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1.0 GENERAL

The following document describes the operation of the switchgear and relays installed
into the change over switchgear cubicle.

The document does NOT describe the detailed operation of the generator PLC or the
operation of the pump starters on the site.

The generator is a plug in device and can be removed from site by BW at their
discretion.

All sites are identical with respect to the control mechanism with only the size of the
circuit breakers and associated switchgear changing.
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2.0 OPERATIONAL DESCRIPTION

There are four components to the system. These are the Generator, RTU, Pump MCC,
and the Generator change over switchgear. The last component will be described
within this document in detail. The remaining devices will be described in the BW
manual.

2.1 GENERATOR

The generator and associated PLC control all automatic aspects of the change over
switchgear, in affect making the basic transfer switch into an Automatic Transfer switch
(ATS). The ATS will only operate if the generator PLC is fully operational.

The operation of the ATS is NOT fail safe and will NOT return to a predetermined
condition on failure of the generator PLC or associated wiring.

Mains fail timing and return to mains timing is all controlled within the generator FLC.

2.2 RTU
The RTU monitors several generator alarm conditions and will report these conditions
to the system as required.

The RTU can remotely start and stop the generator. The remote start will initiate a
change over of the station to the generator. Stopping the generator wilt initiate a return
to mains if available.

23 PUMP STARTER MCC

The pump starter MCC automatically starts and stops the pumps on demand
determined by the wet well ievels.

The starter has not been modified in any way to accommodate the generator ATS with
the exception of the re-routing of the sub-mains cabling.

2.3.1. MCC MAIN SWITCH

The Main Switch in all cases refers to the Energex supply point of isolation.

The existing main switch in the pump starter MCC, when labelled as the “Main Switch”,
will isolate the incoming Energex Mains Supply.

For complete isolation of the switchboards where an automatic generator system is
supplied the generator must also be isolated.

This must be carried out at the generator CB in the generator canopy as well as
switching the control to the "OFF" position.

Where a separate main switchboard has been installed the MCC Main Switch will

Authorised By: Grant Kerr
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become the MCC Main Isolator. This isolator will isolate all incoming power to the MCC
regardless of the generator condition.

2.3.2. MAINS AVAILABLE INDICATOR

The mains available indicator mounted on the common control escutcheon is supplied
by a 24VDC signal originating from the RTU control supply. The polarity of the signal
on the unit is dependent on the type of RTU on the site.

The signal will be “ON” when the mains are healthy.

This relay does not monitor-the level or the rotation of the generator supply and has no
bearing on the running of the pumps.

2.3.3. MAINS FAIL IN MCC

The mains fail relay in the MCC is the only device that assures the system has the
correct rotation and supply available for the pumps to operate.

When re-connecting the generator to a site it is necessary to check the rotation is also
correct.

2.34. GENERATOR RUNNING.

The generator running indicator is supplied by a 24VDC signal from the generator
battery system.

The indicator will be “ON” when the generator is running as determined by the
generator PLC.

2.4 ATS CUBICLE

The ATS cubicle comprises 3 sections as described below. The control function of all
sites is identical including all relays and components with the exception of the size of
the transfer switch and associated connection hardware.

2.4.1. GENERATOR INTERFACE

The generator interface is via a Clipsal 27 Pin plug and socket.

The multicore cable is connected core 1 to pin 1 and 2-2 etc.

The Multicore cable is labelled wire No. 601 for core 1 to pin 1 and No.602 —Core2-
Pin2 etc.

This enables simple and quick reference to all wiring between the plug and the
hardware within the ATS cubicle.

All signals received from the generator are arranged to switch a relay powered from
the generator 24VDC system.

The exceptio to this is the “Generator Not On Site” signal, which wires directly to the
RTU via the interface terminals.

All control signals to the Generator are via clean contacts. Both sides of the contact
are issued to the generator. These contacts switch relays in the generator panel and
are powered via the generator 24VDC system.

Authorised By: Grant Kerr
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2.4.2. RTU INTERFACE

The RTU interface is via a hard wired loom or multicore cable and terminals.

The Loom cable is specially numbered with the terminal numbers within the ATS
cubicle. IE Core 23 is connected to terminal 23 and is labelled wire 623.

If a Multicore cable is utilised then core 1 is connected to Terminal 23 the labelled wire
No. 623 for core 2 to terminal 24 and No.624 etc.

This enables simple and quick reference to all wiring between the RTU and the
hardware within the ATS cubicle.

The RTU connections are different for each site and may also have different polarities
for each site according to the site hardware.

All signals received from the RTU are arranged to switch a relay powered from the
RTU 24VDC system. IE Remote Start and Remote Stop only.

All signals to the RTU are via clean contacts. Both sides of the contact are issued to
the RTU system. These contacts switch directly into the RTU Input cards. The voltage
on these signal cables is 24VDC supplied from the RTU power supply.

2.4.3. ATS AND CONTROL

The transfer switch is a Terasaki Basic Transfer switch.
The control of this switch is only achieved from the generator PLC. The PLC controls
the relays GTSM and GTSG within the ATS panel.

Energising GTSM if the Mains Volts are available will open the Generator CB and
Close the Mains CB.

Energising GTSG if the Generator Volts are available will open the Mains CB and
Close the Generator CB.

If volts are not available the motors in the BTS will not operate. (IE stay in the last
condition.

If the BTS does not operate the PLC will remove the transfer signal and assume a fault
condition. This condition required manual operator intervention.

Manual Operation: _
If manual operation is desired then the following steps must be carried out.

Please note that it is not necessary to remove any covers when manually
operating the CB’s.

If the PLC is issuing an undesirable status then the operation of the CB motors must
first be isolated. This is best achieved by switching the CB's QM2 and QG1 to the off
position. This removes the motor charge and open close commands to the operators.

Authorised By: Grant Kerr
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If the PLC is not affecting the transfer switch these CB’s may be left in the ON state.

Manual Open:
To open a CB press the trip button on the motor operator “OR” toggle the spring wind
mechanism until the CB opens and the open state shows in the window.

Manual Close:
To close a CB wind the motor spring wind mechanism until the CB closes and the
Closed state shows in the window.

Mains Fail detection:

The mains fail relay detects the condition of the mains and issues a mains fail start
signal to the PLC.

The mains fail relay also operates the mains available indicator on the MCC common
control panel.

The mains fail signal also issues a condition to the RTU to indicate mains failed when
the relay is de-energised.

Authorised By: Grant Kerr
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ABK CLI56AI310 APPLIANCE INLET " |Clipsal Web Page
ABK CLI56CSC310 EXTENSION SOCKETS Clipsal Web Page
ABK CLIWIPM27 27 CONTROL PIN W/P INSUL PLUG HI-IMPACT |Clipsal Web Page
Dore BBLV50E 51MM INSULATOR STAND OFF Dore Electrics Catalogue
Dore BBLV50H 600V STAND OFF INSULATOR Dore Electrics Catalogue
Dore BBLV75S 600V STAND OFF INSULATOR TYPE C M10 Dore Electrics Catalogue
NHP 93.2 JUMPER LINK 20WAY SUITS 38.5 NHP Catalogue F1
NHP 96.72 2P 12AMP RELAY BASE FOR 56.32 RLY NHP Catalogue F1
NHP 96.74 4P 12AMP RELAY BASE FOR 56.34 RLY NHP Catalogue F1
NHP 38.51 24vDC 24V DC RELAY 1CO 6A NHP Catalogue F1
NHP 56.32 0074 24VDC RELAY FPIN 2CO 12A 24VvDC NHP Catalogue F1
NHP 56.34 24VDC RELAY FPIN 4CO 12A 24VDC NHP Catalogue F1
NHP 99.013-024 LED & DIODE MODULE PLUG-IN NHP Catalogue F1
NHP CS4-227-240VAC 2N/O 2N/C 240VAC RELAY NHP Catalogue CA4
NHP BS8N833(AUTO) TRANSFER SW BTSS800NJ80033 AUTO NHP Catalogue Page
NHP CLSBB63033 630A BUSBAR LOAD SIDE 3P X63
LED LAMP BLOCK C/wW COUPLER AMBER 24V
!NHP D5-3NL3A AC/DC NHP Flyer D5-3NF
A LED LAMP BLOCK C/W COUPLER AMBER 24V
NHP D5-3NL3A AC/DC NHP Flyer D5-3NF
NHP D5P-P5 YELLOW PILOT LIGHT STANDARD NHP Web Page
NHP DPA-01-D-M48 PHASE FAIL/SEQ NHP Fiyer CGM
NHP DSRCB1030P 10A 2P DIN SAFE MCB WITH PIGTAIL NHP Catalogue Page
NHP DSRCB1030P 10A 2P DIN SAFE MCB WITH PIGTAIL NHP Catalogue Page
NHP DSRCBH1030A DINT MCB/RCD 1P 10A 30MA 10KA NHP Catalogue Page
NHP DSRCBH1030A MCB/RCD 1P 10A 30MA 10KA DIN-T NHP Catalogue Page
NHP DSRCBH3230A MCB/RCD 1P 32A 10KA NHP Catalogue Page
NHP DTCB10332C DINT 10KA 3P 32A CB NHP Catalogue Page
NHP DTCB6106C DINT 6KA 1P 6A CB NHP Catalogue Page
NHP DTCB6306C DINT 6KA 3P 6A CB NHP Catalogue Page
NHP NV20FW FITTING FUSE HOLDER 20A CLIPIN F/W NHP Flyer NCF-F
L/BREAK SWITCH 3P 800A C/W STD HANDLE '
NHP OETL800K3 & SHAFT NHP Web Page
NHP OETLZX128 SHROUDS NHP Web Page
NHP OXP12X325 EXTENDED SHAFT 12/325MM NHP Web Page
Pheonix 441504 EARTH TERMINALS - Pheonix Web Page
*|Pheonix 800886 E/NS35N END CLAMP DIN RAIL Pheonix Web Page
" |Pheonix 3004362 UK5N 4MM FEEDTHRU TERMINAL GREY Pheonix Web Page
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COMMON LOGIC Pty Ltd ‘e y
Specialist Electrical Contractors S lte AC C eptance Te StS
Subject: SAT for BW Generator Change Over Panels Sheet: 2| Section
, . of: 7
) Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04

1.0 SITE ACCEPTANCE TEST

1.1 Introduction A

Complete EVERY box below; if items are not applicable indicate by a N/A in the check box, any comments can be

completed at the end of the checklist.

Aim: This Commissioning list is to be completed by the person/s who are undertaking the commissioning and testing of

the switchboard in question. The commissioning list is designed to check the fundamental wiring of the switchboard.

Scope: This Commissioning list is designed to test the operation of the MSB and Controls only. Building wiring is

subject to test by building services qualified personnel.

Legend of Symbols :

D . Check Box, ® Setting to be recorded, = —> -~ - and Aciion to take
1.2.  Production Unit Information
Job Number Ny ] Job Description ] leoinna~ DA
~ Name Signature Date
Testing Officer
Witness
Y 1.3 Safety precautions
Outlined below are some common safety procedures and First Aid Instruction.

Never test live boards alone Always inform others of your actions and intentions.

2) Isolate mains or REMOVE TEST PLUG and locate close to testing area under your control.

3) Isolate the switchboard main switch and all circuitbreakers and fuses to completely remove all possibility of
switching a live conductor when not deliberately required.

4) Tag all Distribution as DO NOT OPERATE removing only after tested and safe.

5) Insure NO LIVE WIRES are exposed at any time and a CLEAR TESTING AREA and escape.route at all times.

6) PROTECTIVE CLOTHING and ¢yewear should be worn at all times when working within Live board or when
appropriate.

' Test Carried out by...... ~ Signed... Date...
Test witnessed by........ Signed... Date...
Authorised By:
Q-Pulse |dimmaavs Aativand0/12/201 4 Page 43 of 139
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Specialist Electrical Contractors Slte ACC@ptanCe T@StS
Subject: SAT for BW Generator Change Over Panels Sheet: 3| Section
of: 7
Y Page Revision No: 0 Date: 07/05/04 - Manual Issue No: 0 Date: 07/05/04

2.0 ELECTRICAL EARTHING SYSTEM

fzjf Electrical continuity and resistance of earthing system

Maximum resistance of the Earthing system within the switchboard is 0.5 ohms (AS/NZS
3000:2000)

® Test resistance of the EarthingAsystem <M ohms

2,2 Continuity Test Sheet

ITEM DETAIL COMPARTMENT DESIGNATION AND TEST RESULT
Test resistance of Earthing system to Extension Main Eth Bar | Generator
compartment Answer in Ohms ' ' e

1 All Earth’s wired and continuous Cim Lo |l O e
2 All metal work earthed where required < v ' 7
3 Isolate Individual Earth Systems and ‘
L ./ S o)
check continuity. : “ RN

3.0 INSULATION RESISTANCE/ HIGH POT TEST

3.1 Insulation Resistance Test

§ Insulation resistance of whole or part of an installation must be a minimum of 1 Meg/ohm
) (AS/NZS 3000:2000) |
Insulation test conducted on all internal circuits
- All Selector Switches, Isolators and CB’s are in the off position
- All electronic equipment susceptible to high voltage damage to be isolated.

3.2 Low Voltage Switchboards Insulation Test
MEGGAR VOLTAGE KIOov VOLTS

INSTRUMENT DETAILS IREQBO

ACROSS | RESULT High Pot S
Join Red, White & Blue Phases and '
Neutral, Test to Earth S 0
Red Phase to White, Blue & N L5500
White Phase to Red, Blue and N & A
Blue Phase to Red, White & N Lo
N to Red, White & Blue < s L)
) Test Carried out by...... Signed... Date...

Test witnessed by........ _ Signed... Date...
Authorised By:

Q-Pulse Id TMS%}HOSQTOZ ACIVG 1071272012 ;ﬁn:ﬁn‘;
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COMMON LOGIC Pty Ltd : - o
Specialist Electrical Contractors S lte AC Cep tance Te Sts
Subject: SAT for BW Generator Change Over Panels Sheet: 4| Section
of: 7
3 Page Revision No: 0 Date: 07/05/04 Manual Issue No: O Date: 07/05/04
4.0 GENERAL WIRING AND VISUAL INSPECTION
4.1 General Wiring and Visual Inspection _
] Electrical Construction Coversheet Completed and correct.
4.2 Switchgear Visual Checklist
—  Carry out visual and mechanical checks to Switchgear
ITEM DETAIL Switchboard compartments
NO: Transfer switch Main switch Generator in
7 compeartment . aresg _gengial
-4 | Main Switch totally isolates SWBD S 20 V4 Ser, Comun
Mains transfer switch device isolates
mains from load. (IE switchboard) Ty -
Generator transfer switch operates Ny R
2 and isolates generator from the load. ]I.M""h\ SR e _— -
And mechanical interlock works - % '
Cables tight and correct phase ‘ ,
3 rotation. Colour match. v/ v /
) 4 Main Switch Correct Rating/Label Y s e
: Neutral cable connected and / '
& continuous and tight. / IR S;-L
ITEM . DETAIL COMPARTMENT DESIGNATION AND TEST RESULT
Switchboard extension Existing Switchboard.
e Where modified.
1 All CBs operate correctly - v
All incoming terminal numbers as s e S ’ -
=1t 2 per drawings d v
Check wire numbers to core
8 numbers, Random selection. '/ /
4 | Allwires numbered as per V4
drawings {random inspection)
Cables loomed and bushed yd v
correctly to all compartments.
6
7.

4.3 Terminal Visual Checklist

- Carry out visual and rﬁccham'cal checks on Site terminals

Test Carried out by...... Signed... Date. ..

Test witnessed by..... ... ~ Signed... Date...

