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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.

Authorised By: Grant Kerr

JHO5MCO1

Q-Pulse Id TMS1072 Active 10/12/2014 Page 11 of 180



Q-Pulse |Id TMS1072

SP040 Sunset Road Kenmore SPS Generator Connection OM Manual

Active 10/12/2014

‘

Page 12 of 180




SP040 Sunset Road Kenmore SPS Generator Connection OM Manual

COMMON LOGIC Pty Ltd

Specialist Electl_'ical Contractors EleCtrlcal Manual

Subject: Semi Permanent Generator Change Over Switchgear Sheet: 3 Section
Of: 10 2

Page Revision No: Date: 21/06/04 Manual Issue No: 1 Date: 21/06/04

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 PLC.

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 will initiate a return
to mains if available.

2.3 PUMP STARTER MCC

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

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

2.33. 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 24\VDC system.

The exceptio to this is the "Generator Not On Site” signal, which wires dlrectly 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 refays 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.

Ali 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.

It 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 untit 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

JHO5MCO1
Q-Pulse Id TMS1072 Active 10/12/2014 Page 16 of 180



l
|
!

i
!
1

L Q-Pulse Id TMS1072

SP040 Sunset Road Kenmore SPS Generator Connection OM Manual

Operation and Maintenance Data Manual

- Brisbane === row §

Water |5 "%

-

BRISBANE WATER

GENERATOR CONNECTION
O & M Manual

‘Section 1A

ATS Conhection' Diagram '

_ Active 10/12/2014

Page 17 of 180 |



SP040 Sunset Road Kenmoge §PS _Csenérotor Connection OM Monuo.l . ]

i

L Q-Pulse Id TMS1072 Active 10/12/2014 Page 18 of 180



L./

L.

Q-Pulse Id TMS1072

Reduced pnnt.
Do not scols.

SP040 Sunset Road Kenmore SPS Ge;aerofor Connection OM Manual

\

S 5 e aa e oz

P ~T I ;

. — _ . - i

. : - _ at » - ) o _‘ — - ’_, ,.;——J
L H CIRCUIT BREAKER '—ﬁ S | ﬂ)\_P A% T

POWER SUPPLY
RWB N, 'RWBSB. K
A N L
__POWER ¢ Lw . R H: ‘
: SUPPLY CIRCUT-BREAKER CIRCUIT BREAKER'
t -
:- 10 !
\
{ <= "
N ok ‘
1 9 4 AN
R 3. i A rowe l
: a O(’Tlotwi O t
ST S ! A ‘
4TS l [ [
([, X QX v R
e T T { 1 ', *
e e 1 Rt
i S 83 oot
SR TR R N
é {4 - y 1 A
A —1 .
= I | {
*+=o0 v & | N . .
=2RE S
PROPOSED” EXTERNAL (USER). CONNECTIONS I - .
TEOR B. T..S. OPERA‘DON ‘- : [_{'é P f
t © \0_ '
1C
1 O_ .
v l ‘ ’
. ) . 3
- %“B £ | W
1 . L3 | .
I 1t e f
- v ) b4 1 : ' +
- L LR
= . 1 = |
( L L_ ! .

Active 10/12/2014

1 - R H. CIRCUIT BREAKER
(MARKED . RED) " (MARKED BLUE)
{. ——=——— DASHED UMES INDICATE CUSTOMER WIRING: ‘ METRIC
2. e — _DASH/DOT. UNES INDICATE OPTIORAL CONTACTS (ALARM); ) RWB N _ .
3. DOTIED UHES ANOICATE LOGIC: .. - - - LOAD . . } 4:—}-
(- CONTROL SCHENE SHOWN WITH THE CORTACTS OPEN; ) : —
5w TERMMNALS OB T. S; - -
g. % g«&wm&us HUST GE uecr:{k/muu\' OR ELECTRICALLY INTERLOCKED; . ) . : : _ .- . S
. {9 REPUACED WTH N/O CONTACTS: FROM RELAYS OR CONTACTORS: ) C | ORAKGC UPDATED -~ EXTCRHAL COMGEECTION OPLRA 94| P.C.T
8. TERMNALS FOR RHS WCCO & MOTOR-ARE “BLUE COLOUR. . - & = TOK 815 ToK| 28/4/ -
9. TERWIHACS FOR-LKS WOCB & MOTOR ARE © COLOUR NOTE 11 -ADDED : 6/8/93| P.C.T
10. HEUTRAL & EARTH TERMRALS ARE FOR BOTH.RHS & LHS. ‘ :
1 AT FOR D_Ecmocuc OREAKER. o A __ ORAWING REMSED OUE TO UPOATED 20691| ONM
' Lo to. |0 - F R@\SlON DATC CRANMY
+ |.REFERENCE | DRAWING no. | ISSUE NE T mew;%I SL‘; scac ;\’E " Passeo
. ‘ e o | 109.1988 - X487 {SHALL) £ MOTG%&PERATO NONE -
A — \ i E.o-gs u_ﬂ-&ﬁ?“:mfmln_ ORANK . Roue
~ e (& TERASAK[ =il SR e | 104
e e WQ S Guwing Sorvice, #hinloining Ouof mcotmz\_" TED B MCTOR ““,f.{ﬂm ‘ch‘mwc“ o0 | Bl

Page 19 of 180



SP040 Sunset Road Kenmore SPS Geﬁerotor Connection OM Manual

Q-Pulse Id TMS1072 Active 10/12/2014 Page 20 of 180




SP040 Sunset Ro

Q-Pulse Id TMS1072 Active 10/12/2014

Page 21 of 180






SP040 Sunset Road Kenmore SPS Generator Connection OM Manual T

ion and Maintenance Data Manual

Brishane ==

Water ) vg R

i S

FProject -
wt
w

BRISBANE WATER

GENERATOR CONNECTION
| 0 & M Manual

Section 2

Parts list

Q-Pulse Id TMS1072

Active 10/12/2014

Page 23 of 180




SPO4d Sunsét-Rc;od Kenmore SP§ Generotor C_o-nr;e-cﬁon O-M Monuoln

Q-Pulse Id TMS1072 Active 10/12/2014 Page 24 of 180




SP040 Sunset Road Kenmore SPS Generator Connection OM Manual
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Supplier
Name Part No Item Description Manual Incert
ABK CLISBAI310 APPLIANCE INLET Clipsal Web Page
ABK CLIS6CSC310 EXTENSION SOCKETS Clipsal Web Page
ABK CLIWIPM27 27 CONTROL PIN W/P INSUL PLUG HI-IMPACT |Clipsal Web Page
ABK MEN368 MENNEKES 368 125A 5P PANEL INLET Mennekes Web Page
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 24VDC 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 CS4-22Z-240VAC 2N/O 2N/C 240VAC RELAY NHP Catalogue CA4
NHP 2H1407DAA FRONT TERMINAL COVER FOR XS125 (QTY 2) |NHP Web Page
NHP 2H2135DAA C/B SHROUDS FOR XS250 (QTY 2) NHP Web Page
NHP BS2N233(NON AUTO) |TRANSFER SW BTSS250NJ25033 NON AUTO NHP Web Page
NHP CLSBB25033 250A BUSBAR LOAD SIDE 3P X23
LED LAMP BLOCK C/W COUPLER AMBER 24V
NHP D5-3NL3A AC/DC NHP Filyer D5-3NF
LED LAMP BLOCK C/wW 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 Flyer 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 32ACB NHP Catalogue Page
NHP DTCB6106C DINT 6KA 1P 6A CB NHP Catalogue Page
NHP DTCB6306C DINT 6KA 3P 6A CB NHP Catalogue Page
Pheonix 441504 EARTH TERMINALS Pheonix Web Page
Pheonix 800886 E/NS35N END CLAMP DIN RAIL Pheonix Web Page
Pheonix 3004362 UKSN 4MM FEEDTHRU TERMINAL GREY Pheonix Web Page
Weidmuller Catalogue

Weidmuller {102840 WFF70 Page

} Weidmuller Catalogue
Weidmuller | 106456 WAHT70 covers Page
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Subject:  SAT for BW Generator Change Over Panels ' Sheet: 11 Section
of: 7
Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04
1.0 SITE ACCEPTANCE TEST ....cccviereersmmssimsssssssssnsassmmmsisssssassssass 2
1.1 INTRODUCTION ooveeesvsssetstersasterssssessaseeessamasessesstasssssssssmnesssassssns sosmmmsss oo ensasssessess cesassbarssasaassamsrny1nterns tensesesnsennnn 2
1.2 PRODUCTION UNIT INFORMATION ....veveiverete enreertessesanansnemtetassatessntaesasisins ssassnseessrssreeeeeasmssioseeeseasessarnrsseressines 2
3 S AFETY PRECAUTIONS ©eetrvevserersrssaesoeeeeeeeetetsssantsssatassinesssssaranteiamsmsertes e intssssssesnsnsesrasassrnseinstestsnsesssesssssaeseaneees 2
2.0 ELECTRICAL EARTHING SYSTEM ..ooiccerevsrmnmssssresssissssasssssssiverarssonsrsssns sesssssesssssesare 3
2.1 ELECTRICAL CONTINUTTY AND RESISTANCE OF EARTHING SYSTEM ...ooii i iiiimrecreeccee e enr s simte e eee e ne s 3
22 CONTINUTTY TEST SHEET ovvvvveeteeteeeeereetetetasteemeeenesneattests sebes et s sasassasasbeas s e ssser e rernmasss st tiant1absedmeseneeenerevneens 3
3.0 INSULATION RESISTANCE/! HIGH POT TEST ....ccrcecvrrecssenenaine 3
31 INSULATION RESISTANCE TEST .etvieerrererseeesaseerersessessesseesesessesreseessteeeieeeterosassssstassssatebsssssmreane1oeseeameeeeressesssesen 3
3.2 LOW VOLTAGE SWITCHBOARDS INSULATION TEST ..eicteiieiieeese e eeiie et emesstessstessbs e st cneeenesese e taconesensmeas 3
40  GENERAJL WIRING AND VISUAL INSPECTION......covccrerreres 4
4.1 GENERAL WIRING AND VISUAL INSPECTION ..........c..... et 4
42 SWITCHGEAR VISUAL CHECKLIST v eeeeeeeeteeeeeeereeeeeeesaseaestestaeate et aees areseneses seese e steebesetssmseesmaeseemeeeeneereseenen 4
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COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors Slte ACCCptanCC TCStS
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

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.

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

Legend of Symbols
] Check Box, & Setting to be recorded, - and Action to take

1.2 Production Unit Information

Job Number SN l Job Description ] M%L

Name Signature Date
Testing Officer
Witness

1.3 Safety precautions

. Outlined below are some common safety procedures and First Aid Instruction.

SAFETY FIRST

1) 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 eyewear should be worn at all times when working within Live board or when...

appropnate
Test Carried out by...... Signed... A Date...
Test witnessed by........ Signed... Date...
Authorised By: |

Q-pusse Id Tvis1 07 H0SQTO02 o Active 10/12/2014 . . . 71”&@@%@& 180



SP040 Sunset Road Kenmore SPS Generator Connection OM Iv\cmg(.:ﬂ

COMMON LOGIC Pty Ltd

Specialist Electrical Contractors Slte ACCCptanCG TC StS

Subject:  SAT for BW Generator Change Over Panels Sheet:
of:

3
7

Section

Page Revision No: 0 Date: 11/05/04 Manual Issue No: 0 Date: 11/05/04

2.0 ELECTRICAL EARTHING SYSTEM

2.1 Electrical continuity and resistance of earthing system

‘4]  Maximum resistance of the Earthing system within the switchboard is 0.5 ohms (AS/NZS

3000:2000)
® Test resistance of the Earthing system S N 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
1. { All Earth’s wired and continuous Ls N P e s
2 All metal work earthed where required s s ~
3 Isolate individual Earth Systems and v Vv
check continuity.

