Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

QUEENSLAND URBAN
UTILITIES

Western Region Switchboard Replacement Project
SP357 — Mount Crosby Rd, Tivoli

ELECTRICAL SWITCHBOARD
SITE SPECIFIC MANUAL

Developed by:

Y

J & PRICHARDSON INDUSTRIES
CAMPBELL AVENUE
WACOL QLD 4076

ABN 23 001 952 325
ACN 001 952 325

Ph.  (07) 32712911
Fax.  (07) 32713623

Q-Pulse Id TMS267 Active 05/12/2013

Page 1 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

CONTENTS

1.0 DRIVE PARAMETERS
20 “ASINSTALLED” DRAWINGS
3.0 COMMISSONING PLAN

40 DESGN REPORT

Note: This manual isto be used in conjunction with the provided Western
Region Switchboard Replacement Project Packages 1-6 Master Manual

Q-Pulse |d TMS267 Active 05/12/2013 Page 2 of 63



J& P Richardson |%§|r%w>ﬁ_q&\lorth Tivoli SPS SP357 Electrical Switchboard OM Manual

1.0 DRIVE PARAMETERS

Q-Pulse Id TMS267 File: Western Region Package 1 Site Speci ‘1%&%%?71)29‘9& 3 Date:24/036203%f 63



J& P Richardson m/djglrf&Wﬁ_q({\lorth Tivoli SPS SP357 Electrical Switchboard OM Manual

20 “ASINSTALLED” DRAWINGS

Q-Puise Id Tms2¢7 Fil € Western Region Package 1 Site Specifi (30334961 3 Date:24/03201% 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 5 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 6 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 7 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 8 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 9 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 10 of 43



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 11 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 12 of 43



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 13 of 43



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 14 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 15 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 16 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 17 of 63



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 18 of 43



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 19 of 43



Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Q-Pulse Id TMS267 Active 05/12/2013 Page 20 of 43