Authorised By:

Q-Pulse Id TV\S&S}HUSQT‘)Z VNS CRI AV . meiviS v e )
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SP239 Gowan Ro-o-d -Coldﬁvolé SPS Switchboard Connection

COMMON LOGIC Pty Ltd . - e
Specialist Electrical Contractors Slte ACCGptanbe Teb LD
Subject: SAT for BW Generator Change Over Panels Sheet: 5| Section
of: 7
Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04
ITEM DETAIL COMPARTMENT AND TEST RESULT |
Switchboard extension | Existing Board
1 All Terminais tight { Randomly
check ) d o
2 Secure by End Clamps (Check . :
All) / /
3 | Labelled correctly / e
4
4.4 Relay Visual Checklist
- Carry out visual and mechanical checks on Relays
iTEM DETAIL COMPARTMENT AND TEST RESULT
1 Relays labelled correctly as per Drns |/
2 All relay coils correct voltage /
3 Does relay require Diode fitted? —
4 Common Bus Link on relays fitted /
5 All numbering correct Ve
Test Carried out by...... Signed... Date...
Test witnessed by........ Signed... Date...
Authorised By:
Q-Pulse |d Msﬁiﬁosq'roz - YaXoH\ S v/E vy pavar n%-—"— e
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- COMMON LOGIC Pty Ltd
-Specialist Electrical Contractors

Site Acceptance Tests

N

" Subject: SAT for BW Generator Change Over Panels Sheet: 6] Section
o of: 7
| Page Revisibn No: | 0 Date: 11/05/04 Manual Issue No: 0 Date: 11/05/04

(3]
-

g

Continuity Test

5.0 CONTINUITY & PRE-COMMISSIONING TEST

Wiring of circuits and connections are correct to constructed wiring schematics.
Random Continuity Test using Buzzer.
Visual Check of all wiring.

Open all Circuit breakers and remove all fuse links

_)
- Install Test plug in generator end.
- Install RTU terminal Plugs into terminals )
- By pressing the relevant buttons and observing the relevant feedback LED all eircuits will be
checked.
- Test each circuit in turn with corresponding drawings
ITE Test description
M
NO Action Observation Result of
: : test
1 { Transfer to Mains Press Button 1 Observe Relay GTSM 7
2 | Transfer to Gen Press Button 2 Observe Relay GTSG 7
3 | Generator Failed Press Button 3 Observe Relay GF /
4 | Generator Fault Press Button 4 Observe Relay GFR /
5 | Gen Running Press Button § | Observe Relay GRUN VA
Check Door Indicator is on when relay
is ON
6 | Generator Connected Press Button @ -7 | Observe Relay GCONN /
7 | Doors Opened Press Button R ¢ | Observe Relay GOPEN J
8 | CB Tripped Press Button 8& 9 | Observe Relay GCBT /
9 [ Not in Auto Press Button § \n | Observe Relay GNAUTO . J
- 10_| Generator Not On Site’ Press Button #8 i\, | Observe Indicator LA
11 | Spare
15 | Remote Start Press Button 15 Observe Relay GSTART v
16 | Remote Stop Press Button 16 Observe Relay GSTOP v
1 | Mains Failed .Close QM1 Indicator ON when PFR is ON v
Check Door indicator is ON when PFR
i is ON
-2 | ATS to Mains Manual Change to | Indicator ON when TXS in Mgi&s\
Mains Mot \E Wy TR e, v
3 | ATS To Gen Manual change to | Indicator ON when TSX in GENy 3%, ,
Gen Mot o L W =N
4 | Remote Start Press PB 15 Indicator is on when PB is ON /
S | Remote Stop Press PB 16 Indicator is on When PB is ON J
6 _| Generator is missing Press PB 10 Indicator is on when PB is ON /
T\ow Vs willon S v

Q-Pulse Id 1

uthorised By:

Test Carried out by.. Redo ML rve,

Test witnessed by.... Qom Ml ~ve

,Wé

Active 10/12/2014

Signed.l'?&- Date. \} <o,

Sigled.-..'W Date l\- 5.4
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Q-Pulse |Id TMS863

_JHO5QTO02

COMMON LOGIC Pty Ltd o .
Specialist Electrical Contractors Site Acceptance Tests
. Subject:  SAT for BW Generator Change Over Panels Sheet: 7] Section
| | L of 7
Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04
6.0 COMPONENT OPERATIONAL TEST
6.1 Component Operation Test
[[J  Correct Operation and Voltages
] All set points and parameters set to test values if required.
6.2 AC Control Systems .
- Open all circuit breakers and remove all fuse links
- Test each circuit individually, replacing fuses and closing circuit breakers in turn.
AFTER VOLTAGE APPLIED
- Apply mains supply
- Carry out voltage and operational checks (ie switch operation etc)
- Bridge control points to check operation as per BW commissioning Sheet
- Apply generator voltage and check operation
- Return to normal and fail the mains
- Return the mains
- Carry out a manual transfer
ITEM DETAIL New Extension
NO: Test Result
1 Mains Incoming Voltage Measured OK
2 All CB’s are turned off and isolate Cris
3 Phase Fail operates correctly
Test Carried out by...... Signed... Date...
Test witnessed by........ Signed... Date... -
Authorised By: |
JD_% 40 £.120

7 Mav. 2004
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations

I  Brishane ==
P Water y——

: 7lII|I : n
Brisbane City

PROJECTS — ENGINEERING

\

Sewerage System Performance Improvements
Backup Diesel Generators for Pump Stations

FUNCTIONAL SITE TESTS FOR GENERATOR,
AUTOMATIC TRANSFER SWITCH, AND RTU

Prepared by : Alan Mooney
Telephone - 07 3403 3356
Facsimile - 07 3403 0205

Document ID : Genset Functional Tests
Date of Issue : June 2003
Revision : Rev1
1]
C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Rev1.doc 1
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations

Actions are shown in RED

1 MANUAL MODE FUNCTIONAL TESTS

1.1 Manual Mode Start

Turmn the AUTO — TEST — MAN- OFF selector switch to the MANUAL posmon

Press the MANUAL START push button to start the generator.

The generator set i1s allowed 3 attempts to start.

If it fails to start on the third attempt, the generator is locked out on FAIL TO START Alarm.
Once the generator has started, there i1s a 10 second time delay for the oil pressure to stabilise.
Once the generator is running there is a 30 second warm up time before it is ready to accept
load.

RESULTS: PASS/FAIL NOTES

1.2 Stopping the generator in the Manual Mode.

Press the MANUAL STOP push button.

If the generator is still GEN ATS operation. The MANUAL TRANSFER TO MAINS is
initiated.

When the GEN ATS is Open, the generator will enter the cool down time of 1 second.
After the cool down time, the generator will shut down.

RESULTS: PASS/FAIL NOTES
2 TEST MODE FUNCTIONAL TESTS
2.1 Test Mode Start — and test of Manual Mode interruption

Select this operation by turning the AUTO — TEST — MAN- OFF selector switch to the TEST
position.

The generator shall begin to crank.

Change the selector MAN while the generator 1s operating on TEST: to test that the system
shall change to MANUAL TRANSFER TO GEN.

Press the MANUAL STOP push button.

RESULTS: PASS/FAIL NOTES

2.2 Continue Test

Select TEST operation again by turning the AUTO — TEST — MAN- OFF selector switch to
the TEST position.

The generator shall begin to crank.

Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise.
Once the generator is running there is a 30 second warm up time before it is ready to accept
load.

After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall
Close

RESULTS: PASS/FAIL NOTES
C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Revl.doc ; i 2
Active 10/12/2014 _ Page 51 of 139
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations

23 Stopping Generator In The Test Mode - To Test Mains Failure /Genset
Restart During Shutdown

Select this operation by turning the AUTO — TEST - MAN- OFF selector switch to the

AUTO or OFF position.

The GEN ATS shall Open and the MAINS ATS shall Close

When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes.

During this time turn off the Mains to the site
When Mains Failure occurs during the cool down period the generator shall transfer back to
the GENERATOR ATS without shutting down.

RESULTS: PASS/FAIL NOTES

2.4 Stopping generator in the Test Mode.

Select this operation by turning the AUTO — TEST — MAN- OFF selector switch to the
AUTO or OFF position.

The GEN ATS shall Open and the MAINS ATS shall Close

After the cool down time of 5 minutes, the generator will shut down.

RESULTS: PASS/FAIL NOTES

2.5 Test Mode Selected with genset unavailable (fault or GEN CB oft).

Make GENSET unavailable

Select this operation by turning the AUTO - TbST MAN- OFF selector switch to the TEST
position.

Observe results — Genset discussion of preferred results (unit should not start?)

RESULTS: PASS/FAIL NOTES

3 AUTOMATIC MODE FUNCTIONAL TESTS

3.1 Automatic Start

Select this operation by turning the AUTO ~ TEST MAN- OFF selector sw1tch to the
AUTO posttion.

Turn off the Mains to the switchboard.

The Phase Failure Relay from the clients switch board shall give a Start Signal for the
generators to run.

Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise.
Once the generator is running there is a 30 second warm up time before it is ready to accept
load.

After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall
Close.

RESULTS: PASS/FAIL NOTES
C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Rev1.doc 3
Active 10/12/2014 Page 52 of 139
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3.2 Stopping the generator in the Auto Mode —and testing genset restart for
mains failure during cool-down.

Turn on the Mains to the switchboard

The Phase Failure Relay from the clients SW1tch board shall give a Stop Signal for the

generator

There 1s a 2 minute proving time for the Phase Failure Relay.

After the 2 minute proving time the GEN ATS shall Open and the MA]N S ATS shall Close

When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes.

During this time tum off the Mains to the site

When Mains Failure occurs during the cool down period the generator shall transfer back to
the GENERATOR ATS without shutting down.

RESULTS: PASS/FAIL NOTES

33 Stopping the generator in the Auto Mode - continued.

Turn on the Mains to the switchboard

The Phase Failure Relay from the clients switch board shall give a Stop Signal for the
generator

There is a 2 minute proving time for the Phase Failure Relay.

After the 2 minute proving time the GEN ATS shall Open and the MAINS ATS shall Close
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes.
After the cool down time, the generator will shut down.

RESULTS: PASS/FAIL NOTES

34 Automatic ATS Transfer To Genset- Mains ATS Failure

Disable MAINS ATS CB

Restart the generator in Auto by turning oft the Mains

The MAINS ATS will fail to Open: After a 5 second delay an Alarm shall be generated and
the MAINS CONNECTED indicator shall flash to indicate the Alarm.

The system shall then return back to MAINS ATS operation.

Stop the generator using the Stop button

RESULTS: PASS/FAIL NOTES

3.5 Automatic ATS Transfer - Gen ATS Failure
Re-enable the MAINS ATS CB

Disable GEN ATS CB

Restart the generator in Auto by turning off the Mains

"The GEN ATS will fail to Close: After a 5 second delay an Alarm shall be generated and the

GENERATOR CONNECTED indicator shall flash to indicate the Alarm.
The system shall return back to MAINS ATS operation.

Stop the generator using the Stop button

RESULTS: PASS/FAIL NOTES

C:A\Documents and Settings\CM2 1BW\Local Settings\Temp\Genset Functional Tests Rev].doc 4
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3.6 Automatic ATS Transfer To Mains - Gen ATS Failure

Disable GEN ATS CB

Restart the generator in Auto by turning off the Mains

The GEN ATS will fail to Open.

After a 5 second delay an Alarm shall be generated and the GENERATOR CONNECTED
indicator shall flash to indicate the Alarm.

The system shall return back to GEN ATS operation.

Stop the generator using the Stop button

RESULTS: PASS/FAIL NOTES

3.7 Automatic ATS Transfer To Mains - Mains ATS Failure
Re-enable the GEN ATS CB

Disable MAINS ATS CB

Restart the generator in Auto by turning otf the Mains

The MAINS ATS will fail to Close.

- After a 5 second delay an Alarm shall be generated and the MAIN S CONNECTED indicator

shall flash to indicate the Alarm.
The system shall return back to GEN ATS operation.
RESULTS: PASS/FAIL NOTES

3.8 Running in Auto and umbilical looses connection.

Select this operation by turning the AUTO —~ TEST -~ MAN- OFF selector switch to the
AUTO position.

Turn off the Mains to the switchboard.

The Phase Failure Relay from the clients switch board shall give a Start Signal for the
generators to run.

Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise.
Once the generator is running there is a 30 second warm up time before it is ready to accept
load.

After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall
Close. ‘

Remove umbilical plug

Observe results — Genset discussion of preferred results (ATS returns to MAINS?)

RESULTS: PASS/FAIL NOTES

3.9 Running in Auto and genset trips or faults.

Select this operation by turning the AUTO - TEST — MAN- OFF selector switch o the
AUTO position.

Turn off the Mains to the switchboard.

The Phase Failure Relay from the chents switch board shall give a Start Signal for the
generators to run.

Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise.
Once the generator 1s running there is a 30 second warm up time before it is ready to accept

“load.
" After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall

Close.

Cause Genset trip or fault

Observe results — Genset discussion of preferred results (ATS returns to MAIN S?)
RESULTS PASS/FAIL NOTES

C:\Documents and Settings\CM2 | BW\Local Settings\Temp\Genset Functional Tests Rev1.doc 5
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4 REMOTE START/STOP TESTS

4.1 Remote start command.

Select this operation by turning the AUTO — TEST ~ MAN- OFF selector switch to the
AUTO position.

Initiate a Remote Start Command from the BW Control Room

Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise.
Once the generator is running there is a 30 second warm up time before it is ready to accept
load.

After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall
Close.

RESULTS: PASS/FAIL NOTES

4.2 Remote stop command.

Initiate a Remote Start Command from the BW Control Room

The GEN ATS shall Open and the MAINS ATS shall Close -
When the GEN ATS is Open, the generator will enter the cool down time of 5 minutes.
After the cool down time, the generator will shut down.

RESULTS: PASS/FAIL NOTES

4.3 Remote Start with genset unavailable.

Make GENSET unavailable

Initiate a Remote Start Command from the BW Control Room

Observe results — Genset discussion of preferred results (unit should.not transfer to MAINS?)
RESULTS: PASS/FAIL NOTES

4.4 Remote Stop with when running with MAINS not available unavailable.
Select this operation by tuming the AUTO — TEST — MAN- OFF selector switch to the
AUTO position.

Tum off the Mains to the switchboard.

The Phase Failure Relay from the clients switch board shall give a Start Signal for the
generators to run.

Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise.
Once the generator 1s running there is a 30 second warm up time before 1t 1s ready to accept
load.

" After the warm up time has expired, the MAINS ATS shall Open and the GEN ATS shall

Close.
Initiate a Remote Start Command from the BW Control Room
Observe results — Genset discussion of preferred results (unit should not transfer to MAINS?)

RESULTS: PASS/FAIL NOTES
5 ~ SPECTFIC PROBLEM CHECKS (Variations to Functional Spec)
51 RTU IO and IDTS Alarms

The assumption is that all RTU 10 and alarms have been proven by NCS.
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5.2 From discussions on Indooroopilly Rd:

If the Genset ATS trips when genset is running - will ATS switch back to Mains?

If the Genset ATS trips when genset is running (medium alarm) - will ATS switch back to
Mains? -

If the Genset on-board CB trips when genset 1s running - will ATS switch back to Mains?
If the Mains ATS trips when genset is not running - will the genset start?

Eg Monitor the Mains ATS and allow the Gen ATS to take load when the Mains ATS is
tripped. The problem is that genset start 1s initiated by PFR above the ATS.

If Mains trips amd no genset start is initiated (?) and then Remote Start signal is sent will unit
start and then transfer to GENSET

Does a Remote start “reset” the tripped ATS CB or provide a “work-around””?

5.3 From M&E:
The remote start ( from control room ) was sent with the Generator C/B in the off/ tripped
position.

The generator started and the ATS Switched to generator supply.
The generator continued to run with out supplying the site ( C/B was off) and failed to
transfer back to the available Energex supply with out a remote stop signal.

!

