- .S-PO78 Sandgate Rood—l\ludgge“sﬁs— 5\;vifchboord Connection Fo&liﬁes for Backup Géné?é’ror Sét_s> of Sf;S‘S- é_enerofor _Cor;n_eciﬁo‘r:_(-)r/\nanuol _‘l

Operation and Maintenance Data Manual

Ww

¥ J { —
gﬂ § @ W. Project E

;v .%% ‘f B e Management'
Water g vead
BRISBANE WATER | | I

' Project STTX- generator Connection Boxes

GENERATOR CONNECTION |
O & M Manual
SP 078 Sandgate Rd |

; Issue : : Book 1 of 1

Date of Issue : JUNE 2004

2

> Brisbane Water Projects

Autﬁb

Q-Pulse Id TMS921 ' Active 10/12/2014 _ ) Page 1 of 177



andagare Kod

Q-Pulse |d TMS921

U

oar

conne

Cilifies for Backup Generartor Sets at SPSs Generator

- Active 10/12/2014

onnection

anua

Page 2 of 177




l——S-PO78 Sandgate RO_C_Jd NLJ_dg.ee SP§ S:/vﬁit_éhboo;d é-onnecﬁon FociliTT(a—s for Backup Generator Sets at SPSs Generdfor Connection OM Manua o '
i‘ - .
.

COMMON LOGIC PTY LTD

ACN. 011029 262

Electrical Contractors

Contract BW.30178-02/03
Switchboard Connection
4  Facilities for Backup Generator
Sets at Sewerage PS

Electrical Manual - WB78
Sandgate Road

»

ISSUE NO 1
AS BUILT
21/06/2004

TR

~ Unit 9/58 Wecker Road, Mansfield, Queensland 4122
‘Telephone (07) 3849 7449 Fax (07) 3343 5210
| JHO5

JH05Mj78Sandgate Rd ]
e - ’ " : . Page 3 of 1:7‘7. /1
Q-Pulse Id TMS921 7 o . Active 10/12/2014 c S fage3ol it/



> SP078 Sandgate Road Nudgee SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

ﬂ’ Page 4 of 177

Q-Pulse Id TMS921 : Active 10/12/2014



"SPO78 Soﬁ(ﬂgote Road Nu_dgjee_SPé Sv\}itchboord ConnegTion Fociliﬂe-s for BOCKL‘JD. Generofo; Séfé o_T_SI-DS-;"C_;gnéerTor_Con‘n.ecti.o.n OI\;\ _I\;\—OHL.JCH.
Operation and Maintenance Data Manual

e N S
WW

Br f@@ ‘-"“-"N M:,:?;::mé

'BRISBANE WATER

» GENERATOR CONNECTION
O & M Manual
Section 1

e Generator Connection Description
ATS Connection Diagram

Sectlon 2

e Parts List

Section 3

e Asbuilt Drawings
o Construction Markups

L |l Section 4
o Site Testing
Site Testing Functional description
Site Testing NCS alarms
Site Testing Generator
Electrical Test Certifi cate

‘Section 5 - "

e Parts |pformat|on

Q-Pulse Id TMS921 . Active 10/12/2014 o o ' Po_ge¢5 of 177 .




Q-Pulse |d TMS921

SP078 Sandgae RooJNud_g_;ee SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

e

Active 10/12/2014

Page 6 of 177



SP078 Sandgate Road Nudgee SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual “

PASTEL

MANILLA
DIVIDERS

. 5 TAB A4

Ref. No. 37000
made in China
' Distributed by AGGO Australia

9 "312311"370002

Q-Pulse Id TMS921 Active 10/12/2014 Page 7 of



_nUOI

Q-Pulse Id TMS921 Active 10/12/2014 Page 8 of 177



SP078 Sandgate Rood_—l-\luage_e SPS SAwi-Tc_hk;oorid Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

Q-Pulse Id TMS921

Operation and Maintenance Data Manyal

B
w

® g T
[Ny, s, Py S - -
DANE s Pojec =
' NMauagemeuts

Valer = W-

BRISBANE WATER

GENERATOR CONNECTION
O & M Manual

Section 1

Generator Connection
Description

_ Active 10/12/2014 Page 9 of 177




SP078 Sandgate Road Nudgee SPS Switchboard Coﬁnection Facilities foTBockup Generator Sets at SPSs Generator Connection OM Manual

COMMON LOGIC Pty Ltd Electrical Manual
Specialist Electrical Contractors
Subject: Semi Permanent Generator Change Over Switchgear Sheet: 1 Section
Of: 10 1

Page Revision No: Date: 21/06/04 Manual Issue No: 1 Date: 21/06/04
1.0 GENERAL 2
2.0 OPERATIONAL DESCRIPTION 3
2.1 GENERATOR 3
2.2 RTU 3
2.3 PUMPSTARTER MCC 3
2.5.1. MCC MAIN SWITCH 3
2.3.2. MAINS AVAILABLE INDICATOR 4
2.3.3. MAINS FAIL N MCC 4
2.3.4. GENERATOR RUNNING. 4
2.4 ATS CUBICLE 4
2.4.1. GENERATOR INTERFACE 4
2.4.2. RTU INTERFACE 5
2.4.3. ATS AND CONTROL S
3.0 DRAWINGS 7
4.0 PART LIST 8
5.0 TEST SHEETS 9
6.0 TECHNICAL INFORMATION 10
Authorised By: Grant Kerr
JHO5MCO1

Active 10/12/2014 Page 10 of 177

Q-Pulse |d TMS921



SP078 Sandgate Road Nudgee SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Czjnnecﬁon OM Manual

COMMON LOGIC Pty Ltd

Specialist Electrical Contractors Electrical Manual

Subject: Semi Permanent Generator Change Over Switchgear Sheet: 2 Section
Of: 10 1

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

1.0 GENERAL

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

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

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

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

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

2.1 GENERATOR

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

The operation of the ATS is NQT 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 tabelled as the “Main Switch”,
will isolate the incoming Energex Mains Supply.

For compiete 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 instalted the MCC Main Switch will

Authorised By: Grant Kerr

JHOSMCO1
Q-Pulse Id TMS921 Active 10/12/2014 Page 12 of 177



SP078 Sandgate Road Nudgee SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Cénnecﬁon OM Manual

COMMON LOGIC Pty Ltd

Specialist Electrical Contractors Electrical Manual

Subject: Semi Permanent Generator Change Over Switchgear Sheet: 4 Section
Of: 10 2
Page Revision No: Date: 21/06/04 Manual Issue No: 1 Date: 21/06/04

become the MCC Main Isolator. This isolator will isolate all incoming power to the MCC
regardless of the generator condition.

2.3.2. MAINS AVAILABLE INDICATOR

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

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

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

2.3.3. MAINS FAIL IN MCC

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

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

2.3.4. GENERATOR RUNNING.

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

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

2.4 ATS CUBICLE

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

2.4.1. GENERATOR INTERFACE

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

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

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

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

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

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

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

Authorised By: Grant Kerr
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2.4.2. RTU INTERFACE

The RTU interface is via a hard wired loom ar 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 cannected ta Terminal 23 the labelled wire
No. 623 for care 2 to terminal 24 and No.624 elc.

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

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

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

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

2.4.3. ATS AND CONTROL

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

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

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

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

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

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

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

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

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

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

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

Mains Fail detection:

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

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

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

Authorised By: Grant Kerr
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ABK CLI56AI310 APPLIANCE INLET Clipsal Web Page
ABK CLI56CSC310 EXTENSION SOCKETS Clipsal Web Page
ABK CLIWIPM27 27 CONTROL PIN W/P INSUL PLUG HI-IMPACT |Clipsal Web Page
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 24VvDC 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 CS4-227-240VAC 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 Flyer D5-3NF
LED LAMP BLOCK C/W COUPLER AMBER 24V
NHP D5-3NL3A AC/DC NHP Fiyer 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 UK5N 4MM FEEDTHRU TERMINAL GREY Pheonix Web Page
Weidmuller Catalogue
N Weidmuller {102840 WFF70 Page
Weidmuller Catalogue
Weidmuller {106456 WAH70 covers Page
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COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors Slte Acceptance TEStS
Subject: SAT for BW Generdtor Change Over Panels Sheet: 2} Section
of: 7
( Page Revision No: 0 Date: 11/05/04 Manual Issue No: 0 Date: 11/05/04
1.0 SITE ACCEPTANCE TEST
1.1 Introduction
Complete EVERY box below; if iterns are not applicable indicate by a N/A in the check box, any commeants can be
completed at the end of the checklist.
Aim: This Commissioning list is to be completed by the person/s who are undertaking the commissioning and testing of
the switchboard in question. The comrnissioning list is designed to check the fundamental wiring of the switchboard.
Scope: This Commissioning list is designed to test the operation of the MSB and Controls only. Building wiring is
subject to test by building services qualified personnel.
Legend of Symbols
] Check Box, & Setting to be recorded, — and Action to take
1.2  Production Unit Information
Job Number Swos | Job Deseription | Sandacie. OA
Name Signature N Date
Testing Officer _ _ T N T P e a7,
Witness i
{ 1.3 Safety precautions
‘ Outlined below are some common safety procedures and First Aid Instruction.
13 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.
4y Tag all Distribution as DO NOT OPERATE removing only after tested and safe.
5y 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
appropriate. oot T '
Test Carried out by...... Signed... Date...
Test witnessed by........ Signed. .. Date. ..
Authorised By:
JH05QT02 11 May, 104
Q-Pulse Id TMS921 Active 10/12/2014 - -- - ——FaQe 44 of 177
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COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors . Slte Acceptance TeStS
Subject: SAT for BW Generator Change Over Panels Sheet: 3{ Section
of: 7
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

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

® Test resistance of the Earthing system SN 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 2N S {4
2 Ail retal work earthed where required /S / —
3 Isolate Individual Earth Systems and ]
check continuity. / / M un
J

3.0 [INSULATION RESISTANCE/ HIGH POT TEST

31

Insulation resistance of whole or part of an installation must be a minimum of 1 Meg/ohm
(AS/NZS 3000:2000)

Insulation Resistance Test

] Insulation test conducted on all internal circuits
- All Selector Switches, Isolators and CB’s are in the off position
._)

All electronic equipment susceptible to high voltage damage to be isolated.

3.2 Low Voltage Switchboards Insulation Test

MEGGAR VOLTAGE \Ge VOLTS
INSTRUMENT DETAILS ___9C ] YT ®C
'ACROSS — RESULT ~  High Pot

(M.OHM) -

Q-Pulse Id TMS921

Jon ed, White & Blu Pases and
Neutral, Test to Earth D L im A
Red Phase to White, Blue & N > uoC ML
White Phase to Red, Blue and N S LEC O
Blue Phase to Red, White & N 7wy 22
N to Red, White & Blue v LUCl, O
Test Carried out by...... Signed... Date...
Test witnessed by........ Signed... Date...
Authorised By:
JH05QT02

11 May, 204,77
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COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors Slte ACCCptal‘lCC TCS'[S
Subject: SAT for BW Generator Change Over Panels Sheet: 4| Section
of. 17
( Page Revision No: 0 Date: 11/05/04 Manual Issue No: 0 Date: 11/05/04
4.0 GENERAL WIRING AND VISUAL INSPECTION
4.1 General Wiring and Visual Inspection
O] 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 . T
1 y Betby, ¢ < e Gen
Mains transfer switch device isolates
mains from load. (IE switchboard) Rt ok —_
Generator transfer switch operates Moo mper s
2 and isolates generator from the load. o\ spe k““‘i - —_
And mechanical interlock works o
3 Cables tight and correct phase
rotation. Colour match. v v v
Main Switch Correct Rating/Label
4 9 Ve - e
5 Neutral cable connected and /
continuous and tight. / pbs\
ITEM DETAIL COMPARTMENT DESIGNATION AND TEST RESULT
Switchboard extension Existing Switchboard..
, Where modified.
1 All CBs operate correctly v S
All incoming terminai numbers as ] L
2 per drawiings o / T -
Check wire numbers to core
3 numbers. Random selection. ‘/ /
All wires numbered as per
4 drawings (random inspection) d v/
Cables loomed and bushed
; correctly to all compartments. 4 v/
5
7
4.3 Terminal Visual Checklist
- Carry out visual and mechanical checks on Site terminals
Test Carried out by...... Signed. .. Date...
Test witnessed by........ Signed. .. Date...
Authorised By:

Q-Pulse Id TMs921JHO5QT02

Active 10/12/2014
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COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors Slte Acceptance TeStS
Subject: SAT for BW Generator Change Over Panels Sheet: 5{ Section
' of: 7

Page Revision No: 0 Date:

11/05/04

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

ITEM DETAIL COMPARTMENT AND TEST RESULT
Switchboard extension | Existing Board

1 All Terminals tight ( Randomly
check ) / v

2 Secure by End Clamps {(Check Ve S
All)

3 Labelled correctly v e

4

—>

4.4 Relay Visual Checklist

Carry out visual and mechanical checks on Relays

ITEM

DETAIL

COMPARTMENT AND TEST RESULT

Relays labelled correctly as per Drns

All relay coils correct voltage

Does relay require Diode fitted?

