 

nay mu to 

=IMI M 
101=111=1 

sass F 

Percent reed current of 
CT reed ourrent (b) 

I F I 
Mang Mad anent of base gutter* 040 

Overcurrent tripping characteristics 

CT rated current (A) (In) 1000, 1250, 1600, 2000, 2500 

Base current setting (A) (lo) x (0.63-0.8-10) 

Long time-delay pick-up current (A): (h) (1o) x (0.8-0.85-0.9-0.95-1,Q) Non-tripping at (b) 

setting x 105 % and below. Tripping at 125 % 

and above. 

Long time-delay time settings (S) (T,) 

Short time-delay pick-up current (A): (12) 

Short time-delay time settings (5) (To) 

(5-10-15-24 -30) at (h) x 600 % current. 

Setting tolerance ± 20 % 

(lo) x (2- 4- 6 -6 -10) Setting tolerance ± 15 % 

Opening time (0.1, 0.15, 0 2, 0.25, 0.3) in the 

definite time-delay. Total clearing time is +50 ms 

and resettable time - 20 ms for the time-delay 

setting 

Instantaneous trip pick-up current (A) (13) 

Pre-trip alarm pick-up current (A) (Ip) 

Pre-trip alarm time setting (S) (Tv) 

Ground fault trip pick-up current (A) (Is) 

Ground fault trip time setting (S) (To) 

Continuously adjustable from (lo) x (3 to 12) 

Setting tolerance ± 20 % 

(14 x (0.7, 0.8, Q,9, 1.0) Setting tolerance ±10 % 

40 fixed definite time -delay. Setting tolerance ±10 % 

Continuously adjustable from (Id) x al to 0.4) 

Setting tolerance ± 15 % 

Opening time (0.1-0.2-0.3-0.41B in the 

definite time-delay. Total clearing time is +50 ms 

and resettable time is - 20 ms for the time-delay 

settings 

Note: Optional. 
Underlined values will be applied as standard ratings unless 

otherwise specified when ordering. 
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TERMAKJ 

MCCB Technical data 
Time/Current curves - Mathematical analysis 

A microprocessor MCCB has three major regions on its overcurrent tripping 
characteristic, namely Long Time Delay (LTD) for overload protection, 

Short Time Delay (STD) and Instantaneous (INST), both for short-circuit 
protection. 

The following is an insight into how these curves interact and could act as 

a guide for hand-drawing the curves. Tem Curve Selectivity Analysis 

Software is available for computerised generation of curves (refer to page 

7 - 24). 

Firstly consider the following basic characteristic curve shown in figure 1. 

The LTD takes the form of a curve and has the following characteristic 

equation: 

(12-1). t = k 

where 'k' is a constant. To determine k, the calibration point of the LTD 

should be used, i.e. t = Ti at 11 = 6 (600 %). 

IEC - 60947 - 2 states that a breaker must not trip below 105 % of its 

rated current, and always trip at 130 % of its rated current. 

Terasaki microprocesssor MCCBs however are calibrated to trip between 

105 % and 125 %, giving them a higher degree of accuracy. If the middle 

point is taken then the pick-up of the MCCB is 115 % of its rated current. 

The STD and INST parts of the curve can be drawn more easily as they are 

simply a series of horizontal and vertical lines determined by the 12 and T2 

settings for the STD, and 13 setting for the INST. 

If we assume that we have: 

XS1250SE with 1250A CTs and 

10= 1, 1i = = 30 secs, 

12 = 8, 12 = 0.2 sec and 

13 = 12 (dial setting on OCR) 

then the characteristic curve can be constructed as follows. 

To draw the LTD we firstly need to determine the constant k, as follows: 

k= (12 - 1) t = (62 - 1) 30 = 1050 

giving the characteristic equation: 

(12 - 1) t = 1050 

By simple arithmetic the tripping times for each level of overload can now 

be determined. 

For 400 % overload (for the example this is equivalent to 1250 x 1.0 x 0.8 

x 4 = 400 A). 

1050 = 1050 = 70 secs 

(12 _ 1) (42 - 1) 

The STD and INST can be constructed as follows with 

12 = In x 10x 12 

13 = In x 10 x 13 

Please note that 20 ms is taken as an average time for the INST trip of the 

MCCB as it is the maximum time it will take the MCCB to trip. In practice 

the breaker will open much faster, particularly at high faults where the 

current limiting qualities of the MCCB become more effective. 
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Fig. 1 

LTD 

e7.INST 

708 

Tr,. 30s 
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LTD 

T 
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D 
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TERASAKI 

MCCB Technical data 
OCR checker, inspection and maintenance 

Tem Break 

OH 

OFF 

POWER 

OCR CHECKER 

T 

L _ 

LOW 
oast 

PU 

1,5* 

TYPE : Tl4§-1 

e 

loctiiNn 
T =w.1 

ELEMENT SELECT 

FUNC1 ION 

fiEN TUMULI,' in crunr rn 1Til 

NORMAL - ABNORMAL 

MN MAX 

I. CURREN! ADJUST 
DISPLAY 

SERIAL No 97701 

The Tem Break (Electronic) OCR 

checker, Type TNS-1, is a 

portable easy-to-use 

instrument for field testing 

the trip functions. 

It checks the pick-up current 

and tripping time value of the 

LTD, STD, INST and GFT 

functions. 

Ratings and specifications 

Power source 

Power consumption 

Application 

Measurement of set 

current values 

Measurement of tripping 

time values 

Outline dimensions (mm) 

Weight 

100-110 V, 220-240 V AC single phase 50/60 Hz 

30 VA 

LTD function check (set current and trip time values) 

STD 

INST 

GFT 

function check (set current and trip time values) 

function check (set current value) 

function check (set current and trip time values) 

Display 3-digit digital display 

Range 0-900 mA 

Range 0.00-99.9 seconds 

200 W x 84 H x 130 D 

2.7 kg 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Surge Diverter 

Location: Main Incomer 

Model Numbers: TDS-180-4S-277 

Manufacturer: Critec 

Supplier: Energy Correction Options 
PO Box 431 
Kelvin Grove, QLD. 4059 

Ph: 07 3356 0577 
Fx: 07 3356 1432 
Web: www.ecoptions.com.au 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Motor Contactors 

Location: Motor Starter Section 

Model Numbers: CA6-105 

Manufacturer: Sprecher & Schuh 

Supplier: NHP Pty Ltd 
25 Turbo Drive 
Coorparoo QLD 4151 

Ph: 07 3891 6008 
Fx: 07 3891 6139 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Phase Failure Relay 

Location: Common Control 

Model Numbers: 252-PS GW 

Manufacturer: Crompton 

Supplier: Crompton Instruments. 
PO Box 5108 
Minto Business Center 
Minto NSW, 2566 

Ph: 02 9603 2066 
Fx: 02 9603 9335 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Surge Filter 

Location: Main Incomer 

Model Numbers: TDF-10A-240V 

Manufacturer: Critec 

Supplier: Energy Correction Options 
PO Box 431 
Kelvin Grove, QLD. 4059 

Ph: 07 3356 0577 
Fx: 07 3356 1432 
Web: www.ecoptions.com.au 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Surge Filter Alarm Relay 

Location: Main Incomer 

Model Numbers: DAR-275V 

Manufacturer: Critec 

Supplier: Energy Correction Options 
PO Box 431 
Kelvin Grove, QLD. 4059 

Ph: 07 3356 0577 
Fx: 07 3356 1432 
Web: www.ecoptions.com.au 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Radio 

Location: RTU Section 

Model Numbers: DR900-06A02-DO 

Manufacturer: Trio 

Supplier: Brisbane Water 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 59 of 614



 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 60 of 614



TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Impulse Suppressor 

Location: RTU Section 

Model Numbers: IS-50NX-C2 

Manufacturer: Polyphaser 

Supplier: Brisbane Water 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Radio/DC Converter 

Location: RTU Section 

Model Numbers: PB1H-2412G-CC 

Manufacturer: Powerbox 

Supplier: Brisbane Water 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Modem/DC Converter 

Location: RTU Section 

Model Numbers: 24VDC-SP-CC 

Manufacturer: Powerbox 

Supplier: Brisbane Water 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 65 of 614



- 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 66 of 614



TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Power Supply 

Location: RTU Section 

Model Numbers: PB251-24CM-CC-T 

Manufacturer: Powerbox 

Supplier: Brisbane Water 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: VSD 

Location: Drive section 

Model Numbers: VLT8000 178B2256 

Manufacturer: Danfoss 

Supplier: Danfoss 
Unit 3/8 Navigator Place 
Hendra 
Q 
4011 
Tel: 07 3292 3602 
Fax:07 3292 2122 
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VLT® 8000 AQUA 
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VLT® 8000 AQUA 

Electrical installation of the relay card 181 

All about VLT 8000 AQUA 182 

Status messages 182 

List of warnings and alarms 184 

Special conditions 190 

Aggressive environments 190 

Calculation of resulting reference 191 

Extreme running conditions 193 

Peak voltage on motor 194 

Derating for ambient temperature 196 

Switching on the input 196 

Efficiency 198 

Mains supply interference/harmonics 199 

CE labelling 200 
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EMC Immunity 204 

Factory settings 206 

Index 214 
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VLT® 8000 AQUA 

Software version 
VLT 8000 AQUA 

Operating Instructions 
Software version: 1.7x 

These Operating Instructions can be used for all VLT 8000 AQUA frequency converters with software version 
1.7x. 

The software version number can be seen from parameter 624 Software version no.. 
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VLT® 8000 AQUA 

Definitions 
Definitions are given in alphabetical order. 

AEO: 

Automatic Energy Optimization - function that dynam- 
ically adjusts the current supplied to a variable torque 
load to optimize motor power factor and motor effi- 
ciency. 

analog inputs: 
The analog inputs can be used for controlling various 
functions of the frequency converter. 
There are two types of analog inputs: 

Current input, 0-20 mA 

Voltage input, 0-10 V DC. 

analog ref. 

A signal transmitted to input 53, 54 or 60. Can be volt- 

age or current. 

analog outputs: 

There are two analog 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 deter- 

mines the electrical parameters for the connected mo- 

tor, 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 follow- 
ing 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 revers- 

ing, 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. 

CT: 

Constant torque: used for e.g. heavy, solid sludge 

pumps and centrifuges. 

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. 

fJOG 

The output frequency from the frequency converter 
transmitted to the motor when the jog function is acti- 
vated (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 Operat- 
ing mode), the frequency converter returns to the fac- 

tory 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 inter- 
face for control and programming of VLT 8000 AQUA. 
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® 8000 AQUA 

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). 

.VLT 

The efficiency of the frequency converter is defined as 

the ratio between the power output and the power in- 

put. 

On-line/off-line parameters: 

On-line parameters are activated immediately after the 

data value is changed. Off-line parameters are not ac- 

tivated until OK has been entered on the control unit. 

PID: 

The PID regulator maintains the desired speed (pres- 

sure, temperature, etc.) by adjusting the output fre- 

quency 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. 

RefmAx 

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-tempera- 

ture. A trip can be cancelled by pressing reset or, in 

some cases, automatically. 

Trip locked: 
Trip locked is a state which occurs in different situa- 

tions, 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 convert- 

er. 

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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VLTO 8000 AQUA 

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, se- 

rious 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 disconnec- 
ted from the mains if repair work is to be 

carried out. 

Check that the mains supply has been dis- 

connected 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/grounding of the 

equipment must be established, the user 
must be protected against supply voltage, 
and the motor must be protected against 
overload in accordance with the National 

Electrical Code and local codes. 

4. The earth leakage currents are higher than 
3.5mA. 

5. Protection against motor overload is not in- 

cluded in the factory setting. If this function is 

required, set parameter 117, Motor thermal 

protection, to data value ETR trip or data val- 
ue ETR warning. 

Warning: 

Note: The function is initialised at 1.0 x rated 
motor current and rated motor frequency (see 

parameter 117, Motor thermal protection). In 

UL/cUL applications ETR provides Class 20, 

over-load protection in accordance with the 
NEC 0. 

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. Please note that the frequency converter has 
more voltage inputs than Li, L2, L3 when the 
DC-bus terminals or AUX 24 V option are 

used. 

Check that all voltage inputs have been dis- 

connected 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, refer- 

ences 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 frequency converter, or 

if a temporary overload or a fault in the supply 
mains or the motor connection ceases. 

Touching the electrical parts may be fatal - even after the equipment has been disconnected from line. 

VLT 8006 - 8062, 200-240 V: 

VLT 8006 - 8072, 380-480 V: 

VLT 8102 - 8352, 380-480 V: 

VLT 8452 - 8652, 380-480 V: 

VLT 8002 - 8006, 525-600 V: 

VLT 8008 - 8027, 525-600 V: 

VLT 8032 - 8072, 525-600 V: 

VLT 8052 - 8402, 525-690 V: 

VLT 8502 - 8652, 525-690 V: 

wait at least 15 minutes 
wait at least 15 minutes 
wait at least 20 minutes 
wait at least 40 minutes 
wait at least 4 minutes 
wait at least 15 minutes 
wait at least 30 minutes 
wait at least 20 minutes 
wait at least 30 minutes 
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VLT® 8000 AQUA 

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

It is important to follow the recommendations regard- 
ing installation on IT-mains, since sufficient protection 
of the complete installation must be observed. Not tak- 

ing care using relevant monitoring devices for IT- 

mains may result in damage. 

It is the responsibility of the user or the 

person installing the VLT to provide prop- 

er earthing/grounding, as well as motor 

overload and branch circuit protection ac- 

cording to local codes such as the Nation 

Electrical Code (NEC). 

NB! 
Electrostatic Precaution; Electrostatic dis- 

charge (ESD). Many electronic compo- 

nents are sensitive to static electricity. 
Voltages so low that they cannot be felt, 

seen or heard, can reduce the life, affect 
performance, or completely destroy sen- 

sitive electronic components. When per- 

forming service, proper ESD equipment 
should be used to prevent possible dam- 

age from occurring. 

The frequency converter contains danger- 
ous voltages when connected to mains 

voltage. After disconnecting from mains 

wait at least 
15 minutes for VLT 8006-8062, 200-240 
V 

15 minutes for VLT 8006-8072, 380-480 
V 

20 minutes for VLT 8102-8352, 380-480 
V 

40 minutes for VLT 8452-8652, 380-480 
V 

4 minutes for VLT 8002-8006, 525-600 V 

15 minutes for VLT 8008-8027, 525-600 
V 

30 minutes for VLT 8032-8072. 525-600 
V 

20 minutes for VLT 8052-8402, 525-690 
V 

30 minutes for VLT 8502-8652, 525-690 
V 

before touching any electrical compo- 
nents. Also make sure that other voltage 

inputs have been disconnected, such as 

external 24 VDC and load-sharing (link- 

age of DC intermediate circuit). Only a 

competent electrician should carry out the 

electrical installation. Improper installa- 
tion of the motor or the VLT may cause 
equipment failure, serious injury or death. 
Follow this manual and National Electrical 
Codes (NEC) and local safety codes. 
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VLT® 8000 AQUA 

Introduction to Operating Instructions These Operating Instructions are divided into four sec- 
tions with information about VLT 8000 AQUA. 

Introduction to AQUA: 

Installation: 

Programming: 

All about VLT 8000 AQUA: 

Ii 

This section tells you the advantages you can obtain by using a VLT 8000 

AQUA - such as Automatic Energy Optimization, Constant Torque or Var- 
iable Torque and other AQUA relevant functions. 
This section also contains examples of applications as well as information 
about Danfoss. 

This section tells you how to carry out a mechanically correct installation of 

the VLT 8000 AQUA. 
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 8000 AQUA. Also included is a guide to the Quick Setup menu, which 
allows you to get started on your application very quickly. 

This section gives information about status, warning and error messages 
from the VLT 8000 AQUA. Additionally, information is given on technical 

data, ser-vice, factory settings and special conditions. 

NB! 
Indicates something to be noted by the 

reader. 

Indicates a general warning 

Indicates a high-voltage warning 
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VLT® 8000 AQUA 

Control principle 
A frequency converter rectifies AC voltage from mains 
into DC voltage, after which this DC voltage is conver- 
ted into a AC current with a variable amplitude and 

frequency. 

The motor is thus supplied with variable voltage and 
frequency, which enables infinitely variable speed 
control of three-phased, standard AC motors. 

2 3 
4 

5T 

6 

L 

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

3 x 380 - 480 V AC, 50 / 60 Hz. 

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

3 x 525 - 690 V AC, 50 / 60 Hz. 

2. Rectifier 
A three-phase rectifier bridge that rectifies AC current 

into DC current. 

3. Intermediate circuit 
DC 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. 

J 

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 in- 

verter which generates the pulse pattern by which the 

DC voltage is converted into variable AC voltage with 

a variable frequency. 

AEO - Automatic Energy Optimization 
Normally, the U/f characteristics have to be set on the 
basis of the expected load at different frequencies. 
However, knowing the load at a given frequency in an 

installation is often a problem. This problem can be 

solved by using a VLT 8000 AQUA with its integral 

Automatic Energy Optimization (AEO), which ensures 

optimum energy utilization. All VLT 8000 AQUA 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/fre- 
quency ratio (U/f) must be assessed to carry out cor- 
rect setting of the frequency converter. 
Using Automatic Energy Optimization (AEO), you no 

longer need to calculate or assess the system char- 
acteristics of the installation, since Danfoss VLT 8000 
AQUA units guarantee optimum, load-dependent en- 

ergy 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 
a 
0 

0.50 

0.25 

rz 
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

Frequency 
1.0 

If the AEO function has been selected in parameter 
101, Torque characteristics, this function will be con- 
stantly active. If there is a major deviation from the 
optimum U/f ratio, the frequency converter will quickly 
adjust itself. 
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VLT{ 8000 AQUA 

Advantages of the AEO function Compensation in the oversynchronous work- 

Automatic energy optimization ing range 

Compensation if an oversize motor is used Reduces acoustic motor noise 

AEO matches operations to daily or seasonal 

fluctuations Example of application - Constant pressure regu- 
Energy savings in a constant air volume sys- lation in water supply system 
tern 

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 a frequency converter enables the energy consumed by the pumps to be kept at a 

minimum, while optimizing the water supply to consumers. 
A VLT 8000 AQUA with its integral PID controller ensures simple and quick installation. For example, an IP54/ 
NEMA 12 unit can be mounted close to the pump on the wall and the existing mains cables can be used as mains 

supply to the frequency converter. A Pressure transmitter (e.g. Danfoss MBS 33 or MBS 3000) can be fitted a 

few meters (feet) from the joint outlet point from the waterworks to obtain closed loop regulation. Danfoss MBS 

33 and MBS 3000 is a two-wire transmitter (4-20 mA) that can be powered directly from a VLT 8000 AQUA. The 

required setpoint (e.g 5 bar) can be set locally in parameter 418 Setpoint 1. 

Assume: 
Transmitter is scaled 0-10 Bar, minimum flow is ach- 
ieved at 30 Hz. An increase in motor speed increases 
the pressure. 
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VLT® 8000 AQUA 

Set the following parameters: 
Par. 100 Configuration Closed loop [1] 

Par. 201 Minimum Output Frequency 30 Hz 

Par. 202 Maximum Output Frequency 50 Hz (or 60 Hz) 

Par. 204 Minimum Reference 0 Bar 
Par. 205 Maximum Reference 10 Bar 

Par. 302 Terminal 18 Digital inputs Start [1] 

Par. 314 Terminal 60, analog input current Feedback signal [2] 

Par. 315 Terminal 60, min. scaling 4 mA 

Par. 316 Terminal 60, max. scaling 20 mA 

Par. 403 Sleep mode timer 10 sec. 

Par. 404 Sleep frequency 35 Hz 

Par. 405 Wake-up frequency 45 Hz 

Par. 406 Boost setpoint 125% 
Par. 413 Minimum Feedback 0 Bar 

Par. 414 Maximum Feedback 10 Bar 

Par. 415 Process units Bar [16] 

Par. 418 Setpoint 1 5 bar 
Par. 420 PID control action Normal 
Par. 423 PID Proportional gain 0.3* 

Par. 424 PID Integral time 30 sec.* 

* The PID tuning parameters depend on the actual system dynamics. 
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VLT® 8000 AQUA 

PC software and serial communication 
Danfoss offers various options for serial communica- 
tion. Using serial communication, it is possible to mon- 

itor, program and control one or several frequency 
converters from a centrally located computer. 
All VLT 8000 AQUA units have an RS 485 port as 

standard with a choice of two protocols. The protocols 
selectable in parameter 500 protocols are: 

FC Protocol 

Modbus RTU 

A bus option card allows higher transmission speed 

than RS 485. In addition, a higher number of units can 

be linked to the bus and alternative transmission me- 

dia can be used. Danfoss offers the following option 

cards for communication: 

Profibus 

Lon Works 

Device Net 

Information on the installation of various options is not 

included in these operating instructions. 

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 8000 AQUA 
units. 

PC Software tools 
PC Software - MCT 10 

All drives are equipped with a serial communication 
port. We provide a PC tool for communication between 
PC and frequency converter, VLT Motion Control Tool 

MCT 10 Set-up Software. 

MCT 10 Set-up Software 
MCT 10 has been designed as an easy to use inter- 

active tool for setting parameters in our frequency 
converters. 
The MCT 10 Set-up Software will be useful for: 

Planning a communication network off-line. 

MCT 10 contains a complete frequency con- 
verter database 

Commissioning frequency converters on line 

Saving settings for all frequency converters 

Replacing a drive in a network 

Expanding an existing network 

Future developed drives will be supported 

MCT 10 Set-up Software support Profibus DP-V1 via 

a Master class 2 connection. It makes it possible to on 

line read/write parameters in a frequency converter via 
the Profibus network. This will eliminate the need for 

an extra communication network. 

The MCT 10 Set-up Software Modules 
The following modules are included in the software 
package: 

CT 

MCT 10 Set-up Software 
Setting parameters 
Copy to and from frequency converters 
Documentation and print out of parameter set- 
tings incl. diagrams 

SyncPos 
Creating SyncPos programme 

Ordering number: 
Please order your CD containing MCT 10 Set-up Soft- 

ware using code number 130B1000. 

Fieldbus options 
The increasing need for information in building man- 
agement systems makes it necessary to collect or 

visualise many different types of process data. 
Important process data can help the system technician 
in the day to day monitoring of the system, which 
means that a negative development, e. g. an increase 
in energy consumption, can be rectified in time. 

The substantial amount of data in large buildings may 

generate a need for a higher transmission speed than 
9600 baud. 

Profibus 
Profibus is a fieldbus SYSTEM with FMS and DP, 

which can be used for linking automation units, such 

as sensors and actuators, to the controls by means of 

a two-conductor cable. 

Profibus FMS is used if major communication tasks 
are to be solved at cell and SYSTEM level by means 
of large volumes of data. 

Profibus DP is an extremely fast communication pro- 
tocol, made specially for communication between the 
automation SYSTEM and various units. 

VLT 8000 AQUA only supports DP. 
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VLT® 8000 AQUA 

LON - Local Operating Network 
Lon Works is an intelligent fieldbus system which im- 

proves the possibility of decentralising control, as com- 

munication is enabled between individual units in the 

same system (Peer-to-Peer). 
This means that there is no need for a big main station 

for handling all the signals of the system (Master- 
Slave). Signals are sent direct to the unit that needs 
them via a common network medium. This makes 

communication much more flexible and the central 

building state control and monitoring system can be 

changed into a dedicated building state monitoring 

system whose task is to ensure that everything is run- 

ning as planned. If the potential of Lon Works is fully 

utilised, sensors will also be connected to the bus, 

which means that a sensor signal can quickly be 

moved to another controller. If room dividers are mo- 

bile, this is a particularly useful feature. 

Device Net 

Device Net is a digital, multi-drop network, based on 

the CAN protocol, that connects and serves as a com- 

munication network between industrial controllers and 

I/O devices. 
Each device and/or controller is a node on the network. 
DeviceNet is a producer-consumer network that sup- 

ports multiple communication hierarchies and mes- 
sage prioritization. 
DeviceNet systems can be configured to operate in a 

master-slave or a distributed control architecture using 

peer-to-peer communication. This system offers a sin- 

gle point of connection for configuration and control by 

supporting both I/O and explicit messaging. 
DeviceNet also has the feature of having power on the 

network. This allows devices with limited power re- 

quirements to be powered directly from the network via 
the 5-conductor cable. 

Modbus RTU 

MODBUS RTU (Remote Terminal Unit) Protocol is a 

messaging structure developed by Modicon in 1979, 

used to establish master-slave/client-server commu- 
nication between intelligent devices. 
MODBUS is used to monitor and program devices; to 
communicate intelligent devices with sensors and in- 

struments; to monitor field devices using PCs and 

HMIs. 

MODBUS is often applied in Gas and Oil applications, 
but also in building, infrastructure, transportation and 
energy, applications are making use of its benefits. 
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VLT® 8000 AQUA 

Accessories 

I -I 

000001101101100 

ee 0 
Terminal cover 

LCP 
control unit 

tP4x, 
top cover 

1152A2111.10 

IP 20 bottom cover 

Type 
IP 4x top cover IP 

IP 4 x top cover') 
NEMA 12 bonding plate 2) 

IP 20 terminal cover 
IP 20 terminal cover 
IP 20 terminal cover 
IP 20 terminal cover 
IP 20 terminal cover 
IP 20 terminal cover 
IP 20 terminal cover 
IP 20 bottom cover 
Terminal adaptor kit 
Terminal adaptor kit 
Control panel LCP 

LCP remote-mounting kit IP 00 & 2031 

LCP remote-mounting kit IP 54 4) 

LCP blind cover 
Cable for LCP 
Relay card 
Cascade controller card 
Profibus option 
Lon Works option, Free topology 
Modbus RTU option 
Device Net option 
MCT 10 Set-up software 
MCT 31 Harmonic calculation 

EFEEEFITM 
ln 

cp g 80 
co 4S bco 

8 8(s 

Application option 

Order no. Description 
Option, VLT type 8006-8011 380-480 V compact 175Z0928 
Option, VLT type 8002-8011 525.600 V compact 175Z0928 
Option, VLT type 8006-8011 380-480 V 175H4195 
Option, VLT type 8006-8022 200-240 V 17524622 
Option, VLT type 8027-8032 200-240 V 175Z4623 
Option, VLT type 8016-8042 380-480 V 175Z4622 
Option, VLT type 8016-8042 525-600 V 17524622 
Option, VLT type 8052-8072 380-480 V 17524623 
Option, VLT type 8102-8122 380-480 V 175Z4280 
Option, VLT type 8052-8072 525-600 V 175Z4623 
Option, VLT type 8042-8062 200-240 V 176F1800 
VLT type 8042-8062 200-240 V, IP 54 176F1808 
VLT type 8042-8062 200-240 V, IP 00/N EMA 1 176F1805 
Separate LCP 175Z7804 
Remote-mounting kit, incl. 3 m cable 175Z0850 
Remote-mounting kit, incl. 3 m cable 175Z7802 
for all IP00/1P20 drives 175Z7806 
Separate cable (3 m) 175Z0929 
Application card with four relay outputs 175Z3691 
With conformal coating 175Z3692 
Without/with conformal coating 175Z3685/175Z3686 
Without conformal coating 176F0225 
Without conformal coating 175Z3362 
Without conformal coating 176F0224 
CD-Rom 130B1000 
CD-Rom 13081031 
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VLT® 8000 AQUA 

Rittal Installation Kit 

Type Description Order No. 

Rittal TS8 enclosure for Installation kit for 1800mm high enclosure, VLT8152-8202, 380-480V; 176F1824 

IP005) VLT8052-8202, 525-690V 

Rittal TS8 enclosure for Installation kit for 2000mm high enclosure, VLT8152-8202, 380-480V; 176F1826 

IP005) VLT8052-8202, 525-690V 

Rittal TS8 enclosure for Installation kit for 1800mm high enclosure, VLT8252-8352, 380-480V; 176F1823 

IP005) VLT8252-8402, 525-690V 

Rittal TS8 enclosure for Installation kit for 2000mm high enclosure, VLT8252-8352, 380-480V; 176F1825 

IP005) VLT8252-8402, 525-690V 

Rittal TS8 enclosure for Installation kit for 2000mm high enclosure, VLT8452-8652, 380-480V/ 176F1850 

IP005) VLT 8502-8652, 525-690V 

Floor stand for IP21 and Option, VLT8152-8352, 380-480V; VLT 8052-8402, 525-690V 176F1827 

IP54 enclosures) 

Mains shield kit 

Mains shield kit 

Protection kit, VLT 8152-8352, 380-480 V; VLT 8052-8402, 525-690 V 176F0799 
Protection kit, VLT 8452-8652, 380-480 V; VLT 8502-8652, 525-690V 176F1851 

1) IP 4x/NEMA 1 top cover is for IP 20 units only and only horizontal surfaces comply with IP 4x. The kit also 

contains a bonding plate (UL). 

2) NEMA 12 bonding plate (UL) is only for IP 54 units. 

3) The remote-mounting kit is only for IP 00 and IP 20 units. Enclosure of the remote-mounting kit is IP 65. 

4) The remote-mounting kit is only for IP 54 units. Enclosure of the remote-mounting kit is IP 65. 

5) For details: See High Power Installation Guide, Ml.90.JX.YY. 

VLT 8000 AQUA is available with an integral fieldbus option or application option. Ordering numbers for the 

individual VLT types with integrated options can be seen from the relevant manuals or instructions. In addition, 
the ordering number SYSTEM can be used for ordering a frequency converter with an option. 
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VLT® 8000 AQUA 

Cascade Controller Option 
In "Standard Mode", one motor is controlled by the 
drive that has the Cascade Controller Option card in- 

stalled in it. Up to four additional fixed speed motors 
can be sequenced on & off, as required by the process, 
in lead-lag mode. 

In "Master/Slave Mode", the drive that has the Cas- 

cade Controller option card installed in it, along with its 

associated motor, is designated as the master. Up to 

four additional motors, each with its own drive, can be 

operated in slave mode. The Cascade Controller func- 
tions to stage the slave drives/motors - on & off (as 

required), as a function of "best system operating effi- 

ciency". 

In "Lead Pump Alternation Mode", it is possible to 

average out the usage of the pumps. This is done by 

making the frequency converter switch between the 

pumps (max. 4) by means of a timer. Please note that 
this mode requires an external relay setup. 

Consult your Danfoss Sales Office for additional infor- 

mation. 

LC filters for VLT 8000 AQUA 

When a motor is controlled by a frequency converter, 
resonance noise will be heard from the motor. This 
noise, which is caused by the design of the motor, oc- 

curs each time one of the inverter switches in the 

frequency converter is activated. Consequently, the 

resonance noise frequency corresponds to the switch- 
ing frequency of the frequency converter. 

For the VLT 8000 AQUA, Danfoss offers a LC filter to 

dampen the acoustic motor noise. 

This filter reduces the voltage rise time, the peak volt- 

age UPEAK and the ripple current Al to the motor, 

thereby making current and voltage almost sinusoidal. 
The acoustic motor noise is therefore reduced to a 

minimum. 

Because of the ripple current in the coils, there will be 

some noise from the coils. This problem can be solved 
entirely by integrating the filter in a cabinet or similar. 

Examples of the use of LC filters 
Submersible pumps 
For small motors with up to and including 5.5 kW rated 

motor power, use an LC filter, unless the motor is 

equipped with phase separation paper. This applies 
e.g. to all wet running motors. If these motors are used 

without LC filter in connection with a frequency con- 

verter, the motor windings will short-circuit. If in doubt, 
ask the motor manufacturer whether the motor in 

question is equipped with phase separation paper. 

Well pumps 
If immersion pumps are used, e.g. submerged pumps 
or well pumps, the supplier should be contacted for 
clarification of requirements. It is recommended to use 

a LC filter if a frequency converter is used for well 

pump applications. 
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VLT® 8000 AQUA 

Ordering numbers, LC filter modules 
Mains supply 3 x 200 - 240 V 

LC filter LC filter 
for VLT type enclosure 

Rated current 
at 200 V 

Max. output 
frequency 

Power 
loss Order no. 

8006-8008 IP 00 25.0 A 60 Hz 110 W 175Z4600 
8011 IP 00 32 A 60 Hz 120 W 175Z4601 

8016 IP 00 46 A 60 Hz 150 W 175Z4602 

8022 IP 00 61 A 60 Hz 210 W 175Z4603 

8027 IP 00 73 A 60 Hz 290 W 175Z4604 

8032 IP 00 88 A 60 Hz 320 W 175Z4605 

8042 IP 00 115 A 60 Hz 600 W 175Z4702 

8052 IP 00 143 A 60 Hz 600 W 175Z4702 

8062 IP 00 170 A 60 Hz 700 W 175Z4703 

Mains supply 3 x 380 
LC filter 
for VLT type 

- 480 
LC filter 
enclosure 

Rated current 
at 400/480 V 

Max. output 
frequency 

Power 
loss Order no. 

8006-8011 IP 20 16A/16 A 120 Hz 175Z0832 

8016 IP 00 24 A/21.7 A 60 Hz 170 W 175Z4606 

8022 IP 00 32A/27.9 A 60 Hz 180 W 175Z4607 

8027 IP 00 37.5A/32 A 60 Hz 190 W 175Z4608 

8032 IP 00 44A/41.4A 60 Hz 210 W 175Z4609 

8042 IP 00 61A/54 A 60 Hz 290 W 175Z4610 

8052 IP 00 73A/65 A 60 Hz 410 W 175Z4611 

8062 IP 00 90A/78 A 60 Hz 480 W 175Z4612 

8072 IP 20 106A/106 A 60 Hz 500 W 175Z4701 

8102 IP 20 147A/130 A 60 Hz 600 W 175Z4702 

8122 IP 20 177 A/160 A 60 Hz 750 W 175Z4703 

8152 IP 20 212 A/190 A 60 Hz 750 W 175Z4704 

8202 IP 20 260 A/ 240 A 60 Hz 900 W 175Z4705 

8252 IP 20 315 A/302 A 60 Hz 1000 W 175Z4706 

8302 IP 20 395 A / 361 A 60 Hz 1100 W 175Z4707 

8352 IP 20 480A/443 A 60 Hz 1700 W 175Z3139 

8452 IP 20 600 A / 540 A 60 Hz 2100 W 175Z3140 

8502 IP 20 658 A / 590 A 60 Hz 2100 W 175Z3141 

8602 IP 20 745 A / 678 A 60 Hz 2500 W 175Z3142 

Regarding LC filters for 525 - 600 V and VLT 8652, 

380-480 V, please contact Danfoss. 

NB! 

When using LC filters, the switching fre- 

quency must be 4.5 kHz (see parameter 

407). 

For VLT 8452-8602 parameter 408 must be set to LC 

filter fitted to obtain proper operation. 
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VLT® 8000 AQUA 

Mains supply 3 x 690 V 

VLT Rated Current at 690 V 
ax M(H. 

z 

utput frequen- 
cy 

Power dissipation (W) Ordering no. IPOO Ordering no. IP20 

8052 54 60 290 13082223 13082258 
8062 73 60 390 13082225 130B2260 
8072 86 60 480 13082225 130B2260 
8102 108 60 600 13082226 13082261 
8122 131 60 550 13082228 130B2263 
8152 155 60 680 130B2228 130B2263 
8202 192 60 920 13082229 13082264 
8252 242 60 750 13082231 13082266 
8302 290 60 1000 13082231 13082266 
8352 344 60 1050 130B2232 13082267 
8402 400 60 1150 13082234 13082269 
8502 530 60 500 130B2241 13082270 
8602 600 60 570 13082242 13082271 
8652 630 60 600 

dU/dt filters 
The dU/dt filters reduce dU/dt to approx. 500 V / sec. These filters do not reduce noise or Upeak. 

101 
NB! 
When using dU/dt filters, the switching fre- 

quency must be 1.5 kHz (see parameter 
411) 

Mains supply 3 x 690 V 

VLT Rated Current at 690 V 
Max. output fre- 
quency (Hz) 

Power dissipation (W) Ordering no. IP 00 Ordering no. IP20 

8052 54 60 90 130B2154 13082188 
8062 73 60 100 13082155 130B2189 
8072 86 60 110 13082156 130B2190 
8102 108 60 120 13082157 130B2191 
8122 131 60 150 130B2158 130B2192 
8152 155 60 180 130B2159 13082193 
8202 192 60 190 13082160 13082194 
8252 242 60 210 13082161 130B2195 
8302 290 60 350 130B2162 130B2196 
8352 344 60 480 130B2163 13082197 
8402 400 60 540 13082165 130B2199 
8502 530 60 500 13062236 130B2239 
8602 600 60 570 13082237 13082240 
8652 630 60 600 
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VLT® 8000 AQUA 

LC filters VLT 8006-8011 380 - 480 V 

90 

175ZA106.11 

The drawing on the left gives the measurements of IP 

20 LC filters for the above-mentioned power range. 

Min. space above and under enclosure: 100 mm. 

IP 20 LC filters have been designed for side-by-side 
installation without any space between enclosures. 

Max. motor cable length: 

- 150 m screened/armoured cable 
- 300 m unscreened/unarmoured cable 
If EMC standards are to be complied with: 

EN 55011-1B: Max. 50 screened/armoured cable 
EN 55011-1A: Max. 150 m screened/armoured 
cable 

Weight: 175Z0832 9.5 kg 

Installation of LC filter IP 20 
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VLT® 8000 AQUA 

LC filters VLT 8006-8032, 200 - 240 V / 8016-8062 
380 - 480 V 

The table and the drawing give the measurements of 

IP 00 LC filters for Compact units. 

IP 00 LC filters must be integrated and protected 

against dust, water and corrosive gases. 

Max. motor cable length: 

- 150 m screened/armoured cable 
- 300 m unscreened/unarmoured cable 
If EMC standards are to be complied with: 

- EN 55011-1B: Max. 50 screened/armoured cable 

- EN 55011-1A: Max. 150 m screened/armoured 

cable 

LC filter IP 00 

LC type A [mm] B [mm] C [mm] D [mm] E [mm] F [mm] G [mm] Weight [kg] 

175Z4600 220 135 92 190 68 170 8 10 

175Z4601 220 145 102 190 78 170 8 13 

175Z4602 250 165 117 210 92 180 8 17 

175Z4603 295 200 151 240 126 190 11 29 

175Z4604 355 205 152 300 121 240 11 38 

175Z4605 360 215 165 300 134 240 11 49 

175Z4606 280 170 121 240 96 190 11 18 

175Z4607 280 175 125 240 100 190 11 20 

175Z4608 280 180 131 240 106 190 11 23 

175Z4609 295 200 151 240 126 190 11 29 

175Z4610 355 205 152 300 121 240 11 38 

175Z4611 355 235 177 300 146 240 11 50 

175Z4612 405 230 163 360 126 310 11 65 

...R OR Ogg, 
IsomiNENNI 

MINIIIMMMMMMEll 

4- 4- 4- 

151 

=4 

B 

175ZA549.10 
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VLT® 8000 AQUA 

11 LC filter VLT 8042-8062 200-240 V / 8072-8602 380 
- 480 V 

The table and the drawing give the measurements of 

IP 20 LC filters. IP 20 LC filters must be integrated and 

protected against dust, water and aggressive gases. 

Max. motor cable length: 
- 150 m screened/armoured cable 

- 300 m unscreened/unarmoured cable 
If EMC standards are to be complied with: 
- EN 55011-1B: Max. 50 m screened/armoured cable 
- EN 55011-1A: Max. 150 m screened/armoured ca- 

ble 

LC-filter IP 20 

LC type A [mm] B [mm] C [mm] D [mm] E [mm] F [mm] G [mm] Weight [kg] 

175Z4701 740 550 600 70 
175Z4702 740 550 600 70 

17524703 740 550 600 110 

175Z4704 740 550 600 120 

175Z4705 830 630 650 220 

175Z4706 830 630 650 250 
175Z4707 830 630 650 250 
175Z3139 1350 800 1000 350 
175Z3140 1350 800 1000 400 
175Z3141 1350 800 1000 400 

175Z3142 1350 800 1000 470 

A 

1 

B 

C 
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VLT® 8000 AQUA 

Harmonic filter 
Harmonic currents do not directly affect the electricity 
consumption but has an impact on following condi- 
tions: 

Higher total current to be handled by the installations 

Increases load on transformer (sometimes it 
will require a larger transformer, particular at 

retrofit) 

Increases heat losses in transformer and in- 

stallation 

In some cases demands larger cables, 
switches and fuses 

Higher voltage distortion due to higher current 

Increase risk for disturbing electronic equip- 
ment connected to same grid 

A high percentage of rectifier load from eg frequency 
converters, will increase the harmonic current, which 
must be reduced to avoid the above consequences. 
Therefore the frequency converter has as standard, 
built in DC coils reducing the total current with about 
40% (compared to devices without any arrangement 
for harmonic suppression), down to 40-45% ThiD. 

In some cases there is a need for further suppression 
(eg retrofit with frequency converters). For this pur- 
pose Danfoss can offer two advanced harmonic filters 
AHF05 and AHF10, bringing the harmonic current 

down to around 5% and 10% respectively. For further 

details see instruction MG.80.BX.YY. 
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VLT® 8000 AQUA 

MCT 31 

The MCT 31 harmonic calculation PC tool enables 

easy estimation of the harmonic distortion in a given 

application. Both the harmonic distortion of Danfoss 

frequency converters as well as non-Danfoss frequen- 
cy converters with different additional harmonic reduc- 

tion measurements, such as Danfoss AHF filters and 

12-18-pulse rectifiers, can be calculated. 

Ordering number: 
Please order your CD containing the MCT 31 PC tool 
using code number 130B1031. 

Ordering numbers, Harmonic filters 
Harmonic filters are used to reduce mains harmonics 

AHF 010: 10% current distortion 

AHF 005: 5% current distortion 

380-415 V, 50 Hz 

lAHF,N Typical Motor Used 
[kW] 

Danfoss ordering number VLT 8000 
AHF 005 AHF 010 

10 A 4, 5.5 175G6600 175G6622 8006, 8008 
19 A 7.5 175G6601 175G6623 8011, 8016 
26 A 11 175G6602 175G6624 8022 

35 A 15, 18.5 175G6603 175G6625 8027 
43 A 22 175G6604 175G6626 8032 
72 A 30, 37 175G6605 175G6627 8042, 8052 

101 A 45. 55 175G6606 175G6628 8062, 8072 
144 A 75 175G6607 175G6629 8102 
180 A 90 175G6608 175G6630 8122 
217 A 110 175G6609 175G6631 8152 
289 A 132,160 175G6610 175G6632 8202, 8252 
324 A 175G6611 175G6633 
370 A 200 175G6688 175G6691 8302 

Higher ratings can be achieved by paralleling the filter 
250 

units 
Two 217 A units 8352 434 A 

578 A 315 Two 289 A units 8452 
613 A 355 289 A and 324 A units 8502 
648 A 400 Two 324 A units 8602 

740 A 450 Two 370 A units 8652 

Please note that the matching of the typical Danfoss frequency converter and filter is pre-calculated based on 

400 V and assuming typical motor load (4 or 2 pole motor). VLT 8000 is based on a max. 110% torque application. 

The pre-calculated filter current may be different than the input current ratings of VLT 8000 as stated in the 

respective operating instructions, as these numbers are based on different operating conditions. 

440-480 V, 60 Hz 

lAHF,N Typical Motor Used 
[HP] 

10,15 

Danfoss ordering number VLT 8000 

8011, 8016 
AHF 005 

175G6612 
AHF 010 

175G6634 19 A 

26 A 20 175G6613 175G6635 8022 
35 A 25, 30 175G6614 175G6636 8027, 8032 
43 A 40 175G6615 175G6637 8042 
72 A 50, 60 175G6616 175G6638 8052, 8062 

101 A 75 175G6617 175G6639 8072 
144 A 100,125 175G6618 175G6640 8102, 8122 
180 A 150 175G6619 175G6641 8152 
217 A 200 175G6620 175G6642 8202 
289 A 250 175G6621 175G6643 8252 
324 A 300 175G6689 175G6692 8302 
370 A 350 175G6690 175G6693 8352 

Higher ratings can be achieved by paralleling the filter 
450 

units 
217 A and 289 A units 8452 506 A 

578 A 500 Two 289 A units 8502 
578 A 550 Two 289 A units 8602 
648 A 600 Two 324 A units 8652 
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VLT® 8000 AQUA 

Please note that the matching of the Danfoss frequency converter and filter is pre-calculated based on 480 
V and assuming typical motor load. VLT 8000 is based on 110 % torque application. 
The pre-calculated filter current may be varying from the input current ratings of VLT 8000 as stated in the 
respective operating instructions, as these numbers are based on different operating conditions. 

690 V, 50 Hz 

I AHF,N Typical motor used 
37,45 

Ordering no. AHF 005 
130B2328 

Ordering no. AHF 010 
130B2293 

VLT 8000 110% 
8052 43 

72 55, 75 130B2330 130B2295 8062, 8072 
101 90 130B2331 130B2296 8102 
144 110,132 130B2333 130B2298 8122, 8152 
180 160 130B2334 130B2299 8202 
217 200 130B2335 130B2300 8252 
289 250 130B2331 & 130B2333 130B2301 8302 
324 315 130B2333 & 130B2334 130B2302 8352 
370 400 130B2334 & 130B2335 130B2304 8402 
469 500 130B2333 & 2 x 

130B2334 
130B2299 & 130B2301 8502 

578 560 3 x 130B2334 2 x 130B2301 8602 
613 630 3 x 130B2335 130B2301 & 130B2302 8652 
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VLT® 8000 AQUA 

Unpacking and ordering a VLT frequency convert- 
er 

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 fol- 

lows: 

VLT-8008-A-T4-C20-R3-DL-F10-A00-CO 
This means that the frequency converter ordered is a 

VLT 8008 for three-phase mains voltage of 380-480 V 

(T4) in Compact enclosure IP 20 (C20). 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 

(A) indicates the application range of the unit: A = 

AQUA. 

IP 00: This enclosure is only available for the larger 
power sizes of the VLT 8000 AQUA series. It is rec- 

ommended for installation in standard cabinets. 
IP 20/NEMA 1: This enclosure is used as standard en- 

closure for VLT 8000 AQUA. It is ideal for cabinet 

installation in areas where a high degree of protection 

is required. This enclose also permits side-by-side in- 

stallation. 
IP 54: This enclosure can be fitted direct to the wall. 

Cabinets are not required. IP 54 units can also be in- 

stalled side-by-side. 

Hardware variant 
The units in the programme are available in the fol- 
lowing hardware variants:. 
ST: Standard unit with or without control unit. 

Without DC terminals, except for 
VLT 8042-8062, 200-240 V 

VLT 8016-8300, 525-600 V 

SL: Standard unit with DC terminals. 
EX: Extended unit with control unit, DC termi- 

nals, connection of external 24 V DC sup- 
ply for back-up of control PCB. 

DX: Extended unit with control unit, DC termi- 
nals, built-in mains fuses and disconnec- 

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

PF: Standard unit with 24 V DC supply for 
back-up of control PCB and built-in main 

fuses. No DC terminals. 
PS: Standard unit with 24 V DC supply for 

back-up of control PCB. No DC terminals. 
PD: Standard unit with 24 V DC supply for 

back-up of control PCB, built-in main 

fuses and disconnect. No DC terminals. 

RFI filter 
Units for a mains voltage of 380-480 V and a motor 
power of up to 7.5 kW (VLT 8011) are always supplied 
with an integral class Al & B filter. Units for higher 
motor power than these can be ordered either with or 

without an RFI filter. RFI filters are not available for 
525-600 V units. 

Al RFI is not offered on the VLT 8502 -8652 525-690V 

Control unit (keypad and display) 

All types of units in the programme, except for IP 54 

units (and IP 21 VLT 8452-8652, 380-480 V and VLT 
8502-8652, 525-690 V), 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. 

Conformal Coating 
All types of units in the programme are available with 

or without conformal coating of the PCB. Please note 
VLT 8452-8652, 380-480 V and VLT 8052-8652, 
525-690 V are only available as conformal coated. 
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VLT® 8000 AQUA 

200-240 V 

Typecode 
Position in string 

T2 
9-10 

COO 

11-13 
C20 

11-13 
CN1 
11-13 

C54 
11-13 

ST 
14-15 

SL 
14-15 

RO 

16-17 
R1 

16-17 
R3 

16-17 
4.0 kW/5.0 HP 8006 X X X X X X 
5.5 kW/7.5 HP 8008 X X X X X X 
7.5 kW/10 HP 8011 X X X X X X 
11 kW/15 HP 8016 X X X X X X 
15 kW/20 HP 8022 X X X X X X 
18.5 kW/25 HP 8027 X X X X X X 
22 kW/30 HP 8032 X X X X X X 
30 kW/40 HP 8042 X X X X X X 
37 kW/50 HP 8052 X X X X X X 
45 kW/60 HP 8062 X X X X X X 

380-480 V 

Typecode 
Position in string_ 

T4 
9-10 

COO 

11-13 
C20 

11-13 
CN1 
11-13 

C54 
11-13 

ST 
14-15 

SL 
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 
4.0 kW/5 0 HP 8006 X X X X X 
5.5 kW/7.5 HP 8008 X X X X 
7.5 kW/10 HP 8011 X X X X 
11 kW/15 HP 8016 X X X X X 
15 kW/20 HP 8022 X X X X X X X 
18.5 kW/25 HP 8027 X X X X X X X 
22 kW/30 HP 8032 X X X X X X X 
30 kW/40 HP 8042 X X X X X X X 
37 kl.^.1/50 HP 8052 X X X X X X X 
45 kW/60 HP 8062 X X X X X X X 
55 kW/75 HP 8072 X X X X X X X 
75 kW/100 HP 8102 X X X X X X X 
90 kW/125 HP 8122 X X X X X X 
110 kW/150 HP 8152 X X X X X X X X X X 
132 kW/200 HP 8202 X X X X X X X X X X X 

160 kW/250 HP 8252 X X X X X X X X X X X 
200 kW/300 HP 8302 X X X X X X X X X X X 

250 kW/350 HP 8352 X X X X X X X X X X X 

315 kW/450 HP 8452 X X X X X X X X X X X 

355 kW/500 HP 8502 X X X X X X X X X X X 

400 kW/550 HP 8602 X X X X X X X X X X X 
450 kW/600 HP 8652 

Voltage 
T2: 200-240 VAC 
T4: 380-480 VAC 
Enclosure 
COO: Compact IP 00 
C20: Compact IP 20 
CN1: Compact NEMA 1 

C54: Compact IP 54 

Ii 
NB! 
NEMA 1 exceeds IP 20 

Hardware variant 
ST: Standard 
SL: Standard with DC terminals 
EX: Extended with 24 V supply and DC terminals 
DX: Extended with 24 V supply, DC terminals, disconnect and fuse 
PS: Standard with 24 V supply 
PD: Standard with 24 V supply, fuse and disconnect 
PF: Standard with 24 V supply and fuse 
RFI filter 
RO: Without filter 
R1: Class Al filter 
R3: Class Al and B filter 
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VLT® 8000 AQUA 

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 kVV/1.5 HP 8002 X X X X 

1.5 kW/2.0 HP 8003 X X X X 

2.2 kW/3.0 HP 8004 X X X X 

3.0 kW/4.0 HP 8005 X X X X 

4.0 kW/5.0 HP 8006 X X X X 

5.5 kW/7.5 HP .8008 X X X X 

7.5 kW/10 HP 8011 X X X X 

11 kW/15 HP 8016 X X X 

15 kW/20 HP 8022 X X X 

18.5 kW/25 HP 8027 X X X 

22 kW/30 HP 8032 X X X 

30 kW/40 HP 8042 X X X 

37 kW/50 HP 8052 X X X 

45 kW/60 HP 8062 X X X 

55 kW/75 HP 8072 X X X 

525-690 V 

Typecode 
Position in string 

T7 
9-10 

COO 

11-13 

CN1 
11-1 

3 

C54 
11-13 

ST 
11-13 

EX 
11-13 

DX 
14-15 

PS 
14-15 

PD 
14-15 

PF 
14-15 

RO 

16-17 

R1 

16-17 
1) 

45 kW/50 HP 8052 X X X X X X X X X X X 
55 kW/60 HP 8062 X X X X X X X X X X X 
75 kW/75 HP 8072 X X X X X X X X X X X 

90 kW/100 HP 8102 X X X X X X X X X X X 
110 kW/125 HP 8122 X X X X X X X X X X X 
132 kW/150 HP 8152 X X X X X X X X X X X 
160 kW/200 HP 8202 X X X X X X X X X X X 
200 kW/250 HP 8252 X X X X X X X X X X X 
250 kW/300 HP 8302 X X X X X X X X X X X 

315 kW/350 HP 8352 X X X X X X X X X X X 

400 kW/400 HP 8402 X X X X X X X X X X X 

500 kW/400 HP 8502 X X X X X X X X X X 

560 kW/500 HP 8602 X X X X X X X X X X 

630 kW/600 HP 8652 X X X X X X X X X X 

1) R1 is not available with DX, PF and PD variants. 

T7: 525-690 VAC 
COO: Compact IP 00 
C20: Compact IP 20 

CN1: Compact NEMA 1 

ST: Standard 
RO: Without filter 
R1: Class Al filter 

NB! 

141 NEMA 1 exceeds IP 20 
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VLT® 8000 AQUA 

Optional selections, 200-600 V 

Display Position: 18-19 
D01) Without LCP 
DL With LCP 

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

F30 DeviceNet 
F40 LonWorks free topology 

Application option Position: 23-25 
A00 No options 
A312) Relay card 4 relays 
A32 Cascade Controller 

Coating Position: 26-27 
CO3) No coating 
C1 With coating 

1) Not available with enclosure compact IP 54 
2) Not available with fieldbus options (Fxx) 
3) Not available for power sizes from 8452 to 8652, 380-480 V and VLT 
8052-8652, 525-690 V 
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VLT® 8000 AQUA 

TYPE CODE Table/Ordering form 

VLT 8 
Power sizes 
e a BOOB 

-T C R -D -F -A 
Atik AIL Alk 

range 
8006 
8008 
8011 
8016 
8022 
8027 
8032 T7 
8042 
8052 Enclosure 
8062 
8072 
8102 
8122 C54 
8152 CN1 
8202 
8252 
8302 ST 
8352 SL 
8452 
8502 
8602 
8652 PF 

Mains voltage 
T2 
14 
16 

COO 

C20 

Hardware variant 

PS 
PD 

EX 
DX 

RFI filter 
RO 

R3 

No. units of 
this type 

Display unit (LCP) 

DO 

DL 

Fieldbus option card 
100 

Required F10 

delivery date F30 
F40 

Ordered by: 

Date: 
Take a copy of the ordering forms. 
Fill them in and send or fax your 
order to the nearest office of the 
Donfoss sales organisation 

Application option card 

A00 
A31 
A32 

Coating 
CO 
C1 
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VLT® 8000 AQUA 

m General technical data 

Mains supply (L1, L2, L3): 

Supply voltage 200-240 V units 

Supply voltage 380-480 V units 

Supply voltage 525-600 V units 

Supply voltage 525-690 V units 

Supply frequency 

Max imbalance of supply voltage: 

3 x 200/208/220/230/240 V ±10% 
3 x 380/400/415/440/460/480 V ±10% 

3 x 525/550/575/600 V ±10% 
3 x 525/550/575/600/690 V ±10% 

48-62 Hz +/- 1% 

VLT 8006-8011/380-480 V and VLT 8002-8011/525-600 V 

VLT 8016-8072/525-600 V, 380-480 V and VLT 8006-8032/200-240 V 

VLT 8102-8652/380-480 V and VLT 8042-8062/200-240 V 

VLT 8052-8652/525-690 V 

Displacement factor / cos. (i) 

True Power Factor (A) 

Input Mains (L1, L2, L3) Allowable On-OFF Switching Sequences 
Max. short-circuit current 

VLT output data (U, V, W): 

±2.0% of rated supply voltage 
±1.5% of rated supply voltage 
±3.0% of rated supply voltage 
±3.0% of rated supply voltage 

near unity (> 0.98) 
nominal 0.90 at rated load 

approx. 1 time/2 min. 

100 kA 

Output voltage 
Output frequency: 

Output frequency 8006-8032, 200-240V 
Output frequency 8042-8062, 200-240V 
Output frequency 8072-8652, 380-460V 

Output frequency 8002-8016, 525-600V 
Output frequency 8022-8062, 525-600V 

Output frequency 8072, 525-600V 
Output frequency 8052-8352, 525-690V 
Output frequency 8402-8652, 525-690V 
Rated motor voltage, 200-240 V units 

Rated motor voltage, 380-480 V units 

Rated motor voltage, 525-600 V units 

Rated motor voltage, 525-690 V units 

Rated motor frequency 
Switching on output 
Ramp times 

Torque characteristics: 

0-100% of supply voltage 
0 - 120 Hz, 0-1000 Hz 

0 - 120 Hz, 0-1000 Hz 

0 - 120 Hz, 0-450 Hz 

0 - 120 Hz, 0-450 Hz 

0 - 120 Hz, 0-1000 Hz 

0 - 120 Hz, 0-450 Hz 

0 - 120 Hz, 0-450 Hz 

0 - 132 Hz, 0-200 Hz 

0 - 132 Hz, 0-150 Hz 

200/208/220/230/240 V 

380/400/415/440/460/480 V 

525/550/575 V 

525/550/575/690 V 

50/60 Hz 

Unlimited 
1- 3600 sec. 

Starting torque 
Starting torque (parameter 110 High break-away torque) 
Acceleration torque 

Overload torque 

110% for 1 min. 

Max. torque: 130% for 0.5 sec. 

100% 

110% 
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VLT® 8000 AQUA 

Control card, digital inputs: 
Number of programmable digital inputs 
Terminal nos. 

Voltage level 

Voltage level, logical "0" 

Voltage level, logical "1" 

Maximum voltage on input 
Input resistance, Ri 

Scanning time per input 

8 

16, 17, 18, 19, 27, 29, 32, 33 

0-24 V DC (PNP positive logics) 

< 5 V DC 

> 10 V DC 

28 V DC 

approx. 2 k0 
3 msec. 

Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (PELT). In addition, the 

digital inputs can be isolated from the other terminals on the control card by connecting an external 24 V DC supply 
and opening switch 4. See switches 1-4. 

Control card, analog inputs: 

No. of programmable analog voltage inputs/thermistor inputs 

Terminal nos. 

Voltage level 

Input resistance, Ri 

No. of programmable analog current inputs 

Terminal no. earth 

Current range 

Input resistance, Ri 

Resolution 
Accuracy on input 
Scanning time per input 

2 

53 , 54 

0 - 10 V DC (scalable) 

approx. 10 k0 
1 

55 

0/4 - 20 mA (scalable) 
approx. 200 0 

10 bit + sign 

Max. error 1% of full scale 

3 msec. 

Reliable galvanic isolation: All analog inputs are galvanically isolated from the supply voltage (PELT/) and other high- 

voltage terminals. 

Control card, pulse input: 

No. of programmable pulse inputs 
Terminal nos. 

Max. frequency on terminal 17 

Max. frequency on terminals 29, 33 

Max. frequency on terminals 29, 33 

Voltage level 

Voltage level, logic "0" 

Voltage level, logic "1" 

Maximum voltage on input 
Input resistance, Ri 

Scanning time per input 

Resolution 
Accuracy (100-1 kHz), terminals 17, 29, 33 

Accuracy (1-5 kHz), terminal 17 

Accuracy (1-65 kHz), terminals 29, 33 

3 

7, 29, 33 

5 kHz 

20 kHz (PNP open collector) 
65 kHz (Push-pull) 

0-24 V DC (PNP positive logics) 
< 5 V DC 

> 10 V DC 

28 V DC 

approx. 2 k0 
3 msec. 

10 bit + sign 

Max. error: 0.5% of full scale 

Max. error: 0.1% of full scale 
Max. error: 0.1% of full scale 

Reliable galvanic isolation: All pulse inputs are galvanically isolated from the supply voltage (PELT). 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 analog outputs: 
No. of programmable digital and analog outputs 
Terminal nos. 

Voltage level at digital/pulse output 
Minimum load to frame (terminal 39) at digital/pulse output 

2 

42, 45 

0 - 24 V DC 

600 0 
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VLT® 8000 AQUA 

Frequency ranges (digital output used as pulse output) 
Current range at analog output 
Maximum load to frame (terminal 39) at analog output 500 0 
Accuracy of analog output Max. error: 1.5% of full scale 
Resolution on analog output. 8 bit 

Reliable galvanic isolation: All digital and analog outputs are galvanically isolated from the supply voltage (PELV) and 
other high-voltage terminals. 

0-32 kHz 
0/4 - 20 mA 

Control card, 24 V DC supply: 

Terminal nos. 

Max. load 

Terminal nos. earth 

12, 13 

200 mA 

20, 39 

Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the 

same potential as the analog outputs. 

Control card, RS 485 serial communication: 

Terminal nos. 

Reliable galvanic isolation: Full galvanic isolation (PELT/). 

Relay outputs: 1) 

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

No. of programmable relay outputs 

Terminal nos., control card (resistive load only) 

Max. terminal load (AC1) on 4-5, control card 

Max. terminal load (DC1 (IEC 947)) on 4-5, control card 

Max. terminal load (DC1) on 4-5, control card for UUcUL applications 
Terminal nos., , power card (resistive and inductive load) 

Max. terminal load (AC1) on 1-3, 1-2, power card 

Max. terminal load (DC1 (IEC 947)) on 1-3, 1-2, power card 

Min. terminal load (AC/DC) on 1-3, 1-2, power card 

2 

4-5 (make) 

50 V AC, 1 A, 50 VA 

25 V DC, 2 A / 50 V DC, 1 A, 50 W 

30 V AC, 1 A / 42.5 V DC, 1A 

1-3 (break), 1-2 (make) 
250 V AC, 2 A, 500 VA 

25 V DC, 2 A/ 50 V DC, 1A, 50 W 

24 V DC, 10 mA / 24 V AC, 100 mA 

1) Rated values for up to 300,000 operations. 
At inductive loads the number of operations are reduced by 50%, alternatively the current can be reduced by 

50%, thus the 300,000 operations are maintained. 

External 24 Volt DC supply : 

Terminal nos. 

Voltage range 
Max. voltage ripple 

Power consumption 
Min. pre-fuse 

35, 36 

24 V DC ±15% (max. 37 V DC for 10 sec.) 

2 V DC 

15 W - 50 W (50 W for start-up, 20 msec.) 

6 Amp 

Reliable gaWanic isolation: Full galvanic isolation if the external 24 V DC supply is also of the PELV type. 
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VLT® 8000 AQUA 

Cable lengths and cross-sections: 
Max. motor cable length, screened cable 150m/500 ft 
Max. motor cable length, unscreened cable 300m/1000 ft 

Max. motor cable length, screened cable VLT 8011 380-480 V 100m/330 ft 

Max. motor cable length, screened cable VLT 8011 525-600 V 50m/164 ft 

Max. DC-bus cable length, screened cable 25m/82 ft from frequency converter to DC bar. 

Max. cable cross-section to motor, see next section 

Max. cross-section for 24 V external DC supply 

Max. cross-section for control cables 

Max. cross-section for serial communication 

Control characteristics: 

2.5 mm2 /12 AWG 

1.5 mm2/16 AWG 

1.5 mm2/16 AWG 

If UUcUL is to be complied with, copper cable with temperature 
class 60/75°C / 140/167°F must be used (VLT 8002 - 8072 (525 - 

600 V), VLT 8006 - 8072 (380 - 480 V) and VLT 8002 - 8032 (200 

- 240V). If UUcUL is to be complied with, copper cable with tem- 

perature class 75°C/167°F must be used (VLT 8102 - 8652 (380 - 

480 V), VLT 8042 - 8062 (200 - 240 V), VLT 8052 - 8652 (525-690 
V)). 

Connectors are for use of both copper and aluminium cables, unless 
other is specified. 

Frequency range 
Resolution on output frequency 
System response time 
Speed, control range (open loop) 

Speed, accuracy (open loop) 

Process, accuracy (closed loop) 

> 1500 rpm: 

> 1500 rpm: 

All control characteristics are based on a 4-pole asynchronous motor 

Accuracy of display readout (parameters 009-012 Display readout): 

0 - 120 Hz 

±0.003 Hz 

3 msec. 

1:100 of synchro. speed 
< 1500 rpm:max. error ± 7.5 rpm 

max. error of 0.5% of actual speed 
< 1500 rpm: max.error ± 1.5 rpm 

max. error of 0.1% of actual speed 

Motor current, 0 - 140% load Max. error: ±2.0% of rated output current 

Power kW, Power HP, 0 - 90% load Max. error: ±5.0% of rated output power 
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VLT® 8000 AQUA 

Externals: 
Enclosure 
Vibration test 
Max. relative humidity 
Max. relative humidity 
Aggressive environment (IEC 721-3-3) 
Aggressive environment (IEC 721-3-3) 
Ambient temperature, VLT 8006-8011 380-480 V, 

8002-8011 525-600 V, IP 20//NEMA 1 

Ambient temperature P00 /Chassis, IP20/NEMA 1 

NEMA 12 

0.7 g RMS 18- 

see Derating for high ambient temperature 

IPOO/Chassis, IP20/1P21/NEMA 1, IP54/NEMA 12 

1000 Hz random. 3 directions for 2 hours (IEC 68-2-34/35/36) 
93 % +2 %, -3 % (IEC 68-2-3) for storage/transport 

95% non condensing (IEC 721-3-3; class 3K3) for operation 
Uncoated class 3C2 

Coated class 3C3 

Max. 45°C (117°F) (24-hour average max. 40°C (104°F)) 
, IP54/ 

Max. 40°C/104°F (24-hour average max. 35°C/95°F) 

Min. ambient temperature in full operation 
Min. ambient temperature at reduced performance 
Temperature during storage/transport 
Max. altitude above sea level 

-25° - +65°/70°C 

0°C (32°F) 

-10°C (14°F) 

(-13° - +149°/158°F) 

1000 m (3300 ft) 

see Derating for high air pressure. 

IP54 units are not intended for direct outdoor installation, The IP54 rating does not relate to other exposures as sun, 

icing, wind blown driving rain. Under such circumstances Danfoss recommends to install the units in an enclosure 

designed for these environmental conditions. Alternatively, an installation at minimum 0.5 m above surface and 
covered by a shed is recommended. 

Ii 
NB! 
VLT 8002-8072, 525-600 V units do not 

comply with EMC, Low Voltage or PELV 

directives. 
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VLT® 8000 AQUA 

VLT 8000 AQUA 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 (194 °F) for IP00, IP20 and NEMA 1. For IP54, the cut-out temperature is 80°C (176 °F). An overtem- 
perature can only be reset when the temperature of the heat-sink has fallen below 60°C (140 °F). 

For the units mentioned below, the limits are as follows: 

- VLT 8152, 380-480 V, cuts out at 75 °C (167 °F) and can be reset if the temperature is below 60 °C (140 
°F). 

- VLT 8202, 380-480 V, cuts out at 80 °C (176 °F) and can be reset if the temperature has fallen below 60° 

C (140 °F). 

- VLT 8252, 380-480 V, cuts out at 95 °C (203 °F) and can be reset if the temperature has fallen below 65° 
C (149 °F). 

- VLT 8302, 380-480 V, cuts out at 95 °C (203 °F) and can be reset if the temperature has fallen below 65° 

C (149 °F). 

- VLT 8352, 380-480 V, cuts out at 105 °C (221 °F) and can be reset if the temperature has fallen below 75° 

C (167 °F). 

- VLT 8452-8652, 380-480 V, cuts out at 85 °C (185 °F) and can be reset if the temperature has fallen below 

60° C (140 °F). 

- VLT 8052-8152, 525-690 V, cuts out at 75 °C (167 °F) and can be reset if the temperature has fallen below 

60° C (140 °F). 

- VLT 8202-8402, 525-690 V, cuts out at 100°C (212 °F) and can be reset if the temperature has fallen below 

70° C (158 °F). 

- VLT 8502-8652, 525-690 V, cuts out at 75°C (167 °F) and can be reset if the temperature has fallen below 
60° C (140 °F). 

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® 8000 AQUA 

Technical data, mains supply 3 x 200 - 240 V 

Accordin to international requirements 
Output current4) 

C:1 

41W 

Output power (240 V) 
Typical shaft output 
Typical shaft output 

Max. cable cross-section to 
motor 
and DC-bus 

Max. input current 
Max. cable 
cross-section power 
Max. pre-fuses 
Efficiency3) 
Weight IP 20 
Weight IP 54 
Power loss at 
max. load. [W] 
Enclosure 

VLT t qe 8006 8008 8011 

Ivur,N [A] 16.7 24.2 30.8 
MAX (60 s) [A] 18.4 26.6 33.9 

SVLT,N [kVA] 6.9 10.1 12.8 
PVLT,N [kW] 4.0 5.5 7.5 
PVLT,N [HP] 5 7.5 10 

[mm2 ] /[AWG) 

10/8 16/6 16/6 

(200 V) (RMS)ILN [A] 16.0 23.0 30.0 
[mm2 ]/[AWG] 2I 

4/10 16/6 16/6 

[TUC) [A] 35/30 50 60 
0.95 0.95 0.95 

[kg/lbs] 23/51 23/51 23/51 
[kg/lbs] 35/77 35/77 38/84 

Total 194 426 545 

VLT type IP 20/ NEMA 1, IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 
2. American Wire Gauge. 
3. Measured using 30 m/100 ft screened motor cables at rated load and rated frequency. 
4. Current ratings fulfill UL requirements for 208-240 V. 
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VLT® 8000 AQUA 

Technical data, mains supply 3 x 200 - 240 V 

According to international requirements VLT type 8016 
N [A) Output current4) 

Ivur, 46.2 
(200-230 V) 

IVLT, MAX (60 s) 
50.6 

[A] (200-230 V) 
Ivu-,N[A] (240 V) 46.0 
IVLT, MAX (60 s) 

50.6 
[A] (240 V) 

N [kVA) 
Output power 

SVLT,N 
19.1 

(240 V) 

pical shaft out- 
noMtt Pvi:r,N [kW] 11 

Typical shaft out- 
PVLT,N [HP] 15 

put 
Max. cable cross 
section to motor Copper 16/6 
and DC-bus Aluminium6) 16/6 
[mm2 ] /[AWG]2) 5) 

Min. cable cross-section to motor 
10/8 

and DC-bus [mm2 ] /[AWG]2) 
Max. input current (200 V) (RMS) 

46.0 
IL,N[A] 

Max. cable cross- 
Copper 16/6 

section power 
Aluminium6) 16/6 

[mm 2 KAWG)2) 5) 

Max. pre-fuses [-)/UL1) [A] 60 

Efficiency3) 0.95 
Weight IP 00/ 

[kg/lbs) 
Chassis 
Weight IP 20/ 

[kg/lbs] 23/51 
NEMA 1 

Weight IP 54 [kg/lbs] 38/84 
Power loss at 

[W) 545 
max. toad. 

8022 8027 8032 8042 8052 8062 

59.4 74.8 88.0 115 143 170 

65.3 82.3 96.8 127 158 187 

59.4 74.8 88.0 104 130 154 

65.3 82.3 96.8 115 143 170 

24.7 31.1 36.6 41.0 52.0 61.0 

15 18.5 22 30 37 45 

20 25 30 40 50 60 

35/2 
35/2 

35/2 
35/2 

50/0 
50/0 

70/1/0 
95/3/05) 

95/3/0 
90/250 

120/4/0 
120/300 

mcms) mcm 5) 

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

59.2 74.8 88.0 101.3 126.6 149.9 

35/2 
35/2 

35/2 
35/2 

50/0 
50/0 

70/1/0 
, 

95/3/05, 

95/3/0 
90/250 

120/4/0 
120/300 

mcm 5) mcm 5) 

80 125 125 150 200 250 
0.95 0.95 0.95 0.95 0.95 0.95 

90/198 90/198 90/198 

30/66 30/66 48/106 101/223 101/223 101/223 

49/108 50/110 55/121 104/229 104/229 104/229 

783 1042 1243 1089 1361 1613 

Enclosure IP 00/IP 20/NEMA 1/IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 
2. American Wire Gauge. 
3. Measured using 30 m/100 ft 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® 8000 AQUA 

Technical data, mains supply 3 x 380 - 480 V 

According to international requirements 
Output current 

NOW 

VLT type 8006 
IVLT,N [A] (380-440 V) 10.0 

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

8008 
13.0 

8011 
16.0 

11.0 14.3 17.6 

IVLT, N [A] (441-480 V) 
IVLT, MAX (60 s) [A] (441-480 
V) 

8.2 11.0 14.0 

9.0 12.1 15.4 

Output power 

Typical shaft output 
Typical shaft output 
Max. cable cross-section 
to motor 

SVLT,N [kVA] (400 V) 

SVLT,N [kVA] (460 V) 
PVLT,N [kW] 4.0 
PVLT,N [HP] 5 

[mm2 ]/[AWG]2) 4) 4/10 

7.2 9.3 
6.5 8.8 

5.5 
7.5 

11.5 
11.2 
7.5 
10 

4/10 4/10 

No. 

Max. input current 
(RMS) 
Max. cable 
cross-section power 
Max. pre-fuses 
Efficience 
Weight IP 20/NEMA 1 

Weight IP 54/NEMA 12 

Power loss at 

max. load. [W] 
Enclosure 

IL,N [A] (380 V) 9.1 

IL,N [A] (480 V) 

[mm2 ] /[AWG) 2) 4) 

12.2 15.0 
8.3 10.6 14.0 

4/10 4/10 4/10 

[-]/ULII[A] 

[kg/lbs] 10.5/23 
[kg/lbs] 

25/20 25/25 35/30 
0.96 0.96 0.96 

10.5/23 10.5/23 
14/31 14/31 14/31 

Total 198 250 295 

VLT type IP 20/NEMA 1/IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft 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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VLT® 8000 AQUA 

Technical data, mains supply 3 x 380 - 480 V 

According to international requirements 
Output current 

Output power 

VLT type 8016 
IVLT,N [A] (380-440 V) 24.0 

IVLT, MAX (60 s) [A] 
26.4 

(380-440 V) 
Ivur,N[A] (441-480 V) 21.0 
IVLT, MAX (60 s) [A] 

23.1 
(441-480 V) 

Typical shaft output 
Typical shaft output 
Max. cable cross-section to 
motor and DC-bus, IP 20 
Max. cable cross-section 
motor and DC-bus, IP 54 
Min. cable cross-section 
motor and DC-bus 

SVLT,N [kVA] (400 V) 17.3 
SVLT,N [kVA] (460 V) 16.7 

Pvcr,N [kW] 11 

PvLT,N [HP] 15 

to 
[mm2]/[AwG]2) 4) 

16/6 

16/6 

to 
[mm2]/[AWG]2)4) 10/8 

Max. input current 
(RMS) 
Max. cable 
power, IP 20 
Max. cable cross-section 

[mm214AWG12)4) 

power, IP 54 

IL,N[A] (380 V) 
IL,N[A] (480 V) 

cross-section 

24.0 
21.0 

16/6 

16/6 

Max. pre-fuses [-]/UL1) [A] 63/40 
Efficiency at rated frequency 0.96 
Weight IP 20/NEMA 1 [kg/lbs] 21/46 
Weight IP 54/NEMA 12 [kg/lbs] 41/90 
Power loss at max. load. [W] 419 
Enclosure IP 20/NEMA 1/ IP 54/NEMA 12 

8022 8027 8032 8042 
32.0 37.5 44.0 61.0 

35.2 41.3 48.4 67.1 

27.0 34.0 40.0 52.0 

29.7 37.4 44.0 57.2 

23.0 27.0 31.6 43.8 
21.5 27.1 31.9 41.4 
15 18.5 22 30 
20 25 30 40 

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

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

10/8 10/8 10/8 10/8 

32.0 37.5 44.0 60.0 
27.6 34.0 41.0 53.0 

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

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

63/40 63/50 63/60 80/80 
0.96 0.96 0.96 0.96 

21/46 22/49 27/60 28/62 
41/90 42/93 42/93 54/119 
559 655 768 1065 

1. 

2. 

3. 

4. 

For type of fuse, see section Fuses. 

American Wire Gauge. 

Measured using 30 m/100 ft screened motor cables at rated load and rated frequency. 

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® 8000 AQUA 

Technical data, mains supply 3 x 380 - 480 V 

According to international requirements 
Output current 

Elm= 

Output power 

VLT type 8052 
IVLT,N [A] (380-440 V) 73.0 

IVLT, MAX (60 s) [A] 
80.3 

(380-440 V) 

IVLT,N[A] (441-480 V) 
IVLT, MAX (60 s) [A) 
(441-480 V) 

SVLT,N [kVA] (400 V) 52.5 
SVLT,N [kVA] (460 V) 

8062 8072 8102 8122 
90.0 106 147 177 

99.0 117 162 195 

65.0 77.0 106 130 160 

71.5 84.7 117 143 176 

64.7 73.4 102 123 
51.8 61.3 84.5 104 127 

Typical shaft output 
Typical shaft output 
Max. cable cross-section 
to motor and DC-bus, IP 

20 
Max. cable cross-section 

[mm214AWG)2)4)6) 

to motor and DC-bus, IP 

54 

PVLT,N [kW] 37 
PVLT,N [HP] 50 

45 55 75 90 
60 75 100 125 

35/2 50/0 50/0 
120/250 120/250 
mcm51 mcm51 

35/2 50/0 50/0 
150/300 150/300 
mcm51 mcm5) 

Min. cable cross-section 
to motor and DC-bus 

Emm2y[AwG]2)41 10/8 16/6 16/6 25/4 25/4 

Max. input current 
(RMS) 
Max. cable cross-section 
power, IP 20 
Max. cable cross-section 
power, IP 54 
Max. pre-fuses 
Efficiency at rated frequen 
Weight IP 20/NEMA 1 

Weight IP 54/NEMA 12 

Power loss at max. load. 
Enclosure 

IL,N[A] (380 V) 
IL,N[A] (480 V) 

72.0 89.0 104 145 
64.0 77.0 104 128 

120/250 
mcm 
150/300 
mcm 

100/100 125/125 150/150 225/225 
0.96 0.96 0.96 0.98 
41/90 42/93 43/96 54/119 

56/123 56/123 60/132 77/170 
1275 1571 1322 1467 

IP 20/NEMA 1/IP 54/NEMA 12 

ErrIM2V[AWG]2) 4) 6) 

cy 

35/2 50/0 50/0 

35/2 50/0 50/0 

[kg/lbs] 

[TUC) [A] 

[kg/lbs] 

[W] 

174 
158 
120/250 
mcm 
150/300 
mcm 
250/250 
0.98 
54/119 
77/170 
1766 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft 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 con- 

nector. 
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VLT® 8000 AQUA 

Technical data, mains supply 3 x 380 - 480 V 

According to international requirements VLT type 8152 8202 8252 8302 8352 
Output cur- 

Ivi_T,N [A] (380-440 V) 212 260 315 395 480 
rent 

11W 

Ivur, MAX (60 s) [A] (380-440 V) 233 286 347 435 528 
Inr.N [A) (441- 480.V) 190 240 302 361 443 

IVLT, MAX (60 s) [A] (441-480 V) 209 264 332 397 487 
Output pow- 

SVLT,N [kVA] (400 V) 147 180 218 274 333 
er 

Svur,N [kVA] (460 V) 151 191 241 288 353 
Typical shaft output (380-440 V) PVLT.N [kW] 110 132 160 200 250 
Typical shaft output (441-480 V) PVLT,N [HP] 150 200 250 300 350 
Max. cable cross-section to motor and DC- 
bus [MM2]2) 4) 5) 2x70 2x70 2x185 2x185 2x185 
Max. cable cross-section to motor and DC- 2x2/0 2x2/0 2x350 2x350 2x350 
bus [AWG] 2) 4) 5) mcm mcm mcm mcm mcm 

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

35/2 35/2 35/2 35/2 35/2 
Max. 

rent 
input 

IL,N[A] (380 V) 208 256 317 385 467 
cur 
(RMS) IL,N[A] (480 V) 185 236 304 356 431 . 

Max. cable cross-section to power [mm2]2) 4) 

5) 2x70 2x70 2x185 2x185 2x185 
Max. cable cross-section to power [AWG]2) 4) 2x2/0 2x2/0 2x350 2x350 2x350 
5) 

Max. pre- 
fuses ) [A] 

Weight 
IP 00/ 
Chassis 
Weight 
IP 20/ 
NEMA 1 

Weight 
IP 54/ 
NEMA 12 
Efficiency at rated frequency 
Power loss 
at max. load. [Wi 

mcm mcm mcm mcm mcm 

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

[kg/lbs] 82/181 91/201 112/247 123/271 138/304 

[kg/Ibs] 96/212 104/229 125/276 136/300 151/333 

[kg/lbs] 96/212 104/229 125/276 136/300 151/333 

0.98 

2619 3309 4163 4977 6107 

Enclosure IP 00/Chassis/IP 21/NEMA 1/IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft 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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VLT® 8000 AQUA 

Technical data, mains supply 3 x 380 - 480 V 
According to international requirements VLT type 8452 8502 8602 8652 

Output current IVLT,N [A] (380-440 V) 600 658 745 800 
WIT, MAX (60 s) [A] (380-440 V) 660 724 820 880 

IVLT,N [A] (441-480 V) 540 590 678 730 
IVLT, MAX (60 s) [A] (441-480 V) 594 649 746 803 

Output power SVLT,N [kVA) (400 V) 416 456 516 554 
SVLT,N [kVA] (480 V) 430 470 540 582 

Typical shaft output (380-440 V) PVLT,N [kW) 315 355 400 450 Typical shaft output (441-480 V) PVLT,N [HP] 450 500 550/600 600 
Max. cable cross-section to motor and DC-bus 4 x 240 4 x 240 4 x 240 4 x 240 
[mm2] 4) 5) 

Max. cable cross-section to motor and DC-bus 
4 x 500 mcm 4 x 500 mcm 4 x 500 mcm 4 x 500 mcm 

[AWGJ 2) 4) 5) 

Max. input cur- ILmAx [A) (380 V) 584 648 734 787 
rent (RMS) IL,MAX [A] (480 V) 526 581 668 718 
Max. cable cross-section to power imm2j4)5} 4 x 240 4 x 240 4 x 240 4 x 240 
Max. cable cross-section to power [AWGI2) 4) 5) 4 x 500 mcm 4 x 500 mcm 4 x 500 mcm 4 x 500 mcm 
Max. pre-fuses 
(mains) [-]/UL [A]' ) 700/700 900/900 900/900 900/900 
Efficiency3) 0.98 0.98 0.98 0.98 
Weight IP 00/ 
Chassis [kg/lbs] 221/488 234/516 236/521 277/611 
Weight IP 20/ 
NEMA 1 [kg/lbs] 263/580 270/596 272/600 313/690 
Weight IP 54/ 
NEMA 12 [kg/lbs] 263/580 270/596 272/600 313/690 
Power loss at 
max. load [W) 7630 7701 8879 9428 
Enclosure IP 00/Chassis/IP 21/NEMA 1/IP 54/NEMA 12 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m/100 ft screened motor cables at rated load and rated frequency. 

4. 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 bolt, power supply, motor and load sharing: M10 (compression lug), 2 x M8 (box lug). 
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VLT® 8000 AQUA 

Technical data, mains supply 3 x 525 - 600 V 

According to international requirements VLT type 8002 

Output current Ivu-,N [A] (550 V) 2.6 
Ivur, MAX (60 s) [A] (550 V) 2.9 

Ivur,N [A) (575 V) 2.4 
IVLT, MAX (60 s) [A] (575 V) 2.6 

Output S VLT,N [kVA] (550 V) 2.5 
SVLT,N [kVA] (575 V) 2.4 

Typical shaft output Pvur,N [kW) 1.1 

Typical shaft output PVLT,N [HP] 1.5 

litsW 

Max. copper cable cross-section to motor and load- 
sharing 

[mm2] 4 

[AWG]2) 10 

Rated Input Ivur,N [A] (550 V) 2.5 
Current I vur,N [A] (600 V) 2.2 
Max.copper cable cross-section, power 

[mm2] 4 

[AWG]2) 10 

Max. prefuses (mains) h)[ - ]/UL [A] 3 

Efficiency 
Weight IP 20 / 

[kg/lbs] 
10.5/ 

NEMA 1 23 
Estimated power loss at max. load (550 V) [W] 65 
Estimated power loss at max. load (600V) [W] 63 

8003 8004 8005 8006 8008 8011 

2.9 4.1 5.2 6.4 9.5 11.5 
3.2 4.5 5.7 7.0 10.5 12.7 
2.7 3.9 4.9 6.1 9.0 11.0 
3.0 4.3 5.4 6.7 9.9 12.1 

2.8 3.9 5.0 6.1 9.0 11.0 
2.7 3.9 4.9 6.1 9.0 11.0 
1.5 2.2 3 4 5.5 7.5 

2 3 4 5 7.5 10 

4 4 4 4 4 4 

10 10 10 10 10 10 

2.8 4.0 5.1 6.2 9.2 11.2 
2.5 3.6 4.6 5.7 8.4 10.3 

4 4 4 4 4 4 

10 10 10 10 10 10 

4 5 6 8 10 15 

0.96 
10.5/ 10.5/ 10.5/ 10.5/ 10.5/ 10.5/ 
23 23 23 23 23 23 
73 103 131 161 238 288 
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® 8000 AQUA 

Technical data, mains supply 3 x 525 - 600 V 

According to international requirements 
Output current Iva,N [A] (550 V) 
Iva, MAX (60 s) [A] (550V) 
!yam [A] (575 V) 
Iva, MAX (60 s) [A] (575 V) 
Output 

EW 

8016 
18 
20 
17 
19 

SVLT,N [kVA] (550 V) 17 

SVLT,N [kVA] (575 V) 17 
Typical shaft output PVLT,N [kW] 11 

Typical shaft output PVLT,N [HP] 15 
Max. copper cable 
cross-section to motor [mm2] 16 

and loadsharing4) 
[AWG]2) 

Min. cable cross-section 
to motor and loadshar- [mm2] 
ing3) 

[AWG]2) 

6 

0.5 

20 

Rated Input Current 
I vcr.N[A] (550 V) 18 
Iva.N[A] (600 V) 16 
Max copper cable cross [mm2] 16 

section, power4) [AWG] 2) 6 

Max. prefuses (mains)14-]/UL [A] 20 
Efficiency 

Weight IP 20/NEMA 1 [kg/lbs] 
23/ 
51 

Estimated power loss at max. load (550 V) [W] 451 
Estimated power loss at max. load (600 V) [W] 446 

8022 8027 
803 
2 8042 8052 8062 8072 

23 28 34 43 54 65 81 

25 31 37 47 59 72 89 
22 27 32 41 52 62 77 
24 30 35 45 57 68 85 
22 27 32 41 51 62 77 
22 27 32 41 52 62 77 
15 18.5 22 30 37 45 55 
20 25 30 40 50 60 75 

16 16 35 35 50 50 50 

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

0.5 0.5 10 10 16 16 16 

20 20 8 8 6 6 6 

22 27 33 42 53 63 79 
21 25 30 38 49 38 72 
16 16 35 35 50 50 50 
6 6 2 2 1/0 1/0 1/0 

30 35 45 60 75 90 100 
0.96 

23/ 
51 

23/ 
51 

30/ 30/ 
66 66 

48/ 
106 

48/ 
106 

48/ 
106 

576 
576 

702 
707 

852 1077 
838 1074 

1353 
1362 

1628 
1624 

2029 
2016 

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 IP 20. 
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® 8000 AQUA 

Technical data, mains supply 3 x 525 - 690 V 
According to international requirements 

11>W 

Output current 

Output 

Typical shaft output 

Max. cable cross-section to 
motor 
Max. cable cross-section to 

loadsharing and brake 
Rated input current 

Max. cable cross-section 
power supply 
Min. cable cross-section to mo- 
for and power supply 

Min. cable cross-section to 
brake and loadsharing 

Max. pre-fuses (mains) [-]/UL 
Efficiency3 
Power loss 
Weight 
Weight 
Weight 
Enclosure IP 00, IP 21/Nema 1 and IP 54/Nema12 

VLT type 8052 8062 8072 8102 8122 
Ivir,N [A] (525-550 V) 56 76 90 113 137 

IVLT, MAX (60 s) [A] (525.550 V) 62 84 99 124 151 

IVLT N (A] (551-690 V) 54 73 86 108 131 

'VII, MAX (60 s) [A] (551.690 V) 59 80 95 119 144 
Svur N [kVA] (550 V) 53 72 86 108 131 

SVLT,N [kVA] (575 V) 54 73 86 108 130 
SVLT,N [kVA] (690 V) 65 87 103 129 157 

[kW] (550 V) 37 45 55 75 90 
[HP] (575 V) 50 60 75 100 125 
[kW] (690 V) 45 55 75 90 110 

rrnm214,5 

[AWG]2.4.5 

2 x'70 
2 x 2/0 

imm14.5 

lAWG12A-5 

2 x 70 
2 x 2/0 

11.,N [A] (550 V) 60 77 89 110 130 

IL,N [A] (575 V) 58 74 85 106 124 
IL,N [A] (690 V) 58 77 87 109 128 

[mr.n2]4,5 

[AWG]2.4.5 

2 x 70 
2 x 2/0 

[mm94,5 

[AWG]2.4.5 

35 

2 
[mm2]4.5 

[AwG]2,4,5 
10 

8 

[A]' 125 160 200 200 250 
0.97 0.97 0.98 0.98 0.98 

[W] 1458 1717 1913 2262 2662 
IP 00 [kg] 82 

IP 21/Nema1 [kg] 96 
IP 54/Nema12 [kg] 96 

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 allowed to be fitted on the terminals. Min. cable cross-section is the minimum 
allowed cross-section. 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 MB (DC-bus). 

Technical data, mains supply 3 x 525 - 690 V 

According to international requirements 
Output current 

Output 

Typical shaft output 

Max. cable cross-section to 
motor 

Max. cable cross-section to 
loadsharing and brake 
Rated input current 

Max. cable cross-section 
power supply 
Min. cable cross-section to 
motor and power supply 
Min. cable cross-section to 
brake and loadsharing 
Max. pre-fuses (mains) Fy 
UL 
Efficiency3 
Power loss 
Weight 
Weight 
Weight 
Enclosure 

VLT type 8152 8202 8252 8302 8352 8402 
Ivo-,N [A] (525-550 V) 162 201 253 303 360 418 

IVLT, MAX (60 s) [A] (525-550 
V) 

6 178 221 278 333 396 460 

Ivi.r,N [A] (551-690 V) 155 192 242 290 344 400 
lvt.T. MAX (60 5) [A] (551-690 

211 
V) 

266 319 378 440 

SVLT,N [kVA] (550 V) 154 191 241 289 343 398 
SVLT,N [kVA] (575 V) 154 191 241 289 343 398 
SVLT,N [kVA] (690 V) 185 229 289 347 411 478 

[kW] (550 V) 110 132 160 200 250 315 
[HP] (575 V) 150 200 250 300 350 400 
[kW] (690 V) 132 160 200 250 315 400 

[mm2]4.6 2 x 70 

[AWG]243 2 x 2/0 
2 x 185 

2 x 350 mcm 
[mm14,6 2 x 70 

[AWG]2A.5 2 x 2/0 
2 x 185 

2 x 350 mcm 
IL,N [A] (550 V) 158 198 245 299 355 408 

[A] (575 V) 151 189 234 286 339 390 
IL,N [A] (690 V) 155 197 240 296 352 400 

imm2]4.6 2 x 70 

[AWG]2.4.3 2 x 2/0 
2 x 185 

2 x 350 mcm 
[mmi4,6 

[AWG]2.4.5 

35 
2 

[mm94,5 

[AWG]2.4.3 
10 
8 

[A]' 315 350 350 400 500 550 

0,98 
[W] 3114 3612 4293 5156 5821 6149 

IP 00 [kg] 82 91 112 123 138 151 

IP 21/Nema1 [kg] 96 104 125 136 151 165 
IP 54/Nema12 [14 96 104 125 136 151 165 

IP 00, IP 21/Nema 1 and IP 54/Nema12 
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VLT® 8000 AQUA 

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 allowed to be fitted on the terminals. Min. cable cross-section is the minimum 
allowed cross-section. 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 MB / 2 x MB (DC-bus). 
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VLT® 8000 AQUA 

Fuses UL compliance 

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

200-240 V 

VLT Bussmann SIBA Littel fuse Ferraz-Shawmut 
8006 KTN-R30 5017906-032 KLN-R30 ATM-R30 or A2K-30R 
8008 KTN-R50 5012406-050 KLN-R50 A2K-50R 
8011, 8016 KTN -R60. 5014006-063 KLN-R60 A2K-60R 
8022 KTN-R80 5014006-080 KLN-R80 A2K-80R 
8027, 8032 KTN-R125 2028220-125 KLN-R125 A2K-125R 
8042 FWX-150 2028220-150 L255-150 A25X-150 
8052 FWX-200 2028220-200 L255-200 A25X-200 
8062 FWX-250 2028220-250 L255-250 A25X-250 

380-480 V 

VLT Bussmann SIBA Littel fuse Ferraz-Shawmut 
8006 KTS-R20 5017906-020 KLS-R20 ATM-R20 or A6K-20R 
8008 KTS-R25 5017906-025 KLS-R25 ATM-R25 or A6K-25R 
8011 KTS-R30 5012406-032 KLS-R30 ATM-R30 or A6K-30R 
8016, 8022 KTS-R40 5014006-040 KLS-R40 A6K-40R 
8027 KTS-R50 5014006-050 KLS-R50 A6K-50R 
8032 KTS-R60 5014006-063 KLS-R60 A6K-60R 
8042 KTS-R80 2028220-100 KLS-R80 A6K-80R 
8052 KTS-R100 2028220-125 KLS-R100 A6K-100R 
8062 KTS-R125 2028220-125 KLS-R125 A6K-125R 
8072 KTS-R150 2028220-160 KLS-R150 A6K-150R 
8102 FWH-220 2028220-200 L50S-225 A50-P225 
8122 FWH-250 2028220-250 L505-250 A50-P250 
8152* FWH-300/170M3017 2028220-315 L505-300 A50-P300 
8202* FWH-350/170M3018 2028220-315 L50S-350 A50-P350 
8252* FWH-400/170M4012 206xx32-400 L505-400 A50-P400 
8302* FWH-500/170M4014 206xx32-500 L50S-500 A50-P500 
8352* FWH-600/170M4016 206xx32-600 L50S-600 A50-P600 
8452 170M4017 2061032-700 6,9URD31D08A0700 
8502 170M6013 2063032-900 6,9URD33D08A0900 
8602 170M6013 2063032-900 6,9URD33D08A0900 
8652 170M6013 2063032-900 6,9URD33D08A0900 

* Circuit Breakers manufactured by General Electric, Cat. No. SKHA36AT0800 with the rating plug listed below 

can be used to meet UL requirement. 

8152 rating plug No. SRPK800 A 300 

8202 rating plug No. SRPK800 A 400 

8252 rating plug No. SRPK800 A 400 

8302 rating plug No. SRPK800 A 500 

8352 rating plug No. SRPK800 A 600 
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VLT® 8000 AQUA 

525-600 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 
8002 KTS-R3 5017906-004 KLS-R003 A6K-3R 
8003 KTS-R4 5017906-004 KLS-R004 A6K-4R 
8004 KTS-R5 5017906-005 KLS-R005 A6K-5R 
8005 KTS-R6 5017906-006 KLS-R006 A6K-6R 
8006 KTS-R8 5017906-008 KLS-R008 A6K-8R 
8008 KTS-R10 5017906-010 KLS-R010 A6K-10R 
8011 KTS-R15 5017906-016 KLS-R015 A6K-15R 
8016 KTS-R20 5017906-020 KLS-R020 A6K-20R 
8022 KTS-R30 5017906-030 KLS-R030 A6K-30R 
8027 KTS-R35 5014006-040 KLS-R035 A6K-35R 
8032 KTS-R45 5014006-050 KLS-R045 A6K-45R 
8042 KTS-R60 5014006-063 KLS-R060 A6K-60R 
8052 KTS-R75 5014006-080 KLS-R075 A6K-80R 
8062 KTS-R90 5014006-100 KLS-R090 A6K-90R 
8072 KTS-R100 5014006-100 KLS-R100 A6K-100R 

525-600 V (UL) and 525-690 V (CE) drives 

Bussmann SIBA FERRAZ-SHAWMUT 
8052 170M3013 2061032,125 6.6URD3ODO8A0125 
8062 170M3014 2061032,16 6.6URD3ODO8A0160 
8072 170M3015 2061032,2 6.6URD3ODO8A0200 
8102 170M3015 2061032,2 6.6URD3ODO8A0200 
8122 170M3016 2061032,25 6.6UR030D08A0250 
8152 170M3017 2061032,315 6.6UR030D08A0315 
8202 170M3018 2061032,35 6.6UR030D08A0350 
8252 170M4011 2061032,35 6.6URD30D08A0350 
8302 170M4012 2061032,4 6.6URD3ODO8A0400 
8352 170M4014 2061032,5 6.6URD3ODO8A0500 
8402 170M5011 2062032,55 6.6URD32D08A550 
8502 170M4017 2061032-700 6,9URD31 D08A0700 
8602 170M6013 2063032-900 6,9URD33D08A0900 
8652 170M6013 2063032-900 6,9URD33D08A0900 

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 L25S 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. 
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VLT® 8000 AQUA 

Non UL compliance 

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

VLT 8006-8032 200-240 V tyke gG 
VLT 8042-8062 200-240 V type gR 
VLT 8006-8072 380-480 V type gG 
VLT 8102-8122 380-480 V type gR 
VLT 8152-8352 380-480 V type gG 
VLT 8452-8652 380-480 V type gR 
VLT 8002-8072 525-600 V type gG 

Not following the recommendation may result in dam- 

age 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. 

MG.80.A9.02 - VLT is a registered Danfoss trademark 51 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 121 of 614



VLT® 8000 AQUA 

Mechanical dimensions 
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VLT® 8000 AQUA 

All the below listed measurements are in mm/in 
VLT type A B C a b aa/bb Type 
IP 00/Chassis 200 - 240 V 

8042 - 8062 
13 /. 

800/31.5 370/14.6 
3352 

780/30.7 270/10.6 225/8.9 

IP 00 380 - 480 V 

8152 - 8202 1046/41.2 408/16.1 
373/14. 

1001/39.4 304/12.0 225/8.9 
71) 

8252 - 8352 
4 3/1. 

1327/52.2 408/16.1 
37 

1282/50.5 304/12.0 225/8.9 7') 

8452 - 8652 1547/60.9 585/23.0 
494/19. 

41) 
1502/59.1 304/12.0 225/8.9 (aa) I 

IP 00 525 - 690 V 

8052 - 8202 1046/41.1 408/16 
3731)/ 
14.7 

1001/39.4 304/12 225/8.7 

8252 - 8402 1327/52.2 408/16 
373') 
14.7 

1282/50.4 304/12 225/8.7 

8502 - 8652 1547/60.9 585/23.0 
494/19. 

4') 
1502/59.1 304/12.0 225/8.9 (aa) I 

IP 20/NEMA 1 200 - 240 V 

8006-8011 10 /. 
560/22.0 242/9.5 

2602 
540/21.3 200/7.9 200/7.9 

8016 - 8022 
10 /. 

700/27.6 242/9.5 
2602 

680/26.8 200/7.9 200/7.9 

8027-8032 800/31.5 308/12.1 
296/7 11. 

780/30.7 270/10.6 200/7.9 

8042 - 8062 
13 /. 

954/37.6 370/14.6 3352 
780/30.7 270/10.6 225/8.9 

IP 20/NEMA 1 380 - 480 V 

8006 - 8011 

8016 - 8027 

395/15.6 220/8.7 200/7.9 384/15.1 200/7.9 100/3.9 C 
0/10. 

560/22.0 242/9.5 
26 

540/21.3 200/7.9 200/7.9 D 
2 

8032 - 8042 
0/10. 

70027.6 242/9.5 
26 

680/26.8 200/7.9 200/7.9 
2 

8052 - 8072 
11 /. 