5.4 From Contract: ,
Performance guarantee of not less than 0.8pu at alternator terminals dunng startup - measure
volts drop on start-up of load.
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C:\Documents and Settings\CMZ!‘BW\Local Settings\Temp\Genset Functional Tests Rev].doc 7

Q-Pulse |d TMS863 Active 10/12/2014

Page 56 of 139




Seweragé System Performance Improvements Backup Diesel Generators for Pump Stations

6 FAULTS - TO BE TESTED WHERE REQUIRED

6.1 HIGH HIGH Alarm Operation.
The Generator CB is Opened immediately.
The generator is shut down immediately.

The following alarms will initiate a HIGH HIGH Alarm condition :-
Emergency Stop Fault

MEN Fault '

Low Oil Pressure Shutdown Fault, 10 Seconds Startup Delay

High Engine Temperature Shutdown Fault, 30 second Startup Delay
Low Radiator Level Fault, 5 Second Delay

Over Speed Fault

6.2 - HIGH Alarm Operation

The Generator CB 1s Opened immediately.

Once the generator circuit breaker is opened, the generator will run through its normal cool
down time and shut down.

The following alarms will initiate a HIGH Alarm condition:-

Generator Under Speed Fault, 5 Second Delay

Alternator Under Voltage Fault, 5 Second Delay

Alternator Over Voltage Fault, 5 Second Delay

Generator CB Tripped Fault

Alternator High Temperature Fault, 30 Second Startup Delay

-

6.3 MEDIUM Alarm Operation.
A Normal Shutdown shall be Initiated.
If the GEN ATS does not Open then the Generator CB is Opened.

The following alarms will initiate a MEDIUM Alarm condition :-
Fuel Empty Level Fault, 5 Second Delay

~ Fail To Start Fault, 3 Attempts

6.4 LOW Alarm Operation.
A Warming has occurred on the generator. The generator will not shut down for this level of
alarm. :

The following alarms will initiate a LOW Alarm condition :-
Low Oil Pressure Waming Alarm, 10 Seconds Startup Delay
High Engine Temperature Warning Alarm, 30 Second Startup Delay

" Fuel Low Level Alarm, 5 Second Delay

Battery Charger AC Supply Failed Alarm, 60 Second Delay
Control Battery Low Volts Alarm, 30 Second Delay
Start Battery Low Volts Alarm; 60 Second Delay

SP239 Gowan Road Calamvale SPS Switchbaard Connection Facilities for Backup Generator Sets Generator Connection OM Manual
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AT A LATER DATE??,

3. NON-PERMANENT SITE, MANUAL MODE

3.1. To operate G1 in a Non-Permanent Site Location in MANUAL Mode.

3.2. Connect the generator cables to the site generator CB ensuring the site generator CB is
OFF. See BCC procedures.

3.3. A plug with shorting links is required to be installed. It is required to be plugged into the
27 Pin Station Plug.

3.3.1. Pins 11 and 12 are required to be connected. This is to indicate that the Mains ATS is
Closed. If they are not connected a MAINS ATS Alarm shall be indicated.

3.4. Select from the AUTO — TEST — MAN- OFF selector switch to the MANUAL position.
3.5. Press the MANUAL START push button to start the generator.

3.6. The generator will begin to crank.

3.6.1. If it fails to start within the 10 seconds, the starter motor is stopped and a delay of 10
seconds before it will attempt to restart.

3.6.2. The generator set is allowed 3 attempts to start.

3.6.3. If it fails to start on the third attempt, the generator is locked out on FAIL TO START
Alarm.

3.6.4. When the generator starts, the starter motor is stopped by a stop cranking input which
measures the speed of the generator.

3.6.5. Once the generator has started, there is a 10 5660/1(/ time delay for the oil pressure to
stabilise.

3.6.6. If the oil pressure is not up to pressure afier the 10 second time delay, the generator
shall shut down on LOW OIL PRESS Alarm.

3.6.7. Once the generator is running there is a 3 second warm up time before it is ready to
accept load.

3.7. To connect the generator to the site load.

3.7.1. Manually switch over to the generator supply via the site CB’s. See BCC procedures.
3.7.2. Do not use the MANUAL TRANSFER TO GEN or the MAN TRANSFER TO MAINS
push buttons.

3.8. To disconnect the generator fromn the site load. . :

3.8.1. Manually switch over to the mains supply via the site CB's. See BCC procedures.
3.8.2. Do not use the MANUAL TRANSFER TO GEN or the MAN TRANSFER TO MAINS
push buttons.

3.9. To stop the generator in the MANUAL Mode.

3.9.1. When the generator is running, it may be stopped by pressing the MANUAL STOP push
button.

3.9.2. The generator will enter the cool down time of 1 second.

3.9.3. After the cool down time, the generator will shut down. _
3.9.4. Once the generator has shut down there is a 15 second delay before it inay be restarted.
This is to ensure the engine has mechanically stopped.

C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Revl.doc 9
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BRISBANE WATER

Network Control Systems

IDTS POINT COMMISSIONING SHEET
AND GENERATOR SUPPLY
OPERATIONAL CHECKS

Pump Station Generator Connection
Project (STTX-1910)

DATE: 10/5/04

Site Name: SP239 Witton
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Brisbane Water — Network Control Systems Section

NOTE: Some (or all) of the Generator associated IDTS points may be Scan
Inhibited in the IDTS system. Remove the Scan Inhibit from these points
before proceeding with these ftests

IDTS Point : Generator Offsite

Action Observation Result
Connect the Control interface lead to the | Confirm that GENERATOR OFFSITE t
station alarm return to normal is received by IDTS

Disconnect the Control interface lead to Confirm that GENERATOR OFFSITE r
the station alarm is received by IDTS

Reconnect the Control interface lead to the

station

IDTS Point : Security Door _limit_switch
Action Observation

Open a canopy door on the Generator Confirm that SECURITY
DOOR_LIMIT_SWITCH alarm is
received by IDTS

Close the canopy door Confirm that SECURITY
DOOR_LIMIT _SWITCH alarm retumn fo
normal is received by IDTS

!E

IDTS Point : Generator Low_fuel

Action Ohservation

Make the Generator low fuel waming Confirm that GENERATOR LOW_FUEL
alarm active alarm is received by IDTS

Deactivate the Generator low fuel waming | Confirm that GENERATOR LOW_FUEL
alarm alarm return to normal is received by IDTS

Action Observation
Make the Generator warning alarm active | Confirm that GENERATOR WARNING
(except by low fuel) alarm is received by IDTS

Deactivate the Generator warning alarm Confirm that GENERATOR WARNING
alarm returmn to normal is received by IDTS

IDTS Point : Generator Common_fault

Ll

Action Observation

Make the Generator common fault alarm Confirm that GENERATOR

active COMMON_FAULT alarm is received by
IDTS

Deactivate the Generator common Fanlt Confirm that GENERATOR

alarm COMMON_FAULT alarm return to
normal is received by IDTS

GACNPMSS\Officer Directory\CM21 BWiosns\commisioning\Generator IDTS Witton doc Page 2 ol 5
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Brisbane Water — Network Control Systems Section

IDTS Point : Generator Automatic

Turn the generator to local mode Confirm that GENERATOR -_

AUTOMATIC alarm is received by IDTS
Return the generator to automatic mode Confirm that GENERATOR :
AUTOMATIC alarm retorn to normal is
received by IDTS

IDTS Point : Generator CB_tripped
Action Observation

Result
Trip the Generator circuit breaker Confirm that GENERATOR
CB TRIPPED alarm is received by IDTS
Reset the Generator circuit breaker Confirm that GENERATOR ._
CB_TRIPPED alarm return to normal is
received by IDTS

IDTS Point : Generator Running

Action Observation Result
Start the Generator (off line only) Confirm that GENERATOR RUNNING
alarm is received by IDTS
Stop the Generator Confirm that GENERATOR RUNNING -_
alarm return to normal is received by IDTS

IDTS Control Points : Generator Remote_run_request
& Generator Remote_stop_request

Action Observation

Confirm the Generator is available to run,

but not running

Set the IDTS control point GENERATOR | Confirm that the Generator starts and runs

REMOTE _RUN_REQUEST and sendto | off-line

the site Confirm that GENERATOR RUNNING
alarm is received by IDTS

Set the IDTS control point GENERATOR | Confirm that the Generator stops
REMOTE_STOP_REQUEST and send to
the site Confirm that GENERATOR RUNNING

alarm return to normal is received by IDTS

IDTS Point : Power_supply Energex power
Action Observation
Turn the generator to local mode

| a;

Fail the Energex power Confirm that POWER_SUPPLY
ENERGEX POWER alarm is received by
; IDTS

Restore the Energex power Confirm that POWER_SUPPLY
ENERGEX POWER alarm return to
normal is received by IDTS

;

G:\CNPMSS\Officer Directorv\CM21BVW\aens\commisionina\Generator IDTS Witton.doc Page 3of 5
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IDTS Point : Generator Connected, and

Generator supply operational checks
NOTE: The purpose of these operational checks is;

- 1o confirm Generator is capable of starting all available pumps on site

“simultaneously” (each pump start separated only by the RTU / PLC minimum
pump start separation time), and running all pumps continuously for at least one

minite.

- to confirm the pumps are interlocked under Generator supply (where required)
- 1o confirm the code changes have not interfered with the operation of the

Surcharge Imminent probe.

Action

Observation

[

Ensure the Generator is in Automatic
mode

Ensure the pumps are selected for local
mode

Ensure there is enough sewage in the well
for the pumps to run continuously for one
minute

Fail the Energex power to the Generator

Confirm that the Generator starts and
supplies power to the station

Confirm that GENERATOR
CONNECTED alarm is received by IDTS

Press all pumps local start buttons together

Confirm that all pumps (available under

Generator supply) start ._
Sites: Billan St, Musgrave Rd, Centenary | Confirm the RTU will run a maximum of -_
Hwy / Kooringal Dr, Manet St, Sanananda | one pump under generator supply.
St and Sinnamon Rd.
Site: Creek Rd / Oldfield Rd Confirm the RTU will run 2 maximum of - ‘
two pumps under generator supply.
Restore Energex power and record the Time for station power to return to
time taken for the Generator controller to | Energex supply
return the station power to Energex Confirm that GENERATOR
supply CONNECTED alarm return to normal is
received by IDTS :
Record time taken for the Generator to Time for Generator to stop after station
stop after station power to returns to power to returns to Energex supply
Energex supply 300 Sees |

Q-Pulse Id TMS863
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Brisbane Water — Network Control Systems Section

Pump Automatic operation, and

Surcharge Imminent operation under Generator supply

Action Observation

Fail the Energex power to the Generator Confirm that the Generator starts and
supplies power to the station

Ensure the pumps are selected for remote | Fixed speed pump sites:

mode Confirm that the duty pump lowers the

wellmtheDmyAstoplevelandstops

Ensure the well level is below the Duty A

Result
start level using pump local control as -_
required
Ensure the pumps are selected for remote
mode and are stopped
Activate the surcharge imminent probe for | Confirm that WET WELL -—
at least 10 sec SURCHARGE_IMMINENT alarm is

received by IDTS
Confirm that all pumps (available under
Generator supply) start
Ensure the well does not fail below the -_
Duty A stop level by selecting local mode
for the pumps as required
Return the surcharge imminent probe to Confirm that WET WELL -_
normal SURCHARGE_IMMINENT alarm return
to normal is received by IDTS
Restore Energex power indication to the -_
Generator and allow the Generator
controller to return the station power to
Energex sapply
C issioning Not
1. Tested and Site Left In On/Auto Position (10-5-04)
2. Unable to run pump 1 as generator will not carry load (10-5-04)
3. Generator looked at by SE Power 20-5-04
4. Pump 1 run on Generator 5 times to prove
5. Site left in Auto (20-5-04)
IDTS Points and Generator Supply

Operational Checks commissioned by ...Peter Rennex Date 10/5/04

G:CNPMSS\Officer DirectoryA\CM21BW\aens\commisionina\Generator IDTS Witton.doc Page 50of 5
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DIESH. GENERATOR SET

SE Power Equipment

47 Proprictary Sueet, Tingalpa, Qld 4173

-+ Telzphone: (07) 3890 1744

PO Box 3300 Tingalpa B.C. Qld 4173

CONTROL FUNCTION TEST REPORT
SEP 0098
) ‘ ] ,
~ CLIENT: EQU&NE Watex  SP 239 DATE. &5 Jos/pz.,
SERIAL NO: 0308006 JOBNO: 44|
ENGINE TYPE: BELHioig ENG. SERIALNO: G414 764 )
ALTERNATOR TYPE: HeT S3yF ALT. SERIALNO: 2664.0
GENSET CONTROL FUNCTIONS FUNCTION P . REMARKS
il

-ngine High Temp. Alarm

Fngine High Temp. Shutdown EMR
_Low Water Level Alarm

"B Tripped/Alt., Overload

.ow Qil Pressure Alarm £M7IA

L ow Oi Pressure Shutdown

-mergency Stop

Start Fail Alarm

[Senset Running

MEN Fault

Starter Motor Relay

Fuel Low

-uel Empty

Enaine Gauges

Gtatus Lamps/Controls

| nderspeed Shutdown

Dverspeed Shutdown

Remote Start/Stop

|_amp Test

Alarm Shudown

Alt Undervolts

Alt Overvolis

harger AC Failed

ontrol Batt. { ow Volts

Gtart Batt. Low volts

Canopy doors Open

pudible Alarm/Mute

Remote ATS Controls

A AN A A A A A AR R AT AANATY N AVATNAY \%

Altemator High Temperature

CUSTOMER TESTING OFFICER:

TESTING OFFICER: }v‘/?"ﬁ’/fﬂ" Bor+,

Q-Pulse |d TMS863
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pr——

DIESEL GENERATOR SET | :

LOAD TEST REPORT SeP oo 64,/.9 :
1 ¢ 47 Proprictary Street I‘
: - Tingalpa Q 4173 '
BRISBANE AUSTRALIA '.
: CLIENT: Bus. whtet  SPA39Q  pate_ 25/0s/o3 . ,
SERIAL NO: ~_D30%006 ' JOB NO/CONTRACT NO: ___ [t 24) |
i ENGINE TYPE: BFoMiorD ENG.SERIALNO: _____ 7/ %7 6tr/ !
:  ALTERNATOR TYPE: Hes3yF ALT. SERIAL NO: o2b02o
| GOVERNOR TYPE: __ EML : STARTER MOTOR: Deut z
| OVERSPEED TYPE: " UNDERSPEED TYPE: fMe '

SHUTDOWN SOLENOID: HIGH WATER: "

LOW OIL PRESSURE SHUTDOWN: e

. 255 4 10% kw: (9L 4 10% : ' |

; TECHNICAN: _JAvl 1H2AVAA N INSPECTOR:
| v
! TIME | , R , ~
HRO a5 1206 h230 1300 1330 1 1345 1490
L OIl. PRESSURE RR - o . . ) ‘ \
| 500 |500 [S00 |5p0 [460 | &S50 | 4O 440
OTL TEMPERATURE . . : '
( dhe NA A i NA A NMA B M A
| TACKET WATER ,
TEMPERATURE ~ 5
| O 1o |80 |80 145 |85 |85 |40
| / & E0-71128-6 | 19041255 |as5s |80 | o :
2u0o . v, v -~ s v ) i
VOLTS - 26D z < e o o o 4 j
G121 Cup v S e o e \
| AMBIENT ;
TEMPERATURE IR ,
| TR cU 120 2 lee laz ja¢ (24 |24 |
{ )
"z - - o - o l
_, SO 150 |50 {50 | £5015C 156 |50 _ |
) 0 ) > — B o ” § ,~) |
Ll O w27 (1811259 igy (184 oo | O - |
[TOAD » E
O | e5Zs07 1758 | 1iwf il | 119g ] | |
REMARKS R ’ " ’ \
! '
t
~ I
Generator_Load_Test_Reportdoc ;
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&5 GENERATOR SET SEP 0023/ D

SOUND PRESSURE LEVEL TEST REPORT

47 Proprietary Street
Tingalpa Q 4173
BRISBANE AUSTRALIA

cuent: __ BUS. WAL

/$7239 pare. 25,/08/55-

SERIAL NO: _ 030% 00 JOB NO: |l 24
ENGINE TYPE: BELMio1S ENG. SERIAL NO: Qe 7bee )
ALTERNATOR TYPE: He S34%F ALT. SERIAL NO: 26020 .
SOUND LEVEL INSTRUMENT: Ruon '
S LopD
}V{f}&-’—“ Py Remarks:
- 6 7 8 Distance: 2 m
5 9
\\A\d 4 “/a// Height: _ /-5 m
ALT |
. 0
ENG
RAD
b - .
3T At <\|1
o2 1 12
Position Layout
POSITION SOUND LEVEL LOAD %
dB(A) 25 | s0 | 75 100 110
1 60 v
2 66 v
3 .
4 68 ‘//
5 68 7
6
=
8
9
10
11 ‘
12 66. /
Average

QUALITY ASSURANCE OFFICER:
CUSTOMER TESTING OFFICER:
TESTING OFFICER:

WITNESS TESTING OFFICER:

Q-Pulse |d TMS863
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47 Proprietary Street

Tingalpa Qld 4173 SEP0084
PH: (07) 3890 1744
TRANSIENT LOAD RESPONSE TEST SHEET
Transient response for load changes: Load PF 0.8
% Change Electrical kW 0-25 0-50 0-75 0-100 100-0 75-0 50-0 25-0
Change in Electrical kW
% Change HZ ) 1S b 2.4 Jy J-$ .7 [
% Change Volts O / / 2 o o {
" Recovery secs 2 Y 5 g 2 3 ) )

CreNTs
INE

B@ﬁ&%@ Waer <P R3q
020% 0ok ’

4508 No: (w29

Active 10/12/2014
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47 Proprietary Streoet

Tingalp

SEP 0013

a Q 4173

BRISBANE AUSTRALIA

“FINAL INSPECTION CHECKLIST

This form is to be completely filled out before any generating set leaves the.

factory

It is to be signed by the person doing the inspection and by their imediate
supervisor. In the case of a non-standard job it must also be signed by the

Special

Projects Manager or the Engineering Manager.