1
2
3
4
5

Common Bus Link on relays fitted

All numbering correct

NN

Test Carried out by...... Signed. .. Date...
Test witnessed by....... Signed. .. - Date...
Authorised By:

JH05QT02

Q-Pulse Id TMS921 . _
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COMMON LOGIC Pty Ltd

Specialist Electrical Contractors Slte Acceptance TCS'[S

Subject: SAT for BW Generator Change Over Panels Sheet: 6] Section
' of: 7

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

th
-

I

Continuity Test

5.0 CONTINUITY & PRE-COMMISSIONING TEST

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

- Open all Circuit breakers and remove all fuse links
- Install Test plug in generator end.
- Install RTU terminal Plugs into terminals
- By pressing the relevant buttons and observing the relevant feedback LED all circuits will be
checked. -
- Test each circuit in turn with corresponding drawings
iITE Test description
M
NO Action Observation Result of
: tesi
1 | Transfer to Mains Press Button 1 Cbserve Relay GTSM S/
2 | Transfer to Gen Press Button 2 Observe Relay GTSG /
3 | Generator Failed Press Bufton 3 Observe Relay GF /
4 | Generator Fault Press Bufton 4 Observe Relay GFR v
5 | Gen Running Press Button & & [ Observe Relay GRUN v
Check Door Indicator is on when relay
‘ is ON
6 | Generator Connected Press Button§ 7 | Observe Relay GCONN -~
7 | Doors Opened Press Buiton ? & | Observe Relay GOPEN v
8 1 CB Tripped Press Buttion8 3 | Observe Relay GCBT s
9 | Notin Auto Press Button 8 ¢ | Observe Relay GNAUTO s
10 | Generator Not On Site Press Button % i | Observe Indicator V4
11 | Spare .- : - : e
15 | Remote Start Press Butlon 15 Observe Relay GSTART s
16 | Remote Stop Press Bulton 16 Observe Relay GSTOP Ve
1 - | Mains Failed Close QM1 indicator ON when PFR is ON v
Check Door Indicator is ON when PFR
is ON
2 | ATS to Mains Manual Change to Indicator ON when TXS in Mains
Mains e
3 | ATS To Gen Manual change to Indicator ON when TSX in GEN
Gen ' v
4 | Remote Start Press PB 15 Indicator is on when PB is ON  “gie -+ S
5 | Remote Stop Press PB 16 Indicator is on When PBis ON  Siep o
6 | Generator is missing Press PB 1o Indicator is on when PB is ON ' v
Lo Fud Press wmoiton & v

. Authorised By:

Test Carried out by.. *eb MYc va

Test witnessed by... &b Mocva

Signed. «&ab~d  Date. -5,

Signed. M Date. - S -cer

JH05QT02

Q-Pulse Id TMS921
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COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors Slte Acceptance TCStS
Subject:  SAT for BW Generator Change Over Panels . Sheet: 7| Section
of 7
f Page Revision No: 0 Date: 11/05/04 ' Manual Issue No: 0 Date: 11/05/04

6.0 COMPONENT OPERATIONAL TEST

6.1 Component Operation Test

Correct Operation and Voltages

4 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 veoltage and operational checks (ie switch operation etc)

- Bridge control points to check operation as per BW commissioning Sheet

- Apply generator voltage and check operation

- Return to normal and fail the mains

- Return the mains

- Carry out a manual transfer

ITEM - DETAIL New Extension
NO: . . Test Result
1 . | Mains Incoming Voltage Measured OK v
2 All CB's are turned off and isolate Crts /.~
3 Phase Fail operates correctly ~
Test Carried out by.... &b AMlerva Signed.//yd%:.\ Date..(/- 57 - O«
Test witnessed by........ Signed. .. Date...
Authorised By:
JHO5QTO02

11 May, 204
Q-Pulse Id TMS921 Active 10/12/2014 - C -~ .. Page 5l of 177
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations

PROJECTS - ENGINEERING

Sewerage System Performance Improvements
Backup Diesel Generators for Pump Stations

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

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

Document ID : . Genset Functional Tests
Date of Issue June 2003
Revision : Rev1

C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Rev1.doc . 1
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PROJECTS - ENGINEERING

Sewerage System Performance Improvements
Backup Diesel Generators for Pump Stations

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

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

SP078 Soﬁéédfe Road Nudgee SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

Document ID : Genset Functional Tests :
Date of Issue : June 2003
Revision : Rev1
C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Rev1.doc 1
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Backup Diesel Generators_for Pump Stations

Sewerage System Performance Improvements

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
2.1 Test Mode Start — and test of Manual Mode interruption

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

The generator shall begin to crank.

Change the selector MAN while the generator is operating on TEST: to test that the system
shall change to MANUAIL 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 Rev1.doc 2
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations

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

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

AUTO or OFF position.

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

During this time turn off the Mains to the site

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

RESULTS: PASS/FAIL NOTES

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 unavailable (fault or GEN CB off).

Make GENSET unavailable

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

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

RESULTS: PASS/FAIL NOTES

3 AUTOMATIC MODE FUNCTIONAL TESTS

31 ‘Automatic Start
Select this operation by turning the AUTO — TEST — MAN- OFF selector swnch 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 tlme 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\CM2 1BW\Local Settings\Temp\Genset Functional Tests Rev1.doc 3
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Sewerage System Performance lmprovements Backup Diesel Generators for Pump Stations

a.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!

Durning 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 A ,

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

There 1s 2 Z minute provmg 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- Mams ATS Failure

Disable MAINS ATS CB

Restart the generator in.Auto by turning off the Mains

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

The system shall then retumn back to MAINS ATS operation.

Stop the generator using the Stop bution

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 oft 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
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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 Runnihg 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 Stan 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. '
Cause Genset trip or fault

Observe results — Genset discussion of preferred results (ATS returns to MAINS?)
RESULTS: PASS/FAIL NOTES '
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4 REMOTE START/STOP TESTS

4.1 Remote start command.

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

Initiate a Remote Start Command from the BW Control Room

Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise.
Once the generator s 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 Conirol 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, theré is a 10 second time delay for the oil pressure to stabilise.
Once the generator is running there 1s 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 10 and IDTS Alarms

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

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

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

If the Genset on-board CB trips when genset 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 / tripped
position.

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

54 " From Contract:
Performance guarantee of not less than 0.8pu at alternator terminals during startup - measure

volts drop on start-up of load.
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6 FAULTS - TO BE TESTED WHERE REQUIRED

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

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

MEN Fault .

Low Oil Pressure Shutdown Fault, 10 Seconds Startup Delay

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

Over Speed Fault

6.2 HIGH Alarm Operation

The Generator CB 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

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

The following alarms will initiate a MEDIUM Alarm condition :-
Fuel Empty Level Fault, 5 Second Delay
Fail To Start Fault, 3 Attempts

6.4 LOW Alarm Operation.
A 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
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AT ALATER 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 crankmg input which
measures the speed of the generator.

3.6.5. Once the generator has started, there is a 10 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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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 tests

IDTS Point : Generator Offsite

Action

Observation

Result

Connect the Control interface lead to the
station

Confirm that GENERATOR OFFSITE
alarm return to normal is received by IDTS

Disconnect the Control interface lead to
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

Action Observation Result
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

Result

Make the Generator low fuel warning
alarm active

Confirm that GENERATOR LOW_FUEL
alarm is received by IDTS

Deactivate the Generator low fuel warning
alarm

Confirm that GENERATOR LOW_FUEL
alarm return to normal is received by IDTS.

IDTS Point : Generator Warning

Action

Observation

Result

Make the Generator warning alarm active
(except by low fuel)

Confirm that GENERATOR WARNING
alarm is received by IDTS

Deactivate the Generator warning alarm

Confirm that GENERATOR WARNING
alarm return 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 fault
alarm

Confirm that GENERATOR
COMMON_FAULT alarm return to
normal is received by IDTS
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IDTS Point : Generator Automatic

Action Observation

Turn the generator to local mode Confirm that GENERATOR
AUTOMATIC alarm is received by IDTS

Return the generator to automatic mode Confirm that GENERATOR

AUTOMATIC alarm return to normal is
received by IDTS

IDTS Point : Generator CB_tripped

Result

Action Observation

Trip the Generator circuit breaker Confirm that GENERATOR
CB_TRIPPED alarm is received by IDTS

Reset the Generator circuit breaker Confirm that GENERATOR

CB_TRIPPED alarm return to normal is
received by IDTS

IDTS Point : Generator Running

Action

Observation

Result

Start the Generator (off line only)

Confirm that GENERATOR RUNNING
alarm is received by IDTS

Stop the Generator

Confirm that GENERATOR RUNNING
alarm return to normal is received by IDTS

IDTS Control Points : Generator Remote_run_request

& Generator Remote_stop_request

Action

Observation

Result

Confirm the Generator is available to run,
but not running

Set the IDTS control point GENERATOR
REMOTE_RUN _REQUEST and send to

Confirm that the Generator starts and runs
off-line

the site

Confirm that GENERATOR RUNNING
alarm is received by IDTS

Set the IDTS control point GENERATOR
REMOTE_STOP_REQUEST and send to

Confirm that the Generator stops

the site

Confirm that GENERATOR RUNNING
alarm return to normal is received by IDTS

"IDTS Point : Power_supply Energex_power

Action

Observation

Turn the generator to local mode

Fail the Energex power

Confirm that POWER_SUPPLY
ENERGEX POWER alarm is received by
IDTS

Restore the Energex power

| Confirm that POWER_SUPPLY

ENERGEX POWER alarm return to
normal is received by IDTS
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IDTS Point : Generator Connected, and

. Generator supply operational 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

minute.

- 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 selected for local
mode

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

Fail the Energex power to the Generator

Confirm that the Generator starts and
supplies power to the station

Confirm that GENERATOR
CONNECTED alarm is received by IDTS

Press all pumps local start buttons together

Confirm that all pumps (available under
Generator supply) start

Sites: Billan St, Musgrave Rd, Centenary
Hwy / Kooringal Dr, Manet St, Sanananda
St and Sinnamon Rd.

Confirm the RTU will run a maximum of
one pump under generator supply.

Site: Creek Rd / Oldfield Rd

Confirm the RTU will run a maximum of
two pumps under generator supply.

Restore Energex power and record the

Time for station power to return to

time taken for the Generator controller to Energex supply

return the station power to Energex Confirm that GENERATOR

supply CONNECTED alarm return to normal is
received by IDTS

Record time taken for the Generator to
stop after station power to returns to

Time for Generator to stop after station
power to returns to Energex supply

Energex supply

Q-Pulse Id TMS921
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Pump Automatic operation, and

Surcharge Imminent operation under Generator supply

Action

Observation

Result

Fail the Energex power to the Generator

Confirm that the Generator starts and
supplies power to the station

Ensure the pumps are selected for remote
mode

Fixed speed pump sites:
Confirm that the duty pump lowers the
well to the Duty A stop level and stops

Variable speed pump sites:
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
normal

Confirm that WET_WELL
SURCHARGE_IMMINENT alarm return
to normal is received by IDTS

Restore Energex power indication to the
Generator and allow the Generator
controller to return the station power to
Energex supply

Commissioning Notes:

1. Tested and Site Left In On/Auto Position

IDTS Points and Generator Supply

Opérational Checks commissioned by ...Peter Rennex

Date 30/6/04
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Alfred Platinum Edition On The Web Page | of |

Appliance Inlets, 250V 10A - 3 Flat pins

Catalogue No. 56Al310 Description:

$E]
1

Iltem Type
02 Industrial Products

Business Area
40 Industrial Switchgear

Product Group
400 56 Series Industrial Switchgear

Colour Options Item Group

Grey 40001 Appliance inlets
-_Ro Resistant Orange Brochures Available:

56A! Series installation instructions
More colour options may be available. Please
check with your nearest Clipsat office.

56 Series flyer

56 and 66 Series technical data

56 Series Features

A Specifiers 'gufde to Clipsal Industrial
A Specifiers guide to Clipsal Industrial

A Specifiers guide to Clipsal Industrial

QPuse Id TMtht ]://alfred_clipsal.com]scn'pts/apeweb.dl}\l iEien]t&g}\Ql&tgﬂcatNO%GAIB 10 1 $/06(2908 of 177
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Alfred Platinum Edition On The Web Page | 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-Impact Industrial Switchgear

[::INO colour options ltem Group .
40303 Plugs & Extension Sockets
Transparent
Brochures Available:
More co!our options may b.e availaple. Please A Spec/ﬁers guide to C//'psa/ Industrial
check with your nearest Clipsal office.