800/31.5 308/12.1 
2967 

780/30.7 270/10.6 200/7.9 

8102 - 8122 
13 /. 

800/31.5 370/14.6 
3352 

780/30.7 330/13.0 225/8.9 

IP 21/NEMA 1 380-480 V 

8152-8202 
4 3/1. 

1208/47.5 420/16.5 
37 

1154/45.4 304/12.0 225/8.9 
7') 

8252 - 8352 
4 3/1. 

1588/62.5 420/16.5 
37 

1535/60.4 304/12.0 225/8.9 71) 

8452-8652 2000/78.7 600/23.6 
494/19. 

4') 
225/8.9 (aa) H 

IP 20/NEMA 1 525 - 690 V 

8002-8011 395/15.55 220/8.66 
200/7 .8 

384/15.12 200/7.87 100/3.94 
7 

8016 - 8027 560/22.05 242/9.53 
260/10. 

23 
540/21.26 200/7.87 200/7.87 D 

8032-8042 700/27.56 242/9.53 
260/10. 

23 
680/26.77 200/7.87 200/7.87 D 

8052 - 8072 
11 6/. 

800/31.50 308/12.13 
2965 

780/30.71 
2703 /1 0.6 

200/7.87 D 

IP 21/NEMA 1 525 - 690 V 

8052 - 8202 

8252 - 8402 

8502 - 8652 

3731) / 
1208/47.5 420/16.5 14.7 1154/45.4 304/12 225/8.7 

3731) / 
1588/62.5 420/16.5 14.7 1535/60.4 304712 225/8.7 

2000/78.7 600/23.6 
494/19. 

225/8.9 (aa) H 
41) 

IP 54/NEMA 12 200 - 240 V 

8006-8011 

A a b aa/bb Type 
/ 810/31.9 350/13.8 280/110 . 

560/22.0 326/12.8 200/7.9 708 2. 

8016 - 8032 
/ 

940/37.0 400/15.7 
280/110 . 

690/27.2 375/14.8 200/7.9 
708 2. 

8042 - 8062 
16 /. 

937/36.9 495/9.5 
4216 

830/32.7 374/14.8 225/8.9 

IP 54/NEMA 12 380 - 480 V 

8006 -8011 530/20.9 282/11.1 195/7.7 
8 5/3. 

330/13.0 258/10.2 100/3.9 
3 

8016 - 8032 
/ 810/31.9 350/13.8 

280/110 . 

560/22.0 326/12.8 200/7.9 F 
708 2. 

8042 - 8072 

8102 - 8122 
; 

. 940/37.0 400/15 7 
280/110 82 

2 375/14 8 200/7.9 F 
70/2. 

5 r 
940/37.0 400/15.7 

360/14. 70/2. 
690/27.2 375/14.8 225/8.9 F 

3 

2 8 

373/14. - SIN14, 
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VLT® 8000 AQUA 

Mechanical dimensions 

VLT 8100-8125 

VLT 8150-8300 

Type B, IPOO 

With option and enclosure IP20 

Type C, IP20 

5 5 

Type D, IP20 
5 

Type E, IP20 

Type F, IP54 

Type G, IP54 

VLT 8100-8125 

VLT 8150-8300 

016 

176FA224.10 
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VLT® 8000 AQUA 

III Mechanical dimensions (cont.) 

Type H, IP 20, IP 54 

17E4'428..10 

Type I, IP 00 

1752A894.12 

Type J, IP 00, IP 21, IP 54 
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VLT® 8000 AQUA 

Mechanical installation 

Please pay attention to the requirements 
that apply to integration and field mount- 
ing 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 cir- 

culation. 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 ensur- 

ed that the ambient temperature does not rise above 

the max. temperature stated for the frequency convert- 
er 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 rel- 

evant, see Derating for ambient temperature. 

The service life of the frequency converter will be re- 

duced if derating for ambient temperature is not taken 
into account. 

Installation of VLT 8006-8652 

All frequency converters must be installed in a way that 
ensures proper cooling. 

Cooling 

d 

d 

d 

- 

All units require a minimum space above and below 
the enclosure. 

Side by side/flange by flange 

All frequency converters can be mounted side by side/ 
flange by flange. 

M 

000 
<pai). 

0190 
1.,,E). 

0000 0000 

0 

00 

0 g OW 
.1`-'1> 1'1> 
0000 0 

0 00 
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VLT® 8000 AQUA 

Compact (all enclosure types) 
VLT 8006-8011, 380-480 V 

VLT 8002-8011, 525-600 V 

d [mm /in] Comments 

100/3.9 
100/3.9 

Installation on a plane, vertical surface (no spacers) 

VLT 8006-8032, 200-240 V 200/7.9 

VLT 8016-8072 380-480 V 
VLT 8102-8122 380-480 V 
VLT 8016-8072 525-600 V 

200/7.9 
225/8.9 
200/7.9 

Installation on a plane, vertical surface (no spacers) 

VLT 8042-8062, 200-240 V 
VLT 8152-8352, 380-480 V 
VLT 8052-8402, 525-690 V 

VLT 8452-8652, 380-480 V 
VLT 8502-8652, 525-690 V 

225/8.9 
225/8.9 
225/8.9 

Installation on a plane, vertical surface (no spacers) 
IP 54 filter mats must be changed when they are dirty. 

225/8.9 IP 00: Above and below enclosure. 
IP 21/54: Only above enclosure 
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VLT® 8000 AQUA 

Installation of VLT 8452-8652 380-480 V and VLT 
8502-8652, 525-690 V 

Compact IP 00/Chassis, IP 21/NEMA 1 and IP 54/ 
NEMA 12 

Cooling 

225mm 

176FA262.10 

All units in the above-mentioned series require a mini- 

mum space of 225 mm (8.9 in) above the enclosure and 

must be installed on a plane floor. This applies to IP 21/ 
NEMA 1 and IP 54/NEMA 12 units. 

Gaining access requires a minimum space of 579 mm 

(22.8 in) in front of the frequency converter. 

Side-by-side 
O 

O 
0 

O 

I1 

O 

C) 

176FA263.10 

All IP 21/NEMA 1 and IP 54/NEMA 12 units in the above- 
mentioned series can be installed side by side without 
any space between them, since these units do not re- 

quire cooling on the sides. 

IP 00 VLT 8450-8600 380-480 V 

The IP 00/Chassis unit is designed for installation in a 

cabinet when installed according to the instructions in 

the Installation Guide MG.56.AX.YY. Please note, that 
the same conditions as for NEMA 1/ IP20 and IP54/ 
NEMA 12 must be fulfilled. 
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VLT® 8000 AQUA 

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, se- 

rious personal injury or death. Conse- 

quently, the instructions in these Operat- 

ing Instructions, 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 8006-8062, 200-240 V wait at 

least 15 minutes 
Using VLT 8006-8072, 380-480 V wait at 

least 15 minutes 
Using VLT 8102-8352, 380-480 V wait at 

least 20 minutes 

Using VLT 8452-8652, 380-480 V wait at 

least 40 minutes 
Using VLT 8002-8006, 525-600 V wait at 

least 4 minutes 

Using VLT 8008-8027, 525-600 V wait at 

least 15 minutes 
Using VLT 8032-8302, 525-600 V wait at 

least 30 minutes 
Using VLT 8052-8402, 525-690 V wait at 

least 20 minutes 
Using VLT 8502-8652. 525-690 V wait at 

least 30 minutes 

NB! 
It is the user's or certified electrician's re- 

sponsibility 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 fre- 

quency 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 pos- 
sible conductor impedance. The lowest possible con- 

ductor impedance is obtained by keeping the conduc- 
tor 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 cabi- 

nets of the different devices are mounted on the cabi- 

net rear plate using the lowest possible HF impedance. 
This avoids having different HF voltages for the indi- 

vidual 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 impe- 

dance, 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 

204mm (8 in) will be sufficient, but it is recommended 
to keep the greatest possible distance wherever pos- 

sible, especially where cables are installed in parallel 

over a substantial distance. 

With respect to sensitive signal cables, such as tele- 
phone cables and data cables, the greatest possible 
distance is recommended with a minimum of lm (3 ft) 

per 5m (15 ft) of power cable (mains and motor cable). 

It must be pointed out that the necessary distance de- 
pends 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/arm- 
oured or filtered. 

Screened/armoured cables 
The screen must be a low HF-impedance screen. This 
is ensured by using a braided screen of copper, alu- 
minium or iron. Screen armour intended for mechani- 
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cal protection, for example, is not suitable for an EMC- 

correct installation. See also Use of EMC-correct 

cables. 
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m 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 cur- 

rent. 
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 di- 

rect 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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RFI switch 
Mains supply isolated from earth: 
If the frequency converter is supplied from an isolated 
mains source (IT mains) or TT/TN-S mains with groun- 
ded leg, the RFI switch is recommended to be turned 

off (OFF)1). For further reference, see IEC 364-3. In 

case optimum EMC performance is needed, parallel 
motors are connected or the motor cable length is 

above 25 m, it is recommended to set the switch in ON 

position. 
In OFF position, the internal RFI capacities (filter ca- 

pacitors) between the chassis and the intermediate 

circuit are cut off to avoid damage to the intermediate 
circuit and to reduce the earth capacity currents (ac- 

cording to IEC 61800-3). 

Please also refer to the application note VLT on IT 

mains, MN.90.CX.02. It is important to use isolation 

monitors that are capable for use together with power 
electronics (IEC 61557-8). 

NB! 
The RFI switch is not to be operated with 

mains connected to the unit. Check that 
the mains supply has been disconnected 
before operating the RFI switch. 

NB! 
Open RFI switch is only allowed at factory 
set switching frequencies. 

NB! 
The RFI switch connects the capacitors 

galvanically to earth. 

The red switches are operated by means of e.g. a 

screwdriver. They are set in the OFF position when 

they are pulled out and in ON position when they are 
pushed in. Factory setting is ON. 

o t OFF 

.n 

es 
ON 

Mains supply connected to earth: 

The RFI switch must be in ON position in order for the 

frequency converter to comply with the EMC standard. 

1) Not possible with VLT 8052-8652, 525-690 V. 

Position of RFI switches 

Compact IP 20/NEMA 1 

VLT 8006 - 8011 380 - 480 V 

VLT 8002 - 8011 525 - 600 V 

Compact IP 20/NEMA 1 

VLT 8016 - 8027 380 - 480 V 

VLT 8006 - 8011 200 - 240 V 

VLT 8016 - 8027 525 - 600 V 

Compact IP 20/NEMA 1 

VLT 8032 - 8042 380 - 480 V 

VLT 8016 - 8022 200 - 240 V 

VLT 8032 - 8042 525 - 600 V 
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Compact IP 20/NEMA 1 

VLT 8052 - 8122 380 - 480 V 

VLT 8027 - 8032 200 - 240 V 

VLT 8052 - 8072 525 - 600 V 

Compact IP 54/NEMA 12 

VLT 8102 - 8122 380 - 480 V 

Compact IP 54/NEMA 12 

VLT 8006 - 8011 380 - 480 V 

Ariveo.to 

Compact IP 54/NEMA 12 

VLT 8016 - 8032 380 - 480 V 

VLT 8006 - 8011 200 - 240 V 

Compact IP 54/NEMA 12 

VLT 8042 - 8072 380 - 480 V 

VLT 8016 - 8032 200 - 240 V 

MG.80.A9.02 - VLT is a registered Danfoss trademark 63 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 133 of 614



VLT® 8000 AQUA 

All enclosure types 
VLT 8152-8652 380 - 480 V 
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High voltage test 
A high voltage test can be carried out by short-circuit- 
ing terminals U, V, W, Li, L2 and L3 and energizing by 

max. 2.5 kV DC for one second between this short- 

circuit and the chassis. 

NB! 
The RFI switch must be closed (position 
ON) when high voltage tests are carried 

out. The mains and motor connection 
must be interrupted in the case of high 

voltage tests of the total installation if the 

leakage currents are too high. 

Heat emission from VLT 8000 AQUA 

The tables in General technical data show the power 

loss PL (W) from VLT 8000 AQUA. The maximum 

cooling air temperature tiN, MAX is 40° C (104° F) at 

100% load (of rated value). 

Ventilation of integrated VLT 8000 AQUA 

The quantity of air required for cooling frequency con- 

verter can be calculated as follows: 

1. Add up the values of P for all the frequency 
converters to be integrated in the same pan- 
el. 

The highest cooling air temperature ON ) 

present must be lower than tIN, MAX 40° C 

(104° F). 

The day/night average must be 5°C (9° F) 

lower. 

The outlet temperature of the cooling air must 

not exceed: tOUT, MAX 45° C (113° F). 

2. Calculate the permissible difference between 
the temperature of the cooling air (tiN) and its 

outlet temperature (tour): 

A t= 45° C (113° F) -tiN. 

3. Calculate the required 

E RI) x Quantity of air - At 
3.1 

m3 
I 

Insert A t 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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EMC-correct electrical installation 
525-600 V units do not comply with European EMC 

and Low Voltage Directives. 
The following is a guideline to good engineering prac- 

tice, when installing drives. Following these guidelines 
is advised, where compliance with EN 50081, EN 

55011 or EN 61800-3 First environment is required. If 

the installation is in EN 61800-3 Second environ- 

ment, then it is acceptable to deviate from these guide- 
lines. It is however not recommended. See also CE 

labelling, Emission and EMC test results in this manual. 

Good engineering practice to ensure EMC-correct 
electrical installation: 

Use only braided screened/armoured motor 

cables and braided screened/armoured con- 

trol cables. The screen should provide a min- 

imum coverage of 80%. The screen material 

must be metal, not limited to but typically cop- 

per, 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 sep- 

arate 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 as well as for 

control cables. See also Earthing of braided 

screened/armoured control cables. 

Avoid terminating the screen/armour with 

twisted ends (pigtails). Such a termination in- 

creases the high frequency impedance of the 

screen, which reduces its effectiveness at 

high frequencies. Use low impedance cable 
clamps or EMC cable glands instead. 

it is important to have good electrical contact 

between the mounting plate on which the fre- 

quency converter is installed and the metal 

chassis of the frequency converter unit. 

Exception: 

IP54/NEMA 12 units designed for 
wall mounting 

VLT 8042-8062 (200-240 V) IP20/ 

NEMA 1 

VLT 8152-8652 (380-480 V) IP20/ 
NEMA 1 

VLT 8152-8652 (525-690 V) IP20/ 

NEMA 1 

This however does not apply to IP54/NEMA 

12 units as they are designed for wall mount- 
ing and VLT 8152-8600, 380-480 VAC and 

VLT 8042-8062, 200-240 VAC in IP20 /NEMA 
1 enclosure. 

Use starwashers and galvanically conductive 
installation plates to secure good electrical 

connections for IPOO/Chassis and IP20/ 

NEMA 1 installations. 

Avoid using unscreened/unarmoured motor 
or control cables inside cabinets housing the 

drive(s), whenever this can be avoided. 

An uninterrupted high frequency connection 
between the frequency converter and the 

motor is required for IP54/NEMA 12 units. 

The next illustration shows an example of an EMC- 
correct electrical installation of an IP 20/NEMA 1 fre- 

quency converter; the frequency converter has been 

installed in a cabinet (enclosure) together with an out- 

put contactor and is connected to a PLC which, in this 
example, is installed in a separate cabinet. For IP 54/ 

NEMA 12 units, VLT 8152-8652 (380-480 V) and VLT 

8042-8062 (200-240 V) units in IP2O/NEMA 1 enclo- 
sures; screened cables are connected by using EMC 

conduits to assure proper EMC performance. (See 

next illustration.) 

Other ways of making the installation may give as good 

an EMC performance, provided the above engineering 
practice guidelines are followed. 

Please note, that when the installation is not made ac- 

cording to these guidelines as well as when 
unscreened cables and control wires are used, some 
emission requirements are not complied with, al- 

though the immunity requirements are fulfilled. 
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PLC etc. Panel 

0 0 0 
17100 fau:rourt 

Mainssupply 
LI 
L2 
L3 
PE 

Reinforced protective earth 

.11 

16mm2 
Equalizing cable 

Control cables 

Earthing rail 

Cable insula 
tion ctrl. ed 

Min. 200mm/ - between 
trot cables, 
motor cable and 
mains cable 

17514720.12 

EMC conduct EMC conduit 

LI &-IN1E.3 PR 11=Z11:dp=r1. " 
Reinforced protective earth 

91 92 93 
LI 1.2 1.3 

UNE 

96 97 98 
U V W 

MOTOR 

All cable entries in 
one side of panel 

Motor cable 

'Ito or, 3 phases and 
Protective earth 

It 

LI 91 

UNE L2 92 

L3 93 EMC conduit EMC conduit 

U 96 
V 97 MOTOR 

W 98 

LIPS eMn,o1r. phase and 

R.Infortad proinetiva earth 
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Earthing/Grounding of screened/armoured con- 
trol 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 cab- 

inet of the unit. 

The drawing below indicates how correct earthing/ 
grounding is carried out. 

PLC etc. 

PLC etc. 
VLT 

PLC etc. 

PE 

Min. 8 AWG 

Equalizing cable 

IMMR5.11 

Correct earthing/grounding 
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/grounding 
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 frequency converter 
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 equalizing cable, to be placed next 

to the control cable. Minimum cable cross-section: 8 

AWG. 

For 50/60 Hz earth loops 

If very long control cables are used, 50/60 Hz earth 

Ioopsmay occur that will disturb the whole system. This 
problem can be solved by connecting one end of the 
screen to via an earth 100nF capacitor (keeping leads 

short). 

Cables for serial communication 
Low-frequency noise currents between two frequency 
converter 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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Electrical installation, enclosures 

Compact IP 54/NEMA 12 

VLT 8006-8011, 380-480 V 

U V W PE 
96 97 98 99 

L1 L2 L3 
91 92 93 

01 02 03 

AUX RELAY 

U V W 
96 97 98 

LI L2 L3 
SWITCH 1-4 91 92 93 

17U/469.10 

Compact IP 20/NEMA 1 

VLT 8006-8011, 380-480 V 

VLT 8002-8011, 525-600 V 

01 02 03 

AUX RELAY 

SWITCH 1-4 

RFI-SWITCH 

L3 
93 

L2 
92 
LI 

St 

01 02 03 

AUX RELAY 

-DC +DC 
88 89 

Compact IP 20/NEMA 1 

VLT 8006-8032, 200-240 V 

VLT 8016-8072, 380-480 V 

VLT 8016-8072, 525-600 V 
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SWITCH 1-4 

91 92 93 
LI L2 L3 

LINE 

68 89 
-0C +DC 

LOAD SHARING 

96 97 98 
U V W 

MOTOR 

01 02 03 

AUX RELAY 

Compact IP 54/NEMA 12 

VLT 8006-8032, 200-240 V 

VLT 8016=8072, 380-480 V 

SWITCH 1-4 

1752A893.10 

ALM 
RELAY 

36: 26 VG .0 

11 91 

L2 92 

L3 93 

FM- SWITCH 2 

U 96 

97 

98 

Compact IP 20/NEMA 1 

VLT 8042-8062, 200-240 V 

HOC 89 

-0C 88 

SWITCH I - 

AUX g; 
RELAY 

OS 

356; 24Vd.c. 

LI 91 

L2 92 
L3 93 

-DC 88 
+DC 89 

RE SWITCH I 

V 96 

V 97 

98 

gn-SWITCH 2 

Compact IP 00/Chassis 
VLT 8042-8062, 200-240 V 

SIOTCH 1 -A 

REI-SWITCH 2 

Compact IP 54/NEMA 12 

VLT 8042-8062, 200-240 V 
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SWITCH 1-4 

175ZA5915.10 

RFI- SWITCH 

UNE 
L3 
93 
L2 
92 
Ll 
91 

01 02 03 

AUX RELAY 

U V W 

96 97 98 

MOTOR 

Compact IP 20/NEMA 1 

VLT 8102-8122, 380-480 V 

SWITCH 1-4 

-DC +DC 
88 89 

LOAD SHARING 

1752A097.10 

100 101 102 103 
LI L2 LI 1.2 

RFI-SWITCH 

LOAD SHARING 

-DC +DC 
88 89 

UNE 
L3 
93 
L2 
92 
LI 
91 

Compact IP 54/NEMA 12 

VLT 8102-8122, 380-480 V 

-24V+ 

SWITCH 1-4 

RFI -SWITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI U LI L2 

UNE 

R S T 
91 92 93 
L1 11 1.3 

LOAD SHARING 

-DC +DC 
88 89 

752A355.11 

IP 54/NEMA 12, IP 21/NEMA 1 

VLT 8152-8202, 380-480 V 

VLT 8052-8202, 525-690 V 

35 36 

-24V+ 

SWITCH 1-4 

I 

MAINS GROUND 

MOTOR 
U V W 
95 97 95 
71 T2 T3 

RFI- SWITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
LI L2 LI U 1_÷_t I 

UNE 

R S T 
91 92 93 
LI L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

17sZAaaa.1O 

MAINS GROUND 

MOTOR 
U V W 
96 97 98 
T1 72 T3 

IP 00/Chassis 
VLT 8152-8202, 380-480 V 

VLT 8052-8202, 525-690 V 

Note: The RFI switch has no function in the 525-690 V 

drives. 
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35 36 

-24V+ 

SWITCH -4 

RFI-SWITCH 

01 02 03 

AUX RELAY 

LINE 

R S T 
91 92 93 
LI 1.2 1.3 

AUX FAN 

100 101 102 103 
L1 L2 Ll L2 

LOAD SHARING 

- DC +DC 
88 89 

MOTOR 
U V W 
96 97 98 
T1 12 T3 

IP 54/NEMA 12, IP 21/NEMA 1 with disconnect and 
main fuse 
VLT 8252-8352, 380-480 V 

VLT 8252-8402, 525-690 V 

35 36 

-24V+ 

SWITCH -4 

RFI-SWITCH 

01 02 03 

AUX RELAY 

UNE 

R S T 
91 92 93 
L1 1_2 L3 

LOAD SHARING 

-DC +DC 
88 89 

AUX FAN 

100 101 102 103 
L1 L2 L1 L2 

4 I 

MOTOR 
U V W 
96 97 98 
T1 12 13 

175ZA587.11 

IP 00/Chassis with disconnect and main fuse 
VLT 8252-8352, 380-480 V 

VLT 8252-8402, 525-690 V 

Note: The RFI switch has no function in the 525-690 V 

drives. 

Electrical installation, power cables 

751113/7.11 

1 
(1(gt° 

LI 
91 

12 
02 93 O 

®® All RELAY 

_r 
96 

V 

97 98 89 

IP 20/NEMA 1 

VLT 8006-8032, 200-240 V 

VLT 8016-8122, 380-480 V 

VLT 8016-8072, 525-600 V 
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W 

01 02 03 

AUX RELAY 

Compact IP 20/NEMA 1, and IP 54/NEMA 12 

VLT 8006-8011, 380-480 V 

VLT 8002-8011, 525-600 V 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
91 92 93 88 89 96 97 98 
LI L2 L3 DC- DC+ U V W 

UNE LOAD SHARING MOTOR 

94e 95e 

AUX RELAY 

IP 54/NEMA 12 

VLT 8006-8032, 200-240 V 

VLT 8016-8072, 380-480 V 
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Electrical installation, power cables 

@Li 
91 

*922 

wtt 
DELO' 

NOf LISED 

001 
00: 
003 
004 
0m 
Oro 
0106 
0,06 
0104 

96 

97 

0 
LI 

0 
12 

E. '7 0 0 
0 0 -Dc +Dc 

t2F 88 89 :I 

98 

IP 00/Chassis and IP 20/NEMA 1 

VLT 8042-8062, 200-240 V 

L911 

® 9L22 

® 9°3 

ALOE 

ma 

NOT USED 

0 oi 
002 
0 co 
0 04 

Oro 
006 
010 
0106 
0104 

C) 
0000 -oc +DC 
LI L2 LI 021; 88 89 71 

Aux AN 

n_7 

97 

98 

IP 54/NEMA 12 

VLT 8042-8062, 200-240 V 

UNE WAD SMARM 1101012 

L1 L2 L3 DC- DC+ U V W 

91 92 93 88 89 96 97 98 

000 
000 

O 0 
0 

ei _L 

Compact IP 54 /NEMA 12 

VLT 8102-8122, 380-480 V 

0 

0 

0 0 

0 

ri3I41111 
40 NSW 
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Electrical installation, power cables 

SWITCH 1-4 

35 36 

Rig-SWITCH 

01 02 03 , 
AUG RELAY 

106 104 105 

L_J 
TEMP. SWITCH 

UNE 

R S T 

91 92 93 

LI L2 L3 

LOAD SHARING 

- DC +DC 

88 89 limumuo 

AUX FAN 

100 101 102 103 
LI U LI L.2 

MOTOR 

U V W 

96 97 98 

T1 T2 T3 

Compact IP 00 with disconnect and fuse 
VLT 8452-8652 380-480 V and VLT 8502-8652, 

525-690 V 

SWITCH 1-4 

-24V+ fin-SWITCH 

AUG RELAY 

Aux FAN 

100 101 102 103 
LI U 11 U 

I I 

106 104 1OS 

TEMP. SWITCH 

UNE 

R S T 

91 92 93 

LI U 13 

LOAD SNARING 

- DC +DC 

88 89 175FAZ55.10 

MOTOR 

U V w 
96 97 98 

II T2 13 

Compact IP 00 without disconnect and fuse 
VLT 8452-8652 380-480 V and VLT 8502-8652, 

525-690 V 

Note: The RFI switch has no function in the 525-690 
V drives. 

I76FA259.10 Earth Terminals 

Position of earth terminals, IP 00 
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SWITCH 1-4 

35 36 

-24V+ 
RFI- SWITCH 

AUX FAN 

100 101 102 103 
LI L2 LI L2 

AUX RELAY 

106 104 105 

L__J 
TEMP. SWITCH 

LINE 

R S T 

91 92 93 

LI L2 L3 

LOAD SHARING 

-DC +DC 

88 89 

176FA258.10 

1 

MOTOR 

U V W 

96 97 98 

T1 T2 T3 

Compact IP 21 / IP 54 without disconnect and 
fuse 

VLT 8452-8652 380-480 V and VLT 8502-8652, 
525-690 V 

Note: The RFI switch has no function in the 525-690 
V drives. 

176FA260.10 

Position of earth terminals, IP 21 / IP 54 
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VLT® 8000 AQUA 

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 transfer im- 

pedance (ZT). The screen of a cable is normally de- 

signed to reduce the transfer of electric noise; 

however, a screen with a lower transfer impedance 
(Zr) value is more effective than a screen with a higher 

transfer impedance (ZT). 

Transfer impedance, Z1 

mOhm/m 
105 

104 

103 

102 

10 

10-1 

10-2 

10-3 
0,01 0 1 

a 

175ZA166.13 

100 MHz 

Transfer impedance (Zr) is rarely stated by cable man- 

ufacturers, but it is often possible to estimate transfer 
impedance (Zr) by assessing the physical design of 

the cable. 

Transfer impedance (Zr) can be assessed on the basis 

of the following factors: 

The conductibility of the screen material. 

The contact resistance between the individ- 
ual screen conductors. 

The screen coverage, i.e. the physical area 

of the cable covered by the screen - often 

stated as a percentage value. 

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. 
This is the typical Danfoss reference cable. 

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. 
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VLT® 8000 AQUA 

la Tightening torque and screw sizes These figures apply to the following terminals: 

The table shows the torque required when fitting ter- 
minals to the frequency converter. For VLT 
8006-8032, 200-240 V; VLT 8006-8122, 380-480 and 
VLT 8002-8072, 525-600 V the cables must be fas- 

tened with screws. For VLT 8042-8062, 200-240 V; 

VLT 8152-8652, 380-480 V and VLT 8052-8652, 
525-690 V, the cables must be fastened with bolts. 

VLT type Tightening-up Screw/bolt Tool 
3 x 200-240 V torque size 
VLT 8006-8011 16 in-lbs/1.8 Nm (IP 20) M4 
VLT 8006-8016 16 in-lbs/1.8 Nm (IP 54) M4 
VLT 8016-8027 26.6 in-lbs/3.0 Nm (IP 20) M53) 4 mm 
VLT 8022-8027 26.6 in-lbs/3.0 Nm (IP 54)2) M53) 4 mm 
VLT 8032 53 in-lbs/6.0 Nm M63) 5 mm 

VLT 8042-8062 100 in-lbs/11.3 Nm M8 (bolt) 

91,92,93 
Mains terminals (Nos.) L1, L2, L3 

96,97,98 
Motor terminals (Nos.) U, W 

Earth terminal (Nos.) 94,95,99 

VLT type Tightening-up Screw/bolt Tool 
3 x 380-480 V torque size 
VLT 8006-8011 5.3 in-lbs/0.5-0.6 Nm M3 
VLT 8016-8027 16 in-lbs/1.8 Nm (IP 20) M4 
VLT 8016-8032 16 in-lbs/1.8 Nm (IP 54) M4 
VLT 8032-8052 26.6 in-lbs/3.0 Nm (IP 20) M53) 4 mm 
VLT 8042-8052 26.6 in-lbs/3.0 Nm (IP 54)2) M53) 4 mm 
VLT 8062-8072 53 in-lbs/6.0 Nm M63) 5 mm 

VLT 8102-8122 133 in-lbs/15 Nm (IP 20) M83) 6 mm 

213 in-lbs/24 Nm (IP 54)1) 8 mm 

VLT 8152-8352 168 in-lbs/19 Nm4) M10 (bolt)5l 16 mm 

VLT 8452-8652 168 in-lbs/19 Nm M10 (compression lug)5) 16 mm 
84 in-lbs/9.5 Nm M8 (box lug)5) 13 mm 

VLT type Tightening-up Screw/bolt Tool 
3 x 525-600 V torque size 
VLT 8002-8011 5.3 in-lbs/0.5-0.6 Nm M3 
VLT 8016-8027 16 in-lbs/1.8 Nm M4 
VLT 8032-8042 26.6 in-lbs/3.0 Nm2) M53) 4 mm 

VLT 8052-8072 53 in-lbs/6.0 Nm M63) 5 mm 

VLT type 
3 x 525-690 V 

VLT 8052-8402 168 in-lbs/19 Nm4) M10 (bolt)5t 16 mm 

VLT 8502-8652 168 in-lbs/19 Nm M10 (compression lug)5) 16 mm 
525-690 V 

84 in-lbs/9.5 Nm M8 (box lug)5) 13 mm 

1. Loadsharing terminals 14 Nm/M6, 5 mm in Allen key 
2. IP 54 units with RFI filter mains terminals 6 Nm 
3. Allen screws (hexagon) 
4. Loadsharing terminals 84 in-lbs/9.5 Nm/M8 (bolt) 
5. Wrench 
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VLT® 8000 AQUA 

Mains connection 
Mains must be connected to terminals 91, 92, 93. 

Nos. 91, 92, 93 

.L1 ,t2, L3 

Mains voltage 3 x 200-240 V 

Mains voltage 3 x 380-480 V 

Mains voltage 3 x 525-600 V 

Mains voltage 3 x 525-690 V 

NB! 
Check that the mains voltage corresponds 
to the mains voltage of the frequency con- 

verter, which can be seen from the name- 

plate. 

See Technical data for correct sizing of cable cross- 
sections. 

Ii 
NB! 
It is the responsability of the user or in- 

staller to ensure that proper earthing, 

branch circuit, and motor overload protec- 

tion is in accordance with national and 

local electrical and safety regulations and 

codes. 

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

Earth to terminal 94/95/99. 

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

No. 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 mo- 

tors can be used with a VLT 8000 AQUA unit. 

Small-size motors are normally star-connected. 
(220/380 V, AN). Large-size motors are delta-connec- 
ted (380/660 V, AN). The correct connection and volt- 

age can be read from the motor nameplate. 

Ii 
NB! 
In older motors without phase coil insula- 
tion, a LC filter should be fitted to the 

frequency converter output. 

o o 0 

1 1 1 
96 97 98 

Y 

W 
O 0 

96 97 98 

A 

Direction of IEC motor rotation 

o-e-o 
U V W 

1 1 1 
96 97 98 

U V W 

96 97 98 

The factory setting is for clockwise rotationwith the 
VLT frequency transformer output connected as fol- 

lows. 

Terminal 96 connected to U-phase 
Terminal 97 connected to V-phase 
Terminal 98 connected to W-phase 

The direction of rotation can be changed by switching 
two phases in the motor cable. 

Parallel coupling of motors 

VLT 8000 AQUA is able to control several motors con- 
nected 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 Ivur,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. 

MG.80.A9.02 - VLT is a registered Danfoss trademark 79 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 149 of 614



VLT® 8000 AQUA 

In systems with motors connected in parallel, the elec- 

tronic 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 earth motor (or indi- 

vidual thermal relays). 

NB! 
Parameter 107 Automatic Motor Adapta- 
tion, AMA and Automatic Energy Optimi- 

zation, AEO in parameter 101 Torque 

characteristics cannot be used motors are 

connected in parallel. 

Motor cables 

See Technical data for correct sizing of motor cable 
cross-section and length. 

Always comply with national and local regulations on 

cable cross-sections. 

NB! 

If 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, un- 

less 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 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 con- 

tinued at the lowest possible HF impedance. 

Motor thermal protection 
The electronic thermal relay in UL-approved frequency 
converter 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 name- 
plate). 

Earth connection 
Since the leakage currents to earth may be higher than 

3.5 mA, the frequency converter must always be earth- 
ed in accordance with applicable national and local 

regulations. In order to ensure good mechanical con- 
nection of the earth cable, its cable cross-section must 

be at least 8 AWG/10mm 2. For added security, an 

RCD (Residual Current Device) may be installed. This 
ensures that the frequency converter will cut out if the 

leakage currents get too high. See RCD Instructions 
Ml.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 8016-8652 380-480 V and VLT 8052-8652 
525-690 V only) 

24 V external DC supply can be used as low-voltage 
supply to the control card and any option cards instal- 
led. This enables full operation of the LCP (incl. pa- 

rameter 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. 

NB! 
Use 24 V DC supply of type PELV to en- 

sure correct galvanic isolation (type 

PELV) on the control terminals of the fre- 

quency converter. 
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VLT® 8000 AQUA 

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. Nos. 88, 89 

Contact Danfoss if you require further information. 

High-voltage relay 
The cable for the high-voltage relay must be connec- 

ted to terminals 01, 02, 03. The high-voltage relay is 

programmed in parameter 323, Relay 1, output. 

'No. 1 

Relay output 1 

1+3 break, 1+2 make. 

Max. 240 VAC, 2 Amp. 
Min. 24 V DC, 10 mA or 

24 V AC, 100 mA. 

Max. cross- section: 4 mm2 /10 AWG. 
Torque: 0.5 Nm/5 in-lbs 

Screw size: M3 

Control card 

All terminals for the control cables are located under 
the protective cover of the frequency converter. 
The protective cover (see drawing below) can be re- 

moved by means of a pointed object (except IP54/ 

NEMA 12 units) - a screwdriver or similar. 
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VLT® 8000 AQUA 

E Electrical installation, control cables 

Torque: 
Screw size: 

0.5 Nm (5 in-lbs) 
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 cab- 

inet of the unit (see Earthing/Grounding 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 capacitor (keeping 

leads short). 

Electrical installation, 

Torque: 0.5 Nm/5 in-lbs 

Screw size: M3 

See Earthing/Grounding of screened (armoured control 

cables for correct termination of control cables. 

0 0 0 0 ® 0 0 01 0 0 e® 
16 17 08 18 19 20 000 27 

8 
29 32 33 EIBEI 61 68 69 OBID 

0 IN D IN D IN 0 IN CON D IN D IN 0 IN 0 IN COY P N 

0 IN 
RS485 RS485 RS485 

/ 1 ai orb- weeeeee 
04 05 12 13 39 42 45 50 53 54 55 60 IDOE101:10 

COY A OUT A OUT +10V A IN A IN COY A IN 

RELAY 24V A OUT OUT A IN 

OUT 

175NA379.10 

No. 

04, 05. 

12, 13' 

Function 
Relay output 2 can be used for indi- 

cating status and warnings. 

Voltage supply to digital inputs. For the 
24 V DC to be used for digital inputs, 

16-33 

20 

39 

42, 45 

53, 54 

55 

60 

61 

68, 69 

switch 4 on the control card must be 

closed, position "on". 

Digital inputs. See parameters 
300-307 Digital inputs. 

Common for digital inputs. 

Common for analog/digital outputs. 

See Examples of connection. 

Analog/digital outputs for indicating 
frequency, reference, current and tor- 

que. See parameters 319-322 Ana- 

loge/digital outputs. 

Supply voltage to potentiometer and 

thermistor 10 V DC. 

Analog voltage input, 0 - 10 V DC. 

Common for analog inputs. 

Analog current input 0/4-20 mA. See 

parameters 314-316 Terminal 60. 

Termination of serial communication. 
See Earthing/Grounding of screened 
(armoured control cables. 

This terminal is not normally to be 

used. 

RS 485 interface, serial communica- 
tion. When multiple frequency convert- 
ers are connected to a communication 
bus, switches 2 and 3 on control card 
in the first and last units must be 

closed (position ON). For the remain- 
ing frequency converters, switches 2 

and 3 must be open (OFF). The factory 
setting is closed (position ON). 
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VLT® 8000 AQUA 

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. 

64M 
Switch 1 has no function. 
Switches 2 and 3 are used for terminating an RS 485 

interface, serial communication. In the first and the last 

frequency converter, switches 2 and 3 must be ON. In 

the other frequency converter, switches 2 and 3 must 

be OFF. 

Switch 4 is used if an external 24 V DC supply is re- 

quired for the control terminals. Switch 4 separates the 

common potential for the internal 24 V DC supply from 

the common potential of the external 24 V DC supply. 

NB! 
Please note that when Switch 4 is in po- 

sition "OFF", the external 24 V DC supply 

is galvanically isolated from the frequency 
converter. 
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VLT® 8000 AQUA 

I 

24Vd.c. 
max. 200mA 

+ - 

L 

OV 

10Vd.c. 
max.17mA 

SW4 
AC 

5V 

E E 
c:) I I N N 

`k,EZZ`a- 4.:ESEZil 4. 2> 0> 2 
0 

2 V 
0 +1 +1 0 0 0 0 0 0 

trF 

1 

E 
0 

0 
L I1 2113116117118119120127129I32133I39142145150153154155160161168169104105 

24Vd.c. 
SW4 on 

Ext. 24Vd.c. 
SW4 off 

+ - 
24Vd.c. 

011021031 

BUS 
(Tx+, Rx+) 
(Tx-, Rx -) 

Bus connection 
The serial bus connection in accordance with the RS 

485 (2-conductor) norm is connected to terminals 
68/69 of the frequency converter (signals P and N). 

Signal P is the positive potential (TX+,RX+), while sig- 

nal N is the negative potential (TX-,RX-). 

If more than one frequency converter is to be connec- 
ted to a given master, use parallel connections. 

176M146.10 

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. 

Bus termination 
The bus must be terminated by a resistor network at 

both ends. For this purpose, set switches 2 and 3 on 

the control card for "ON". 

VLT8000 VLT8000 VLT8000 
AQUA AQUA AQUA 
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VLT® 8000 AQUA 

Connection example VLT 8000 AQUA 

The diagram below gives an example of a typical VLT 

8000 AQUA installation. 
The mains supply is connected to terminals 91 (L1), 

92 (L2) and 93 (L3), while the motor is connected to 

96 (U), 97 (V) and 98 (W). These numbers can also be 

seen from the terminals of the frequency converter. 
An external DC supply can be connected to terminals 

88 and 89. 

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 Ana- 

logue inputs in parameter group 300. 

3 Phoee [ 

External 
DC bus 
Input 

+10 Vdc 

There are 8 digital inputs, which are controlled with 24 

V DC. Terminals 16-19, 27, 29, 32, 33. These inputs 
can be programmed in accordance with the table in 

Inputs and outputs 300-328. 
There are two analogue/digital outputs (terminals 42 
and 45), which can be programmed to show the 
present status or a process value, such as 0 -fMAx. Re- 

lay 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. 

VA"11r." MI= ! 14 
Pt ei 

88 (-) 

89 (+) 

Switch Mode 
Rower 5 

10 Vdc 
17 mA 

24 Vdc 
200 mA 

0-10 Vdc 
Ref. Input L 
0-10 Vdc 

Ref. Input' 

A R.4f-20 

50 (+10 V OUT) 

53 (A IN) 

54 (A IN) 

55 (COM A IN) 

60 (A IN) 
(Aux 01 
reloy1) 

(nno(2)03 

Reset. 

Lockout* 

Run/Stop 

Reverse. 

13 (+24V OUT) 

16 (0 IN) IfZ:4 
17 (0 IN) 

(t...12)04 

(COM A OUT) 39 

(A OUT) 42 

(A OUT) 45 

IFault Indication 
240 Von, 2 A 

IRun Indkaflon 
50 Vac, 1 A 

Output current Indication' 
4-20 rnA 

Output aped Indlcollon 
4-20 ,nA 

20 (cow o of 

Interlock. 

Preset speed. 

Setup select. 

Setup selecl 

29 (0 IN) 

111 

MUM Interface 

IMP:1121, 

ot5 -485) 69 

(COM RS-485) 61 

I 7 5.1110.1 

* These terminals can be programmed for other func- 

tions. 
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VLT® 8000 AQUA 

Connection examples 

Single-pole start/stop 

SS 

Start/stop using terminal 18. 

Parameter 302 = Start [1] 

Quick-stop using terminal 27. 

Parameter 304 = Coasting stop, inverse [0] 

Digital speed up/down 

24V 

Par. 300 Ran aannladv. 

Par. 302 Stan 

Par. 304 

Damper 
nusdar 

traysit.14 

Start command 
oath. 

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 peripheral equip 

Parameter 323 = Start command active [13]. 

2-zone regulation 

PAR. 302 
Start 
PAR. 304 
Par. 305 

Par. 306 

Par. 307 

using terminals 32 and 

50 

53 

54 

55 

60 

Por. 300 F44Obock 

Por. 311 F44dbock 

Corm onolog Input 
0-10y 

n 
0-10y Speed up and down 

33. 

Parameter 306 = Speed up [7] 

Parameter 307 = Speed down [7] 

Parameter 305 = Freeze reference [2] 

Potentiometer reference 

1 kohm 

+ I OV out 

53 Par. 308 

55 Com. analog Input 

-Parameter 308 = Reference [1] 

Parameter 309 = Terminal 53, min. scaling 

Parameter 310 = Terminal 53, max. scaling 

Run permissive 

1711.111..12 

Parameter 308 = Feedback [2]. 

Parameter 311 = Feedback [2]. 

Transmitter connection 

Suppllod 
by VLT 

Two -airs 
tranm111r 

+24V 
Com. analog output 

Corn. analog Input 
PAR. 314, 4-20mA 

Transmittor 
with external 
supply 54 

55 Corn. 
Supply 

60 PAR. 

17111.0114.14 

analog Input 

314, 0/4-20mA 

Parameter 314 = Reference [1] 

Parameter 315 = Terminal 60, min. scaling 

Parameter 316 = Terminal 60, max. scaling 
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VLT® 8000 AQUA 

3-wire start/stop 

- Stop inverse by means of terminal 32. 

Parameter 306 = Stop inverse[14] 
- Latched start using terminal 18. 

Parameter 302 = Latched start [2] 

- Jog by means of terminal 29. 

Parameter 305 = Jog [12] 
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VLT® 8000 AQUA 

Control unit LCP 

The front of the frequency converter features a control 
panel - LCP (Local Control Panel). This is a complete 
interface for operation and programming of the VLT 
8000 AQUA. 
The control panel is detachable and can - as an alter- 
native - be installed up to 3m/10 ft 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 alpha-nu- 
meric display, which, in normal operation, is able to 

show 4 operating data values and 3 operating condi- 
tion 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 program- 
med to be Locked [1] via parameter 016 Lock for data 
change or via a digital input, parameters 300-307 Lock 

for data change. 

DISPLAY 
MODE 

QUICK 
MENU 

EXTEND 
MENU 

°ALARM °WARNING ON 

HAND 

START 
OFF 

STOP 
AUTO 
START 

Control keysfor 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 select- 
ing the display indication during normal operation. 

DISPLAY] 
MODE 

[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 Ex- 

tend menu mode. 

QUICK 

MENU 

EXTEND 
MENU 

CHANGE 

DATA 

CANCEL 

OK 

[QUICK MENU] gives access to the pa- 

rameters 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 be- 

tween the Extend menu and the Quick 
menu modes. 

[CHANGE DATA] is used for changing 
a setting selected either in the Extend 
menu or the Quick menu mode. 

[CANCEL] is used if a change of the 
selec-ted parameter is not to be carried 
out. 

[OK] is used for confirming a change of 
the parameter selected. 
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[+/-] is used for selecting parameters 
and for changing a chosen parameter. 

These keys are also used to change 
the local reference. 

In addition, the keys are used in Display 

mode to switch between operation var- 

iable readouts. 

[<>] is used when selecting a parame- 

ter group and for moving the cursor 
when changing numerical values. 

m 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. 

IMA02231 

OALARM °WARNING OON 
Red Yellow Gnm 

If certain threshold values are exceeded, the alarm 

and/ or warning lamp is activated, and a status or alarm 

text is displayed. 

NB! 
The voltage indicator lamp is activated 

when the frequency converter receives 

voltage. 

® Local control 
Underneath the indicator lamps are keys for local con- 

trol. 

HAND 
START 

[HAND START] is used if the frequency 

converter is to be controlled via the con- 

trol 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 

OFF 

STOP 

AUTO 
START 

Ii 
RESET 

Jog 

Run permissive 

Lock for data change 

Stop command from serial communi- 
cation 

NB! 
If parameter 201 Output frequency low lim- 

it fmiN is set to an output frequency greater 
than 0 Hz, the motor will start and ramp up 

to this frequency when [HAND START] is 

activated. 

[OFF/STOP] is used for stopping the con- 

nected motor. Can be selected as Enable 

[1] or Disable [0] via parameter 013. If the 

stop function is activated, line 2 will flash. 

[AUTO START] is used if the frequency 
converter is to be controlled via the con- 

trol terminals and/or serial communica- 
tion. When a start signal is active on the 
control terminals and/or the bus, the fre- 

quency converter 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] is used for resetting the fre- 

quency 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 warn- 
ings 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 ex- 
planatory 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 bot- 
tom line gives the status of the frequency converter. 
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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 [ +1 -] keys. 

1st line 

2nd line 

3rd line 

4th line 

VAR 1.1 VAR 1.2 VAR 1.3 

OAR 2 

STATUS 

IrN 
SET UP 

1 

(7; 

z 
> 

co 

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. 

Status line (4th line): 

80.0% 5.88A 2.15kW 

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 [ +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 8000 AQUA offers different display modes de- 

pending on the mode selected for the frequency con- 

verter. 

Below is a display mode, in which the frequency con- 
verter is in Auto mode with remote reference at an 

output frequency of 40 Hz. 

In this display mode, reference and control are deter- 
mined via the control terminals. 

The text in line 1 gives the operating variable shown in 

line 2. 

FREQUENCY 

40. (3[1:: 
SE TU P 

1 

AUTO REMOTE RUNNING 

0 

Line 2 gives the current output frequency and the ac- 

tive Setup. 

Line 4 says that the frequency converter is in Auto 
mode with remote reference, and that the motor is run- 

ning. 

Display mode II: 

This display mode makes it possible to have three op- 
erating data values displayed at the same time in line 

1. The operating data values are determined in pa- 

rameters 007-010 Display readout. 

0 

100% 7.8A 5.9kW 

513.0Hz 

AUTO REMOTE RUNNING 

Display mode Ill: 

This display mode is active as long as the [DISPLAY 
MODE] key is kept depressed. In the first line, operat- 
ing data names and units of operating data are dis- 
played. 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.,KU 

C\ 
SETUP 

1 

[AUTO REMOTE RUNNING 
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m Display mode IV: 

This display mode is only active in connection with lo- 

cal 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 +/- 40Hz 

40 . H z 
0 IIIIIM11111±-68 
HAND LOCAL RUNNING 

0 
(D 
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Navigation between display modes 

DISPLAY 
MODE 

Press briefly 

FREQUENCY 

40.0Hz 
AUTO REMOTE RUNNING 

USE +/- 40Hz 

40.0Hz SETUP 

1 

MIMEO 
HAND LOCAL RUNNING 

Display mode IV 

175ZA697.10 

Display mode I 

DISPLAY 
MODE 

With remote 
reference 

DISPLAY 
MODE 

With local reference 

DISPLAY 
MODE 

80% 7,8A 5,9 KW 

40.0 Hz 

AUTO REMOTE RUNNING 

Display mode II 
Keep the [DISPLAY 

MODE] key down 

DISPLAY 
MODE 

REF% CURR.A POW.,KW 

40.0 Hz-7P 

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 pro- 

cedure for changing data is the same. Pressing the 

[CHANGE DATA] key allows change of the selected 

parameter, and the underlining in line 4 will flash on 

the display. 

The procedure for changing data depends on whether 
the selected parameter represents a numerical data 

value or a functional value. 
If the chosen parameter represents a numeric data 

value, the first digit can be changed by means of the 

[+/-] keys. If the second digit is to be changed, first 
move the cursor by using the [<>] keys, then change 
the data value using the [+/-] keys. 

FREQUENCY 

24.2 Hz 
205 MPX REFERENCE 

0000210,000 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 se- 

lected text value can be changed by means of the [-lid 
keys. 

MOTOR CURRENT 

3.90 A 
T 

SETUP 

1 

210 REFERENCE TYPE 

SUM 

0 

The functional value flashes until signing off by press- 

ing the [OK] button. The functional value has now been 

selected. Use [CANCEL] to cancel the change. 

Infinitely variable change of numeric data value 

If the chosen parameter represents a numeric data 
value, a digit is first selected by means of the [<>] keys. 

0 

FREQUENCY 

50.0 Hz 
209 JOG FREQUENCY 

eci 0 Hz 

Then the chosen digit is changed infinitely by means 
of the [+/-] keys: 

FREQUENCY 

209 JOG FREQUENCY 

10 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 (pa- 

rameter 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. Re- 

lease 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 param- 

eter 620 Operating mode. 
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Quick Menu 

The QUICK MENU key gives access to 12 of the most 
important setup parameters of the drive. After pro- 

gramming, the drive will, in many cases, be ready for 
operation. The 12 Quick Menu parameters are 

Quick Menu Parameter 

shown in the table below. A complete description of the 

function is given in the parameter sections of this man- 

ual. 

Description 
Item Number Name 
1 001 Language Selects language used for all displays. 

2 102 Motor Power Sets output characteristics of drive based on kW size of 

motor. 

3 103 Motor Voltage Sets output characteristics of drive based on voltage of- 

motor. 

4 104 Motor Frequency 

5 105 Motor Current 

Sets output characteristics of drive based on nominal fre- 
quency of motor. This is typically equal to line frequency. 
Sets output characteristics of drive based on nominal cur- 

rent in amps of motor. 

6 106 Motor Nominal Speed Sets output characteristics of drive based on nominal full 
load speed of motor. 

7 201 Minimum Frequency Sets minimum controlled frequency at which motor will 
run. 

202 Maximum Frequency Sets maximum controlled frequency at which motor will 

run. 

9 206 Ramp Up Time Sets time to accelerate motor from 0 Hz to nominal motor 

frequency set in Quick Menu Item 4. 

10 207 Ramp Down Time Sets time to decelerate motor from nominal motor fre- 

quency set in Quick Menu Item 4 to 0 Hz. 

11 323 Relayl Function Sets function of high voltage Form C relay. 

12 326 Relay 2 Function Sets function of low voltage Form A relay. 
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Parameter Data 

Enter or change parameter dataor settings in accord- 

ance 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 param- 

eter setting. To move to a different digit within 

parameter, use < and > arrows. Flashing cur- 

sor 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. 

0 
vi 

N 4 
N 
In 

Ii 
NB! 
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 pa- 
rameters 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: 

* English (ENGLISH) [0] 

German (DEUTSCH) [1] 

French (FRANCAIS) [2] 

Danish (DANSK) [3] 

Spanish (ESPAIS]0L) [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. 

Description of 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 pa- 

rameter 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 anoth- 
er 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] 

Function: 
The choice in this parameter defines the Setup number 
you want to control the functions of the frequency con- 
verter. All parameters can be programmed in four 
individual parameter Setups, Setup 1 - Setup 4. 

In addition, a pre-programmed Setup called the Fac- 
tory Setup exists. This only allows specific parameters 

to be changed. 

I 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 Set- 
up. 

Setups 1-4 [1]-[4] are four individual Setups that can 
be selected as required. 

MultiSetup [5] is used if remote switching between dif- 
ferent Setups is required. Terminals 16/17/29/32/33 
and the serial communication port can be used for 
switching between Setups. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 

96 MG.80.A9.02 - VLT is a registered Danfoss trademark 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 166 of 614



VLT® 8000 AQUA 

Connection examples 
Setup change 

5 

12 

13 

39 

18 

27 
29 

32 

33 

1-24 V 

PAR. 302 
Start 
PAR. 304 

PAR. 306 

PAR. 307 

004 LCP copy_ 

(LCP COPY) 

Value: 

* No copying (NO COPY) 

Upload all parameters 
(UPLOAD ALL PARAMET.) 

Download all parameters 
(DOWNLOAD ALL PARAM.) 

Download power-independent par. 

(DOWNLOAD SIZE INDEP.) 

[0] 

[1] 

[2] 

[3] 

Selection of Setup using terminals 32 and 33. 

Parameter 306 = Selection of Setup, Isb [4] 

Parameter 307 = Selection of Setup, msb [4] 

Parameter 002 =Multi Setup [5]. 

:003 -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) 

Copy active Setup to Setup 3 

(COPY TO SETUP 3) 

Copy active Setup to Setup 4 (COPY TO SET- 

UP 4) 

Copy active Setup to all 

(COPY TO ALL) 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

Function: 
A copy is made from the active Setup selected in pa- 

rameter 002 Active Setup to the Setup or Setups se- 

lected in parameter 003 Copying of Setups. 

Ii 
NB! 
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. 

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 of choice: 
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 moun- 

ted. 

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. 

Ii 
NB! 
Uploading/Downloading can only be car- 

ried 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-de- 

fined 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 frequen- 
cy and the readout is a linear, square or cubed ratio. 

* = factory setting, () = display text, = value for use in communication via serial communication port 
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I s 

Value: 

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 read- 

out. The programmed value is reached when the out- 

put frequency in parameter 202 Output frequency high 

limit, fmAx is reached. The unit also decides whether 
the ratio between output frequency and readout is lin- 

ear, square or cubed. 

[Description of choice: 
Set the required value for max. output frequency. 

II. 
A p 

[0] GPM 1 [2 * No unit 1 

1] 

%' [1] gal /s' [2 

2] 

[2] gal/min 1 rpm 1 [2 

3] 

gal /h' [3] l/h 1 
1 [2 

4] 

pulse /s' [4] lb /s' [2 

5] 

V [5] lb/min 1 S 1 [2 

[6] lb/h 1 

6] 

l/min 1 [2 

7] 

l/h 1 [7] CFM 1 [2 

8] 

kg /s' [8] ft 3/S 1 [2 

9] 

ft 3/min 1 kg /min' [9] [3 
0] 

[10] ft 3/h 1 kg/h 1 [3 
1] 

ft 3/min 1 m3/s 1 [11] [3 
2] 

m 3/min 1 [12] ft/s 1 [3 
3] 

m 3/h 1 [13] in wg 2 

[14] ft wg 2 

[3 
4] 

m/s 1 [3 
5] 

mbar 2 [15] PSI 2 [3 

[16] lb/in 

6] 

2 bar 2 [3 

[17] HP 

7] 

3 Pa 2 [3 
8] 

kPa 2 [18] 

MWG 2 [19] 

kW 3 [20] 

Flow and speed units are marked with 1. Pressure 
units with 2, and power units with 3. See figure in next 
column. 

* = factory setting, () = display text, 0 = value for use in communication via serial communication port 
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Function: 

Cutter.' 
modoul 
Poe. 005 

Unbar 
Links 
(e.g. flow) 

Kuble 
units 
(..g. power) 

Output f fee uency 
high limn n 
Par. 202 

Select a unit to be shown in the display in connection 

with parameter 005 Max. value of user-defined read- 

out. 

If units such as flow or speed units are selected, the 

ratio between readout and output frequency will be a 

linear one. 

If pressure units are selected (bar, Pa, MWG, PSI, 

etc.), the ratio will be square. If power units (HP, kW) 

are selected, the ratio will be cubed. 
The value and the unit are shown in display mode 

whenever User-defined readout [10] has been selected 

in one of parameters 007-010 Display readout. 

LDescription of choice: 
Select the required unit for User-defined readout. 

I I 

B 0 

'Value: 

Resulting reference (%] (REFERENCE [%]) [1] 

Resulting reference [unit] (REFERENCE 
[UNIT]) [2] 

* Frequency [Hz] (FREQUENCY [HZ]) [3] 

% of maximum output frequency [%] 

(FREQUENCY [°/0]) [4] 

Motor current [A] (MOTOR CURRENT [A]) [5] 

Power [kW] (POWER [KW]) [6] 

Power [HP] (POWER [HP]) [7] 

Output energy [kWh] (ENERGI [UNIT]) [8] 

Hours run [Hours] (OURS RUN [h]) [9] 

User-defined readout [-] 
(CUSTOM READ.[UNITS]) 

Setpoint 1 [unit] (SETPOINT 1 [UNITS]) 

Setpoint 2 [unit] (SETPOINT 2 [UNITS]) 

Feedback 1 (FEEDBACK 1 [UNITS]) 

Feedback 2 (FEEDBACK 2 [UNITS]) 

Feedback [unit] (FEEDBACK [UNITS]) 

Motor voltage [V] (MOTOR VOLTAGE [V]) 

DC link voltage [V] (DC VOLTAGE [V]) 

Thermal load, motor [ %] 

(THERM.MOTOR LOAD [ %]) 

Thermal load, VLT [ %] 

(THERM.DRIVE LOAD [ %]) 

Digital input [Binary code] 

(DIGITAL INPUT [BIN]) 

Analog input 53 [V] (ANALOG INPUT 53 [V]) 

Analog input 54 [V] (ANALOG INPUT 54 [V]) 

Analog input 60 [mA] 

(ANALOG INPUT 60 [mA]) 

Relay status [binary code] (RELAY STA- 

TUS) 

Pulse reference [Hz] (PULSE REFERENCE 
[HZ]) 

External reference [ %] (EXT. REFERENCE 
[ %]) 

Heat sink temp. [°C] (HEATSINK TEMP [°C]) [27] 

Communication option card warning 
(COMM OPT WARN [HEX]) [28] 

LCP display text (FREE PROG.ARRAY) [29] 

Status word (STATUS WORD [HEX]) [30] 

Control word (CONTROL WORD [HEX]) [31] 

Alarm word (ALARM WORD [HEX]) [32] 

PID output [Hz] (PID OUTPUT [HZ]) [33] 

PID output [ %] (PID OUTPUT [ %]) [34] 

[18] 

[19] 

[20] 

[21] 

[22] 

[23] 

[24] 

[25] 

[26] 

Function: 
1 

This parameter allows a choice of the data value to be 

shown in the display, line 2, when the frequency con- 
verter is turned on. The data values will also be inclu- 
ded in the display mode scroll-list. Parameters 
008-010 Small display readout allow a choice of anoth- 
er 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 ( %J gives a percentage for the 

resulting reference in the range from Minimum refer- 

* = factory setting, 0 = display text, value for use in communication via serial communication port 
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ence, 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 selec- 
ted 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 mo- 

tor 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-rame- 
ter 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 His a user-defined value, cal- 

culated 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 pa- 

rameter 415 Process units. See also Feedback han- 

dling. 

Setpoint 2 [unit] is the programmed setpoint value in 

parameter 419 Setpoint 2. The unit is decided in pa- 

rameter 415 Process units. 

Feedback 1 [unit] gives the signal value of the result- 

ing feedback 1 (Term. 53). The unit is decided in 

parameter 415 Process units. See also Feedback han- 

dling. 

Feedback 2 [unit] gives the signal value of the result- 

ing feedback 2 (Term. 53). The unit is decided in 

parameter 415 P /LA-COO LAI litJ. 

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/ esti- 

mated thermal load on the motor. 100% is the cut-out 

limit. See also parameter 117 Motor thermal protec- 
tion. 

Thermal load, VLT [%] states the calculated/ estima- 
ted 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. 

Analog input 53 [V] states the voltage value on ter- 
minal 53. 

Analog input 54 [V] states the voltage value on ter- 
minal 54. 

Analog input 60 [mA] states the voltage value on ter- 
minal 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 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 [%] gives the sum of the external 
references as a percentage (the sum of analog/ pulse/ 
serial communication) in the range from Minimum ref- 

erence, Rehm's, to Maximum reference, RefmAx. 

Heat sink temp. [°C]states the present heat sink tem- 

perature 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 pa- 

rameter 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 se- 

lected line by using UP, DN & LEFT, RIGHT arrow 
keys on the LCP. The UP and DN arrow keys scroll 
through the available characters. The Left and Right 
arrow keys move the cursor through the line of text. 
To lock in the text, press the OK key when the line of 

text is completed. The CANCEL key will cancel the 
text. 
The available characters are: 
ABCDEFGHIJKLMNOPQRSTUVWXY 
ZiE0AAO Eit.1 6./-() 0123456789'space' 

* = factory setting, () = display text, p = value for use in communication via serial communication port 
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'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 frequen- 

cy [34]. 

008 Small display readout 1.1 

(SMALL READOUT 1) 

Value: 

See parameter 007 Large display readout 

* Reference [Unit] 

Function: 

[2] 

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 reg- 

ulator, 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 se- 

lected with Small display readout. 

I Description of choice: 
There is a choice of 33 different data values, see pa- 

rameter 007 Large display readout. 

009 Smalfdisplay readout 1.2 

Value: 

See parameter 007 Large display readout 

* Motorcurrent [A] [5] 

Function: 
See the functional description for parameter 008 Small 

display readout. Data option LCP display text [29] can- 

not be selected with Small display readout. 

Description of choice: 
There is a choice of 33 different data values, see pa- 

rameter 007 Large display readout. 

Value: 

Se parameter 007 Large display readout 

* Power [kW] [6] 

Function: 
See the functional description for parameter 008 Small 

data readout. 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 pa- 

rameter 007 Large display readout. 

011 Unit of 
, 

local reference 

Value: 

Hz (HZ) 

* % of output frequency range (%) (% OF 

FMAX) 

[0] 

[1] 

Function: 
This parameter decides the local reference unit. 

Description of choice: 
Choose the required unit for local reference. 

012 Fland start on LCP 

(HAND START BTTN) 

Value: 

Disable (DISABLE) 

* Enable (ENABLE) 

[0] 

[1] 

L 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. 

111 0 

: 

Value: 

* = factory setting, () = display text, 0 = value for use in communication via serial communication port 
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Disable (DISABLE) 

* Enable (ENABLE) 

[0] 

[1] 

Function: 
This parameter allows selection/deselection of the lo- 

cal stop key on the control panel. 

Description of choice: 
If Disable [0] is selected in this parameter, the [OFF/ 
STOP] key will be inactive. 

NB! 

If Disable is selected, the motor cannot be 

stopped by means of the [OFF/STOP] 

key. 

I 

; : 

Value: 

Disable (DISABLE) 

* Enable (ENABLE) 

[0] 

[1] 

Function: 
This parameter allows selection/deselection of the au- 

to start key on the control panel. 

Description of choice: 
If Disable [0] is selected in this parameter, the [AUTO 

START] key will be inactive. 

015 Reset on LCP 

(RESET BUTTON) 

Value: 

Disable (DISABLE) 

Enable (ENABLE) 

[0] 

[1] 

Function: 
This parameter allows selection/deselection of the re- 

set key on the control panel. 

I Description of choice: 
If Disable [0] is selected in this parameter, the [RESET] 

key will be inactive. 

NB! 

Only select Disable [0] if an external reset 

signal has been connected via the digital 
inputs. 

016 Lock for data change 

(DATA CHANGE LOCK) 

I Value: 

* Not locked (NOT LOCKED) 

Locked (LOCKED) 

Function: 
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. 

Description of choice: 
If Locked [1] is selected, data modifications in the pa- 

rameters cannot be made, although it will still be pos- 

sible 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 parame- 

ters 300-307 Digital inputs. 

- 

Value: 

* Auto restart (AUTO RESTART) 

OFF/Stop (OFF/STOP) 

Function: 
Setting of the desired operating mode when the mains 
voltage is reconnected. 

I Description of choice: 
Auto restart [0] is selected if the frequency converter is 

to start up in the same start/stop condition as immedi- 
ately before power to the frequency converter is cut off. 

OFF/Stop [1] is selected if the frequency converter is 

to remain stopped when the mains voltage is connec- 
ted, until a start command is active. To restart, activate 
the key [HAND START] or [AUTO START] by using 
the control panel. 

* = factory setting, () = display text, [) = value for use in communication via serial communication port 
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Ii 
NB! 
If [HAND START] or [AUTO START] can- 

not 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 Hand- 

start or Autostart has been programmed 

for activation via the digital inputs, the mo- 

tor will not be able to restart if OFF/Stop 

[1] is selected. 
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Load and motor 100-124 

This parameter group allows the configuration of reg- 

ulation parameters and the choice of torque charac- 
teristics to which the frequency converter is to be 

adapted. 
The motor nameplate data must be set and automatic 
motor adaptation can be carried out. In addition, DC 

brake parameters can be set and the motor thermal 
protection can be activated. 

Configuration 
The selection of configuration and torque characteris- 
tics 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 param- 

eters that are of significance for a given application. 

100- Configuration 
(CONFIG. MODE) 

Value: 

* Open loop (OPEN LOOP) 

Closed loop (CLOSED LOOP) 

Function: 
This parameter is used for selecting the configuration 
to which the frequency converter is to be adapted. 

Description of choice: 
If Open loop [0] is selected, normal speed control is 

obtained (without feedback signal), i.e. if the reference 

is changed, the motor speed will change. 

If Closed loop [1] is selected, the internal process reg- 

ulator is activated to enable accurate regulation in 

relation to a given process signal. 

The reference (setpoint) and the process signal (feed- 
back) can be set to a process unit as programmed in 

parameter 415 Process units. See Feedback handling. 

101 Torque characteristics 
(VT CHARACT) 

Value: 

* Automatic Energy Optimization 
(AEO FUNCTION) [0] 

Constant Torque (CONSTANT TORQUE) [1] 

Variable Torque Low (VT LOW) [2] 

Variable Torque Medium (VT MED) [3] 

Variable Torque High (VT HIGH) [4] 

Function: 
This parameter allows a choice of whether the fre- 

quency converter operates with the controller adjust- 
ing the U/f curve automatically in response to the load, 
or whether variable or constant torque operation is se- 

lected. 

Description of choice: 
For variable torque loads such as centrifugal pumps 
and fans, the drive provides two operational modes. 
Automatic Energy Optimization enables the controller 
to dynamically adjust the U/f ratio in response to the 
motor load or speed changes to maximize motor and 
drive efficiency while reducing motor heat and noise. 

Parameter 118 makes it possible to set the power fac- 
tor (Cos 9) which is used by the AEO function. 

In AEO mode the drive will provide constant torque 
until it reaches reference or maximum frequency. Then 
it changes to AEO function. 

The Variable Torque option provides low, medium and 

high levels of voltage as shown in the figure below (as 

a percentage of nominal motor voltage.) VT may be 

used with more than one motor connected to the out- 
put in parallel. Select the torque characteristic with the 
most reliable operation and the least energy consump- 
tion, motor heat and noise. The starting voltage can be 

selected in parameter 108, VT Start Voltage. 

n" 

* = factory setting, (} = display text, [I = value for use in communication via serial communication port 

foul 
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For constant torque loads such as conveyor belts, 

presses, mixers, screws and so forth, select Constant 

Torque. CT operation is achieved by maintaining a 

constant U/f ratio over the operating range. 

NB! 
It is important that the values set in pa- 

rameters 102-106 Nameplate data corre- 

spond to the nameplate data of the motor 
with respect to either star coupling Y or 

delta coupling . 

0 

Value: 

0.25 HP (0.25 KW) 

0.5 HP (0.37 KW) 

0.75 HP (0.55 KW) 

1 HP (0.75 KW) 

1.5 HP (1.10 KW) 

2 HP (1.50 KW) 

3 HP (2.20 KW) 

4 HP (3.00 KW) 

5 HP (4.00 KW) 

7.5 HP (5.50 KW) 

10 HP (7.50 KW) 

15 HP (11.00 KW) 

20 HP (15.00 KW) 

25 HP (18.50 KW) 

30 HP (22.00 KW) 

40 HP (30.00 KW) 

50 HP (37.00 KW) 

60 HP (45.00 KW) 

75 HP (55.00 KW) 

100 HP (75.00 KW) 

125 HP (90.00 KW) 

150 HP (110.00 KW) 

200 HP (132.00 KW) 

250 HP (160.00 KW) 

300 HP (200.00 KW) 

350 HP (250.00 KW) 

400 HP (300.00 KW) 

450 HP (315.00 KW) 

500 HP (355.00 KW) 

550 HP (400.00 KW) 

1 
[25] 

[37] 

[55] 

[75] 

[110] 

[150] 

[220] 

[300] 

[400] 

[550] 

[750] 

[1100] 

[1500] 

[1850] 

[2200] 

[3000] 

[3700] 

[4500] 

[5500] 

[7500] 

[9000] 

[11000] 

[13200] 

[16000] 

[20000] 

[25000] 

[30000] 

[31500] 

[35500] 

[40000] 

600 HP (450.00 KW) [45000] 

HP (500.00 KW) [50000] 

700 HP (530.00 KW) [53000] 

HP (560.00 KW) [56000] 

HP (630.00 KW) [63000] 

* Depends on the unit. 

Function: 
This is where to select the kW value PM,N that corre- 
sponds to the rated power of the motor. 
At the works, a rated kW value P M,N has been selected 

that depends on the type of unit. 

Description of choice: 
Select a value that equals the nameplate data on the 

motor. There are 4 possible undersizes or 1 oversize 
in comparison with the factory setting. 
Also, alternatively it is possible to set the value of the 

motor power infinitely variable value, see the proce- 

dure for infinetely variable change of numeric data val- 

ue . 

1031 - Major 'voltage; UM,N 

(1/10TORVoLTAGE) 

Value: 

200 V 

208 V 

220 V 

230 V 

240 V 

380 V 

400 V 

415 V 

440 V 

460 V 

480 V 

500 V 

550 V 

575 V 

660 V 

690 V 

* Depends on the unit 

[200] 

[208] 

[220] 

[230] 

[240] 

[380] 

[400] 

[415] 

[440] 

[460] 

[480] 

[500] 

[550] 

[575] 

[660] 

[690] 

Function: 
This is where the rated motor voltage UM,N is set for 
either star Y or delta A. 

* = factory setting, () = display text, 0 = value for use in communication via serial communication port 
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I Description of choice: 
Select a value that equals the nameplate data on the 

motor, regardless of the mains voltage of the frequen- 
cy converter. Furthermore, alternatively it is possible 
to set the value of the motor voltage infinitely varia- 
bly. Also refer to the procedure for infinitely variable 

change of numeric data value. 

104 Motor frequency, fM,N 

(MOTOR FREQUENCY) 

Value: 

50 Hz (50 Hz) 

* 60 Hz (60 Hz) 

) Global factory setting different from North 

American factory setting. 

[50] 

[60] 

Function: 
Select the rated motor frequency fM,N. 

I Description of choice: 
Select a value that equals the nameplate data on the 

motor. 

Value: 

0.01 - Ivur,mAx A * Depends on the choice of mo- 

tor. 

Function: 
The rated motor current IM,N forms part of the frequen- 
cy converter calculations of torque and motor thermal 
protection. Set the motor current IVLT,N, taking into ac- 
count the star Y or delta /I connected motor. 

I 11......irkfiesr. of $./VJUI111411.110.011 %.110./11.G. 

Set a value that equals the nameplate data on the mo- 

tor. 

Ifi 
NB! 
It is important to enter the correct value, 

since this forms part of the V V C PLUS 

control feature. 

-I I I 

Value: 
100 - fM,N x 60 (max. 

60000 rpm) 
* Depends on parame- 

ter 102 Motor power, 

Pm,N 

Function: 
This sets the value that corresponds to the rated motor 

speed n m,N, from the nameplate data. 

Description of choice: 
Choose a value that corresponds to the motor name- 

plate data. 

Si 
NB! 

It is important to set the correct value, 

since this forms part of the V V C PLUS 

control feature. The max. value equals 
fM,N x 60. fM,N is set in parameter 104 Mo- 

tor frequency, fM,N 

0 .1.0 
e 

Value: 

* Optimization disable (NO AMA) 

Automatic adaptation (RUN AMA) 

Limited AMA 

(RUN LIMITED AMA) 

Function: 
Automatic motor adaptation is a test algorithm that 
measures the electrical motor parameters at motor 

standstill. This means that AMA itself does not supply 
any torque. 
AMA is useful when commissioning systems, where 
the user wants to optimise the adjustment of the fre- 

quency converter to the motor applied. This feature is 

used where the factory setting does not match require- 
ments of the motor. 

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. 

It is possible via parameter 107 Automatic motor adap- 
tation, AMA to choose whether a complete automatic 
motor adaptation Automatic adaptation [1] is to be car- 

* = factory setting, 0 = display text, = value for use in communication via serial communication port 
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vied out, or whether reduced automatic motor adapta- 
tion Limited AMA [2] is to be made. 

It is 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 Limited AMA [2] there is no test of 

motor symmetry and of whether all motor phases have 
been connected. The following must be noted when 

the AMA function is used: 

Ili 

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 adap- 

tation 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 HP 

motor, for example, is approx. 4 minutes). 

Alarms and warnings will be shown in the 

display if faults occur during motor adapta- 

tion. 

AMA can only be carried out if the rated motor 
current of the motor is min. 35% of the rated 

out-put current of the frequency converter. 

NB! 
Some motors (such as motors with 6 or 

more poles) may be unable to run Auto- 

matic Adaptation. Limited AMA or use of 

parameters 123 and 124 is a procedure 
which can be effective in such cases since 
procedure measures motor's stator and 

effects of cable length. Multiple motor ap- 

plications cannot use any form of AMA. 

Description of choice: 
Select Automatic adaptation [1] if the frequency con- 

verter is to carry out a complete automatic motor adap- 
tation. Select Limited AMA [2] if an LC-filter has been 

placed between the frequency converter and the mo- 

tor, or for six or more pole motors. 

Procedure for automatic motor adaptation: 

1. Set the motor parameters in accordance with 

the motor nameplate data given in parame- 
ters 102-106 Nameplate data. 

2. Connect 24 V DC (possibly from terminal 12) 

to terminal 27 on the control card. 

1 

3. Select Automatic adaptation [1] or Limited 
AMA [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). 

If the automatic motor adaptation is to be stopped: 

1. Press the [OFF/STOP] key. 

After a normal sequence, the display reads: AMA 
STOP 

1. The frequency converter is now ready for op- 

eration. 

NB! 

[RESET] key must be pressed after AMA 
is completed to save results into drive. 

* = factory setting, () = display text, [) = value for use in communication via serial communication port 
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If there is a fault, the display reads: ALARM 22 

1. Check for possible causes of the fault in ac- 

cordance with the alarm message. See list of 
warnings and alarms. 

2. Press the [RESET] key to clear fault. 

If there is a warning, the display reads: WARNING 
39-42 

1. Check for possible causes of the fault in ac- 

cordance with the warning. See list of warn- 

ings 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. 

108 Variable Torque Starting Voltage 

(VT START VOLT) 

Value: 

0.0 - parameter 103 

Motor voltage, UM,N 

* depends on par. 103 

Motor voltage, UM,N 

Function: 
This parameter specifies the start-up voltage for VT 
characteristics at 0 Hz. It is also used for motors con- 

nected in parallel. 

The start-up voltage represents a supplementary volt- 

age input to the motor. By increasing the start-up 
voltage, motors receive a higher start-up torque. This 

is used especially for small motors (< 4.0 kW/5 HP) 

connected in parallel, as they have a higher stator re- 

sistance than motors above 5.5 kW/7.5 HP. This func- 

tion is only active if Variable torque [1], [2] or [3] has 

been selected in parameter 101 Torque characteris- 

tics. 

Description of choice: 
Set the start-up voltage at 0 Hz. The maximum voltage 
depends on parameter 103 Motor voltage, UM,N 

109 Resonance damping 

(RESONANCE DAMP.) 

Value: 

0 - 500 % 

Function: 
High-frequency electric resonance problems between 
the frequency converter and the motor can be elimi- 

nated by adjusting the resonance damping. 

Description of choice: 
Adjust the damping percentage until the motor reso- 
nance has disappeared. 

110 High break,away torque 

(HIGH START TORQ,)' 

Value: 

0.0 - 0.5 sec. * 0.0 sec. 

Function: 
In order to secure a high starting torque, the maximum 
torque for max. 0.5 sec. is allowed. However, the cur- 

rent is limited by the protection limit of the frequency 
converter. 
0 sec. corresponds to no high break-away torque. 

Description of choice: 
Set the necessary time in which a high starting torque 
is desired. 

Value: 

0.0 - 120.0 sec. * 0.0 sec. 

Function: 
This parameter enables a delay of the starting time af- 

ter the conditions for start have been fulfilled. When 

the time has passed, the output frequency will start by 

ramping up to the reference. 

Description of choice: 
Set the desired time until acceleration is to begin. 

112 Motor preheater 

(MOTOR, PREHEAT) 

Value: 

* Disable (DISABLE) 

Enable (ENABLE) 

[0] 

[1] 

Function: 
The motor preheater ensures that no condensate de- 
velops 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. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Description of, choice: 
Select Disable [0] if this function is not required. Select 
Enable [1] to activate motor preheating. The DC current 
is set in parameter 113 Motor preheater DC current. 

I - - - I 

I 

Value: 

0 - 100 % * 50 % 

The maximum value depends on the rated motor 

current, parameter 105 Motor current, IM,N 

:Function: 
The motor can be preheated at stop by means of a DC 

current to prevent moisture from entering the motor. 

Description of choice: 
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 
Iona, the motor can be damaged. 

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 percent- 
age 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 fre- 

quency, 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 acti- 

vated. 

When the start signal on terminal 18 changes from 
logic "1" to logic "0", the DC braking will be activated 

when the output frequency becomes lower than the 

brake coupling frequency. 

NB! 
The DC brake is not to be used if the in- 

ertia of the motor shaft is more than 20 

times the inertia of the motor itself. 

I 

I : 

Value: 

0 - II, LT MAX x 100 [%] * 50 % 

The maximum value depends on the rated motor 
current. If the DC braking current is active, the fre- 
quency converter has a switching frequency of 4 

kHz. 

Function: 
This parameter is used for setting the DC braking cur- 
rent that is activated upon a stop when the DC brake 

frequency set in parameter 116, DC brake cut-in fre- 

quency 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 du- 
ration of the DC braking time set in parameter 115 DC 

braking time. 

VLT 8152-8602, 380-460 V and VLT 8052-8652, 
525-690 V work with a reduced DC current. The level 
can, depending on motor selection, be down to 80%. 

Description of choice: 
To be set as a percentage value of the rated motor 
current IM,N set in parameter 105 Motor current, 
IVLT,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 dam- 
aged because of mechanical overload or 

the heat generated in the motor. 

I 

o : 

Value:' 

0.0 - 60.0 sec. * 10 sec. 

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. 

D . - 

1/ : 

Value: 

0.0 (OFF) - par. 202 

Output frequency high limit, fmAx 

* = factory setting, 0 = display text, [] = value for use in communication via serial communication port 

* OFF 
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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. 

I Description of choice: 
Set the desired frequency. 

117 Motor thermal protection 

(MOT. THERM PROTEC) 

Value: 

No protection (NO PROTECTION) 

Thermistor warning (THERMISTOR WARN- 
ING) 

Thermistor trip (THERMISTOR FAULT) 

ETR Warning 1 (ETR WARNING 1) 

* ETR Trip 1 (ETR TRIP 1) 

ETR Warning 2 (ETR WARNING 2) 

ETR Trip 2 (ETR TRIP 2) 

ETR Warning 3 (ETR WARNING 3) 

ETR Trip 3 (ETR TRIP 3) 

ETR Warning 4 (ETR WARNING 4) 

ETR Trip 4 (ETR TRIP 4) 

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 ETR 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 

[5] 

qa 

tout = 1 x 

four= 2 x (um 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

[9] 

[10] 

four= 0.2 x 1M.N 

IM 

1 0 1.2 1 4 1 6 1;71:1-1 
1 8 2 0 

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 an- 
alog input terminals 53 and 54. 

Calculation of the thermal load (ETR - Elec- 

tronic Thermal Relay), based on the current 
load and the time. This is compared with the 

rated motor current IM,N and the rated motor 

frequency fM,N. The calculations made take 
into account the need for a lower load at lower 

speeds because of less cooling in the motor 

itself. 

ETR functions 1-4 do not start calculating the load until 

there is a switch-over to the Setup in which they were 

selected. This enables the use of the ETR function, 

even where two or several motors alternate. 

Description of choice: 
Select No protection [0] if no warning or tripping is re- 

quired when the motor is overloaded. 

NB! 

In UL / cUL applications ETR provides 
class 20 motor overload protection in ac- 

cordance with National Electrical Code. 

I 

Value: 

0.50 - 0.99 * 0.75 

Function: 
This parameter calibrates and optimizes the AEO 
function for motors of different power factor (Cos El). 

Descriptionof 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, Q = display text, [] = value for use in communication via serial communication port 
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If? 
NB! 
The default value is 0.75 and should 
NOT be changed unless the specific mo- 

tor has power factor lower than 0.75. This 

is typically the case for motors having 

more than 4 poles or low efficiency mo- 

tors. 

O . .11 . 

O 0 0 11 

Value: 

0 - 300 % 

Function: 
This parameter enables compensation of voltage in 

relation to load when the motor is running at low speed. 

j 

Description of choice: 
Optimum U/f characteristics are obtained, i.e. com- 

pensation for the load at low speed. The frequency 

range within which Load compensation at low speed 
is active, depends on the motor size. 

This function is active for: 

Motor size 
0.5 kW (.75 HP) - 7.5 kW (10 HP) 
11 kW (15 HP) - 45 kW (60 HP) 
55 kW (75 HP) - 355 kW (600 HP) 

Change-over 
< 10 Hz 
< 5 Hz 
< 3-4 Hz 

Changeover 

.1) 0 

I . 

O 
Value: 

0 - 300 % * 100 % 

Function: 
This parameter enables compensation of voltage in 

relation to load when the motor is running at high 

speed. 

Description of choice: 
In Load compensation at high speed it is possible to 

compensate for the load from the frequency where 
Load compensation at low speed stopped working to 

max.frequency. 

This function is active for: 

Motor size 

0.5 kW - 7.5 kW 

11 kW - 45 kW 

55 kW - 355 kW 

Change-over 
>10 Hz 

>5 Hz 

>3-4 Hz 

Value: 

-500 - 500 % 

Function: 
Slip compensation is calculated automatically, i.e. on 

the basis of the rated motor speed nm,N. 

In parameter 121, slip compensation can be adjusted 
in detail, which compensates for tolerances in the val- 

ue of nm,N. 

This function is not active together with Variable tor- 

glque (parameter 101 - variable torque graphs), Torque 

control, Speed feedback and Special motor character- 

istics. 

Description of choice: 
Enter a %-value of the rated motor frequency (param- 
eter 104). 

foj Value: 
0.05 - 5.00 sec. * 0.50 sec. 

Function: 
This parameter determines the slip compensation re- 

action speed. 

Description of choice: 
A high value results in slow reaction. Conversely, a low 
value results in quick reaction. 
If low-frequency resonance problems are encoun- 
tered, the time set must be longer. 

* = factory setting, () = display text, 0 = value for use in communication via serial communication port 

MG.80.A9.02 - VLT is a registered Danfoss trademark 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 181 of 614



VLT® 8000 AQUA 

123 Stator resistance 

(STATOR RESIST) 

Value: 

* Depends on the choice of motor 

Function: 
After setting motor data in parameters 102-106, a 

number of adjustments of various parameters are 

made automatically, including the stator resistance 
Rs. A manually entered Rs must apply to a cold motor. 

The shaft performance can be improved by fine-tuning 
Rs and X s, see procedure below. 

Description of_choice:___ 
Rs can be set as follows: 

1. Automatic motor adaptation, where the fre- 

quency converter actually tests the motor to 

determine this value. All compensations are 

reset to 100%. 

2. The values are stated by the motor supplier. 

3. The values are obtained by means of manual 

measurements: 

Rs can be calculated by measuring 

the resistance RPHASE-to-PHASE be- 

tween two phase terminals. If 

RpHASE-to-PHASE iS lower than 1-2 

ohm (typically motors > 4 (5.4 HP) - 

5.5 kW (7.4 HP), 400 V), a special 

ohm-meter should be used (Thom- 
son bridge or similar). Rs = 0.5 x 

RpHASE-to-PHASE 

4. The factory settings of Rs, selected by the 

frequency converter itself on the basis of the 

motor nameplate data, are used. 

* 

Value: 

* depends on the choice of motor 

Function: 
After setting motor data in parameters 102-106, a 

number of adjustments of various parameters are 
made automatically, including the stator resistance 
Xs. The shaft performance can be improved by fine- 

tuning R s and Xs, see procedure below. 

I Description of choice: 
Xs can be set as follows: 

1. Automatic motor adaptation, where the fre- 

quency converter actually tests the motor to 

determine this value. All compensations are 

reset to 100%. 

2. The values are stated by the motor supplier. 

3. These values are obtained by means of man- 

ual measurements: 

- Xs can be calculated by connect- 

ing a motor to mains and measuring 
the phase-to-phase voltage UL as 

well as the idling current 

Alternatively, these values can be 

recorded during operation in idle 

running state at the rated motor fre- 

quency fM,N, slip compensation (par. 

115) = 0% and load compensation 
at high speed (par. 114) = 100%. 

UL 
Xs - 

x /4) 

4. The factory settings of Xs, selected by the 

frequency converter itself on the basis of the 

motor nameplate data, are used. 

* = factory setting, 0 = display text, = value for use in communication via serial communication port 
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IN References and Limits200-228 

rout 

f MAX.(202) 
Ref. 

f M,N (104) 

f MIN.(201) 

k X 
Ramp up Ramp down 

1751-IA33410 

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 fre- 

quencies. 

Setting of maximum current to motor. 

Setting of warning limits for current, frequen- 

cy, reference and feedback. 

Function: 
In this parameter, a maximum output frequency can be 

selected that corresponds to the highest speed at 

which the motor can be. 

NB! 

The output frequency of the frequency 
converter can never assume a value high- 
er than 1/10 of the switching frequency 
(parameter 407 Switching frequency). 

Description of choice:. 
A value from fMIN to the choice made in parameter 200 

Output frequency range can be selected. 

Value: 

0.0 - fmAx 0.0 HZ 

Function: 
This is where to select the minimum output frequency. 

Description of choice: 
A value from 0.0 Hz to the Output frequency high limit, 

fMAX frequency set in parameter 202 can be selected. 

Value: 

fMIN - 120 Hz 

(par. 200 Output fre- 

quency range) 

* 60 Hz/ 50 Hz 

) Global factory setting 
different from North 

American factory set- 

ting.) 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 

MG.80.A9.02 - VLT is a registered Danfoss trademark 113 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 183 of 614



VLT® 8000 AQUA 

Reference handling 
Reference handling is shown in the block diagram un- 

derneath. 
The block diagram shows how a change in a param- 
eter 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 communica- 
tion. 

Preset references. 

The resulting reference can be shown in the display by 

selecting Reference [a /o] in parameters 007-010 Dis- 

play readout and in the form of a unit by selecting 

Resulting reference [unit]. See the section on Feed- 

back 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 . Se- 

lect External reference, % [25] in parameters 007-010 

Display readout if a readout is required. 

It is possible to have both preset references and ex- 

ternal 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, fM/N and parameter 202 

Output frequency high limit, fmAx. 

Ii 
NB! 

If the local reference is active, the fre- 

quency 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 refer- 
ence. 

Preset references 

Ref. 1 par. 211 
es 

Ref. 2 

Re. 3 

Ref. 4 

par. 212 

par. 213 

Par. 214 

External ref. 

Ma. Input 53. par. 306 

e(0-10V) 
Ana. Input 54. par. 311 

0(o -10V) 

Ana. Input 60. p0.. 314 

(0-20MA) 

Seals 
to X 

Scale 
to X 

Scale 
to X 

Preset ref. Isb, par. 300-507 / Preset ref. mob. par. 300-307 

OX 

Pulee3i: ox 

to X 
Serial comm. ref. 

(t200X) 

Setpoint 1 

Setpoint 2 

\ICl/0 OX 

OX\ 

Feedback function 

See par. 413-419 

1 

Ya 

Sum 

X+Y 

elotiv 

.111t0 

_20.24.1/ 

External 

Preset ref. Ill 
Par. 300-307 

ox 

LCP: 
External 
reference In X 

Corolla. mode par. 100 
Rel. function, par. 210 

Speed 
Open Loop 

freeze rel. per. 300-3071 
, ,oe 

reemmr 
MI 

Imo/ Resulting ref. Process 
ox -41Cks Closed Loop -1.411) 

Remote 
controlled 
reference 

Feedback setpoint 

-J 

-0 
Poe. 

refiessos 

an. 4. 
nan. re, 
ma. 
Orrr. 
On.11) 

LCP: 
Resulting 
reference in X 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 

LCP: 
Result rag 

reference unit 

17514.4375.14 
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Value: 

* Hand/Auto linked reference 
(LINKED TO HAND/AUTO) [0] 

Remote reference (REMOTE) [1] 

Local reference (LOCAL) [2] 

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 fre- 

quency 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 [0] 

Remote [1] 
Local [2] 

Hand mode 
Local ref. active 
Remote ref. active 
Local ref. active 

Auto mode 
Remote ref. active 
Remote ref. active 
Local ref. active 

I- Description of choice: 
If Hand/Auto linked reference [0] is chosen, the motor 

speed in Hand mode will be decided by the local ref- 

erence, while in Auto mode it depends on remote 

references and any setpoints selected. 
If Remote reference [1] is selected, the motor speed will 

depend on remote references, regardless of whether 

Hand mode or Auto mode has been chosen. 

If Local reference [2] is selected, the motor speed will 

only depend on the local reference set via the control 

panel, regardless of whether Hand mode or Auto mode 

has been selected. 

204- MinimumL,reference, FlefmiN 

r.(IVIIN,REFERENCE) 

Value: 
Parameter 100 Configuration = Open 

loop [0]. 

0.000 - parameter 205 RefmAx 

Parameter 100 Configuration = Closed 
loop [1]. 

-Par. 413 Minimum feedback 
- par. 205 RefMAx 

* 0.000 Hz 

* 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 Configura- 

tion, the minimum reference is limited by parameter 
413 Minimum feedback. 

Minimum reference is ignored when the local refer- 

ence is active (parameter 203 Reference site). The unit 

for the reference can be seen from the following table: 

Unit 
Par. 100 Configuration = Open loop 
Par. 100 Configuration = Closed loop 

Hz 
Par. 415 

I 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. 

Value: 

Parameter 100 Configuration = 

Open loop [0] Parameter 204 

Ref iviiN - 1000.000 Hz 

Parameter 100 Configu- 

ration = Closed loop [1] 

Par. 204 Ref MIN 

- par. 414 Maximum feed- 

back 

* 60 Hz/650 Hz 

* 60 Hz/ 50 Hz 

) Global factory setting 
different from North 

American factory set- 
ting). 

Function: 
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 Configu- 

ration, the maximum reference cannot be set above 
parameter 414 Maximum feedback. The Maximum ref- 

erence 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 

Description of choice: 
Maximum reference is set if the motor speed is not to 

exceed the set value, regardless of whether the re- 

sulting reference is higher than Maximum reference. 

* = factory setting, () = display text, [) = value for use in communication via serial communication port 
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S. 

Value: 
1 - 3600 sec. * Depends on the unit 

Function: 
The ramp-up time is the acceleration time from 0 Hz to 

the rated motor frequency fM,N (parameter 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 ). 

fold 

f MAX (202) 
Ref. 

f M,N (104) 

f MIN.(201) 

175144334.10 

Romp up Romp down 

I Description of choice: 
Program the desired ramp-up time. 

207 Ramp-down time 

(RAMP DOWN TIME) 

I Value: 

1 - 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 fre- 

quency, f m,N)to 0 Hz, provided there is no overvoltage 
in the inverter because of the motor acting as a gen- 

erator. 

Description of choice: 
Program the desired ramp-down time. 

208 Automatic ramp -down, 

(AUTO RAMPING) 

Value: 

Disable (DISABLE) 

* Enable (ENABLE) 

[0] 

[1] 

Function: 
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 ex- 

tends 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. 

209 Jog frequency 

(JOG FREQUENCY) 

Value: 

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, () = display text, [] = value for use in communication via serial communication port 
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El Reference type 
The example shows how the resulting reference is cal- 

culated 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 percent- 

age of the reference range. If terminal 53 is energized 

by an analog input voltage of 4 V, the resulting refer- 

ence will be as follows: 

Par. 210 Reference type = Sum [0] 
Par. 204 Minimum reference = 10.0 Hz 
Reference contribution at 4 V = 16.0 Hz 

Par. 211 Preset reference = 6.0 Hz 
Resulting reference = 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 refer- 

ence 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 ref- 

erence 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 ref- 

erence 1 is programmed for 0%. 

P.1. [H:] 

Por. 205 
it! Ref. mos. = 50 

30 

20 

Par. 204 
Rat min. ss 10 

0 

Par. 309 
Terminal 53 = OV 

le* 

10 Ref. signal [V] 
Par. 310 
Terminal 53 = 10V 

Value: 

* Sum (SUM) [0] 

Relative (RELATIVE) [1] 

External/preset (EXTERNAUPRESET) [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 ref- 

erences (parameters 211-214 Preset reference) is add- 

ed to the other external references as a percentage of 

the reference range (RefmiN-RefmAx). 

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 ex- 
ternal 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 com- 
munication. 

Ii 
NB! 
If Sum or Relative is selected, one of the 

preset references will always be active. If 

the preset references are to be without in- 

fluence, they should be set to 0% (as in 

the factory setting) via the serial commu- 
nication port. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 

MG.80.A9.02 - VLT is a registered Danfoss trademark 117 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 187 of 614



VLT® 8000 AQUA 

(PRESET REF. 4) 

Value: 

-100.00 % - +100.00 % 

of the reference range/external reference 

J 
* 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 refer- 

ence 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. 

Terminal 17/29/33 
preset ref. msb 

0 

0 
1 

1 

Terminal 16/29/32 
preset ref. Isb 

0 

0 

Preset ref. 1 

Preset ref. 2 

Preset ref. 3 

Preset ref. 4 

Description of choice: 
Set the required preset reference(s) that is/are to be 

the options. 

215 Current limit, Lim 

(CURRENT LIMIT) 

Value: 

0.1 - 1.1 x * 1.0 x IVLT,N [A] 

Function: 
This is where the maximum output current lum is set. 

The factory setting corresponds to the rated output 
current. If the current limit is to be used as motor pro- 

tection, the rated motor current must be set. If the 
current limit is set within the range of 1.0-1.1 x 

(the rated output current of the frequency converter), 
the frequency converter can only handle a load inter- 

mittently, 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 load is lower than IVLT,N. 

Please note that if the current limit is set to less than 

IVLT,N, the acceleration torque will be reduced corre- 
spondingly. 

Description of choice: 
Set the required maximum output current lum. 

216 Frequency bypass, bandwidth 

(FREQUENCY BYPASS B.W) 

Value: 

0 (OFF) - 100 Hz 

r Function: 
Some systems call for some output frequencies to be 

avoided because of mechanical resonance problems 
in the system. These output frequencies can be pro- 

grammed 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. 

* Disable 

Description of choice: 
The bypass bandwidth is equal to the programmed 
bandwidth frequency. This bandwidth will be centered 
around each bypass frequency. 

- . - 

0 

ID S. 

0 

Value: 

0- 120 HZ * 120.0 Hz 

Function: 
Some SYSTEMs call for some output frequencies to 

be avoided because of mechanical resonance prob- 
lems in the SYSTEM. 

Description of choice: 
Enter the frequencies to be avoided. 
See also parameter 216 Frequency bypass, band- 
width. 

221 Warning: Low current, ILow 

(WARN. LOW CURR.) 

Value: 

0.0 - par. 222 Warning: High current 'HIGH * 0.0A 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Function: 
When the motor current is below the limit, Low, pro- 

grammed in this parameter, the display shows a flash- 

ing 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 fre- 

quency has reached the resulting reference. The sig- 

nal outputs can be programmed to generate a warning 

signal via terminal 42 or 45 and via the relay outputs. 

Description of choice: 
The lower signal limit 'Low must be programmed within 

the normal working range of the frequency converter. 

rum 
(PAR.215) 

I HIGH 
(PAR.222) 

I LOW 
(PAR.221) 

REFLw 
(PAR.2o25) 

meeJ 

REFHIGH 
(PAR.226) 

FMIN FLOW 

(PAR.201) (PAR.223) 
REF THIGH FMAX 

(PAR.224) (PAR.202) 

,222 Warning: High current, 

,,(WARN. HIGH CURR.) 

Value: 

Parameter 221 - IVLT,MAX * IVLT,MAX 

Function: 
If the motor current is above the limit, I HIGH, program- 
med 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 fre- 

quency 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, 
must be programmed within the normal working range 
of the frequency converter. See drawing at parameter 
221 Warning: Low current, km/ . 

223 :Warning: Low freiluercy,"fLow 

(WARN. LOW FREQ:) 

Value: 

0.0 - parameter 224 0.0 Hz 

Function: 
If the output frequency is below the limit, fLow, pro- 

grammed 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 fre- 

quency 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. 

Description of choice: 
The lower signal limit of the motor frequency, fLow, 

must be programmed within the normal working range 
of the frequency converter. See drawing at parameter 
221 Warning: Low current, kow. 

- - 

Value: 

Par. 200 Output frequency range = 

0-120 Hz [0]. 

parameter 223 - 120 Hz * 120.0 Hz 

Function: 
If the output frequency is above the limit, fHIGH, pro- 
grammed 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 fre- 
quency has reached the selected reference. The sig- 

* = factory setting, 0 = display text, = value for use in communication via serial communication port 
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nal outputs can be programmed to generate a warning 
signal via terminal 42 or 45 and via the relay outputs. 

Description of choice: 
The higher 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: 

-999,999.999 - REF-Hui (par. 

226) * -999,999.999 

(-Function: 
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 fre- 

quency has reached the selected reference. The sig- 

nal 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 refer- 

ence 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. 

1 

Description of choice: 
The lower signal limit, RefLow, of the reference must 

be programmed within the normal working range of the 

frequency converter, provided parameter 100 Config- 

uration has been programmed for Open loop [0]. In 

Closed loop [1] (parameter 100), RefLow must be with- 

in the reference range programmed in parameters 204 

and 205. 

226 Warning: High reference, REFHIGH 

(WARN. HIGH REF.) 

Value: 

REFLow (par. 225) - 999,999.999 * 999,999.999 

Function: 
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 fre- 
quency 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 225 Warning: Low 
reference, RefLow , are only active when remote refer- 

ence has been selected. 

In Open loop the unit for the reference is Hz, while in 

Closed loop the unit is programmed in parameter 415 

Process units. 

Description of choice: 
The upper signal limit, RefHIGH, of the reference must 

be programmed within the normal working range of the 

frequency converter, provided parameter 100 Config- 

uration has been programmed for Open loop [0]. In 

Closed loop [1] (parameter 100), RefHIGH must be with- 
in the reference range programmed in parameters 204 
and 205. 

227 Warning: Low feedback, FE3Lovv 

(WARN LOW FDBK) 

Value: 

-999,999.999 - FBHIGH 

(parameter 228) * -999.999,999 

Function: 
If the feedback signal is below the limit, FBLow, pro- 

grammed 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 fre- 

quency has reached the selected reference. The sig- 
nal outputs can be programmed to generate a warning 
signal via terminal 42 or 45 and via the relay outputs. 
In Closed loop, the unit for the feedback is program- 
med in parameter 415 Process units. 