3.0 INSULATION RESISTANCE/ HIGH POT TEST
3.1 Insulation Resistance Test

(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.

32 Low Voltage Switchboards Insulation Test
MEGGAR VOLTAGE LT VOLTS
INSTRUMENT DETAILS __ jeasosc, '

RESULT
(M.OHM)

ACROSS

" High Pot

Join Red, White & Blue Phases and

Q\u A AN
D

Insulation resistance of whole or part of an installation must be a minimum of 1 Meg/ohm

Neutral, Test to Earth TulO M AL
Red Phase to White, Blue & N 7 WO Mo
White Phase to Red, Blue and N

T alxy) AN

Blue Phase to Red, White & N

2ooo AN
N to Red, White & Blue Juney M N\
Test Carried out by...... Signed... Date...
Test witnessed by........ Signed... Date...
Authorised By:
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- Subject:  SAT for BW Generator Change Over Panels Sheet: 4] Section
of 7
Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 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
compartment area general
Main Switch totally isolates SWBD .
1 Y Qe ofc v e (e
Mains transfer switch device isolates
mains from load. {IE switchboard) Qe o & _
Generator transfer switch operates B Mot
2 and isolates generator from the load. | O pere S _onn —_— -
And mechanical interlock works W
3 Cables tight and correct phase _
rotation. Cotour match. / R v
4 Main Switch Correct Rating/Label P s o
Neutral cable connected and .
° continuous and tight. v yd D
ey
)
ITEM DETAIL COMPARTMENT DESIGNATION AND TEST RESULT
' Switchboard extension Existing Switchboard.,
Where modified.
1 All CBs operate correctly - o
All incoming terminal numbers as ,
2 -per-drawings . - v
Check wire numbers to core - '
3 numbers. Random selection. v/ v
All wires numbered as per -
4 drawings (random inspection) / -
Cables locmed and bushed -
correctly to all compartments. -
6
7
4.3 Terminal Visual Checklist
S = Carry out visual and mechanical checks on Site terminals
Test Carried out by. ... | Signed. .. Date...
Test witnessed by........ Signed. .. Date...
Authorised By:
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ITEM DETAIL COMPARTMENT AND TEST RESULT
Switchboard extension | Existing Board
1 All Terminals tight { Randomly
check } v’ e
2 Secure by End Clamps (Check :
All) - yd
3 Labelled correctly -~ e
a :
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 v
2 All relay-coils correct voltage s
3 Does relay require Diode fitied? —_
4 Comrnon Bus Link on relays fitted -
5 All numbering correct <
Test Carried out by...... ' Signed... Date...
Test witnessed by........ Signed... Date. ..
Authorised By:
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5.0 CONTINUITY & PRE-COMMISSIONING TEST
5.1 Continuity Test _ ,
O 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 circuits 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 v/
2 | Transfer to Gen Press Button 2 Observe Relay GTSG v
3 | Generator Failed Press Button 3 Observe Relay GF N4
4 | Generator Fault Press Button 4 Observe Relay GFR v
5 | Gen Running Press Button § & Observe Relay GRUN S
Check Door Indicator is on when relay
is ON
6 | Generator Connected Press Button § 7 Observe Relay GCONN e
7 | Doors Opened Press Button4® £ | Observe Relay GOPEN /
8 | CB Tripped Press Button§ 7 | Observe Relay GCBT N
9 | Notin Auto Press Button § C | Observe Relay GNAUTO Vi
10 | Generator Not On Site Press Button #i, | Observe Indicator v
11 | Spare - T - -
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 o
is ON
2 | ATS to Mains Manual Change to | indicator ON when TXS in Mains v
S Mains
3 | ATS To Gen Manual change to Indicator ON when TSX in GEN v
Gen
4 | Remote Start Press PB 15 Indicator is on when PBis ON ~. . .{ 7/
5 | Remote Stop Press PB 16 Indicator is on When PB is ON 5o, L
6 | Generator is missing Press PB1o - Indicator is on when PB is ON ) /
Foeh wou Presd Reden S v
Test Carried out by.. R Morve Signed. .%-Date. 850
‘ Ron ML ewrva i I A & < o
Test witnessed by.... \se™ Signed... ate... C\wv
Authorised By:
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Sh040 Suncet Road Kenmore SPS Genergior Connaction OM Manugl

COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors Slte Acceptance TCS'[S
Subject: SAT for BW Generator Change Over Panels ' Sheet: 7
of: 7
- Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04

Section

6.0 COMPONENT OPERATIONAL TEST

6.1 Component Operation Test

(4 Correct Operation and Voltages
E]/ 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
NOQ: : Test Result
1 Mains Incoming Voltage Measured OK o
2 All CB's are turned off and isolate Crts e
3 Phase Fail operates correctly -~
N Test Carried out by...... Signed... Date. ..
Test witnessed by........ Signed... Date...
Authorised By:
JHO05QTO02

7
Q-Pulse Id TMS1072 A Active 10/12/2014 ) o %aaé (%2[5 180



i Q-Pulse Id TMS1072

SP040 Sunset Road Kenmore SPS Generator Connection OM Manudl

Operation and Maintenance Data Manual

? 7
";‘ &" w Project -:
NManagemt-

W@Mﬁ et

" BRISBANE WATER

GENERATOR CONNECTION
O & M Manual

Section 4A

Site Testing
Functional Description

_Active 10/12/2014 ] ) Page 67 of 180




]
[

Q-EUISQ Iq T™MS1072

§P040 Sunset Road Kenmore SPS Generator Connection OM Manual

Active 10/12/2014

Page 68 of 180




SP040 Sunset Road Kenmore SPS Generator Connection OM Manual
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'®Y  Brisbane ==

e Iy
Brisbane City W&t@ﬁ

PROJECTS - ENGINEERING

Sewérage System Performance Improvements
Backup Diesel Generators for Pump Stations

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

Prepared by T ~ Alan Mooney
Telephone - 07 3403 3356
Facsimile - 07 3403 0205

Document ID : Genset Functional Tests
Date of Issue : June 2003
Revision : Rev1
\
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Actions are shown in RED

1 MANUAL MODE FUNCTIONAL TESTS

1.1 Manual Mode Start

Turn the AUTO — TEST — MAN- OFF selector switch to the MANUAL position.

Press the MANUAL START push button to start the generator.

The generator set is 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 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.

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
21 Test Mode Start — and test of Manual Mode. interruption

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

The generator shall begin to crank.

Change the selector MAN while the gencrator is 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 2
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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

24 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

25 Test Mode Selected with genset unavallable (fault or GEN CB off).

Make GENSET unavailable

Select this operatlon by turning the AUTO - TEST — MAN- OFF selector swnch to the TEST
position.

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

RESULTS: PASS/FAIL _ NOTES

3 AUTOMATIC MODE F UNCTIONAL TESTS

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

Tumn 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 stablllse
Once the generator is running there is a 30 second warm up t1me before it is ready to accept
load.

After the warm up time has explred 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
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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 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.

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

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 Alarrn 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:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Rev1.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 off the Mains

The MAINS ATS will fail to Close.

After a 5 second delay an Alarm shall be generated and the MAINS 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 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 runnmg 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 MAINS?)
RESULTS: PASS/FAIL NOTES

C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Revl.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. '

Inithiate 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 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.

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 SPECIFIC PROBLEM CHECKS (Variations to Functional Spec)
5.1 RTU IO and IDTS Alarms

The assumption is that all RTU IO and alarms have been proven by NCS.

C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Rev1.doc 6
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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 is 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 is 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”?

53 From M&E

The remote start ( from control room ) was sent with the Generator C/B in the off/ mpped
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.

~

54 From Contract:
Performance guarantee of not less than 0.8pu at altemator terminals during stax’rup measure
volts drop on start-up of load.

C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Revl.doc 3 7
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6 FAULTS - TO BE TESTED WHERE REQUIRED

6.1 HIGH HIGH Alarm Operation.
The Generator CB is Opened immediately.
The geneérator 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 is 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 CBis 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 Warning 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 Warning 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

C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Rev1.doc
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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 1 0 second time delay for the oil pressure to
stabilise.

3.6.6. If the oil pressure is not up to pressure after-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 5 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 from 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 may be restarted.
This is to ensure the engine has mechanically stopped.
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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: SP040 Sunset
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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 lests

IDTS Point : Generator Offsite

Action Observation
Connect the Control interface lead to the Confirm that GENERATOR OFFSITE
station alarm refurn to normal is received by [DTS

Disconnect the Control interface lead 1o
the station

Confirm that GENERATOR OFFSITE
alarm is received by IDTS

Reconnect the Control interface lead to the
station

IDTS Point : Security Door_limit_switch

Ll

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 return to
normal is received by IDTS

IDTS Point : Generator Low_fuel

Action Observation

Make the Generator low fuel warning Confirm that GENERATOR LOW FUEL

alarm active alarm is received by IDTS

Deactivate the Generator low fuel waming | Confirm that GENERATOR LOW_FUEL

alarn alarm retum to normal is received by IDTS

IDTS Point : Generator Warning

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 retum to normal is received by IDTS

IDTS Point : Generator Common_fault

Action

Observation

Make the Generator common fault alarm
active

Confirm that GENERATOR
COMMON_FAULT alarm is received by
IDTS

Deactivate the Generator common faalt Confirm that GENERATOR
alarm COMMON_FAULT alarm return to
normal is received by IDTS

LI

Q-Pulse |Id TMS1072
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Brishane Water — Network Control Systems Section

IDTS Point : Generator Connected, and
Generator supply aperational checks
NOTE: The purpose of these operational checks is;

- to 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

minie.

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

Surcharge Imminent probe.

Action Observation Result

Ensure the Generator is in Automatic

mode

Ensure the pumps are selecied 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 staris 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 Bd.

Site: Creek Rd / Oldfield Rd Confirm the RTU will rum a maximum of
two pumps under generator supply.

Restore Energex power and record the Time for station power to retum to

time taken for the Generator controller io 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

Q-Pulse |Id TMS1072
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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

Ensure the pumps are selected for remote
mode

supplies power to the station
Fi ites:
Confirm that the duty pump lowers the
well to the Duty A stop level and stops

Variable it
Confirm that the duty pump operates on
variable speed control satisfactorily

Ensure the well level is below the Duty A
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
at least 10 sec

Confirm that WET WELL
SURCHARGE IMMINENT alarm is
received by IDTS

Confirm that all pumps (available under
Generator supply) start

Ensure the well does not fall 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

bbbkl

Mexswply

Commissioning Notes:

1. Tested and Site Left In On/Auto Position (10-5-04)
2. On site Phase Fail not operational replaced (10-5-04)

3. Onsite RTU fault, replaced (10-5-04)

IDTS Points and Generator Supply

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

Q-Pulse Id TMS1072
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SE Power Equipment

47 Proprictary Streer, Tingalpa, Qld 4173

Telephione: (07) 3990 1744

PO Box 3306 Tingalpa B.C. Qld 4173

DIESH. GENERATOR SET
CONTROL FUNCTION TEST REPORT
' SEP 0098
H / .
cLEnT: DlisBAE Watee S Pouo DATE: 2 %”0‘7/(9 2
SERIAL NO: O3agjo1© JOBNO: (a9
ENGINE TYPE: Leot S H ENG. SERIALNO: 103007
ALTERNATOR TYPE: 2y € ALT. SERIALNO: <20336 135/
SENSET CONTROL FUNCTIONS _FUNCTION REMARKS

Engine High Temp. Alarm

e

A N

E=ngine. High Temp. Shutdown

| ow Water L evel Alamm

2B Tripped/Alt., Overload

| ow Oil.Pressure Alarm

| ow Qit. Pressure, Shutdown

F-mergency Stop

Start:Fail Alarm

[Senset Running

MEN. Fault

Btarter Motor Relay

-uel-Low:

Fuel’ Empty.