A Specifiers guide to Clipsal Industrial

A Specifiers guide to Clipsal Industrial

. 1 / . . 9 . —
QPuse Id TM}gth;]) .//alfred.chpsal.com/scnpts/apew eb.dAl\IC.TRQ%/C@/t%&&CatNo WIPM27 1 8/(}@/34)%f 177
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Alfred Platinum Edition On The Web ‘Page 1-of 1

Catalogue No. 56CSC310 | 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

Ot it SZINEY

oIr Options

| . item Group
[_=0_JEtectric Orange 40004 Plugs & Extension Sockets
_m Resistant Orange

Brochures Available:

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

56CSC310, 56CSC315 wiring instructions

56 Series flyer

56 and 66 Series technical data

56 Series Features

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

A Specifiers guide to Clipsal Industrial

httP://alfred.cl_ipsal.com/scripts/apeweb.dll?Prin
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0

ome age

Products

Wiring Devices: Plugs | In-Line Connectors | Panel Mount Plugs | Panel Mount

Product
Locator

Receptacles | internationally Rated Devices

Internationally Rated Devices

Technicat
Information

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 wl
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 twi
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
sizes. Backed out terminal screws reduce installation time.

INLETS

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

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 sl
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
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' NHP E-Cat online website
NHF Item Info Friday, June 18, 2004 12:29:23 PM

User: Not logged in

Lemeriors e Frimnes LacOvmatin Catalogue Number:

2H1407DAA

Description:

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

®

Unit of Measure:
EA
Price Schedule:

T2

@ TERASAKI

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 XS125 series & TL30F series MCCB's.
o Made from high impact clear plastic

Benefits

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

Copyright NHP Electsical Engincering Products Pty. Ltd. All prices are exclusive of GST.

http://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvalue1=2H1407D... 18/06/2004
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NHP E-Cat online website
NHP Item Info Friday, June 18, 2004 12:30:55 PM

User: Not logged in

@ TERASAKI

Llotnsicio P ot Frsnin Wainh ditilive,

Catalogue Number:
2H2135DAA

Description:

List Price $ (Not including GST):

®

Unit of Measure:
EA
Price Schedule:

T2

COVER TERMINAL 3P FC XS2

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 NHP ical Engi ing Pty. Ltd.

http://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvalue 1=2H2135D...

Q-Pulse Id TMS921 Active 10/12/2014

All prices are exclusive of GST.
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NHP E-Cat online website
NHF Item Info Friday, June 18, 2004 12:37:55 PM

User: Not logged in

@ TERASAKI

Ao pp 2 Fraeis toiiak o Do iwdonts

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
o Standard model features a provendesign walking beam interlock.
o Fully wired to terminals for 3 wire control.
o Terminals and wires are numbered.
e Optional insulated common loadside busbars 250A - 1250A.
o Standard Temlogic panel standardized design.
o Up to 12 additional features can be added to a logic panel.
o Logic panels can be relay or PLC logic.
o As an option motor operators may be padiockabie in sizes up to 250A. Standard for larger sizes.
Benefits
@ Needs to maintenance or adjustment once installed.
@ There are no coils to burn out or consume energy.
@ Simple installation; easy connection.
- @ Fully numbered schematic diagrams are supplied.
@ Increases safety during routine maintenance.
@ Convenient for switchboard builders.
o Fast track delivery from stocked pars.

Ordering Information

© Assembled to order.
o 4 pole and other configurations available on request.

Copyright NHP Electrical Engincering Products Pry. Lt Al prices are exclusive of GST.

http://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvalue I=BS2N233... 18/06/2004
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7| sprecher+

W

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

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

Vibration and shock
resistant

* Snap lock fit to existing
D5 coupling latch

» Superior illumination
gualities ‘

* [P 20 finger protection
on live components

N Clear identification of function .
{ « Suitable for use with existing
D5 illuminated operators and
pilot lights

ELECTRICAL ENGINEERING PRODUCTS PTY LTP
A-BN. 849043043127

Q-Pulse Id TMS921 .. Active,10/12/2014
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7 sprecher+ o - _
[l sEhuh ot &2 NHP

Sprecher + Schuh has once again expanded and improved |Ilum|nat|on
optlons for the popular D5 22.5 mm control and signalling products by

deveIOp""g a new range of modular mtegrated LED lamp
blocks W'hen used in conjunction with Sprecher +

‘5 illuminated operators and pilot lights

these amp blocks catalogued D5-3N, provide
f ss superior te that of traditional
rllummatlon methods.

CE
cvV:

recher+
huh

sp
B

This is particularly thé"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 ideat 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.

[
S
Ordering Information L 2
Y
Available colours >
© Red (R) @ Green (G)  Amber (A) @ Blue (B)  White (W) 26 rom
insert corresponding iefter at the end of part number; eg: D5-3NL3R = RED Lamp Block Width: 8.5 mm
| _
-l Nominal Current o Catalogue
[ vowse | SRS | omewn | GUAS
': 24 vV AC/DC 54 mA Lamp Block with Operator latch D5-3NL3_
120V AC 18 mA Lamp Block with Operator latch D5-3NL5_
240 v AC 24 mA Lamp Block with Operator latch D5-3NL7_
24 vV AC/DC 54 mA Lamp Block without Operator latch D5-3N3_
120V AC 18 mA Lamp Block without Operator latch D5-3N5_
240 v AC Lamp Block without Operator latch D5-3N7.

“E ECTRICAL ENGINEERING PRODUCTS PTY LTD

A.B.N. 84 004 304 812

i, Newcaslle  Brishang Turnnilla . Mamtnn Topwonmba  -Caim Adslaida Perth Darwin Hobart

S00404 o512 46GDZZ0 W81 71891 600 o60 TATIOOTOD o1 TASELZZTT o8I TARMATIS o) TADSSORED o810 KOUD BOSS o618 S2TTITTT .60 GOOA7 2686 45136228 575

BITIEOIBIIS W81 TATTS 14T o017 SRR22B4T o617 ABID 1796 . 4517 40356999 . +61 8 BITI D062 W81 85277 1700 461 BAMT 2045 461 352289757
) [ . e e Vibeamen L

D&-INF DE/DZ 14t
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Ecat

Product Listing Page 1 of 1

NHP E-Cat online website
NHF Item Info Friday, June 18, 2004 2:59:42 PM

User: Not logged in

i

spa'echen
Sﬂ &9 Catalogue Number:
D5P-P5
Description:

PILOT LIGHT ELEMENT YELLOW
List Price $ (Not including GST):

®

Unit of Measure:
EA
Price Schedule:

A2

Pushbutton Products
Pilot Light and Buzer

Mounting Size
22.5mm

Specification
Lamp Body Only

Shape

Round

Styte / Frame

Standard

Colour

Yellow

Lamp Block

Operator Only

Features

o SiPar of the vast D5 range of matching 22.5 mm. control and signalling units providing IP 66 front protection
o Assembled round plastic pilot light front element

©® Standard yellow lens cap with diffuser

o 4 other colours available

© Easy to mount

o Accepts coupling plate with clip-on standard lamp holder

o Wide range of legends avaiible to compiete the assembly

o Individually packaged component

Benefits

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

o Choice of pre-assembled clip-on rear elements

o When fixing pliot tight it will hold in ptace without a notched panel hole,
o Saves time and allows fitting by one person only

o Simplified ordering and spares holding

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

http://ecat.nhp.com.au/website/search/psearch.asp?topaction=6&topvalue1=D5P-P5&... 18/06/2004
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SP078 Sand

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

Approval N17482.

Mines Department Approval - Pending.

Short circuit, overcurrent and earth leakage protection.
Handle sealable and padlockable. '

L L L L L L

DIN 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 6 - 240 10kA 1+N') 30 mA LlDSRCBo630P
2 10 240  10kA 1+N') 30mA DSRCB1030P
2 16 240  10kA 1+N’) 10mA DSRCB1630P
2 20 240 10 QX“TA;N ) 30mA DSRCB2030P
2 25 240  10kA 1+N°) 30mA DSRCB2530P
2 32 240  10kA 1+N) 30mA DSRCB3230P
2 40 240 10KA 1+N) 30mA _DSRCBAO30P

Din-Safe MCB standard terminal configuration

Amp Short Trip ) L)
Poles rating Voitage circuit Phase Sens. Cat. No ?) '
T e e DIN-Safe MCB
2 6 240 10kA 1+N°) 10 mA . |DSRCB0610A standard terminal configuration
2 6 240 10kA 1+N°) 30mA _]DSRCB0630 ch
e - o aracteristi
> 10 240  10%A 1+N9) 10mA _-IDSRCB1010A eristics
- - O J Width: 2 modules.
2 10 240 10kA 1+N ‘) 30mA DSRCB1030 )
> 10 240 10%A 1sN7) 100ma JDSRCBiot00 | Or YPe ACresidual currents.
2 : +N - mA _
. = NS = _ Rated voltage: 240 V/50-60 Hz.
4 10! 1+N ) 10 : L e
2 15 _2_0 o _O,.,(’.A ) 10 rnA ~IDSRCB1610A - Tripping characteristics of MCB part:
2 16 240 10 kA 1+N ) 30 mA DSRCB1630 IEC 898 - C curve.
2 16 240 10xA 1:N?) 100 mA _|DSRCB16100 = Short circuit capacity: 10 kA.
5 20 240 10KA 1=N3) 10 mA ;]D_S_R_QBZMQ_A___ = Terminal capacity: 25 mm?,
5 20 240 10KA 1+N3) 30 mA DSRCB2030 — High immunity to transient current.
2 20 240  10%A 1+N 100 mA _DSRCB20100 - Profile as per Din-T MCB.
5 25 240 10%A 1+N) 30mA _ DSRCB2530 - Test button for periodic testing.
2 32 240  10xA 1+N) 30mA  DSRCB3230 iesesseries sa5e
. T T Auxiliary/AIarm Page 131
2 40 240 10%A  1+N ) .30 mA Qgﬁg@‘}_O_S_O_“ Shunt trip Page t - 29
Azciication Padlock bracket Page 1 - 33
. , o Link b d terminal Page 1 - 33. 39
Cin-Safe MCB is a combined MCB/RCD providing thermal overload, Ei:CIOSaUrfein srminals S:S:on 733
short circuit and earth leakage protection in the one integral unit. b
Din-Safe MCBs are suitable for use in residential. commercial and Tecnnical Jata
light industrial applications. Tripping characteristics Page 3-29
. . . Dimensions, Page 3 - 45
Terminal configuration Technical data Section 3

PIGTAIL SUPPLY
NEUTRAL

Notes: )

Unprotected neutral. not switched.

NEUTRAL ACTIVE NEUTRAL  ACTIVE

LOAD) (LOAD) ILOAD)  :LCADY Y} Unprotected neutral. switched.
D 2 ') Fits Din-T chassis (special configuration)
: _ refer page TBA. '
A : ) Mines department approval applies to
u . 30 mA only.

o Nuisance tripping may be experienced
N in VFD and motor starting applications
) 8 2 refer NHP.
e VELTIAL acTuie ] Available on indent only.

Q-Pulse Id TMS921
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Din-Safe single pole width residual
current circuit breaker (RCBO)
Standards AS/NZ 1009.

Approval N17482.

Mines department approval - Pending.

U U u

Li

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.

L L L U U

Suits CD chassis.

Amp Modules Voltage Short Trip

rating (18mm) AC circuit Sensitivity °) Cat. No ') 1)
6 1 240  10kA 30mA IDSRCBH0630A
10 1 240 10kA 30 mA DSRCBH1030A
6 1 240 10kA 30 mA DSRCBH1630A L
: Application
0 1 240 10kA 30 mA DSRCBH2030A The Din-Safe singl e width residual current
' e Din-Safe single pole width residual cu
25 ! 240 10kA 30 mA DSRCBH2530A circuit breaker will fit the standard Din-T chassis
32 1 240 10kA  30mA _ DSRCBH3230A for use in NHP panelboards. The design makes it
40 1 240 10kA 30mA 1 |DSRCBH4030A possible to provide an MCB complete with earth
6 1 240 10kA 10 mA T IDSRCBHO0610A leakage protection in an 18 mm wide module
10 1 540 10KA 10mA T IDSRCBH1010A v'vh|chA allows a grea}er number of devices to be
: : = fitted into a distribution board.
16 1 240  10kA 10mA  1IDSRCBH1610A
20 1 240  10kA 10mA  |DSRCBH2010A
25 1 240 10kA 10mA  ]DSRCBH2510A Connection diagram
32 1 240 10kA 10mA  IDSRCBH3210A
40 1 240  10kA 10mA  |DSRCBH4010A
Note: ') Neutral not switched *)  Mines Dept. approval applies to _1_
) Will not accept side 30 mA units only. ©L| ACTIVE (LOAD)
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-
ircuit (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 ——— OFF 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. D
— The green/yellow earth reference cable in case of loss of supply ‘
neutral ensures the device will continue to provide earth leakage

protection and will operate normally upon detection of an earth

leakage current. .
Accessories

Dimensions (mm) _ o = 700 Padiockbracket _____ Page 1-33__
__L Link bars and terminals Page 1-33,39
& ° Enclosures "~ — _Sectionz2 |
& Technical data o A
'ﬂiﬁéiﬁg characteristics Page 3-29
o T ° 125 Technical data / wiring Page 3- 35
o
E 45 s °
— —1 ‘l— o Note: Nuisance tripping may be experienced in
L Available on indent only. & i VFD and motor starting applications refer
NHP.
e ————————————— e ]

1-24 . E:
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Miniature circuit breakers

Din-T 6 series 6 kA MCB

DTCB6
2 Standards AS3111, IEC 898. 1 pole
2 Approval No. N17481.
3 Current range 2-63 Amps 1, 2 and 3 pole.
3 Sealable and lockable handle.
3 Available in curve type C and D.