Mt Crosbhy Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual
1 ] 2 3 4 5 I 6 I 7 ] 8 % 9 | 10 1 ] 12 ] 13 I 14 I 15 16
-
ITEM| QTY DESCRIPTION MANUFACTURER CATALOGUE No REMARKS ITEM| QTY DESCRIPTION MANUFACTURER CATALOGUE No REMARKS ITEM| QTY DESCRIPTION MANUFACTURER CATALOGUE No REMARKS
1 3 | ACTIVE LINKS CLIPSAL BP165/7R 59 { 2 |12K6- PUMP THERMISTOR RELAY SPRECHER & SCHUH RTT-£2 123 NOT USED
A NOT USED 60 | 1 | K7- PUMP 1EMERGENCY PUMP TIHER CARLO GAVAZZI DAA-51-C-H24 12 | 1 | COMMS SWITCH HOXA NPORT 6450/SAA V15 A
NOT USED 61 | 1 |2K7- PUNP 2 EMERGENCY PUMP TIHER CARLO GAVAZZI | DAA-SI-C-H24 1| MULTISHART RTU PUMP CONTROLLER MULTITRODE MsH-Qulz
w3 NOT USED 62 NOT USED 125 | 1 |HMIKEYPAD
1 {02,03 - BASIC TRANSFER SWITCH TERASAKI BISSZPEI2533 Set Ir= 0.63 (18A) Char=5 63 NOT USED 1 | EXTENSION 1/0
— 1 |02.03- ELECTRONIC CONTROLLER & INTERFACE PANEL TERASAKI TLIICP 66 [ 2 |1,2H1- PUMP RUNNING RED INDICATOR SPRECHER & SCHUH DIP-PL-PNIR 126 ]
4 | 1 | GENERATORINLET PLUG MARECHAL DS2 392601 o/ 312A126 65 | 2 | 1.2F4 - INSULATION RESISTANCE TESTING FUSES WOHNER / FERRAZ SHAWMUT | 31971 c/w DCTS-2 5A 1000V FUSE & HOLDER 07| 1t |SWIPE CARD READER NDALA IN-ASR-610/1 + SPACER {SP-610-80}
5 | 3 | QLD SERVICE FUSES [METERING LINKS) COOPER BUSMANN HSB22BWCL 66 | 2 |PUMP REFLUX VALVE LIMIT SWITCH HONEYWELL BZ-2RW82-A2 o/ support stands 8 NOT USED
5 6 | 1 |MAINNEUTRAL LINK SWBD BULDER 61 | 2 11.2K20 - PUMP RUN FORWARD COMMAND RELAY FINDER 385124¥0C 9 NOT USED B
7 | 1 | MAINEARTHUNK SWBD BUILDER 6 | 2 ]12K2t- PUMP FAULT RESET RELAY FINDER 46520074 24VDC + 9702 BASE 80| 1| WET WELL LEVEL PROBE VEGA - VEGAWELLS2 | WL52-XXALAMDIDDIX
8 | 1 [F1L23 - SURGE DIVERTER CIRCUIT FUSES WOHNER 3103 ¢/w 3 x 31189 32A FUSES & HOLDERS 69 | 2 |12K22 - PUMP EMERGENCY MODE INTERRUPT RELAY FINDER 38.5124V0C 91 | 1| WET WELL LEVEL ADJUSTMENT UNIT VEGA - VEGADIS6? | DIS62-XXKHASX
9 | 3 [sD123 - SURGE DIVERTER CRITEC T0S1100-25R-277 70 | 2 |12K23- PUMP IRT SOLATION CONTACTOR FINDER 38.5124V0C 132 | 1 |DELIVERY PRESSURE TRANSMITTER VEGA - VEGABARSZ
— 0§ 1 |F4S6 - PHASE FAILURE FUSES WDHNER 3113 ¢/w 3 x 31184 6AFUSES & HOLDERS 7 | 2 |12K2 - PUMP RUN REVERSE COMMAND RELAY FINDER 385124V0C B33 | 1 | TRICLDVE FITTING FOR VEGABARSZ VEGA ADAPTOR & 1
1| 1 | PFRE - ENERGEX MAINS PHASE FAILURE RELAY CARLO GAVAZZI DPB-01-C-H48 72 |t |Si- PUMPLOCK OFF PUSHBUTTON SPRECHER & SCHUH DIP-LMT44 « DT-ALP + DT-N3R /v DT-XH0 « DT-X01 134 | 2 | CORROSION INHIBTOR CORTEC vPUI-110
7 NOT USED 73 | 2 |Si- PUMP LOCK OFF SAFETY CONTACTS SPRECHER & SCHUH 07-X01 135 | 2 |PUMP REFLUX VALVE LIMIT SWITCH SURGE DIVERTERS NOVARIS $136/G
c B | 3 |T123 - ENERGY METER (T IME TAL400 150/5A 7 | 1 |2~ AREALIGHTING SELECTOR SWITCH KRAUS & NAIMER CAID A221-FT2 Fx ENGRAVED ‘0FF-ON' 13 NOT USED c
