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1.0 GENERAL

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

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

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

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

Authorised By: Grant Kerr
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2.0 OPERATIONAL DESCRIPTION

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

2.1 GENERATOR

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

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

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

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

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

2.3 PUMP STARTER MCC

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

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

2.3.1. MCC MAIN SWITCH

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

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

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

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

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

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

2.3.2. MAINS AVAILABLE INDICATOR

The mains available indicator mounted on the 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.

24 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.

24.1. GENERATOR INTERFACE

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

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

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

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

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

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

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

Authorised By: Grant Kerr
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2.4.2. RTU INTERFACE

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

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

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

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

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

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

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

2.4.3. ATS AND CONTROL

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

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

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

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

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

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

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

If the PLC is issuing an undesirable status then the operation of the CB motars 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

Q-Pulse Id TMSQ:S'95MCO1

Active 10/12/2014 Page 15 of 161



SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

Operation and Maintenance Data Manual -

w

meane 2T e Z
N

agemmt -

GENERATOR CONNECTION
O & M Manual

RN it SE
: T 3 R
3 | : i M ST i
£\ ) £ M st i A
S 2 4 ‘ 8
H i i S RS e N

'ATS Connection Diagram

Q-Pulse Id TMS864 _ N ___Active 10/12/2014

_Page 16 of 161



Q-Pulse Id TMS864

SP240 Manet Street Forest Lake SPS Switchboard Cormechon Facilities for Backup Generator Sets at SPSs Generator Connechon OM Mcmuol

Reduced print.

——— —————

e

Co not scaola. : pOWER SUPPLY
i R VW B N, R W BN
5 _
s - - - e
o PO\'_!‘E‘B__‘ _. 1 L.t R - R H; ! }
:LG SUPPLY ) CRCUT:OREAKER CIRCUIT GREAKER'
1 1 {——*‘— )
1 U o o I
i (O by .
. g 8
t  E 3 :
L. @ $—— ——
i ~. Lo 1 |
[ <, | BN - 1
] } - K7 ® : |
€ ’ -
1" - i
1 -
g 3 L 1 |
L iz ‘- . s
LI . o 0 L '
[T - = 8 B e g O - : : f { .
o = < ., N ~ e s e ] - . . ! —~
.09 BRI A L R e [ T} | ! )
._-'o_ '_._"._ 1 ? o”..:"' iy e n _—'—--H:-!-—‘-IDN_»_ _. 3 o = -}._ = . . . | )
—a [ 1 ¢ l"': [ B ofF . I - N ) ey 1 { 1
3‘ ¢t t o d I { t -, g SEEED r o t b -
T oL e ——— 1 1y T - mr—— —— > I
-0 [ § | G——d——m-1 1 4w 1 = _ - — el —}-
«a—0o 1 & ( o—d 1 1 | U N o U R R . SRR [ e [ O -y U NG VU SRR AUV P N SN WY SN, D W S S H S N | oL : t
t—-o_ V.l ¢ o— —f—J o e e e SO O s I PSR SRR DR FUSN NN PRGN I CIUN QU S o I RN _'_”_”_'—"_:_I_'—l
- ~‘—-~—————4;|IE:-_-'— ...... B I L L T - . ATt i e — — = :
PROPOSED EXTERMNAL (USER) CONNtCﬂONS ' . : - — '
FORBTSQPERAT}ON ! At | 1A
‘ Lj? : ! SN, l;? L SN 1
1
S T 7 [_0 L <y, .
t L : !
C : ¢ A
) 1 S 1
.L . Ty iy
N £, @
( ' ~ . 1 -
o 3 K :
- g N ? - ,l *—"'—'?' l. =
. : [
- L UL | ,-
e T } N
-~ ..l__"“—'———'—'_-'"————,—:———-:‘—_».__ﬁ——._i -— — k_ _( — L . -_—__,-—___“ —_ - ’.‘— 'J
‘ L H. CIRCUT BREAKER ﬁ ( Yy el - R.H. cmcunT BREAKER
(W.RKED RED) ' : - (MARKED BLUE)
Lo DASHED UMES INDICATE CUSTOMER WIRIHG: - METRIC
2. o= =~ — DASH/DOT. UNES. INDICATE OPTIORAL CONTACTS (ALARN): R W B N
3 COOTIED UIHES INDICATE L.OGIC: .. LOAD @§ g'
- CONTROL SCHEME SHOWN WITH THE COKTACTS O-PEH
5 o WRUMAIS OW.B.T. S -
S i o e o o S ey i T o oG s G )
] ACTS - FROM CONTACT - ‘
8. TERMINALS fOR RHS LICCD & HGTOR-ARE %/Ltt‘ COLOUR. " OFS: ¢ |ORAANG UPDATED - DXTERIAL COIECTIN 615 OPERATION)28/4/9%) P.C. T /’—’4
9. TERWHNALS FOR-LHS (000 & WOTOR ARE “GREY™ COLOUR B NOTE 11 ADDED . 6/8/93| P.C.T
i f_mfﬂw“&‘c?é‘éﬂﬁgsm”&q%m BOTH.RHS & LIfS. A DRAWIG REMSED OUE TO UPDATED 706311 QNM
| R i . . ' BATC ceaml | c€cI®
l[mEPERENCE DRAWING KO. ] (5SUE “5 " pass DATC
. i 109 lgﬂﬂ A L L_B;ff‘- -
i CACUP|  DFAFTYC B
- SR @ TERASAKI 04l 010
S X (§c§ Co;rrr[@:l e 1551 J‘ Ganaing Somize, Manloiny Ovof i XY 2/ 2 .

Active 10/1 %/20] 4

Page 17 of 161



SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

N

Q-Pulse |d TMS864 Active 10/12/2014 Page 18 of 161




. . SP240 Mo‘StreeT Fores“PS Switcw Connection Facilities for Backup Generator SeTﬁ Generﬁmnecﬁon OM*Manual . .




. . SP240 Mor&STreeT Foresfas Switc)ﬁConnecﬁon Facilities for Backup Generator SeTs&Generoﬁnecﬁon OM™Manual . .




Q-Pulse Id TMS864

Operation mmd Maintenance Data Manual

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual -

Emb&ne ==

BRISBANE WATER

GENERATOR CONNECTION
O &M Manual

Parts Iist

m
Project
et 2

Active 10/12/2014

Page 21 of 161




SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

125 Amp Site

Supplier
Name Part No Item Description Manual Incert
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ABK CLIWIPM27 27 CONTROL PIN W/P INSUL PLUG HI-IMPACT |Clipsal Web Page
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NHP 96.74 4P 12AMP RELAY BASE FOR 56.34 RLY NHP Catalogue F1
NHP 38.51 24vDC 24V DC RELAY 1CO 6A NHP Catalogue F1
NHP 56.32 0074 24VDC RELAY FPIN 2CO 12A 24VDC NHP Catalogue F1
NHP 56.34 24vDC RELAY FPIN 4CO 12A 24VDC NHP Catalogue F1
NHP 99.013-024 LED & DIODE MODULE PLUG-IN NHP Catatogue F1 T
NHP CS4-22Z-240VAC 2N/O 2N/C 240VAC RELAY NHP Catalogue CA4
NHP 2H1407DAA FRONT TERMINAL COVER FOR XS125 (QTY 2) |[NHP Web Page
NHP BS1C233(NON AUTO) |TRANSFER SW BTSS125CJ12533 NON AUTO |NHP Web Page
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 Flyer D5-3NF
NHP D5P-P5 YELLOW PILOT LIGHT STANDARD NHP Web Page
NHP DPA-01-D-M48 PHASE FAIL/SEQ NHP Fiyer CGM
NHP DSRCB1030P 10A 2P DIN SAFE MCB WITH PIGTAIL NHP Catalogue Page
NHP DSRCB1030P 10A 2P DIN SAFE MCB WITH PIGTAIL NHP Catalogue Page
NHP DSRCBH1030A DINT MCB/RCD 1P 10A 30MA 10KA NHP Catalogue Page
NHP DSRCBH1030A MCB/RCD 1P 10A 30MA 10KA DIN-T NHP Catalogue Page
NHP DSRCBH3230A MCB/RCD 1P 32A 10KA NHP Catalogue Page
NHP DTCB10332C DINT 10KA 3P 32A CB NHP Catalogue Page
NHP DTCB6106C DINT 6KA 1P 6A CB NHP Catalogue Page o
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
Weidmuller 101050 WPE35 Page
Weidmuller Catalogue
Weidmuller |106446 COVERS WAH35 Page
Page 1 22/06/2004 JHO5PMO1
Q-Pulse Id TMS864 Active 10/12/2014 Page 22 of 161




SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Génerofor Connection OM Manual

Operation and Maintenance Data Manual

T N SN
g U R N

Bﬁsmne T e Z
~

BRISBANE WATER

GENERATOR CONNECTION
O & M Manual

e T T I e

Section 3

<

Asbuilt Drawings

Q-Pulse Id TMS864 Active 10712/2014 Page 23 of 161




SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

Operation and Maintenance Data Manual

* BRISBANE WATER

! ' GENERATOR CONNECTION

O & M Manual

SQCEEO

Q)

o

; ' T
Pl
B4 =

| Consfruction Markups

Q-Pulse Id TMS864

\

‘Active 10/12/2014

Page 24 of 161




SP240 Manet Street Forest Lake SPS Swifchboord Connection Facilities for Backup Generator Sets at SPSs Generator Connecﬁon‘OM Manual.

T Z Yot

6 7 8
' ‘ 2 - - ‘ ‘ 5 ‘ ' NOTES
i
i
f A
1 A . N
> | — :
y ]
SEQEB
PILLAR
BOX 18
! — IEXISTING) /‘ -
No.29
SWITCHBOARD EXTENSION —_:{jE
“ REMOVE THis EXISTNG | T
| FENCE LINE A B
‘ i ' — . ™)
1 N SWITCHBOARD { @ 201 Chorblte Street, Brisbane, CPO B 663 Brisbare, QLD 4001
TING . " Te 3316 3000 - Focs
(EXISTING] 1 32mm PRESSURE PROBE. PROPOSED GENERATOR SLAB B *’"“(mm S0 Fosinde (07) 3316 3303
v} CoNpuIT ' OFF FENCE 4.5m x 16m vl Soermadbehd com
] ,l [EXISTING) \ ENWRONMENT @0 Py Ll - AB O 400 373
150mm CONDUIT I | FLUX PIT : A—— _J
[EXISTING] : : o \ ' - -1 o fosrm fRconstrucion | 1o
— ' [EXISTINGI 6.1 0
32mm CONOUIT N
(EXISTING] | \ . 01.10.03 INCORPORATED CLENT CHANGES 10.
WET WELL _ ( fx00 CONDUIT RUN REVISED 10.
! (EXISTING)
' _ VACANT 8 | 260503 GENERATOR ADDED ALT
I @ 3 No | DATE AMENDNENT NTIALS
) d C
c ’ v AMENDMENT & ISSUE REGISTER
R
| l&‘,;ﬁfm 5 MANAGER DIRECTOR OF
! TECHNOLOGY SERVKES
) ] —
| | ' < DATE: DATE:
| . ' <
! ' MANHOLE = DIRECTOR OF DIRECTOR OF DIRECTOR OF -
' - [EXISTING] : PLANNING & DESIGN WATER SUPPLY CONSTRUCTION
|
| DATE: DATE: DATE:
DESIGN Al | 200w f""?:‘gg[
PARK 0
DRAWNR AMH 20/10/97 éggﬁ‘z‘é{:mﬁ
TRACED
. - CHECKRD. | A - ]30010/90ea Ao i orerREBUEE G - -5 o
) T REFERENTES (OPYRIGHT 0%
No reg‘ud\xt_ion is'pe(tw:n?d ]
CADD FLLE No. " Yhe :x;';sp:ron:z'nlou;‘f
THIS ORAWING WAS PRODUCED BRISBANE CITY COUNCIL
; USING AUTOCAD BRISBANE WATER
T
[} NN
rispane ==
PUMP STN. ﬁ £
Water 22
Brisbane City PROPESSIONAL SERVI
PROJECT '
IDTS
] MANET CRESCENT (SP240)
SUBMERSIBLE SEWAGE PUMP STATION
] !
} — e
g SITE LAYOUT
3r F
4 Y SCALE: IS
i 2 e R P R ) - . . . . . PPN
EOR CONSTRUCTION |™* 1318-30 iy
3 . I 6 ] ? . ] 8
Q-Plfle Id TMSBG4 1 1 2 I 3 1 Artre=TO SR04 —

—Poge25ot 161

S ——




SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPS§ Generator Connection OM Manual

I
!
Q-Pulse |d TMS864 Active 10/12/2014 Page 26 of 161. J



N ‘- Pt— L-t—l

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for éockdp Gg\erofor Sets af SPSs Generator Connection OM Manual

1 v
: ™ - - ‘\.) . . . ~ ] .
1 I 2 I 3 | 4 L 5 T 6 - I~ — 7 1 - B
EXTEND EENCE 70
A THIS LINE A
CONCRETE SLAB
/ i
APPROXIMATE l ' : SEQEB
POSITION OF GENSET ~/ | 14 @100 WPYC IGENERATOR CONTROL) PLLAR -
ELECTRICAL PIT /] x @ VC (GENERATOR POWER] BOX —T1 - .
— 11,200 x 600} 1x@ VC (GENERATOR (OMMS) [EXISTING) —
- (?ss A CONDUIT SYSTEM : _ ‘
' 600 DEEP x 500 WIDE TRENCH :
' No.29
REMOVE THIS EXISTING S . .
1. FENCE LINE : PARK ‘
. B ' . - —_ 8
SWITCHBOARD : I . - ) | —. .
1EXISTING] ' ' _ , . @ 21 Chootie Skreet, Brichome, GPO Bx 658 Brishere, QLD 4001
l ——de 32nm PRESSURE PROBE ] W{, (~—"] Tephore (07) 3516 3000 Focsicde (07) 3316 3503
A XIS ‘ : N 3 ' MAMACEENT okt rerdbgdcomee
. g [EXISTING] y . ENCOEERIG
150mm CONDUT ° i X LC?M‘T\/QVO o : DMRONMENT GOm -
. fexstngt -~ T R REFLUX PIT , . —— : / : : S N - A e s
= R e [EXISTING] 4 : : : : il
32mm CONDUITT ___¢ \ -
[EXISTING] j k : . /
l WET WELL -
IEXISTING] B8 e GENERATOR ADDED . ALT.
1 . ‘
' ) . . : . — _VA(A'" A {88 ASBURT AN
) I @ , é % | Datg ANENDHENT NIWLS
, _ : : : c
: SCREEN 0 ' AMENDMENT & ISSUE REGISTER
| {EXISTING] . o HANAGER ORECTOR OF
' g TECHMOLOGY SERVICES
' : —
jve)
' ) ’ . z DATE: DATE:
MANHOLE =
] : {EXISTING) ! DRECTOR OF ORECTOR OF ORECTOR OF -
! ! . PLANKNG 3 DESIGH WATER SUPPLY C(ONSTRUCTION
DATE: OATE: DATE:
, ) ] - DESIGN M |mmm | DR
D 4 o PARK 0
DRAWK AMH /09 m
- TRACED
: ceoeo | An Jmm [ A7 REDUCED
¥ °
3 REFERENCES (OPYRIGHT %
g | : - Mo reprodcton s pemitted —
s GOOHEN e o prl it
8 - THS DRAWING WAS PRODUCED BRISBANE (1Y COUNCL
¥ USING AUTOCAD . BRISBAME WATER
§ i ~—
: Brisbane ==
g N rispane ==
i il Water &5 |
,. BNy Water 25
'_'_ B OIS :
g -~ L —
S : - ASSET MANAGEMENT
g . Brisbane Cily  pROFESSIONAL SERVICES
s - ' . PROXCT
&1 . : 0TS :
o
z MANET CRESCENT (SP240)
S SUBMERSIBLE SEWAGE PUMP STATION
oy -
& ‘ mu
'ﬂ_ . .
g : ) i )
£, i _ , SITE LAYOUT .
3 .
é SCALE: Lun. OF  SHEETS
Y L DRAWNG Mo, N,
p-4 a——
. ~ - | 1318-30 |B
! | 2 1 3 I 4 ] 5 T A 6 T 7 1 8
Jse1al TMS844 e ) Active 10/12/2014

Page 27 of 161

S




- L - - = mememm A e e s w emmparee e ma e e —ea = A e e R - - - - - - -t

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manuall I

Q-Pulse |d TMS864

Active 10/12/2014 Page 28 of 161

— -



~

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

i

! 1

o

ADeCTE TEM

Labich compirarim loa Mgriee grods Mamison {1750

Pl compimcton Wiald copmd &) 14 brwde Mumieem

Falgad, Pobm ME° | TE wided whh 85 vinhin towns ond joints dully wabind,
frat fvos P Gad groehd D wiewry suciel

Latorng! iy wnd ooy Sitd ol i DULISY mlt g mal.

‘T My Fied viary nlickiel w Rt drowingl. .

W Lorth rhulh dimp) tn Bt juiceir of oF ey Gl g coaivhrnm
o = wijactel Slick adorier rteoe).

v Hityney, e doyy. ol vrem g A bdery ol GVl
iy ewn w O Sreuap

Lot oo, wd ety gty ot Wk 18 thuts b reme awe et
Gt pabes mmpbarieral e bnp Bykily

hon ity rent aoechey th il g vl

G ety Enimp 4y W01 sy Maie 58 0 gt brie Dered B

By St B0

St worhe's T wuier ol hingr TOTT,

Lecka Doerg T2 A b

Selectri BT < P e

Selartria W1 I oo

Lacinsd T4 Bordd Lok

fain D00 relly vad

Koy Gz RECMA L RICIARC reder by eurt S for Ciordiaton.

Lot Do ¥

Leertrn 070N i

Lalectrn HHTIATY M com

taks WI-N) nfie v

T Lol S bao pin Tekbie podiact
Loct Dout :

Seleciwa TGN vy

Saecive WU 3 om
Lackweed T Birvdl Lk

i SSIAYUU reler 1

i LR K o g

Koy (e M4SN

Magod cocaiticen. Food wits Lake UL bere B-TL7

ERAR MR T T
Fhundyrd LR 1Al
Lwroal B Frogeeney AL S
Hﬂw‘““ L8 val

Reiel i VCup -

futcl Aatlery Yettuy MOWO( /T YA
berod (wre Puin bac? i s

S| Grosl Larrasd kv s ul

Dyl of kv LY

Do o Praducies LT
Roswery & Profaten by berren

and catesees

Sarvece (i - .

P et cxwming 2000
torns o gt tau 1

Lorfiny Syviem ms

[l :
et et

Fouh s ol coewl wiS, b, doanit, ool degraor O WL
fartatrs proveatmsl @ soaniems wit &5 B804 K5 ITE oy
Bt U il ik ey, Srupcerl @ comvartion curling, | ois webee sty

Sygply DELAE ALPERTECR SO pindfer Co? [y mamlectonw ' rolmmgmadulions

QBT & DOTRAA (OrOmERTS - Dulinx Ml frcen DbLE mahl Mk

WIERKE GUNE Mmpwaiieg pumch:. Eviviesns, (30 - (KT Irghd Whly (0

Mo B P Pt o bt 7

b ] S

A oy by b P YW T LT Grade wlt el comdarter.

Comtryl gy Incirammigtin: Wi o Ol Capeer Coisciery ol B e

cotall &5 dritlel bniny snbered wach wi wd boruinaiul by O mer of

preprais pr-apsied isg g

Precr vitim s by minimen [Soymm tireded opper omfertery, phare

colmp Doden 41 drlafcd Moy

Lew vl inchritelion siguaty 4 4-Hnd sigeaty iired & shiskind poir

i vt WSope, Lot oF s ot iy

Lorts cother minmgs TS5 Oonble

Vort o S oyt jed wky L Sl worl) T

Wity oty vl b el brwagiest TRASP psiim.

Wit mmbar ory sufinlir It de sghl, bap bu Deiem b1 gheva.
QI

L

Fmo vy O 1D

Pebuiegd Blaray QULE TAD

Gorest Pebering Berwdargd

I VA Comtrel it

VAl Bebrel

RYEY Pl

Y ELY Rapi

% ¥ KT Panbier

A Y BT Mgy

ik

133

rr

if
i

1ESSTETIEN
11118

ol
Bur L Exnichees barfh sk Greowoliw

L8065
eyl bty WY mmpvmd Irafaphy i b sy
Warsing. haiwts LW/ pagarend IraMpte .

I

bl ity mared iy I chram ploll wrtal Tireade.