1 pole 1 module

4 Mounts on CD chassis (250 A and 355 A).

Short circuit capacity 6 kA

C - Curve D - Curve In (A) 2-83
In (A) 5-10In 10-20In "o el .. 240VAC
2 DTCB6102C ' 2P 240-415VAC
= DTCB6102D 3P 240 415 V AC
f____w_m‘__ L DTCB6104C DTCB6104D Tt oo o
6 DTCB6106C DTCB6106D  DCuse P 2p )
0 ___brcestioc DTCB6110D  Shoncicuit  20kA  25kA
1 3 :] DTCBG113C E] DTCB6113D Max.voltage (DC) - 6oV 125V
> DTCBG11_§_C_:“ DTCB6116D Use at DC
20 DTCB6120C DTCB6120D When using Din-T6 in a DC application the magnetic
P e mredne - tripping current is approximately 40 % higher than in
25 o ) DTCB6125C DTCB6125D AC 50/60 Hz.
32 N DTCB6132C DTCB6132D
40 DTCB6140C DTCB6140D Shock resistance (In X. Y. Z directions).
en - 20 g with shock duration 10 ms (minimum 18 shocks).
50 e DTCB6150C DTCB6150D 40 g with shock duration 5 ms (minimum 18 shocks).
63 DTCB6163C DTCB6163D
Vibration resistance (In X. Y, Z directions).
2 pole 2 modules 3 gin frequency range 10 to 55 Hz
2 DTCB6202C DTCB6202D (operating time at least 30 min).
4 DTCB6204C DTCB6204D According to IEC 60068-2-6.
6 DTCB6206C DTCB6206D Storage temperature
10 DTCB6210C DTCB6210D From -55 °C to +55 °C, according to [EC 88 part 2 - 1
= = {duration 96 hours).
13 (] DTCB6213C {11 DTCB6213D
16 DTCB6216C DTCB6216D Operating temperature
20 DTCB6220C DTCB6220D From -25 °C to +55 °C, according to
VDE 0664 parts 1 and 2.
DTCB6225C DTCB6225D
32 DTCB6232C DTCB6232D Use at 400 Hz
At 400 Hz the magnetic trip current is approximatety
40 DTCB6240C DTCB6240D 50 % higher than in AC 50/60 Hz.
50 DTCB6250C - DTCB6250D
e i ti
63 DTCB6263C {7 DTCB6263D  ccessories Section
- Add on RCD 1-21
3 pole 3 modules Auxiliary/alarm 1-31
2 . DTCB6302C [DotcBe3ozp  Shi® -2
4 " DTCB6304C (JDTCB6304D Padlockable bracket 1-33
6 DTCB6306C (]DTCB6306D Link bars & terminals 1-33,39
T Enclosures 2
10 PTCBG31 oc .. DTCB6310D Busbar chassis 2-35
13 [JpTCB6E313C () DTCB6313D
16 . DTCB6316C + DTCB6316D
20 DTCB6320C TCB6320D Techn.wa data L Section
—— Technical data o 3
25 ¥ DTCB6325C "QTCB6325° Tripping characteristics 3-6,8
32 ) DTCB6332C - DTCB6332D  Dimensions - o822
40 ‘s~ DTCB6340C DTCB6340D
50 :i”,\'_DTCBG3SOC DTCB6350D Notes: ') 2 pole MCB connected in series.
63 i '670863630 DTCB6363D The line side is the “OFF" (bottom) side of the MCB.

“i | Availabte on indent only.

“
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Din-T10 series 10 kA MCB (cont.)

3 poIeA3 modules

_ B - Curve C - Curve D - Curve

In (A) 3-51n 5-10 In 10-20 In
05  DTCB10305B [IDTCB10305C  [1] DTCB10305D
1 DTCB10301B [1IDTCB10301C [:]DTCB10301D
2 DTCB10302B  DTCB10302C (1] DTCB10302D
4  DTCB10304B  DTCB10304C [ DTCB10304D
6  DTCB10306B  DTCB10306C (1] DTCB10306D
10 DTCB10310B DTCB10310C  DTCB10310D
13 TJDTCB10313B  (1)DTCB10313C 1] DTCB10313D
16 DTCB10316B  DTCB10316C  DTCB10316D
20 DTCB103208 DTCB10320C DTCB10320D
25 DTCB10325B DTCB10325C DTCB10325D
32 DTCB10332B DTCB10332C DTCB10332D
10 DTCB10340B DTCB10340C DTCB10340D
50 DTCB10350B DTCB10350C DTCB10350D
63 DTCB10363B DTCB10363C  DTCB10363D
4 poie 4 modules ')

6 DTCB10406B  DTCB10406C ] DTCB10406D
10 DTCB10410B DTCB10410C 1] DTCB10410D
13 7)DTCB10413B [)DTCB10413C (1) DTCB10413D
16 DTCB10416B DTCB10416C 1] DTCB10416D
20  DTCB10420B DTCB10420C  [1]DTCB10420D
25 DTCB10425B DTCB10425C (1] DTCB10425D
32 DTCB10432B DTCB10432C (] DTCB10432D
a0 DTCB10440B DTCB10440C DTCB10440D
50  DTCB10450B DTCB10450C DTCB10450D
63 DTCB10463B DTCB10463C DTCB10463D

Notes: *) All poles include over-current and short circuit protection.
(J Available on indent only

DTCB10
1 -4 pole types

Accessories ~__Section
Add on RCD _ - 21
Auxiliary/alarm 1-3
Shunt trip 1-29
uvT 1-30
Padlock bracket T 4.y
Link bars and terminals 1 -__3_3&
Enclosures ) . 2 L
-BﬁJs:Eé‘rﬁéhas‘sis 2 -_35” .
Technical data Section
Technical da_leit 3

Tripping characteristics ~~~~~ 3-6,8
Dimensions 3-22

“

1-16
Q-Pulse Id TMS921
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PHOENIX CONTACT | USLKG 5

https://esho

Q-Pulse Id T

USLKG 5
Ground terminal block with screw [ 1+ Accessories
connection, cross section: 0.2 - 4 mm?, 1> Technical data
AWG: 26 - 10, width: 6.2 mm, color: "I» PDF File

Q)

green-yellow

add to eart ‘gmg view 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

S921

p.phoenixcontact.com/phoenix/pﬁr\gﬂykte/desc.j sp?id=0441504&pid=5046...

e 10/12/2014

Page 1 of 1
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PHOENIX CONTACT | E/NS 35 N Page 1 of 1
E/NS 35N
- End bracket, width: 9.5 mm, color: gray "1b Accessories
?:,/_1" i:?;w;,f”w g: ;echpical data
PO vt T 1 rawings
e % ’ ém j/ []» PDF File
Sng 7
SlE
AT\ p,

R add to cart o9 view cart

General data

Order number 0800886

Type E/NS 35N
Barcode number 4017918129309
Unit pack 50 Pcs.
Customs tariff 85369010000
Color gray

' . . ol 1 emos
QPuse IthttSgé/]/eshop.phoenmcontact.com/phoen1VpAr\(chiiv%k]tg/]ci29§81]45p.1d 0800886&pid=5285... 18/06@%@441]%”77
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PHOENIX CONTACT |UK 5N Page 1 of 1
UKSN
Universal terminal block with screw _1» Accessories
connection, cross section: 0.2 - 4 mm?, ¥ Technical data
AWG: 30 - 10, width: 6.2 mm, color: gray  ~]b Certificates
'I» PDF File

1 .
L33 add to cart oo view cart

General data

Order number 3004362

Type UKSN

Barcode number 4017918090760
Unit pack 50 Pcs.
Customs tariff 85369010000
Max. conductor cross section, flexible 4 mm?
Conductor cross section, rigid max. 6 mm?
Conductor cross section AWG/kemil max 10

Nominal current I 41 A

A Puse Ithtt Sgé/(eshop.phoenixcontact.conﬂphoenix/p;\% &ekltgﬁze/%ijfp?id%004362&9@:5042"' 18/06/2004 15 of 177
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Tab connection terminals . WFF35 WFF 70

Gh
2]
a
EQR
LUK ¢
Max. technical data 168 A/50 mm? 250 A/95 mm?
Dimensions
Width/length/height (mm) without WAH 27/107/54 ) 32/132/63
Width/iengih/height (mm) with WAH 27/136/60 32/179/71.5
Boll size M 6 8
VDE rated data, 0611, Part 1/8.92 / IEC 947-7-1 .
Rated voltage/rated current/rated cross-section 1000 V/125 A/35 mm? 1000 V/192 A/70 mm2
Rated impulse voltage/poliution severity 8 kV/3 B kV/3
Further technical data
Tightening iorque range Nm 3.0.6.0 6.0...12
Clampable conductor
Cable lug DIN 46235 mm- g...25
Cable lug DIN 46234 mmt 2550
2 » cable iug OIN 46235 mm: g 25
« cable lug DIN 46 23¢ mm 2535
ps mr 3y 33%x0.5 4x20x1
Sirips mm 6% i3x05
Sinps mm  2x15.5%0.8
Mav., Conmection Area n mim- Gauoe 1o fai comecons 1030043 Sze 2.08...50 [of4 ce
Continuous curreni raiing of cross-connaciion 2-nole A 135
Continuous curren: raiing oi €ross-conMaction 3-noie A 135
UL / CSA rated data
Voltage ’ curren: ¢/ CONGUCIO! S12& uL 600 V/i13 A4, 2 AWG . 800V 173 A 74...2/0 AWG
Voitage / current / conguCtor size CSA 600 /130 A’i<..2 AWG GO0 VTG &ML, 2/0 AWG
Ordering data Version +r Cat. No. Qty. s Cat. No. Qty.
Wemig 102830 10 102840 10
Blue Wemig 102838 10 102848 10
With covers Wemic 102930 10 102940 10
Wemig
Partition (thickness 2 mm) Type Cat. No. Quy. Type Cat. No. Qty.
WTW WFF 35 106710 10 wWTW WFF 70 106720 10
woL WOQL 2/35 106490 5 WQL 2/70 106500 5
m WOQOL 3/35 106540 5 WOL 3770 106550 -
WZAF 35 107050 10 WZAF 70 106620 10
e
Beige PA 66 WAH 35 106446 20 WAH 70 - 106456 20
Blue PAB6  WAH 35 BL 106448 20 WAH 70 BL 106458 20
Light-green PA 66 WAH 35 HG 106445 20 WAH 70 HG 106455 20
WAP* 106970 20 waP N 1068380 20
Yellow. Self-adhesive WD 1 156390 5 WD1 156390 5
With lightning flash  Qty. = 5 cards with 6 lables on each Qty. = 5 cards with 6 lables on sach
Can be stuck to WAH only
For direct assembly M6 x 16 108370 20 M 6x16 1068370 20
Screwdriver SO 802450 - SD 902450 -
for aluminium conductors  CPSB M 6 015820 50 CPSBMS 015830 50
R Print
AW\ Conseculive horizontal  DEK 5 047348 - DEKS5 047348 -
N Consecutive vertical  DEK 5 047358 - DEKS 047356
Blank WS 12/6,5 160992 - WS12/6.5 160992
Printed WS 12/6.5 156895 - WS12/65 156895 -

Mounting rails, end brackets, further marking material see section“Accessories”

* The WAP can be used only in conjunction with the WAH.
In the event that no conductor is connected. it guarantees shock protection i the connection area.

b3

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

Zdvantage SERIES:

Current, voltage, phase, | & 3 Phase Monitoring AC/DC Over Voltage
frequency and power factor Phase Sequence & Phase Loss AC/DC Over Current
it mislecdedvt Up to 500V AC/DC moniorig

maximise your system’s
performance. ,,Adva ntageplus SERIES:

The Car'lo Gavazzi range of | & 3 Phase True RMS Monitoring JM Time Delay Setting (0.1 - 30 sec)
econ.om{cal i i AC/DC Over or Under Current AC/DC Over or Under Current - mV input
monitoring relays translates
into the Advantage and AC/DC Over or Under Voltage AC/DC Over & Under Voltage

Advantage Plus Series offering QiR TENEE Phase Asymmetry
reliability you can count on. Latch & Inhibit Function

.£ydvantage SERIES

DPA
3 Phase

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
* Latch function AC/DC phase loss
* Latch function

< Quality

Accurate “ Responsive

~
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NHFE

Reliability... you can count on

——— 36 mm 11 pin Plug in Housing

22.5 mm DIN Housing _—-__‘_'“""---q_.____

Adjustable Hysteresis Adjustable Hysterasis

LED Indication of Relay Status LED Indication of Relay Status
Thrashold Setting (%)

Thrashold Setting (%)

LED Indication of Alarm Status LED Indication of Alarm Status

Adjustable Time Delay Adjustable Time Delay
(0.1 to 30 sec) (01 to 30 sec)
LED Indication of Power Supply ON Frant Accessibls DIP switches for LED Indication of Pawer Supply ON

range setting and Normally
Energized/De-Energised relay selection

~Advantage Plus SERIES

(e rll-
w

Current 3 Phase Frequency Power Factor

*1 Phase *3 Phase
*50- 40 Hz * Latch & inhibit
* Latch & function
inhibit function *Time delay
*Time delay 1 - 30 sec.
0.1 - 30 sec.