* = factory setting, 0 = display text, = value for use in communication via serial communication port 
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Description of choice: 
Set the required value within the feedback range (pa- 

rameter 413 Minimum feedback, FBnov , and 414 

Maximum feedback, FBmax ). 

: 

Value: 

FBLow 

(parameter 227) - 999,999.999 * 999.999,999 

Function: 
If the feedback signal is above the limit, FBHIGH, pro- 

grammed 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 fre- 

quency 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 program- 

med in parameter 415 Process units. 

Description of choice: 1 
Set the required value within the feedback range (pa- 

rameter 413 Minimum feedback,. FBANN , and 414 Max- 

imum feedback, Favfax). 

. . . 

A 

Value: 

OFF/000.1s - 360.0 s * OFF 

Function: 
Allows the motor/equipment to be brought up to mini- 

mum speed (frequency) at a rate different than the 

normal Ramp-Up rate (param. 206). 

Description of choice: 
As an example, vertical pumps and other equipment 
often have a requirement to not operate below a min- 

imum speed any longer than necessary. Damage and 

excessive wear can occur when operating below min- 
imum speed (frequency) for too long a period of time. 

The Initial Ramp is used to quickly accelerate the mo- 

tor/equipment to minimum speed at which point, the 

normal Ramp-Up rate (parameter 206) is made active. 

The range of adjustment of the Initial Ramp is from 

000.1 second to 360.0 seconds; adjustable in 0.1 sec- 
ond increments. If this parameter is set to 000.0, OFF 
is displayed in this parameter, the Initial Ramp is not 

active, and the normal Ramp-Up is active. 

Frequncy 

f1.4AX. 
PAR. 202 

f 
PAR. 201 

Normal Ramp 
(Ramp -Up) 

176FA194.10 

Initial Ramp 

PAR. 229 

12 

PAR. 206 

Time 
(sec) 

Fill Mode 

Fill Mode eliminates the occurrence of water hammer 
associated with the rapid exhausting of air from piping 
SYSTEMs (such as Irrigation SYSTEMs). 

The frequency converter, set for Closed Loop opera- 

tion uses an adjustable Fill Rate, a "Filled Pressure" 

setpoint, an operating pressure setpoint, and a pres- 
sure feedback. 

Fill Mode is available when: 

The VLT 8000 AQUA drive is in Closed 
Loop mode (parameter 100). 

Parameter 230 is not 0 

Parameter 420 is set to NORMAL 

After a start command, Fill Mode operation begins 

when the frequency converter reaches minimum fre- 

quency - set in parameter 201. 

The "Filled" Setpoint - parameter 231 - is actually a 

setpoint limit. When minimum speed is reached, the 

pressure feedback is looked at, and the frequency 
converter begins to ramp to the "Filled" pressure set- 

point at the rate established by Fill Rate parameter 
230. 

The Fill Rate - parameter 230 - is dimensioned in Units/ 
Second. The Units will be the units selected in param- 
eter 415. 

When the pressure feedback equals the "Filled" Set- 
point, the control transitions to the operating setpoint 
(Setpoint 1 - param. 418 or Setpoint 2 - param. 419 ) 

and continues operation in standard (normal) "closed 
loop" mode. 

* = factory setting, () = display text, [) = value for use in communication via serial communication port 
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Ii 
NB! 
The pipe fill closed loop operation is not 

started until the PID-start frequences, par. 

422 has been reached. 

The value to use for the "Filled" Setpoint parameter 
231, can be determined by: 

1. Use the DISPLAY MODE key on the LCP to 

display FEEDBACK 1. 

IMPORTANT! Be sure that you have selec- 
ted the UNITS in parameter 415 before this 

step. 

2. Operate the VLT 8000 AQUA in HAND mode 
and slowly advance the speed to fill the pipe 

while being careful not to create a water ham- 

mer. 

3. An observer at the end of the pipe must be 

able to report when the pipe is filled. 

4. At that instant, stop the motor, and observe 
the value of pressure feedback (have the 

LCP display set to observe the feedback be- 

fore starting). 

5. The value of feedback in step 4) is the value 

to use in parameter 231 - "Filled" Setpoint. 

The value to set in parameter 230 - Fill Rate can be 

supplied by the SYSTEM engineer from proper calcu- 

lation or from experience, or it can be determined 
experimentally by performing numerous fill mode se- 

quences and either increasing or decreasing the value 

of this parameter to obtain the fastest fill without caus- 
ing a water hammer. 

Pressure 

Filled Pressure 
Setpoint 

Operating 
Setpoint 

Normal 
Pipe Fill Operation 

Min. Freq. (Speed) 
PAR. 201 

L7,initial Ramp 
PAR. 229 

176FA195.10 
Time 

230 Fill Rate 

(FILL RATE) 

Value: 

OFF/000000.001 - 999999.999 (units/s) - * OFF 

Function: 
Establishes the rate at which the pipe is filled. 

Description of choice: 
The dimension of this parameter is Units/Second. The 
Units will be the value selected in parameter 415. As 

an example, the Units could be Bar, or MPa, or PSI, 

etc. If Bar is the selected unit in parameter 415, then 
the number set in this parameter (230) would be di- 

mensioned as Bar/Second. Changes to this parameter 
can be made in steps of .001 units. 

231 Filled Setpoint 

(FILLED SETPOINT) 

Value: 

Param. 413 - Param. 205 - Param. 413 

Function: 
The value set in this parameter corresponds to the 

pressure that exists at the pressure sensor when the 

pipe is filled. 

Description of choice: 
The Units of this parameter correspond to the units 

selected in Parameter 415. The minimum value of this 
parameter is Fbmin (param. 413). The maximum value 

for this parameter is Refmax (param. 205). The setpoint 
can be changed in .01 steps. 

* = factory setting, () = display text, [1= value for use in communication via serial communication port 
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m Inputs and outputs 300-328 

Relay 1 

03 In this parameter group, the 

functions that relate to the input 

and output terminals of the fre- 

01 quency converter are defined. 
17SMA.3135.11 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 us- 

ing the internal 24 V DC supply and one Setup using 

an external 24 V DC supply. 

E 02 

`ON 

11111 
1 2 3 4 

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 instal- 

lation. 

Please note that when Switch 4 is in the OFF position, 

the external 24 V DC supply is galvanically isolated 
from the frequency converter. 

* = factory setting, 0 = display text, [] = value for use in communication via serial communication port 
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Digital inputs 

Value: 
No function 
Reset 
Coasting stop, inverse 
Reset and coasting stop, inverse 

Start 
Reversing 
Reverse and start 
DC-braking, inverse 

Terminal no. 16 17 
parameter 300 301 

18 19 27 29 32 33 
302 303 304' 305 306 307 

(NO OPERATION) [0] [0] [0] [0] [0] [0] * [0] * 
(RESET) [1] * [1] [1] [1] [1] 

(COAST INVERSE) [0] 
(RESET & COAST [1] 
INVERS) 
(START) [1] * 
(REVERSE) [1] * 
(START INVERSE) [2] 
(DC BRAKE IN- [3] [2] 
VERSE) 

Safety interlock 

Freeze reference 

(SAFETY INTER- 
LOCK) 
(FREEZE REFER- [2] [2] * 
ENCE) 

[3] 

[2] [2] [2] 

Freeze output 
Selection of Setup, lsb 

Selection of Setup, msb 

(FREEZE OUTPUT) [3) [3) 
(SETUP SELECT [4] 
LSB) 
(SETUP SELECT [4] 
MSB) 

[3] [3] [3] 
[4] [4] 

[5] [4] 

Preset reference, on 
Preset reference, Isb 
Preset reference, msb 

(PRESET REF. ON) [5] 
(PRESET REF. LSB) [6] 
(PRESET REF. 
MSB) 

[5] 

[6] 

[6] 

[7] 
[8] 

Speed down 
Speed up 
Run permissive 
Jog 
Data change lock 

(SPEED DOWN) 
(SPEED UP) [7] 
(RUN PERMISSIVE) [8] 
(JOG) [9] 
(PROGRAMMING [10] 
LOCK) 

[7] 

[8] 

[9] 
[10] 

[9] [7] 
[10] [7] 

[11) [8] [8] 

[12] * [9] [9] 
[13] [10] [10] 

Pulse reference (PULSE REFER- 
ENCE) 

[11] [14] 

Pulse feedback (PULSE FEED- 
BACK) 

Hand start 
Auto start 
Latched start 
Off stop 
Stop inverse 
Motor alternation 

(HAND START) [11] [12] 
(AUTO START) [12] [13] 
(LATCHED START) [2] 
(OFF STOP) 
(STOP INVERSE) 
(MOTOR ALTERNA- [15] [16] 
TION) 

[15] [11] [12] 
[16] [12] [13] 

[17] [13] [14] 
[19] [14] [15] 
[20] [15] [16] 

LARJL/0.1 UGICLUIL acuuiy 

Function: 
In parameters 300-307 Digital inputs it is possible to 

choose between the different possible functions rela- 

ted to the digital inputs (terminals 16-33). The func- 
tional options are given in the table on the previous 

page. 

Description of choice: 
No function is selected if the frequency converter is 

not to react to signals transmitted to the terminal. 

Reset resets the frequency converter after an alarm; 
however, not all alarms can be reset (trip locked) cy- 
cling mains power supply. See table in List of warnings 
and alarms. Reset will be activated on the rising edge 
of the signal. 

Coasting stop, inverse is used to force the frequency 
converter to "release" the motor immediately. the out- 
put transistors are "turned off" to remove power to the 
motor, allowing it to coast to stop. Logic "0" implements 
this mode. 

Reset and coasting stop, inverse is used for acti- 
vating coasting stop at the same time as reset. Logic 

* = factory setting, () = display text, = value for use in communication via serial communication port 
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"0" implements coasting stop and reset. Reset will be 

activated on the falling edge of the signal. 

DC braking, inverse is used for stopping the motor by 

energizing it with a DC current 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 brak- 

ing. 

Safety interlock has the same function as Coasting 

stop, inverse, but Safety interlock generates the alarm 

message EXTERNAL FAULT on the display. when ter- 

minal 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 I) is selected if a start/stop command is required. 

Logic "1" = start, logic "0" = stop. 

Reversing is used for changing the direction of rota- 

tion of the motor shaft. Logic "0" will not implement 

reversing. Logic "1" will implement reversing. The re- 

versing signal only changes the direction of rotation; it 

does not activate the start function. It can not be used 

in Closed loop. 

Reversing and start is used for start/stop and revers- 
ing 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 fail- 
ure. 

Freeze output freezes the present output frequency 
(in Hz). The frozen output frequency can now only be 

changed by Speed up or Speed down. 

14) 
NB! 
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, in- 

verse. 

Selection of Setup, lsb or Selection of Setup, msb 
enables a choice of one of the four Setups. However, 
this assumes 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 

parameter 210 Reference type. Logic "0" = remote ref- 

erences active; logic "1" = one of the four preset ref- 

erences is active in accordance with the table on the 
next page. 

Preset reference, lsb and Preset reference, msb 
enables a choice of one of the four preset references, 
in accordance with the table below. 

Preset ref., msb Preset ref., Isb 
Preset ref. 1 

Preset ref. 2 

Preset ref. 3 

Preset ref. 4 

0 
0 

0 

1 

0 

1 

Speed up and Speed down are selected if digital con- 
trol 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 decrease by the Ramp-down time set in parameter 
207. 

Pulses (logic "1" minimum high for 3 ms and a mini- 

mum pause of 3 ms) will lead to a change of speed of 

0.1% (reference) or 0.1 Hz (output frequency). 

Example: 

Terminal 
(16) 

Terminal 
(17) 

Freeze ref./ 
Freeze output 

No speed 
change 
Speed down 
Speed up 
Speed down 

0 

0 

1 

1 

0 

0 

1 

1 

1 

1 

The speed reference, frozen via the control panel, can 

be changed even if the frequency converter has stop- 
ped. In addition, the frozen reference will be remem- 
bered in case of a mains failure. 

Run permissive. There must be an active start signal 
via the terminal, where Run permissive has been pro- 
grammed, 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 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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must only be logic "1" on one of the terminals for the 

function to be carried out. 

Jog is used to override the output frequency to the 

frequency set in parameter 209 Jog frequency and is- 

sue 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 pa- 

rameters are not to be made via the control unit; how- 

ever, it will still be possible to carry out data changes 
via the bus. 

Pulse reference is selected if a pulse sequence (fre- 

quency) is selected as a reference signal. 0 Hz corre- 

sponds to RefmiN, parameter 204 Minimum reference, 

Refmllv . The frequency set in parameter 327 Pulse ref- 

erence, max. frequency corresponds to parameter 205 

Maximum reference, RefmAx 

Pulse feedback is selected if a pulse sequence (fre- 

quency) 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 de- 

scription in Local control. 

14) 
NB! 
An active Hand and Auto signal via the 

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

Auto start is selected if the frequency converter is to 

be controlled via an external auto/off or H-0-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 termi- 
nals, Auto start will have the highest priority. If Auto 
start and Hand start are not active, the connected mo- 
tor will stop and the frequency converter will then be in 

OFF/STOP mode. See also the description in Local 

control. 

Latched start will start the motor if a pulse is applied 
for a minimum of 3 ms, provided there is no stop com- 
mand active. The motor will stop if Stop Inverse is 

briefly activated. 

Off stop') is used for stopping the connected motor. 

The stop will be effected in accordance with the se- 

lected ramp (par. 206 and 207). 

Stop inverse') is activated by interrupting the voltage 
to the terminal. This means that if the terminal has no 

voltage, the motor cannot run. The stop will be effected 
in accordance with the selected ramp (parameters 206 
and 207). 

None of the above-mentioned stop com- 
mands (start-disable) are to be used as 

disconnection switch in connection with 

repairs. Cut mains instead. 

Motor alternation is used with the motor alternation 

function, see parameters 433 and 434 for further in- 

formation. A signal will overrule the timer, and a forced 
alternation of the motor will take place. The timer re- 

sets after completion of the alternation sequence. 

1) If the frequency converter is in current limit this 
function is not active. 

* = factory setting, () = display text, 0 = value for use in communication via serial communication port 
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Analog inputs 
Two analog inputs for voltage signals (terminals 53 

and 54) are provided for reference and feedback sig- 
nals. Furthermore, an analog input is available for a 

current signal (terminal 60). A thermistor can be con- 
nected to voltage input 53 or 54. The two analog 

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 program- 
ming the analog inputs. 
Parameter 317 Time out and 318 Function after time 

out allow activation of a time-out function on all analog 
inputs. If the signal value of the reference or feedback 
signal connected to one of the analog in-put terminals 
drops to below 50% of the minimum scaling, a function 
will be activated after the time out determined in pa- 

rameter 318, Function after time out. 

(Analog inputs terminal no. 
parameter 

53(vdltage) 
308 

54(voltage) 
311 

60(currerit) 
314 

Value: 
No operation (NO OPERATION) [0] [0] * [0] 

Reference (REFERENCE) [1] [1] [1] * 
Feedback (FEEDBACK) [2] [2] [2] 
Thermistor (THERMISTOR) [3] [3] 

Function: 
This parameter is used to select the required function 

to be linked to terminal 53. 

Description of choice: 
No operation Is selected if the frequency converter is 

not to react to signals connected to the terminal. 

Reference Is selected to enable change of reference 

by means of an analog reference signal. If reference 

signals are connected to several inputs, these refer- 

ence 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 cur- 

rent 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 motor integrated thermistor 
(according to DIN44080/81) should stop the frequency 
converter in case of motor overtemperature. The cut- 

out value is 3 kohm. If .a motor features a 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 Ther- 

mistor trip [2], and the thermistor must be inserted 
between terminal 53 or 54 (analog voltage input) and 

terminal 50 (+10 V supply). 

R 

[0] 

4000 

3000 

1330 

550 

250 

CC] 

-20T 
1731.1B3.10 

nomln41-5T 
nornInel 4-5*C 

nominsi 

A motor thermistor connected to terminals 53/54 must 
be double isolated to obtain PELV. 

Value: 

0.0 - 10.0 V * 0.0 V 

Function: 
This parameter is used for setting the signal value that 
has to correspond to the minimum reference or the 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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minimum feedback, parameter 204 Minimum refer- 

ence, Ref mini/413 Minimum feedback, FBmini . 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. 

0.0 - 10.0 V * 10.0 V 

Function: 
This parameter is used for setting the signal value that 
has to correspond to the maximum reference value or 
the maximum feedback, parameter 205 Maximum ref- 

erence, RefmAx /414 Maximum feedback, FBmAx . 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. 

Value: 

See description of parameter 
308. * No operation 

Function: 
This parameter chooses between the different func- 
tions available for the input, terminal 54. 

Scaling of the input signal is done in parameter 312 

Terminal 54, min. scaling and in parameter 313 Termi- 

nal 54, max. scaling. 

Description of choice: 
See description of parameter 308. 

For reasons of accuracy, voltage losses in long signal 
lines should be compensated for. 

312 Terminal 54, min. scaling 

(Al 54 SCALE LOW) 

Value: 

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 refer- 

ence, RefMIN /413 Minimum feedback, FBmini . 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. 

Value: 
0.0 10.0 V * 10.0 

Function: 
This parameter is used for setting the signal value that 
corresponds to the maximum reference value or the 

maximum feedback, parameter 204 Minimum refer- 

ence, RefmiN /414Maximum feedback, FBmAx . See 

Reference handling or Feedback handling. 

I Description of choice: 
Set the required voltage value. 

For reasons of accuracy, voltage losses in long signal 
lines can be compensated for. 

314 Terminal 60, analog input current 

(Al [rnA] 60 FUNCT.) 

Value: 
See description of parameter 308. * Reference 

Function: 
This parameter allows a choice between the different 
functions available for the input, terminal 60. Scaling 
of the input signal is done in parameter 315 Terminal 
60, min, scaling and in parameter 316 Terminal 60, 

max. scaling. 

315 Terminal 60, min. scaling 

(Al 60 SCALE LOW) 

Value: 

* = factory setting, () = display text, 0 = value for use in communication via serial communication port 
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0.0 - 20.0 mA * 4.0 mA 

Function: 
This parameter determines the signal value that cor- 

responds to the minimum reference or the minimum 

feedback, parameter 204 Minimum reference, RefmIN / 
413 Minimum feedback, FB MIN . See Reference han- 

dling or Feedback handling. 

Description 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. 

. 1 

Value: 

0.0 - 20.0 mA * 20.0 mA 

Function: 
This parameter determines the signal value that cor- 

responds to the maximum reference value, parameter 
205 Maximum reference value, RefmAx . See Reference 

handling or Feedback handling. 

Description of choice: 
Set the desired current value. 

Value:. 

1 - 99 sec. * 10 sec. 

Function: 
If the signal value of the reference or feedback signal 

connected to one of the input terminals 53, 54 or 60 

drops to below 50% of the minimum scaling during a 

period longer than the preset time, the function selec- 
ted 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. 

Value: 

* Off (NO FUNCTION) [0] 

Freeze output frequency (FREEZE OUTPUT 
FREQ.) [1] 

Stop (STOP) [2] 

Jog (JOG FREQUENCY) [3] 

Max. output frequency (MAX FREQUENCY) [4] 

Stop and trip (STOP AND TRIP) [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. 

f-Elii-cription of choice: 
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, () = display text, [] = value for use in communication via serial communication port 
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Analog/digital outputs 
The two analog/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 analog output is used for giving a process value, 
there is a choice of three types of output signals: 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 volt- 
age output (0-10 V), a pull-down resistor of 470 0 
(max. 500 0) should be fitted to terminal 39 (common 
for analog/digital outputs). If the output is used as a 

current output, the resulting impedance of the connec- 
ted equipment should not exceed 500 0. 

Outputs terminal no., 
parameter 

42 
319 

45 41 
321 

Value: 
No function (NO FUNCTION) [0] [0] 
Drive ready (READY) [1) [1] 
Standby (ENABLED & NO WARNING) [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] 
Safety interlock (SAFETY INTERLOCK) [12) [12] 
Start command active (START SIGNAL APPLIED) [13) [13] 
Reversing (REVERSE OPERATION) [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 NIGH parameter 224 (F OUT > F HIGH) [20] [20] 
Out of frequency range (FREQ. RANGE WARN.) [21] [21] 
Output current lower than ILow parameter 221 (I OUT < I LOW) [22) [22] 
Output current higher than 'HIGH parameter 222 (I OUT > I HIGH) [23] [23] 
Out of current range (CURRENT RANGE WARN) [24] [24] 
Out of feedback range (FEEDBACK RANGE WARN.) [25] [25] 
Out of reference range (REFERENCE RANGE WARN) [26] [26] 
Relay 123 (RELAY 123) [27] [27] 
Mains imbalance (MAINS IMBALANCE) [28] [28] 
Output frequency, 0 - fmAx 0-20 mA (OUT. FREQ. 0-20 mA) [29) 
Output frequency, 0 - fmAx 4-20 mA (OUT. FREQ. 4-20 mA) [30] 

Output frequency (pulse sequence), 0 - fmAx 0-32000 p (OUT. FREQ. PULSE) [31] [31] 
External reference, RefMIN - RefmAx 0-20 mA (EXT. REF. 0-20 mA) [32) [32] 
External reference. RefMIN - RefmAx 4-20 mA (EXTERNAL REF. 4-20 mA) [33] [33] 
External reference (pulse sequence), Ref MIN - RefmAx 0-32000 p (EXTERNAL REF. PULSE) [34] [34] 
Feedback, FBMIN - FBMAx 0-20 mA (FEEDBACK 0-20 mA) [35] [35] 
Feedback, FBMIN - FBmAx 4-20 mA (FEEDBACK 4-20 mA) [36] [36] 
Feedback (pulse sequence), FBMIN - FBmAx 0 - 32000 p (FEEDBACK PULSE) [37] [37] 
Output current, 0 - ImAx 0-20 mA (MOTOR CUR. 0- 20 mA) [38] [38] 
Output current, 0 - ImAx 4-20 mA (MOTOR CUR. 4- 20 mA) * [39] [39] 
Output current (pulse sequence), 0 - I MAX 0 - 32000 p (MOTOR CUR. PULSE) [40] [40] 
Output power, 0 - PNOM 0-20 mA (MOTOR POWER 0-20 mA) [41] [41] 
Output power, 0 - PNOM 4-20 mA (MOTOR POWER 4-20 mA) [42] [42] 
Output power (pulse sequence), 0 - P Nom 0- 32000 p (MOTOR POWER PULSE) [43] [43] 
Bus control, 0.0-100.0% 0-20 mA (BUS CONTROL 0-20 MA) [44] [44] 
Bus control, 0.0-100.0% 4-20 mA (BUS CONTROL 4-20 MA) [45] [45] 
Bus control (pulse sequence), 0.0-100.0% 0 - 32.000 Pulses (BUS CONTROL PULS) [46] [46] 
Motor alteration (MOTOR ALTERATION) [50] [50] 

* = factory setting, 0 = display text, [] = value for use in communication via serial communication port 
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FunCtion: 
This output can act both as a digital or an analog out- 
put. If used as a digital output (data value [0]-[59]), a 

0/24 V DC signal is transmitted; if used as an analoge 

output, either a 0-20 mA signal, a 4-20 mA signal or a 

pulse sequence of 0-32000 pulses is transmitted. 

Description of choice: 
No function Selected if the frequency converter is not 

to react to signals. 

Drive ready The frequency converter control card re- 

ceives a supply voltage and the frequency converter is 

ready for operation. 

Stand by The frequency converter is ready for oper- 

ation, but no start command has been given. No warn- 

ing. 

Running Is active when there is a start command or 

the output frequency is above 0.1 Hz. 

Running at ref. value Speed according to reference. 

Running, no warning A start command has been giv- 

en. 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 

ILIM . 

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 A start command has been 

given. 

Reversing There is 24 V DC on the output when the 

motor rotates counter-clockwise. When the motor ro- 

tates clockwise, the value is 0 V DC. 

Thermal warning The temperature limit in either the 

motor, the frequency converter or a thermistor con- 

nected to an analog input has been exceeded. 

Hand mode activeThe output is active when the fre- 
quency converter is in Hand mode. 

Auto mode active The output is active when the fre- 
quency converter is in Auto mode. 

Sleep mode Active when the frequency converter is 

in Sleep mode. 

Output frequency lower than how The output fre- 
quency is lower than the value set in parameter 223 

Warning: Low frequency, fLow 

Output frequency higher than filiGH The output fre- 

quency is higher than the value set in parameter 224 

Warning: High frequency, fHIGH 

Out of frequency range The output frequency is out- 
side the frequency range programmed in parameter 
223 Warning: Low frequency, flow and 224 Warning: 

High frequency, NIGH . 

Output current lower kow The output current is lower 

than the value set in parameter 221 Warning: Low cur- 
rent, ILow 

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, ILOw and 222 Warning, High current, 'HIGH . 

Out of feedback range The feedback signal is outside 
the range programmed in parameter 227 Warning: 

Low feedback, FBLow and 228 Warning: High feed- 

back, FBHIGH 

Out of reference range The reference lies outside the 
range programmed in parameter 225 Warning: Low 
reference, RefLow and 226 Warning, 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 frequen- 
cy converter. 

0-fmAx 0-20 mA and 

0-fmAx 4-20 mA and 

0-fmAx0-32000 p, which generates an output signal 
proportional to the output frequency in the interval 0 - 

fmAx (parameter 202 Output frequency, high limit, 

fmax ) . 

* = factory setting; () = display text, [] = value for use in communication via serial communication port 
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External Refmim - Ref MAX 0-20 mA and 

External Refmim - RefmAx 4-20 mA and 

External Refmhy - RefmAx 0-32000 p which generates 
an output signal proportional to the resulting reference 
value in the interval Minimum reference, Refmllv - Max- 

imum reference, RefmAx (parameters 204/205). 

FBmim-FBmAx 0-20 mA and 

FBMIN -FB Affix 4-20mA and 

FamiN-FBAfax 0-32000 p an output signal proportional 
to the reference value in the interval Minimum feed- 

back, FBmw - Maximum feedback, FBmAx (parameters 
413/414) is obtained. 

0 - IVLT,MAX 0-20 mA and 

0 - har,max 4-20 mA and 

0 - Inr,mAx 0-32000 p, an output signal proportional to 

the output current in the interval 0 - Ivi:rmAx is obtained. 

0 - pmom 0-20 mA and 

0 - PNOM 4-20 mA and 

0 - pmom 0-32000 p, which generates an output signal 
proportional to the present output power. 20 mA cor- 

responds 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, LonWorks FTP, 

DeviceNet, and Modbus RTU. 

Motor alternation A relay or digital output can be used 

in conjunction with output contactors to alternate the 
frequency converter's output between motors based 
on an internal timer. See parameters 433 and 434 for 
further information and programming information. 

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 sig- 

nal. 

Description of choice: 
Set the desired value. 

0 

0 

Rol WIN 

FINN 

0 

0 

100 H. 

f MAX 
Re1 MAX 

FB MAX 

'MAX 

!LW 
IMAX 

MO% 

321 Terminal 45, output 

(AO 45 FUNCTION) 

Value: 

See description of parameter 319 Terminal 42, 

Output. 

Function: 
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. 

Description of choice: 
See description of parameter 319 Terminal 42, Output. 

* = factory setting, () = display text, [) = value for use in communication via serial communication port 
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(AO 45 PULS SCALE) 

Value: 

1 - 32000 Hz * 5000 Hz 

Function: 
This parameter allows scaling of the pulse output sig- 

nal. 

Description of choice: 
Set the desired value. 

Relay outputs 
Relay outputs Relay outputs 1 and 2 can be used to give the present status or a warning. 

03 

02 

01 

Relay 1 

1- 3 break, 1- 2 make 

Max. 240 V AC, 2 Amp. 

The relay is placed with 

mains and motor terminals. 

Rec oz 

010003 
17.11015.11 

Relay 2 

4 - 5 make 

Max. 50 V AC, 1 A, 60 VA. 

Max. 75 V DC, 1 A 30 W. 

The relay is placed on the control card, see 

Electrical installation, control cables. 

1Relay'Outputs 

Value: 

terminal no. 
parameter 

No function (NO FUNCTION) 
Ready signal (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 NIGH parameter 224 (F OUT > F HIGH) 
Out of frequency range (FREQ RANGE WARN.) 
Output current lower than Low 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) 
Control word 11/12 (CONTROL WORD 11/12) 
Motor alteration (MOTOR ALTERATION) 

'Function: 

1 

323 
2 

326 

[0] [0] 
[1] [1] 
[2] [2] 

[3] * [3] 
[4] [4] 
[5] [5] 
[6] [6] 

[7] [7] 
[8] [8] 

[9] [9] * [10] [10] 
[11] [11] 
[12] [12] 
[13] [13] 
[14] [14] 
[15] [15] 
[16] [16] 
[17] [17] 
[18] [18] 
[19] [19] 
[20] [20] 
[21] [21] 
[22] [22] 
[23] [23] 
[24] [24] 
[25] [25] 
[26] [26] 
[27] [27] 
[28] [28] 
[29] [29] 
[30] [30] 

Description of choice: 
See description of [0] - [28] in Analog/digital outputs. 

* = factory setting, () = display text, = value for use in communication via serial communication port 
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Control word bit 11/12. Relay 1 and relay 2 can be 

activated via the serial communication. Bit 11 activates 
relay 1 and bit 12 activates relay 2. 

If the parameter 556 Bus time interval function be- 

comes active, relay 1 and relay 2 will become cut off if 

they are activated via the serial communication. 

Motor Alteration. The output is controlled by a timer 
to activate alternate available run time between multi- 

ple motors. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Function: 
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 param- 

eter 324 Relay 1, ON delay and parameter 325 Relay 1, 

OFF delay. 

See General technical data. 

Description of choice: 
See data choice and connections in Relay outputs. 

I 0 - 

O 0 

[-Value: 
0 - 600 sec. * 0 sec. 

Function: 
This parameter allows a delay of the cut-in time of relay 

1 (terminals 1-2). 

I Description of choice: 
Enter the desired value. 

Value: 

0 - 600 sec. 

[- Function: 
This parameter makes it possible to delay the cut-out 
time of relay 01 (terminals 1-2). 

* 2 sec. 

c Description of choice: 
Enter the desired value. 

11 

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. 

Description of choice: 
See data choice and connections in Relay outputs. 

Value: 

100 - 65000 Hz at terminal 29 

100 - 5000 Hz at terminal 17 

* 5000 Hz 

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 ter- 

minal 17 or 29. 

Description of choice: 
Set the required maximum pulse reference 

328 ;!P,Cilse;feedback,',maxi`fre'qiie-ficy; 

[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. 

Description of choices 
Set the desired feedback value. 

A 

o 

L Value: 

0.0 - 100 °/9 

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 
LCP. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Application functions 400-434 

Includes this parameter group, the special functions of 
the frequency converter PID regulation, setting of the 

feedback range and the Setup of the Sleep mode func- 

tion. 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. 

400 Reset function 

(RESET FUNCTION) 

r 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 AUTOMAT- 
IC) [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 re- 

set attempt is set in parameter 401 Automatic restart 
time. 

Description of choice: 
If Manual reset [0] is selected, resetting must be effec- 

ted 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 - 1800 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. 

Description of choice: 
Set the desired time. 

402 Flying start 

(FLYING START) 

Value: 

* Disable (DISABLE) [0] 

Enable (ENABLE) [1] 

DC brake and start (DC BRAKE AND START) [3] 

Function: 
This function makes it possible for the frequency con- 
verter to "catch" a spinning motor, which - e.g. because 
of a mains failure - is no longer controlled by the fre- 
quency converter. This function is activated whenever 
a start command is active. 

For the VLT frequency converter to be able to "catch" 
the spinning motor, the motor speed must be lower 
than the frequency that corresponds to the frequency 
in parameter 202 Output frequency high limit, fmAx. 

Description of choice: 
Select Disable [0] if this function is not required. Select 
Enable[1] if the VLT frequency converter is to be able 
to "catch" and control a spinning motor. Select DC 
brake and start [2] if the VLT frequency converter is to 
brake the motor with DC braking, and then restart the 
motor. It is assumed that parameters 114-116 DC 

braking are enabled. In the case of a substantial "wind- 
milling" effect (spinning motor), the VLT frequency 
converter will not "catch" a spinning motor unless DC 
brake and start has been selected. 

* = factory setting, 0 = display text, [] = value for use in communication via serial communication port 

136 MG.80.A9.02 - VLT is a registered Danfoss trademark 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 206 of 614



VLT® 8000 AQUA 

* = factory setting, () = display text, = 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 fre- 
quency converter will start the motor and supply the 

power required. 

Ii 
NB! 
Energy can be saved with this function, 
since the motor is only in operation when 
the system needs it. 

Sleep mode is not active if Local reference or Jog has 

been selected 

The function is active in both Open loop and Closed 

loop. 

In parameter 403 Sleep mode timer, the Sleep mode is 

activated. In parameter 403 Sleep mode timer, a 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 frequen- 
cy converter will ramp down the motor to stop via 

parameter 207 Ramp-down time. If the output frequen- 
cy rises above the frequency set in parameter 404 

Sleep frequency, the timer is reset. 

Output 
frequency 

Par. 405 
Wake up frequency 

20 Hz 

Par. 404 
Sleep frequency 

10 Hz 

Par. 201 
1.41n. freq. 

5 Hz 

While the frequency converter has stopped the motor 
in sleep mode, a theoretical output frequency is cal- 
culated 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 frequen- 
cy will ramp up to the reference. 

In systems with constant pressure regulation, it is ad- 

vantageous 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 set- 

point 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 

lout 

Par. 403 10 sec. 
Sleep Mode Timer 

Sleep Woke up 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 

Time [s] 
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- I 

0 0 

Value: 

0 - 300 sec.(OFF) * OFF 

Function: 
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 frequen- 

cy in parameter 405 Wake up frequency. 

Description 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. 

Value: 

000,0 - par. 405 Wake up frequency * 0.0 Hz 

I Function: 
When the output frequency falls below the preset val- 

ue, the timer will start the time count set in parameter 

403 Sleep mode. The present output frequency will fol- 

low the theoretical output frequency until WIN is 

reached. 

Description of choice: 
Set the required frequency. 

" 

I Value: 

Par 404 Sleep frequency - par. 202 fmAx 

r Function: 

* 50 Hz 

When the theoretical output frequency exceeds the 

preset value, the frequency converter restarts the mo- 

tor. 

Description of choice: 
Set the required frequency. 

: 0 0 

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 SYS- 

TEM before the frequency converter stops the motor. 

This extends the time during which the frequency con- 
verter 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. 

Use Boost Time-Out, par. 472, to set the boost time- 
out. If the boost set-point cannot be reached within the 
specified time, the frequency converter will continue in 

normal operation (Not entering sleep mode). 

Description of choice: 
Set the required Boost setpoint as a percentage of the 

resulting reference under normal operation. 100% cor- 

responds to the reference without boost (supplement). 

Value: 

Depends on the size of the unit. 

Function: 
The preset value determines the switching frequency 
of the inverter, provided Fixed switching frequency [11 

has been selected in parameter 408 Interference re- 

duction method. If the switching frequency is changed, 
this may help to minimise possible acoustic noise from 
the motor. 

NB! 
The output frequency of the frequency 
converter can never assume a value high- 
er 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. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Ii 
NB! 
Switching frequencies higher than 4.5 kHz 
implement automatic derating of the max- 
imum output of the frequency converter, 
See Derating of high switching frequency. 

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 cur- 

rent, 'Low . 

408 Interference reduction method 
. (NOISE REDUCTION) 

Value: 

* ASFM (ASFM) [0] Value: 

Fixed switching frequency * Trip (TRIP) [0] 

(FIXED SWITCHING FREQ.) [1] Autoderate & warning 

LC filter fitted (LC-FILTER CONNECTED) [2] (AUTODERATE & WARNING) [1] 

Warning (WARNING) [2] 
Function: 

Used to select different methods for reducing the 

amount of acoustic interference from the motor. 

Description of choice: 
ASFM [0] guarantees that the maximum switching fre- 
quency, 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 gener- 

ate the best result, as the switching frequency can be 

set to reduce acoustic noise in the motor. The switch- 

ing 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 mo- 

tor, as the frequency converter will otherwise not be 

able to protect the LC-filter. 

Note: ASFM has no function for VLT 8502-8652, 
380-480 V and VLT 8052-8652, 525-690 V. 

409 Function in case of no load 

(FUNCT. LOW CURR.) 

Value: 

Trip (TRIP) 

* Warning (WARNING) 

[0] 

[1] 

Function: 
This function is activated when the output current goes 
below parameter 221 Warning: Low current. 

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 IVLT,N to maintain operation. 

At Warning [2] only a warning will be exported when a 

mains failure occurs, but in severe cases, other ex- 
treme conditions might result in a trip. 

Ii 

NB! 
If Warning has been selected, the life ex- 

pectancy of the drive will be reduced when 
the mains failure persists. 

NB! 
At phase loss the cooling fans cannot be 

powered and the frequency converter 
might trip on overheating. This applies to 

IP 00/IP 20/Nema 1 

VLT 8042-8062, 200-240 V 

VLT 8152-8652, 380-480 V 

VLT 8052-8652, 525-690 V 

IP 54 

VLT 8006-8062, 200-240 V 

VLT 8016-8652, 380-480 V 

VLT 8016-8072, 525-600 V 

VLT 8052-8652, 525-690 V 

* = factory setting, Q = display text, [j = value for use in communication via serial communication port 
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0 

Value: 

* Trip (TRIP) 

Autoderate & warning 
(AUTODERATE & WARNING) 

[0] 

[1] 

Function: 
Select the function which is to be activated when the 

frequency converter is exposed to an overtemperature 
condition. 

Description of 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 per- 

sists, the frequency converter will reduce the output 

current until the heat sink temperature stabilizes. 
When the function is active, a warning will be exported. 

0 0 I I 

Value: 
0 - 60 sec. (61=OFF) * 61 sec. (OFF) 

Function: 
When the frequency converter registers that the output 

current has reached the current limit lum (parameter 
215 Current limit) and stays there for the duration se- 

lected, a cut-out will be performed. 

Description of choice: 
Select for how long the frequency converter is to be 

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 param- 
eters are only used in Closed loop operation; in VLT 
8000 AQUA 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 temper- 
ature 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 Proc- 
ess units. 

: 

Value: 

-999,999.999 - FBmAx * 0.000 

Function: 
Parameters 413 Minimum feedback, FBANN and 414 
Maximum feedback, FB mAx are used to scale the dis- 

play indication, thereby ensuring that it shows the 

feedback signal in a process unit proportionally to the 

signal at the input. 

I Description of choice: 
Set the value to be shown on the display at minimum 

feedback signal value (par. 309, 312, 315 MTh. 

scaling) on the selected feedback input (parameters 
308/311/314 Analog inputs) 

Maximurri feedback;',F,EINiAx 

((MAX.,FEEDBACK).. 

I Value: 

FBMIN - 999,999 999 

Function: 
See the description of par. 413 Minimum feedback, 

FBANN 

I Description of choice: 
Set the value to be shown on the display when maxi- 

mum feedback (par. 310, 313, 316 Max. scaling) has 
been achieved at the selected feedback input (param- 

eters 308/311/314 Analoge inputs). 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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0 II - II III 

II : 

No unit [0] °C [2 

1] * % [1] GPM [2 

2] 

rpm [2] gal/s [2 

3] 

ppm [3] gal/min [2 

4] 

pulse/s [4] gal/h [2 

5] 

Vs [5] lb/s [2 

6] 

1 /min [6] lb/min [2 

7] 

l/h [7] lb/h [2 

8] 

kg/s [8] CFM [2 

9] 

kg/min [9] ft 3/s [3 
0] 

kg/h [10] ft 3/min [3 
1] 

m 3/s [11] ft 3/h [3 
2] 

m 3/min [12] ft/s [3 
3] 

m 3/h [13] in wg [3 
4] 

m/s [14] ft wg [3 
5] 

mbar [15] PSI [3 
6] 

bar [16] lb/in 2 [3 
7] 

Pa [17] HP [3 
8] 

KPa [18] °F [3 
9] 

mWG [19] 

kW [20] 

Function: 
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/Max- 
imum reference and Minimum/ Maximum feedback, as 

well as Setpoint 1 and Setpoint 2. 

Description of choice: 
Select the required unit for the reference/feedback sig- 
nal. 

* = factory setting, () = display text, 0 = value for use in communication via serial communication port 
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m 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 refer- 

ence/setpoint and the actual process state. Such de- 

viations 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 8000 AQUA units 

have been optimised for use in water applications. This 

means that a number of specialised functions are 

available in VLT 8000 AQUA units. 

Using the VLT 8000 AQUA, there is no need for extra 
modules to be installed. For example, only one re- 

quired reference/setpoint and the handling of feed- 

back need to be programmed. 
There is a built in option for connecting two feed-back 
signals to the SYSTEM. 

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 de- 

cide which terminal to use and which parameters to 

program. 

Feedback type Terminal Parameters 
Pulse 33 307 
Voltage 53, 54 308, 309, 310 or 

311, 312, 313 
Current 60 314, 315, 316 
Bus feedback 1 68+69 535 
Bus feedback 2 68+69 536 

Please note that the feedback value in parameter 

535/536 Bus feedback 1 and 2 can only be set via se- 

rial 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,,x , a max- 

imum 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 val- 

ue that the resulting reference can assume. 
The reference range cannot exceed the feedback 
range. 

If Preset references are required, set these in parame- 
ters 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 analog reference. Use the list below to 

decide which terminal to use and which parameters to 

program. 

Reference type Terminal 
Pulse 17 or 29 
Voltage 53 or 54 

Current 60 
Preset reference 
Setpoints 
Bus reference 68+69 

Parameters 
301 or 305 
308, 309, 310 or 
311, 312, 313 
314, 315, 316 
211, 212, 213, 214 
418, 419 

Please note that the bus reference can only be set via 

serial communication. 

Ii 
NB! 
Terminals that are not in use may pref- 

erably be set to No function [0]. 

Inverse regulation 
Normal regulation means that the motor speed increa- 

ses when the reference/setpoint is higher than the 

feedback signal. If there is a need for inverse regula- 

tion, in which the speed is reduced when the reference/ 
setpoint is higher than the feedback signal, inverse 

must be programmed in parameter 420 PID normal/ 
inverse control. 

Anti Windup 

The process regulator is factory preset with an active 
anti-windup function. This function ensures that when 
either a frequency limit, current limit or voltage limit is 

reached, the integrator will be initialised for a frequen- 
cy that corresponds to the present output frequency. 
This avoids integration on a deviation between the ref- 

erence/setpoint and the actual state of the process, the 
controller of which is not possible by means of a speed 
change. This function can be disabled in parameter 
421 PID anti windup. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Start-up conditions 
In some applications, optimum setting of the process 
regulator will mean that it takes an exces-sive time for 
the required process state to be reached. In such ap- 

plications 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 frequen- 

cy 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 ref- 

erence/setpoint and the actual process state. The 

quicker the deviation changes, the stronger the result- 

ing differentiator frequency contribution. The differen- 
tiator 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 Dif- 

ferentiator 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 con- 

stant. 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 fre- 

quency will be 10 RAD/sec., corresponding to (10/ 2 

x) = 1.6 Hz. This means that all currents/voltages that 
vary by more than 1.6 oscillations per second will be 

removed by the filter. 

In other words, regulation will only be carried out on a 

feedback signal that varies by a frequency of less than 

1.6 Hz. Choose a suitable time constant in parameter 
427, PID Lowpass filter time. 

Optimisation of the process regulator 
The basic settings have now been made; all that re- 

mains to be done is to optimize the proportional gain, 
the integration time and the differentiation time (pa- 

rameters 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 re- 

duce 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 integration time until the feed- 
back signal stabilizes, followed by an in- 

crease of 15-50%. 

4. Parameter 425 PID differentiation time is only 
used in very fast-acting SYSTEMS. The typi- 
cal 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 integration time 
have been fully optimized. 

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, l] = value for use in communication via serial communication port 
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PID overview 

Preset 
ref. 

Reference 
Remote 
reference 

The block diagram below shows reference and set- 

point in relation to the feedback signal. 

Resulting 
reference 

Output 
Ire uenc 

External 
ref. 

Setpoint 1 

Setpoint 2 

Feedback 1 

Feedback 2 

Analog F8 
Terminal 60 

Pulse FB 

Terminal 33 

175HA405.11 

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 refer- 

ence depends on the selection made in parameter 417 

Feedback function. 

o Feedback handling 
The feedback handling can be seen from the block di- 

agram on the next page. 

The block diagram shows how and by which parame- 
ters 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 feed- 

back 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 activa- 

ted 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 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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1 setpoint and 1 feedback 
If only 1 setpoint and 1 feedback signal are used, pa- 

rameter 418 Setpoint 1 will be added to the remote 
reference. The sum of the remote reference and Set- 
point 1 becomes the resulting reference, which will 
then be compared with the feedback signal. 

1 setpoint and 2 feedbacks 
Just like in the above situation, the remote reference 

is added to Setpoint 1 in parameter 418. Depending 

on the feedback function selected in parameter 417 

Selpoint 1 ob 

D-1DOX 

Fedbdek functbn 
Pefernefor 17 

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 set- 

point to be added to the remote reference. 

Setpr ab 
to 

D-100% 

Analogue taltdb0C11 :- 
Input 60 
0-20 ,nA Sae. 

to 
0-10261 

Pulse feedback - 
Input 
0-61, 611. S..,. 

II 

b 
D-10011 

1751W67.11 

Sum 
D Ifference 
Averape 
Innarnom 
W ren:um 

1)._ Feedback 

/WS 

CA 
r/PAN 

Feedback 

O 

Fee0Doc k I 

Tye Zone 
rntn. 
Tye Zane 

LCP: 
Feedback 2 

OM 

taty 

WM. feedback 
Yea. feedback 

Feedback 
estooln1 

LCP: 
Feedback 

Feedback 

Value: 

r Linear (LINEAR) 

Square root (SQUARE ROOT) 

[0] 

[1] 

Function: 
In this parameter, a function is selected which converts 

f a 0A,1 it ICL.ud edbauk hum the process to a 

feedback value that equals the square root of the con- 
nected 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 pressure). 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. 

VLT 6000 HVAC 

tn. 
PID 

P 

* = factory setting, () = display text, = value for use in communication via serial communication port 
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a:, 
Value: 

Minimum (MINIMUM) [0] 

* Maximum (MAXIMUM) [1] 

Sum (SUM) [2] 

Difference (DIFFERENCE) [3] 

Average (AVERAGE) [4] 

2-zone minimum (2 ZONE MIN) [5] 

2-zone maximum (2 ZONE MAX) [6] 

Feedback 1 only (FEEDBACK 1 ONLY) [7] 

Feedback 2 only (FEEDBACK 2 ONLY) [8] 

Function: 
This parameter allows a choice between different cal- 

culation methods whenever two feedback signals are 

used. 

Description of choice: 
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 with feedback 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 re- 

mote 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 con- 

verter 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 add- 
ed to the parameter 419 Setpoint 2. 

If 2-zone maximum [6] is selected, the frequency con- 
verter 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 difference. A negative difference, i.e. one 
where the setpoint is lower than the feedback, is al- 

ways 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 is selected, terminal 53 is read as 

the feedback signal and terminal 54 is ignored. The 
feedback from terminal 53 is directly associated with 

Setpoint 1. 

If Feedback 2 only is selected, terminal 54 is read as 

the feedback signal and terminal 53 is ignored. The 
feedback from terminal 54 is directly associated with 
Setpoint 2. 

II 

Value: 

Rehm - RefmAx * 0.000 

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 Ref- 

erence handling. Used in Closed loop [1] parameter 
100 Configuration. 

Description of choice: 
Set the required value. The process unit is selected in 

parameter 415 Process units. 

Value: 

RefmiN - RefmAx 

* = factory setting, () = display text, fl = value for use in communication via serial communication port 

* 0.000 
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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. 

420 PID normal/inver.se control 

(PID NOR/INV. CTRL) 

Value: 

* Normal (NORMAL) 

Inverse (INVERSE) 

[0] 

[1] 

Function: 
It is possible to choose whether the process regulator 
is to increase/reduce the output frequency if there is a 

deviation between reference/setpoint and the actual 

process state. 
Used in Closed loop [1] (parameter 100). 

Description of choice: 
If the frequency converter is to reduce the output fre- 

quency in case the feedback signal increases, select 

Normal [0]. 

If the frequency converter is to increase the output fre- 

quency in case the feedback signal increases, select 

Inverse [1]. 

D . I 

Value: 

Off (DISABLE) 

* On (ENABLE) 

[0] 

[1] 

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). 

Description of choice: 
The factory setting is On [1], which means that the in- 

tegration link is adjusted to the actual output frequency 
if either the current limit, the voltage limit or the max./ 
min. frequency has been reached. The process regu- 

lator will not be engaged again, until either the devia- 
tion 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. 

NB! 
If Off [0] is selected, it will mean that when 

the deviation changes its prefix, the inte- 
grator will first have to integrate down from 
the level obtained as a result of the former 
error, before any change to the output fre- 
quency occurs. 

422 PID start-up frequency 

(PID START VALUE) 

Value: 

fmiN-fmAx (parameter 201 and 202) * 0 Hz 

Function: 
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 corre- 
sponds 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 choice: 
Set the required start frequency. 

NB! 
If the frequency converter is running at the 
current limit before the desired start fre- 
quency 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 oper- 
ation. 

NB! 
PID start frequency is always applied in 

clockwise direction. 

* = factory setting, () = display text, = value for use in communication via serial communication port 
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I 

I " 0 

Value: 
0.00 - 10.00 * 0.01 

Function: 
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). 

Description of choice: 
Quick regulation is obtained by a high gain, but if the 

gain is too high, the process may become unstable. 

LValue: 
0.01 - 9999.00 sec. (OFF) * OFF 

I Function: 
The integrator provides a constant change of the out- 

put frequency during constant error between the ref- 

erence/setpoint and the feedback signal. The greater 
the error, the quicker the integrator frequency contri- 

bution 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). 

Description 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 regu- 

lator will take a long time to regulate in relation to a 

given error. 

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). 

I Description 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 destabi- 
lised as a result of overswings. 

o I - 

D 

Value: 

5.0-50.0 * 5.0 

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). 

j Description of choite:- 
Select a limit to differentiator gain as required. 

I 

Value: 

0.01 - 10.00 * 0.01 

Function: 
Oscillations on the feedback signal are dampened by 

the lowpass filter in order to reduce their impact on the 
process regulation. This can be an advantage if there 
is a lot of noise on the. signal. 
Used in Closed loop [1] (parameter 100). 

Description of choice: 
Select the desired time constant (r). If a time constant 
(r) of 0.1 s is programmed, the break frequency for the 
lowpass filter will be 1/0.1 = 10 RAD /sec.; correspond- 
ing to (10/(2 x rr )) = 1.6 Hz. 

The process regulator will thus only regulate a feed- 
back signal that varies by a frequency lower than 1.6 

Hz. 

If the feedback signal varies by a higher frequency 
than 1.6 Hz, the Process regulator will not react. 

* = factory setting, 0 = display text, [] = value for use in communication via serial communication port 
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Feedback 

Disturbed feedback signal 

0.6 t (Sec.) 

Lowpass filter 
f g = 10 Hz 

Feedback 

Filtered feedback signal 

170Z293.11 0.6 t (Sec.) 

433 - Motor Alternation Time 

-(MOTOR ALT. TIME) 

Value: 

0 (OFF) - 999 hrs 

r Function: 
This is the time that sets the length of time between 
motor alternation events. When the time elapses, the 

relay selected in parameter 323 or 326 changes state 

and initiates the external control devices that discon- 
nect the active motor and connect the alternate motor. 

(Contactors or Starters used to connect and discon- 

nect the motors are supplied by others.) 

The timer resets after completition of the alteration se- 
quence. 

Parameter 434 - Motor Alteration Function, selects the 
type of stop - Ramp or Coast. 

J 

* OFF 

Description of choice: 
Sets the time between motor alternation events. 

& - 

" 

Value: 

* Ramp (RAMP) 

Coast (COAST) 

[0] 

[1] 

Function: 
When a motor is stopped after the duration set in pa- 

rameter 433, Motor alternation time expires, the motor 
is commanded to either coast or ramp to a stop. If the 
motor is not running at the time of alteration, the relay 
simply changes state. If the motor is running at the time 
of alteration, a start command is sent following altera- 
tion. Motor Alteration is displayed on the drive control 
panel during alternation. 

When Coast is selected, after coasting is initiated, a 

delay of 2 seconds occurs prior to the relay changing 
state. Ramp-down time is set in parameter 207. 

Description of choice: 
Set the desired stop function. 

I I 

IP 

Value: 

Off 

* On 

[0] 

[1] 

Function: 
The frequency converter includes a feature, which en- 

sures that the output voltage is independent of 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. 

Description of choice: 
In some cases this dynamic compensation can cause 
resonance's in the DC link and should then be disa- 
bled. 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 sup- 
press harmonics. Can also occur on mains with low 
short circuit ratio. 

gip 
NB! 
This is a hidden parameter. The only ac- 
cess is with the MCT 10 software tool. 

* = factory setting, () = display text, 0 = value for use in communication via serial communication port 
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Enhanced Sleep Mode 

Using the frequency for initiating sleep-mode is ac- 
ceptable in many cases, but if the suction pressure is 

varying or the pump has a flat pump curve toward low 
speed, this method might not be accurate enough. The 
enhanced sleep mode has been developed to over- 

come problems under such conditions. 

If operating with constant pressure control in the SYS- 

TEM, for instance a drop in the suction pressure will 

lead to an increase in frequency to maintain pressure. 
Consequently there is a situation, where the frequency 
will vary independent of the flow. This can lead to in- 

appropriate activation of sleep mode or wake-up of the 

frequency converter. 

Flat pump curves leads to a situation where there will 

be little or no change in frequency in response to flow 
variation. Consequently, the frequency converter 
might not reach the sleep frequency when setting it at 

a low value. 

How Does It Work? 
Enhanced sleep mode is based on power/frequency 
monitoring and works in closed loop only. Stop due to 

the enhanced sleep mode function is initiated under 
the following conditions: 

Power consumption is below the no/low flow 
power curve and stays there for a certain time 

(parameter 463 Enhanced sleep mode timer) 

or 

The pressure feedback is above the refer- 

ence when running at minimum speed and 

stays there for a certain time (parameter 463 

Enhanced sleep mode timer). 

If the feedback pressure falls below the wakeup pres- 

sure (Parameter 464 Wakeup pressure), the frequency 
converter restarts the motor. 

Dry Run Detection 

For most pumps, especially submersible bore-hole 
pumps, it must be assured that the pump is stopped in 

case of dry run. This is assured by the Dry run detec- 
tion feature. 

How Does It Work? 
Dry run detection is based on power/frequency moni- 
toring and works in both closed and open loop. 

Stop (trip) due to dry run is initiated under following 
conditions: 
Closed loop: 

The frequency converter is running at maxi- 
mum frequency (parameter 202 Output fre- 

quency high limit, fmAx) and 

Feedback is below minimum reference (pa- 

rameter 204 Minimum reference, Ref ,miN) and 

Power consumption is below the no/low flow 
power curve for a certain time (parameter 

470 Dry run time out) 

Open loop: 

Whenever the power consumption is below 

the no/low flow power curve for a certain time 

(parameter 470 Dry run time out) the frequen- 

cy converter will trip. 

The frequency converter can be set up for either man- 

ual or automatic restart after stop (parameters 400 
Reset function and 401 Automatic restart time). 

Enabling and disabling the features 

Enhanced Sleep Mode and Dry Run Detec- 
tion can be enabled and disabled independ- 
ently. This is done in parameter 463 

Enhanced sleep mode timer and parameter 
470 Dry run time out. 

Centrifugal pumps with radial impellers show a clear 
one-to-one relation between power consumption and 

flow, which is utilized to detect a no or low flow situa- 

tion. 

It is only necessary to enter two sets of values for pow- 
er and frequency (min and max) at no or low flow. The 
frequency converter then automatically calculates all 

data in-between those two sets of values and gener- 
ates the no/low flow power curve. 
If the power consumption falls below the power curve, 
the frequency converter enters Sleep-mode or trips 
due to dry run, depending on the configuration. 
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Power 

Par.468 
Max. 
pump 
power 

Par.467 
Min. 
pump 
power 

0 

Par.466 
Max. pump 
frequency 

Par.465 
Mln. pump 
frequency 

.14 

Flow 

Power 

Par.468 
Max. 
pump 
power 

Par.467 
Min. 
pump 
power 

Drive in normal 
operation 

176FA283.11 

No/low flow power 
curve 

Sleep or dry I 

run detection 
I Frequency 

Par.465 
Min. 
pump 
frequency 

Par.466 
Max. 
pump 
frequency 

Dry run protection. Shuts down at no or low 

flow and protects the motor and pump from 

overheating. 

Improved energy savings with Enhanced 

sleep mode. 

Minimized risk of bacterial growth in drinking 
water because of insufficient motor cooling. 

Easy commissioning. 

Works together with the Danfoss cascade 
controller. 

Only centrifugal pumps with radial impeller show a 

clear one to one relationship between flow and power. 

Consequently proper functionality of the Enhanced 
Sleep Mode and Dry Run Detection is only given for 

this type of pump. 

463 Enhanced Sleep Mode Timer 

(ESL timer) 

Value: 

Value 0 - 9999 sec. * 0 = OFF 

Function: 
The timer prevents cycling between Sleep mode and 
normal operation. If for instance the power consump- 
tion falls below the nO/Inw flow power curve the fre- 

quency converter will change mode when the timer 
expires. 

Description of choice: 
In case of cycling, set the timer to an appropriate value 
that limits the number of cycles. 
The value 0 disables Enhanced sleep mode. 
Note: In parameter 406 Boost set point it is possible to 

set up the frequency converter to provide a pressure 
boost before the pump is stopped. 

NB! 
The value of this parameter must be set 
higher than the value of Dry Run Time 

Out, par. 470. Otherwise dry run trip will 
never occur. 

464 Wakeup Pressure 

(Wakeup Pressure) 

Value: 
Par. 204 Rehm - par. 418 Setpoint 1 * o 

Function: 
When in Sleep mode the frequency converter will wake 
up when the pressure is below the Wakeup pressure 
for the time set in parameter 463 Enhanced sleep mode 
timer. 

I Description of choice: fl 
Set an appropriate value for the SYSTEM. The unit is 

set in parameter 415. 

465 Minimum pump frequency 

(Pump min. freq.) 

Value: 

Value par. 201 fmiN - par. 202 fmAx (Hz) * 20 

Function: 
This parameter is linked to parameter 467 Minimum 
Power and is used for no/low flow power curve. 

I Description of choice: 
Enter a value equal or close to the desired minimum 
frequency set in parameter 201 Output frequency low 
limit, fmiN . Please note, that the extension of the no/low 

* = factory setting, () = display text, = value for use in communication via serial communication port 
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flow power curve is limited by parameters 201 and 202 

and not by parameters 465 and 466. 

Value: 
Value par. 201 fmirsi - par. 202 fmAx (Hz) * 50 

Function: 
This parameter is linked to parameter 468 Maximum 

pump power and is used for the no/low flow power 

curve. 

Description of choice: 
Enter a value equal or close to the desired maximum 

frequency set in parameter 202 Output frequency high 

limit, fmAx 

I I - 

Value: 

0 - 500.000 W 

Function: 
The associated power consumption at the frequency 
entered in parameter 465 Minimum pump frequency. 

Description of choice: 
Enter the no/low flow power reading at minimum pump 

frequency entered in parameter 465. 

- 

- 

Value: 

0 - 500.000 W *0 
Function: 

The associated power consumption at the frequency 
entered in parameter 466 Minimum pump frequency. 

Description of choice: 
Enter the no/low flow power reading at maximum 
pump frequency entered in parameter 466. 

II 

Value: 

0.01 - 2 * 1.2 

Function: 
This function is used for an off-set of the no/low flow 
power curve, which can be used as a safety factor or 

for fine tuning of the system. 

I Description of choice: 
Description The factor is multiplied to the power val- 
ues. E.g. 1.2 will increase the power value with 1.2 

over the whole frequency range. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Value: 

5-30 sec. * 30 = OFF 

Function: 
If the power is below the no/low flow power curve, run- 

ning at max speed for the time set in this parameter, 
the frequency converter will trip on Alarm 75: Dry run. 

In open loop operation the maximum speed does not 

necessarily need to be reached before tripping. 

Description of choice: 
Set the value to obtain the desired delay before trip- 

ping. Manual or automatic restart can be programmed 
in parameter 400 Reset function and 401 automatic re- 

start time. 

The value 30 disables Dry run detection. 

NB! 
The value of this parameter must be set 

lower than the value of ESL Timer, par. 

463. Otherwise dry run trip will never oc- 

cur. 

471 Dry Run Interlock Timer 

(Dry run int time) 

Value: 

0.5-60 min. * 30 min. 

Function: 
This timer determines when a trip due to dry run can 

be reset (both automatically and manually). When the 

timer expires, restart the frequency converter by re- 

setting it either automatically or manually. 

Description of choice: 
Parameter 401 Automatic restart time still determines 
how frequent an attempt to reset a trip will be per- 

formed. If for instance parameter 401 Automatic restart 
time is set to 10 sec. and parameter 400 Reset func- 

tion is set to Automatic Reset x10 the frequency con- 
verter will attempt to reset the trip 10 times within 100 

seconds. If parameter 471 is set to 30 min. the fre- 
quency converter will consequently not be able to reset 
(automatically or manually) a dry run trip before the 

timer has expired. 

: 

Value: 
0 (DISABLE) - 999 s * 30 min. 

Function: 
Use this parameter to specify the maximum time spent 

to reach the Boost setpoint specified in parameter 406. 

If the boost setpoint cannot be reached within the 

specified time, the frequency converter will continue in 

normal operation (Not entering sleep mode). 

Description of choice: 
Set the maximum number of seconds allowed to reach 
the value of Boost Setpoint, par. 406. 

tr = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Serial communication for FC protocol 

Master 

Serial communication 

Slave Slave 2 

Address 1 Address 2 

195NA035.10 

Slave 31 
(1 26) 

Address 31 (126) 

Protocols 
As standard, all VLT 8000 AQUA units have a RS 485 

port which enables a choice among four protocols. 

FC 

Prof ibus* 

Modbus RTU* 

Device Net* 

Lon Works* 

* Please note that these are option cards with separate 
input terminals. 

Telegram communication 
Control and reply telegrams 
The telegram communication in a master/slave sys- 

tem is controlled by the master. A maximum of 31 

slaves can be connected to one master, unless a re- 

peater is used. If a repeater is used, a maximum of 126 

slaves can be connected to one master. 

The master continuously sends telegrams addressed 
to the slaves and awaits reply telegrams from these. 

The response time of the slaves is max. 50 ms. 

Only a slave that has received a faultless telegram ad- 

dressed to that slave will response by sending a reply 

telegram. 

Broadcast 
A master can send the same telegram at the same time 

to all slaves connected to the bus. In such broadcast 
communication, the slave does not send a reply tele- 
gram to the master, provided the telegram has been 

correctly received. Broadcast communication is set up 

in the address format (ADR), see the next page. Con- 
tents of a character (byte) 

Each transferred character begins with a start bit. Sub- 

sequently, 8 data-bits are transferred, corresponding 
to one byte. Each character is secured via a parity bit 

set to "1" when there is even parity (i.e. an even num- 

ber of binary l's in the 8 data-bits and the parity bit 

combined). A character ends with a stop bite and thus 
consists of a total of 11 bits. 

195NA036.10 

Start 0 1 2 3 4 5 6 7 Even Stop 
bit Parity bit 

Telegram build-up under FC protocol 
Each telegram begins with a start character (STX) = 

02 Hex, followed by a byte that gives the telegram 

length (LGE) and a byte that gives the VLT address 
(ADR). Then follows a number of data bytes (variable, 

depending on telegram type). The telegram ends with 

a data control byte (BCC). 

19JNAU99JU 

STX LGE ADR DATA BCC 

Telegram times 
The speed of communication between a master and a 

slave depends on the baud rate. The baud rate of the 

frequency converter must be the same as the baud 

rate of the master and is selected in parameter 502 

Baudrate. 

After a reply telegram from the slave, there must be a 

minimum pause of 2 characters (22 bits) before the 
master is able to send another telegram. At a baudrate 
of 9600 kbaud, there must be a minimum pause of 2.3 

msec. After the master has completed the telegram, 
the response time of the slave back to the master will 

be max. 20 msec. and there will be a minimum pause 
of 2 characters. 

195NA038.10 

Response 
time 

Pause 
time 
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Pause time, min.: 2 characters 
Response time, min.: 2 characters 
Response time, max.: 20 msec. 

The time between individual characters in a telegram 
is not to exceed 2 characters and the telegram must 

be completed within 1.5 times the rated telegram time. 
If the baud rate is 9600 kbaud and the telegram length 
is 16 baud, the telegram must be completed within 
27.5 msec. 

195NA039.10 

STX LGE ADR DATA 

Time between characters 

BCC 

Telegram length (LGE) 

Thetelegram length is the number of data bytes plus 

address byte ADR plus data control byte BCC. 

Telegrams with 4 data bytes have a length of: 

LGE = 4 + 1 + 1 = 6 bytes 

Telegrams with 12 data bytes have a length of: 

LGE = 12 + 1 +1 =14 bytes 

Telegrams that contain text have a length of 10+n 

bytes. 10 is the fixed characters, while 'n' is variable 

(depending on the length of the text). 

Frequency converter address (ADR) 
Two different address formats are used, in which the 

address range of the frequency converter is either from 

1-31 or from 1-126. 

1. Address format 1-31 

The byte for this address range has the following pro- 

file: 

7 6 5 4 3 2 1 

0 

0 

195NA040.10 

Bit 7 = 0 (address format 1-31 active) 
Bit 6 is not used 
Bit 5 = 1. Rrnariract, address bits (0-4), not used 

Bit 5 = 0: No Broadcast 
Bit 0-4 = frequency converter address 1-31 

2. Address format 1-126 

The byte for the 1-126 address range has the following 
profile: 

7 6 5 4 3 2 1 0 

1 

195NA041.10 

Bit 7 = 1 (address format 1-126 active) 
Bit 0-6 = frequency converter address 1-126 

Bit 0-6 = 0 Broadcast 

The slave sends the address byte back to the master 
in the reply telegram in unchanged form. 

Example: 
A telegram is sent to frequency converter address 22 

using address format 1-31: 

7 6 5 4 3 2 1 0 

0 0 0 1 1 1 0 

176FA155.10 

Data control byte (BCC) 

The data control byte can be explained by means of 

an example: Before the first byte of the telegram is re- 

ceived, the calculated check sum (BCS) is 0. 

7 6 5 4 3 2 1 0 

0 0 0 0 0 0 0 0 

195NA043.10 

After the first byte (02H) has been received: 

BCS = BCC EXOR "first byte" 

(EXOR = exclusive-or gate) 
BCS = 00000000 (00H) 

EXOR 

"first byte" = 0 0 0 0 0 0 1 0 (02H) 

BCC = 0 0 0 0 0 0 1 0 

Each additional, subsequent byte is gated with BCS 

EXOR and results in a new BCC, such as: 

BCS = 0 0 0 0 0 0 1 0 (02H) 

EXOR 

"second byte" = 1 1 0 1 0 1 1 0 (D6H) 

BCC = 1 1 0 1 0 1 0 0 
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Data character (byte) 
The build-up of data blocks depends on the type of 
telegram. There are three types of telegram and the 
telegram type applies to both control telegram (master 

slave) and reply telegram (slave master). The three 

types of telegram are the following: 

1. Parameter block, used for transferring pa- 

rameters between master and slave. The da- 

ta block has 12 bytes (6 words) and also 

contains the process block. 
195NA044.10 

PKE IND PWE high PWElow PCD1 PCD2 

Parameter block Process block 

2. Process block, built up as a data block with 

four bytes (2 words), covering: 
- Control word and reference value (from 

master to slave) 
- Status word and present output frequency 
(from slave to master). 

1. Parameter bytes 

195NA046.10 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

to L- 

E 2 
E E 
0 3 

CL 

Parameter commands and replies (AK) Bits no. 12-15 

are used for transferring parameter commands from 
master to slave and the slave's processed reply back 
to the master. 

195NA066.10 Parameter commands master slave: 

PCD1 PCD2 Bit no. 

15 14 13 12 Parameter command 
3. Text block, used for reading or writing texts 0 0 0 0 No command 

via the data block. 0 0 0 1 Read parameter value 

PKE IND Ch 1 Ch 2 Ch n PCD1 PCD2 0 0 1 0 Write parameter value in RAM 

(word) 
Text block Process block 

0 0 1 1 Write parameter value in RAM 

(double word) 

1 1 0 1 Write parameter value in RAM and 

EEPROM (double word) 

1 1 1 0 Write parameter value in RAM and 

EEPROM (word) 

1 1 1 1 Read/write text 

Reply slave. master: 

Bit no. 

15 14 13 12 Reply 

0 0 0 0 No reply 

0 0 0 1 Parameter value transferred (word) 

0 0 1 0 Parameter value transferred (dou- 
ble word) 

0 1 1 1 Command cannot be executed 
1 1 1 1 Text transferred 
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If the command cannot be carried out, the slave will 

send this reply (0111) Command cannot be executed 
and give the following error message in the parameter 
value (PWE): 

(reply 0111) 

0 

Error message 

The parameter number used does 
not exist 

1 There is no write access to the pa- 
rameter called 

2 The data value exceeds the param- 
eter limits 

3 

4 

The used sub-index does not exist 
The parameter is not of the array 
type 

5 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 frequency converter. E.g. 

some parameters can only be 

changed when the motor has stop- 
ped 

130 There is no bus access to the pa- 
rameter called 

131 Data change is not possible be- 

cause factory Setup has been se- 
lected 

Parameter number PNU) 

Bits no. 0-10 are used for transmitting parameter num- 

bers. The function of a given parameter is defined in 

the parameter description in the Programming section. 

Index 

I PKE ,IN/6/PWEhighIPWElow 

Index is used together with the parameter number for 
read/write access to parameters with an index, such 

as parameter 615 Error code. Index has 2 bytes - a 

lowbyte and a highbyte. However, only the lowbyte is 

used. See example on the following page. 

Example - Index: 

The first error code (index [1]) in parameter 615 Error 

code must be read. 

PKE = 1267 Hex (read parameter 615 Error code). IND 

= 0001 Hex - Index no. 1. 

1267 H 0001 H 

PKE IND PWE 

The frequency converter will respond in the parameter 
value (PWE) block by means of an error code with a 

value from 1-99. See List of warnings and alarms to 

identify the error code. 

Parameter value (PWE) 

PKE I IND FrEr 
/,/, 7 /MY,' 

The parameter value block consists of 2 words (4 

bytes) and its value depends on the command given 

(AK). If the master enquires about a parameter value, 
the PWE block contains no value. 

If a parameter value is to be changed by the master 
(write), the new value is entered in the PWE block and 

sent to the slave. 

If the slave responds to a parameter requirement (read 
command), the present parameter value is transferred 
in the PWE block and returned to the master. 

If a parameter does not contain a numerical value, but 

several data selection options, e.g. parameter 001 

Language, where [0] is English and [1] is Danish, the 

data value is selected by writing the value in the PWE 

block. See example on the following page. 

Via the serial communication it is only possible to read 

parameters with data type 9 (text string). In VLT 8000 

AQUA, parameters 621-631 Nameplate data have da- 

ta type 9. For example, it is possible in parameter 621 

(Unit Type) to read the unit size and mains voltage 
range. 

When a text string is transferred (read), the telegram 
length is variable, since the texts have different 
lengths. The telegram length is stated in the 2nd byte 
of the telegram, called LGE. 

In order to read a text via the PWE block, the param- 
eter command (AK) must be set to 'F' Hex. 

The index character is used to indicate whether the 
command in question is a read or write command. For 
a read command, the index must have the following 
format: 
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04 00 H 

Highbyte Lowbyte 

IND 

VLT 8000 AQUA has two parameters for which a text 
can be written: parameters 533 and 534 Display text, 

see the description of these, under the parameter de- 

scription. In order to write a text via the PWE block, the 

parameter command (AK) must be set to 'F' Hex. 

For a write command, the index must have the follow- 

ing format: 

The reply from the slave to the master will be: 

10CA H 0000 H 0000 H 03E8 H 

PKE IND PWE high PWElow 

Example - Choice of a data value: 
kW [20] is to be selected in parameter 415 Process 

units. This value must be remembered after a power 
failure, so it is written in EEPROM. 

PKE = E19F Hex - Write to parameter 415 
1 05 00 H Process units 

Highbyte Lowbyte IND = 0000 Hex 
IND PWEHIGH = 0000 Hex 

Data types supported by the frequency converter PWELow 0014 Hex - Choose data choice kW [20] 

Datatype Description 176FA190.70 

3 Integer 16 
E19F H 0000 H 0000 H 0014 H 

4 Integer 32 PKE IND PWEhjgh PWEI 

5 Unsigned 8 Svaret fra slaven til masteren vil vmre: 

6 Unsigned 16 
1/P7,11TO .1.1 

7 Unsigned 32 119F H 0000 H 0000 H 0014 H 

9 Text string 
PKE IND PWE high PWE low 

Unsigned means there is no sign included in the tele- 

gram. 

Example - Write a parameter value: 
Parameter 202 Output frequency high limit, fmAx is to 

be changed to 100 Hz. This value must be remember 
after a power failure, so it is written in EEPROM. 

Example - Read a parameter value: 

The value in parameter 206 Ramp-up time is required. 
The master sends the following inquiry: 

PKE = 10CE Hex - read parameter 206 
PKE EOCA Hex - Write to parameter 202 Ramp-up time 

Output frequency high limit, fmAx IND = 0000 Hex 

IND = 0000 Hex PWEHIGH = 0000 Hex 
PWEHIGH = 0000 Hex PWELow 0000 Hex 

PWELow 03E8 Hex - Data value 1000, corre- 

sponding to 100 Hz, see Conversion. 

If the parameter 
time is 10 

master will 

10CE H 0000 H 0000 H 

7752A70& Q 

0000 H 

PKE IND PWE high PWEI,, 

value in parameter 206 Ramp-up 
seconds, the reply from the slave to the 

be as follows: 

EOCA H 0000 H 0000 H 03E8 H 

PKE. IND PWE high PWElovi 

7 SZA709 Q 

10CE H 0000 H 0000 H 000A H 

PKE IND PWEhjgh PWEIow 
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Conversion: Conversion table: 

Conversion 
The different attributes for each parameter can be 

seen in the section on factory settings. Since a pa- 
rameter value can only be transferred as a whole 
number, a conversion factor must be used to transfer 
decimals. 

Example: 

Conversion 
index factor 
74 3.6 

2 100 

1 10 

0 1 

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 thus be understood as 10.0. 

-1 0.1 

-2 0.01 

-3 0.001 

-4 0.0001 

Process word 

The process word block is divided into two blocks each 
of 16 bits, which always come in the sequence stated. 

195NA066.10 

PCD1 PCD 2 

Control telegram 

(master slave) 
Control 
word 

Reference val- 

ue 

Reply telegram 
(slave master) 

Status 

word 

Given output 
frequency 

PCD1 PCD2 

160 MG.80.A9.02 - VLT is a registered Danfoss trademark 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 230 of 614



VLT® 8000 AQUA 

Control word according to FC protocol 
The control word is used for transmitting commands 
from a master (e.g. a PC) to a slave. 

Master --J. Slave 
" Control/, 

,word// 
Seriel 
corn. ref. 

15 14 13 12 11 10 9 8 7 6 5 4 3 2.1 0 Bit no. 

Bit Bit = 0 

00 

01 

02 DC braking 

03 Coasting stop 

04 Quick stop 

05 Freeze output frequency 

Ramp stop Start 

Reset 

Bit =1 

Preset ref. lsb 

Preset ref. msb 

06 
07 

08 
09 No function 

10 Data not valid 

Jog 

No function 

Data valid 

11 

12 

13 

14 

15 

Activate relay 1 

Activate relay 2 

Choice of setup lsb 

Choice of setup msb 

Reversing 

Bit 00/01: 
Bits 00 and 01 are used for choosing between the four 
pre-programmed references (parameters 211- 214 
Preset reference) in accordance with the following ta- 

ble: 

Preset ref. Parameter Bit 01 Bit 00 

1 

2 

3 

4 

211 

212 

213 

214 

0 

0 

1 

1 

0 

1 

0 

NB! 
Parameter 508 Choice of preset refer- 

ence is used to choose how bits 00/01 are 

to be gated with the corresponding func- 

tions of the digital inputs. 

Bit 02, DC BRAKE: 
Bit 02 = 0 leads to DC braking and stop. Set braking 

current and duration in parameter 114 DC braking cur- 

rent and in parameter 115 DC braking time. Note: 

Parameter 504 DC brake is used for selecting how bit 

02 is to be gated with the corresponding function of 

terminal 27. 

Bit 03. Coasting stop: 

Bit 03 = "0" means that the frequency converter im- 

mediately "lets go" of the motor (the output transistors 

are "turned off"), which means that the motor runs 

freely until it stops. 
Bit 03 = "1" means that the frequency converter is able 
to start the motor, provided the other conditions for 
starting are fulfilled. Note: In parameter 503 Coasting 

stop the choice is made of how bit 03 is to be gated 
with the corresponding function of terminal 27. 

Bit 04, Quick stop: 

Bit 04 = "0" leads to a stop in which the motor speed 

is ramped down to stop via parameter 207 Ramp-down 
time. 

Bit 05, Freeze output frequency: 
Bit 05 = "0" means that the given output frequency (in 

Hz) is frozen. The frozen output frequency can now 

only be changed via the digital inputs programmed for 
Speed up and Speed down. 

Ii 
NB! 

If Freeze output is active, the frequency 
converter cannot be stopped via Bit 06 

Start or via terminal 18. The frequency 
converter can only be stopped in the fol- 

lowing ways: 

Bit 03 Coasting stop 

Terminal 27 

Bit 02 DC braking 

Terminal 19 programmed for DC braking 

Bit 06, Ramp stop/start: 
wBit 04 = "0" leads to a stop in which the motor speed 

is ramped down to stop via parameter 207 Ramp-down 

time. 

Bit 06 = "1" means that the frequency converter is able 

to start the motor, provided the other conditions for 
starting are fulfilled. Note: In parameter 505 Start a 

choice is made of the way bit 06 Ramp stop/start is to 

be gated with the corresponding function of terminal 
18. 

Bit 07, Reset: 

Bit 07 = "0" leads to no reset. 
Bit 07 = "1"means that a trip is reset. 

Reset is activated on the leading edge of the signal, 
i.e. at the change from logic '0' to logic '1'. 

Bit 08, Jog: 
Bit 08 = "1" means that the output frequency is deter- 
mined by parameter 209 Jog frequency. 

Bit 09. No function: 
Bit 09 has no function. 

Bit 10, Data not valid/Data valid: 
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Used for telling the frequency converter whether the 
control is to be used or ignored. Bit 10 = "0" means that 
the control word is ignored. Bit 10 = "1" means that the 
control word is used. This function is relevant because 
the control word is always contained in the telegram, 
regardless of the type of telegram used, i.e. it is pos- 

sible to disconnect the control word if it is not to be 

used in connection with updating or reading of param- 
eters. 

Bit 11, Relay 1: 

Bit 11 = "0": Relay 1 is not activated. 
Bit 11 = "1": Relay 1 is activated, provided Control word 
bits 11/12 has been selected in parameter 323 Relay 

outputs. 

Bit 12, Relay 2: 

Bit 12 = "0 ": Relay 2 is not activated. 

Bit 12 = "1": Relay 2 is activated, provided Control word 
bits 1 ///2has been selected in parameter 326 Relay 

outputs. 

NB! 
If the time-out period set in parameter 556 

Bus time interval function is exceeded, re- 

lays 1 and 2 will lose their voltage if they 
have been activated via serial communi- 

cation. 

Bits 13/14, Choice of Setup: 

Bits 13 and 14 are used to choose among the four 
menu Setups in accordance with the following table: 

Setup Bit 14 Bit 13 

1 0 0 

2 0 1 

3 1 0 

4 1 1 

This function is only possible if Multi-setups has been 

selected in parameter 004. 

Note: In parameter 507 Choice of Setup a choice is 

made of the way bits 13/14 are to be gated with the 

corresponding function of the digital inputs. 

Bit 15, No function/reversing: 
Bit 15 = "0" leads to no reversing. 
Bit 15 = "1" leads to reversing. 

Please note that, in the factory setting, reversing has 

been selected as digital in parameter 506 Reversing, 

which means that bit 15 only leads to reversing, if bus, 

logic or orlogic and has been selected (however, log- 

ic and only together with terminal 19). 

Status word according to FC protocol 

The status word is used to inform the master (e.g. a 

PC) of the condition of the slave (VLT 8000 AQUA). 

- / Alqiuf Output 
Slave Master ,word frequency 

15 14 13 12 

Bit= 0 

Trip 
Bit 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

11 10 9 8 7 6 5 4 3 2 1 0 

Bit =1 

Control ready 

Drive ready 

Stand by 

No trip Trip 

Not in use 

Not in use 

Not in use 

No warning Warning 
Speed ref. Speed = ref. 

Local operation Serial corn. control 

Out of frequency range 

Running 

No function No function 
Voltage warning high/ 
low 

14 

15 

Current limit 

Thermal warning 

Bit 00, Control ready: 

Bit 00 = "1". The frequency converter is ready for op- 
eration. 
Bit 00 = "0". The frequency converter has tripped. 

Bit 01, Drive ready: 

Bit 01 = "1". The frequency converter is ready for op- 
eration, but terminal 27 is a logic '0' and/or a coasting 

command has been received via serial communica- 
tion. 

Bit 02, Stand by: 

Bit 02 = "1". The frequency converter is able to start 
the motor when a start command is given. 

Bit 03, No trip/trio: 
Bit 03 = "0" means that the VLT 8000 AQUA is not in 

an error state. 

Bit 03 = "1" means that the VLT 8000 AQUA has trip- 
ped and needs a reset signal in order for operation to 
be resumed. 

Bit 04, Not in use: 

Bit 04 is not used in the status word. 

Bit 05, Not in use: 

Bit 05 is not used in the status word. 

Bit 06, trip lock: 

Bit 06 = "1" means that there is a trip lock. 
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Bit 07, No warning/warning: 
Bit 07 = "0" means there is no warning. Bit 07 = "1" 

means a warning has occurred. 

Bit 08. Speed ref./speed = ref.: 

Bit 08 = "0" means that the motor is running, but that 
the present speed is different from the preset speed 

reference. This may be the case, i.a. when the speed 

is ramped up/down at start/stop. 
Bit 08 = "1" means that the present motor speed equals 

the preset speed reference. 

Bit 09, Local operation/serial communication control: 

Bit 09 = "0" means that OFF/STOP has been activated 

on the control unit, or that the VLT 8000 AQUA is in 

Hand mode. It is not possible to control the frequency 
converter via serial communication. 
Bit 09 = "1" means that it is possible to control the fre- 

quency converter via serial communication. 

Bit 10, Out of frequency range: 

Bit 10 = "0" if the output frequency has reached the 

value in parameter 201 Output frequency low limit or 

parameter 202 Output frequency high limit. Bit 10 = "1" 

means that the output frequency is within the limits 

stated. 

Bit 11, Not running/running: 
Bit 11 = "0" means that the motor is not running. 

Bit 11 = "1" means that the VLT 8000 AQUA has a start 

signal, or that the output frequency is greater than 0 

Hz. 

Bit 12, No function: 
Bit 12 has no function. 

Bit 13, Voltage warning high/low: 
Bit 13 = "0" means that there is no voltage warning. Bit 

13 = "1" means that the DC voltage of the VLT 8000 

AQUA intermediate circuit is too low or too high. See 

the voltage limits in Warnings and alarms. 

Bit 14, Current limit: 

Bit 14 = "0" means that the output current is smaller 

than the value in parameter 215 Current limit lum . Bit 

14 = "1" means that the output current is higher than 

the value in parameter 215 Current limit lum and the 

frequency converter will trip after the time set in pa-. 

rameter 412 Trip delay overcurrent, lum has passed. 

Bit 15, Thermal warning: 
Bit 15 = "0" means there is no thermal warning. Bit 15 

= "1" means that the temperature limit has been ex- 

ceeded either in the motor, in the frequency converter 
or from a thermistor connected to an analog input. 

Serial communication reference 

Seriel 
corn. ref. Master Slave 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit no. 

The serial communication reference is transmitted to 

the frequency converter in the form of a 16-bit word. 
The value is transmitted as whole numbers 
0 - +32767 (±200 %). 

16384 (4000 Hex) corresponds to 100 %. 

The serial communication reference has the following 
format: 

0-16384 (4000 Hex) - 0-100 % (par. 204 Minimum ref. 

- Par. 205 Maximum ref.). 

It is possible to change the direction of rotation via the 

serial reference. This is done by converting the binary 

reference value to 2's complement. See example. 

Example - control word and serial communication ref.: 

The frequency converter must receive a start com- 
mand, and the reference is to be set to 50 `Yo (2000 
Hex) of the reference range. 

Control word = 047F Hex. Start command 

Reference = 2000 Hex. 50 % reference 

047F H 2000 H 

Control Reference 
word 

The frequency converter is to receive a start com- 

mand, and the reference is to be set to -50 % (-2000 
Hex) of the reference range. 
The reference value is first converted to the first com- 

plement; then 1 binary is added to get 2's complement: 

2000 Hex = 0010 0000 0000 0000 binary 

1 komplement 1101 1111 1111 1111 binary. 

+ 1 binary 
2 komplement 1110 0000 0000 0000 binary 

Control word = 047F Hex. Start command 
Reference = E000 Hex. -50 % reference 

047F H E000 H 

Control Reference 
word 

Present output frequency 
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thatUS' 
!°i517// 

15 14 13 12 

Output 
frequency Slave -* Master 

11 10 9 8 7 6 5 4 3 2 1 0 Bil no. 

The value of the present output frequency of the fre- 

quency converter at any given time is transmitted as a 

16-bit word. The value is transmitted in the form of 

whole numbers 0 -± 32767 (±200 %). 

16384 (4000 Hex) corresponds to 100 %. 

The output frequency has the following format: 

0-16384 (4000 Hex) 0-100 % (Par. 201 Output fre- 

quency low limit - Par. 202 Output frequency high 

limit). 

Example - Status word and present output frequency: 
The master receives a status message from the fre- 

quency converter saying that the present output fre- 

quency is 50 % of the output frequency range. 

Par. 201 Output frequency low limit = 

Par. 202 Output frequency high limit = 

Status word = 

Output frequency = 

0 Hz 

50 Hz 

OF03 Hex. Status mes- 
sage 
2000 Hex. 50 % of the 

frequency range, 

corresponding to 25 Hz. 

OF03 H 2000 H 

Status Output 
word frequency 

164 MG.80.A9.02 - VLT is a registered Danfoss trademark 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 234 of 614



VLT® 8000 AQUA 

Serial communication 500-556 

In this parameter group, the serial communication of 
the frequency converter is set up. 

In order to use serial communication, address and 

baudrate must always be set. In addition, such present 
operational data as reference, feedback and motor 

temperature can be read via serial communication. 

I I 

" 0 0 0 

Value: 

FC protocol (FC PROTOKOL) 

Modbus RTU (MODBUS RTU) 

- 

Value: 

Parameter 500 Protocol = FC protocol [0] 

0 - 126 * 1 

Parameter 500 Protocol = MODBUS RTU [1] * 1 

Function:_ 
In this parameter it is possible to allocate an address 

in a serial communication network to each frequency 
converter. 

Description of choice: 
The individual frequency converter must be given a 

unique address. 
If the number of units connected (frequency converter 
+ master) exceeds 31, an amplifier (repeater) must be 

used. Parameter 501 Address cannot be chosen via 

serial communication, but must be set via the LCP 

control unit. 

: - 

: 

Value: 

300 Baud (300 BAUD) [0] 

600 Baud (600 BAUD) [1] 

1200 Baud (1200 BAUD) [2] 

2400 Baud (2400 BAUD) [3] 

4800 Baud (4800 BAUD) [4] 

* 9600 Baud (9600 BAUD) [5] 

Function: 
In this parameter, the speed is programmed at which 
data is transmitted via serial communication. Baudrate 
is defined as the number of bits transmitted per sec- 
ond. 

Description of choice: 
The transmission speed of the frequency converter 
must be set at a value that corresponds to the trans- 

mission speed of the master. Parameter 502 Bau- 

drate cannot be selected via serial communication; it 

must be set via the LCP control unit. 

The data transmission time itself, which is determined 
by the baudrate selected, is only part of the total com- 
munication time. 

,503 Coastingstop 
(COASTING) 

Value: 

Digital input (DIGITAL INPUT) [0] 

Serial communication (SERIAL PORT) [1] 

Logic and (LOGIC AND) [2] 

* Logic or (LOGIC OR) [3] 

'Function: 
In parameters 503-508, a choice can be made to con- 
trol the frequency converter via the digital inputs and/ 
or via serial communication. 
If Serial communication [1] is selected, the command 
in question can only be activated if a command is given 

via serial communication. 

If Logic and [2] is selected, the function must in addition 
be activated via a digital input. 

Description of choice: 
The table below shows when the motor is running and 

is coasting when Digital input [0], Serial communica- 
tion [1], Logic and [2] or Logic or [3] has been selected. 

NB! 
Please note that terminal 27 and bit 03 of 

the control word are active in the case of 

logic '0'. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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I Digital input [0] Serial communication [1] 
Serial 

KI. 27 corn Function 
Serial 

KI. 27 corn Function 

o 0 Coasting 
Coasting 

0 

0 

0 

1 

Coasting 
o 1 Motor run. 
1 0 Motor run. 1 0 Coasting 
1 1 Motor run. 1 1 Motor run. 

I Logic and[2] Logic 0431 
Serial Serial 

KI. 27 corn Function KI. 27 corn Function 

o 0 Coasting 0 0 Coasting 
0 1 Motor run. 0 1 Coasting 
1 0 Motor run. 1 0 Coasting 
1 1 Motor run. 1 1 Motor run. 

504 DC brake 

(DC BRAKE) 

Value: 

Digital input (DIGITAL INPUT) [0] 

Serial communication (SERIAL PORT) [1] 

Logic and (LOGIC AND) [2] 

* Logic or (LOGIC OR) [3] 

Function: 
See functional description under parameter 503 

Coasting. 

Description of choice: 
The table below shows when the motor is running and 

is DC-braking when Digital input [0], Serial communi- 

cation [1], Logic and [2] or Logic or [3] has been selec- 

ted. 

Ii 
NB! 
Please note that DC braking inverse [3] via 

terminal 19, terminal 27 and bit 03 of the 

control word is active in the case of logic 

'0'. 

I 
Digital input [0] Serial communication [1) 

Serial 
Term. co Function 

19/27 m. 

Serial 

Term. co Function 

19/27 m. 

0 0 DC-brake 0 0 DC-brake 

0 1 DC-brake 0 Motor run. 

1 0 Motor run. 1 S DC-brake 

1 1 Motor run. 1 Motor run. 

Logic and [2] Logic or [3] 

Serial Serial 

Term. co Function 

19/27 m. 

Term. co Function 

19/27 m. 

0 

0 

DC-brake 0 S DC-brake 

Motor run. 0 DC-brake 

1 0 Motor run. 1 S DC-brake 

1 1 Motor run. 1 Motor run. 

505 Start 

(START) 

Value: 

Digital input (DIGITAL INPUT) [0] 

Serial communication (SERIAL PORT) [1] 

Logic and (LOGIC AND) [2] 

* Logic or (LOGIC OR) [3] 

Function: 
See functional description under parameter 503 

Coasting. 

Description of choice: 
The table below shows when the motor has stopped 
and gives the situations in which the frequency con- 
verter has a start command when Digital input [0], 

Serial communication [1], Logic and [2] or Logic or [3] 

has been selected. 

I Digital input [0] Serial communication [1) I 

Serial 
KI.18 corn Function 

Serial 
KI.18 corn Function 

0 0 Stop 0 0 Stop 
0 1 Stop 0 1 Start 
1 0 Start 1 0 Stop 
1 1 Start 1 1 Start 

1 
Logic and [2] Logic or [3] 

Serial Serial 
KI.18 corn Function KI.18 corn Function 

0 0 Stop 0 0 Stop 
0 1 Stop 0 1 Start 
1 0 Stop 1 0 Start 
1 1 Start 1 1 Start 

* = factory setting, () = display text, = value for use in communication via serial communication port 
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Value: 

* Digital input (DIGITAL INPUT) [0] 

Serial communication (SERIAL PORT) [1] 

Logic and (LOGIC AND) [2] 

Logic or (LOGIC OR) [3] 

Function: 
See functional description under parameter 503 

Coasting. 

Description of choice: 
The table below shows when the motor is running 

clockwise and anti-clockwise when Digital input [0], 

Serial communication [1], Logic and [2] or Logic or [3] 

has been selected. 

Digital input [0] Serial communication [1] 

Serial 

KI.19 co Function 

m. 

Serial 
KI.19 co Function 

m. 

0 0 Clockwise 0 0 Clockwise 

0 1 Clockwise 0 1 Counter- 
clock 

1 0 Counter- 
clock. 

1 0 Clockwise 

1 1 Counter- 
clock. 

1 1 Counter- 

clock. 

Logic and' [2] Logic or. [3] 

Serial Serial 
KI.19 co Function 

m. 

KI.19 co Function 

m. 

0 0 Clockwise 0 0 Clockwise 

0 1 Clockwise 0 1 Counter- 

clock. 

1 0 Clockwise 1 0 Counter- 
clock. 

1 1 Counter- 
clock. 

1 1 Counter- 

clock. 

is 

I 

Value: 

Digital input (DIGITAL INPUT) [0] 

Serial communication (SERIAL PORT) [1] 

Logic and (LOGIC AND) [2] 

* Logic or (LOGIC OR) [3] 

Function: 
See functional description under parameter 503 

Coasting. 

Description of choice: 
The table below shows the Setup (parameter 002 Ac- 
tive Setup) that has been selected via Digital input 
[0],Serial communication [1], Logic and [2] or Logic or 

[3]. 
The table also shows the preset reference (parame- 
ters 211-214 Preset reference) that has been selected 

via Digital input [0], Serial communication [1], Logic 
and [2] or Logic or [3]. 

Digital input [0] 

Bus 

msb 

Bus 

Isb 

Setup/Pre- 
set 

msb 

Setup/Pre- 
set 

isb 

Setup no. 

Preset ref. 

no. 

0 0 0 0 1 

0 0 0 1 2 

0 0 1 0 3 

0 0 1 1 4 

0 1 0 0 1 

0 1 0 1 2 

0 1 1 0 3 

0 1 1 1 4 

1 0 0 0 1 

1 0 0 1 2 

1 0 1 0 3 

1 0 1 1 4 

1 1 0 0 1 

1 1 0 1 2 

1 1 1 0 3 

1 1 1 1 4 

* = factory setting, () = display text, = value for use in communication via serial communication port 
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Serial communication [1] 

Bus 
msb 

Bus 

sb 

Setup/Pre- 
set 
msb 

Setup/Pre- 
set 

Isb 

Setup no. 

Preset ref. 

no. 

0 0 0 0 1 

0 0 0 1 1 

0 0 1 0 1 

0 0 1 1 1 

0 1 0 0 2 

0 1 0 1 2 

0 1 1 0 2 

0 1 1 1 2 

1 0 0 0 3 

1 0 0 1 3 

1 0 1 0 3 

1 0 1 1 3 

1 1 0 0 4 

1 1 0 1 4 

1 1 1 0 4 

1 1 1 1 4 

Logic and [2] 

Bus 

msb 

Bus 

Isb 

Setup/Pre- 
set 

msb 

Setup/Pre- 
set 

Isb 

Setup no. 

Preset ref. 

no. 

0 0 0 0 1 

0 0 0 1 1 

0 0 1 0 1 

0 0 1 1 1 

0 1 0 0 1 

0 1 0 1 2 

0 1 1 0 1 

0 1 1 1 2 

1 0 0 0 1 

1 0 0 1 1 

1 0 1 0 3 

1 0 1 1 3 

1 1 0 0 1 

1 1 0 1 2 

1 1 1 0 3 

1 1 1 1 4 

Logic or [3] 

Bus 

msb 

Bus 

Isb 

Setup/Pre- 
set 
msb 

Setup/Pre- 
set 
Isb 

Setup no. 

Preset ref. 

no. 

0 0 0 0 1 

0 0 0 1 2 

0 0 1 0 3 

0 0 1 1 4 

0 1 0 0 2 

0 1 0 1 2 

0 1 1 0 4 

0 1 1 1 4 

1 0 0 0 3 

1 0 0 1 4 

1 0 1 0 3 

1 0 1 1 4 

1 1 0 0 4 

1 1 0 1 4 

1 1 1 0 4 

1 1 1 1 4 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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509 = 532Data Tead-- "t 

Value: 
Parameter 
no. 

Description Display text Unit Updating in- 
terval 

509 Resulting reference (REFERENCE %) 80 msec. 

510 Resulting reference [unit] (REFERENCE [UNIT]) Hz, rpm 80 msec. 

511 Feedback [unit] (FEEDBACK) Par. 415 80 msec. 

512 Frequency [Hz] (FREQUENCY) Hz 80 msec. 

513 User-defined read-out (CUSTOM READOUT) Hz x scaling 80 msec. 

514 Motor current [A] (CURRENT) Amp 80 msec. 

515 Power [kW] (POWER KW) kW 80 msec. 

516 Motor voltage [V] (POWER HK) HP 80 msec. 

517 Motor voltage [V] (MOTOR VOLT) VAC 80 msec. 

518 DC link voltage [V] (DC LINK VOLTAGE) VDC 80 msec. 

519 Thermal load, motor [ %] (MOTOR TEMPERATURE) 80 msec. 

520 Thermal load, VLT [ %] (VLT TEMPERATURE) 80 msec. 

521 Digital input (DIGITAL INPUT) Binary 80 msec. 

522 Terminal 53, analog input [V] (TERMINAL 53, ANALOG IN- 

PUT) 

Volt 20 msec. 

523 Terminal 54, analog input [V] (TERMINAL 54, ANALOG IN- 

PUT) 

Volt 20 msec. 

524 Terminal 60, analog input [mA] (TERMINAL 60, ANALOG IN- 

PUT) 

mA 20 msec. 

525 Pulse reference [Hz] (PULSE REFERENCE) Hz 20 msec. 

526 External reference [%] (EXTERNAL REFERENCE) 0/0 20 msec. 

527 Status word (STATUS WORD HEX) Hex 20 msec. 

528 Heat sink temperature [°C] (HEAT SINK TEMP.) °C 1.2 sec. 

529 Alarm word (ALARM WORD, HEX) Hex 20 msec. 
530 Control word (VLT CONTROL WORD, HEX) Hex 2 msec. 

531 Warning word (WARN. WORD) Hex 20 msec. 

532 Extended status word (STATUS WORD) Hex 20 msec. 
537 Relay status (RELAY STATUS) Binary 80 msec. 

I Function: 
These parameters can be read out via the serial com- 

munication port and via the display. See also param- 

eters 007-010 Display read-out. 

Description of choice: 
Resulting reference, parameter 509: 

gives a percentage for the resulting reference in the 

range from Minimum reference, Refmw to Maximum 

reference, RefmAx . See also Reference handling. 

Resulting reference [unit], parameter 510: 

gives the resulting reference by means of the unit Hz 

in Open loop (parameter 100). In Closed loop, the ref- 

erence unit is selected in parameter 415 Units with 

closed loop. 

Feedback [unit], parameter 511: 
gives the resulting feedback value by means of the 

unit/scaling selected in parameters 413, 414 and 415. 

See also Feedback handling. 

Frequency [Hz], parameter 512: 
gives the output frequency from the frequency con- 

verter. 