Lahbs apctrtad by ol sirlay ot roecEMl e Sjacanl St il
Vat dort G ecered Wy v gt caie e of e carvr,

Usborsal it st By W0 18 Chuinters st vt Biruada

DLATTT

PR T MrtamlY METER PARDL

- -

b

WS SO0 S FORTGYD i N AIVSTEAD PORATR
AL ofwn A OFORATL

MHET GRATE Pore Ol Tato

LA (ME WAl T
WaTm B Tl
ol T ALAWE STL

£

DIER BN

’
]

s
N EALT {EVELS OFER DN
P OWOXT QaLMEEy

Tl et B B 1%

umlery. syl
syigh Woyads,

DETALL 0
[XTERAL STAMLESS STERL LABEL CETAR}

—
®
R Q-
- ® o 0O
M Disiribtion Boord Poap ol Pump M2
) b
Ve Cottactes () wiring Liagus PYC
Sarge Arrechors Trptwns Lastanw ([ viring Ll P

T Poiad ot [ ity L5 P

POVER WRING DETAL

[ 13
"

EEE R EE T

]
o\

- DETAL M
B OSTRBUTION BOARD ARRANCEMENT

) !

1 5

. -~ ]
6 L 7 L 8
) A
—t
-
s s
% ¥ .1
o —5 e _g 8
p— S . _ \
(4] [%] - E —
: (5‘13 - @ 201 Cagricly Sk, Brizhw, GPO Box G52 Frivbone, QL0 4001
=N _’i':‘b—z = ~—"] Tokpdone {17) S316 X000 Facsimde {07) 15 X3
# - | wencnaat bk bramllihd o
"o % g * DTG ] _
:@.H-—'*" . JES R an 00 My B - i A 4B T )
N A 3 ek s b -
o I mw §
§ B |26.0583 GERERATOR ADKKD ALL
= 5 —T A e AsBRT
M| Date MEICHENT HIWLS ;
) 5 AMENDMENT L ISSUE REGISTER
MANACER t':z(mm : s
s -1 HMOLDGY
® |.[ 3 || |
s | T 1 oate: DATE: )
i DRECTOR OF mcw;gﬂ 1{1&(‘1& t,;rm -
. PLAIOGHG L D U6 WATER SUPPLY
K e (rgat g‘f—&"") ‘ -
: b dytrintes beard (55 { 11}
'3 Seb-deictebion foard Qs - DATE: DATE: OATE: :
Ambriet [ ENGMEER "
E ET.?:: s DESEN A M e ] i
0] e o DLAVN ™ wrym | RO
St gy g Pushe e ans i
u Pynp Locak el Pucch-huifbion 0% . }
s Lol Sebarter Sk ans TRACED ' :
= Sar Aivestie dors Reeel Pech-heliesd #1225 - .
o | m—— e s e CHECRED AR vom | A7 ! REDCED ‘
N%Wﬁgﬂ REFEREMCES COPYRIGHT %6 : . I
L] Gy Runting Neloaion Lig? $as _ ~ tiva i3 peruitled 4 .
DETAL R LADD FLE Mo ol et o |
GFSCUTCHECH CUTOUT DETAL) T"S_Wm\mw BRISDAME (1Y '(551 jl
—_— !
H ~———— |
Brishane == |
Water /2535 1‘
i
. i
: = ASSET MANAGEMENT ‘
Brisbane Cily  pROFESSIONAL SERVICES |
PROJCT }
DTS ,
| MANET CRESCENT (SP240) ,
SUBMERSIBLE SEWAGE PUMP STATION |
nne !
SWITCHBOARD CONSTRUCTION NOTES . ;
SME | % o ses .'
/ = 1318-21 |B
I 3 [ 7 | )

Q-Pulse Id TMS864

Active 10/12/2014

Page 29 of 161

A



Q-Pulse |d TMS864

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manuall

Active 10/12/2014

Page 30 of 161




SP240 Manet Street Forest Lake SPS Switchboard Connection Fociliﬁesrfor éo;kup Genero_foF Sets at SPSs Generator Connecfion OM Manual

GMNPDFecan\od\SP240\1318-20_B.dwy), 20/08/2003 08:26:40 AM, SCumberend, Date Plotted

N . _ , ' BN
i - T T 3 T T T 5 T % l 7 T G
/ IV jTOeis SPraRT A
—3—" Bio o (0
= HEI H o 1.
N ey - S P “Foy
‘ ] . [ ] 150 ol )
Gl-’ ;i %20 % — 0
e e ” ) . D l'" EI""L f r_) \Q g | — r *
N —— - —r P S— —T
1 W01 KDY REAMaB o00% 7 KIY RN ] i w00 (O KA N ) ||
A h ; B A : /U
I/ e == I -
1 A |
: . . ADDITIONAL =
ey GEMERATOR CUBILE ‘
| = |l| o ] — J®
3 woxns | B ‘ ' sa 9u ¢ I o w6 womms L @ 251 Carbt S, Bims, G0 Bx 638 B, QL0 K01
§EF B s s v o || i B ! o 880 SUELD FESK win e 3 WOML SIFPOKT 101 Saov EE |~ Tekghoma (07) 3316 300 Fecxids {07) 5516 X553
o RN || |omeer enwamen )
[ ( ~
' 1 4 . B %050 GENERATOR ADDED ALl
msmu;w ) oL ¥ Sook S1AYD =5 A ISR ASBULT
' s % | Datet  AMERDMENT NS
. L umn.nj Il C
i L] s o " S § A Fnk | ™ S AMENDMENT & ISSUE REGISTER
[} /v MOPROE GASKE] T ! K <
e 4 : . D) ELp s ek L———I’” ! R %{wog? SERVIES
~LEFT HAND ViEw . ,- FRONT VIEW REAR VIEW RIGHT HAND VIEW : ]
- ERE— T DATE: DATE:
- DRECTOR OF DRECTOR OF DRELTOR OF -
PLANIGNG § DESIGN WATER SUPPLY (ONSTRUCTION
DATE: DATE: DATE:
DESIGN AH sm | ek
- Q e | ok [ e | ST 0
f 3 ' TRACED
| 188 : thihiall : vean | an | vem A7 REDUCED
: - ur ® St se " REFERENCES (OPYRIGHT D%
E-:-,.T...- . ‘ adall i - CADD FLE Mo. .:m;;‘:'%d
- e e THS DRAWSHG WAS PRODULED BRISBANE CTTY COUNCHL
g T ‘ USO; AUTOCAD BRISBANE WATER
e e o e— : —
- d » i R Brisbane =
offe e jo .o i Water 2=
R Wy g = = ey, s e/ —— |
| i/ A §ﬁ B ASSET MANAGEMENT
g@ i ; hu.?m ; Brisbane Cify - PROFESSIONAL SERVICES
s R PROXCT '
Sa s SO = ® ; e IDTS }__
b v MANET CRESCENT (SP240) -
- o - SUBMERSIBLE SEWAGE PUMP STATION
: —L T T .
!;Mmuﬂlman ms'nn| . ' ) wseLe ) me -
. ° CRONT SREAKER OWSSE DETAL W MRATED e SEX Ml FRSCD S SIY WAl
LEFT HAND ELEVATION v FRONT ELEVATION ) S, REAR ELEVATION ‘ SWITCHBOARD GENERAL ARRANGEMENT
DOORS & SHIELDS REMOVED DOORS & SHIELDS REMOVED - ] DOORS & SHELDS REMOVED
' SIALE: J %o OF SIS
= 1318-20 |
) [ 2 T 3 [ 4 1 . 5 T 6 ] 7 I 8
Page 31 of 161

Acﬂvg 10/12/2014




Facilfies for Backup Generator Sefs ¢
e ,f, e ch?ﬁér ok 1

:
)
>3

»
Ly~ [
F o

:_. i,,...r ._
a3 | &

)
Ul

L b
B
R UNE B
-

-

i W

T

gy v ‘|,_"}-.|:'||.1. 1:_!" i

W XL el

Az - i ‘f‘- = .. ‘, e

Al *"F'E. :—*i‘r‘.t;’h‘n :
R R Y Al Y

e A




_ .

p Generator Sets at SPSs Generator Connection OM Manual =

Snanssnst | N—— . Y ,A.'»" L i .

Q

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for BockJ

.

GM1IVPOFwoan\od\SP240\1318-15_B.dwyg, 20/08/2003 08:28:07 AM, SCumberiand, Dato Plotted .

Page 33 of 161

Active 10/12/2014

m

! I 2 | 3 I 4 | 5 i 6 [ 7 I 8
RTy - . ~ RWU _ RTU
TERMINAL STRIP . - TERMINAL STRIP : - TERMINAL STRIP .
- = L v L gy e £% «(Fe aeton o w] = =&
wavamamony { E -H-7== 2l oam? — o lulllllmll v prisisg {Zr = r&ll“uln o
= =
el = = i et = 1 A el = = e m N S
S n —4 H o |
XA BASE 10 SPLY 7 = o e
5 3 i 1 [ oudlitoto ol w Wy 3 R 0w | e I . o
KPNY RONATIERY .ﬁ 2 -~ ] SSONG BAT e 1 L3¢ CONTACKS w1 own peprn " * T e S T
2 L= DAL LAY ) w__ - - 1) ANALOGE
o .ﬁ : ] |lmlll..|xrl | H®“s! i 9 o noOLE CATWOOR PROTECTEN 2 w e WUt
xrx. = u I ) nrsiie N L2 i B u ! asan T {=—H-— aan HOOULE
opomaren | v IN lll == u 1w x!-“.nﬂ:izgn-i [ D ) r.l. lll =5 N | ] ) lmlna.u sar !
O VOO0 " * | Sz Rew 7 SiaLIACIaN ﬂ U Lo e — ove . one * -2 - e
a0 e ] s 3 L] DA LT P e Kl =a L] . - D .
NP 2K (eETACT N 2 ——— ;) e — 1 3]G
e e 1 it = S B e e ] i = e (R =
voaxrswes [ 7 - === ] ) e vi.ﬁ MIA lllll = & - = >
o nosmnn ™ ﬁﬂl ==l o SN “ 1 am — = = |Hmlnﬂ o
51 7 [ | -7 3 wl =pll i i ESRUN TRAETTER 00 X AN
R RAR N I . > .NM bl = = ve YD o s k== e =] wn
= 1 ot s w - . A=
LS P m\p\ ) -—=- 1 e eyl o C oy o = LA I ] .ﬂwﬂ. e .ﬁ e e
TRESH PER (OACTOR (1 [ W uwl i == ol e SN g_-.n N Q0T ST o > M = .e: NODULE b1
. ’ o = - g b =] %
: . Legmpmanee o pae ”l “FEAT] : psbnoniall _® o~ M F——1. S avwi ? .
s B r_ans o
utoramme [ a_ .-..l Er Mt o e a .:ww_...w.“..»_-..ﬂﬁul == = .. |
5 = 3 1 v oewmcowsmg 090909090 2~ L-ER 4 -+
b o : N. ﬁu.fnmu.u-,l = gﬁs&ﬂau.:a JP%MI&....IH@HI o , B 1260503 GEMERATOR ADOED ALY
i L I c—— .05 AL
b — - [x[_ == 1 ., CATIEX MTEC DN \(ufn» i ..A == - - . )
: s - . R L R Y- . A s ASBLT
SITL ATTONTDS KAt RESET PR wa LA == we .’QE: * -y MINN@H ST : .
SN T - = ﬂ Ns ; y %o | DAt AMEIOHENT aTIALS
AOCAL REPOTE SELICTOR { P o] r“ || Lo v oot . u | g .
AR S eodiiaer B D 2 e N O I AMENDMENT & ISSUE REGSTER
sowameenmnios [ w1 e w6 A w$ L QUh\U . PANAGER DRECTOR OF
) ) = :
mmosmam (T o ws -T2 1w o rr e e M w . § y : : . TECIOLOGY SERVICES
o . :
P AT R B gy g — gy =i SHED . . .
"™ - -4 2 wuT . ,
oo [T om RH-TS- 11 om il Bermvu (e EEE AW T OO E DATE: DATE:
rowemseny [ om T H =247 om ok 1 ﬁ.lnwemlu- w [ ! . : DRECTOR OF [ omecromee - | osecron o
[ 31L|“il“mlﬂll o [ = N . : PLAIOENG 3 DESIGN WATER SUPPLY COMSTRUCTION .
. . A 3 - ——
vascrsies [ w“ HrM!IIWl!II — om * rM - M B
9| = | ET) ) ) .
MOTIR THERISTR B2 [ NM == — [ AH =3 DATE: DATE: ] DATE:
et U e 1 o \ e ds | A | m | DR
—a == e =N
L i e M o eyl o { w X o | SIPERVSIG
. A " am ] - JORs Lobd LI i
TRAKSRORER CNTACTR (1 ( ..esllluw =l o (N MOOULE )
. oM |
,HIJHII llllll ' TRACED .
" ) . , .
— Hy-== . ) ) O€oED | AN som | A2 REDUCED
rm e L == . . REFERENCES (OPYRIGHT D%
o ' : Ho reprodaction i persidted
em ) F-——=— CADD FILE Mo, .l‘lhﬂ‘.lvi._d.ﬂs
: L.} . . - . - the express consent of
E L51] 2 ik . . THS DRAWING WAS PROOUCED SRISBANE OTY (OUN(L
. ' . USING AUTOCAD BRISBANE WATER
L N — N’
[] N N’
Brisbane ==
X : o~
oy Waler =5
. e - el R .
S
> ey ASSET MANAGEMENT
Brisbane Cily  pROFESSIONAL SERVICES
PROXCT
IDTS A ‘
MANET CRESCENT (SP240)
SUBMERSIBLE SEWAGE PUMP STATION
Tme
RTU TERMINATION DIAGRAM
SCALE: ~ ™ OF  SHEETS .
AMDD.

- Hw_:w.. 15

—

Q-P'LT[%'HTT-\/TSB&ZI e

I



|
i_ Q-Pulse Id TMS864

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

Active 10/12/2014

Page 34 of 161




| F . SP240 Manet Sfreet Forest Lake SPS Switchboard Connection Facilities for Bockapbve_ne’rz:nér Sets at SPSs Generator Connéction’ OM Manual e
. [ S —— ) et [C— e . 2 g £ " .
» . . . '] g o M
. i 3 .
QM 1\POFecen\ofSP240M318-10_B.dwy, 20/05/2003 08:24:83 AM, SCumberiand, Oate Plotted g
= T = T 5 y 5 T 5 T =
L I 1 1 r 1 I i ¥ I T I 1 | | i | LI T T | L 3 1 1 T ! LR ) 1 ] T LG
8 8 9 & & ¢ & K 2 g B & & B 2 R 2 B & I =& & = F ST 2 3 o o T T - “w oo~ -
H 318 E 5
i p §
s
2
Ei T 9 . |-
EhL 4 g o
“E - = LY ] -
- §
w3 LI 3
Py &
~ . wvin wn [ I stans o ~
S TRANSFORMER -
oA _am | o~ _—_I(WAUCR i ; @ 1] 5 :g
- Sta - y d88%
N 1471 e"‘ —I(NTAUN ! 8 E e g% = a__ga ».j .
- e a 4 -
™ wn | o™ ) inacron - S g i@ ¥ oz ¥ s gggs
: ]
| ' ® g —
S
- é =
SALR LK " g ‘/—]m stk . z
T —)
AR e Lo (ONTACTOR g
2 e T .
8 w9 ¢ [ & 3] sean _wn e “J e ] @ ,;5
, . . . w > X &
5¢ iii' §sf iii,' iis' i,' J g/nu'm L L7 ;Av. ] om CONIRGL POVER OW x:: [T
@ THEMAL OVERLOAD ML
N pum | g™ ] stant 112 weaLs
S U Y P PO O < - : N . P o
| wuos|unal-enns|onon ....“i - sun N Sy HOTOR THERMSTOR ik AL
- Y - AMRATOR | b g o AUTD TRANSFORMER THERUAL S/ ! /5 o oy -
1 1) & 2 3 §jge " h | o= REPOTE § H < Lok AEsEr 14 ™AL "
Y Y PR PPt PR P P < Bt g R TRANSFORMER (ONTALIOR 1Al ~ )
550 (557 550|588 55050 558 : . e 2 ] =
. a " . ' 'z IR (D 1ot M
eolienjienlioe]lion] 0e]enen ad 3 —-B- ATTINTION 10m SHLALY, o>
—T ""li aeLn T it Kér. GEMCRATOR $ANYD ;‘: AL -
rew| e bl Mt e - . NERATOR FAULY ! ;L
. R v e a8 gy A e i
B ¥ o ¥ 8 § 3 L o — XAL/REROTE 577 — ™S
iofeigl slazgieigiighesgls M e o ~ et aecone SURGLCHARGE PORXENT ALARA BN et
§39155F) 5[558/559|558)35 3 - STt PovEN O w5 wan
. s —um [y ~Tinortcrion auemn @
eeclana] ofcacfioalinal.aa . . e[ = =3 o]— '
— Ml af o spane CONTROL POVER OW e ALK
fad L——><———m——'—® <-|£~ THIRNAL OVERLOAD ~| o-48al ™AL —
i F @3-~ B spant s i~ jo—fuat L
| wun | T ole-- LHENGECY S0P | @ ';;.l: onin
1D S~ o SPARE MOTOR TMERMISTOR L e - SNLALW
i s -’—9 --|:1 E g2 WUT0 ThawstorER e s/v | | @1uA s N e
| 1@ - IE SPARE = < 100AL RESET e e T LY
i eecllae] ol o o cndane SLUD SR P § R TRANSFORMER (ONTACTOR ~| o—RAL M :
| °~ 3 % fo
i voul ga] = »l o] emf =~ o]l . 2 eln § N =l @
Py NP . Py = _ . -, - 0741 v
, o § ] q s | WM 'ez:‘J.;l PHP Ma. 2 CURRINT g |~ i Ll
8| s8] g6l ¢ e8| i@ §MlP [ 1017 1 g 2 p0v0 s CORMATCR Pt 0w S A
¥ s¥| s* s¥| 8% 8% § fain ot B TT T LY P . ?\@, GEAERATOR RUMMMG -l @ ::z[: L !
e M 0 dn] - - . .
- L——X AL @-:-< +§‘ PP Mo, 1 CLRRENT L/- GMRATOR (WL 1ED meA o masn :
i e e i i s [ mfi"’ i b o, 1 povee Falll oo s i
] wd wu wu ca os] =4 = L —— ke pa - CATHODK PROTECTION ol L
| = . - hd = - @ —
- [{oPERERE ~ .
ML L%_" PARE
- Ix
s | : D T gfwn DELVIRY PRESSIRE .
I .
18 | L ::ﬁ: L? 8|~ WELL LEVEL
1 . n ) j:.:lz g o
8 >0 Jofe o [0 s (T TR P SIRE
® <~ '
Ro|n @ g E
—_ R ~p  REFERENCE ELECTRODE
i - m - sy | Mti‘ o, 7 g
=2 v ® » (=} < .
! 2 2 2g%5¢% £ £ ggé =z F e XL \E rercremce ceereooe B 5
g g Egag = 5;;: LTIt S MNP ) s M. ) ~ .
| |58 2 & 35 % % g B wam [ - onle ? TIE e vunact I |
| 7% P Gz g = I'—><———Am‘-o--~ VE RECTRER (RRENT
RIS ER IR o R
! e~ =
1 .
; : - . .
~ : - ~
- . — =[ e a | = [ o A Y ™~ =
| THIEEEEE SHEBHEHEEE I INEEE 2 g5
‘ ™ N E=R-T] = el ; g" ) 8 == st
. : 5 |BES | & HER: na NEHE 2 g2
| ¥ § 3 Eji 1 F a > Z{z]2 _ , £ Z2
. a ‘@ gf z zilz E = ) g
P ) w = é m =
; p— 12 =) = -4 o O =z
i o =) 5= g & & A 3E :
h— £ [83 3 o) § $l3(5 5B - 8 { s - 2l=
' oo = > Z P 3 == g i 13 3f 21
3 o= |3 53' §a dHIRE 1§ B 1=
| | ™ 2 - = - - =1 = g g .S € '} [« § rm
— 3 ¥ % |8 % 754 B— §§ EOFR18|% )8 S R Lol
O (R F 5 o Qg o 283 i g o T
' & - o D> 3 2 ER \ R £ D
= S N W LERTE | 2 3R g i3 its 220 |°
E S p= gav m < -la' - - 2?\ R g E =
; 2l = 5 =Z e £3ls 3 A =2
» () g gg “w a [aa]
| = 3 ] a o
' E =) w -2 a E g [
. : z &
‘ 1 = gl |8 ra
| o | 5l |= 1 g8 ~<
i ' LS
- 1 m Hi o 1 ) ] @ ] >