PIB PUB PPB
Current Voltage 3 Phase

« ] Phose True RMS « | Phase True RMS = AC/DC =3 Phase
+ AC/DC overfunder current over/under voltage +AC over & under voltage,
* Latch & inhibit function «Latch & inhibit function phase asymmatry sequence
«Time delay 0.1 - 30 sec *Time deloy 0.1 - 30 sec & phase loss
*Latch & inhibit function

"
+Tima delay 0.1 - 30 sec h A p{fﬂﬂtaﬂﬂ
o % 'f.,
«  Advanced *  Reliable 2 “  Flexible 'rf{_qt-tf’




WW CARLO GAVAZZI

V “A lifetime commitment to Control & Automation”

Functions

Applications

SP078 Sandgate Road Nudgee SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

dhecinomatic

A CARLD GAVAIII BRAMD

Monitoring Solutions

Phase sequence
Phase loss

Phase asymmetry

Mains
Over-/Undervoltage
meonitoring

Undercurrent

Regenerated
voltage by
3-phase moters

Phase reversal

A total phase loss of one of
the 3 phases is an extreme
case of phase unbalance.
Incarrect phase sequance
may lead to serious
equipment damage.

Several 1-phase loads added
to only one or two of the
phases may generate
unbalance. This makes
motors run at a temperature
higher than their nominal
ratings, causing insulation
hreakdown and shartening
matar life.

High quality mains
moanitaring in a plant prevent
problems including
overheating, malfunction of
sensitive devices and phase
unbalance.

When running unloaded a
pump can be damaged. if this
is the case, the current is low
and can easily be detected.

In casa of cut wira ar blown
fuse the motor generatas
itsalf tha missing phase.
There are few phasa
sequeance ralays that will
datect this situation.

Incorrect phase sequence
may cause a reverse in the
directional current that can be
extremely dangerous. In the
case of mabile applications
the phase saquence has to ba
constantly monitarad.

DPEDY and PPEODT detect
incorrect phase sequence and
total phase loss.

DFEODZ and PPBOZ offer knob
adjustable asymmetry and
time delay set points.

Langer motar lifa means less
maintenance and down time,
saving you monay and time.

—
—

DPBO1 and PPBOT can monitor
all the phaszes in one unit.

For more selective monitoring
3 unitz of DUBOT and PUBD
(or DUB02 and PUB0Z) can be
linked to each single phase
voltage.

The gasy 1o pregram functions
of DIBOT and PIBO1 can help to
solve problems such as
transient currents, safe relay
connaction, and machine stop
in case of danger,

DPADY and PPADT detect a
regenarated voltage up to
70% of the nominal star
voltage [—85 % of the delta
voltage) preventing motor
damage and expensive
replacement costs.

Installing DPBOZ or DPPOZ on
the mobile apparatus ensures
damage due 1o wrong
connection is prevented,

C-Tick Compliance o

miEss
NHF A.B.M. B4 004 304 B12
www.nhp.t:um.au —
MELEOURNE: 43-87 River Street Richmond Vic. 3121 PHOME: +&1 3 9429 2999
SYDNEY: 30-34 Day Street North Siverwater N.S.W,. 2128 PHONE: +81 2 8748 3444
NEWCASTLE: 575 Maitland Road Mayfield Weast N.S.W. 2304 PHOME: +61 2 4860 2220
BRISBANE: 26 Turbo Drive Coorparoo Qid, 4151 PHOME: +81 7 3881 8008
TOWNSVILLE: 62 Leyiand Streat Garbutt Gld, 4814 PHOME: +81 7 4779 Q700
ROCKHAMPTOMN: 14 Robison Street Rockhampton Qid. 4707 PHOME: +81 7 4927 2277
TOOWOOMBA: Cnr Carroll 5t. & Struan Crt. Tooweoomba, Qld. 4350 PHONE: +61 7 4634 4799
CAIRNS: 14/128 Lyons Street Bungalow Qild. 4870 PHOME: +61 7 4035 cBa8
ADELAIDE: 36-38 Croydon Road Keswick S A, 5035 PHOMNE: +61 B 8287 8066
PERTH: 38 Belmont Ave. Hivervale W.A, 6103 PHOME: +81 B 9277 1777
DARWIN: 3 Steele Street Winnellle N.T. 0820 PHOME: +61 8 8947 2666
HOBART: 2/65 Albert Road Moonah Tasmania 7009 PHOMNE: +61 3 6228 9575
NEW ZEALAND: 7 Lockhart Place Mt Wellington Auckland 1008 PHONE: +84 9 278 1987

CGM FLYER COM-F 07/02
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sprecher+ Catalogue
schuh . et _ ' CA4
' June 2002

Motor ©
MOTOR CONTROL
Miniature contactors
and starters

—
e Ty —

. c A“_“'4 Miniature
’ "* Contactors .

Three ratings in one
frame size up to 6.1 kW

" o

e High switching
capacity

¢ Clip-on accessories

¢ DIN rail or screw
mounting

e Auxiliary contacts for
low voltage

NI ELccTRICAL ENGINEERING PRODUCTS PTY LTD

A.B.N. 84 004 304 812




SP078 Sandgate Road Nudgee SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

Q-Pulse Id TMS921 Active 10/12/2014 Page 123 of 177



SP078 Sandgate Road Nudgee SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

Q-Pulse Id TMS921 Active 10/12/2014 Page 124 of 177



MINI CONTACTOR AND RELAY SYSTEM

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.

“‘“&?&"bﬁ*_

CS 4 Relay

The CS 4 is a versatile control relay
available in several different contact
configurations:

4 N/O, 3 N/O 1 N/C, 2 Nf02 N/C.
, _Chp-on aumhary c -. allow the CS 4

CT 4 Thermal Overload

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

CEP 7 Electronic Overload

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

or phase loss more rapidly and with e
greater accuracy than traditional overload

relays.

The CEP 7, up to 12 amps, can be directly
mounted onto CA 4 contactors and is

available with manual or automatic/manual

reset. It also provides the choice of two Y -
trip classes - class 10 or class 20 version.

et




AC CONTACTORS CA 4

Compact Dimensions

The examples shown demonstrate the
compactness and versatility of the CA 4
contactar,

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.

Bttt 1 % g CA 4 contactor fitted to CT 4 thermal overioad

ki |-

PR ] -

"-"'"_,..ﬂ

45 mm

Compact 45 mm wide

CA 4 contactor fitted to CEFP 7 electronic
overioad ralay

CA 4 contactor fitted ta a KTA 7 breaker &
Kd 2 husbar system

CA 4 contactor fitted with auxiliary
contact block

g
Q-Pulse Id TMS921 Active 10/12/2014 Page 126 of 1



uh
THREE RATINGS IN ONE FRAME SIZE

Features

e Compact dimensions

e Modular design

e Rugged construction

e High switching capacity
e Low power requirements
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
AC3 AC2  Aux. Contacts
kW amps std. max. Cat. No.

26 53 1N/O 5

High electrical and mechanical life
Clip on accessories

DIN rail or screw mounting

Rated at 60 °C

Auxiliary contacts for low voltage

Supplied with open terminals for
rapid installation

It can utilise state of the art motor
protection (CEP 7 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 4-5-10..V

_-,.
T

1N/O 5 CA 4-9-10..V

1NO 5 CA 4-12-10...V

CA 4-9C-10..V

CA 4-12C-10...V
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ADVANCED MOTOR PROTECTION

CEP 7 Electronic Overload CT 4 Thermal Overload

CA 4 contactors are suitable for use with CT 4 thermal overloads can be directly
CEP 7 electronic overload relays. The fitted to CA 4 contactors to form an

CEP 7 attaches directly to the load side of economical arrangement for motor thermal
the contactor to allow the CA 4 to be used protection and control.

in applications requiring improved motor

protection.

!
LA
{_ . o

The CEP 7 electronic overload offers two
models to cater for manual and automatic/ .. By
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

hilosophies.
P P The CT & & fitted with a builtan wife

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
star-delta starters.

Features

Features e High tripping accuracy

° Si_e.lf powered

_® Low power consumption (150 mW)
¢ Phase failure
e Separate N/O and N/C trip contacts
® Visible trip indicator

e Manual reset
e Trip indicator
e Maximum volts 660 V

e Temperature compensation from
-256°Cto 75 °C

e Snap on signal contact available »

¥ © e Wide adjustment range
: & Thermal memory

“Active 10/12/2014 A58 SNERECge 129 ofilZas




TIME UNDER CONTROL

CRZE 4 Timing Element

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

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

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

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

CRZY 4 Timing Element

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

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

separately via a CR 4-P
adapter,

Q-Pulse Id TMS921

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 mountad 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% 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

This also makes the CS 4 miniature relay an
: attractive selection for the
| most discerning _
. . - T -
- user. It will satisfy o ”'i;ﬂ{'ﬂ"ihﬁ

many industrial ‘®
applications, from . ’?.?-?
the most complex : i '
electronics to the y
basic lighting 15

circuit. 3 | ‘!,!.e‘e”!

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.

Rear housing Front
=4 Contacts housing

o
Bt

shares the same dimension width of 45 mm.

Auxiliary Components

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

e 6 or 8 pole relay

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

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

e S
'}.‘.,,.«E"
j =

CRC 4 Suppressor Module

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

\

ional Space




WIDE APPLICATION USE

CA 4 Mounted on an ACS Busbar
System

e Star-delta
e Reversing starters

e Lighting

e DOL applications

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

Q-Pulse Id TMS921

e Building industry

Miniature Contactor System

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

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

e Hospitality industry where industrial
dishwashing machines are used

e large buildings where elevators and
escalators are being used

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

Active 10/12/2014
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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.
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AC AND DC CONTACTORS

L CA 4 Contactor

AC coil ")
AC 3 AC 2/3 Aux. Contacts
. kW amps std. max. Cat. No.?)
l 26 53 1NO 5 CA 4-5-10..V

4.5 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 4N/O CA 4-9M-40...V «®

DC coil ") 5;:.?;'0_
AC3 AC2  Aux. Contacts ! X s
kW amps sid. max. Cat. No.?) ih i ’ ;

2.6 5.3 1NO 5 CA 4-5C-10..V

"

i®
=
o

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

12 1N/O 5 CA 4-12C-10..V

spole ')

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

CS 4-312..VAC AN

- Al |13 l&l 2‘! St
CS 4-22Z..VAC E%jTT% ‘
i Az |14 lsalz2fe2

acts not replaceable.
ordering.
i g_
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Superior phase failure protection

Choice of tripping classes

Choice of reset options

Self powered design means convenience

Increased accuracy and motor protection

Wide current adjustment range

Manual reset

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

— — 0.1..0.32 CEP7-M32-0.32-10

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

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

Automatic and manual reset

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

— = 0.1...0.32 CEP7-A32-0.32-10

1.1 0.3..1.25 1.00...2.9 CEP7-A32-2.9-10
2.2/4/5.5 1.6..6 T2 CEP7-A32-12-10
Remote reset magnet Cat. No.
i %‘? To suit CEP7-M32 and CEP7-A32 CMR7..V")
'_"-;:_’J_ A ‘ { E 3

= e Accessories Cat. No.

o ff 5 ? Cover for preventing overload adjustment CMS7-BC4

1 - _\1 Y

au ’

a%‘ Separate mounting bracket
. Notes: ) Standard AC voltages

[ -
iy
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ECONOMICAL THERMAL OVERLOAD CT 4 N2

# Consistent and reliable protection
e Superior class 10 characteristics

s 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 TypeT Approx. kW
in amps (DOL) HRC fuse @ 400/415 V Cat. No.

