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ITEM| QTY DESCRIPTION MANUFACTURER CATALOGUE No REMARKS ITEM] QTY DESCRIPTION MANUFACTURER CATALOGUE No REMARKS {TEM]} QTY DESCRIPTION MANUFACTURER CATALOGUE No REMARKS
1 3 | ACTIVELINKS CLIPSAL BP16S/TR $9 | 2 |1,2K6- PUMP THERMISTOR RELAY SPRECHER & SCHUH RT7-E2 13 1 1 |NOTUSED
A 2 | 02,03 - MAINCURCUIT BREAKERS + TZHS Handle + Shroud | TERASAKI S250PE3T25 Set Ir= 0.8 {100A) Char=5 60 [ 1 [1K7- PUMP1EMERGENCY PUMP TIMER CARLO GAVAZZI DAA-51-C-M24 126 | 1 | COMMS SWITCH HOXA NPORT 6450/SAA V15
2| 02,03 - MECHANICAL CABLE INTERLOCK TERASAKI TIMW25CA 61 | 1 | 2K7- PUHP 2 ENERGENCY PUHP TIHER CARLO GAVAZZI DAA-51-C-HM24 1| MULTISMART RTY PUMP CONTROLLER MHULTITRODE HSH-QUU2
2/3 | 1 | 02,03 - INTERLOCK CABLE tn TERASAKI T2HWO0SA 62 NOT USED 125 | 1 [HMIKEYPAD
NOT USED 63 NOT USED 1 | EXTENSION1/0
I NOT USED 64 | 2 | 12H1- PUMP RUNNING REO INOICATOR | SPRECHER & SCHUH DP-P4L-PNIR 126 1
4 | 1 |GENERATOR INLET PLUG MARECHAL DS2 3926017 o/w 314126 65 | 2 §12F4 - INSULATION RESISTANCE TESTING FUSES WOHNER / FERRAZ SHAWKUT | 31971 ¢/w DCTS-2 | 54 1000V FUSE & HOLOER 7 | 1 | SWIPE CARD READER INOALA IN-ASR-610/1 + SPACER {SP-610-80)
S | 3 | OLDSERVICE FUSES (METERING LINKS} COOPER BUSHANN HSB22BWCL 66 | 2 |PUMP REFLUX VALVE LIMT SWITCH ‘| HONEYWELL BZ-2RW82-A2 o/w support stands 18 NOT USED
8 6 | 1 |MAINNEUTRAL LINK SWBD BUILDER 32 x 6.3nm Copper Bar 67 | 2 |12K20 - PUMP RUN FORWARD COMMAND RELAY FINDER 38.5126VDC 129 NOT USED
7 1 1 |MANEARTHLINK SWBD BUILDER 25 x 6.3mm Copper Bar 68 | 2 |12K2- PUMP FAULT RESET RELAY FINDER 46520074 26VDC +91.02 BASE B0 [ 1 | WET WELL LEVEL PROBE VEGA - VEGAWELLS2 | WLS2-XXALAMDIDDIX
8 | 1 |F123 - SURGE DIVERTER CIRCUIT FUSES WOHNER 31113 ¢/w 3 x 31189 32AFUSES & HOLDERS 69 | 2 |12K22- PUMP EMERGENCY MODE INTERRUPT RELAY FINDER 38.5124V0C B3t ] 1 | WET WELL LEVEL ADJUSTMENT UNIT VEGA - VEGADIS62 | DIS62-XXKMASX
9 | 3 | D123 - SURGE DIVERTER CRITEC TDSH100-25R-277 70 | 2 |12K23- PUMP RTISOLATION CONTACTOR FINDER 38.5124VDC B2 | 1 | DELVERY PRESSURE TRANSMITTER VEGA - VEGABARS2
— 0 | t |F4S6 - PHASE FAILURE FUSES WOHNER 31413 /v 3 x 31184 6AFUSES & HOLDERS 7| 2 | 12K2 - PUMP RUNREVERSE COMMAND RELAY FINDER 385126V0C B3 | 1 |TRICLOVE FITTING FOR VEGABARS2 VEGA ADAPTOR & ]
# | 1 |PFRE - ENERGEX MAINS PHASE FAILURE RELAY CARLO GAVAZZI DPB-01-C-M48 72 | 1 | St- PUMPLOCK OFF PUSHBUTTON SPRECHER & SCHUH DIP-LMT44 « DT-ALP + DT-N3R ¢/w DI-X10 + D7-X01 B4 [ 2 | CORROSION INHIBITOR CORTEC vPQ-110
12 NOT USED 73 | 2 |St- PUMPLOCK OFF SAFETY CONTACTS SPRECHER & SCHUH D1-X015 B35 { 2 | PUMP REFLUX VALVE LIMIT SWITCH SURGE DIVERTERS NOVARIS SL36/G
c B3 1 3 [T123 - ENERGY METER (T's IME TAT 400 150/5A T | 1 |S2- AREALIGHTING SELECTOR SWITCH KRAUS & NAMER CAID A221-FT2 Fx ENGRAVED ‘OFF-ON' 86 NOT USED
% | 1 |EMf - ENERGY METER ELECTREX FLASH-D 60H2 ¢/w 02 /w RSL85 75 | 1 |S5- EMERGENCY PUMPING SELECTOR SWITCH KRAUS & NAMER CA10 A223-FT2 Fx ENGRAVED ‘NORMAL-RUN' B1 NOT USED
B5 | 1 |04 PUMPT CIRCUT BREAKER « TZHS Handle + Shroud TERASAKI E125N13020 Set ir= 0.8 {804) Im= 6 76 | 1 | HI- POWER AVAILABLE WHITE INDICATOR SPRECHER & SCHUH 07P-P7-PN3W 138 NOT USED
1 | 1 [05 PUMP2 CIRCUIT BREAKER + T2HS Handle + Shroud TERASAKI E1ISNJ3020 Set Ir= 0.8 (80A) Im= 6 7 | 1 |PAR- POWER AVAILABLE RELAY FINDER 38.51.26VDC B9 NOT USED
— 17 NOT USED 78 | 2 | PUMP POWER SOCKET OUTLET « INCLINE SLEEVE MARECHAL DS6 3164013972 + S1DATST 1%0 NOT USED ]
18 NOT USED 19 | 2 | PUMP POWERINLET PLUG « HANDLE MARECHAL DS6 3168013972 « 316A013 1t NOT USED
3 NOT USED 80 NOT USED 2 NOT USED
o 20 | 1| Q10 MULTITRODE MULTISHART METERING CRCUIT BREAKER | TERASAKI DTCB6306C 81 NOT USED 3 NOT USED
n 1] Q11 15A GPQ CIRCUIT BREAKER TERASAKI DTCB316C /W DSRCM-32-30-3PN 82 NOT USED e} 1 | 2x300mm TELESCOPIC BATTERY TRAY RALL UES 0SCH MD 300mm
2 1 {012 RTULAPTOP GPO CIRCUIT BREAKER TERASAKI DSRCBH-10-30A 83 NOT USED SWITCHBOARD TERMINALS
3 | 1 |13 SITELIGHTING CIRCUIT BREAKER TERASAKI DSRCBH-10-30A m NOT USED 1660] 2 | 10AMNATURE THERMAL CIRCUIT BREAKER PHOENIX CONTACT TP 10 {7 2314
I 2 | 1 |01 DCSUPPLY CIRCUIT BREAKER TERASAKI DTCB6106C a5 NOT USED 1643) 17 | 4AMNATURE THERMAL CIRCUIT BREAKER PHOENIX CONTACT P 4 {0712259) ]
25 | t | 015 GENERATOR ANCILLARY SUPPLY CIRCUIT BREAKER TERASAKI DSRCBH-10-30A 8 | 1 | SINGLE POINT PROBES MULTITRODE 1 off - 020130FSP-Shietd [ 1ot - 021w ttcored 42| 7 | 2AMNATURE THERMAL CIRCUIT BREAKER PHOENIX CONTACT P2 fom 221
% NOT USED 87 | 1 | SR-SECURTY LIGHTING CONTROL RELAY | moer 46.52.0074 26V0C +97.02 BASE 1643 25 | TERMINAL MOUNTING BLOCK PHOENIX CONTACT UK6-FSI/C 13118203}
E u NOT USED 88 | 1 | INSTRUMENT EARTH BAR CLIPSAL [} 166.4] 2 | 10-TERMINAL PLUG-IN BRIDGING BAR PHOENIX CONTACT FBI 10-8 {020 3263)
8 NOT USED 89 NOT USED 1665 | 69 | 1xDISCONNECT, 1 x PHASE, 1 x PE TERKINAL PHOENIX CONTACT PIT2S-PE/L/LTB (3213957}
29 NOT USED % NOT USED 66| 9 | TERMNAL ENDPLATE PHOENIX CONTACT D-PITI/3B 13213976}
30 NOT USED 91 NOT USED 67| & COMBINATION TERMINAL PHOENIX CONTACT PIT25-TG (3211003}
“‘ 3 NOT USED 92 NOT USED 1648 & | FUSECONNECTOR WTHLED 24 PHOENIX CONTACT P-FU 5X20 LED 24 1303 6819) "’
32|t |DIST.BD EARTHLINK DORE ELEC. 165E24 93 NOT USED 69| 6 | 20-TERMNAL PLUG-IN BRIDGING BAR PHOENIX CONTACT FBS 20-5 {303 0226)
3 | 1 [DIST.BD NEUTRAL LINK DORE ELEC. 165N24 o/w E/NFEET 94 NOT USED 16610 34 | THROUGH TERMINAL PHOENIX CONTACT PIT2S | 2095101
F 3% | 1 |OIST.BO 15 POLE 3 PHASE BUS BAR TERASAKI 1023 55 | 1 |Pps3- BAckuP conTaoL PowER SUPRLY WEIOMULLER PRO-M-54 (83513 40000} 1661 & | TERMINAL END PLATE PHOENIX CONTACT D-ST25 {303 0417}
35 | 2 |DIST.BD 3PHASE BUS BAR END CAP TERASAKI ICLEC23 9 | 1 |040- BACKUP CONTROL CIRCUIT BREAKER TERASAKI DTCBDCI04C 164.42| 35 | DISCONNECT TERMINAL PHOENIX CONTACT PIT25-MT 321 0156)
3% | 1 | Xt- 3PHASE SWITCHED QUTLET 20A (LPSAL 560520 97 | 1 |BC- BACKUP CONTROL LEVEL RELAY MULTITRODE SAFE-FSP 24VDC 1643 11 | TERMINAL END PLATE PHOENX CONTACT D-PIT2S-MT {321 1003) E
31 | 1 X2~ 1PHASE DIN-RAIL MOUNTED OUTLET 10A CLIPSAL 4PSO10 98 | 1 |BACKUP LEVEL PROBE MULTITRODE 3-SEGMENT PROBE 166.14| 30 | TERMNAL END BRACKET PHOENIX CONTACT CLIPFIX 35-5 1302 2276} g
- 38 | 1t |X3- GENERATOR ANCILLARY POWER OUTLET 10A CLIPSAL 5650310 P56 99 | 1 |BOT- BACKUP OFF-DELAY TINER CARLO GAVAZZI DBB-01-0-M24 s 2 | TESTPLUG PHOENIX CONTACT PSS 1303 09831 g"
39 | 1 | X4 - GENERATOR CONTRDL QUTLET 104 CLIPSAL 5650710 P56 100 | 1 |BOTA- BACKUP OFF-DELAY TIHER HOLD RELAY FINDER 55.36.0074 24V0C «94.04 BASE 16416] 18 | TERMINAL GROUP MARKER PHOENIX CONTACT UBE/D 1080 0307} §
40 | 2 | 04-1,05-1- PUMP 200VAC CONTROL CRCUIT BREAKER | TERASAKI DICBE104C 10t | 5 | EL5 - LED SWITCHBOARD LIGHT LUMIFA LF1B-(35-2THWWL 16617 8 | CTTEST LINK TERMINALS PHOENIX CONTACT URTK/S o3t 1083) i
G 41| 2 |Q04,05- PUMP 26VDC CONTROL CIRCUIT BREAKER TERASAKI OTCBDCI10C 12 | 7 {DSI-7- SWITCHBOARD DOOR MICRO SWITCHES CAMSCO SM202 7 0FF N/C 165 | 9 | TERMINAL BARRIERS PHOENIX CONTACT TS-RTK 2
42 | 1 ] QDT7- BATTERY SHORT CCT PROTECTION CIRCUIT BREAKER | TERASAK! DTCBDC210C 103 NOT USED 166 NOT USED %
43 | 2 |PS-P12- PUMP 240VAC-24VDC PDWER SUPPLY WEIDHULLER 8951340000 120W SA/24VDC 104 | 1 |BST - RTUBATTERY SYSTEM TEST RELAY FINDER 3B5126V0C MISCELLANEOUS §
bk | 7 |PUMP SOFT STARTER ABB PSE60 105 { 1 |ETR- ELECTRODE TEST RELAY FINDER 55.34.0074 24V0C +94.04 BASE 67| 1 ENERGEX PADLOCK - &5mm brass pin tumbler HA REED LOCKSMITHS | KEY No 24242 & S/S Shackle o/w1KEY g
45 | 2 | PUMP SOFT STARTER FIELDBUS MOD. ABB PS-FBPA 106 NOT USED 168 | Lot | WETWELL CONDUIT SEALING BUNGS RUBBER TO SUIT CONDUITS Detail "W §
46 107 NOT USED 169 | Lot | S/STEEL FITTINGS AS DETAILED FOR PRESSURE TX FITTINGS STAINLESS STEEL Sheet 17 §
41 | 2 [12F1-3- SEMI-CONDUCTOR FUSES WOHNER / BUSSMANN | 33217 ¢/w 3 x 110M1569 160A FUSES & HOLDER 108 | 1 |PSt- MULTISMART POWER SUPPLY POWERBOX PBI51A-24CM-CC-T 0] 1 | EARTHROD CONNECTION BOX NESCO ERBY (if cased in stab] PIT-03 [if direct in gnd) §
H 18 | 6 [12(T1-3- CURRENT TRANSFORMERS IME TAIBB 100/5A 109 | 2 |BATTERES - INCLUDING SPILL TRAYS YUASA UXH38-12 171 | 1 | LINE TAP - BONOING TO EARTHING ROD CLIPSAL BP26 §
49 NOT USED 10 | 1 |PS2- RADIO POWER SUPPLY POWERBOX PBIH-2412)-CC 2 [ 1 | EARTHNGROD COPPER ROD 3nm Diameter §
50 NOT USED 1| 1 |RADIO TRI0 ER4S0 m NOT USED %
51 NOT USED #12 | 1 | RADIOCOAX SURGE PROTECTOR POLYPHASER 15-50-NX-(2 1T NOT USED %
| 5|
4 | K1K2 - PUMP FWD/REV CONTACTOR SPRECHER & SCHUH CAST-12-04(-2L0VAC 13 | 1 [INTERNAL COAX CABLE (Radio to Lightning Arrester] TRIO SHAM/NM/TLZ3 115 NOT USED 5
s 2 |K1K2 - REVERSING STARTER SET SPRECHER & SCHUH | 7-PW8s 1t 176 NOT USED g
2 | K1K2 - MECHANICAL INTERLOCK SPRECHER & SCHUH ™1 165 | 1 |RADIO 2n STANDARD RS232 SMALE/SFEMALE ELECTUS WC-T534 m NOT USED ¢
| 4 |KIK2- PUMP CONTACTOR AUX. SPRECHER & SCHUH CAT-PA-20 116 1 NOT USED §
. NOT USED 17| 2 ] RADIO COAX PLUG PULSE N-203HS 9 NOT USED %
NOT USED 118 180 NOT USED £
| S5 | 4 |12KIA24 - PUMP CONTACTOR SLAVE RELAYS FINDER 3851.24VDC 1 NOT USED y ) S h t 1 6 é
S6 | 2 |12K3- CONTROLRELAYS FINDER 46.52.007% 26VDC +97.02 BASE 120 | 1 | HSUPAETHERNET ROUTER MAXON EM-TTOWUN( !‘% lLEéle?ﬁ mmgpﬁm "ELECTRICAL AS BUILT CERTIFICATION ) e e §
57 | 2 [12Ke- CONTROLReLAYS FINDER 38.51.24VDC 121 | 1 | PROFILE DISC ANTENNA MAXON C3LA30-BD170F :’l 3 :" me '(;x“:ﬁ : :7‘; | REV] ggz:::;m HJ@ ‘:-E :(:‘E'C::RD;:N 'NDUSTR'?S é
,\ S8 | 2 | 12K5- CONTROL RELAYS FINDER - 385126V0( _ 12 NOT USED g - 2R Proj:nct No.: E11-C51573 <>F CERTIFIED BY | T17. DATE: Lf,/ @( AS INSTALLED < é
E |05.12] AS INSTALLED L.P. |R.B. YORAFTED L.PEGORARO SITE TTE SHEET No. 16 g
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VOLTAGE DROP