User-defined read-out, parameter 513: 
gives a user-defined value calculated on the basis of 
the present output frequency and unit, as well as the 

scaling in selected in parameter 005 Max. value of 
user-defined read-out. The unit is selected in parame- 
ter 006 Unit for user-defined read-out. 

Motor current [A], parameter 514: 
Gives the motor phase current measured as an effec- 
tive value. 

Power [kW], parameter 515: 
Gives the present power absorption of the motor in kW. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Power [HP], parameter 516: 
Gives the present power absorption of the motor in HP. 

Motor voltage, parameter 517: 

Gives the voltage fed to the motor. 

DC link voltage, parameter 518: 
Gives the intermediate circuit voltage of the frequency 
converter. 

Thermal load, motor [ %], parameter 519: 

Gives the calculated/estimated thermal load on the 

motor. 100 % is the cut-out limit. See also parameter 
117 Motor thermal protection. 

Thermal protection, VLT [ %], parameter 520: 

Gives the calculated/estimated thermal load on the 

frequency converter. 100 % is the cut-out limit. 

Digital input, parameter 521: 

Gives the signal status of the 8 inputs (16, 17, 18, 19, 

27, 29, 32 and 33). Input 16 corresponds to the bit to 

the extreme left. 

'0' = no signal, '1' = signal connected. 

Terminal 53, analog input [V], parameter 522: 

Gives the voltage value of the signal on terminal 53. 

Terminal 54, analog input [V], parameter 523: 

Gives the voltage value of the signal on terminal 54. 

Terminal erminal 60, analog input [mA], parameter 
524: 
Gives the current value of the signal on terminal 60. 

Pulse reference [Hz], parameter 525: 

Gives a pulse frequency in Hz connected to one of the 

terminals 17 and 29. 

External reference, parameter 526: 

Gives the sum of external references as a percentage 
(sum of analog/pulse/serial communication) in the 
range from Minimum reference, RefMIN to Maximum 

reference, Rektax 

Status word, parameter 527: 

Gives the present status word of the frequency con- 
verter in Hex. 

Heat sink temperature, parameter 528: 
Gives the present heat sink temperature of the fre- 
quency converter. The cut-out limit is 90 ± 5 °C/41 F, 

while cutting back in is effected at 60 ± 5 °C/41 F. 

Alarm word, parameter 529: 
Gives a Hex code for the alarm on the frequency con- 

verter. See Warning words 1+2 and Alarm word. 

Control word, parameter 530: 
Gives the present control word of the frequency con- 
verter in Hex. 

Warning word, parameter 531: 
Indicates in Hex whether there is a warning on the fre- 

quency converter. See Warning words 1+2 and Alarm 

word. 

Extended status word, parameter 532: 
Indicates in Hex code whether there is a warning on 

the frequency converter. See Warning words 1+2 and 
Alarm word. 

Relay status, parameter 537: 

Indicates in binary code whether the output relays of 
the frequency converter are triggered or not. 

* = factory setting, 0 = display text, [] = value for use in communication via serial communication port 
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I .. 

I 

Value: 

Max. 20 charac- 
ters [XXXXXXXXXXXXXXXXXXXX] 

Function: 
Here, a text of max. 20 characters can be written that 

will be shown in display line 1, provided LCP display 

text [27] has been selected in parameter 007 Large 

display read-out. Example of display text. 

0 
CLEANING SYSTEM NO.2 

ULT_ NO 8 

r-- 
SETUP 

AUTO REMOTE RUNNING 

I Description of choice: 
Write the required text via serial communication. 

II 

Value: 

Max. 8 characters [XXXXXXXX] 

Function: 
Here, a text of max. 8 characters can be written that 

will be shown in display line 2, providedLCP display 

text [27] has been selected in parameter 007 Large 

display read-out. 

Description of choice: 
Write the required text via serial communication. 

I 

'-'. 

Value: 
0 - 16384 decimal (0 - 4000 Hex) 

Function: 
Via the serial communication port, this parameter al- 

lows writing of a bus feedback value which will then 

form part of the feedback handling (see Feedback 

handling). Bus feedback 1 will be added to any feed- 
back value registered on terminal 53. 

Description of choice: 
Write the required bus feedback value via serial com- 
munication. 

I 

o: 
Value: 

0 - 16384 decimal (0 - 4000 Hex) 

Function: 
Via serial communication, a bus feedback value could 

be written in this parameter that would subsequently 

become part of the feedback handling system (see. 

Feedback handling). Bus feedback 2 will be added to 

any feedback value on terminal 54. 

Description of choice: 
Write the required bus feedback value via the serial 

communication. 

14V 
NB! 
Parameters 555 Bus time interval and 556 

Bus time interval function are only active 

when FC protocol [0] has been selected in 

parameter 500 Protocol. 

lb 

Value: 

1 - 65534 sec. * 60 sec. 

Function: 
In this parameter, the time is set which is expected to 

pass as a maximum between the receipt of two tele- 

grams in a row. If this time is exceeded, the serial 
communication is assumed to have stopped and the 

required reaction is set in parameter 556 Bus time in- 

terval function. 

Description of choice: 
Set the required time. 

Value: 

* = factory setting, () = display text, E] = value for use in communication via serial communication port 
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* Off (OFF) [0] 

Freeze output (FREEZE OUTPUT) [1] 

Stop (STOP) [2] 

Jogging (JOG FREQUENCY) [3] 

Max. output frequency (MAX FREQUENCY) [4] 

Stop and trip (STOP AND TRIP) [5] 

Function: 
In this parameter, the required reaction from the fre- 

quency converter is selected when the time set in 

parameter 555 Bus time interval has been exceeded. 

I Description of choice: 
The output frequency of the frequency converter can 

be frozen at the present value at any given time, frozen 

at parameter 211 Preset reference 1, frozen at param- 

eter 202 Max. output frequency, or stop and activate 
a cut-out. 

570- Modbus parity and message framing 

(M.BUS PAR./FRAME) 

Value: 

(EVEN/1 STOPBIT) [0] 

(ODD/1 STOPBIT) [1] 

* (NO PARITY/1 STOPBIT) [2] 

(NO PARITY/2 STOPBIT) [3] 

Function: 
This parameter sets up the drive's Modbus RTU inter- 

face to communicate properly with the master control- 

ler. The parity (EVEN, ODD, or NO PARITY) must be 

set to match the setting of the master controller. 

I Description of choice: 
Select the parity that matches the setting for the Mod- 
bus master controller. Even or odd parity is sometimes 
used to allow a transmitted word to be checked for er- 

rors. Because Modbus RTU uses the more efficient 

CRC (Cyclic Redundancy Check) method of checking 
for errors, parity checking is seldom used in Modbus 
RTU networks. 

571 Modbus communications timeout 

(M.BUS COM.TIME.) 

Value: 
10 ms - 2000 ms * 100 ms 

Function: 
This parameter determines the maximum amount of 

time that the drive's Modbus RTU will wait between 

characters that are sent by the master controller. 
When this amount of time expires, the drive's Modbus 
RTU interface will assume that it has received the en- 

tire message. 

Description of choice: 
Generally, the value of 100 ms is sufficient for Modbus 
RTU networks, although some Modbus RTU networks 
may operate on a timeout value as short as 35 ms. 

If this value is set too short, the drive's Modbus RTU 

interface may miss a part of the message. Since the 

CRC check will not be valid, the drive will ignore the 
message. The resulting retransmissions of messages 

will slow communications on the network. 
If this value is set too long, the drive will wait longer 
than necessary to determine that the message is com- 
pleted. This will delay the drive's response to the mes- 
sage and possibly cause the master controller to time 
out. The resulting retransmissions of messages will 

slow communications on the network. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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Warning words 1+2 and Alarm word 
Warning word, extended status word and alarm word 

are shown in Hex format on the display. If there is more 

than one warning or alarm, a sum of the total warnings 

or alarms will be shown. 
The descriptions relating to the extended status word 

can be seen from in Status word as per FC protocol, 
and with respect to warning word, extended status 

word and alarm word, the descriptions can also be 

read out via the serial bus in parameter 531 Warning 

word, 532 Extended status word and 529 Alarm word. 

Hex code Extended status word 
00000001 Overvoltage control active 

00000002 Start delay 

00000004 Sleep boost active 

00000008 Sleep mode active 
00000010 Automatic motor adaptation com- 

pleted 

00000020 Automatic motor adaptation run- 

ning 

00000040 Reversing and start 

00000080 Ramp operation 
00000100 Reversing 
00000200 Speed = reference 
00000400 Running 

00000800 Local ref. = 1, 

Remote controlled ref. = 0 

00001000 OFF mode = 1 

00002000 Auto mode = 0, Hand mode = 1 

00004000 Start blocked 
00008000 Start blocked signal missing 

00010000 Freeze output 
00020000 Freeze output blocked 
00040000 Jogging 
00080000 Jog blocked 

00100000 Stand by 

00200000 Stop 

00400000 DC stop 

00800000 Drive ready 
01000000 Relay 123 active 

02000000 Drive ready 

04000000 Control ready 

08000000 Start prevented 

10000000 Profibus OFF3 active 
20000000 Profibus OFF2 active 
40000000 Profibus OFF1 active 
80000000 Reserved 

Hex code 
00000010 

Warning word 2 

Dry run 

Hex code Warning word 
00000001 Reference high 

00000002 Fault in EEprom on control card 

00000004 Fault in EEprom on power card 

00000008 HPFB bus timeout 
00000010 Serial communication timeout 
00000020 Overcurrent 
00000040 Current limit 

00000080 Motor thermistor 
00000100 Motor overtemperature 
00000200 Inverter overtemperature 
00000400 Undervoltage 
00000800 Overvoltage 

00001000 Voltage warning low 

00002000 Voltage warning high 

00004000 Mains failure 

00008000 Live zero fault 
00010000 Under 10 Volt (terminal 50) 

00020000 Reference low 

00040000 Feedback high 

00080000 Feedback low 

00100000 Output current high 

00200000 Out of frequency range 

00400000 Profibus communication fault 

00800000 Output current low 

01000000 Output frequency high 

02000000 Output frequency low 

04000000 AMA - motor too small 

08000000 AMA - motor too big 

10000000 AMA - check par. 102, 103, 105 

20000000 AMA - check par. 102, 104, 106 

40000000 Reserved 

80000000 Reserved 
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Bit (Hex) Alarm word 
0000 0001 Unknown alarm 
0000 0002 Trip locked 
0000 0004 Automatic motor adaption fault 
0000 0008 HPFB seriel communication time- 

out 
0000 0010 Basic serial communication time- 

out 
0000 0020 Short circuit 

0000 0040 Switch mode fault 

0000 0080 Earth fault 

0000 0100 Over current 
0000 0200 Current limit 

0000 0400 Motor thermistor 
0000 0800 Motor overload 
0000 1000 Inverter overload 
0000 2000 Under voltage 
0000 4000 Over voltage 
0000 8000 Mains imbalance 
0001 0000 Live zero fault 

0002 0000 Heat sink temperature too high 

0004 0000 Motor phase W missing 

0008 0000 Motor phase V missing 

0010 0000 Motor phase U missing 

0020 0000 HPFB seriel communication fault 
0040 0000 Gate drive fault 

0080 0000 Output current low 

0100 0000 Safety interlock 

0200 0000 Reserved 

0400 0000 Dry run 

(Remaining bits reserved for future use) 
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II Service functions 600-631 

This parameter group contains functions such as op- 

erating 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. 

_0600-605 Operating daia 

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 

Function: 
These parameters can be read out via the serial com- 
munication port, as well as via the display in the pa- 

rameters. 

Description of choice: 
Parameter 600 Operating hours: 
Gives the number of hours in which the frequency con- 

verter 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. 

1 

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 param- 

eter 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, () = display text, Q = value for use in communication via serial communication port 
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606 - 614Data 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) 0/0 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 

L 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 val- 

ues 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, % 

63.0' II sow 

1 

606 DATRLOG:DIGITALINPUT 

[ 0] 40 

Data logs [1]-[20] can be read by first pressing 

[CHANGE DATA], followed by the [+/-] keys to change 
data log numbers. 

Parameters 606-614 Data log can also be read out via 

the serial communication port. 

Description 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 num- 12 64 32 16 8 4 2 1 

ber 8 

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 refer- 

ence. 

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. 

615 Fault log: Error code 

(F. LOG: ERROR CODE) 

Value: 

* = factory setting, () = display text, I] = value for use in communication via serial communication port 
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[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 re- 

cently saved data value; the highest log number [10] 

contains the oldest data value. 

If there is a trip on the frequency converter, it is pos- 

sible to see its cause, the time and possibly the values 

for output current or output voltage. 

I 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). 

I Value: 
[Index 1-10] Hours: 0 - 130,000.0 

Function:. 
This parameter makes it possible to see the total num- 

ber 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). 

II 

Value: 
[Index 1 - 10] Value: 0 - 9999 

Function: 
This parameter makes it possible to see the value at 

which a trip occurred. The unit of the value depends 
on the alarm active in parameter 615 Fault log: Error 

code. 

Description of choice: 
The fault log is only reset after manual initialization. 

(See Manual initialization). 

Value: 

* No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

[0] 

[1] 

.Function: 
Reset to zero of parameter 602 kWh counter. 

Description of choice: I 
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 se- 

rial port, RS 485. 

NB! 
When the [OK] key has been activated, 
the reset has been carried out. 

Value: 

* No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

Function: 
Reset to zero of parameter 601 Hours-run. 

Description of choice: 
If Reset [1] has been selected and when the [OK] key 

is pressed, parameter 601 Hours-run is reset. This pa- 

rameter cannot be selected via the serial port, RS 485. 

NB! 
When the [OK] key has been activated, 
the reset has been carried out. 

I 0 - io 

I Value: I 

* 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, () = display text, [] = value for use in communication via serial communication port 
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I 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 501 Ad- 
dress, 502 Baud rate, 600-605 Operating data and 

615-617 Fault log. 

I Description of choice: 
Normal function [0] is used for normal operation of the 

motor. 

Function with de-activated inverter [1] is selected if con- 

trol is desired over the influence of the control signal 

on the control card and its functions - without the motor 

shaft running. 

Control card [2] is selected if control of the analog and 

digital inputs, analog and digital outputs, relay outputs 

and the control voltage of +10 V is desired. A test con- 

nector with internal connections is required for this 

test. 

The test connector for the Control card [2] is set up as 

follows: 

connect 4-16-17-18-19-27-29-32-33; 
connect 5-12; 

connect 39-20-55; 
connect 42 - 60; 

connect 45-53-54. 

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 LCP). 

6. The frequency converter automatically tests 
the control card. 

7. Remove the test connector and press the 
[OK] key when the frequency converter dis- 
plays "TEST COMPLETED". 

8. Parameter 620 Operating mode is automati- 
cally set to Normal function. 

* = factory setting, () = display text, [] = value for use in communication via serial communication port 
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If the control card test fails, the frequency converter 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 
501 Address, 502 Baud rate, 600-605 Operating data 

and 615-617 Fault log. 

Procedure for initialisation: 

1. Select Initialisation. 

2. Press the [OK] key. 

3. Cut off the mains supply and wait for the light 
in the display to go out. 

4. Connect to mains. 

5. Initialisation of all parameters will be carried 

out in all Setups with the exception of param- 

eters 501 Address, 502 Baud rate, 600-605 
Operating data and 615-617 Fault log. 

Manual initialisation is another option.(See Manual in- 

itialization). 

* = factory setting, 0 = display text, = value for use in communication via serial communication port 
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621 - 631Nameplate 

Value: 
Parameter 
n r. 

Description 
Nameplate: 

Display text 

621 

622 

623 
624 

625 
626 

627 

628 

629 

630 

631 

Unit type 
Power component 
VLT ordering no. 

Software version no. 

LCP identification no. 

Database identification no. 

Power component identification no. 

Application option type 
Application option ordering no. 

Communication option type 

Communication option ordering no. 

(DRIVE TYPE) 
(POWER SECTION) 
(ORDERING NO) 

(SOFTWARE VERSION) 
(LCP ID NO.) 

(PARAM DB ID) 

(POWER UNIT DB ID) 

(APPLIC. OPTION) 

(APPLIC. ORDER NO) 

(COM. OPTION) 
(COM. ORDER NO) 

I Function: 
The main data for the unit can be read from parameters 
621 to 631 Nameplate via the display or the serial com- 

munication port. 

I Description of choice: 
Parameter 621 Nameplate: Unit type: 
VLT type gives the unit size and mains voltage. Ex- 

ample: VLT 8008 380-480 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: 175Z7805. 

Parameter 624 Nameplate: Software version no.: 
This gives the present software version number of the 

unit. Example: V 1.00. 

Parameter 625 Nameplate: LCP identification no.: 
This gives the identification number of the LCP of the 

unit. Example: ID 1.42 2 kB. 

Parameter 626 Nameplate: Database identification 
no.: 
This gives the identification number of the software's 
database. Example: ID 1.14. 

Parameter 627 Nameplate: Power Nameplate: 
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 Nameplate: Application option or- 
dering no.: 
This gives the ordering number for the application op- 
tion. 

Parameter 630 Nameplate: Communication option 
type: 
This gives the type of communication options fitted 
with the frequency converter. 

Parameter 631 Nameplate: Communication option 
ordering no.: 
This gives the ordering number for the communication 
option. 

* = factory setting, 0 = display text, [] = 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". 

HAND LOCAL -TOP 
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 ref- 

erence. 

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 out- 
put 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 re- 

ceived 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 mo- 
tor 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 be- 
comes a logic '0'. 

Automatic Motor Adaptation running (AMA RUN) 
Automatic motor adaptation has been enabled in pa- 
rameter 107 Automatic Motor Adaptation, AMA. 

Automatic Motor Adaptation completed (AMA 
STOP) 
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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 communi- 
cation. 

DC stop (DC STOP) 
The DC brake in parameter 114-116 has been ena- 

bled. 

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 mains, motor or control 

cables, leading to a stop of the control card microproc- 
essor. 
Check for EMC-correct connection of these cables. 
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List of warnings and alarms 

The table gives the different warnings and alarmsand 
indicates whether the fault locks the frequency con- 
verter. After Trip locked, mains supply must be cut and 
the fault must be corrected. Reconnect 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 selec- 
ted 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 coast- 
ing 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. 
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No. Description Warning Alarm Trip 
locked 

1 10 Volts low (10 VOLT LOW) X 

2 Live zero fault (LIVE ZERO ERROR) X X X 

4 Mains imbalance (MAINS IMBALANCE) 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 Ground fault (GROUND 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 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 HBFB communication fault (HBFB COMM. FAULT) X X 

37 Inverter fault (GATE DRIVE FAULT) X X 

39 Check parameters 104 and 106 (CHECK P.104 & P.106) X 

40 Check parameters 103 and 105 (CHECK P.103 & 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 

75 Dry run (DRY RUN) X 

99 Unknown fault (UNKNOWN ALARM) X X 
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Warnings 
A warning will flash in line 2, while an explanation is 

given in line 1. 

DC LINK VOLTAGE LOW 

WARN. 6 
SETUP 

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 

C.\ 
SETUP 

Warnings and alarms 

WARNING 1 

Under 10 V (10 VOLT LOW) 
The 10 V voltage from terminal 50 on the control card 
is below 10 V. 

Remove some of the load from terminal 50, as the 10 

Volts supply is overloaded. Max. 17 mA/min. 590 0. 

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: 

VLT 8000 AQUA 3 x 200 - 240 V 

[VDC] 

3 x 380 - 480 V 

[VDC] 

3 x 525 - 600 V 

[VDC] 

3 x 525 - 690 V 

[VDC] 

Undervoltage 211 402 557 553 

Voltage warning low 222 423 585 585 

Voltage warning high 384 769 943 1084 

Overvoltage 425 855 975 1130 

The voltages stated are the intermediate circuit volt- 

age of the frequency converter with a tolerance of ± 5 

%. The corresponding mains voltage is the intermedi- 
ate circuit voltage divided by 1.35. 

WARNING/ALARM 8 

Undervoltage (DC LINK UNDERVOLT) 
If the intermediate circuit voltage (DC) drops below the 

undervoltage limit of the inverter, the frequency con- 

verter 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 fre- 
quency 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 over-load (too high current for too long). The coun- 
ter 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) 
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According to the electronic thermal protection (ETR), 

the motor is too hot. Parameter 117 Motor thermal pro- 
tection allows a choice of whether the frequency con- 
verter 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 protec- 

tion allows a choice of whether the frequency converter 
is to give a warning or an alarm. Check that the ther- 

mistor has been correctly connected between terminal 

53 or 54 (analog 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, 

lum has passed. 

WARNING/ALARM 13 

Overcurrent (OVER CURRENT) 
The inverter peak current limit (approx. 200% of the 

rated current) has been exceeded. The warning will 

last approx. 1-2 seconds, following which the frequen- 
cy 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 

Ground fault (GROUND FAULT)(GROUND FAULT) 
There is a discharge from the output phases to ground, 

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 BUSTIME- 
OUT) 
There is no serial communication with the frequency 
converter. This warning will only be enabled if param- 

eter 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 interval. 

WARNING/ALARM 18 

HPFB bus timeout (HPFB TIMEOUT) 
There is no serial communication with the communi- 
cation 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 in- 

creased. 

WARNING 19 

Fault in the EEprom on the power card (EE ERROR 
POWER) 
There is a fault on the power card EEPROM. The fre- 
quency converter will continue to function, but is likely 

to fail at the next power-up. Contact your Danfoss sup- 
plier. 

WARNING 20 

Fault in the EEprom on the control card (EE ER- 

ROR 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 Dan- 
foss supplier. 

ALARM 22 

Auto-optimisation not OK (AMA FAULT) 
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A fault has been found during automatic motor adap- 
tation. The text shown in the display indicates a fault 
message. 

NB! 
AMA 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 (param- 

eter 105) must be higher than 35% of the rated output 
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 car- 

ried 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 con- 

verter. Contact your Danfoss supplier. 

LIMIT VALUE FAULT [8] 
The parameter values found for the motor are outside 
the acceptable range within which the frequency con- 

verter 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. 

ALARM 29 

Heat sink temperature too high (HEAT SINK OVER 

TEMP.): 
If the enclosure is Chassis or NEMA 1, the cut-out 
temperature of the heat-sink is 90°C. If NEMA 12 is 

used, the cut-out temperature is 80°C. 

The tolerance is ± 5°C. The temperature fault can- 

not 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 mo- 

tor 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 mo- 

tor 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 mo- 

tor is missing. 

Turn off the frequency converter and check motor 

phase W. 

WARNING/ALARM 34 

HPFB communication fault (HPFB COMM. FAULT) 
The serial communication on the communication op- 

tion card is not working. 

ALARM 37 

Inverter fault (GATE DRIVE FAULT): 
IGBT or the power card is defective. Contact your 
Danfoss supplier. 

Auto-optimization 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 
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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 cor- 

rectly. Check the setting and select "Continue" or 

[STOP]. 

WARNING 40 
CHECK PAR. 103, 105 

Parameter 103 Motor voltage, UM,N or 105 Motor cur- 

rent, 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 car- 

ried 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 SMALL (MOTOR TOO SMALL) 
The motor used is probably too small for AMA to be 

carried out. The setting in parameter 102 Motor power, 

PM,N may not match the motor. Check the 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 (FOOT < 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 Warn- 

ing: Low current, ILow. 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 Warn- 

ing: 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, REFLow. 

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 DEBATE) 
The heat sink temperature has exceeded the maxi- 

mum value and the auto derating function (par. 411) is 

active. Warning: Temp. Auto derate. 

ALARM 75 

Dry run (DRY RUN) 
Dry run detection has been activated. 

WARNING 99 

Unknown fault (UNKNOWN ALARM) 
An unknown fault has occurred that connot be pro- 

cessed by the software. 

Contact your Danfoss supplier. 
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Special conditions 

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 there- 
fore be installed in environments with air- 

born liquids, particles or gasses capable 
of affecting and damaging the elec-tronic 
components. Failure to take the necessa- 

ry 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 com- 
ponents and metal parts. In such environments, equip- 
ment with enclosure rating IP54/NEMA 12 is recom- 

mended. 

Airborne particles such as dust particles may cause 

mechanical, electrical or thermal failure in the frequen- 
cy converter. 
A typical indicator of excessive levels of airborne par- 

ticles is dust particles around the frequency converter 
fan. In very dusty environments, equipment with en- 

closure rating IP54/NEMA 12 or a cabinet for 'P00/ 

Chassis and IP2O/NEMA 1 equipment is recommen- 
ded. 

In environments with high temperatures and humidity, 
corrosive gases such as sulphur, nitrogen and chlorine 
compounds will cause chemical processes on the fre- 

quency converter components. Such chemical reac- 
tions will rapidly affect and damage the electronic 

components. 

In such environments, it is recommended that equip- 
ment is mounted in a cabinet with fresh air ventilation, 
keeping aggressive gases away from the frequency 
converter. 

NB! 
Mounting frequency converter in aggres- 
sive environments will increase the risk of 

stoppages and furthermore considerably 
reduce the life of the drive. 

Before the installation of the frequency converter, the 
ambient air should be checked for liquids, particles and 

gasses. This may be done by observing existing in- 

stallations in this environment. Typical indicators of 

harmful airborne liquids are water or oil on metal parts, 
or corrosion of metal parts. 

Excessive dust particle levels are often found on in- 

stalla-tion cabinets and existing electrical installations. 
One indicator of aggressive airborn gasses is black- 
ening of copper rails and cable ends on existing in- 

stallations. 
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Calculation of resulting reference 
The calculation made below gives the resulting refer- 

ence when parameter 210 Reference type is program- 
med for Sum [0] and Relative [1], respectively. 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Ana. signal Te r 

[ 
Ext. ref. - 53 

Par. 
V] 

310 Term. 53 Max. scaling - Par. 309 Term. 53 Mi 
scaling 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 314 Term. 
[mA) 

Par. 316 Term. 60 Max. scaling- Par. 315 Term. 60 Mi 

scaling 

Par. 210 Reference type is programmed = Sum [0]. 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 211-214 
Res. ref. = set ref. 

External reference is the sum of references from ter- 
minals 53, 54, 60 and serial communication. The sum 
of these can never exceed parameter 205 Max. refer- 

ence. External reference can be calculated as follows: 

m. (Par. 205 Max. ref. - Par. 204 Min. ref.) x Ana. signal 
Term. 54 [V] 

n. Par. 313 Term. 54 Max. scaling - Par. 312 Term. 54 
Min. scaling 

60 + serial corn. reference x (Par. 205 Max. ref. - Par. 204 
Min. ref.) 

n. 16384 (4000 Hex) 

Pre- 
+ External ref. + Par. 204 Min. ref. + Par. 418/419 Setpoint 

100 

Par. 210 Reference type is programmed = Relative [1]. 

Res.ref. = 
External reference x Par. 211-214 Preset ref. 

100 

(only in closed loop) 

Par. 204 Min. ref. + Par. 418/419 Setpoint (only in closed 
loop) 

Galvanic isolation (PELV)* 

PELV offers protection by way of extra low voltage. 
Protection against electric shock is considered to be 

ensured when the electrical supply is of the PELV type 

and the installation is made as described in local/na- 

tional regulations on PELV supplies. 

In VLT 8000 AQUA all control terminals as well as ter- 

minals 1-3 (AUX relay) are supplied from or in con- 

nection with extra low voltage (PELV). 

Galvanic (ensured) isolation is obtained by fulfilling re- 

quirements concerning higher isolation and by provid- 

ing the relevant creapage/clearance distances. These 

requirements are described in the EN 50178 standard. 

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: 

1. Power supply (SMPS) incl. signal isolation of 

UDC, indicating the intermediate current volt- 

age. 

2. Gate drive that runs the IGTBs (trigger trans- 
formers/opto-couplers). 

3. Current transducers (Hall effect current 
transducers). 

*) 525-600 V units do not meet PELV requirements. 

A motor thermistor connected to terminals 53/54 must 

be double isolated to obtain PELV. 

ti 
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Earth leakage current 
Earth leakage current is primarily caused by the ca- 
pacitance between motor phases and the motor cable 

screen. See drawing on the following page. The size 
of the leakage current to the earth depends on the fol- 

lowing 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 earthed 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 earth- 

ed. 

NB! 
RCD 

Since the leakage current is > 3.5 mA, re- 

inforced earthing/grounding must be es- 

tablished, which is required if EN 50178 is 

to be complied with. Never use ELCB re- 

lays (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 di- 

rect current content (DC) in the fault current 
(3-phase bridge rectifier) 

Suitable for power-up with short pulse-sha- 

ped charging current to earth 

Suitable for a high leakage current (300 mA) 

Rectifier 

L 
AC Leakage 

DC link 

acT 

/ / 
Earth Plane 

DC Leakage 

IGEIT 

--( 

U. 

, I 

iFs1 

J 1 1 
Ti- 

Leakage currents to earth 

I 
AC + DC Leakage _L co- 
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Extreme running conditions 
Short circuit 
VLT 8000 AQUA is protected against short circuits by 
means of current measurement in each of the three 
motor phases. A short circuit between two output pha- 

ses will cause an overcurrent in the inverter. However, 
each transistor of the inverter will be turned off indi- 

vidually when the short circuit current exceeds the 
permitted value. 

After 5-10 ms the driver card turns off the inverter and 

the frequency converter will display a fault code, al- 

though depending on impedance and motor frequen- 
cy. 

Earth fault 
The inverter cuts out within 100 ms in case of an earth 

fault on a motor phase, although depending on impe- 

dance 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 8000 AQUA 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 mo- 

ment 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 con- 

verter, the motor and the installation. 

The control unit attempts to correct the ramp if possi- 

ble. The inverter turns off to protect the transistors and 

the intermediate circuit capacitors when a certain volt- 

age level is reached. 

Mains drop-out 
During a mains drop-out, VLT 8000 AQUA continues 
until the intermediate circuit voltage drops below the 
minimum stop level, which is typically 15% below VLT 
8000 AQUA'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 8000 AQUA is overloaded (the current limit 

in parameter 215 Current limit, lum has been reached), 
the controls will reduce the output frequency in an at- 

tempt 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, lum 
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Peak voltage on motor 
When a transistor in the inverter is opened, the voltage 
across the motor increases by a dU/dt ratio that de- 

pends on: 

the motor cable (type, cross-section, length 
screened or unscreened) 

- inductance 

The natural induction causes an overshot UPEAK in the 

motor voltage before it stabilises itself at a level which 

depends on the voltage in the intermediate circuit. The 
rise time and the peak voltage UPEAK affect the service 

life of the motor. If the peak voltage is too high, motors 
without phase coil insulation are the ones that will pri- 

marily be affected. If the motor cable is short (a few 
metres), the rise time and peak voltage are lower. 

If the motor cable is long (100 m), the rise time and 

peak voltage will increase. 

If very small motors are used without phase coil insu- 

lation, it is recommended to fit a LC filter after the 

frequency converter. 
Typical values for the rise time and peak voltage 

UPEAK are measured on the motor terminals between 
two phases. 

To obtain approximate values for cable lengths and 

voltages not mentioned below, use the following rules 

of thumb: 

1. Rise time increases/decreases proportionally with 

cable length. 

2. UPEAK = DC link voltage x 1.9 

(DC link voltage = Mains voltage x 1.35). 

VLT 8016-8122 / 380-480 V 

Mains 
Cable volt- 

length age 

32m/105ft 380 V 

70m/230ft 380 V 

132m/ 380 V 

433ft 

Rise time 

0.27 sec. 

0.60 sec. 

1.11 sec. 

Peak 
voltage 

950 V 

950 V 

950 V 

dU/dt 

2794 V/sec. 
1267 V/sec. 
685 V/sec. 

VLT 8152-8352 / 380-480 V 

Mains 
Cable volt- Peak 

length age Rise time voltage dU/dt 

70m/230ft 400 V 0.34 sec. 1040 V 2447 V/sec. 

VLT 8452-8652 / 380-480 V 

Cable 

length 

29m/95ft 
29m/95ft 

Mains 

volt- Peak 

age Rise time voltage 

500 V 0.71 sec. 1165 V 

400 V 0.61 sec. 942 V 

dU/dt 

1389 V/sec. 
1233 V/sec. 

{VLT 8002-8011 / 525-600 V 

Mains 

volt- 

age 

600 V 

Cable 
length 

35m/ 
115ft 

Rise time 

0.36 sec. 

Peak 

voltage dU/dt 

1360 V 3022 V/sec. 

VLT 8016-8072 / 525-600 V 

Cable 
length 

Mains 

volt- Peak 

age Rise time voltage dU/dt 

3. 0.5 x UpEAK 
dUldt = 

35m/115ft 575 V 0.38 sec. 1430 V 

VLT 8052-8402 / 525-690 V 
Risetime Cable Mains Peak 

length voltage Rise time voltage 

Data are measured according to IEC 60034-17. 25m/82ft 690 V 0.59 sec. 1425 

Cable lengths are in metres/feet. 25m/82ft 575 V 0.66 sec. 1159 

25m/82ft 690 V1) 1.72 sec. 1329 
VLT 8006-8011 / 380-480 V 

3011 V/sec. 

Wins VLT 8502-8652 / 525-690 V 
Cable volt- Peak Cable Mains Peak 
length age Rise time voltage dU/dt length voltage Rise time voltage 
50m/164ft 500 V 0.5 sec. 1230 V 1968 V/sec. 25m/82ft 690 V 0.57 sec. 1540 
150m/ 500 V 1 sec. 1270 V 1270 V/sec. 25m/82ft 575 V 0.25 sec. 
492ft 25m/82ft 690 V1 1.13 sec. 1629 
50m/164ft 380 V 0.6 sec. 1000 V 1333 V/sec. 

150m/ 380 V 1.33 sec. 1000 V 602 V/sec. 1) With Danfoss dU/dt filter. 

492ft 

dU/dt 

1983 V/sec. 
1428 V/sec. 
640 V/sec. 

dU/dt 

2230 V/sec. 
2510 V/sec. 
1149 V/sec. 
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Acoustic noise 
The acoustic interference from the frequency convert- 

er comes from two sources: 

1. DC intermediate circuit coils 

2. Integral fan. 

Below are the typical values measured at a 

of 1 meter/3 feet from the unit at full load: 

VLT18006,200 V, VLT 8006.801;1 400 V 
IP20 /NEMA 1 units: 
IP54/NEMA 12 units: 

,VLT:8008-8027 200W, VLT 801648122 400 V 
IP20 /NEMA 1 units: 
IP54/NEMA 12 units: 

VLT 8042-8062 2004240N 
IP20 /NEMA 1 units: 
IP54/NEMA 12 units: 

VLT 8152-8352 380.480 V 
IPOO/Chassis/IP21/NEMA 1/IP54/NEMA 
12 units: 

VLT 8452 380-480'V 
All enclosure types 

VLT 8502-8652.380-480 V 
All enclosure types 

yLT.8002-8011 525-600N 
IP20 /NEMA 1 units: 

VIA-8016-8072 525 -600V 
IP20 /NEMA 1 units: 

VLT 8052.8402:525-690 V 
All enclosure types: 

VLT 8502 525 -690'V 
All enclosure types: 

VLT8602-8652 5254690-V 
All enclosure types: 

distance 

50 dB(A) 
62 dB(A) 

61 dB(A) 
66 dB(A) 

70 dB(A) 
65 dB(A) 

74 dB(A) 

80 dB(A) 

83 dB(A) 

62 dB(A) 

66 dB(A) 

74 dB(A) 

80 dB(A) 

83 dB(A) 
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Derating for ambient temperature 
The ambient temperature (TAme,mAx) is the maximum 
temperature allowed. The average (TAme,mAx) meas- 
ured over 24 hours must be at least 5C (9°F) lower. 

100 

70 

100% 100% 

If VLT 8000 AQUA is operated at temperatures above 
45C (113°F), a derating of the continuous output cur- 
rent is necessary. 

VLT 8036-8011. 1P20/NE11A 1 (380V-41300) 

VLT 0002-0011. 1020/114m0 1 (5250-6000) 

- - - - -I 
VLT 898-8062, 110/11(.22(1/0112;tv; 

T, 
_ - VLT sor-a072. 7/7:5v-,,00, 

- -1- -+ 
YUI VLT 41.01 1P54/NEJ 12 I 

55% 

I I 

80% 

ss 40 45 50 

30 35 40 43 

The current of VLT 8152-8652, 380-480 V 

and VLT 8052-8402, 525-690 V, is to be de- 

rated 1%./Deg C above 40° C to 55° C max- 
imum. 

55 60 65 Toga.m4% 

50 SS 60 Tommy° 

VLT 8502-8652, 525-690 V is to be derated 
1.5%/° C above 40° C to 55° C maximum. 

Derating for air pressure 

Below 1000m13300 ft altitude no derating is necessa- 

ry. 

Above 1000m/3300 ft the ambient temperature 
(TAme) or max. output current (Ivii-,mAx) must be derat- 

ed in accordance with the diagram below: 

Max. output current 
01 40'C 

100% 

00% 

80% 

1760:131.12 

1. Derating of output current versus altitude at 

TAMB = max. 40°C (113°F) 

2. Derating of max. TAME versus altitude at 

100% output current. 

1.1,7,>0T-W4;°" 

4VC 40.0 

43'C UPC 

41'C SVC 

SVC SVC 

Ed 

AT 8006-8072, 21 

VLT 8018-8652, Si - VLT 6006-8011. 380-480' 
VII 8002-8011. 525-600' 

Switching on the input 
Switching on the input depends on the mains voltage 
in question. 
The table 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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VLT® 8000 AQUA 

Derating for running at low speed 

When a centrifugal pump or a fan is controlled by a 

VLT 8000 AQUA frequency converter, it is not neces- 
sary to reduce the output current at low speed because 
the load characterstic of the centrifugal pumps/fans, 
automatically ensures the necessary reduction. 

For CT (Constant Torque) applications, consult motor 

manufacturer for motor derating guideline based upon 

operating load and duty cycle. 

Derating for long motor cables or cables with larg- 
er cross-section 

VLT 8000 AQUA has been tested using 300m (1000 

ft) unscreened/unarmoured cable and 150m (-500 
feet) screened/armoured cable. 

VLT 8000 AQUA has been designed to work using a 

motor cable with a rated cross-section. Using motor 

cables with cross-section area greater than required 
for rated motor amps can increase cable capacitive 
leakage current to earth (ground). Total output current 

(motor amps + leakage amps) must not be allowed to 
exceed the rated frequency converter output current 
value. 

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 8000 AQUA has a pulse pattern in which it is pos- 

sible to set the switching frequency from 3.0- 10.0/14.0 

kHz. 

The frequency converter will automatically derate the 

rated output current Ivu-,N, when the switching fre- 

quency exceeds 4.5 kHz. 

In both cases, the reduction is carried out linearly, 

down to 60% of 

The table gives the min., max. and factory-set switch- 

ing frequencies for VLT 8000 AQUA units. 

Switching frequency [kHz] Min. Max. Fact. 
VLT 8006-8032, 200 V 3.0 14.0 4.5. 
VLT 8042-8062, 200 V 3.0 4.5 4.5 
VLT 8006-8011, 480 V 3.0 10.0 4.5 

VLT 8016-8062, 480 V 3.0 14.0 4.5 

VLT 8072-8122, 480 V 3.0 4.5 4.5 

VLT 8152-8352, 480 V 3.0 4.5 4.5 

VLT 8452-8652 480 V 1.5 3.0 3.0 

VLT 8002-8011, 600 V 4.5 7.0 4.5 

VLT 8016-8032, 600 V 3.0 14.0 4.5 

VLT 8042-8062, 600 V 3.0 10.0 4.5 

VLT 8072, 600 V 3.0 4.5 4.5 

VLT 8052-8352, 690 V 1.5 3.0 3.0 

VLT 8402-8652, 690 V 1.5 2.0 2.0 

Motor thermal protection 
The motor temperature is calculated on the basis of 

motor current, output frequency and time. See param- 
eter 117, Motor thermal protection. 

t 
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erg fan = f X foam 

four 2 x fu.14 

four - 0.2 x fm.N 

0 

ly 

Vibration and shock 
VLT 8000 AQUA has been tested according to a pro- 

on the following standards: 

Vibration (sinusoidal) - 1970 

Random vibration broad-band 
- general requirements 
Random vibration broad-band 
- high reproducibility 
Random vibration broad-band 
- medium reproducibility 

VLT 8000 AQUA complies with requirements that cor- 
respond 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. 

cedure based 

IEC 68-2-6: 

IEC 68-2-34: 

IEC 68-2-35: 

IEC 68-2-36: 
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VLT® 8000 AQUA 

Air humidity 
VLT 8000 AQUA 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. 

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. 

100 

95 

90 

85 

80 

50 
175ZA064.12 

75 100 9. 

Lood 

Efficiency of VLT 8000 AQUA (ri NA") 

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 fre- 

quency is set to a value of above 4 kHz (parameter 407 

Switching frequency). 

Efficiency of the motor (rimoroR ) 

The efficiency of a motorconnected 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 effi- 

ciency 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 character- 

istic on efficiency is marginal; however, in motors from 

15 HP and up, the advantages are significant. 

In general, the switching frequency does not affect the 

efficiency of small motors. Motors from 15 HP 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 (osys-rEm ) 

To calculate the system efficiency, the efficiency of 

VLT 8000 AQUA (VLT) is multiplied by the efficiency 

of the motor (ri MOTOR): 

r1SYSTEM = nvu- X rj MOTOR 

Based on the graph outlined above, it is possible to 

calculate the system efficiency at different speeds. 
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VLT® 8000 AQUA 

Mains supply interference/harmonics 
A frequency converter takes up a non-sinusoidal cur- 
rent 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 har- 

monic currents IN with 50 Hz as the basic frequency: 

Harmonic currents 11 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 cur- 

rent: 

Input current 
IRMS 1.0 

11 0.9 

15 0.4 

17 0.3 

111-49 <0.1 

To ensure low, harmonic currents, VLT 8000 AQUA 

has intermediate circuit coils as standard. This nor- 

mally 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 pur- 

pose 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 soft- 

ware tool MCT31. 

Some of the harmonic currents might disturb commu- 
nication equipment connected to the same transform- 
er or cause resonance in connection with power-factor 
correction batteries. VLT 8000 AQUA has been de- 
signed in accordance with the following standards: 

ti ti 

- IEC 1000-3-2 
- IEEE 519-1992 
- IEC 22G/WG4 
-EN 50178 
- VDE 160, 5.3.1.1.2 

T 
175H/44.00 

The voltage distortion on the mains supply depends on 

the size of the harmonic currents multiplied by the 
mains impedance for the frequency in question. The 

total voltage distortion THD is calculated on the basis 
of the individual voltage harmonics using the following 

formula: 

114 2 
U-i17 

2 

THD% - 

Power factor 
The power factor is the relation between 11 and IRMS 

The power factor for 3-phase control 

AqxUx xcoscpi 
1,11 X U X 1 RMS 

11 X COScpi 
Power factor = 

RMS 

The power factor indicates the extent to which the fre- 
quency converter imposes a load on the mains supply. 

The lower the power factor, the higher the IRMS for the 

same kW performance. 
In addition, a high power factor indicates that the dif- 

ferent harmonic currents are low. 

2 
44,15 = .4 + + /+ + + /77 

since cos cp 
1 RMS 

= 1 
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VLT® 8000 AQUA 

CE labelling 
What is CE labelling? 
The purpose of CE labelling is to avoid technical ob- 
stacles 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 di- 

rectives. The CE label says nothing about the specifi- 
cations 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 an frequency converter is largely 

electrical, it does not fall under the machinery directive. 
However, if an 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 accord- 
ance 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 di- 

rective 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 compo- 
nents/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 instal- 
lation. 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. 

What is covered 
The EU "Guidelines on the Application of Council Di- 

rective 89/336/EEC" outline three typical situations of 
using an frequency converter. For each of these sit- 

uations, explanations are offered as to whether the 
situation in question is covered by the EMC directive 
and must be CE labelled. 

1 The frequency converter is sold directly to the 
end-consumer. The frequency converter is 

for example sold to a DIY market. The end- 
consumer is a layman. He installs the fre- 
quency converter himself for use with a 

hobby machine, a kitchen appliance, etc. For 

such applications, the frequency converter 
must be CE labelled in accordance with the 
EMC directive. 

2. The frequency converter is sold for installa- 
tion in a plant. The plant is built up by profes- 
sionals of the trade. It could be a production 
plant or a heating/ventilation plant designed 
and installed by professionals of the trade. 
Neither the frequency converter nor the fin- 
ished plant has to be CE labelled under the 

EMC directive. However, the unit must com- 
ply with the basic EMC requirements of the 

directive. The installer can ensure this by us- 

ing components, appliances and SYSTEMs 
that are CE labelled under the EMC directive. 

3. The frequency converter is sold as part of a 

complete SYSTEM. The SYSTEM is being 
marketed as complete. It could be e.g. an air- 
conditioning SYSTEM. The complete SYS- 

TEM must be CE labelled in accordance with 
the EMC directive. The manufacturer who 
supplies the SYSTEM can ensure CE label- 
ling under the EMC directive either by using 

CE labelled components or by testing the 

EMC of the SYSTEM. If he chooses to use 

only CE labelled components, he does not 

have to test the entire SYSTEM. 
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Danfoss frequency converter and CE labeling 
CE labelling is .a positive feature when used for its 

original purpose, i.e. to facilitate trade within the EU 

and EFTA. 

However, CE labelling may cover many different spec- 

ifications. This means that is has to be checked what 

a given CE label specifically covers. 

The specifications covered can in fact be widely dif- 

ferent. That is why a CE label can give the installer a 

false feeling of security when using an frequency con- 

verter as a component in a SYSTEM or an appliance. 

We CE label our frequency converter in accordance 

with the low-voltage directive. This means that as long 

as the frequency converter is installed correctly, we 

guarantee that it complies with the low-voltage direc- 

tive. We issue a declaration of conformity that confirms 

our CE labelling in accordance with the low-voltage 

directive. 

The CE label also applies to the EMC directive, on 

condition that the instructions given in this manual for 

EMC-correct installation and filtering have been fol- 

lowed. On this basis, a declaration of conformity in 

accordance with the EMC directive is issued. 

The manual gives detailed instructions for installation 
to ensure that your installation is EMC-correct. Fur- 

thermore, we specify which norms that are complied 

with by our different products. 

We offer the filters that can be seen from the specifi- 

cations and gladly provide other types of assistance 
that can help you obtain the best EMC result. 

Compliance with EMC directive 89/336/EEC 

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, SYS- 
TEM or installation. It must be noted that the respon- 
sibility for the final EMC properties of the appliance, 

SYSTEM or installation rests with the installer. As an 

aid to the installer, Danfoss has prepared EMC instal- 
lation guidelines for the Power Drive System. The 

standards and test levels stated for Power Drive Sys- 

tems are complied with, provided the right EMC-cor- 
rect instructions for installation have been followed, 
see electrical installation. 
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N.) 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 8006-8011/ 380-480 V Emission 
Environment Industrial environment j 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 8000 with RFI filter option 
300 m unscreened/ unarmoured Yes 21 No No No Yes/ No 
50 m br. screened/ armoured Yes Yes Yes41 No Yes/ Yes 
150m br. screened/ armoured Yes Yes No No Yes/ Yes 

VLT 8000 with RFI- filter option (+ LC filter) 
300 m unscreened/ unarmoured Yes No No No Yes/ No 

50 m br. screened/ armoured Yes Yes Yee) No Yes/ Yes 
150m br. screened/ armoured Yes Yes No No Yes/ Yes 

VLT 8016-8652/ 380-480 V 
VLT 8006-8062/ 200-240 V 
VLT 8052-8402/ 525-690 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 C 
MHz Radiated 30 MHz- 1 GHz 

VLT 8000 w/ o RFI filter options) 6) 
300 unscreened/ unarmoured No No No No 

150 m br. screened/ armoured No Yes') No No 

VLT 8000 with RFI filter option 
300 m unscreened / unarmoured Yes 2) 7) No No No 

50 m br. screened/ armoured Yes Yes 71 Yes 1) 3) 7) No 
150 m br. screened/ armoured Yes') Yes') No No 

1) Does not apply to VLT 8152-8652 
2) Depending on installation conditions 
3) VLT 8042- 8062, 200- 240 V with external filter 
4) Does not apply to VLT 8011 (380-480 V) 
5) VLT 8152-8652, 380-480 V, fulfils class A2 at 50 m unscreened cable without RFI filter (Typecode RO) 

6) VLT 8052-8402, 525-690 V fulfils Class A2 at 150 m screened cable without RFI filter (RO) and class Al at 30 m screened cable with RFI filter option Rl. 
VLT 8502-8652, 525-690 V fulfils Class A2 at 150 m screened cable without RFI filter (R0). 
7) Does not apply to VLT 8052-8652, 525-690 V 

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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0 
0 0 
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VLT® 8000 AQUA 

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 equip- 
ment. 

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® 8000 AQUA 

Immunity, continued 
VLT 8006-8652 380-480 V, VLT 8006-8027 200-240 V 

Burst Surge 
Basic standard IEC 1000-4-4 IEC 1000-4-5 

ESD Radiated electro- Mains RF common Radiated radio 
1000-4-2 magnetic field distortion mode voltage freq.elect.field 

IEC 1000-4-3 VDE 0160 ENV 50141 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/5kHz/DCN 2 kV/20 4 kV/120 - 2,3 x UN 21 10 VRMS - 

Motor 4 kV/5kHz/CCC - - 10 Vans - 

Control lines 2 kV/5kHz/CCC - 2 kV/200 - - 10 VRMS - 

PROFIBUS option 2 kV/5kHz/CCC - 2 kV/2011 - - 10 VMS - 

Signal interface<3 m 1 kV/5kHz/CCC - 10 Vans - 

Enclosure - - 8 kV AD 
6 kV CD 

10 Wm 
- - 

Load sharing 4 kV/5kHz/CCC - - - - 10 Vans - 

Standard bus 2 kV/5kHz/CCC - 4 kV/2'l - - 10 Vans - 

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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Factory settings 
PNU Parameter 

description 
Factory setting Range Changes 

during oper- 
ation 

4-setup Conver- 
sion 

index 

Data 
type 

001 Language English Yes No 0 5 

002 Active Setup Setup 1 Yes No 0 5 

003 Copying of Setup 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, % of max. 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, HP 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 

100 Configuration Open loop No Yes 0 5 

101 Torque characteristics Automatic Energy Opti- 
misation 

No Yes 0 5 

102 Motor power P M,N Depends on the unit 1.1-400 kW 
(1.5-600 HP 

No Yes 1 6 

103 Motor voltage, UM,N Depends on the unit 208/480/575 V No Yes 0 6 

104 Motor frequence, fM,N 60 Hz/ 50 Hz 24-120 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 VT start volta e De ends on ar. 103 0.0 - ar. 103 Yes Yes -1 6 

109 Resonance dampening 100% 0 - 500 % Yes Yes 0 6 

110 High brake-away torque 0.0 sec. 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 brakin current 50 % 0 - 100 % Yes Yes 0 6 

115 DC braking time 10 sec. 0.0 - 60.0 sec. Yes Yes -1 6 

116 DC brake cut-in frequency OFF 0.0-par. 202 Yes Yes -1 6 

118 Motor power factor 0.75 0.50-0.99 No Yes 0 6 

117 Motor thermal protection ETR trip 1 Yes Yes 0 5 

119 Load compensation at low speed 100 % 0 - 300 % Yes Yes 0 6 

120 Load compensation at high speed 100 % 0 - 300 % Yes Yes 0 6 

121 Slip compensation 100 % -500 - 500 Yes Yes 0 3 

122 Slip compensation time constant 0.50 sec. 0.05 - 5.00 sec. Yes Yes - 2 6 

123 Stator resistance Depends on the choice 
of motor 

No Yes - 4 7 

124 Stator reactance Depends on the choice 
of motor 

No Yes - 2 7 

) Global factory setting different from North American factory setting. 
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VLT® 8000 AQUA 

Factory settings 
PN 
U 

# 

Parameter 
description 

Factory setting Range Changes 
during oper- 

ation 

4-set- 
,up 

Conver- 
sion 
index 

Data 
type 

20 Output frequency low limit, fMIN 0.0 Hz 0.0 - fmAx Yes Yes -1 6 

1 

20 Output frequency, fmAx 60 Hz/ 50 Hz fMIN -120 Hz Yes Yes -1 6 
2 
20 Reference site Hand/Auto linked refer- Yes Yes 0 5 
3 ence 
20 Minimum Ref ence, Refmim 0.000 0.000-par. 100 Yes Yes -3 4 
4 
20 Maximum Ref ence, RefMAx 60 Hz/ 50 Hz par. 100-999.999,999 Yes Yes -3 4 
5 

20 Ramp-up time Depends on the unit 1 - 3600 Yes Yes 0 7 
6 

20 Ramp-down time Depends on the unit 1 - 3600 Yes Yes 0 7 
7 

20 Automatic ramp-up/down Enable Yes Yes 0 5 

8 

20 Jog frequency 10.0 Hz 0.0 - par. 100 Yes Yes -1 6 
9 

21 Reference type Preset reference/ Sum Yes Yes 0 5 
0 

21 Preset Reference 1 0.00 % -100.00 - 100.00 % Yes Yes -2 3 
1 

21 Preset Reference 2 0.00 % -100.00 - 100.00 % Yes Yes -2 3 
2 

21 Preset Reference 3 0.00 % -100.00 - 100.00 % Yes Yes -2 3 
3 
21 Preset Reference 4 0.00 % -100.00 - 100.00 % Yes Yes -2 3 
4 
21 Current limit, lum 1.0 x IVLT[A] 0,1-1,1 x Ivu-,[A] Yes Yes -1 6 

5 

21 Frequency bypass, bandwidth 0 Hz 0 - 100 Hz Yes Yes 0 6 

6 

21 Frequency bypass 1 120 Hz fMIN -120 Hz Yes Yes -1 6 

7 

21 Frequency bypass 2 120 Hz fmiN -120 Hz Yes Yes -1 6 

8 
21 Frequency bypass 3 120 Hz fmiN -120 Hz Yes Yes -1 6 

9 

22 Frequency bypass 4 120 Hz fmiN -120 Hz Yes Yes -1 

0 

22 Warning: Low current, kow 0.0 A 0.0 - par. 222 Yes Yes -1 6 
1 

22 Warning: Higth current, !mom IVLT,MAX Par. 221 - IVLT,MAX Yes Yes -1 6 
2 

22 Warning: Low frequency flow 0.0 Hz 0.0 - par. 224 Yes Yes -1 6 

3 
22 Warning: High frequency NIGH 120.0 Hz Par. 223 - par. 202 Yes Yes -1 6 
4 (fmAx) 

22 Warning: Low reference RefLow -999,999.999 -999,999.999 - par. 226 Yes Yes -3 4 
5 
22 Warning: Low reference Highmom 999,999.999 Par. 225 - 999,999.999 Yes Yes -3 4 
6 
22 Warning: Low feedback FBLow -999,999.999 -999,999.999 - par. 228 Yes Yes -3 4 
7 

22 Warning: High feedback FBHIGH 999,999.999 Par. 227 - 999,999.999 Yes Yes -3 4 
8 
22 Initial ramp OFF 000.1-360.0 s No Yes -1 6 

9 

23 Fill rate OFF 000000.001-999999.99 Yes Yes -3 7 

0 9 

23 Filled setpoint Par. 413 Par. 413 to par. 205 Yes Yes -3 4 

1 

) Global factory setting different from North American factory setting. 

Changes during operation: "Yes" means that the parameter can be changed, 
while the frequency converter is in operation. "No" 
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VLT® 8000 AQUA 

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 to or from a frequency con- 
verter by means of serial communication. 

Conversion index 
74 
2 

1 

Conversion factor 
0.1 

100 
10 

0 1 

-1 0.1 

-2 

-3 

-4 

Data type 

0.01 

0.001 
0.0001 

Data type shows the type and length of the telegram. 

Data type 
3 

4 

5 

6 

7 

9 

Description 
Integer 16 

Integer 32 
Unsigned 8 

Unsigned 16 
Unsigned 32 
Text string 
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Factory settings 
PN 
U 

Parameter 
description 

FaCtory setting Range Changes 
during opera- 

tion 

4-setup Conver- 
sion 

index 

Data 
type 

300 Terminal 16 Digital input Reset Yes Yes 0 5 

301 Terminal 17 Digital input No operation Yes Yes 0 5 

302 Terminal 18 Digital input Start Yes Yes 0 5 

303 Terminal 19 D ital in ut Reversin. Yes Yes 0 5 

304 Terminal 27 Digital input Safety interlock/ 
Coasting stop, in- 
verse 

Yes Yes 

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, analog input voltage No operation 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, analog 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, analog input voltage 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 4-20 mA Yes Yes 0 5 

320 Terminal 42, output 
pulse scaling Yes Yes 0 6 

321 Terminal 42, output 0 - fmAx 0-20 mA Yes Yes 0 5 

322 Terminal 45, output, Yes Yes 
pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6 

323 Relay 1, output function No 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 2.00 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 - 100 % Yes Yes -1 6 

) Coasting stop, inverse is global factory setting different from N 

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 

para-meter 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 3 

when writing or reading to or from a frequency con- 4 

verter by means of serial communication. 5 

orth American factory setting. 

Conversion index Conversion factor 
74 0.1 

2 100 

1 10 

0 1 

-1 0.1 

-2 0.01 

-3 0.001 

-4 0.0001 

Data type: 

Data type shows the type and length of the telegram. 
Data type Description 

6 

7 

9 

Integer 16 

Integer 32 

Unsigned 8 

Unsigned 16 

Unsigned 32 

Text string 

Factory settings 
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PN 
U 

4 

Parameter Factory setting 
description 

Range Changes dur- 
ing operation 

4-setup Conversion 
index 

Data 
type 

400 Reset function Infinate Automatic Yes Yes s 
401 Automatic restart time 10 sec. 0 - 1800 sec. Yes Yes 0 6 

402 Flying start Enable Yes Yes -1 5 

403 Sleep mode timer Off 0 - 300 sec. Yes Yes 0 6 

404 Sleep frequency 0 Hz fMIN - Par. 405 Yes Yes -1 6 

405 Wake up frequency 60 Hz/ 50 Hz Par. 404 - fmAx Yes Yes -1 6 

406 Boost setpoint 100% 1 - 200 % Yes Yes 0 6 
407 Switching frequency Depends on the 

unit 
1.5 - 14.0 kHz Yes Yes 2 5 

408 Interference reduction ASFM 
method 

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 overtempera- Trip 
tu re 

Yes Yes 0 5 

412 Trip delay overcurr ent, 60 sec 
ILIM 

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 Win - fmAx Yes Yes -1 6 

423 PID proportional gain 0.01 0.00 - 10.00 Yes Yes -2 6 

424 PID start-up frequency 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 Iowpass filter time 0.01 0.01 - 10.00 Yes Yes -2 6 

433 Motor alternation time 0 (OFF) 0 - 999 hrs Yes Yes 0 6 

434 Motor alteration function Ramp Ramp/Coast Yes Yes 0 6 

463 Enhanced sleep mode tim- 0 

er 
0-9999 Yes Yes 0 6 

464 Wakeup pressure 0 Refmin - Setpoint 1 Yes Yes -3 4 

465 Pump min freq 20 Win - IMAX Yes Yes -1 6 

466 Pump max freq 50 Win - fMAX Yes Yes -1 6 

467 NF power at min freq 0 0-16000 W Yes Yes 0 7 
468 NF power at max freq 0 0-16000 W Yes Yes 0 7 

469 No/low flow power com-1.2 
pensation 

0.01-9.99 Yes Yes -2 6 

470 Dry run timeout 30 sec. 5-30 sec. Yes Yes 0 5 

471 Dry run interlock timer 30 min. 0.5-60 min. Yes Yes -1 6 

483 Dynamic DC link compen- On 
sation 

No No 0 5 

) Global factory setting different from North American 
factory setting 
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Factory settings 
PNU 
# 

Parameter 
description 

Factory setting Range Changes 
during op- 

eration 

4-set- 
up 

_Con- 
version 
index 

Data 
type 

500 Protocol FC Yes Yes 0 5 

501 Address 001 Depends on par. 
500 

Yes No 0 5 

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 

506 Start LOGIC OR Yes Yes 0 5 

506 Reversing DIGITAL INPUT 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, Analog Input No No -1 3 

523 Data Read-out: Terminal 54, Analog Input No No -1 3 

524 Data Read-out: Terminal 60 Analog 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 Temperatur 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 Bus Feedback 1 00000 No No 0 3 

536 Bus Feedback 2 00000 No No 0 3 

537 Data Read-out: Relay Status No No 0 5 

555 Bus Time Interval 60 sec. 1 to 99 sec. Yes Yes 0 5 

556 Bus Time Interval Function NO FUNCTION Yes Yes 0 5 

570 Modbus parity and message framing No parity 1 stopbit Yes Yes 0 5 

571 Modbus communications timeout 100 ms 10-2000 ms Yes Yes -3 6 
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Factory settings 
PN 
U 

Parameter 
description 

Factory setting Range Changes 
during oper- 

ation 

4-set- 
up 

Conver- 
sion 
index 

Data 
type 

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 1 7 

603 Operating data: No. of cut-ins No No 0 6 

604 Operating data: No. of overtemps No No 0 6 

606 Operating data: No. of overvoltages No No 0 6 

606 Data tog: Digital input No No 0 5 

607 Data log: Control word No No 0 5 

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: r 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 to or from a frequency con- 

verter by means of serial communication. 

Conversion index 
74 
2 

1 

Conversion factor 
0.1 

100 
10 

0 1 

-1 0.1 

-2 

-3 

-4 

0.01 
0.001 
0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Data type 
3 

4 

5 

6 

7 

9 

Description 
Integer 16 

Integer 32 
Unsigned 8 
Unsigned 16 

Unsigned 32 
Text string 

Option Card (for the four relay option card) 
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PNU 
# . 

Parameter 
description 

Factorysetting Range Changes 
during op- 

eration 

4-set- 
up 

Con- 
ver- 
sion 
index 

Data 
type 

700 Relay 6, Output Function Running Yes Yes 0 5 

701 Relay 6, On Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

702 Relay 6, Off Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

703 Relay 7, Output Function NO FUNCTION Yes Yes 0 5 

704 Relay 7, On Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

705 Relay 7, Off Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

706 Relay 8, Output Function NO FUNCTION Yes Yes 0 5 

707 Relay 8, On Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

708 Relay 8, Off Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

709 Relay 9, Output Function NO FUNCTION Yes Yes 0 5 

710 Relay 9, On Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 

711 Relay 9, Off Delay 000 sec. 0 to 600 sec. Yes Yes -2 6 
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 Index 

2 
2-zone regulation 

5 
50/60 Hz earth loops 

A 
Address 

AEO - Automatic Energy. Optimization 

AEO: 

Aggressive environments 

Air humidity 

Alarm word 

Alarms 

analog inputs. 

Analog inputs 

analog, outputs: 

Anti windup.. 

Application functions 

Auto start on LCP 

AWG 

B 
baud rate 

Baudrate 

Broadcast 

Bus connection 

Bus feedback 1 

C 
Cable lengths and cross-sections: 

Cables 

CE labelling 

Changeparameter data 

Changing data 

Connection example 

Control and reply telegrams 

Control characteristics 

Control keys 

Controlerinciple 

Copying of Setups 

Correct earthing/grounding 

Data character 

Data control byte 

Data in... 

Dataread-out 

DC braking 

Derating for air pressure 

Derating for ambient temperature 

2!Efq1!!!)919LrrignewitOingtrequenpy......... 

Digital inputs 

Digital inputs: 

Digital speed up/down 

Direction of IEC motor rotation 

Display mode 

Display mode, I 

Display, readout 

35 

59 

200 

95 

93 

85 

155 

35 

88 

11 

56 

97 

68 

.............197 

123 

33 

86 

68 

165 

11 

6 

190 

198 

173 

184 

33 

127 

33 

148 

136 

102 

6 

155 

165 

155 

81 

171 

157 

156 

176 

169 

109 ... 

196 

196 

86 

79 

89 ........ 

90 

.101. 

Displaytext 

E 
Earth fault 193 

Earth leakage current 192 

earth potential 68 ....... 

Earthing. 59 

Earthing/Grounding ot screened/armoured control cables 68 

Efficiency 

Electrical installation, control cables 

Electrical installation, enclosures 

Electrical installation, power cables 

EMC Immunity,. 

EMC test results 

EMC-correct electrical installation 

Enclosures 

External 24 Volt. DC supply : 

Externals: 

Extra protection 

Extreme running conditions 

F 
Factory setting!. 

Faultlog 

FCprotocol 

Feedback 

Feedback handling. 

Flying start 

Freguencybypess 

Function at mains failure 

Function at overtemperature 

Fuses 

G 
Galvanic isolation (pELy.). 

General technical data 

Ground fault (GROUND FAULT) 

H 
Hand start 

Hand start on LCP 

Hand/Auto linked reference ..................................................... 

Harmonic filter 

Harmonic filter 

Harmonic filters 

Heat emission 

High voltage test 

Indicator lamps_ 

Initialisation 

Inputs and outputs 

Installation of 24 Volt external DC supply 

L 
Language 

LCP copy... 

Load and motor 

Local control 

VLT® 8000 AQUA 

171 

198 

82 

69 

75 

204 

201 

66 

70 

34 

36 

61 .......... 

193 

?9P. 

176 ........ 

155 

141 

145 

136 

118 

140 

141 

49 

191 

32 

187 

126 

101 

115 

150 

24 

25 

65 

65 

89 

93 

123 

80 

62 

96 

..........9?. 

19!4. 

89 ... 
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Lock for data change. 102 screw sizes 78 

Low current 118 Serial communication 155 

Lowpass Service functions 175 

Setpoint 147 

M 
Setup 

Setup configuration 
Mains drop -out Setup of user-defined readout 97 

...32. Short circuit 193 
Max imbalance of supply voltage: 32 Sin le le start/stop 86 
MCT 10 14 Sleep mode 138 
Mechanical installation ................. ...... ........ . 

55 Software version 4 

Motor Alternation Time 150. Static ovedoad 193 
Motor frequency.. 

. . ............... . ..... s!!!usmessages.... lc!? 
Motor thermal protection Switches 1-4 .............. 83 
Motorcurrent .............................. ..... 139 

Switching on the input 196 

.105 Switching on the output 193 
Motorvoltage 105 

O 
T 
Technical data, mains supply.3 x 200 - 240 V 38 

.......... 39 
32. 

Technical data mains supply..3 x 380 - 480 V 42 

P Technical data.mains supply..3 x 380.: 480 V 43 

Technical data,.rnains supply..3 x 525 - 600 V 45 
Parallel coupling.of motors 79 

Technical date.mains supply.3 x 525 - 600 V 46 
Parameter Data ps. 

PC software 14 
Telegrani.ftuftdrup 155 

PC Software tools 14 
Telegram communication 155 

Telegram length 156 
Peak voltage, on motor 194 

Potentiometer reference 86 
Time out 129 

Power factor 199 

Preset reference 118 
To characteristics 104 

Transmitter connection 86 
Profibus DP-V1 ...AA 

Trip. locked 7 
96 

Protection 37 
Type code. ordering number string ... 27 

Protocols 155 ......... 

Pulse feedback .126 

Pulse input 33 Use of emc- correct cables ....77. 
Pulse reference 

Pulse scaling.... 132 

V 
Ventilation 65 Q 

Quick Menu 94 

R 
Waming.words 173 

Warning; Highreference 120 
Ramp -down time 

184 

184 

68 
Reference handling. 114 

Reference type 117 

References and Limits 113 

Relay outputs: 34 

Relay01 135 

Reset on LCP 

Resetfunction 136 

Resulting reference 191 

RH switch 62 

Rise time 194 

Rotation 79 

RS 485 serial communication 34 

S 
Safety. regulations 8 

Screened/armoured cables 59 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Automatic Transfer Switch 

Location: Generator Section 

Model Numbers: 62W3FD240VAC 

Manufacturer: AICHI 

Supplier: NHP Pty Ltd 
25 Turbo Drive 
Coorparoo QLD 4151 

Ph: 07 3891 6008 
Fx: 07 3891 6139 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Delivery Pressure Transmitter 

Location: Common Control 

Model Numbers: BR74XXGG1FHA2X 
(SP119 50m Range & SP175 
100m Range) 

Manufacturer: Vega 

Supplier: Vega 
398 The Boulevard 
Kirrawee 
NSW 
2232 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Wet Well Level Transmitter 

Location: Common Control 

Model Numbers: FM167-A2BMD1A3 

Manufacturer: Endress & Hauser 

Supplier: Unit 8/277 Lane Cove Rd 
North Ryde 
NSW 
2113 
Tel: 02 8877 7000 
Fax: 02 8877 7099 
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TECHNICAL DATA SHEET 

For 

SP119 & SP175 

Equipment Type: Level Relay 

Location: Common Control 

Model Numbers: MTR 240VAC 

Manufacturer: Multitrode 

Supplier: Multitrode Pty Ltd 
130 Kinston Road 
Underwood. QLD 4119 
Tel: 07 3340 7000 
Fax: 07 3340 7077 
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SP119 MACQUARIE STREET 
SEWAGE PUMPING STATION 

SITE COVER SHEET 

ELECTRICAL DRAWINGS INDEX 

DWG N°. TITLE SHEET REVISIONS 
486/5/7-0038-000 SITE COVER SHEET 00 P1 0 A 

486/5/7-0038-001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 P1 0 A 

486/5/7-0038-002 PUMP 01 SCHEMATIC DIAGRAM 02 P1 0 A B 

1.86/5/7-0038-003 PUMP 02 SCHEMATIC DIAGRAM 03 PI 0 A B 

486/5/7-0038-004 RESERVED (SUMP PUMP/ 04 

1.86/5/7-0038-005 GENERATOR CONTROL SCHEMATIC DIAGRAM 05 P1 0 A 

486/5/7-0038-006 COMMON CONTROLS SCHEMATIC DIAGRAM . 06 P1 0 A 

486/5/7-0038-007 COMMON RTU I/O SCHEMATIC DIAGRAM 07 P1 0 A 

486/5/7-0038-008 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 P1 0 A 

486/5/7-0038-009 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 P1 0 A B 

486/5/7-0038-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 P1 0 A B 

486/5/7-0038-011 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 P1 0 A 

486/5/7-0038-012 RTU ANALOGS 1, MISCELLANEOUS TERMINATION DIAGRAM 12 P1 0 A 

486/5/7-0038-013 COMMON CONTROLS TERMINATION DIAGRAM 13 P1 0 A 

486/5/7-0038-014 EQUIPMENT LIST 14 PI 0 A 

486/5/7-0038-015 CABLE SCHEDULE 15 P1 0 A ' 

486/5/7-0038-016 SWITCHBOARD LABEL SCHEDULE 16 P1 0 A B 

486/5/7-0038-017 SWITCHBOARD CONSTRUCTION DETAILS 17 P1 0 A 

486/5/7-0038-018 SWITCHBOARD CONSTRUCTION DETAILS 18 P1 0 A 

486/5/7-0038-019 RAG REDUCTION TUBE FOR THE HYDROSTATIC LEVEL PROBE 19 P1 0 A 

486/5/7-0038-020 CATHODIC PROTECTION UNIT - CONSTRUCTION AND WIRING DETAILS 20 P1 0 A 

486/5/7-0038-021 RESERVED (FIELD DISCONNECTION BOX1 21 

486/5/7-0038-022 SWITCHBOARD GENERAL ARRANGEMENT - ELEVATIONS - SINGLE SIDED 22 P1 0 A B 

486/5/7-0038-023 SWITCHBOARD GENERAL ARRANGEMENT - SECTIONS - SINGLE SIDED 23 P1 0 

486/5/7-0038-024 SLAB & CONDUIT DETAILS 24 P1 0 A 

I' i 

r STANDARD VARIABLES 
N 

DESCRIPTION VALUES 
CT METERING ISOLATOR 251A SLII 25,3? 

NORMAL SUPPLY HAIN SWITCH Mk XS1IISE/754 

GENERATOR SUPPLY MAIN SWITCH 210IA LUItSE1251 

PUMP1 CIRCUIT BREAKER MA XKLYINJ/16a 

PUMP2 CIRCUIT BREAKER TAA X1125fILI/%0 

DRY WELL SUMP PUMP CIRCUIT BREAKER NOT APPLICABLE 

PUMP VSD SIZE FC2II2255K 

PUMP RATING SIAM IIA 

PUMP LINE CONTACTOR (Ai-vs 

SUMP PUMP RATING NOT APPLICABLE 

SUMP PUMP CONTACTOR I, TOL NOT APPLKABLE 

WET WELL LEVEL TRANSMITTER F11161-A26/41/3 I. 
EMERGENCY STORAGE WELL LEVEL TRANSMITTER HOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER INIII.WATIIAZX SI. 

WET WELL ULTRASONIC LEVEL SENSOR HOT APPLICABLE 

FLOWMETER RANGE filth 

RADIO DitIll-KAC2-00 

EMERGENCY PUMPING TIME ITIAsal 

No of SINGLE POINT PROBES 3 

INCOMING MAINS. SUPPLY CABLE 'Sate 

MAIN EARTHING CABLE 2Srme 

INCOMING GENERATOR SUPPLY CABLE 3Smtli7 

PUMP MOTOR SUPPLY CABLE 2-1.06m1 

/ 

STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE IN OIL MI SENSOR AND FAULT RELAY YES CED 

AND-FAULT RELAY 0E3 NO B INDIVIDUAL PUMP MOISTURE IN STATOR MS) SENSOR 

EEE:3 NO 

0 INDIVIDUAL PUMP REFLUX VALVE MICROSWITCH YES DM 

: Ela3 NO E STATION DRY WELL SUMP A : : : :. 
F STATION PERMANENT GENERATOR - ATS AND CONTROL CONNECTION'SP- YES CEO 

EIES NO G SENSOR 

H STATION DELIVERY FLOWMETER YES CED 

I BACKUP COMMUNICATION OPTIONS YES DE0 

J PUMP CONNECTION (Via Intergrated Disconnect Cubicle) YES CM 

K CATHODIC PROTECTION YES IRDEI 

L MOTOR THERMISTORS (Via Intergrated Disconnect Cubicle) YES MCI 

TES NO 14 ODOUR CONTROL 

N CURRENT TRANSFORMERACT) METERING YES (:93:11 

0 PUMPS ELECTRICAL INTERLOCK (Generator only/ YES CEED 

P WET WELL WASHER YES DIED 

Q VALVE PIT SUMP PUMP AND LEVEL PROBE YES 031:0 

R TELEMETRY RADIO YES COI 

: (fE3 NO 

T SINGLE SIDED SWITCHBOARD YES MI 
U DELIVERY PRESSURE TRANSMITTER YES DM 

ElE9 NO 
V 
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(i) 
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Og 

m 
.7,23 -I 
0 Fp 
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5 
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m 0 

0 
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0 
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SR1,2,3 
620 

ENERGEX SUPPLY FROM 3 PHASE 
415VAC SUPPLY PILLAR 

95mm2 NOTE 4, 51 

N R W 8 

I 1 Ol 
METERING 
ISOLATOR 
2506 

SUPPLY AUTHORITY 
C,T METERING 
TARIFF 22 

80kA 63A 

aD 
CD 

C.) 

O 

LINK:, 

.' Q2 
NORMAL SUPPLY 
MAIN SWITCH 
200A 
1NOTE I, 21 

ENERGEX MAINS . 

POWER FAILURE RELAY 
R F 0 SiF5 

6A 

HI 

'REF OS.86 

.1'" 
NI 

A 

A' okl A2 

NORMAL \ SUPPLY 

L REF *5:119 

SOLENOID 

GENERATOR 

r- - REMOTE cirr:s-SET - -. - 
CONNECTION SOCKET 1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 

CIRCUIT BREAKERS SHALL BE LINE SIDE 
I SHROUDED. 
i 

i Z. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
I LEVEL & LOAD. ENSURE TYPE 2 CO-ORDINATION 

I i WITH CONTACTORS & OVERLOADS TO IEC 947-4-1. 

NOTES 

R W B N E 

I I I I I 

Y`T) 

Q3 

GEN SUPPLY 
MAIN SWITCH 
200A 
(NOTE 1,21 

61 

CTSG 
REF 05.56 

82 81 ' 8' 
GENERATOR 
SUPPLY 

REF 4549 

E N Li L2 L3 

CONT'D ON SHEET 02 

AUTOMATIC TRANSFER SWITCH 

_J 

09 

oc 

430 

.115%:10401'6:°%. 
SUB-DISTRIBUTION 

BOARD CB 

(NOTE 1, 21 

Q11 

te 

32A 

STATION MAINS 
POWER FAILURE RELAY 
REF 47:132 

3 PHASE 
32 AMP 
OUTLET 

15A GPO. 

013 
:1-.,C- RTU LAPTOP GPO 

14704.1wsps 
14A 

. Q14 
SPARE 

6/$. 

015 
//t....-0 SPARE 

10A 

a 

REF 0044 i6S18 
451C,, 

CL1,7 660 

106 N, 

IP Q19 

NIO 

10A 

E120.,-7 
N11 

CI 

SU 
FIL 

10A 

651E .1 

iss 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 5I2000 COMPATIBLE LABELLING. 

4. ADD POINT OF SUPPLY 

S. ADD ACTUAL FAULT LEVEL 

FLUORO IN RTU CUBICLE 

FLUORO iN MAIN SWITCH CUBICLE 

FLUORO IN COMMON CUBICLE 

FLUORO IN AT'S CUBICLE 

FLUORO IN DISTRIBUTION CUBICLE 

FLUORO IN VSD 1 CONTROL CUBICLE 

FLUORO IN VSD 2 CONTROL CUBICLE 

RTU POWER SUPPLY 

ei 663 

Ci44't'`e4-:11--- SURGE DIVERTER 4A 
SA7 RELAY 

32 '664 

SPARE 

665 

SPARE 

REF 08:82 

REF 06311 

EMERGENCY PUMP CONTROL POWER SUPPLY 2. REF. 44:84 
SURCHARGE IMMINENT RELAY REF 003 

GENERATOR ANCILLARY SUPPLY 

CATHODIC PROTECTION REF 07310 
POWER SUPPLY 

- till - - - - VALVE PIT SUMP PUMP POWER - - - -- N11 
SUPPLY 
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7 8 10 11 1 12 11 14 15 16 

CONT'D FROM SHEET 01 

"j1 R W B 

160 A 

10011 

- . . 

scs..,14.44.1.brOASer." 

SPEED ADJ. 
1k17 1W 1Turn 

1S3 . 

E/STOP 

Scn 

R A 

191 

1192 

ill 93 

Iii - 951PE) 

120 I 

& I 1 

rev 
I. 

1K9 _ 

EMG1 

---01 '4 
no I 1 155 EM.START 

REF 06,C4 

110 

1(12 

EMG1 
REF 06:C6 

1(10 

121 I 

53 

121 
55 

18 RUN 
COMMAND 

... 113 29 FstgiEt MAX 

EARTH RAIL 110-D_ 

96 al 

97 1111 

98 

(PEI 99 Ili 

DANFOSS 
FC2021,55K 

VSD 
1U1 

REM LOC 

114 
19 FAULT RESET 

no 
le12 COMMON 

. 

27 COASTING 
STOP 

$03 

32 SETUP 2 

SO 

33 

INTERGRATED 
DISCONNECTION CUBICLE i--7 

_11 

I 11 

I I I I 

130 

I 

I I 

__L 1_1 

INOTE 5 

I -1- j 

o 
100 I 

.A01 I 

131 

50 - 

54 A000 

4 
7006 

21 

LR_EADY/ 
AUTO 

RUNNING 

REF 08:A13 
FROM RTU RS415. rt 4 

Cable 10 

MODBUS 

68 * - 69 

1006. 

ooterdrS.6. 

RS4 t5A 
11 

RS4S5A- 
TO VSD 
REF 0315 

Cagle 27 

1<3 

11(3 4107 

1FC 

711<naestot35-C 
101 

of TSGA U< 21(3 125 

1K3 

VSD SPEED COMMAND 
4-20inA 
REF 02414 

-1K1 

HRM1 

1144-,11PbeS, 

24VDC POWER SUPPLY 

REFER SHEET 0817 

PUMP CASING 

Br 

1K5 

113 

Wh 

MOISTURE IN 

OIL PROBE 

114, 

GRUNOFOS _ 
0 111 MODULE 

DR1 
RESET 

R2 

140_ ,p4 
SENSOR 

141 
DP5 - 4014 

q T1 C 

ALARM \ 
1K5 T2 C 

e49a9Q9899 

VSD READY/ IN AUTO 
REF 02512 

VSD RUNNING 
REF 02512. 0255. 02#5 

PUMP ESTOP CONTACTOR 
REF 02,A3 

I HOURS RUN METER 

CUBICLE FAN 

SUBMERSIBLE PUMP No1 
50kW 91AMPS 

MOTOR THERMISTORS 

71 

CONTROL CCT 'POWER ON' RELAY 
ifREF 02612 

rtUHP INTERLOCKING RELAY 
-REF 0264 

1! 

MOISTURE IN OIL 
REF 02:C12 

IClosed in normal operation' 

ONT'D ON SHEET 03 
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1 

RTU DIGITAL INPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

2A 
1 

0 aor... 
5 

O 010.1. w1S 

11 " 72 P1-05 

V 
.011-011 -011 -CON. 

2 P1-19 CM 

- o moo aoo, 
DI-00 )- 

P1-02 

, D101 . .(- 
P1-03 2 

DI-01 

DI-02 

3 1 0 3 . - 1 0 3 , D1-03 

P-1-01. 3 

0105. 

READY/AUTO 

5 

0105\.*: 

P1-06 5 

0106, 

1<5 

11 -0 
19 AX 

Dr00- O 010 REFLUX 0...010f---; ,-...-rite'''''il ( DI-09 
21 -01)--- 22 P1-10 9 

0 . Flow 
1= No Flow 

0110 

P1-11 

&10 0 
23 24 10 

P1-01 6 

01-04 )- 
D1-05 )- 
D1-06 

GI 
01-07 

10 P1-08 7' 
DI0/1 (. 01-08 > - DIM 

20 I 

CONT'D ON 

SHEET 07 

CONT'D ON 

SHEET 07 

001.20 V 

0000 

RTU DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 081C7 

001.24V 16. 2A 

P4-01 103 

0000. 

0 NO P4-02 

1 NO 

f4..1-`0002f 
P4-03 

105 

0091....., 

000 

107 

2 NO 

0003 
P4-04 

D003 

109 

3 NO P4-05 

le51e0, I- 2 //-z/o--, 

0000. 

0001. 

0002. 

0003. 

9 0000- 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

SPARE 

REFLUX MICROSWITCH 

SPARE 

CONT'D ON 

SHEET 07 

1044% 

1K10 
100 

0001- 

108 

0002- 

11(12 0003- 
713 

RTU ANALOG OUTPUTS 

112 

L., 

RUN COMMAND 
REF 02404 

FAULT RESET 
REF 0264 

EMERGENCY MODE INTERRUPT 
REF 16Q, 

RUN AT MAX 
REF 02k4 

CONTI) ON 

SHEET 07 

VSD 

5r 1LI 
A000. 5 

A000A A0098 VSD SPEED COMMAND 

169 60 55- 4-20mA 

REF 026 
A000C. 

LEGEND: 

X 

A11-02 

I - I 

SWITCHBOARD CONTROL TERMINAL 

FIELD TERMINAL 

RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

RTU MARSH. LINK TERMINAL 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

NOTES 
1. INCOMING GENSET, MAIN, PUMP 0. DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL L LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS L. OVERLOADS TO IEC 947-4-t 

3. ALL WIRES 0, CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. USE EMC COMPLIANT CABLE GLANDS TO EARTH SCREENING 
DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL 13 
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2 
1 

3 
1 1 

6 
1 

7 10 11 12 13 14 15 16 

CONT'D FROM SHEET 02 

E N R W B 

QS 261 

2S3 
201 

SPEED ADJ. 
1k0 1W 1Turn 

203 

11191 

-111 92 

11193 

111 a95(PE) 

720 

; 

EMG2 

OFF,ON 

I 
10 

2S EM START 

2K12 

EMG2. 
REF 06:134 

REF 0606 

53 

EARTH RAIL I-a_ 
DANFOSS 96IM 

FC202P5SK 
97 SI 

98 II( 

(PE) 99 Ili 

VSD 
2U1 

222 I 

55 

214j '18 RUN 
1 COMMAND 

1 

29 RU14_@ MAX 
I SPEW AO 

es7--11 
Ij A001- 

1 

1 

214' 19 FAULT RESET 
L1EADY 

UTO 
/ 

A .210 ' 
12 COMMON 

STOP 

32 SETUP 2 

27 COASTING 210 

S10 

INTERGRATED 
DISCONNECTION CUBICLE 

50 

231 
33 

I 1 !-ir- 
I 

r- 
I 1 I 

I I 

I_J .___/ 1 

1 

---4 INOTE 5 

-1- i 

2001 
I _J 

414n..:01s4rearrioine.444-44 

II 

; 715 i 

203 is 

r 1 

RS485,4 A 

REF 02:ES R548 A-7.- 

FROM VSD 1 

Cable 

RUNNING 
0 

hODBUS 

:771 

2'1 

2011 

. VSD SPEED COMMAND 
4-20mA 
REF 03414 

404. Gi_2K3 

RS48584, 

REF 08111 
TO GRAPHIC DISPLAY 

_J Cable 10 

203 

E/STOP . . 2K3 

2K3 

ta- 

207 

TSGA 224, 11(3 

VSD READY/ IN AUTO 
REF 03412 

VSD RUNNING 
REF 01(12. 03=L-5, 03f 5 

2K1 
;PUMP E.STOP CONTACTOR 

IrtEF 03453 

;HOURS RUN METER 

'CUBICLE FAN 

HRM2 

I 

; 
2K2 

701 ' ..s. 

-1. 

225 21(4 % 

--; 

SUBMERSIBLE PUMP No2 
SOkW 91AMPS 

MOTOR THERMISTORS 

CONTROL CCT TOWER ON' RELAY 
REF 031112 

'PUMP INTERLOCKING RELAY 
REF 03134 

no 

24VDC POWER SUPPLY 
REFER SHEET 08:17 

PUMP CASING 

Or 

2K5 

. . 213 

2K10 

W1.1 

214 

GRUNDFOS 
10 111 MODULE 

JR1 
RESET 

.3R2 

240 

MOISTURE IN 
OIL PROBE 

ONT'D ON SHEET 04 

. 241 

'203 

3P4 
SENSOR 

JP5 - 

egt, T1 C 

ALARM \ 
1KS ' 72 c 

MOISTURE IN OIL 
REF 01C12 

(Closed in normal operationl 

<e./ed / z A-7 

SI 
SO 

RTU DIGITAL INPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08C7 

2A 

35 

.16 . 012-0381 012-101.1 

36 P2-11 CM 

37 38 P2-01 

A 

- 40 P2-02 17 

0/18.7,--,2,2:7,11S2 ' --''' '' - -. TM- -;-2,-, 0118 , / 
° V-.----k.. D1-18 )- 

41 42 P2-03 111 

;,....;,2z.-;,;- ...I;i`: 

---' 
DM, --' .".-'.=-01._tf-ciK DI-19 -)-- 

0 oD120. DI-20 )--- 
PZ-05 20 45 46 

0122:27-!3E - 

5 

51 -0 
53 

55 

0 
57 

(ONTO ON 

SHEET 07 

0125 REFLUX 

0 o Flow 
1 o No Flow 

CONT'D ON 
SHEET 05 

AO-01 

DI-21 )- 
41 P2-06 - 21 

01-22 
50 P2-07 Z2 

.4021.,;,,a4.- ' 01-23 
52 P2-08 73 

WS- 
;. 24 

DC-26 

P2-1I 25 " 51 

26 

RTU DIGITAL OUTPUTS 

24.VDC POWER SUPPLY - 
REFER SHEET 08(7 

ID02. 14V -)..-1302.4241!, 

P4-11 121 

D008, 11008 130084 _ 

8 HI! P4-02 
. 

0009,-- 

9 NO P4-13 125 

10 HO P4.-14 121 

11NO 

, 

P4-15 129 

2K9 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

SPARE 

REFLUX MICROS WITCH 

CONT'D ON 

SHEET 07 

12.1" 

0008- 

0 
76 1 

2K11 

2K12 

-130 

RTU ANALOG OUTPUTS 

SO 

SO 
SO 

RUM COMMAND 
REF 02134 

FAULT RESET 
REF 12134 

EMERGENCY MODE INTERRUPT 
REF 06134 

RUN AT MAX 
REF 0244 

CONT'D ON 

SHEET 05 

2LI F-771, 
,A0014 

P6-03 171 60 
SSj 

2. . . 

A 001-. A001- 0 . A0014 

1- P6-04 172 

LEGEND: 

0 SWITCHBOARD CONTROL TERMINAL 

1( FIELD TERMINAL 

14 RTU TERMINAL 

VSD TERMINAL 

O RTU MARSH. FUSE TERMINAL 

O RTU MARSH. LINK TERMINAL 

00-02 ) RTU DIGITAL INPUT 

< D01-82 > RTU DIGITAL OUTPUT 

A11-12 

A01-12 I 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

VSD SPEED COMMAND 
4-20mA 

NOTES 
1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 

LEVEL L LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS L OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES L CABLE CORES ARE FERRULED 

WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

S. USE EMC COMPLIANT CABLE GLANDS TO EARTH SCREENING 

DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL L3 
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CABLE Ho. STATUS 

Note 21 

SIZE (ORES TYPE ENGIN In) FROM TO CABLE FUNCTION NOTES 

NOTE: 

THE CONTRACTOR IS RESPONSIBLE IN DETERMIIHIG THE 

ACTUAL (ABLE LENGTHS REQUIRED ON SITE. 

2. USE EXISTING CABLES F SIZE I. (CHDIDON IS ADEQUATE 

FOR NEW LOADS I. FUNCTIONS. OTHERWISE SUPPLY 

HST ALL NEW CABLES. TYPE L SIZE AS PER THS SCHEDULE 

3. CABLE TO BE SIZED TO SUIT GENERATOR ORCUIT BREAKER. 

TYPE- 110T SINGLE RUBBER (ORE FLEXIBLE CAM 
NSGAFOU EPRJCPE19/33101 

POI NEW 9Smoi (GE PVC/CU/PVC EhERCia Supply Pillar Switchboard Intoning Mires Supply 

P02 HEW 25.m' IC Building Mire Switchboard Earth stake Hain Earth 

PO3 HEW 35nre Role) lEiE PVC Neale Switchboard Generator Control Panel [supply connection! Set Note 3 Intoning Generator Supply 

PO4 NEW 2.Ssn' Rif PVC /(U/PVC Switchboard Generator Control Parel 2t OVA( Supply to Generator 

PIS Reserved Pump 1 

PO4 Reserved Pump I 

P0) HEW 21114nn' .1 Screened f leak ISubmervaele1 Switchboard Pump 14.1 Pump 1 Motor Feed 

PIRA HEW Una' ReabIe (Subnersble) Switchboard Pump trot Puny 1 Motor 1 henristors 1 HO 

pog Reserved Purr, 2 

P09 Reserved Puny 2 

P10 Ted 2- l xXinsT 3(4 Screened Citable rubftessilel S wit chboard Pump N.2 Puny 2 Motor Feed 

P101, NEW 'Soul IC &elle taktnerse4e) Swit Ebbe ard Pump /1.2 Puny 2 Motor Thermistors 1 MI) 

P11 Reserved Dry Well amp Puny 

Poll Reserved Dry Welt Surp Puny 

P12 Reserved Pun. Wen Lightin 

P13 Reserved Pump Well Vent Fan 

P14 W . 23.00 2(4 PVC/CU/PVC Switchboard Valle Pit Sump Pump Disconnect Box Valve Pit Su." Ramp ?kiln 

HEW giE PV( /CU/PVC Valet Pit Soup Puny &corned box Vile, Fit Suek Pump Valve Pd Sump Noy Motor 

Pb Reserved Odour Control Unit 

P% Rtserveitatmic al Doing Unit 

(01 00W X PVC/P11( Svitchbord Pump 1 Pump 'Moisture in DI Probe 

(02 Reserved Pump 1 MS probe 

Reserved Poop 1 IkTemp RID 

(14. NEW 2CiE PVC/PVC Switchboard Pump 1 Valve Pit Poop 1 Relux Valve Ifirroswitcls 

(IS NEW LkoT PVC/PVC Switchboard Pump 2 Poop 2 Moisture in 01 Probe 

COI Reserved Pump 2 HS probe 

C 

lv 

A 

O 

PI 

CO1 - Reserved Pump 2 &Teel RED 

COI NEW 15ma0 X.( PV(/PV( Switchboard Puny 2 Valve Pit Pomp 2 Reline Valet Keroswittti 

(II NEW 2( Vted.r. 110130FSP 2Sntrs Svdditesard Wet Well Ugh Level Probe Wet Well level Signal I.R33 

Reserved Remote 103 Terminals 

C14 HEW 2( Vendor- 1.2090fSP 2Seilrs Switchboard Surcharge Imminent Probe Surcharge imminent Signal LS 33 

- Reserved Remote SR Terminals 

(11 - Reserved Dry Wel Trip level 

( 12 - Reserved Dry Wei Alarm bred 

C9A - Reserved Sump Pump level 

(135 - Reserved Sump Poop level 

(31 HEW I_Smie X PVC/PV( Svdchboard Wet WI - Wet Wen Washer 

(15 HEW 1.15mn' 21c PVC (Screened Fkil Switchboard Generator Contra Panel Generator Contras ETX Rexide Cordrol (able 

C% HEW 150.0 ' 2( PVC/PV( Svdchboard Cathod( Protection Mode Anode 

(11 NEW 15ma7 X PVC/PVC Svdchboard Valve Fit Ifigdi Level Probe Valet Pil ligli level Signal 41914 

CU - Reserved Pump 1 Lockout 

(If - Reserved Pump 2 lacked 

C20 Reserved Dry WA Mar* Strobe 

. (21 Reserved Odour Control Ural 

pgi HEW Vendor nears Switchboard Wel Well Hy& estopk Level Sensor Primary Wel Well Levi( 
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IOTA HEW Vendee 1Strs Switchboard Delivery Roweeter Flowneter Signals 
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104 HEW 1 Pr raxos El 20 Switchboard - RTU Switchboard - Pump I Sort Starter 854115 Corms 

101 HEW I Pr 11130N IS 20 Svilehboard - Pay 15.11 Starter Switchboard - Pixy 2 Soft Starter RS485 (calms 

we NEW I Pi REXOR 020 Switchboard - Pup 2 Solt Starter Switctkoard - Graphic Display RS1.85 toms 

WI - Reserved Chemical Dosing lint 

X01 HEW Vendor Switchboard - Rack Atrial (000 Surge Protector Ratio Communications 

Aerial Coax Surge Protector 
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9 10 

CONSTRUCTION 

Cubicle cons tructian inn Marine grade /11.1111ii." 15251. 

Pliith construction 160x60 charnel 6061E6 Grade Aluminium. 

Folded, 'Pulse PSG' L TIG welded with all ',Mlle seams and joints fully welded, 

free Iron splatter and ground smooth where needed, 

External doors and covers filled with Enka 1011 -201 self grip seal. 

'0" Handles fitted where indeated on the drawings. 

I16 Ewell studs fixed to the interior of.all doors and hinged escutcheons 

and on adjacent cubicle interior surfaces. 

Door stiffeners, cloy slays, sable straps, and document holders etc fitted 

where shown on the drawings. 

Door slit I eners to be S/Steel and of suf (iced strength to prevent being 

deformed when subjected to reasonable loads. Militia Inn S/Slett, 

Lif 1-off cowers and mounting panels fixed with Mt studs L thane acorn nuts. 

Gland plates maruf xttied from 600 Bakelite, unless 'otherwise shawn. 

Inspeetion/Access plates wanuf )(lured !realm aluminium. 

Gland/Inspection/Access plate openings reinforced with 25atelrem flat alsoreriten bar. IlDtt FI 

(able glands to be titled with compeession side installed within cubicle. Decal 

ached le abide. io 000 

Gland/Inspection/Access plate fixings at 100put 

Gland/Inspection/Access plates to maintain a 50om (ler ance from section 6widers. 

Gland/Inspection/Access plates are HOT to be split. 

P r t 

Tinges (external) Selectee( HIB65011-316. Stainless Sleet. 

Star washers fitted under all hinge screws. 

tinged escutcheons fixed with Enka 1/4 tomtit:di-um 

lolls Boors 1-1 -0-10 

Disk Swirl Kande 713-3254. Stainless Steel 

Selectric1107-U4.3 apt cam 

Lockwood T1Brel Lock 

Enka 1010-U3 roller rod 

Key (odes R(1.96A,RELKAB,RC4%AR refer to each deer for darificatimn 

Ladd Doors 5.11 

Select rin Swing Mande 1111-SS02-31E Stainless Steel 

Seltctrix 1101- U12330 cm 

Enka 1051-U3 roller rod 

DERGEX plod' 65mo brass pin tumbler. Key Ma325. t/w 2 keys. 

CPERATNG PARAMETERS 

Standard 

Current L Freervency 

Rated Operational Voltage Ile 

Rated hsulation Voltage LA 

Rated Accoliary Voltage 

Rated Current Dian Bost 

Shirt Croat Current he 

Ikration of Is( 

Degree of Protection 

Measure of Protection by harriers 

and endousts 
Stroke (omit's& 
Kass 

Forms of Segregation 

Earthing System 

AS 3431.1 

114 SOttz 

1.15 VAC 

0610- 

NA VAC / 25 010( 

301 AMPS 

20 kA 

/ sec 

P 55 to AS1131 

Outdoors 

Not exceedng 2000kg 

Form 1 

1N-S 

PANTING 

Alumni.* &Axe Preparation 

Finish smooth all exposed welds, clean, descale, and degrease Al surfaces. 

Surfaces pretreatment in accordance with AS 500 LAS 3715 using 

Nowa if acid etch cleaner,Howacoat II conversion roarng, I ckan water rinses 

Apply DULUX A(PHATECH 3000 powder coat 1$ maul turer's recommendations. 

CUBICLE L EXTERNAL COMMENTS DULUX Fist Green 136648I matt fresh 
INTERIOR ITEMS lemming panels, escutcheons, etc/ DULUX Bright Whole 132166) 

tSnmun Dry Fin Thidoess all sir I xes SO microns. 

WIRING 

All wing to be PV( 090 HT 0.1/Kw Grade with tinned conductor.. 

Control and instil:notation wring has flexible copper conductors, and is colour 

coded as de I aded below, rumbered each end, and terminated by the use of 

appropriate pre-irmulated crimp lugs or piss. 

Separate lugs or pins shall be used for each conductor. 

Not more than two wires shall be connected to any terminal. 

Not more than one wire still be connected an one side of any tunnel type terminal. 

Where multiple connections are requied on tunnel terminals, proprietary terminal link 

bars shall be used 

Power king to be rirronum 2.5sgstra stranded copper condx t ors. phase 
colas coded as del ailed below. 

Control wiring lo be milieux Illsgem flerble copper conductors, 

colour coded as del aRel below. 

Low level control signals to be minimum 0.5sgmin flexible topper conductors. 

alma' coded as del ale! below. 

4-2DnA analog signals Internal L external) wired is shielded pair minimum size 1.5sgmm, 

and earthed al one end only. ISwitchbaard end for external signals) 

All 240VAC terminals leafed in the RTU or PLC sections shall be shouted and labelled 

- Danger 2LOVAC' 

Earth Ales 15sgam 

Doers and Wing d e 

Ensure a minimum clearance of 100.. is maintained between able dating and 

gland plates. 

equal to Grafoplast 5t2001 system. 

Wire numbers are readable left to right,bottom to top as shown. 