0.63A

0.10-0.15 0.06 CT 4-8-0.15

0.23-0.35 2 0.12 CT 4-8-0.35

0.55-0.80 2 0.25 CT 4-9-0.8

1.20-1.80 4 0.55 CT 4-91.8
2.70-4.00 10 1.5 CT 4-8-4
6.00-7.70 20 3 CT 4-9-7.7
Auxiliary signal contact block (N/O) CT 3K-P-10
- clip on to thermal overload
f
Elsctrical connection
far direct attachment
to CA 4 —
! 1 1* - Built in wire connection to
B = J ~ coil: can be removed if
. = required
Flag indicator
ftripped indicator)

___—— Red O/L button : an
intagral off button
for test tripping

and resetting

Auxiliary scale
current setting for
star-dalta setting

Direct start current
setting scale with
Provision for mounting setting knob

, trip signal contacts

]
16
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TECHNICAL INFORMATION

CS 4 Control Relay

CS 4 Relays CS 4 Relays
Electrical Mechanical
Contact Ratings - IEC 947 Mechanical Life [Mil] 10
AC 15 (solenoids, contactors) 240V [A] 6 Electrical Life
at rated voltage 400V [A] 25 AC 15 (240 V, 3 A) AC Operations [Mil] -
IEC 947, EN 60947 500V [A] 1.25 AC 1(230V, 6 A) [Mil] 0.7
AC 1 (Non-inductive, or 40 °C 230..500 V [A] 18 Weight [a] 153
slightly inductive G60°C 230..500 v [A] 12 Terminal Cross-Section
loads, resistance fumaces) Terminal Type
IEC 947, EN 60947 1 Conductor [mm®] 0.75..2.5
e Wr 2 Conductor [mm?] 0.75..2.5
AC2 AC3 AC4 230V [A] 5 . 1 Conductor [mm?] 0.75.25
(switching 3 @ motors) a0v [A] 37 &P TEF 2 conductor [mm¥  0.75.25
00V [A] 28 Max. Wire Size [AWG] 18...14
Short Circuit Protection afforded by contactor Tightening Torgue [Nm] 1...1.5
Coordination Type 2 Fuse gG [A] 16 [Ib-in] 7..15
ace. |EC 947-4-1 Fuse aM [A] 18 Control Circuit
) ) Operating Voltage
kD, Slicting ospaoky L AC 50/60 Hz Pickup [x Uy] 0.85..1.1
DIN 19240 for H-contacts (Double Dropout [x Ug] 0.35..0.65
contacts and auxiliary contact blocks) [mA] 5 DC Pickup [x U] 0.8..1.1
Switching DC ~ Dropout [x Uy 0.1...0.25
Non-inductive or slightly inductive loads, Wh peotaction cicult  Dropout [Ugy U 1.1.2
resistance furnaces DC 1 at 60 °C Coil Consumption
1 pole 24.48V [A] 6/4  ACS5060Hz Inrush [VA/W] 22/20
110V [A] 08 Seal [VAW] 414
220v [A] 02 DS Inrush/Seal  [W] 25
440V [A] 0.08 Operating Times
2 poles in series 24.48V [A] © AC 50/80 Hz Pickup Time  [ms]
110V [A] 4 Dropout Time  [ms]
220V [(A] 008 DC Pickup Time  [ms]
440V [A] 0.2 Dropout Time  [ms]
Dropout [ms]

5
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TECHNICAL INFORMATION NHBE

CA 4 Miniature Contactors

Rated Insulation Voltage U, CA4
o IEC 947-1 V] 500 V/ 05 09 -12
LA V] 800V |Star Delta) 230V [A] m 21
Hatad Wrpules Voltage Uiy 122 8 50 Hz 20V [A] 1M 21 21
Rated Voltage U, 400 V (A 92 18 2
-Main Contacts 415V [A] 9.2 16 21
AC 50060 Hz [V] 230, 240, 400, 415, 500 500V [A] B8 12 12
DC [Vl 24, 48, 110, 220, 440 290V kW] 3 55 55
Operating Frequency for 240V [kW] 3 55 55
AC Loads [Hz] 50460 Hz 400 V (kW] 4 75 10
Switching Motor Loads CA4 45V kW] 4 75 n
Standard IEC Ratings 05 09 12 i S .. S ST
AC 2, AC 3,AC 4 230V [A] 65 12 12  AC1load,
DOL & Reversing 240V [A] 65 12 12 3 @ Switching A [A] 20 20 20
50 Hz/60 “C 400V [A) 53 g 12 Ambignt 230 W [kW] 8 g 8
415V [A)] 53 9 12 Temperature 40 °C 240V [kW] 83 B3 B3
500V [A] 4 7 7 4000 kW] 14 14 14
230V [kW] 15 3 3 415V kW] 14 14 14
240V [kW] 15 3 3 500V kW] 17 17 17
400V [kW] 22 45 55 Ambient £y [A] 16 16 18
415V [kW) 22 45 6.1 Temperature 60 “C 230 Vv [kW] B4 B4 B4
500V [kW] 22 4 4 P40V [kW] 67 67 6.7
Maximum Operating Rate 400V kW] 11 11 m
At AforAC 3 20AforAGC 24 AC 2  [opshir] 300 415V [kW] 12 12 12
Starting time t 4= 0.25 5 AC3 [opsihr] 600 500V [kW] 14 14 14
AC 4 (200,000 Op. Cycles) AC4  [ops/ihr] 300 Lighting Loads
50 Hz 230V [A] 3.9 Elec. Dischrg. Open [A] 18 18 18
240V [A] 3.9 Lamps-AC 5a, Enclosed [A] 145 145 145
400V [A] 3.3 Single compensaled  10kA  [uF] 750
415V [A] 3.3 Max, capacitance at  20kA  [uF] 400
230V [kW] 0.92 prospeclive shor circuit
240V [kW] 0.96 current available at the -
400V [kW] 15 contactor
415V [kW] 16 Incandescent
Max, Operating Rate [ops/hr] 250 Lamps-AG 5b, [A] 83 83 983
Electrical endurance
=100,000 operations

18
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TECHNICAL INFORMATION

CA 4 Miniature Contactors
Electrical Data

Coil Data

Switching power transformers AC 6a

Inrush =130 CA4
Rated transformer current 05 -09 -12
230V [A] 29 54 54
240V [A] 29 54 54
400 V [A] 24 41 54
415V [A] 24 41 54
500 V [A] 1.8 3.2 3.2
230V [kVA] 1.2 22 22
240V [kVA] 1.2 22 2.2
400V [kVA] 1.7 2.8 37
415V [kVA] 1.7 29 3.9
500V [kVA] 1.6 2.7 2.7
DC Ratings
DC1 Rating at 60 °C -05 -09 -12
1 Pole 24VDC [A] 9 9 9
48VDC [A] 4 6 6
110VDC [A] 06 1 1
220vDC [A] 0.2 03 0.3
440V DC [A] 0.08 0.1 0.1
2 Pole in series 24V DC [A] 6 9 9
48V DC [A] 6 8 8
11OVDC [A] 4 6 6
220VDC [A] 08 12 1.2
440VvDC [A] 0.2 03 03
3 Pole in series 24V DC [A] 6. & 9
48VDC [A] 6 9 9
110V DC [A] 8. 9 B
220V DC [A] <l
440VDC [A] 04 06 0.6
Short Time Current Withstand Ratings -05 -09 -12
/o4 60 °C
10s Al 60 96 96

Coil and 8

o 1 —Ee

Voltage Range

AC: 50 Hz, 60 Hz, 50/60 Hz  Pickup [xUg] 0.85..1.1
Dropout [xUg] 0.35..0.65
DC Pickup [xUg 0.85..1.1
Dropout [xUg] 0.1..0.25
Coil Consumption
AC: 50 Hz, 60 Hz, 50/60 Hz  Pickup [VA/W] 22/20
Hold-in  VA/W] 4/1.4
DC Pickup W] 2.5
Hold-in W] 25
Operating Times
AC: 50 Hz, 60 Hz, 50/60 Hz  Pickup [ms] 15...40
Dropout  [ms] 15...25
with RC Suppressor Dropout  [ms] 15...25
DC Pickup [ms] 18...40
Dropout  [ms] 6...12
with Integ. Suppression Dropout  [ms] 8...12
with Diode Suppression Dropout  [ms] 35...50
|
-
4
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TECHNICAL INFORMATION

CEP 7/CT 4 Overloads

Electrical data
Main Circuits CEP7-A/M-32 CT4-9
Rated insulation voltage U,
UL v 600 600
CSA vl 690 690
Rated Impulse strength U,,,, (k] B X
Rated operating voltage U, V] 890 60
Terminal Cross-section
Terminal type :%-_I z%__,
Terminal screws M4 4
Flexible with wire ferrule 5 =0 [mm] 1% (1..4) 2x(1..4)
2x(1..4)
Solid conductor & =0 [mm] 1% (1.5...6) X
Stranded [mm] 2% (1.5..6) X
Max.wire size per UL/CSA [AWG] 14..8 14..8
Recommended torque [Nm)] 1.8 1.8
[Ib-in] 16 16
Pozidrive screwdriver [size] 2 2
Slotted screwdriver [mm] 186 1x6
Hexagon socket size [mm] -
Control circuits
Rated insulation voitage U, vl 600 X
Rated impulse strangth U/, [kV] 6 X
Rated operating voltage U, vl 600 X
Rated operating current U, N/O-NIC ®
AC-15 i2..120V [Al 3 2 b
220..240V [A] 1.5 1.5 ®
380..480 V Al 075 075 X
) 500..600 V [a] 0.6 0.6 X
DC-13
At L/R < 15 ms 24 V [A] 1.1 1.1 X
oV [A] 0.4 0.4 x
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 I:%-_I i
Terminal screws M3.5 M3.5
Flexible with wire ferrule 5 (-0 [mm“]__ 2% (0.75..2.5) 2% (0.75...2.5)
Solid conductor 5 T o [mim#] 2x(0.75..4) 2% (0.75..4)
Max.wire size per UL/CSA [AWG] 18...12 18...14
Recommended torque [Mm)] 14 1.2
[Ip-in] 12 1
Pozidrive screwdriver size 2 2
Slotted screwdriver mm 1x6 1x6

Q-Pulse Id TMS921
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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 60 347, DIN VDE 0860

Approvals CE, UL, CS3A, PTB

Corrosion resistance 95 % relative humidity without condensation, 30...60 °C  humid/warm, constant
Ambient temperature humid/warm, cyclic
Open -20...460 °C -25...+50 °C
Enclosed -20...440 °C -25...+40 °C
Temperature compensation Continuous

Shock resistance

10 ms sinusidal shock [G) 30

Type of protection IP2LX

In connected state

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

Connection Diagram CEP 7
Single Phase Wiring

The CEP 7S must be i
wired as indicated to — i
\ . pro'ufi:_!e “salf-powering” : e
of the overload relay ' g~ . :

Active 10/1 014



UTILISATION CATEGORIES NHFE

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

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

AC 5a Switching of electric discharge lamp control

ACE Switching of powar transformers

AC Ta Slightly inductive loads in house hold appliances and similar applications

AC 8a (manual reset) of overload Switching of Hermetically sealed compressor motaors (air tight sealed)
AC Bb (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

DC3 Shunt motors: Starting , plugging ?), inching 3

DC5 Series-motors, starting, plugging ), inching %, dynamic breaking of motors
oce  Swichingofincandescentlamps
DC 12 Control of resistive loads and solid state loads with isclation of optocouplers
oc1s ConuolofDC.electomagnes
DC 14 Control of D.C. electromagnetic loads having economy resistors in circuit
oc2  Connecting snd disconnecting under no-oed conditions
DC 21 Switching of resistive loads, including moderate overloads

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

Motes: ') All category listings according to IEC 947-4 and AS 3487-4

) Plugging is understood as stopping or raversing the motar 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 ohrain small
movements of the mechanism.

24
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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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DIMENSIONS

CT 4 Thermal Overload Relay

Series CT 4 (mounting to CA 4 contactors)

Series CT 4




DIMENSIONS

CEP 7 Electronic Overload Relay

Series CEP 7 (mounting to CA 4 contactors)

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

A wholly Australian
owned company
Proudly serving Australian industry

@ NHP Offices
@ NHP Resident Representatives
® NHP Distributors

All your switchgear requirements
available from over 500 outlets
throughout Australia
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@D finder’ N5

Catalogue

F1 :
Relays that ==

Industrial & general
purpose relays

Lo




represent one of the most mttiin
lines available on the market. Since 1954
Finder has specialised in step relays, miniature
and sub-miniature PCB relays,
plug-in general purpose and
power relays, relay interface
modules, timing modules, bases
and accessories. Factories
located in Italy, France and Spain
ensure European manufactured
excellence with quality and
reliable performance. Finder's
commitment to quality is evident
in the materials that are selected
for the manufacture of its
products. Finder exclusively uses thermosetting
plastic in its relay and power relay bases. These
strict standards adopted by Finder ensure the
integrity of the final product over varying
operating conditions.

Superior performance, cutting edge technology
and reliability put Finder on the forefront of the

qlobal relay market.

Production facilities

Finder manufactures its products in four facilities:
Its headquarters and main production plant are
situated in Almese near Turin, north-west Italy.

It has production plants in Sanfront near Cuneo,
north-west Italy, in Saint Jean de Maurienne,
south-east France and in Valencia, Spain. Some
of these manufacturing facilities are located in the

fc t-;\] N =

6
®) %

® &
2 Y ’

Q-Pulse Id TMS921

north-west Alps, an area characterised by a
strong international outlook and high export
achievement. The most recent plant in Eichhoff
Reles, Valencia, complemeants the existing
organisation in terms of the plant’s
manufacturing process and emphasis on
product quality.