% | 1 |EMI - ENERGY METER ELECTREX FLASH-D 6DH2 ¢/ D2 /v RS4SS 75 | 1 |5~ EMERGENCY PUMPING SELECTOR SWITCH KRAUS & NAIMER CAD A223-FT2 Fx ENGRAVED ‘NORMAL-RUN' 137 NOT USED
5 | 1 | Q& PUMPI CIRCUIT BREAKER + TZHS Handle « Shroud TERASAKI E125MJ3063 SetIr=10{63A1 Im=6 76 | 1 | Hi- POWER AVAILABLE WHITE INDICATOR SPRECHER & SCHUH DP-P1-PH3W 138 NOT USED
% | 1 a5 PUMP2 CIRCUIT BREAKER + T2HS Handle « Shroud TERASAKE E125N13063 Setir=10{63A) Im=6 71 | 1 | PAR- POWER AVAILABLE RELAY FINDER 38.51.24V0C 139 NOT USED
— | 6 | ATSCARTED CRCUIT FUSES $C20 /v 6A CART 78 | 2 | PUMP POWER SOCKET OUTLET « INCLINE SLEEVE MARECHAL DS3 3134013972 + S1CATST 10 NOT USED I
It NOT USED 19 | 2 | PUMP POWER INLET PLUG « HANDLE MARECHAL 053 3138013972 + 33A03 1t NOT USED
9 NOT USED 80 NOT USED 12 NOT USED
o 20 | 1 |Q10 MULTITRODE MULTISMART METERING CRCUIT BREAKER | TERASAKI DTCB6306C 81 NOT USED 3 NOT USED o
o | 1 | 154 GPo CRCUIT BREAKER TERASAKI DTCB316C o/w DSRCH-32-30-3PN 82 NOT USED b |1 | 2x300mm TELESCOPIC BATTERY TRAY RAL UES DSCH D 300mm
2 1 ] 012 RTULAPTOP GPO CIRCUIT BREAKER TERASAKI DSRCBH-10-30A 83 NOT USED SWITCHBOARD TERMINALS
23 | ! | Qi3 SITE LIGHTING CIRCUIT BREAKER TERASAK! DSRCBH-10-30A 84 NOT USED 1640 2 | 1AMNATURE THERMAL CIRCUIT BREAKER PHOENIX CONTACT P10 {071 2314)
— 2% | 1 [t DCSUPPLY CIRCUIT BREAKER TERASAKI DTCBS106C o NOT USED 166.1] 17 | 4AMMATURE THERMAL CIRCUIT BREAKER PHOENIX CONTACT L 10712259) ]
5 1 1015 GENERATOR ANCILLARY SUPPLY CIRCUIT BREAKER TERASAKI DSRCBH-10-30A 86 1 | SINGLE POINT PROBES MULTITRODE 1 off - 020130FSP-Shield {off - 0.2/1-x" {icore) Bh2| 1 2A MINIATURE THERMAL CIRCUIT BREAKER PHOENIX CONTACT | 1ep2 {or 2211
% NDT USED 87 | 1 | SR-SECURITY LIGHTING CONTROL RELAY FINDER 4652 24VDC ¢/w 9102 BASE 1643 | 26 | TERMINAL MOUNTING BLOCK PHOENIX CONTACT UK6-FSI/C (3118203)
£ n NOT USED 88 | 1 | INSTRUMENT EARTH BAR CLIPSAL LR 1664 2 | 10-TERMINAL PLUG-IN BRIDGING BAR PHOENIX CONTACT FB1 10-8 020 3263) E
® NOT USED 89 NOT USED 1645| 69 | 1xDISCONNECT, 1 % PHASE, 1 x PE TERMINAL PHOENIX CONTACT PIT25-PE/L/LTB (3213957}
» NOT USED 90 NOT USED 1646] 9 | TERMINAL END PLATE PHOENIX CONTACT D-PITI/38 13213976}
30 NOT USED 9 NOT USED 47| 4 | COMBINATION TERMINAL PHOENIX CONTACT PIT25-TG (3211003}
‘_ 3 NOT USED 92 NOT USED 48| & | FUSE CONNECTOR WTHLED 24 PHOENIX CONTACT P-FU 5X20 LED 24 1303 6819) "
32 [ 1 |DIST.BD EARTHLINK DORE ELEC. 165E24 93 [ 1 | ATSN- ATSNORMAL MODE AUXILIARY RELAY FINDER 46,52 4V0C /v 9102 BASE 69| 6 | 20-TERMINAL PLUG-IN BRIOGING BAR PHOENIX CONTACT FBS 20-5 1303 0226)
33 | 1 |DIST.BD NEUTRAL LINK DORE ELEC. 165K24 o/w E/NFEET 9% | 1 |GEN-EX- GENERATOR EXERCISE RELAY FINDER 385124VDC 16410] S1 | THROUGH TERMINAL PHOENIX CONTACT PIT25 320 9510)