.11 
2111 

TT 

Refer to sheet 111 or cidng della: for RTU dscornection plugs. 
Coding pie must be fitted to both the ifestonnect plug and terminal block 

COLOUR CODE 

Phase virimg IAA W Red, While, Blue 

Potential tleterirg 1240/415 vxa Red, Whole, Blue, Black 

Current Metering IStosdryl Red, ma., Blue, Grey 

240 YAC Cooled Active Red 

241 VAC tkutrat Black 

(24 VDC Positive &movies 

II 24 VDC Hegatire supplies 

24 l'DC Wring 

ltfttt PLC Wiring 

Electrode Wring 

Intrinskdly safe wring 

Earth 

Door I find chess Earth Bonds 

25smaa Lain) Oa- 

L5sgma a 

15 Wm 
lOstinni -3* 

lOsgma 

Dirge 
Violet 

Grey 

Grey 

Salmon 

Light Blue 

Er ten/Yellow 

Green/Yellow 

LVS9.113 

lOsgsme 

(Os 

5sqem 

lOsgant 

1Ssomm 

251gna lnint 

4 sepia 

LAMS 
Webs( folds W/B nye reel ABS PULSTE to Label schedule. 

Warring labels R/W engraved ABS PLASTIC II label schedule. 

E/Stop labels Y/I engaged ABS MAST( to label schedule_ 

Fist letter . Background caw, Second letter . lettering coloUr. 

Hain witch labels 

Pump CD labels 

Compartment labels 

/Stop labels 

Wxnrna tabets 

HAIN SWITCH 
400A 

PUMP Nol 
tssA 

RTU 

leomm 

4mm 

40. 

Material ABS PLASTIC 
(dour B/W 

Material ABS PEASTE 
(deur W/B 

How. Material Stainless Sleet 

EMERGENCY STOP -- loon 

DANGER 415V 
ISOLATE ELSE WIER( 

Tam 

Material ABS PLASTIC 
Colour Y/B 

Material ABS PLASTIC 
(dour R/W 

Faunal labels seared by M3 chrome plated 'Ali threads. 

CB's to be identified with inifiridual labels as per label schedule 

Labels obstructed by svdchboard wiring are relocated to adjacent dud lid. 
Labels secured by 03 nylon threads_ 

The duct I'd is secured by a single cable lie at one corner. 

External labels secured by M3 316 stainless steel metal threads. 

FILTERED SUPPLY ARRANGEMENT 

0 

O 
O 
O 
D 

0 
PLOT 141 

krirl ODD 
44,> 

PLHF Mot 

ODD 
<41> 

War CI 
®® 

Altai clearance for all 
comas connections 

0 

Allow minisuni ristame for 
all /Tamed to clear mullion 

ESCUTCHEON LAYOUT 

DETAIL R 

Shroud behind 

Shroud behind 
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MyLM V-111.4.41. 

2 3 L 6 

irnpromerner,tVC4 PRIt+Tg.D.2:.4.7!:".18 -.03110/07 

to 

90N-111.1ERED SUPPLY ARRANGEMENT 

\% Isal 
1 ®1010101 

... a 1 1 
a .31M11 :1 

1 

1 * ..... . loam " 
1 , , 6, .. II 1311101111 

.. II 11111011 1 " _, t..., 
* .31M1111 

1 t, 
, ; . 

. 1 

I . 
41101D II jot 
IIIIIN'I CI il 111 i- : I Zig .311 C. . - 1 

1111 GI' le. 10. 
ll 11111 

In coma ) 

DETAIL V 

SUB-DISTRIBUTION BOARD ARRANGEMENT 

DUPLEATE FOR PUMP 112 

RTU DISCONNECT PLUGS 

CODK DETAIS 

TERI1NAL BLOCK 1 

1111111111E1111111111, 

IVZ311111111111411 
PLUG 1 

TERMNAL BLOCK 2 

PLUG 2 

TERMNAL BLOCK 3 

'41;',Z1111111111.:11LZ 
PLUG 3 

TERPItLIA BLOCK 4 

111U11111111111..111 

'M111111111A11:'A 
PLUG 4 

1 ERMA1 81004 5 

PLUG 5 

(001.6 
PIN 

TCPSINAL BLOCK 6 

PLUG I 
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B 

No al 

Enka 
Se 

100-217 (PON Shc Er; Seal 

DETAIL A 

RCN SEAL) 

1.4w.:LA wk. ir 
166.6e. year 

5.4144 loa owl 
L..416 t fit Are I. Nekei. 
wrliNi mot 

)na AlsotWon Sun Well 
Sun shield Cernell radars AS 

CUBICLE 

NI 15 3% Ststet1 toll ea He ad 

Seaket Sores rist 
3% Sisteel sprig t Bat washer 

veld heal int. posh'. 

Hole: Screws are not I. penetrate cubicle metalwork 

DETAIL B 

(SUN SHIELD 110UNTNG TO SIDES, REAR AND DOORS) 

MIA lahtexhi 
Aleroi.o Channel Part H. 6001161 

S6i16141 (sock 

ltesprent Eaglet 
Noe wide 0 3.4 Ifi. att round 

Slts_Stat angle 
MYTH vet kit ail roved to pro& 

NM dew loraaet 

3.. Ahnailion Sun Root 
siopne Iron hoot to ror 

0 2S Alsroftion ion 
central istemal thread MS 

MI z 15 3% S/stect Botta Head WO Senses 
oft 3% Sisteti sprig L flat vastver 
soon' root W 4 air.. of 6 ',naked. 

Weld boss Wo position 

Note: Screws act not to penetrate cubicle metalwork 

DETAIL El 

(BOLTING FACILITES LETA) 
(EXTERNN_I 

SET UP CBICLE TO BE LEVEL L PLUMB BEFORE 

BOLTING TO CONCRETE PLINTH USING 1114 BOLTS 

10.07 

5.7.ahal sore 

DETAIL N 

(AERIAL SUPPORT BRACKET DETAIL) 

VSD 

v.1.6.0 Is .443. 

km oh FLA II,v6.r 
15.14 11.1% noblemnit loud 
..eel sow. 

----1441, yaw 

MI tap IN III Vahl.1 
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HIGH LEVEL y 
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CITY MATERIALS LIST 
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2 1 CONDUIT END CAP 
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4 3 CABLE CLAMP SUSPENSION EYELET 
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amount possible. Do Not glue the conduit to the end cap. 

4. Tighten the securing cable gland. 

S. Suspend the probe tips at the calculated level, from the 
bottom of the electrode box as shown. 
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TAPPING BAND 

5.7.07 Origkol Sr. by F.FORH4SIER 6.7.07Nr----ThCTTE 

EXISTING ON 

SITE 

.PRESSURE POINT 
STOP COCK 

B-B 
TO BE INSTALLED 
ON SITE 

Nr TITLE 
SP 1 19 MACQUARIE STREET LEVEL PROBES 

POPTEIPAL DESIGN MANAGER GATE SEWAGE PUMP STATION AND PRESSURE TRANSMITTER 
11 

DOOR 111/21 BSP TO 
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1. Material: All stainless steel 
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ITEM QTY DESCRIPTION I RS . RS COMPONENTS PART NUMBER) 
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Fl 1 DC OUTPUT FUSE - PANEL MG 5x20 FUSE HOLDER c/w 5A FUSE 
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TTa K71( 0 
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'.. AKZERI 

ss.. 

MISSEMEMISME 
0, oe AT, , we e s w, ,\.);.. sm;.\.5,, ,\A\ \, 544 CONDUIT 

L.m01;405RADILTS 

(450(0 

CORO/NTS 

SEE NOTE( 

DEPTH 

ENO SECTIONAL ELEVATION 
DYPICAL COMMI BETA/LAMM 

DP( 

DETAIL - 1 

PINNING & REINFORCEMENT DETAILS 

A NEW BASE SLAB EXTOLS/ON SHALL BE POURED 10 PROVIDE A STABLE LEVEL PLATFORM FOR DE NEW SWITONIOARO. IFE KW 
SI AS GMEN51044 SHALL NE TINNED 10 HE EXIST NG SLAB AS OCTARED 04 1105 ORAWNB. 

7- ALL HA TCRLALS ANO WORMANSRIP SMALL B(44 ACCORDANCE WIEN CURRENT AUSTRALIAN SI AMAMI. COOLS AND RELEVANT 
WIG AUTHORITY RV-LAWS. 

3- AU CONCRETE SHALL COMPLY WEN TIE AUSTRALIAN STANDARDS CONCRETE STRUCTURES CODE AS3600-2001 AND Of 07151341k 
WATER REFERENCE SPECIFICATION FDA CONCRETE WORK PSC-55007. 

4- ALL CONCRETE SHALL BE GRAZE 71)2. THE MAXPIL/H SEE OF AGGREGATE IN 'DE (onCRETE SNAIL BE 

S- (77.05(0 IXTERNAL (MPG SHALL ENTSPIED MTN AM ARMS 10 HATCH DE ElOSTRK BASE SEAR. 

6- THE CONTRACTOR SHALL DETERMINE THE HILAL DYENSION OF Of WIDTH Of THE MW BASE SLAB EXTENSION IN OMER 70 HAT(4) THE 
DOSING RASE SLAB. 

1- PENETRATICNS 100 (MUT STINTS SHALL RE ALLOWED FOR N ACCOROAKE WITN THE C0141xpE Liyoul SHOWN ON THS DRAWING. 

I- ILE CONTRACTOR SHALL COITYY MA Of SERVICES MINN THE IMMEOIATE AREA NA! MAT BE AFFECTED BY 104E HST ALIATICH OF 

THE NEW St AO AND COICAITS. 11(50 &DYKES SMALL BE PROTECTED AND MAINTARED. 

CONDUIT NOTES 

9- PVC HEAVY CUTT ELECTRICAL (CROWS TORANGU (AST NE0 NEV CONCRETE 7414(III (XTEAGION ALL (010iTS FITTED Wan LONG 
RADIUS RENDS AND EXTENDING 300.... BEYOND PERON EDCE. ALL CONCAME SITED MEN C APS 1E/PREVENT THE OGRESS OF 

MOISTURE AND SON. 

H- RESCO 'ERRE EARTH RCO CONNECTION BOX 70 BE CAST N APO FLUSH MTH SLAB. ALLOW A 11/I. OF So.. CLEARANCE FROM (OINECTION 
BOX LID 10 THE BASE Of SWIT(N6oARo. 164.0 (oNINAT (AST v(RIKALLY IN SLAB 10 WINZ) IA01 MD( E0I410(1100 E102. DOWN 10 
GROOM LEVEL. TIOS CONDL41 ALLOWS FOR RIST All ATION OF AN EARRING ROO. 11..,(0101A1 FOR EARTH 0 10 BE MARRED INTO 
THIS CONN( NON BOX PRIOR 70 POURING AN/ CONCRETE WORKS. REFER CET AL R SHEET 14 

It- 2540, (0111.111CAC DNS (0001.111 P.11111C1 

17- THESE Mayo PVC (0111)1419 ALREADY MST INTO THE (Au( PIT. ELECTRICAL (ONTRADOR 10 DETINVE IF THESE ARE N 
ADECUAIE (01.01100 ANDY MOT. THEN MUST INSTALL NEW PVC SO... CCNOLATS 10 Of (MENG CARLE PIE. THESE EXIST ITO 

CONDLAT S. F USEO. ARE TO DE CAST INTO TH( NEW SLAB IXTENS ON. 

1)- THESE 7.100n L 1.2040 PVC (0.01.415 ALREADY (X157 1410 THE GENERATOR (ABP( PIT. EL (DRELL CONTRACTOR TO EAST TFIEsE 

CONDUITS INTO THE NEW 51 40 EXTERSON. 

14_ (04TR AcT DR 10401E ANO TARE VuttING Of THE EXIST ENE( OF NIGH VOLTAGE (AU NG BETWEEN Dt 1t iv TRANSFORMER AND 
THE SUPPLY AUTHORITY SERVICE POLE 41.041 
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"7.a 

SP175 SIR WILLIAM McGREGOR DRIVE 
SEWAGE PUMPING STATION 

SITE COVER SHEET 

. . ELECTRICAL DRAWINGS INDEX 

DWG N°. TITLE SHEET REVISIONS 
486/5/7-0018-000 SITE COVER SHEET 00 P1 0 A 

486/5/7-0018-001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 P1 0 A 

486/5/1-0018-002 PUMP 01 SCHEMATIC DIAGRAM 02 P1 0 A B 

486/5/7-0018-003 PUMP 02 SCHEMATIC DIAGRAM 03 P1 0 A B 

486/5/1-0018-004 DRY WELL SUMP PUMP SCHEMATIC DIAGRAM 04 P1 0 A 

486/5/7-0018-00S RESERVED (GENERATOR CONTROL/ 05 

486/5/1-0018-006 COMMON CONTROLS SCHEMATIC DIAGRAM 06 P1 0 A 

486/5/7-0018-007 COMMON RTU I/O SCHEMATIC DIAGRAM 07 P1 0 A 

486/5/7-0018-008 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 P1 0 A 

486/5/7-0018-009 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 P1 0 A B 

486/5/7-0018-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 P1 0 A B 

486/5/7-0018-011 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 P1 0 A 

486/5/7-0018-012 RTU ANALOGS 3., MISCELLANEOUS TERMINATION DIAGRAM 12 P1 0 

486/5/7-0018-013 RESERVED KOt-RION CONTROLS TERMINATION DIAGRAM 13 

486/5/7-0018-014 EQUIPMENT LIST 14 P1 0 A 

486/5/7-0018-015 CABLE SCHEDULE 15 P1 0 A 

486/5/7-0018-016 SWITCHBOARD LABEL SCHEDULE 16 P1 0 A B 

486/5/7-0018-017 SWITCHBOARD CONSTRUCTION DETAILS 17 P1 0 A 

486/5/7-0018-018 SWITCHBOARD CONSTRUCTION DETAILS 18 P1 0 A 

486/5/7-0018-019 RAG REDUCTION TUBE FOR THE HYDROSTATIC LEVEL PROBE 19 P1 0 A 

486/5/7-0018-020 CATHODIC PROTECTION UNIT - CONSTRUCTION AND WIRING DETAILS 20 P1 0 A 

486/5/7-0018-021 FIELD DISCONNECTION BOXES 21 P1 0 A 

486/5/7-0018-022 SWITCHBOARD GENERAL ARRANGEMENT - ELEVATIONS - SINGLE SIDED 22 P1 0 A B 

486/5/7-0018-023 SWITCHBOARD GENERAL ARRANGEMENT - SECTIONS - SINGLE SIDED 23 P1 0 A 

486/5/7-0018-024 SLAB & CONDUIT DETAILS 24 P1 0 A 

. J 

STANDARD VARIABLES -, 
DESCRIPTION VALUES 

CT METERING ISOLATOR NA SAS 254 314 

NORMAL SUPPLY MAIN SWITCH NA X5ANS&254 

GENERATOR SUPPLY MAIN SWITCH 7S4A X:FA 04S1/291 

PUMP1 CIRCUIT BREAKER %4A )042541/161 

PUMP2 CIRCUIT BREAKER %OA XI454k1/%4 

DRY WELL SUMP PUMP CIRCUIT BREAKER ZIA XS125C4/24 ELIZA 

PUMP VSD SIZE FC212P554( 

PUMP RATING 54kw ISA 

PUMP LINE CONTACTOR CAA-115 

SUMP PUMP RATING 21101 llA 

SUMP PUMP CONTACTOR & TOL W-14 011-24 

WET WELL LEVEL TRANSMITTER F41142-AMITIA3 to 

EMERGENCY STORAGE WELL LEVEL TRANSMITTER NOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER 1414XXGGWAIX Ms 

WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE 

FLOWMETER RANGE Ms 
RADIO DRI44-4Al2-D4 

EMERGENCY PUMPING TIME IttAs.i 

No of SINGLE POINT PROBES 

INCOMING MAINS SUPPLY CABLE nitre 

MAIN EARTHING CABLE ZSovio' 

INCOMING GENERATOR SUPPLY CABLE NOT APPLICABLE 

PUMP MOTOR CABLES 2 x10444' lc x 1514,4i 

PUMP SUPPLY CABLES (To 1 -Box) I. 354011' lc x 1.56on1 

l 

A 10.07 ISSUED FOR CONSTRUCTION P.P. A.N. MG WYK ON PMT110110f 6 mounts sr nt 
LAWS Of C0PYPOilt NO MY NOT OE COPED CR 

199.110044:11 YWATER ITIOIFT nc MOW IIMISSMI of 
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,92006 
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ORISON* 

Aye 

SNP 1e95616 ra-ea-an vii 
2 6 

E` 

STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE IN OIL (MI0) SENSOR AND FAULT RELAY YES Diiil 

AND FAULT RELAY rEli NO B INDIVIDUAL PUMP MOISTURE -IN 11S4 50055041 

ECIE9 NO C INDIVIDUAL RING TEMPERATURE SENSOR AND FAULT RELAY 

D INDIVIDUAL PUMP REFLUX VALVE MICROSWITCH YES (113:13 

E STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS AND RELAYS YES (33K15 

® NO : : : : : : 

MI NO G STATION EMERGENCY STORAGE LEVEL SENSOR 

H STATION DELIVERY FLOWMETER YES DM 

I BACKUP COMMUNICATION OPTIONS YES MI 
J PUMP CONNECTION (Direct Connected) YES DEM 

K CATHODIC PROTECTION YES CIED 

L MOTOR THERMISTORS (Direct Connected) YES DEM 

H ODOUR EEL NO CONTROL 

1 N CURRENT TRANSFORMER (CT) METERING YES DM 

0 PUMPS ELECTRICAL INTERLOCK (Mains & Generator) YES Mg 
P WET WELL W- ® NO ASOIER 

frgil NO a VALVE PIT SUMP PUMP AND LEVEL PROBE 

R TELEMETRY RADIO YES NM 

S ffEfl NO WET WELL ULTRASONIC LEVEL GENGOR 

T SINGLE SIDED SWITCHBOARD YES EEII 

U DELIVERY PRESSURE TRANSMITTER YES EIRE 

. V CHEMICAL DOSING YES ES 

SITE 

§iIR WILLIAM McGREGOR DR. 
SEWAGE PUMP STATION 

I 12 

'TITLE 
SITE COVER §I-IEET 

14 

Sheet 00 
FOR CONSTRUCTION 
SHEET No. 0 

BRISBANE WATER DRAWING No. 

486/5/7-0018-000 
AMEND. 

B 
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0- 
3 
I 

. 
F 

O 

-11 

SR1,2,3 
610 

F1 

621 

417 

3 PHASE 415VAC SUPPLY FROM 
NOTE: SUB 0 NORNALSUPPLY 

5 BACKUP SUPPLY ONLY 
SUB8 - 200A SUBS - 1004 

NA W B N R W B 

11111111 
6 6 6 6 i0-urn 

I (CHANGEOVER 

T r 1250A 

r T [UNIVERSITY SUBSTATION 
T- -1 I 'CHANGEOVER PANEL 

I I T- 
i 

I I I 

UNIVERSITY 
METERING 

80kA 63A 
E 

O 

O 

CD 

CD 

CD 

CD 

MEN 
LINK 

01 
MAIN 
ISOLATOR 
250A 

ENERGEX MAINS 
POWER FAILURE RELAY 
REF 07:A2 

601 

6A 

02 
NORMAL SUPPLY 
MAIN SWITCH 
250A 
INOTE 1, 21 

GENERATOR 
CONNECTION PLUG 
(In switchboard) 

W N E 

BOLTED 
CONNECTION 
FACILITY 

Q3 
GEN SUPPLY 
MAIN SWITCH 
250A 
INOTE 1, 21 

MANUAL TRANSFER SWITCH 

E N L1 L2 L3 

CONTI) ON SHEET 02 

Q9 

63A 
SUB-DISTRIBUTION 

BOARD CB 

(NOTE 1. 21 

6A 

STATION MAINS 
POWER FAILURE RELAY 
REF 07112 

3 PHASE 
3Z AMP 
OUTLET 

0 2 64J 

N4011 
N1 154 GPO 

- 16A 

N-013 

013 6,4 

o " 
- 10A 

RTU LAPTOP GPO 

414 6 - DRY WELL LIGHTING 
6A - 
015 6 - DRY WELL VENT FAN 

'`./4 6 

016 0 

N50 
6A 

Q17 

10A N7 

660 

SLCR 

REF 6B14 

018 

6A 

170 
Ne 

CRITEC 
SURGE 
FILTER 

.,019 691 

htz2j2Z _ 
10A 

020 
N11 

6A 

692 

021 

6A 
SPARE 

023 690 

69/ 

OA 

6514 

6510 

651C 

6510 

651f 

01f 
65* 

I 

661 Q30 662 

LA SNI 

661 I231 663 

4A 

161 032 664 

661 033 665 

4A .P4- 

NOTES 
5.1P 

tNtisrcite- 
t georialopop 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL 2. LOAD. ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS a OVERLOADS TO IEC 

4,WITNOWEOR.VAS:TOliOtTOCCONF;ikT1814tEiirABEikiNG. 

4. ADD POINT OF SUPPLY 

5. ADD ACTUAL FAULT LEVEL 

FLUORO IN RTU CUBICLE 

FLUORO IN MAIN SWITCH CUBICLE 

FLUORO IN COMMON CUBICLE 

FLUORO IN BOLTED CONNECTION CUBICLE 

FLUORO IN DISTRIBUTION CUBICLE 

FLUORO IN VSD 1 CONTROL CUBICLE 

FLUORO IN VSO 2 CONTROL CUBICLE 

RTU POWER SUPPLY REF 08:82 

SURGE DIVERTER REF 06:F11 

RELAY 

SPARE 

SPARE 

EMERGENCY PUMP CONTROL POWER SUPPLY Z. REF 06:13( 

SURCHARGE IMMINENT RELAY REF 066:3 

GENERATOR ANCILLARY SUPPLY 
loA SOCKET 

CATHODIC PROTECTION REF 07610 
POWER SUPPLY 

CHEMICAL DOSING POWER SUPPLY 

0 

rd; 
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2 
13 15 

CONT'D FROM SHEET 01 

E NRWB 
04 1K1 

160A 

10014 

100 

\ Ct4-1 
6A SPEED ADJ. 

10 1W 1Turn 

II 
R 

II 

y m I I 

6, III 

iw 1K9, 

EMG1 

OFF ON 
0 I 4 0- 

110 
1 155 EM.START -0 I 40- 

191 

192 

193 

I -I95(PE) 
120 

SO 

111 I 

53 

111 

111 

REF 06f6 

1102 

EMG1 
REF 06f6 

IK10 

113 

18155 

EARTH RAIL 

DANFOSS 96 Ili- - 
97 Ili-- - 

I 

98N - 
I 

(PEI 99 - 
501 130 

FC202P55K 

VSD 
1111 

18 RUN 
! COMMAND 

I 

i 

! 

1K4 

REM LOC -o I 40 
S10 

PUMP 
LOCKOUT 

1S3 110 OFF ON 111 

1 I to 0 " 
1PLO 

E/STOP 

1K3 

FROM RTU 
REF 08:A13 

29 
SPEED 

MAX 

19 FAULT RESET 

In 
412 COMMON 

1E27 COASTING 
STOP 

445 
$32 SETUP 2 

103 

33 
131 

A0008 

54 
II Co 

'READY/ 
UTO 

RUNNING 

5 

J-BOX 
(In Dry Well) 

NOTE58L-- 

I I 1 I I I 

I 1 
SUBMERSIBLE PUMP Not - 50kW 85A,MPS 

I I - I I -N- * - 
I I I I I 

11_ * _U. __ _/ 
v v 

)(_ 

_L 
01 

D106 T 
*NW 

KODBUS 
68p - 69 

RS415. A 

._J 
RSLISA. 

Cable AS 

1K3 

_J (Wert 
103 

107 

1K3 

VSD SPEED COMMAND 
4-20mA 
REF 02414 

TO VSD 2 

REF 0315 

1K1 

LI 
HRM1 

103 

1FC 

--5-C'1loonoost 35"C 
WI 

10l 

Tonfonry M.* 

a 
01K13 

DIK 
112 suss X 113 r24 210 1K4 

Lk* orati Swnrly 
Owoorower Sw4c0 

PROBE IN 
PUMP 

115 

WI 6A1 
140 

' 141 

103 
3c 

100N 

CONT'D ON SHEET 03 
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2 6 

Original Signed by AWITTHOFT 

DESIGN 

Original signed by R.JANFADA 

CHECK 

7 

VSD READY/ IN AUTO 
REF 0202 

VSD RUNNING 
REF 02412, 02f5, °IFS 

PUMP E.STOP CONTACTOR 
REF 02,A3 

HOURS RUN METER 

PUMP LOCKOUT RELAY 
REF 02:813 

CUBICLE FAN 

MOTOR THERMISTORS 

CONTROL CCT 'POWER ON' RELAY 
REF 02812 

NIP INTERLOCKING RELAY 
REF 129_ 

MOISTURE IN OIL 
REF 02ft2 

5.7.07 

R.P.E.O. No. DATE 

Original Signed by F.FORTMSIER 6.7.07 

PRINCIPAL DESIGN MANAGER DATE 

5192 6.7.07 Origirvl Signed by P.SFERRFF 6.7.07 
MIS 609E 

R.P.E.O. No. C1/41-EAG!-IENT DELEGATE 

6 10 

2A 

1 

RTU DIGITAL INPUTS 

« 24VDC POWER SUPPLY - 
REFER SHEET 08f7 

0100. 

3 

0101. 

L 16- 
O 017-CON 011-CON 

2 P1-19 CM 

1K2 
DV°. 0 0100 C DI-00 

4 P1-01 0 

0101. 

O 

O 

0103. 

151 D101- 0 0101 (0101ti__< DI-01 

1K13 

P1-02 1 

0101- 010 01 0102 

P1-03 2 

0103- 13103 

0104. 1S4 D104- 

0105. DNS- 

0100, READY/AUTO 
....0 

4 

17 -0 
19 

0 
21 

O 
23 

CONT'D ON 

SHEET 07 

07. 1K5 

0 
07 

10 P1-04 3 

DI-04 )- 

01-02 

DI-03 

12 P1-OS 4 

O 
0105 ( D1050.__( 

14 P1-06 5 

O 0106 
C 

D /f_cii__( 
16 11 -01 6 

0107 C, 

P1-00 7 le 

and ..- 0108 - r _IA_ DI-08 

O ( DI-09 

0 n Flow 
22 P1-10 9 

1 n No Flow 

DI-05 

DI-06 

DI-07 

mg, REFLUX 

001.24V 

DO-00 
0000 

O 0110 13.. < DI-10 
24 P1-11 

RTU DIGITAL OUTPUTS 

24vDc POWER SUPPLY - 
REFER SHEET MO 

L., 
0010140' 16. 

P4-01 103 

0000 9 0000- 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

PUMP E.STOP/LOCKOUT 

RESET PUSHBUTTON 

RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

SPARE 

REFLUX MKROSWITCH 

SPARE 

CONT'D ON 

SHEET 01 

104 

Oq 

P4-12 115 

0007 

P4-03 107 

0002 

P4-04 101 

' 0003 

3 NO P4-0S 111 

D0-01 

00-02 

DO-03 

CONTI/ ON 

SHEET 01 

A0-00 A 000. 

RTU ANALOG OUTPUTS 

A 1L 5/4 I 

A001. . 
A000A 

P6-01 169 

.4000- A000- A000 

P6-02 170 

LEGEND: 

0 SWITCHBOARD CONTROL TERMINAL 

X FIELD TERMINAL 

RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

O RTU MARSH. LINK TERMINAL 

ems 
< 005-42 

AR-IS 

Ao1-42 I 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

SITE 
SP175 NR WILLIAM McGREGOR DR. 
SEWAGE PUMP STATION 

RUN COMMAND 
REF 1284 

FAULT RESET 
REF 1284 

EMERGENCY MODE INTERRUPT 
REF OKA 

RUN AT MAX 
112 REF 1244 

CONT'D ON 

SHEET 07 

_VSD 

A0008 r VSD SPEED COMMAND 
4-20mA 

NOTES 
t INCOMING GENSET, MAIN, PUMP 6 DIST. BOARD 

CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL 0, LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO EC 947-4-t 

3. ALL WIRES tr CABLE CORES ARE FERRULED 

WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. USE EMC COMPLIANT CABLE GLANDS TO MAINTAIN CONTINUITY 

OF CABLE SCREENING THROUGH FIELD JUNCTION BOXES. 
USErEABCLCLAHRSITO,'EARTHSCREENINGJOASA:EARTKRAIL. 
60:)invgIMIVA,;;;AFPSHEET..''18jDETA112:0:14:14tN, 

TITLE 

PUMP Not 
S`CHEMAT1C DIAGRAM 

Sheet 02 
FOR CONSTRUCTION 
SHEET No. 2 
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2 3 10 

ITEM QTY DESCRIPTION /A \ HOLD" MANUFACTURER CATALOGUE No Get REMARKS ITEM QTY DESCRIPTION MANUFACTURER. CATALOGUE No OPT REMARKS 

IA I 0-01 SUISJADK,.....01ANCLOYER SVTURISuppq m17 --,^ SOCCREC SCO 754 4P 2 01 WO AUX CONTACTS 65 2 MI FILMING ROUT - 13 DEC 1412B-UL-24014C - 

I 1 01 KIERNG tSCLATCR SOCOMX SU/ 251 3P N . WO AUX M 2 PUT NTIPI0014 FIRM' - Kt KC 025-14.-241NAC - 

7 I 01 NORM/ SUPPLY MAR RATER TERASAKI XS414SE/254 - se NA *11/0 AUX 0 2 PUT =DUPE 11 M. RELAY - K5 ^- -AS PER ?LIP RANK ,I GIME RECO/0100AT= ..:-..- A 

) I 03 GDOU TOR SUPPLY MAN 55001 1136AS00 XS4HSV151 - so p ?SU 44 PLR, uncut RELAY -KO DEC 81121-UL-144YM E 

61 
"\.,/- .Ei\ 4 I al PUMP1 (WIT BRUJUR TERASAY) 012516//%1 - Sct 0 %4A 

5 I OS PUT) (ANT MW MUSA X125NU/164 - SO (4 %4A 11 113T USED 

6 1 41. DRY VEIL Ulf Dit CITCLIT bitE0331 TERASAN xstnons ELBUSA E n 2 
-.., .,.._/- 

PUT 11.11CCP10.10 RIUY - K1 DE( Ftn11-0.-24VE1C - 

it 2 PUT FALL) RESET MAY - K14 EEC P11204.11 -24YIX - 7 1 01 DOME( PRASE MUM cRCUT BREAKER MUS1.13 OTC815346C - 

it 2 PUT EMERGE/CY MODE RGEFSLPT ROAM - K11 DEC 1120 -U1-146K - 7 1 al sot-calpsurag WARD ORCUT WAXER MASAN X.S1290/63 - 

74 2 PLK 1011 M MAX RELAY - Kt2 EU 14043.-nnX 

-- 

11 I ON SIAM MAKI PRASE FAUX CIRCUIT BREAKER TITUSAKI [12363005 

75 1 KW START PUSITUTTON - SI SPRE0611 SOW DIP-11-PX11 ?I 1 011 3 PHASE OWLET (ROUT DREAM MASA DTC116332C - PLUS OSR01-31-31-3PN 

76 2 PUN, SIT PUSITOT TM - S2 . SPREOICk 1 501.11 DR-R-PX1 - 77 1 CR2 15A GPO moo OREMIR TESIASM3 OSRUIR-16-31A. - 

13 1 013 ITU UPTCP GPO ERCUT MEAKEIt 1OUSA/1 DSEM1-1-NA - 17 2 Mt GUST(? POS1NITT011 - S3 SPREOfi & SOON D70-2234-PXITS - c/v Ono E/S1a Rai -14k1 

x 1 0% NT Val U6K1116 010X1 NOM MASAN DIOR INC E 13 2 PUT RESET PUSITUTTON - S4 SPIT*) 4 SOU, DR -U-PXV - 

5 1 OR MY WELL MKT FAN WIT NUAKDI TOULSMO DTCMIX E 11 2 PUT 10M RU111E111 RADOM TH131 - 

II 1 RV SV/50 NTEARAL MING UKUT IREM'ER TERASA0 41.01104C M 1 

11 1 2 1 an SURGE MIER CRCUT BREAKER TERASAKI 0113501/C - 

I 1 01 Dl 101 °RNA SUROIANSE W02 CI TERASAKI 4211146( - I) / 

11 I an ortaA3at 34/Awn' stem *LIE econal MASAN DAK111-111-31A - 13 l 

21 I an (Aiwa( PROTECRON DOVER SUPftY TERASM3 D1.06114C K 84 I DRY WELL SUP PUT FOX CONTACTOR - 11 SPRE003 ism EA1-11 E 

IS I DRY VOA. 51.4" rut IITRMAL OYE1LOAD MAY groan Lunn C17-24 E 21 1 an SPARE TEPASAJO 01501116( 1 

I/ 11 M I DOT YELL SUIT PUT MEALTIff MUT- K2 . P412134A-241YM E 

17 I DRY wai.suri PM? START DISINUTTOK 4 SEN/11 1/7?-fl-FX11 I 13 I an DOICAL POSING APPLY OMIT IMMIX TERASAKI 011:114320C Y 

14 1 OTC YOU SUIT ?Mr STOP PUSITATTTCM .. . 4 S01114 DIP-F k-rxil E 24 ' ND USED 

TT I UL - DRY VEU Alf PUT LEY% KU? iRll 4 KTI-1 E 241YM 25 NIT USED 

I 1162- DRY VEU LEYR. MAY PR4 KTRA-5 E MIK 21 I 0)1 aEuPnka APPLY (RafF Kura TERASAKI IIIT64144C - 

11 I 1.13-10 WTI MGM LEYEL MUT - 1111 -S . UYDC 21 1 OM SIMSE MVERTERS MEAT ORCUR SPEAKER YUMA 0104114C 

21 1 032 F1010{701 CRCUT TEMER TUASJM DIE114114C II 0 

21 1 033 SPARE TEIUSAM 4IC116164C - 33 I SR -SUROIARGEtt1/017 UYEL MUT 11111-1 - IlDIAC 

54 6 511661 POOR PROOFS MA TITI6:1 1200105r - NOT USED 

n I DERGOICY PECK Ka PHA? PUPA - E101 DEC 6012844-24YDC - 31 I 04-1 P1101 (INTIM CRUET IIREAKIR MAUD DIEM Ng - 

M 1 SUROURCE IMMIPENT DELAY TIMER - SOT SPREDU 1 SOWN 1121-f SA X 1(33 - ON CELAT 32 1 05-I Mfg CONTROL CROAT MAKER TERASAKI 01216146C - 

11 I 0E00 DKI/12116 2130E EMIR - MOT SPREGUL SOXIN .-- 11.17-f 50 LU- 423 --,.. - OFT CaAY IA-Mal 33 I WI CRT VOL PM POT 0134100- ELT 8REAKD1 MIAS= DTEB4184C E 

NI I EMIGENCY PLMITIG 1130E 114R DAC- EMI - SPREDIR 4 SOO 121-TSA X U?) - OH MUT 34 NM USED 

P1 2 DERGDET PLYPIPG 1100E SWIM - SS SPEEML L SOO OW -L94541.21 - ENGRAVE XPF COP 35 F 

30 I OSTROJTIONIOATO OCAS% MASAN 03-1-24/11-30 - IN /137 USED 

VI F 37 3 Fl - 51011 00(01131 CROAT FVSES WI OAP? lOIS - FUSES 1 ICU:CMS 

12 F m 3 AM [NEATER (RICE 11:4-110-40-271 

10 F N 1 staz MOTO ALAM1 MUT - SOAR MU DM-275Y - 

144 41 I R1U SURGE itoucTro FLIER C17111 1op.-14-20251 - 

41 DER= 11416 PRASE FAURE ;CLAY KW CROFT TC11116TRUPENTS 2514164/ 

42 NIT USED 

0 1 STATOR IONS MR Pam( RELAY - PERS CR141014 DISTAIRENTS 252-PSGV 

WIT tam 

1 KM 10011101114 DLL ELET.. KULATFD 

00 141114 FARM LIB DLI.D.EE DIAPE1 

(7 MT. 60 KUM!. LPIL DLL ELEC. IDUI INSULATED 

U 1 1131. DO EARN DIX DLL OM 201.A111 

1 SURGE DKR1111 EAR111 1* aPSAL 

1151OLPOIT EARITELK DU. DEC L C4.1E12 INSULATED 

SI ITU 11.TERED SUPPLY KVTFLU. 134 ELPSN. L1 KUM 
52 3 PHASE SIVITOW OUTLET CIPSIL 54E431 USE EKLOSUIt AS PROW 

53 1 I RUSE OUTLET 15A CIPSAL ntis.ne Miami 

1 ITU LIRTOP tiro CLPSAL 044.41A44 41AP 

55 1 ?MASS OWLET - COEXATD1 AUX MOVER CIPSAL 54S0111 

54 1 I SET - I PHASE MET SOOCCT - GDERATCR P010 POVERXXX-M6 ftl/P11/SET 1484A/ PAM. CRAM 

I SET -1111ASE COMEETCR PLUG - GENERATOR POWER POYEAD(3U.26 ft41-S/5LT 6001 LEN( 504.4KE 

SI 

5/ 

64 

svmocoa WA swots 

SV/00 IV 111130414 TARO LKHTS 

PINT NAURU SPED.PORCVES 

CAMEO 5/012 U Off WO 

WORM 

DAMOSS 

61 1 REPI3TE KEY/AD MURK BIT autr-ass 

12 2 SPEED PO1DAXPITERS O411414 MT 

MASA N. FC21725SKI4E2NYKOEuSxxako6PErootor 

c/v 11 141 Tun POT. 

13 2 !VW ESTOP COKE AMR - X1 SIMS 1 SOPA (A4-143 

2 PLY COMM TIT POWER Oil MAY - K2 DEC PILDX0X-240VAC 

*5 

116 

117 

VI 

111 

111 

113 

NOT USED 

115 awls( riamur G3P6C004 

116 (nt usza 

TI1 swim LIGHTING CONTROL RELAY - SICR 045-41.-1400E 

IR 1 STATIM OCAL/R01011 SVITO1 - SR KRAUS L NAM CA011 DIGRAPI 1.0C11 MAW 

to ELECTRODES TEST MAY - UR 101464.4.-24110[ 

121 

171 WET WELL LEVEL 'KANN CROMP1C41 ESTRUM:XIS 144-144464 -SR 4-284A 4-1HX MU RED KKR 

22 N31 USED 

23 YSD C0001 YOR FAO 3324147 3610111 

2 CL6KLE TAN 1113013STAI TAM 11 - 

05 MDT USED 

126 MOT USED 

Ill 
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4 6 7 9 I 

SITE 

11 t 3 14 15 16 

ITEM QTY DE50R10111CP1 MANUFACTURER CATALOGUE No OPT REMARKS 

1 CAR Op( PROTECISCRUNT DRAVA/GM REIT 11 

MOOS X 

131 NOT USED 

FLOVIETER - FREE ISSUE ENDRESMAUSER PROKATC RAKE 154Us 

133 VET WELL LEVEL TRANSIN TER ("" DCRUSS . HAUSER FIDC1-A211/13tA3 WX3E 4. 

134 1 VET MI LEVEL TRANSPIT TER TERNNAL 1131534 OCIRLISS RINSER tPort st Item 1334 

LTS 6 

04 

131 1 0011(0? PRESSURE TPAMSPITTER YEW -NEGA6F.A14- `,DaUrGatanI WI Ilk 
131 1 DEllftrf ?MARE ADP10111041 U101 YEU YEUrCtSf- YEGAC612XBAX 

1 RN MU SUPPLY 24YDC porevax P5251-2401-CC-I 

1 RAM 240/1311IX CONMATER POVERSOX P011-24 26-CC 

141 110001 24111YDC (010111(1 P05152030 214110( -SP-CE 1 

ut 2 11417131ES TUASA 10.3154-12 

143 1 RADII TR13 DRIN-16Al2-04 

ILA ANTD414 TPA .EAG urium. ELEMENT 134 MIN 

US 1 ROD COAX Stag TROTE0131UNT PCLYPHASER CORPORATION 5-500-Q 

144 rapt-Ern lMT LOGKA 113331111J2713-1-1 

141 TELEPIICNE NXILN VOCKAA SLX 0.11 

113C01 SURGE PROTECTION INT OPEC ITTRSA 1 

6 USCIANIT hors DROIX GRIME 1055$ 13/11-51-S14 

6 DISCAMECT 8L005 MINX CONTACT 0251 151423/21:6-5.11 

151 EMU 10USRIG 11KL101 MD UT KGS-461125/21 

NOT USED 

153 3 . WAAL ECUTORS -21111E NWT LOOP POWERED UT/t-21.04-21:44.4 

NOT USED 

%I 1 COOK PM ?WOO (MKT CP4611 . 01-11ST1 

54 1 AXt DMA KIST 5300 BIRDER LENGTH a am 
151 (am (ABLE Ort1331AU RI. /0)111S RG58 A 

151 1 COAX CABLE IEXTE31G011 Rf.101S1RES NCO 

El (051 PLUG 0.1.10USTPES SRA 

341 1 COAX PLUG 1f. 143.61X1 MI KLEI 

%1 1 COAX PLU6 Of. 001STRES M47 KIR 

%2 1 1.1 CLAMPS 01.10611tS INV 

163 NT USED 

144 .SIMERILIIBLULI 

%Li tot FUSED MAMAS 640 LID 214Y DOCADA MINX CONTACT UT4-10210024 NEN 

%CZ LAI FUSE MIMES MINX CONTACT POS RAIIIGS AS PEOURED 

Ld EtSCINEET TEDIMPLS 1113ENX 031 ALT UT -111 

114.4 FARM 1138410215 ntaa MKT 1/1-4411D-PE/S 

164.5 seat IWKEI (AMEX MOD( (MACE LIME 

TEST PLU6 MINIM ;Iwo( cameo PS-4 

164.1 [IOU MIX CCIOACT S11 13 

14U 1.42 PLUS-81 IT00E nonx(0117ACT FIGS AS MUM 

1642 

. 4 

%5 (01053014 'imam cam 370-114 OR 111 FREIE AP CCIITROLS 

%1 Lit VET WU man SEANG 61.145S RtBrOt TO SUT CONCURS De/ 42. 

NOT USED 

141 ENERGEX PADLOCK - 45o. bras al 144614r 1LX REED LOMMITMS IlY N. 325 

%1 NOT USED 

In lot S/STER RUMS AS IKTALED FOR PRESSUIE TX KINGS STAIN-US STEEL Shot 

111 EARTII ROD CONGDON BOX NESCO 1651 

172 1 UK TM - DOM TO FARMS ROO arsm. 

EARRING R33 COPPEA ROO Dos Matte 

`, 114 MOT MED 

NOT USO 

T/6 NOT USED 
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2 3 

ITEM OTY DESCRIPTION HOLD MANUFACTURER 

IA 1 it-utt SLOS A1911 owtaotu sId101 /Swot/ only SOMNEC 

st-Tunsn moan UO4E( 

01 NORMAL SUP/SY MSN SWRO1 IWASAKI 

GOKIATOR 0RN111111 511701 TERASA6 

04 P1FTi OKUT EREValt 4/ TEPASAKI 

05 PIAT1 010.17 temoi TWASAKI 

6 00 C421 ME SUP Rif CROAT WAXER TERASAL 

7 1 01 DONZIPNASE Falk( GROH DRUJII MUM 

Q1 SUI-DE TIO099211 PIM OPAIT CREAKER TERASAL 

011 ST ATM MANS MOSE MIX OMIT MAKER TERASLI 

11 1 an 1 MS( OtIllET (PLO PURR 113445A6 

012 15A VO CROAT ORFJ)ER TIMASAKI 

0 1 013 RN LAPTOP Gr3 CROAT WWII TERASA/2 

1 114 MT 5191 Vol11116 OINTATIREAXER 11:1ASAN 

OE au cot Con FM CM UT ITIASAKI 

0% W/00 IRMA LINT/IG (VOL Ift MIR MASAN 

76 1 011 DACE MU ma wpm TE.ASAN 

1 0% IN KIT OftX 1 SUROMA9 PIN/3R M TEUSAL 

11 1 61NERATCR AUXILIARY SIPPLE MOAT tRUXER TEUSLI 

1171 CATN2C4( MUM SLPPLY TEXASLI 

21 1 aZI VAN TVASA6 

22 

73 Q73 001UL DOSI4 APPLY MOAT 71:11ASANI 

14 NOT VIED 

15 NOT USED 

1 QM so rosiin AMY mac mum MLASAKI 

21 1 01 SURGE VOTERS kW ORDNI ercuix TEUSAP 

is 1 an Raw-0 mon WOKEN TOISAK1 

03 SPARE TTIASAL 

147105W 

31 1 44-1 PU1P1 ORME( MOE DREAM 11002031 

O5-1 Pltfl (DRUM CAW IREAX(11 TOUSAM 

33 04-1 CRY WU SW, ftity CONTROL CR MEMO TERASAll 

MT USW 

36 CLOWN NOM RUM 111ASAL 

31 F1 -ILK( WIWI 01190 WSW Nit 

3 ARM INVEITEI MEE 

11 Raz 0541101 SLUM N1AY - WAR ChM 

LI RTU SURGE REUX0511 RIM (MU 

41 1 OMR MANS MUSE TALUN MAY - ?Fit 0!0144 TON 116119113515 

NTT usas 

SU TON MANS MIASE FNLUll FEAT - PERS MOH TON KSTILIENTS 

44 NU USW 

IS 1 NM Tema ENE ITU DEC 

U SAIREMITILNK nu. nit 
17 CIST.W IEVTIAL 04151EL 

U CIST.1721 EART14 INK Olt OM 

SUM morn 5001111* EIPS14. 

54 /510.1011 EARTHEN( DLL ELIE 

Si ITV ftTERX SLIMY 1EVTRAL OPSA1. 

52 3 PHASE SWORD 05110(1 

S3 I PHASE OUTLET SA (LPSAL 

54 1 VD LAPTOP GPO OYU/ 

SS INAS( OUREE - (00A102 Ali( POYM ELPSAL 

56 1%7 -1 RINSE M.ET S00I1= GOOLATERFOVEt POW131.20(4R6 

ST I SET -IPNASE rtu4- univactt inisrat POYEADOC-IRG 

51 II SV/40 DC01 INTO 54490T-5 CANSO 

51 1 51/90 IWNTENUIFLOROLlIff5 THIN 

14 2 HRP YARNIF SPEED DRIVES DANFOSS 

61 2 NOVI KEYPAD MOUNT% KIT DAMFOSS 

62 SPEW P01119131195 1,9 TOFIRrn W? 

63 21114 USIDe ONTA(1CR - KI SPREDER 1 SOLIN 

41. KIT DORM CR POWER 00100 - Si IX( 

A 10.07 

o 00.07 

11.07 

No OATS 

iSSUE0 FOR CONSTRUCTION 
MOUE'S FOR TENDER 
VS D TERMINATIONS Ot-LA2,40 ED P.H. 

10 13 15 16 

CATALOGUE No oeT 

5(0 751 LP 

REMARKS 

1 stl IVO AUX CONTACTS 

SU 1St 7 06/0 AUX 

XS4HSE/251 Sct p tst,t wo tax 

XS114SELS1 Sd p ZSU. 

)3151111/161 

VOSNU/11.4 

Sct 0 DM 

Sot p %A 

ITDA QTY DESCRI? DON MANUFACTURER CATALOGUE No OPT REMARKS 

6S 2 V93 RUiNit RELAY - 13 555 1011541.-21114( 

2 PLIP NITRLDOC115 SELAT - Kt DE( 695-1.1.-140104 

67 2 Me? MO5PAX N OK 1111_AY - KS AS PER PUP MAME KILIK PE(C50100 A T1011 

7250111 ELIZA 

DICIB314( 

U 

11 

71 

71 2 6111(CITWO PRAY K1 

MC 65211-611-24110( 

DEC R1213-1A-247171( 

12 2 PUMP FA0.1 RESET RELAY - 511 IX( 14453411 -2400( 

XS991.1/6) 

0904304( 

01134332( PLUS 03 01-32-31-3PN 

DSRON1-16-310 

I50(1113-11-)6A 

01041144 
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DRUNK 
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A 

Pi 

No 

CABLE No. STATUS 

INott 2) 

SIZE (ORES TYPE LENGTH Iml FROM TO CABLE FUNCTION NOTES 

P01 NEW 9Sart1 40.0 PVC /(U/PVC University Changeover Switch in Meter Box Switchboard boning Mains Supply 

142 NEW 2Seeni 1C Buildng Vie Switchboard Earth stake Main Earth 

PI3 - 

PO4 - 

P05 NEW 35ionI 3(4 Screened flerble VSD Switchboard 1-8.x in Dry WeU Pune 1 Motor Feed 

POI NEW ban' SE Screened PVC Switchboard 1-Box is Dry Well Pump 1 Motor Sensors 

P01 NEW-Vendor 2x Van' 3( Screened Fkeble ISUINTATOARI 1-Box is Dry Well Pump Not Pump 1 Motor Feed 

POI), NEW-Vendor ISare' leC Reale ISebnersiald I-Box is Dry Wel Poem Vol Pun? 1 Motor Sensors 

POI NEW 35mni ' 3C4 Screened Ruble 1ISD Switchboard .1-8es is Dry Well Pump 2 hater Feed 

P09 NEW tSare' It Selena PVC Switchboard 3-13ez is Dry Well Pump 2 Motor Sensors 

PIO NEW-Vender 2110mn1 3C4 Screened Fle_eble tSubleerseldel 1-Box is Dry Well Pump No2 Pump 2 Motor Feed 

PICA NEW-Vendor been' 4( &dolt tobrursblet 1-Box is Dry Well Pump Not Pump 2 Motor Sensors 

P11 NEW newel X.E PYUCU/PVC Switchboard Dry Well Sung Pump Disconnect Box Dry Well Sorg Pump Motor 

PITA NEW 23na1 3(4 PVC/CU/PVC Dry Well Sump Pump &scanned box Dry Well Saw Pump Dry Well Sump Poop Motor 

P12 NEW 15...0 le4 PYC/CU/PVC Switchboard Dry Well Lighting Lighting 

P13 HEW 25oraz 2E PVC/CU/PVC Switchboard Dry Well Vent fan Vend Fon 

P14 - 

P14A - 

P6 - 

P1S NEW LS"' . 
1.0.0 PYU(U/PVC Switchboard Chemical Dosin Unit Chemical Dosing Unit Power Supply 

tit NEW 15ow.' 1C PYOPVC Switchboard Pump 1 Pimp 1 Moistore is Del Probe 

(02 - 

CI3 - 

C14 NEW teal 2(4 PVt/PVC Switchboard Pump 1Valve I'd Pi...91141ex Valve Manmade 

COS NEW 1Sode 1C PVC/INC Swechloard Pump 2 Pomp 2 Moisture is Oil Probe 

(06 

COT - . 

COI NEW bean' 2(4 PVC/PVC Switchboard Pump 2 Valve Pit Punp 2 Relic Valve tkroswitch 

(01 NEW 2( Vo-dor- 1.21130f SP 20atrs Swelchboard Wet Well 14gb Level Probe Wel Well Eyed Sepal 11031 

(1 NEW 2C Vendor- 111130ESP Nan Swachboard Surcharge inmereent Probe Surcharge loireerd Signal ISIRI 

CO NEW 2( Veda,. 1111130fSP gentrs Switchboard Dry Well Flooded Trip Level Probe Dry Well Trip Level Sismal 1011 

(12 NEW 2( Vendor- 1.2111301SP 30mtrs Switchboard Dry Well Flooded Alarm Level Probe Dry WeU Alarm Lerd Signal 15121 

(13A NEW- 1C Vendor mean Swilchbowil Dry Well Stop Pomp Level Start Probe Dry Well Sump Pup level (*Ord ORO 

(131 NEW 1( Vendor sir Switchboard Dry WeU Sump Peso Level Step Probe Dry Well Sump Pump level Control 011 

(V. 

(TS - 

CV NEW bow' 2C PVC/PVC Switchboard Catholc Protection Anode Anode 

(11 - 

CI NEW LSmeol I( PYUPVC Switchboard Pup 1 Lockout Switch Pay 1 Lockout 

CM NEW 1500 IC PYC/PVC Switchboard Pump 2 Lockout Switch Pump 2 lockout 

C20 SEW ISW it PVC/PVC swackbard Dry Well Alan Strobe Alarm Strobe 

C/1 - 

101 NEW Vendor 20mtrs Switchboard Wet WeB Hy/A-escape Iced Sensor Primary Wet Well Level 

102 NEW Vendor Niers Switchboard Delivery Pressure Tranail ter Delivery Pressure 

03 

ICA NEW Vendor Antrs ?I Switchboard Delivery Flowroe ter Flowed's Sensor Power Supply CONFIRM LENGTH Ili SITE 

104A NEW Vendor 30mtrs ?I Switchboard Delivery Flowneter Flovieter Signals CONFIRM LENGTH ON SITE 

104 . NEW 1Pr FIXON B20 Switchboard - RIU . Switchboard - Pump 1 Soft Starter RS415 Coons 

101 NEW 1 Pr REXCIN 020 Switchboard - Pump 1 Soft Starter Switchboard - Pump 2 Soft Starter RSA IS (cans 

rot NEW 1 Pr REXON 020 Switchboard -,Pup 2 Soft Starter Switchboard - Graphic Display 054115 Comas 

109 NEW 15snl Pr Moron Switchboard Chemical Doing Unit Dosieg Pump Speed Ref es eme 

X01 NEW Vendor Switchboard Ra6o Aerial Coax Serge Protector Reek (comunical ions 

X02 NEW Vendor Aerial Coax Surge Protector Aerial Radio ConetricaEores Refer Del all M 

NOTE: 

L THE CONTRACTOR IS RESPONSIBLE IN DETERINING Tlf 
ACTUAL CABLE LENGTHS REQUIRED ON SITE 

2. USE EXISTING CABLES F SIZE L CONDITION IS ADEQUATE 

FOR NEW LOADS L FUNCTIONS. OTHERWISE SUPPLY I 
IISTALL NEW CABLES. TYPE & SIZE AS PER THIS SCHEDULE. 
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B 

A 

O 

N 

CONSTRUCT{ON 

Cubicle construction 3am Marine grade Aluminium (5251. 

Plinth construction 140x60 charnel 6061 T6 Grade Alumilium. 

Folded, "Poise l% 1 'MG welded with all risible seams and joints fully welded, 

free from splatter and ground smooth where needed. 

External doors and coven Tilted with (Edna 10M-201 self grip seal. 

ifirtadlerAlribNitarriffialliDirrif4s. 
B1eao r n STrac 

Door slit feners, door st ays, cable straps, and document holders etc fitted 

where shown on the drawings. 

Door stiffeners to be S/Steel and of sufficent strength to prevent being 

deformed when subjected to reasonable loads. *imam 3meo S /Steel 

Lilt -off covers and mounting panels fixed with Mt studs L throat morn nuts. 

Gland plates manufactured from lea Bakelite, unless otherwise shovn. 

Inspection/Access plates manufactured from 3meo aluminium. 

Gland/InspedioidAcctss plate operings reinforced with 215x1Orrn flat al wankel bar. (Detail F) 

Cable glands to bt fitted with compression side installed within cubicle. metal 6) 

tadled to nide. 

WIRING 

All wing to be PVC 190 HT 0.6/1(v Grade with tinned conductor. 

Control ard iistrment ation wring has flexible copper conductors, and is colour 

ceded as detailed below, numbered each end, and terminated by the use of 

appropriate pre-nsutaled alp lugs or Os. 
fereackroridiklik2 

i#,047011.9-31Irir-11iia 
-'swe'-iiatd..-,rq_w-sidcvotamLernj_ujf,pir,ahat- 

tibertt-trzbWrirns'Tr'e'R:iredo-feturricl,terririals:dr-dietrrfrnilafrdis 

zWretAttwegroa,...s1 

fAclOrWir,99114 onowrrisa. IrefitibieirpPernrarcari, 
Zdoor 

Osmium' tlea#41c dcpscsritclors. 
liloor--rararneiclatroit 
4-20n6 analog signals (internal & external) wired ii shielded pie minimum size 0.Ssgnm, 

and earthed at one end only. (Switchboard end for external signals) 

All 240VA( terminals located it the RTU or PLC sections shall be shouded and labelled 

- ' Danger 21IYAC 

Earth ables minimum 25sqna Reale 

Gland/Inspection/Access plate fixings at 100.a. 

Glad/inspection/Access dales to maintain a 50m (102t 4700 from section (Solders. 

Gland/Inspection/Access plates are NOT to be split. 

Myles kxtemat) Selectrix 1.16650st-31k Stainless Sled. 

ttiacikkrilliffirrifoler7alkinicsayL 
&led escutcheens fixed with Enka U4 turn 1004-011.2 

'odd Doors 1-10 

Dirak Swing Mande 101-1214. Stainless Steel 

Selectrie 1107-0123 apt us 
(Arwood 11Barel lock 

bolo 1069-1f3 roller rod 

Key Codes RC496A,FIC4KAB, ItC496ABC refer lo each doer fir darikatiom 

Dears. his 4 e che 

Ensure a minims clearance of 100wa is maintained between cable ducting and 

and plates. 

Locks Doors 5.11 

Selectrix Swing Handle 1141-5502-316. Stainless Steel 

Seledrix 11074123 it cam 

Enka 1049-03 roller rod 

ENERGEX padlock 45ma brass pin tumbler. Key 10o325. c/r 2 keys. 

OPERATING PARAMETERS 

Standard 

Current L Freguentyi 

Rated Operational Voltage Lie 

Rated hsulation Voltage Li 

Rated Auxiliary Voltage 

Rated Curren! (Marl Bus) 

Short limit Current Inc 

Duration of Ise . 

Degree of Prot ectian 

Measure of Protection by barrien 
and endostres 

Service Caldrons 
Mass 

Form of Segregation 

Earthing System 

AS 3439.1 

AC 50Hz 

415 VAC 

661 V 

21.1 VAC / 24 VD( 

301 AMPS 

20 IA 
.1 sec 

P55troAS19)9 

Outdoors 

Not entering 2000kg 

Fora 1 

TN-S 

PA11106 

ScrIxe Preparation 

Finish smooth all exposed welds, dean, descale, and degrease all surfaces. 

Surfaces pretreatment in xcordaike with AS 600 L AS 3115 using 

Nowt LE acid etch cleaner, Noyacoat 12 conversion coarng, I dean water rinses 

Apply DULUX AlPHATECH 3000 powder coat to manufacturer's recommendations. 

CLEICLE 1 EXTERNAL COIPOIENTS> DIA.UX Kit Green (366413) matt Frisk 
INTERIOR ITEMS brounrng panels, escutcheons, etc.), f3UlUl Bright While 132166) 

Kilian, Dry Fin Ifidoess all nil aces 50 microns. 

equal to Graf °Oast WOO system 
maigarshig, 

:F°!0:011 

Refer to sheet 11 for coding details for RTU disconnection plugs. 
Coring pin bust be fitted to both the 41401111tEt plug and terminal block 

COLOUR CODE 

Phase wiring (&B Li/ 
Potential Meterig (240/415 vka 
Correa Meng (Secondary) 

240 VAC Control Active 

240 VAC Neutral 

24 lIDC Positive supplies 

VDC Negative supplies 

24 VD( Wiring 

RTU L PLC Wiring 

Electrode %ring 

Intrinsically safe wiling 

Earth 

Door &Escutcheon Earth Bonds 

Red, What, Blue 

Red, While, Blue, Black 

Red, While, Blue, Grey 

Red 

Black 

Orange 

Violet 

Grey 

Grey 

Salmon 

light Blue 

Green/Yellow 

Grten/Yellov 

/Swim lainta 

t5sana 

23sgam 

LOsnaa 

LOs gam 

tOsana 

'Osamu 

LOs rpm 

ISscieva 

lOslam 
15spos 

nsgma 

4 TM 

LABELS 

Wend labels W/B engraved ABS PLASTIC to label schedule_ 

Warning labels RN engraved ABS PLASTIC to label schedule. 

E/Stop labels Y5 engraved ADS PLASTIC to label schedule. 

First letter o liadground caw, Second letter a Lettering colour. 

Maio switch labels mem 

los 
Material ABS PLASTIC 
(dour B/W 

MAIN SWITCH 

410A 

Pump CB labels Material ABS PLASTIC PUMP Ncil 

zsoA 4" Colour bl/B 

Compartsent labels 
I tome Material Stainless Steel 

RTU 

E/Stop labels 
it" Material ABS PLASTIC 

Colour Y/B EMERGENCY STOP 

Warning labels 
Material ABS PLASTIC DANGER 415V 

ISOLATE ELSE wKRE 5. Colour R/1,1 

Internal labels sewed by M3 chrome plated met al threads. 

CB's to be identified with individual labels as per label schedule 

Labels obstructed by switchboard wiring are relocated to adjacent dud lid. 
labels secured by M3 nylon threads. 

The dud lid is secured by a single cable lie at one corner. 

External labels secured by 113 316 stainless sleet metal threads. 

FILTERED SUPPLY ARRANGEMENT 

ra) 

c 

MU= 

O 
0 
0 
O 

0 
PUP, I411 

0 0 0 
a0c. 

b'ffU O 
R 

runr mot 

= 0 0 0 0 
44r> ttn 
1=1 
®© 

I yor 

Allow clearance for all 
comas connections 

0 

Allow minima &starve for 
.all equipment to clear mullion 

ESCUTCHEON LAYOUT 

DETAIL R 

Shroud behind 

Stroud behind 

II 

1110:116 Ill 
1 1 .. larilililv - . 0. law mi a 

1 ... . .311110111:1..7 - 1 . -.- 1 .. llireill 1 , . = 11.4 
1 1 01101111iia 

lam it I% . . 
. 
. 

III 

O O 

I I 
1r- 

ICIICIII31 ins - 
Li 

ION-FILTERED SUPPLY ARRAWDERT 

DETAIL M 

SIR-DtSTR81.1110N BOARD ARRANGMHT 

DUPLICATE (1:41 PLY, IL 2- 

RTU DISCONNECT PLUGS 
.51 PRONG 

(OCOrG DUALS La PRI 

TERMNAL BLOCK 

111111111111111n 

N PLUG I 

TERMNAL 131D0( 

I llllllll `a of 

PLUG 2 

TERMAL B100( 3 

II 1111111;111111:11 

PLUG 3 

TERY1HAL BLOCK 4 

11N111111111111g11 

A11111111111 
PLUG 

TERMNAL BLOCK S 

'41111111111 
PLUG 5 

TERNHAL BLOCK 6 

1111N1111111111111 

PLUG 6 
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O 

PI 
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Ref: 

ELECTRIC 

Test Certificate SP119.doc 

TEST CERTIFICATE 

SJ Electric (Qld) Pty. Ltd. 
19 Elliot Street. 
Albion Old. 4010 
R.E.C. 7623 

Attention: Paul Fisher 

Level 2 TC Beime Centre, 315 Brunswick Street Mall, Fortitude Valley Q 4006 

Work performed for Brisbane Water at SP119 Macquarie Street St Lucia under contract BW: 70119- 
06/07 (SJ Electric Job Number W1400002) 

Installation Tested. 
New Switchboard located in pump station SP119 

Test Date 
23/01/08 

Testing. 
The certificate certifiy's that the electrical installation to the extent it is affected by the electrical work has 
been tested to ensure it is electrically safe and is in accordance with the requirements of the wiring 
rules and the electrical safety regulation 2002. C.J. Holmes (endorsee to electrical contracting license 
7623) 

Signed. 

, 
RTNEARESnBRXISiCk,PHONEx 

,104.1e5,,If.,F4S" 

01,74 7 
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: contractinggsjelectricvic.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: mail@sjelectricwa.com.au 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
nAc i . MAI/ ICCI IC Mn 
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ELECTRIC 

Ref: Test Certificate SP175.doc 

TEST CERTIFICATE 

SJ Electric (Qld) Pty. Ltd. 
19 Elliot Street. 
Albion Qld. 4010 
R.E.C. 7623 

Attention: Paul Fisher 

Level 2 TC Beime Centre, 315 Brunswick Street Mall, Fortitude Valley Q 4006 

Work performed for Brisbane Water at SP175 Sir William McGregor Drive St Lucia under contract BW: 
70119-06/07 (SJ Electric Job Number W1400002) 

Installation Tested. 
New Switchboard located in pump station SP175 
New Sub-mains and control cabling. 

Test Date 
21/02/08 

Testing. 
The certificate certifiy's that the electrical installation to the extent it is affected by the electrical work has 
been tested to ensure it is electrically safe and is in accordance with the requirements of the wiring 
rules and the electrical safety regulation 2002. C.J. Holmes (endorsee to electrical contracting license 
7623) 

Signed. 

U. 

ONTAC,T4Y0 R *FARE STIP AN-CHIP_ HONEPIr 04720475' 
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. E0006006 

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: mail@sjelectricwa.com.au 

ELECTRICAL- ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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TRENCHING 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 001 

ISSUE NO 3 PAGE 1 OF 1 

PLANT: S (="1 l 

LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

Check construction drawing for other underground 
services and obstacles. 

Check availability of access. 

Check trenching for correct depth and width. 

Check level for future finished ground level. 

Check bedding sand is correct grade, as per specification 
and construction drawing. 

( 

( ...-r 

( /r 
( Vr 

( .---r- 

CHECKED BY: k... 16-..)r-t.....-. 

SIGNATURE. DATE: 0 -.3 -2.c.ob 
ELECTRICAL LICENCE NO: 6c1t,se. 

APPROVED BY: 
SIGNATURE: DATE: 
ELECTRICAL LICENCE NO: 

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in 

accordance with the prescribed procedure and that such work complies in every respect with the 
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989. 
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EARTHING 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 025 
ISSUE NO: 3 PAGE 1 OF 1 

PLANT: I'Dt 1 

LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Check earth conductors and earth electrodes are of 
correct size as per construction drawings. 

Check earth conductors are supported as per AS3000 
and specification. 

Check earth conductors are protected against 
mechanical damage. 

Ensure correct lug/connector and fixing bolts/screws are 
used for termination as per AS 1882. 

Check earth pits are provided with warning label. 

Ensure that the top level of the earth pit in respect to 
finished ground level complies with the construction 
drawing. 

Check joints are electrically and mechanically sound 

Ensure anti-corrosion measures are taken. 

Ensure that the removal of covers or part of equipment 
will not disturb or reduce effectiveness of earthing 
connection. 

Check spare terminals kept on earthing bar (if applicable) 
and each connection to earth bar identified by label. 

( -r-- 

( I 
( --I-- 

( sr-- 

V)IA ( ) 

NO% ( ) 

( 

(.) 
( 

CHECKED BY: n"iO CZ)-00-tc_.---... 

SIGNATURE: DATE: 6----ce BY: APPROVED 
SIGNATURE: DATE: 

All applicable items have been checked - YE /NO 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 356 of 614



QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 040 
ISSUE NO: 3 PAGE 1 OF 1 

CABLE INSTALLATION 
(in conduit) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: SPI t 9 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check approved cable schedule and cable layout 
drawing. 

( --1- 

2 Check cable drum is identified and IR value recorded. t4)1 ( ) 

3 Ensure correct cable type, size and rating. ( 4 
4 Check actual length against length indicated on the cable 

schedule. 
( 4 

5 Check conduit is internally clean, prior to cable 
installation. 

(4' 

6 Check handling facility is adequate for cable installation. ( // 
7 Ensure cable is feed into conduit without twists and 

sheath/insulation is not getting damaged during pulling. (6 
8 Check that approved means of protection is provided to 

underground cables emerging from the ground. 

9 Ensure number of cables in conduit as per AS3000 and 
AS30081. ( 

10 Check correct length of cables is left on both ends for 
termination. (..K 

-.a % taals.142AL- 
CHECKED BY: APPROVED BY: 
SIGNATURE: DATE: C-3-08 SIGNATURE: DATE: 

All applicable items have been checked - 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 045 
ISSUE NO: 3 PAGE 1 OF 1 

CABLE INSTALLATION 
(General) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: --SPI I 

LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check approved cable schedule and cable layout 
drawing. 

( ./r 

2 Check cable drum is identified and IR value recorded. 

3 Ensure correct cable type, size and rating. ( "') 
4 Check actual length against length indicated on the cable 

schedule. 
( 

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. V( 

8 Ensure mechanical protection is provided where cables 
are likely to be disturbed. 

( 4. 

9 Check cable clamps/tie spacing as per specification. ( /) 

10 Check correct length of cable is left on both ends for 
termination. 

( ../r 

CHECKED BY: kNoatist. .---u.. CZ:),,,,;-,,k._ 
APPROVED BY: 

SIGNATURE: DATE: 6,.3_2 SIGNATURE: DATE: 

All applicable items have been checked /NO 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 055 
ISSUE NO: 3 PAGE 1 OF 1 

CABLE TERMINATIONS 
(LV/Control/Instrumentation) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06107 

PLANT: ,4::)1 % 

LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Check cubicle/panel/equipment and both ends of cable 
are electrically isolated and danger tags have been fitted 
to all isolation points. 

Check gland plates (if provided) have been correctly 
fitted and spare holes have been sealed and are 
specified type. 

Check cable screens have been earthed as per specified 
requirements. 

Check cable cores have not been damaged during 
stripping of sheath. 

Check cable cores are loomed and supported as per 
specified requirements. 

Check wire number ferrules are the specified type and 
wire number corresponds with allocated cable core 
number/colour. 

Check lugs are specified type, correct size and properly 
crimped. 

Check terminations are as per wiring schedule/diagram. 

Check spare cores are installed, secured and identified 
as per specified requirements. 

Check all terminal; covers fitted and cable off-cuts and 
other rubbish removed. 

Check all danger tags have been removed. 

( 4 

( 

( / 
( 

( 

( /) 

( ,4 

( 4 
( /( 
( 

( /r 
CHECKED BY: w Z:>31.44.4-1.... 

SIGNATURE: DATE:(,..2sce 
APPROVED BY: 
SIGNATURE: DATE: 

All applicable items have been checked -INO 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 070 
ISSUE NO: 3 PAGE 1 OF 2 

LIGHTING AND GENERAL POWER 
(Fit off) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: Sell 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check wiring and sockets location as per approved 
construction drawing. 

( 

2 Check cables are of correct size, type and voltage rating. ( 'r 
3 Ensure lighting fixtures, socket outlet types, rating as per 

approved construction drawing. ( 4 
4 Check lighting supports/fixtures as per approved 

construction drawing. ( 

5 Check lighting fittings are complete - with correct ballast, 
reflectors etc. 1.))1N( ) 

6 Check emergency lighting circuit and fittings are 
identified. N.)1\ ( ) 

7 Ensure socket outlets of correct rating installed at 
locations as per approved construction drawing. ( ..r. 

8 Check cables terminated at light fittings and switches as 
per circuit arrangement on approved construction 
drawing. 

( -r 

9 Check cables are properly fixed and terminated. ( ..4'. 

10 Ensure all unused conduit entries are sealed. ( /r 
11 Check all field changes are approved and incorporated in ( /r 

"as-built" drawing. 

CHECKED BY: rt. =-L-1 ZI'Lltinet.L. 
APPROVED BY: 

SIGNATURE: DATE:6-3_0e, SIGNATURE: DATE: 

All applicable items have been checked - /NO 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 070 
ISSUE NO: 3 PAGE 2 OF 2 

LIGHTING AND GENERAL POWER 
(Fit off) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06107 

PLANT: --.3 i=1 I 

LOCATION / AREA: 
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. 

(,or 

( 4-- 

( /f 
( 4 
( 

CHECKED BY: i ;1 uP..1.41:. Lk.- 

SIGNATURE: DATE: 63 .,a% 
APPROVED BY: 
SIGNATURE: DATE: 

All applicable items have been checked NO 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 075 
ISSUE NO: 3 PAGE 1 OF 1 

CONDUIT INSTALLATION 
(in ground) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: SPI 19 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check approved construction drawing for size and 
number of conduits required. 

(/) 

2 Check trench excavation for correct width and depth. ( 4 
3 Check bedding sand is correct grade, as per specification 

and approved construction drawing. 
( -..) 

4 Layer of bedding sand in trench prior to conduit laying. ( 

5 Arrange layers of conduit in bedding sand as per ( 
specification and approved construction drawings. 

6 Place danger indicator tape above conduit (300mm) or 
as required by the specification and approved 
construction drawing. 

( r) 

7 Backfill and tamp soil as per specification and approved 
construction drawing. 

( ./) 

8 Ensure cable pits are constructed as per specification 
and approved construction drawing. 

( -) 

9 Ensure conduit entry into pits allow for minimum radius ( 

requirements for the size of cables being installed. 

10 Check installation area cleaned and made good. ( 

CHECKED BY: RZ:Kbast..14.1%..._ APPROVED BY: 
SIGNATURE. DATE: 6 ..s_ck, SIGNATURE: DATE: 

All applicable items have been checked - 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 100 
ISSUE NO: 3 PAGE 1 OF 1 

ON SITE 
Functional Checks 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06107 

PLANT: F)1 I 

LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

Prior to supply connection 
1 Do a point to point test on all cables 

drawings. 
as per the schematic (/r. 

Check no cross voltages 24/240. ( 

2 

Check all cables are numbered as per cable schedule. ( 4 
3 

Check all analog inputs\ outputs have shielded cable. ( r) 
4 

Check all overload settings are correct. ( 

5 Operations 
Check motor current - do not exceed each motor FLC. ( 

6 

Confirm each motor functions correctly through field ( 4 
7 station control and field isolator operations. 

Check ammeters for correct readings of load current. ( /) 
8 

Check motor direction is correct. ( /) 
9 

CHECKED BY: 1-3 % 10.1batill-- -DATE: APPROVED BY: 
SIGNATURE: (0..._ovis SIGNATURE: DATE: 

All applicable items have been checked - N 
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QUALITY PLAN: WT400002 
TEST REPORT NO: QA37R - 050 
ISSUE NO: 3 PAGE 2 OF 3 

"FINAL" 240/415 VOLT SUPPLY 
TEST REPORT (MAINS AND SUB-MAINS) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: SPI I S 
SWITCHBOARD: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 

2 

3 
4 

3.0 POLARITY TEST 

1 Ensure that: 
(a) Main switch is turned off. 
(b) All circuit breakers are turned off. 
(c) The main earth and main neutral are disconnected 

from the neutral link. 

2. Energise then conduct the following tests at the 
switchboard. 

(a) Test between the disconnected main neutral at the 
switchboard and the line terminals of the main switch. 
Positive indication displaying 250 volts 

(b) Test between the disconnected main neutral and main 
earth at the switchboard. 
No indication displayed 

(c) Test between the main earth at the switchboard and 
the line terminals of main switch. 
Positive indication displaying 250 volts 

(d) Test between all line terminals of main switch to prove 
supply is multiphase. 
Positive indication displaying 415 volts 

(e) Test between the disconnected main neutral at the 
switchboard and line and load terminals of all 
protective devices. 
No indication displayed 

CHECKED 
(TICK) 

CHECKED BY: =LA 

SIGNATURE: DATE: 6. -08 
ELECTRICAL LICENCE NO: Zcyl3siza 

APPROVED BY: 
SIGNATURE: DATE: 
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 and has been connected to the source of supply. 
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QUALITY PLAN: WT400002 
TEST REPORT NO: QA3TR - 050 
ISSUE NO: 3 PAGE 3 OF 3 

FINAL" 2401415 VOLT SUPPLY 
TEST REPORT (MAINS AND SUB-MAINS) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 
SWITCHBOARD: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 

2 

3 

4 

3. POLARITY TESTING continued 

2 (f) Turn main switch on. 
(g) Test between the disconnected main neutral conductor at the 

switchboard and line terminals of protective devices. 
Positive indication displaying 250 volts 

(h) Test between the disconnected main neutral conductor at the 
switchboard and load terminals of protective devices. 
No indication displayed 

(i) Test between line terminals of protective devices. 
Positive indication displaying 415 volts 

(j) Turn main switch off. 
(k) Test between the disconnected bonding conductor at the 

point of attachment and earth to prove bonding conductor is 
not energised (where applicable). 

(I) On completing test in 2(k) prove that test equipment used is 
operating correctly. 

(m) Reconnect main earth and main neutral link. (Bonding 
conductor where applicable). 

4. PHASE SEQUENCE 

Ensure correct phase sequence of all switchboards for all 
incoming supplies. 

CHECKED 
(TICK). 

( 

( 

( 

( 

(A 

( 

( /) 

CHECKED BY: ISet,1 Suv-KK- APPROVED BY: 
SIGNATURE: DATE: 6-3 -013 SIGNATURE: DATE: 
ELECTRICAL LICENCE NO: yibso 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 and has been connected to the source of supply. 
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QUALITY PLAN: WT400002 
TEST REPORT NO: QA3TR - 075 
ISSUE NO: 3 PAGE 1 OF 2 

"FINAL" 240/415 VOLT SUPPLY 
TEST REPORT (Final Sub-Circuits) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SPITS 
CONTRACT NO: BW.70119-06/07 

PLANT: I 

SWITCHBOARD: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 

2 

3 

4 

1.0 PRIOR TO ENERGISING 

1. Ensure "In Process" testing completed as per test report 
QA3TR - 025. 

CHECKED 
(TICK) 

(-4' 
2. Ensure "Final" mains and sub-mains testing complete as per 

test report QA3TR - 026. 
( 4 

3. Ensure "In Process" testing completed as per test report 
( ) 

QA3TR - 026. 
4. Ensure all cables including earth cables are reconnected. 

( /) 
2.0 EARTH CONTINUITY TEST (MAXIMUM RESISTANCE 2 OHMS) 

As per listed circuits. 
( I) 

3.0 POLARITY TEST 
1. Energise and test only one circuit at a time testing each 

outlet individually. 
( /) 

Note: Test to be carried out in accordance with Queensland Electricity 
Commission testing procedures for consumers installation. 

CHECKED BY: %..Ictits..._ 
APPROVED BY: 

SIGNATURE: DATE: 6-3 .-c-AS SIGNATURE: DATE: 
ELECTRICAL LICENCE NO: c.igso 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 and has been connected to the source of supply. 
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Id 

.ECTRIC 
TErla EFORE YO X01 

TEST SHEET 

SWITCHBOARD ID: CUSTOMER NAME: 1)CsVaR:="*"1- 

CUSTOMERS ADDRESS: k::) \c'N 

N? 0730 

DATE. \- 2-OS 
JOB No -'1N14000(;I. . 

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 
0-0 

VOLTS 

RCD TEST Fault loop 
lmpendance 

measurement mA mS 

'16,,,,, in Aotst, 9.1.1: C. ,/ NA 2com 23 143 ..1.5 

(AS.-- iv cv <As. c.A:.1.-kma V 2co,,x 2t4s al4s '4-.2.s 

eis--$ MiviNks . . ;;,,:: / / 2a-a. 244 244 14S .% 

iS......1 tnnow.t, N,..,.T.TxN,.... V V .100p4.2. 

'N.S.----0 CI pm:v.-. .v- 1S.L. 

tt..-:,,,,-- (....:-.-1.4- -.r.,cci.,,, S-.2,%,, 
v ,--- 

2c.c,ALL 

%-- G- v.,- w,u-tozc c;.- - 1,),.41,11-- 
..- .,- 

2.cc ..,I1_ 

1(......; Cr laKhar-NNGTZ. CS ',....1.3 L; 

/ 
IOC .31- 

1 L '.."' Ik\ICt\sr--,D.L. 
/ 

;2420...a / / 

TEST EQUIPMENT: 

SERIAL NO: 

TEST DUE DATE. 

5 o 2.E.c\ 38 
2S- 6- - 

NAME: 

LIC NO: 

SIGNATURE: 
SJ-61 ISSUE 2 
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LAIEWLaeJAEMF 

XXXXX VARIABLE DRAFT 

VARIABLE SPEED SEWAGE PUMP STATION 

SWITCHBOARD CHANGEOVER 

COMMISSIONING PLAN 

Site ID and Name SP119 McQuarie Street 

Commissioning Date 

In Attendance 

Name Role During Commissioning Company 

John Clayton Commissioning Engineer BW 

Andrew Burnell Electrical Supervisor SJ Electrics 

Doc Id: 

Printed: 29/01/2008 

Active Date: 

Owner: Alex Wittholl 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

. Brisbane Water Confidential 

Version 1.00 
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SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

1 INTRODUCTION 
This document is the standard testing procedure for a switchboard change over at a sewage pumping station. 
The procedure ensures that for a two pump sewage pump station, at least one pump will be operational at all 
times. The basic cutover procedure is as follows: 

1. Install temporary pumping system (pump controller and generator). 

2. Disconnect sewage Pump #2 from existing switchboard and connect to temporary pumping system. 

PUMP #1 IS NOW RUNNING THE STATION FROM EXISTING SWITCHBOARD 

3. Fully commission Pump #2 on the temporary pumping system. 

PUMP #2 IS NOW RUNNING THE STATION FROM TEMPORARY PUMPING SYSTEM 

4. Disconnect Pump #1, consumer mains, on site generator and all field instrumentation from the 
existing switchboard. 

5. Install new switchboard and connect to consumer mains. 

6. Connect Pump #1 to the new switchboard and test in "emergency pumping" mode (via the 
"Emergency Start" switch). 

PUMP #2 IS STILL RUNNING THE STATION FROM THE TEMPORARY PUMPING 
SYSTEM AND PUMP #1 CAN BE RUN UNDER "EMERGENCY PUMPING" MODE FROM 
NEW SWITCHBOARD. 

7. Connect all field instrumentation. 

8. Test Pump #1 on the new switchboard to operate in "Local" and "Remote" modes. Full 
commissioning done separately 

PUMP #1 IS NOW RUNNING THE STATION FROM NEW SWITCHBOARD 

9. Connect Pump #2 to the new switchboard and Test on the new switchboard. Full commissioning 
done separately. 

10. Complete the Site Acceptance Test (SAT) including pumps, RTU and SCADA testing. 

NOTE: This testing procedure will only be acceptable on sites that do NOT need two pumps to run during 
the cut over procedure. 

(Confirm the current running conditions of the existing switchboard before commencing). 

For sites that require two pumps to run simultaneously under dry weather conditions during the proposed cut 
over period, a site-specific cut over procedure must be developed to incorporate adequate flow control 
measures (ie tankers or temporary pumps). 

Doc Id: Active Date: 27/01/2008 

Printed: Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

Brisbane Water Confidential 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 369 of 614



SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

2 PRE - CHANGE OVER WORKS CHECKLIST 
The following checklist is to be completed and signed by the electrical contractor. 

2.1 SWITCHBOARD FACTORY ACCEPTANCE TEST 
Contractor Task 

FAT has been completed as per BW FAT Document and all defects that were 

Completed 

identified have been rectified. 

2.2 CONCRETE SLAB EXTENSION 
Contractor Task Result 

Confirm the concrete slab extension is complete induding all necessary conduits. OK INK 

2.3 PUMP STATION PRELIMINARY OPERATIONAL CHECKS 
BW Task Result 

to request networks maintenance to inspect and rectify if necessary 

1/ the reflux valves and associated limit switches are working correctly. Checked OK ' 
2/ the discharge pressure connection point is available and that the isolation valve 
is functioning correctly. 

Checked OK 

3/ the dry well exhaust fan is working correctly and quietly. 
Checked OK 

4/ the wet well does not need pumping out. 
Checked OK 

5/ the flow meter is functioning correctly. 
Checked OK 

6/ the stand bye generator can start and has sufficient fuel. 
Checked OK 

These are checks are helpful to ensure the pump station is fully operational and 
that no delay will be incured due to any pump station proplem out side of the 
contract. These task are desirable to have completed before the SAT but are not 
essential. The job can procede if they are not done. 

2.4 SUPPLY AUTHORITY 
Contractor Task Outcome 

The relevant supply authority has been organised to install the metering into the . 

New Switchboard. 

If direct metering supply authority not required. NA 

Company C,.tviickcs=-A 

Booked fort. / :LI i..-,$ 

@ I 1 ocip,,,t(time) 

Ref # 

2.5 NEW RADIO ANTENNA MAST LOCATION 
Contractor Task Result 

Check the location of the antenna mast and ensure that the new position will not 
be directly below electrical transmission lines. 

Location 

Antenna dir. 

OK IV 
0 

Electrical Contactor's Supervisor 

Name. iNt`3124?-t.3 .4`174-1-Date: 2 .112/C38 

Signature: 

Doc Id: Active Date: 

Printed: Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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SP, Reliability, improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

2.6 DISCHARGE MAINS PRESSURE TRANSDUCER 
Contractor Task Completed 

Install delivery pressure transducer on the discharge rising main. 

Transducer is calibrated to the specified range (as per spec). 
OkPA to kPA 

Installed OK Er- 

Rangec (m)toSo (m) 

2.7 TEMPORARY GENERATOR SIZE 
Contractor Task Completed 

Note the kW of each pump. Pump #1 445 kW 

Pump #2 45 kW 
Determine the type of generator required (Contractor Specific) 
If the submersible pump's kW less than 25kW, A.W.E.S generator set is suitable. 

If the submersible pump is greater than 25kW, arrange the generator set through 
ie Coates Hire. Phone 13 1552 

LA .5 ini 6 S { -1-... &la/ \ IMA-7;;Die_ . 

AWES 0 Coates 0 
Go6e 0,r),-T- 
Genset Size 2co kVA 

Date Booked / / 

Delivery Date / / 

Delivery Time 

Electrical Contactor's Supervisor 

Name- 

Signature: 

Date:1-1- 2.--2")8 

Doc Id: Active Date: 

Printed: Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3 CHANGE OVER WORKS 
The following sequence of change over works is the order in which they must be followed. One pump must 
be operational at all times. After each phase has been completed, the commissioning manager will record 
the results and instruct the commissioning team to commence work on the next phase. 

3.1 STEP 1 - INSTALL TEMPORARY PUMPING SYSTEM 

3.1.1 Register with Control Room 

Contractor Task Outcome 

Call the Brisbane Water Control Room Operator (CRO) and inform him that you are 
on site. Record the CRO's Name and Officer Code and record the time of the call. 
Advise CRO that you are performing a switchboard changeover and that you will 
initially be taking one pump off line. Give the operator your contact name and 
number and advise the operator that communications will be lost to the pump 
station until the job is finished. 

Name: P H fg(--s). 

CRO: i 43 - , 
Time: 7 .- coo,.., 

3.1.2 Existing Switchboard Parameters 

Contractor Task Outcome 

Ensure that the station is fully functional (pumps can run) OK ar 
Record the direction of the installed antenna for later reference. Antenna dir. NA , 0 

Record the kWhr meter serial numbers. # 

Record 3 phase motor currents Pump #1 

Pump #2 

U. V. W. C: 

U. V. W. 66 
Record pump rotation from the Mains Supply 

Pump #1 

Pump #2 

C'wise (RWB) Anti C'wise 

1:1' 

la' 

3.1.3 Prepare and Install Temporary Pump Controller and Generator 

Contractor Task Outcome 

Position generator in an appropriate location. Locate away from the work site to 
reduce noise and fumes. OK QV 
Position fire extinguisher and oil spill bund as per risk analysis. OK tj/A, 
Connect the temporary pump controller 3 phases to the generator. 

OK 0.." 

Install Multitrode level sensors and set the Start and Stop levels to be equivalent 
to the current Start and Stop levels of the existing switchboard parameters. 

OK 12V 

Install the backup audible and visual alarm system (powered by separate 
battery). Test electrodes back to temporary pump controller to confirm operation. 

OK E/ 
Ensure that the generator fuel will be sufficient to enable the generator to run 
loaded for 12 hours. (This may require extra fuel - arrange if required). OK 12-- 

..- 

Start the generator and measure the 3 phase volts and record the phase 
rotation. 

C'wise (RWB) Anti C'wise 

Electrical Contactor's Supervisor 

Name.-N/svZatit.-) 

Signature: 

Date: 2 Ir2/Og 

BW Commissioning Manager 

Name.1 ° C "IL Date:22 

Signature: 

Doc Id: Active Date: 

Printed: Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning. Plan 

3.2 STEP 2 - CONNECT PUMP #2 TO TEMPORARY PUMPING SYSTEM 
Contractor Task Outcome 

On the existing switchboard, Isolate sewage pump (Pump #2) as per BW Isolation 
Tag and Lock Out procedure. (Unplug from Decontactor). 

OK El/ 
Disconnect Pump #2 from the existing switchboard and remove the power cables 
from the switchboard. 

OK Efr 

Connect Pump #2 power cables to the temporary pump controller. OK EV 

Electrically test Pump #2 to temporary pump controller connections. OK Et/ 
Switch the existing switchboard to "Local" and confirm Pump #1 is stopped. OK 121V 

Manual Test of Temporary Pumping System: (Confirm Pump Direction) 
Manually start the submersible pump and closely monitor wet well level to confirm 
that the level is dropping. When confirmed, stop pump. 

OK El/ 

Auto Test of Temporary Pumping System: (Confirm Pump Cycle) 
Allow the temporary pumping system to complete one full start and stop cycle 
automatically to confirm complete system is functioning correctly. 
This is a HOLD point. Do not proceed until the temporary pump is confirmed to 
be controlling the wet well level. 

TIME: 

OK QV 

,..,,,rs 3c7,, 

3.3 STEP 3 - DISCONNECT AND REMOVE EXISTING SWITCHBOARD 

3.3.1 Disconnect Pump #1 and Remove Existing Switchboard 

Contractor Task Outcome 

On the existing switchboard, Isolate sewage pump (Pump #1) as per BW Isolation 
Tag and Lock Out procedure. (Unplug from Decontactor). 

OK IV 
Disconnect Pump #1 from the existing switchboard and remove the power and 
control cables from the switchboard consider the possible need for a quick 
changeover from the temporary system, Pump #2 to Pump #1. if required. 

OK IV 
Isolate main incomer at the switchboard. Ensure all secondary sources of power (ie 
on site Generator) are also isolated from the switchboard. Confirm there is no load. 

OK L9' 

Remove primary 3-phase fuses from power pole. Lock fuses in lockout box as per 
BW Isolation and Lock Out procedure. 

OK 137 

Disconnect supply authority mains cable from the switchboard. OK IRV 

Disconnect all other control and communication cables from the switchboard then 
remove the switchboard away from adjacent job site so not to interfer with the work. 

OK IS'7 

Electrical Contactor's Supervisor 

Name-SNI::>-) 

Signature: 

BW Commi sioning Manager 

Date: e2 /2/08 Nam. Cbr-0- 

Signature: 

Date: 
22/0/01 

Doc Id: 

Printed: 

Note: 

Active Date: 

Owner: Alex Witihoft 

Printed copies of this document should be verified for currency against the published electronic copy. 
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SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.4 STEP 4 - INSTALL NEW SWITCHBOARD 

3.4.1 Install new switchboard (For Sites with Option F Only) 

Contractor Task Outcome 
Install and connect the as required new supply authority mains and earth as per the j 
contract. Earth Cable 

Mains Cable 
New IIK.' 

Existing 

Record the 3 phases mains cable insulation resistance to earth. A la Megohm 

B CX Megohm. 
C X. Megohm 

Record earth resistance 2 -12- ohms 
Point to point phase continuity R to Ll OKGV 

W to L2 °KEY' 
B to L3 OKIII--' 
N to Nuetral OKIa.-/ 

3.4.2 Install Supply Authority Metering 

Task Outcome 

Install the direct connected kWhr Meter 
OK la/ 

3.4.3 Energise New Switchboard 

Contractor Task Outcome 
Retrieve mains 3-phase pole fuses from lock out box as per BW Isolation and Lock 
Out procedure. 

OK i321. 

Ensure new switchboard main incomer is turned "Off'. OK 1:1------ 

Install the 3-phase pole fuses. 
OK 0 mift 

Turn on mains switch OK I=1---- 

Check 3 phase voltages 
AB 42S- V 

BC 425 v 

CA 131 v 
Check phase rotation and ensure it is the same as determined earlier. OK 1=1/- 

Check MEN connection. OK III--- 

Electrical Contactor's Supervisor 

Signature: 

BW Commissioning Manager 

"F'4-Date: 2 1).2 /Oa Names) Date: ...... 

Signature: 

Doc Id: Active Date: 

Printed: Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.5 STEP 5 - CONNECT PUMP #1 TO THE NEW SWITCHBOARD 
Contractor Task Outcome 

At the beginning of this procedure, Pump #2 is operating under the control of 
the temporary switchboard running from the Generator. OK 1:1V 

Isolate submersible Pump #1 and Pump #2 at the new switchboard, as per BW 
Isolation and Lock Out procedure. (Decontactors) 

OK 1' 
Via the MERACHAL plug in sockets provided on the switchboard reconnect the 
power and control cables for Pump #1 (this is the pump that is not connected to the 
generator set) 

OK is:1/ 
. 

Install and connect the hydrostatic level probe to the transmitter. 

.... z 
Confirm that level is indicating on the display meter. OK ur Range 0 to (_, Mtrs 

Before beginning the next step ensure that the well level is between 'Start' and 
`Stop' level and Pump #2 is not running. 
Isolate Pump #2 to prevent it from running during the next test 

OK 111-/- 

De-isolate this now connected Pump #1. Check the rotation by starting the pump via 
the local "Emergency Start" switch and confirming the wet well level drops by at least 
1%. 

OK 

Start Pump # 1 again and Check the 3 phase motor current and compare with 
original readings. 

PUMP #1 Can now be run in emergency and local, under the control of the new 
switchboard. 

A 652_' g Amps 

B 62.6 Amps L's5 

C 62. 7 Amps 

De-isolate Pump #2 so that the station is again under the control of the 
temporary switchboard. OK D7 

3.6 STEP 6 - CONNECT FIELD INSTRUMENTATION TO THE NEW 
SWITCHBOARD 

3.6.1 Field Devices 

Contractor Task Outcome 

Connect the delivery pressure probe to the transmitter OK 0 to _Mtrs 
Install and connect the Multitrode LR3 wet well high level relay Probe OK at Mtrs 

Install and connect the Multitrode SIR surcharge imminent level relay Probe OK at Mtrs 

Connect the thermistors for each pump (sites with option I only) OK Of N/A 

Connect the moisture in oil sensor for each pump (sites with option A only) OK N/A 127 

Connect the moisture in stator for each pump (sites with option B1 only) OK N/A EV 
Connect the motor bearing temperature for each pump (sites with option B2 only) OK N/A 1117. 

Connect the reflux valve micro switch for each pump (sites with option C only) OK N/A Ery 
Connect the upstream manhole surcharge imminent probe (sites with option D only) OK N/A Q" 
Connect the Multitrode LR2 sump pump start/ stop probes (sites with option E only) OK N/A l2/ 
Connect the Multitrode LR4 sump pump high/trip probes (sites with option E only) OK N/A CI 
Connect the sump pump (sites with option E only) OK N/A 12/ 
Electrical Contactor's Supervisor 

Name. I\ Nizw.t... 

Signature: 

-iit*40-1- Date: 2 (/4 68 

BW Commissioning Manager 

Name.. 711'-- Date: 

Signature: 

Doc Id:. 

Printed: 

Active Date: 

Owner: Alex Witthoft 
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SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.7 STEP 7 - CONNECT PUMP #2 TO THE NEW SWITCHBOARD 

3.7.1 Connect Pump #2 to New Switchboard 

Contractor Task Outcome 

At the beginning of this procedure, Pump #1 is operating under the control of 
the new switchboard running from the supply authority. OK IV 
Shut down the generator and disconnect Pump #2 from the temporary switchboard OK IV 
Ensure Pump #2 circuit breaker at the new switchboard is still isolated and locked 
out as per BW Isolation and Lock Out procedure. 

- OK C3 

Via the MERACHAL plug in sockets provided on the switchboard, connect the power 
and control cables for Pump #2. OK Err- 

De-isolate this now connected submersible pump. Check the rotation by starting the 
pump via the local "Emergency Start" switch and confirming the wet well level drops 
by at least 1%. 

OK 13/ 

Start Pump # 2 again and Check the 3 phase motor current and compare with 
original readings. 

PUMP #2 Can now be run in emergency and local, under the control of the new 
switchboard. 

A mil. Amps 

B 1-0 Amps 

C 41 Amps 

3.8 STEP 8 - COMMISSIONING OF THE PUMP STATION 
COMMUNICATIONS 

3.8.1 Radio Antenna Installation 

BW Programmer Task Outcome 

Install new mast with Antenna, orientate antenna to the position determined in 
section 3.1.2 connect coaxial cable plugs. 

OK Ili/ 
3.8.2 Telemetry and SCADA Communications Checks 

BW Programmer Task Outcome 

Brisbane Water programmer must complete the following procedures 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section 1: Setup and Pre-Commissioning Checks 1.1 to 1.8 

OK 

Electrical Contactor's Supervisor 

Signature: 

BW Commissioning Manager 

7 '4"1/4-Date: '2/ /.2/ Names...3J% !-:,.0071-1"/ Date: 

Signature: 

Doc Id: Active Date: 

Printed: Owner: Alex Witthoft 
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SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.9 STEP 9 - COMMISSIONING OF THE PUMP STATION PUMPING 
SYSTEM 

3.9.1 Commissioning of Pump #1 and Pump#2 

BW Programmer & Contractor Task Outcome 

Before beginning the next step ensure that the well level is between "Start and 
Stop" level (Station under the control of the new board) OK 

Brisbane Water Programmer must complete the following procedures 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section2: On Site Commissioning Procedure 2.1 to 2.9 

OK lill 

3.9.2 Commissioning of the SCADA Monitor and Control System 

BW Programmer & Contractor Task Outcome 

Brisbane Water Programmer must complete the following procedures 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section3: On Site Commissioning Procedure 

3.9.3 Install Generator Mains (For Sites with Permanent Generators) 

Contractor Task Outcome 

Record insulation resistance of the 3-phases A 2o0,,SLMegohm 

B 2D0-51 Megohm. 

C2-00,--51- Megohm 

Record earth resistance 14;51-. ohms 

Connect the generator 10 cables (sites with option F only) OK 0 
Point to point phase continuity R to Ll OKG1/;. 

W to L2 OKEI/- 
B to L3 OKS/ 

3.10 SUGGESTIONS FOR IMPROVEMENT 
Suggestion Recommended By 

Electrical Contactor's Supervisor BW Commissioning Manager 

Name. (\ '")C141.1." L'I'-"th-`DaterZ-.1 /24=52 Name: --I CJO Date:1:21/ -2/0 
A 

Signature: Signature: 

Doc Id: Active Date: 

Printed: Owner: Alex Witthoft 
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SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.11 STEP 9 - COMPLETE TESTING 

3.11.1 Site Acceptance Testing (S.A.T) - Remaining Tests 

BW Programmer & Contractor Task Outcome 

Once pump 2 has been commissioned 
Complete any remaining procedures in Section 2 OK W 
from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 

Check operation of SIR for 20 sec. with probe to prove probe operation and 
operation of 2 pumps 

OK EV 

Check operation LR3 with probe to prove RTU and probe OK 121/ 

Seal conduits with denso and grout under switchboard. OK 12..) 

Check Energex Phase Fail Input. OK 

Confirm automatic control of pumps. OK 

Check Parameter 203 of Soft Starter is a positive value 

4 c, 
OK'S/ 
OK 1;1{1t. 
OK qV 

Confirm correct operation of all door locks 4,, V 1 Pc jt 6-3--u) 

Confirm Operation & Maintenance Manual left on site. 
V 

3.11.2 SCADA Testing 

BW Programmer & Contractor Task Outcome 

The Brisbane Water Programmer must complete the following procedures with the 
assistance from the Commissioning Engineer and SCADA Commissioning Engineer 
in the Control Room. 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section3 : SCADA Commissioning Procedure 

OK 

3.11.3 Preliminary Work Completion by Electrical Contractors 

Contractor Task Outcome 

Leave the site clean and tidy and hazard free. OK 

Confirm with BW that the job is complete and their staff can leave. OK 

9c// 

Confirm with BW that BW staff will lock up the site on completion of the switchboard 
change over work. 

OK 

Note: If there is a problem with finishing the work due to unforeseen circumstance 
refer to the Risk Analysis attached. OK-q/ 

3.11.4 Register Control Room 

BW Programmer & Contractor Task Outcome 

Commissioning Engineer to call the Control Room Operator (CRO) and inform him 
that the site works is complete and that the site is now fully in "Remote" control and 
that all alarms are to be acted on as per the alarm instructions. 
C.R.O. to confirm that the site is healthy and that there are no alarms active. 
Record the C.R.O.'s name and Officer Code and record the time of the call. 