Q-Pulse Id TMS864~ ~ T~

- - - - Active 10/12/2014

Page 35 of 161




; ] _1 2 a i 4 —l— - : b I 6 l 7 B .
- ! fLY (ONTROL 24,0¥_AC (ONTROL NOTES
| | 2 1AL VRIS B CAIRE CORLs ARl AR wil 1
| RIU NPUTS 2407 AL FROW ™ m.mnm::é :?; 1
! A 3 PR we oM (OmT S -Or TRBUTION . PAN PP o Yt !
! B ot F/O——%_E) STt POVER v BOARD LCRE1 @ - 22 A |
: . LRS- - {SHT ) L e w07 SURTHARGE IPOENT AL Orn VBTG« 4 ke FLOW, LVIL PRISSLRT) . .
: B »—— = SURCHARGE BIIKENT ALAR . : ;
| A A ey * e 2 otenc oo - R -
- lo—o| go— o0 O L0 REPOIE 4—a ELECTROOL RTU 1/D CARUNG & NSTALLID 10 PROPOSED !
.oe L e 2o e
B i 3 .
Hp T x° O —(C ;‘ ) - H'" o ::;gsmm _ — 3 MEMS SHOWN AS DOTIED ARL FOR FUTURE OMLY. ] !
| i o 3 . R T " 4 TORMDW, WUBER SHOWH EITHER WAMEDUTELY |
H: ;i; i L qu_m Pt & G4 5) [PROTECTON weT BLLOW, RIGHT OR LEFT OF TERMIMAL
- ° 0 —0—L—(, ) GEMERATOR FALED & SROTE 2t 5 VSE TERMNAS W 10 B TTED W 00w I ’
. = R ! | -A/u\_ LOCADED TEROWS 1B G !
. o] e © <Yl T -
10 : T, ] \A_‘) W C“ - . - B
0 Q ——) e ﬁ \ : RTU ANALOG INPUTS o — ’
11 \ = .
, u . , ¢ - A"{MC/&@ - ' @H Tecphoro (07) 3516 100 Focninde (77) 531 BT
-~ ——0 () CLMERATOR: (OOECTED A - . : MACEMENT © ek bnoolighlome ‘ :
~ , ® Y ' : Wm S eomn-xioesD
\ _k‘_“““ o A r‘:-m " H Ty 0 - | S ey . e = !
o OSA (/) Ao PRolecion , ’
H
| 15 N : N B [005m . GEMERATDR ADCED AL,
i 15 i J s lnrm ASERT
: €l QP‘ ‘ S m& N [ OAIf AM(MOrERT NTLS c ’
1
1 - v o A1 AMENDHENT & ISSUE REGSTER
' e } HARAGR DRLCTOR OF ‘
\ RiU OLTPUTS b : TECHMOL 0GY SERVCES
o ) e " ATIDTION BOCATOR ‘ ’
: m - C &) (5MITCHBOARDY DATE DATE:
' ) B RY X S ORECTOR OF DRECTOR OF DRRICTOR OF ‘
. | 2 PLANG § D SK WATER SUPPLY COMS TRUCTION ’
o - (ATHOOX. PROT]
] e D
- =g | - - » '
o | N > LS :ém1 | DELIVIRY PRESSURE DATE: DATE: _— DATE:
L of = e Ty | ow - wo | | | 0S8 | . ’
i _ ] | 24 - " [ REFERENCE ELELTROTES \ / R T e D E
! g - —-@0— ' LEGEND: TRACED |
: . . =] ™™ ‘ ﬂ_ _ E:::(Tmm_ GECED T AN sem (A7} REKED ‘ ’
J — X G : . Fas et REFLRENCES (OPYRIGHT %86 .
. - g B - £-15 3 - A o D_LW_E:I m.u BTAL FUSE TERIAL ‘ l.)mtrs ted - ;
' é il < r:smm . {-% S Am e BE e O . RTU [ TERew AL b Yhe express Comsesd of
: _ GLHERATOR REMOTE START, —o—O0—""wm) | GENERATOR Lo, o wve - THES DRAWNG WAS PROQUCED BRISBANE CITY COUMCL
H n & M ou CONTROL o . M PR o SITCHEOARD TERUL LSHG AUTOCAD BRISBANE WATER |
- I8 EEMERATOR REMOTL 5TOP I ﬂzsm_u—-ﬂl, ) | sockeT [ParTl OLE—] s ATHODK. PROTEC TN :
. h - 2 SPAE TERFINAL - i
§ 1 - = - o () wwoam et BﬂSbane N ’ ’
’ 3 » FOR CATHODIL PROTELTIO o e EE L a er E .
j 2N e 203 | - C—> womam ﬁ S
& [———J awmswen :
8 | = T — RECTRER (URRINT - cauprent mon Brisbo = ASSET MANAGEMENT . . ‘
E 1. | ]--— :::Q 13 M Ul TN %, nsoane Cﬂy PROFESSIONAL SERVICES I
A E i ‘ E'?_‘."__ e an. RECTIHES YOLTAGL L : ] ‘ (A RN TL e PBTIS . ‘
It [ U S T P S e e - \
£ I e - REEROMCE ICTROC [T |1 [ HHE =TI m L T A MANET STREET (SP240) | ’
=0 N | e —— — s NCE mEcTRODE [T U RS SR P U I 0 i A T 7 A SUBMERSIBLE SEWAGE PUMP STATION
: - L1 A K] e i I a b I -tet T P L i
- 2l L= L T R e i e T S T T A e <
. g oo - g T om S N M- I T SR N B R ik COMMON CONTROL, WELL LEVEL, DELIVERY ;
N P  n : M I - A = A PRESSURE & SURCHARGE IMMINENT 3 I
: g » £ un ——em R HHEEEHE R ECRHY A SCHEMATIC WIRING DIAGRAM ;
n I v . e - /- ; - I
. é = i H H - I H N B R i =% e | % o s ’
= - - —tsiv -a 1 s lm = |+ v dm = 5 S T ¥ ) AMEND.
3 s A E e e -3 I am 1 : ' —_— |
] 2 I 3 1 4 | 5 T 3 I 7 T 3 '
L f
} . I
Q-Pulse |d TMS864 Active 10/12/2014 5 Page 36 of 161 !




Q-Pulse |d TMS864

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manuall

Active 10/12/2014

Page 37 of 161




M.,.-..ﬂ
—

SP240 Manet Street Forest Lake SPS Switchboard Connection F_<J_‘<:_il_itie--s for Backup Generator Sefs at SPSs Génerditor Connechon OM Manual

|

) )
] T 2 T 3 T 3 l 5 T 5 l 7 7 o
i
i 1 CONTINUED FROM NOTES
- SHEET 03
1. CATHODKC PROTECTION — FUTURL.
| 2 THIS UNIT TO BE SUPPLIED BY OTHERS.
A 240VAC CABLE 5 INSTALLED 10
3 _ PROPOSED CATHODIC PROTECTION AREA al
: Al TERMINAL STRP FOR CONNECTION BY OTHERS
7 - ¢ 2 TERMINAL NUMBER SHOWH ENTHER IMMEDTELY
BELOW, RIGHT OR LEFY OF TERMINAL
5
oo
- © - 3 SURCHARGE PSINENT ELECTRODE RELAY ’
I —® ]
- @ m o TR
. - 8 ;\ [1]] f: :n::
. ) | (13
AN +—®@ ~ B
- 10 e — GPO o —
"9 ) @x L % < ’ ' . N
| n @) Y . ' : @ 21 Charolle Sireel, Brishane, GPO Bax 668 Brnbare, QLD 4001
Lw o RTU LAPTOP G.P.0. (10ASN3I R - | =" " Toephone (07) 1315 3000 Fecsirale (07) 1016 1333
12 @"/c - MAMAGEMENT Erak boeoddghd comon
i~ @ TTTEW " SWIT(HBOARD FLUDRESCENT (MOOR SWITCHED) [ ] DICHEIRNG . o0y s 0 o
[~ X Ao ' . : | Dvromen N - )
4y B ST e BB g e e meresTOecmses ot o o s e U : : : g
— o \’ x “/% 68, (ATHOOKC PROTECTION (mIF 5| (NoTE 1)
11 . LU . -
- ) }o__eg;_ kW L CURRENT TRANSOUCERS AUX. SUPPLY N1
15 ) 8 10503 GENERATOR ADDED ALT.
" w ) A fsrorss AS BULT
@,< g one L1 RTU PO om =
- ' /0‘—‘1:7__ PR ! U POVER SUPPLY ’ Wo | DATE AMENDMENT NTIALS c
ClLw @ AMENDMENT ‘& ISSUE REGISTER
5 ‘ V4 2 @ @ e X VD supoLY MANAGER ORECTOR OF
w e Hoec/ €3 ™ TEGHNL0GY SERVICES
- DATE: DATE:
] | 1 20 DRECTOR OF DRECTOR OF DRECTOR OF
PLANNNG L DFSIGN- WATER SUPPLY CONSTRUCTION
|2 .
” n GENERATOR ,
: - INPUT POWER DATE: OATE: DATE:
. KET N
[ soet . wsow | A | sww | DOER
’ D
] P | 2 DRAWN K| mm | ST
h ' 5 . LEGEM) TRACED
—-l }- RELAY 0B - i
X & CONTACTOR (0L vee | an s |A7) 0 e
g [] FELD DEVIE REFEREMCES (OPYRIGHT 06
. — 2 y o reproduction is peraitted —
g - ° _RTAL FUSE TERMMAL . ] v
- "mc_)n RTAL UMK TERMNAL (ADDALE Mo "“‘m“:.;.'&'{.;':&m
§ | » Y v THIS DRAWING WAS PRODUCED BRISBANE OTY (QUNCL
? D SWITCHBOARD TERMIAL USING AUTOCAD BRISBANE WATER
il F b a CATHOOK PROTECTION —~———
_J - T o
5w o Brisbane ==
gl - =0 wwoam s = |.
AL C—=> wmwm whn Wate%
3 —— LT UL ‘ 2
gl L» N . ASSET MANAGEMENT
g EQUPHENT TEN M. Brisbane Cily pROFESSIONAL SERVICES
3
J 8 - 053 008 et FIRS%I .
M e | —) [0 ] ) ot - [~ [ . )
qr” 2 e R e T e s A MANET CRESCENT (SP240)
: b I T B L e B L B o e S Lo S AT ISR T 5 SUBMERSIBLE SEWAGE PUMP STATION
. P B Y- I K- R 1% s e 'l -
E :-"3 8 % i sl o 5 ; Ry 15 e R T 15 TILE
. gl I . o .'.:.: s E A ' o B el e A MISCELLANEOUS LIGHT & POWER
8 r- | 5 ;::: A E?: : : oo E': H "'u__..:.’—__ RN N HEH é} ’ SCHEMATIC WIRING DIAGRAM .
J g | = @ El:: E E [ ;‘: : : e R o : : - : : A |
. & :-:': : ': TR EE ) T ST = T A sene ] o OF  SHEEYS
= - > rey :‘ : : ”e :‘ [} - g :‘ : ,l ~ .m -\)/‘?, - } : A DRAWNG Mo. AT,
; 2 S EH e HEH R - H 1318-05 B
1 2 | 3 IS 4 ] 5 i 6 1 7 T 8
Q-PUSe T TMS864- Active ]0/12122]4 Page 38 of 161

. J



Q-Pulse |d TMS864

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manuall

Active 10/12/2014

Page 39 of 161




=" = e — e —

" TSP240 Manet Street Forest Lake SPS Switchboard Connection Facilifies for Bquup Generator Sets at $PSs Generdfor Connechion ONMManuat

1 v 1 P I S 4 3 : i 2 - ] 6 1 ! ] 8
: I\ T . : : ’
i ' {L®‘“— ) POWER 400A PLUGS (KEYED] . s0¢ NOTES
7 SEQES ILJ‘ ] 7 b iy -1 | TTTTT ‘ TTTTTTTTY I, MG & PP CRCUT BREAKERS ARE
F° Yemse, o ] seaes [ A A E A |k w—-alul ) uzz A (G = 1111? s {10fnfujoiu LINC SIDE. SHROUDED.
] N A "'_”m”" /4 f\"":‘\i + T112 x6-= Nzl ]s bo L1 e o 1. CRCWT BREALIRS RATEGS 9 ST (OAD § N
] o A— ! HL d . . ENSURE FYPD 2 COCIEIATION WTH COMTACTRS. &
. 5A . o OVERLOATS T0 K¢ M3-L
L : Lt
240 - 2V BASKC Kk X CLM ‘7 oL Xk X f . TERriwa; MSOLR 0w ITHER PEDWTELY
. TRANSFORMER 1AUT S10v, GUAT O LEFT OF TERMELAL.
] - TYPE T R 0 : T . FsE T0emaLS ARE To BE ATTED MITH 00w
. 6 INDICATHG . TEG:I N FUSE-L DS UMLESS DIMENWTSE SHOWRL
|| vam ] o : E S LT UL B : I
R i ‘ . : R : S GFATLED & CRCUN GREAKIR SITIOGS TO%..
" . A . ; ] ll:}:%ﬁ -4 'ff') 7. (RMAL OVTRLOAD SETIOGS WA
i : 240¥ AC w : ‘ GFALT g n
T 9 , Pwr (OWTROL, SHEET §  ——— YNV - ; -X6 5 € )
n ‘ 6 J\ N — : GRUELLS & | ceneraTor
sl w A~ _ Y ——M I—D—-' Y6 S L conmmot , ‘ - B
i / S ' B e _(ﬁ) SOCKET (PART) o —_—
. <
- | n efﬁ’ 1% (n D GO -, & @ 291 Curiotie: Shwek, Bribere. (PO Bz 050 Brisbene, QLD 4007
(NOTE 1&2) [ '—D—?_-__-a) " Tephece (97) X6 X0 Facsioe: {7) 3316 2383
H 3 = - : ’ VARICENENT Emt . .
- . ﬁ\ 70kA cn @ [4}] 10“ ' \D -— ENGMIERING bpion
13 @ S OE ® —t (i SBHRIRE P Mo _ P—— @6 by - o )
) -~ i e e el f =¥ | O———] = _.E;. — (E 'EWL} 14.A - ) RS o ! 5——'— - . A = : 4
( wlb= ~ -
of ‘
- Or 1o ' |
[ 15 - [] j X ' B |ressm GEMERATOR ADCXD ' ALL.
E R X : . . :
‘ 8 = I 17) KWTy - N1+ - & [ererss AS BT
. A - & .
- ‘ , = RO " MU/1- (] ema @ E_] PURE Yot k¥ ' o | OATE AMENDHENT NS
t — O = ] C
1el » . _ _ _ AMENDMENT & ISSUE REGISTER
- L33 - ' : g
1 _ - : " . ; oL HAMAGER DRECTOR OF :
i ‘ ~ ® . o il TECHMRLOGY SERVICES
, _ , 24V AL MY, SUPPLY T 7 S {E}—I PN bot ANPS AUTOTRANSFORMER NOTES )
| 19 FROM kW &Rsamn . T o 1. WH P OFF AL CONTACTORS ARE: OPEM. MG DATE
b . ’ o Z UPON RECEMNG START SIGHAL, STAR & |
| | ) ] . . . TRANSFORMER CONTACTORS CLOSE. DRECT0R OF DRECTOR OF DIRECTOR OF —
: PLOBBGD DISIN | WATER SUPPLY (DMGTRUCTION
' : . 24V A ) e - 1 NTER A PRE-DETERMINED DELAY THE STAR
— . . ——— PUMP [ONTROL  SHEE] & TONTACTOR OPEMS & THE UNE CONTACTOR N
: - : CLOSES, . ’
HE . : : e 4. THE TRANSFORMER CONACTOR THEN OPENS DATE: ‘ AT DATE:
] . 5 . Y - . RASTMTELY. . II )
- R . . . . . SGH AH LTy
. ol : : ﬁ”vaE o 5 THE PUMP 15 NOW ON LM AT RATED W EHARGE 1
, VOLTAE & SPEID. SIPERVISNG
) : . DRAWR wm CL L
‘ | = : . 56 tn . B . LEGEND: . . JIRAED . .
: S (NOTC 1) . i } . ‘ ' -I }- RELAY 08 ' :
e ' - . CECTD | AR avm | A7 REDUCED
N | @ T O @x ® - - Pojoi B *
2 . . ) 5 5\ 4 - v gm{s PP Mo} [ } ROLD DEWXE - [OPYRIGHT 1@%
~ * ~ \3) EL o T FUSE TERMUAL Mo reprodction iz permitted ]
WAL 2 v ' e ) par y RTAL L TERINAL (DO FLL ke : o e e sonsent o '
| 28 @ Hi: [] {h Dﬂll% ) THS DRAVRG WAS PRODUCED BRISBANE (Y COUNCL
29 : 0 ) A N o SWITCHBOARD TERMNAL USING AUTRCAD BRISEANE WATIR
- 2 i Ca CATHIDE PROTECTIN _—
: o 248 TN B @ Kwiz F-) Y TIRMIMAL B H b R
" BT @y o e Bl A = e risbane==
- E - ¥ —O0— W t A
E - w Q S RTU DEALAL QU7 Fne ! R a er Jﬂ
1 , s [———] aw anuoceetn -~ |18
- = ~" = Y Brisbane Gl o SSET MANAGEMENT
| - | 2400 1 WX SPRLY I E—H T T S s R : ERHENT D% . risbane City pROFESSIONAL SERVICES
- FROM KX & CURRENT - p } 4 i~ PROXCT ~
| s - i A S S i BT ‘ IDTS = :
' : o = e e (SR R 4]0 & MANET CRESCENT (SP240) '
. . . ' on T & . ™ P . .
s — 111 e REEE C A A v LA s R SUBMERSIBLE . SEFAGE PUMP STATION :
AR e R B -2 S B - I R .
g - , BIARD SOLATOR R I R e o e L . me 1
) T . @ ‘ ST I Y - N T B A A\ PUMP No. 1, PUMP No. 2 & INCOMER r
. N - 'BER ) + | ¥ i
e . A HH R R H EEREE A\ POWER SCHEMATIC WIRING DIAGRAM | |
J | BN ERH oY N H A\ |
* 1o . - = EE: E é "o A H EENEIRE A SCALE: T fo. OF  SHEETS |
| » _ CONTIRUED O - I S S i DRAWNG Mo A !
J ' . ST 8 R H aEC N L e : A\ ' 1318_03 B 5
W ey
) ] 2 | 3 [ 4 T 1 7 ‘ ] 8 E
' |

Q-PUIsE T TMS864 Active 10/12/2014 ] ' : Page 40 of 161




Q-Pulse |d TMS864

SP240 Manet Street Forest Lake SPS Switch‘b_oord Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

Active 10/12/2014

Page 41 of 161




SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manuall

This drawing and oll information thereon is the property of Common Loqib Pty. [td. ACN 011 029 262 and is_confidential ond must ndt- be made public or copied.

—(F IN_DOUBT, 75K

Q-Pulse Id TMS864

Active 10/12/2014

- G
EXISTING BOARD L] "“ ]“' MINIMUM SPACE
"ROOF SIDE VIEW - e - 7 .
_ ROOF SIDE VIE o A
H | |
55 25| I
| \L FALL OF ROOF |
; —h OVER 450mm ) A EXISTING , : . NEW
} o - SW/8BD 1 EXTENSION
‘ 500 I 42
FRONT  |le— 45—+ = |
1 ‘
| . SIDE o} J FRONT
; @
) - ! 0/HANG __ fFRONT @ =y g 0/HANG
> / .
S i ' i
. SIDE VIEW | I __ TOP VIEW
[ = 50 50
I R
‘ !
A R
- ""f250‘~| : ‘
\ 1200 600
— H (1 —————————
1420 B Y 320
EXIS/T!NG NEW (FRONT OF
SW/BD EXTENSION - BOARD) 1
U+ + —
- CONFIRM ALL |
HOLES ARE
CLEAR INTERNALLY
(i.e.no angles,
1 welds, brakets etc)
! i
[ K D
}[ K 2200 + |10 = [380 4+ 4 ‘4}5
NIL ? FRONT VIEW | C (TOTAL OF ALL EXTENSIONS) - }
!
TEMPLATE
g 160} D D (BASE) “SIDE ADJACENT
MANET ST f TO EXIST. SW/BD
PAINT COLOUR MIST GREEN - 7w COMMON s/ BRISBANE WATER
| Fin LOGIC e wro. == - STANDARD RH MOUNT WITH EXTENSION
LTN PO. BOX 2008
MATERIAL ALLUMINIUM 1L SSUED. £oR ROV S7v ] Monsfield QLO. 4122 APPROVED 3~ @ JHOSDROS {A3 sheet 171 [ISSUE &
Page 42 of 161



Q-Pulse |d TMS864

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Setfs at SPSs Generator Connection OM Manuall

Active 10/12/2014

Page 43 of 161




This drowing and all information thereon is the prope:"ty of Common Loaic Pty.' Lid. ACN 011 023 262 and is confidential and must not be made public or copied.