16mm’® LC+E ever 35mirs

@ 122A[switchboard max. demand}
Voifage Drop {to main switch)

Mains Cable
SHEATHED FLEXIBLE METAL CONDUIT SUCH

2, PROTECT THE MAINS CABLE USING PVC

AS 'ADAPTAFLEX' FROM 150mm Mirr WITHIN
THE PYC MAINS CONDUIT CAST IN THE SLAB
UP TO THE GLAND PLATE. TERMINATE USING
PROPRIETARY GLAND. SEAL AROUND CABLE
AT EXIT POINT OF CONDUIT TO PREVENT

3. ALLOW SUFFCIENT LENGTH ON CABLE TO
ALLOW FOR REMOVAL OF PROBE AND CONDULT.
EXCESS LENGTH TO BE STORED IN ELECTRODE

1. THE CONTRALTOR IS RESPONSIBLE FOR
INGRESS OF VERMIN.

DETERMINING
THE ACTUAL CABLE LENGTHS AND

VERIFICATION OF
PROVIDE ADEQUATE EXCESS FOR

CABLE SIZES REQUIRED ON SITE.
RE-TERMINATION.
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1
Q-FUISE 1A TMSZ36

Sutton. St Churchill SPS.SP335 Electrical Switchboaord OM.Manugl
T ] 2 | 3 T 4 I H 7 | 5 K g ] 16 f 1 12 13 | 14 I 15 f 16
'Y ~
ITEM | DESCRIPTION - INTERNAL LABEL LABEL 1 LABEL 2 UF NECESSARY] [LABEL 2 (F NEGESSARY] | LeX Ty [MATERIAL S ITEM i DESCRIPTEON - INTERNAL LABEL LABEL 1 LABEL 2 {IF NECESSARY) |LABEL 3 {IF NEGESSARY) || JEXT (MATERIALS EXTERNAL DOOR LABEL LIST
W] PUHP (E-CONTALTOR PP Kol PURY oz fa ] AR ST LABEL TEXT TEXT HEIGHT PMNT FILL (LETTERING} | QUANTITY
WORHAL SUPPLY THate: Foun? Addonal Tom | MBS PLASIIC |
N 82 | ENERGEX SUPPLY HAM SWITCH Wartiag Label - thens 2031 i BiW A s Bmm Black 1 .
HoA bam
01| GereRAToR soPPLY TERERATOR SIFRLY Won | A85 PLASTIC B | comtoN CoRTROL T Btach !
AR SWISCH Horm B PR P _— i ;
hnm
13 | ENCRGY HETER CURRENT TRANSFORMERS i 4 L fnn “5&,3‘5“( 0 1 pueNa? 1omen Black 1
- W | EMGRGY METER TRE T [ABETC - |
B/% | PP LACUT BREAKER Pk ot P het sen | HESTLSTC WABHING 8am Black M
o F THIS $ITE IS HONITORED BY THE EORTROL ROON, PLEASE INFORM THE
OPERATOR DEFORE ISOLATING PUMPS CR STATION
ERERGE, PG FAILGRE AT e FIGH LI 510% Tom | ABSPLASIC CRK-BIFSTOR RErE AL 5 fam | WS FLASTE
. K| PHASE FALURE FUSES bl R ST el e 7} LOCK-OFF STOP PUSHBUTTON [ 5 .
% | AREA LIGHTING SWITCH AREN Ui s fan | ABSILASIC H
N | MULTISMART RTU CROUT BREAKER METISHARTRIU ol A‘Eswbssnc 5| EMCRGEHCY PONPING HOGE START SWITCH | (PRRGRHCY PURPIG OOE REFER LG 20 5 ton *"55&;5 K v | vone swarcues Tann Back 1
2 | 3PHASE OUTLET CRCUT BREAKIR oI o) RS FLSTC 76| POWER AYALABLE NDCATOR POWER AVARLAELE fi (= ﬁ?wﬁl};ﬁx ;
- 0 | 1PHASE CURLET CROUT BREAKER TP 70 i ”’55535 K 164 | RTUBATTERT SYSTEM TEST RELAY 851 fon ‘555'-‘,;5“ K -
21| AREA UIGHTING CIRCWT BREAKER RRER Lt Pl A 8| DOOR SECURITY REGAY R b | ABS FLASHL L | GeMERaTOR OE-CONTACTOR Tomm Blach '
24 | RTUPOWER SUPPLY CRCUT BREAKER A zsz\:‘swm o[RS ELASTI 71 | POWER AVALAMLE RELAY PAR Ten ¢ 455 FUSTC K | PUMP DE-CONTACTORS o Blac 2
GENERATUR ANCILLARY SUPPLY Lom | ABSPLASTIC
c » GENERATOR ARCKLARY SUPPLY (B B Lam Wi ] L BATTERIES Himm Bixk 1 c
; 0 SUPPLY AUTHORITY METERING 10mn Black 1
P DANGER 415V 10mm Black t
K5 | FLECIRODES YEST RELAY ER e | ABSFLASK Q| DANGER - 2 SDURCES OF SUPPLY 1oom Red 1
1% (CHMS SWITCH HOA lan Wi R SP335-SWB-1040-001 1tmm Black 1
FOFP ol B ol Taa | ABSFLASTC TECIVERY PRESSIRE Ton | WIS FLASTE
b 80 | pup z4avaC CoNTRI CROUT BREANER (o fol i W/B [KLIVERY PRESSURE ADL IMT {Located i F08) i B D
PUMP Kot PUMP No? ‘nm ABS PLASTIC MULTISMART 28 YIX [X1] A
61 | PURR 2L¥DC CONTROL ORCLAT BAEAKER oy as na Wi 180 | FULEISHART ZOVAG/24VIK POWER SUPPLY POMER SUPPLY tun WiB T
&2 | BATVGRY ORCUT BREAKER BA R ok RBS PLASTC 1| RAND 249/38VC CONVERTER e 0 b RS PLASTE DAKGER HOTE 2
BB 2] ‘m Tm— B = [rry m L] ELE{TRICAL EQUIPHENT THiS LABEL IS FREE ISSUE
| 43 | PUMP ZUOVAC-24¥DC POWER SUPPLT : : il s 97 | BACKUP CONTROL LEVEL RELAY o Gueenslend Urban Uiiities Phone 3078416 N
% | BACKUP OFF-DELAY TRER a0 fan | ABSILASTC EXTERNAL LABELS 1mm THICK. 316 GRADE STAINLESS STEEL. FIXED WITH M3 316 STAINLESS STEEL METAL THREADS.
SORGE TVERTERFIRES FED FROR LI SIOF Tae | ABSPLASTL T Gnm ] TBS PLASTE
3| SURGE IVERTER FUSES G AT il et 0 | BACKUP TRHER AUNLIARY FELAY [ FIELD LABEL LIST
TIRGE BVERTERS FED FROF L S Tan | R3S PLASTC FRCKUP 207X G ] TGS PLASTE
] 9 | SURGE DIVERTERS phinbiti bl e 5% | BACKYP (ONTROLLER CRUNY BREAKER P b o LABEL TEXT TEXT HEIGHT PAINT FILL (L ETTERING) | QUANTITY ]
TRAGY RIS PR FROR LI S0F G| RES PEACTIC ALK CCRTRULLER Ton | WS PLASTE -
it | PHASE FALURE RELAY e e an ol Kt % | BACKLP (ONT. HeVACIEVOC POMER SUPRLY | O CERTRILIES i o Ah | HAIK EARTH CONGUCTOR - DO NOT DISCCRNECT [0n Main Earth Eleetrode] Sam ABS PLASTIC - W/B 1
6 | HAWNEUTRAL LiNk HANREUTRAL fon | A5 PRI 1 |Reo0 RADG fan | MBSPLISTC B
AR EARTH o[ RBSFLASTIC RATR SORGE PROTEG TN Tan | RESPLASTE
1 HANEARTH UK [ 12 | RADID COAX SURGE PROYECTION [ AL
7 SUB.20AR0 RCTRAL LF FETRAL N R U e p—— Tﬁi&gﬁm HLTRAIGT e -
‘ ] T ? "’
33| SUB.BOARDEARTA LK EARTH Tan [ ABSPUSTR | e H0EH Tn | ABS cbgsm A
Wi
TEVOC FWER BRRSTATR o | ABSFLASTE
VERMAAL HEADER DSTREUTION 4 LIGHTNG tan Wi l
WETRIRERT EARTR Tan§ ABSPUSTK DRITAL GATPUTS TR PTG AL GUTruTS Tmn | A0S FLASTC
. 85 | MSTRUMENT EARTH LINK wig TERIGAAL HEADER 20 0 inn Wil AG F
TAFTOF TG Tow [ ABEPLASTE TRGITAL WPUTS TRATAL BUTS TGTAL 6 tne | KBS FLASTC
31 | eapior PO wig TERHMAL READER o 0 ] Son wa__| i 2
i Tan | ABSPLASTC AHKLHC WP ARALOG NPUTS AT HPUTS A ] ADS PLASTC 2
35 | 3PHASE SHITCHED OUTLET i TERHMAL KEADER W ] . e DETAIL G :
TERERATOR T TR PLASTIC ANATEE 0TPUTS ANALSG DTFUTS RRALTH; OUTAFTS w ] DS PLAST
3| GEMERATOR (OMKECTKN SOCKETS ANCLLARY SUPFLY som | iR -Rw TERHMAL HEADER 1w U0 %0 ine W/B E
— GERRATOR T | ABS FLASTE - TN B e T ABSPLASTE —
39 GERERATOR CONKECTION SOCHETS e ima | AR 200 | HEADER LABEL Bncamer Sechirl Vi §
TEMRATOR Ton | ABS PLASTIC - TEVELTX AR) e ABSELASTIC
% | GERERATOR PONER CONEC TN SOCKET T {an It W1 | HEAGER LABEE (Over Terminals 60-683) i PROBES i wib 2
i pr Tem | AR PLASTE . ARNIG Tne | ABSPLAST |
41 | PP sEm-LoNDUCToR FUSES on A pai WiB 12 | HEADER LABEL {Over Shrouded Ferainals] TRAVAC [ [ §
PO Nat FOMP Ha7 Tan | ABS PLASTE | X TGENERATIR ARER toe | AT PLAST | 3
e 4 | PP SOET STARTER i e o o 203 | HEADER LABEL {Over Eerminals] iy e o to
TR AR KD T TE I ] %ma | DS PLASTE |
1] PUHP CURAENT TRANSFORMERS WiB g
| 4 9] e ABS PLASTH BS Tl
52 | PP FORWARD CONTACTOR w/a # L ]
$2 | PP REVERSE CONTACTOR Ki ot AU ‘
- w3 i Tan ]RGS PLAST TSPECTRNPLATE FEPECTORFLATE Tan | ABSILASTE .
56 | PUP STARTER FAULT REEAY Wil 7| INSPECTION PLATE EABELS - GLUE OHLY ONAT STALL GLAKDS DG KOT KSTALL GLANDS Gan ¥ 2
¥ Y Tan | ABE PLAST WARNNG TFRS BOARD 15 SUPPLALD FROW T SOURCES. Gan | ABS SLASTK g
7§ PUMP RUNMING RELAY Wb wﬂg‘;m‘ :ﬂm,&:ﬁiummm i {SOLATE BOTH ORMAL SUPPLY (B AND GENERATOR SUPPLY (8 R
PR E A ——— % g T [RSART g | et BEFORE WORKING ON THIS SWITCHBOARD, ] ,g
1abet size to be approxinately 24¢ x §0
H 59 | PP THERMISTOR RELAY %o e bam 1 AGS SLASTIC gH
60 | EMERGENCY PP TIHER KT w dam | ABS PLASTIC 5
2
g
Tan | ADSPLASTC .
. | FERATR LG PLEASE CHECK THAT THE EKERGENCY PUNPIG SWITCH Wi -
PP Py —— 40 ) e Wl 1§ # HORHAL HODE BEFORE LEAVING SITE F
55 | PUHP RUN AEVERSE RELAY Kk H fa | ABS PLASTIC GPERATOR LAGEL fam | M3 ILISTE £