Name. 

CRO 

TIME: Wdd 6"- 

BW Commissioning Manager 

Namad) Oa y7 12-- Date: 2 
Signature: 

Doc Id: 

Printed: 29/01/2008 Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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SP, Reliability, Improvement, Project, XXXXX - Variable Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

4 POST CHANGE OVER CHECKLIST 

4.1 DELIVERABLES FROM RTU PROGRAMMER 
BW Programmer Date Completed 

Within 7 days of the change over the following must be completed and signed off by 
the BW Programmer0 
Complete Section 4: Post Commissioning / / 

from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 

The BW Programmer will ensure that the Control Room Acceptance (CRA) form is 
signed by the Manager of the Control Room Officers. The form is to be handed to 
the Contracts Manager (CM). 

/ / 

4.2 DELIVERABLES FROM ELECTRICAL CONTRACTOR 
Contractor Task Date Completed 

All documentation required under the contract is to be provided with the time 
specified (AS BUILT's, Electrical Certificates etc). / / 

4.3 DELIVERABLES FROM COMMISSIONING MANAGER 
Commissioning Manager Date Completed 

All documentation is handed to the Project Manager to that the new switchboard 
asset can be capitalised and handed over to the customer. 

Factory Acceptance Test Sheet - Completed & signed off. OK 

Electrical Inspection Sheet - Completed & signed off. OK 

Site Acceptance Test Sheet - Completed & signed off. OK 0 
Commissioning Plan - Completed & signed off. OK 

Control Room Acceptance Form - Completed & signed off OK 

As built Drawings have been updated, drafted and taken to site along with the Site 
Specific Functional Specification, / / 

BW Commissioning Manager 

Name' Date: 

Signature: 

Doc Id: Active Date: Brisbane Water Confidential 

Printed: 29/012008 Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH-005 
ISSUE NO: 3 PAGE 1 OF 2 

SWITCHBOARD AND CONTROL PANEL 
SWITCHGEAR ASSEMBLY 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 51)11/ 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 1 

TYPE: vi,-*M 
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 

fix Equipment x 

( 'r) 
( ) 

(./1 
( ) 

( %7) 

( '') 

./ 
( ) 

( '_ v) 

( "") 
( ) 
( ,, 
( ) 

( ) 

( '4 
( ":i( 
( 

OK 
oK 
oK 

01c 

OK 
.01 

oK 
06 
OK 

06 
OK 
OK 

OK 
oK 
01( 

01S 

CHECKED 
SIGNATURE: 
ELECTRICAL 

BY: Ittrov. 14 3.1.4.4., 

,9 DATE: 
LICENCE NO: 5-ewley 01-0$ 

APPROVED BY: I A" 
SIGNATUR1 

.1.. '' 11 

MC--1-"C'A 
DATE: 

a. ,-." 

("- 
01 0% 

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: WT400002 
CHECK LIST NO: QA3CH - 005 
ISSUE NO: 3 PAGE 2 OF 2 

SWITCHBOARD AND CONTROL PANEL 
SWITCHGEAR ASSEMBLY 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 51 119 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: v i 5v41 
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 
( 4 
( --f 
( 

( 

( -t 
( ") 

( .), 
( ) 

( s' ..r 
( - 

( ) 

(2K 

ote, 

oK 
oK 
,), 

oK 
0K 
oK 
OK 

QK 

OK 
OK 

oK 
Ole.% 

CHECKED 
SIGNATURE: 
ELECTRICAL 

BY: AcfrovAz.72.44. 
ot DATE:0/-e4 
LICENCE NO: 5 -5g ler 

APPROVE* BY: t 1\4--i 
SIGNATU1 

rikAI1-11(1-- 
t 

DATE. : 0) 10.g- 
..! ' $%...7:-. 

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: WT400002 
CHECK LIST NO: QA3CH - 010 
ISSUE NO: 3 PAGE 1 OF 2 

SWITCHBOARD METAL 
AND PAINT INSPECTION 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119 -06/07 

PLANT: 5P liq 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: v i 5 vAl 

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 

Check materials (eg. type and thickness) 

Check IP rating 

Check folds/ensure no dents 

No gaps in join 

Flush welds 

No spot welds 

Partitions in right location as per drawings 

Position 

Cable cut outs 

Plynth size 

Eye bolts 

Hardware 

Gland plates 

Gland plates position 

Doors 

Ready to paint 

( %1 

../ 
( ) 

..., 
( ) 

( N''( 

( r) 
( 

(s") ../ 

../ 
( ) 

( ) 

( 

..V 
( ) 

%, 
( ) 

...V 
( ) 

( '''i 
( `-. 

( 

...0. . 

OK 

..o6 

....0.. .. 

....QS... 

....0.15... 

OK 

oK 

..ot< 

OK 

OK 

..OK 

OK 

oK 

_OK ... 

OK 

CHECKED 
SIGNATURE: 
ELECTRICAL LECTRICAL 

BY: Aetrzfzfiow-liLL-4- 
ee. DATE:01-a& 
LICENCE NO: 5381a 

APPROVED 
SIGNAT 

BY: 1 Tv i E: 

i,.! 

PA.C1.-AetC,P4-- 
DATE: \ _or 

0 1 uo 
All the above signatories certify that the Electrical switchboard work Iistes 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: WT400002 
CHECK LIST NO: QA3CH - 010 
ISSUE NO: 3 PAGE 2 OF 2 

SWITCHBOARD METAL 
AND PAINT INSPECTION 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: SP 11(3 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: visvA) 
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 

( '/) 

( ''' 
( / 
( -ir 
./ 

( ) 

( ./r 

....OK.. 

OK 

OK 

OK 

Ol< 

....OK.. 

CHECKED 
SIGNATURE:4/ 
ELECTRICAL 

BY: Akr. /444e).4...... 
DATE: oot 

LICENCE NO: su,e, 

APPROVE BY: 1 l'AL- 

SIGNATU 
pi. .; ., 

TYNC---TAACt 

DATE: 

Pirii\-T- 

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: WT400002 
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: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 5f1lei 
LOCATION I AREA: 
DRG NO: 

TEST EQPT: Aisut%/10-t cesisicloce tegt-c 
TYPE: %4yer;45v 

SERIAL NO: 0-7613/0 

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 
voltage 

MEN disconnected. 

( `V) 

( 4 
( "' 

( 
..7 

) 

( --/ 
(.1 

...7- 
( ) 

( ) 
--v- 

( "r 
( 'r 
( -'r 
(`1 f 

..V. 
( ) 

...0 
014. 

%000V 

co 

00 

00 

0C) 

oo 

to 

0 
00 

c. 

00 

2. Ensure all electronics are 
to testingRated insulation 

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 
SIGNATURE:9 
ELECTRICAL 

BY: ArroniArdil.4... 
DATE: of-og 

LICENCE NO: 53P3er 

APPROVED BY: I 461 
SIGNATU 

\ 

w\c-TAatct 
DATE: 

A- esr 

cg 

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: WT400002 
CHECK LIST NO: QA3CH - 020 
ISSUE NO: 3 PAGE 1 OF 1 

SWITCHBOARD AND CONTROL PANEL 
FUNCTIONAL TEST 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 5 e l lei 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: visual/ Advg...der 
TYPE: KyoriAs t) 

SERIAL NO: 000 30o 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Prior to Supply Connection 
per the schematic 

cable. 

lenses. 

specified ed 

( '*4 

( '"/ 
.7 

( ) 

./ 
( ) 

( ) 
..7 

( ' 
( ') 
( -f 
( ./ 
( ) 

7- .. 
( ) 

OK 

OK 

OK 

OK 

dK 

OK 

OK 

0 K 

....0.6.... 

OK 

.11 

Do a point to point test on all cables as 
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 
SIGNATURE: 
ELECTRICAL 

tiotriLc.... BY: 
( DATE: 0 -08 

LICENCE NO: s 3g-50 

APPROVED :Y: I 

SIGNATU" = 

4.4 YY\VACCI-P"Lts 
I DATE: 0 Vyg i 

e: ..-- 1 1: et:::.' r , 

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: WT400002 
CHECK LIST NO: QA3CH - 110 
ISSUE NO: 3 PAGE 1 OF 1 

JOB MEASUREMENT & CONTROL SHEET 
Programmable Logic Controller 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 5011 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: fri-d-h-e 4 c r 
TYPE: AioriA sv 

SERIAL NO: 000 'h,o 

ITEM 
No. 

ACTIVITY DESCRIPTION CHECKED 
(Tick) 

TEST 
RESULTS 

1 

2 

3 

1 

2 

3 

4 

5 

1 

2 

3 

4 

Prior to Supply Connection 
to ensure they are 

run time. 

correctly. 

(ie. send data to 

( 

( 

(4 
../ 

( ) 

( "/) 

( - ) 

( - ) 

( "") 

( 

... 
( ) 

( -) 

( -) 

OK 

ot< 

OK 

OK 

QI4, 

Co...m.1 I 

(..«.......,k I 

c.......:41 I 

OK 

oK 

c°'0...1 I 

co..... w...1 I 

Do a point to point check on inputs & outputs 
correctly terminated. 

Check power supply is connected correctly. 

Check all I/O cards are correctly inserted. 

Operation of PLC 
Check that the PLC has power to it. 

Check all LED's operate. 

Check program is installed correctly. - 

Ensure program operates as per design specification. 

Ensure program operates correctly after a specified 

Communications Capabilities 
Check all communications cards are inserted 

Check comm's cabling to and from the PLC. 

Establish communication to a remote device. 
SCADA computer) 

Ensure data can be received at PLC from SCADA. 

CHECKED 
SIGNATURE: SIGNATURE: 

14.* BY: km.. . fri AT -.--. 

DATE: o -oe5 
APPROVED BY: 1 l')6" 

SIGNATUR 1 
%LI._ NITS& 

MCTAC-A 
I DATE: 

q- 

0 \ \Og 

All applicable items have been checked - YES/NO 

0 projra- L1 13ri517.e LQ-Aer. 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 120 
ISSUE NO: 3 PAGE 1 OF 1 

SCADA SOFTWARE 
CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 11}0 ,41-- 2_ p o , A f 
SERIAL NO: 

ITEM 
No. 

ACTIVITY DESCRIPTION CHECKED 
(Tick) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Check that SCADA software is correctly installed. 

Check cabling to all peripheral devices. 

Check all graphics screens meet the clients requirements. 

Check screen animation points function correctly. 

Establish communications with a remote device. 

Check functionality of alarm page. 

Check functionality of trending page. 

Check functionality of report writing facilities. 

Check functionality of downloading facilities. 

Check functionality of printing facilities. 

Check functionality of autodialling facilities. 

(A- 
... 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

rf f pr 

tri I A" 

VIA- 

!.4.frk ......... 

i r l 

1,11fr 

41A- 

..t1Vk 

A\ t< 

tit& 

CHECKED 
SIGNATURE: 

BY: Art 4-e,et 4114.4 .4, 
DATE: of ios 

APPROVE BY: i /1141 

SIGNATU 
Wtc-TM CA4-4-- 

DATE: 
C3I 0 

All applicable items have been checked - YES/NO 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 130 
ISSUE NO: 3 PAGE 1 OF 1 

SCADA HARDWARE 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
No. 

ACTIVITY DESCRIPTION CHECKED 
(Tick) 

TEST 
RESULTS 

1 

2 

1 

2 

1 

2 

3 

4 

5 

6 

7 

8 

Equipment 
specification. ( s' 

( 

( ) 

(V') 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

141,r- 

gS.liCto, 

ri ick 

t-itet 

i116. 

...1).41..... 

tik- 

_14104- 

. fAIA- 

0 11)r. 

Check all equipment is supplied as per the 

Check cabling to peripheral devices. 

Network 
Ensure network cards are installed in PC's/workstations. 

Ensure cables are correctly terminated. 

Operation 
Check operation of PC(s)/Workstation(s). 

Check operation of floppy disk drives. 

Check operation of keyboards. 

Check operation of monitors. 

Check operation of mouse. 

Check operation of printers. 

Check operation of modems. 

Check operation of autodialler. 

CHECKED 
SIGNATURE: 

BY: Avi A ALF., 

iy DATE: of /06 
APPROVED Y: I 41'1 
SIGNATURE. 

IlikPqc4A-OLC-- 
DATE: i szt 

All applicable items have been checked - YES/NO 

4 Id tif-t- v4) 
0 
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SJ Lectric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 3: 

Pump Station SP119 
Brisbane Water 
WT400002 
SP119 Switchboard 
RTU Connection 
486/5/7-0038-001 & 006 

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 

9/ 
.../ 

gC 
0 t -I'S- 

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. 

75 
Q-)J1-- 

or -(54- 

3. Ensure Laptop GPO, circuit breaker Q13 is "OFF" and operate RTU circuit 
breaker Q30 on DB Chassis and ensure: 
RTU Power Supplies are operating correctly. 

Drawing 486/5/7-0038-001 
240 vac ph to n on power supply input. 
24 vdc on power supply output 

'pi 
./r. 

00)-1-\--- 

01 - oF 

4. Close Laptop GPO Circuit Breaker and: 
Check GPO polarity. 
Check GPO switch is functioning. 
Check operation of RCD device. 

Drawing 486/5/7-0038-001 
`/// 

Ogari 

01- 178 

7. Confirm operation of door switches. Drawing 486/5/7-0038-001 & 006 
iy,0 

o I cg- 
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SJ Electric (Q1d) Pty. Ltd. 

Tests Completed By "prZts,-, Witnessed By 11,1Y+ 1W-T-Ae.c-Pt-r Accepted By 

Seitimote (Ah%4 er 
Date or - 08 Date 01 t .:::,1t- Date 
Comments: 

Instruments Used: hvid.ch*,..+ gests44.4re ifeJer filbodi#Ader 
- 14.10,-;154. e-769190 - Alviort4S0 000 3a2lf 
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SJ Electric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 4: 

Pump Station SP119 
Brisbane Water 
WT400002 
SP119 Switchboard 
Pump 1 

486/5/7-0038-002 

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 

1/tf 
.,./ 

C443C 

01-0g 

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. 

4't ,/2/ 
co -o8 

3. Check voltage is available on line side of motor circuit breaker Q4. 
Drawing 486/5/7-0038-002 
415 vac ph to ph e/i. 

IA- 
c,-,8 

4. Ensure control circuit breaker Q4-1 is "OFF" and emergency stop is operated, 
close circuit breaker Q4 and confirm voltage is available on line side of circuit 
breaker Q4. 

Drawing 486/5/7-0038-002 
415 vac ph to ph eii 

.../ 
COba- 

0,-08. 

5. Check voltage is available on line side of control circuit breaker Q4-1, close 
circuit breaker and ensure: 

1K2 Control Supply Relay is operating correctly. 

Drawing 486/5/7-0038-002 
240 vac ph to n 01-00 

6. Release emergency stop and confirm operation of isolating contactor 1K1 and 
confirm voltage is available to VSD. 

Drawing 486/5/7-0038-002 
415 vac ph to ph 01-00 
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SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 391 of 614



SJ tiectric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 5: 

Pump Station SP119 
Brisbane Water 
WT400002 
SP119 Switchboard 
Pump 2 

486/5/7-0038-003 

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 Hi pot test 2.5 kv ph-eth for 1 minute 

tii/ 
../ 01-08 

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. 

ffri, 4)\ 01-o8 

3. Check voltage is available on line side of motor circuit breaker Q5. 
Drawing 486/5/7-0038-003 
415 vac ph to ph 

di-i 

4. Ensure control circuit breaker Q5-1 is "OFF" and emergency stop is operated, 
close circuit breaker Q5 and confirm voltage is available on line side of circuit 
breaker Q5. 

Drawing 486/5/7-0038-003 
415 vac ph to ph ill 

.,Z 
4,-,- 

01-0g 

5. Check voltage is available on line side of control circuit breaker Q5-1, close 
circuit breaker and ensure: 

2K2 Control Supply Relay is operating correctly. 

Drawing 486/5/7-0038-003 
240 vac ph to n 

e 
01-08 

6. Release emergency stop and confirm operation of isolating contactor 2K1 and 
confirm voltage is available to VSD. 

Drawing 486/5/7-0038-003 
415 vac ph to ph 

glf/ 
ciyc.v at -cq,- 
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SJ 'nectric (Qld) Pty. Ltd. 

7. Confirm operation of Pump,/ Digital Inputs. Drawing 486/5/7-0038-003 
911-taQta- 01 -o8 

8. Confirm Operation of Pump Digital Outputs Drawing 486/5/7-0038-003 
fill 

imi.f. 01-dg 

9. Confirm Operation of Pump; Analog I/O Drawing 486/5/7-0038-003 4/.41..sr. 
oi -Og 

10. Confirm Operation of cubicle fan by manually operating the thermostat 2FC Drawing 486/5/7-0038-003 
aill/ 

./ ot - OS 

Tests Completed By if,visj.,A, Witnessed By voti.I r s _ A -AAciAdt(Accepted By 
13risla-ie fAk4er 
Date al-as Date 0 \AC:).23 Date 
Comments: 

Instruments Used: /,,,,,,14-1;0 AesisA,re AfeJrr gah...c-ler. 
.-- gyor4, II 0-7615f0 - /47ori4sv 0003ood 
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SJ L.ectric (Qld) Pty. Ltd. 

PROJECT: 
Client:1 
Job NO. 
Equipml ent: 
Sectidn: 

.1 

Drawm : 

FACTORY ACCEPTANCE TEST SHEET 1: 

Pump Station SP119 
Brisbane Water 
WT400002 
SP119 Switchboard 
Incomer 
486/5/7-0038-001 

! 

Process Operation 
, 

i 

Reference/ Acceptance Criteria Passed )24-1c 

1. Ensure Insulation test as per QA3CH-15 have been completed 
1 

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 

91/ 
/N/ 
YfilCr 

0; -o 

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. 

yd c 
01 - 08- 

3. Check Automatic 
Em. Gen PLC 
Confirm operation 
501 & 502. 
Confirm operation 
terminals 501 

Confirm operation 
correct signal 
Confirm operation 
the correct 
Confirm operation 
the correct 
Confirm operation 
the correct 
Confirm operation 

Transfer Switch is functioning by confirming the signals of the 
inputs & the RTU inputs from relays TSNA and TSGA. 

of close transfer switch - normal mode by bridging out terminals 

of close transfer switch - generator mode by bridging out 
& 503. 

of generator fault by bridging out terminals 501 & 504 and the 
is being received by the RTU. 

of generator warning by bridging out terminals 501 & 505 and 
signal is being received by the RTU. 

of generator low fuel by bridging out terminals 501 & 506 and 
signal is being received by the RTU. 

of generator running by bridging out terminals 501 & 507 and 
signal is being received by the RTU. 

of generator medium fuel by bridging out terminals 501 & 519 

Drawing 486/5/7-0038-001 & 005 e 611/ 

OPT 

./7 0 i -ckfi 
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SJ Lidctric (Qld) Pty. Ltd. 

and the correct signal is being received by the RTU. 
Confirm operation of generator canopy door open by bridging out terminals 501 & 
520 and the correct signal is being received by the RTU. 
Confirm operation of generator cb tripped/off by bridging out terminals 501 & 521 
and the correct signal is being received by the RTU. 
Confirm operation of generator mode by bridging out terminals 501 & 522 and the 
correct signal is being received by the RTU. 

../ 0 (-0S" 

4. Check operation of Energex Power On phase failure relay PFRE and correct signal is 
being received by RTU 

Drawing 486/5/7-0038-001 
Remove one phase from relay 
sensing circuit to simulate loss of 
power. 

did 4,,,, 0 I -O& 

5. Check operation of Station Power On phase failure relay PFRS and correct signal is 

being received by RTU 

Drawing 486/5/7-0038-001 
Remove one phase from relay 
sensing circuit to simulate loss of 
power. 

9d 
. 

ItAtt 

of - ctr 

Tests Completed By ;44,;aa..... Witnessed By I rl.,-i iwc--Tpre,c,p4-4- Accepted By 
grisimne -00.4ef- 

Date 0 / -sok Date 01 \ 0V Date 
Comments: 

Instruments Used: ivisvidt4io" resis-lot.Aee ifei er All...e-ler 
- 14yort-liv 0769, 'PO ' - 14-, o 6-VS fl) 4)00 ;006 00 .1,006 
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SJ Electric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 2: 

Pump Station SP119 
Brisbane Water 
WT400002 
SP119 Switchboard 
DB 
486/5/7-0038-001 

Process Operation Reference/ Acceptance Criteria Passed Date 

SJ QA3CH-15 
1. Ensure Insulation test as per QA3CH-15 have been completed AS 3000 

ell 
Insulation resistance greater than 1 megohm 
ph to earth 

,./ 01-0S 

Hi pot test 2.5 kv ph-eth for 1 minute 
SJ QA3CH-020 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed Point to Point check of schematics. 01-0E 
Visual Check of wiring. 
Drawing 486/5/7-0038-001 .47// 

3. Check voltage is available on line side of circuit breaker Q9 415 vac ph to ph. 
240 vac to n S' 01 ph 

vac ph to eth 
Drawing 486/5/7-0038-001 1//1 4. Ensure all distribution circuit breakers are "OFF" and operate circuit breaker Q9 415 vac ph to ph. 

and confirm voltage is available to distribution chassis. 240 vac ph to n 

240 vac ph to eth 
9.... . 

0/ .-o; 

5. Ensure Station Mains Power Failure Relay Circuit Breaker Q10 is "OFF" and Drawing 486/5/7-0038-001 '''/V 
close circuit breaker for PFRS Relay supply. .., 

(-4)-7-- 
01- os 

Drawing 486/5/7-0038-001 
6. Confirm voltage is available to line side of Station Mains Power Failure Relay 415 vac ph to ph. e.-Ai 

Circuit Breaker. Close circuit breaker and confirm voltage is available to Line side 240 vac ph to n 

of PFRS Relay. 240 vac ph to eth NV 0) -.14 
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SJ Liectric (Qld) Pty. Ltd. 

7. Repeat Step 6 above for circuit breaker Q11, Q12, Q13, Q14, Q16, Q17, Q19, 
Q20 and Q21 

Drawing 486/5/7-0038-001 
415 vac ph to ph (Where applicable). 
240 vac ph to n 

240 vac ph to eth 

,y".7/ 

;,./..,,' O 0 i -R 
8. Check operation of the following RCD's and note tripping times: 

Q11 

Q12 
Q13 
Q19 
Q21 

Drawing 486/5/7-0038-001 
Tripping Time: ifil 

...., 

Tests Completed By ;44;17,1.,,- Witnessed By IvNr...i AN-c-2n2404c-4-0- Accepted By 
ici,ilAne u*AOee 

Date of -Os Date 0 \ s:=:. cS Date 
Comments: 

Instruments Used: M5va4i0.4 cesis44.4er Melt( , 1.1,114i."Cler 
- ..- KyOrAS V 076 la 5 fa Aer;4 S u 0 ef, loo 4" 
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SJ Electric Pty Ltd 

SWITCHBOARD AND CONTROL PANEL 
FUNCTIONAL TEST 

CLIENT: '3r' 5 

PROJECT: 

JOB No: 

,./Y c't 4:etc IC 5 11-Ce-f 

61- eq, 

Ref: SJQF 560 
Date: 3 August 2007 

SWITCHBOARD 
DESCRIPTION: 5 1 1 `I 
DRG NO: 

TEST EQUIPMENT: Vi 5 1" 1 / '4) di''''44- 
TYPE: gya.--,t.,..: 
SERIAL NO: 000 ricir, 
CALIBRATION DUE DATE: //MS" 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment. 

1 Prior to Supply Connection 
the schematic , ../ OK Do a point to point test on all cables as per 

drawings to ensure correct circuit connection. 

2 Visual Inspection 

connected to the 
rated 

.../ C.)(-, 

Check no crossed voltages i.e.24/240. 

Check correct voltage rated equipment is 
correct voltage i.e. 240V connected to 240V 
equipment. 

3 Check all trip units on circuit breakers are set to the rating 
shown on the drawings. 

--/ 0:4, 

4 Check analog inputs/outputs have shielded cable. oiel 

5 Check all cables are numbered 
OK 

6 Ensure indicator lights have right colour lenses. .....---- OK, 

7 Check all CT's are earthed and not open circuit. -,....--.." 66 
8 Ensure signal inputs/outputs are correct. -,..--' or, 
9 Connect Supply (Personal Protection Equipment must 

specific 
...,-- CIA 

be used) 
Test functional operation of switchboard following 
construction issue drawing. 

TESTED BY: Aciro_ ALA .^^ 

SIGNATURE: DATE: 12/747 W 
ELECTRICAL LICENCE NO: 

WITNESSED BY: H elk, eval 
SIGNATURE: ) 7/ 

'11/1/16A 
6.7 
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SJ Electric Pty Ltd 

SWITCHBOARD AND CONTROL PANEL 
POLARITY TEST 

jer- CLIENT: ic-> 

PROJECT: fria 5 iree 

JOB No: g.r- or:3o 

Ref: SJQF 559 
Date: 3 August 2007 

SWITCHBOARD 

DESCRIPTION: i4,-./ p 
) lq 

DRG NO: 

TEST EQUIPMENT: 4-'4,eift-- 
TYPE: or, )") NI 

SERIAL NO: ooc "voo 
CALIBRATION DUE DATE: 02/68- 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Results 

1 Disconnect main earth connection and remove MEN link .., o 14 

2 Voltage test - Red to White. ../ r/`..55 

3 Voltage test - Red to Blue. ,.."'" pa l'5 

4 Voltage test - White to Blue ...--' pas 5 

5 Voltage test - Red to Neutral. ...,---- pi 55; 

6 Voltage test - White to Neutral. ,./r fic..e s 5 

7 Voltage test - Blue to Neutral. -,.../ pci-;5 

8 Voltage test - Red to Earth. ...."" (mss) 

9 Voltage test - White to Earth. cas> 

10 Voltage test - Blue to Earth ...--7 ps 

TESTED BY: A.A /vlari,L...... 
SIGNATURE: 67- DATE: j 7/ z /., 
ELECTRICAL LICENCE NO 

-- I a 

WITNESSED BY: 
de. Ow (( 

SIGNATUIR DATE: r 7 :2 , 
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SJ Electric Pty Ltd Ref: SJQF 557 
Date: 3 August 2007 

SWITCHBOARD AND CONTROL PANEL 
INSULATION RESISTANCE TEST (1,000 volts) 

CLIENT- /'r 
-I PROJECT. A . < 

JOB NO- EST 

SWITCHBOARD 
DESCRIPTION: c/ 5 e i 1 

DRG NO: 

TEST EQUIPMENT: 17jJ 3.7,r- 
TYPE: J4107,45./ 
SERIAL NO: 0 '76 T3416 
CALIBRATION DUE DATE: 6/.:4/65' 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Results 

1 Rated insulation voltage 
i 060' 

2 Disconnect control circuits and all electronics ../ G6 

3 Insulation test - Red to White. 

4 Insulation test - Red to Blue. 
c.- 

5 Insulation test - White to Blue ../ c4) 

6 Insulation test - Red to Earth. .......7 

7 Insulation test - Red to Neutral. 1/4:-.1.: \ 

8 Insulation test - White to Earth. ,...-/- ('A 

9 Insulation test - White to Neutral. 

10 Insulation test - Blue to Earth. --7- (-<, 

11 Insulation test - Blue to Neutral. (-4 

TESTED BY: -Aar'" c4c.""1*"-, 
SIGNATURE: DATE:J-7P 2/0-1 
ELECTRICAL LICENCE NO: 5.5- '36 

OAA giv ° 
WITNESSED BY: 
SIGNATURE: DATE: i.7 i 46-2 
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b Electric Pty Ltd 

SWITCHBOARD AND CONTROL PANEL EARTH CONTINUITY TEST 

Ref: SJQF 
Date: 3 August 2007 

CLIENT: 15r 517A 1/4"1--) er 
PROJECT: . / I d ' . 4 . 1 . . i t . . - - 1 - E . ' 5 4 e + Job No. '67" 14 -60e3c.). 1 

SWITCHBOARD 

DESCRIPTION: 

DRG NO s P / i 9 

TEST EQUIPMENT: Ale9,',c-- 

TYPE: ii "Y Or / ''' 
SERIAL NO: o -76 '-1'3ete, 

CALIBRATION DUE DATE: 6 / 2/0 k 
Item 
No. 

Description Checked 
(Tick) 

Result 

1 Main Earth to Ir.)e.... r ,..../- C.') _12 

2 Main Earth to E.5:e ....-) e t- ,,..--.., CI --n- 

3 Main Earth to 6 1,c-,(91 ekt lc' > 
....--" C _IT 

4 Main Earth to 

5 Main Earth to 

6 Main Earth to 

7 Main Earth to 

8 Main Earth to 

TESTED BY: -Aaro,--N AirLI--t-A-, 
SIGNATURE: , ./44/2- . DATE: i 7 74.7 
ELECTRICAL LICENCE NO: .5"'"g" -3C) 

WITNESSED BY: ell" /9,GA/(1 

SIGNATURE: ' 401( DATE: i -7//.2 A.:7.7 

Page 1 of 1 Rev: 0 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 401 of 614



TRENCHING 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 001 
ISSUE NO 3 PAGE 1 OF 1 

PLANT: SR 75 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

Check construction drawing for other underground 
services and obstacles. 

Check availability of access. 

Check trenching for correct depth and width. 

Check level for future finished ground level. 

Check bedding sand is correct grade, as per specification 
and construction drawing. 

t A- 

CHECKED BY: 
SIGNATURE' a - 
ELECTRICAL LICENCE NO: *,:kbse. 

APPROVED BY: 
SIGNATURE: DATE: 
ELECTRICAL LICENCE NO: 

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in 

accordance with the prescribed procedure and that such work complies in every respect with the 
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989. 
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EARTHING 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 025 
ISSUE NO: 3 PAGE 1 OF 1 

PLANT: ,5P1-7-S 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Check earth conductors and earth electrodes are of 
correct size as per construction drawings. 

Check earth conductors are supported as per AS3000 
and specification. 

Check earth conductors are protected against 
mechanical damage. damage. 

Ensure correct lug/connector and fixing bolts/screws are 
used for termination as per AS 1882. 

Check earth pits are provided with warning label. 

Ensure that the top level of the earth pit in respect to 
finished ground level complies with the construction 
drawing. 

Check joints are electrically and mechanically sound 

Ensure anti-corrosion measures are taken. 

Ensure that the removal of covers or part of equipment 
will not disturb or reduce effectiveness of earthing 
connection. 

Check spare terminals kept on earthing bar (if applicable) 
and each connection to earth bar identified by label. 

( 

( 

( 

( 

v3IA ( ) 

1410 ) 

( .r 
(-1 
( 

CHECKED 
SIGNATURE: 

BY: Z)4.4"..t.c..--A.J._ 

DATE: 6--- -cia 
APPROVED BY: 
SIGNATURE: DATE: 

All applicable items have been checked - fE /NO 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 040 
ISSUE NO: 3 PAGE 1 OF 1 

CABLE INSTALLATION 
(in conduit) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: S PI-7S 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check approved cable schedule and cable layout 
drawing. 

( .i( 

2 Check cable drum is identified and IR value recorded. tIii ( ) 

3 Ensure correct cable type, size and rating. 4 
4 Check actual length against length indicated on the cable 

schedule. 
4 
v 

5 Check conduit is internally clean, prior to cable 
installation. 

/) 

6 Check handling facility is adequate for cable installation. ( // 
7 Ensure cable is feed into conduit without twists and 

sheath/insulation is not getting damaged during pulling. (4 
8 Check that approved means of protection is provided to 

underground cables emerging from the ground. 

9 Ensure number of cables in conduit as per AS3000 and 
AS30081. ( 

10 Check correct length of cables is left on both ends for 
termination. ( ,)( 

.1/4.1 %larzyw. -.. 
CHECKED BY: APPROVED BY: 
SIGNATURE: DATE: C-3.0ts SIGNATURE: DATE: 

All applicable items have been checked - 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 045 
ISSUE NO: 3 PAGE 1 OF 1 

CABLE INSTALLATION 
(General) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 51'I-7 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Check approved cable schedule and cable layout 
drawing. 

Check cable drum is identified and IR value recorded. 

Ensure correct cable type, size and rating. 

Check actual length against length indicated on the cable 
schedule. 

Check handling facility is adequate for cable installation. 

Ensure cable sheath/insulation is not getting damaged 
during pulling. 

Check spacing and segregation from other cables. 

Ensure mechanical protection is provided where cables 
are likely to be disturbed. 

Check cable clamps/tie spacing as per specification. 

Check correct length of cable is left on both ends for 
termination. 

( 

( 

( ) 

( 

( 4 
( 4 

(. 
( 4 
( /r 
(,./r 

CHECKED 
SIGNATURE: 

BY: S451"--,--3 CZ:),-Itv.av-'%A.- 

DATE: G .3_2c.ot 
APPROVED 
SIGNATURE: 

BY: 
DATE: 

All applicable items have been checked /NO 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 055 
ISSUE NO: 3 PAGE 1 OF 1 

CABLE TERMINATIONS 
(LV/Control/Instrumentation) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: -SPU7 5 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check cubicle/panel/equipment and both ends of cable ( 4 
are electrically isolated and danger tags have been fitted 
to all isolation points. 

2 Check gland plates (if provided) have been correctly ( 

fitted and spare holes have been sealed and are 
specified type. 

3 Check cable screens have been earthed as per specified 
requirements. 

( 7 
4 Check cable cores have not been damaged during 

stripping of sheath. 
( 

5 Check cable cores are loomed and supported as per 
specified requirements. 

( 

6 Check wire number ferrules are the specified type and ( /) 
wire number corresponds with allocated cable core 
number/colour. 

7 Check lugs are specified type, correct size and properly 
crimped. 

( ,4 

8 Check terminations are as per wiring schedule /diagram. ( .4 
9 Check spare cores are installed, secured and identified 

as per specified requirements. 
( /r 

10 Check all terminal; covers fitted and cable off-cuts and 
other rubbish removed. 

( A 
11 Check all danger tags have been removed. ( /r 

CHECKED BY: T:n 4..J::)t511.14.1-4.- APPROVED BY: 
SIGNATURE: DATE:cs_2..cce SIGNATURE: DATE: 

All applicable items have been checked -f/110 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 070 
ISSUE NO: 3 PAGE 1 OF 2 

LIGHTING AND GENERAL POWER 
(Fit off) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: P I 7 S 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Check wiring and sockets location as per approved 
construction drawing. 

Check cables are of correct size, type and voltage rating. 

Ensure lighting fixtures, socket outlet types, rating as per 
approved construction drawing. 

Check lighting supports/fixtures as per approved 
construction drawing. 

Check lighting fittings are complete - with correct ballast, 
reflectors etc. 

Check emergency lighting circuit and fittings are 
identified. 

Ensure socket outlets of correct rating installed at 
locations as per approved construction drawing. 

Check cables terminated at light fittings and switches as 
per circuit arrangement on approved construction 
drawing. 

Check cables are properly fixed and terminated. 

Ensure all unused conduit entries are sealed. 

Check all field changes are approved and incorporated in 

"as-built" drawing. 

( 

( 

( 4 

( 

SIN(- ) 

NJ)p, ( ) 

( </r 

(..- 

( ..)- 

( /'r 
( /r---- 

CHECKED 
SIGNATURE: 

BY: - Zot.10..%)AA._ 

r DATE:6-3-0$ 
APPROVED BY: 
SIGNATURE: DATE: 

All applicable items have been checked - /NO 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 070 
ISSUE NO: 3 PAGE 2 OF 2 

LIGHTING AND GENERAL POWER 
(Fit off) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SPITS 
CONTRACT NO: BW.70119-06/07 

PLANT: 51175 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

12 Ensure that chalked up positions of GPO, wall switches 
and wall fittings are approved before proceeding with 
installation. 

( 

13 Check the self contained emergency lighting fillings are ( /( 
connected to an unswitched active of their relevant 
lighting circuit to sense power failure. 

14 Check installation area cleaned and made good. ( 

15 Check power outlets level and clean. ( 4 
16 Check lighting level straight and clean. ( 4 

CHECKED BY: tb vit.t4V.L.L.- 
APPROVED BY: 

SIGNATURE: DATE: Czt,3., SIGNATURE: DATE: 

All applicable items have been checked NO 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 075 
ISSUE NO: 3 PAGE 1 OF 1 

CONDUIT INSTALLATION 
(in ground) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: k--1-7 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Check approved construction drawing for size and 
number of conduits required. 

Check trench excavation for correct width and depth. 

Check bedding sand is correct grade, as per specification 
and approved construction drawing. 

Layer of bedding sand in trench prior to conduit laying. 

Arrange layers of conduit in bedding sand as per 
specification and approved construction drawings. 

Place danger indicator tape above conduit (300mm) or 
as required by the specification and approved 
construction drawing. 

Backfill and tamp soil as per specification and approved 
construction drawing. 

Ensure cable pits are constructed as per specification 
and approved construction drawing. 

Ensure conduit entry into pits allow for minimum radius 
requirements for the size of cables being installed. 

Check installation area cleaned and made good. 

( /) 

( /) 
( ) 

( 

( /-) 

( 
/ 

) 

( /.) 

( -) 

( 

( '1- 

CHECKED 
SIGNATURE. 

BY: - %I:bilskw.,--%.._ 

DATE: 6...s...e,g 
APPROVED BY: 
SIGNATURE: DATE: 

All applicable items have been checked - 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 100 
ISSUE NO: 3 PAGE 1 OF 1 

ON SITE 
Functional Checks 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: SPI7 S 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

Prior to supply connection 
1 Do a point to point test on all cables 

drawings. 
as per the schematic ( /)- 

Check no cross voltages 24/240. ( 

2 
Check all cables are numbered as per cable schedule. ( 4 

3 
Check all analog inputs\ outputs have shielded cable. ( r) 

4 
Check all overload settings are correct. 

5 Operations 
each motor FLC. ( Check motor current - do not exceed 

6 

Confirm each motor functions correctly through field ( 

7 station control and field isolator operations. 

Check ammeters for correct readings of load current. ( 4 
8 

Check motor direction is correct. ( /) 
9 

CHECKED BY: -14.3 % S n.lbaet..._. APPROVED BY: 
SIGNATURE: DATE: 6-14,8 SIGNATURE: DATE: 

All applicable items have been checked - N 
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QUALITY PLAN: WT400002 
TEST REPORT NO: QA3TR - 050 
ISSUE NO: 3 PAGE 2 OF 3 

"FINAL" 240/415 VOLT SUPPLY 
TEST REPORT (MAINS AND SUB-MAINS) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 
SWITCHBOARD: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 

2 
3 

4 

3.0 POLARITY TEST 

1 Ensure that: 
(a) Main switch is turned off. 
(b) All circuit breakers are turned off. 
(c) The main earth and main neutral are disconnected 

from the neutral link. 

2. Energise then conduct the following tests at the 
switchboard. 

(a) Test between the disconnected main neutral at the 
switchboard and the line terminals of the main switch. 
Positive indication displaying 250 volts 

(b) Test between the disconnected main neutral and main 
earth at the switchboard. 
No indication displayed 

(c) Test between the main earth at the switchboard and 
the line terminals of main switch. 
Positive indication displaying 250 volts 

(d) Test between all line terminals of main switch to prove 
supply is multiphase. 
Positive indication displaying 415 volts 

(e) Test between the disconnected main neutral at the 
switchboard and line and load terminals of all 
protective devices. 
No indication displayed 

CHECKED 
(TICK) 

CHECKED BY: bvQ_Nlet_x__ 

SIGNATURE: DATE: 6-3-08 
ELECTRICAL LICENCE NO: 72;:vest 

APPROVED BY: 
SIGNATURE: DATE: 
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 and has been connected to the source of supply. 
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QUALITY PLAN: WT400002 
TEST REPORT NO: QA3TR - 050 
ISSUE NO: 3 PAGE 3 OF 3 

FINAL" 240/415 VOLT SUPPLY 
TEST REPORT (MAINS AND SUB-MAINS) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: X17 
SWITCHBOARD: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 

2 

3 

4 

3. POLARITY TESTING continued 

2 (f) Turn main switch on. 
(g) Test between the disconnected main neutral conductor at the 

switchboard and line terminals of protective devices. 
Positive indication displaying 250 volts 

(h) Test between the disconnected main neutral conductor at the 
switchboard and load terminals of protective devices. 
No indication displayed 

(i) Test between line terminals of protective devices. 
Positive indication displaying 415 volts 

(j) Turn main switch off. 
(k) Test between the disconnected bonding conductor at the 

point of attachment and earth to prove bonding conductor is 
not energised (where applicable). 

(I) On completing test in 2(k) prove that test equipment used is 
operating correctly. 

(m) Reconnect main earth and main neutral link. (Bonding 
conductor where applicable). 

4. PHASE SEQUENCE 

Ensure correct phase sequence of all switchboards for all 
incoming supplies. 

CHECKED 
(TICK, 
( 4-1 

(4 

( 

( 

( 

( 

( /) 

CHECKED BY: '41.1 
SIGNATURE: DATE: 6-3 -cise, 

ELECTRICAL LICENCE NO: yit,so 
APPROVED BY: 
SIGNATURE: DATE: 
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 and has been connected to the source of supply. 
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QUALITY PLAN: WT400002 
TEST REPORT NO: QA3TR - 075 
ISSUE NO: 3 PAGE 1 OF 2 

"FINAL" 240/415 VOLT SUPPLY 
TEST REPORT (Final Sub-Circuits) 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06107 

PLANT: 
SWITCHBOARD: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 

2 

3 

4 

1.0 PRIOR TO ENERGISING 

1. Ensure "In Process" testing completed as per test report 
QA3TR - 025. 

2. Ensure "Final" mains and sub-mains testing complete as per 
test report QA3TR - 026. 

3. Ensure "In Process" testing completed as per test report 
QA3TR - 026. 

4. Ensure all cables including earth cables are reconnected. 

2.0 EARTH CONTINUITY TEST (MAXIMUM RESISTANCE 2 OHMS) 
As per listed circuits. 

3.0 POLARITY TEST 
1. Energise and test only one circuit at a time testing each 

outlet individually. 

Note: Test to be carried out in accordance with Queensland Electricity 
Commission testing procedures for consumers installation. 

CHECKED 
(TICK) 

(-4 
( 

( ,-) 

( 

( ) 

(/) 

CHECKED BY: % 
APPROVED BY: 

SIGNATURE: DATE: 6-3 --cS6 SIGNATURE: DATE: 
ELECTRICAL LICENCE NO: 1R8s0 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 and has been connected to the source of supply. 
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SJ`.-lectric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 1: 

Pump Station SP175 
Brisbane Water 
WT400002 
SP175 Switchboard 
Incomer 
486/5/7-0018-001 

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 

9fi d 
08" iajoi 

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. 

j ____9// 

67-P-9- 
I 40-1 

3. Check Manual Transfer Switch is functioning by confirming power to the line and then 
load sides of the switches when energized and de-energized. 

Drawing 486/5/7-0018-001 & 005 C/ 
' 

I 9 101 

4. Check operation of Energex Power On phase failure relay PFRE and correct signal is 
being received by RTU 

Drawing 486/5/7-0018-001 
Remove one phase from relay 
sensing circuit to simulate loss of 
power. 1),0.1 

5. Check operation of Station Power On phase failure relay PFRS and correct signal is 
being received by RTU 

Drawing 486/5/7-0018-001 
Remove one phase from relay 
sensing circuit to simulate loss of 
power. 

,Wil 
- 

11101 

FACTORY ACCEPTANCE TEST SHEET 1 SPS 175 IC - .doc 1 of 2 
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SJ'Ialectric (ad) Pty. Ltd. 

Tests Completed By Witnessed i-1-4,-1 letk_c-TOM4,4,q- Accepted By 

444-..- ilarkLa..." 
(13.4_1 

Date lg /07 Date IA I o -1 Date 
Comments: 

Instruments Used: pne,4AA-12_, K Li 02 rrs.i szpi tctScl 0 , 

61 01--T t METER- I< L1( 2 ris,1 0 00..c.,,,z. cez 

FACTORY ACCEPTANCE TEST SHEET 1 SPS 175 IC - .doc 2 of 2 
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SJ Electric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 2: 

Pump Station SP175 
Brisbane Water 
WT400002 
SP175 Switchboard 
DB 
486/5/7-0018-001 

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 

. 47- 1 / 
, 

i a/o/ 

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 
olAIT la lerl 

3. Check voltage is available on line side of circuit breaker Q9 
Drawing 486/5/7-0018-001 
415 vac ph to ph. 
240 vac ph to n 

240 vac ph to eth 

c rl/i 
11A-T de 1161 

4. Ensure all distribution circuit breakers are "OFF" and operate circuit breaker Q9 
and confirm voltage is available to distribution chassis. 

Drawing 486/5/7-0018-001 
415 vac ph to ph. 
240 vac ph to n 

240 vac ph to eth 

9"/4( 
Ogve4 f 9.--01 

5. Ensure Station Mains Power Failure Relay Circuit Breaker Q10 is "OFF" and 
close circuit breaker for PFRS Relay supply. 

Drawing 486/5/7-0018-001 9"1( 
Z 

6. Confirm voltage is available to line side of Station Mains Power Failure Relay 
Circuit Breaker. Close circuit breaker and confirm voltage is available to Line side 
of PFRS Relay. 

Drawing 486/5/7-0018-001 
415 vac ph to ph. 
240 vac ph to n 

240 vac ph to eth 

c'`/ 
1 2- 

01 

FACTORY ACCEPTANCE TEST SHEET 2 SPS 175 DB - .doc 1 of 2 
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SJ Electric (Qid) Pty. Ltd. 

7. Repeat Step 6 above for circuit breaker Q11, Q12, Q13, Q14, Q16, Q17, Q18, 
Q19, Q20, Q21 and Q23. 

Drawing 486/5/7-0018-001 
415 vac ph to ph (Where applicable). 
240 vac ph to n 240 vac ph to eth 

a, 
(12 bel 

8. Check operation of the following RCD's and note tripping times: 

Q11 
Q12 
Q13 
019 

Drawing 486/5/7-0018-001 
Tripping Time: c/1 

kAi< 

Tests Completed By Witnessed By (4.4 114c-The,Csorivr Accepted By 
Aro-, /L/ Ifs toi ...... 

Date ,1 /07 Date QA0-1 Date 
Comments: 

Instruments Used: fV\ G..1-1.ctA4-- *---"KA Olt t7`-.1 on 6c7k Scto 
v...L.: L.....-c- vi-vver-nwit._ V, Li 0 ft ( ;SU -cc) coo 2 c2.6(,,,,, 

FACTORY ACCEPTANCE TEST SHEET 2 SPS 175 DB - .doc 2 of 2 
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SJ Electric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 3: 

Pump Station SP175 
Brisbane Water 
WT400002 
SP175 Switchboard 
RTU Connection 
486/5/7-0018-001 & 006 

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 

( 1 _ 67 

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. 

W_ 

OD4 A- t 9-1 61 

3. Ensure Laptop GPO, circuit breaker Q13 is "OFF" and operate RTU circuit 
breaker Q30 on DB Chassis and ensure: 
RTU Power Supplies are operating correctly. 

Drawing 486/5/7-0018-001 
240 vac ph to n on power supply input. 
24 vdc on power supply output 

' 'V 
391,4i- 

1 a /0-7 

4. Close Laptop GPO Circuit Breaker and: 
Check GPO polarity. 
Check GPO switch is functioning. 
Check operation of RCD device. 

Drawing 486/5/7-0018-001 
a9Ail 

os.. 940'7 

7. Confirm operation of door switches. Drawing 486/5/7-0018-001 & 006 
0.1t13/ 

0.- --7 

FACTORY ACCEPTANCE TEST SHEET 3 SPS 175 RTU - .doc 1 of 2 
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SJ L.ectric (Qld) Pty. Ltd. 

Tests Completed By Witnessed By 14"i VW-Tacte14-61- Accepted By 
A2117e1 Xmr,141AA 

Date /2/07 Date 1.2, \erl Date 
Comments: 

Instruments Used: WI -CCActA-A- - le( Lio et I TS-I 0 -7 (Pi 3c3i () 
n....,..) t.....-T t frtw--r-b-A- tA. %./ 0 A_ erSQ cr.)o 1 o 0, C=. 

FACTORY ACCEPTANCE TEST SHEET 3 SPS 175 RTU - .doc 2 of 2 
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SJ Electric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 4: 

Pump Station SP175 
Brisbane Water 
WT400002 
SP175 Switchboard 
Pump 1 

486/5/7-0018-002 

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. 

..0" 

10ter //CI 

3. Check voltage is available on line side of motor circuit breaker Q4. 
Drawing 486/5/7-0018-002 
415 vac ph to ph 9/i/ 

6111t-ur (3-1,31 

4. Ensure control circuit breaker Q4-1 is "OFF" and emergency stop is operated, 
close circuit breaker Q4 and confirm voltage is available on line side of circuit 
breaker Q4. 

Drawing 486/5/7-0018-002 
415 vac ph to ph gAil 

A 
W(-)-7 

5. Check voltage is available on line side of control circuit breaker Q4-1, close 
circuit breaker and ensure: 

1K2 Control Supply Relay is operating correctly. 

Drawing 486/5/7-0018-002 
240 vac ph to n 

_....,,g// 

l'IA7 0-- 01 

6. Release emergency stop, close pump lockout selector switch and confirm 
operation of isolating contactor 1K1 and confirm voltage is available to VSD. 

Drawing 486/5/7-0018-002 
415 vac ph to ph 

n .....4°X1/ 

VeA VD..Crl 

FACTORY ACCEPTANCE TEST SHEET 4 SPS 175 P1 - .doc 1 of 2 
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SJ Electric (Qid) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 5: 

Pump Station SP175 
Brisbane Water 
WT400002 
SP175 Switchboard 
Pump 2 
486/5/7-0018-003 

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 

cji 
1201 

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. 

f 1, (el 

3. Check voltage is available on line side of motor circuit breaker Q5. 
Drawing 486/5/7-0018-003 
415 vac ph to ph A f-if 

V2j(31 

4. Ensure control circuit breaker Q5-1 is "OFF" and emergency stop is operated, 
close circuit breaker Q5 and confirm voltage is available on line side of circuit 
breaker Q5. 

Drawing 486/5/7-0018-003 
415 vac ph to ph gfr/ 4 'D-( Cfl 

5. Check voltage is available on line side of control circuit breaker Q5-1, close 
circuit breaker and ensure: 

2K2 Control Supply Relay is operating correctly. 

Drawing 486/5/7-0018-003 
240 vac ph to n 

dV..y 

(;/A471- 

11 \ 01 

6. Release emergency stop, close pump lockout selector switch and confirm 
operation of isolating contactor 2K1 and confirm voltage is available to VSD. 

Drawing 486/5/7-0018-003 
415 vac ph to ph 

C,.4fr/ 
103, 

\ 1101 
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SJ Electric (Qld) Pty. Ltd. 

7. Confirm operation of PumplDigital Inputs. Drawing 486/5/7-0018-003 
36Q-151// 1/2_101 

8. Confirm Operation of PumplDigital Outputs Drawing 486/5/7-0018-003 
(2101 

9. Confirm Operation of PumplAnalog I/O Drawing 486/5/7-0018-003 ,if 
(2 -1d1 

10. Confirm Operation of cubicle fan by manually operating the thermostat 2FC Drawing 486/5/7-0018-003 
t a 101 

Tests Completed By Witnessed By IAA W--1-14,Cifor-t Accepted By 
Atop-, .4.4.1'44,..-. 

Date ale 7 Date \)--0**1 Date 
Comments: 

Instruments Used: IA.A..ccictr)c-a- Y....Li c, re_ITSL) 0-7 Cc-) 3 9 0 
N--) k-- TA n.n.---"1--1- N...e, 1/4.-/ 0 rt-1/4 TS,-% CI, CD<.'34:f)C) g.... 
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SJ Electric Pty Ltd 

CLIENT: 

PROJECT: 

SWITCHBOARD AND CONTROL PANEL 
FUNCTIONAL TEST 

beiEV 

5,c Mc G:rei 

JOB No: (11 4'f 

Ref: SJQF 560 
Date: 3 August 2007 

SWITCHBOARD 
DESCRIPTION: 5f / -25 
DRG NO: 

TEST EQUIPMENT: ',11 Lk:, I /Aili- .-tekl- 
TYPE: 11-r,r 

EQUIPMENT: 
s . 

. 

SERIAL NO: coo "woo- 
CALIBRATION DUE DATE: / 1 /6-. 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

1 Prior to Supply Connection 
the schematic OK Do a point to point test on all cables as per 

drawings to ensure correct circuit connection. 

2 Visual Inspection 

connected to the 
rated 

...., OK 

Check no crossed voltages i.e.24/240. 

Check correct voltage rated equipment is 
correct voltage i.e. 240V connected to 240V 
equipment. 

3 Check all trip units on circuit breakers are set to the rating 
shown on the drawings. 

%../ 

4 Check analog inputs/outputs have shielded cable. -..,'. o; 

5 Check all cables are numbered ,../- (5)4 

6 Ensure indicator lights have right colour lenses. ,...-7- oK 
7 Check all CT's are earthed and not open circuit. .../ c;, 
8 Ensure signal inputs/outputs are correct. ,..---' oiiN 

9 Connect Supply (Personal Protection Equipment must 

specific 
..../-- oV., be used) 

Test functional operation of switchboard following 
construction issue drawing. 

TESTED BY: Afrir-, -rA1-6.,--- 
SIGNATURE: DATE: i 7 Z d'7 
ELECTRICAL LICENCE NO: 

5- 3 .R 5c, 

WITNESSED BY: f git$ 
SIGNATURE: ATE:17/;z ie,7 
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SJ Electric Pty Ltd 

SWITCHBOARD AND CONTROL PANEL 
POLARITY TEST 

1) el.-. 4-, C1/4- )oci- CLIENT: 15r, 

PROJECT: 5 ))+0 c 

JOB No: oco 

Ref: SJQF 559 
Date: 3 August 2007 

SWITCHBOARD 

DESCRIPTION: 5 f 17 S 
DRG NO: 

TEST EQUIPMENT: .fi.-1,)1). Ke Jet- 

TYPE: K. - 4.- ?,, 7 1 ``'. 

SERIAL NO: 000 5006' 
CALIBRATION DUE DATE: 61210 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Results 

1 Disconnect main earth connection and remove MEN link .._,./ o ;c 

2 Voltage test - Red to White. .../ toel ..> 

3 Voltage test - Red to Blue. ------- p(-5 

4 Voltage test -White to Blue ...V P4 y5 

5 Voltage test - Red to Neutral. -...V rek5 

6 Voltage test - White to Neutral. ....--- .z.s., 

7 Voltage test - Blue to Neutral. ..v. pc(55 

8 Voltage test - Red to Earth. pa 55 

9 Voltage test -White to Earth. ,...V ps5 

10 Voltage test - Blue to Earth ,./- re, 5,5 

TESTED BY: 44r-c--% ecr)(A-. 
SIGNATURE: di DATE: ; 7/; 7/0.7 
ELECTRICALIICENCE NO 

.5-3ii34.-) 

WITNESSED BY: kato, Pay (/ 
SIGNATURE:M . 4 DATE: / 7/ ,z4..7 
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SJ Electric Pty Ltd Ref: SJQF 557 
Date: 3 August 2007 

SWITCHBOARD AND CONTROL PANEL 
INSULATION RESISTANCE TEST (1,000 volts) 

cuENT:..do.51)(1rw v-ie: er 

PROJECT- 5't- 

JOB NO- 64'7" 

SWITCHBOARD 
DESCRIPTION: 
DRG NO: 5 P i -1 5- 

TEST EQUIPMENT: c-55.% r 
TYPE: 14-yor,45 1/41 

SERIAL NO: o '76 "r 3 o 
CALIBRATION DUE DATE: 6/2 /"3 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Results 

1 Rated insulation voltage ,.., i 06.; sr 

2 Disconnect control circuits and all electronics 
0 it. 

3 Insulation test - Red to White. IV 
c)C4 

4 Insulation test - Red to Blue. 
c,,Q 

5 Insulation test - White to Blue 

6 Insulation test - Red to Earth. ../ 
tO 

7 Insulation test - Red to Neutral. 
efi 

8 Insulation test - White to Earth. ..,/- 

9 Insulation test - White to Neutral. 
ck 

10 Insulation test - Blue to Earth. -.,/ V 

11 Insulation test - Blue to Neutral. ...., 

TESTED 
SIGNATURE:gY 
ELECTRICAL 

BY: 44, 14-41,..t, 
DATE: i-7/7/0 '7 

LICENCE NO: 5 :5y 1,0 

WITNESSED BY: (lc 
SIGNATURE: i , A qt/lt/ 

dir" lq4/ (// 
/ ATE: i -7/ 2/0 .7 
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Electric Pty Ltd 

SWITCHBOARD AND CONTROL PANEL EARTH CONTINUITY TEST 

Ref: SJQF:..,..0 
Date: 3 August 2007 

CLIENT: i3ri s 1/e-.4,4 E., LA),/.1 e c--- 

PROJECT: 5 ie t.A.Iiiii-t-- P c G re_i 0 r Job No. 6T 7 000 i 

SWITCHBOARD 

DESCRIPTION: 

DRG NO 5 P i7 5 

TEST EQUIPMENT: frfejjc(r- 
TYPE: 14y,-;4 , u 

SERIAL NO: 0.76 3qc 
CALIBRATION DUE DATE: 61.:-Vo.,;- 

Item 
No. Description Checked 

(Tick) 
Result 

1 Main Earth to /700 r 5 ...," fr.) ...a 

2 Main Earth to /-?:-5c,..i-icinecrpi 5 
1./' 

C. j-Z 

3 Main Earth to 6 ia,o/ Pkt)c-5 t../ 0 -71 

4 Main Earth to 

5 Main Earth to 

6 Main Earth to 

7 Main Earth to 

8 Main Earth to 

.,/ AarAll-,..4.0.--, TESTED BY: -4rd 
-..e.. /Z9. DATE: i , Z a 7 SIGNATURE: 1,1 

ELECTRICAL LICENCE NO: 5-'s.5-`3cs 

WITNESSED BY: [I Pln," ( ( 

SIGNATURE: .. DATE: i 7//7 id --, 

Page 1 of 1 Rev: 0 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 430 of 614



is 

TEST gEFORE YOU TOrNal 

TEST SHEET 

CUSTOMER NAME: rt, tscbt 

CUSTOMERS ADDRESS: 

SWITCHBOARD ID: SS) \-1 S 

N9 07310 

DATE. ZS - - loos 

JOB No (---1N. 

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 

0-0 
VOLTS 

RCD TEST Fault loop 
Impendance 

measurement mA mS 

(-1.S..-A.,-,` htvt..1 cii..,.-..c) 
.- ,-- co,,..SL It:4S 2AS t42.1 

cx.s..- IV\ A V(S.I. L:-.),"4 % V a ..- fix; -,J1_ 1, 11 ' 1 1145 ilt. 
ci&-i- h mvs.. b;.....)\,..- - 200.,S1 2 45 2'. i 'hal 
4 \ S",ftt N \ P0143 N 7A.,.(ixto..... .. 20 wa. 

i 35SZ 

TEST EQUIPMENT: 

SERIAL NO: S02.cVsS 

k TEST DUE DATE- -7.0)09 

L. 

NAME: 14t)va.w....% 

LIC NO: 

SIGNATURE 
SJ-61 ISSUE 2 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 431 of 614



SSM089 JC 

VARIABLE SPEED SEWAGE PUMP STATION 

SWITCHBOARD CHANGEOVER 

COMMISSIONING PLAN 

Site ID and Name SP175 Sir William McGregor Drive 

Commissioning Date 23/01/2008 

In Attendance 

Name Role During Commissioning Company 

John Clayton Commissioning Engineer BW Projects 

Andrew Burnell Electrical Supervisor ' SJ Electric 

Doc Id: 006142 Active Date 2 November 2007 

Printed: 29/012008 Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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Version 1.00 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

INTRODUCTION 
This document is the standard testing procedure for a new location switchboard change over at a sewage 
pumping station. The procedure ensures that for a two pump sewage pump station, at least one pump will be 
operational at all times. The basic cutover procedure is as follows: 

1. Due to the previous preparation work the new switchboard will be in place with the new 250-amp 
supply connected and all the new control and auxiliary circuits connected. 

2. Disconnect sewage Pump #2 from existing switchboard and connect to this previously installed new 
switchboard. 

PUMP #1 IS NOW RUNNING THE STATION FROM EXISTING SWITCHBOARD 

3. Function test Pump #2 in "emergency pumping mode", (via the "Emergency Start" switch). confirm 
pump can control wet well level from the new switchboard. 

PUMP #2 IS NOW RUNNING THE STATION FROM THE NEW SWITCHBOARD 

4. Disconnect Pump #1 from the existing switchboard, 

5. Commission the wet well hydrostatic level signal into the new switchboard. 

6. Test Pump #2 can control in remote using the wet well hydrostatic level signal. 

7. Connect Pump #1 to the new switchboard and test in "emergency pumping" mode (via the 
"Emergency Start" switch). 

PUMP #2 IS STILL RUNNING THE STATION FROM THE NEW SWITCHBOARD 
"EMERGENCY PUMPING" MODE, "MANUAL" MODE and "REMOTE" MODE. 

8. Confirm correct connection of all field instrumentation. 

9. Confirm correct connection of all auxiliary equipment. 

10. Test Pump #1 and Pump #2 on the new switchboard to operate in "Local" and "Remote" modes. Full 
commissioning done separately 

PUMP #1 and PUMP #2 ARE NOW RUNNING THE STATION FROM NEW SWITCHBOARD 

11. Full commissioning done separately. 

12. Complete the Site Acceptance Test (SAT) including pumps, RTU and SCADA testing. 

NOTE: This testing procedure will only be acceptable on sites that do NOT need two pumps to run during 
the cut over procedure. 

(Confirm the current running conditions of the existing switchboard before commencing). 

For sites that require two pumps to run simultaneously under dry weather conditions during the proposed cut 
over period, a site-specific cut over procedure must be developed to incorporate adequate flow control 
measures (ie tankers or temporary pumps). 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

2 PRE - CHANGE OVER WORKS CHECKLIST 
The following checklist is to be completed and signed by the electrical contractor. 

2.1 SWITCHBOARD FACTORY ACCEPTANCE TEST 
Contractor Task Completed 
FAT has been completed as per BW FAT Document and all defects that were 
identified have been rectified. 

21/12/2007 

2.2 CONCRETE SLAB EXTENSION 
Contractor Task Result 

Confirm the concrete slab e n is complete including all necessary conduits. OK 

2.3 SUPPLY AUTHORITY 
Contractor Task Outcome 

The relevant supply authority has been organised to install the metering into the 
New Switchboard. 

If direct metering supply authority not required. NA 

Company 

Booked for 

@ 

/ / 

(time) 

Ref # 

.4 TEMPORARY GENERATOR SIZE 
Contractor Task Completed 
Note the kW of each pump. 

/ Pump #1 20 kW 

Pump #2 1) kW 

Determine the type of generator required (Contractor Specific) 
Contractor to prearrange the supply I hire of a suitable generator NA alSi 

A 

a t. ov-tr- e41--, be do 1,1, 0 il CoV1/47- P:/Pq' 04 o 
tkvyti 1 b 6 ,,i} II 

b.('..5 

Genset Size kVA 

Date Booked 

Delivery Date 

Delivery Time 

/ 

/ 

/ 

I 

Electrical Contactor's Supervisor 

Name AlOCPW" (7/Date: 23 /01/0 
Signature: pp. 
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SP, Rdiability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

2.5 INSTALL NEW SWITCHBOARD 

2.5.1 Install new switchboard 

Contractor Task Outcome 

Install and connect the new supply authority mains and earth as per 

q5 m r" 
t., 

the contract. 
Earth Cable 

Mains Cable 

New 

Existing 

Record the 3 phases mains cable insulation resistance to earth. 

7 
A 2 00 Megohm 

B R.,0 0 Megohm. 

C 2,00 Megohm 

Record earth resistance oh ohms 

Point to point phase continuity R to L1 OK i 
W to L2 

B to L3 OKISr 

N to Nuetral OK 

Turn on mains switch OK Gi/ 

Check 3 phase voltages 
AB i- 0 V 

BC 11-e0 v V 
CA li-A v 

2.6 STEP 8 - INSTALLATION / COMMISSIONING OF THE NEW 
SWITCHBOARD COMMUNICATIONS 

2.6.1 Radio Antenna Installation 

BW Programmer Task Outcome 

Install new mast with Antenna, orientate antenna to the position determined in 
section 3.1.2 connect coaxial cable plugs. 

OK 4;171 

2.6.2 Telemetry and SCADA Communications Checks 

BW Programmer Task . Outcome 

Brisbane Water programmer must complete the following procedures 

From the SSA/1086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section 1: Setup and Pre-Commissioning Checks 1.1 to 1.8 

OK 

Electrical Contactor's Supervisor 

Natne:A6101C66/ a eA161 Date: e3/0/0 

Signature: 

BW Commissioning Manager 

Name1;11'` C I(T*1 Date: az/01/./ 

Signature: 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

2.7 PUMP STATION PRELIMINARY OPERATIONAL CHECKS 
BW Task Result 

to request networks maintenance to inspect and rectify if necessary 

1/ the reflux valves and associated limit switches are working correctly. Checked OK Ei!, 
2J the discharge pressure connection point is available and that the isolation valve 
is functioning correctly. 

Checked OK Ql/ 
3/ the dry well exhaust fan is working correctly and quietly. 

Checked OK N7 

4/ the wet well does not need pumping out. 
Checked OK V 

5/ the flow meter is functioning correctly. 015 CO^ n Q Jell Checked OK 

6/ the stand bye generator can start and has sufficient fuel. hi 4 Checked OK 

These are checks are helpful to ensure the pump station is fully operational and 
that no delay will be incured due to any pump station proplem out side of the 
contract. These task are desirable to have completed before the SAT but are not 
essential. The job can procede if they are not done. 

3 CHANGE OVER WORKS 
The following sequence of change over works is the order in which they must be followed. One pump must 
be operational at all times. After each phase has been completed, the commissioning manager will record 
the results and instruct the commissioning team to commence work on the next phase. 

3.1 STEP 1 - CHANGE OVER TO THE NEW SWITCHBOARD 

3.1.1 Register with Control Room 

Contractor Task Outcome 

Call the Brisbane Water Control Room Operator (CRO) and inform him that you are 
on site. Record the CRO's Name and Officer Code and record the time of the call. 

Advise CRO that you are performing a switchboard changeover and that you will 
initially be taking one pump off line. Give the operator your contact name and 
number and advise the operator that communications will be lost to the pump 
station until the job is finished. 

Name: 

CRO: 04 
Time: CLUZIAN 

3.1.2 Existing Switchboard Parameters 

Contractor Task Outcome 

Ensure that the station is fully functional (pumps can run) OK 

Record the kWhr meter serial numbers. # 

Record 3 hase motor currents /V0 C Ac.c,vieterit- V FO Pum #1 U. I V. 1 W. / 0 
Electrical Contactor's Supervisor 

Name: kine-A. 

Signature: r/.. 

BW Commissioning Manager 

2-..q1 /0.6 Name. Date: 

Signature: 
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SP, Reliability, Improvement, Project, SSMOS9-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

fioi Accvea9i-6- Vff Pump #2 UP V. / 0 W. / V 
Record pump rotation from the Mains Supply 

Pump #1 

Pump #2 

C'wise RWB) Anti C'wise 

3.2 STEP 2 - CONNECT PUMP #2 TO THE NEW SWITCHBOARD 
Task Outcome 

On the existing switchboard, Isolate sewage pump (Pump #2) as per BW Isolation 
Tag and Lock Out procedure. (Unplug from Decontactor). 

ti(Contractor 

OK 

Connect Pump #2 power cables to the previously installed dry well connection J-box. OK 

Manual Test of new switchboard: (Confirm Pump Direction) 
Manually start the submersible pump and closely monitor wet well level to confirm 
that the level is dropping. When confirmed, stop pump. 

Start Pump # 2 again and Check the 3 phase motor current and compare with 
original readings. V f 0 

PUMP #2 Can now be run in "emergency" mode under the control of the new 
switchboard. 

A / ° Amps 

B _a__ Amps 

C / 0 Arps 

Connect the new wet well hydrostatic level transmitter to the new switchboard OK 4 
Confirm that level is indicating on the display meter. OK 

Range 0 to6 Mtrs 

Test pump #2 in remote and confirm one complete control cycle start at duty one 
start level and stop. at duty one stop level. The pump can now also control in remote. 

OK4 
Switch the existing switchboard to "Local" and confirm Pump #1 is stopped. OK W 
This is a HOLD point. Do not proceed until the new switch board is controlling 
pump No.2 in remote. 

OK D 

TIME:1?00 li rl 
3.3 STEP 3 - DISCONNECT PUMP NO. 1 

3.3.1 Disconnect Pump #1 and Reconnect to new switchboard / Location 

Contractor Task Outcome 

On the existing switchboard, Isolate sewage pump (Pump #1) as per BW Isolation 
Tag and Lock Out procedure. (Unplug from Decontactor). 

OKI/ 
3.4 STEP 5 - CONNECT PUMP #1 TO THE NEW SWITCHBOARD 
Contractor Task Outcome 

Electrical Contactor's Supervisor 

/NameAN 06 V tevdtpate: ?. 3) en 0 7 

Signature: pp.. 

BW Commissioning Manager 
Al 

Name) bk c lad 14ri Date: (n/ / 01 

Signature- 
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SP, Reliability, Improvement, Project, SSMO89- Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

At the beginning of this procedure, Pump #2 is now operating under the 
control of the new switchboard. 

OK7 
Isolate submersible Pump #1 at the existing switchboard, as per BW Isolation and 
Lock Out procedure. (Decontactors) 

°KV/ 
Via the dry well mounted disconnect J-box reconnect the power and control cables 
for Pump #1 

OK X1/1 

Before beginning the next step ensure that the well level is between 'Start' and 
'Stop' level and Pump #2 is not running. 
Isolate Pump #2 to prevent it from running during the next test 

OK fi 
De-isolate this now connected Pump #1. Check the rotation by starting the pump via 
the local "Emergency Start" switch and confirming the wet well level drops OK ISI/ 

Start Pump # 1 again and Check the 3 phase motor current and compare with 
original readings. 
PUMP #1 Can now be run in emergency and local, under the control of the new 
switchboard. 

N/r/.8 -------,' 

A i 0 Amps 

B tO Amps 

C /6 Amps 

3.5 STEP 6 - CONNECT FIELD INSTRUMENTATION TO THE NEW 
SWITCHBOARD 

3.5.1 Field Devices 

Contractor Task Outc e 

Connect the delivery pressure probe to the transmitter OK 0 to 1UOMtrs 

Install and connect the Multitrode LR3 wet well high level relay Probe OK at Mtrs 

Install and connect the Multitrode SIR surcharge imminent level relay Probe OK /'at Mtrs 

Connect the thermistors for each pump (sites with option I only) OK :KJ N/A Cl 

Connect the moisture in oil sensor for each pump (sites with option A only) OK N/A Eli 
Connect the moisture in stator for each pump (sites with option B1 only) OK N/A Pf; 

Connect the motor bearing temperature for each pump (sites with option B2 only) OK 1:iy N/A 111 

Connect the reflux valve micro switch for each pump (sites with option C only) OK N/A Cci 
Connect the upstream manhole surcharge imminent probe (sites with option D only) OK N/A 

Connect the Multitrode LR2 sump pump start/ stop probes (sites with option E only) OK IAA 

Connect the Multitrode LR4 sump pump high/trip probes (sites with option E only) OK ' /4/A 

Connect the sump pump (sites with option E only) OK N/A 

Brisbane Water programmer must complete the following procedures 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section 1: Setup and Pre-Commissioning Checks 1.1 to 1.8 

OK44 

Electrical Contactor's Supervisor BW Commissioning Manager 

NameitiVORet 64416/(Date:e3/°//61? Naine<i,,,. Gig rd..: 23/0i/or 
Signature: Signature: 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.6 STEP 9 - COMMISSIONING OF THE PUMP STATION PUMPING 
SYSTEM 

3.6.1 Commissioning of Pump #1 and Pump#2 

BW Programmer & Contractor Task Outcome 

Before beginning the next step ensure that the well level is between "Start and 
Stop" level (Station under the control of the new board) OK 

Brisbane Water Programmer must complete the following procedures 
From the SSM0136 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section2: On Site Commissioning Procedure 2.1 to 2.9 

OK/ 

3.6.2 Commissioning of the SCADA Monitor and Control System 

BW Programmer & Contractor Task Outcome 

Brisbane Water Programmer must complete the following procedures 
From the SSIVI086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section3: On Site Commissioning Procedure 

OK 

3.6.3 Install Generator Mains (For Sites with Permanent Generators) 

Contractor Task Outcome 

Record insulation resistance of the 3-phases 

Zr- 
A Megohm 

B Megohm. 

Megohm C 

Record earth resistance 7. ohms 

Connect the generator 10 cables (sites with option F only) OK 0 
Point to point phase continuity / R to LI 

W to L2 
B to L3 

OKD 
OKD 
OKO 

3.7 SUGGESTIONS FOR IMPROVEMENT 
Suggestion Recommended By 

Electri at Contactor's Supervisor 

AlOtevi eV Weilate: E 3 .. b/AP 
...... 

Nam 

Signature: pra . 

BW Commissioning Manager 

Nam G! Date:3/ 

Signature: 

Doc Id: 006142 

Printed: 29/01/2008 

Active Date: 2 November 2007 

Owner: Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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SP, Reliability, Improvement, Project, SSM089-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

3.8 STEP 9 - COMPLETE TESTING 
3.8.1 Site Acceptance Testing (S.A.T) - Remaining Tests 

BW Programmer & Contractor Task Outcome 
Once pump 2 has been commissioned 
Complete any remaining procedures in Section 2 OK 
from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 

Check operation of SIR for 20 sec. with probe to prove probe operation and 
operation of 2 pumps 

OK !!( 

Check operation LR3 with probe to prove RTU and probe OK Iip 
Seal conduits with denso and grout under switchboard. OK 

Check Energex Phase Fail Input. OKg/ 
Confirm automatic control of pumps. 

1-i- 

OK SW 

Check Parameter 203 of Soft Starter is a positive value IV OK IV 
Confirm correct operation of all door locks OK 

Confirm Operation & Maintenance Manual left on site. OK 

Es/ 

3.8.2 SCADA Testing 

BW Programmer & Contractor Task Outcome 
The Brisbane Water Programmer must complete the following procedures with the 
assistance from the Commissioning Engineer and SCADA Commissioning Engineer 
in the Control Room. 
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
Section3 : SCADA Commissioning Procedure 

OK N7 

3.8.3 Preliminary Work Completion by Electrical Contractors 

Contractor Task Outcome 

Leave the site clean and tidy and hazard free. OK 

Confirm with BW that the job is complete and their staff can leave. OK IS/ 

will lock up the site on completion Confirm with BW that BW staff tion of the switchboard 
change over work. 

OK 

Note: If there is a problem with finishing the work due to unforeseen circumstance 
refer to the Risk Analysis attached. OK 

3.8.4 Register Control Room 

BW Programmer & Contractor Task Outcome 

Commissioning Engineer to call the Control Room Operator (CRO) and inform him 
that the site works is complete and that the site is now fully in °Remote" control and 
that all alarms are to be acted on as per the alarm instructions. 
C.R.O. to confirm that the site is healthy and that there are no alarms active. 

Record the -C.R.O.'s name and Officer Code and record the time of the call. 

Name. 

CRO 0 I 

TIME: OS-. 0 ON 

BW Commissioning Manager 

Name Q4 t^ C /a 71/Date'a)(7/r)i 
Signature: 

Doc Id: 006142 Active Date: 09/Au8/2007 

Printed: 29/01/2008 Owner. Alex Witthoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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SP, Rcliability, Improvement, Project, SSM0139-Standard Fixed Speed Sewage Pumping Station Commissioning Plan Commissioning Plan 

4 POST CHANGE OVER CHECKLIST 

4.1 DELIVERABLES FROM RTU PROGRAMMER 
BW Programmer Date Completed 

Within 7 days of the change over the following must be completed and signed off by 
the BW Programmer0 
Complete Section 4: Post Commissioning / 

from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) 
The BW Programmer will ensure that the Control Room Acceptance (CRA) form is 
signed by the Manager of the Control Room Officers. The form is to be handed to 
the Contracts Manager (CM). 

/ / 

4.2 DELIVERABLES FROM ELECTRICAL CONTRACTOR 
Contractor Task Date Completed 

All documentation required under the contract is to be provided with the time 
specified (AS BUILT's, Electrical Certificates etc). 

/ / 

4.3 DELIVERABLES FROM COMMISSIONING MANAGER 
Commissioning Manager Date Completed 

All documentation is handed to the Project Manager to that the new switchboard 
asset can be capitalised and handed over to the customer. 
Factory Acceptance Test Sheet - Completed & signed off. OK 0 
Electrical Inspection Sheet - Completed & signed off. OK 

Site Acceptance Test Sheet - Completed & signed off. OK 

Commissioning Plan - Completed & signed off. OK 

Control Room Acceptance Form - Completed & signed off OK 0 
As built Drawings have been updated, drafted and taken to site along with the Site 
Specific Functional Specification, / / 

BW Commissioning Manager 

Name. Date: 

Signature: 

Doc Id: 006142 Active Date: 09/Aug/2007 Brisbane Water Confidential 

Printed: 29/01/2008 Owner: Alex Witihoft 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH-005 
ISSUE NO: 3 PAGE 1 OF 2 

SWITCHBOARD AND CONTROL PANEL 
SWITCHGEAR ASSEMBLY 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 6P 1-1 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: -- ViSUA t- 
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 

(./) 
( V) 
( v) 
(44 

( V) 
( V) 

( v/) 
( V) 
( 1/, ) 

( si 
( l'") 
( t/f 

( 17) 0 
( 

( 

OK 
OK 
01G. 

Q.K_.. 

OY, 
0;X- 

M 
CAC 
OK. 
Ot 
OV- 
OX. 

OK 
OK 
OK 

_IX 

CHECKED BY: Az2 ilar14,- 
SIGNATURE: el. DATE: 
ELECTRICAL LICENCE NO: 5-1g 30 il 

APPROV I BY: 1 A-.4 pnc-TAric.xa-t- 
SIGNAT AE: I DATE: a /0-1 

vonhaiwitzx 

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: WT400002 
CHECK LIST NO: QA3CH - 005 
ISSUE NO: 3 PAGE 2 OF 2 

SWITCHBOARD AND CONTROL PANEL 
SWITCHGEAR ASSEMBLY 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: S P ri 5 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: - V t5.,..1 a c- 
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 

( vf 
(rte 
( v) 
( V) 
( IA 
( A 
( 0 
( 0 
( ) 

(V) 
( V) 
( 0 
(,A 
( 1.4 

CX 
01( 
aK.... 
OK_ 
OK 

OK 

OK 
C%- 
(X... 0... 

CHECKED BY: i et 2:14 4 C ) .. I , ..... .... . 
SIGNATURE: W' DATE: 12-cr7 
ELECTRICAL CICENCE NO: 5-5g i$0 

APPROVED& BY:\ lac4 
SIGNATU - 

1Y\C-T-Psc-A 
DATE: 

Pri -A-- 

0-1 0,1.. 2 
it Iii,g, 

kt 

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: WT400002 
CHECK LIST NO: QA3CH - 010 
ISSUE NO: 3 PAGE 1 OF 2 

SWITCHBOARD METAL 
AND PAINT INSPECTION 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 5 P ri 5 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: -V I SU rA L. 
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 

Check materials (eg. type and thickness) 

Check IP rating 

Check folds/ensure no dents 

No gaps in join 

Flush welds 

No spot welds 

Partitions in right location as per drawings 

Position 

Cable cut outs 

Plynth size 

Eye bolts 

Hardware 

Gland plates 

Gland plates position 

Doors 

Ready to paint 

(/) 
( ./) 

() 
( t/) 

( i/) 

( I 
( %4 

( Vi 

( 4 
( t4 

( Vc 

( vf 
( vf 

( %/) 

( 4 
( 

906s 

eAss 

Pass 
PAS. 

..PA% 

PASS 

PASS 

OM 
Pc it 
Pats 

Pxs 
Ongs 

Oa 
PAZ 

PAS C 

PASS 

CHECKED 
SIGNATURE: 
ELECTRICAL 

BY: Aar, io -, frivALt 
,4, ./././A....- DATE:rzio 
CICENCE NO: Mu) 

APPROVED 
SIGNAT 

BY: i A" 
siE: 
11. ar.a..'' 

V\V-T ACICaic1/44LC 

DATE: alai 
All the above signatories certify that the Electrical switchboard work liste 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: WT400002 
CHECK LIST NO: QA3CH - 010 
ISSUE NO: 3 PAGE 2 OF 2 

SWITCHBOARD METAL 
AND PAINT INSPECTION 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06107 

PLANT: 3p115 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: VSuAL- 
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 

(V1 

(C 
( X 
( ti( 
( I 
( a 

01. 
OK 
0 
0 t.. 
0 K_ 

CD K... 

CHECKED 
SIGNATURE: 
ELECTRICAL 

BY: Aare-. 4444i-.-- 
DATE: / z/G-7 

LICENCE NO: sss la 

APPROVED BY: It 
SIGNATUREC 

Plr\c-TiNqC1A 0-'7 
DATE: , r. W C71 

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. 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 447 of 614



QUALITY PLAN: WT400002 
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: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: SP i -Is 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: - YY16-4c:A-a.. 
TYPE: - Kt-A 0 rttrsu 
SERIAL NO: 01 Coq 39 0 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

Note: 1. 500v applied prior to 2.5kv 
2. Ensure all electronics are 

to testing Rated insulation 
disconnected prior 
voltage 

1 04 
Disconnect control circuits and all electronics Pms 2 ( %4 
Insulation test - volts 

3 ( 14 1000V 
Insulation test - Red to White. 

CC 
4 (I) 

Insulation test - Red to Blue. 
5 ( V) ce 

Insulation test - Blue to White 
6 ( j) OC 

Insulation test - Red to Earth. 
7 (V) oe 

Insulation test - Red to Neutral. 
8 ( I) CC 

Insulation test - White to Earth. OC 
9 ( I) 

Insulation test - White to Neutral. 
10 (.4 OC 

Insulation test - Blue to Earth. OC 
11 ( 4 

Insulation test - Blue to Neutral. 
12 ( I) C). 

2.5 KV 

Insulation test - Earth to Neutral with MEN disconnected. 
13 ( I) 

CHECKED BY: 44r0 1/14.14tL. APPROV D BY \ arA v\c--N-AcicA-A-st" 
SIGNATURE:goy: DATE: i z.. k7 
ELECTRICAL LICENCE NO: 6-,5,56g 

SIGNAT E .,..) DATE: \ d 01 
S..14...: 

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: WT400002 
CHECK LIST NO: QA3CH - 020 
ISSUE NO: 3 PAGE 1 OF 1 

SWITCHBOARD AND CONTROL PANEL 
FUNCTIONAL TEST 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: S p ils 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: net ULT1 
TYPE: (Li 0 a. 
SERIAL NO: 0 0030 

AlG i .irz. 

rm.) 
0 (,) 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Prior to Supply Connection 
per the schematic 

cable. 

lenses. 

specified 

( 4 
( I) 
( 

( Vi 
( VI 

( 1/) 

(J 
(J) 

(0 
(V) 

() 
(J) 

POts5 

PAs5 

eiSS 

.P.13. . 

f.i.)5... 

Ps 
ertS 

ep,s5 

&CS 

AV 

eiNSS 

Do a point to point test on all cables as 
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 
SIGNATURE: 
ELECTRICAL 

BY: 450,1 /44r1I'L"'" 
DATE: /2167 

LICENCE NO: 5-,g1,0 

APPROVED Y: i V\ACTACICIA41A- 
SIGNATU DATE: 1 a oi 

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. 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 449 of 614



QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 110 
ISSUE NO: 3 PAGE 1 OF 1 

JOB MEASUREMENT & CONTROL SHEET 
Programmable Logic Controller 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: S p I1 5 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: ill OL-T t rri e-rt10- 
TYPE: 14...k.4 0 a_crsu 
SERIAL NO: 00o-o0(., 

ITEM 
No. 

ACTIVITY DESCRIPTION CHECKED 
(Tick) 

TEST 
RESULTS 

Prior to Supply Connection 
1 Do a point to point check on inputs & outputs 

correctly terminated. 
to ensure they are ( I) 

2 Check power supply is connected correctly. ( f) 
3 Check all I/O cards are correctly inserted. ( V) 

Operation of PLC 
1 Check that the PLC has power to it. ( ../) 

2 Check all LED's operate. ( V) 

3 Check program is installed correctly. (-) (1) 

4 Ensure program operates as per design specification. ( -) 
5 Ensure program operates correctly after a specified 

Communications Capabilities 

run time. (-- ) , 

1 Check all communications cards are inserted correctly. ( I) 
2 Check comm's cabling to and from the PLC. ( V) 

3 Establish communication to a remote device. (ie. send data to (..-) 0 
SCADA computer) 

4 Ensure data can be received at PLC from SCADA. (-) 0 

CHECKED BY: Ai rd" ArAZA ''''' APPROVE BY: 1areN1 Mcl-Pte-S.A-A-T 
SIGNATURE: _,,,_i DATE: aio -7 SIGNATU E DATE: 

`7.7. 
\9\Atsi 

All applicable items have been checked - YES/NO 

61 cc_tet.i-T*3 
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QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 120 
ISSUE NO: 3 PAGE 1 OF 1 

SCADA SOFTWARE 
CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE. 
SERIAL NO: 

ITEM 
No. 

ACTIVITY DESCRIPTION CHECKED 
(Tick) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Check that SCADA software is correctly installed. 

Check cabling to all peripheral devices. 

Check all graphics screens meet the clients requirements. 

Check screen animation points function correctly. 

Establish communications with a remote device. 

Check functionality of alarm page. 

Check functionality of trending page. 

Check functionality of report writing facilities. 

Check functionality of downloading facilities. 

Check functionality of printing facilities. 

Check functionality of autodialling facilities. 

( ) 

( I) 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

A k 

0 c. 
t-40i, 

...illt 
tik f'.. 

14\1\ 

Ak 
....1P 1k 

Et kt. 

tl\O' 

ti 0, 

CHECKED BY: 44,-... 
SIGNATURE:, DATE: /Z /d 7 APPROVED BY: 

SIGNATU 
...-, 

IAQ--T(\ riq A it'T 
DATE: 

IoN 
1 n 

(5 
) 

All applicable items have been checked - YES/NO 

SP119 Macquarie Street St Lucia SPS Sir William MacGregor Drive SP175 SPS Switchboards Electrical Installation OM Manual

Q-Pulse Id TMS850 Active 10/12/2014 Page 451 of 614



QUALITY PLAN: WT400002 
CHECK LIST NO: QA3CH - 130 
ISSUE NO: 3 PAGE 1 OF 1 

SCADA HARDWARE 

CUSTOMER: BRISBANE WATER 
PROJECT: SP119 & SP175 
CONTRACT NO: BW.70119-06/07 

PLANT: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM ACTIVITY DESCRIPTION CHECKED TEST 
No. (Tick) RESULTS 

Equipment / 
1 Check all equipment is supplied as per the specification. ( ) 

2 Check cabling to peripheral devices. (I) 
Network (1/ Ensure network cards are installed in PC's/workstations. 1 ( ) 

2 Ensure cables are correctly terminated. V ) 634 I c c ,1) 0 

Operation .t.ki .... .. 
Check operation of PC(s)/Workstation(s). 1 ( ) 

IAA 
2 Check operation of floppy disk drives. ( ) 

11/N 

3 Check operation of keyboards. ( ) Vqk 
4 Check operation of monitors. ( ) 

.... !1. ..... 
5 Check operation of mouse. ( ) 

....AIA 
6 Check operation of printers. ( ) 

7 Check operation of modems. ( ) 

8 Check operation of autodialler. ( ) 

CHECKED BY: Aaro-. rh44.1,- APPROVED ;Y: 1 IA-6Ni 01\.(---TeActe, A- 

SIGNATURE DATE: a A 7 SIGNATURE: 

9' DATE: SIGNATUR i 
III 1. 

All applicable items have been checked - YES/NO 
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No DATE AMENDMENT 

A 

C 

E 

1- 

H 

2 3 5 6 8 10 12 13 14 F- 16 

SP119 MACQUARIE STREET 
SEWAGE PUMPING STATION 

SITE COVER SHEET 

ELECTRICAL DRAWINGS INDEX 
. 

DWG N°. TITLE SHEET REVISIONS 

486/5/7-0038-000 SITE COVER SHEET 00 P1 0 A 

486/5/7-0038-001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 P1 0 A 

486/5/7-0038-002 PUMP 01 SCHEMATIC DIAGRAM 02 P1 0 A B 

486/5/7-0038-003 PUMP 02 SCHEMATIC DIAGRAM 03 P1 0 A B 

486/5/7-0038-004 RESERVED (SUMP PUMP/ 04 

486/5/7-0038-005 GENERATOR CONTROL SCHEMATIC DIAGRAM 05 P1 0 A 

486/5/7-0038-006 COMMON CONTROLS SCHEMATIC DIAGRAM 06 P1 0 A 

486/5/7-0038-007 COMMON RTU I/O SCHEMATIC DIAGRAM 07 P1 0 A 

486/5/7-0038-008 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 P1 0 A 

486/5/7-0038-009 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 P1 0 A B 

486/5/7-0038-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 P1 0 A B 

486/5/7-0038-011 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 P1 0 A 

486/5/7-0038-012 RTU ANALOGS 3, MISCELLANEOUS TERMINATION DIAGRAM 12 P1 0 A 

486/5/7-0038-013 COMMON CONTROLS TERMINATION DIAGRAM 13 P1 0 A 

486/5/7-0038-014 EQUIPMENT LIST 14 P1 0 A B 

486/5/7-0038-015 CABLE SCHEDULE 15 P1 0 A 

486/5/7-0038-016 SWITCHBOARD LABEL SCHEDULE 16 P1 0 A 

486/5/7-0038-017 SWITCHBOARD CONSTRUCTION DETAILS 17 P1 0 A 

486/5/7-0038-018 SWITCHBOARD CONSTRUCTION DETAILS 18 P1 0 A 

486/5/7-0038-019 RAG REDUCTION TUBE FOR THE HYDROSTATIC LEVEL PROBE 19 P1 0 A 

486/5/7-0038-020 CATHODIC PROTECTION UNIT - CONSTRUCTION AND WIRING DETAILS 20 P1 0 A 

486/5/7-0038-021 RESERVED (FIELD DISCONNECTION BOX) 21 

486/5/7-0038-022 SWITCHBOARD GENERAL ARRANGEMENT - ELEVATIONS - SINGLE SIDED 22 P1 0 A B 

486/5/7-0038-023 SWITCHBOARD GENERAL ARRANGEMENT - SECTIONS - SINGLE SIDED 23 P1 0 

486/5/7-0038-024 SLAB & CONDUIT DETAILS 24 P1 0 A 

O 08.07 ISSU Lib IlbR THrNOCrIR 

B 11.07 VSD TERMINATIONS CHANGED 

SID FORM ff-lf-1811481 %FBI 

c 
STANDARD VARIABLES 

DESCRIPTION VALUES 
CT METERING ISOLATOR 15IA SO 6. 3P 

NORMAL SUPPLY MAIN SWITCH 201A XS41115E/151 

GENERATOR SUPPLY MAIN SWITCH 261A 354115E/251 

PUMP1 CIRCUIT BREAKER 160 XH25010/160 

PUMP2 CIRCUIT BREAKER IOA XHZ5NU/100 

DRY WELL SUMP PUMP CIRCUIT BREAKER NOT APPLICABLE 

PUMP VSD SIZE FC2f2P55K 

PUMP RATING AM flA 

PUMP LINE CONTACTOR CA6-115 

SUMP PUMP RATING NOT APPLICABLE 

SUMP PUMP CONTACTOR & TOL NOT APPLICABLE 

WET WELL LEVEL TRANSMITTER FNUI-A20f1DIA3 fin 

EMERGENCY STORAGE WELL LEVEL TRANSMITTER NOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER EIR74)0(461+1A2X go 

WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE 

FLOWMETER RANGE 2111/s 

RADIO Dft9f0-96Al2-D9 

EMERGENCY PUMPING TIME TBAsec 

No of SINGLE POINT PROBES 3 

INCOMING MAINS SUPPLY CABLE 956m2 

MAIN EARTHING CABLE 25maz 

INCOMING GENERATOR SUPPLY CABLE 3500 

PUMP MOTOR SUPPLY CABLE 2-4x16nn1 

_/ 

r STANDARD DESIGN OPTIONS 
. 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE IN OIL (MI0) SENSOR AND FAULT RELAY YES 121:0 

B INDIVIDUAL PUMP MOISTURE 05E3 NO IN STATOR IMIS) SENSOR AND FAULT RELAY 

C INDIVIDUAL f UMf BEARING TEMPERATURE SENSOR AND FAULT RELAY .e:"Zg NO 

D INDIVIDUAL PUMP REFLUX VALVE MICROSWITCH YES CM 
E STATION DRY WELL SUMP of tU NO 

F STATION PERMANENT GENERATOR - ATS AND CONTROL CONNECTIONS YES CEECO 

G STATION EMERGENCY ii:s: NO STORAGE LEVEL SENSOR 

H STATION DELIVERY FLOWMETER YES DEO 

I BACKUP COMMUNICATION OPTIONS YES QM 
J PUMP CONNECTION (Via Intergrated Disconnect Cubicle) YES QM 
K CATHODIC PROTECTION YES 1:101 

L MOTOR THERMISTORS (Via Intergrated Disconnect Cubicle) YES CRO 

M ODOUR CONTROL 1!1533 NO 

N CURRENT TRANSFORMER ICT) METERING YES MO 
0 PUMPS ELECTRICAL INTERLOCK (Generator only) YES CHM 

P WET WELL WASHER YES OM 
Q VALVE PIT SUMP PUMP AND LEVEL PROBE YES DM 
R TELEMETRY RADIO YES DM 
S WET WELL ULTRASONIC LEVEL RES NO SENSOR 

T SINGLE SIDED SWITCHBOARD YES MI) 
U DELIVERY PRESSURE TRANSMITTER YES 1110 

V CHEMICAL DOSING EE3 NO 

DRAFTED P.HAGUE Y Onginal Signed by AWATTHOFT 

DESIGN R.P.E.O. No. 

5.7.07 

DATE 

Ongral Signed by F.FORNASER 

PRINCIPAL DESIGN MANAGER 

6.7.07 

DATE 
SP11 9 MACQUARIE STREET 
SEWAGE PUMP STATION 

A.W. TI DOWN OR PART 18131F0f IS MUSTER BY TIE 
LAMS Of SOBYRIOrt AMR MAY NOT OF QED IS 
Reiman ViTHOOT TIE CCPRESS FrOetSSIoR OF 

1111611411 MATER 

er 2008 

P.H. &W. DRAFTING CHECK A.wrrrtfor 
P.H. CAD FILE 57-0038set_13 Original sgned by R.JANFADA 

DESIGN CHECK 

5192 

R.P.E.O. No. 

6 7 07 

DATE 

Original Signed by P.ShERRIFF 

CLIENT DELEGATE 
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9 
z 

ENERGEX SUPPLY FROM 3 PHASE 
415VAC SUPPLY PILLAR 

95mm2 INCITE 4, SI 

N R W B 

SR1,2,3 Fl 

621 

622 

I 1 1 01 
METERING 
ISOLATOR 
250A 

SUPPLY AUTHORITY 
CT METERING 
TARIFF 22 

80kA 63A 

Cl) 

CD 

CD 

O 

MEN 
LINK 

Q2 
NORMAL SUPPLY 
MAIN SWITCH 
200A 
(NOTE 1, 2) 

ENERGEX MAINS 
POWER FAILURE RELAY 

co 
600 

GEN-EX 
607 
REF 0 S:F5 

NI 

\)CTSN 
REF 05:86 

N1 

'A' 
NORMAL 
SUPPLY 

REF 05:H9 

Al A2 

SOLENOID 

r, 0 

GENERATOR 

-T6O'rEG-ENT:cuT- 
CONNECTION SOCKET 

0.3 
GEN SUPPLY 
MAIN SWITCH 
200A 
(NOTE 1, 21 

610 Q8 

6A 

CTSG 
REF 05:B6 

R W O N E 

1 1 1 1 1 

YYYYY 

B2 B1 'B' 
GENERA TOR 
SUPPLY 

REF 0519 

J 

AUTOMATIC TRANSFER SWITCH 

_J 

E N 1.1 L2 L3 

CONT'D ON SHEET 02 

Q9 

63A 
SUB-DISTRIBUTION 

BOARD CB 

(NOTE 1, 21 

N-011 

6A 

Q11 640 

641 

64 

32A 

Q12 643 

N-012 jL o Ni 

16A 

644 
N3 

'10A 

014 
SPARE 

6A 

Q15 
SPARE 

10A 

N-013 

Q16 650 

N6 
6A 

N-010 

N-021 

Q17 

10A 

Q18 

660 

STATION MAINS 
POWER FAILURE RELAY 
REF 07:132 

3 PHASE 
32 AMP 
OUTLET 

C 15A GPO 

C RTU LAPTOP GPO 

SLCR 

REF 06:8 14 

N7 

670 
N8 

6A 

019 681 

CRITEC 
SURGE 
FILTER 

651A 

6518 

651C) 

651D 

651E 

651E 

65* 
I 

661 Q30 

N10 

10A 

020 

6A 

Q21 683 

682 
N11 

M2 

10A 

662 

4A SNI 

661 Q31 663 

4A SNI 

661 Q32 664 

4A 5N3 

661 (233 665 

4A SN4 

NOTES 
1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 

CIRCUIT BREAKERS SHALL BE LINE SIDE 

SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 

LEVEL & LOAD. ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES & CABLE CORES ARE FERRULED 

WITH GRAFOPLAST $12000 COMPATIBLE LABELLING. 

4. ADD POINT OF SUPPLY 

5. ADD ACTUAL FAULT LEVEL 

FLUORO IN RTU CUBICLE 

FLUORO IN MAIN SWITCH CUBICLE 

FLUORO IN COMMON CUBICLE 

FLUORO IN ATS CUBICLE 

FLUORO IN DISTRIBUTION CUBICLE 

FLUORO IN VSD 1 CONTROL CUBICLE 

FLUORO IN VSD 2 CONTROL CUBICLE 

RTU POWER SUPPLY REF 08:82 

SURGE DIVERTER REF 06.F11 

RELAY 

SPARE 

SPARE 

EMERGENCY PUMP CONTROL POWER SUPPLY & REF 06:84 
SURCHARGE IMMINENT RELAY REF 06:F3 

GENERATOR ANCILLARY SUPPLY 

CATHODIC PROTECTION REF 07:F10 
POWER SUPPLY 

VALVE PIT SUMP PUMP POWER 
SUPPLY 
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VSD TERMINATIONS CHANGED P.H 

2 3 4 6 7 8 9 10 11 12 13 14 15 16 

CONT'D FROM SHEET 01 

EN R W B 

04 1K1 

160A 

100 

Q 4 - 1 

6A 

1S3 
101 

SPEED ADJ. 
1kQ 1W 1Turn 

103 

cn 

R 

191 

192 

193 

'II I95IPEI 

50 

.53 

.55 

110 

6r 

no 1K9 

EMG1 

OFF ON 0I 4 0-- 
1 I 1S5 EM.START 
I 4 

1K12 

EMG1 

1K10 

0 

110 

I I 

I I 

I 

I I 

II 

121 

122 

112 

REF 06:C6 

REF 06.C6 

EARTH RAIL R--j_ 

DANFOSS 96 

FC202P55K 
97 

9814 

(PEI 99 

50 

33 

.11J-111 

A0008 

VSD 
1U1 

18 RUN 
COMMAND 

113 29 RUN 
SPEED 

MAX 

114 

1 
170 

K4 

19 FAULT RESET 

no 12 COMMON 

27 COASTING 
STOP 

115 i 
32 SETUP 2 

111 

REM LOC 
110 
S10 

103 

50 
11 

II A000 

130 

131 

[READY/ AUTO 

RUNNING 

FROM RTU 
REF 08:A13 

1 

R5485. A 

RS485- II 

Cable le L_ 

MODBUS 

INTERGRATED 
DISCONNECTION CUBICLE 

j---1 - 
I 

I I 

-1 
I I I - II 
1_1 L_ 

INOTE S 

0 I 
100 I 

1 

101 1 

1006. 