(IF IN_DOUST, ASK )=

SP240 Manet Street Forest Loké SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generofof Connection OM Manual

450 -
390 CB Mtg Rails Bar Permeli -
= = =l ] ‘ = 7 =
I | 1 11 l I S ST ! T TTT-T-T-
450
L L S
0 T
OF 35 D= ——— wl ﬁgJ i ) m I=y
BOTTOM VIEW SECTION D-D SECTION C-C : SECTION B-B TOP VIEW
Door - 07—
Switch . ' A
Bracket nght Bracket Screw on Perspex v
\ Shroud support angle
,j“" L J ho(L 4 |
E /B dod L lil ‘Oxrgn D Sec |
£ "/
s g <~ v I
UL £ o,
. [ E [ > 2
- E (] T 15 Ay B1S +
. E - _ . B8 ]
o o g|lo S || @8] —~ |
E v
= E = 1200 ) A '
a £ guiy O S 4K )l
= 4 > [ I |
E ™ rTT
H INEREN
E i o R o g L |
: f T
: i IR
E %— ! ) (o)
‘: : i j
DOOR HEAT E 5 i i
INSULATION E ' _ i
Note: Required g E N : : fh = i
nly on external s | 194
gitgs. Fix to door E ' \,/ } { !‘;: I
with studs. = ! N L | I
L “l_\ ] Y s .
' FRONT VIEW
SECTION A-A FRONT VIEW ggsgn;‘?n:"(‘)%e o':-;ter” right
(DOOR RMEQVED) '
T COMMON D‘;TE 25/08/03 BRISBANE WATER
L LOGIC prv. wro. || 2RAWN oK 125 Amp Semi Permanent sites
1/2/04 B AS BUILT FTN PO. BOX 2008 SCALE NTS = -
T2710/03 | A ISSUED FOR APPROVAL STN sl s 3a2s APPROVED 3- @+ JHOSDDO1 | AS sheet 1/1 [ISSUE B
Page 44 of 161

Q-Pulse Id TMS864

Active 10/12/2014



Q-Pulse |d TMS864

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manuall

Active 10/12/2014

Page 45 of 161



. . SP240 M(xsfSTreeT Fores&PS Switc“ Connection Facilities for Backup Generator SeTﬁs Generﬁmecﬁon OM*Manual . .







SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

Q-Pulse Id TMS864

Operation and Mainterrance Data Manual

BRISBANE WATER

GENERATOR CONNECTION
O & M Manual

| Site Testing

"~ Active 10/12/2014

Page 48 of 161




SP240 M e gt SPSe Cenergtor Connection OM Manual
COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors Slte Acceptance TCStS
Subject: SAT for BW Generator Change Over Panels Sheet: 1{ Section
of: 7
Page Revision No: 0 Date: 07/05/04 - Manual Issue No: 0 Date: 07/05/04
1.0 SITE ACCEPTANCE TEST ' 2
INTRODUCTION ..eeeteeteeeteeieeeeeereseesseststetssestessesesssasesaesesetenstsstestesnseenseanesseesasenessaseaessreaassesssen e ssssseeseseeeeeeeseens 2
2 PRODUCTION UNIT INFORMATION. ....cuutiiiiiirireieerieienereaeiesenstmetsssesensreraseentesssesssssessssnnssnnsnmsesssssssssssnnssessssseeses 2
3 SAFETY PRECAUTIONS ...ciitiiiitiiieiteietetesteseeesseeasreessseasssesseanssssasssessssasensemeeesassesaassssessesssasesssssssnsessnnssossesses 2
2.0 ELECTRICAL EARTHING SYSTEM 3
2.1 ELECTRICAL CONTINUITY AND RESISTANCE OF EARTHING SYSTEM o.eviiiiiiitiieieceet e seeeee e eeen et ree e 3
2.2 CONTINUITY TEST SHEET ..vootiitntiiteivetresisreesibeesssesssessanesssessossnessissessssssssssnesessneesssseasssssesssesssesessssssnsssssenesen 3
3.0 INSULATION RESISTANCE/ HIGH POT TEST eee3
3.1 INSULATION RESISTANCE TEST .. oo iueiioietieeiresioseeetsestestneessiaesnsssesnssreesassesssesesssteesesseseeneeeasneesasessssessnsesssesssness 3
3.2 LOW VOLTAGE SWITCHBOARDS INSULATION TEST .....oovvviviurieircrienrctennsseneeeseesseseeeesennenas et nias 3
4.0 GENERAL WIRING AND VISUAL INSPECTION : 4
4.1 GENERAL WIRING AND VISUAL INSPECTION ...vecooee oo e eeeeee oo e oo eesee e oo oo eeeseee oo 4
42 SWITCHGEAR VISUAL CHECKLIST ....cetuiieteteesteteresteeserseeessteeseessassesseseessesssessesaseeseasssssessssesassasssessssarssesssone oo 4
43 TERMINAL VISUAL CHECKLIST ....eoteiivieirieierrertessesseistesrenssserasessesssersssmnsossansecessssasasesssssrsssssssaseesssassssssssessnses 4
44 RELAY VISUAL CHECKLIST ..vevveeteieeisetitseesiesstsssessesestsessesssesssssesasssasesssessssnessansesesassesesessessssessesetessessssssnes 5
5.0 CONTINUITY & PRE-COMMISSIONING TEST 6
51 CONTINUITY TES T eeiiiiiiieeiieeieeseeetee e e eetee s e et eaeebeteeeestesnse e assastrees s e tanraess sasaeessenms et eeeeaenseeeeaseesannseessssesssnseeses 6
v 6.0 COMPONENT OPERATIONAL TEST 7
6.1 COMPONENT OPERATION TEST ...cutiteieitetiereieeeeeteeseseeeteeseesessesesessereeesesetesaeaiesseeessesesesessesseesssserssee e es o seones 7
6.2 AC CONTROL SYSTEMS ..ot ctieiiiietieeieecteeaseeeeteeesteereesstesstessststassensessateestseesnaeeatseeeaneeesseestaeeseesassesssesenseeseesan 7
Test Carried out by...... Signed... Date...
Test witnessed by........ Signed. .. Date...
Authorised By:

JHO05QT02 ' 7 ‘
Q-Pulse Id TMS864 Q Active 10/12/2014 o 30 141




SP240 Nyrewerasm = fneieenSiinmideinissepssESommeehorsiociiestomianeitomeSemereiorSe it RiGemereiehothaaiand il Moo dl
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Subject: SAT for BW Generator Change Over Panels : Sheet: 21 Section
of: 7
Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04

1.0 SITE ACCEPTANCE TEST

1.1 Introduction

Complete EVERY box below; if items are not apphcable indicate by a N/A in the check box, any comments can be
completed at the end of the checklist.

Aim: This Commissioning list is to be completed by the person/s who are undertaking the commissioning and testing of
the switchboard in question. The commissioning list is designed to check the fundamental wiring of the switchboard.
Scope: This Commissioning list is designed to test the operation of the MSB and Controls only. Building wiring is
subject to test by building services qualified personnel.

Legend of Symbols
Il Check Box, ® Setting to be recorded, - and Action to take

1.2 Production Unit Information

Job Number 3unS - | Job Description | Mane X &k

Name Signature Date
Testing Officer
Witness

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

SAFETY FIRST

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

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

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

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

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

6) PROTECTIVE CLOTHING and eyewear should be worn at all tlmes when workmg w1th1n lee board or when

appropriate. ~ . Eperrmy o ‘ ) v+ e g s e
Test Carried out by...... Signed... Date...
‘Test witnessed by........ Signed. .. Date...
Authorised By:
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Specialist Electrical Contractors Slte ACCCptaI’lCC TeStS
Subject: SAT for BW Generator Change Over Panels - Sheet: 3] Section
of 7
Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04

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 <. _{\_ 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 G [ C-5 .48
2 All metal work earthed where required Wi o : -
3 Isolate Individual Earth Systems and v .
check continuity. - RAve, i
\J

3.0 INSULATION RESISTANCE/ HIGH POT TEST

3.1 Insulation Resistance Test

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

[ I[nsulation test conducted on all internal circuits

— All Selector Switches, [solators 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 ALV VOLTS
INSTRUMENT DETAILS ITAT O

TACROSS ™S~ e eSS B T fiigh Bot ¢

‘ _ N (M.OHM)
Join Red, White & Blue Phases and _
Neutral, Test to Earth ' o Zucenl
Red Phase to White, Blue & N o Mg
White Phase to Red, Blue and N L 7Loom
Blue Phase to Red, White & N : L oUW AN
N to Red, White & Blue \ Ol
Test Carried out by...... Signed... Date...
Test witnessed by........ 7 Signed... Date. ..
Authorised By:
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Subject: SAT for BW Generator Change Over Panels Sheet: 4] Section
of: 7
Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04

4.0 GENERAL WIRING AND VISUAL INSPECTION
4.1 General Wiring and Visual Inspection
_ m 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
4 Main Switch totally isolates SWBD... ) A _
' y ' Qeth 066 v e Con
Mains transfer switch device isolates
mains from load. (IE switchboard) RPN —_
Generator transfer switch operates Mo o\
2 and isolates generator from the load. | Op wchond — U
And mechanical interlock works OK
Cables tight and correct phase ‘
3 rotation. Colour match. / s v
4 Main Switch Correct Rating/Label v Ve Dz
Neutral cable connected and
S continuous and tight v ),
inuou ght. / \1\)2\’
ITEM DETAIL COMPARTMENT DESIGNATION AND TEST RESULT
Switchboard extension Existing Switchboard.
. Where modified.
1 Ali CBs operate correctly N e
All incoming terminal numbers as
2 . per drawings / \ ) e -
Check wire numbers to core -
3 | numbers. Random selection. '”/ v
Ali wires numbered as per _
4 drawings (random inspection) / /
Cables loomed and bushed
correctly to all compartments. / '
6
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:
JHO05QTO02
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COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors Slte ACC@ptance T@StS
Subject: SAT for BW Generator Change Over Panels Sheet: 5] Section
of: 7
Page RevisionNo: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04
ITEM DETAIL COMPARTMENT AND TEST RESULT
' : Switchboard extension | Existing Board
1 All Terminals tight ( Randomly
check ) : e e
2 Secure by End Clamps (Check
All) . / v
3 Labelled correctly / N
4
4.4 Relay Visual Checklist
- Carry out visual and mechanical checks on Relays
ITEM DETAIL COMPARTMENT AND TEST RESULT
1 Relays labelled correctly as per Drns e
2| All relay coils correct voltage v
3 Does relay require Diode fitted? -
4 Common Bus Link on relays fitted /
5 All numbering correct /
Test Carried out by...... Signed... Date...
Test witnessed by........ Signed... Date...
Authorised By:

Q-Pulse Id TMS8g}IOSQT02
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Specialist Electrical Contractors Slte ACCCptanCC TC StS
Subject: SAT for BW Generator Change Over Panels Sheet: 6| Section
of. 7
Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04
5.0 CONTINUITY & PRE-COMMISSIONING TEST
5.1 Continuity Test
U] Wiring of circuits and connections are correct to constructed wiring schematics.
] Random Continuity Test using Buzzer.
[]  Visual Check of all wiring.
- Open all Circuit breakers and remove all fuse links
- Install Test plug in generator end.
- Install RTU terminal Plugs into terminals
- By pressing the relevant buttons and observing the relevant feedback LED all circuits will be
checked.
- Test each circuit in turn with corresponding drawings
ITE Test description
M
NO Action Observation Result of
: test
1 | Transfer to Mains Press Button 1 Observe Relay GTSM /
2 | Transfer to Gen Press Button 2 Observe Relay GTSG ,
( 3 | Generator Failed Press Button 3 Observe Relay GF /
4 | Generator Fault Press Button 4 Observe Relay GFR /
5 | Gen Running Press Button§ ¢ | Observe Relay GRUN /
Check Door Indicator is on when relay
is ON
6 | Generator Connected Press Button & "7 | Observe Relay GCONN v/
7 | Doors Opened Press Button¥ ¢ | Observe Relay GOPEN /
8 | CB Tripped Press Button8 9 | Observe Relay GCBT /
9 | Notin Auto Press Button 8 i | Observe Relay GNAUTO /
10 | Generator Not On Site Press Button #) 1 | Observe Indicator J
11 | Spare
15 _|"Remoie Start | Press Button 15 Observe Relay GSTART" /
16 | Remote Stop Press Button 16 Observe Relay GSTOP 2
1 | Mains Failed Close QM1 Indicator ON when PFRis ON /
: : : "| Check Door Indicator is ON when PFR
is ON
2 1 ATS to Mains Manual Change to | Indicator ON when TXS in Mains
Mains 7
3 | ATSTo Gen Manual change to Indicator ON when TSX in GEN
Gen : -
4 | Remote Start Press PB 15 Indicator is on when PBis ON i s
5 | Remote Stop Press PB 16 Indicator is on When PB is ON Seopy ~
6 | Generator is missing Press PB 10 Indicator is on when PB is ON ) /
Tl ey o ot v
: Test Carried out by... Rde M Lovve Signed-.-ﬂ%‘?{g» Date. \0- $-06
Test witnessed by..... %an  Meorre Signed..fg% “Date.\C - $ 0y
Authorised By:
JH05QT02

Q-Pulse Id TMS864
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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
Page Revision No: 0 Date: 07/05/04 Manual Issue No: 0 Date: 07/05/04

6.0 COMPONENT OPERATIONAL TEST

(=]
-

L2 AR

Component Operation Test

Correct Operation and Voltages
All set points and parameters set to test values if required.

AC Control Systems

Open all circuit breakers and remove all fuse links

Test each circuit individually, replacing fuses and closing circuit breakers in turn.
AFTER VOLTAGE APPLIED

Apply mains supply

Carry out voltage and operational checks (ie switch cperation 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

YLl

ITEM DETAIL New Extension
NO: Test Result
1 Mains Incoming Voltage Measured OK /
2 All CB'’s are turned off and isolate Cris e
3 Phase Fail operates correctly v/
’ Test Carried out by...... Signed... Date...
Test witnessed by........ - Signed... Date...
Authorised By:
%Q—Pulse o Tmsge O3 QT02

_ TMaye 2004 161 |
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COMMON LOGIC Pty Ltd

Specialist Electrical Contractors Electrical Manual

Subject: Semi Permanent Generator Change Over Switchgear Sheet: 10 Section
Of: 10 6

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

6.0 TECHNICAL INFORMATION

Authorised By: Grant Kerr

JHO5MCO01
Q-Pulse Id TMS864 Active 10/12/2014 : Page 56 of 161
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GENERATOR CONNECTION
‘O & M Manual

~ Section 4A

~ Site Testing
Functional Description
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Sewerage System Performance Improvements
\

PROJECTS - ENGINEERING

Sewerage System Performance Improvements
Backup Diesel Generators for Pump Stations

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

Prepared by

Document ID

Alan Mooney
Telephone - 07 3403 3356
Facsimile - 07 3403 0205

Genset Functional Tests

Backup Diesel Generators for Pump Stations

Date of Issue June 2003
Revision Rev1
C:\Documents and Settings\CM2 I BW\Local Settings\Temp\Genset Functional Tests Rev1.doc 1
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Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations

Actions are shown in RED
1 ~ MANUAL MODE FUNCTIONAL TESTS

1.1 - Manual Mode Start
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 i isa 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

‘RESULTS: PASS/FAIL___. NOTES

Press the MANUAL STOP push button.

If the generator is still GEN ATS operatlon 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 MANUAL TRANSFER TO GEN.

Press the MANUAL STOP push button.

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.

Q-Pulse |d TMS864

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

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

RESULTS: PASS/FAIL : NOTES

C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Revl.doc ) 2

Active 10/12/2014
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23 Stopping Generator In The Test Mode - To Test Mains Failure /Genset
Restart During Shutdown

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

AUTO or OFF position.

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

During this time turn off the Mains to the site -
When Mains Failure occurs during the cool down period the generator shall transfer back to
the GENERATOR ATS without shutting down. '
RESULTS: PASS/FAIL NOTES

24 Stopping generator in the Test Mode.

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

The GEN ATS shall Open and the MAINS ATS shall Close

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

RESULTS: PASS/FAIL NOTES

25  Test Mode Selected with genset 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
3.1 " Automatic Start

Q-Pulse |d TMS864

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

Turn off the Mains to the switchboard.

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

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 Rev].doc 3 -
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3.2 Stopping the generator in the Auto Mode —and testing genset restart for
mains failure during cool-down.
Turn on the Mains to the switchboard

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

Q-Pulse Id TMS864

generator

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

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

During this time turn off the Mains to the site

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

RESULTS: PASS/FAIL NOTES

33 Stopping the generator in the Auto Mode - continued.

Tumn on the Mains to the switchboard

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

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

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

RESULTS: PASS/FAIL NOTES

34 Automatic ATS Transfer To Genset- Mains ATS Failure

Disable MAINS ATS CB '

Restart the generator in Auto by turning 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 return back to MAINS ATS operation.

Stop the generator using the Stop button _

RESULTS: PASS/FAIL NOTES

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

Disable GEN ATS CB

Restart the generator in Auto by turning off the Mains :

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

The system shall return back to MAINS ATS operation.

Stop the generator using the Stop buiton

RESULTS: PASS/FAIL NOTES__

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

Disable GEN ATS CB

Restart the generator in Auto by turning off the Mains

The GEN ATS will fail to Open.

After a S 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 operatlon

Stop the generator using the Stop button

RESULTS: PASS/FAIL NOTES

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

Disable MAINS ATS CB

Restart the generator in Auto by turning off the Mains

The MAINS ATS will fail to Close.

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

The system shall return back to GEN ATS operation.

RESULTS: PASS/FAIL_ - NOTES

3.8 . Running in Auto and umbilical looses connection.

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

Turn off the Mains to the switchboard. _

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

Once the generator has started, there 1s 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 explred 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 posttion.

Turn off the Mains to the switchboard.

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

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

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

Cause Genset trip or fault

Observe results — Genset discussion of preferred results (ATS returns to MAINS?)
RESULTS: PASS/FAIL__ - NOTES

C:\Documents and Settings\CM2 1 BW\Local Settings\Temp\Genset Functional Tests Rev1.doc 5

Q-Pulse Id TMS864 Active 10/12/2014

Page 62 of 161




SP240 Manet Street Forest Lake SPS Switchboard Connection Focil[ﬁes for Backup Generator Sets at SPSs Generator Connection OM Manual

Q-Pulse Id TMS864

Sewerage System Performance Improvements Backup Diesel Generators for Pump Stations

I

4 REMOTE START/STOP TESTS

4.1 Remote start command. ,

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

Initiate a Remote Start Command from the BW Control Room

Once the generator has started, there is a 10 second time delay for the oil pressure to stabilise.
Once the generator is running there is a 30 second warm up time before it is ready to accept
load. ' ' 4
After the warm up time has expired, the MA]NS ATS shall Open and the GEN ATS shall
Close.

RESULTS: PASS/FAIL NOTES

4.2 Remote stop command.

Initiate a Remote Start Command from the BW Control Room

The GEN ATS shall Open and the MAINS ATS shall Close -

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

RESULTS: PASS/FAIL NOTES

4.3 Remote Start with genset unavailable.

Make GENSET unavailable

Initiate a Remote Start Command from the BW Control Room

Observe results — Genset discussion of preferred results (unit should not transfer to MAINS?)

RESULTS: PASS/FAIL NOTES

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

Turn off the Mains to the switchboard.

The Phase Failure Relay from the clients smtch 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 o1l pressure to stabilise.
Once the generator is running there is a 30 second warm up time before it is ready to accept
load.

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

Initiate a Remote Start Command from the BW Control Room

Observe results — Genset discussion of preferred results (unit should not transfer to MAINS?)

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

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

C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Rev1.doc : . 6
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5.2 From discussions on Indooroopllly Rd:
If the Genset ATS trips when genset is running - will ATS sw1tch 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 runnihg - 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”?-

Q-Pulse |d TMS864

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..

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

The Generator CB is Opened irnrnediately.
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

QOver Speed Fault

6.2 HIGH Alarm Operation

The Generator CB is Opened immediately.