'ﬁ?%[',%ﬁﬂw 21 | Positioned Gvar Lock-0ff Step Pushbutten CAUTRH. RESETFRG RESTORES wR §
§1 | PUMP RUN FORWARD COMMAMD RELAY Wi e fan | ABSILY AUTOHAR CONTROL £
! S9 | PUMP FALLT RESET RECAY w = el g |
69 [ PUP EHERGENCY HODE INTERRUPT RELAY Wi mi S f 4GS BLASTR 3
10| PUHPIRT ISOLATIGH CORTACTOR K2 Ly nn | ABSPLASTK 5
| | P R EVERSE CORAD RELAY ] wH e | BEPLASTE e S h e et 1 8 g__
- - M S/ - (ELEGTRICAL AS BUILT CERTIFICATION | ¥, J. & P. RICHARDSON g
8 | PUMP INSULATHN TEST RESISTANCE FUSE sk 32154 tap wis REV] COMPANY __J & P RIGHARDSON INDUSTRIES NAX 23 60 %2 375 11 WL A€ WAL 4D K s
Not PU Wq? 1 [T7] ABS PLASTIC 2
PR Fem———— i N o R £ | CONTRACTORLIGENCE No. 750 AS INSTALLED |t
9 = \ | cermrepey  _22% DA 2 o aniest No.: E1£-C51573 2
5 Y \'g - Y Y g (A : Niu
E [os.12] A INSTALLED L.P. [R.B. JORAFTED LPEGORARD | g p. SITE T stesr No. 18 g
PR/ 7AN SP335 LABEL SCHEDULE g
© {04.12] FACTORY ACCEPTANCE TESTING MODIFICATIONS |R.B. | R.B. | DRAFTING CHECK | R.BARRETT | BESIGN R.P,&./Q. No. DATE | MANAGER ENGINEERING SERVICES DATE QUEEMSLAND e SUTTON STREET Quaensiand Urban Utities DRAWING Na. AMEND. | £
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Sutton.St.Churchil. SPS.SP335 Elecirical.Switchboard OM-Manugal
1 [ I 3 ] I 5 ] 7 T 5 * ] | 10 i 31 ] 12 13 14 | 15 ]
4 ™
CONSTRUCTION - EXTERNAL SWITCHBOARD WIRING
Cubicte consteuction 3mm marine grade aluminium, Ail wiring fo be PYC Y90 HT 0.6/ v Grade with tinned conductor.
Equipment panels o de 3mm marine grade aluminium, Contral and instrumantation wiring has flexible capper conductors, and is cefour coded
A Meter Panel is double-hinged 6mm Laminated phoanetic resin fittad with as defailed below, each individuat wire shall be numbered each end, and ferminated by A
Supply Aufhority sealing facility, the use of appropriate pre-insulated crimp fugs or pins.
Lifting via 38mm hates in plinth. Separate lugs or pins shall be used for each conductor. A proprietary double pin lug
Plinth construction 150x63 ¢hannel 6067 T6 grade aluminium. may be ysed to ter.rnin.are.fuo conducrors}. i NORMAL SUPPLY TRENERATOR SUPPLY
| Fully welded on fascia of cubicle and stiffened o pravent warping and farm a rigid enclosure. Use proprietary b”"?"‘g links when required Fo common up terminals. MAN SWITCH HAIN SWITCH M .
Cubicle is Fo be sealed to prevent the ingress of sewer well gases. Nt more than fwo wires shall be connected fo any ferminal.
External doors and covars Fitted with Dore Electrics £S60-051 seal. Power wiring to be mininum 25mm’ stranded copper conductars,
Ali Fixings shalt be 316 grada stainless stesl, phase cotour coded as detaited below.
M6 earth buttons fixed fo the interior of alt doors and hinged escutcheons and on adjacant Control wiring to be minimum 1.0mn® fiexible copper conductors,
B cubicle interior surfaces. cofour coded as detailed below. 8
Earth alt doors/escutcheans with 4mm? flexible earth wire, Low tgvel control signals to be minimum 0.5mm? flexible copper conducters,
Fit door switch brackets to each door opaning. colour coded as detailed below.
Door drepstay arms to be S/Steel and of sufficient sérength to prevent being deformed when 4-20mA anateg signals {infernal & external) wired in shielded pair mininum size 0.5mm*,
[ subjected to reasonable foads. Minimum 3mm S/Steat, and earthed at one end only. [Switchboard end for external signals) —
Gland ptates manufactyred from 3mm tuminium, unless otherwise stown, Al 260VAC tarminals in the Multismart section shatl be shouded and tabelied ~
Inspection/Access piates manufactured from 3mm aluminicm. " Danger 2L0VAL
Gland/Inspect/Access plate openings fitted with M6x1. flat head closed end rivet nuts. (Detaii F)| Earth cables minimum 2.5mm’ Flexible, i
¢ Cable giands fo be fitted with compressien side installed within cubicle. [Detail G) Doors and hinged escufcheons bonded with flexible earth wire. FARGTE e c
Gland/inspection/Access plates to be fitted with seals attached fo cubicie. Switchboard to have dedicated earthing cable bonding diectly to main earth bar. [ ] [ ] o
Gland/inspection/Actess plate fixings at 156mm with hex head balts. wire numbering will be equal o Brady marking system.
Gtand/Inspection/Actess plates are NOT to be split. Wire numbers are readable left te right bottom te fop as shown. ® ® ®
L Inspection/Access plates are NGT to be earthed. —
Hinges {external) tif t-off type. Stainless steel with star washers fitted under all hinge screws.
Hinged estutcheons fixed with 174 furn coin fock with a square insert. ot FEELN
All equipment Fo be removable via fron? access. ’E
All escutcheons to open a minimym of 90°
o Ventitation via punched louvers [Refer drawings for detail) L£OLGUR CODE ® °
Switchboard Ventilation fexcluding b eezewayt to be backed with stainless steel mesh qauze and | physe wiring (4,8 ACH Red, White, Blue 2.5mm? (mink
removable filter materiat. Potential Metering (2607415 VACH  Red, White, Blue, Black 15mm?
Fit laptop tray to rear of common control door. {Refer drawings for detait) Current Metering 1Secandaryl Red, White, Blue, Grey 25mm?
e Fit drawing holder to rear of common control door. {Refer drawings for defail) 240 VAC Contral Active Red 1.0mm? i
240 VAC Neutral Black 10an’
Locks Doars 1,2, 3,6 Extra Low VOC Positive supplies  Orange 10mm®
DORE ELECTRICS - Stainless steel Lockable Swing Handle. (Keyed 92268) Extra Low VO{ Negative supplies  Vielet 18mn?
& DORE ELECTRICS - 3 point lock rod set with rollers. General Extea Low YOC Wiring Grey 19nm? 3
RTY & PLC Wiring Girey 0.5mm*
Locks Doors 4,5 Electrode Wiring Salmon 16mm’
0QRE ELECTRICS - Stainfess sfeel Padlockable Swing Handle. nlrinsically safe wiring Light Biue 15mm?
DORE ELECTRICS - 3 point tock rod set with rollers. £arth Green/Yellow 25mn’” twin)
<_ EMERGEX padlock, 5/5keel Shatkie, 45mm brass pin tumbler. Door & Escutcheon €arth Bands  Green/Yellow & om? “’
Energex Key No24242. ¢/w 1key.
LABELS
Locks Breezeway taternal labels - W/B engraved Gravoply, fo label schedule. _
F OORE ELECTRICS - Staintess steef 174 tuen coin lock with a Square Insert Warning labels - R/W engraved Gravoply, to label sthedule. ’;j F
£/5top {abels - Y/8 engraved Gravoply, to label schedule.
OPERATING PARAMETERS First letter = Background cofour, Second letter = Lettering colour.
Standard AS 34391
Current & Frequent AL S0Hz in swi
— | Rated Uperatignat Vyutfage Ue &5 VAC Main swith abel AT SWITCH -~ 1o Hateriat ABS PLASTK —
Rated Insulation Voltage Ui 0.6/1kY 4004 — 4mm
Short Coat Carvent Y Puvp Glabels [ PUMP NoT ™ tabral 4B pLASTC ~
f 2508 e b Colour W @
@ g:;:;z::’:su(tecﬁon ﬁ;:?cher Resistant °
fntesnat Degree of Protection $P20B / IP10A to AS3000:2007 Compartment {abels L. ®%nm  Material Stainfess Steel
Soryi - PUMP Mol
ervice Conditiens Outdoors
Mass Nat exceeding 2000kg .
| Forms of Segregation Form 1 ? FiStoplabels LOCK-OFF STOP o 4 Pual'aﬁrrlal % PLASTL ]
Earthing System HEN
H,E.N L!t‘k Required Warniag (abels GANGER TV — Tmm Matarial ABS PLASTK ESCUTCHEON LAYQUT
PAINTING ‘ ISOLATE ELSE WHERE {-— Smm Colour RAW2 DETAIL R