1006- 

104 

R5485A. 

RS485A- 
__I Cable 17 

1 TO VSD 2 

REF 03:E5 

103 

E/STOP 1K3 107 

1FC 

Tberpostat 35.0 

108 

101 

1K3 

1K1 

VSD SPEED COMMAND 
4-20mA 
REF 02414 

JHRM1 

1ED 

101 

100N 

TSGA 124 2K3 125 

CONT'D ON SHEET 03 

A. W. 

0 06.07 ISSU et) FrOR TEN DErFt 

11.07 

DATE 

P.N. 

AMENDMENT 

SIR ?Nun 1P-11-VgaTI Yet] 
2 

A.W. 

DRN. 

317- 

24VDC POWER SUPPLY 

REFER SHEET 08:17 
317. 

PUMP CASING 

Br 

113 

1K5 

a, 
10 

GRUNDFOS 
111 MODULE 

1K10 

Wh 

MOISTURE IN 
OIL PROBE 

HIS DON/ MOOR PART TEREOF 6 PROTECTED DT TM 
LAWS Of UMW' NW MAY MOT ME Ciff:D OR 

REPPIXIKED WHORE THE ISCPRESS REMISS= OF 

OMANI WARN 

C 2005 

Reterenix Dra "ER 

114 

140 

141 

JR1 
RESET 

DR2 

3P4 
SENSOR 

317- 

T1E 

ALARM \ 
1K5 T2 C 

]P5 - 

DRAFTED 

DRAFTING CHECK 

P.HAGUE 

awrrrlioFr 
57-00313set_B 

B.C.C. FILE No. 

VSD READY/ IN AUTO 
REF 02:02 

VSD RUNNING 
REF 02:02,0285.02N5 

PUMP E.STOP CONTACTOR 
REF 02:A3 

HOURS RUN METER 

CUBICLE FAN 

SUBMERSIBLE PUMP No1 
50kW 91AMPS 

MOTOR THERMISTORS 

CONTROL CCT 'POWER ON RELAY 
REF 02812 

PUMP INTERLOCKING RELAY 
REF 0204 

MOISTURE IN OIL 
REF 02:C12 

(Closed In normal operation' 

Original Signed by AYVTITHOFT 

DESIGN 

5.707' 

R.P.E.O. No. DATE 

Original signed by R.JANFADA 

DESIGN CHECK 

5192 6.707 

R.P.E CI. No. DATE 

RTU DIGITAL INPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

2A 
.16. 

I I J6- 

1 

0100. 

3 

O 
5 

0101. 

1K2 

O 
7 

0102. 

0103. 

11510 

9 

1S4 

1S3 

O 011-CON < 011-CON 

2 P1-19 CM 

0100- D100 <Co___LOOrii__( 0 
4 P1-01 o 

0101- 0 D101 _< D101iii_< 
6 P1-02 1 

0102- D102 _c D. 10.____14a_( 0 
8 P1-03 2 

0103- 0103 

0104- 

17 

10 P1-04 3 

(:).4. 1710< gi_< 
12 P1-05 4 

O 
0105 10.5ca__( 

14 P1-06 5 

O 
( C)106_cia__< 0106 

16 P1-07 6 

O 
070_< 0107 01 

16 P1-08 7 

01-00 

01-01 

DI-02 

01-03 

DI-04 

DI-05 

01-06 

01-07 

-0 DIU 

P170.9M-BA4 
109 0,0.9, _RE:74._FLUX 

20 

0 °I" C 
21 22 P1-10 9 

0 o Flow 
O 10 No Flow 
23 

CONT'D ON 

SHEET 07 

CM 

D01.24V 

0000 

P4-01 

0 NO 

0110 c 0 
24 P1-11 10 

01-08 

01-09 

D1-10 

RTU DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

ZA /6. I 

103 

001.24V 

D000 

P4-02 105 

0001 

P4-03 107 

0002 

0001 

CONT'D ON 

SHEET 07 

1 NO 

D002 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E/STOP PUSHBUTTON 

RESET PUSHBUTTON 

RUNNING 

STARTER HEALTHY 

MOISTURE IN OIL 

SPARE 

REFLUX MICROSWITCH 

SPARE 

CONT'D ON 

SHEET 07 

2 
RUN COMMAND 

106 REF 0284 

FAULT RESET 
108 REF 02:04 

01 
EMERGENCY MODE INTERRUPT 

110 REF 06K4 

RUN AT MAX 
112 REF 0244 

2 NO P4-04 
0003 

3 NO P4-05 

RTU ANALOG OUTPUTS 

A000. 514sA 
A000,4 A0008 

P6-01 169 

1LI 

CONT'D ON 

SHEET 07 

1-6:EC275635-i 
A000- 0 A000- .4000C 

P6-02 170 

LEGEND: 

O SWITCHBOARD CONTROL TERMINAL 

FIELD TERMINAL 

RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

O RTU MARSH. LINK TERMINAL 

on-02 ) 
00142 > 

A11-112 

A01-12 I 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

.0,1)24,21 Signed by F.FORNASIER 6.7.07 

PRINCIPAL DESIGN MANAGER DATE 

Onginal Signed by P.ShERRIFF 

CUENT DELEGATE 

6.7.07 

DATE 

SITE 

SP119 MACQUARIE STREET 
SEWAGE PUMP STATION 

NOTES 

VSD SPEED COMMAND 
4-20mA 

1. INCOMING GENSET, MAIN, PUMP A, DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. USE EMC COMPLIANT CABLE GLANDS TO EARTH SCREENING 
DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL L3 

rTITLE 

PUMP Not 
SCHEMATIC DIAGRAM 

Sheet 02 
FOR CONSTRUCTION 
SHEET No. 2 

WATER DRAWING No. 
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AMEND. 
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B 

C 

D 

4- 

G 

H 

3 4 7 

CONT'D FROM SHEET 02 

EN R W B 

as 

160A 

20011 

21(1 0 

200 

05 -1 
)0 6A 

2S3 
201 

SPEED ADJ. 
10 1W 1Turn 

203 

IIII 91 

192 

193 

111 .951PEI 

220 'so 
221 I 

53 

55 
222 

210 21(9 

0 
212 

EMG2 

OF 
0 I 

F ON 

10 
1 1 255 EM.START 

REF 06136 

I + 

21(12 

EMG2 

2K10 

213 

REF 06:06 

214 

2 
210 

2K4 

EARTH RAIL 

96 

97 11 

98 MI 

IPEI 99 III 

SON 

33 

A001. 
50 

11 

54 wv 1 A001- 

4:1 

5.1 

DANFOSS 
FC202P55K 

VSD 
2U1 

18 RUN 
COMMAND 

29 RUN:t11 MAX 
SPEED 

19 FAULT RESET 

210 
112 COMMON 

211 27 COASTING 
STOP 

32 SETUP 2 

REM LOC 
I 40 
S10 

215 

FROM VSD 1 

REF 02:ES 

203 

1 MODBUS 

68 * 69 

230 

231 

IREADY/ 

AUTO 

RUNNING 

2 

1022. 

INTERGRATED 
DISCONNECTION CUBICLE 

I I 

I I -fl--- 
I I I I 

-+ 1-- - 
1 I 

Nmi 1-1 
INOTE 5 

j 

" "zoo 

2011 

102Z- 

04 
2K3 

TO GRAPHIC DISPLAY 
REF 08:111 

E/STOP 

2K3 

2K3 207 

208 

2FC 

51leneestat 35C 
201 

201 TSGA 224 11(3 

2K1 

,AHRM2 

21(2 

225 

118- 

24VDC POWER SUPPLY 
REFER SHEET 08:J7 

118. 

PUMP CASING 

Br 

213 

21(10 

WA 

MOISTURE IN 

OIL PROBE 

CONT'D ON SHEET 01. 

214 

21(5 

,J R1 

202 

[203 0: 

240 

241 

GRUNDFOS 
10 111 MODULE 

RESET 
DR2 

,JP4 
SENSOR 

3P5 - 

(11,110i 

cz T1 C 

ALARM \ 
11(5 T2 C 

J18- 

VSD SPEED COMMAND 
4-20mA 
REF 03:014 

VSD READY/ IN AUTO 
REF 031(12 

VSD RUNNING 
REF 031(12, 035. 03:F5 

PUMP E.STOP CONTACTOR 
REF 03:A3 

HOURS RUN METER 

CUBICLE FAN 

10 12 13 14 15 16 

SUBMERSIBLE PUMP No2 
50kW 91AMPS 

MOTOR THERMISTORS 

CONTROL CCT 'POWER ON' RELAY 
REF 01812 

PUMP INTERLOCKING RELAY 
REF 03:04 

MOISTURE IN OIL 

REF 01(12 
IClosed in normal operation) 

RTU DIGITAL INPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

2A 
.16. I I J6- 

35 

21(2 

DI2-0011 D12-COH 

36 P2-19 CM 

37 

0117. 

..----° 
/ 0116 

:0 0,DI 1178 

2-01 
17 ( DI-16 )- CONTROL POWER 

41 

8- 

o 0 

0 
° 42 

C 

sa ( DI-19 )-. E/STOP PUSHBUTTON 

a ( 
17 

18 

DI-17 )--- START PUSHBUTTON 

DI-18 )-- STOP PUSHBUTTON 

43 44 P2-04 Di10 
19 

0 0120. 1S4 0120- 0,910 0120 0 ( 
45 46 P2-05 20 

DI-20 -RESET PUSHBUTTON 

DI-21 )-- RUNNING 

49 

0122. 021 

51 

:011222432 

50 

0 
Pr'2.1-0087 Dr23 

( D122 

22 

23 
fil ( 
GI ( )- STARTER HEALTHY 

) -- MOISTURE IN OIL 

IA 54 
0 

56 

O 0125 

Pi!27_0109 0124 

( 0125 

24 

25 

GI ( DI-24 )- SPARE 

Gil ( )-, REFLUX MICROSWITCH 

D126 D126 0 ( 

D116. 

0111 011- 

48 P2-06 21 

53 

0 
55 

0 
57 

CONTI) ON 

SHEET 07 

D125. REFLUX 

0 = Flow 
1 = No Flow 

58 

DI-25 

GI DI-26 
26 P2-11 

RTU DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

002.24V 002,24V 2A J6. I J6- 

P4-11 121 

0008 

8 NO P4-12 

0009 

9 NO P4-13 

D010 

10 140 P4-14 

0008 0008+ 

CONT'D ON 

SHEET 07 

2K9 
0008- 

122 

123 

D009 D009. 2K10 
0009- 

RUN COMMAND 
124 REF 0284 

125 

0010 0010. 2K11 

FAULT RESET 
126 REf 02134 

10- 

127 

D011 0011. 21(12 
D011- 

EMERGENCY MODE INTERRUPT 
128 REF 060( 

RUN AT MAX 
130 REF 021(4 129 

CONT'D ON 
SHEET 05 

A001, 

RTU ANALOG OUTPUTS 

501..4 
AOOIA 

171 

A001- 0 ,4001- 

P6-04 172 

LEGEND: 

0 SWITCHBOARD CONTROL TERMINAL 

% FIELD TERMINAL 

RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

O RTU MARSH. LINK TERMINAL 

) RTU DIGITAL INPUT 

005-02 > RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

All-12 

[ A01-02 I 

2LI 
A001B 

A001C 

NOTES 

VSD 

1±REF13,Crni 

CONT'D ON 
SHEET 05 

VSD SPEED COMMAND 
4-20mA 

1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS S. OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES 8. CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. USE EMC COMPLIANT CABLE GLANDS TO EARTH SCREENING 
DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL L3 
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B 

E 

1- 

G 

H 

2 3 4 5 6 7 8 10 12 13 14 16 

RTU COMPARTMENT 
MITS RTU 
MD3311 EA 

8 CHANNEL 
ANALOG INPUT 

MODULE 1 

A100 

A101 

AI02 

AI03 

A104 
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AIDE 

6107 

A100. 
A100- 
A101. 

A101- 
A102. 
A102- 

Cl 
2 

C 3 
-C 4 -C-5 

3 

,4103. 

A103- 
A104. 
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6 

E4 

.4106. 
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6 -5 7 

8 

9 

10 

-C2 11 

12 

13 
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A11.24 V 

All 8 139 2A 
.16. 0 
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0=D 146 

.11. 147 
co) 148 

f=i. 149 
am) 150 

A100C 

NOW 

A102- 
151 

A103. 
A103- 
,4104. 
A104 - 
A105. 

co) 152 

4=k 153 
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2 3 4 I 5 6 7 10 11 2 13 14 15 6 

ITEM QTY 

2 

5 

1 

1 

it 

13 

10 

11 

11 

21 

21 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

DESCRIPTION MANUFACTURER CATALOGUE No ceT REMARKS 

01 PETERING ISOLATOR SOCOPEC SIB 29 3P .11/0 AUX 

02 NORMAL SWAY MAIN SW01 TIMM 

03 611011101 SUPPLY MAN SINTOI TERAS/J0 

X54115E/151 

XS4119/251 

so 12NA 

Set ?HA 11/0 ALM 

04 KA1PI maxi BREAKER 16045A10 31251111/S1 Set %IA 

05 PLIMIn CROAT BREAKER TERASM X117511U/S1 Set 4 1 1 A 

01 DOGE( POSE FALURE CRCUT BREAKER TERASAN DT0113044 

01 MOTO ATS APPLY ORCUR BREAKER MASAN DIC11116C . 01AUX016 Set raw 

RI 5UB-DISTRIN111011 BOW CIRCLET WEAKER TERAS/J0 XSI29U/13 

011 STATO1 MOD POSE FALURE ORCUIT WEAKER TERASAKI 11TOINIC 

WI 3 PHASE OWLET CREWE BREAKER TOASAKI DTI:11332C PLUS DSR01-32-31-3PN 

012 15A GPO ORCUIT BREAKER TOLMAN EI50(11-5-314 

BB RN LAPTOP GPO OMIT BREAKER MASAN DS11114-11-304 

0% SPARE TOUCAN DIONNE 

1115 SPARE IDLASNO CROOK 

OS DAM NT:EOM LOME (ROUT BREAKER MASAI/ DT016116C 

DTI sumo FILTER (11(E BREMER MASAN DTC10711C 

01 DI NAP MTN L SURMA& OVUM CB MASAN DRONE 

011 UNERAIDI AUX1LARY SUPPLY CIRCLET DREAMER ROSPA D5 (016-1 -314 

021 CATIOSIX PROTECTION POWER SUPPLY TERAS03 OMEN( 

021 VALVE PIT SUMP PlT POWEI SUPPLY TDASAN D5RC011-11-364 

22 /I 

23 

14 

25 

28 

V 

NOT USED 

MIT USED 

1 031 RN POWER APPLY CIECUR BREAKER TER:ASIA DICD11146 

El 

21 

25 

31 

32 

1 031 SURGE INVERTERS RELAY ORCUR BREAKER TERISAN EITC14114C 

1 032 ROVNETER CIRCLET BREMER TERMINI DTCD6114( 11 

033 SPARE TERASNO DTCD6164( 

NOT USED 

1 01-1 PUPPI CONTROL OCOEE WEAKER TERASMO DT116116C 

05-1 Fttf2 CONTROL ORCUT BREAKER 711ASAN MOW 
33 

35 

36 

31 

31 

31 

NOT USED 

1 AUTOMAT* IONS ER MATO - ATS AVE 421F3F0)41V4C 

MINUTIA BOARD ONASSIS MASAN 0-2-24/11-3U 

3 Fl - SUR% WRITER ORCUIT FUSES NT 63141 1385 ARISES I Hues 

3 stria NVERTER GVTIE TDS-111-45-277 

1 ORO MATER ALARM RELAY - SOAR OirtEC DAR-275V 

41 

41 

42 

45 

1 

47 

41 

R11.1 SUR% RECANT** FLIER ONTO 7W-11A-2406 

1 INOWDO MAWS POSE PALM RELAY - PFRE LEON' TEN NSTRLINENTS 251-P566/ 

NOT USED 

STATEN MANS PHASE FAURE RELAY - PfRS (ROM P TON INSTRUPENTS 752-PSON 

NOT USED 

1 MANI WIRRAL LW DIA ELEC DULL /SULKED 

1 MOI DAM ON 131 EIEC DLAlf I 

1151. BO IRTIAL 0/1 ELK ROUTED 

MST. BD EME111 LILK DM ELEC MOE* 

SURE( DRIVER (ODE OW aysk ESP 

so INSTRINENT EARTH LW DLL ELK DLIE12 INSULATED 

Si 1 RIP 101(1(0 SUPPLY NEUTRAL LOW CEPS& 17 NSULATED 

No 
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54 

55 

56 

57 

51 

51 
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11 

13 SW/PO DOOR IKON SWITCKS CANSO 11202 13 WE 16/0 B 
7 5V/10 81 STERNAL ELMO LIGHTS THOM 

EA 

62 

63 

611 

7 POP VARIABLE SPEED DNVES DANFOSS 

2 REMIT KEYPAD MURK KR DAINOSS 

2 SPEED POTINT*YETERS SD IA 1 Tun MP 
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9101111 

TM 1 Two POT. 
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74 2 PLR? 'RUN AT HAS RELAY - KR DEC 11215-111 -24MC - 

75 2 PUT ST ART PUSIGUTTOM - SI SPRECHEll 1 50111 DIP-F3-PX11 - 

l6 2 PUMP STOP PUSIFUTTON - S2 SPREONR t SOIN D7P-F4-PX11 - 

77 1 PUN' MICR PUSPBUTTON - S3 SPRENER & SOWN D7P-MT34-X112S - c/v On USN/ Rh; - Label 

71 1 PUMP RESET PUSIBUTTO - S4 SPEEDIER t 501111 DW-F4-PX1 

n 1 MIN HOL1 RUN METER MATOIM 11139 - 

N 1 

11 1 

12 1 

13 1 

84 E 

IS E 

IA E 

tl E 

N E 

19 E 

91 E 

91 I LID- SET WELL Wit LEVEL RELAY NUL TITRODE 1111-5 - 2460( 

12 I ER 4- VALVE PIT maim RELAY 1411111101 PUN -S TI 24VDC 

53 I SII - SURCHARGE Mal' LEVEL BELAY MULTITROX 1111-7 - VAVAC 

L-' X SIIIELEPONSAMUNIAIMIIMAK MOM= , 121113126 

95 1 DEROXY PUIPNG MOM RELAY PEW - ($61 DEC 11111-1.11,2411C - 
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10A NOT USED 

11 1 ATS NORMAL MOE CLOSE MAY - CTS1 KO N1211-4.- 24VDC F 

12 I ATS &MOTOR MCC( CLOSE RELAY - CT56 KIEL 111213-41.- 14VDC F 

113 I ((0(184 OR FALLS RELAY - 6FR KC 111114.1.- 24V1N F 

14 I CDIDIATDR MANOR RELAY - OM KU 11111-11.- 24VDC 

15 I EDERATOR LOW RU. RELAY - GEER DEC 804 -tt.- 7430( F 

114 I GENERATOR MEDIUM FUEL RELAY - NI ea RNIB-UL- 24106 F 

117 I GDIERATOR ROW RELAY - GM DEC DMA- 249K F 

111 I GENRATOR CANOPY DOOR OPEN RELAY - GDR IDO 8H13-11L- 24VDC F 

115 I GEICRATOR CD STATUS RELAY - GOT DEC /1111-111.- 14V0C F 

III 1 4E/0(ATC11 MOE RELAY - DI DEC 101113-11.- 241X F 

NI I 

~ 

GENERATOR EXERCISE RELAY - GEN-EX MEC inis-st- 2460( F 

111 1 ATS NORMAL MODE AUX1JARY RELAY - TSPLA RC 11133-111.- 74VDC F 

113 1 ATS GOCRATOR PENE AUOLOY RELAY - TS64 IDEC R/1411-11.- 241T6 F 

Ill MDT USED 

15 I GRAPEK DISPLAY REDLOI GROIN 

1% MT USED 

1T1 1 SW /OD UMW CONTROL RELAY - SUP DEC 11113-1-24VO - 

II I STATOR LOAL/RIMOTI SINTO1 - SI KRAUS L MAIO CAM - MOAT *LOCAL REMOTE 

IN I ELECTROMS TEST RELAY - ETR KC 10148-111-2411X - 

121 I SITWELL WASHER AUX RELAY - S1/11 DEC R121-11,241SC P 

121 I WET WELL LEVEL NDXATOR CROWTO NSTR a 244-01KG-HG-P-SR 4-2MA - 1-1111 AD) RED POINTER 

in NOT USED 

123 2 YS0 CLIDELE VENT FAN RETTEL 3326 617 - 36113/Pt 

124 2 CUBKLE FIJI THERMOSTAT NIP F7X11101 - N - WC 
DS NDT USED 

126 101 USED 

Ill 5 

121 5 

ITEM QTY DESCRIP110N MANUFACTURER CATALOGUE No OPT REMARKS 

19 1 CATHOLIC PROTECTION UNE DRAWNG IN SHEET 21 X 

131 1 11,, ANODE X 

131 NOT USED 

rumen* - FREE OSLO 
.-/ 

DIDRESAUUSER PHONATE 1 II RANGE 201/s 

133 I WET WELL LEVEL 7 RA/SITTER EXPOS NAUSEA 01111-1,213111110 - RIME 61/ 

134 I WET WELL LEVEL TRANSITTER TERIINAL HOUSING DORMS . NAUSEA 1Part of Mtn 031 _ 

135 6 

M 
6 

131 I DELIVERY PRESSURE TRANSMITTER YEW VEGA8AR74 BR74066fliA1X U RANGE. 51. 

131 1 DELIVERY PRESSURE ADA:REHM LENT YEW VEDA 1612 YEGADISTABAX II 

DI 1 RN POVER SUPPLY 2460( POWERDOX P8151-2401-CC-I - 

%/ 1 RADIO 214/13.r/DC CONVERTER POWERBOX P1111-24126-CC A 

19 1 0100012411/5906 CONVERTER POWERBOX 241VDC-SP-CC I 

U2 2 MITRES YUMA 410641-12 - 

143 I RAND TRIO 1:11N-16Al2-114 R 

144' 1--- 1-, 1,- AN1DIMA, :.,40,- TRIO YANG ANTRAL R 5 DEMENT MI ALUM 

145 r''S.,;- RON On URGE OWEGO UNT POLYPHASER CORPORATION 0-514X-C2 R 

144 1 TEEKTRY UNT LONG 016 MD3311AL/171D-1-7 _ 

I41 1 TELEPHONE M004 WOCKIA 586 V.% I 

SI I MOM SUM PROTECTION LIE ONTO UTEISA I 

TO l EIISCONIEXT PLUGS PHOENIX CONTACT /STD 2,5171-51-511 - 

151 L EISCONIECT 11.00OS PHOENIX CONTACT UMSTIV625/21-6-5.11 - 

151 1 CABLE MON %KM CONTACT 645 -1451123/21 - 

02 NOT MID 

153 2 SOUL ISOUTORS - 2 INN DPW LOOP POWERED MOORE IVUSTRES E(T/ 4-21s/J4-1boA - 

GA Ert USED 

155 1 COM P06 MOO CONTACT CPAISTEI (R -PESTI - 

I% 1 ANTONAMAST SW011 BMW A LENGTH a 614TRS 

157 listuitilinomou 
... 

R 

Ise MAX UNE EXTEAKA 8 

151 COAX PUS R 

/1 MAX PUS I 
SI CIMX PUS 

R 

162 V CLANS A 

113 .1 16114: 

S4 ASIMEMLIER1t1615 

UT LW FUSED TERP1t4AL5 vitt LED NY *DECADES NOW CONTACT UT4-11E5I ODD 6x211 

142 1.1 FUSE UJUIDGES %WO CONTACT 11215 RANGS AS REAMED 

143 Le EISONNIT 11301111ALS PROVO CONTACT UT4-111 l/P - 

164.4 4 EARN TERMINALS MVO CONTACT 1114-11D-PE/S - 

1645 I GROW NANO CARRIER MOO CONTACT LW 

%U 2 TEST PUNT AD PT(* PHOMX CONTACT PS-4 - 

144.7 I VIEW WO PPICDO CONTACT SZSII A 35 - 

1U Let PLO-1 IINDGE MEND( CONTACT FOS - AS REOLIMED 

1645 

15 2 CORROSION NMENTOR CORTE( YPO-111 CR III FROM AP CONTROLS 

VI 1.1 WET WELL COMM SEMIS BUMS RUDDER TO SUIT CONDUITS - Deal 38 

167 NOT USED 

141 1 DIEFOX PADLOCK - 45en brass ph toblar MA PEED O0K561TH5 KEY N.315 - 

I1 NOT USED 

171 Lot 5/51(04 METRO AS DETALED FOE PROEM TX RUNGS STABILESS STEEL U Net 11 

T71 1 EARDE ROO CONECTIO BOX MASCO ERBI . 

172 I UK 161 - BOWING TO DARNS ROD CUPSAL 8P24 - 

173 1 EARTHS ROD COPPER RCO Or Diameter - 

T14 NOT USED 

173 NOT USED 

171 NOT USED 
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WAN 
12/113 F ATS NAM RELAY TINA NU 4.. NAFFELYTE 
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A 

C 

H 

I 

2 10 1 12 4 

NON-FILTERED SUPPLY ARRANGEMENT 
CONSTRUCTION WIRING FILTERED SUPPLY ARRANGEMENT 

Cubicle construction 3non Marine grade Aluminium 152512. 

Plinth construction 160x60 channel 6061 16 Grade Aluminium. 

Folded, -Pulse FIG' 1 -TIG welded with all visible seams and joints fully welded, 

free from splatter and ground smooth where needed. 

External doors and covers fitted with Enka 7011-201 self grip seal 

"Ir Handles tilted where indicated on the drawings. 

M6 Earth studs fixed to the interior of all doors and hinged escutcheons 

and cm adjacent cubicle interior surfates. 

Door stiffeners, door stays, table straps, and document holders etc fitted 

where shown on the drawings. 

Door stiffeners to be S/Steel and of sufficent strength to prevent being 

deformed when subjected to reasonable loads. Minimum 3mm S/Steel. 

Lift-off covers and mounting panels fixed with MD studs L chrome acorn nuts. 

Gland plates manufactured from 6mm Bakelite, unless otherwise shown. 

Inspection/Access plates manufactured from 3min aluminium. 

Gland /Inspection /Access plate openings reinforced with 25x1Omm flat alumirfun bar. (Detail F) 

Cable glands to be fitted with compression side installed withii cubicle. !Deal Al 

an a 10 CC s ached to cubicle. 

Gland/Inspection/Access plate fixings at 100mm. 

Gland/Inspection/Access plates to maintain a 50mn clearance from section drifters. 
Gland/Inspection/Access plates are NOT to be split. 

P w r 

hinges (external/ Selectrix HE650ss-316. Stainless Steel. 

Star washer: fitted under all hinge screws. /r1 
Hinged escutcheons fixed with Enka 1/4 turn 1000-0142 

Locks Doors 1-4, 6-10 

All wiring to be PVC V90 HT 0.6/1Kv Grade with tinned conductor. 

Control and instrumentation wring has flexible copper conductors, and is colour 

(tided as detained below, numbered each end, and terminated by the use of 

appropriate pre -insulated crinm lugs or pis. 
Separate lugs or pins shall be used for each conductor. 

Not more than two wires shall be connected to any terminal. 

Not more than one wire shall be connected on one side of any tunnel type terminal. 

Where multiple connections we required on tunnel terminals, proprietary terminal link 

bars shall be used. 

Power wiring to be minimum 2.5sqinm stranded copper conductors, phase 

colour coded as detailed below. 

Control wiring to be minimum Thome flexidle copper conductors, 

colour coded as detailed below. 

Low level control signals to be minimum 0.5somm flexible copper conductors. 

colour coded as detailed below. 

4-20mA analog signals (internal L external) wired in shielded pair minimum se 0.5sqmm, 

and earthed at one end only. (Switchboard end for external signals) 

All 240VAC terminals located in the RTU or PLC sections shall be shaded and labelled 

- ' Danger 240VAC' 

Earth aties minimum 2.5sgetm flexible. 

Doors and hing d es C 

Ensure a minimum cleararme of 100ma is maintained between cable ducting and 

gland plates. 

equal to Grafoplast SI2000 system. 

Wire numbers are readable left to right,bot tom to top as shown. 
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CODNG DETAILS bU NH 
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I. 
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1111 
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i 
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I e 0 ® 11111111111111111 tl IS® 
1 - 
.3Iiirel , 1 e e ® gaMIIIIIIIMM 

ea 

S 
* 
to 

ID 

1 
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_ 

Ni. PLUG 1 / 
Cl & I 1 MIEN 

-- 

TERMNAL BLOCK 2 

MIIIIIIligill WM O 
® CS) IS, II . aic.o. 

'--,- 

11311_. 

1 

I 
CI 

NORMAL SUPPLY 
MAW SWITC11 

GENERATOR SUPPLY 
MAIN SWITCH 

1 ()El 
® 311 li 0 4011 

Mt. 
01.1.1. 

ESCUTCHEON LAYOUT 

TERMINAL 1.00( 3 

IMIIIIIMIIIIIMI 

SUB-DISTR1BUTION 

11111 
am 
kid' , Dirak Swing Mande 101-9294. Stainless Steel 

Selectrix 1107423 3$ cam 

Lockwood 71Barel Lock 

Enka 1049-113 roller rod 

Key Codes R(4%A,RC496AB, RC496ABC refer to each door for clarification. 

Locks Doors 5. 11 

1 1 1 1 - 
a.., DETAIL V 

41.,,,,..NIIIIIIIII'z'zI'z 

Refer to sheet 11 for toting details for RTU dsc 
Coring pins must be fitted to both the &storm* 

COLOUR CODE 

Phase wiring 1A,B LC Red, White, 

Potential Metering (240/415 VAC) Red, White, 

Current Metering Mecondaryl Red, White, 

NO VAC Control Active Red 

240 VAC Neutral Black 

24 VIX Positive supplies Orange 

24 VD( Negative supplies Violet 

24 SIN Wiring Grey 

RTU I6 PLC Wiring Grey 

Electrode Wring Salmon 

Intrinsically safe wiring Light Blue 

Earth Green/Yellow 

Door on arth Bonds Green/Yellow Do 1 Escutcheon E 

LABELS 

Internal labels W/B engraved ABS PLASTIC to 

Waning labels R/W engraved ABS PLASTIC to 

E/Stop labels Y/B engraved ABS PLASTIC to label 

Fist letler =. Background colour, Second letter 

fl 
mection plugs. 
plug and terminal Nod. 

Blue 2.5sgem UM) 

Blue, Black 1.5sgmre 

Blue, Grey 25sqran 

1.0sgrun 

1.0savin 

t Own 
LOsgrim 

lOsomm 

0.5sqrra 

lOsomm 

t5sgrem 

2.5sgrea Mint 

4 sato 

label schedule. 

label schedule. 

schedule. 

r. Lettering colour. 

0 DETAIL U BOARD ARRANGEMENT 
PLUG 3 

o TERMINAL BLOCK a 

IINIIIIIMIIIIIIII wr j 
PUMP ..1 

0 

MAI 

Selectric Handle 1107-5502-316. Stainless Steel 

Selectrix 1107-UT23 3$ cam 

Enka 10496U3 roller rod 

ENERGEX padlock 45min brass pin tumbler. Key No325. c/w 2 keys. 

OPERATING PARAMETERS 

Standard AS 3439.1 

Current 1 Frequency AC 501Iz 

Rated Operational Voltage Ue 415 VAC 

Rated Insulation Voltage Ui 660 V 

Rated Auxiliary Voltage 240 VAC / 24 VDC 

Rated Current Hain Bus) 300 AMPS 

Short Cirtkit Current 1st 20 kA 

Duration of 1st .21K 
Degree of Protection 1' 55 to AS 1939 

Measure of Protection by barriers 

and enclosures 

Service Contitiers Outdoors 

Mass Not exceeding 20110kg 

Forms of Segregation Form 1 

Earthing System TN-S 

PANTING 

IKIIillillEM 0 
0 

0 

o 0 

CI 0R0 NN, 
PLUG 4 ./. 

14:...--, 

*® 

ESCUTCHEON LAYOUT 

TEIDINAL BLO0( 5 

IlligIIIIMIIIMIll 
for all 

connections 

0 

PIMP NM I "P 42 
) 

Allow clearance 
1 coins 

® 

maillnlIA12f1 
I 6 I k NN 00 

(DEIrD 
40> 

00 
(Doc] 
40> 

PLUG 5 .././ 

DETAIL V 
TERMNAL BLOCK 6 

Wffff tttt IIIIRIIIIfflII I IIII III I YoYaml 

00 0 * 
0 

DLNUCATE FOR PUMP 11 2 ,../..,a/x.,,,iiiiillintrgis.,,zzs. 
I ... 0201 

0 0361e40 00 
limAl GE 1:1Egra 

tO) 0® w CO) 0® , .. 
mom forma (2) 

1=-1 1=11,1 

0 

SUB !WARD PLUG 6 

ISOLATOR 

(:( (:( 

0R0 Main switch labels k, 
MAIN SWITCH 

400A 
- 1°" Material ABS PLASTIC 

1,10m Colour B/W 
12E 

Alum'n'us Surface Preparation 

Finish smooth all exposed welds, clean, descale, and degrease aU surfaces. 

Surfaces pretreatment in accordance with AS 1580 L AS 3715 using 

Novo: LF acid etch cleaner, Novacoat 12 conversion coating, L clean water rinses 

Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE L EXTERNAL COMPOtENTS :- DULUX Mist Green (36648) matt finish. 
INTERIOR ITEMS Mounting panels, escutcheons, etc.) :- DULUX Bright White 132166) 

Minima Dry Fin Thickness all surfaces3Imkons. 

® '.6 \,_J ® 
O 

Pump CB labels PUMP No1 
brim 

Material ABS PLASTIC 
4m0, Colour W/B 

k...,____., 

Allow minimum cistance for 
all equipment to clear mullion 

ET METERING 
ISOLATOR 0111.1 NoN.MTERM 

SLITIPES 

Compartment labels 

RTU 
10mn Material Stainless Steel 

E/Stop labels 

EMERGENCY STOP 

I Material ABS PLASTIC 4 (dour Y/B 

Warning labels DANGER 415V 
ISOLATE ELSE WHERE 

- imn Material ABS PLASTIC - Sins Colour R/W 

I MIMIC I 

ON AYOUT 

ESCUTCHEON 

0 /,` ® 
Internal labels sensed by 113 chrome plated metal threads. 

(B's to be identified individual 
X 1 

T LAYOUT 
Shroud behind 

with labels as per label schedule 

Labels obstructed by switchboard wiring are relocated to adjacent duct lid. 

Labels secured by 113 nylon threads. 

The chat lid is secured by a single table tie at one corner. 

External labels secured by 113 316 stainless steel metal threads. 

DETAIL R 

a 0 
(:( 

C3 (11:) ESCUTCHEON LAYOUT 4, Sheet 17 
DETAIL S 

O Shroud behind 

. . . . . . . . . . . . FOR CONSTRUCTION 
A 10.07 ISSUED FOR CONSTRUCTION P.H. a alSwsig.;mgr ma yr=or.r,s:armaugy rig DRAFTED PRAGUE Oliginvl Sgned by A.VIRTTHOFT 5.7.07 

DESIGN R.P E CI. No. DATE 

Original Sgined by F.FORNASIER 6.7.07 

PRINCIPAL DESIGN MANAGER DATE 

. 

- 
i - I -1 

SITE 

SP11 9 MACQUARIE STREET 
SEWAGE PUMP STATION 

TITLE 

SWITCHBOARD 
CONSTRUCTION DETAILS 

SHEET No 17 

0 06.07 ISSUED FOR TENDER P.H. 

...j. 
A.W. RCMP= N91100119 [XMAS MiPMMIMM 

INIMMI WARR 
DRAFTING CHECK A.vsnirTH0Fr 

BRISBANE WATER DRAWING No 

486/5/7-0038-017 
AMEND. 

A 
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C 

Door Seal 
Eska 100-211 EPDM Self Eck? Seal 

DETAIL A 

I DOOR SEAL) 

IMAin falwareadloAr pip 

Balitlit pot 
Whitt lam thwitits rhowl 
Usqlh Nue Awe 
wmal nut 

torn AllOniaole Sun Shield 
Sun shield corners radars R15 

30 

CUBICLE 

025 Alininiun boss 
central Internal thread MI 

MI: 25 3% S/steel Button Head 
Socket Screws chr 
316 5/steel spin I flat washer 

Serve), weld boss into position 

Note: Screws are not to penetrate cubicle metalwork 

DETAIL B 

(SUN SHIELD MOWING TO SIDES, REAR AND DOORS) 

Swittkboard Cuticle 

Neoprene Gasket 

Ow wide X Hs thk alt raid 

PINT 160161xtr6 

MITT) welded all rood to plinth 

Nold dim Vadat 

Alemiona the (Part No 6161 16I 

50051w6 argie 

3nue Mueiniun Sur, Roof 
sloping from hoot to rear 

DETAIL El 

(BOLTING DOWN FACILITIES DETAIL( 

LENTERNALI 

SET UP CBICLE TO BE LEVEL & PLUMB BEFORE 

BOLTING TO CONCRETE PLINTH USING M14 BOLTS 

DETAIL N 

'AERIAL SUPPORT BRACKET DET All 

My Wad le elide 

amt ahplate Mar DPP 
RP with RI trwIttardi Wit 
00141 wows 

ors & fp Mt 3115131n1 
Mho lad siditt sum, 

waste, 

05k. &Wised walw pipe 

VSD COMM 

EMC Compliant 
Cable Glands 

DETAIL L3 

vs') CABLE EARTHING DUAL 
SWITCHBOARD DISCONNECT CUBICLE 

10 MOTOR 

Sea Brass 
Hero! Plates 

7pression seal 

Gland plate 

0 25 Ahnimien boss 
central Sternal thread 118 

MI s 25 3% S/steel Dutton Head Socket Screws 
c/w 3% S/sted spring flat washer 
secerig roof ie a ohm. of 6 positions. 

Weld boss into pesitien 

Note: Screws are not to penetrate cubicle metalwork 

DETAIL C 

(SUNROOF FIXING DETAIL) 

120es spare upvc electrical 
connection box cast slab ---\\ 

Eguipoest 
and 

111-11_ 

1121 threaded bar grade 
3161 stainless steel voided 
to well wall reini acetate 
rid bent woo to Hos below 
top of slab R.L. 

CUBICLE 

DETAIL Y 

IREIWORCIK CONNECTION BOX DETAIL/ 

/7 All cable !lands installed with 
coopressoan seal located 
wittil the cubicle 

KWH 

DETAIL 6 

(CABLE GLAND INSTALLATION DETAIL) 

Drill I tap 
M6 screws 1 washers 

kan Foam strip 

lissisiss ti rid modes 

r30 
41 2on Acrylk strapping 1* 

**ft bracket fixed to eqapeeot panel. 
has strip me/ le hell nodes securely in plats 

DETAIL X 

11131:0103UNTIN6 DRAOILTI 

Door stalker r 

CamIlever off 
doer stiffner 

3S0 

Support shell n 
lowered position 

1116 x 21 316 S/steel Button Head 
Socket Screws dr Neoprene washer 
to prevent horns of water 

RULE 

Dril 0 M dearaeae hole 
in cubicle t angle 

550 

ngt% p.tte Ave 
l 

DETAIL D 

(EYE BOLT FIXING DETAIL) 

ie3niroalli41=ebad/116 

r35 dtobos iI. Waste 
05 to snfe platen) 

Der Aa7Ts sheet 

CUBICLE 

(ontnueos seal 

Gland plate lime 

Fit strnol neatly between 
cable ducts top and bottom, 
and flesh with eopiOnent. 

Cutout to operate er 
service moment 

Reinforcing bar 250111sho 

22 

Weld bar 
Vito position [1%0 20 316 Sister' Dutton Head Screws 

c/v 316 5/steel flat washer 
searing gland plate at Mao intervals 

Note: Screws are not to penetrate reinforcing bar 

Seared WI standoffs 
from eepoponot pass 

DETAIL 

Sif (AIDING - LINE SICIE FED EOUFMENTI 

EARTH ROD CONNECTION BOX 
NESCO-ERB1 
FLUSH WITH SLAB - SEE NOTE 10 

LINE TAP 
CLIPSAL BP26 

ZOnn PVC 
CONDUIT 

DETAIL H 

WU LAPTOP SUPPORT SHELFI 

EARTHING ROD 

DETAIL - R 

EARTH ROD CONNECTION BOX 

Door stiffner 

Support shelf S 
rased pacifist 

DETAIL F 

!GLAND PLATE FIXING DETAIL) 

NoTE t 
101E161011E DEPENDENT ON DOOR ARRANGEMENT. 

MAXMISE SIMIDY010 WHILE 01.101016 FOR ALL 

DOORS TO OPEN TIN FLU 1115 . 

NOTE 1 

DETAIL K 

(DOOR SUN SHIELD DETAIL) 

98 

SWOCHBOAAD 

PLINTH 

NMI 

Cables to 
Wet well 

Drill out ribber bung 
to slit peat fit of 
cable &softer 

DETAIL W 

(WET WELL CONDUIT SEALING DETAIL) 

(Fit lam neoprene gasket between plinth 1. flange) 

!Fixings 3i6 s/steel bolts, nuts, flat I spring washer's) 

DETAIL P 

(AERIAL FLANGE MOUNTING DETAIL) 

Sheet 18 
FOR CONSTRUCTION 

10.07 ISSUED FOR CONSTRUCTION 
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P1 04.07 ISSUED FOR REVIEW 

tellOOLAleSP41-1164511 VMS 

2 3 

NWN6 011 ram nege0/ 6 11407e01D re TIE 
LAWS el CoMasson ItAl MT le CIPOD 
NOMMILICED WNW! 111 DPIE.T5/400005/00ev 
lereelle Walla 

P.HAGUE 
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07-0038sert A 
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,DESIGN 0-1E0( 

5192 6.7.07 

R.P.E.O. No. DATE 
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Original Maned by P.SHERRIFF 6.7.07 

CLIENT DELEGATE DATE 

9 
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15 16 
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a. 

10 11 12 I 13 4 15 I 16 

NORTHERN SURVEY MARKER No 648 
mAHD 7.442 

a . 

S/STEEL 
CABLE GLANDS 
To Suit) 
Note 6 

r--3mm BRASS 
PLATES 

SURCHARGE IMMINENT 
LEVEL PROBE 

SURCHARGE IMMINENT LEVEL 
//AHD 1.545 

4.033 metres 
Note S 

6.100 metres 
Note 5 ja, 

HIGH LEVEL 
mAHO -0.522 

QTY MATERIALS LIST 

1 1 LENGTH OF HEAVY DUTY 
ORANGE PVC CONDUIT 40mm 

2 1 CONDUIT END CAP 

3 2 STAINLESS STEEL CABLE GLAND 

4 3 CABLE CLAMP SUSPENSION EYELET 

1116H LEVEL y 
PROBE 

BOTTOM OF PROBE 
"AHD = -2.922 

IL of ELECTRODE BOX 
mAHD 5.578 

CONDUIT TO 
SWITCHBOARD 

HANGING 
HOOK 
Note 1 

1 
200 

CABLE CLAMP 
SUSPENSION EYELET 

8.500 metres 
NOTE 5 2.5 metres 

S/STEEL CABLE GLAND 
ITo Suit) 

END CAP 
IN* Glue) 

FIX IN PLACE WITH 
3 x M8 /STEEL SCREWS 

40mm PVC CONDUIT 

DRILLED 6mm HOLES AT 
300mm INTERVALS ALONG 
THE LENGTH OF THE CONDUIT 

HYDROSTATIC LEVEL 
PROBE 

RANGE 66 

LEVEL PROBE INSTALLATION NOTES 

1. Install stainless steel support hook for 
the suspension of the hydrostatic probe. 

2. Drill 4 x 6mm holes, 150mm from each end and every 300mm 
of the cut length, prior to installation. 

3. Install so that the conduit slides over the probe the maxmium 
amount possible. Do Not glue the conduit to the end cap. 

4. Tighten the securing cable gland. 

5. Suspend the probe tips at the calculated level, from the 
bottom of the electrode box as shown. 

A 10.02 ISSUED FOR CONSTRUCTION P.H. 

0 06.07 ISSUED FOR TENDER P.H. A. 

P1 04.07 ISSUED FOR REVIEW 
No DATE AMENDMENT 

P.H. P.W. 

DRN. APD. 

1114011.414116114PAET DION1614611C1ED PT DE 
LAWS If CIPTI4MI NS I061 07I ORM WI 
11161660. MDR? DEDIREMPOIMIlsee IF 
111611A1C WARR 

OS 

DRAFTED P.HAGUE 

DRAFTING CHECK ANVITTHOFT 

IP68 RATED "VEGABAR 74." PRESSURE 
SENSOR WITH DN40 111/2"1 BSP 
THREADED MALE END. MODEL 10 
SUIT PRESSURE RANGE AND CABLE 
LENGTH FOR EACH INDIVIDUAL SITE. 
EXAMPLE MODEL "BR74XXGGITHA2X" -- PRESSURE RANGE 1 

DN40 ituri BSP TO 
DN32 Ili /4"I BSP STAINLESS 
STEEL REDUCING SOCKET 

CABLE TO REMOTE -VEGABAR 
DIS12XBAX" ELECTRONICS IN 

PUMPING STATION SWITCHBOARD 
DN32 )11 /;l') BSP STAINLESS 
STEEL 901 EQUAL MALE BEND. 

DETAILS OF NON PREFERED INSTALLATION 

TO BE USED WHERE SPACE IS LIMITED 

REDUCE TO SUIT 
EXISTING PRESSURE 
POINT STOP COCK 

A-A 
EXISTING ON 

SITE 

PRESSURE POINT 
STOP COCK 

B-B 
TO BE INSTALLED 
ON SITE 

DN40 111/21 BSP TO 

DN32 111/ BSP STAINLESS 
STEEL REDUCING SOCKET 

DN32 I11/4-18SP 
STAINLESS STEEL NIPPLE. 

DN32 STAINLESS STEEL UNION WITH 
DN32 01/4"1 BSP FEMALE ENDS AND 
INSTALLED WITH FEMALE SECTION OF 

UNION ADJACENT TO VALVE 

DN32 (11/4") BSP 
STAINLESS STEEL NIPPLE. 

DETAILS OF PREFERED INSTALLATION 

PRESSURE TRANSMITTER INSTALLATION NOTES 

1. Material: All stainless steel 
fittings to be grade 316. 

2. Galling: All stainless steel 
threads to be lubricated with 
approved anti galling grease 
and thread tape where applicable. 

3. Install as per 'prefered' detail 
unless space limitations prevents 
this method. 
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nel Signed by AWRTHOFT 
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2 3 4 5 6 7 

3 

12 
1 

13 6 

B 

C 

1- 

H 

682 

240VAC 

2A SUPPLY 
(SHROUDED IP20) 

REF 01:E14 

RTU RTU 

DIGITAL OUTPUT 
REF On. 

REMOTE 
INTERUPT 

K1 

DIGITAL OUTPUT 
REF 07.14 

3 4 

H3 

FAULT 

RTU 

DIGITAL INPUT 
REF 07:F2 

S2 RESET 

OPTION K 

TDR1 

TRANSDUCER 

1 

I A2 

A I 

I 1 

Si 

H1 

POWER ON 

A3 

LLJ 
LOCAL 
INTERUPT 

Gn/YI 

Ll 

L2 
H2 

INTERUPT 

T1 

TRANSF. 

BD1 
BRIDGE 

./ 
-h 

M2 
AMMETER 

F1 

7O 
RTU 

8 
ANALOG INPUT , 4-20mA 
REF 07F11 

90 

10 

M1 0 a VR1 

VOLTMETER irj VARISTOR 

+ye 

CATHODIC 

PROTECTION 
PROBES 

110 
ve 

111 

CATHODIC PROTECTION POWER SUPPLY 
H2 H3 F1 

m 

DC VOLTS AMPS 

POWER ON INTERUPT FAULT 5 AMPS 

0 0 
M1 M2 S1 S2 

ISSUED FOR CONSTRUCTION 

HINGE FRONT PANEL LAYOUT 

NTS 

ISSUED FOR TENDER 
ISSUED FOR REVIEW 

AMENDMENT 

MS KAIAK OR PART KUM IS 11107KM 111 THE 

LAMS 1 COPPRAM AMR MAY MOT K COM OR 

REPTCOXED IMMO TH [KKK PPOISSOM Of 
IRIMAK MAID 

MOM 

DRAFTED P.HAGUE 

8 DIA HOLES 

PANEL FIXING 

1/4 TURN CAPTIVE FASTENERS 

DRAFTING CHECK 

' Original Signed by A.WITTHOFT 

DESIGN 

Original signed by R.JANFADA 

DESIGN CHECK 

57-0038set_A 

5.7.07 

R P E.CI No. DATE 

Original Signed by F.FORNASIER 6.7.07 

PRINCIPAL DESIGN MANAGER DATE 

5192 6.7.07 

R.P. E.O. No DATE , 

Original Signed by P.SHERRFF 6.7.07 

CLIENT DELEGATE DATE A, wATE,, 

111PLAIT W-3P-V941.1 9r11 

1 2 L 3 4 7 9 10 

2 

TERMINALS 

AC INPUT 

TERMINALS 

DC OUTPUT 

& RTU I/O 

15mm RETURN 

ITEM QTY DESCRIPTION I RS . RS COMPONENTS PART NUMBER) 

BD1 1 DIODE BRIDGE SINGLE PHASE 35A 600V ISOLATED METAL BASE. RS2278772 

F1 1 DC OUTPUT FUSE - PANEL MTG 5x20 FUSE HOLDER c/w 5A FUSE 

H1 1 POWER ON INDICATOR 240VAC NEON RED RS576608 

H2 1 INTERUPT INDICATOR 240VAC NEON WHITE R5576620 

H3 1 FAULT INDICATOR 28VDC LED ARRAY AMBER RS576563 

K1 1 REMOTE INTERUPT - RELAY 240V24 2POLE CHANGEOVER FW BASE 

M1 1 VOLTMETER 0-30 V 69x53 RS259571 

M2 1 AMMETER 0-5 A 69x53 RS259511 

S1 1 LOCAL INTERUPT - MOMENTERY PUSH BUTTON SWITCH 240V2A CHANGEOVER - RED 

S2 1 FAULT RESET - MOMENTERY PUSH BUTTON SWITCH 240V2A CHANGEOVER - BLUE 

TDR1 1 TRANSDUCER - 0-10mV/4-20mA CLASS 1.0 240VAC POWERED 

T1 1 TRANSFORMER GAYRAD TP60 

VR1 1 VARISTOR - SURGE SUPPRESSOR RS649150 (CLAMP 76V10Ap) I 31VDC CONTINUOUS) 

- 14 TERMINALS 4.0mm RAIL MTG REND COVEAS 2. STOPS 

r SITE 

SP119 MACQUARIE STREET 
SEWAGE PUMP STATION 

I 12 

Sheet 20 

(TITLE 

CATHODIC PROTECTION UNIT 
CONSTRUCTION & WIRING DIAGRAM 
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2 3 4 6 7 10 12 
1 

13 14 16 16 

E 

4- 

F 

O 

A 

B 

SUN NOE ROG 
PEG LEAL 

Gr÷ 

#51 GAT YANSED VARA 111 
IN WNW SIRP0117 

11 

I I I 

NA 

7711 

II REY NA161 COPT KEY KAHAN 1 PIT No'" DOM S DIMS SLAL/PADLCOT 3 61 WA SW 16.... . I FIT CNA I 
I 

DUAL 
SUI MEI 

PERM ETA/ 

DETAL CI 

MEI REIM RR 
WWI 

D361 STAYED 115 

I K I I P I I I I Al li 
SW SHED 

PUS DUAL UN I 0 1 
DUAL I C416 6 

six MD 
REFER anaa ata3 I R I 

i 

DUAL I 
COON STAY®1 

DOOR STAYED 115 i 
DOOM STAYS --' 

aLETAL DAR 4 ii 
EOM 6 NEY EWA DOOM 11 12310.56 

MIRAN 
iNEFEN OWL WS 

03311 19711066 

I M I 

MN STAYS 

COMA KIT ROUX Ell 
I I 

PETAL I 

SUN WELD 
REM TEAL AAR 

DCW STAYED 

... 

II STAYED IIS 

LTA( 
A 

D 
DOON 1 NAY NINA 

WA 

0 
I 11 1 INTAL 5 

IN 

NON; AZT 10.144 
ETA TI 

I F I 

Frij 
DUAL II 

DET Al 0 

RUSHED MEM RN 11 
WWI 

I 

AWED MOVED RI 
MARTI 

r 

-- FAA 

/ 

( 13) 
301511ED 

lea WEAL MO 
9.115111 

W91 DUAL NM i----1 
I I 
I I 

L ___J 
L1 IRE now -741:" 

DON HAM 116 

II1M 0W166031 MAW NOG 
/MUM= 

HS 
PETAL A 

PETAL I 

DOM SIAM NY DON STAYED MY DOOR STAYED TY 

co el 
I 

14. 

I 

6011.ATIN CAW MMUS PLATE VUTHITIANCRII l 
RN NNW 01767 .1214.1113.6 WAWA NORM MG 
#17 MI INRAPIROF sous El Hong KU CF run 

SEAL WIS SECTICII 70 ti. 
IT RUT NTLDNG 01 SEA --- ) WEN VOR17.-TAIIC IMMO 

(5. 

(ARE ACCESS RATA 
IN PLAIN EERIE - II.I 1150 
FR MTh TAN'EVIKOF SOWS 

Bs+ 

L+ L+ E 11464No AWHINUI NMI 

FRONT VIEW 

L+ 

EYE RATS 16711111 AS ROLM 
WNW ROWED RAT SITE DEUYLIIT 
WS ORAL DI 

sat x. 16 

SWUM ALL 

All TIWWALS 

DEM 
kW KM 

772 

Dy.414 
lips S Ntarfal 
water panel 

TIST ECG 

ALL CARTS DREAM 011131 TWITS 01111E 

smosomo P131 1153E DIES WAAL IN 
SIAM TO Pk 
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CONCRETNG NOTES 

NOG SUPPLY 

NEW CONDUIT DETAILS 

NEW SLAB 10 BE PINED AND 

EPDXIED TO EXISTNG SLAB. 
(HECK ON SITE FOR SERVICES 

N EXISTING SLAB. 

102-200 

5110 

SR 

CENTRE LINE 

OF EXISTING 

SWITCHBOARD 

300 

KW EXTENSION 

NEW CONDUIT DETAILS 

CAPPED CONDUITS 
SEE NOTE 9 

MKS SUPPLY 
100111440. NO00 

EXIST NO 
*NS" CONDUITS 

SD NOTED 

all SET 

0/ona DPC 

LONG RADIUS 
BENDS CAPPED 

CONDUITS 
SEE NOTE 1 

END SECTIONAL ELEVATION 
DYPICAL CONDUIT INSTALLATION/ 

PINNING 8, REINFORCEMENT DETAILS 

1- A NEW BASE SLAB EXTENSON SHALL BE POURED 10 PROVIDE A STABLE. LEVEL PLATFORM FOR THE NEW SWITCHBOARD. THE NEW 

SLAB EXTENSION SHALL BE PINNED TO THE EXISTNG SLAB AS DETAXED ON THIS DRAWNG. 

2- ALL MATERIALS AND WCAKMANSHP SMALL BEN ACCORDANCE WITH CURRENT AUSTRALIAN STANDARDS, CODES AND RELEVANT 

BULDING AUTHORITY BY-LAWS. 

3- ALL CONCRETE SHALL COMPLY WITH 111E AUSTRALIAN STANDARDS CONCRETE STRUCTURES COX AS3600-2001 AND THE BRISBANE 
WATER .REFERENCE SPECIFKATION FOR CONCRETE WORK PSE-SS002. 

4- ALL CONCRETE SHALL BE GRADE N32. THE MAXIMUM SIZE OF AGGREGATE IN THE CONCRETE SHALL BE 20nm. 

EXPOSED EXTERNAL EDGNG SHALL FINSHED MTH AN AR RIS TO MATCH THE EXISTING BASE SLAB. 

6- THE CONTRACTOR SHALL DETERMINE THE FINAL DIMENSION OF THE WIDTH OF THE NEW BASE 310.8 EXTENSION IN ORDER TO MATCH THE 
EXISTNG BASE SLAB. 

7- PENETRATIONS FOR CONDUIT STUBS SHALL BE ALLOWED FOR IN ACCORDANCE WITH THE CONDUIT LAYOUT SHOWN ON THIS DRAWING. 

8- THE CONTRACTOR SHALL OENTIFY ALL THE SERVICES MD-0,1 THE IMMEDIATE AREA THAT MAY BE AFFECTED BY THE NSTALLATION OF 

THE NEW SLAB AND CONDUITS. THESE SERVKES SHALL BE PROTECTED AND MAINTANED. 

CONDUIT NOTES 

9- PVC HEAVE DUTY ELECTRICAL CONDUITS (ORANGE) CAST INTO NEW CONCRETE PLINTH EXTENSION. ALL CONDUITS FITTED WITH LONG 

RADIUS BENDS AND EXTENDING 300mo BEYOND PtNTH EDGE. ALL CONDUIT FITTED MTN END CAPS TO PREVENT THE INGRESS OF 

MOISTURE AND SON. 

10- NESCD EARTH ROD CONNECTION BOX TO BE CAST IN AND FLUSH WITH SLAB. ALLOW A PIN OF Sloe CLEARANCE FROM CONNECTION 

BOX LID TO THE BASE OF SWITCHBOARD. 100ron CONDUIT CAST VERTICALLY IN SLAB TO EXTEND FROM INSIDE CONNECTION BOX. DOWN TO 

GROUND LEVEL. THIS CONDUIT ALLOWS FOR THE INSTALLATION OF AN EARTHING ROD. 20on CONDUIT FOR EARTH IS TO BE MARRED INTO 
THIS CONNECTION BOX PRIOR TO POURING ANY CONCRETE WOWS. REFER DETAIL R SHEET 11 

11- 25mn COMMUNICATIONS CONDUIT (WHITE) 

12- THESE SASImoo PVC CONDUITS ALREADY EXIST NTO THE CABLE PIT. ELECTRICAL CONTRACTOR TO DETERMINE IF THESE ARE N 
ADEQUATE CONDITION AND If NOT, THEN MUST INSTALL NEW PVC Sloe CONDUITS TO THE EXISTNG CABLE PIT. THESE EXISTING 

CONDUITS. f USED. ARE TO BE CAST INTO THE HEW SLAB EXTENSION. 

13- THESE 2,130wo I 1aSOron PVC CONDUITS ALREADY EXIST INTO THE GENERATOR CABLE PIT. ELECTRICAL CONTRACTOR TO CAST THESE 
CONDUITS INTO THE NEW SLAB EXTENSA:N. 

14- CONTRACTOR TO NOTE AND TAKE WARNING OF THE EXISTENCE OF HIGH VOLTAGE CABLING BETWEEN THE INV TRANSFORMER AND 
THE SUPPLY AUTHORITY SERVICE POLE No641 
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2 3 5 6 7 a 10 12 13 14 15 
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H 

SP175 SIR WILLIAM McGREGOR DRIVE 
SEWAGE PUMPING STATION 

SITE COVER SHEET 

,- ELECTRICAL DRAWINGS INDEX 
. 

DWG N°. TITLE SHEET REVISIONS 

486/5/7-0018-000 SITE COVER SHEET 00 P1 0 A 

486/5/7-0018-001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 P1 0 A 

486/5/7-0018-002 PUMP 01 SCHEMATIC DIAGRAM 02 P1 0 A B 

486/5/7-0018-003 PUMP 02 SCHEMATIC DIAGRAM 03 P1 0 A B 

486/5/7-0018-004 DRY WELL SUMP PUMP SCHEMATIC DIAGRAM 04 P1 0 A 

486/5/7-0018-005 RESERVED (GENERATOR CONTROL) 05 

486/5/7-0018-006 COMMON CONTROLS SCHEMATIC DIAGRAM 06 P1 0 A 

486/5/7-001B-007 COMMON RTU I/O SCHEMATIC DIAGRAM 07 P1 0 A 

486/5/7-0018-008 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 08 P1 0 A 

486/5/7-0018-009 RTU DIGITAL INPUTS TERMINATION DIAGRAM 09 P1 0 A B 

486/5/7-0018-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM 10 P1 0 A B 

486/5/7-0018-011 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM 11 P1 0 A 

86/5/7-0018-012 RTU ANALOGS & MISCELLANEOUS TERMINATION DIAGRAM 12 P1 0 A 

486/5/7-0018-013 RESERVED (COMMON CONTROLS TERMINATION DIAGRAM) 13 

486/5/7-0018-014 EQUIPMENT LIST 14 P1 0 A B 

486/5/7-0018-015 CABLE SCHEDULE 15 P1 0 A 

486/5/7-0018-016 SWITCHBOARD LABEL SCHEDULE 16 P1 0 A B 

486/5/7-0018-017 SWITCHBOARD CONSTRUCTION DETAILS 17 P1 0 A 

486/5/7-0018-018 SWITCHBOARD CONSTRUCTION DETAILS 18 P1 0 A 

486/5/7-0018-019 RAG REDUCTION TUBE FOR THE HYDROSTATIC LEVEL PROBE 19 P1 0 A 

486/5/7-0018-020 CATHODIC PROTECTION UNIT - CONSTRUCTION AND WIRING DETAILS 20 P1 0 

486/5/7-0018-021 FIELD DISCONNECTION BOXES 21 P1 0 A 

486/5/7-0018-022 SWITCHBOARD GENERAL ARRANGEMENT - ELEVATIONS - SINGLE SIDED 22 P1 0 A B 

486/5/7-0018-023 SWITCHBOARD GENERAL ARRANGEMENT - SECTIONS - SINGLE SIDED 23 P1 0 A 

486/5/7-0018-024 SLAB & CONDUIT DETAILS 24 P1 0 A 

. i 

. . STANDARD VARIABLES 

DESCRIPTION VALUES 
CT METERING ISOLATOR MA Sla 250 3P 

NORMAL SUPPLY MAIN SWITCH 750A XS1065E/256 

GENERATOR SUPPLY MAIN SWITCH rxIA YLSO00SE/2S0 

PUMP1 CIRCUIT BREAKER 16IA )01250N1/161 

PUMP2 CIRCUIT BREAKER 160A XN250N1/161 

DRY WELL SUMP PUMP CIRCUIT BREAKER 21A XS1250/20 ELIZA 

PUMP VSD SIZE FC202PS5K 

PUMP RATING 54:1tW ISA 

PUMP LINE CONTACTOR CA6-NS 

SUMP PUMP RATING 2214M 41A 

SUMP PUMP CONTACTOR & TOL CA7-16 M-24 

WET WELL LEVEL TRANSMITTER 11116742121:11A3 6. 

EMERGENCY STORAGE WELL LEVEL TRANSMITTER NOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER 16174XXCIGUALX Ma ,..:7C 

WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE 

FLOWMETER RANGE 1501/3 

RADIO DR100-06A02-D9 

EMERGENCY PUMPING TIME TBAsec 

No of SINGLE POINT PROBES 6 

INCOMING MAINS SUPPLY CABLE 95mm1 

MAIN EARTHING CABLE 25mm2 

INCOMING GENERATOR SUPPLY CABLE NOT APPLICABLE 

PUMP MOTOR CABLES 2 x lOmmi 4 4c x 1561d 

PUMP SUPPLY CABLES (To J-Box) 1 x 35men2 . 4c x 1 Snx.1 

J 

r . STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE IN OIL (MO SENSOR AND FAULT RELAY YES DICO 

B 0E3 NO SENSOR AND FAULT RELAY 

C INDIVIDUAL PUMP BEARING TEMPERATURE Ma NO SENSOR AND IAULT RELAY 

D INDIVIDUAL PUMP REFLUX VALVE MICROS WITCH YES "NA 

E STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS AND RELAYS YES DC 
: Cal NO 

G STATION EMERGENCY STORAGE LEVEL 8111 NO SENSOR 

H STATION DELIVERY FLOWMETER YES MI) 
I BACKUP COMMUNICATION OPTIONS YES CIRLI 

J PUMP CONNECTION (Direct Connected) YES OBI 
K CATHODIC PROTECTION YES MO 
L MOTOR THERMISTORS (Direct Connected) YES MO 
M ODOUR CONTROL PM NO 

N CURRENT TRANSFORMER (CT) METERING YES CM 
0 PUMPS ELECTRICAL INTERLOCK (Mains & Generator) YES MO 
P WET WELL WASHER 853:3 NO 

Q VALVE PIT SUMP PUMP LEVEL PROBE ItiKI NO AND 

R TELEMETRY RADIO YES MX 
S WET WELL ULTRASONIC LEVEL SENSOR Et2R3 NO 

T SINGLE SIDED SWITCHBOARD YES o::41 

U DELIVERY PRESSURE TRANSMITTER YES MO 
V CHEMICAL DOSING YES aitIt, 
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2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD. ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS i OVERLOADS TO IEC 947-4-1. 

Verrtratittet ritgabv; 
ATM. - ORO VAVOSIZAVEC VattAtte'-106. 

4. ADD POINT OF SUPPLY 

5. ADD ACTUAL FAULT LEVEL 

FLUORO IN RTU CUBICLE 

FLUORO IN MAIN SWITCH CUBICLE 

FLUORO IN COMMON CUBICLE 

FLUORO IN BOLTED CONNECTION CUBICLE 

FLUORO IN DISTRIBUTION CUBICLE 

FLUORO IN VSD 1 CONTROL CUBICLE 

FLUORO IN VSD 2 CONTROL CUBICLE 
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TERMISAL BLOCK 3 

6 2 13 14 15 16 

CONSTRUCTION 

Cubicle construction Tam Marine grade Aluoinius 6251. 

Plinth constructing 160x60 channel 1061 T6 Grade Alum:MAL 

Folded, "Poke MC- L -TIG welded with all risible seams and joints fully welded. 

free from splatter and ground smooth where needed 

External doors and covers fitted with Enka 1011-201 self grip seal 

iftermifeiridANW44s- 
41ELEN:11-11h14L041RitdrOMW4LIONerdiA h:10,404ms 

krEltWa'ac :11MVPICI`101San 
Dour stiffeners, door Oars, cable straps, and document holders etc fitted 

Awe shown on the drawings. 

Door stiffeners to be S/Steel and of Out ficett strength to prevent being 

deformed when subjected to reasonable loads. *imam 3mm S/Sted 

Lift-off covers and mounting panels fixed with M1 studs L chrome acorn nuts. 

Gland plates aanuf acttred from fns Bakelite, uriless otherwise shown 

Inspection/Access plates manufactured from Sow alumiium. 

Glarod/Inspectioa/Access plate openings reinforced with 2S0Orrei flat duirrrisn bar. IDetai a 
Cable glands to be fitted with (01P91-014011 side iostalled withis cubicle. betas G) 

10 ( S tackled to rdicle 
GlaodAspection/Access plate Fangs of nem. 
GlandAnspectiort/Access plates to maintain a SOon clearance from section cinders. 

Glaad/bispectian/Access plates re NOT to be split. 

tinges ksterna0 Selectrix HIB4Siss-314. Stainless Steel. 

Stn so-er 
Winged escutchtans fixed with Enid V4 torn 1001-U142 

jocks D*01-5 1- 4.6-10 

Dia& Swing Mande 211-1214. Staidess Steel 

Setectric1107-Uti3 3p1 ram 

lockwmid 71 Bret Leek 

Elia *45-U3 roller rod 

Key Codes RC494A,R(411A8, ItC4KAK refer to each door for darificatnn. 

WIRING 

All morns to be PVC 391 HT Ii/1(v Grade with tinned conductor. 

Control and intrunentatioo wing has Beale copper conductors, and is colour 

coded as detailed below, numbered each end, and terminated by Me use of 

appropriate pre-insulated crimp Tugs or pin. 

belted lort0i rioaeitti 
Aol1gif*Kbelidris."*101htt0,_ 
6t-lajtSMADVIA§Vgifttlitt.14- 
14Wit-WIrecksliirsoikgartefirids-olagiferairrtill 
l'arsAttkotmMt tS113.sil Mnpes ..eats 

srry"a 
swksk&s,_13t 

tAldattakalsi.Msrie.t.c*f451%**ct..Xs- 
fsistr-arost 
4-20nA analog signals Internal 1 external) mired is shielded pair minimum sVe 1 Swint, 

and earthed at one end wily tSwitchbard end for extend signals) 

Al 240VM terminals Incited in the RTU or PLC sections shall be shaded and labelled 

- Danger 24 IYAC 

Earth doles 1111110041 25sgna Neale 

locks Doors 511 

Sdetirix Swing Handle 1107-SS02-3%. Staidless Sled 

Stitt-trim 11117-UT23 Nit um 

Egi 1141-U3 roller rod 

DEMO( padlech 45rom brass pin tumbler. Key No32S. dr 2 keys, 

OPERATING PARAMETERS 

Standard 

Current 1. Freguenty 

Rated Operational Voltage Ue 

Rated Insulation Voltage IA 

Rated Airdiary Voltage 

Rated (irrent thin Bo) 
Short fruit Current he 

Duration of Ise 

Decree of Protection 

Measure of Protection ly barriers 

and tilde:arts 
Service Condtions 

Mass 

Forms of Segregation 

Earthing System 

AS 3431.1 

AC SOttz 

41S VAC 

661 V 

241 YAC / 24 VD( 

301 AMPS 

kA 

1 sec 

1P 55 to As nit 

Outdoors 

Nat meting 20004 

Feral 
TN-S 

PAI{T00 

Aluoisia. Su-face Preparation 

Fresh smooth all emposed welds, dean, !legate, and degrease all surfaces. 

Surfaces pretreatment n accordance wilt AS 1500 LAS 311S using 

Novas IF acid etch cleaner, Marmot 12 conversion coatis L clean water rinses 

Apply KLUX ALPHATECH 3000 powder coat to manufacturer's recomnendations. 

CLEKLE 1 EXTERNAL COMPCKNTS INAUX Mist Green NAN matt finish. 

INTERIOR ITEMS Imountig panels, escutcheons, etc.): DIXUX Bright Whole 132160 

Koltun Dry Fim Thidusess all surf aces SO microns. 

Doors d e 

Ensure a minima clearance of 100ne is maintaiied between cable &Ong and 

gland plates. 

twat to feafoplast 512001 system. 

.fir..!40,64r1.WW4134iglf tirRir ritglIs17.1W 
_ 

Refer to sheet El for coding ktais for RTU dummies-firm plugs. 
Coding piss most he fitted to both the iuonnect plug and termini block 

COLOUR CODE 

Phase wing IAA LO] 

Potential Neterig (240/ 45 via 
(orient Metering ISKoodary) 

240 VAC Control Adige 

240 VAC Nevtri 
21. VEX Positive supplies 

24 VD( Negative supplies 

24 VD( Wing 

RTU L PLC Wiring 

Electrode bring 

Intrinsically site wing 

Earth 

Doer L Escutcheon Ear% Bonds 

Red, Ade Blue 

Red, While, Blue, Black 

Rol, Ade, Blue, Grey 

Red 

Black 

Orange 

Violet 

Grey 

Grey 

Salmon 

light Blue 

Green/Yellow 

Er eels/Yellow 

23scr0m bointn 

LSsgrom 

251gom 

lOsonai 

Ilts Ina 
Sonja 

1.0s two 

1.0s ins 
15sgron 

Osiers 
15s glom 

2..Ssgros Inks) 

4 sirm 

LABELS 

Internal labels W/B engraved ABS PLASTIC to label schedule. 

Waning labels hod engraved ABS PLASTIC to label sdstbAt.. 

E/Stop labels 1/11 eng-aved ASS PUSDC to laInd sche444.e.. 

Fest letter x Background (dew, Second letter = letterirg colour. 

Kan switch labels 

Pup CB labels 

(impartment labels 

F/Stop labels 

Warning labels 

HAIN SWITCH 

410A 

PUMP Nol 
2S0A 

RTU 

10vom 

4.. 

Lass 

Material ABS PLASTK 
(dour B/W 

Material ABS PLASTK 
Colour WIS 

loom Material Stainless Sted 

EMERGENCY STOP 4'" 

DANGER 415V 
7 ism 

ISOLATE ELSE WHERE 1- 5" 

Material ABS PLASTK 
(dour Y/B 

Material ABS PLASTIC 
Wax R/W 

Wend labels secured by MT chrome plated petal. threads. 

(B's to be identified with individual labels as per label schedule 

libels obstructed by switchloard wiring art relocated to adjacent duct lid. 
labels secured by 113 nylon threads. 

The dxt lid is secured by a single cable tie of one corner. 

External labels secured by K3 3% stainless sleet metal threads. 

FILTERED SUPPLY ARRANGEMENT 

®F§ 

it 

0 
O 

0 
0 

P10 MO 

OHO 000 
t). 

boot 
Y --1 

O® 

rum no 1 

000 ODD 
<10c. 

Mfrff 

®O 

Allow elevate for all 
caws connections 

Allow minimum dst awe for 
eacipment to dear and on 

ESCUTCHEON LAYOUT 

DETAIL R 

"Ix 

Shroud behind 

Shroud behird 

O 

Iry Immo o) 

0 

0 
0 

O 
0 

0 
0 

0 

IId 
.4> 

NON -FILTERED SUPPLY ARRANGEMENT 

DETAIL M 

SUT-DtSTREUTTON BOARD ARRANGEMENT 

DLPLKATE FOR nee 1 L 2 

0 

0 

SUB {CAA° 
ISOLATOR 

NOKATINe 
StetutS 

RTU DISCONNECT PLUGS 
- (MK 

CODING DETAILS ;b1.. PIN 

TERMNAL BLOCK 1 

'411111111111,,1111111U 

I'4'43111111111WrZ 
PLUG I 

TERNHAL 516(K 2 

IZIIIIIMIL11111111 

PLUG 2 

',:11Z1,11111111111.ZAW 
PLUG 3 

TERMINAL BLOCK 

1131111111111W 
1Z1,1W111111111111WIrAZ 

PLUG 

TERMINAL IL CLK 5 

11111111'41111Z1111 

,zwirminiurz.z 
PLUG 

TERMAL BLOCK I 

111111111E1M1111 
AAAIIIIIIIIIIaAAa 

PLUG 6 

ESCUTCHEON LAYOUT 

DETAIL S 

Sheet 17 
FOR CONSTRUCTION 

A 

Aar 10.07 ISSUED FOR CONSTRUCTION P.H. !fn. eA,....yyyyy yyymye.yeqyympyy my 
LA.% If OMYOKKI Me Mt Rol IK WO ek 
1112.111.0 Wm/1 114 611(1.0POressool OF 

00444 VATIIN 

DRAFTED PRAGUE Orisinai Sono] by ',WITT/OFT 

DESIGN R.P.E.O. No. 

Nr- 
5.7.07 

DATE 

Onginel &owed by FFORNAS1ER 

PRINCIPAL DESIGN MANAGER 

6.7.07 

DATE 

.5 " as 7.-1.-3- 

.'S./TITLE 
SITE 

SP175 SIR WILLIAM McGREGOR DR. 
SEWAGE PUMP STATION 

SWITCHBOARD 
CONSTRUCTION DETAILS 

Nr- 
SHEET No. 17 

0 08.07 ISSUED FOR TENDER DRAFTING CHECK A_WRT140FT BRISBANE WATER DRAVANG No 

486/5/7-0018-017 
AMEND. 

A Pt 04.07 ISSUED FOR REVIEW P.I-I.' A.W. 0 2004 CAD FILE 5T-001 5set_A OrisinI boned by RJANFADA 

DESIGN CHECK 

5192 

R.P.E.O. No. 

6.7,07 

DATE 

Onginal &good by P.SHERRIFF 

CLIENT DELEGATE 

61.07 

DATE No DATE AMENDMENT DRN. APO Reference Dravengs BCC. FILE No. 
Fas.AH E 

wArifil 

no IMAM SI-10.43Oln 1.1J 

2 10 12 13 
16 
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13 I 14 6 

C 

4-- 

0 

101 

1 

30 

113 J 30-1 
61 

;WW1 GA*. 114 tat 
Supply Mosel 

NM down bracket 

0 
Ilwa Ga 

Akaiion Sun %ell 
Son shield orates radon RIO 

--30 
CUBICLE 

0 IS Alue4,%, boss 
central kWemit 'tread MI 

Pol x IS 3% Sisted Who Dead 
Sorbet Strevs d 
310 Sistee( satin 1 114 WOW 

Storey veld toss int* position 

Note: Sr two re not lo penetrate cubicle metalwork 

DETAIL B 

(SUN SHIELD MOUNTFOG TO SEES, REAR A) DOORS) 

Noll down bracket pumt 
)Supply hotel 

DETAIL E2 

!BOEING DOk/N FACUTES DU AU 
"(Talmo 

1461le 

Stel.ak Le Jai...U. dard 
=1....11. glow M viii. 

1% flahal said. 

Svoldboard (I (11 

Peopetot Dante 
Nno vita X ho Ilk all rvor4 

Pkito %h itch{ 
Mont:. Want Pat flo 6141161 

51.51a4 on* 
avant 4 road to Kw* 

NW dirty kadott 

Ian Alumina" Sun Roof 
stepil IT oft Ifo11 If rear 

WIPCLE 

025 Monioia toss 
central ithrual Mortal Mt 

MOS 3% Sistee( Saito Head Socket Screws 
civ 356 Sistett sprig l Rat vaster 
wallop root in a ohm. of i posRinos. 

Weld boss info position 

Note: Screws ore DOI to penetrate cubicle metalwork 

DETAIL El 

1110LTISG DOWN EACUTES DETAIL) 

EXTERNAL) 

SET UP CBICLE TO BE LEVEL I, PLUMB BEFORE 
BOLTING TO CONCRETE PLINTH USING M14 BOLTS 

DETAIL N 

(AERIAL SUPPORT BRACKET DETAU 

PSO 

0000 
1 V V 1£ 

000 
11 L2 13 

Br Weft 
Suter:In 

DETAIL LI 

YSO CABLE BITTING DETAIL 

YED MIELE 

SvTtchtoard 
farthShod 

NI/ .11.1% oka. 

ole shin NA,/ weld 
1%.4 di% I% oewlenba 
mid PITS 

Oohs yaps 

ma twou mo shied 
Mtge 6a4 inc6e1 fawn. 
I etas 

156. 41..6.1 mole li. 

DETAIL L2 

vs') (ABLE EARTHING PETAL 

DRY WELL 1- BOX 

crass 
Extlio; Platt 

t42 

l'AR411 

0. 
W tiovnting <Wools 

E 
for 'YEW 630A 
connection Pigs 

1 100 

DETAIL 

151.00 ROOF EMIG DUAL) 

1116 121 )16 Sistetl Batton Mead 
Socket Suers do Neoprene washer 
to prevent awns of vale 

Dr ill 1111taraoct bolt 
n cuticle I. angle 

CLIBIL1 

< el referral 1Med MIL 

DETAIL D 

EYE BOLT FIXING VALI 

WI L lap Moo square "NI dectrial 
comection tot Cart is slat. MA sums L vaskrs 

DETAIL 0 
MOUNTING DETAILS 

GENERATOR CONNECTIONS 

100 

J 
fr., L. kr* strapping 1+ 

3no Far strip 

ttoensions to sail .dew 

Support bracket Fowl to tooionent pawl_ 
Nan strip used to 141 iwice manly n plate_ 

DETAIL X 
010001 MOUNTING SAAOCETI 

Door stirrer 

Wiens et 
loot stittor 

350 

Support shill 
levered pinion 

t011 *taint tar prole 
310. stifles. steel veldt) 
to col vi rentorctoont 
4.4 bent op Is 
top of slab LL 

135 x Alusiapon plate 
velded to Inv if prevent 
wortss 4 valet 

electrical condo4 
h switchboard 

DETAIL Y 

timioacm COMIECtION BOX CETAU 

(ooprecsion seal 

61.4 aft 

Z".." At cable glands iatileil IA north.. seal located, 
wilt. the 1114141 

DETAIL G 

lEABLE GEM) ItSTALLATElti DETAIL) 

055 

DETAIL H 

IRTU LAPTOP SUPPORT SHELF) 

1 - 3Ohn x 631wo (.Ilustor per Phase, tt E 

3 - 12owo No holes per Phase N L E for tab) connections 

I over 1266 hole fore terra generator tonnectioni 

0 

4 

IO 

4 

DETAIL I 

(GENERATOR BOLTED CONNECTION' 

NOTE 

000151011tS Of PEICEXT CM DOOR ARRA/600R 

!JAMS( SltELD 110111 VHF AUSIWIC FOR All 
DOCKS 1O pfN PIE Rill US. 

NOTE 1 

DETAIL Q 

I SH10UDNG - ENE SPX FED EQUIPMENT) 

tootir000. stal 

,L=1, Gland plate toon 

Rentorcing tar 25.11.. 

Vekil Iat 
Into poldion LMt 1213% Sisteel 1141on Bead Sam 

dr 3% Shied flat rasher 
metal pland plate at 101r Weak, 

Note: Screws re not to penetrate reinforcing b 

Door stittner 

Support shelf in 

vaned position 

DETAIL F 

NEMO PLATE FMK 

22 

DETAIL K 

DOOR SUN STWLD LUAU 

91 

o xtops 
and 

$111000ARD 

111111." 

P1/4TH 

Cables to 
Wel ref 

Drill lot ni4er hog 
1 I pal seat Rif 
table &antler 

DETAIL W 

(WET WELL CONDUIT SEALIK DETAIL) 

(Fit 3n6 neoprene gasket between plinth I Do* 
(Firings 314 s/steel bolts, nuts, flat L spring washers) 

DETAIL P 

(AERIAL RANGE MINIM DUAL) 

Sheet 18 
FOR CONSTRUCTION 

A 10.07 ISSUED FOR CONSTRUCTION P.H. , r by,...yry.K.ey,yeybymee,,,,,,ygyymy 
1.4,6 II 03011411 MO KAT Hot K two o 
WIMP= IRWIN 0.1411194161101 If 

DRAFTED P.HAGUE Original Signed by A.W1TT1.10FT 

DESIGN R.P.E 0 No. 

5.7.07 

DATE 

Original S by FFCRNASER 

PRINCIPAL DESIGNAIANAC.F_R 

6.7.07 \'------NC 
DATE " 

7-1._1117 - 

SITE 
"sr 

SP 175 SIR WILLIAM McGREGOR DR. 
SEWAGE PUMP STATION 

N. , 

TITLE 

SWITCHBOARD 
CONSTRUCTION DETAILS 

1/- 
SHEET M. li 

0 06.07 ISSUED FOR TENDER P.H. W. DRAFTING CHECK A_wrrn40FT 
BRISBANE WATER DRAWING No. 

486/5/7-0018-018 
AMEND. 

A 
P704.07 ISSUED FOR REVIEW P.H. AW. 02001 CAD RE 57-001 Etset_A Onginal bgnee1 by R.JANFADA 

DESIGN DIECK 

5192 

R.P.E.CI No. 

6.707 

DATE 

Original Signed by P.SNERRIFF 

CLIENT DELEGATE 

6.707 
No S.- 
.-.. 

DATE 

w... .... 

AMENDMENT 

. .. ..... ... ..-.. 
DON. Reference Reference Drawings .6.C.C. FILE No. PrIflUPE 

1,_. 

2 3 4 6 7 
9 2 13 14 16 

G 1133 water 5yp.p2(a"4 drafgr...g.'&2,40, pjaps_WlectriW2,,seyierage:xietwoAMsk175s.yonc9dr-,-yeliability irnpfpyerog01 for construclipq3.57:001.85pt .asJwQ,-:..PRINJgDL3:33:Z4 PM - 03j1Q101. 
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15 1 16 

NORTHERN SURVEY MARKER No.291 
mAHO = 7.111 

A 

O 

10.07 

S/STEEL 
CABLE GLANDS 
lie Suit) 

ICI . /PLATES 
,-Troo BRASS 

Note 

1111111111, 

HANGING 
HOOK 
Note 1 

& of ELECTRODE BOX 
RAM3 =1.123 

SURCHARGE IttINENT 
LEVEL PROBE 

SURCHARGE IMMINENT LEVEL 
InAHD = 3.993 

3.830 metres 

6.050 metres 

NCH LEVEL 
IWO =1.173 

HIGH LEVEL 

ii 

y 
PROBE 

QTY MATERIALS LIST 

1 1 LENGTH OF HEAVY DUTY 
ORANGE PVC CONDUIT 40mm 

2 1 CONDUIT END CAP 

3 2 STAINLESS STEEL CABLE GLAND 

4 3 CABLE CLAMP SUSPENSION EYELET 

ISSUED FOR CONSTRUCTION 
0607 ISSUED FOR TENDER 

PI 04.07 ISSUED FOR REVIEW 
No DATE AMENDNEK7 

P.N. 

BOTTOM OF PROBE 
mAHO 1.323 

CONDUIT TO 
SWITCHBOARD 

200 

(ABLE CLAMP 
SUSPENSION EYELET 

7.500 metres 
NOTES 1? metres 

S/STEEL CABLE GLAND 
1To Suitl 

END CAP 
114o Glue) 

FIX II PLACE WITH 
3 ic Mt /STEEL SCREWS 

411Om PVC CONDUIT 

DRILLED 6mm HOLES AT 
300no. INTERVALS ALONG 
THE LENGTH OF THE CONDUIT 

HYDROSTATK LEVEL 
PROBE 

RANGE t Go 

LEVEL PROBE INSTALLATION NOTES 

t Install stainless steel support hook for 
the suspension of the hydrostatic probe. 

2. Drill 4 x 6mm holes, 150mm from each end and every 30 Omm 
of the cut length, prior to installation. 

3. Install so that the conduit slides over the probe the maxmium 
amount possible. Do Not glue the conduit to the end cap. 

4. Tighten the securing cable gland. 

5. Suspend the probe tips at the calculated level, from the 
bottom of the electrode box as shown. 

INS MIRK IMPART MAU/ R MRCP) ITM 
VV Mil If 0 1 , 1 1 1 0 1 f YM wit Mak 01140 

AMMO= WWI TIC MICAS AMMAN OF 

WSW( YAM 
P.M. A.W. 

DRN. ART. 

0 2001 

DRAFTED P.I1AGUE 

DRAFTING DECK AwITT110FT 

CAD FILE 57-0018set_A 

Original Signed by A.VATIHOFT 

DESIGN 

5.7.07 

R.P.E.O. No. DATE 

OriginaI signed by R.JANFADA 5192 6.7.07 

R.P.E.O. No. DATE 

IP48 RATED "VEGABAR 74 - PRESSURE 
SENSOR WITH MO (11/21 BSP 
THREADED MALE ENO. MODEL TO 
SUIT PRESSURE RANGE AND CABLE 

iLENGTH FOR EACH RIDIVIDUAL SITE. 
EXAMPLE MOOEL -131174XXGGI?FlA2X- 

PRESSURE RANGE --I 
Dm° 11/21 BSP TO 

DN32 111/41BSP STAINLESS 
STEEL REDUCING SOCKET 

CABLE 10 REMOTE -VEGABAR 
DIST2XBAX- ELECTRONKS IN 

PUMPING STATION SWITCHBOARD 0632 111/ 41 BSP STAINLESS 
STEEL 101 EQUAL MALE BEND. 

A 

DETAILS OF NON PREFERED INSTALLATION 
TO BE USED WHERE SPACE IS LIMITED 

REDUCE TO SUIT 
EXISTING PRESSURE 
POINT STOP COCK 

Original Signer! by F.FORNASER 6.7.07 

PRINCPAL DESIGN MANAGER DATE 

Original Signed by P.SHERR1FF 6.7.07 

A-A 
- EXISTING ON 

SITE 

PRESSURE POINT 
STOP COCK 

13-B 

TO BE INSTALLED 
ON SITE 

01141 111/21 BSP TO 

Dt432 (11161 BSP STAN.ESS 
STEEL REDUCING SOCKET 

D102111/0 BSP 
STARLESS STEEL NIPPLE. 

D1432 STARLESS STEEL UNION WITH 

DN32 (11/41 BSP FEMALE ENDS AND 

INSTALLED WITH FEMALE SECTION OF 

(NON ADJACENT TO VALVE 

DN32 111/ 416SP 
STAINLESS STEEL NIPPLE. 

DETAILS OF PREFERED INSTALLATION 

PRESSURE TRANSMITTER INSTALLATION NOTES 

1. Material: All stainless steel 
fittings to be grade 316. 

2. Galling: All stainless steel 
threads to be lubricated with 
approved anti galling grease 
and thread tape where applicable. 

3. Install as per 'prefered' detail 
unless space limitations prevents 
this method. 

BUILT AS \ 

401 

Sheet 19 

Reference Dravriegs B.C.C. FILE No. 
BALS 

wAIP.E TEA 

Al 94 watgr supok258 Itaftin.M6248 plar15eiectricall2Aseweraa 'oetwprkskso17.5.swincadr. Aceliabitity.irtrovernert\for.constluclion'770010setit.dwg,..-2gitakgNi32 P.M410/10/01 _ - . . 

'MIMOSA!' P.P.M.111 Ivy 
EIESIGN CHECK CLIENT DELEGATE DATE 

SITE 

SP175 SIR WILLIAM McGREGOR DR_ 
SEWAGE PUMP STATION 

r TITLE 

LEVEL PROBES 
AND PRESSURE TRANSMITTER 
INSTALLATION DETAILS 

FOR CONSTRUCTION 
SHEET No. 19 

BRISBANE WATER DRAWING No. 

486/5/7-0018-019 
AMEND. 

A 

- .. ;5. _ . . . 
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2 4 7 

9 

16 

682 

240VAC 

ZA SUPPLY 
(SHROUDED IP20) 

REF MIL 

O 

No 

NI1 8-s 

O 

RTU 

DIGITAL OUTPUT 

RTU RTU 

DIGITAL OUTPUT DIGITAL INPUT 
REF 07 -.14 REF 0114 REF 07:F2 

1 3 5T6 
REMOTE H3 
INTERUPT FAULT 

K1 S2 RESET 

Gn/YI 

LU 
LOCAL 
INTERUPT 

H1 

POWER ON 

A3 

INTERUPT 

LI 

L2 

OPTION K 

TDR1 

TRANSDUCER 
10 

80 

T1 

TRANSF. 

mi0 VR1 

VOLTMETER VARISTOR 

RTU 

ANALOG INPUT 
4-20mA 
REF 07F11 

ve 

CATHODIC 

PROTECTION 
PROBES 

11p 
-Ye 

O H1 
CATHODIC PROTECTION POWER SUPPLY 

H2 H3 Fl 

A DC VOLTS AMPS 

PO ER ON INTERUPT FAULT 5 AMPS 0 0 
MI M2 S1 S2 

10.07 ISSUED FOR CONSTRUCTION 
06.07 ISSUED FOR TENDER 
04.07 ISSUED FOR REVIEW 

HINGE FRONT PANEL LAYOUT 

NTS 

8 DIA HOLES 

PANEL FIXING 

1/4 TURN CAPTIVE FASTENERS 

TERMINALS 

AC INPUT 

TERMINALS 

DC OUTPUT 

RTU I/O 

15mm RETURN 

foi,1 71 d poi,-] 
,, A7/ 0 -7 

ITEM QTY DESCRIPTION I RS = RS COMPONENTS PART NUMBER) 
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No 

COMPANY Si ELECTRICS 

ELECTRICIAN ANDREW BURNELL 

LICENCE No. 39850 DATE: 03/06 

STANDARD VARIABLES 

DESCRIPTION VALUES 
CT METERING ISOLATOR- BOA 311150 3P 

NORMAL SUPPLY MAIN SWITCH 100A XSOOSE/751 

GENERATOR SUPPLY MAIN SWITCH MA XSA1OSE/750 

PUMP1 CIRCUIT BREAKER ISM 71250311/160 

PUMP2 CIRCUIT BREAKER 160A MOWS° 

DRY WELL SUMP PUMP CIRCUIT BREAKER NOT APPLICABLE 

PUMP VSD SIZE FC202P5SA 

PUMP RATING 50kM PA 

PUMP LINE CONTACTOR CA6-125 

SUMP PUMP RATING NOT APPLICABLE 

SUMP PUMP CONTACTOR & TOL NOT APPLICABLE 

WET WELL LEVEL TRANSMITTER EN161-A28MOIA3 6e 

EMERGENCY STORAGE WELL LEVEL TRANSMITTER NOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER E4C/W66111A2X 31e 

WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE 

FLOWMETER RANGE ?OM 

RADIO DR303-IXA0I-00 

EMERGENCY PUMPING TIME TBAsec 

No of SINGLE POINT PROBES 3 

INCOMING MAINS SUPPLY CABLE 95aua2 

MAIN EARTHING CABLE , 256o' 

INCOMING GENERATOR SUPPLY CABLE 35mini 

PUMP MOTOR-SUPPLY CABLE 1-4x16unai2 

. 

a 

r 
STANDARD DESIGN OPTIONS 

, 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE IN OIL IM10) SENSOR AND FAULT RELAY YES LEM 

tfE3 NO : 

' ' MS NO 

D INDIVIDUAL PUMP REFLUX VALVE MICROSWITCH YES 128:0 

: : : E133 NO : : : 

F STATION PERMANENT GENERATOR - ATS AND CONTROL CONNECTIONS YES CHO 

C STATION 6539 NO EMERGENCY STORAGE LEVEL SENSOR 

H STATION DELIVERY FLOWMETER YES COO 

I BACKUP COMMUNICATION OPTIONS YES MO 
J PUMP CONNECTION (Via Intergrated Disconnect Cubicle) YES CEO 

K CATHODIC PROTECTION YES Diall 

L MOTOR THERMISTORS (Via Intergrated Disconnect Cubicle) YES CEIE0 

M ODOUR CONTROL ® NO 

N CURRENT TRANSFORMER (CT) METERING YES CHO 

0 PUMPS ELECTRICAL INTERLOCK (Generator only) YES CBI 

P WET WELL WASHER YES CRC 

Q VALVE PIT SUMP PUMP AND LEVEL PROBE YES DEM 

R TELEMETRY RADIO YES CM 
S WET WELL ULTRASONIC EIES NO LEVEL SENSOR 

T SINGLE SIDED SWITCHBOARD YES Clia 

U DELIVERY PRESSURE TRANSMITTER YES OM 
V DOSING CE3 NO CHEMICAL 

Sheet 00 
AS BUILT 

10.07 ISSUED FOR CONSTRUCTION P.A. A-VV MAWS C0 PART DEMI IS ROWED IT Tit 
LAYS OP 0,111617 AID NAT 1076t EOM 01 
16314171XID VM1007 TIC EXPRESS POMSSKIN OF 

141611.41t bum 
0 2001 

DRAFTED P.HAGUE Original Signed by A.WITTHOFT 

DESIGN R.P.E.Q. No. 

5.707 

DATE 
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PRINCIPAL DESIGN MANAGER 
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DATE 
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N 5 
(0 

C C 
M m 

0 0 

Ri 0 
Z 0 
o Z 

A 
fn 

C 
0 

0 

ENERGEX SUPPLY FROM 3 PHASE 
415VAC SUPPLY PILLAR 

95mm2 (NOTE 4, 51 

N R WB 

SR1,2,3 Fl 

621 

80kA 

ng 

I 

m 
m 

m 

CD 

CP 

CD 

CD 

O 
--a 

622 

63A 

MEN 
LINK 

1 1 1 0 1 

METERING 
ISOLATOR 
250A 

SUPPLY AUTHORITY 
CT METERING 
TARIFF 22 

Q2 
NORMAL SUPPLY 
MAIN SWITCH 
200A 
(NOTE 1, 21 

Q7 00 
GEN-EX 

ENERGEX MAINS 
POWER FAILURE RELAY 
REF 0 SFS 
6o7 

- 
6A 

NI 

\.CTSN 
REF 05436 

Ni 

GENERATOR 

REMOTE GEN-SET 
'CONNECTION SOCKET 

03 
GEN SUPPLY 
MAIN SWITCH 
200A 
(NOTE 1, 21 

WB NE 
1 1 1 1 

YYYYY 

CTSG 
.REF 0566 

'A' Al A2 82 81 'B' 
NORMAL GENERATOR 
SUPPLY 

SOLENOID 
SUPPLY 

REF 05419 REF 05:19 

AUTOMATIC TRANSFER SWITCH 

Q9 

.. 

E N Ll L2 L3 

CONT'D ON SHEET 02 

63A 
SUB-DISTRIBUTION 

BOARD CB 

(NOTE 1, 21 

Q2 64.1 

N-012 "ir 0 
N2 (15A GPO 

--._J 

STATION MAINS 
POWER FAILURE RELAY 
REF 0782 

3 PHASE 
32 AMP 
OUTLET 

- 16A 

Q13 644 

N-013 
C RTU LAPTOP GPO 

- 10A 

Q14 
SPARE 

6A 

015 
Ko.,--41 SPARE 

10A 

Q16 650 

N6 
6A 

(117 665 

10A N7 

Q18 

6A 

SLCR 

REF 06:814 6515 

651C , 

651D 

670 

CRITEC 
SURGE 
FILTER 

651E 

651F 

ssn 

.661 030 662 

NOTES 
1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE ' 

SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD. ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES I. CABLE CORES ARE FERRULED 
WITH GRAFOPLAST 512000 COMPATIBLE LABELLING. 

4. ADD POINT OF SUPPLY 

5. ADD ACTUAL FAULT LEVEL 

FLUORO IN RTU CUBICLE 

FLUORO IN MAIN SWITCH CUBICLE 

FLUORO IN COMMON CUBICLE 

FLUORO IN ATS CUBICLE 

FLUORO IN DISTRIBUTION CUBICLE 

FLUORO IN VSD 1 CONTROL CUBICLE 

FLUORO IN VSO 2 CONTROL CUBICLE 

4A SNl RTU POWER SUPPLY 

NS 

019 _6E 
NIO 

10A 

020 682 

6A 
N11 

KQ21 Jill_ - N-012 - NI2 

10A 

661 031 663 

SURGE OIVERTER 4A SN2 RELAY 

661 032 664 

4A pc 

661 Q33 665 

4A 5N4 

SPARE 

SPARE 

REF 08:82 

REF 06:F11 

EMERGENCY PUMP CONTROL POWER SUPPLY & REF 06:64 
SURCHARGE IMMINENT RELAY REF 0653 

GENERATOR ANCILLARY SUPPLY 

CATHODIC PROTECTION REF 07510 
POWER SUPPLY 

VALVE PIT SUMP PUMP POWER 
SUPPLY 

m o 0 
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10 11 12 14 15 16 

CONT'D FROM SHEET 01 

E N RWB 

A 10.07 

C 

at, 1K1 

60A 

WON 

100 

\ 04-1 
6A SPEED ADJ. 

10 1W hum 

153 
101 

E/STOP 

103 

191 

192 

193 

111 111951PE1 

120 150 

53 

ng 1K9 

EMG1 

OFF ON 
I $0- 
I 155 EM.START 
1 

1K12 

110 

117 

REF 06:C6 

EMG1 

1100 

REF 06:C6 

55 

INTERGRATED 

EARTH RAIL 11- --2_ 
, DISCONNECTION CUBICLE 7-7 

DANFOSS 96 

FC202P551( 
97 MI 

VSD 
1U1 

lite RUN 
I COMMAND 

113 " 29FatIA MAX 

114 im 
19 FAULT RESET 

110 
12 COMMON 

27 COASTING 
STOP 

32 SETUP 2 

103 

110 
11(4 

REM LOC 
140 
S10 

111 

98 

(PEI 99 

SO 
130 

'READY/ 
AUTO 

FROM RTU 
REF 08:A13 

131 

I A000B 

II 

; 1 -r 
1.-- I_jJL _J 

- TNOTE 5 

i 

100 I 

°Di 

A000C 

1906. 