A copy of this form is to be sent out with the plant concerned.

Please neatly tick in the boxes provided where applicable and note any comments
in the space provided. .

8"\3 SPA3Y SERIAL No: 0308 cob r;:rxszr-.ra vo: L4761

Red Danger labels in cubicle.

Active 10/12/2014

MODEL:
i/ )

JOB MO e G\ DATE f5/08/0% cwsroszr: __B-W.

BAGE

(1) ALl welds continuous, nzat and clean. Ll
{2) 211 btolts tightened. d
{3) Bearers completely secursd.

(4} No sharp corners. ’
RADIATOR

(1) Radiator correctly mounted.

(2) 211 pipework included and secure.

{2) Drain plug in place.

(4) Water removed from radiator.

(9) Clamps on hoses tight.

ENGINE .

(1) Fan is correctly mounted. "
{2) All guards in place and secure.
(3) Wiring loom is correct to drawing, securely fixed and marked and is 1

terminated in an appropriate terminal box. | ’

(4) - Battery leads attached and secure and long enbugh for termination to battery. ’g
() Air cleaner is properly mounted. 2
(&) Magnetic pickup is fitted and set to correct depih. E
(7) Exhaust pipe and silencer {where required) are fitted corvactly. __ﬁt
(8) Dip stick in place. .
{(9) 0il removed from engine. =
(10} All fuel and oil unions campletely tightened. _ﬁ
(11)  Allorderedoptionsare fitted and function correctiy. dlt
(12) All parts secure, no damage. |
(13)  All earths less than 0.1 ohms. el
(14) Cables and hoses secure for iransport. hd
QONTROL SYSTEM (where applicable)

(1) Control functions as ordered. -
(2) Control is mounted correctly. el
(3), All leads, terminals, fuses, printed circuit boards and switchgear are o

canpletely secure and marked correctly. ..

. (4) Dust seals. are fitted around doors. It 8
(5) Doors hinged correctly. _l/,
(6) All earths less than 0.1 ohms. 4
(7}

Page 75 of 139
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FINAL INSPECTION CHECKLIST , _ PAGE 2

CONIROL SYSTEM  {cant)

A

{8) - Perspex shield secure, clean and no sharp cormers. e
{9 Cables corredt, no damage. -
{10} Locks and keys satisfactory. Ed
ALTEENATOR
(1 alternator is correctly mounted, ) _ E
{2) Alternator ieads are correctly mounted inside terminal box and marked ./
correctly., , _E
{3) A.N.E. 1s mounted, cennected properly and set Lo correct setting. l
(4} Coupling and adaptor are properly fastened hetween engine and alternatcr ol
with correct size and tensile grade bolts. i
{5} A1l options ordered are fitted and function progerly. L."
{6} Alternator is corxectly wired for the appropriate voltage as per either o
Order or Bills of Material. -
(7) Earth stud fitte Ed
FINISH
(1) Plant is peinted to correct colour. =
{2} All blemishes in finish, especlally peint runs, are conpletely remoresd. L=
1
GERERAL Thi
(1) Genset i manufacturad te correct engine/altarnator/radialor/bhases -
configuroticn as specified on Bill of Materials.
12) Rl) docunsnks are in a sealed plastic bag and secured inside alternabor e
teaninal box. ‘ I
a) Engine Handocok L
b))  Alternator Haondbook -
¢) Warranly Card —
d) Packing List Lo
a) Tesl Sheet L
{3 ro O11/Mo Water label is attached to ositive batterny lead. L
(4) All lavels are straight and in correct location. L
e .
SIGNED: ’%/ JBYC eavirs INSPECTOR
F .
QUALITY ASSUNANCE
COMMENTS:

Active 10/12/2014
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- GENERATOR CONNECTION
O & M Manual

Section 4D

Electrical Testing Certificate

Rrishane === == m ‘

N Managemm -

W&Wﬁ e
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[ITEM No:[ PART No: |

1.

2.

3

4
]

7
8.

9, o =

PLEASE SEE ATTACHED FORM FOR ADDITIGNAL |___| __ TOTAL MATERIALS:

PBOJECT COMPI’.ETED :
NO FQRYHE&ACTION D

 complies with the requ:rernents of ﬂw, Slatg‘

e

ICerﬁfi"ﬂ'iatthe Electnﬁl 033; eC
" has been tested in accordanc
prescnbed procedure and that'sucn work

’} INSULATION RES. TEST.
/% ETH CONTINUITY TEST
FUNCTIONAL TEST

Electricity Act.

Signature: .' '

Common Logic Pty Ltd Unn 9/58 Wacker Road, Mansfield 4122 « Ph: (07) 3849 7449 » Fax: (07) 3343 5210
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Operation and Maintenance Data Manual

BRISBANE WATER

GENERATOR CONNECTION
O & M Manual

Section 5

Parts Information

Active 10/12/2014
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#003 9:43 Common Logic
Type 65H Polymer Cancrete Pt
, G87am x §67mm x 915 mm depth
* PltData . .
Denriptian Pe Weight
e by
WY | Troe 844 oty Concrue IR TRy
N || Trre S48 Dalymer Concrnte Mt ot Lacking Caver Mmy e
’ Trbt €4 Polpsise Conconlr Lavtation Rlter M A
Type 44 Polpmer Comertte Ertension Rlier Pt Lockiag Cover FS11Y Q0.0
Cover Data '
Besceiytion et Weaghe
. Me. Ay
| Tvwt 8 pebyecer Coaomts 1M « Mok I T
Thre 66 Polymer Craoete I+ Communieations N M1
' Thae 64 Pulyeir Concreta L - Kiverrichy NIt M2
Trse 46 Cihvonlpd Siedl Cover ' LTI
Typd 01 Lacking Colrintred Trel Cover .
' Type 6f Mtkuty haching Gebvanlied Soiel Corir HiIn oy
Yrpe 66 LR Oxly Recuned Actess Cover - lodk W Seed 20200 211
Trpe #6 Mid Doty Becread Atoru Cover - Lol 0 ol 21210 244

4 . b

L d 5908 oN
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- Catalogue No. 56Al310 Description: -

Appliance Inlets, 250V 10A - 3 Fiat pins

Item Type
02 Industrial Products

Business Area
40 Industrial Switchgear

Product Group
400 56 Series Industrial Switchgear

Colour Options Item Group

Grey 40001 Appliance Inlets
[_== JResistant Orange Brochures Available:

56Al Series installation instructions
More colour options may be available. Please
check with your nearest Clipsal office.

56 Series flyer

56 and 66 Series technical data

56 Series Features

A Specifiers quide to Clipsal Industrial
A Specifiers guide to Clipsal Industrial

A Specifiers quide to Clipsal Industrial

a-Puise IdiNBsgal fred.clipsal.com/scripts/apeweb. dIKBratigabve® CatNo=36A1310 18, 664233 4f 139



SP239 GoMerm RPN d CalemvEd Sk SwBnhbblied Bamhection Facilities for chkup Generator Sets Generator Connectiorpdvpryfal

Catalogue No. WIPM27 Description:

Plugs And Extension Sockets - Wilco, Low
Voltage, Multipin - 27 pin maximum

Item Type
02 Industrial Products

Business Area
40 Industrial Switchgear

Product Group
403 Wilco Hi-Impact Industrial Switchgear

Colour Options
[::]No colour options Item Group

40303 Plugs & Extension Sockets
Transparent

Brochures Available:
More colour options may be available. Please A Spec/ﬁers gu/de to C//psa/ Industrial

check with your nearest Clipsal office.

A Specifiers guide to Clipsal Industrial

A Specifiers guide to Clipsal Industrial

Q-Pulse Id Migsgsal tred.clipsal.com,'scripts, apeweb.dl}\"cl%vglt&}az/\jm&Ca[No=WIPM27 ’ 13/0822@A2f 137
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Catalogue No. 56CSC310 | Description:

Plugs And Extension Sockets, 250V 10A -
3 Flat pins

Iitem Type
02 Industrial Products

Business Area
40 Industrial Switchgear

Product Group
400 56 Series Industrial Switchgear

Colour Options

[ =c]Electric Orange | item Group
- g 40004 Plugs & Extension Sockets
2> |Resistant Orange

. Brochures Available:

More colour options may be available. Please 56CSC and 56P0 series wiring
check with your nearest Clipsal office. instructions

56CSC310, 56CSC315 wiring instructions

56 Series flyer

56 and 66 Series technical data

56 Series Features

A Specifiers guide to Clipsal Industrial
A Specifiers guide to Clipsal Industrial

A Specifiers guide to Clipsal indusirial
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SP239 Gowan Road Colémvole SPS Switchboard Connection Facilities for Backup Generator Sets Generator Connection OM Manual l

PRICE BOOK JUNE 2003 ' - - DORE ELECTRICS : '
. : PH: 07 3349 5300 FAX: 07 3349 5344
Insulators (Stand-Off) SCHEDULET -

600Volts Rated - Compression Moulded - Glass Re-Inforced Polyester Material

° High Dielectric Strength ° High Mechanical Strength
L Arc Quenching and Non Tracking ° Dimensional Stability
@ Non Flammable o Moulded In Brass Inserts
° Wear and Corrosion Resistant L] Metric and Imperial Thread Sizes
e Chemical and Oil Resistant L ] Quality Finish and Appearance
Part No. Type Height Thread  Price
BBLV2S A 25mm M6 $5.50
BBLV25H H 25mm M6 $5.88
BBLV30H ___H___ 30mm __ MS §5.88 |
BBLV35D D 35mm M8 $5.98
BBLV35E E 35mm M8 $6.00
BBLV35 B 3I5mm M8 $£8.00
BBLV35M10 B 35mm MI10 $8.00 Type B
BBLV38 B 38mm M8 $8.35
'BBLV40HS8 H 40mm  MS $6.10
BBLV40H H 40mm MIO $6.10
BBLVA45 B 45mm M10 $8.50
BBLVS0 B 50mm  MI0 $8.60
BBLVS0H H 50mm  MIO $6.20
BBLVS0OE E 5Imm M8 $6.10 Type E
BBLVS50S C 50mm MI10 $£7.80
BBLV60H H 60mm MI2 $6.96
BBLV63S C 63mm MI10 $8.10
BBLV75D D 75mm  MI10 $6.96 -
BBLV75D12 D 75mm  MI12 $7.00 M -
BBLV75S C 75mm  MI0 $8.35 =
BBL V75 B 75mm  MI0 $11.50 -
BBLV76E E 76mm  MI10 $7.56 Type H
Bracket (Horizontal - Vertical) SCHEDULE 1 -
>art No.  Description Price ' -
ACCP2 For Transformation Horizontal - Vertical  $5.00
Standoff with foot SCHEDULE 1

Part No.  Type Height Thread Price -
NBB745 F 30mm M3 $8.10

GST - NOT INCLUDLED ’ PRICES SUBJIECT TO CHANGE WITHOUT NOTICE PAGE 42
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NHP E-Cat online website
NHF ltem Info Friday, June 18, 2004 4:12:30 PM

User: Not logged in

) fimcder

Catalogue Number:

56.32.0070 24VDC

Description:

PLEASE ORDER 5632007424VDC
List Price $ (Not including GST):

@

Unit of Measure:
EA
Price Schedule:

B2

Relays-plug-in type

Flat pin

Contact arrangement

2 G0

Voltage

26V DC

Number of pins

8

Features

o 2 pole changeover contacks rated at 12 amps (250VAC-AC1).
e LE( and press to test as standard.

o 4.3mm x 0.5mm flat pins suitable for plug-in sockets.
a8 Available in 11 AC/DC coil voltages.

e PCB mounting as option.

o Designed and manufactured to commaon standards.
e Small dimensions.

o Approved by international standards.

L]
mounting.

A large range of bases and sockets including various types of mounting such as Din rail, rear connected panel mounting, plug-in PCB

Selection of options include manual test button, flange mourting. high femperature versions and hermetically sealed versions.

Benefits

Capable of swilching a number of substantial loads.

Visual indication for coil operation and latching enables simultaneous testing.

Can it directly onto printed circuit boards for power switching.

Reduced panel space required 1o keep switchboard costs te a minimum.

This relay can be offered to manufacturers who expon equipment ihat require these compliance approvals.