F 36 | 1 [DIST.BD 15 POLE 3 PHASE BUS BAR TERASAKI s 95 | 1| PS3- BACKUP CONTROL POWER SUPPLY WEDMULLER PRO-H-54 89513 40000 k1] 5 | TERMINAL END PLATE PHOENIX CONTACT 0-5125 1303 04l F
35 | 2 |DIST.BD 3PHASE BUS BAR END CAP TERASAKI ICLEC23 96 | 1 |Q40- BACKUP CONTROL CIRCUIT BREAKER TERASAKI DTCBOCIOLC 164.92] 31 | DISCONNECT TERMINAL PHOENIX CONTACT PIT25-MT 13210156}
36 | 1 | XI- 3PHASE SWITCHEO OUTLET 20A WPSAL 560520 97 | 1 |BC~ BACKUP CONTROL LEVEL RELAY MULTITRODE SAFE-FSP 24VDC 16413] 10 | TERMINAL END PLATE PHOENIX CONTACT D-PIT25-MT 13211003} %_’
37 | 1| X2- 1PHASE DIN-RAIL MOUNTED OUTLET 10A CLPSAL 4PSO10 98 | 1 |BACKUP LEVEL PROBE MULTITRODE 3-SEGHENT PROBE 164.16] 30 | TERMINAL END BRACKET PHOENIX CONTACT CLIPFiX 35-5 1302 2276) g
I~ 3 | 1 |X3- GENERATOR ANCILLARY POWER OUTLET 104 CLIPSAL 5650310 P56 99 | 1 |BOT- BACKUP OFF-DELAY TIMER CARLO GAVAZZ! DBB-01-0-M24 45| 2 | TESTPLUG PHOENIX CONTACT PS5 (303 09831 Z_
39 | 1 | X4- GENERATOR CONTROL OUTLET 10A UPSAL 5650710 1PS6 100 | 1 |BOTA - BACKUP OFF-DELAY TIMER HOLD RELAY FINDER 55340074 24V0C « 94,04 BASE 164.16) 18 | TERMINAL GROUP MARKER PHOENIX CONTACT UBE/D 1080 0307} §
10 | 2 |04-1,05-1- PUMP 240VAC CONTROL CRCUIT BREAKER | TERASAKI DTCB6104C 01| 5 |E1-5- LED SWITCHBOARD LIGHT LUMFA LF1B-(3S-2THWWL 16417 18 | CT TEST LINK TERMINALS PHOENIX CONTACT URTK/S (031 1087} Z
. 41 | 2 |QD4 Q05 - PUMP 24VDC CONTROL CIRCUIT BREAKER TERASAK] DTCBOCHHOC 2| 7 |DS17- SWITCHBOARD DDOR MICRO SWITCHES CANSCO SH202 70FF NIC 165 | 9 | TERMINAL BARRIERS PHOENIX CONTACT TS-RTK g G
4 | 1 |QD7- BATTERY SHORT CCT PROTECTION CRCUIT BREAKER | TERASAKI DTCBDC290C 03 NOT USED 166 NOT USED §
43| 2 [PS-P12- PUMP 240VAC-24VDC POWER SUPPLY WEIDMULLER 8951340000 120W 5A/24VDC 104 | 1 |BST- RTUBATTERY SYSTEM TEST RELAY FINDER 385124VDC MISCELLANEOUS %
w | 2 |puMp SOFTSTARTER ABB PSELS w5 | 1 |ETR- ELECTRODE TEST RELAY FINOER 55340074 24V0C + 94,04 BASE 167 | 1 | ENERGEX PADLOCK - 45mmbrass pin fumbler H.A, REED LOCKSMITHS | KEY No 24242 & S/S Shackle o/w 1KEY §
B 45 | 2 |PUMP SOFT STARTER FIELOBUS MOD. 8B PS-FBPA 106 NOT USED 168 | Lot | WET WELL CONDUIT SEALING BUNGS RUBBER TO SUIT CONDUITS Detall ‘W' §_
46 NOT USED 107 NOT USED 169 | Lot | S/STEEL FITTINGS AS DETAILED FOR PRESSURE TX FITTINGS STAINLESS STEEL Sheet 17 g
47 | 2 |12F1-3- SEMI-CONDUCTOR FUSES WOHNER / BUSSMANN | 33217 c/w 3 x 170M1568 1254 FUSES & HOLDER 108 | 1 |PST- MULTISHART POWER SUPPLY POWERBOX PB251A-24CM-CC-T 10 | 1 | EARTHROD CONNECTION BOX NESCO ERBA (if cased in slab} PIT-03 (i direct in gnd) §
H 48 | 6 |12(T-3 - CURRENT TRANSFORMERS IME TAIBB /54 109 | 2 |BATTERES - INCLUDING SPILL TRAYS YUASA UXH38-12 17 | 1 | UNE TAP - BONDING TO EARTHING ROD CLIPSAL BP26 § H