Fngine Gauges

Btatus Lamps/Controls

| _Inderspeed Shutdown

Dverspeed Shutdown

Remote Start/Stop.

.amp Test.

Alarm Shudown

Alf.Undervoits-

i\t Overvolts

Charger AC Failed

. Control Batt. Low-Volts

Btart Batt. Low volts

Canopy, deors:Open.

“Pudible Alarm/Mute

Remote ATS Controls.

ERANAEEARER S AN NN NNRARNR AN

\\.f‘\\‘ \\\ \\\° N SN NSRS NN R B

Alternator High- Temperature

_NOT_Op THIS SET

CUSTOMER TESTING OFFICER:

TESTING OFFICER: f21 HLAVKA

_ Active 10/12/2014
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&= GENERATOR SET SEP 0023/ D
SOUND PRESSURE LEVEL TEST REPORT

47 Proprietarj* Street
Tingalpa . @ 4173
BRISBANE  AUSTRALIA

i/
cuient: _ BUSBAME Wit SPowoparg _- 2 f/%?'?j/& 4
SERIAL NO: O3] oo JOB NO: 2 .
ENGINE TYPE: Lrousid ENG. SERIAL NO: 1O 3007 .
ALTERNATOR TYPE:___ _ XI4& ALT. SERIAL NO:; __=XO0 '36r25ﬁ}_i__
SOUND LEVEL INSTRUMENT: a,o«d NL~ 0w ]
Remarks:
5 6 7 8 9 ' : Distance: !
\\p\‘ 4 /f”/ Height: 'S5 m
ALT
P 4 |p
ENG
RAD
e
3 A1 ":\11
2 1 12
Position Lavout
POSITION SOUND LEVEL LOAD %
dB(a) 25 s0 | 75 100 110
! 69
2 ) b5
3 L8
4 6H7
5 (2202
5 . ‘ b
Lo
7 7
B b &
9 &Y
10 67
11 ' b S ]
12 LS
_.Average {,é‘gf) :
QUALITY ASSURANCE OFFICER:
CUSTOMER TESTING OFFICER:
TESTING OFFICER: L. oo Per v
WITNESS TESTING OFFICER: Fie HLRYRA ”{ -
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DIESEL GENERATOR SET

LOAD TEST REPORT SEP oo 67/D
! 47 Praprietary Steeet '
Tingalpa Q 4173
BRISEANE AUSTRALIA
i
% CLIENT: gQA%%AA/é Wace. Sfous DATE: /07 /05 :
| i 77 7
| SERIALNO: __ ©3 07 01 © JOB NO/CONTRACT NO: _ (€ 2 q 4
i ENGINE TYPE: Leowsyy ENG. SERJAL NO: 703067
!‘ ALTERNATOR TYPE: 1 4 E ALT. SERIAL NO: LoD 76 s L{
, ' i
1, GOVERNOR TYPE: ‘RS STARTER MOTOR: ___5TP
! OVERSPEED TYPE: Pee UNDERSPEED TYPE: ___ PLc
Lo SHUTDOWN SOLENOQID: LA, HIGH WATER: HoARS
‘ LOW OIL PRESSURE SHUTDOWN: HokRs
! fen / / 0/ / o
| A Lo (Mol kw79 [ 10%)
! : iy = T -
|
TECHNICAN: INSPECTOR:
|
l TIME. o L _
' Too o5 {0723¢ |ofoo | 0830 logse 169/ 00
: OIL PRESSURE -~ o :
i S00 250 [ 300 [ Y 290 | Zipg 1270 | Boo
OIL TEMPERATURE _ _ . _
‘ JACKET WATER
TEMPERATURE - L - :
! g 75 180 go 185 (85 185 |so
i
1
s .S 75 - -2
i/ U 1826 1733 1138 1138 Jiz2a |33 ] o
. 2¢% zye 242 24! 24t Pl 2 Ry
i VOLTS 2472 24 ??: ?j« (2 Lt(v { ci! a: t g?{/, 24
Gih- 9 | 2at o vt gy 241 oy 2qr | ey
AMBIENT . :
! TEMPERATURE , , o A
! I o 22 | 2o | 20 {20 {20 20 20
I
‘ 2 H—'. - z d -
g 52 1 50 | & S0l s0ls50 | <o O
Yo C 138 153 g2 823lgrrl|ers | o
4 |
i LOADY:
Pra) ~ R ] . P
| RV AR SV AV AN AN A0S
CFIARKS " N 7 ’
} LHT.T:cn:::;au‘.r_),cad_"l'cn_ Repurt.ioe R
|
i
|
|
%}—Pu_lse I_d TM§] 0_72 o _ B . e . —— Active 10/12/2014 — e — e —-
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47 Proprietary Street

Tingalpa Qld 4173 SEPOOS4
PH: (07) 2890 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 2P !‘/ 40 Lo G/ 18
% Change HZ e 0.5 4 ,5’ 3.5 2 -7
% Change Volts _ -
8_ 2 2 2 & é !

Recovery secs 2 é 3 2.5 2 2.

CLCaNT . BPQPae (AT

ESINTICE S PN

ENGING . LousK

Al Acory 27¢ €
Crodetany G.A.C.

—.. Active 10/12/2014
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47 Proprletary Street SE}P 0013

Tingalpa Q 4173
BRISBANE AUSTRALIA

*FINAL INSPECTION CHECKLIST

This form is to be campletely filied cut before any generating set leaves the
factory.

It is to be signed by the person doing the inspection and by their immediate
supervisor. In the case of a non-standard job it must also be signad by the
Special Projects Manager or the Engineering Manager.

2 copy of this form is to be sent cut with the plant concerned.

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

~

- P . - - Loy B
MODEL: Sfovo SERIAL NO: 0307010 e wo:_{ ©3007]
- . . i
: / ' :
JoB no: %24 DATE: 2%/07/03 CUSTOMER: Bow.
T

P,EI.A.SE
(1} - All welds continuous, neat and clean. -
(2) Aill bolts tightened.
{3) Bearers ccmpletely secured.
{4} No sharp corners.
RADIATOR
(n Radiator correctly mounted.
(2) A1) pipework included and secure.
(3) . Drain plug in place.
{4} Water removed from radiator.
(5) Clamps on hoses tight.
ENGINE
(1) Fan 1s correctly mounted. * .;;..
(2) All guards in place and secure. L]
{3) Wiring loom is correct to drawing, securely fixed ard marked and is —

terminated in an eppropriate terminal box. e
{4) - Battery leads attached and secure and long enbugh for termination to battery.p >
(5) Air cleaner is properly mounted. ) ._“L
{6) Magnetic pickup is fitted and set to correct depth. L
{7} Exhaust pipe and silencer (where reqguired) ere fitted correcily. | v
(8) Dip stick in place. L2
{9) 0il ramoved from engine. g
(10) A1l fuel and oil unions completely tighténed. —t
(11} Allorderedoptionsare fitted and function correctly. 1
{12) All parts secure, no damags. —
(13)  All earths less than 0.) ohms. el
(14) Cables and hoses secure for transport. =

CCNTROL SYSTEM (where applicable)

(13 Centrel functions as ordered. Z»-
(2) Control is mounted correctly. el
(3) All leads, terminals, fuses, printed circuit boards and switchgear are T
canpletely secure and marked correctly. : : ' —t
(4) Dust seals are fitted around doors. el
(5) Doors hinged correctly. ‘ ]
(6) All earths less than 0.1 ohms. 7]
(7) Red Danger labels in cubicle. L™
Active 10/12/2014 ‘ : Page 109 of 180




L

Q-Pulse |Id TMS1072

. SP040 Sunset Road Kenmore SPS Generator Connection OM Manudal

Active 10/12/2014

Page 110 of 180




SPE)4C_) gb-n_séf Road Kenmoremg_PS_C‘ieneroTor Connection OM Manual

FINAL INSPECTION CHECHIIST ] i PAGE 2

'_(;ONJ“ ROL SYSTEM  (cont)

(8} Perspay shield sscure, clean and no sharp commers. '.,
{9) Cables corract, no danage. ‘ i
{10) Locks and keys satisf{actory. L
ALTERNATOR
(1) Alternator iz correctly mounted. i
{2} Altemmatar leads are correctly mounted inside terminal box and marked -’/_
correctly.
{3} AV.R. is wountea, comnected properly and set Lo corresct satiing.
{4) Coupling and adaptor are properly fastensd between engine ard alternator
with correct size and tensile grade bolts.
{3) Al options ordered are fitted amd function properly.
(6) Alternator is correctly wired for the appropriate voltage as per either
Order or Bills of Meterial.

{7} Earth stud fitted.

FINISH

. . 4
{1) Plant is.painlt=d Lo correct colour. z
{(2) All blemishes in finish, especially paint mins, are conpletaly removed. L

GENERAL INSPECTION

(1 Gensel is manutfactured to correct engine/altermator/radiator/bases L
confiquraticn as specified on 8ill of Materials. -
(2) 211 documents are in a sealed plastic bag and secured insidz altesmator

terminal bowx. -
al Englne Handbook -
b} Alternator Hamdbook L
¢) Warranty Card . L
d} Packing List L
¢) Test Sheet _

Ll

{(3) No 0il/No Water label is attached to positive battery lead.
{4) A1l labels are straight and in correct location. : Rl

\ ,/‘; . / i ﬁf/fgw——
stonen: L), Conlal, /77 [iqie %77 msrEctor

QUALITY ASSURANCE

COENTE:
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spmownsemcgasa@ﬁ B IR ?ﬁml

s

ITEM No:| PART No: | ITEM Descmwnou. AR - [ No, [COST] TOTAL | “64 |. CHARGED
1 T ‘
2
3
) 4
n : | : ‘ — e
6
7
8. .
9. ‘ .
PLEASE SEE ATTACHED FORM FOR ADDITIONAL D , TOTAL MATERIALS:
PROGRESS CLAIM .~ . FURTHER WORK" PROJECT COMPLETED
WORKS NOT COMPLETED } REQUIRED TO i . "NO FURTHER ACT ION
AND NOT TESTED TN COMPLETE PROJECT REQUIRED '
: ¥ =€l o YELLOW COPY ~ OFFICE i
- Certify that the Electncahudrk listedabove s AR .
) L.tas been tested in accordance iwith ‘the .~ ‘. : S \/ POLARITY TEST
prescribed procedure and that such work T ‘44” ' \/ INSULATION RES. TEST.
ts of th ' .
E?::frlui::y wl;tcht the requnremen of the State - 7 ETH CONTINUITY TEST
Signature: C&/\/ 0N ,. FUNCTIONAL TEST

Common Logic Pty Ltd Unit 9/58 Wecker Road, Mansfield 4122 « Ph: (07) 3849 7449 - Fax: (07) 3343 5210
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4 .
'.,5'003 9:43 Common Logic +61733435210