H Paint Type
Praparaticn

Potyester Powdercoat Fo 50 micron thickness.

Grind smooth all welds, descate and degrease.

Internal labels secured by M3 316 grade stainless steel metal threads and adhesive,

X

THE DRAWNG CR FART THEREOF & PROTECTED AY THE LAWS OF COPYRIGHT AND MAY NOT B COPED OR REFRODUCED wWITHOUT THE EXPRESS FERMBSION OF GUEEHSLAND URBAN UIES & X0

F;‘i;fég;ﬁr: Cotour :'S: gmn Labels obstructed by switchboard wiring are refocated fo adjacent duct lid and secured
E e t Pu L Cot BI§ htr:'il'.lr by M2 nylon threads. Lid fo be secured by a single cable tie at cae carner. 3 offo ] Q
- E::Iir:r?:on {a:fouru our Br!ghf Wh!te External labels Tmm Ehick 3% grade s/steel secured by M3 316 s/steel metat threads. § 5! s{ g —
Plinth Col Hi_'lgr G It Allinternal and external labels are to have bevelled edges. E 2 9 g z= ™)
! gour st ureen Label on the internal side of the escutchean for all equipment mounted en escutcheon. ol % i i v Jm'm&mlii uRmIC.HmARDSOMN
Affix labels with double sided tape only. ! E . & prigr e angispiey
t — L BN N AN B T NS BN o ]
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Sutton St.Churchill.SPS.SP335.Elegirical Switchboord. QM. Manugl
1 I H ] 3 H 4 [ H f [ T ] ] | 10 1 | ] 13 1+ f 15 i 18
[ gmm Aluminium Sun Shield h
tm shield {orners radus RIS CUAILE 3mm Aluminium Sun Roof
M — T sﬂrginguf%%u?ro#{l forear
3¢ 2 s -
A CUBKLE "] 8
DG0R
@25 Muninium ioss QuBrLe
- centrd mbernal thread HE L ]
| Hl x 75 6 S/steel Button Head 625 Aluminium boss
g::: ?le:clrics ES60-051 Seat Suciel S(reuss;“v ttan fea central mternal thread M8 Spacer
31 5/steal spring & ftat washer
N 2 % 29 116 5/steat Button Head Sotket Screws Card raader
o Sacurely weld boss inta position c/w 316 S/steel spring & Fat washer
B Bead fop daor seals with siicena te prevent water securing roof in a minimum of & positions. e 2]
ngress due to capillary achion . .
Weld bass inte position
g_iule gol?m;: r seals ba prevent inadvertent ~ e
slodgmen? during access by maintenance personal . . L
Nofes: Screws are noflfa peneteate cubice metalwork. ote: Screws are nob to penefrate cublcle metalwork
Bass for sunshields to be 30mm,
DETAIL A DETAIL C
DOOR SEAL DETAIL B {SUN ROOF FIXING DETAL) 160
EXTERNAL SWITCHBOARD {SUN SHIELD MOUNTING TO ENDS, REAR AND DODRS)
’ ROTE - <
DOCRS MUST BE ARRANGED CH MULLIONS TO
! {20n saquare upee dechrical ALLOW FOR AL DORS TO BPEN THE FULL 105°.
- . - = Switchboard Breezeway : carnaction box Cast in sla AFULLY OPEN DGOR HUST NOT PREVENT AN
[ /—’ PLINTH G5 Antenna ,__]‘ ADACENT DOOR FROH BEING OPENNED O C105€D.
7 i/ Necprene Gasket - p s
— 40 1 6ox100x6 Gatv, Flat bar i wide X Imm ¢k, all Found £ i"\ \ L . T i ot 1 1 o
Supply { " ' . Neoprene . switthboar,
(Supply loosel 5 . Mcuﬂh’ng DETAILD wETweL s}
- Hold down brackef Gasket T
10¢ Plinth 160x63x6 50 ]
Hold down bracket ini 25mm Atum. Pipe SUN SHIELD
o own bracke Alyminiym {hannel T #15 | /Mghreq?e_&;luimerpnallyb[ and ’;1261 'shfra!iraid:sds_hgcgﬁded—; REFER DETAIL B °
25 L0mm Clearance 0 sult clini pyc cakie gran Fa el vl ;enzgorceae[nr
Helg down bracket gy i e ShSOxgangle o b b L [ oleinsuoroof N sunroor fporsabRL S SHELD
3{0 B Dia [Supply lcose] wesdec alk round fo plin 3 / i / SUPPOATS
- J
Lo Hold down bracket [ 3G —| i i 0 0/ —
Ry | 36 —n] f / SWITCHBOARD | 5
6 ! & @Eoﬁm Fland DETAL Y :
Alminium plinth base coated with adle dan DETAL Y
e s, g bt st — BETAIL B Use 6 Oft - M, 31 IREIFORCING CONNE TIOK 80X DETAIL)
E _[lETA"_ EZ tolerant, waterproaf protective toaling. {BOL TING DOWN FACILITIES DETALY countersunk . ,,Bﬁ’ E
{EXTERNAL BRACKET) socket screws M6 % 20 316 S/steel Hax Head Metal Thread Batts
[BALTING DOWN FAZHITIES DETAL] t/w 316 5/steel flat washer
{INTERNAL BRACKET) securiag plate at Wdmm intervais. a a
SET UP CUBICLE TO BE LEVEL & PLUMB BEFORE BOLTING TQ / Sobmar el / ) 97
4 CONCRETE PLINTH USING M12 S/STEEL CHEMICAL ANCHORS. / / o=, Inspectin/Gendglfedea s i -y
MINIMUM ANCHORAGE 110mm. / ,_/ / Cb
FILL WiTH NOGN-SHRINK GROUT WHERE REQUIRED. Seal by fully / / i
LM Galained water pipe welding _/
e otz St
. -1 _ , DETAIL X s Ttin shegt Rlvet Not —— O J F
f"ﬁj::gmm N\ Py ettt o il {GSM ANTENNA HOUNTING DETAIL} Flat Head - Closed End 41 * .
veriical s3sh. 2
m: P DETAIL F é) DETAL K o
¥ I wrevs t
GLAND/INSPECTION PLATE FIXING DETAiL) {DDGR SUN SHIELD DETAIL|
- > | Lo P TS K e Compteke with biankiag flange g—
& washess {Fit Imm neoprene gasket between plinth § flange) §
N e 316 Sratee saddle , [Fisings 6 s/steel balts, nuts, flat & spring washers] 2
Heoprene spacer. B 11 Ensure adequate clearances to
?r!:‘ Iowmr’h £ . attow doors to be epened while
¥ wst spgot. Compression seal adjacent doer s f\‘m open. :
° - DETAL N N DETALP <
,/ AERAL SUPPORT BRACRET OETALL — — {AERIAL FLANGE MOUNTING DEFAL) g
; l CUBKCLE
50 / L) 8
u 1 / ] ) E_
To purp de-contacters ! Sebumlyd &
and instrunents / PLINTH H
Door stiffaer g
- - &10 ! DOCR CLEARANCES
; \ SWITCHBOARD < Al cable glands insalled wth ) | E g
Dow Corning REV sedlant. :c!ﬁlqmﬁm df!{i tocated Door stiffner g
5 .
H Tk flowable <eatant PLHTH 200 300 wilhin the cubicte B
[Apprax 1 thickness) 5
—— \s/ \/ DETAIL G g
. P {CABLE GLAND INSTALLATIOR DETAIL) :
. a SN 3 §_|
P o R 2 >
o, [ E
' @ 2
: : DETAIL § 5
A Use suibalile packing [Imm MARINE GRAOE ALUMINIUM} &
; fo support sealant [PAINT DULLX MIST GREENI 8
Cables fo uekil sab. a
Wet uell 2
DETAIL W — ,%
(WET WELL CORDUIT SEALING DETAILI z
-} K DETAIL H Sheet 20 =
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1 i 2 I 3 “ i B [ I [ ] B [ i H 3 ] V2 i 13 [ 4 I 15 16
s ™
ALLOW SUFFICIENT CABLE LENGTH FOR REMOVAL
DF PROBE AND CONOUIT ASSEMBLY. A
STOW EXCESS CABLE LENGTH IN ELECTRODE BOX. v ?TBHR"';IET% ;\'EEL% a5 25 Eﬁ {.525333?5 ?5“55[}2?
\‘ BTt CONDLET TOP OF LEVEL PROBE BOX [SITE SURVEY LEVEL) PRESSURE RANGE AND CABLE LENGTH FOR
mAHD =71,083 EACH INDIVIDUAL SITE.
V. 2 ; < EXAMPLE MODEL "BRSIXXCAIEHPMAS™
: ‘A HANGING 4 - :
HOOR O\ . 4 PRESSURE RANGE o
Y b Note 1,3 a4 - - < v
) a LA 4 “TRI-CLOVER" STAINLESS STEEL
‘. ) s P a ~w~= CLAMP 70 BE SUPPLIED WITH
. . : PRESSURE SENSOR
N . q o
B . 4 < < B
3 . o .
- 4 a9 \(ABLE SN CaBLE 4 44 a STAINLESS STEEL "VEGA ADAPTOR 4" MATING
: . TiES TIES T PIECE FOR JOINING “TRI-CLGVER” FITTING WITH
"¢ \ : . / ON25 {1"] BSP MALE END. TD BE SUPPLIED WITH
PRESSURE SENSOR
\~ ON3ZS (1"} BSP STAINLESS STEE:,
SURCHARGE LEVEL ELECTRONICS BN PUMPING
AN e STATION SWITCHBOARD
. 315 mrs 3913 mirs 5590 nr}h;s . - o
Note 2 ote ONZS (5] BSP STAINLESS STEEL
Note 2 DETAKS OF NON PREFERRED INSTALLATION $0° EQUAL MALE BEND.
TO BE USED WHERE SPACE IS LIMITED
RAG SHIELD - #32 CONDUIT 300 LONG DN25 STAINLESS STEEL UNION WITH ON25 (1"} BSP
WITH 96 HOLES @ 50 CTRS LENGTHMWISE FEMALE ENDS AND INSTALLED WETH FEMALE SECTION
1 CONDUIT BELLED OVER TOP OF PROBE OF UNION ADJACENY TO VALVE
rgi%l ] C/W CAP (NOT GLUEDI
Eéj&érmus IMMIMENT | L] % PVC GLAND TO HOLD ASSY TOGETHER DN25 {1°) BSP STAINLESS o
mAHD - 17.668 STEEL MPPLE. \
- NOTE, ADDITIONAL FITTINGS
25mm NYLON :
MEASUREMENT POINT / 150 / / CABLE GLaND MAY BE REQUIRED. 2
are
BACKUP START |
150 a:ﬁ END CAP -
N ety 1/_ {Ne Glue)
BACKUP LEVEL—/
PROBE I
REDUCE To SUIT DETAILS OF PREFERRED INSTALLATION s
HIGH LEVEL EXI5 TING PRESSURE
mAHD = 11.170 27 POINT STOP COCK
MEASUREMENT POINT / !
HIGH LEVEL —/ 32mm PVC CONDUIT ’
PROBE /_ .
T0 BE HSTALLED
PUMP B START ON SITE
mAHQ = 16.856 DRILLED 6mm HOLES AT
s 300mm INTERVALS ALONG £
PUMP A START 4.0 mirs / THE LENGTH OF THE CONDUIT
mAHD = 16,804 : Note 1 g
@
A-A . g
EXISTING ON Electrical confractor fo supply L
PUMP 8 STOP SITE . L é
mAHD = 16332 and fit all fitting necessary fo §
PUMP A STOP plumb pressure fransducer into H
maHO = 16.279 | isting isolali l §
DNZ5 FULL BORE STANNLESS existing isolarion valve, e
STEEL BALL VALVE WITH
DKZ5 11"} BSP THREADED FEMALE
ENDS
Y S g
8_|
/— E;gggSTATIC LEVEL TAPPING BAND ¥
RAKGE: 2621 mbrs PRESSURE TRANSMITTER INSTALLATION NOTES §
Ed
. . . Q
HYDROSTATIC LEVEL PROBE 1. M_ar_erlal: All stainless steel g
mAHD = 15,493 — fittings to be grade 314, g
HEASUREMENT PONT 2. Galling: All stainless steel &
BUTTGH OF WELL threads o be tubricated with g
mAHD < 15.293 approved anti galling grease ]
and thread tape where appticable. -
LEVEL PROBE INSTALLATION NOTES 3. Install as per ‘prefered” detail &
1. Install stainless steel hanging heoks for the suspension unless space {imitations prevents 5
of the probes. this method. §
I
2. Measurements are to be taken fram fop of the &
Levet Probe box to ‘measurement points’ on prabes H
3. Install hanging hooks ta ensure the greatest seperation between g
prabes can be achieved, . ) S heet 2 1 g__
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3
O O O 9] g
H
B e J B
]
H
FRONT VIEW REAR VIEW ONT _{}00RS REAR_BQ0RS S heet 22 ?g
'ELECTRICAL AS BUILT CERTIFICATION | £
REV]| COMPANY J & P RICHARDSON INDUSTRIEB 5
LE zzgmc‘::fucw, %6 DATE:?%‘ [0 2 AS INSTALLED J%‘
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3.0 COMMISSIONING PLAN
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J&P RICHARDSON INDUSTRIES PTY LTD