1006- 

1 MODBUS 2 
- , I 

. L_____68 - 69__.__._ j 
85485. A A A RS485A 

S 1 

TO VSD 2 

A- REF 03i5 
Cable le L_ _....! Cable ri 

VSD SPEED COMMAND 
4-20mA 
REF 02414 

103 

11(3 

11(3 107 

108 

1fC 

Theneostat 35'C 
101 

101 TSGA 21(3 

1K1 

HRM1 

011(2 

0 175 
%4 

CONT'D ON SHEET 03 

ISSUED FOR CONSTRUCTION 
08.08 AS BUILT 

B 11.07 

P.H. 

VSD TERMINATIONS CHANGED 
P.H. 

P.N. 

117- 

24VDC POWER SUPPLY 
REFER SHEET 0817 

117. 

PUMP CASING 

Br 

113 

1K10 114 

1K5 

0. GRUNDFOS i//- 
10111 MODULE 

JR1 

140 

WA 

MOISTURE IN 

OIL PROBE 

A.W. nos mama co net TI 6 PROMO BY Tit 
LAYS CO CORYNGNI NIO MAT MOT 0/ COPED OR 

10110:01XI0 =MT NC EXPRESS PUOISSION Of 
WSW( IIIATER 

A.W. 02005 

DRAFTED 

RESET 
DR? 

3P4 
102 SENSOR 

95 
03 

141 -0P5 - 
. 

I. 

q T1 C 

AL ARM \ 
T2 E 

P.HAGUE 

VSD READY/ IN AUTO 
REF 02:C12 

VSD RUNNING 
REF 02:02, 02£5, 0205 

PUMP E.STOP CONTACTOR 
REF 02:A3 

HOURS RUN METER 

CUBICLE FAN 

SUBMERSIBLE PUMP Not 
50kW 91AMPS 

MOTOR THERMISTORS 

CONTROL CCT 'POWER ON RELAY 
REF natz 

PUMP INTERLOCKING RELAY 
REF 02414 

MOISTURE IN OIL 
REF 02:C12 

ICIOsed in normal operation) 

Original Signed by AWITTHCIFT 

DRAFTING CHECK 

CAD FILE 

A.VVITTHOFT 

57-0038set_C 
No DATE AMENDMENT DRe. Reference Drawings ...B.C.C. FILE No. 

SIB Mk= SP-FP-M.10 Fot 
3 4 6 

DESIGN 

OrIghal signed by R.JANFADA 

DESIGN CHECK 

7 

ELECTRICAL AS BUILT DETAILS 
REV 

C 

COMPANY SJ ELECTFUCS 

ELECTRICIAN ANDREW BURNELL 

LICENCE No. 39850 DATE: 03/08 

5.7.07 Origami Signed by F.FORNASIER 6.7.07 

R.P.E.O. No. DATE PRINCIPAL DESIGN MANAGER DATE 

5192 6.7.07 

R.P.E.O. No. DATE 

B 

Original Signed by P.SHERRIFF 6.7.07 
ORMANE 

CLIENT DELEGATE DATE w. 

9 10 

lA 

RTU DIGITAL INPUTS 

. 24VDC POWER SUPPLY - 
REFER SHEET 013:C7 

3 

5 

7 

0 1:111-CON 1711-COIN 

2 P1-19 CM 

0100 1K2 
0 0/00- L000 -Cri.-11 - -124. 01-00 - CONTROL POWER ---° 
4 P1-01 0 

0101. 0101- 0101 ( 151..---21-0-( 01-01 )-- START PUSHBUTTON 
6 P1-112 1 

OW. .1.120 0107- 0 DIU fl01 1.___rii__( DI-02 )- STOP PUSHBUTTON 
8 P1 -433222 153 

0103. 0103- D103 

9 . 10 

21.1..0, 

11 

P104- D104 

12 

(1 2114- (4 DI-04 )--- RESET PUSHBUTTON 
0104. 

0105 110 0105- MOS 0._,7050,__( 

READY/AUTO.---° 
u 5 13 P1-06 

...........0 4/ 0106- 0106 < 010_rli__( 0(06. 

15 L 5 /6 P1-07 6 

0107. 1K5 

..----4) 
0/07- D107 0.102____Q_< 

17 10 P1 -08. 7 

0 0/08 { D---S45-021--( 

D109. _RE...FLUX 
29 

D109 < C1.._1051_ra__( 

P1-09 g 19 

21 

OW- 

22 P1-10 9 

-112-tilr-( DI-03 E/STOP PUSHBUTTON 
P1-04 3 

DI-05 RUNNING 

DI-06 )-- STARTER HEALTHY 

DI-07 MOISTURE IN OIL 

SPARE 

DI-09 REFLUX MICROSWITCH 

)- SPARE 
0 =Flow 0110 

DI-10 
1 r No Flow 0 

23 24 P1-11 10 

CONT'D ON 

SHEET 01 

RTU DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

001.14V 
ZA 16. 001.14V 

P4-01 . 103 

CONT'D ON 

SHEET 07 

CONT'D ON 

SHEET 01 

A0-00 A000. 

P4-02 

P4-03 

P4 -04 109 

0003 D003. 

P4-05 111 

A000- 

RTU ANALOG OUTPUTS 

RUN COMMAND 
106 REF 0264 

FAULT RESET 
108 REF 0204 

EMERGENCY MODE INTERRUPT 
110 REF 06. A 

RUN AT MAX 
112 REF 02:C4 

CONT'D ON 

SHEET 01 

VSD 

) A000 SMIA 
1LI _EA OMB r - AMA .I. VSD SPEED COMMAND 

P6-01 169 i 54 55 i 4-20mA 

3 REF 112.-18-' 

) 0 A000- 

P6-02 P6-02 170 

LEGEND: 

0 SWITCHBOARD CONTROL TERMINAL 

)1( FIELD TERMINAL 

O RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

O RTU MARSH. LINK TERMINAL 

911-02 

901-02 

A01-02 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

A000C 

NOTES 
t INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-44 

3. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. USE EMC COMPLIANT CABLE GLANDS TO EARTH SCREENING 
DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL L3 

Sheet 02 
AS BUILT 

AITF*119 MACQUARIE STREET 
TITLE 

PUMP Not SHEET No. 2 

SEWAGE PUMP STATION SCHEMATIC DIAGRAM BRISBANE WATER DRAWING No. AMEND. 

486/5/7-0038-002 C 

16 

A 

B 

C 

G 
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10 12 

CONT'D FROM SHEET 02 

E N R W 8 

Os 2K1 

160A 

ZOO 

SPEED ADJ. 
1IcD 1W 1Turn 

2S3 

E/STOP 

EARTH RAIL 111-3... _ 
hi 91 961 DANFOSS 

92 
FC202P55K 

MI 

193 

210 21(9 

EMG2 

OFF ON 
I .0 

I I 2S5 EM.START 
I * 

21(12 

10 

212 

REF 06:06 

21(10 

REF 06:D6 

213 

214 

VSD 
2U1 

18 RUN 
I COMMAND 

210 

29 FSPEED MAX 

119 FAULT RESET 

12 COMMON 

27 COASTING 
STOP 

REM LOC 
I It 

510 

15 

203 

1132 SETUP 2 

FROM VSD 1 

REF 02,E5 

203 

R5485A. 

97 

981 

IPEI 991 

50 
230 

331 231 

541 
1 

5511 

READY/ 
AUTO 

ssi 

A 00018 

V 
Agar 

INTERGRATED 
DISCONNECTION CUBICLE 

i 
II 

-7 1-- 
1 

i II 

INOTE 

5°2001 
04 I 

L 2011 

1022. 

- VSD SPEED COMMAND 
4-20mA 

- REF 03414 

1022- 

VSD READY/ IN AUTO 
REF 03(12 

RUNNING 

MODBUS 21 
68 - 69_ 

A R5-4858. 

204 

Cable 17 L_ Cab/e18 

2K3 

2K3 

02K3 

TO GRAPHIC DISPLAY 
REF 08111 

203 

207 

208 

2FC 

Tbereestat SK 
201 

201 

200N 

TSGA 224 1K3 

2K1 

HRM2 

2K 2 

1121(4 225 

J18- 

24VDC POWER SUPPLY 
REFER SHEET 08:J7 

PUMP CASING 

I 
MOISTURE IN 

OIL PROBE 

Br 

ri;j1) 

213 

2K5 

0 GRUNDFOS 
10 111 MODULE 

12 K10 

CONT'D ON SHEET 04 

214 

202 

C21203 

240 

241 

3R1 
RESET 

3R2 

3P4 
SENSOR 

aPS - 

q T1 C 

AL ARM \ 
ik5 T2 C 

MAIM 

VSD RUNNING 
REF 03(12,03£5,03f5 

PUMP E.STOP CONTACTOR 
REF 03:A3 

HOURS RUN METER 

CUBICLE FAN 

SUBMERSIBLE PUMP Not 
50kW 91AMPS 

MOTOR THERMISTORS 

CONTROL CCT 'POWER ON' RELAY 
REF 03812 

PUMP INTERLOCKING RELAY 
REF 0304 

MOISTURE IN OIL 
REF 01(12 
(Closed in normal operation) 

A 10.07 ISSUED FOR CONSTRUCTION P.H. 

C 08.08 AS BUILT P.H. 

INS RAPS aR MIT fl 0P B PROTECTED FT TIC 
LAYS Or Torre IT NORM: NOT t¢ COIRD OR 

RIMMED MMORT 71E DMUS PERM= Ca 
MOAK WARR 

DRAFTED P.HAGUE 

DRAFTING CHECK A.VVITTHOFT 

Original Signed by AMTTTHOFT 

DESIGN 
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TE 

10 

RTU DIGITAL INPUTS 

. 24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

2A 

35 

Di 

37 

16- 0 (112-CON 041-CON 

36 P2 -19 CM 

DI16. 2K2 0116- 13I16 
DI-16 >-- CONTROL POWER 

30 02-01 16 
IS1 

39 

43 

45 

41 

0118. 

0737. 

DI19. 
-.14' 253 

1S2 

01-17 )-4 START PUSHBUTTON 

0119- DIM 
42 

46 

P2-02 

p(2 fj..----111-12-(..03 DI-18 )-- STOP PUSHBUTTON 

D---0-(19 DI-19 )-- E/STOP PUSHBUTTON. 

t7 ( (1-1.21-2-(21 

DI-20 RESET PUSHBUTTON 

0111. 0I21- 

P2-05 

49 0123. 2K5 

0112- 

P2-06 

( 0111 '' ---0422 DI-22 )-- STARTER HEALTHY 

DI-21 )--- RUNNING 

51 

0123 

52 

0123 7 D 1----fil--(-° 01-23 } - MOISTURE IN OIL ..---° 

DD5. 225- 0 Dr2S 

P2-09 
PC2 1;1--114--04-n 01-26 )-- SPARE 

DIN 
(D 

53 54 
REFLUX 

56 
I)/----5 114. 01-25 )--- REFLUX MICROSWITCH 

D126 P(2-:2-6-0--( DI-26 0 
58 P2-11 26 

2K3 

READY/AUTO 
DI22. 

4 5 

DI21 0 
48 

0122 0 
50 

55 
0 Flow 

-1 . No Flow 
57 

CONT'D ON 

SHEET 07 

DO-08 

DO-09 

CM 

RTU DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER SHEET 08:C7 

002.24V ) 001.24V 2A 

A. -I 
P4-11 121 

0008 D008 0008. 

)-4 

CONT'D ON 

SHEET 07 

2K9 

P4-12 123 

0009 9 

P4-13 125 

122 

0008- 

2K10 
124 

D009- 

DO-10 

DO-11 

126 
21(11 

D010- 

CONT'D ON 

SHEET 05 

10 NO P4-14 127 

Don 0011 

11 NO P4-15 129 

RTU ANALOG OUTPUTS 

VSD 
I 

A001. SOOM A0004 .1L. A0013tm 
5.5 4-20mA P6-03 171 

REF 03(8 
A001- 0 A001- I A001( 

P6-04 172 

RUN COMMAND 
REF 02:134 

FAULT RESET 
REF 02131. 

EMERGENCY MODE INTERRUPT 
REF 0604 

RUN AT MAX 
130 REF 02(4 

CONT'D ON 

SHEET 05 

VSD SPEED COMMAND 

LEGEND: 

0 

O 

0 

08-02 

< 801-02 

SWITCHBOARD CONTROL TERMINAL 

FIELD TERMINAL 

RTU TERMINAL 

VSD TERMINAL 

RTU MARSH. FUSE TERMINAL 

RTU MARSH. LINK TERMINAL 

) RTU DIGITAL INPUT 

> RTU DIGITAL OUTPUT 

RTU ANALOGUE INPUT 

RTU ANALOGUE OUTPUT 

MI-82 

A01-02 

SITE 

MACQUARIE STREET 
SEWAGE PUMP STATION 

12 

NOTES 
I. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS 8, OVERLOADS TO IEC 947-4-t 

3. ALL WIRES & CABLE CORES ARE FERRULED 

WITH GRAFOPLAST 5I2000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

5. USE EMC COMPLIANT CABLE GLANDS TO EARTH SCREENING 

DO NOT USE PIGTAILS. SEE SHEET 18 DETAIL L3 

PTLIEJMP No2 
SCHEMATIC DIAGRAM 

13 14 

Sheet 03 
AS BUILT 
SHEET No. 3 

BRISBANE WATER DRAWING No. 

486/5/7-0038-003 

15 16 

AMEND. 
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2 4 5 10 11 12 13 ld IS 16 

CABLE No. STATUS 

Note 2) 

SIZE CORES TYPE LENGTH (m) FROM TO CABLE FUNCTION NOTES 

P01 NEW 95m' 4(.E PVC/CU/PVC ENERTAX Supply Pillar Switchboard Incurring Mains Supply 

P02 NEW 25ma' 1C Buil %xi Orre Switchboard Earth stake Main Earth 

P03 NEW 35em' Note3 4Cif PVC flexible Switchboard Generator Control Panel (supply connection) See Note 3 bearing Generator Supply 

PO4 NEW Mite 2C.E PVC/CU/PVC Switchboard Generator Control Panel 240VAC Supply to Generator 

P05 Reserved Pump 1 

P06 - Reserved Pump 1 

P01 NEW 2-4x1Eine 3(4 Screened Rolle IStibmerodiel Switchboard Pump No1 Pump 1 Motor Feed 

P07A NEW 55me % flexible (Subsersble) Switchboard Pump Not Pump 1 Mots( Thermistors 8 KID 

P08 Reserved Pump 2 

P09 - Reserved Pump 2 

P10 NEW 2-4x14urml 3CiE Screened Finale (Subsersiblel Switchboard , Pump No2 Pomp 2 Motor Feed 

PlOA NEW ism' 9C Rethle (Subsersilel Switchboard Pump Not Pump 2 Motor Thermistors i 1110 

P11 Reserved Dry Well Sump Plop 

MA - Reserved Dry Well Sump Nero 

P12 - Reserved Pump Well Uctotiog 

PB Reserved Pump Well Vent Fan 

P14 NEW 25sol ME PYUCU/PYC Switchboard Valve Pit Sump Pump Disonneci Bac Valve Pit Sump Pump Motor 

1,14A NEW 23mraz 2C.E PYUCU/PVC Valve Pit Sump Pump disconnect box Valve Pit Sump Pump Valve Pit Sump Pump Motor 

PE - Reserved Odour Control Unit 

P16 - Reserved Chemical Dosing Urit 

(01 NEW 15ora' 1C PVC/PVC Switchboard Pump 1 Pump 1 Moisture in Oil Probe 

CO2 - Reserved Pump 1MS probe 

CO3 - _ 
Reserved Pump 1 B.Terep RID 

(04 NEW tssest 2foE PVC/PVC Switchboard Pump 1 Valve Pit Pump 1 Relux Valve Mrcroswitch 

(OS NEW . 1.5em' 1C PYUPVC Switchboard Pump 2 Pump 2 Moisture ki Oil Probe 

C06 - Reserved Pump 2 ME probe 

C01 Reserved Pump 2 fl.Temp RTD 

(08 NEW 15mre 2(4 PYC/PVC Switchboard Pump 2 Valve Pit Pump 2 Relux Valve ficroswitch 

C09 - _ NEW IC Vendor- 021130FSP 25mtrs Switchboard Wet Well MO Level Probe Wel Well Level Signal 0 .R3) 

Reserved Remote 1R3 Teroinals 

C10 HEW 2( Vendor- 020130FSP 25mtrs Switchboard Surcharge km:anent Probe Surcharge bluebird Signal 15112) 

- Reserved Remote SIR Termioals 

C11 Reserved Dry WO Trip level 

(12 - Reserved Dry Well Alarm Level 

CBA - Reserved Sump Pump level 

C138 - Reserved Sump Pump level 

al NEW . 611882 2( PVUPVC . Switchboard Wet Well Wel Well Washer . 

C15 NEW 0.15eal 21c PVC (Screened Flexi Switchboard ' Generator Control Panel Generator Controls EMC Flexible Control Cable 

CE NEW 15all IL PVC/PVC Switchboard Cathodic Protection Anode Anode 

' (11 NEW 15tra2 X PYCJPVE Switchboard Valve Pit trigh Level Probe Valve Pit Kroh level Signal (CR4) 

CU - Reserved Punp llockout 

C19 - Reserved Nap 2 Lockout 

C20 - Reserved Dry Well Alarm Strobe 

(21 - Reserved Odour Control Unit 

101 NEW Vendor 25mtrs Switchboard Wet Well Hydroscopk level Sensor Primary Wet Well Level 

_ Reserved Remote Mount TX 

. ICI NEW Vendor 20intrs Switchboard Delivery Pressure Transmitter Delivery Pressure 

103 - Reserved Em-storage level 

104 NEW Vendor 15mfrs Switchboard Delivery Flowmeter Flowmeter Sensor Power Supply 

104A NEW Vendor Emirs Switchboard Delivery Flowmeter flowatter Signals 

Reserved lAtrascek Level 

Reserved Ultrasonk level 

1% NEW 1 Pr REXCIN 820 Switchboard - RTU Switchboard - Pump 1 Soft Starter RS485 Comas 

107 NEW 1Pr REX081 820 Switchboard - Piton 1 Soft Starter Switchboard - Pump 2 Soft Starter RS485 Comas 

108 NEW . 1 Pr REXCei 820 Switchboard - Pump 2 Soft Starter Switchboard - Graphic Display RS485 Corms 

109 - . Reserved Chemical Dosing Unit 

X01 NEW Vendor Switchboard - Rade Aerial Coax Surge Protector Risk Commurications 

X02 NEW Vendor Aerial Coax Surge Protector Aerial Radio Communicat inns Refer Detail li 
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2 3 4 6 7 a 9 10 11 12 13 14 15 16 

CONSTRUCTION 

Cubicle construction 3mm Marine grade Alumni= 5259. 

Plinth construction 160x60 channel 6061 T6 Grade A118198/811. 

Folded, "Pulse NC i -TE welded with all visble seams and joints fitly welded, 

free from splatter and ground smooth where needed. 

External doors and covers fitted with Emilia 1011-201 self grip seal. 

"D" Handles fitted where indicated on the drawings 

116 Earth studs fixed to the interior of all doors and hinged escutcheons 

and on adjacent cubicle interior maims. 
Door stiffeners, door stays, cable straps, and document holders etc fitted 

where shown on the drawings. 

Door stiffeners to be S/Steel and of suffiont strength to prevent being 

deformed when subjected to reasonable loads. Nation 3mm S/SteeL 

Lift-off covers and mounting panels fixed with Ma studs & chrome acorn nuts. 
Gland plates nand actired from 6m Bakelite, unless otherwise skim 
Inspection/Access plates manufactured from 3mm aluminium. 

Gland/Inspection/Access plate openings reinforced with 25x1Outo flat alit:rano bar. Metal Fl 

Cable glands to be fitted with compressioo side installed rift cuticle. (Dotal 

Gland/Inspedian/Access plates to be fitted with seals attached to cubicle. 

Gland/Inspection/Access plate fangs at 100mm. 

Gland/kispedion/Access plates to maintain a SOmm clearance from section dividers. ' 

Gland/Inspectio/Access plates are NOT to be split. 

Provide Shrouding to all live parts to P20 where rewired 

Hinges (external) SelectrixtilB6SOss-316. Staidess SteeL 

Star washers fitted wider all hinge screws. 

Hinged escutcheons fixed with Eaka 1/4 turn 1000-U142 

Lodcs Doors 1- 4.6-10 

Dirak Swing Handle 201-9294. Starless Steel 

Seledrix 11074173 3pt cam 

Lockwood 11 Bard Lock 

Enka 1049-U3 roller rod 

Key Codes RC4%A,RC49tAB, flt496ABC refer to each door for clarification. 

Locks Doors 5.11 

Selectrix Swing Handle 1101-5502-316. Stainless Steel 

Selectrk 1107-U123 apt cam 

Enka 1049-U3 roller rod 

ENERGEX padlock 45com brass pin tumbler. Key No325. c/v 2 keys. 

OPERATING PARAMETERS 

Standard 

Current 1 Frequency 

Rated Operational Voltage Ue 

Rated insulation Voltage IA 

Rated Auxiliary Voltage 

Rated Current Dian Bus) 

Short Circuit Current Ise 

Duration of 1st 

Degree of Protection 

Measure of Protection by barriers 

and enclosures 

Service Condlions 

Mass 

Forms of Segregation 

Earthing System 

AS 3439.1 

AC 50Hz 

45 VAC 

660 V 

240 VAC / VEX 

300 AMPS 

20 kA 

.2 sec 

55 to AS 1939 

Outdoors 

Not exceedng 2000kg 

Form 1 

TN-S 

PANTING 

Aluniana Surface Preparation 

Finish smooth all exposed welds, clean, descale, and degrease all surfaces. 

Surfaces pretreatment in accordance with AS 15801 AS 375 using 

Novox LF acid etch cleaner, Novacoat 12 conversion coating, & clean water rinses 

Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE I EXTERNAL COMPOIENTS ,DULUX list Green (36648) matt foists 
INTERIOR ITEMS ( mountitg panels, escutcheons, etc.), DULUX Bright White (321661 

!dna= Dry Firm Thickness all surfaces morons, 

ELECTRICAL AS BUILT DETAILS 
REV 

C 

COMPANY 

ELECTRICIAN 

LICENCE No. 

SJ EL ECTRICS 

ANDREW 131.1RNF_LL 

39850 DATE, 03/08 

A 10.07 

0 08.07 

a 08.08 

No DATE 

WIRING 

All wring to be PVC V90 HT 0.6/1(v Grade with timed conductor. 

Control and instrumentation wring has Decide copper conductors, and in colour 

coded as detaded below, numbered each end, and terrine, ed by the use of 

appropriate pre-insulated (rasp lugs or pia. 
Separate lugs or pins shall be used for each conductor. 

Not more than two wires shall be connected to any terminal. 

Not more than one wire shall be connected on one side of any tunnel type terminal. 

Where multiple connections are required on turnel terminals, proprietary terminal link. 

bars shall be used. 

Power whin to be minimum 2.5sqmo stranded copper combaters, phase 
colour coded as detailed below. 

Control wiring to be minabinalOsqua flexile copper conductors, 

colour coded as detailed below. 

Low level control signals to be dram 05srom flexible copper conductors. 

colour coded as detailed below. 

4-20mA analog signals (internal & external) wired in shielded pair minimum size 0.5sqma 

and earthed at one end only. (Switchboard end for external signals) 

All 240VA( terminals located in the RTU or PLC sections shall be shouded and labelled 

- ' Danger 240VAC' 

Earth cables minimum ?Suisun flexible. 

Doors and hinged escutcheons bonded with flexile rowed copper braiding. 

Ensure a minimum clearance of 100mm is maintained between cable dating and 

gland plates. 

Wire numbering will be equal to 6ratoplast 512000 system. 

Wire numbers are readable left to right bunco to top as shown. 

2111 
1J. 

'rr 
Refer to shed 11 for coding details for RTU disconnection plugs. 
Coding pins most be fitted to both the disconnect plug and terminal dock. 

COLOUR CODE 

Phase wring IA,B LC) 

Potential Metering 1240/45 VAC) 

Current Metering (Secondary) 

240 VAC Control Active 

240 VAC Neutral 

24 VD( Positive supplies 

24 YDC Negative supplies 

24 VDC Whig 
RTU 1 PLC Wiring 

Electrode Wring 

Intrinsically safe wring 

Earth 

Door & Escutcheon Earth Bonds 

Red, White, Blue 25sqrsm (min) 

Red, White, Blue, Black 15sgam 

Red, White, Blue, Grey 25sota 
Red tOstuan 

Black tOsgno 

Orange lOsom 
Violet tOsgmin 

Grey tOsqam 

Grey 05sgam 

Salmon lOsquo 
Light Blue t5sqam 
Green/Yellow 2Ssrano bon) 

Green/Yellow & Km 

LABELS 

Merman labels WM engraved ABS PLASTIC to label schedule. 

Warning labels RN engraved ABS PLASTIC to label schedule. 

E/Stop labels Y/B engraved ABS PLASTIC to label schedule. 

Fist letter = Background (dour, Second letter a Lettering colour. 

Main switch labels 
MAIN SWITCH 

loom 

Pump CB labels 

Compartment labels 

E/Stop labels 

Warning labels 

400A 

PUMP No1 

2S0A 

RTU 

EMERGENCY STOP 1-- 

4mm 
Material ABS PLASTIC 
Colour B/W ' 

has rat: is/IPLASTIC 

10mm Material Stainless Steel 

DANGER 415V 
Tram 

ISOLATE ELSE Wt(RE 502 

Material Afi.$ PLASTIC 
Colour Y/B 

Material ABS PLASTIC 
Colour RN 

Internal labels seared by 113 chrome plated metal threads. 
CB's to be identified with individual labels as per label schedule 

Labels obstructed by switchboard wiring are relocated to adjacent duct lid. 

Labels secured by M3 nylon threads. 
The dud lid is secured by a single (able tie at one corner. 

External labels secured by 113 316 stainless steel metal threads. 

,-...--,-- 
ISSUED FOR CONSTRUCTION P.H. AW TIM mmHg so NKr 170801 IS mertnt057 nil 

LAWS I 07017111111 MO WILT K COM al 
ISSUED FOR TENDER P.H. AW. 10110N4137 IIMOR RE DOOM POINISKIN If 

0 2000 a BUILT' A40/ 
WWI( 11412 

AS 
11 

s 

AMENDMENT DRN. APO. Reference Dennings 

ORAFTP.HAGIJE 
DRAFTING CHECK A.VVTITHOFT DESIGN 

Sgnod by A.WITTHOFT 

CAD FILE 57-0030segt_C 
B.C.C. FILE No. 

Original signed by RJANF ADA 

DESIGN CHECK 

FILTERED SUPPLY ARRANGEMENT 

0 .01..11 
=UM 

O 
0 
0 

I pump no I . 
401> 
jviii 

mono/ 

OOD 0 0 0 
r> 

[Firgi 

Allow clearance for all 
cotes connections 

00 Q ® 

00 00 ® 0 00 
MI1 gm - 0900 otoo® 

O 

® 

0 

OHMS 

1=1 

CY) 

,---.1 

Allow minimum &tame for 
all Nilpotent to clear mullion 

ESCUTCHEON LAYOUT 

DETAIL R 

0 
Shroud behind 

Shroud behind 

(S) 

NON-FILTERED SUPPLY ARRANGEMENT 

EN 

DETAIL V 

SUB-DISTRIBUTION BOARD ARRANGEMENT 

0 

0 

PUMP Moll 

ESCUTCHEON LAYOUT 

DETAIL V 

DUPLICATE FOR PUMP 1 & 2 

0 
SUB BOARD 
ISOLATOR 

11014eLltidie 
ILOPUES 

ESCUTCHEON LAYOUT 

DETAIL S 

00 

00 

9.7.07 VOeiginat 51000a by F.FORNADER 6.7.07 1.------V. sSnE 
NE TITL, 

P1 19 MACQUARIE STREET SWITCHBOARD 
R.P.E.O. Ha, DATE PRINCIPAL DESIGN mANAGER DATE II SEWAGE PUMP STATION CONSTRUCTION DETAILS 

5192 0.7.07 Odolool Spud by P.SHERRIFF 5.7.07 iCir.111.1 

R.P.E.O. No. DATE w CLIENT DELEGATE DATE 

RTU DISCONNECT PLUGS 

COIRIG DETALS 0 f0?" 

61111 1111117 

N PLUG 1 ,/ 
TERtUVAL BLOCK 2 

M111111111111111E 

IIIIIII 

N.. PLUG 2 / 
TEPNNAL BLOCK 3 

111111111111 11111131 

PLUG 3 

TERMINAL BLOCK 4 

111 111111 

PLUG 4 

TERMINAL BLOCK 5 

111[411110111N111 
XU11111111LI 

PLUGS 

TERMINAL BLOCK 6 

11111 1111111111111 

C4011111111= 
PLUG 6 

IIIRAIISPAysbnv bon 
2 3 7 

Sheet 17 

9 10 11 12 13 I 14 

AS BUILT 
SHEET No, 17 

BRISBANE WATER DRAWING No. 

486/5/7-0038-017 
MAE 

15 16 
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Dow Seal 

Eel a 00-211 WON Self 660 Seal 

Imatimnas Leal 

Weld bar 
ht. psalm [te6 a It 316 Sisleel Button *ad Screws 

dr 316 S/sleel flat waster 
securima glammi plate at 100.6 idervals. 

Securely weld boss item posiliam 

Note: Screws we not to penetrate cuticle setalwork 

DETAIL A 

IDOOR SEC 
DETAIL B 

(SUN SHIELD MCCNTPIG TO SIDES, REAR AM) DOORS/ 

Sielkkboard Wide 

Neoprene Geste 
60as ride S tee Ibk all round 

z25 3% 5/steel Bernal Head SIAN Screws 
eh, 311S/steel wrIbg I llat washer 
seawiwg reef e a emus of 6 rakes. 

Weld boss into positima 

Kate: Scrers are not to penetrate cuticle metalwork 

DETAIL C 

(SUN ROOF FIXING DETAIL/ 

Note: Strom are not to penetrate reintorcin bar 

WinIt="2 Aye 

DETAIL D 

(EYE BOLT FIXIN6 DETAIL) 

DETAIL F 

(GLAND PLATE FD3NG (*TALI 

AlamitiumPikt""tddllawel Patillo 6161761 - 50m5ihm6 am* 
Pliall welcmo all road to peltdlt 

Head anti raclatt 

50 

DETAIL El 

(BOLT0I6 DOWN FACIUTES DETAIL' 

{EXTERNAL/ 

EARTH ROD CONNECTION BOX 
NESCO-ERB1 
FLUSH WITH SLAB SEE NOTE 10 

291019 PVC 
CONDUIT 

SET UP CBICLE TO BE LEVEL & PLUMB BEFORE 

BOLTING TO CONCRETE PLINTH USING M14 BOLTS. 
2.."1"trbilil I. 

Kb. 64w:sod whir pip 

Wont yea 
Sang& Ian *obi. aril 
leerbt sit dev I. sa* 

DETAIL X 
INOGOI MOWING ORACKLTI 

EARTHING ROD 

DETAIL K 

(DOOR SUN MELD DETAIL) 

DETAIL N 

(AERIAL SUPPORT BRACKET DETAIL/ 

DETAIL - R 

EARTH ROD CONNECTION BOX 

DETAIL Y 

(RERFORENG COMMON BOX DETAIL) 

VS Tun wig knob 4) 
SWITCHBOARD 

(Fit 3Ism neoprene gasket between plinth I flarcel 
!Fixings 316 sisteet bolls, nuts, flat i spriig rashers) 

DETAIL P 

(AERIAL FLANGE MDUNTNG DETAIL/ 

ELECTRICAL AS BUILT DETAILS 

COMPANY 

ELECTRICIAN 

LICENCE No. 

Si ELECTRICS 

ANDREW BURNELL 

39850 DATE: 0308 

DETAIL L3 

YSD CABLE EARTHIN6DETAK 

SWITCHBOARD DISCONNECT CUBICLE 

A 10.07 ISSUED FOR CONSTRUCTION 
00.07 ISSUED FOR TENDER 

BUILT 
AMENDMENT 

TO ROTOR 

DETAIL G 

(CABLE GLAND INSTALLATI ON MALI 

Callen,' rig 
door shifter 

A.W. 1185 MAIM co ma DOOM B MIMEO Fr TIC 
LAWS M OMNI AWS NKr KM It (MD SA 

AW. IMPISOISMS WSW:Ifr PE WPCS PISWILS13151 
MASAI( TATS 

Oro co 

APO. Reference Drawings 

Odginal Signed by A.WITTFIOFT 

DRAFTING CSECX 

DETAIL H 

(RIO LAPTOP SLPPORT SHELF) 

5.7.07 original Spled by F.F0FtNASIER 6.7.07 

R.P .0. No. DATE 

57-0038set_C 
B.C.C. FILE No. 

Original signed by RJANFADA 

DESIGN CHECK 

5192 5.7.07 

R.P.E.O. Na DATE 

PRINCIPAL DESIGN MANAGER DATE 

Drigiral Sgned by P.SHERRIFF 6.7.07 

CLIENT DELEGATE DATE 
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(Ales to 
Vii well 

DETAIL W 

(WET WELL (COM SEALING DETAIL) 

Sheet .18 

AS BUILT 
SI 

gT1;-1 19 MACQUARIE STREET 
SEWAGE PUMP STATION 

TITLE 

SWITCHBOARD 
CONSTRUCTION DETAILS 

SHEET No. 18 

BRISBANE WATER DRAWING No. 

486/5/7-0038-018 
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10 12 15 I 16 

NORTHERN SURVEY MARKER No.648 
mAHD = 7.442 

S/STEEL 
CABLE GLANDS 
1To Suit) 
Note 6 

3mm BRASS 
PLATES 

a 

SURCHARGE IMMINENT 

LEVEL PROBE 

SURCHARGE IMMINENT LEVEL 

mAHD = 1.545 

4.033 metres 
Note 5 

HANGING 
HOOK 
Note 1 

0 
II. of ELECTRODE BOX 
mAHD 5.51e 

a 

4 

CABLE CLAMP 
SUSPENSION EYELET 

6.100 metres 
Note 5 ja 

HIGH LEVEL 
mAHD = -0.522 - 

HIGH LEVEL 

' QTY MATERIALS UST 

1 1 LENGTH OF HEAVY. DUTY 
ORANGE PVC CONDUIT 40mm 

2 1 CONDUIT END CAP 

3 2 STAINLESS STEEL CABLE GLAND 

4 3 CABLE CLAMP SUSPENSION EYELET 

y 
PROBE 

BOTTOM OF PROBE 
mAHD = -2.922 

CONDUIT TO 
SWITCHBOARD 

f 
200 

8.500 metres 
NOTE 5 

2.5 metres 

S/STEEL CABLE GLAND 
ITo Suit) 

END CAP 
1No Glue) 

FIX IN PLACE WITH 

3 x MB /STEEL SCREWS 

40mm PVC CONDUIT 

DRILLED 6mm HOLES AT 

300nun INTERVALS ALONG 
THE LENGTH OF THE CONDUIT 

HYDROSTATIC LEVEL 
PROBE 

RAM 

LEVEL PROBE INSTALLATION NOTES 

1. Install stainless steel support hook for 
the suspension of the hydrostatic probe. 

2. Drill 4 x 6mm hales, 150mm from each end and every 30 Omm 

of the cut length, prior to installation. 

3. Install so that the conduit slides over the probe the maxmium 
amount possible. Do Not glue the conduit to the end cap. 

4. Tighten the securing cable gland. 

5. Suspend the probe tips at the calculated level, from the 
bottom of the electrode box as shown. 

A 

0 

B 

No 

10.07 

08.07 

06.08 

DATE 

1mISMRIP40611181.008417411 

ISSUED FOR CONSTRUCTION 
ISSUED FOR TENDER 
AS BUILT 

AMENDMENT 

2 

P.H. 

P.H. 

P.H. 

3 

RN. 

A.W. DO MAN WIWI 111087,11 PeeIRTED IT rig 
LAMS O Clenleiel AMMO Mr IR Clem 

A.W. sossaits VIM= 1114 caws rosessme w A.W. 
unsex KAM 
*axe 

APD. 

4 

Ref erenceprenings 

I 

DRAFTED P.HAGUE 

DRAFTING CHECK A_WITTHOFT 

Original Signed by A.W171110FT 

DESIGN 

CAD FILE 

\D.D.S. FILE No. 

57-0038set_e Odgirml signed by R.JANFADA 

ADESIGN CNECK 

I 6 7 

IP68 RATED "VEGABAR 74 - PRESSURE 
SENSOR WITH 01440 nun BSP 
THREADED MALE END. MODEL TO 

SUIT PRESSURE RANGE AND CABLE 
LENGTH FOR EACH INDIVIDUAL SITE. 
EXAMPLE MODEL 'BR74XXGGIN4A2X' -- PRESSURE RANGE I 

ON40 111/21 BSP TO 

DN32 111/1.1 BSP STAINLESS 
STEEL REDUCING SOCKET 

CABLE TO REMOTE "VEGABAR 
DIS12XBAX" ELECTRONICS IN 

PUMPING STATION SWITCHBOARD 
DN32 111/.41 BSP STAINLESS 
STEEL 101 EQUAL MALE BEND. 

DETAILS OF NON PREFERED INSTALLATION 

TO BE USED WHERE SPACE IS LIMITED 

REDUCE TO SUIT 

EXISTING PRESSURE 
POINT STOP COCK 

TAPPING BAND 

A-A 
EXISTING ON 

SITE 

PRESSURE POINT 

STOP COCK 

B-B 
TO BE INSTALLED 
ON SITE 

ssior.V.Onginal Signed by F.FORNASIER 6.7.07 SITE 

SP119 MACQUARIE STREET 
R.P.E.O. No. DATE PRINCIPAL DESIGN MANAGER DATE e SEWAGE PUMP STATION 

5192 6,7.07 0A9900 ft.., by P.SHERR1FF 6.7.07 -T2ILL-1 
moseme 

R.P.E.O. No. DATE", CLIENT DELEGATE DATE Tets. 

IF 9 I 10 i 12 8 

D1440111/2') BSP TO 
ON32 111/4"I BSP STAINLESS 
STEEL REDUCING SOCKET 

DN32 111/41 BSP 
STAINLESS STEEL NIPPLE. 

0N32 STAINLESS STEEL UNION WITH 

DN32 (11/4-) BS? FEMALE ENDS AND 
INSTALLED WITH FEMALE SECTION Of 

UNION ADJACENT TO VALVE 

DN32 BSP 
STAINLESS STEEL NIPPLE. 

DETAILS OF PREFERED INSTALLATION 

PRESSURE TRANSMITTER INSTALLATION NOTES 

1. Material: All stainless steel 
fittings to be grade 316. 

2. Galling: All stainless steel 
threads to be lubricated with 
approved anti galling grease 
and thread tape where applicable. 

3. Install as per 'prefered" detail 
unless space limitations prevents 
this method. 

( ELECTRICAL AS BUILT DETAILS 
REV - 
C 

COMPANY 
. 

ELECTRICIAN 

LICENCE' No. 

SJ ELECTRICS 

ANDREW BURNELL 

39850 DATE 0108 

N'TITLE 
LEVEL PROBES 
AND PRESSURE TRANSMITTER 
INSTALLATION DETAILS 

Sheet 19 
AS BUILT 

SHEET No. 19 

BRISBANE WATER DRANING No. 

486/5/7-0038-019 
AMEND. 

13 14 IS 16 
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RTU 

DIGITAL OUTPUT 
REF VA 

REMOTE 
INT ERUPT 

K1 

RTU RTU 

DIGITAL OUTPUT DIGITAL INPUT 
REF 075 AU 07f2 OPTION K 

H3 

FAULT 
RESET 

TDR1 
TRANSDUCER 

UJ 
LOCAL 
INTERUPT 

BD1 
BRIDGE \ .1 

240VAC 

2A SUPPLY 
(SHROUDED IP20) 

REF 01#14 

M2 
AMMETER 

CATHODIC 

PROTECTION 
PROBES 

Go/Y1 ' 

TERMINALS 

DC OUTPUT 

RTU I/O 

15mm RETURN 

T1 

TRANSF. 

TERMINALS 

AC INPUT 

°N H1 
CATHODIC PROTECTION POWER SUPPLY 

H2 H3 F1 ® 

CS 

VOLTS AMPS 

I POWER ON I I INTERUPT FAULT 5 AMPS I 

0 0 
M1 M2 Si S2 

1() \ HINGE FRONT PANEL LAYOUT 

NTS 

N 8 DIA HOLES 

\--PANEL FIXING 

1/4 TURN CAPTIVE FASTENERS 

ITEM QTY DESCRIPTION ( RS . RS COMPONENTS PART NUMBER) 

I301 1 DIODE BRIDGE SINGLE- PHASE 35A 600V ISOLATED METAL BASE. RS2218772 

Fl DC OUTPUT FUSE - PANEL MTG 5x20 FUSE HOLDER c/w 5A FUSE 

H1 1 POWER ON INDICATOR 240VAC NEON RED RS576608 

H2 1 INTERUPT INDICATOR 24OVAC NEON WHITE RS576620 

H3 1 FAULT INDICATOR 2BVDC LED ARRAY AMBER RS576563 

K1 1 REMOTE INTERUPT - RELAY 240V2A 2POLE CHANGEOVER * FW BASE 

M1 1 VOLTMETER 0-30 V 69x53 R5259577 

M2 1 AMMETER 0-5 A 69x53 RS259511 

51 1 LOCAL INTERUPT - MOMENTERY PUSH BUTTON SWITCH 240V2A CHANGEOVER - RED 

S2 1 FAULT RESET - MOMENTERY PUSH BUTTON SWITCH 240V2A CHANGEOVER - BLUE 

TORT TRANSDUCER .- 0-10mV/4-20mA CLASS 1.0 24OVAC POWERED 

Ti 1 TRANSFORMER GAYRAD TP60 

VR1 1 VARISTOR - SURGE SUPPRESSOR RS649150 (CLAMP 76V1OAp) 1.31VDC CONTINUOUS) 

14 TERMINALS 4.0mm RAIL MTG END COVERS & STOPS - 

ELECTRICAL AS BUILT DETAILS Sheet 20 
COMPANY Si ELECT-FOGS 

ELECTRICIAN ANDREW BURNELL 

LICENCE No. 39850 DATE 03/08 
AS BUILT 

A (10.07 ISSUED FOR CONSTRUCTION 
ISSUED FOR TENDER 
AS BUILT 

P.M. /kW- nes Fatiaf 99 INT MOWS 11101TGERIIT TIE 
UK CP U11:00 MR RAT MR COPCD 

P.M. A.W. V1ROIR lit COVE= 'mosso yr 

P.M. . 2003 
MIMIC RATER 

APD. Reference DrJwIngs 

P.HAGUE 01661rad Synod by A.wITTHOFT 

R.P.E.O. No. 

57-0038caLC 
B.C.C. FILE No. 

Original Ogled by RJANFAOA 

DESIGN CHEM 

SITE 

SP119 MACQUARIE STREET 
SEWAGE PUMP STATION 

TITLE 

CATHODIC PROTECTION UNIT 
CONSTRUCTION & WIRING DIAGRAM 

5192 6.7.07 

R.P.E.O. No. DATE 

°dorsi Signed by P.S1ERRIFF 

CLIENT DELEGATE 
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6.7.07 

SHEET Mo. 20 

BRISBANE WATER DRAWING No. 

486/5/7-0038-020 
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2 4 5 7 B 9 10 11 12 13 14 15 16 

A 

B 

1576 CAP 
os, 64 yogi) NATO PPE ..... 

RtOU AXTEINA WPM Uca----1 

IDDS ROG 
9IIFFROEIALD 

III II NI AN 

Pm 

77 $21,14%.4841 KOS KIT KINK 7 KT KAM KOS DIERDE4 KARAM OCM ) KEY KINK 1 PR NINA 

I ( I 
1 0 1 

ETA --- "..' VIAL 0 I K I I P J 
.--=7 

I I I 
DEIAL 4 

SUN SIELD 
MU KIM w3 SAN SAIII9 

16 
PENA COM KAI ri if IL 

RIMMED FOR 

UNITY 
I a I 

WM 0 
%II 

DUNI 0 

"UNDUAL 5143\ s.------ 1 R 1 

VS' KIAL 0 

COM STAYED 

L 
1--/..---- DOOR STATED VS 

DOM STATED COM SCAM =7 
SUA SNEED 

6231R MEAL MAO 
411 III VA SKID 

III PERM VIAL BAJD 

_e 

tOIR I KEY KIVA 
SOCA Si KEY !DMA OCOL I KEY PAM 

1 M I 

COM STATED VS 

COM STATED 
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161. EARTH 
EEG EARTH 

41014 

A10Z9 

REFER 

SHEET 0317 

Y I I 

I 

PUMP 1 

16 VSD 
REF 02:E6 

P.H. A-W DRS DRAVIC6 01 FART TERI:OF LS PROTEC1111 IT DE 
LAWS Of COITRIGKE AIm MAT NOT OE MED CR 

P.H. AAA/ RPM= WITCOT TIE WREST POO1S51011 OF 

BRISSAIE WATER 

P.H. C 2006 

160. EARTh 

I 
167. EARTH 

- (1 

11 Bk 

ADJ. UNIT 

rrn to. 
11- 

Y + 

ELIC EARTH 

4/064 
< 

CATHODIC PROTECTION 
UNIT 

SUPPLY 
240VAC 

ten 
682 

REF OkEll. 

A000A 
LINE ISOLATOR 

11 111 OUT 

4/074 

7 

8 

1101 

1 

FLOWMETER To 

A107- 

24VDC SUPPLY [/11, 
REF 0847 

VSD COMPARTMENT 

26. 
27- 

1 

2 

5.3:111411111 

1.7: 8GESN22D I I 

6-5 

37 E 

5-E1 

2211 
36-5 

PUMP 1 VFD 

PUMP 2 VFD 

A003A 
arriBle 

DRAFTED P.HAGUE 

LINE ISOLATOR 

3LI DDT nom& A0038 

ELECTRICAL AS BUILT DETAILS 
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ELECTRICEN 

SJ.ELECTRICS 
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\ LICENCE No. 391350 DATE: 03/06 , e 

DRAFTING CHECK A.WITTHOFT 
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DESIGN 

PRIMARY 
WET WELL LEVEL 

TRANSMITTER 

smso 

DELIVERY PRESSURE 
TRANSMITTER 

sins= 

CATHODE PROTECTION 
PROBES 

mowsows* 

FLOWMETER SENSOR 

5-E1 

7-E2 

CIND 

37-E 

PUMP 1 VFD SPEED REFERENCE 
REFER 02.C8 

PUMP 2 VFD SPEED REFERENCE 
REFER 03:C8 

A0038 
A003( 

CH MICAL DOSING PUMP 

SPEED REFERENCE 

FLOWMETER PIT 
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CABLE IDENTIFIER 

DISCONNECT PLUG 

FUSE TERMINAL 

DISCONNECT LINK TERMINAL 

EARTH TERMINAL 
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I® 5 I 
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B 
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ITEM 

1A 

2 

3 

6 

1 

9 

12 

13 

14 

11 

11 
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20 
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34 

31 
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41 
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45 

46 

40 
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Si 

52 

53 

54 

55 

56 

SI 

50 

S9 

40 

61 

62 

63 

orU DESCRIPMON MANUFACTURER CATALOGUE No OeT REMARKS ITEM OTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS ITEM Orr 

0-06 SUBSTATION CHANGEOVER SWITCH (Supply oriy) SWORE( SCO 251 lP 2 eft WO AUX CONTACTS 65 2 VSD WOWS RELAY - K3 DEC RH213-UL-240Vg 

01 PETERING ISOLATOR SOLCNIC SUS 250 3P 11/0 AEU 64 2 FOP WERLOCKING RELAY - DE( RH2B-UL-2411VAC 81 

1 12 NORMAL SUPPLY MAIN SWITCH TERASAKI TDIIREAK 7 401/700 Set 250A KID AUK 67 POP IOSTIRE N DI RELAY - K5 PEPPEL I IUDS KFM-ER-EX1 V LB A 

1 03 GENERATOR SUPPLY MAIN SITITO1 TERASAKI IITIIREAK 2 400/200 Sel 2SIA 61 2 PUP LOCKER RELAY - K13 DEC R1128-111.-241VAC 132 

Ol PUPP1 CREW BREAKER TERASAKI WISOM1/160 Set uSIA 69 133 

05 PUMPfL MUTT BREAKER TERASAN NOSON1/160 Set I lA 70 NOT USED 134 

06 DRY WELL SUR PUP CRCUT BROKER MASAN 1512SC1/20 ELBUSA 11 2 PUMP RUII COMMAND RELAY - K9 DE( R/03-UL -24VDC 135 

01 ()URGE( PHASE FUMES CRCUTT BREAKER TERASAKI 05E51530g 72 PUP FRET RESET RELAY - K10 DEC IM2841.-24VCIL 

09 SUB-DISTROUTKIN 50ARD GREVE BREAKER MASAN WITSILI/ 43 73 2 PUP EMERGENCY MODE NTERRUPT RELAY - Kit DE( RKZ11-U1-24VX 111 

Q11 STATION MANE PHASE FAILURE CR(U11 BREAIER TERASNO DTCB6306C 14 2 PUN' 'MAI Al MAX' RELAY - Kt/ DEC RN23-11.-249DC 

011 3 PHASE OUTLET CROIT BREAKER MASAN D1036332( PLUS 051871-32-30-3M1 75 PIMP START PUSIBUTTON - SI SPRE(HER 6 SOW 81P-F3-PX10 139 

012 EA WO (WWI BREAKER TERASAN 051(1311-10-303 76 PPP SEW MISR TON - SI SPWCHIR 15CHAt ITTP-F4-P/X 

013 RTU LAPTOP GPO (MD BREAKER TERASAN DOKBH-10-30A 2 MAP EM/STW PUSIEUTTON - S3 5PRE(16(176 92/11H D7P-11134 -PAIS 61ea E/STop Nog - Lobel 141 

014 DRY WELL LWOW CRCUT BREAKER TERASAKI DIEB4106( 70 2 PlIf WET PUSHBUTTON - 54 WRECKER 5 ERR DTP-F6-PK* 142 

015 DRY WELL VENT FAN ORM BREAKER TERASAKI D1036110( 75 2 PUP HOUR RUN PETER WOW 111639 14) 

016 SW/BO PROWL MENG CRCUT DREAM TERASAN DTCB6106( ft 11.4 

all SUR% FILTER (MEI BREAKER TERASAIO DTCB4110( 145 

QV EN PUP OITE L SUROIARGE 124011 TERASNO 01(66106( 12 

1119 GEKRATOR AUXILL ART SUPPLY CROAT BREAKER TERPSAN 051014-11-304 13 141 

120 CATHODIC ROWER POWER SUPPLY TERASAKI 0/(136106( 14 1 DRY WELL SEW PUP RUN CONTACTOR - K1 SPREOPER 15DRAf CAT-% 141 

all SPARE TERASAN DTCB6IP6( 0 15 DRY WELL 51W PUPP DENIAL OVERLOAD RELAY SPEICHER 1 SCHUH CT7-24 149 

16 DRY WELL SUP PUP HEALTHY RELAY- K2 DEC FRE3-111.-2411VA( so 

023 OiEWAL DOM SUPPLY MUD 1REAKER TERASAN D1(363200 V 81 1 DRY WELL SLAP MAP START- PUSHBUTTON SPEICHER L SOW 016-63-FID 

KOT USED 811 1 DRY WELL sue PUN' STOP PUSHBUTTON SPWCHER L SOU! 07P-64-PXV E2 

NOT USED 19 1 LR1 - DRY WELL SUP FLOW LEVEL RELAY MUCITTRODE K111-2 240VAC ET 

1 030 R11.1 POWER SUPPLY CIRCUIT MAKER TERASAN INCM040 90 LR2- CRY WELL LEVEL RELAY murmur MOWS 24VDC El 

1 031 SURGE DNDITERS RELAY CRIER BREAKER TERASAN 0112141041 01 LR3- WET WELL IfiGH LEVEL RELAY MULTITRODE MTR-5 241ittt 155 

1 032 FLOWPETER CROAT BREAKER TERASAN DR:116104C H 12 156 

033 SPARE TERASAKI D10361046 93 1- SR - SURCHARGE MOW LEVEL RELAY MULTITRODE STE-2 240VAC 151 

NOT USED 94 SINGI POET PROBES METTER= 0.2013017 E8 

04-1' 1811161 COWRIE CREW BREAKER . TERASAN DILB6106( 95 EMERGENCY PLOWING MODE RELAY POO - EEC R1125-1.11:24VDC 159 

15-1 PUMP2 CONTROL CROAT BREAKER MASAN DTCB6166( 16 SLIKNARCE WNW DELAY TOTER SDT SPRECHER SOLN 11.27-1SA U23 . ON DELAY %0 

1 46-1 DRY WU DAP PEW (WW1 Ca WAXER TERASAKI 01(116106( 91 EMERGENCY PUNPRG MODE TKO - EMGD1 SPREGER 501111 RZ7-F511 40- 1.123 OFF DELAY 1.05-0110 

NOT USED 91 0E16D105 PUNPIE MOOS TIER FUM92- OWE SPKDER SOW 327-FSA 3E1123 ON DELAY %I 

99 2 ENEIGENCY PUKING NOCE SWITCH - SS SPRECHER L SOW DTP-LSWS-P1S1 ENGRAVE OFF Otf %3 

WIRIER= BOARD CHASSIS MUSA* (0-2-24115-3U 101 NOT USED %4 

3 F1 - SUME DNERTIR (RCUT FUSES NW 63APP 63MS FUSES 1 HOLDERS 101 Lot 

3 SURGE DNERTER CWTEC TDS-131-4S-277 U2 164.2 Lot 

1 SURGE DNERTER ALARM RELAY - SOAR CRITIC DAR -itsv: 103 1443 Lot 

RTU SURGE REDUCTION FILTER CRITEC 506-103 -2406 114 

ENERGEX MARS PHASE FAURE RELAY - PERE CROMPTON INSTRUMENTS 252-P56W 
164.5 

NOT USED 101 1144 

STATION MANS PHASE FAILURE RELAY PFRS DEM ON ISTRUMENTS 252-P56W 101 

1101 *1 all Lot 

MAIN NEUTRAL 1.10 DEL ELEC. UAW ISLIATED 119 164.9 

MAIN EARTH UR DEL FEEL DEAHE6 111 

1 DST. BD NEUTRAL LIR DR DEL 20131 ILSULATED Tli %5 2- 

1 DST. BO EARTM UN DEL FEEL IMAE18 112 166 Lot 

SURGE INVERTER EARTH EN( CLPSAL LW 113 167 

PISTRUMENT EARTH USX DEE ELEC. DEBE12 INSULATED t14 NOT USED 45 

RN PETERED SUPPLY NEUTRAL LAS UPSAL LT IISIAAYED 115 1 GROW DOPLAY REDEEM 6316(000 

1 3 MUSE SWITOED OUTLET LLPSAL 54(432 USE actosur AS STREW t% 007 USED 110 Lot 

1 PHASE OUTLET EA CLPSAL 6/15903 (S3ROUD1 1 SW/B0 UGFITIG CONTROL RELAY - 5160 I:E0 NIZB-LE-24 VOL rn 

1 RIO LAPTOP GPO EIPSAL E149A449AP TO 1 SUTTON LOCAUREIDTE SWITCH - 510 KRAUS 1 MIER CADS ENERAVE LOCAL RD1011' rn 

1 1 PHASE CUTLET - GENERATOR AUK POWER CLPSAL 545031 PI 556 119 ELECTRODES TEST RELAY - DEC FIKW-LIL -24VDC 173 

I SET -1 PHASE NWT SOCKET - EENERATOR POWER P01.131100(41)6 P1.4/PD /SET 141032 PI PANEL DRAIN 174 

I SET -1 PHASE CONNECTOR PLUG - GENERATCR POWER POPERL00444R6 PL4/LS/SET 1400AI PI Lif soma to 1 WET WELL LEVEL KRATOR CPOPPTON DISTRUPENTS 244-0IKG-HE-P-SR 4-21aA 0-100X AD1 RED PORTER 175 

SW/BD DOOR MICRO SWITCHES (MSC° 51202 12 OFF WO 122 NOT USED 116 

7 SW/BD OW INTERNAL FLURO LIGHTS THORN 850101 123 2 VSD CUM:1E VENT FAN RIMEL 3326417 360PEMIS 

PUP VARIABLE SPEED DANES DANFOSS WON Nx 1{202/59114E21Ha6CicaSzarA49( mote 1305111 125 2 . (11151(11 FAN DEPPLOSTAT WP EDWIN tio .WC 

2 REMOTE KEYPAD MOWING KIT DANFOSS !RCM 25 INT 1E03 

2 SPEED FUTENTEPETERS 1.D te 1 Tun IMP D5P-POT c/w LP %Ilium POT. 126 NOT USED 

PLOP (/STOP CONTACTOR - KI SPEEDIER 1 SOW CA6-105 

2 PUN CONTROL (CT POWER ON RELAY - K2 DEC RH2B-11-240VIE 

10.07 ISSUED FOR CONSTRUCTION 
C 06.08 AS BUILT 

P.H. 

P. H. 

B 11.07 VSO TERMINATIONS CHANGED 
No DATE AMENDMENT 

P. H. AW. 
DRN. APO.A 

61117011tARSN1416.171 TWO 

1 2 3 

Tea CeAveal et PART TIO71e1 LI PlITTIXTED IT TM 
LAWS or eTeeriler .,o MT MOT le CCM/ Oft 

IRPRORCED laTIOVI TIE DIPIESS PDOOSSIZer OF 

MUM WATU 

0 2000 

DRAFTED P. HAGUE 

DRAFTING CHECK AWITTHOFT 

Original Sgned by kwITTHOKT 

DESIGN 

5.7.07 

R.P.E.O. No. DATE 

01%031 Signed by F.FORNAS1ER 6.7.07 

PRINCIPAL DESIGN MANAGER DATE 

CAD FEE 57 0018s t C 

Reference Dreeerge 

4 

A B.C.C. FILE NE 

Original Welled by RJANFADA 

DESIGN CHECK 

5192 6.7.07 

FLP.E.O. NE DATE 

Originta Signed by P.SliERRIFF 

CLIENT DELEGATE 

6.7.07 

DATE 

10 

eresenNE 

SITE 
SP1 75 SIR WILLIAM McDREGOR DR. 
SEWAGE PUMP STATION 

DESCRIPT1CN MANUF ACWRER CATALOGUE No OPT REMARKS 

CATKOK PROTECTION nu DRAWN No .5KET 21 

AIME 

NOT USED _ 

FLOWNITER - ISSUE DOMSHAUSER PREO1.411* RANCE SOU& 

WET WELL LEVEL TRANSMITTER ENDRUSS HAUSER FM161-A2B101A3 RANGE u 

WET WELL UWE TREBSPOTTIU TERNMAL HOUSNG ENAUSS HAUSER Pert et Bea 133) 

DELIVERY PftESSIN IRMISNTTER VEGA VEGABAR74 BRI4XXGGENA2X RANGE 50a 

DELIVERY PRESSUftE ADA15111011 INT VEGA VEGA DER VEGADEDXSAX 

0111 POWER MPPLY 24voc POWERBOX PB251-2401-CC-T 

RADIO 2411/13.1VDC DINERTER POWERSOX P5/1-2426-U 

110001 249/11TC CONVERTER POWER:50X 249mx-SP4C 

BATTERES YUASA 00160-12 

RADIO 7180 DR900-06A02-D0 

ANTEWA 1180 I AS ANT UAL 01/011 134 ALLOT 

RATIO COAX 511RGE PROTECTION UNIT POLYPHASER OPERATION 5-92W-C7 

TELEMETRY UM LOGICA DIG MINMEAL/27111-0-7 

TELEPHONE MEM 6/130KRA 5611 V.90 

MOM SURGE PRO/UDMURT (RITE( ITTBSA 

oscorata PLUGS ROOM CDNTACT KSTB 2.5/20-51-503 

DISCONECT BLOCKS PHOENIX CONTACT UMSTBWES/21-6-5111 

CABLE 103USW PHCOIX CONTACT KGS-PS11123/20 

NOT USED 

SIGNAL SOLATORS -2 WRE INPUT LW POWERED MOORE 'TRUSTEES ECU 4-20a/J4-20aA 

!REUSED 

COOK PINS MEW (WAR CP-PESTB CR-PISTI1 

ANTDOU MAST SWBD SUEDES LOSTM MORS 

COAX CABLE ONTERMAL1 R.F. PISMIRES 

COAX CABLE EXTERNAL) TU. NOUSTRES RG213 

COAX PLUG R5.10USTRES 

EQAX PLUG NUSTRES NRMALE) 

COAX PLUG RF. POUSTRES P197 MATEI 

U CLAWS RI. WEEMS 

NOT USED 

SI/TIIHBOARD TERKNALS 

RISED TERMITALS with LED 24V INDICATION PIKES< CONTACT 1.171-HES111024 Sx211 

FUSE CARTRDGES PHENIX CONTACT RATINS AS MOROI 

ENSCONECT TERMINALS PHOENIX COW gl 1.114-MT P/P 

EARTH TIIIINALS PHDOW Ong T ETTL-MTO-PE/S 

GROUP MARKER MIER PHENIX (INTACT UBE 

TEST PLUG ADAPTOR PHOENIX CONTACT PS-6 

SCREW DRIVER PHOENIX CONTACT SZS 04 I IS 

P1(16-17 BPDGE PHDOW CONTACT TBS AS WOUND 

COWMEN 1011131TOR CORTE( VP0-110 OR IT1 FROM AP (OKTROIS 

WET WELL (KNIT SEAL116111165 FEWER TO SUR MUM Dela If 
NOT USED 

DERIEX PADLOCK - 450a tress pa tumbler KA. REED LOC 6911115 KEY lb 325 

NOT USED 

5/STIEL MIRES AS DEEMED FOR PRESSLRE RETIES STAINLESS STEEL 11 Sleet 19 

EARTH ROO CONNE(11011 SOX KSCO ER51 

UNE TAP - 800116 TO EARTHING MO anal BPZ6 

DRIVE POD CCPPER ROO Dia Diaseter 

NOT USED 

NOT USED 

NOT USED 

ELECTFICAL AS BUILT DETALS 
REV CCIJAW? MECTIZCS 

ELECTRDEN ANDFEWEILF5131 

LICENCE Pb. 36660 04TE 0303 
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TITLE 
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SHEET No. 10 

BRISBANE WATER DRAWING No. 

486/5/7-0018-014 
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10 13 15 16 

A 

- 

- 

CABLE No. STATUS 

Mote 21 

SIZE CORES TYPE LENGTH lin) FROM TO CABLE FUNCTION NOTES 

NOTE: 

1. THE CONTRACTOR IS RESPONSIBLE IN DETERMINING THE 

ACTUAL CABLE LENGTHS REQUIRED ON SITE. 

2. USE EXISTING CABLES IF SIZE & CONDITION IS ADEQUATE 
NEW NE EOWA DC SA BL FE Us N. TC Ty 1 OP EN Si sOuT EH ESE ER ST Ut ifi'sP Ls IFNOSRT AN 

YCHLEDULE. 

. 

. 

' 

F 

I 

. P01 NEW 95mm' 4C.E PVC/CU/PVC University Changeover Switch in Meter Box Switchboard Incoming Mains Supply 

PO2 NEW 2Smm1 IC Building Wire Switchboard Earth stake Main Earth 

P03 - 

PO4 - 

tops NEW 35noni 3C.E Screened Flexile VSO Switchboard 1-Box in Dry Well Pump 1 Motor Feed 

PO6 NEW. _ 15cron' di Screened PVC Switchboard 1-Box in Dry Well Pump 1 Motor Sensors 

PD1 NEW-Vendor halo' 3(4 Screened FleiblelSubinersble) .1-Box in Dry Well Pump No1 Pump 1 Motor Feed 

PIMA NEW-Vendor 15cre' 4( Reale !Submersible) 1-Box in Dry Well Pump NOI Pump 1 Motor Sensors - 

P08 NEW 35mm' 3(.E Screened liable VSD Switchboard 1 -Box in Dry Well Pump 2 Motor Feed 

P09 NEW 151100 6C Screened PVC Switchboard 1-Box in Dry Well Pump 2 Motor Sensors 

P10 NEW-Vendor 2x lOme 3C.E Screened flexile Mubmersble) 1-Box in Dry Well Pump Not Pump 2 Motor Feed 

PIM NEW-Vendor 15nue 4( Flexile !Submersible) .1-Box in Dry Well Pump Not Pump 2 Motor Sensors 

P11 NEW 2Sme 31.E PVC/CU/PVC Switchboard Dry Well Sump Pump Disconnect Box Dry Well Sump Pump Motor 

PRA NEW 15min' 3C.E PVC/CU/PVC Dry Well Sump Pump risconrect box Dry Well Sump Puy Dry Well Sump Pump Motor 

PII NEW 1.510' 2c.E PVC/CU/PVC Switchboard Dry Well Lighting Lighting 

P13 NEW 2500' 2c.( PVC/CU/PVC Switchboard Dry Well Vent Fan Vent Fan 

P14 - 

P14A - 

pis - 

P16 NEW 25nue 4C.E PVC/CU/PVC Switchboard Chemical Dosing Unit Chemical Dosing Unit Power Supply 

(01 NEW 15000 IC PVC/PVC Switchboard . Pump 1 Pump 1 Moisture in 01 Probe 

CO2 - 

(03 - - 

(04 NEW gran' 2E4 PVC/PVC Switchboard Pump 1 Valve Pit Pump 1 Relux Valve Microswitch 

COS - NEW 1.50n0 1( PVC/PVC Switchboard Pump 2 Pump 2 Moisture in CR Probe 

(06 - 

(01 - 

(08 NEW 150n0 2(4 PVC/PVC Switchboard 
. Pump 2 Valve Pit Pump 2 Relux Valve Microswitch 

C09 NEW 2C Vendor- 0.2DBOFSP Nontrs Switchboard Wet Well high Level Probe - Wet Well Level Signal ILR31 

C10 NEW 2( Vendor- 0.20130FSP ?Mfrs Switchboard Surcharge Imminent Probe Surcharge kominent Signal (SRI 

CD NEW 2C Vendor- 0.20130FSP 30mtrs Switchboard Dry Well Flooded Trip Level Probe Dry Well Trip Level Signal 11821 

(12 NEW 2( Vendor- 0.20130FSP 30ratro Switchboard Dry Well Flooded Alarm Level Probe Dry Well Alarm Level Signal 111221 . 

(13A NEW IC Vendor 35aitrs Switchboard Dry Well Sump Pomp Level Start Probe Dry Well Sunp Pump Level Control kR1) 

(13B NEW IC Vendor 35intrs Switchboard Dry Well Sump Pump Level Stop Probe Dry Well Sump Pump Level Control 11811 

(14 

(15 - 

(16 NEW 15mn' 2C PVC/PVC Switchboard Cathocic Protection Anode Anode 

(11 - 

(ID NEW 15mre1 2C PVC/PVC Switdtioard Pump 1 Lockout Switch Pump 1 Lockout 

(19 NEW 1.5me 2( PVC /PVC Switchboard Pump 2 lockout Switch Pump 2 Lockout 

(20 NEW t5ers' 2f PVC/PVC Switchboard Dry Well Alarm Strobe Alarm Strobe 

(21 - ,-- 

101 NEW Vendor 70ortrs Switchboard Wet Well tlyerostopic Level Sensor Primary Wet Well Level 

102 NEW Vendor ZOetrs Switchboard Delivery Pressure Transmitter Delivery Pressure 

103 - 

104 NEW Vendor 30intrs 71 Switchboard Delivery Flowmeter Flowmeter Sensor Power Supply CONFIRM LENGTH ON SITE 

104A NEW Vendor 30mtrs Kt Switchboard Delivery Flowmeter Flowmeter Signals CONF1211 LENGTH ON SITE 

106 NEW I Pr REXON 820 Switchboard -. RTU Switchboard - Pump 1 Soft Starter RS485 Corms 

101 NEW 1 Pr REXON 820 Switchboard - Pump 1 Soft Starter Switchboard - Pump 2 Soft Starter RS485 Coons 

108 NEW 1 Pr REXON B2D Switchboard - Pump 2 Soft Starter Switchboard - Graphic Display RS485 Comm 

- S h e e t 15. to NEW 1.5atal 1Pr Dekorce Switchboard Chemical Dosing Unit Dosing Pump Speed Reference 

xo, NEW Vendor Switchboard - Radio Aerial Coax Surge Protector Ratio Communications ELECTRICAL AS BUILT DETAILS 

X02 NEW Vendor Aerial Coax Surge Protector Aerial Ratko Communications Refer Detail M REV 

111 
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ELECTRICIAN ANDREW BURNELL 

LICENCE No. 39850 DATE 03/08 
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WW2= 1171CW 110 1.),10.3 AIMS= OF 

MUSWIt VATIT 
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10 12 13 1a 15 IB 

B 

C 

F 

G 

- 

ITEM I On. LICSOUPTION LASEL 1 LABELS 213 If KCISSAREI TEXT HEIGHT IUTERIAL / COLOUR ITEM I On. [(SERVITOR )ABEL 1 LABELS 213 Cr wassAal TM KNIT MATERNAL / COO CLEM I On. ceSCRIPTION LABEL 1 LABELS 2 1 3 IP NECESSARY) TEXT HEIGHT RANDAL / [MOM 

9 N It-TERING ISOLATOR 
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H 

CONSTRUCTION 

Cubicle constnntion 3mm Marine grade Aluminium 152511. 

Plinth construction 160x60 channel 6061 76 Grade Aluminium 

Folded, -Pulse MG' L "TIG welded with all visible sears and joints fully welded, 

free from splatter and grand smooth where needed. 

External doors and covers fitted with Enka 1011-207 self grip seal. 

"D" Handles fitted where indicated on the cravings. 

M6 Earth studs fixed to the nterior of all doors and hinged escutcheons 

and on adjacent cubicle interior surfaces. 

Door stifferers, door stays, cable straps, and document holders etc fitted 

'where shown on the drawings. 

Door stiffeners to be S/Steel and of suf ficent strength tb prevent being 

deformed when subjected to reasonable loads. Minimum 3ms S/Steel. 

tiff -off covers and mounting panels fixed with M3 studs L chrome acorn nuts. 

Gland plates manufactured from 6min Bakelite, unless otherwise shown. 

Inspection /Access plates manufactured from 3mm aluminium. 

Gland/Inspettion/Access plate openings reinforced with 25x1Omm flat aluminium bar. (Detail El 

Cable glands to be fitted with compression side installed within cubicle. (Detail GI 

Gland/Inspection/Access plates to be fitted with seals attached to cubicle. 

CdandAnspection/Access plate fixings at 100mn. 

Gland/Inspection/Access plat es to maintain a 50mm clearance from section dividers. 

Gland/Inspection/Access plates are NOT to be split. 

Provide Shrouding to all lire parts to P20 where required. 

tinges !external) Sdectrix118650ss-316. Stainless Steel 

Star washers fitted under all tinge screws. 

tinged escutcheons fixed with Emka V4 turn 1000-U142 

Locks Doors 1-4.6-10 

Dirak Swing Handle 207-9294. Stainless Steel 

Selectrix 1107-0123 apt cam 

Lockwood 11 Barel Lock 

Emka 1049-1.13 roller rod 

Key (odes RC496A, ftC4%AB, RC496ABC refer to each door for clarification. 

Locks Doors 5,11 

Selectrix Swing Handle 1101-5502-316. Stainless Steel 

Selectrix 1101-U123 apt cam 

Emka 1049-03 roller rod 

ENERGEX padlock 45mm brass pin tumbler. Key No325, chi 2 keys. 

OPERATING PARAMETERS 

Standard 

Current L Frequency 

Rated Operational Voltage Ue 

Rated Insulation Voltage lk 

Rated Auxiliary Voltage 

Rated Current (Main Bus) 

Short Circuit Current Isc 

Duration of Inc 

Degree of Protection 

Measure of Protection by barriers 

and enclosures 

Service Conditions 

Mass 

Forms of Seg-egation 

Earthing System 

AS 34391 

AC 50Hz 

415 VA( 

660 V 

240 VAC / 24 VDC 

300 AMPS 

20 ILA 

.2 sec 

I' 55 to AS 1939 

Out doors 

Not exceeding 2000kg 

Form 1 

IN-S 

PAINTING 

Alurriniun Surface Preparation. 

Finish smooth all exposed welds, dean, descale, and degrease all surfaces. 

Surfaces pretreatment in accordance with AS 1560 & AS 3715 using 

Novox LF acid etch cleaner. Novacoat 12 conversion coating :6 dean water rinses 

Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE L EXTERNAL COMPONENTS DULUX Kist Green (36640) matt finish. 
INTERIOR ITEMS (mounting panels, escutcheons, etcJ DULUX Bright White (32166) 

Minimum Dry Film Thickness all surfaces 50 microns. 

ELECTRICAL AS BUILT DETAILS 
REV 

C 

COMPANY SJ ELECTRICS 

ELECTRICIAN ANDREW BURNELL 

LICENCE No. 39650 DATE: 0308 

A 10.07 ISSUED FOR CONSTRUCTION P.H 

O 06.07 ISSUED FOR TENDER P.H. 

06.06 AS BUILT P.H. 

WIRING 

All wiring to be PVC V90 HT 0.6/11(v Grade with tinned conductor. 

Control and instrumentation wiring has Nestle copper conductors, and is colour 

coded as detailed below, numbered each end, and terminated by the use of 

appropriate pre-insulated crimp lugs or pIns. 

Separate lugs or pins shall be used for each conductor. 

Not more than two wires shall be connected to any terminal 

Not more than one wire shall be connected on one side of any tunnel type terminal. 

Where multiple connections are required on turnel terminals, proprietary terminal link 

bars shallbe used. 

Power wiring to be minimum LSsquan stranded copper conductors, phase 

colour coded as detailed below. 

Control wiring to be minimum 10sqmns flexible copper conductors, 

colour coded as detailed below. - 

Low level control signals to be minimum 05scpra flexible copper conductors. 

colour coded as detailed below. 

4-20mA analog signals bnternal & external) wired in shielded par minimum size 0.5sqmm, 

and earthed at one end only. (Switchboard end for external signals) 

All 240VAC terminals located in the RTU or PLC sections shall be shouded and labelled 

- ' Danger 240VAC' 

Earth cables minimum 255grom 

Doors and hinged escutcheons bonded with flexible tinned copper braickng. 

Ensure a minimum clearaixe of 100min is maintained between cable ducting and 

gland plates. 

Wire numbering vdl be equal to Erafoplast SI2000 system 

time numbers are readable left to right,tottoin to top as shown. 

11 
2 111 

Refer to sheet 17 for coding details for RTU disconnection plugs. 
Coding pin most be fitted to both the disconnect plug and terminal block. 

COLOUR CODE 

Phase wring (A,B LCI 

Potential Metering 1240/415 VAC! 

Current Metering !Secondary) 

240 VAC Control Active 

240 VAC Neutral 

24 VDC Positive supplies 

24 VDC Negative supplies 

24 VDC Wiring 

RIO L PLC Wiring 

Electrode Wiring 

Intrinsically safe wiring 

Earth 

Door 1, Escutcheon Earth Bonds 

Red, White, Blue 2.5sqami tminl 

Red. White, Blue, Black L5sqinsi 

Red, White, Blue, Grey 2.5sgrin 

Red LOscpnia 

Black -1.0sqmai 

Orange 1.0scom 

Violet 1.0scattat 

Grey tOscplat 

Grey 05stro 
Salmon lOsqnvo 

Light Blue L5soyin 

Green/Yellow 25sqnn loin) 

Green/Yellow 4 sqino 

LABELS 

Internal labels W/B engraved ABS PLASTIC to label schedule. 

Warning labels R/W engraved ABS PLASTIC to label schedule. 

E/Stop labels Y/B engraved ABS PLASTIC to label schedule. 

First letter x Background colour, Second letter x Lettering colour. 

Main switch labels 

Pump CB labels 

Compartment labels 

E/Stop labels - 

Warning labels 

MAIN SWITCH 

400A 

PUMP No1 

ZSDA 

RTU 

10ilm 

lmm 

tam 

Colour W/8 

Material ABS PLASTIC 
Colour B/W 

Material ABS PLASTIC 

10mm 

EMERGENCY STOP 4gA3 

DANGER 615V 1- 
ISOLATE ELSE WHERE sum 

Material Stainless Steel 

Material ABS PLASTIC 
Colour Y/B 

Material ABS PLASTIC 
Colour R/W 

Internal labels secured by M3 chrome plated metal threads. 

CB's to be identified with individual labels as per label schedule 

labels obstructed by switchboard wring are relocated to adjacent duct lid. 
Labels secured by M3 nylon threads. 

The duct lid is secured by a singe cable tie at one corner. 

External labels secured by tEl 316 stainless steel metal threads. 

A.W TRB BUMP OR PAIR 17001, 6 PIWTICICI IT TIC 
LAWS 0 wino. MO MY 107 r (041 00 
160167U0D7 WNW! NE CM OS POW16.1011 of 

I 11644 WATO1 

C zoos 

DRAFTED P.FIAGUE 

DRAFTING CHECK 

Original Signed by A.WITTHOFT 

A.WITTHOFT DESIGN 
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DETAIL R 

11 

Shroud behind 

Shroud behind 

O 
& 

as 

0 

0 

0 

0 

0 

0 

O 

0 

NON-ALTERED SUPPLY ARRANGEMENT 

DETAIL M 

SUB-DISTRBUTION BOARD ARRANGEMENT 

DUPLICATE FOR PUMP 1 L 2 

0 

0 

SUR BOARD 
ISOLATOR 

oqo 

1011-11001 
SUPPLIES 

ESCUTCHEON LAYOUT 

DETAIL S 

O 

00 

5.T.07(73,rod Sired by F.FORNASIER 6.7.07 
P1 

VTITLE 
S75 SIR WILLIAM McGREGOR DR. SWITCHBOARD 

RTU DISCONNECT PLUGS 

COOING DETALS 

TERMINAL BLOCK 1 ' I I I II I H 
WA 1111111 KVIN 

PLUG I Z 
TERMINAL BLOCK 2 

r1111111UL 
PLUG 2 

TERMINAL BLOCK 3 

ZI1r41111111111grAl'A 
'PLUG 3 

TERIINAL BLOCK 0. 

I I 11111 I I 

N 
AL1111111111E6 

PLUG 4 z 
TERMINAL BLOCK 

'4 1:11111111:1:::: 
PLUG 5 

TERMINAL BLOCK 6 

'4,111111111111; 
PLUG 6 
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telirtil=1:,Vhs 
Drell %clearance hole 
in cubicle & angle 

Der Seal 
Eska 1011-207 EPOM Self Grip Seal 

DETAIL A 

)DOOR SEAL) 

'IN x 5 316 Si:tee! Batton Mead 
Socket Screws c/v 
316 S/steel Wag & flat washer 

Securely weld boss isle position 

Note: Screws are not to penetrate cubicle metalwork 

DETAIL B 

(SUN SHIELD MOUNTING TO SIDES, REAR AND DOORS) 

025 Alinedoluse boss 
central :Vernal thread t0 

MS s 2S 316 Vito! Button Head Socket Screws 
cric 3% Sisteet spring L flat washer 
securing riot in a min= of 6 positions. 

Meld tots Into position - 

Note: Screws are not to penetrate cubicle metalwork 

DETAIL C 

(SUN ROOF FIXING DETAIL) 

nigt;C:LV: "14` 

DETAIL D 

(EYE BOLT FIXING DETAIL) 

1- 30tan a 6.1asi Cu Busbar per Phase N & E 

3 -12mm Dia holes per Phase, N & E for cable connection 
Dover 12mm hole for external generator connection) 

+ + 

to 0 0 

74T 

DETAIL I 

(GENERATOR BOLTED CONNECTION( 

2 - 60ma 

!nudity; 

60x40x10 Galt. Flat tar 
!Supply loose) 

Swrtchboard Cubide 

Neoprene Gasket 

them wide 0 lea Mk all roof 

NOTE t 
DIMENSION IS DEPENDENT CN DOOR ARRANGEMENT. 

MAXIMISE WELD WIDTH VW ALLOWING FOR ALL 

DOORS TO OPEN TIE FULL 715*. 

NOTE 1 

Hold down bncket 

Hold down bracket 

140 tirade bar grade 
sl airiest steel welded 

to well wall &loomed 
and bent up o Thom below 
top of slat, EL 

Hold down bracket 

DETAIL E2 

(BOLTING DOWN FACIUTIES DUAL) 
OFTERNAU 

DETAIL Y 

IRENFORCING CONNECTION BOX DETAIL) 

SUB SKID 
SUPPORTS 

DETAIL El 

(BOLTING DOWN FACILITIES DETAIL) , 

(EXTERNAL) 

SET UP CBICLE TO BE LEVEL & PLUMB BEFORE 

BOLTING TO CONCRETE PLINTH USING M14 BOLTS 

30o Foam strip 

Dimensions to sit modem 

+I bom kratk strapping 14. 

Compression seat 

DETAIL X 

MODEM MINTING ERADOETI 

PLNTH 
Weld bar 
into position 

ri 5/sted saline 

DETAIL N 

(AERIAL SUPPORT BRACKET DETAIL) 

)Ste (saluted water pie 

A 
R 040 

N 

W D: Mounting details 

E 
f or 1/EAt1' 400A 
connection plugs 

B 

DETAIL 6 

(CABLE GLAND INSTALLATION DETAIL) 

Reinforcirg bar 7S10vo 

I16 1 20 31 S/sleet Batas Mead Screws 
c/v 3% Silted flat varies 
securirmglud plate at Nitro interrals. 

DETAIL K 

(DOOR SUN SHIELD DETAIL) 

Note: Saves are not to penetrate reinforcing bar 

DETAIL F 

(GLAND PLATE FIXING DETAIL) 

Door stifIrer 
Caw slit fro 

Wire wing toot 0 

DETAIL 0 
MOUNTING DETAILS 

GENERATOR CONNECTIONS 

(fit 3mm neoprene gasket between plinth I Flange) 

(Fiairigs 3i6 s /steed bolts, nuts, flat & spring washers) 

Earth Stud- 

DETAIL P 

(AERIAL FLANGE MOUNTING DETAIL) 

DETAIL Li 6vo Brass 
Earthing Plate 

VSD CABLE EARTHING DETAIL 

VSD CUBKLE 

ELECTRICAL AS BUILT DETAILS 

COMPANY 5J ELECTRICS 

ELECTRICIAN ANDREW BURNELL 

LICENCE No. 39850 DATE 0308 

A 10.07 

DETAIL L2 

VSD CABLE EARTHING DETAIL 

DRY WELL 1- BOX 

DETAIL I-I 

(RTU LAPTOP SUPPORT SHELF) 

Eaters to 
Net wen 

DETAIL W 

(WET WELL CONDUIT SEALING DETAIL) 

Sheet 18 
AS BUILT 

ISSUED FOR CONSTRUCTION P.M. A.W 

O 06.07 ISSUED FOR TENDER P.H. A.W. 

B 06.08 AS BUILT P.H. NO 
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SW IMUIT SP-7,412141V 1,13 
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R.P.E.O. No. DATE 
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6 7 
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B 

SITE 
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SEWAGE PUMP STATION 

71TCE 
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6.7.07 
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i 1 1 1 16 

A 

- 

NORTHERN SURVEY MARKER No.297 
mAHD . 7.018 

HANGING 

' 

HOOK . IP68 RATED "VEGABAR 74 - PRESSURE 
S/STEEL Note 1 SENSOR WITH DN40 (11/2") BSP 

A - 

.4 

CABLE GLANDS 
(To Suit) 
Note 6 

3nun BRASS 
PLATES IL of ELECTRODE BOX 

THREADED MALE END. MODEL TO 
SUIT PRESSURE RANGE AND CABLE 

LENGTH FOR EACH INDIVIDUAL SITE. - 
a ' EXAMPLE MODEL "BR74XXGG1THA2X" 

- 7 
PRESSURE RANGE -.-1 mottfiD . 7.823 

4 

a 

a 

a 
1 a . ' 'fr 

DN40 111/2"1 BSP TO 

DN32 111/4'1 BSP STAINLESS 

SURCHARGE IMMINENT 
LEVEL PROBE 

SURCHARGE IMMINENT LEVEL 
mAHD .. 3.993 

3.830 metres 
CONDUIT TO 
SWITCHBOARD 

CABLE CLAMP CABLE TO REMOTE "VEGABAR 

SUSPENSION EYELET DISTZXBAX" ELECTRONICS IN 

PUMPING STATION SWITCHBOARD 
4114 

' 

' 

S /STEEL CABLE GLAND 
(To Suit! DETAILS OF NON PREFERED INSTALLATION 

STEEL REDUCING SOCKET 

ON32 111/41 BSP STAINLESS 
STEEL 901 EQUAL MALE BEND. *tA 

- 

END CAP TO BE USED WHERE SPACE IS LIMITED iii 
-1- 

(No Glue/ 
AL\ 41\4 6.050 

HIGH LEVEL 
mAHO . 1.773 

metres 
Note S ja 

200 

:-.1._ 

metres 
7? metres 

r: 
I 

I. I. 
p, 

II 7."-------.- FIX IN PLACE WITH 

. 

3 MB /STEEL SCREWS - ktr. 41..114° \Ali IN DN40 111/2") BSP TO .\*Wir4 '''..- DN32 111/41 BSP STAINLESS 
STEEL REDUCING SOCKET .4d 

,40nue PVC CONDUIT 

% 7 . 

REDUCE TO SUIT ' 
1" DN32111/41 BSP 

STAINLESS STEEL NIPPLE. \t4\ . 
EXISTING PRESSURE 
POINT STOP COCK 

VI 
DN32 STAINLESS STEEL UNION WITH 

DRILLED 6mm HOLES AT DN32 (11/4-1 BSP FEMALE ENDS AND 

ICHE'L'ETIJIGTTEHRVLTHELCNUIT 

INSTALLED WITH FEMALE SECTION OF 

UNION ADJACENT TO VALVE 

DN32 111/49 BSP 

B-8 
STAINLESS STEEL NIPPLE. 

HIGH 
PROBE 

LEVEL) 

7.500 

NOTE 5 

H 

- 

BOTTOM OF PROBE 
mAHD . 0.323 

/ 4 c 

lb\ 
,HYDROSTATIC LEVEL 

4, 
.\\F S S 

TO BE INSTALLED 
ON SITE 

DETAILS OF PREFERED INSTALLATION 
,i 
, , 

, 

A-A 
EXISTING ON 

SITE 

PRESSURE POINT 
PROBE No STOP COCK 

RANGE= 6.1 
04 iiiiii t lllll ell / 

I 4401' 

LEVEL PROBE INSTALLATION NOTES 

II 

V4 / tre I 

\ TAPPING BAND ' 
. 

PRESSURE TRANSMITTER INSTALLATION NOTES 
NORM Al 

I 

i 
, 

1 

11, I 

b" i 

1. Material: All stainless steel 
fittings to be grade 316. 

. .. 

2. Galling: All stainless steel 
,, 

. 

thrs to be lubricated wit 
appearovded anti galling grease 

M U llllllllll 
Install , and thread tape where applicable. 

for oNr 

QTY MATERIALS LIST 
1. stainless steel support hook 

the suspension of the hydrostatic probe. 3. Install as per 'prefered' detail 
2. Drill 4 x 6mm holes, 150mm from each end and every 300mm unless space limitations prevents 

of the cut length, prior to installation, this method, - 
3. Install so that the conduit slides over the probe the maxmium 

amount possible. Do Not glue the conduit.to the end cap. 

4. Tighten the securing cable gland. 

1 

2 

3 

4 

1 

1 

2 

3 

LENGTH OF HEAVY DUTY 

ORANGE PVC CONDUIT 40mm 

CONDUIT END CAP 

STAINLESS STEEL CABLE GLAND 

CABLE CLAMP SUSPENSION EYELET 

5. Suspend the probe tips at the calculated level, from the 
bottom of the electrode box as shown. 

Sheet 19 
- 
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10 12 13 15 1 

- 

B 

- 

- 

_ 

RTU RTU RTU . . 

DIGITAL OUTPUT DIGITAL OUTPUT DIGITAL INPUT 
REF 0744 REF 07:14 REF 07f2 OPTION- K 

F 

- 

G 

_ 

H 

_ 

1 

- 

i 

REMOTE 

INTERUPT 
K1 

2 3 4 

H3 

FAULT 

5 

S2 

6 

-- RESET 

TDR1 

TRANSDUCER . 

776 RTU . 

ANALOG INPUT 
0 4-20mA / I A2 

I I 1 

S1 ..._.._hl 
A3 LI 

REF 01:F11 

9 ,-, DQ C.) 

240VAC 
2A SUPPLY 

(SHROUDED IP20) 

REF 01114 

' N11 

I 

U.) 
LOCAL 
INTERUPT 

H1 

POWER ON 

. 

1-12 

®INTERUPT 

BD1 
BRIDGE 

F1 
/0 

TOM K1 

L2 

--- :: 
M2 

AMMETER 

LI 

. ve 

CATHODIC 
q VR1 PROTECTION 

VARISTOR PROBES 

1 

111 
TERMINALS 

DC OUTPUT 

& RTU I/O- 

M10 
VOLTMETER 

D1 

..i 

1 

0 
O Gn /Yl 

- 
-Ye 114 .1 0 15mm RETURN 

o 

T1 
TERMINALS 

TRANSF. 
AC INPUT 

8 DIA HOLES 

H1 
CATHODIC PROTECTION POWER SUPPLY 

s..) H2 - H3 F1 C 

15 

DC VOLTS AMPS 0 ©\11 
POWER ON T. 5 AMPS INTERUPT FAULT 

'0 0 
M1 M2 S1 52 

ITEM QTY DESCRIPTION I RS .. RS COMPONENTS PART NUMBER) 

BD 1 1 DIODE BRIDGE SINGLE PHASE 35A 600V ISOLATED METAL BASE. RS2278772 

HINGE FRONT PANEL LAYOUT PANEL FIXING. 

1/4 TURN CAPTIVE FASTENERS 
. NTS 

F1 1 DC OUTPUT FUSE - PANEL MTG 5x20 FUSE HOLDER c/w 5A FUSE 

HI POWER ON INDICATOR 240VAC NEON RED RS576608. 

HZ 1 INTERUPT INDICATOR 240VAC NEON WHITE RS576620 

H3 1 FAULT INDICATOR 28VDC LED ARRAY AMBER RS576563 

K1 1 REMOTE INTERUPT - RELAY 240V2A 2POLE CHANGEOVER . FW BASE 

M1 1 VOLTMETER 0-30 V 69x53 RS259577 

M2 1 AMMETER 0-5 A 69x53 RS259511 

S1 1 LOCAL INTERUPT - MOMENTERY PUSH BUTTON SWITCH 240V2A CHANGEOVER - RED 

S2 1 FAULT RESET - MOMENTERY'PUSH BUTTON SWITCH 240V2A CHANGEOVER - BLUE 

TDR1 1 TRANSDUCER - 0-10mV/4-20mA CLASS 1.0 240VAC POWERED 

T1 1 TRANSFORMER GAYRAD TP60 

VR1 1 VARISTOR - SURGE SUPPRESSOR RS649150 (CLAMP 76V10Ap) I 31VDC CONTINUOUS) 

- 14 -TERMINALS 4.0mm RAIL MTG END COVERS & STOPS 

Sheet 20 ELECTRICAL AS BUILT DETAILS 
REV 

C. 

COMPANY SJ ELECTRICS 

ELECTRICIAN ANDREW BURNELL 

LICENCE No. 39850 DATE 0108 
AS BUILT 
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PRINCIPAL DESIGN MANAGER DATE 1 1 

17,77 

SITE 

SP175 SIR WILLIAM McGREGOR DR. 
SEWAGE PUMP STATION 

TITLE 

PROTECTION UNIT 
CONSTRUCTION & WIRING DIAGRAM 

SHEET No. 20 
J 

0 06.07 ISSUED FOR TENDER P.H. 
LAWS Of COMM AM Ma MI K COMO ON 

WNW= 'MOUT TX EMUS 401145501 OF DRAFTING DECK A.WITTHOFT BRISBANE WATER DRAWING No. 

486/5/7-0018-020 
AMEND. 
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MOTOR CONTROL 

TERMINALS 
DOOR 1 KEY RC496A 

STAINLESS STEEL UNISTRUT 

WELDED TO ENCLOSURE 

FOR MOUNTING 

PUMP POWER 

CONNECTIONS REMOVABLE CLEAR 

POLYCARBONATE 

SHROUDS 

1 x 30mm x 63eti Cu 

4:11 BUSBAR per PHASE, I. E 

2 x 12xim Dia HOLES 

per PHASE, L E FOR 

FRONT VIEW 
CABLE CONNECTIONS 

DOORS REMOVED 

TO PUMP. TO SM/BD 

SECTION B-B 

6mm BRASS 

EARTHING PLATE 

SEALED TO IP56 

FRONT VIEW. 

TWO DISCONNECTION BOXES REQUIRED - PUMP1 & PUMP2 

LOCATED IN DRY WELL 

METAL BARRER 

SECTION A-A 

REMOVE ALL SHARP EDGES 

FROM METAL SHROUD SUPPORTS 

CONSTRUCTION 

Cubicle construction 2mm Stainless Steel. 

Folded, 'Pulse MIG" & "TIG welded with all visible seams and joints fully welded, 

free from splatter and ground smooth where needed. 

External doors and covers fitted with Emka 1011 -201 self grip seal. 

116 Earth studs fixed to the interior of all doors and hinged escutcheons 

and on adjacent cubicle interior surfaces. 

Door stiffeners to be of .sufficent strength to prevent being deformed when subjected 

to reasonable loads. 

Provide Shrouding as shown on drawing to all busbars to IP20 

Hinges (external) Selectrix HIB650ss-316. Stainless Steel 

Star washers fitted under all hinge screws. 

Locks Door 1 

Dirak Swing Handle 207-9295. Stainless Steel 

Selectrix 1107-1.1123 3pt cam 

Lockwood 71 Barel Lock 

Emka 1049-U3 roller rod 

Key Codes RC496A, RC496AB, RC496ABC refer to each door for clarification. 

OPERATING PARAMETERS 

Standard AS 3439.1 

Current & Frequency AC 5011z 

Rated Operational Voltage Ue 415 VAC 

Rated Insulation Voltage Ui 660 V 

Rated Auxiliary Voltage 240 VAC / 24 VD( 

Rated Current (Busbarsl 200 AMPS 

Short Circuit Current Isc 20 kA 

Duration of Isc .2 sec 

Degree of Protection 1P 56 to AS 1939 

Service Conditions Outdoors 

ELECTRICAL AS BUILT DETAILS Sheet 21 
COMPANY SJ ELECTRICS 

ELECTRICIAN ANDREW BURNELL 

LICENCE No. 39850 DATE: 01/08 

10.07 

AS BUILT 
ISSUED FOR CONSTRUCTION 

08.07 ISSUED FOR TENDER 

AS BUILT 
AMENDMENT 

STD IDRATt 9 -A -70-101 EAU 

IR 
Ibil 

I 2 I 3 I 4 I I_ 6 7 I a Nir 9 
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10 12 13 14 15 

OSI 6AL CAP BRED VIM 
Nos NYLON CAKE GLAIO 

B 

v`r 

/54 1113 WON-, 
A/111-5EVE 01 ALL 

TPREAES 

051 GUMMED WATER PEE 
1:81 RIO 'gram SUPPORT 

SUN ROO ROM 
D -, /-- PIFER DETA -Ir. r--- - 4.4 ,,,,,,,,,,,,-- 

--,. 
.. 

Z-g g _B B- B IS 

1 MT 11414.1 3 KIT RCANAB COM 5 DIRGE% SEAL/PAK= 

, 
I Kt/1014A %OR 3 KEY ROWS 11 KEY RCOAAR 

I 0 1 I I ( I I I 
1 P 1 

I 1 I OCTAL 0 

SUISKEID ROSINED FOR 

DARIO 

COOR STAID VS' 

At 0 

-7-- I" SUN SWID 
,',1 m DETAll 5140 

DOOR STATED DS 

08 

DUEL 0 
SUM 

SHOD WO 

I I ) f..:- MAR 0 OHARA 

\ 
1 a I KRA VAL 

COCK STAYED 1I5' 
IIIW 03:14Stpull 
"111PF I FP ) r 

II 

- . RN SKID 
REFffl CULL UM 

. ...= DEDI 0 

111, SUN SKID 
REFER OITA 603 

ODOR 2 NET IKAMA DM STARA IV 

I a 1 00,20 KO REMADE 

DEM 5 
1 

DCOR IA An ROSA COCO It KET RO 

MIEINI 
MO 
MIN 

i 
. I M I 

DCOR STATED WV 

I COM STATED II5 Ad 0 

SUN WELD 
Mit COAL 0iP3 

DEW CI 

1 

DOOR{ Kt/ ROME 
YEW 

I F 1 I H 1 

COM 0 

J 

DIVED ADORED EC* 0 
CLARIFY 

LEM 0 

REMOVED FOP g SUISHELD 
LA111T C 

1-----1 
I 

I 

I I 

166108 PCO21 
oleISEWSD 

OMR STAYED 115 

I KEY ROM, 

ig 

UM o I N I 

1 
OETAL 0 

I 0 I 

L N I 0 DEINI. 0 
DETAL 0 

/- SUK91E1D ROWED FOR 
r 1 

ORMIGPOOPT 

7...- stx ggELD 

q r ma min. tura 
SUM MELD 

11 y IREFER PETAL 31P3 

it 

1 G 1 N / newitI4V010 

(r 

LOX STATED TB' 

OM. 0 

DOOR STATED OS' 

FAN \ \ 
... DOOR STATED OS' DOOR STAYED 105.1 ../ 

11 
VEATTERFOCORD 
WM PROOFED VINT 
FROM & RDA OF PI.11111 Ell 

. 
se ,Ii..,. \ ill II TM 

...4 I A I. _I - he -\ ..,A_I / 
51 fal. M/F 

PSI 6N RAN CE dr 11090E 
GASKET 1 FIX MTh Of MS MTS. 

WADERS 

LAPTOP 999507 STEP 
90519611581 CP 1821oa 
MOORED ON DOOR 

DM COAL PO 

D 

FRONT VIEW 

ITE BOLTS 1251111t8 AS REOURED 

SUN 0021 IETOYED 101501 MINER/ 
REFER COM 01 

GENERATOR CABLE ACM PLAT/ 

MK KWH MOW - Wan a 135150 

FR WITH TAP388909 SCREWS 

H 

160Mbee NAOMI PINION 

I NV NM 

BRA TM All 

0 
MT 

Mttry 

6g1 

ITT 
-I 

ALLOW DEAR KOS 
ORO NOIR FOR 

Ulf GONELIMIS 

se 

otro aro° 
'ill ; I : : 

inrimmosin. la PIIM 

° 
- TON 

51 CLEALUID MOORED 
FOR RIM KM 

MKS 80.143.141 
MOWED ON SIDE 

DONOR PANG 
PILFER OVAL IF 
FOR NOIN CR 

NIODO 

RESERVED FOR 

EGIERATCR (ORRIS 

13 I I WAN 411111 

0 
REPOY/3LE SEALED PIKNASLE SEALED 

150ECTOM PLATE MID 116941101 PLATE 141151 

Double hilted 
type sat 0111 

mete panel 

EJ 
DEPSEX 

41/11KETER 

TEST MAO 

SIVOLO ALL 

SLUMS - 
141011/11 
OAR AERTUE 

CCMPEETONFAUJIT DETAIL I 
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