A
X
2.
¥

A/ ACO -CABLEMATE -

" Type 66H Polymer Cancrete Plt
' 667mm x 667mm & P15 mm depth

Pit Data . _ .
Denriptian . . - et WNgh
Ne. “bg
Type 644 Polynr Conorste PR ' Ty
Trpe 648 Pelymer Coperety Pit bt Locking Cover 28280 - 8¢ .
Tyde €6 Polynits Concnts Ervtation Rirer ‘ ms 1.6
Trpe €4 Polyme Concrets Esecasion Rsee for Locking Cover T4123 20,0 ’

Cover Dats . .

o Ke. kg

‘ | Type &4 Mtyer Coacete Lid « Wonk L M M2
i W Tyor 64 Polymer Coacrete N « Comaunieations s 42 :

: i Type &4 Puigentr Concrets LU - Blectichy niee M2

Type 86 Cetvonired Sted Cover RO/ Y]

m TYpe 60 Lecling Golrartiesd Stesl Cowet TTIETY

Trpe 68 MaR0ly bocklng Gelvatsised Beeel Covr iR e

Type 66 Ligt Ouly Recuured Acoess Cover < lok W edd - J320) 291

TYpd 66 Mad Bty Rcresed Moess Covar o Lock 8 fodl 25218 204

I

¢ meoy LLBSL32ELD qmamm
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Alfred Platinum Edition On The Web

Catalogue No. 56Ai310

Colour Otions
[_or_lrey
Resistant Orange

More colour options may be available. Please
check with your nearest Clipsal office.

http://alfred.clipsal.com/scripts/apeweb.dl17PrintCatNo& CatNo=56 A1310
Active 10/12/2014

Page 1 of 1

Description:

Appliance Inlets, 250V 1OA'- 3 Flat pins

Item Type
02 Industrial Products

Business Area
40 Industrial Switchgear

Product Group
400 56 Series Industrial Switchgear

Item Group
40001 Appliance Inlets

Brochures Available:
56Al Series installation 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 Industrial

22/0@
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Alfred Platinum Edition On The Web

Catalogue No. 56CSC310

Colour Options
Electric Orange .
Resistant Orange

More colour options may be available. Please
check with your nearest Clipsal office.

http://alfred.clipsal.com/scripts/apeweb.dl1?PrintCatNo& CatNo=56CSC310 22/0@/20
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Description:
Plugs And Extension Sockets, 250V 10A -
3 Flat pins

item Type
02 Industrial Products

Business Area
40 Industrial Switchgear

Product Group
400 56 Series Industrial Switchgear

Item Group
40004 Plugs & Extension Sockets

.Brochures Available:

56CSC and 56PO series wiring
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 Industrial

age’l

3 of 180



SP040 Sunset Road Kenmore SPS Generator Connection OM Manual

Alfred Platinum Edition On The Web Page 1 of 1

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-lmpact Industrial Switchgear

olour Options
. item Group
|—_—|No colour options

40303 Plugs & Extension Sockets
Transparent

Brochures Available:
More colour options may be available. Please A Specifiers guide to C/ipsal Industrial
check with your nearest Clipsal office.

A Specifiers guide to Clipsal Industrial

A Specifiers guide to Clipsal Industrial
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Wiring Devices: Plugs | In-Line Connectors | Panel Mount Plugs | Panel Mount
Products : .
Receptacles | Internationally Rated Devices

Product

Technical
Information

Locator Internationally Rated Devices

Mennekes, a global manufacturer of industrial electrical products, has products to sat
electrical connection needs anywhere in the world. Our products are approved by nur

international agencies. internationally rated products range from 16 Amp to 125 Amp,
A.C. through 500V A.C. 3,4, and 5 wire. All units are configured to IEC 309-1 and IEC

and are VDE Approved.

PLUGS

Plugs feature screwless two-piece construction for snap tog:
pull apart assembly. A pivoting cable strain relief provides e:
terminal access. Units have a self-sealing cable grommet wi
requires no cutting to accommodate various HAR cable size

Backed-out terminal screws reduce installation time.

CONNECTORS

Connectors’ feature dead-front construction for safety and u
brass solid sleeves for reliability. Units feature screwless twt
construction for snap together / pull apart assembly and hav
pivoting strain relief for easy terminal access. A self-sealing
grommet requires no cutting to accommodate various HAR 1
sizes. Backed out terminal screws reduce installation time.

INLETS

Ideal for generator or motor plug interface applications, inlet
compact and can be surface mounted with available backbo

RECEPTACLES

These compact units are available for either panel or surfac
mount applications. Box mounted units feature top or botton
entry. Both receptacle styles feature an oversized ground sk
prohibit mismating of plug devices with different voltages.

Company | Products | Locations | Contact Us

©2000 Mennekes Electronics, Inc.

http://www.mennekes.com/pr_internationallyrated.htm 18/06/2004

Q-Pulse Id TMS1072
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Ecat Product Listing Page 1 of 1

: -NHP E-Cat online website
NHP item Info Friday, June 18, 2004 4:12:30 PM

User: Not logged in

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
2C/O

Voltage
24V DC

Number of pins
8

Features

2 pole changeover contacts rated at 12 amps (250VAC-AC1).

LED and press to test as standard.

4.8mm x 0.5mm flat pins suitable for plug-in sockets.

Available in 11 AC/DC coil voltages.

PCB mounting as option.

Designed and manufactured to common standards.

Small dimensions.

Approved by international standards.

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

o Selection of options include manuat test button, flange mounting. high temperature versions and hermetically sealed versions.

0006000 0¢

Benefits

Capable of switching a number of substantial loads.

Visual indication for coil operation and latching enables simultaneous testing.

Can fit directly onto printed circuit boards for power switching.

Reduced panel space required to keep switchboard costs to a minimum. -

This relay can be offered to manufacturers who export equipment that require these compliance approvals.

[ K- B -]

Ordering Information
o DC supply version also availeble without LED - 563224VDC

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

http://ecat.nhp.com.auw/website/search/psearch.asp?topaction=6&topvalue1=56.32.007... 18/06/2004
Q-Pulse Id TMS1072 Active 10/12/2014 age 126 of 180
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: NHP E-Cat online website
NHF Item Info Friday, June 18, 2004 12:29:23 PM

User: Not logged in

@ TERASAKI

Lo ba it P ot Tacardiad

Catalogue Number:

2H1407DAA
Description:

COVER TERMINAL 3P FC X1
List Price $ (Not including GST):

®

Unit of Measure:
EA {
Price Schedule:

Circuit breakers-Moulded Case (MCCB)

Accessories-Terminal covers

Type

3 Pole FC terminal cover
Frame size

125A

Features

o Protective terminal cover 3 pole (set of 2) for front connected terminals on the Tembreak X$125 series & TL30F series MCCB's.
e Made from high impact clear plastic

Benefits

o The terminal cover is designed to protect breaker terminals and other live paris from exposure.
o Terminal covers are available for front or rear connection, and plug-in types.

Copyright NHP Electricat Engineering Producta Pty. Ltd. All prices are exclusive of GST.

http://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvalue1=2H1407D... 18/06/2004
Q-Pulse Id TMS1072 Active 10/12/2014 Page 127 of 180
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NHP E-Cat online website
Nm Item Info Friday, June 18, 2004 12:30:55 PM

User: Not logged in

@ TERASAKI

Catalogue Number:

2H2135DAA

Description:
COVER TERMINAL 3P FC XS2
List Price $ (Not including GST):

®

Unit of Measure:
EA
Price Schedule:

T2

Circuit breakers-Moulded Case (MCCB)

Accessories-Terminal covers

Type
3 Pole RC terminal cover

Frame size
250A

Features

o Terminal cover (2 pcs)to suit 3 pole front connect Tembreak XS250 series circuit breakers.
Benefits

o The terminal cover is designed to protect breaker terminals and other live parts from exposure.

Copyright MHP Electricat Engineering Products Pty. Ltd. All prices are exclusive of GST.

http://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvalue 1=2H2135D... 18/06/2004
Q-Pulse Id TMS1072 Active 10/12/2014 Page 128 of 180
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Ecat Product Listing

SP040 Sunset Road Kenmore SPS Generator Conneé;iéﬁLBI;A_Monuol ST

Page 1 of 1

NHP £-Cat online website
NHP item Info 7 Friday, June 18, 2004 12:37:55 PM

User: Not logged in

@ TERASAKI

L s P p P R,

Catalogue Number:

BS2N233

Description:

TRANSFER SW BTSS250NJ25033
List Price § (Not including GST):

®

Unit of Measure:

EA

Price Schedule:

Transfer switches
Basic (BTS)

Amp rating
250A 3P/ 250A 3P
kA rating

35

Features

Standard madet features a proven design walking beam interlock.

Fully wired to terminals for 3 wira conlrol.

Terminals and wires are numpered.

Optional insulated common loadside busbars 250A - 1250A.

Standard TemLogic panel siandardized design.

Uo to 12 additional features can te added 10 a {ogic panel.

Logic panels can be relay or PLC lpgic.

As an option motor cperators may be padlockable in sizes up to 250A. Standard for larger sizes.

Benefits

Needs to maintenance or adjusimeni cnce installed.
Thaere are no ceids to burn oul oF CONSWTIE BNEMGY.
Simple instailation; easy conneciion.

Fully numbered schematic diagrams are supniied.
increases safety during routing maintenanca.
Convenient for switchhoard builders.

Fast rack delivery from stockad pans.

Grdering Informaticn

®» Assembled lo order.
® 4 pole and other configurations available on requast.

i:\;n-,'righl.‘l!-!? Elegteicat Engineering Froducis Piy. Lid. All pI"iCEé are exclusive of GST.

Q-Pulse @mg{(ﬁgat.nhp.com.au/website/searchfpsearg\@@gq%pqpégygm=6&Iopvalue'l =BS2N233... 18/0654040 of 180
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ted LD Lamp Bloeks

» 5 Colour choices
* Available in voltages up
to 290 VAC

.}i
5
Y . £
! - ® . i/

"

11 year lamp life
{100,000 hours)
* Maintenance free

Vibration and shock
resistant

Snap lock fit to existing
D5 coupling latch

» Superior illumination
qualities

* [P 20 finger protection
on live components

* Clear identification of function
'« Suitable for use with existing
/D5 illuminated operators and
pilot lights

ELECTRICAL ENGINEERING PRODUCTS PTY LTD
' o o TABNBLEMAET,

Q-Pulse Id TMS1072 ) - - Active 10/12/2014
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| Sprecner+ - e (NP NHP
tschuh ,,M% S | "_.| )

Spiec’h"ér‘ + Schuh has once again expanded and improved illumination
options for the popular D5 22.5 mm control and signalling products by
' developmg a new range of modular integrated LED lamp
blocks'_W'hen used in conjunctlon with Sprecher +
Schuh D5 |Ilum|nated operators and pilot lights

these: Iémp blocks catalogued D5-3N, provide
bnghtness superlor to that of traditional
lllumlnatnon’ lmethods

Made Ti:Kaian

This is particularly the Case when used
with D5 optically 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

of the above and a tested lamp life of approximately 100,000 hours. A
_ E
Ordering Information ‘ 2
. .
Available colours : —
© Red (R) @ Green (G) Amber (A) @ Blue (B) White (W) 26 mm ’
Insert corresponding letter at the end of part number; eg: D5-3NL3R = RED Lamp Block Width: 9.5 mm
Nominal Current | . e Catalogue
24V AC/DC 54 mA Lamp Block with Operator latch D5-3NL3_
120V AC 18 mA Lamp Block with Operator latch DS-3NLS..
240 V AC 24 mA Lamp Block with Operator latch D5-3NL7_
24 'V AC/DC 54 mA Lamp Block without Operator {atch D5-3N3_
120 V' AC 18 mA Lamp Biock without Operator latch D5-3NS5_
240 V AC 24 mA Lamp Block without Operator latch D5-3N7_