Electrical Contractors and Engineers

Telephoae 07 3271 2913 Welsie wwwijprcom.au
Wacol - Gold Coast - fpswich
Sunshine Coast - Eagle Farm - Toowoomba - Chinchilia

AND
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5 +
o i N

WORKING IN PARTNERSHIP WITH

SEWAGE PUMP STATION

SWITCHBOARD REPLACEMENT

COMMISSIONING PLAN

Site ID and Name

SP335 Sutton Street

Commissioning Date

30/04/2012 (Proposed)

In Attendance
Name Role During Commissioning Company
John Clayton Commissioning Manager QUU Projects
Glenn Cross Project Site Supervisor J &P Richardson
Project Manager/s J & P Richardson
Applications Engineer Multitrode
Control Systems Engineer Lend Lease (I Power)
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Printed:  27/04/2012
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Sutton St Churchill SPS SP335 Electrical Switchboard OM Manual
QUU Flood Recovery Project - Phase 2C: 30 Ipswich Switchboards Replacement

Commissioning Plan Standard Pumping Station

1 INTRODUCTION

This document is the standard testing procedure for a switchboard change over at a sewage pumping station.
The procedure ensures that for a two pump sewage pump station, at least one pump will be operational at all
times. The basic cut-over procedure is as follows:

1. Install temporary pumping system (pump controller and generator).

2. Disconnect sewage Pump #2 from existing switchboard and connect to temporary pumping system.,
PUMP #1 IS NOW RUNNING THE STATION FROM EXISTING SWITCHBOARD

3. Fully commission Pump #2 on the temporary pumping system.

PUMP #2 IS NOW RUNNING THE STATION FROM TEMPORARY PUMPING SYSTEM

4. Disconnect Pump #1, consumer mains, and all field instrumentation from the existing switchboard.
5. Install new switchboard and connect to consumer mains.

6. Connect Pump #1 to the new switchboard and test in “emergency pumping” mode (via the
“Emergency Start” switch).

PUMP #2 IS STILL RUNNING THE STATION FROM THE TEMPORARY PUMPING
SYSTEM AND PUMP #1 CAN BE RUN UNDER “EMERGENCY PUMPING” MODE FROM

NEW SWITCHBOARD.

7. Connect all field instrumentation.

8. Fully commission Pump #1 on the new switchboard to operate in “Local” and “Remote” modes.
PUMP #1 IS NOW RUNNING THE STATION FROM NEW SWITCHBOARD

9. Connect Pump #2 to the new switchboard and fully commission on the new switchboard to operate
in all modes.

10. Complete the Site Acceptance Test (SAT) including all pump, RTU and SCADA testing.

NOTE:

This testing procedure will only be acceptable on sites that do NOT need two pumps to run during the cut
over procedure.

(Confirm the current running conditions of the existing switchboard before commencing).

For sites that require two pumps to run simultaneously under dry weather conditions during the proposed cut
over period, a site-specific cut over procedure must be developed to incorporate adequate flow control
measures (ie tankers or temporary pumps).

Docld: 006142 Active Date: 2 November 200712 QUU Confidential

Printed:  27/04/2012 Owner: Alex Witthoft
Developed Template:
(Modified by J & P
Richardson)
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Sutton St Churchill SPS SP335 Electrical Switchboard OM Manual
QUU Flood Recovery Project - Phase 2C: 30 Ipswich Switchboards Replacement

Commissioning Plan Standard Pumping Station

2 PRE - CHANGE OVER WORKS CHECKLIST

The following checklist is to be completed and signed by the electrical contractor.

2.1 SWITCHBOARD FACTORY ACCEPTANCE TEST

Contractor Task J & P RICHARDSON, LEND LEASE, MULTITRODE Completed

!:jé-r:ti?%sd ?12?/1 ct:)oergglfetigﬁaez per QUU FAT Document and all defects that were Qf‘? /<t n
2.2 CONCRETE SLAB EXTENSION

Contractor Task J & P RICHARDSON Result

Confirm the concrete slab extension is complete including all necessary conduits.

OKE— NALC

2.3 SUPPLY AUTHORITY

Coniractor Task J & P RICHARDSON

Outcome

The relevant supply authority has been organised to install the metering into the
New Switchboard.

Company €v&r2q ey
Booked for %2/ & | /2.
@ 7-¢e (time)
Ref #

2.4 NEW RADIO ANTENNA MAST LOCATION

Contractor Task J & P RICHARDSON, LEND LEASE Result
Check the location of the antenna mast and ensure that the new/old position will Location OK EI’/
not be directly below electrical transmission lines.

Antenna dir. 0
Contractor Task Completed
Inotatidoh , ool — ™ =

Renge-Btmito—1m)

Electrical Contactor’s Supervisor ] & P RICHARDSON
Name:...ﬁf...%‘.\{éfﬁ ‘;Sﬂ ...... Date: ....22...%.

3
Signature: (;/ ol e
Docld: 006142 Active Date: 2 November 200712 QUU Confidential
Printed:  27/04/2012 Owner: Alex Witthoft

Developed Template:
(Modified by J & P
Richardson)
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Sutton St Churchill SPS SP335 Electrical Switchboard OM Manual
QUU Flood Recovery Project - Phase 2C: 30 Ipswich Switchboards Replacement

Commissioning Plan Standard Pumping Station

2.6 TEMPORARY GENERATOR SIZE

Contractor Task J & P RICHARDSON

Completed

Note the kW of each pump.

Pump#1 3o kw
Pump #2 %2 kw

Determine the type of generator and size of pump starter required.
Confirm generator starting battery is in good condition, (have a contingency plan)

Genset Size __ kVA
Date Booked £7/ ¥/ /2
Delivery Date 2 /<¢/ +g_

Delivery Time _ & ¢
Electrical Contactor’s Supervisor J & P RIC HARDSON
asy e eof

Name..Lc.?. (y{z;a 55 ......... Date: ............ / L
Signature: ....c ‘f;c/ /{ ...................
Docld: 006142 Active Date: 2 November 200712 QUU Confidential
Printed:  27/04/2012 Owner: Alex Witthoft

Developed Template:

(Modified by ] & P

Richardson)
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Sutton St Churchill SPS SP335 Electrical Switchboard OM Manual
QUU Flood Recovery Project - Phase 2C: 30 Ipswich Switchboards Replacement

Commissioning Plan Standard Pumping Station

3 CHANGE OVER WORKS

The following sequence of works that must be carried out in order. One pump must be operational at all
times. After each phase has been completed, the commissioning manager will record the results and instruct
the commissioning team to commence work on the next phase.

3.1 STEP 1 - INSTALL TEMPORARY PUMPING SYSTEM
3.1.1 Register with Control Room

Contractor Task J & P RICHARDSON Outcome

Call the QUU Control Room Operator (CRO) and inform him that you are on site. N _

Record the CRO’s Name and Officer Code and record the time of the call. ame.
Advise CRO that you are performing a switchboard changeover and that you will CRO:

initially be taking one pump off line. Give the operator a contact name and number
and ask that he contact you if any level alarm is activated on site.