Ordering Information

DC supply versicn also availadle without LED - 563224VDC

Copyright HHP Eleclrical Enginaoring Products Pry. Lid. All prices are exclusive of GST.

a-puise BEpsEEsat.nthp.com.auw/website/search/psearghaspigapaetiipn=6&topvalue}=56.32.007... 18/06£2847 of 139



SP239 Gowan Road

Basnc Transfer Switches (BTS)

@ TERA with motor
Interrupting cap. Overall 3 pole %) Cat. No. ") Cat. No. 1)
MCCBs Ampere (415 V) : dimensions (mm) 3 pole . 4 pole
used Range lcu Ics OCR type w H?) D BTS BTS
XS$125CJ 40-63 18 9 Therm Mag 305 209 235 BS1C633 BS1C644
XS125CJ 63-100 18 9 Therm Mag 305 209 235 BS1C133 BS1C144
XS125CJ 79-125 18 9 Therm Mag 305 209 235 BS1C233 BS1C244
XS125NJ 40-63 30 15 Therm Mag 305 209 235 BS1N633 BS1N644
XS125NJ 63-100 30 15 Therm Mag 305 209 235 BS1N133 BS1N144
XS125NJ 79-125 30 15 Therm Mag 305 209 235 BS1N233 BS1N244
XH125NJ 40-63 50 25 Therm Mag 305 209 235 BH1N633 BH1NB44
XH125NJ 63-100 50 25 Therm Mag 305 209 235 BH1N133 BH1N144
XH125NJ 79-125 50 25 Therm Mag 305 209 235 BH1N233 BH1N244
XH125PJ 40-63 50 50 Therm Mag 305 209 235 BH1P633 BH1P&44
XH125P) 63-100 50 50 Therm Mag 305 209 235 BH1P133 BH1P14¢
XH125P 79-125 50 50 Therm Mag 305 209 235 BH1P233 BH1P244
XH160PJ 100-160 50 50 Therm Mag 336 237 258 BH2P133 BH2P144
XS250NJ 100-160 35 18 Therm Mag 336 237 241 BS2N133 BS2N144
XS250NJ 163-250 35 18 Therm Mag 336 237 241 BS2N233 BS2N244
XH250NJ 100-160 50 25 Therm Mag 336 237 258 BH2N133 BH2N144
XH250NJ 100-250 50 25 Therm Mag 336 237 258 BH2N233 BH2N244
XS400CJ 100-250 35 18 Therm Mag 500 323 325 BS4C233 BS4C242
X$400CJ 250-400 35 18 Therm Mag 500 323 325 BS4C433 BS4C444
XS400NJ 163-250 50 25 Therm Mag 500 323 325 BS4N233 BS4N244
XS400NJ 250-400 50 25 Therm Mag 500 323 325 BS4N433 BS4N444
XH400PJ 250-400 65 50 Therm Mag 500 323 325 BH4P433 BH4P444 3
XS400SE 125-250 50 25 Electronic 500 323 325 BS45233 BS45244
XS400SE 200-400 50 25 Electronic 500 323 325 BS45433 BS4S444
XH400SE 125-250 65 33 Electronic 500 323 325 BH45233 BH4S244
XH400SE 200-400 65 33 Electronic 500 323 325 BH45433 BH4S444
XH400PE 125-250 | 65 50 Electronic 500 323 325 BH4P233 BH4P244
XH400PE 200-400 65 50 Electronic 500 323 325 BH4P433 BH4P444
XS630CJ 250-400 45 - 23 Therm Mag 550 433 341 BS6C433 BS6C444
XS$630CJ 400-630 45 23 Therm Mag 550 433 341 BS6C633 BS6C644
XS630NJ 250-400 65 33 Therm Mag 550 433 341 BS6N433 BS6N444
XS630NJ 400-630 65 33 Therm Mag 550 433 341 BS6N633 BSEN644
XH630PJ 250-400 85 50 Therm Mag 550 433 341 BH6P433 BH6P444
( XH630PJ 400-630 85 50 . Therm Mag 550 433 341 BH6P633 BH6P644
v B XS630SE 315-630 65 33 Electronic 550 433 341 BS6S633 BS6S644
XH630SE 315-630 65 33 Electronic 550 433 341 BH6S633 BH6S644
XH630PE 315-630 65 50 Electronic 550 433 341 BH6P633 BH6P644
XS800NJ 500-800 65 33 Therm Mag 550 433 341 BS8N833 BS8N844
XH800PJ 500-800 85 50 Therm Mag 550 433 341 BHBP833 BHBP844
XS800SE 400-800 50 25 Electronic 550 433 341 BS8S833 BS8S844
XH800PE 400-800 65 50 Electronic 550 433 341 BHBPB33 BH8P844
XS1250SE 500-1000 65 49 Electronic 553 530 300 BS1251033 BS1251044
XS$1250SE 625-1250 65 49 Electronic 553 530 300 BS1251233 - BS1251244
XS1600SE 800-1600 85 64 Electronic 553 570 320 BS1651633 BS1651644
XS2000SE 1000-2000 100 64 Electronic 774 490 3617 BS20E2033 BS20E2044
XS2500SE 1250-2500 100 64 Electronic 774 490 3617) BS25E2533 BS25E2544
TL10ONJ 40-63 85 85 Therm Mag 305 300 235 BT1N633 BT1N644
TL10ONJ 63-100 85 85 Therm Mag 305 300 235 BT1N133 BT1N144
TL250NY 163-250 100 100 Therm Mag 500 323 325 BT2N233 BT2N244
TL4OONE 200-400 100 100 Electronic "~ 500 323 325 BT4E433 BT4E444
TLE3ONE 315-630 125 70 Electronic 553 490 320 BT6E633 BT6E644
TLBOONE 400-800 125 70 Eiectronic 553 490 320 - - BTB8EB33 BTSEB44
TL1250NE 625-1250 125 65 Electronic 553 490 320 BT12E1233 BT12E1242
Note: ') Ordering sheet refer page 9 - 21 : Y} Depth does not include rear connect busbars.
’) Height includes attached busbar on sizes 630 A & above.  *) Detailed dimensions 3/4 pole refer following pages.

A*—_’
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SP239 Gowan Road Calamvale SPS Switchboard Connection Facilities for Backup Generator Sets Generator Connection OM Manual

7| sprecher+

* 5 Colour choices
* Available in voltages up
to 240 V AC

11 year lamp life
(100,000 hours)
Maintenance free

Vibration and shock
resistant

Snap lock fit to existing
D5 coupling latch

» Superior illumination
qualities

* IP 20 finger protection
on live components

* Clear identification of function
i » Suitable for use with existing
D5 illuminated operators and
pilot lights

INIB={E= E£L:CTRICAL ENGINEERING PRODUCTS PTY LTD

Q-Pulse Id TMS863 Active 10/12/2014 - A.B.NFP&so8%ed 832



SP239 Gowan Road Calamvale SPS Switchboard Connection Facilities for Backup Generator Sets Generator Connection OM Manual
g sprecher+ N NI
| schuhq,‘e% S = i ol

Sprecher + Schuh has once again expanded and improved illumination
opt"lo‘hﬁs“for the popular D5 22.5 mm control and signalling products by
developmg a new range of modular integrated LED lamp
blocks When used in conjunction with Sprecher +
Schuh D5 |IIum|nated operators and pilot lights

these lai'np blocks catalogued D5-3N, provide
bnghtness supenor to that of tradmonal

|llum|nat|on ‘methods.

fa

e
cv

sprecher+
schuh

(I

/IGC 6094725-1 'Un=24

This is particularly the Case when used
with D5 opticaily enhanced lenses.
LED lamps are renown for providing optimum
true colour and great resistance to shock and
vibration. In addition, they have internal circuitry for
use with solid state outputs, making them ideal for use with
PLC inputs. The new D5-3N series integrated LED lamp blocks offer all o

of the above and a tested lamp life of approximately 100,000 hours. -

AN

J
— L El’
Ordering Information- 3
] v
Available colours -
@ Red (R) @ Green (G) Amber (A) @ Blue (B) White (W) 26 mm ‘
Iinsert corresponding letter at the end of part number; eg: D5-3NL3R = RED Lamp Block Wicth: 9.5 mm
o " Nominal Current o . ' | Catalogue
| Voltage | Consumption ') ‘ Drescrlptlo’n _ ‘
i 24VAC/IDC 54 mA Lamp Block with Operator latch D5-3NL3-
3 120VAC 18 mA Lamp Block with Operator latch D5-3NLS_
240V AC 24 mA Lamp Block with Operator latch D5-3NL7_
24 V AC/DC 54 mA Lamp Block without Operator latch D5-3N3_
120V AC 18 mA Lamp Block without Operator latch D5-3N5_
240V AC 24 mA Lamp Block without Operator latch D5-3N7_

3 A.B.N. 84 004 304 812
ﬁodhamptnn Toowoomba ~ Calms Adslaide Perth Darwin Hobar

Newcastle  Brisbane Tn'nsvllla

‘353‘ +61249602203 461738916139 +617 47751457 06‘ 74922 2947 +61 74&317% 061 740356999 +61B883710962 +61892771700 +61 88947 2049 +61 36228 9757

Active 10/12/201 "‘ D5-3NF dBmgWO of 139
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l sprechen

sc ﬂﬂ Catalogue Number:
D5P-P5
Description: »
PILOT LIGHT ELEMENT YELLOW
", List Price $ (Not including GST):
. ®
Unit of Measure:
EA
Price Schedule:

A2

Pushbutton Products
Pilot Light and Buzer

Mounting Size
22.5mm
Specification
Lamp Body Only

Shape

Round

Style / Frame

Standard

Colour

Yellow

Lamp Block

Operator Only

Features

o SiPart of the vast D5 range of matching 22.5 mm. control and signalling units providing {P 66 front protection
© Assembled round plastic pilot tight front element

o Standard yellow lens cap with diffuser

© 4 other colours available

o Easy to mount

o Accepts coupling plate with clip-on standard lamp holder

o Wide range of legends availble to complete the assembly

¢ Individually packaged component

Benefits

o The D5 range combines aesthetic appeal with robust flexibility to suit heavy-duty industrial control applications
o Readily visible

o Choice of pre-assembled clip-on rear elements

o When fixing pliot light it will hold in place without a natched panel hole,
® Saves time and allows fitting by one person only

o Simplified ordering and spares holding

Copyright NHP Electrical Enginecring Products Pty. Ltd, All prices are exclusive of GST.

18/06#28041 of 139
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Miniature circuit breakers

Din-Safe MCBs (RCBO)
Standard AS/NZ 61009.
Approval N17482.

Mines Department Approval -

Hand!e sealable and padlockable.

L L L L L L

DIN Rail mounting.

Din-Safe MCB with pigtail

Pending.

Short circuit, overcurrent and earth ieakage protection.

Amp Short Trip ) DIN-Safe MCB with neutral pigtail
Poles rating Voltage circuit Phase Sens. _ Cat. No suits standard 3 phase chassis
2 6 240 10kA 1+N) 30mA [JDSRCBO630P
2 10 240 10kA 14N 30mA DSRCB1030P
2 16 240  10KA 1+N) 10mA DSRCB1630P
2 20 240 10kA 1+N’) 30mA  DSRCB2030P
2 25 240 10kA 1+N) 30mA  DSRCB2530P
2 32 240  10kA 1+N) 30mA DSRCB3230P
2 40 240 10kA 1+N) 30mA DSRCB4030P

Din-Safe MCB standard terminal configuration

Amp Short Trip %)
Poles rating Voltage curcult Phase Sens Cat. No?)
= , . DIN-Safe MCB
2 6 240 10 kA 1+N ) 10 mA _IDSRCB0610A standard terminal configuration
2 6 240 10 kA &N %) 30 mA IDSRCB0630 cn reristi
R - L aracteristics
2 10 240 10KA 14N ) 10mA _-JDSRCB1010A
- - : 4 Width: 2 modules.
2 10 240 10 KA 1+N-) 30 mA DSRCB1030 .
- - Av - N—-_ OO A ~ DSRCB10100 - For type AC residual currents.
2 4 1+N ) 1 ’
2100 240 10A TN 100m _ Rated voltage: 240 V/50-60 Hz.
2 16 240 10%A 1+N7 10 mA -JDSRCB1610A - Tripping characteristics of MCB part:
2 18 240 10xA 1+N ‘) 30 mA DSRCB1630 IEC 898 - C curve.
2 16 240 10%A 1+N %) 100 mA _IDSRCB16100 - Short circuit capacity: 10 kA.
2 20 240 10xA 1=N %) 10mA —IDSRCB2010A -~ Terminal capacity: 25 mm?.
> 20 240 10kA 1:N) 30mA  DSRCB2030 — High immunity to transient current.
> 20 240  10%A 1+N- 100 mA _DSRCB20100 = Profile as per Din-T MCB.
; T e 1 _— inq.
2 25 240  10xA 1:N) 30mA _ DSRCB2530 est button for periodic testing
2 32 240 10%A 1+N) 30mA  DSRCB3230 iesesseries “a5e
) ) T T Auxiliary/Alarm Page t - 31
2 40 240 10kA 1+N ) 30 mA DSRCB4030 Shunt irip Page 1 - 29
Asciication Padlock dracket Page t - 33
Link bars and ierminals Page 1-33.39
Din-Safe MCB is a combined MCB/RCD providing thermal overload, Enclosures Section 2 .
short circuit and earth leakage protection in the one integrai unit.
Din-Safe MCBs are suitable for use in residential. commercial and Tecnnicai data
light industrial applications. Tripping characteristics Page 3-29
. . . Dimensions Page3 45
Terminal configuration Technical data Section 3

PIGTAIL SUPPLY
NEUTRAL
Notes: ') Unprotected neutral. not switched.
NEUTRAL ACTIVE NEUTRAL  ACTIVE . .

,LOAD) (LOADI . (LOADH  L2AD) %) Unprotected neutral. switched.
TYEY D 2 ') Fits Oin-T chassis (special configuration)
iN : refer page TBA.

o - . ) Mines department approval apphes to
5 ] i i 30 mA only.
i ! . Co Nuisance tripping may be experienced
i. N . in VFD and motor starting applications
: E 2 2 refer NHP,
Symmy ACTIVE NEUTAAL  aCTE 21 Available-on indent only.

LINE) ‘L.NE} LNE,

Q-Pulse |d TMS863

Active 10/12/2014

Page 92 of 13
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Miniature circuit breakers

Din-Safe single pole width residual
current circuit breaker (RCBO)
Standards AS/NZ 1009.

Approval N17482.

Mines department approval - Pendmg

Lo o

Ui

One module wide (18 mm).
Short circuit, overcurrent and earth leakage prdtection.

Lt

Short circuit protection 10 kA.
Sensitivity 10 and 30 mA.

Din rail mount,

L L L L

Suits CD chassis.

Amp Modules Voltage Short  Trip

" rating  (18mm) AC circuit  Sensitivity ) Cat. No ') %)
B 1 240 10kA 30mA _ | DSRCBHO630A
10 1 240 10kA 30 mA DSRCBH1030A o]
B 1 240 10kA  30mA DSRCBH1630A C
Application
20 1 240 T0KA  30mA DSRCBH2030A The Din-Safe sinal le width residual ,
P : e Din-Safe single pole width residual curren
23 ! 240 10kA 30 mA DSRCBH2530A circuit breaker will fit the standard 0in-T chassis
32 1 240 10kA 30 mA . DSRCBH3230A for use in NHP panelboards. The design makes i!
40 i 240 10kA  30mA - |DSRCBH4030A possible to provide an MCB complete with earth
6 1 240 10kA 10 mA T DSRCBHOG10A teakage protection in an 18 mm wide module
10 1 240 10 KA 1_0_-r-nﬁ-\ . ~IDSRCBH1010A which allows a greater number of devices to be
= fitted into a distribution board.
16 1 240  10kA 10mA _ IDSRCBH1610A
20 1 240 10kA 10mA  1IDSRCBH2010A
25 1 240  10kA 10mA  TIDSRCBH2510A Connection diagram
32 1 240  10kA 10mA i ]DSRCBH3210A
40 1 240  10kA 10mA  DSRCBH4010A
‘Note: ') Neulral not switched % Mines Depl. approval applies 1o l
%) Will not accept side 30 mA units only, &OL| ACTIVE (LOAD)
mounting accessories
€ON| NEUTRAL (LOAD)
Operation

“'his unit combines the overload and short circuit protection of an MCB
/Aith earth leakage protection of an RCD. The unit occupies one, sub-

circuit (one pole) of the distribution board and provides single phase

protection against overload, short circuit and earth leakage current, v

— The MCE element provides thermal and rmagnetic tripping protecnon

which is rated to 10 kA prospective fault current. ON POSITION
- The RCD element of the device provides core-balance detection OFF POSITION
of the difference between the active and neutral currents and
amplification to provide high sensilivity. The rated residual operating
current {1An) is 10 mA or 30 mA. D
- The green/yellow earth reference cable in case of loss of supply -
neutral ensures the device will continue to provide earth leakage
protection and will operate normally upon detection of an earth
leakage current. _
Accessories B
Dimensions (mm) _ 18 TD” - Padlock brac[ce_:t_ 7 Page 1 -
‘ J F_ Lmk bars and termmals _P_a__gg_ 1- 33 39
'% . Enclosures " __ Section2 .
& Technical data o
Tr|ppsng characlenstlcs . _ . _Page 3 _-_'_2_9 o
A d T ’ 125 Technical data / wiring _ Page 3-35
E s { g °
— — -l— Note: Nuisance tripping may be experienced in
ii] Avaitable on indent only. g iR VFD and motor starting applications refer

NHP.