A.B.N. 84 004 304 812
Adelaido Perth Darwin Hobart

- Newcastle Brisbane

+618 9277 1700 +618 8947 2049 +61 3 6228 9757

Verson &

D5-3NF 06/02 140
Page 132 of 180
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Ecat Product Listing Page 1 of 1

NHP E-Cal online websile
NHF item Info Friday, June 18, 2004 2:59:42 PM

User: Not logged in

sprecher+

SCh“h Catalogue Number:
D5P-P5
Description:
PILOT LIGHT ELEMENT YELLOW
List Price $ (Not including GST):
®
Unit of Measure:
EA

Price Schedule:

A2

Pushbutton Products
Pilot Liéht and Buzer

Mounting Size
22.5mm
Specification
Lamp Body Only

Shape
Round
Style / Frame
Standard
Colour
Yellow
Lamp Block
Operator Cnly
Features
& SiPan of the vast D5 range of matching 22.5 mm. control and signalling units aroviding 1P 66 front prolection
& Assembled round plastic pilet iight front element
e Standard yelicw fens cap with diffuser
® 4 pther colours available
® FEasylc mount
e Accepis coupling plate with clip-on standard lamp holder
& Wide range of legends availble to complete the assembly
e [ndividually packaged component
Benefits
& The D3 range combings aesihetic appeal with robust flexisilly to suit heavy-duty industriat control applications
¢ Readily visible .
® Choice of pre-assembied clip-on rear elements
& ‘When fixing pliot light 1 will hold in place without a notched panel hole,
& Saves time and ailows fitting by one person only
+ Simplified ordering and spares holding
Gopyright MHF Elecizicat Ergineering Froducis Py, L, . ) A” pI'iCES are exc'USiVe Of GST

Q-Pulse Idi1fecat.nhp.com.aw website/searchfpseam@p?mpmnion=6&topvalué 1#D5 P-P3&... 18/0B#2p0a of 180



I N Miniature circuit breakers

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

Mines Department Approval - Pending.

Short circuit, overcurrent and earth leakage protection.

Handle sealable and padiockable.

L L L L L L

DiIN Rail mounting.

Din-Safe MCB with pigtail

Amp Short Trip %) DIN-Safe MCB with neutral pigtail
Poles rating Voltage circuit Phase Sens.  Cat. No suits standard 3 phase chassis
2 & 240 10kA 1+N) 30 mA LJDSRCB0630P -
2 10 240  10KkA 1+N') 30mA DSRCB1030P
2 16 240 10KA 1+N’) 10mA  DSRCB1630P
2 20 240 10kA 1+N) 30mA  DSRCB2030P
2 25 240 10KkA 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 circuit Phase Sens. Cat. No?)
- - - v DIN-Safe MCB
2 6 240 10kA 1+N°) 10mA _{DSRCBO610A standard terminal configuration
2 6 240 10kA 1+N°) 30 mA _IDSRCB0630 cn o
- - . = aracteristics
p 10 240 10%A 1+N3 10mA _-IDSRCB1010A )
) - Width: 2 modules. .
2 10 240 10<A 1N’ 30mA  DSRCB1030 ]
- - N' | 106 A —JDSACB10100 - For type AC residual currents.
2 4 10%A 1-N ) 1006 mA _J
: 10 240 OxA 1-N7 = _ Rated voltage: 240 V/50-60 Hz.
~ . 4. F =N ) ¥
2 [ 240 10<A 1-N1 10mA _JDSRCB1610A — Tripping characteristics of MCB part:
2 13 240 10<A 1-N 2 3C ™A DSRCB1630 IEC 898 - C curve.
> 15 240 10 <A 1-N) 1CC mA _IDSRCB16100 ~ Short circuit capacity: 10 kA.
5 20 540 10GA 1=M ) 10 TA 20?19@_?_9_10}\_ » —~ Terminal capacity: 25 mm-.
> 20 240 10 <A 1=N 1 3C A ,D?EEB_QQ@___._ - High immunity to transient current.
2 20 240 10<A 1-N ! 10C mA _IDSRCB20100 ~ Profile as per Din-T MCB.
. e e - Test button for periodic testing.
> 25 240 D<A 1-M7) 30mA  DSRCB2530 R 9
2 32 240 10%A =N 30mA  DSRCB3230 iceasscras sa5e
. \j o Co T T Auxiliar‘;//;-\larm Page 1. 31
2 40 240 104A 1=N- 3C7A  DSRCB4030 Shunt 1ip oage 129
A zciicatien P.adlf:ck Sracket Page ¢ - 33
) ) . Link Dars and :erminals Page 1-33.39
DCin-Safe MCB is a combined MCB/RCD proviging thermal overioad. Snclosures Section 2
" short Circuit and earth leakage protection in ihe one integral unit. -
Din-Safe MCBs are suitabie for use in residential. commercial and Tecnnical iata
light industrial applications. Tripping characteristics Page 3-29
r . fi . Dimensions Page 3 - 45
rerminai configuration - Technical data Section 3
SIGTAIL SUPPLY .
NMEUTRAL
_ UL acoe Notes: ') Unprotected neutral. not switched.
Rl BV Wt s %) Unprotected neutral. switched.
iD R .2 2 ") Fits Din-T chassis (special configuration)
fN refer page TBA. .
e r_ _ '} Mines department approval applies to
u l .l.l. 30 mA only. ,
. Nuisance tripping may be experienced
. : N _ . in VFD.and motor starting applications
2 . 2z 2 refer NHP. .
o Cmer S OE -l Availacte on :nctent only.
Q-Pulse Id TMS1072 Active 10/12/2014 Page 134 of11 §g3



Miniature circuit breakers

Din-Safe single pole width residual
current circuit breaker (RCBO)

) Standards AS/NZ 1009.

Approval N17482.

Mines department approval - Pending.

(W

One module wide (18 mm).

Short circuit, overcurrent and earth leakage protection.
Short circuit protection 10 kA.

Sensitivity 10 and 30 mA.

Din rail mount.

Suits CD chassis.

L L L 'L L L

L.

Amp Modules Voltage Short Trip

rating  (18mm) AC circuit Sensitivity ’) Cat. No ') )
6 1 240 10kA 30mA  IDSRCBHO630A
10 1 240 10 kA 30 mA DSRCBH1030A
6 1 240 10 kA 30 mA DSRCBH1630A L
Application
0 1 240 10kA 30mA DSRCBH2030A The Din-Safe sindl o width residual
e Uin-oare single poie wi residual current
25 1 240 10kA 30 mA DSRCBH2530A circuit breaker will fit the standard Din-T chassis
32 1 240 10kA 30 mA DSRCBH3230A for use in NHP panelboards. The design makes it
40 1 240 10 kA 30mA 2 JDSRCBH4030A possible to provide an MCB complete with earth
6 1 240 10kA 10 mA 2 )DSRCBH0610A leakage protection in an 18 mm wide module
10 1 240 10KA 10 mA T IDSRCBH1010A v‘vhsch‘ aIIows_a greayer number of devices to be
= fitted into a distribution board.
16 1 240 10kA 10mA  _IDSRCBH1610A
20 1 240 10kA 10mA - IDSRCBH2010A :
25 1 240 10kA 10mA  -]DSRCBH2510A Connection diagram
32 1 240 10kA 10mA  _]DSRCBH3210A
40 1 240 10kA 10mA  _JDSRCBH4010A
Note: ) Neutral not switched %y Mines Dept. approval applies to l
) Will not accept side 30 mA units only. —iL| ACTIVE (LCAD)
mounting accessories -
—N| NEUTRAL (LOAD)

Operation

This unit combines the overload and short circuit protection of an MCB
ith 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 MCB element provides thermal and magnetic tripping protection
which is rated to 10 kA prospective fault current. ON POSITION

" ~ The RCD element of the device provides core-balance detection ~——— QFF POSITION
of the difference between the active and neutral currents and
amplification to provide high sensitivity. The rated residual operating

current (lan) is 10 mA or 30 mA. @
- The green/yeliow 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

Dimensions (mm) 18 = l-f’;alé?:;‘b-r‘e—lcket Page 1-33

B Link bars and terminals o Page 1-33, 39

[ Enclosures .. Section 2
1 Technical data
Tripping characteristics Page 3-29

L d Technical data / wiring Page 3-35
— — Note: Nuisance tripping may be experienced in -
1 Available on indent only. 3 VFD and motor starting applications refer

NHP.

a-pullei@tmsio72 Active 10/12/2014 R Page 1350f 180 g
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Miniature circuit breakers

Din-T 6 series 6 kA MCB
Standards AS3111, IEC 898.
Approval No. N17481.

(]

Li

Current range 2-63 Amps 1, 2 and 3 pole.

d
1 Sealable and lockabie handle.
J Available in curve type C and D.
4 Mounts on CD chassis (250 A and 355 A).
1 pole 1 module C - Curve D - Curve
In (A) 5-10In 10-20in
>  DTCB6102C ~ DTCB6102D
4 ~ DTCB6104C DTCB6104D
6 DTCB6106C DTCB6106D
10 ~ DTCB6110C DTCB6110D
13 pTcBe113C ~ TloTCB6113D
6 ~ DTCB6116C  DTCB6116D
20  DTCB6120C DTCB6120D
25 ~ DTCB6125C  DTCB6125D
32  DTCB6132C DTCB6132D
40 _ DTCB6140C ~ DTCB6140D
50 ~ DTCB6150C DTCB6150D
63 ~ DTCB6163C - DTCB6163D
2 pole 2 modules
> DTCB6202C DTCB6202D
PR DTCB6204C DTCB6204D
6 i ~ DTCB6206C o DTCB6206D
10  DTCB6210C ) DTCB6210D
13 -lDTCB6213C 21 DTCB6213D
6  DTCB6216C DTCB6216D
20  DTCB6220C DTCB6220D
; DTCB6225C DTCB6225D
32 DTCB6232C o DTCB6232D
40 DTCB6240C - DTCB6240D
50 DTCB6250C T DTCB6250D
63  DTCB6263C DTCB6263D
3 pole 3 modules
2 ' DTCB6302C 1]DTCB6302D
4 DTCB6304C ]DTCB6304D
6 DTCB6306C (1DTCB6306D
10 DTCB6310C DTCB6310D
13 Jorcee3i13c ] DTCB6313D
16 DTCB6316C DTCB6316D
20 DTCB6320C ~ DTCB6320D
25 DTCB6325C DTCB6325D
32  DTCB6332C DTCB6332D
w0 DTCB6340C DTCB6340D
50  DTCB6350C ~ DTCB6350D
63 7 DTCB6363C ~ DTCB6363D -

In (A) 2-63
wp T T 2sa0VAC T
2P ’ . 240-415VAC
3P 240-415VAC
DC use

1P 2P )
Short circuit 20 KA 25KA
Max.voltage (OC) 60 V 125 v

Use at DC

When using Din-T6 in a DC application the magnetic
tripping current is approximately 40 % higher than in
AC 50/60 Hz.

Shock resistance (in X. Y. Z directions).

20 g with shock duration 10 ms (minimum 18 shocks).
40 g with shock duration S ms (minimum 18 shocks).

Vibration resistance (In X. Y. Z directions).

- 3 ginfrequency range 1010 55 Hz

(operating time at least 30 min).
According to IEC 60068-2-6.