49 NOT USED M [ 1 |PS2- RADIO POWER SUPPLY POWERBOX PBIH-2412J-CC 12 | 1 | EARTHNGROD COPPER ROD 13nm Diameter H
50 NOT USED [ 1 [raoio TRIO ER450 m NOT USED %
51 NOT USED 2 | 1 |RADIOCOAX SURGE PROTECTOR POLYPHASER 15-50-NX-(2 1 NOT USED %
I &L |KiK2- PUMP FWD/REV CONTACTOR SPRECHER & SCHUH CAST-43D-04C-24VOC 13 | 1 |INTERNAL COAX CABLE (Radio to Lightning Arrester) TRIO SHAM/NM/TL23 15 NOT USED g—
. 2 | KiK2- REVERSING STARTER SET SPRECHER & SCHUH 7-PWL3 W | 1 | EXTERNAL COAX CABLE (Lightning Arrester fo Aerial RF INDUSTRIES ANDREW - CNT400 176 NOT USED g
2 | K1K2 - MECHANICAL INTERLOCK SPRECHER & SCHUH ™ 15 | 1 | RADID 2m STANDARD RS232 MALE /9FEMALE ELECTUS WC-T534 m NOT USED ¢
| & |KiK2- PUMP CONTACTOR AUX. SPRECHER & SCHUH CAT-PA-20 116 | 1 |RADIO ANTENNA {15 ELEMENT 13dB ALUMI TRIO ANTY-13-900A + ANTSTRUTY L1 NOT USED ;‘3 1
. NOT USED 17 [ 2 |RADIO COAX PLUG PULSE N-203HS 119 NOT USED %
NOT USED 18 | 1 |RADIO ANTENNA U-CLAMP RF INDUSTRIES UNV 180 NOT USED g
B 55 NOT USED 19 | 1 | ANTENNAMAST ¢/w 20mm NYLON CABLE GLAND SWBD BUILDER SHEET 22 LENGTH= G6MTRS - ~ E
56 | 2 |1243- CONTROLRELAYS FINDER 46520074 24VDC « 9102 BASE 120 | 1 | HSUPA ETHERNET ROUTER HAXON EM-THWUNI ¥-lJ. & P. RICHARDSON [ELECTRICAL AS BUILT CERTIFICATION ) S h eet 1 6 5_
HOUSTRES PTY LTD  ELECTRCA. CONTRACTORS ARD EMGINEERS &
57 2 | 12K - CONTROL RELAYS FINDER 3851.24V0C 21 { 1 | PROFILE DISC ANTENNA MAXON 3LA30-BDITOF Jﬁ BT 01 L5 114 ARSI AE Wi 40 40 | REV| EZL":::;’TOR UJC ‘; :;;C::R‘?z:"‘ INDUSTRIES é
(Lss | 2 [rees- conmougeers FINDER 385126V0C e HOT USED o P":m-—ﬁ@ﬁsg; ;“’ ”"")\H cermrieosy ITIE e 77[:’@ AS INSTALLED )2
4 (1 ]04.13] AMENDED EQUIPMENT B.A. |R.B. YDRAFTED L.PEGORARO\(OIiginaI Signed by C.MULLER 0811 Y Y 33357 (TE”LQEUIPMENT SCHEDULE [ (SHEET No. 16 ) g !
G [08.12] LEVEL PROBE MEASUREMENTS UPDATED B.A. |R.B. | DRAFTING CHECK | R.BARRETT | DESIGN RP.EQ.No. DATE | MANAGER ENGINEERING SERVICES DATE OUEENSLAND ews MOUNT CROSBY ROAD Queensland Urban Utiliies DRAVWING No. AMEND. | £
F {05.12]| AS INSTALLED L.P. |R.B. | CADFILE 57-0224set_H | Original Signed by J.READ” 7727 31-08-11 Urbqn Utl | ItleS SEWAGE PUMP STATION 486/5/7_0224_0 1 6 é
(\Io DATE AMENDMENT DRN. APD)\BAC.C. FILE No. JeESIGN CHECK C/ R.P.E.Q. No. DATE) \CLIENT DELEGATE DATEJ\ AL AL S *
STD TEMPLATE 5P-29-55 VerZd JADWGYC51573 QUU IPSWICH PSWI Crosby Rd SP35767-0224-016_H.dwg Last Saved by des_ba on Thursday, 11 April 2013 8:29:38 AM
1 2 3 | 4 | 5 | 6 7 8 -w 9 | 10 | | 12 | 13 14 | 15 o 6. .
Q-PUE Td TMS287 AcCtive 05/ 1272013 POgeZT o165
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J &P RICHARDSON INDUSTRIES PTY LTD