a-PliseA8 Tmss63 Active 10/12/2014 Page 93.of 139 ﬁ



Miniature circuit breakers

Din-T 6 series 6 kA MCB orcBs T
O Standards AS3111, IEC 898. 1pole | ¢ 4 -
T Approval No. N17481. '*'5";‘.'?‘:
1 Current range 2-63 Amps 1, 2 and 3 pole. =" . !
2 Sealable and lockable handle.
3 Available in curve type C and D. L
J Mounts on CD chassis (250 A and 355 A).
1 le 1 dul Short circuit capacity 6 kA
ole 1 module
P C - Curve D - Curve In (A) 2-63
In (A) 5-10In 10-201n w ... 24%VAC
2P 240-415V AC
2 L DTCB6102C B DTCB6102D T T T » ?40 41-5-1/?:/{(:_" -
4 DTCB6104C DTCB6104D T T
6 __ DTCB6106C DTCB6106D  OCuse - 2p )
w0 ____DrcBé110C o DTCB6110D Short circuit T T 20ka 25KkA
13 11DTCB6113C [[1pTCB6113D Max.voliage (DC) 60V 125V
s ~__ DTCB6116C B DTCB6116D Use at DC
2V DTCB6120C DTCB6120D When using Din-T6 in a DC application the magnetic
- T - tripping current is approximately 40 % higher than in
E? o DTCB6125C DTCB6125D AC 50/60 Hz.
32 DTCB6132C DTCB6132D
40 DTCB6140C DTCB6140D Shock resistance (In X. Y. Z directions).
o~ i 20 g with shock duration 10 ms (minimum 18 shocks).
50 — DTCB6150C DTCB6150D 40 g with shock duration 5 ms (minimum 18 shocks).
63 DTCB6163C DTCB6163D
| Vibration resistance (In X, Y, Z directions).
2 pole 2 modules 3 gin frequency range 10 to 55 Hz
.2 DTCB6202C DTCB6202D (operating time at least 30 min).
4 DTCB6204C DTCB6204D According to IEC 60068-2-6.
6 DTCB6206C DTCB6206D Storage temperature
10 DTCB6210C DTCB6210D From -55 °C to +55 °C, accordlng to IEC 88 part 2 -
— (duration 96 hours).
13 G1DTCB6213C (i} DTCB6213D
16 DTCB6216C DTCB6216D Operating temperature
An From -25 °C to +55 °C, according to
‘ DTCB6220C DTCB6220D A VDE 0664 parts 1 and 2.
DTCB6225C DTCB6225D
32 DTCB6232C DTCB6232D Use a1 400 Hz
At 400 Hz the magnetic trip current is approximately
40 DTCB6240C DTCB6240D 50 % higher than in AC 50/60 Hz.
50 DTCB6250C ; - DTCB6250D
Accessories Section
63 DTCB6263C DTCBS2630 Add on FCD T o1
3 pole 3 modules _ Auxiliary/alarm 1 - 31
2 . DTCB6302C [@oTcee3o2p Sttt 29
4 i DTCB6304C [(JDTCB6304D  Padiockable bracke! 1-33
6 ! DTCB6306C {F]DTCB6306D Link bars & terminals 1-33,39
- s Enclosures 2
10 . DTCB6310C . DTCB6310D Busbar chassis 235
13 {DpTCB6313C El DTCB6313D
16 s DTCB6316C
e ” Technical data Section
20 PTCB_632OC Technical data 3
25 i DTCB6325C Tripping characteristics 3-6.8
32 . DTCB6332C { DTCB6332D Dimensions o .._Br22
40 'z DTCB6340C 7 . DTCB6340D
50 P b‘rcas:;soc ". DTCB6350D Notes: '} 2 pole MCB connected in series.
63 ; “DfCBG3630 DTCB6363D The tine side is the “OFF" (bottom) side of the MCB.

-zl Available on indent only.

eSO
Q-Rulsq 41 TMS863

Active.10/12/2014

Page 94 of 139




Din-T10 series 10 kA MCB (cont.)

3 pole 3 modules

B - Curve C- Cu_rve D - Curve
In (A) 3-51n 5-10 In 10-20 In
05  DTCB10305B [)DTCB10305C []DTCB10305D
1 DTCB10301B []DTCB10301C [ DTCB10301D
2 DTCB10302B DTCB10302C (] DTCB10302D
4 DTCB10304B DTCB10304C (1] DTCB10304D
6  DTCB10306B DTCB10306C (1) DTCB10306D
10 . DTCB10310B DTCB10310C  DTCB10310D
13 IDTCB10313B  [1JDTCB10313C  [1)DTCB10313D
16 DTCB10316B  DTCB10316C  DTCB10316D
20 DTCB103208B DTCB10320C DTCB10320D
25 DTCB10325B DTCB10325C DTCB10325D
32 DTCB10332B DTCB10332C DTCB10332D
40 DTCB10340B DTCB10340C DTCB10340D
50 DTCB10350B DTCB10350C  DTCB10350D
63 DTCB10363B DTCB10363C  DTCB10363D
4 pole 4 modules ')
6  DTCB10406B DTCB10406C ] DTCB10406D
10 DTCB10410B DTCB10410C ] DTCB10410D
13 TIDTCB104138 _ 1]DTCB10413C _(1]DTCB10413D e e
16 DTCB10416B DTCB10416C (1] DTCB10416D
20 DTCB104208 DTCB10420C ) DTCB10420D
25 DTCB10425B DTCB10425C (1] DTCB10425D
32 DTCB10432B DTCB10432C (1] DTCB10432D
40  DTCB10440B DTCB10440C DTCB10440D
50 DTCB10450B DTCB10450C DTCB10450D
63 DTCB10463B DTCB10463C DTCB10463D

Accessories

Section

Add on RCD 1-21
Auxiliary/alarm 1-31
Shunt trip 1-29
uvT o 1-30
~ Padlock bracket <
Link bars and terminals 1- 33, 39
Enclosures 2
Busbar chassis 2-35_
Technical data Section
Notes: ) All poles include over-current and short circuit protection. Technical data ... 3

(L Available on indent only Tripping characteristics 3:6.8

Dimensions 3-22

Page 95 of 139
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SP23%Gow%n Raod lamvale SPS Switchboard Connection Facilities for Backup Generator Sets Generator Connecﬂon OM Mqanual
cat Product Listing age 1 of 2

: NHP E-Cat online website
NHP Item Info Friday, June 18, 2004 1:50:42 PM

User: Not logged in

Stromberg

Catalogue Number:

OETL 800K3

Description:

SWITCH LOAD,3P 800A
List Price $ {Not including GST}:

@

Unit of Measure:
EA
Price Schedule:

B2

Load-break switches
Base mount

Current AC21
800

Current AC23
720

Power AC23
355

No. of poles
3

Handle pos.
Qutboard
Switch styie
Standard

Features

Compact modular design to IEC and Aus. Standards
High short-circuit rating

Made from track-resistant materials

Strong black plastic operating handie to 1P65

Door interlocked in ON position

Positive switch position indication ON-OFF /1-O
Adjustable shaft length

Up to 3 padlocks can be fitted in Off position

Visible contacts through removable windows

Facility to add muitiple positive break aux. switches
Keyhole mounting holes

Terminal bolt kits included

Availability to fit many different accessories, eg.Change-over mechanisms.mechanical and electrical interdocks, paralle! operation and
motor operation

Benefits

Proven reliable performance under the most arduous of operating conditions

Minimum space requirements

Dust and hose proof at handle sealing

Designed for maximum operator safety

Contacts can be seen to be open and secured with padlocks by up to 3 different trades people for maximum safety.
Simple and flexible mounting and connecting facilities

Easily adapted to suit different cubicle depths

Adequate provision of remote status indication

Can be adapted for many special applications including remote controt

00000000

Ordering Information

Q-Pulsehdtpsbscat. nhp.com.auw/website/search/pseardtisp oo 2etian=6& topvalue | =OETL%2... 18/06/8564¢ ' 1%



SP239 Gowan Road Calamvale SPS Switchboard Connection Facilities for Backup Generator Sets Generator Connecﬁ%n OM MOFtiol
Ecat Product Listing agelo

NHP E-Cat online website
NHF item Info Tuesday, June 22, 2004 9:52:56 AM

User: Not logged in

Stromberg

Catalogue Number:

OETL Z2X128
e i Description:
-~ e |
Tl N 3‘ s : SHROUD TERM,1P OETL200..315
i o List Price $ (Not including GST):

I ®

Unit of Measure:
EA
Price Schedule:

B2

Load-break switches
Shrouds

Type

Terminal

To suit

QETL 200-315
Mounting pos.
Lineside or Loadside
No. of poles

1

Features

® Terminal shroud ZX 128, to suit OETL 200... 315A loadbreak switches.
o The clear, insulated shrouds cover line and/or load side terminals. They are individual or 1 pole shrouds.
o Three pole requires 6 pieces for full protection, four pole requires 8 pieces.

Benefits

o Terminal shrouds offer touch protection against accidental contact at the point of termination.
© Each shroud carries a brightly coloured warning label.

Copyright NHP Electrical Enginsering Producis Ply, Lid.

All prices are exclusive of GST.

Q-Pulse Id itt§Bgpecat. nhp.com.au/website/search/psedrelvasptepattion=6&topvalue 1=OETL%2... 22/0619054°" 1%
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' NHP E-Cat online website
tem Info Friday, June 18, 2004 1:53:42 PM

User: Not lcgged in

Stromberg

Catalogue Number:
OXP 12X325

Description;

SHAFT, 12/325
List Price $ (Not including GST):

®

Unit of Measure:
EA
Price Scheduie:

B2

Load-break switches
Shafts

Type

12mm

To suit

QETL 400-1600, OS 200-300
Length (mm)

325mm

Features

Extended square shafi io suit QETL 400... 1500 loadbreak switches.
Shait size. 12mm.

Shatt length; 325mm

Accessaries available to suit shafls iiclude:

shaft extension sockeis.

adaptors for exlension sockels,

handie support brackeis and

90deg angle kits.

Benefits

® These high guality metal shafis can be ordered separately or at the time of swilch purchase, Naturally they are available as spare or
replacement parts.
& The shafts can be cui i¢ 'ength depending on raguiremans.

Crdering Information

& Shafts can be cuidown [o size.

Copyriant NHP Elecirical Enginecring Produsta Pry. Lia. All pFiCES are exclusive of GST.

Q-puise atprgsegat.nhp.com.au/website/search/psearghiaspifopaotion=6& topvalue =OXPI%20_ I8/0687%8 of 139



SP239ﬁ6%ﬁf&d68m%l%§FlSﬁth§>ﬁrd Connection Facilities for Backup Generator Sets Generator Connec '%ng(gwl\ I\S(Fnluol

UKS5N : ’
Universal terminal block with screw {{» Accessories
connection, cross section: 0.2 - 4 mm?, ¥ Technical data
AWG: 30 - 10, width: 6.2 mm, color: gray [ Cetificates
iy PDF File

Q)

% add to cart ‘gmg view cart
General data
Order number 3004362
Type UK5N
Barcode number 4017918090760
Unit pack 50 Pcs.
Customs tariff 85369010000
Max. conductor cross section, flexible 4 mm?
Conductor cross section, rigid max. 6 mm?
Conductor cross section AWG/kemil max 10
Nominal current I 41 A

Q-Pulse RitRgFLgshop.phoenixcontact.com/phoenix/predukie/dgsosp?id=3004362&pid=5042...  18/06/2Q@4$9 of 139

[



SPQ3W0WW€@W%@TS| ng@%@%onnecﬁon Facilities for Backup Generator Sets Generator Connecfpang(glwf I\(/\)?r]uol

E/NS 35N

End bracket, width: 9.5 mm, color: gray 1> Accessories
'} Technical data .
I 1» Drawings
{I» PDF File

¥ add to cart ‘gmg view cart
General data
Order number 0800886
Type E/NS 35N
Barcode number 4017918129309
Unit pack 50 Pcs.
Customs tariff 85369010000
Color gray

Q-pulse httpgFeshop.phoenixcontact.com/phoenix/predukis/dese1isp?id=0800886&pid=5285...  18/08426040 of 139



SP232 Gowan Road Calomyale SPS Switchbogrd Connection Facilities for Backup Generator Sets Generator Conneciion OM Mgnual
P(IEI N &% §l'|SU Gs Page 1 of 1

Ground terminal block with screw 1M Accessaries
connection, cross section: 0.2 - 4 mm?, i_j# Technical data
AWG: 26 - 10, width: 6.2 mm, color: "j» PDF File
green-yellow

R e
B add to cart o2 vigw cart

General data

‘ Order number 0441504
Type USLKG 5
Barccde number 401 ?9180021-90
Unit pack 50 Pcs.
Customs tariff 85369010000
Max. conductor cross section, flexible 4 mm?
Conductor cross sectien, rigid max. 4 mm?
Conductor cross section AWG/kemil max 12

Q-Pulse It tpasgbeshop. phoenixcontact.com/phoenix/produk te/dr201isp?1d=0441504 & pid=5046...  18/062F0Y! of 139



€18 vOE 00 8 'N'E'Y

dll Ald SIeNd@dd ONIIFINIONI Tve 11 313 dHN

23e3]0A MO|
40} s3doejuod Aseljixny e

sununow
M34IS 10 [Ied NI e

s9110ss3d2e uo-dijD) e

Kypeded
3uiyams ysiH e

M’I |°'9 03 dn 3z1s swe.y
Quo ul s3ulyeld 324y |

" §]0}2e1U0D
ainielulp

SI9UE|S puB
SIDJORIUOD BUNIEIUIN
JOHLNOO HOLOW

200g aunp
vvO

anbojejen




SP23% Gowan Road Calamvale SPS Switchboard Connection Facilities for Backup Generator Sets Generator Connection OM Manual

Q-Pulse Id TMS863 Active 10/12/2014 Page 103 of 139



Mini contactor and relay system

AC Contactors CA 4

Three ratings in one frame size

Undervoltage reliability (AC/DC coils)

Advanced motor protection

Time under control

CS 4 miniature relay system

Wide application use

World class quality CA 4 miniature contactor

Sub index

12

AC and DC contactors

13

CA 4/CS 4 accessories

14

State of the art motor protection

15

Economical thermal overload CT 4

Technical information (CS 4)

16

17

Technical information (CA 4)

18-21

Technical information (CEP 7/CT 4)

Utilisation category

Electrical life graph (CA 4)

22-23

Dimensions (CA 4/CS 4)

Dimensions (CT 4)

Dimensions (CEP 7)

Overload graph (CEP 7/CT 4)

Q-Pulse Id TMS863

Active 10/12/2014

Page 104 of 1394



CA 4 Contactor

The CA 4 series of miniature contactors
provide an extremely compact and reliable
method for controlling motors up to 6.1 kW
(at 400/415 volts) and is particularly useful
in applications where enclosure space is
restricted.

CA 4 miniature contactors are available in
three (3) power ratings: 2.6 kW, 4.5 kW and
6.1 kW. The physical dimensions are
constant throughout the range featuring a
width of only 45 mm. In addition, there is
also a wide range of clip-on accessories
available which do not impact on the
contactor width. A four pole version is also
available in 4.5 kW.

fa'd

MINI CONTACTOR AND RELAY SYSTEM

CT 4 Thermal Overload

The CT 4 thermal overload relay is a
reliable and proven solution for providing
economical motor protection. It fits
directly to CA 4 contactors and can cater
for current ranges from 0.1 to 9 amps.

CEP 7 Electronic Overload

The CEP 7 is a self-powered electronic
overload which utilises the supplied
voltage, via integrated transformers, to
feed the ASIC circuit board electronics for
accurate current measurement. The
electronics can detect excessive currents
e I s =




AC CONTACTORS CA 4

Compact Dimensions

The examples shown demonstrate the
compactness and versatility of the CA 4
contactor.

The CA 4 contactor lends itself perfectly to
compact switchboard design. Designs
where space saving is a priority without
sacrificing performance.

CA 4 is equally effective in simple or
complex motor starter applications.