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

The following alarms will initiate a HIGH Alarm condition:-
Generator Under Speed Fault, 5 Second Delay
Alternator Under Voltage Fault, 5 Second Delay
Alternator Over Voltage Fault, 5 Second Delay
Generator CB Tripped Fault '
~ Alternator High Temperature Fault, 30 Second Startup Delay

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

The(fol]oﬁving 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 il Pressure Waming Alarm, 10 Seconds Startup Delay

High Engine Temperature Warning Alarm, 30 Second Startup Delay
Fuel Low Level Alarm, 5 Second Delay

Battery Charger AC Supply Failed Alarm, 60 Second Delay

Control Battery Low Volts Alarm, 30 Second Delay

Start Battery Low Volts Alarm, 60 Second Delay

CADocuments and Settings\CM21BW\Loeal Settings\Temp\Gensel Functional Tests Revl.doc g
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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 CBis~
OFF. See BCC procedures.

3.3. A plug with shorting links is required to be installed. It is requzred 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 AT. S 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 1 0
seconds before it will attempt to restart.

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

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

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

3.6.5. Once the generator has started, there is a 10 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 ru'nning 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 T O 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 T O 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.

C:\Documents and Settings\CM21BW\Local Settings\Temp\Genset Functional Tests Revl .dbc ’ 9
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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

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

Reconnect the Control interface lead to the

station

IDTS Point : Security Door_limit_switch

ol

Action Observation

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

| Close the canopy door Confirm that SECURITY

DOOR_LIMIT_SWITCH alarm return to
normal is received by IDTS

IDTS Point : Generator Low_fuel

Action Observation

Make the Generator low fuel warning Confirm that GENERATOR LOW_FUEL

alarm active alarm is received by IDTS

Deactivate the Generator low fuel warning | Confirm that GENERATOR LOW_FUEL

alarm alarm return to normal is received by IDTS

IDTS Point : Generator Warning

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

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

Ll

Q-Pulse |d TMS864
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Brisbane Water — Network Control Systems Section

IDTS Point : Generator Automatic

Action Observation

Tumn the generator to local mode Confirm that GENERATOR
AUTOMATIC alarm is received by IDTS
Return the generator Lo antomatic mode Confirm that GENERATOR
AUTOMATIC alarm retum to normal is
received by IDTS

ol

IDTS Point : Generator CB._tripped

Action Observation Result

Trip the Generator circuit breaker Confirm that GENERATOR r
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

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

alarm return to normal is received by IDTS

Action Observation - Result

Confirm the Generator is available to run,

e |

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

REMOTE _RUN REQUEST andsendto | off-line

the site Confirm that GENERATOR RUNNING -_
alarm is received by IDTS

IDTS Point : Power _supply Energex_power

Action Observation Result

Tum the generator to local mode

Fail the Energex power Confirm that POWER._SUFPPLY
ENERGEX POWER. alarm is received by
IDTS

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

GACNPMSS\Officer Directorny\CM21BW\gens'\commisioning\Generator IDTS Manel doc Page 3.0 5
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Brisbane Water — Network Control Systems Section

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

- to confirm Generator is capable of étm'ﬁng all available pumps on site

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

minite.

- to confirm the pumps are interlocked under Generator supply (where required)
- 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 | Confirm the RTU will run 2 maximum of

Hwy / Kooringal Dr, Manet St, Sanananda | one pump under generator supply. g

St and Sinnamon Rd.

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 Time for Generator to stop after station

stop after station power to returns to power to returns to Energex supply

Energex supply 300 Secs

Q-Pulse |d TMS864
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Brisbane Water — Network Control Systems Section

Pump Automatic operation, and

Surcharge Imminent operation under Generator supply

Action Observation

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

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

mode

Conﬁrmihatthedmyp;xmplowersthe
well to the Duty A stop level and stops

Confirm that the duty pump operates on
variable speed control satisfactorily

Ensure the well level is below the Duty A
start level using pump local control as
required

Ensure the pumps are selected for remote
mode and are stopped

Activate the surcharge imminent probe for
at least 10 sec

Confirm that WET_WELL
SURCHARGE_IMMINENT alarm is

received by IDTS
Confirm that all pumps (available under
Generator supply) start

Ensure the well does not fall below the

Duty A stop level by selecting local mode

for the pumps as required

Return the surcharge imminent probe to | Confirm that WET _WELL

normal SURCHARGE_IMMINENT alarm return

to normal is received by IDTS

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

Energex supply

LLLLLLLL.|

Commissioning Notes:

1. Tested and Site Left In On/Auto Position (10-5-04)
2. Found during testing that at this site 2 pumps are called in during peak flows, the generator is sized
to run only 1 pump. Projects design advised of situation

IDTS Points and Generator Supply

Operational Checks commissioned by ...Peter Rennex

Date 10/5/04
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INSPECTION AND TEST PLAN

" Initials List

All personnel performing tests shall enter their name and sample signature and initials below.

" Name

Signature -

Initials

-

a

: @aﬁ, HiAvkA
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————

INSPECTION -AND TEST PLAN

1. INTRODUCTION

This document is SE Power Equipments Inspection and Test Plan for Generator sets including

. - inspection, test and commissioning procedures wnth check sheets provided for both factory and
" ite checks.

This manual is a compllatlon of all S E Power Equipment and client specific Inspection and test
record forms relevant to the prolect

Each Generator inspection, test and commissioning procedure has been allocated a number
commencing. with the letters ITR . The allocation of numbers is as follows:

Standard Inspections and Tests™ . - ITR001to ITRO50

Standard Functional Tests ITR051to ITR 100
Standard preparation for shlpment Inspectlons ITR 251 to ITR 300
Spare numbers B ITR 301 to ITR 500
. ' :
Specific Inspections and Tests ITR501 to ITR 550
~ Specific Functional Tests ‘ ITR 551 to ITR 600 .
Specific preparation for shipment Inspections ITR 751 to ITR 800
’Siggﬁgefnﬂy_mm_k;g@“ . N ITR 801 to ITR 899
. ‘Additional Project Specific Tests o ITR-900 to ITR 999
Abbreviation / Code Listing
Type S— Surveillance
‘ ~H- - Hold
W - Witness:
7
SP213-B ITR ) ) Page 3of 22
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2. STANDARD INSPECTIONS & TESTS ,
ITR Descrlptlon Type | Complete Comments Page
STANDARD INSPECTIONS & TESTS .
002 | Generator set main & sub skid base assembly checks v
013 | Lighting and power J/
014 | Engine start batteries and control batteries - v
015 | Engine start battery and control battery chargers v,
019 [ Generator PLC local cabinet v,
020 - [ Engine control panel/s Vv,
023 | Check all equipment labels are in place V4
: V4
051 - Generator pre -checks specmc to PLC & control system /
.. | power up ' [/
053 | Generator data and alarm ohacks v
054 | Generator pre-checks specific to startlng the engine for /
testing : /
055 | Emergency shutdown controls fuel/gas so|enoxd 7 ]
functionality
057 | Engine manutfacturer's PLC controls and sequence /
, testing /
058 | Engine fuel system level check A
064 - | Alternatot/AVR functional checks v
066 | Generator start tests Vi
067 | Site Noise Test Z/ Ser . Icton, TEST.
069 | Standard Functional Test 73 : : 4
071 | Change over from mains to gen-set v/
072 | Acceptance of site load A
073 | Tune governor suit site load v/
262 | Equipment Data Summary v :
N
, | -_ W( IR 08"
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@ - - . S | © SP213B ITR 002

GENERATOR SET MAIN AND SUB BASE ASSEMBLY CHECKS

Acceptance - Check
Criteria/Standard Record & Comments site | by

ltem | Inspection/Test Description Date

e As per specification
2 WELDS CONTINUQUS, NEAT & CLEAN _ ) -

CORRECT

: As per specification l
4 BOLT TENSIONS CORRECT _-:

BOLT CORRECT GRADE, WASHER As per specification | /© | o | /

5 | Check mechanical supports securely As per specification
mounted and plumb
‘ As per specification !
6 No sharp'corners ‘

Y
(208
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&g S R - ' SP213-B ITR-013
LIGHTING AND POWER |
1. . ; Acceptance ' Check t

Item lnspectlon[Test Description - | criteria/Standard Record & Comments © Site | by Date

o o " | As per specification | -
1 Check for visual damage to lights and persp _ \/ M/ (2 / i

power outlets . -

, Lo ‘ As per specification
2 Check for correct light and power outlet » ,' - 112 ;

mounting positions / ‘

- As per specification -
3 Check wiring secure (Z /g
' ' ‘As per specification '
4 Check light and power operation persp \/ W ]Z/§
5
6
-
8
9
10
11,
I,
' i i I Date: ... p O{
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ENGINE START AND CONTROL BATTERY CHECKS

Q-Pulse Id TMS864

Active 10/12/2014-

- C o Acceptance Check

ftem | Inspection/Test Description Criteria/Standard Record & Comments Site | by Date
_ > N | As per specification Brand =~ e ' _
1 = | Check for correct battery and visual Cg;'tgat;ng /i\/hr 17 /S/

damage- R.ecord details. No. o?PIate.é ............ e ‘

As per specification .

2 Apply corrosion resistant, non- persp - %{‘/ J Z/{

conductive gel to terminals.

o As per specification o

3 Check electrolyte level and each cell ' (Z S

charge level. ‘ .
. A .
5
6 .
8 b
9
10

W
| ' pate: (A7 0
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ENGINE START AND CONTROL BATTERY CHARGERS CHECKS _
. I Acceptance Check Date
ltem | Inspection/Test Description Criteria/Standard Record & Comments Site | by
: As per specification / ‘ :
Check for correct battery charger. " v W JZ
1 Record nameplate data on form ITR ] S—
001 and attach. : :
, As per specification / . .
2 Check for visual damage \/ “1Z g
As per specification _
3 o
. As per specification gg::glzg Xﬁ:t:s .......... X /
4 Check charging volts and amps and AC rlpple © - o OV |2, §
boost operatio_n. , L
5
6
7
B .
8
10
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£» | ' l - S - ~ SP213-B ITR-019

+ GENERATOR PLC LOCAL CABINET

. - Acceptance ‘ o Check
item | Inspection/Test Description | criteria/Standard Record & Comments Site | by |
As per specification

Check panel and paint work for visual . : L/
1 damage. Record paint code and '

Date

)

supplier

L iy L As per specification
Check all internal wiring terminations,

neat, correct labeling and correct : .o ' ' \-/ M lZ/_;
polarity. . ‘ .

: As per specification : : : 4
4 Check panel earth bar and all earth : - . \/
connections connected and secure ‘ '

5
_ _ ‘ As per specification
6 Check panel equipment and duct o , / '!;/S-
covers in place, panel layout neat and ' : . -
clean and ready for poweringup. =
7
8
| J . [2- 68
D: \Enginaerlng\Pro]acts\14291 Brisbane WatenITRISP213-B ITR - Page 10 of 22 Slgned as Complata... ‘f:/‘,"_'_“'_"l"oati_'"[ .....
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SP213-8 ITR - 020

'ENGINE CONTROL PANEL
" . Acceptance Check | ooy
Item | Inspection/Test Despriptlon Criteria/Standard . Record & Comments site | by ate
. o As per specification g
; Check panel and paint' work for visual / ‘
damage. Record paint code and (2, g_
supplier ‘ ' )
2
. O o As per specification ‘ _
Check all internal wiring terminations, : / / (
8 neat, correct labeling and cdrrect 2 g
polarity. ‘ / _
As per specification / |
4 Check panel earth bar and afl earth 3 IZ/(
connections connected and secure
5 ,
/
o As per specification / ’
Check panel equipment and duct <
6 covers in place, panel layout neat and ] Z-
clean and ready for powering up.
7
8

/
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£ SP213-B ITR - 023
EQUIPMENT LABELS
i .- Acceptance - . t Check
Item | Inspection/Test Descripti AN ; '
P S . ption Criteria/Standard Record & Comments Site | by Date
1 '
- . | As per specification - ,

Check all labels have been installed at persp : : :
2 . | the correct equipment location, are l 2_ / 5'

clienV/site atmospheric compliant 'and

are secure as listed in label schedule.
3
4 .
5
6
7
8 .
9
10

/
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SP213-B ITR - 051

GENERATOR PRE-CHECKS SPECIFIC TO PLC & CONTROL SYSTEM POWER UP

Item | Inspection/T e's-t Description é‘:;:g;a/gtc:n dard Record & Comments Site E;eck .Date
: ~ As per specification ’ P
1 Inspectlon tests sections complete for E : \/ ‘Z ;
.all control, PLC and Engine’ supply
panels. , ,
. ‘ As per specification / : _
12 24V DC available for all PLC racks and ’ ‘Z S
panels. , -
3
4
5
6
7
8
9
10 )
11

0
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SP213:3 ITR - 053

DATA & ALARM CHECKS
ftem lnsp'ectioniT est Description é:;:g;?gf:n dard Record & Comments Site g; eck Date
' As per specification ' '

’ Check for correct power up and - =l -
operation of the GENSET operator )Z S
screens :

2

3

.

5

6

7

B

2
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SP213:B ITR - 054

e s -

ENGINE PRE-CHECKS PRIOR TO STARTING

. N o . | Acceptance ‘ ' » C ‘ Check | .,
ltem | Inspection/Test Descrlptlop Criteria/Standard Record & Comments site | by e

. o As per specification
2 Check the complete engine fuel system
is connected and complete.

/s
/s
lZ/ ¢
i2/s
2/

. o As per specification
3 Check the complete engine lubrication
system is connected and complete.

: As per spacitication
14 Check the complete engine cooling
system is connected and complete.

.| As per specification
5 Check the complete engine starting system '
is connected and complete.

As per specification
6 Check the complete engine exhaust
system is connected and complete.

As per specification

SN SN SNN Y
¥ | RENEEE

7 Check the complete engine enclosure ,, 12 <
: ventilation system is connected and
complete.
8 .
As per specification \/ ' /
9 Connect fuel supply. - |2 §(
/
NN ' : Date: (205
.D:\Englneering\Projects\14291 Brisbane WateriITR\SP213-B ITR : Page 15 of 22 Signed as Complete........a 7l ate: ... 50,
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SP213-B ITR - 055

EMERGENCY SHUTDOWN CONTROLS
. ‘ e Acceptance ’ Check
ltem In§pection/T est Description 1 Criteria/Standard Record & Comments by Date
As per specification )
] Before starting the engine, confirm ’ / iZ S“
physical and correct PLC logic V.
operation and of all emergency stops. i
Test when the engine running is As per specification / ) i \
2 -confirm generator shutdown and when lZ g '
ANY emergency stop pressed '
3
14
5
6
7
8
9

D:\Engineering\Projects\14291 Brisbane Water\lTh\SP213-B ITR

Q-Pulse |d TMS864 o

Page 16 of 22

. _Active 10/12/2014

Signed as Complete

......... %Date: /805 .
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SP213-B ITR- 057

ENGINE PLC PRE- CHECKS/CONTROL CHECKS

Acceptance . Check Date
ltem lnSpectlon/T est Description Criteri a/Stan dard Record & Comments Site | by .
1
2

testing.

Check start-up and shutdown
3 integration with the generator PLC
during engine startup and sequence

As per specification

7 /s

4 Check Engine jacket water temperature
control PLC functions operate correctly.

As per specification

N

123

5 Check Engine governor control PLC

As per specification

/s
functions operate correctly.
6
7

i)

| Q-Pulse ldTMSB64 S

D:\Engineering\Projects\14291 Brisbane Water\lTR\SP213-B ITR

Page 17 of 22
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&g S | [ ~ SP213-B ITR- 064
\ .
ALTERNATOR-AVR SYSTEM .
. L | Acceptance ‘ ‘ "~ | Check |
ltem | lnspeqtnon/Test Descrlptgon . Criteria/Standard Record & Comments ' Site | by Date
‘ As per specification ‘ .

| Before enabling the generator circuit ' N \/ W iZ S»

breaker, check phase rotatlon ofthe: _ . _

-alternator output : '

; As per specification : - : :

5 Adjust AVR voltage to provide 415V ' ' : \/ _ )Z. 5‘

output. Record final alternator output , :

A voltages. : - |
3
4
5 -
6
7
8
1/
- | | - pate: /& 05
D: \Englneerlng\Pro]ects\14291 Brisbane Wa!er\lTR\SP213 B ITR Page 18 of 22 . Slgned as Comple!e........ .................. ’ate. ]
| QPuseldT™sssd L - . _Active.10£12/2014-  --- - - D s e o= - == - e Page 97 of 18
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SP213-s ITR- 066

ENGINE START TESTS

‘ . .‘ Acceptance , Check i
ltem | Inspection/Test Description Criteria/Standard Record & Comments Site | by Date

] Check GENSET cold starting. Record 2% frecze \/ W )2/5"
ambient air temperature at time of A
starting. SRS )
‘Check starting capacity of GENSET.

5 Capacity for six separate, consecutive (2 / 5"
10 second cranking periods. Check '
engine requires a reset after 3 start
attempts.

Check GENSET starts, generates rated ,

3 output voltage & frequency and accepts \/ )Z/S"
full load within time frame permitted by
engine manufacturer from start of - : :
cranking without excessive vibration.

4

5

.

-

8

-

D:\Engineering\Projects\14291 Brisbane Water\ITR\SP213-B ITR

L Q-Pulse Id

TMS864 -

Page 19 of 22
Active 10/12/2014

Signed as Complate
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S
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s

IS ~ S » o S | o SP213-B ITR 069
STANDARD FUNCTIONAL TESTS
. T Acceptance : Check -
ltem | Inspection/Test Description, Criteria/Standard Record & Comments ' Site by Date
- . As per specification ‘
Operate GENSET at site load. Check . , , .
3. for stable full load operation. o : S : - S \Z/ '§
4
. As per specification - '
Perform load step changes, relevant to , - , @
‘ client requirements. Record speed, ' ‘ : o
> voltage and load and maximum \/ ‘Z‘/ g‘
deviations. Check for stable operation
and attach relevant printouts. _ :
‘ As per specification -
6 Change over from mains to generator E J [Z/ S
: As per specification ’ ' ' ’
7 Acceptance of site load ‘ ' ‘ [ l / S
" As per specification ' /
8 Tune Gov. to site load ; - A | .‘Z/ S
4 As per specification . / ¢
9 Check response time to site load" ‘ v / S’
10
11
. / ;
D:\Englneerlng\Pro]ectsﬂ4291 Brisbane Wa;er\lTR\SP213-B iTR . Page 21 of 22 Date &0{
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ESTABLISHED 1980
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INSPECTION AND TEST RECORD

240-Memet-StreetForest take SPS SWitchBoard Connection Facilities for Eo_ék‘b;b_éleﬁerofor Sets at SPSs Generator Connection OM Manual

SP213-B ITR 262

EQUIPMENT DATA.SUMMABY STANDARD INSPECTIONS & TESTé

ltem Ins'pgctidn/test Description - é?ﬁ:g;?gf:n dard | Record & Comments , <o g;ec'( Date
1 Equ‘ilpment Name & Description ‘ : S ZQJ{O » MN/ET CT |
2 Equipment Serial Number O 3 O é O 3 L(,.

3 Ehgine‘MédeL & Serial Number Fguo,»(,f : _ 77;5{3‘3 2

4. : Al.ter.nator Model & SeriaL Number [ g L{(. - )(03 8070#0,

5. fiquibment Batin‘g (kWe) p) (

] ,

7
8
9 -
10

Fi

D:\Engineering\Projects\14291 Brisbane WateriTR\SP213-B ITR
Pulse Id TMS864 '
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. Operation and Maintenance Data Manual

'BRISBANE WATER

'GENERATOR CONNECTION
O & M Manual

Secti

Ty

- T
N -3
%
b

Electrical Testing Certificate

Q-Pulse Id TMS864 ' " Active 10/12/2014 Page 101 of 161
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R Sl ok

DT SPSs G‘eﬁereror'Co

ITEM No: PART No: T rng ;%%SJ T&T&L °/,_,: _C'HARGED
T ) —t
2. ;
3.
4.
6.
7. .
8.
9. L h
PLEASE SEE ATTACHED FORM FOR ADDITIONAL D TOTAL MATERIALS:
PROGRESS CLAIM . .- -. FURTHER WORK PROJECT COMPLETED
WORKS NOT COMPLETED- : REQUIRED T0 - "NO FURTHER ACTION
AND NOT TESTED. “COMPLETE_ PROJECT REQUIRED -
- -W . R ER ~#

(e i s e o] rouemi et
prescribed. procedure-and that st ¢h. wor '} INSULATION RES. TEST.
complies with the requnremenis of the State . ETH CONTINUITY TEST
Electricity Act. - " Signature: ...... ) FUNCTIONAL TEST

Common Logic Pty Ltd Unit 9/58 Wecker Road, Mansfield 4122 « Ph: (07) 3849 7449 « Fax: (07) 3343 5210

L
' Q-Pulse ld

5364

Active 10/1 2/201 4
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Q-Pulse Id TMS864

Operation and Maintenance Data Manual

d ‘ i J
t ““;1»»;'

" BRISBANE WATER

GENERATOR CONNECTION
O & M Manual

Section 5

Parts Information

Active 10/12/2014
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Wager J LR

Page 105 of 161




SP240 MerF’f‘Fé%;pfgﬁeﬁt&ﬁ%@&?éwﬁcm%éwﬁon Facilities for Backup Gé_nerofor Sets at SPSs Generator Connepiﬁcg%qwi«\qnuol

Catalogue No. 56Al1310 Description:

Appliance Inlets, 250V 10A - 3 Flat pins

ltem Type
02 Industrial Products

Business Area
40 Industrial Switchgear

Product Group
400 56 Series Industrial Switchgear

Colour Options ltem Group
Grey 40001 Appliance Inlets

Resistant Orange Brochures Available:

_ 56A! Series installation instructions
Mare colour options may be available. Please

check with your nearest Clipsal office.