Time: écmm

3.1.2 Existing Switchboard Parameters

Contractor Task J & P RICHARDSON, Outcome
Ensure that the station is fully functional (pump can run) OK
Record the direction of the installed antenna for later reference. LEND LEASE Antenna dir. 23s o
Record the kWhr meter serial numbers. #

Record 3 phase motor currents. Pump #1 U.»&\f V) (W o)/

Note rate of wet well pump down time. Pump #2 U%_; VDt W o2/

Record pump rotation Mains Supply C'wise (RWB) Aatl C'wise C’wise‘ (RWB) Anti C'wise

= 0

Pump #1

Pump #2
Electrical Contactor’s Supervisor BW Commissioning Manager
-~ 3 - . . -

Name: C7 Ce $5... Date: ?C’ i/l F é’w Q Ll')/

""""""""""""""" T Name:...John-€layton......... Date: e(all”

i . /’(/Cj ’(/Z . JA

Signature: .....«7.C 7 S T S Signature: ...... .. WA >
Doc Id: 006142 Active Date: 2 November 200712 QUU Confidential
Printed:  27/04/2012 Owner: Alex Witthoft

Developed Template:
(Modified by J & P
Richardson)
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Sutton St Churchill SPS SP335 Electrical Switchboard OM Manual
QUU Flood Recovery Project - Phase 2C: 30 Ipswich Switchboards Replacement

Commissioning Plan Standard Pumping Station

3.1.3 Prepare and Install Temporary Pump Controller and Generator

Contractor Task J & P RICHARDSON Outcome
Position generator in an appropriate location. Locate away from the work site to OK B’/
reduce noise. .
Position fire extinguisher and oil spill bund kit as per risk analysis. ok
Connect the temporary pump controller to the generator and test connection (ie OK IB/
point to point to confirm correct connection)
Install Multitrode level sensors and set the Start and Stop levels to be equivalent OK !Zf/
to the current Start and Stop levels of the existing switchboard parameters. :
Install the backup audible and visual alarm system (powered by separate OK IZ/
battery). Test electrodes back to temporary pump controller to confirm operation. :
Ensure that the generator fuel will be sufficient to enable the generator to run OK [ﬁ/
loaded for 12 hours. (This may require extra fuel — arrange if required).
Start the generator and measure the 3 phase volts and record the phase C'wise (RWB) Anti C'wise
rotation. 0
Electrical Contactor’s Supervisor )7 BW Commisr§ioning Manager
& ¢ enad (3o 5 v p s - - 3 :

Name:.%.7. Date:” ............... Name:. = n Date: 3@041’2 )

' : 7 /’( > é vvvvvv &M
Signature: ...z f/ ............................... Signature: w _____ o
Docld: 006142 Active Date: 2 November 200712 QUU Confidential
Printed:  27/04/2012 Owner: Alex Witthoft

Developed Template:
(Modified by J & P
Richardson)
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Sutton St Churchill SPS SP335 Electrical Switchboard OM Manual
QUU Flood Recovery Project - Phase 2C: 30 Ipswich Switchboards Replacement

Commissioning Plan Standard Pumping Station

3.2 STEP 2 - CONNECT PUMP #2 TO TEMPORARY PUMPING SYSTEM

Contractor Task J & P RICHARDSON Outcome

On the existing switchboard, Isolate sewage pump (Pump #2) as per JPR Isolation - OK B
Tag and Lock Out procedure. (Unplug from Decontactor).

Disconnect Pump #2 from the existing switchboard and remove the power and OK ET/ '
control cables from the switchboard.

Connect Pump #2 power and control cables to the temporary pump controller. oK
Electrically test Pump #2 to temporary pump controller connections. oK~
Switch the existing switchboard to “Local” and stop Pump #1. oK
Manual Test of Temporary Pumping System: (Confirm Pump Direction) "
Manually start the submersible pump and closely monitor wet well level to confirm oK
that the level is dropping. When confirmed, stop pump.

Auto Test of Temporary Pumping System: (Confirm Pump Cycle) ,
Allow the temporary pumping system to complete one full start and stop cycle OK
automatically to confirm complete system is functioning correctly. e
This is a HOLD point. Do not proceed until the temporary pump is confirmed to TIME: (5 > gt’f”vw‘m
be controlling the wet well level.

3.3 STEP 3 - DISCONNECT EXISTING SWITCHBOARD AND REMOVE

3.3.1 Disconnect Pump #1 and Remove Existing Switchboard

Contractor Task J & P RICHARDSON Outcome

On the existing switchboard, Isolate sewage pump (Pump #1) as per BW Isolation OK B,/
Tag and Lock Out procedure. (Unplug from Decontactor).

Disconnect Pump #1 from the existing switchboard and remove the power and

control cables from the switchboard and place near the temporary system so as to OK D/

enable a quick changeover for Pump #2 if required.

Isolate main incomer at the switchboard. Ensure all secondary sources of power (ie oK IB/
on site Generator) are also isolated. Confirm there is no load.

Remove primary 3-phase fuses from power pole. Lock fuses in lockout box as per OK ﬁ/
BW Isolation and Lock Out procedure. Fuse Size --Lk....... amps

Disconnect mains cable from the switchboard. OK D/
Disconnect all other control and communication cables and remove OK m/
Remove the existing switchboard away from job site. OK Q/

Electrical Contactor’s Supervisor BW CommWanager
* . ” o 2 . .
Name: (5. 44255 304 (L .

...(..9./..0/

Signature: . S Signature: QX .......................
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Sutton St Churchill SPS SP335 Electrical Switchboard OM Manual
QUU Flood Recovery Project - Phase 2C: 30 Ipswich Switchboards Replacement

Commissioning Plan Standard Pumping Station

3.4 STEP 4 - INSTALL NEW SWITCHBOARD

3.4.1 Install new switchboard

Contractor Task J & P RICHARDSON Outcome

Install and connect the required (new or existing) mains and earth as per the New 0

contract. Existing B’/

Record the cable insulation resistance of the 3 phases A Joo Megohm
B Jeo Megohm.
C_4 o« Megohm

Record earth resistance “©f ohms

Point to point phase continuity R to L1 oK .
Wtol2 OKE”
Bto L3 OK

3.4.2 Install Supply Authority Metering

Task J & P RICHARDSON (ENERGEX) Outcome

Install the direct connected kWhr Meter or Energex to connect CT metered metering )

as per 2.3 B e e OK &~

SN =T/ 7567 Y—135707
3.4.3 Energise New Switchboard

Contractor Task J & P RICHARDSON Outcome

Retrieve mains 3-phase pole fuses from lock out box as per JPR Isolation and Lock OK !Q/

Out procedure. :

Ensure new switchboard main incomer is turned “Off". OK &

Install the 3-phase pole fuses.
Check MEN connection.

oK

OK

Turn on mains switch

oK~

Check 3 phase voltages

pp Yo
Bc 7 v
cA_Fho  y

Check phase rotation and ensure it is the same as determined earlier.

oKE~

Confirm that a corrosion inhibitors has been positioned in the switchboard

oK &~

Q-Pulse |d TMS256

Electrical Contactor’s Supervisor

BW Commissioning Manager
7
- - &‘ﬁj -

(e (RS Se - ¥
Name:. 52005020000 Date: .27 ...
e {ate Name:.. John-Clayton-........ Date: .39/ ‘;/( 2
Signature: .7 Z/ ............................... Signature: w QA/L :
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QUU Flood Recovery Project - Phase 2C: 30 Ipswich Switchboards Replacement

Commissioning Plan Standard Pumping Station

3.5 STEP 5 - CONNECT PUMP #1 TO NEW SWITCHBOARD

Contractor Task J & P RICHARDSON Outcome

At the beginning of this procedure, Pump #2 is operating under the control of Er/
: : OK

the temporary switchboard running from the Generator.

Isolate submersible Pump #1 and Pump #2 at the new switchboard, as per JPR OK D/

Isolation and Lock Out procedure.
Via the MERACHAL plug in sockets provided on the switchboard reconnect the

power and control cables for Pump #1 only (the pump that is not connected to the OK D/
generator set) If VFD connection is direct connect.

Before beginning the next step ensure that the well level is between ‘Start’ and Ey/
‘Stop’ level and Pump #2 is not running. OK

Isolate Pump #2 to prevent it from running during the next test

De-isolate this now connected Pump #1. Check the rotation by starting the pump via OK E/
the local “Emergency Start” switch. Monitor pump / wet level operating parameters.
Check the 3 ph motor current and compare with original readings. q

phase motor current and compare w gina g A [;c;\ Amps
PUMP #1 Can now be run in an emergency under the control of the new B OZ;‘Q Amps
switchboard. 9
When checking is complete - Isolate Pump #1 C ,lf’\ Amps
De-isolate Pump #2 so that the station is again under the control of the m
temporary switchboard. OK

3.6 STEP 6 - CONNECT FIELD INSTRUMENTATION TO NEW
SWITCHBOARD

3.6.1 Field Devices

Contractor Task J & P RICHARDSON Outcome

Install and connect the hydrostatic level probe to the transmitter Do not tighten

shroud cable compression gland OK ¥ 0to —Mtrs

Install and connect the Multitrode LR3 wet well high level relay Probe oK at Mtrs
Install and connect the Multitrode SIR surcharge imminent level relay Probe OK at Mtrs
Electrical Contactor’s Supervisor BW Commissioning Mgnager
Name:...S - CERVETT (\i ! g
Name:...Jobn-€ClIayton......... Date: .“...\.[....
i Do ;
Signature Signature: W S
Docld: 006142 Active Date: 2 November 200712 QUU Confidential
Printed:  27/04/2012 Owner: Alex Witthoft
Developed Template:
(Modified by J & P
Richardson)
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3.6.2 Install Generator Mains (For Sites with Permanent Genir}tors)

Contractor Task ] & P RICHARDSON Outcome
Record insulation resistance of the 3-phases A Megohm
, B Megohm.

/\/// ?\’ C___ Megohm
aé/
Record earth resistaV ohms

Point ti;)/(ji/anha’sgcontinuity R to L1 okKO
Wto L2 OKO
“ B tol,3 OKO

3.6.3 Radio Antenna Installation

J & P RICHARDSON in conduction with LEND LEASE Programmer Task-——"""] mw

Install newwmenna, orientate antenna to the position determined in 4 /:; oK O
section 3.1.2-connect coaxial cable plugs. A

7
3.6.4 Telemetry and SCADA Communications Checks

LEND LEASE Programmer Task Outcome

Lend Lease programmer must complete the following procedures

From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) oK g’/
Section 1: Setup and Pre-Commissioning Checks

3.7 STEP 7 - COMMISSIONING PUMP #1
LEND LEASE Programmer & J & P RICHARDSON Contractor Task Outcome

Before doing the next step ensure that the well level is between ‘Start’ and .
‘Stop’ level and Pump #2 is not running. OK ﬁ
Isolate Pump #2 to prevent it from running during the next test.

At this stage the Lend Lease Programmer must complete the following procedures
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) OK EI/
Section? : On Site Commissioning Procedure (Pump #1 Only)

Once Pump #1 has been commissioned, leave the new switchboard in control oK 9/
of the site operating under “Remote” control. i

Electrical Contactor’s Supervisor BwW Commi?ionin Mapager
o ERu% . Ber s _ [ ,
Name:..(" . 05320 Date: ....".....0... Name:... Johy @layton ...... Date: fl)ot, ,’7/

Signature: ...« S T ST .

g Signature:
Docld: 006142 Active Date: 2 November 200712 QUU Confidential
Printed:  27/04/2012 Owner: Alex Witthoft
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3.8 STEP 8 - CONNECT PUMP #2 AND COMMISSION
3.8.1 Connect Pump #2 to New Switchboard

Contractor Task J & P RICHARDSON Outcome

At the beginning of this procedure, Pump #1 is operating under the control of OK D/
the new switchboard running from the supply authority.