Elastrical Contractors and Engineers

Telgphone 07 3271 2811 Website wiww.jprcom.au
Waecol - Gald CGoast - lpswich
Swnshine Coast - Eagle Farm - Toowoambea - Chinchiila

WORKING IN PARTNERSHIP WITH

OUEENSLAND

Urban! i

SEWAGE PUMP STATION

SWITCHBOARD REPLACEMENT
COMMISSIONING PLAN

Site ID and Name SP357 Mt. Crosby Road
Commissioning Date 02/05/2012
In Attendance
Name Role During Commissioning Company
Faheem Saleh Commissioning Supervisor QUU Projects
Glenn Cross Project Site Supervisor J &P Richardson
Johann Joubert Control Systems Engineer Lend Lease
Paul Matthews Control Systems Engineer Lend Lease
Robert Gleadhill Applications Engineer Multitrode
Docld: 006142 Active Date: 2 November QUU Confidential
200712
Printed:  1/05/2012 Owner: Alex Witthoft
Developed
Template:

- (Modified by ] &
P Richardson)
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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:  1/05/2012 Owner: Alex Witthoft

Developed Template:

(Modified by J & P

Richardson)
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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

FAT has been completed as per QUU FAT Document and all defects that were

identified have been rectified. 271917
2.2 CONCRETE SLAB EXTENSION

Contractor Task J & P RICHARDSON Result

Confirm the concrete slab extension is complete including all necessary conduits. OKE®~ NAO
2.3 SUPPLY AUTHORITY

Contractor Task J & P RICHARDSON Outcome

The relevant supply authority has been organised to install the metering into the Company £AET4 Y,

New Switchboard.

Booked for < / 57 /2

@ 2 ,@ (time)

not be directly below electrical transmission lines.

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

Antenna dir. _/f§ °

2.5 TEMPORARY GENERATOR SIZE

Contractor Task J & P RICHARDSON

Completed

Note the kW of each pump.

Pump#1Z22 kW
Pump#2 22 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 % /47 #2
Delivery Date & /$7/2

Delivery Time & <~

Electrical Contactor’s Supervisor J & P RICHARDSON

Name:...... Glenn Creoss ......... Date: ..... ’2 'r /2

Signature: ..... ﬂ‘/(/ ................

Docld: 006142 Active Date: 2 November 200712 QUU Confidential
Printed:  1/05/2012 Owner: Alex Witthoft

Developed Template:
(Modified by J & P
Richardson)

Active 05/12/2013
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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 I & P RICHARDSON Outcome

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

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

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

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. / 7L§/ °
Record the kWhr meter serial numbers. #

Record 3 phase motor currents. Pump #1 U & V. %i‘fW. M’
Note rate of wet well pump down time. Pump #2

U.245V. 245 W. 24/ 5~

Record pump rotation Mains Supply Célwse (RWB) Anti C'wise C'wise (RWB) Anti waise

O =

Pump #1 IZI/

Pump #2 O
Electrical Contactor’s Supervisor QUU Commissioning Manager

. LS A
Name.............. Glenn Cross ... Date:; ...77..0..... Name-.. . Faheem Saleh. . Date: ’y(g \\’\/
Signature: ........... %JL S e Si ) §)§ g
ignature: ...... AN
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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 T
reduce noise.
Position fire extinguisher and oil spill bund kit as per risk analysis. ok o'
Connect the temporary pump controller to the generator and test connection (ie I'_‘/

: . i , OK
point to point to confirm correct connection)
Install Multitrode level sensors and set the Start and Stop levels to be equivalent OK [(
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 D/
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. 0O
Electrical Contactor’s Supervisor QUU Commissioning Manager

Name:............ Glenn Cross ... Date: ............... Name:. . Faheen\Saleh ........ Date: ')/\ﬂ ......

Signature: . i \ .

Signature: “S\I\LS Vo
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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 EI/
Tag and Lock Out procedure. (Unplug from Decontactor).

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

Connect Pump #2 power and control cables to the temporary pump controller. oKLY
Electrically test Pump #2 to temporary pump controller connections. oK
Switch the existing switchboard to “Local“ and stop Pump #1. OK m/
Manual Test of Temporary Pumping System: (Confirm Pump Direction) Iz/
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) I:'/
Allow the temporary pumping system to complete one full start and stop cycle OK
automatically to confirm complete system is functioning correctly.

This is a HOLD point. Do not proceed until the temporary pump is confirmed to | T|ME: fé ‘ '3_3 Sen
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 E/
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 IZI/

enable a quick changeover for Pump #2 if required.

Isolate main incomer at the switchboard. Ensure all secondary sources of power (ie OK EI/
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 I:l//
BW lIsolation and Lock Out procedure. Fuse Size ~~-~/fﬁf?~uwamps
Disconnect mains cable from the switchboard. OK D/
Disconnect all other control and communication cables and remove OK [;/
Remove the existing switchboard away from job site. OK |3/
Electrical Contactor’s Supervisor QUU Commissioning Manager
. . 1 4
Name:............. Glenn Cross ... D% ......... Name:... Faheem Saleh. . Date: l’/ﬁ [ N
| QL \ !

Signature: ..... / ................................. Signature: ... M (}/\} ..........
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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
contract.