CA 4 contactor fitted to CT 4 thermal overload

45 mm

CA 4 contactor fitted to CEP 7 electronic
averload relay

CA 4 contactor fitted to a KTA 7 breaker &
KA 2 busbar system

CA 4 contactor fitted with auxiliary
contact block

Q-Pulse Id TMS863 Active 10/12/2014 Page 106 of 1378




THREE RATING

L

Features

Compact dimensions
Modular design
Rugged construction
High switching capacity

Low power requirements

AC or DC cail types

e Four pole 4.5 kW version available

Three Ratings

CA 4 contactors consist of three ratings in
one frame size the CA 4-5, CA 4-9 and

CA 4-12. All three miniature contactors
share a common width of only 45 mm, and
cover kW ranges of 2.6, 4.5 and 6.1
respectively.

The components of the CA 4 contactor
system complement each other to form a
flexible and dependable system.

AC Coil
AC3  AC2 Aux. Contacts

6.3 1N/O 5§

N 25

4.5 1NO &

1NO 5

12

1N/O 5

A w.

'j:.,:rgi 61

1NO 5

CA 4-5-10..V

CA 4-8-10..V

CA 4-12-10..V

CA 4-8C-10..V

CA 4-12C-10..V

S IN ONE FRAME SIZE

High electrical and mechanical life
Clip on accessories

DIN rail or screw mounting

Rated at 60 °C

Auxiliary contacts for low voltage

Supplied with open terminals for
rapid installation

It can utilise state of the art motor
protection (CEP 7 electranic overload) and
the economical CT 4 thermal overload.

It is one system that truly delivers

maximum performance in a small, rugged
and reliable package.

ol

o qu”.ﬂuﬂ'\
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CA 4 Contactors

CA 4 Contactors Electrical Life; Uy =400/415 ¥

AL 3 Switching of squirrel-cage motars while starting
AC 1 Non-or slightly inductive loads, resistanoe furnaoes

?
/
|
/

)

Contact lile (millons of opaerations)

—— AR
——— CA-B
—— CALTR

1 ==<r == (A1) CALE

= = oy = = [AC-1) CASD
== Cr - - (AC1) CARAZ

R



UTILISATION CATEGORIES

Category ') Typical applications
AC1 MNon-inductive or slightly inductive loads, resistance furnaces

AC 3 Squirrel cage motors:
Starting, switching off motors during run

AC 5a Switching of electric discharge lamp control

ACE Switching of power transformers

AC 7a Slightly inductive loads in house hold appliances and similar applications

AC Ba (manual reset) of overload Switching of Hermetically sealed compressor motors (air tight sealed)
AC 8b (automatic reset) of overload

AC 13 Control of salid state loads with transformer isolation

AC 15 Electromagnets for contactors, valves, solenoid actuators

AC 21 Switching of resistive loads, including moderate overloads

3
8

Switching of motor loads or other highly inductive loads

:

Shunt motors: Starting , plugging ), inching

-

Series-motors, starting, plugging *, inching %), dynamic breaking of motors

DC 12 Control of resistive loads and solid state loads with isolation of optocouplers
DC 14 Control of D.C. electromagnetic loads having economy resistors in circuit
DC 21 Switching of resistive loads, Including moderate overloads

DC 23 Switching of highly inductive loads (eg. series motors)

Notas: '} All category listings according to IEC 847-4 and AS 3487-4
‘) Plugging is undarstood as stopping or reversing the motor rapidly by reversing the motar primary
connections while the mator is running.
%) Inching is undarstood as energising a motor ance or repeatedly for short periods to obtain small
movements of the mechanism.

34
Q-Pulse Id TMS863 Active 10/12/2014 Page 109 of 13%
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TECHNICAL INFORMATION

CEP 7/CT 4 Overloads

General data CEP7-A/M-32 CT4-9

Weight [kg] 0.14 X

Standards IEC 947, EN 60 947, DIN VDE 0660

Approvals CE, UL, CSA, PTB

Corrosion resistance 95 % relative humidity without condensation, 30...60 °C  humid/warm, constant
Ambient temperature humid/warm, cyclic
Open -20...+60 °C -25...+50 °C

Enclosed -20...440 °C -25...+40 °C
Temperature compensation Continuous

Shock resistance
10 ms sinusidal shock [G] 30

Type of protection IP2LX
In connected state

Finger protection safe from touch by fingers and back of hand (VDE 0106, Part 100)
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TECHNICAL INFORMATION

CA 4 Miniature Contactors

Auxiliary Contacts
Current Switching Built-in Auxiliary Contacts Auxiliary Contact Blocks
AC 1 Ith at 40 °C [A] 16 10
at 60 °C [A] 12 6
AC 15, switching electromagnetic loads at:  [V] 230, 240, 400, 415, 500 230, 240, 400, 415, 500
[A] B::h, 2.5 2195 2,21, 1,06
DC 13, switching DC electromagnets at: V] 24, 48, 110, 220, 440 24, 48, 110, 220, 440
[A] 5, 0.6, 0.45, 0.25, 0.04 2,0.6,0.45, 0.1, 0.04
Short-Circuit Protection - gG Fuse
Type 2 Coordination [A] 16 10
Load carrying capacity per UL/CSA
Rated Voltage AC V] 600 max. 600 max.
Continuous Rating 40 °C [A] 10 general purpose 10 general purpose
Switching Capacity AC Heavy pilot duty (A600) Heavy pilot duty (A600)
Rated Voltage DC V] 600 max. 600 max.
Switching Capacity AC Standard pilot duty (Q600) Standard pilot duty (Q600)

Terminals
Terminal Type :@u :@’
Maximum Wire Size per IEC 947-1

=" Flexible with Wire 1 Conductor [mm?] 0.75...2.5 0.75..2.5

End Ferrule 2 Conductor [mm?] 0.75..2.5 0.75..25

e Solid/Stranded- 1 Conductor [mm?]
‘Conductor 2 Conductor [mm?]
ec Tightenmg Torque
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TECHNICAL INFORMATION

CA 4 Miniature Contactors

Electrical Data Coil Data
Switching power transformers AC Ga Valtage Range
Inrush _ag ——CA% _ AC:50Hz 60Hz 5060 Hz Pickup  [xUgJ 0.85..1.1
Rated transformer current =05 -09 -12 Dropout  [xU,] 0.35..0.65
230V [A] 23 54 54 Do Pickup [xUg] 0.85..1.1
240V [A] 29 54 54 Dropout  [xU] 0.1..0.25

400V [A] 24 4.1 54

a5V [Al 24 41 54 pe 50 Hz 60Hz 50060 Hz  Pickup [VAW] 22120
500V [A] 1.8 32 32 Hold-in  VAW)] 4/1.4
230V [KVA] 12 22 22  DC Pickup  [W] 25
240V [KVA] 12 22 22 Hold-in W] 25
400V [kVA] 1.7 28 37
415 v [k\.r'Al 1.7 29 39
500V [kKVA] 1.6 27 27

Caoil Consumption

Operating Times
AC: 50 Hz, 80 Hz, 50/60 Hz  Pickup [ms] 15..40

Dropout  [ms]  15..25

DC Ratings with AC Suppressor Dropout  [ms] 15...25
DC1 Rating at 60 "C -05 -09 DC Pickup [ms] 18..40
1 Pole 24VDC [A] 9 @& Dropout  [ms] 6..12
48VDC [A] 4 &6 with Integ. Suppression Dropout  [ms]  8..12

110V DC [A] 06 1 with Diode Suppression Dropout [ms] 35..50

220VDC [A] 02 03
440V DC [A] 0.08 01

2 Pole in series 24VDC [A] B 9

48VDC [A] & 8
110VDC [A] 4 6
220V DC [A]




TECHNICAL INFORMATION

CA 4 Miniature Contactors

Rated Insulation Voltage U, CA4
to IEC 947-1 (V] 500 V 05 09 -12
UL/CSA v 600 V (Star Defta) 230V (o] 1 21 21
Rated Impulse Voltage Ujp,,, [kV] 8 _ 50Hz 240V [A] M 21 2
Rated Voltage U, 400V [A] 92 18 21
-Main Contacts 415V [A] 92 16 21
AC 50v60 Hz [V] 230, 240, 400, 415, 500 500V [A] 68 12 12
Do [V] 24, 48, 110, 220, 440 290 \/ kW] 3 55 55
Operating Frequency for 240V [kw] 3 55 55
AC Loads [Hz] 50/60 Hz 400 v kW] 4 75 10
Switching Motor Loads CA4 415V kW] 4 75 11
Standard IEC Ratings 05 09 12 L | T L
' AC2,AC3,AC4 230V [A] 65 12 12 AC1Load,
DOL & Reversing 240V (A 65 12 12 30 Switching la [A] 20 20 20
50 Hz/60 *C 400V [A] 5.3 9 12 Ambient 230V W] &8 & 8
415V [A] 53 9 12 Temperature 40 °C 240V [kw] 83 83 B3
500V [A] 4 7 7 400V kW] 14 14 14
230V [kW] 15 q q 415V kW] 14 14 14
240V [kW] 15 3 3 500V kW] 17 17 17
400V [KW] 22 45 55  Ambient T [A] 16 16 18
415V [kW] 22 45 61  Temperalure 60 °C 230V kW] 64 64 54
500V [kwW] 22 4 4 240V [kW] 67 67 6.7
Maximum Operating Rate 40V kW] 11111
At9AforAC3; 20Afor AC2/4 AC2 [opsihi] 300 4“5V kW] 12 12 12
Starting time ¢ 4= 0.25 5 AC3 [ops/hr] 600 500V kW] 14 14 14
AC 4 (200,000 Op. Cycles) AC 4 [ops'hr] 200 Lighting Loads
50 Hz 230V [A] 3.9 Elec. Dischrg. Open [A] 18 1B 18
240V [A] 3.9 Lamps-AC 5a, Enclosed [A] 14.5 145 145
400V [A] 3.3 Single compensated ~ 10kA  [uF) 750
415V [A] 3.3 Max. capacitance at ~ 20kA  [uF] 400
230V [kW] 0.92 prospective short circuit
240V [kW] 0.96 current available at the -
400V [kW] 15 contactor
415V kW] 1.6 Incandescent
Max, Operating Rate [opa/hr] 250 Lamps-AC 5b, [A] 93 83 93
Electrical endurance
~100,000 operations

1
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TECHNICAL INFORMATION

CS 4 Control Relay

CS 4 Relays CS 4 Relays
Electrical Mechanical
Contact Ratings - IEC 947 Mechanical Life [Mil] 10
AC 15 (solenoids, contaclars) 240V [A] 8 Electrical Life
at rated voltage 400V [A] 25 AC 15 (240 V, 3 A) AC Operations [Mil] .
IEC 947, EN 60947 500V [A] 1.25  AC1(230V,64) [Mil] 0.7
AC 1 (Non-inductive, or 40 °C 230..500 V [A] 16 Weight [a] 153
slightly inductive 60°C 230.500V [A] 12 Terminal Cross-Section
loads, resistance furnaces) Terminal Type
IEC 947, EN B0947 1 Conductor [mrm?] 0.75..2.5
e A g (e 2 Conductor [mm’?} 0.75..2.5
2, , AC 4 230 5 1 Conductor mm 0.75..25

(switching 3 @ motors) ao0v (] 37 &P TE= 2 conductor {mm’] 0.75..2.5

500V [A] 28 Max. Wire Size [AWG] 18...14
Short Circuit Protection afforded by contactor Tightening Torque [Nm] 115
Coordination Type 2 Fuse gG [A] 16 (Ib-in] 7..15
acc. IEC 947-4-1 Fuse aM [A] 16 Control Circuit

Operating Voltage

Min. switching capacity 17V AC 50/60 Hz Pickup [x U] 0.85...1.1
DIN 18240 for H-contacts {Double Dropout [x Ua] 0.35..0.65
contacts and auxiliary contact blocks) [mA] 5 De Pickup [x U] 0.8..1.1
Switching DC ~ Dropout [x Ug] 0.1..0.25
Nor-inductive or slightly inductive loads, with protection circuit  Dropout [Upay Uminl 1..1.2
resistance fumaces DC 1 at 60 °C Coil Consumption ;
1 pole 24.48V [A] 6/4  ACS0B0Hz Inrush [VAW] 22/20

110V [A] 06 Seal  [VAW]

20v [ 02 2 Inrush/Seal (W]

.' % f : i._m.: |i: _.

P



ECONOMICAL THERMAL OVERLOAD CT 4

= Consistent and reliable protection
# Superior class 10 characteristics

Protection from single phase
conditions

Ambient temperature compensation
Maximum 660 V

s Snap-on signal contacts

Manual reset

Trip indicator complies with AS 1023

CT 4 Thermal Overload Relays for
Mounting on CA 4 Contactors

Adjustment range Type T Approx. kW
in amps (DOL) HRC fuse @ 400/415 V Cat. No.
0.10-0.15 063 A 0.08 CT 4-9-0.15

0.23-0.35 2 0.12 CT 4-9-0.35

0.55-0.80 2 0.25 CT 4-9-0.8

1.20-1.80 4 0.55 CT 4-9-1.8

2.70-4.00 10 1.5 CT 4-9-4

6.00-7.70 20 3 CT 4-9-7.7

Auxiliary signal contact block (N/O) CT 3K-P-10
- clip on to thermal overload

Electrical connection

for direct attachment , |

to CA 4 — - !
' # - Built in wire connection to
'! -~ g J e 1™ sz coil: can be removed if

=T = required
Gl —

-

Flag indicator
ftripped indicator)

Red O/L button : an
integral off button
for test tripping

and resetting

Auxiliary scale
current setting for
star-delta setting

Direct start current
setting scale with
Pravision for mounting setting knob

trip signal contacts

R 16
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§ STATE OF THE ART MOTOR PROTECTION

® Superior phase failure protection
# Choice of tripping classes

# Choice of reset options

e Self powered design means convenience
® |ncreased accuracy and motor protection

* Wide current adjustment range

Manual reset
Standard Approx. kW Current
Motor kW range @ 400/415V range (A) Cat. No.

— — 0.1...0.32 CEP7-M32-0.32-10

1.1 0.3...1.25 1.00..2.9 CEP7-M32-2.9-10

2.2/4/5.5 1.6..6 3.7..12 CEP7-M32-12-10

Automatic and manual reset

Standard Approx.kW Current
Motor kW range @ 400/415V range (A) Cat. No.

— - 0.1..0.32 CEP7-A32-0.32-10

14 0.3..1.26 1.00..2.9 CEP7-A32-2.9-10

2.2/4/5.5 16.6 37.12 CEP7-A32-12-10
= ?3‘ — . | |
To suit CEP7-M32 and CEP7-A32 CMR7..V ) -
e - i EERE o ¥ 1 E
o e sﬁlﬁ" ey -l ]
|. II b " . . -
2=l K. wh ‘ mﬁ- s !
ver for preventing overload adjustment CMS7-BC4

Separate mounting bracket

| Standard AE
k= _,_ g# m- fC

P
’ .':-..-;: G

LA
"f?ast button

s

LI

- ..t ] .
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AC AND DC CONTACTORS

CA 4 Contactor

AC coil ')
AC3 AC 2/3 Aux. Contacts
"l‘: kw amps std. max. Cat. No.?)
-
ot 2.6 53 1 N/O 5 CA 4-5-10..V

4.5 9 1NO 5 CA 4-9-10..V

0. 6.1 12 1NO 5  CA4-1240..V

AC Coil 4-pole

AC3 AC 2/3 No. of
kw amps Contacts Cat. No.
45 9 4 N/O CA 4-9M-40...V

DC coil ')
AC3 AC2  Aux. Contacts
kW amps std. max. Cat. No.?)
26 5.3 1NO 5 CA 4-5C-10...V

5 CA 4-9C-10..V

1 N/O

1NO 5  CA412C-10.V

-

0. %)
CS 4-40E...VAC

CS 4-31Z...VAC

CS 4-22Z..VAC
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| WORLD CLASS QUALITY CA 4 MINIATURE CONTACTORS

=N

Sprecher + Schuh has been developing
and manufacturing electrical equipment for
protection and control purposes for many
years. NHP is proud to be associated in
bringing a world quality product to the
building and electrical industry.