Approvals

Finder has always followed a product value
strategy aimed at constantly increasing quality.
Product line reliability has been recognised
through approvals by international standards
organisations such as the BBJ, BEAB, CSA,
DEMKO, FIMKO, GL, GOST, IMQ, IRAM, NEMEKD,
RINA, SEV, SEMKQ, UL, UTE and VDE and
through CE certification.

As important as these quality approvals are,
Finder considers them no more important than
its partnership with customers, who are able
to value the quality of its products and after-

C sales service,
(M) : Active 10/12/2014
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The Australian connection

NHF=

NHP was formed in 1968 for the purpose of
manufacturing, importing and merchandising a wide
range of specialised electrical switchgear, motor
control and other technical electrical products for
Australian industry; including mining and general
industries, electrical contractors and government
departments.

NHP is a wholly Australian owned company and
exclusively represents a considerable number of
overseas companies. These companies manufacture
complementary equipment to the NHP programme,
which includes products locally manufactured in
Melbaurne,

The head office and Melbourne sales organisation is
situated at Richmond, with branch offices in Sydney,
Brisbane, Adelaide, Perth, Newcastle, Townsville,
Rockhampton, Toowoomba, Cairns, Darwin and
Hobart. The company also has a number of regional
representatives to service country areas. NHP
products are stocked and distributed through more
than 500 centres, Australia wide.

The company has an office in Auckland and
Christchurch, New Zealand primarily involved in the
supply of circuit breakers and panelboards. The
range is steadily growing in the enclosures, safety
and control & switching products.

As an extensive national sales and service network,
the company is able to continue a policy of supplying
a vast range of technical electrical equipment,
supported by substantial stocks and competent
sarvice on a national basis.

The alliance of Finder and NHP in Australia has allowead valuable feedback on Australian c i
direct to the manufacturer and has provided Australian industry with world class relay technology.

Active 10/12/2014

NHP has also built a large 5,200 square metre
national distribution centre, the first stage of a
potential three stage development, which ultimately
will result in a 15,000 square metre warehouse and
production facility. The facility is located in the
middle of the freight corridor between Melbourne
airport and the city's docks area to help ensure
effective stock delivery and despatch.

MHP continues to be committed to providing an
outstanding level of customer service and the staff
have been trained over many years to provide a
customer friendly environment and be seen to be
‘easy to deal with',

It is the ongoing policy of the company to improve
both the range and quality of products and services
available for the Australasian market. Experienced
engineering, sales and management personnel
continually visit world centres of excellence to ensure
that the organisation keeps pace with technological
advances, research and development and modern
marketing techniques.

3
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Finder Relays - A Product Overview

3;3 Sﬁri[ﬂ.l‘.} Hh Series

and pmtactmn circuit
= Easy relay replacement
See page &

60 Series

integral LED In and
button (2 pole version nnfﬂ button for easy relay assessment
* AC & DC coil control * Plug-in mounting

See page 10 See page 11

62 Series

+ 2 & 3 changeover contacts -~ * 1 & 2 contact outputs
available See page 13
Seepage 118 12

40 & 44 Series

power switching (16 A version) * Designed for PCB mounting
* Reliable operation where ambient See page 16

temperatures are excessive

{up to 85 °C)

See page 14 & 15

. EHa X Y m [ .
+ Panel mount available (26 series)
See page 17

* Coil voltages up to 60 ¥V DC
See page 16

q
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Relay Bases and Accessories

Finder completes its relay range with an offering of robust bases, jumper links, plug-in LED and diode
modules. Each relay series has a specifically designed range of bases to optimise ease of installation
and ensure application suitability.

« Trouble shoot with ease -
coil and contact terminals
separated

+ Easy snap on DIN rail mounting
See page 18

* Low projection profile
-~ = Screw terminals

=+ Suitable for 99 series plug-in
modules

See page 18

* Increased safety with
shrouded terminals
» Easy snap on DIN rail mounting
* Suitable for 99 series plug-in
modules
See page 19

coil and contact terminal
seqgregation

= Easy snap on DIN rail mounting
See page 20

le for 40 & 44 series

* Increased safety with
shrouded terminals
+ Easy snap on DIN rail mounting
= Suitable for 99 series plug-in
modules
See page 19

Jumperlinks are available for 38 series relay interface
modules and 40 and 44 series plug-in refay where
multi-pole units are mounted side by side. This
eliminates the need for crowded wiring and reduces
installation costs.

See pages & and 19

LED and Diode Module Systems

Finder place great importance on versatility of product

application and modular capability.

The technology behind each relay and base allows the user

to customise the relay package with the addition of plug-
in LED and diode modules. This means that circuit
changes will not necessarily require relay
replacement. Finder's forward thinking and
industry acumen guarantees
a user friendly product.
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~ .

Product Features That Give You Value

Finder's 55, 56 and 60 series
relay ranges are used in a
myriad of applications for all
industries;

marine

food

chemical

pharmaceutical
petrochemical

pulp and paper and

many others.

Their small presentation and
high power switching
capabilities make them
versatile and user friendly.
Finder has further developed
the relays to enhance ease of
installation, testing and use.
The lockable test button
feature is integral to the

55 series miniature general
purpose relay, 56 series
miniature power relay (2 pole
version only) and 60 series
general purpose relay.

LOC kable test The dual purpose Finder test button can be

used in two ways:
button - ase 1 The plastic pip (located directly
- above the test button) remains intact.
maintenance ;

In this case when the test button is pushed,
made easy the contacts operate. When the test button
is released the contacts return to their
former state.

2 The plastic pip is broken off (using
an appropriate cutting tool). In this case,
(in addition to the above function) when the
test button is pushed and rotated, the
contacts are latched in the operating state
and remain so until the test button is
rotated back to its former position.

It is important to note that in both cases
the test button actuation should be swift
and decisive.

6
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Finder - The Power in Relays Since 1954

Table of Contents

No. of Switch
Cat. No. Description contacts current Page No.
Relay Interface Modules
38.51 PLC interface relay 1C/O 6A 8
38.61 PLC interface relay - screwless 1C/0 6A 8
, Miniature General Purpose Relays
' 55.32 Miniature flat pin plug-in relay 2 C/O 10A 9
55.34 Miniature flat pin plug-in relay 4 CIO 7A 9
Miniature Power Relays
56.32 Miniature flat pin plug-in relay 2 C/O 12A 10
56.34 Miniature flat pin plug-in relay 4 C/O 12A 10
General Purpose Relays
60.12 General purpose round pin relay 2 C/O 10A 11
60.13 General purpose round pin relay 3C/O 10A 1
Industrial Power Relays
62.32 Industrial power relay plug-in 2 C/O 16 A 11
62.33 Industrial power relay plug-in 3C/O 16 A 11
62.82.0040 Industrial power relay flange mounted 2C/O 16 A i2
62.83.0040 Industrial power relay flange mounted 3 C/O 16 A 12
62.82.0008 Industrial power relay DIN rail mounted 2 C/O 16 A 12
62.83.0008 Industrial power relay DIN rail mounted 3 C/O 16 A 12
65.31 Industrial power relay flange mounted 1 N/O +1 N/C 20 A 13
65.31M Industrial power relay flange mounted 1 N/C 30A 13
Miniature Relays Base & PCB Mount
40.51 Miniature relay PCB or plug-in 1 C/O 10A 14
40.52 Miniature relay PCB or plug-in 2 C/O 5A 14
40.61 Miniature relay PCB or plug-in 1 C/O 16 A 15
44.62 Miniature relay PCB or plug-in 2 C/O 10A 15
34.51 Ultra slim relay PCB mount 1 C/O 6 A 16
30.22 Subminiature relay PCB mount 2C/O 1.25A 16
Step Relays
20.22 Step relay screw terminal 2 N/O 17
20.23 Step relay screw terminal 1 N/O + 1 N/C 17
26.01 Step relay screw terminal 1 N/O A7
26.02 Step relay screw terminal 2 N/O 17
26.03 Step relay screw terminal 1 N/O + 1 N/C 17
Bases and Accessories
Bases and jumper links 18- 20
Plug in diodes/LED modules 20
General technical information 21
Coil specifications 22 -23

7
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PLC Inter%acﬁe Relays - DIN Rail Mount

38 Series - The New Generation 6 A

Screwless Tﬂﬂhﬂiﬂal ﬂala
tarminals far Nominal coil voltage AC 24,110, 240

quick installation .

Nominal coil sensitivity 03w

Rated AC 1 load 7 _ | '

E7.3

Cat. No. Contact config. Amps (AC 1)

38.51...V AC/DC 1C/0 6 A =
38.51.VDC 1C0 6A 2
38.61...VAC/DC 1C/0 6A

38.61..VDC 10O B A

Accessories

20 way jumper link
= Connection up to 20
maodules with one link
(121.5 mm)
Cat. No. 93.20

Identification

labels

* G4 labels in one pack

* Reduce troubleshooting
maintenance and repair
Cat. No. 93.64

Plastic isolation plate
* For the Isolation of varying
voltages on one DIN rail
(2 mm thick)
Cat. No. 93.01

8
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e e

Miniature General Purpose Relays - Plug-in

10 A

/" Lockable fest
button, mechamical ) 12, 24, 240V
g aiip A, = 12,24, 48 110V
’ 15VANW

TN

Reted AC 1 oad

Rated AC 15 load (230 V AC) 500 VA

‘Single phase motor rating (230 V AC) 037 kW

Breaking capacity in DC 1 30/110/220 V 10/0.25/0.12 A

Mechanicallife ~~ AG/DCcycles 20.10%/50.10°

Operating time Energise 10 ms

De-energise 15ms

Ambient temperature -40°C to +70 °C

Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)

55.320054..VAC  2C/0 10 A LN
55.320074...V DC 2C/0 10A 1 5 4

8
Bases and accessories H | H |

94.02 screw terminal base
Refer to page 18 for more details.

5.356.354.1 4.2

7 A

Lockable test Technical Data
LEL R Nominal coil voltage AC 12,24, 240V
e DO 12, 24,48, 110 V
Nominal coil sensitivity - 1.5 VA W
Coil operating range AC (0.8...1.1) Uy
_ . ()] (0.8...1.1) Uy
Rated AC 1 load 1750 VA
Rated AC 15 load (230 V AC) 350 VA
Single phase motor rating 0.125 kW
Breaking capacity in DC 130110220V~ 7/0.25/0.12A
Mechanical life AC/DC cycles 20.10°/50.10°
Operating time Energise 10 ms
De-energise 15 ms
Ambient temperature -40 °C to +70 °C
Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
55.34.0054..VAC  4C/0 7A | 20.7 | |._&1.T
55.34.0074..VDC 4G/ TA 1 52 63 7 4 8 ' 3
Bases and accessories | | | l r~
94.04 screw terminal base =
Refer to page 18 for more details. 2 = e 2
13 — 14 V v "!_I_IT' - 1
Al Az [13:2] el Lol

6.356.364.1 4.2 9
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Minature Power Relays - Plug-in

12 A

Lockable test Technical Data

LI ELICETR)  Nominal coil voltage 12, 24,240V
flag & LED 4

Nominal coil sensitivi 15VA/A W
(0.85...1.1) U,
Rated AC 15 load (230 V AC) 500 VA

Breaking capacity in DC 1 30/110/220 V 12/0.25/0.12 A

Operating time Energise 10 ms
Ambient temperature -40°C to +70 °C
Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
56.32.0054...V AC 207 | | 217
56.32.0074..V DC P e I oy 3
Bases and accessories | | e
96.72 screw terminal base o
Refer to page 19 for more details. 5 6 T § } 4
o lo o la
Al — 33— A2 4 Ak —q:
T255.94.7§‘Sﬁ

12 A

Technical Data

4 Contact
Outputs

) Nominal coil voltage AC 12,24, 240V

oinal coil sensitivity _ _I : . A ..

Rated AC 15 load (230 V AC; 500 VA

Breaking capacity in DC 1 30/110/220 V 12/0.25/0.12 A

Operating time T T

Ambient temperature -40 °C to +70 °C
Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
56.34...VAC(VDC) 4C/0 12A [ gL LA IR
1 52 63 7 4 8 | ] I 1
Bases and accessories | | l |
96.74 screw terminal base E
99.010 LED module plug-in

99.013 LED and diode module plug-in (DC only) 9 10 12

Refer to page 19 for more details. - — ,lé LT'EDI?WI(I-’IWLCI’I I‘T’f LIS

10 T 1255947938
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Integral LED Technical Data

10 A

& diode (OC only) JALCIIUEN r:uil |voltage AG 12, 24,240V
'! _f ’._ o~ - ,.":_":_!'. 15 : ny. |

Nominal coil sensitivity
Cail operating range
RatedAC1load - -l
Rated AC 15 load {230 V AC) #ang_m . /
Single pha rating g i
Breaking c.apamly in DG 1 3W1 10!2213 W 10/0.4/0.15 A
Mechanical life 'AC/DC cycles 20. -
Operating time Energise 15 ms
Ambient temperature -40°Co +?ﬂ o

Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
60.13..VAC(VDC) 3C0 10A e =

Bases and accessories
890.20 DIN rail mount base shrouded terminals for 60.12 (8 pin)
90.21 DIN rail mount base shrouded terminals for 60.13 (11 pin)

111 ? ?T 218 r

In!