New O
Existing D/

Record the cable insulation resistance of the 3 phases

A doo+ Megohm

B_oLe¢ # Megohm.
C_Jao 7 Megohm

Record earth resistance

ohms
Point to point phase continuity R to L1 oK
Wtol2 OKX
BtolL3 OKD/
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 g
as per2.3 OK I:I/
= 116651077
1
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
Out procedure.

ok’

Ensure new switchboard main incomer is turned “Off".

oK ¥

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

uf
ok

Turn on mains switch

oK

Check 3 phase voltages

B Yo v

G @SRl sc_Tde v
ENE &% QAU e
* Ce@ LIS & AR, M eTen CA_ﬁV
Check phase rotation and ensure it is the same as determined earlier. OKFX 7y

Confirm that a corrosion inhibitors has been positioned in the switchboard

ok

Electrical Contactor’s Supervisor QUU Commissioning Manager

Name.............. Glenn Cross ... Date: ... 3.1 /L Name:... Faheem Saleh.. | Date: j,l/[lﬁx
Signature: ......7LA1 /“’ L”‘ ................. Signature: &} M / ............ .
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3.5 STEP 5 - CONNECT PUMP #1 TO NEW SWITCHBOARD

Contractor Task I & P RICHARDSON Outcome
At the beginning of this procedure, Pump #2 is operating under the control of

, . oK~
the temporary switchboard running from the Generator.
Isolate submersible Pump #1 and Pump #2 at the new switchboard, as per JPR E(

) OK

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 O
generator set) If VFD connection is direct connect.
Before beginning the next step ensure that the well level is between ‘Start’ and
‘Stop’ level and Pump #2 is not running. OK EI/

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 D/
the local “Emergency Start” switch. Monitor pump / wet level operating parameters.
Check the 3 phase motor current and compare with original readings.

e3p urrent and comp g g Aal?'S'Amps
PUMP #1 Can now be run in an emergency under the control of the new B o3 g Amps
switchboard. "—"‘6(,
When checking is complete - Isolate Pump #1 C ;3 Amps
De-isolate Pump #2 so that the station is again under the control of the o
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 hy.drostatlc level probe to the transmitter Do not tighten OK IZI‘/O tob 57_ Mirs
shroud cable compression gland

Install and connect the Multitrode LR3 wet well high level relay Probe OK ¥ at {'__f/‘/ Mtrs
Install and connect the Multitrode SIR surcharge imminent level relay Probe ok 0O at$"&J/ Mtrs
Electrical Contactor’s Supervisor QUU Commissioning Manager

Name:............ Glenn Cross .. Name:... Faheem Saleh......... Date: 7’/57'\/
Signature: ....... 9 0 Signature: > / """""""""""""
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3.6.2 Install Generator Mains (For Sites with Permanent Generators)

Contractor Task J & P RICHARDSON Outcome

Record insulation resistance of the 3-phases . A Joor Megohm

B oZDD;—Megohm.
C oo+ Megohm

Record earth resistance 2! Ghms
Point to point phase continuity R to L1 OKH
Wto L2 OKSI//
B to L3 OK
3.6.3 Radio Antenna Installation
I & P RICHARDSON in conduction with LEND LEASE Programmer Task Outcome
Install new mast with Antenna, orientate antenna to the position determined in OK El/

section 3.1.2 connect coaxial cable plugs.

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 D/
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
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 IZI/

Section? ; On Site Commissioning Procedure (Pump #1 Only)

Once Pump #1 has been commissioned, leave the new switchboard in control El/
H H 111 I3 OK
of the site operating under “Remote” control.

Electrical Contactor’s Supervisor QUU Commissioning Manager
Name.............. Glenn Cross ... Date: ............... Name:... Fahdem Saleh
. A
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3.8 STEP 8 - CONNECT PUMP #2 AND COMMISSION
3.8.1 Connect Pump #2 to New Switchboard

Contractor Task ] & 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 OK D/
Ensure Pump #2 circuit breaker at the new switchboard is still isolated and locked OK IZ/
out as per BW Isolation and Lock Out procedure.
Via the MERACHAL plug in sockets provided on the switchboard, connect the power OK D/
and control cables for Pump #2.
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” OK IZ/
switch. .
Check the 3-ph mot rrent and compare with original resuits. -~

phase motor current and compare w ginal results A Z‘f") Amps
PUMP #2 Can now be run in an emergency under the control of the new B )‘1’3/ Amps

switchboard.