Shut down the generator and disconnect Pump #2 from the temporary switchboard oKk

Ensure Pump #2 circuit breaker at the new switchboard is still isolated and locked
out as per BW Isolation and Lock Out procedure.

oK@’

Via the MERACHAL plug in sockets provided on the switchboard, connect the power
and control cables for Pump #2.

OKEf/

De-isolate this now connected submersible pump. Check the rotation of this
submersible pump by bumping the pump On / Off via the local “Emergency Start”
switch.

oxel

Check the 3-phase motor current and compare with original results.

PUMP #2 Can now be run in an emergency under the control of the new
switchboard.

A_33 Amps
B_33 Amps
C 53 Amps

3.8.2 Commissioning of Pump #2

LEND LEASE Programmer & J & P RICHARDSON Contractor Task

QOutcome

Before beginning the next step ensure that the well level is between “Start and
Stop” level and Pump #1 is not running. (Station under the control of the new
board)

Isolate Pump #1 to prevent it from running during the next test.

OKIZf/

Lend Lease Programmer must complete the following procedures
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.)
Section?: On Site Commissioning Procedure — (Pump #2 Only)

OKd

Once Pump #2 has been commissioned, de-isolate Pump #1 and leave that
new switchboard in control of the site operating under remote control with
both pumps able to run

oK

Electrical Contactor’s Supervisor BW Commissioning M/am
Name:...Joh . \ZO[H/! N~
Signature:
Docld: 006142 (o Active Date: 2 November 200712 QUU Confidential
Printed:  27/04/2012 Owner: Alex Witthoft

Developed Template:
(Modified by ] & P
Richardson)
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3.9 STEP 9 - COMPLETE TESTING
3.9.1 Site Acceptance Testing (S.A.T) - Remaining Tests

LEND LEASE Programmer & J & P RICHARDSON Contractor Task Oufcome

Once pump 2 has been commissioned

Complete any remaining procedures in Section 2 OK II(
from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.)

Check_operation of SIR for 20 sec. with probe to prove probe operation and OK Iz/
operation of 2 pumps

Check operation LR3 with probe to prove RTU and probe OK 2{
Seal conduits with denso and grout under switchboard. oK DO
Check Energex Phase Fail Input. oKO
Confirm automatic control of pumps. OK IZ/
Check Parameter 203 of Soft Starter is a positive value oK O
Confirm correct operation of all door locks OK EZ/
Confirm Operation & Maintenance Manual left on site. oK 0O

3.9.2 SCADA Testing

LEND LEASE Programmer & J & P RICHARDSON Contractor Task Outcome

The Lend Lease Programmer must complete the following procedures with the
assistance from the Lend Lease Commissioning Engineer and Lend Lease SCADA
Commissioning Engineer in the Control Room. oK O
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.)
Sectiond : SCADA Commissioning Procedure

3.9.3 Preliminary Work Completion by Electrical Contractors

LEND LEASE Programmer & J & P RICHARDSON Contractor Task Outcome
Leave the site clean and tidy and hazard free. OK |;z(
Confirm with BW that the job is complete and their staff can leave. oK g
Confirm with BW that BW staff will lock up the site on completion of the switchboard oK O
change over work.

Note: If there is a problem with finishing the work due to unforeseen circumstance oK O

refer to the Risk Analysis attached.

Electrical Contactor’s Supervisor BW Commissioning Manager
o —' 2 . SAacet
Name:..... 2. - CERNETT .. Date: go ~4-iC
VeI Name....... Jo};a*C’ﬁyto ............ Date: . 2, qf1*
i T8l ittt e . M
Signature Signature: ... NMENTE
Docld: 006142 Active Date: 2 November 200712 QUU Confidential
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4 PoST CHANGE OVER CHECKLIST
4.1 DELIVERABLES FROM RTU PROGRAMMER

LEND LEASE Programmer Contractor Task Date Completed
Within 7 days of the change over the following must be completed and signed off by
the Lend Lease Programmer /o
Complete Section 4: Post Commissioning
from the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.)
The BW Programmer will ensure that the Control Room Acceptance (CRA) form is
signed by the Manager of the Control Room Officers. The form is to be handed to /]
the Contracts Manager (CM).
4.2 DELIVERABLES FROM ELECTRICAL CONTRACTOR
LEND LEASE Programmer & J & P RICHARDSON Contractor Task Date Completed
All documentation required under the contract is to be provided with the time P Sl s
specified (AS BUILT’s, Electrical Certificates etc). o7 ]2z
4.3 DELIVERABLES FROM COMMISSIONING MANAGER
LEND LEASE Commissioning Manager Date Completed
All documentation is handed to the Project Manager to that the new switchboard
asset can be capitalised and handed over to the customer.
Factory Acceptance Test Sheet — Completed & signed off. oK DO
Electrical Inspection Sheet — Completed & signed off. OK &
Site Acceptance Test Sheet — Completed & signed off. oK0O
Commissioning Plan — Completed & signed off. oK
Control Room Acceptance Form — Completed & signed off oK0O
As built Drawings have been updated, drafted and taken to site along with the Site
Specific Functional Specification, 2% b | 2o

4.4 SUGGESTIONS FOR IMPROVEMENT

Suggestion

Recommended By

Electrical Contactor’s Supervisor BW Commissioning Manager

7. Z.7~ NMM odB PE L 2
Name'/ﬂ Date: 5.7, .50 “7 )
a Name:...... John Clayton............ Date: ...... .........
Signature: ...... .. A Y S .
& ( SIGNAtUrE:  .ovvv ceeeiiieeeiiie e
Docld: 006142 \ j Active Date: 2 November 200712 QUU Confidential
Printed:  27/04/2012 Owner: Alex Witthoft
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1 INTRODUCTION

The purpose of this document is to provide information on the Electrical Design for the
SUTTON STREET SEWAGE PUMP STATION Switchboard replacement.

The design was undertaken under the direct supervision of an RPEQ registered electrical
engineer in accordance with the requirements for the provision of professional engineering

services as detailed in the Professional Engineers Act 2002.

Active 05/12/2013
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2 RESULTS SUMMARY

The pump station operating under Energex Mains supply has a prospective Fault Current of
1172A with the switchboard having an acceptable Fault Rating of 10,000A.

A prospective Touch Voltage of 100VAC is calculated, and as this value is greater than the
required 50VAC Touch Voltage, the clearance of this fault must occur within 0.4 seconds as per
AS/NZS3000-2007 Figure B4 Maximum Duration of Prospective 50 Hz Touch Voltage. Inspection

of the time/current curve for the 125A Mains circuit breaker confirms this will be the case.

The 35M long consumers mains (1x16mm?, 4C+E PVC/PVC) has a calculated voltage drop of
10.41V that is below the required 5% permitted between the Point of Supply and the switchboard
installation. The calculated current carrying capacity of the above mentioned cabling is 73A.
Short Circuit Temperature Rise calculations show that the Minimum Cable Size required is

1.06mm?>.

The maximum demand of the pump station is calculated at 122A with the switchboard main
switch setting being 100A (limited by Energex primary fuse size). Empirical evidence is that the
maximum demand of the station is less than 100A as the station was operating pre-flood and was

supplied by this same Energex primary fuse.

The pump station operating under the Generator Supply with a minimum prospective Sustained
Short Circuit Fault Current of 1100A has a prospective Touch Voltage of 0.7VAC. This value does
not exceed of 50VAC. The clearance of this fault must occur within 5 seconds. Inspection of the

time/current curve for the 125A Generator circuit breaker confirms this will be the case.

Q-Pulse Id TMS256 Active 05/12/2013 Page 49 of 62
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3 CONCLUSION / RECOMMENDATIONS

The design complies with the requirements of the applicable Australian Standards with respect to
Voltage Drop, Fault Level, Fault Loop Impedance, and Short Circuit Temperature Rise when
operating under the current Energex Mains Supply parameters or standby generator supply

(utilising a generator with a minimum sustained short circuit current rating of 1100A).

This design does not comply with Current Carrying Capacity requirements when The Pump
Station is running at calculated maximum demand, ie two pumps running simultaneously. This
pump station has been operating pre-flood under these same conditions with no apparent
problems. QUU may choose to carry out further investigations as to the suitability of the existing

Mains Cable size.

Low voltage protection discrimination curves show that the 100A Energex Supply Authority fuses
cannot grade against the Pump Station Main Switch under fault conditions between
approximately 1000A and 1400A. The Energex primary fuse is rated higher than the current
carrying capacity of the consumer’s mains therefore providing no thermal protection. This may

require further investigation as outlined above.
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4 SUPPORTING DESIGN DATA

e Touch Potential / Fault Current Calculations Sheets

e Industrial Maximum Demand Three Phase Calculation Sheet

e Consumers Mains Current Carrying Capacity Sheet

e Consumers Mains Short Circuit Temperature Rise Calculation Sheet
e Cable Schedule

e (Circuit Breaker Time / Current Characteristic and Protection
Discrimination Curves
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;V%

Site/lnstallation Description

TOUCH POTENTIAL/FAULT CURRENT CALCULATIONS

Main Switchboard

Equivalent Circuit

Consumer Mains phase

Sub-Mains phase

Main Switchboard

Sub-Circuit phase

Equivalent Source )
Imbedance CB-MainSuw CB-SubCct
I O—{ 1 O o3 I—
Zs Zem Zphase-sm Zphase-sc
Transformer Consumer Mains Sub-Mains Sub-Circuit Faut To
8 ~ Earth
Supply Voltage o
Consumer Mains neutral Sub-Mains earth Sub-Circuit earth
Prospective
- . L
) Zearth-sm Zearth-s¢ Fault Loop
! — Current
MEN Link
Enter data into grey areas

Transformer * ENERGEX Mains
Capacity kVA Length of ENERGEX Mains cable m
Impedance 2 % Size of active conductor mm?
Prospective Fault Level of Transformer MVA Number of parallel active conductors
Prospective Fault Current of Transformer kA 6.95602734 Size of associated earth-return conductor mm?
Advised or Alternative Fault Current of Transformer 3 kA Number of parallel earth-return conductors
Source Impedance Zg at 230Vac 4] 0.034502452 Impedance of single-core of active cable @ 75°C Q/km

impedance of single-core of earth cable @ 75°C 2 Q/km
! The transformer calcs neglect any impedance upstream of the transformer tmpedance of active conductors Zgy, Q
* If left blank a transformer impedance of 5% will be assumed lmpedance of earth {(neutral} conductors Z¢y Q
® Leave blank o calculate Z s based on Transformer Capacity & Impedance

transformer, this is the earth conductor.

T If the MEN is at the switchboard, this is the neutral conductor; if the MEN is at the

2 From Table A4 of HB 301 - 2001

Consumers Mains

Sub-Circuit

Length of Consumers cable m Length of Sub-circuit (motor) cable m

Size of active conductor mm? Size of active conductor mm?

Number of paralle! active conductors Number of parallel active conductors

Size of associated earth conductor mm? Size of associated earth conductor mm?

Number of paralle| earth conductors Number of paralle] earth conductors

Impedance of single-core of active cable @ 75°C ! Q/km impedance of single-core of active cable @ 75°C ! Q/km 25.8007
Impedance of single-core of earth cable @ 75°C ' Q/km 1.4057 Impedance of single-core of earth cable @ 75°C Q/km 25.8007
Impedance of active conductors Zpyase.sn QO 0.0492 hnpedance of active conductors Zoypsece Q ¢.0800
impedance of earth (neutral) conductors Zeaprn.an [} 0.0492 tmpedance of earth conductors Zyirrnsc 2 0.0000
' From Table A4 of HB 301 - 2001 ' From Table A4 of HB 301 - 2001 |

Fault Current & Touch Potential Main Switch: Ir=0.8 im=5

impedance of active circuit Z, Q 0.1196

Impedance of earth/neutral circuit Zg Q 0.0851

Fault Current I (at 240Vac) A 11726902

Touch Polential V5 al point of fault Vac 99.77

Total Upstream impedance Q 0.2047

Examine the thne-current curve for the circuit-breaker/fuse which is providing the overcurrent protection to ensure that g is high enough to
guarantee operation of the protective device within the specified time.