Refer to page 19 for more details.

Alz AZ7T

62 Series - 2 &3 Pole

T

i
&

16 A

Swrtable for
high power

switching .4

Cat. No. Contact config. Amps (AC 1)
62.32...V AC(V DC) 2 C/0 16 A
= -3¢0 16 A

Bases and accessories

92.03 screw terminal base

99.020 LED module plug-in

98.029 LED and diode module plug-in
Refer to page 19 for more details.

Q-Pulse Id TMS921

Technical Data
Nominal coil voltage

Nominal coil sensitivity

Coil operating range
Rated AC 1 load

Rated AC 15 load (230 V AC)
Single phase motor rating (230 V AC)

Breaking capacity in
Mechanical life
Operating time

Ambient tem peraﬂlre

Connection Diagram

Active 10/12/2014

AC 24,110, 240 V

Do 12,24,48 110V
22VAA3W

DC (08...1.1) Uy
750VA
08kW —

DC 1 30110/220 V 16/0.6/0.4 A

'AC/DC cycles 10.10%30.10°

Energise 20 ms

‘De-energise 20ms

-40°C to +70 °C

Dimensions (mmj)

35.8
1 42 5 3 6 - -'_:1_
INEN T2
=
7 8 g =
A —CF— B [ n
Al A2 8% | 83| 578
62,83 L 11
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Industrial Power Relays - Ounck. Connect

16 A

Technical Data
) Nominal coil voltage 12, 24, 110, 240 V

Flange Mount

Nominal coil sensitivity 22VAN3W

4{} "G to +70 °C

Ambient temperature
Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions {(mm) ’
EEBEDMD ‘H. vn{:} 2 /0 16 A 1 43 B 1 42 5 3 8 35.8
00 I o 5--'. __I E‘. .ﬂ. ;! '-_- e I:_E' i |
Bases and accessories
Mot required @
7 9 7 B 9 i ¥
A———8 A—(— B , ,
Al A2 A1 A2 l—ﬁ—
62.82 62.83 X ™

Technical Data

) Nominal coil vnrtaﬂe .
_b—_

Nominal coil sens uity

Ambient temperature © -40°C 10 +70°C
Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
62.82.0048...V AC(V DC) 2C/0 16 A
62.83.0048...V AC(V DC) ; 164 1 43 8 1 42 5 3 § FL| __.E.._E_J_
Bases and accessories | I l ‘ | ‘ "
Mot required =
7 9 7 8 9 2 |‘ .

A—3}—B A—{— B Jf[ ﬁ
12 M e i 8 1]’:.1 B BE5 83|57
62.82 62,83 16 BE
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Industrial Power Relays - Quick Connect

20 A

20 Am Technical Data
2 p
) Nominal coil voltage

=i i - = = S

Hnmlnal uml sansmwty

Coil of o
‘Rated AC 1 load =
Rated a}\ﬁ 15 load {E_EI ‘l.r' ﬁﬁ} = 1000 VA
‘Single phase motor rating (230 V AC) e
' Breaking capanlty in DC 1 3!]!11{]!22[]\4’ 1 El]fl.'l Eﬂ] SA
I |”|mlmlwﬂfﬂ" T e il -'.'. N ;'-:- 43010
_Uperatmg tII'E‘IE
i = _._ R -: 1 . 8- _ _' s 20.m & A &
Ambient tampar&ture -40 "E to 450 "C
Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
65.31..VAC(VDC)1 NO+ 1NC  20A i 86.5
(VDo) * T i
Bases and accessories I |_L
Not required 1 [ " n.‘
o b b3
a —F+— b [ '”_ _.'
Al AZ __lgh | =
A s

91 14 91 125 13 6346

65 Series - .1 Pole 30 A

Integral LED Technical Data
LT HLTRYY  Nominal coil voltage EE: _11{} Edﬂ‘u" -
Nominal coil sensitivity _ 22VA a’1 3w
Coil operating range AC 8. 1Y
DC (0.8...1. 1} U%,.
1 Rated AC 1 load 7500 VA
Rated AC 15 load (230 v AE} 1250 VA
Single phase motor rating AEMN T
Breaking capacity in DC 1 3m11m22[1 ‘u’ 30M1.1/0.7 A
Mechanical life ' AC/DC cycles 10.10430.10°
Operating time Energise 25 ms
Ambient temperature -40 °C to +50 °C
Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
65.31M...V AC(VDC) 1 N/O 30 A B o WS

Bases and accessories |
Mot reguired

52.2

f
=i

13

)
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Miniature Relays - PCB & Plug-in

10 A

Technical Data
24, 240V

Nominal coil voltage
R e aDg . AZLABTION. |
1.2VA/D.BEW

Compact

Dc

Nominal coil sensitivity
Coil operating range. ~~~ AC (08100l
Iﬂ.?&...tﬁ: UI

Rated AC 15 load (230 V AC 500 VA
10/0.3/0.12 A
10 _. .
Ambient temperature ' "tu +85 °C
Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
40.51..VAC(VDC) 1C/0 10A 5 - | i-t!'il
Bases and accessories
95.05 screw terminal base o
95.18 jumperlink 8 way
99.01 LED module plug-in 1 I M=l l 1
a ——J—b _] oa b_)a

99.013 LED and diode module plug-in
Refer to page 20 for more details.

s A

PCB Mount Technical Data
or Plug-in Hﬂl‘l‘llnal Eﬂil Wmlﬂ

Nominal coil sens
Rated AG 15 load (230 V AC)
B nar.:ity in DC 130/110/220 Vv

Operating time

40 °C to +85 °C

Ambient temperature
AL Contact confly. Amps (AC 1) Connection Diagram Dimensions (mm)
40.52..VAC(VDC) 200 8A
Biasonand 12 14 22 24 e |£|
accessories L) | L] ' N
85.05 screw terminal base n
95.18 jumperlink 8 way
99.01 LED module plug-in " 2 T TTT =l I
a —1— b T ! J;

99.013 LED and diode module plug-in
Refer to page 20 for more details.

14
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Miniature Relays - PCB & Plug-in

Suitabla for
high power
switching

Cat. No. Contact config. Amps (AC 1)
40.61...v DC 1C/0 16 A

Bases and accessories

95.05 screw terminal base

95.18 B way jumperlink

99.01 LED module plug-in

99.013 LED and diode module plug-in
Refer to page 20 for more details.

44 Series - 2 Pole

Reliable

aperation in high
temparature 4

Cat. No. Contact config. Amps (AC 1)
4462.VDC  2C/0 10A

Bases and accessories

95.05 screw terminal base

95.18 8 way jumperlink

99.01 LED module plug-in

89.013 LED and diode module plug-in
Refer to page 20 for more details.

Q-Pulse Id TMS921

Technical Data
Nominal coll voltage AG

Nominal coil sensitivity

Rated AC 1load
Si le '-' motor '_- ¥

E.fl life AC/DC cycles 20.10°

10 ms

Connection Diagram Dimensions (mm)

2212 14(24) L] 124
L" "

1121 T | J i T

Al —— 2 |04 L. %

10 A

Technical Data

) Nominal coil voltage -

Nominal coil sen 065W

Rated AC 1 load 2500 VA

Single phase motor rating 0.37 kW

es  20.10°

Mechanical life DG
De-energise 12 ms

Connection Diagram Dimensions (mm)

12 14 22 24 2 24
H \_1
1 21 | TTT o]
Al — [ —— A2 |04 i R

15
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Technical Data
only 5 mm wide y Nominal coil voltage

—
Nominal coil sensitivity 017 W
Coil operatingrange (07.2JUy
Rated AC 1 load 1500 VA
_

Single phase motor ratlng _

Ultra slim

Mechamcal life S— ' | )

Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
34.51...v DC 1C/0 6A
————————————————— 28 f 5 -
Bases and accessories _q_ m F__ _H ___fF =
Refer to 38.51 PLC interface relay page A2 12 23 }
for complete unit ordering. diLl n | uﬂl o ‘
o4l 1. 3]

' _ Technical Data
IP 67 protection ) Nominal coil voltage _ - S B =

rating

Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
30.22...VDC 2C/0 1.25A 55 5495 5 203 104
Bases and accessories I ‘ :l
Not required i _
=}
t ﬂ“ 0= GAe.
Al — A2 7.62 5. s.onl_ Bl 762

16
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Step Relays - DIN Rail Mount

16 A

Technical Data
Hum_inal coil voltage AC 24 240V

One module wide
{17.5 mm) Integral |

Nominal coil sensitivity . 5.5V /5

hlenttamt -40 °C to +40 °C

Cat. No. CGontact config. Amps (AC 1) Connection Diagram Dimensions (mm)
20.22...V AC(V DC) 2 N/O 16 A P o ol |H§‘1—*

20.23..VAG(VDC) 1NO+1NC  16A | | | | i I [

Pl EHEE

A2 2 4 A2 2 4 q

20.22 20.23 R

26 Series ) _ 10 A

1 &2 pole TE[FI!IIII:M Data‘
maodals available Hnmina[ Gﬂif mm 24“ 240 \/
Nominal coil sens

Rated AC 15 load (230 V/ AC)

i v
INan

Incandescent (230 V AC)

h bient temperature "> ; -4 °C to +50 °C
Cat. No. Contact config. Amps (AC 1) Connection Diagram Dimensions (mm)
'26.02...V AC(V DC) 2 N/O : : o] A £
26.03..VAC(VDC) 1NO+1NC  10A s 4
— —A— A
a b a b a b
26.01 26.02 26.03

17
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M Cat. No.
¥ 94.02
DIN rail mounting base with
open terminals
For use with - 55.32
(2 C/O, 8 pin) relay

MNote: For the full range of bases,
please consult NHP, Part A price
list catalogue, section 9

o Cat. No,
> 94,04
DIN rail mounting base with
open terminals
For use with - 55,34
(4 C/O, 11 pin) relay

MNote: For the full range of bases,
please consult NHP Part A price list
catalogue, section 9

Cat. No.

94.06

Jumper link 8 way 10 A, 250 V For use with -
84.02 & 94.04 relay bases

Cat. No. Base configuration
95.?2_ ‘ ‘ B [l @, B 8 iy
DIN rail mounting base with BT w Bl B | | v
open terminals f[ 1 ]J i
For use with - 56.32 -l L—'-—:

: - - -
(2 C/O, B pin) relay '_| P | a |—Ii
Note: For the full range of | Ho CRR N

bases, please consult NHP, Part A B o 't oo
price list catalogue, section 9 96.72 96.74

Cat. No. Dimensions (mm)
96.74

DIM rail mounting base with
open terminals

For use with - 56.34

(4 C/O, 11 pin) relay

Note: For the full range of
bases, please consult NHP. Part A
price list catalogue, section 8

18
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NEW coil & 92.03 Base configuration Dimensions (mm)

contact terminals : H
DRl DI_N rail mounting base
= with screw terminals

For use with - &l e f
62.32 (2 C/O, 8 pin) relay Il | 3
62.33 (3 C/O, 11 pin) relay o ||
Dimensions below ol J
Note: For other bases T AT ™ ﬂi

available, consult NHP
Part A price list catalogue
section 9

216

99 Series Plug-in Modules

LED and diode module system 99 Series
The 99 series miniature module system introduces a totally new and innovative
concept in LED indication and diode suppression for plug-in relays.

The 99.02 series is a new range 99.020 module 99.029 module
that is interchangeable with LED only LED & diode
92.03, 94.02 and 94.04, offering 024 6-24 V AC/DC 024 6-24 V DC

a tamperproof feature where
the relay must be removed

060 25-60 V DC
110 61-110 V DC

&3 060 25-60 V AC/DC
% 240 61-240 V DC

before the module can be _ 61-110 V DC - Suits 62, 55 & 56
accessed. Suits 40 & 44 Series Series (92.03, 94.02
(95.75 base) & 94.04 bases)

The miniature modules provide 99.010 module 99.013000

an LED only type, diode only LED only diode only

and LED and diode combined. 024 6-24 V AC/DC DC Voltages only

The 99.01 series is 060 25-60 V AC/DC

interchangeable with 96.72, 240 61-240V DC

96.74 and 95.75 bases. 61-110 V DC
99.013 module Note: Modules are not required for
LED & diode 55.32, 55.34 and 56.32 as these come
024 6-24 V AC/DC complete with integral LED, mechanical
060 25-60 V AC/DC flag, press to test button and diode
110 61-110 V DC (DC versions only).

20
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Telephone +61 7 4634 4799 Fax +61 7 4633 1796
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