Storage temperature’
From -55 °C to +55 °C. according to IEC 88 part 2 - 1
(duration 96 hours).

Operating temperature
From -25 °C to +55 °C. according to
VODE 0664 parts 1 and 2.

Use at 400 Hz

At 400 Hz the magnetic trip current is approximately
50 % higher than in AC 50/60 Hz.

. Accessories Section
Add on RCD _ ot
Auxdiarylalarm T T T
Shunt trip T T 1-29
ovr T 1-30
Padlockable bracket o 1-33
Link bars & & termmals_ o 1-33, 39
Endlosures 2
Busbarchassis  _ _  __2:35 _
Technical data Sectlon
Technical data -
Tnppmg charactenstncs ’ o 3- 6 8
Dimensions B T 3- 22
Notes: ') 2 pole MCB connected in series.

The line side is the "OFF" (bottorn) side of the MCB.
"] Available on indent only.

m

Q-Pute MATMS1072

Active 10/12/2014
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Din-T10 series 10 kA MCB (cont.)

3 pole 3 modules

In (A)
0.5
1
2

4
6
10
13
16
20
25
32
40
50
63

4 pole 4 modules ')

6

10
13
16

20 o

25
32
40
50

63

B - Curve C - Curve D - Curve
3-5n 5-10 In 10-20 In
DTCB10305B ]DTCB10305C )DTCB10305D
DTCB10301B L]DTCB10301C  )DTCB10301D
DTCB103028 DTCB10302C  7)DTCB10302D
DTCB10304B DTCB10304C  1)DTCB10304D
DTCB10306B DTCB10306C _]DTCB10306D
DTCB10310B DTCB10310C DTCB10310D
Z)DTCB10313B  1DTCB10313C  1]DTCB10313D
DTCB10316B DTCB10316C DTCB10316D
DTCB103208  DTCB10320C  DTCB10320D
DTCB10325B DTCB10325C  DTCB10325D
DTCB10332B  DTCB10332C DTCB10332D
DTCB10340B DTCB10340C DTCB10340D
DTCB10350B  DTCB10350C DTCB10350D
DTCB10363B DTCB10363C DTCB10363D
DTCB10406B DTCB10406C ] DTCB10406D
DTCB10410B  DTCB10410C  1)DTCB10410D
~JDTCB10413B8  ]DTCB10413C  1]DTCB10413D
DTCB10416B  DTCB10416C 1]DTCB10416D
DTCB10420B  DTCB10420C ) DTCB10420D
DTCB10425B DTCB10425C ) DTCB10425D
DTCB10432B DTCB10432C ) DTCB104320D
DTCB10440B DTCB10440C  DTCB10440D
DTCB10450B  DTCB10450C  DTCB10450D
DTCB10463B  DTCB10463C DTCB10463D

Notes: ') All poles inciude over-current and short circuit protection.

DAvailable on indent only

Accessories

AddonRCD

Auxiliary/alarm

Shunt trp

uvr .
Pad_lgg:lgprac_ket

Link bars and terminals

Enclosures
Busbar chassis

Technical data
Technical data

DTCB10
1 -4 pole types

Tripping characteristics

~ Dimensions

Section
221
.31

- 30
-33
-33,39

DN = oo o

-35

Section

A

3-6,8
T3.22

—

1-16
Q-Pulse 1d TM31072

Active 10/12/2014
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PHOENIX CONTACT | USLKG 5 ' Page 1 of 1
USLKG 5
Ground terminal block with screw 1> Accessories
connection, cross section: 0.2 - 4 mm?, {J¥ Technical data
AWG: 26 - 10, width: 6.2 mm, color: 1» POF File

green-yeliow

m .
oo yigw cart

General data

Order number 0441504

Type USLKG 5
Barcode number 4017918002190
Unit pack 50 Pcs.
Customs tariff 85369010000
Max. conductor cross section, flexible 4 mm?
Conductor cross section, rigid max. 4 mm?
Conductor cross section AWG/kemil max 12

i - . PV _ -
QPuise lthttNg?o/%gshop.phoenmcontact.com/phoemx/ppr\ggbjé(]tg//]dze/gg.r)ASp.1d 0441504 &pid=5046... 18/06/;0%(%4138“]80
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PHOENIX CONTACT |UK 5N

UKSN
Universal terminal block with screw L iP Accessories
connection, cross section: 0.2 - 4 mm?, 1P Technical data

General data

Order number

Type

Barcode number

Unit pack

Customs tariff

Max. conductor cross section, flexible
Conductor cross section, rigid max.
Conductor cross section AWG/kcmil max

Nominal current IN

S1072

AWG: 30 - 10, width: 6.2 mm, color: gray b Certificates

[I» PDF File

\ .
R add to cart o0 view cart

3004362
UKSN
4017918090760
50 Pcs.
85369010000

4 mm?

6 mm?

10

41 A

htt s://eshop.phoenixcontact.com/phoenix/produkte/desc.TjEp?id=3004362&pid=5042...

Active 10/12/20

Page 1 of 1
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PHOENIX CONTACT | E/NS 35N Page 1 of 1

End bracket, width: 9.5 mm, color: gray i1 Accessories
I» Technical data
1> Drawings
"I» PDF File

Emg view cart
General data
Order number 0800886
Type E/NS35N
Barcode number 4017918129309
Unit pack 50 Pcs.
Customs tariff 85369010000
Color gray
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SPQ{tO Sunset Road Kenmore SPS Generator Conne'cﬁon OM-Manual

Tab connection terminals

WFF 35

WFF 70

Max, technicai data

168 A/50 mm? 250 A/g5 mm?
Dimensions
Width/length/height {mm) without WAH 27/107/54 32/132/63
Width/iength/height (mm) with WAH 27/136/60 32/179/71.5
Bolt size M 6 g

VDE rated data, 0611, Part 1/8.92 / IEC 947-7-1
Rated voltage/rated curreni/rated cross-section
Rated impulse voltage/poliution severity

Further technical data

Tightening torque range Nm 3.0.6.0 6.0..12
Clampable conductor
Cable tug DIN 46233 mmt .25 16...70
Cable lug DIN 46234 mmt 2550 25..320
2 x caple lug DIN 46233 mm< .25 16...70
cable lug DIN 46 232 mmT 2535 257G
ps mm 3x13x05 25 1i535%0.8 4 x20x 1
Sirips mr €5 13x0.2 4x 132 x0.8
Strips mm 2155508 Gxi53x086
Max. Connection Area r mim- Gaugs ior fia: conecions 10 50043 See 2.08...50 C<  2.08..320 c6
Continuous curren: rating of Cross-coNNeclon z-ndie A 123 207
Continuous curren: raung of Cross-conneciion 3-pole A 135 207
UL / CSA rated data
Voltage / curreni / conducior size UL 00 V/i15 ANi4..2 AWG 600 V175 A4 2/0 AWG
Voltage / curreni + conducior size CSk 600 V7130 A'i4...2 AWG 600 V*170 AT14...2/0 AWG
Ordering data Version - __r Cat. No. Qty. r Cat. No. Qty.
Wemig 102830 10 102840 10
Blue Wemio 102838 10 102848 10
With covers Wemid 102930 10 102940 10
Wermid }
Pantition (thickness 2 mm) Type Cat. No. Oy.  Type Cat. No. QOty.
WITW WFF 35 106710 10 WTW WFF 70 106720 10
wOL 2/35 106490 5 WQL 2/70 106500 5
WQOL 3/35 106540 5 wOQL 3/70 106550 -
WZAF 35 107050 10 WZAF 70 106620 10
Beige PA 66 WAH 35 106446 20 WAH 70 106456 20
Blue PABS  WAH 35 BL 106448 20 WAH70BL 106458 20
light-green PA 66 WAH 35 HG 106445 20 WAH 70 HG 106455 20
WAP* 106970 20 WAP* 106980 20
Yellow. Self-adhesive ~ WD 1 156390 5 WD) 156390 5
. With lightning flash ~ Qty. = 5 cards with 6 lables on each Qty. = 5 caids with 6 fables on each
Can be stuck 1o WAR only
For direct assembty M6x 16 108370 20 M 6x16 106370 20
Screwdriver SD 0802450 - sD 902450 -
For alurninium conductors  CPSB M 6 015620 50 CPSBMB8 015830 50
Print
o,y Consecutive horizontal  DEK 5 047348 - DEKS 047346 -
Consecutive vertical  DEK § 047356 - DEKS 047356
Blarik WS 12/6.5 180992 - WS 12/6,5 160992
Printed WS 12/6.5 158895 - WS 12/6.5 156895 -

1000 V/125 A/35 mm*

1000 V/192 A/70 mm?

& KV/3

8 kV/3

ralls, end brackets, further marking material see section*Accessories”

* The WAP can be used only in conjunction with the WAH.
In the event thal no conductor is connectsd. il guarantees shock protection in the connection area,

Active 10/12/2014 Page 142 of 180
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SP040 Sunset Road Kenmore SPS Generator Connection OM Manual

% Monitoring NHR

_shechhomalic | yntrol Technology

CARLD GAVAZTI

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 incréeased efficiency, reduced
down time and solutions you can rely on. It’s what they do best.

-Advantage SERIES:
Current, voltage, phase, AC/DC Over Voltage

frequgnqn: 3“" ko factor Phase Sequence & Phase Loss AC/DC Over Current
guar_dlr:lg is vital in orr.l::r Lo Latch Function Up to 500 V AC/DC monitoring
maximise your system’s

performance. .Adva ntage P lus SERIES:

The CE“'.I“ Gavazzi range of | & 3 Phase True RMS Monitoring IR Time Delay Setting (0.1 - 30 sec)
e:un‘nm[cal St wcivae AC/DC Over or Under Current AC/DC Over or Under Current - mV input
monitoring relays translates

into the Advantage and AC/DC Qver or Under Voltage AC/DC Over & Under Voltage
Kikmiiage Phix Serkin olerine

reliability you can count on. Latch & Inhibit Function

.£}dvantage SERIES

Current

Current Voltage 3 Phase
*1 Phase * 1 Phase *3 Phase
*AC/DC over current * AC/DC over voltage up to 500 V *Phase sequence and

= Lateh funetion AC/DC phase loss
= Latch funchion

- rd

Accurate “ Responsive Quality
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NHP

Reliability... you can count on

225 mm DIN Housing g

Adjustable Hysteresis

LED Indication of Relay Status

Threshold Setting (%)

LED Indication of Alarm Status

Adjustable Time Delay
(0.1 to 30 sec)

Adjustable Hysteresis

Threshold Setting (%)

Adjustable Time Delay
(0.1 to 30 sec)

36 mm 11 pin Plug in Housing

LED Indication of Relay Status

LED Indication of Alarm Status

LED Indication of Power Supply ON LED Indication of Power Supply ON

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

DIB

Current Frequency Power Factor

3 Phase

*3 Phase
* Latch & inhibit
function
*Time delay
1-30 sec.