The CA 4 compact contactor system fully
complies with the IEC recommendations as
well as equivalent national standards and
regulations.

The system also complies with the
stringent CSA and UL specifications. The
requirements of countries having
compulsory termination marking codes are
also complied with.

CA 4, a world class series of miniature
contactors which are recognised world
wide.

NHP is a company delivering quality
electrical switchgear to the building and
automation industry.




WIDE APPLICATION USE

CA 4 Mounted on an ACS Busbar
System

CA 4 Miniature Starter System

o Star-delta
#» Reversing starters

* Lighting

 DOL applications

CA 4 contactors can also be used in the
following applications: swimming pools,
sauna control systems, electric heating
systems, refrigerators, house hold
appliances and contact breakers.

Q-Pulse Id TMS863

® Building industry

Miniature Contactor System

Withstand capability of extreme industrial
conditions make the CA 4 an ideal and smart
choice for miniature contactor systems.

& CA 4 contactors are ideal in the office
place, controlling lighting, heating,
air-conditioning

® Hospitality industry where industrial
dishwashing machines are used

¢ Large buildings where elevators and
escalators are being used

# Recycling industry with large compactor
crushing machines and the postal
service where sorting of mail is used in
a fast paced environment

s 10
Active 10/12/2014 Page 123 of 13
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CS 4 MINIATURE RELAY SYSTEM
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TIME UNDER CONTROL

CRZE 4 Timing Element

The CRZE 4 is an innovative timing element
for accurate on-delay timing functions
adjustable up to 30 seconds. The timer is
connected in series with the contactor coil
resulting in contactor energisation after the
set time on the timer has elapsed.

CRZE 4 offers excellent repeatability and
can be fitted to the front or right-hand side
of the contactor or can be separately
mounted on DIN rail via the CR 4-P adapter.

Two time ranges are available and supports
voltages from 110...250 V 50/60 Hz:

0.1...3 seconds
| 1...30 seconds

CRZY 4 Timing Element

The CRZY 4 is a timing element for star-
delta starting. It disconnects the star
contactor after the specified time of the
timer has expired and then energises the
delta contactor after an in-built transition
time of about 100
milliseconds. This time
delay is essential for star-
delta starters.

The CRZY 4 can be
mounted to the front
of the CA 4
contactor, or can be
fitted to the right-
hand side or, can be
DIN rail mounted

separately via a CR 4-P
adapter.

Q-Pulse Id TMS863

Active 10/12/2014
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Dependable Interlocking

Two CA 4 contactors can be mechanically
interlocked with a CM 4 interlocking
mechanism. This is used in applications
where only one of two contactors is
required to operate at a time such as in the
case with reversing starters.

The mechanical interlock can only be used
with CA 4 contactors having AC coils. CM 4
is mounted to the back of the contactors so
as not to interfere with the fitting of
auxiliary contacts on the front like other
miniature contactors.

s ~

Two CA 4's interlocked (2.6 kW)

CA 4 with a CRZY 4 timer fitted
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ADVANCED MOTOR PROTECTION

s

CEP 7 Electronic Overload

CA 4 contactors are suitable for use with
CEF 7 electronic overload relays. The
CEP 7 attaches directly to the load side of
the contactor to allow the CA 4 to be used
in applications requiring improved motor
protection.

The CEP 7 electronic overload offers two
models to cater for manual and automatic/
manual trip reset modes. Each is also
available with class 10 or class 20 tripping
characteristics.

The combination of miniature contactor and
electronic overload relay provides a unigue
solution for superior motor protection
whilst supporting most control
philosophies.

.commissioning of direct-on-line (DOL) or

CT 4 Thermal Overload

CT 4 thermal overloads can be directly
fitted to CA 4 contactors to form an
economical arrangement for motor thermal
protection and contral,

The CT 4 is fitted with a built-in wire
connection to provide a series connection
between its trip contact and the ‘A2’ coil
termination of a contactor. This connection
can be removed if not required.

Trip flag indicator and test/reset button is
also offered as standard on the CT 4 as
well as a dual scale for current setting to
allow for the straightfarward

star-delta starters.

High tripping
Manual reset




UNDER VOLTAGE RELIABILITY (AC/DC COIL)

CA 4 AC & DC coils

CA 4 coils are designed for total under-
voltage reliability. Under voltages that do
not cause the contactor to close can be
withstood indefinitely without damage.

Even though their contacts and coils are
not replaceable, Sprecher 4+ Schuh has
subjected this series of contactors to
monitored endurance tests that highlight
their ruggedneass.

At full load, under three phase conditions,
the contacts in the CA 4 have an electrical
life of 700,000 operations. The AC magnet
systern has a mechanical life of 10,000,000
operations, and DC at 20,000,000

operation.

AC eoil & magnet system

DC coil & magnet system

Low Heat Losses

. The low power consumption required for
control purposes also contributes to

efficiency:
AC pick-up =24 VA
AC hold =4 VA

DC pick-up and hold =2.5 W

The result is significantly reduced heat
losses which in turn permits even more
compact installations and a noticeable
reduction in power consumption,

© oy

€ 5w
¢ a'e

-
1

-

el
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Efficiency with Wiring
The CA 4 miniature contactor system has

been systermnatically designed for speedy
wiring. All components have:

e Easily accessible
connections

# Open terminals
» Universal slot screws

® Same size screw
guides as on larger
units. Both manual
as well as power
screwdrivers can e e e, .,
be used; no tool
bit changing is
necessary.

Mo special tools are

required to fasten

the terminals.

Contact Configuration

The CA 4 contactor system can also handle
low voltages. Excellent encapsulation and
special contact design are major factors for
the high degree of contact reliability:

e On the basic unit:
Contacts with indentation
¢ (On the auxiliary contact block:

H-contact bridges with non-wear, self-
aligning wiping contacts having a 4-way
current path feature.

Main Contacts of CA 4 Contactor

The built-in auxiliary contact (bottom far
left) is cross-stamped to provide a four-way
current path. (The CS 4 relay has all four
contacts of the base unit cross-stamped).

The image below shows the auxiliary
contact block H-contacts

Clever contact design provides improved
electrical connection and reliability.

Active 10/12/2014
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DIMENSIONS

CA 4 Contactor CS 4 Control Relay

Series CA 4

Series CS 4 industrial control relays

MNote: DIN Rail mounting 35 mm te EN 50 022,

Q-Pulse Id TMS863 Active 10/12/2014 Page 128 of 182




huh
DIMENSIONS

CT 4 Thermal Overload Relay

Series CT 4 (mounting to CA 4 contactors)




DIMENSIONS

CEP 7 Electronic Overload Relay

Series CEP 7 (mounting to CA 4 contactors)

Series CEP 7 (separate mounting using adaptor CEP 7-...-P-A)

Q-Pulse Id TMS863 Active 10/12/2014 Page 130 of 13943




CEP 7/CT 4 OVERLOAD GRAPH

Wl

e

"‘_-!:ﬁ

e .. 1000
. 100

2n =

10

0.81

2 & .8 ‘10 20

Approximate Trip Time (seconds)

b D@m= N s omo 2 358§ § §§§§

bo

£

1 2 4

6 849
Multiple of Full Load Current

2h

1000

100

10

Approximate Trip Time (seconds)

CT4-2.7 9.0

081 2

I

v soes 3 2233 8 8888

» Do

o

A

1 2 4 3310

Multiple of Full Load Current

CT 4 Thermal Overload Relay
(thermally delayed over-current relay).

Mean value of tolerance bands,
heated in three phases.

Curves: from cold state

Curves: == = —=in operationally warm
state (loaded with the set current).

Tolerance: trip time +20 % (+10 for
current).

Function Limits and Temperature
Compensation: from -25 °C...+70 °C.

Tripping Limits: specified in IEC 292-1
for -5 °C...+60 °C.

Two Phase Loading (phase failure):
Trip limits 1.05..1.25 of set current /.
in accordance with |IEC 292-1. For
motors up to 10 kW, the two-phase
trip at max. 1.25 /. guarantees

heat build-up limitation to the
value which occurs on three

phase trip at 1.2/,
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A wholly Australian
owned company
Proudly serving Australian industry

@ NHP Offices
@ NHP Resident Representatives
@ NHP Distributors

All your switchgear requirements
available from over 500 outlets
throughout Australia
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an Road Calamvale SPS Switchboard Connection Facili

A finder

The power in relays since 1954

e Compact design

» Sensitive DC coil version

e Integral LED + diode

e Simple removal of relay with
plastic retaining clip

¢ 35 mm DIN rail mounting

e CE and UL approved

NI ELECTRICAL ENGINEERING PRODUCTS PTY LTD
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CARLO GAVAZIZI
V ‘A lifetime commitment to Control & Automation”  ssdnac NHP
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Functions : - Applications * Monitoring Solutions AT IR
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19 questy mabie : all the phases in one unit, .
: For more selective monitoring
3 units of DUB0T and PUBO
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linked to each single phase
vollage.
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ﬁ Monitoring

A CARLO GAVAZII BRAND

ontrol Technology

® o Reliability... you can count on

225 mm DIN Housing g

Adjustable Hysteresis

Electromatic has been synonymous with monitoring and control in the Australian market for over 25 years.
Since its merger in 1984 with Carlo Gavazzi, Electromatic has continued to specialise in control technology
that is guaranteed to out perform. Carlo Gavazzi is a company with a lifetime commitment to automation
and control and dedicated to providing its customers and their industries with increased efficiency, reduced
down time and solutions you can rely on. It’s what they do best.

36 mm 11 pin Plug in Housing
Adjustable Hysteresis

LED indication of Relay Status LED Indication of Relay Status

~Zdvantage SERIES:

| & 3 Phase Monitoring AC/DC Over Voltage
Phase Sequence & Phase Loss AC/DC Over Current
Up to 500 V AC/DC monitoring

-Aydvantage Plus seriEs:

Time Delay Setting (0.1 - 30 sec)

Current, voltage, phase,
frequency and power factor
guarding is vital in order to
maximise your system’s
performance.

The Carlo Gavazzi range of
economical and advanced
monitoring relays translates
into the Advantage and
Advantage Plus Series offering
reliability you can count on.

Threshold Setting (%) Threshold Setting (%)

LED Indication of Alarm Status

Adjustable Time Delay
. (0.1 to 30 sec)

LED Indication of Power Supply ON

LED Indication of Alarm Status

Adjustable Time Delay
(0.1 to 30 sec)

Front Accessible DIP switches for
range setting and Normally
Energised/De-Energised relay selection

LED Indication of Power Supply ON

~Zdvantage SERIES .Aydvantage Plus SERIES

.

DPB DFB DWB

3 Phase Frequency Power Factor

+1 Phase *3 Phase
*50-60Hz * Latch & inhibit
* Latch & function
inhibit function *Time delay
*Time delay 1-30 sec.
0.1 - 30 sec.

r g

Current

* 1 Phase
«AC/DC over current
* Latch function

Accurate
.

Voltage

*1 Phase

*AC/DC over voltage up to 500 V

AC/DC

* Latch function

“ Responsive

PPA
3 Phase

*3 Phase

* Phase sequence and

phase loss

Quality

PIB
Current
* | Phase True RMS

*AC/DC over/under current

“Latch & inhibit function
*Time delay 0.1 - 30 sec

< Advanced

PUB
Voltage

« 1 Phase True RMS < AC/DC

over/under voltage
* Latch & inhibit function
*«Time delay 0.1 - 30 sec

=

“  Reliable

PPB
3 Phase
*3 Phase

+AC over & under voltage,
phase asymmetry sequence

& phase loss

* Latch & inhibit function
*Time delay 0.1 - 30 sec

“  Flexible
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low voltage
BS and DIN fuses
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Covering your protection needs

HRC cartridge fuse links

Current molor  Fixing
rating (A)
Wominal Maotor (mm)

NHP Compact fuse gesar includes a range of
moulded HAC fuse firtings, designed to accept
batt-in and clip-in HAC fuse-finks.

Each fuse fitting is fully shrouded 1o provent
acoidental contact with ve parts when inserting
or withdrawing & camer end once & fuse camier
hes been completaly removed.

The fuse carrier and baze mouldings ara
manufactired from high quality thermosetting
material finished in black.

MHP fuse fittings accept NHF Compact HRC fuse-
links end ara available in ratings of 20, 32, B3,
100 and 200 amp and can be supplied in front
connacted and frontbusbar connected,

They are designed to comply with BS88; Pant 2,

| NTECTD
NTBC16

Stromberg ﬂFﬁI DIN fuse bases

MHP hes & range of single and three pole DIN fuse
bases for sizas 00 and 1 DIN fuges.

Fully shrouded and opan vergions are avaflable,

NTBCG3MA0)
| NTBC63M100°)

NTC80
NTC100
NTC100M1257)
NTC100M160°)
NTC100M200°)
NTF125
NTF160

82 | NTF200

| NTF200M250)

| NTF200M315)

| NTKF250

H'I'lﬂ‘lﬁlllﬂﬂ“‘]

111 .| B3

NTKF31
e o |IlTI!lI3tE

| NTMF355
5111 i  NTMF400
| NTM355
| NTM400
NTTM450

{ { - NTTM500
1884 €2 gy

1331184 C1

165/229 -

Din fuse extractor handle and bracket
Our NHP DIN fuse extractor handle suits skes
00 to 3 DIN fuses.

tmi' “
r133.-’134 3

lies: ) Tested 1o 550V,
A Min Cat Mo danctas motor starting type,
Y Tested to 500V,

NI ELECTRICAL ENGINEERING PRODUCTS

‘“‘w.‘nhp com.au

HRC fuse fittings -

2 to 1250 Amps

1888 and are suitable for systams up to GEOV
Suitable HRC fuse-links are alsa 1o BS8E: Part 2,
1988

The NHP “NV" range of clipn HRC fuse fittings
are avaitable in 20, 32 and B3 amp at 415V, These
fuse fittings can be either screw fixed to a
mounting panel or mounted directly on standard
DIN rail. Thay comply with BS88: Part 1, 1888
and accept NHP NNS and NES clip-in HRC fuse-
links to the same standard.

Clip-in type fuse fittings allow fuse-links to be
raplaced quickly and simply, @5 no tools are
required, fuse-links are ramoved fram the holder
using side pressure on the fuse-link while
replecement involves & simple push fit

HRC DIN type fuse-links

(Also referred to as NH type)

All WHP Compact DIN fuses feature “pop up”
blown fuse indication
NHP

Cat No.
NOOE?)
MO D7)
NOO16Y)
Hoo20?)
HDDZ5")
NDO32)
NOO3S)
NOD4I)
HOOS07)
NDOG3)
NODED)
HOO100°)
NODA25%)
NOO160")
N125
N135
N150
N163
N1BD
N1100
N1125
N1160
N1200
N1225)
N1250°%)
N28D
N2100
N2125
NZ160
N2200
N2Z24
2250

Length
Current rating A mm
SEEDD BB i ]
10 785
16 {85
20 785
25 785
32 78.6
35 78.5
40 785
50 78.5
63 785
80 78.5
100 78.5
785
ms |
1330
35 133.0
50 133.0
63 133.0
] 1330
100 1330
135.0
133.0
1330
133.0
133.0 |
1480
148.0
148.0
148.0
148.0
148.0
148.0
148.0
148.0
1460 |
150.0
150.0
150.0
160.0
1500 |

PTY LTD

C.N. 004 304 812

160

160
200

MELBOURNE: 43-87 River Street, Richmond, Vic. 3121 Phone: (03) 9429 2099 Fax (03) 9429 1075

SYDNEY = BRISBANE » ADELAIDE *» PERTH * NEWCASTLE «

TOWNSVILLE

ROCKHAMPTON » TOOWOOMEBA = CAIANS = DARWIN
TRART: HM. Bamford « LAUNCESTON: H.M. Bamford « BURNIE: H.M. Bamford