56 Series flyer

56 and 66 Series technical data

56 Series Features

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

A Specifiers quide to Clipsal Industrial

Q-Puise Idhittpedlal fred clipsal.convscripts/apeweb.dlRfnatGaddo& CatNo=36 AI310 1 /0092 (yof 161
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Catalogue No. WIPM27 Description:

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

Item Type
02 Industrial Products

Business Area
40 Industrial Switchgear

Product Group
403 Wilco Hi-Impact Industrial Switchgear

Colour Options
. Item Group
E:]No colour options

40303 Plugs & Extension Sockets
Transparent

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

A Specifiers guide to Clipsal Industrial

A Specifiers guide to Clipsal Industrial

Q-Pulse 1 itgsd4al fred.clipsal.com/scripts/apeweb.d U2Rmnt adbo& CatNo=W I[PM27 | S4B/ 200 161
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Catalogue No. 56CSC310

Colour Options
Electric Orange
Resistant Orange

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

Description:

Plugs And Extension Sockets, 250V 10A -

3 Flat pins

Item Type |
02 Industrial Products

Business Area
40 Industrial Switchgear

Product Group
400 56 Series Industrial Switchgear

item Group
40004 Plugs & Extension Sockets

Brochures Available:

56CSC and 56PO0 series wiring
instructions

56CSC310, 56CSC315 wiring instructions

56 Series flyer

56 and 66 Series technical data

56 Series Features

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

A Specifiers guide to Clipsal Industrial

Q-pulse Idhkipsddal fred.clipsal.com/scripts/apeweb.d K2Rvintd uNod CatNo=56CSC310 18708720881 161
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Wiring Devices: Plugs | In-Line Connectors | Panel Mount Plugs | Panel Mount

Products Receptacles | Internationally Rated Devices

Product

Locator Internationally Rated Devices

}e:”"ical__ Mennekes, a global manufacturer of industrial electrical products, has products to sat
nformation 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 twt
construction for snap together / pull apart assembly and hav
pivoting strain relief for easy terminal access. A self-sealing
grommet requires no cutting to accommodate various HAR ¢
sizes. Backed out terminal screws reduce installation time.

INLETS

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

ik v.mennekes.c r internationallyrated.htm 18/06/
Q-Pulse k}%t%ﬁssgﬁfwy mennekes.com/pr_ 2SS 0)19)2014 éo%g%” of 161
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: NHP E-Cat online website
NHP item Info Friday, June 18, 2004 4:12:30 PM

User: Not logged in

Catalogue Number:

56.32.0070 24vVDC
Description:

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

®

Unit of Measure:

EA

Price Schedule:

B2

Relays-plug-in type
Fiat pin

Contact arrangement

2CiO

Voltage

24V DC

Number of pins

8

Features

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

o LED and press to test as standard.

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

o Available in 11 AC/DC coil voltages.

o PCB mounting as option.

o Designed and manufactured to common standards.

o Small dimensions.

o Approved by international standards.

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

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

o Capable of switching a number of substantial loads.

o Visual indication for coil operation and tatching enables simultaneous testing.

o Can fit directly onto printed circuit boards for power switching.

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

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

Ordering Information

DC supply version also availsble without LED - 563224VDC

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

a-puselitRiéegat.nhp com.aw/website/search/psearch.aspTsopassign=6&topvalue1=56.32.007... 18/0G@80%0 of 161
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NHP E-Cat online website
NHP Item Info Friday, June 18, 2004 12:29:23 PM

User: Not logged in

@ TERASAKI

Lrmananrrs it P dac i Catalogue Number:

s e B s o 2H1407DAA
Description:

COVER TERMINAL 3P FC X1
List Price $ (Notincluding GST):

®

Unit of Measure:

EA
Price Schedule:

T2

Circuit breakers-Moulded Case (MCCB)

Accessories-Terminal covers

Type

3 Pole FC terminal cover
Frame size

125A

Features

o Proleclive terminal cover 3 pole {set of 2) for front connected terminals on the Tembreak X5125 series & TL30F series MCCB's.
o Made fram high impact clear piastic

Benefits

&  The terminal cover is designed to protect breaker terminals and cther live pans from exposure.
e Termina! covers are available for front or rear connection, and plug-in lypes.

Copyright NHP Electrical Engincering Products Py, Lid. . All prices are exclusive of GST

_ : o . 5
Q_Pulse}lgt .é’é%%at.nhp.com_au/webslte/search/psearcbc.ﬁsg.](t)c; 22/1%1]311 6&topvaluel=2H1407D... 18/064200%5 o¢ 141
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NHP E-Cat online website
NHF Item Info Friday, June 18, 2004 12:36:31 PM

User: Not logged in

@ TERASAKI

Lhasiaomn o Fosus bont fhcdianiogy

Catalogue Number:

BS1C233
Description:

TRANSFER SW BTSS125CJ12533
List Price $ (Not including GST):

®

Unit of Measure:

EA

Price Schedule:

Transfer switches
Basic (BTS)

Amp rating
125A 3P 1 125A 3P
kA rating

18

Features

Standard model features a provendesign walking beam interlock.

Fully wired to terminals for 3 wire control.

Terminals and wires are numbered.

Optional insulated common loadside busbars 250A - 1250A.

Standard TemLogic panel standardized design.

Up to 12 additional features can be added to a logic panel.

Logic panels can be relay or PLC logic.

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

©000O0O0COO

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.

Fast track delivery from stocked parts.

©0 0 o0O0O0OO0

Ordering Information

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

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

5 a 1 asp? 10n= = 33
QPuse %t% .S/églc‘:at.nhp.com.'1u/websﬁe/search/psearc;\fé}?vs 1(5?1 ?Qcot]l?n 6&topvalue1=BS1C233... 18/0@/@&()%()](]6]
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2 spﬂecher +
i .
S w

W

e/ LIED) Lamp Bloels

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

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

Vibration and shock
resistant

Snap lock fit to existing
D5 coupling latch

* Superior illumination
qualities

* [P 20 finger protection
on live components

N . Clear identification of function

i s Suitable for use with existing
/DS illuminated operators and
pilot lights

NI £LECTRICAL ENGINEERING PRODUCTS PTY LTD

Q-Pulse Id TMS864 _ Active 10/12/2014 A.B.N.@4904 404 862
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Ig precher+ ~ | JE|NHP NHF

. . - ' !
i sc uh T P“% | .=

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

' developlng a new range of modular integrated LED lamp
blocks ._WHen used in conjunction with Sprecher +
Schu“ D5 illuminated operators and pilot lights

these Iamp blocks catalogued D5-3N, provide
bnghtneés superior to that of traditional

|lium|nat|on methods.

<3
LV

s' fééher-f
sghuh

- SER.A Y

240V

34751 Un=

This is particularly the Case when used
with D5 optically enhanced lenses.
LED lamps are renown for providing optimum
true colour and great resistance to shock and
vibration. In addition, they have internal circuitry for
use with solid state outputs, making them ideal for use with
PLC inputs. The new D5-3N series integrated LED lamp blocks offer all S
of the above and a tested lamp life of approximately 100,000 hours. -

[ 3
‘Ordering Information 8
Y
Available colours -
® Red (R) @ Green (G) Amber (A) © Blue (B) White (W) 26 mm
Insert corresponding letter at the end of part number; eg: D5-3NL3R = RED Lamp Block Width: 9.5 mm
‘ ' Nominal Current . L, ‘Catalogue
,; 24 V AC/DC 54 mA Lamp Block with Operator latch D5-3NL3_
" 120V AC 18 mA Lamp Block with Operator latch D5-3NL5_
240V AC 24 mA Lamp Block with Operator latch D5-3NL7-
24V AC/DC 54 mA Lamp Block without Operator latch D5-3N3_
120 V AC 18 mA Lamp Block without Operator fatch D5-3N5_
240 V AC 24 mA Lamp Block without Operator latch D5-3N7_-

A.B.N. 84 004 304 812

Newcastte  Brishane mevllla RMamnm Iouvoomha‘ Caims Adelaide Perth Darwin Hoban
+6124850 2220 451738916008 +B174TTOOT00 48174212277 o8 TASMATE0 51740356888 457862070085 461892771777 461889472666 +613 6228 9575
+6124960 2203 461738916139 +617 4775 1457 .31749222947 61746331796 461740356959 4618 BIT1 0062 +6189277 1700 461 68947 204 +6136228 9757

Vermon &

D5-3NFR§GR #5- of 161
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NHP E-Cat online website
NHF Item Info Friday, June 18, 2004 2:59:42 PM

User: Not logged in

sprecher+
SChUh Catalogue Number:

D5P-P5
Description:
PILOT LIGHT ELEMENT YELLOW
List Price $ {Not including GST):
®
Unit of Measure:
EA
Price Schedule:

A2

Pushbutton Products
Pilot Light and Buzer

Mounting Size
22.5mm
Specification
Lamp Body Only

Shape

Round

Style / Frame

Standard

Colour

Yellow

Lamp Block

Dperator Only

Features

o SiPar of the vast D5 range of matching 22.5 mm. contro! and signatling units previding IP 86 front protection
o Assembled round plastic pilot light front element

© Standard yeflow tens cap with diffuser

© 4 other calours available

& Easy 1o mount

e Accepts coupling plate with ciip-on standard lamp holder

¢ Wide range of legends availble to complete the assembiy

¢ Individually packaged component

Benefits

& The D5 range combines aesthelic appeai with robust flexibility to suit heavy-duty industriat controt agplicatiens
& Readily visible

e Choice of pre-assembled clip-on rear elements

¢ When fixing pliot light it will hold in place without a nelched panel hoie,
o Saves time and allows fitting by one person only

e Simplified ordering and spares holding

Lopyright NHP Electrlcal Englneering Products Pry. L. All prices are exclusive of GST.

Q-Pulse IUtRi¢AgEat.nhp.com.aw/website/search/psearch.asp Tiopasgign=60&topvalue 1=D3P-P5&...  18/06&H04 ¢ of 161



Din-Safe MCBs (RCBO)

L L L L oL L

DIN Rail mounting.

Standard AS/NZ 61009.
Approval N17482.
Mines Department Approval — Pending.

Din-Safe MCB with pigtail

Short circuit, overcurrent and earth leakage protection.
Handle sealable and padiockable.

Amp Short Trip %)

Poles rating Voltage circuit Phase Sens. Cat. No

o 76 240  10kA 1:N') 30mA [IDSRCB0630P
2 10 240  10kA 1+N’) 30mA _DSRCB1030P
2 16 240  10kA 1+N’) 10mA DSRCB1630P
> 20 240  10kA 1+N) 30mA DSRCB2030P
2 % 2a0 10k 1-N) 30mA  DSACB25%0P
S T e TioA TN "3615,{ DSRCB3230P
> a0 20 10k 1+N) 30mA  DSRCBAGNP

Din-Safe MCB standard terminal configuration

Amp
Poles rating
2 6
2 6
2 10
> 10
2 10
2 16
2 15
2 16
2 20
2 20
2 20
2 25
2 32
2 40
Azciication

Short
Voitage circuit
240 10KA
240 10KA
240 . 1‘O kKA
250 10 kKA
240 10%A
240 10%A
240 10%A
”240  “‘10;(_A
240 10 <A
240 10 KA
240 10 XA
240 10 kA
240 10 KA
240 10 kA

Phase
1+N -
1+N -

1+N

1+N -
-1+NN5
R
1+N -

1+N -
-1—‘N"
1+N -
T+N -
1+N -
1+N -
1+N -

)
)
)
>.
)
)

Trip %)
Sens. Cat. No ?)

10mA -JDSRCBO0610A

30 mA -IDSRCB0630

10 mA _-/DSRCB1010A

30 mA DSRCB1030

" 100 mA _JDSRCB10100

10 mA _-|DSRCB1610A

30 mA DSRCB1630

100 mA _IDSRCB16100

10 mA -JDSRCB2010A

30 mA
100 mA —_|DSRCB20100

_.DSACB2030

30mA _ DSRCB2530
30mA  DSRCB3230
30 mA

Cin-Safe MCB is a combined MCB/RCD providing thermal overload,
short circuit and earth leakage protection in the one integral unit.

Din-Safe MCBs are suitable for use in residential. commercial and
light industrial applications.

Terminal configuration

PIGTAIL 3UPPLY

NEUTRAL

NEUTRAL
(LOAD)

T

ACTIVE
LOADY

QUMMY
TERMINAL

Q-Pulse Id TMS864
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DIN-Safe MCB with neutral pigtail
suits standard 3 phase chassis

DIN-Safe MCB
standard terminal configuration

Characteristics

.|
4

L

—

Width: 2 modules.
For type AC residual currents.
Rated voltage: 240 V/50-60 Hz.

Tripping characteristics of MCB part:

IEC 898 - C curve.
Short circuit capacity: 10 kKA.
Terminal capacity: 25 mm®.

High immunity to transient current.
"Profile as per Din-T MCB.

Test button for periodic testing.

Accesscries cage
Auxiliary/Alarm Page t - 31
Shunt trip Page 1 -29
Padlock bracket Page 1 - 33
Link bars and :erminals Page 1 - 33.39
Enclosures Section 2
Tecnnicat jata
Tripping characteristics Page 3-29
Dimensions V ' Page 3 - 45
Section 3

Technical data

Notes: )

%) Unprotected neutral. switched.

Unprotected neutral. not switched.

') Fits Din-T chassis (special configuration)

refer page TBA.

'} Mines department approval applies to

30 mA only.

Nuisance tripping may be experienced
in VFD and motor starting applications

refer NHP.
2] Available on indent only.
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- Din-Safe single pole width residual
current circuit breaker (RCBO)

Standards AS/NZ 1009.

Approval N17482.

Mines department approval - Pending.

[ S

u

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 v

Suits CD chassis.

Amp Modules Voltage Short Trip

rating  (18mm) AC circuit Sensitivity ) .C?_‘;_!‘!Q_,’)___’),______,__.

6 1 240 10kA 30mA  _IDSRCBH0630A

10 1 240 10kA 30mA DSRCBH1030A

16 1 240 10kA 30 mA DSRCBH1630A e

: Application
20 1 240 10kA 30 mA DSRCBH2030A The Din-Safe sind le width resigual t
T {aka e Din-Sate single pole wi residual curren
25 } 240 10kA 30 mA DSRCBH2530A circuit breaker will fit the standard Din-T chassis
32 1 240 T0kA 30 mA — DSRCBH3230A for use in NHP panelboards. The design makes it
40 1 240 10kA 30mA . IDSRCBH4030A possible to provide an MCB complete with earth
6 1 240 10kA 10 mA T )DSRCBHO0610A feakage protection in an 18 mm wide module
10 1 540 10kA 10 mA_ " IDSRCBH1010A vAvh|ch.allows a grea_ter number of devices to be
- = fitted into a distribution board.

16 1 240  10kA_ 10mA  IDSRCBH1610A

20 1 240 10kA 10mA T IDSRCBH2010A

25 1 240  10kA 10mA T ]DSRCBH2510A Connection diagram
32 1240 10kA 10mA i ]DSRCBH3210A

40 1 240  10kA 10mA  iIDSRCBH4010A

Note: ') Neutral not switched. ) Mines Dept. approval applies to _1_

2 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
wvith earth leakage protection of an RCD. The unit occupies one, sub-
circuit (one pole) of the distribution board and provides single phase

protection against overload, short circuit and earth ieakage current. @
- The MCB element provides thermal and magnetic tripping protection ON POSITION
which is rated to 10 kA prospective fault current,
~ 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 resudual 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) _ .. . 71 - Padlock brack_et ) _ Page 1-33
| il Linkbars and terminals ________Page 1-33,39
‘% Enclosures . Section 2
. Technical data B '
Trlgpjp_g charactenstlcs e Page 3-29
LTd 1 ° 125 Te}t{:h»n_lcal_gata /wirng Page 3-35
O =% .-
[ S
— 1 o Note: Nuisance tripping may be experienced in
Li] Available on indent only. E 3 VFD and motor starting applications refer

NHP.
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Miniature circuit breakers

Din-T 6 series 6 kA MCB
Standards AS3111, IEC 898.

Approval No. N17481.

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

oo Od

Sealable and lockable handle.

it

Available in curve type C and D.
-1 Mounts on CD chassis (250 A and 355 A).

1 pole 1 module

Short circuit capacity 6 kA

C - Curve D - Curve In (A) 2-63
In (A) 5-10In 10-20In w . _240VAC
2 DTCB6102C DTCB6102D %’j___ e ;jg :EH% -
4 DTCB6104C DTCB6104D 0 T oTmm T
6  DTCB6106C DTCB6106D DC use P 2P )
o - DrcBs110C B DTCB6110D Short circuit 20KA 25kA
13 i)DpTCB6113C {]DTCB6113D Max.voitage (DC) 60V 125V
§_ o o DTCB6116C L DTCB6116D Use at DC
20 DTCB6120C DTCB6120D When using Din-T6 in a DC application the magnetic
P tripping current is approximately 40 % higher than in
E‘f_{_m S DTCB6125C i DTCB6125D AC 50/60 Hz.
32 A DTCB6132C DTCB6132D
40 DTCB6140C DTCB6140D Shock resistance (In X. Y. Z directions).
cn 7 20 g with shock duration 10 ms {(minimum 18 shocks).
50 DTCB6150C DTCB6150D 40 g with shock duration 5 ms (minimum 18 shocks).
63 DTCB6163C DTCB6163D
> le 2 dul Vibration resistance (In X, Y. Z directions).
pole < 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 IEC 88 parnt 2 - 1
— - (duration 96 hours).
13 i) DTCB6213C (1] pTCB6213D
16 DTCB6216C DTCB6216D Operating temperature
From -25 °C to +55 °C, according to
20 DTCB6220C DTCB6220D VDE 0864 parts 1 and 2.
> DTCB6225C DTCB6225D
32 DTCB6232C DTCB6232D Use at 400 Hz
At 400 Hz the magnetic trip current is approximately
40 DTCB6240C DTCB6240D 50 o higher than in AC 50/60 Hz.
50 DTCB6250C . - DTCB6250D ‘
5 i Secti
63  DTCB6263C 7 DTCBG263D  oceseories ection
Add on RCD 1-21
3 pole 3 modules Auxiliary/alarm 1-31
2 .~ DTCB6302C {Oprceeaoz  SpmiR 122
4 ' DTCB6304C EDDT035304D Padlockable bracket 1-33
6 ‘ " DTCB6306C F1DTCB6306D Link bars & terminals 1-33, 39
— Enclosures 2
10 L PTCBG31 ocC DTCB6310D Busbar chassis 535
13 {11DTCB6313C [} pTCBE313D
16 - DTCB6316C 7 DTCB6316D :
= P Technical data Section
20 o ‘ - ~TCB.6320° Technical data 3
25 i ‘PTCB5325C E: D_TCBS325° Tripping characteristics 3-6,8
32 .., DTCB6332C i+ DTCB6332D Dimensions o L..8:22
40 1~ DTCB6340C  DTCB6340D
50 ;‘;’NDTCBG."SOC ) . DTCB6350D Notes: ') 2 pole MCB connected in series.
63 b PR s = DTCB6363D The line side is the “OFF” (bottom) side of the MCB.

7] Available on indent only.
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Din-T10 series 10 kKA MCB (cont.)