Use the table "Additional Earth" within this workbook to examine the effect on Is¢ and Vy of adding additional earth conductors.

U:\leng_nf\Ashley\Done\Sutton Street\Sutton Street.xls
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Sitefinstallation Description

Equivalent Source

J. & P. RICHARDSON INDUSTRIES PTY LTD
TOUCH POTENTIAL/FAULT CURRENT CALCULATIONS

Main Switchboard

Equivalent Circuit

Consumer Mains phase

Sub-Mains phase

Generator Supply

Sub-Circult phase

Impedance CB-MainSw CB-SubCet
I—— o M O o5 S M—
Zs Ztm Zphase-sm Zphase-sc
Transformer Consumer Mains Sub-Mains Sub-Circuit Fault To
Vs ~ Earth
Supply Vottage ) o
Consumer Mains neutral Sub-Mains earth Sub-Circuit earth
Prospective
- ~ N
Zch Zearth-sm Zearth-sc Fault Loop
Current
MEN Link
Enter data info grey areas

Generator Main Supply ENERGEX Mains
Capacity kKVA Length of ENERGEX Mains cable m
Impedance ? % Size of active conductor mm?
Prospective Fauit Leve! of Generator MVA Number of parallel active conductors
Prospective Fault Current of Generator KA Size of assoclated earth-return conductor mm?
Advised or Alternative Fauit Current of Generator kA Number of parallel earth-return conductors
Source Impedance Zg at 230Vac [ 0.218181818|  [Impedance of single-core of active cable @ 75°C * Q/km 25.8007

Impedance of single-core of earth cable @ 75°C * Q/km 25.8007
! The transformer calcs neglect any impedance upstream of the transformer Impedance of active conductors Zey, 93 0.0000
% If left blank a transformer impedance of 5% will be assumed lmpedance of earth {neutral) conductors Zgy Q 0.0000
3 Leave blank to calculate Z s based on Transformer Capacily & Impedance

transformer, this is the earth conductor,

T I the MEN is at the switchboard, this is the neutral conductor; if the MEN is af the

2 From Table A4 of HB 301 - 2001

Mains to Generator Inlet

Sub-Circuit

Length of Generator Inlet cable m Length of Sub-circuit (motor) cable m

Size of active conductor mm® Size of active conductor mm?

Number of parallel active conductors Number of parallel active conductors

Size of associated earth conductor mm Size of associated earth conductor mm?

Number of parallel earth conductors Number of parallel earth conductors e
Impedance of single-core of active cable @ 75°C Q/km 0.2139 Impedance of single-core of active cable @ 75°C ° Q/km 25.8007
Impedance of single-core of earth cable @ 75°C ' Q/km 0.2139 Impedance of single-core of earth cable @ 75°C Q/km 25.8007
Impedance of active conductors Zpyasecsn £ 0.0006 Impedance of active conductors Zpypse.sc Q 0.0000
impedance of earth {neutral) conductors Zusrrnsn £ 6.0006 impedance of earth conductors Zesprase Q 00000
' From Table A4 of HB 301 - 2001 ' From Table A4 of HB 301 - 2001 |

Fault Current & Touch Potential Generator Switch: (= 0.8 Im= Characteristic 5

Impedance of active circuit Z, Q 0.2188

Impedance of earth/neutral circuit Zg Q 0.0006

Fault Current Ig¢ {al 240Vac) A 10835674

Touch Polential V; af point of fault Vac 0.70

Total Upstream Impedance Q 0.2195

Examine the time-current curve for the circuit-breaker/fuse which is providing the overcurrent protection to ensure that lsc is high enough to
guarantee operation of the protective device within the specified time.

Use the table "Additional Earth" within this workbook to examine the effect on Igc and V; of adding additional earth conductors.

U:Meng_niAshley\Done\Sutton Street\Sutton Street.xis
Printed: 21/05/2012 10:56 AM
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INDUSTRIAL MAXIMUM DEMAND THREE PHASE CALCULATION

Lighting Full connected joad
2x36W Fluoros
1x50W
1x70W Security Bulkheads

1x18W
2x36W Fluoros

Socket Outlets not exceeding 10Amps

PLC Programming
EXT Switchboard Outlet

Socket Qutlets exceeding 10Amps

1st Point single phase or
External Fili Point Outiet  1st Point three phase

Air Conditioning, Ranges and Cooking Appliances

General Load
1st Device single phase or
1st Device three phase
General Loads Additional Devices

Storage Heater (HWS)

Hot Water System

Red Phase  White Phase Blue Phase

Quantity Power

2

1000 Watts for first and 750 Watts for each additional outiet

N Voltage

240
240
240
240
240

Quantity Power Voltage

1000 240

750 240

750 240

750 240

750 240

750 240

750 240

750 240

750 240

750 240

750 240

750 240

750 240

750 240

750 240

Highest Rating for first and 75% of full current rating of remainder
Note: - if 3 phase then put calculation valve across all three phases
- Phases

1

3

1

1

1

1

1

1

1

1

3

Highest Rating for first and 75% of full current rating of remainder
Note: - If 3 phase then put calculation valve across all three phases
Quantity

Full load connected

Motors Highest Rating for first and 75% of full current rating of second and 50% of full load of remainder

Industrial Maximum Demand

Q-Pulse |d TMS256

60 kW's

21/05/2012

Active 05/12/2013

Power Voltage

Current  Power  Voltage

mps . Phases

240

415
415
415
415
415
415
415
415
415
415
415

0.8
08
08
0.8
0.8
0.8
08
08
08
08
08

Eff.
0.85
0.85
0.85
0.85
0.85
0.85
0.85
0.85
0.85
0.85
0.85

40f8
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Voltage Drop Calculation

Cable Size mm |
Volts

Length m

Voltage Drop

Voltage Drop 21/05/2012 50f8
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Current Carrying Capacity Calculation

Cable Type

Number of Cores

Cable Size

Maximum Demand
Current Carrying Capacity

Notes on Calculation:-

:- Enter Mains cable data from Cable Schedule.

:- Determine maximum demand from 'Industrial Maximum Demand'

sheet.

:- Determine Current Carrying Capacity from appropriate tables in AS/NZ

3008.1.1:2009, depending on cable size, type and installation method.
ie. Table 7, 8, 13 or 14

:- IF Current Carrying Capacity exceeds maximum demand then the

installation complies.

Current Carrying Capacity 21/05/2012

Q-Pulse |d TMS256
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Short Circuit Temperature Rise Calculation

Cable Type

Cable Size

Assume Initial Temp of Cable
Value of Short CCT. Current
Trip Time of Protective Device
Value of K (temp. constant)
Minimum Size Cable Required

Short CCT. Temp. Rise
Q-Pulse Id TMS256

Notes on calculation.

:- Enter Mains cable data from Cable Schedule.

:- Assume maximum initial temperature of cable type.
ie. XLPE/PVC 90 deg, PVC/PVC 75 deg

:- Value of Short CCT Current can be found on Main

Switchboard Sheet.

:- Determine Trip Time of Protective Device from Circuit

Breaker Trip Curve and Settings.

:- Determine Value of K (constant) from AS/NZ

3008.1.1:2009 Tables 52 and 53.

:- If value of 'Minimum Size Of Cable Required' is smaller or

equal to the size of cable installed, then the installation

complies.

21/05/2012
Active 05/12/2013
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Cable List

Ir= 0.8 Im=6

Ir=0.8 Im=6

Ir=0.8 Im=6

1]
2 [Mains Supply Switchboard Pump 1 De-Contactor Pump SIS
| 3 |Mains Supply Pump 1 De-Contactor Pump No.1 Pump
|4 _{Mains Supply Switchboard Pump 2 De-Contactor Pump
| 5 IMains Supply Pump 2 De-Contactor Pump No.2 Pump
6
7_{Generator Supply Switchboard Pump 1 De-Contactor Pump
8 {Generator Supply Pump 1 De-Contactor Pump No.1 Pump
9 |Generator Supply Switchboard Pump 2 De-Contactor Pump
10 |Generator Supply Pump 2 De-Contactor Pump No.2 Pump 8IS
i
12 Hinstrumentation Switchboard Wet well level sensor Control
13 |Instrumentation Switchboard Wetwell level sensor high | _Control
14 |Instrumentation Switchboard Surcharge level Control
15 {instrumentation Aerial Coax Surge Protector Aerial Comms
16
17
U:Meng_nfashley\Done\Sutton Street\Sutton Street.xls
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Jpr

Selectivity Analysis Program

Ph No. : Mobile No. : Fax No. : Emait :
Project : SP335-Sutton St File : Sutton St SP335
Printed : 11 May 2012
12:45 pm
SUPPLY Circuit PUMP CIRCUIT BREAKEF 32)C2
TIME/CURRENT CURVE

4h. : ,
1h j _ \
30m ’
20m

10m: :
Zm
5m
3m
2m

50s

30s
20s

3s
ZS: -

Tripping Time

0.800s : : : : N
0.500s ~ e N

0.300s . _ g
0.2008 e o ] e ,

0.080s
0050s . ...

0.030s
0.0208 i e .

0.0050s " T : ' I I
o

-

100
1000 -
10,000

100,000

Current (A)
x’ Up Stream - ENERGEX MAIN SWITCH (39) :

Circuit I.D. : C2 (3v)
Fuse Model : NTCP SUPPLY AUTHORITY FUSES (30}

Breaking Capacity : 80 kA 1kA Z 100A

tid

Catalogue # : NTCP 100 1 KA

i
|
@
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SUPPLY Circuit PUMP CIRCUIT BREAKEF (32)C2
TIME/CURRENT CURVE
. Up Stream - PUMP CIRCUIT BREAKER (39) :
Circuit 1.D. : C2 (3w)
Circuit Breaker (MCCB) Model : S250PE ENERGEX MAIN SWITCH (30)
OCR: 125 1kA
Trip Setting : 100 A % 0-125A
Breaking Capacity : 70 kA T
Set 100A [+
Catalogue # : S250PE 3 125 1 KA

Adjustable Settings:

IR Characteristics
0.8 5
100 A

Circuit I.D. :

Circuit Breaker (MCCB) Model :
Trip Unit :

Trip Setting :

Breaking Capacity :

Catalogue # :

Adjustable Settings:

Ir Im
0.8 6
80A 600A

Down Stream - PUMP CIRCUIT BREAKER (3g) :

C2 (38)
S125NJ
100

80 A

36 kA

S125NJ 3 100

PUMP CIRCUIT BREAKER (38)

PUMP CIRCUIT BREAKER (39)
1kA

_% 63-100A

N\

s
@
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SUPPLY Circiit PUMP CIRCUIT BREAKEF (32)C2
TIME/CURRENT CURVE
KA semmsne SUPPLY (1 kA)
1KA  memmimemens SUPPLY AUTHORITY FUSES (3o)
7100A
: NTCP, 80 kA
b No Adjustable Settings
e
TKA et ENERGEX MAIN SWITCH (30)
150-125A
o S250PE, 70 kA IR Characteristics
\ 0.8 5
Set 100A S 100A
TKA  pmontomamse PUMP CIRCUIT BREAKER (30)
163-100A
: S125NJ, Ir Im
3 08 o
{wp i 80A 600A
Set 80A T
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