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

3 Phase

*3 Phase
* AC over & under voltage,
phase asymmetry sequence

Current Voltage

*1 Phase True RMS = AC/DC
over/under voltage
* Latch & inhibit function
*Time delay 0.1 - 30 sec

*1 Phase True RMS
+« AC/DC over/under current
*Latch & inhibit function
*Time delay 0.1 - 30 sec & phase loss
*Latch & inhibit function

*Time delay 0.1 - 30 sec

<  Advanced “  Reliable

“  Flexible
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The n:q'la.‘lx'n:ud'a-. in

[ Motor Conr® Catalogue

CA4
June 2002

,{L,:OTGH C{]NTHDL
MNiaturg Contachorg
and startarg

a ngh swjtchi

Capacity g

® Clip-
P-on aCcessories

@ i
Mounting

®* Auxiliay
4 Contac
low voltage ts for

&S PTY | 1p

A.B.N. Bg 004 304 a12
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INDEX NHE

PRODUCT OVERVIEW
Mini contactor and relay systam 3
AC Contactors CA 4 4
Three ratings in one frame size 5
Undervaltage reliability (AC/DC coils) 6
Advanced motor protection 7
Time under control 8
CS 4 miniature relay system ]
Wide application use 10
World class quality CA 4 miniature contactor 11

PRODUCT SELECTION & TECHNICAL INFORMATION

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 . 16
Technical information (CS 4) 17
Technical information (CA 4) - - 18-21

Technical information (CEP 7/CT 4) . A 22.23

1 3 5
Utilisation category A = M 24
" Lg S

Electrical life graph (CA 4)

— —
Dimensions (CA 4/CS 4) F r

25

i 26
2 - '

Dimensions (CT 4) :._._.b.tll'l I 27
00999

Dimensions (CEP 7) Mg’ - 28
2 e € = -

Overload graph (CEP 7/CT 4) - 29

5
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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.

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
averload which utilises the supplied
voltage, via integrated transformers, to
feed the ASIC circuit board electronics for
accurate current measurement. The




Q-Pulse |Id TMS1072

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.

Cdwa
o tfg". =
tﬁ." - Yo
'..".!1 : I f{'
2-"#!#3;!4}:3’[
45 mm

Compact 45 mm wide

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

Active 10/12/2014 Page 151 of 1

CA 4 contactor fitted to CT 4 thermal overload

CA 4 contactor fitted to CEP 7 electronic
overioad relay

CA 4 contactor fitted with auxiliary
contact block

4
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THREE RATINGS IN ONE FRAME SIZE

Features

e Compact dimensions e H

Modular design °

Rugged construction e D

igh electrical and mechanical life

Clip on accessories

IN rail or screw mounting

Rated at 60 °C

uxiliary contacts for low voltage

Supplied with open terminals for

rapid installation

e High switching capacity ©

e Low power requirements o A

e AC or DC coil 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
AC 3

AC2  Aux. Contacts

5.3 1N/O 5 CA 4-5-10...V

1 N/O CA 4-9-10..V

1 N/O CA 4-12-10..V

538 1 N/O

9 1NO 5

amps std.  max. m"@ﬂ

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

It is one system that truly delivers
maximum performance in a small, rugged
and reliable package.

CA 4-5C-10...V

CA 4-9C-10...V

CA 4-12C-10...V
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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 + Schuh has
subjected this series of contactors to
monitored endurance tests that highlight
their ruggedness.

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

operation.

AC coil & 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 =25 W

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

.

€y
ﬁ!_ ”.'!}
oo

¢ e

Q-Pulse |Id TMS1072

Efficiency with Wiring

The CA 4 miniature contactor system has

been systematically designed for speedy

wiring. All components have:

# Easily accessible
connections

# Open terminals
s Universal slot screws

* Same size screw
quides as on larger
units. Both manual
as well as power
screwdrivers can e .90
be used; notool § 4 L%
bit changing is . 4 _,-‘ o
necessary. - - -

Mo special tools are -

required to fasten | -

the terminals. '-'“' [
Lo H

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:

® 0On the basic unit:
Contacts with indantation
® 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.

'i,-'—
\
_ﬁ 15 o
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NHPR=

Page 153 of 18



CEP 7 Electronic Overload

CA 4 contactors are suitable for use with
CEP 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 unique
solution for superior motor protection
whilst supporting most control
philosophies.

- star-delta starters.
o - i

ADVANCED MOTOR PROTECTION

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

» High trippi
* Manual reset

nap on signe
=

1o e

YES

£ ,?:\, .',n'.‘"'ﬂ"a 3

= T3

9]
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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 ﬁéﬁ#
~Same ~!!.IL;._& %

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 TMS1072

NHF

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.

== " =

Two CA 4's interfocked (2.6 kW)

CA 4 with a CRZY 4 timer fitted

Active 10/12/2014
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CS 4 MINIATURE RELAY SYSTEM

CS 4 Miniature Relay

Despite increasing complexity, control
systems and installations must become
increasingly compact. The CS 4 miniature
relay system contains a variety of control
possibilities.

Just like the CA 4 contactor, the CS 4 relay
shares the same dimension width of 45 mm.
This also makes the CS 4 miniature relay an
attractive selection for the

most discerning «b
user. It will satisfy
many industrial
applications, from
the most complex
electronics to the
basic lighting
circuit.

The body of the device is sturdy as well,
The front housing, containing the phase
partitions and screwdriver guides, is
manufactured in one piece. Front and rear
housings are then joint fitted together.

j -ﬁmt..

Auxiliary Components

CS 4 auxiliary components allow you to
convert the basic four pole relay into a;

* 6 or 8 pole relay

e 4, 6 or 8 pole relay with electronic time
delay

* Multiple 4, 6 or 8 pole relays with
mechanical interlock

e

0.0

5

CRC 4 Suppressor Module

CRC 4 is a suppression device for limiting
voltage spikes especially in electronics
circuits.




]
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WIDE APPLICATION USE

CA 4 Mounted on an ACS Busbar
System

Miniature Contactor System

Withstand capability of extreme industrial
e Star-delta s Lighting conditions make the CA 4 an ideal and smart

. - hoice for miniatur n r -
# Reversing starters * Building industry el e

e DOL applications

e 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

CA 4 contactors can also be used in the escalators are being used

following applications: swimming poals,

sauna control systems, electric heating

systems, refrigerators, house hold

appliances and contact breakers.

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

T
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| WORLD CLASS QUALITY CA 4 MINIATURE CONTACTORS

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.

o - y ]_--_
1 !
Jlse Id TMS1072
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AC AND DC CONTACTORS

CA 4 Contactor

AC coil ')
AC 3 AC 2/3 Aux. Contacts
kw amps std. max. Cat. No.?)
26 5.3 1NO 5 CA 4-5-10..V
45 9 1NO 5 CA 4-9-10..V
6.1 12 1NO 5 CA 4-12-10...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 ')

AC 3 AC2 Aux. Contacts
kw amps std. max. Cat. No.?)

26 5.3 1NO 5 CA 4-5C-10...V

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

CS 4-40E..VAC

CS 4-31Z..VAC

CS 4-22Z..VAC

CA 4 contactor

- o
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STATE OF THE ART MOTOR PROTECTION

e Superior phase failure protection

e Choice of tripping classes

e Choice of reset options

e Self powered design means convenience

e Increased accuracy and motor protection
e 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 03..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

a5 0.3..1.25 1.00...2.9 CEP7-A32-2.9-10

2.2/4/5.5 1.6..6 3.7..12

'To suit CEP7-M32 and CEP7-A32
il - = . - E

- Cover for preventing overload adjustment

! Separate mounting bracket
%) Standard AC voltage
BC
R




ECONOMICAL THERMAL OVERLOAD CT 4 3 [ =

e Consistent and reliable protection

Superior class 10 characteristics

Protection from single phase
conditions

» Ambient temperature compensation
Maximum 660 V

& 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) HAC fuse @ 400/415 V Cat. No.
0.10-0.15 0.63 A 0.06 CT 4-9-0.15

0.23-0.35 2 0.12 CT 4-9-0.35

0.55-0.80 s 0.25 CT 4-8-0.8

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 4-8-7.7

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

Electrical connection
for direct attachrment

toCA 4 - , .
¢ - ' - Built in wire connection to
| :
 ~ 1 . .m' ‘ coil: can be removed if
- il required

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
Provision for mounting satting knob
trip signal contacts
6
Page 163 of 1¢
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[ECHNICAL INFORMATION

CS 4 Control Relay

Electrical

Contact Ratings - IEC 847

AC 15 (solenoids, contaciors)

at rated voltage

|EC 947, EN 60947

AC 1 (Non-inductive, or 40 °C 230...
slightly inductive 60 °C 230...
loads, resislance fumaces)

IEC 947, EN 680947

CS 4 Relays

AC2 AC3 AC4
(switching 3 © molors)

230V [A]
400V [A]
500V [A]
Short Circuit Protection afforded by contactor

Coordination Type 2 Fuse gG [A]
ace. |[EC 947-4-1 Fuse aM [A]

17V

Min. switching capacity

DIN 19240 for H-contacts (Double
contacts and auxiliary contact blocks)
Switehing DC

5
3.7
2.8

16
18

[mA] 5

CS 4 Relays
Mechanical
Mechanical Life [Mil] 10

Electrical Life
AC 15 (240 V, 3 A} AC Operations [Mil]
AC1(230V,BA) [Mil])

Weight [a]
Terminal Cross-Section
Terminal Type

e 1 Conductor

2 Conductor [rmim?] 0.75..25
1 Conductor [mm#] 0.75..2.5

TE® TE= 2 Conductor mm® 0.75..2.5

Max. Wire Size [AWGE] 18...14

Tightening Torque [Nm] 1..1.5
[1b-in] 7..15

[mm?] 0.75.25

Control Circuit

Operating Voltage
AC 50/60 Hz Pickup
Dropout [ U]
Pickup [x U]
Dropout [x Ugd

Dropout [Upu U

[x Ug]
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TECHNICAL INFORMATION NHBE

CA 4 Miniature Contactors

Rated Insulation Violtage L, Caa
to IEC 9471 [V] 500V 405 00 -12
UL/CSA vl gog ¥ Star Deita) 230V [A] 11 21 21
Rated Impulse Voltage U, [kV] 8 50 Hz 20V [A] 11 21 21
Rated Voltage U, 400V [A] 92 18 21
-Main Contacts 415V [A] 82 1B 21
AC 50460 Hz [V] 230, 240, 400, 415, 500 500V [Al] 68 12 12
Dc [V] 24, 48, 110, 220, 440 250 V kW] 3 55 55
Operating Frequency for 240V kW] 3 55 55
AC Loads [Hz] 50/60 Hz 400V [KW] 4 75 10
Switching Motor Loads CA4 415V kW] 4 75 11
Standard IEC Ratings 05 09 -2 o D L
AC2, AC3,AC4 230V [A] 65 12 12 AC1Load,
DOL & Reversing 240V [A] 65 12 12 3@ Switching la [A] 20 20 20
50 Hz/60 °C 400V [A] 53 8 12 Ambient 230V kW] 8 8 8
415 [A] 5.3 9 12 Temperalure 40 “C 240V kW] 82 83 83
500V [A] 4 7 7 400V kW] 14 14 14
230V [kW) 1.5 3 a 45V kW] 14 14 14
240V [kW] 15 | a3 s00V  [kW] 17 17 17
400V [kW] 22 45 55  Ambient 1, [A] 16 16 16
415V [kW] 22 45 61  Temperaiure 60 °C 230V [kW] 64 64 64
500V [kW] 2.2 4 4 240V [kW] 6.7 67 6.7
Maximum Operating Rate 400V kW] 11 11 n
A9AforAC 3,20 AforAC2/4 AC2 [ops/hi] 300 45V [kw] 12 12 12
Starting time ¢ 4= 0.25 s AC3 [opsir] 800 500V [kW] 14 14 14
AC 4 (200,000 Op. Cycles) AC 4 [opsfhr) 300 Lighting Loads
50 Hz 230V [A) 3.9 Elec. Dischrg. Open [A] 18 18 18
240V [A] 3.9 Lamps-AG 5a, Enclosed [A] 14.5 145 145
400V [A] 3.3 Single compensated 10 kA [uF] 750
SV [A] 3.3 Max. capacitance at 20 kA [uF] 400
230V [kW] 0.82 prospective short circult
240V [KW] 0.96 current available at the -
400V [kKW] 1.5 contactor
415V [kW) 1.6 Incandescent
Max. Operating Rate [opsihr] 250 Lamps-AC 5b, [A] 83 93 93
Electrical endurance
~100,000 operations