3 pole 3 modules

B — Curve C - Curve D - Curve

In (A) 3-51n 5-10In 10-20 In

05 DTCB103058 [JDTCB10305C (1] DTCB10305D
1 DTCB10301B [JDTCB10301C [} DTCB10301D
>  DTCB10302B DTCB10302C  [1)DTCB10302D
4  DTCB10304B DTCB10304C  (11DTCB10304D
6  DTCB10306B  DTCB10306C L] DTCB10306D
10  DTCB10310B  DTCB10310C  DTCB10310D
13 [JDTCB10313B [[)DTCB10313C 1) DTCB10313D
16 DTCB10316B  DTCB10316C DTCB10316D
20 DTCB103208  DTCB10320C DTCB10320D
25 DTCB10325B DTCB10325C DTCB10325D
32  DTCB10332B DTCB10332C DTCB10332D
40  DTCB10340B DTCB10340C DTCB10340D
50  DTCB10350B DTCB10350C  DTCB10350D
63  DTCB10363B DTCB10363C DTCB10363D
4 pole 4 modules ')

6  DTCB10406B DTCB10406C 1) DTCB10406D
10  DTCB10410B DTCB10410C (1] DTCB10410D
13 [JDTCB10413B [)DTCB10413C  [1)DTCB10413D
16  DTCB10416B DTCB10416C  ]DTCB10416D
20 DTCB10420B DTCB10420C (1] DTCB10420D
25 DTCB10425B DTCB10425C (1) DTCB10425D
32 DTCB10432B DTCB10432C  [1]DTCB10432D
40 DTCB10440B DTCB10440C DTCB10440D
50 DTCB10450B DTCB10450C DTCB10450D
63 DTCB10463B DTCB10463C DTCB10463D

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

Available on indent only

DTCB10
1 -4 pole types

Accessories __Section
Add on RCD -2
Auxiliary/alarm 1-31
Shunt trip 1-29
vt . 1:80
Padiock bracket ) o o 1-33
Link bars and terminals 1-33,39
Enclosures 2
Busbar chassis 2-35
Technical data Section
Technical data 3
Tribbing characteristics 3-6.8
Dimensions _  3-22

“
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SP240 M%Téwlyrﬁb%waww%dﬁormection Facilities for Backup Generator Sets at SPSs Generator Conrﬁéﬁgj%n IOMOHUCH

UK5N
Universal terminal block with screw {1b Accessories
connection, cross section: 0.2 - 4 mm?, 1P Technical data
AWG: 30 - 10, width: 6.2 mm, color: gray 1) Certificates
b PDF File

[

@ add to cant M view cant
General data
Order number 3004362
Type UKS5N
Barcode number 4017918090760
Unit pack 50 Pcs.
Customs tariff 85369010000
Max. conductor cross section, flexible 4 mm?
Conductor cross section, rigid max. 6 mm?
Conductor cross section AWG/kemil max 10
Nominal current I 41 A

Q-Pulse httpsgéeshop.phoenixcontact.com/phoenix/predukte/desojsp?id=3004362&pid=5042...  18/06ALF04! of 161
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SP240 Mm@ﬁqﬁﬁer@@%q*x@rvi[cEngdsgwecﬁon Facilities for Backup Generator Sets at SPSs Generator Conrpgg%n f)mgnuol

E/NS 35 N

End bracket, width: 9.5 mm, color: gray {1» Accessories
1P Technical data
i.I» Drawings
{’I» PDF File

@ add to cart w view cart
General data
Order number 0800886
Type E/NS35N
Barcode number 4017918129309
Unit pack 50 Pcs.
Customs tariff 85369010000
Color gray

Q-Puise ifREdLgshop. phoenixcontact.com/phoenix/pgedukis/desesp?id=0800886&pid=5285...  18/06/R18042 of 161



SP240 Mﬁgﬁﬁfﬁr%bﬁeﬁgﬁwﬁcﬁ@ﬁﬁ(ﬁognecﬁon Facilities for Backup Generator Sets at SPSs Generator Connﬁ%ﬁgoen i)l\é\tiv\lonuol

USLKG 5
Ground terminal block with screw ' i» Accessories
connection, cross section: 0.2 - 4 mm?, I Technical data
AWG: 26 - 10, width: 6.2 mm, color: Jj» PDF File

green-yellow

=

@ add to cart ngcn view cant
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

Q-Pulse htpsgéashop. phoenixcontact.com/phoenix/predukie/dgse jsp?id=0441504&pid=5046...  18/08728(43 of 161
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SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Genérofor Sets at SPSs Generator Co.nnecﬁon OM Manual

WDK 2.5 PE

WDK 2.5 DU-PE™

WPE 4

WPE 6

5/69/63 5/69/63 6/60/47 8/60/47
10 mmvM 2,5/3.5 x 0.6 10 mnmvM 2,5/3,5 x 0.6 10 mnvM 3/3.5x 0,6 12 mmvM 3.5/4,0 x 0.8
- V/- A2,5 mm? - V/- A/2,5 mm? - V/- A4 mm2 - V/- A/6 mm?
400 V/6 kV/3 400 V/6 kv/3 800 V/8 kV/3 800 V/8 kV/3
0.4..0.6 0.4..0.6 0.5...1.0/0.5...0.8" 0.8..1.6/0.5..1,0°
1/1 i i 32
0.5...4 05...4 0.5...6 05..6
1.5...4 1,5...4 15.6 15...6
0.5..25 0.5...2.5 0.5..6 0.5...10
0.5...25 0.5...25 05...4 0.5...6
..259 0.5...2.59) 05...4 05..6
.12 22...12 26...10 26...8
u.13...4 A3 0.13..4 A3 0.13..4 A4 05..10 A5
rr Cat. No. Qty. r Cat.No. Qty. - r Cat.No. Qty. 1r Cat. No. Qty.
103830 100 103640 100 101010 100 101020 100
Type Cat. No. Qty. Type Cat. No. Qty. Type Cat. No. Qty. Type Cat. No. Qty.
SH 2 049492 10 SH2 049492 10 SH2 049492 10 SH2 049492 10
DEK 5 047346 - DEKS5 047346 - DEKS6 046866 - DEK3 127696 -
DEK 5 047356 - DEKS5 047358 - DEKS6 046876 - DEKS8 128966 -
WS 8/5 164074 - WS8/5 164074 - WS126 160990 - WS 12/65 160992 -
WS /5 158008 - WS35 158008 - WS 126 144768 - WS 1265 156895 -
WPE 35 WPE 70/95

O™

[

“r

“Ri60/63

20.5/75/86

27/132/108

32/132/118

inm/M 6/55x 1.0

- V7125 A/35 mm?

22 mmvM 8/S 6 DIN 6311

- V192 A/70 mm?

30 mmvM 8/S 6 DIN 6911

- V/232 A/95 mm?

35 mnyM 10/S 6 DIN 8311

- V/269 A/120 mm?

800 /8 «kV/3 1000 V/8 kV/3 1000 V/8 kV/3 1000 V/8 kv/3
2.5..5.0/1.2..2.4° 6.0...12/2.0..4.0 6.0...12/3,0...6.0° i0...20/3.0...6.0
-/
25...i6 10...16 16 -
2.5...35% 10...95 16...120"" 35...150
2.5...359 10...70 16..95° 35...150
2.5...359 10...70 35..95" -
2.5...35% 10...70 35..50 -
12...2 8...2/0 6...2/0 2...MCM 250
25..35 B9 10..95 Bi1  16...120 B12 35..150 813
1 Cat. No. Qty. s in Cu only Best.-Nr Qty. +rin Cu only Best.-Nr Qty. r in Cu only Best.-Nr Qty.
101050 25 951220 10
101260 25 103730 10 101970 10
Type Cat. No. Qty. Type Cat. No. Qty. Type Cat. No. Qty. Type Cat. No. Qty.
SH2 049492 10 SH2 049492 10 SH2 049492 10 SH2 049492 10
External Internal ’ Internal Intermnal
WQB-PEN 35 106010 10 WQV 70N-PEN 952584 5 WQV 70/95-PEN 107230 5 WQVi20-PEN 107240 5
DEK 8 127696 - DEKS8 127696 - DEKS5 047346 - DEKS 047346 -
NFK 8 128966 - DEKS8 128966 - DEKS 047356 - DEKS 047356 -
12/6,5 160992 - WS 1265 1680992 - . WS 1265 160992 - WS 12/6.5 160992 -
12/6.5 156895 - WS 12/65 156895. - WS12/65 156895 - WS 1265 158895 -

* applies to centre screw

** WDK 2.5 DU-PE see also page 2/5
*"* Using 95 and 120 mm? with 10 Nm tightening torque

Q-Pulse Id TMS864

Active 10/12/2014
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Q-Pulse Id TMS864

Tab connection terminals

WFF 35

WFF 70

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup.Generator Sets at SPSs Generator Connection OM Manual

Max. technical data
Dimensions
Width/lengih/height (mmj without WAH
Width/iength/height {(mm) with WAH
Bolt size M
VODE rated data, 0611, Part 1/8.92 / [EC 947-7-1
Rated voltage/rated curreni/rated cross-section
Rated impulse voltage/pofiution severity
Further technical data

Tighiening torque range Nmy
Clampable conductor
Cable lug DIN 46235 mm®
Cable lug DIN 46232 mm?
2 x cable lug DIN 46233 mm-
¢ caple lug DIN 46 232 mm”
ips mm
Strips . omm
Strips . mm
Max. Connection Area n mn- Gauge o fla comastions 15 50043 See
Continuous curreni rating of Cross-conneclion Z-0oie A
Continuous curreni raing of Cross-conneslon 3-poie A
UL / CSA rated data
Voltage / curreni / CONOUCIOr Size uL
Vpliage / curreni © CONOUCIOr Size CS-
Ordering data Version
Wemid
Blue Wemid
With covers Wemic
Wemid

Partition (thickness 2 mm)

Beige PA 66
Blue PA 66
Light-green PA 66

Yellow. Self-adhesive
With lightning flash
Can be stuck to WAH only

For direct assembly

a’ Screwdriver

For aluminium conductors

Print

o ' Consecutive horizontal

' Consecutive vertical
Blank

Printed

168 A/50 mm? 250 A/95 mm?
27/107/54 32/132/63
27/136/60 32/179/71.5

6 8

1000 V/125 A/35 mm?

1000 V/192 A/70 mm?

8 kV/3

& kWS

3.0..6.0 6.0...12

6..25 i6...

2.5...50 2.5

6..25 1€...7

2.5..35 25..70

3x13x058 2x15.5 %08 4x20x1

6x13x0.5 £¥ 155308

2x13.53x0.8 €xi3.5x0E

2.08...50 Cs 2.08...52C Cég

135 207

135 207

600 Vi1i3 A1£...2 AWG 60C V175 A'14...2/0 AWG

600 V130 A14...2 AWG 800V 170 A%14...2/0 AWG

r Cat. No. Qty. r Cat. No. Qty.
102830 10 102840 10
102838 10 102848 10
102930 10 102940 10
Type Cat. No. Quy. Type Cat. No. Qty.

WTW WFF 35 106710 10 WTW WFF 70 106720 10

WQL 2/35 106490 5 waQL 2/70 106500 5

WQL 3/35 106540 5 WQL 3/70 106550 -

WZAF 35 107050 10 WZAF70 106620 10

i

WAH 35 106446 20 WAH 70 106456 20

WAH 35 BL 106448 20 WAH 70 BL 106458 20

WAH 35 HG 106445 20 WAH 70 HG 106455 20

WAP* 106970 20 WAP* 106980 20

WD 1 156390 5 WD 1 156390 5

Qty. = 5 cards with 6 lables on each Qty. = 5 cards with 6 lables on each

M6 x 16 106370 20 M 6x16 106370 20

sD 902450 - 8D 802450 -

CPSBM 6 015620 50 CPsBM&E 015830 50

DEK 5 047348 - DEK S 047348 -

DEK 5 047356 - DEK 5 047358

WS 12/6.5 160992 -  WS12/6.5 180982

WS 12/6.5 156895 - WS 12/6,5 156895 -

turther 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 in the connection area.

12 WeldmOfler

Active 10/12/2014
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WW CARLO GAVAZZI

CARLO GAVAZZI

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for|

V “A lifetime commitment to Control & Automation” s

Functions Areas

A total phase loss of one of

the 3 phases is an extreme
Phase Sequence  ase of phase unbalance.

Phase loss Incorrect phase sequence
may lead to serious

equipment damage.

Several 1-phase loads added
to only one or two of the
phases may generate
unbalance. This makes

Phase asymmel‘ry motors run at a temperature
higher than their nominal
ratings, causing insulation
breakdown and shortening
motor life.

High quality mains
Mains  monitoring in a plant prevent
problems including
Over-/UndervoItage overheating, malfunction of
monltormg 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.

Undercurrent

In case of cut wire or blown
Regenerafed fuse the motor generates

itself the missing phase.
VOItage by There are few phase

3-phase motors  sequence relays that will
detect this situation.

Incorrect phase sequence
may cause a reverse in the
directional current that can be
Phase reversal extremely dangerous. In the
case of mobile applications
the phase sequence has to be
constantly monitored.

. Applications

A CARLO GAVAIZI BRAND

* Monitoring Solutions .

- B  DPBO1 and PPBOT detect

- 5
‘::»"?3 re
v d

incorrect phase sequence and
total phase loss.

DPB02 and PPB02 offer knob
adjustable asymmetry and
time delay set points.

Longer motor life means less
maintenance and down time,
saving you money and time.

DPBO1 and PPBO1 can monitor
all the phases in one unit.

For more selective monitoring
3 units of DUBO1 and PUBO1
(or DUB02 and PUBO02) can be
linked to each single phase
voltage.

The easy to program functions
of DIBO1 and PIBO1 can help to
solve problems such as
transient currents, safe relay
connection, and machine stop
in case of danger.

DPAOQ1 and PPAO1 detect a
regenerated voltage up to
70% of the nominal star
voltage (~85 % of the delta
voltage) preventing motor
damage and expensive
replacement costs.

Installing DPB02 or DPP02 on
the mobile apparatus ensures
damage due to wrong
connection is prevented.

C-Tick Compliance o

N15§

NHF ELECTRICAL ENGINEERING PRODUCTS PTY LTD

www.nhp.com.au
MELBOURNE:

43-67 River Street Richmond Vic, 3121

A.B.N. 84 004 304 812

Vorsion &

PHONE: +61 3 9429 2999

SYDNEY: 30-34 Day Street North Silverwater N.S.W. 2128 PHONE: +61 2 9748 3444

NEWCASTLE:
BRISBANE:
TOWNSVILLE:

575 Maitland Road Mayfield West N.S.W. 2304 PHONE: +61 2 4960 2220
25 Turbo Drive Coorparoo Qld. 4151 PHONE: +61 7 3891 6008
62 Leyland Street Garbutt Qid. 4814 PHONE: +61 7 4779 0700

ROCKHAMPTON: 14 Robison Street Rockhampton Qid. 4701 PHONE: +61 7 4927 2277
TOOWOOMBA: Cnr Carroll St. & Struan Crt. Toowoomba, Qld. 4350 PHONE: +61 7 4634 4799
CAIRNS: 14/128 Lyons Street Bungalow Qid. 4870 PHONE: +61 7 4035 6888
ADELAIDE: 36-38 Croydon Road Keswick S.A. 5035 PHONE: +61 8 8297 9055
PERTH: 38 Belmont Ave. Rivervale W.A. 6103 PHONE: +61 8 9277 1777
DARWIN: 3 Steele Street Winnellie N.T. 0820 PHONE: +61 8 8947 2666
HOBART: 2/65 Albert Road Moonah Tasmania 7009 PHONE: +61 3 6228 9575
NEW ZEALAND: 7 Lockhart Place Mt Wellington Auckland 1006 PHONE: +64 9 276 1967

CGM FLYER
Q-Pulse |d TMS864

CGM-F 07/02
Active 10

CARLO GAVAZZI
9Qocthomatic
A CARLO GAVAZZI BRAND
CARIO GAVAZ7ZI
T=1AY " o A ¥ y Sy &
IR ey L gy e o e

DIN Rail & Plug in Housings
FOR FLEXIBILITY & CHOICE
Single & Extended Functions

FORTAILORING YOUR
PROTECTION NEEDS

True RMS Monitoring

FORTRUE MONITORING \
& CONTROL

[ NS

NI cicefrienl ENGINEERING PR@DUGKS PTY LTD

A.B.N. 84 004 304 812




SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manuall

enal ontrol Technology

- NHPE

A CARLO GAVAZZI BRAND

® o Reliability... you can count on

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

36 mm 11 pin Plug in Housing

22.5 mm DIN Housing —\'

Adjustable Hysteresis Adjustable Hysteresis

LED Indication of Relay Status LED Indication of Relay Status

-£}dvantage SERIEs:

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

-Aydvantage Plus series:

Time Delay Setting (0.1 - 30 sec)

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

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

Threshold Setting (%) Threshold Setting (%)

LED Indication of Alarm Status

LED Indication of Alarm Status

Adijustable Time Delay
(0.1 to 30 sec)

Adjustable Time Delay
(0.1 to 30 sec)

LED Indication of Power Supply ON Front Accessible DIP switches for LED Indication of Power Supply ON
range setting and Normally

Energised/De-Energised relay selection

.Advantage SERIES Advantage Plus SERIES

(2]]:] DPB FB

DIA
Current Current 3 Phase Frequency Power Factor

*1 Phase *3 Phase

*50- 60 Hz * Latch & inhibit
* Latch & function

inhibit function *Time delay
*Time delay 1-30 sec.
0.1 - 30 sec.

PIA

Current

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

< Accurate

PUA
Voltage

*1 Phase

«AC/DC over voltage up to 500 V

AC/DC
* Latch function

“ Responsive

PPA
3 Phase

+3 Phase
*Phase sequence and
phase loss

Quality

PIB
Current

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

<  Advanced

PUB
Voltage

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

“  Reliable

3 Phase

*3 Phase
*AC over & under voltage,
phase asymmetry sequence
& phase loss
*Latch & inhibit function
*Time delay 0.1 - 30 sec

.‘lae{;

“  Flexible

the Advamtage



ect Forest Lake SPS Switchboard Connection Facilities f

The power in relays since 1954

e Compact design

e Sensitive DC coil version

e Integral LED + diode

e Simple removal of relay with
plastic retaining clip

| « 35 mm DIN rail mounting
e CE and UL approved

INJF=E ELECTRICAL ENGINEERING PRODUCTS PTY LTD

Q-Pulse Id TMS864 Active 10/12/2014 A.B.N. #d198 308 8126
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LN LS N

SERIES 38 ki

=l ¢ }

BEIav Inte"ace Cat. No. 38.51 ... 1 x 6 AC/0 contact

Voltages available (AC/DC) 24, 240
Voltages available (Sensitive DC) 12, 24
Rated Power ... 03w
Operating Range ... 0.7t0 2.2 U,
Holding Voltage ... 0.4 U,
Drop Out Voltage ... 0.1 Uy
Wire thermal insulation Class ... F(+155 °C)
 TECHNICALDATA

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

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

Operated time:

Suitable for: v giﬂk up tﬁ:ﬂe ﬁ ms
. - drop out time ... <11 ms
Automatic gates Type of duty ... Continuous

Elevators
Alarm systems

3 i Rated current ... 6 A (AC 1)
Industrial automation Maximum peak current ... 30A(0.55s)
Rated voltage ... 250 V AC

n : e
rUInRos _S?Stems Maximum switching voltage ... 400V AC
Electronic controls Nominal rate in AC 1 ... 1,500 VA
| Industrial controls Nominal rate in AC 15 (230 V) ... 300 VA
Minimum switching load ... 500 mW (12 V/ 10 mA)
| Air conditioning Contact resistance ... -initial <50 mQ
Medical equipment Contact material ... AgSn0:

e
J

NHF ELECTRICAL ENGINEERING PRODUCTS PTY LTD

www.nhp.com.au A.B.N. B4 004 304 812

Melboums Sydnay Mewcaztie  Brishans Townzville  Rockhampion Toowoomba  Caims Adelalde Parth Darwia Haohart
PH: +G13BAZHZUH o1 ZHTOHM 61 24960 2200 o601 TORU1 G008 +B1 TATIOOT00 oBY TASDTIIVT 460 TAGBAATSS 1 7AD3SGREN o6 BEINTBOS5 <61 REITTATTT o618 BT 2666 +61 362N 0575
FA: 61 39429 1075 61 206AE 435D 1249602203 +51TIE0NGIDD +B TATTS VST W60 TASREEMT 61 TGEIITHG +60 74005609 61 BEITI 0062 61 AGETTAT00 o61 QEMT M3 o6 3EREBOTST

Taryion &
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sprecher+ T Catalogue
7 “wr .
schuh W% = CA4
Motor June 2002
MOTOR CONTROL
Miniature contactors
and starters

Miniature
Contactors

Thr:ee ratings in one
frame size up to 6.1 kW B v

e "

e High switching
capacity

¢ Clip-on accessories

e DIN rail or screw
mounting

e Auxiliary contacts for
low voltage

NI cicerrien L ENGINEERING PR®ODUSKS PTY LTD

A.B.N. 84 004 304 812
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NHP was formed in 1968 for the purpose of manufacturing,
impaorting and merchandising a wide range of specialisad
glectrical switchgear, motor control and other technical
electrical products for Australian industry; including mining
and general industries, electrical contractors and government
departments.

MNHP is a wholly Australian owned company and exclusively
rapresents a considerable number of overseas companies.
Thase companies manufacture complamentary equipmeant to
the NHP programme, which includes products locally
manufactured in Melbourne.

The head office and Melbourne sales organisation is situated at
Richmond, with branch offices in Sydney, Brisbane, Adelaide,
Perth, Newcastle, Townaville, 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 maore than 500
centres, Australia wide.

The company also has an office in Auckland, New Zealand
primarily involved in the supply of Terasaki circuit breakers and
panelboards. The product range is steadily growing with
product brands such as Eldon, Schmersal, Austrol and Elektra
already added.

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

her + Schuh has been

manufacturers of

preg
high
for

equipment in Eurcpe

rom Australl

due to the technic
produced 1o ftra
standards of pre
I"!_i' standaras

one of theleading  use of

quaity

as been largely

al superiority of the products
ditiona -

Vigs -_.'L'._n-'_I_IIZ;‘I

Active 10/12/2014

SP240 Manet Street Forest Lake SPS Switchboard Connection Facilities for Backup Generator Sets at SPSs Generator Connection OM Manual

MNHP has also built a substantial 5,200 square metre national
distribution warehouse, the first stage of a potential three
stage development, which ultimately will result in a 15,000
sguare metre wareghouse. 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 has been consistently committed to providing an
outstanding level of customer service and tha staff have bean
trainedd over many years to provide a customer friendly
enviranment and be seen to be ‘easy to deal with',

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

the latest high quality materials

» TiTer P . ‘ i1
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This high quality has

remarkable reliability ensuring long life and

excellent perfformance

NHP

sprecher

has welcomed the acquisition of

Schuh by Rockwell
natiaonal n

DuUsSINesses

hanical

15 committed Lo
e Fitelr
creases in funds

latest production

provicng
Ataal in -..'._15!_:|'i-
ind the technigues

Rockweall/Sprechar + Schuh will be
conomies of scale an
nternahonal growth as a resull of the unio
The full range of Spreche

afuipment 1s

ralia fraom

able to achiave

athih

e Australian

fregly availaoie

the MHP or

representatives and distributors

1252 = = | =1 = e 1
These The Ultimate in
of strict

ing, and by the

Page 131 of 161



INDEX

Mini contactor and relay system 3
AC Contactors CA 4 4
Three ratings in one frame size 5
Undervoltage reliability (AC/DC coils) 6
Advanced motor protection 7
Time under control i
CS 4 miniature relay system 9
Wide application use 10
World class quality CA 4 miniature contactor 11
[ B BT S L e A
Sub index 12
AC and DC contactors 13
CA 4/CS 4 accessories 14
State of the art motor protection 15
Economical thermal overload CT 4 16
Technical information (CS 4) 17
Technical information (CA 4) — T g T : 18-21
e = =

- -
Technical information (CEP 7/CT 4) - *. - . i 22-23

- 3 5 21, M,
Utilisation category e_w 24
i L2 r
Electrical life graph (CA 4) Lo l I: 25
4| L
Dimensions (CA 4/CS 4) | a 26
2 - 3 I
Dimensions (CT 4) 27
PN N ) 9.9
Dimensions (CEP 7) 28
4 e
2 -
Overload graph (CEP 7/CT 4) - v 29

Q-Pulse Id TMS864 Active 10/12/2014 Page 132 of 168




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.

pa'd

MINI CONTACTOR AND RELAY SYSTEM

CT 4 Thermal Overload

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

k

"*‘.‘,‘."5'.‘ |

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 ca xcessive currents




AC CONTACTORS CA 4

Compact Dimensions

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

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

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

CA 4 contactor fitted to CT 4 thermal overload

45 mm

CA 4 contactor fitted to CEP 7 electronic
overload relay

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

CA 4 contactor fitted with auxiliary
contact block

Q-Pulse |d TMS864 Active 10/12/2014
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THREE RATINGS IN ONE FRAME SIZE

Features

» Compact dimensions

High electrical and mechanical life

Modular design Clip on accessories

Rugged construction DIN rail or screw mounting

L]
L ]

High switching capacity Rated at 60 °C

¢ Low power requirements Auxiliary contacts for low voltage

AC or DC coil types Supplied with open terminals for

rapid installation

¢ Four pole 4.5 kW version available

Three Ratings

CA 4 contactors consist of three ratings in It can utilise state of the art motor

one frame size the CA 4-5, CA 4-9 and protection (CEP 7 electronic overload) and
CA 4-12. All three miniature contactors the economical CT 4 thermal overload.

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.

i o “AC Coil < 11 >
N, AC3  AC2 Aux. Contacts e
kW amps std. max. Cat No.
26 53 1NO 5 CA 4-5-10..V

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

£ pMaximum
Dfn‘u;:ll"lce__
n space

4.5 1NOC 5 CA 4-8-10..V

v pe:r‘i
minimul
CA 4-12-10...V

1NO 5 CA 4-8C-10..V

12 1NG 5 CA a-12C-10..V
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ADVANCED MOTOR PROTECTION

9 ‘ -|

f 5
T
o ¥

CEP 7 Electronic Overload

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

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

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

.

¥ st_a!'-

CT 4 Thermal Overload

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

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

Trip flag indicator and test/reset button is
also offered as standard on the CT 4 as
well as a dual scale for current setting to
allow for the straightforward
commissioning of direct-on-line (DOL) or
deg starters. g - :
l §

e Hightrippn act
e Manual reset




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...2 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 |d TMS864

Active 10/12/2014

Dependable Interlocking

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

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

Two CA 45 interlocked (2.6 kW)

CA 4 with a CRZY 4 timer fitted

Page 138 of 163



CS 4 MINIATURE RELAY SYSTEM

CS 4 Miniature Relay

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

Just like the CA 4 contactor, the CS 4 relay

shares the same dimension width of 45 mm.

This also makes the CS 4 miniature relay an
attractive selection for the
most discerning

user. It will satisfy

many industrial
applications, from

the most complex
electronics to the

basic lighting

circuit.

-
*“l-‘ii‘

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
4 |

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

CRC 4 Suppressor Module

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




WIDE APPLICATION USE

CA 4 Mounted on an ACS Busbar Miniature Contactor System

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

& Reversing:stariots e Building industry choice for miniature contactor systems.

# DOL applications

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

e Hospitality industry where industrial
dishwashing machines are used

. #= Large buildings where elevators and
Cﬁ-. 4 contactors can also be used in the Escalatnrs are being used

following applications; swimming poaols,
sauna control systems, electric heating
systems, refrigerators, house hold
appliances and contact breakers.

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

Q-Pulse |d TMS864 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.

-

experience
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Q-Pulse Id TMS864 Active 10/12/2014 Page 142 of 16188




AC AND DC CONTACTORS

CA 4 Contactor

AC coil )
AC 3 AC 2/3 Aux. Contacts
kW amps std. max. Cat. No.?)
2.6 5.3 1NO 5 CA 4-5-10..V

4.5 9 NG, 6 CA 4-9-10..V

6.1 12 1NO 5 CA 4-12-10..V

AC Coil 4-pole

AC3 AC 2/3 No. of

kw amps Contacts Cat. No.

45 9 4 N/O CA 4-9M-40...V
DC coil )

AC 3 AC2  Aux. Contacts

kw amps std. max. Cat. No.?)

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

45 INO 5  CA4-9C-10.V |

12 1NO 5  CA412C-10.V

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

CS 4-31Z..VAC

CS 4-227..VAC
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STATE OF THE ART MOTOR PROTECTION

e Superior phase failure protection
e Choice of tripping classes
Choice of reset options

Self powered design means convenience

Increased accuracy and motor protection
e Wide current adjustment range

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

= = 0.1..0.32 CEP7-M32-0.32-10

1.1 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 b ﬁ

1.1 0.3..1.25 1.00..2.9  CEP7-A32-2.9-10 . 'r ﬁ

3.7..12 CEP7-A32-12-1 0

.
N BT

Cat. No.
CMR7..V ")




ECONOMICAL THERMAL OVERLOAD CT 4

Consistent and reliable protection ; _ 5

Superior class 10 characteristics

Protection from single phase
conditions

Ambient temperature compensation
Maximum 660 V
Snap-on signal contacts

Manual reset

Trip indicator complies with AS 1023

CT 4 Thermal Overload Relays for
Mounting on CA 4 Contactors

Adjustment range Type T Approx. kW
in amps (DOL) HRC fuse @ 400/415V Cat. No.
0.10-0.15 0.63A 0.06 CT 4-9-0.15
0.23-0.35 2 0.12 CT 4-9-0.35
0.55-0.80 2 0.25 CT 4-9-0.8
1.20-1.80 4 0.55 CT 4-9-1.8
2.70-4.00 10 15 CT 4-9-4
6.00-7.70 20 3 CT 4-9-7.7
Auxiliary signal contact block (N/O) CT 3K-P-10
- clip on to thermal overload
Electrical connection "
for direct attachment [ i ‘
toCA4 3 .
- L < Built in wire connection to
r i~ - . coil: can be removed if
- _ required
Flag indicator
(tripped indicator)

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

and resetting

Auxiliary scale
current setting for
star-delta setting

Direct start current
setting scale with
Provision for mounting setting knob

trip signal contacts
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TECHNICAL INFORMATION

CS 4 Control Relay

CS 4 Relays CS 4 Relays
Electrical Mechanical
Contact Ratings - |[EC 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] 125  AC1(230V,6A) [Mil] 0.7
AC 1 (Non-inductive, or 40 °C 230..500 V [A] 16 Weight 9] 153
slightly inductive 60°C230..500V [A] 12 Terminal Cross-Section
loads, resistance furnaces) Terminal Type
IEC 947, EN 60947 1 Conductor [mm?] 0.75..2.5
W 2 Conductor [mm?] 0.75..2.5
AC2,AC3,AC4 230V [A] 5 1 Conductor [mm?] 0.75..2.5
(switching 3 @ motors) 400V [A] 37 T &© TE= 3 conductor [mm?  0.75..25
500V [A] 28 Max. Wire Size [AWG] 18...14
Short Circuit Protection afforded by contactor Tightening Torque [Nm] 1.18
Coordination Type 2 Fuse gG [A] 16 [Ib-in] TisedB
acc. |[EC 947-4-1 Fuse aM [A] 16 Control Circuit
_ - . Operating Voltage
Min. switching capacity 17V AC 50/60 Hz Pickup [x Ug 0.85...1.1
DIN 19240 for H-contacts (Double Dropout x U] 0.35..0.65
contacts and auxiliary contact blocks) [mA] 5 DC Pickup [x Ug] 0.8...1.1
Switching DC — Dropout [x Ug] 0.1...0.25 ,
Non-inductive or slightly inductive loads, with protection circuit  Dropout [Upmax Uninl 1..1.2
resistance fumaces DC 1 at 60 °C Coil Consumption

24..48V [A] 6/4




TECHNICAL INFORMATION

CA 4 Miniature Contactors

Rated Insulation Voltage U; CA4
to IEC 847-1 ™ 500 V 05 09 .12
il - Ad 0N (Star Deha) 20V Al 1 21 21
Rated Impulse Voltage Uy, [kV] 8 50 Hz 240V [A] 11 21 2
Rated Voltage U, 400V [A] 92 16 2
-Main Contacts 45V [A] 92 18 21
AC 50/80 Hz [V] 230, 240, 400, 415, 500 S00 W [A] 68 12 12
Dc [V] 24,48, 110, 220, 440 230V kW] 3 55 55
Operating Frequency for 240V [kw] 3 55 55
AC Loads [Hz] 50/60 Hz 400 v kw] 4 75 10
Switching Motor Loads CA4 415V kW] 4 75 1
Standard IEC Ratings -05 -08 -12 ) | O
AC 2, AC 3,AC 4 230V [A] 65 12 12 AC1Load,
DOL & Reversing 240V [A] 65 12 12 39 Switching Iy [A] 20 20 20
50 Hz60 °C 400V [A] 5.3 ] 12 Ambient 230V kKW 8 8 &8
415V [A] 53 9 12 Temperature 40 °C 240V [kW] 83 83 83
500V [A] 4 7 7 400V [KW] 14 14 14
230V [kW] i5 3 3 415V [kw] 14 14 14
240V [kW] 15 3 3 500V [kW] 17 17 17
400V [kW] 22 45 55  Ambient ls [A] 16 16 16
415V [kW] 22 45 6.1 Temperature 80 °C 230V [kW] 64 B4 84
500V (kW] 22 4 4 240V [kW] 67 67 67
Maximum Operating Rate 400V [kW] 1 11 11
At9AforAC3,20AforAC214 AC2 [ops/i] 300 415V [kW] 12 12 12
Starling time ¢ 4= 0.25 s AC 3 [ops/hr] 600 500V [kw] 14 14 14
AC 4 (200,000 Op. Cycles) AC 4 [ops/hr] 300 Lighting Loads
50 Hz 230V [A] 3.9 Elec. Dischrg. Open [A] 18 18 18
240V [A] 39 Lamps-AC 5a, Enclosed [A] 14.5 145 14.5
400V [A] 3.3 Single compensated  10KA  [WF] 750
415V [A] 3.3 Max. capacitance at 20 kA [pF] 400
230V [kwW] 0.92 prospective short circuit
240V [kW] 0.96 current available al the -
400V [kw] 1.5 contactor
415V [kW] 1.6 Incandescent
Max. Operaling Rate [opsthir] 250 Lamps-AC 5b, [A] 93 83 83
Electrical endurance
~100,000 operations
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TECHNICAL INFORMATION

CA 4 Miniature Contactors

Electrical Data Coil Data
Switching power transformers AC 6a Voltage Range
Inrush o oAt AC: 50 Hz, 60 Hz, 50/60 Hz Pickup  [xUg] 0.85...1.1
Rated transformer current 05 -09 -12 Dropout  [xUg] 0.35...0.65
230V [A] 29 54 54 DC Pickup  [xUg 0.85...1.1
240V [A] 29 54 54 Dropout  [xUg] 0.1..0.25
400 V [A] 24 4.1 54 Coil Consumption
A5V [Al 24 41 54 a0 50 1z, 60 Hz, 50/60 Hz  Pickup [VAW]  22/20
500V [A] 1.8 32 3.2 Hold-in  VA/W] 41.4
230V [kVA] 1.2 22 22 DC Pickup (W] 25
240V [kVA] 1.2 22 22 Hold-in W] 2:h
400V [kVA] 1.7 28 37 oo s
4“5V [kVA] 1.7 29 39 " ac. 50 Hz, 60 Hz, 50/60 Hz  Pickup  [ms]  15..40
500V [kVA] 1.6 2.7 2.7 Dropout [ms] 15..25
DC Ratings with RC Suppressor Dropout  [ms] 15...25
DC1 Rating at 60 °C -05 -09 -12 DC Pickup [ms] 18...40
1 Pole 24VvDC [A] 9 9 9 Dropout  [ms] 6...12
48V DC [A] 4 6 B with Integ. Suppression Dropout  [ms] 8..12
11o0vDC [A] 06 1 1 with Diode Suppression Dropout [ms] 35..50
220VDC [A] 0.2 0.3 0.3
440V DC [A] 0.08 0.1 0.1 Ji
2 Pole in series 24VDC [A] 6 9 9
48VDC [A] 6 8 8
110OVDC [A] 4 6 6
8 12 12 fa'd

220V

440V
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TECHNICAL INFORMATION

CA 4 Miniature Contactors

Auxiliary Contacts
Current Switching Built-in Auxiliary Contacts Auxiliary Contact Blocks
AC 1 lth at40 °C [A] 16 10
at 60 °C [A] 12 6
AC 15, switching electromagnetic loads at:  [V] 230, 240, 400, 415, 500 230, 240, 400, 415, 500
[A] 6.:5,25:2 .25 2,2, 1,.1,0:6
DC 13, switching DC electromagnets at: M 24, 48, 110, 220, 440 24, 48, 110, 220, 440
[A] 5, 0.6, 0.45, 0.25, 0.04 2, 0.6, 0.45, 0.1, 0.04
Short-Circuit Protection - gG Fuse
Type 2 Coordination [A] 16 10
Load carrying capacity per UL/CSA
Rated Voltage AC V] 600 max. 600 max.
Continuous Rating 40 °C [A] 10 general purpose 10 general purpose
Switching Capacity AC Heavy pilot duty (A600) Heavy pilot duty (A600)
Rated Voltage DC V] 600 max. 600 max.
Switching Capacity AC Standard pilot duty (Q600) Standard pilot duty (Q600)
Terminals
Terminal Type :%__: i
Maximum Wire Size per IEC 947-1
=" Flexible with Wire 1 Conductor [mm?] 0.75...2.5 0.75..2.5
End Ferrule 2 Conductor [mm?] 0.75...2.5 0:75..25
e Solid/Stranded- 1 Conductor [mm?] 0.75...2.5 0.75...25 .
- — Conductor 2 Conductor [mm?] 0.75..2.5

ded Tightening Torque
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TECHNICAL INFORMATION

CEP 7/CT 4 Overloads

General data
Weight [kg]

Standards

Approvals

Corrosion resistance
Ambient temperature
Open

Enclosed

Temperature compensation
Shock resistance
10 ms sinusidal shock [G]

Type of protection
In connected state
Finger protection

CEP7-A/M-32 CT4-9
0.14 X

IEC 947, EN 60 947, DIN VDE 0660

CE, UL, CSA, PTB

95 % relative humidity without condensation, 30...60 °C  humid/warm, constant
humid/warm, cyclic

-20...+60 °C -25...450 °C
-20...+40 °C -25...+40 °C
Continuous

30

IP2LX

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




UTILISATION CATEGORIES

Category ') Typical applications

AC1 Non-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

AC6 Switching of power transformers

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

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

AC 13 Control of solid state loads with transformer isolation

AC 15 Electromagnets for contactors, valves, solenoid actuators

AC 21 Switching of resistive loads, including moderate overloads

AC 23 Switching of motor loads or other highly inductive loads

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

DC5 Series-motors, starting, plugging ?), inching ?), dynamic breaking of motors
DC 12 Control of resistive loads and solid state loads with isolation of optocouplers
DC 14 Control of D.C. electromagnetic loads having economy resistors in circuit

' DC 21 Switching of resistive loads, including moderate overloads
DC 23 Switching of highly inductive loads (eg. series motors)

Notes: ') All category listings according to IEC 947-4 and AS 3497-4
?)  Plugging is understood as stopping or reversing the motor rapidly by reversing the motor primary
connections while the motor is running.
) Inching is understood as energising a motor once or repeatedly for short periods to obtain small
movements of the mechanism.
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ELECTRICAL LIFE GRAPHS

CA 4 Contactors

Electrical Life; Up =400/415V
AC 3 Switching of squirrel-cage motors while starting
AC 1 Non-or slightly inductive loads, resistance furnaces

—O0—— CA45
—4A—— CAd9
—O—— CAd12
- = -0~ - - (AC-1) CA4-5
= = & - - (AC-1) CA4-9
- =< - - (AC-1) CA4-12

o
.

Contact life (millions of operations)




DIMENSIONS

CA 4 Contactor CS 4 Control Relay

Series CA 4

Series CS 4 industrial control relays

MNote: DIN Rail mounting 35 mm to EN 50 022.
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DIMENSIONS

CT 4 Thermal Overload Relay

ies CT 4 (Mounting to CA 4
tng to CA 4 contactors)

Q-Pulse Id TMS864




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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CEP 7/CT 4 OVERLOAD GRAPH

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

Mean value of tolerance bands,
heated in three phases.

Curves: from cold state

Curves: = —— —in cperationally warm
state {loaded with the sat currant).

Tolerance: trip time £20 % (=10 for
currant).

Funection Limits and Temparature
Compengation: from -25 °C...+70 *C.
Tripping Limits: spacifiad in [EC 282-1 .
for -5 °C...+60 °C.

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

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

phase trip at 1.2 /.

Trip Curves for 3@ Applications (CEP 7-A/M...)

Class 10 Class 20

Jd
-
1
|
|

8§ &8
..--:_::-h"

',.!"

5 5323

-
F 1 1=1

w soss B sgsB B 535S
Approximate Trip Time (secands)

Approximate Trip Time (seconds)

o
B

[¥]
L]

f
i
[

A
i 2 4 ll.m 1 ] 4 El'lﬂ

Muttiple of Full Load Currant Multipla of Full Load Current

-
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A wholly Australian
owned company
Proudly serving Australian industry

@ NHP Offices reul
@ NHP Resident Representatives
@ NHP Distributors

All your switchgear requirements
available from over 500 outlets
throughout Australia
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