i
18
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TECHNICAL INFORMATION

CA 4 Miniature Contactors

Electrical Data Coil Data
Switching power transformers AC 6a Voltage Range
Inrush _30 ——CM _ AC:50Hz,60Hz,50/60 Hz Pickup  [xUs] 0.85..1.1
Rated transformer current A0 -3 Dropout  [xU,] 0.35..0.65
230V [A] 29 54 54 DG Pickup  [xU] 0.85..1.1
240V [A] 29 54 54 Dropout  [xU] 0.1..0.25
:?:ﬁ [:] 24 41 B4 Col Consmmution
[Al 24 41 54  ac. 50 Hg, 60 Hz, 50/60 Hz Pickup [VAW] 22720
230V [KVA] 1.2 2.2 22 DC Pickup W] 25
240V [KVA] 1.2 22 22 Hold-in  [W] 25
:ﬂuv [VA] 17 28 37 Qoo Times
ooy 1T 28 %9 AC:50Hz 60Hz 5060Hz Pickup  [ms)  15..40
[kVA] 1.8 2.7 2.7 Dropout [ms] 15..25
DC Ratings with RC Suppressor Dropout  [ms]  15.25
DC1 Rating at 60 °C 05 -09 -12 DC Pickup  [ms]  18..40
1 Pola 24VDC [A] 9 8 9 Dropout  [ms]  6..12
48BVDC [A] 4 B & with Integ. Suppression Dropout  [ms] 8.12
110VDC [A] 06 1 1 with Diode Suppression Dropout  [ms]  35..50
220VDC [A] 02 03 03
440V DC [A] 0.08 0.1 0.1

2 Pole in series 24VDC [A] 6 9
48VDC [A] 6 8
110VDC [A] 4 6
EETO:"H' DG {A.}
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CA 4 Miniature Contactors

TECHNICAL INFORMATION

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] 6,'5,2.5:2 1.25 2020 1;1;,0:8
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 i

Maximum Wire Size per IEC 947-1

Q@ZD Flexible with Wire 1 Conductor [mm?]
v End Ferrule 2 Conductor [mm?]
Solid/Stranded- 1 Conductor [mm?]

ducto 2 Conductor [mﬂ'l‘]

od Tightening Torque




TECHNICAL INFORMATION

CEP 7/CT 4 Overloads

Electrical data
Main Circuits CEP7-A/M-32 CT4-9
Rated insulation voltage U,
UL v 600 G600
CSA v 690 690
Rated Impulse strength U, (kW] 6 X
Rated operating voltage U, M 690 620
Terminal Cross-section =
Terminal type i‘ :%_—.
Terminal screws M4 M4
Flexible with wire ferrule 5 =0 [mimé] 1%(1..4) 2x(1..4)
2% (1..4)
Solid conductor 5 5O [mimé] 1% (1.5..6) %
Stranded [mmé] 2x(1.5..6) x
Max.wire size per UL/CSA [AWG] 14..8 14..8
Recommended torgue [Nm] 1.8 1.8
[Ib-in] 16 16
Pozidrive screwdriver [size] 2 2
Slotted screwdriver [mm] 1%6 1x6
Hexagon socket size [mm] i) -
Control circuits
Rated insulation voltage U, V] 800 X
Rated impulse strength Uy, (kW] (=} X
Rated operating voltage U, V] B00 X
Rated operating current U, N/Q-N/C X
AC-15 12120V [A] 3 2 X
220..240 V (A] 1.5 1.5 X
380,.480 V [A] 075 0.75 X
500..600 V Al 06 0.6 X
DC-13
AtL/R < 15ms 24 V (A] 1.1 1.1 X
1MoV [A] 0.4 0.4 ¥
220V [A] 0.2 0.2 X
440 V [A] 0.08 0.08 X
Conventional thermal current [A) 5 X
Terminal cross section
Terminal type ‘:@n Z%.—l
Terminal screws M35 M3.5
Flexible with wire ferrule 5 . © [mim?) 2 x (0.75...2.5) 2 x (0.75..2.5)
Solid conductor & 0 [mim?] 2 x (0.75..4) 2 x(0.75...4)
Max.wire size per UL/CSA [AWG] 18...12 18...14
Recommended torque [Mm) 1.4 1.2
[lb-in] 12 11
Pozidrive screwdriver size 2 2
Slotted screwdriver mm 1x6 1x6
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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 85 % relative humidity without condensation, 30...60 °C  humid/warm, constant
Ambient temperature humid/warm, cyclic
Open -20...+60 *C -25..4+50 °C
Enclosed -20..+40 °C -25..+40 °C
Temperature compensation Continuous
Shock resistance
10 ms sinusidal shock [G] a0
Type of protection IP2LX
In connected state ]
‘Finger protection safe from touch by fingers and back of hand (VDE 0106, Part 100)

e = .H.l:_'l ]
S e

.

1y ..-_i'_,._: .9.;‘,[!._,. 1-"-'5.._ .L‘




UTILISATION CATEGORIES NHP

Category ') Typical applications
AC 1 MNon-inductive or slightly inductive loads, resistance furnaces

AC3 Squirrel cage motors:
Starting, switching off motors during run

AC 5a Switching of electric discharge lamp control

ACB Switching of power transformers

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

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

AC 13 Control of solid state loads with transformer isolation

AC 15 Electromagnets for contactors, valves, solenoid actuators

AC 21 Switching of resistive loads, including moderate overloads

AC 23 Switching of motor loads or other highly inductive loads

pca3 Shunt motors: Starting , plugging ). inching %

DCs 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 inductivae loads (eg. serias motaors)

Notes: ') All category listings according to IEC 947-4 and AS 3497-4
) Plugging is understood as stopping or reversing the maotor rapidly by reversing the motor primary
connections while the motor is running,
"} Inching is understood as energising a motar once or repeatedly for short periods to obtain small
movameants of tha machanism.

Q-Pulse Id TMS1072 Active 10/12/2014 Page 171 of




CA 4 Contactors

CA 4 Contactors

AC 3 Switching of squirrel-cage motors while starting
AC 1 Non-or slightly inductive loads, resistance furmaces

Eloctrical Life; Uy =400/415V

w0 e =
e — —0——13“\5-
. o
e T - . ——— CAS12
N“‘H\_ ‘["-..,\.L = = = = = {AC-1) CA4-B
..,\\! = = = oty = = (AC-1) CAL-B
g )\3‘\ H?"« - = e = = A1) GRS
& 1 F s :1=
8 — N
- = £
T ity "a.:' Y
é i b .‘-.'\ ‘ID
" —_— ‘“ \ﬁ
. Twg.
01 O
__ 'U
a1
19 10,0 00,0
‘Rated operating current fe [A]
i . {Dashed curves - - - - - AC 1 only, open)
| o L X g e
s RN v AR S
I..f.-l'
s (]
- ‘p—' —- Yy
e 57




DIMENSIONS

CA 4 Contactor CS 4 Control Relay

Series CA 4

Series CS 4 industrial control relays

Note: DIN Rail mounting 35 mm to EN 50 022.

26
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u
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-...

28
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ul
CEP 7/CT 4 OVERLOAD GRAPH {

CT4-01 27

CT4-2.7 9.0

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

Mean value of tolerance bands,
1000 1000 heated in three phases.

from cold state

Curves:

—I'/-

\ CUrVes: me == =—in operationally warm
100 “ X state {loaded with the set current).

100 .
N L Tolerance: trip time £20 % (=10 for
\

N L \ current).

10 10 \ Function Limits and Temperature
2 Compensation: from -25 °C...+70 °C.

N h N
N NS Tripping Limits: specified in [EC 2921 |
1 ~ 1 N for -5 °C...+60 °C. o

I Two Phase Loading (phase failure):

Trip limits 1.05..1.25 of set current /;
81 2 485 10 N 081 2 4 6 10 20 ;,5ccordance 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/,

Class 10 Class 20

i

sows 3 2333 8 &838

Approximate Trip Time (seconds)
Approximate Trip Time (seconds)

h Do N s omo B 388§ § §§§§

A "
1 % il 1 . ¢« ¥

Multiple of Full Load Current Multiple of Full Load Current

22 D
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NHP=

A wholly Australian
owned company
Proudly serving Australian industry

@ NHP Offices
@ NHP Residant Reprasantatives
& NHP Distributors

All your switchgear requirements
available from over 500 outlets
throughout Australia
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SP040 Sunset Road Kenmore SPS G

@ flnder

The power in » 19564

e Compact design
e Sensitive DC coil version
 Integral LED + diode

| * Simple removal of relay with
' plastic retaining clip

* 35 mm DIN rail mounting

* CE and UL approved

NI ELECTRICAL ENGINEERING PRODUCTS PTY LTD

A.B.N. ﬂd'godﬂﬂd
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SP040 Sunset Road Kenmore SPS Generator Connection OM Manual

. . < "N ‘. -:I'?. == T-' . r

Cat. No. 38.51 ... 1 x 6 A C/0 contact
~colpata
M“d"le 6 n Voltages available (AG/DC) 24, 240
Voltages available (Sensitive DC) 12,24
Rated Power ... 0.3 W
Operating Range ... 0.7t0 2.2 Uy
Holding Voltage ... 0.4 U,
Drop Out Voltage ... 0.1 Uy
Wire thermal insulation Class ... F(+155 °C)
 TECHNICALDATA

Dielectric Strength-coil to contacts ... 4 kV
Ambient Temperature ... -40 °C to 70 °C
Mechanical Life ... 10 . 10° cycles
Electrical life at rated load (AC 1) ... 60 .10’ cycles

Maximum switching frequency:
- without load ... 36,000 cycles/h
- at rated load ... 1,800 cycles/h

Operated time:

Suitable for: s gick up :i;ne <ﬂ ms
8 - drop out time ... <11 ms
Automatic gates Type of duty ... Continuous

Elevators
Alarm systems

Rated current ... - 6A(AC1)

Industrial automation Maximum peak current ... 30A(0.5s)
Rated voltage ... 250 V AC

Fumace .systems Maximum switching voltage ... 400V AC
Electronic controls Nominal rate in AC 1 ... 1,500 VA
Industrial controls Nominal rate in AC 15 (230 V) ... 300 VA
g 48 Ve Minimum switching load ... 500 mW (12 V/ 10 mA)
Air conditioning Contact resistance ... -initial <50 mQ
Medical equipment Contact material ... AgSn0.

NHP ELECTRICAL ENGINEERING PRODUCTS PTY LTD

www.nhp.com.au A.B.N. 84 004 304 812

Melbourne Sydney Mewcastle  Brishane Townsville  Rockhampton Toowoomba Cairns Adelaide Perth Darwin Hobart

PH: +61394202099 +6129740 3444 +6124950 2220 +61738016008 +61747790700 461749272277 +61746344799 +61740356888 +6188297 9055 +61892771777 +618 8047 2666 +613 6228 9575

FAX: +513 94201075 +61 295484353 +61 24960 2203 +61738916139 +617 47751457 461749222047 461746331796 +617 40356099 61883710062 +6189277 1700 +6188947 2049 +613 6228 9757
Version §
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