C }‘f‘s/Amps

3.8.2 Commissioning of Pump #2

LEND LEASE Programmer & J & P RICHARDSON Contractor Task Outcome

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 I'_’T/
board) OK

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

Lend Lease Programmer must complete the following procedures
From the SSM086 Standard Fixed Speed Sewage Pumping Station (S.A.T.) OK D/
Section2: On Site Commissioning Procedure — (Pump #2 Only)

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 OK El/
both pumps able to run

Electrical Contactor’s Supervisor QUU Commissioning Manager

. LX< |
Name:............. Glenn Cross ... Date: ..., { ..... Name:... Faheem Saleh. .. Date: 7//) h/
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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 Outcome

Once pump 2 has been commissioned

Complete any remaining procedures in Section 2 ok~

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 D/

operation of 2 pumps

Check operation LR3 with probe to prove RTU and probe OK EI/

Seal conduits with denso and grout under switchboard. OK B/

Check Energex Phase Fail Input. OK ¥,

Confirm automatic control of pumps. OK Df

Check Parameter 203 of Soft Starter is a positive value ok

Confirm correct operation of all door locks OK IEI/

Confirm Operation & Maintenance Manual left on site. OK IZ{
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
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™
Confirm with BW that the job is complete and their staff can leave. OK Q(/
Confirm with BW that BW staff will lock up the site on completion of the switchboard OK IZ/
change over work.

Note: If there is a problem with finishing the work due to unforeseen circumstance OK Ei/

refer to the Risk Analysis attached.

Electrical Contactor’s Supervisor QUU Commissioning Manager
s ~/

Name:.......... 1 ross ... D “ZZ{ §

ame Glenn Cross ate Name:... Fahe aleh......... Date: ....J... .. l(‘
g A ‘ M ’t

nature: ... 0 :
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3.9.4 Register Control Room

LEND LEASE Programmer Contractor Task Outcome

Commissioning Engineer to call the Control Room Operator (CRO) and inform him Nam

that the site works is complete and that the site is now fully in “Remote” control and e.

that all alarms are to be acted on as per the alarm instructions. CRO

C.R.0O. to confirm that the site is healthy and that there are no alarms active. TIME:

Record the C.R.0.’s name and Officer Code and record the time of the call. '

Electrical Contactor’s Supervisor QUU Commissioning Manager
Name:......... Glenn Cross ... Date: ............... Name:... Faheem Saleh......... Date: ...............
SIgNAtUTE:  ..ovin i SIGNALULE:  vvee oo,
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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

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 /o
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 ;
specified (AS BUILT's, Electrical Certificates etc). 22

4.3 DELIVERABLES FROM COMMISSIONING MANAGER
LEND LEASE Commissioning Manager & J & P RICHARDSON Contractor Task | Date Completed

[ &/ ra

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 O
Electrical Inspection Sheet — Completed & signed off. OK &~

Site Acceptance Test Sheet — Completed & signed off. oK O
Commissioning Plan — Completed & signed off. OKE~
Control Room Acceptance Form — Completed & signed off OK &~

As built Drawings have been updated, drafted and taken to site along with the Site

Specific Functional Specification, 25 1 12e0 =2

4.4 SUGGESTIONS FOR IMPROVEMENT

Suggestion Recommended By
Electrical Contactor’s Supervisor QUU Commissioning Manager
Name:... Faheem Saleh......... Date: ...............
Signature:  ...... ..o,
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1 INTRODUCTION

The purpose of this document is to provide information on the Electrical Design for the
MOUNT CROSBY ROAD 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.
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2 RESULTS SUMMARY

The pump station operating under Energex Mains supply has a prospective Fault Current of 734A

with the switchboard having an acceptable Fault Rating of 10,000A.

A prospective Touch Voltage of 115VAC is calculated, and as this value is greater than the
required 50VAC Touch Voltage, the clearance of this fault must occur within 0.33 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 main circuit breaker confirms that this will be the case.

The 15M long consumers mains (1x25mm? 4C+E PVC/PVC) has a calculated voltage drop of
2.09V 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 94A.
Short Circuit Temperature Rise calculations show that the Minimum Cable Size required is
0.66mm?’.

The maximum demand of the pump station is calculated at 90A with the switchboard main switch
setting being 80A (limited by size of Energex primary fuse). Empirical evidence is that the
maximum demand of the station is less than 90A 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 630A has a prospective Touch Voltage of 1.21VAC. 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 that this will be the case.
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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, current carrying capacity 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
630A)

Low voltage protection discrimination curves show that the 80A Energex Supply Authority fuses
cannot grade against the Pump Station Main Switch under fault conditions between
approximately 890A and 1100A. QUU may choose to further investigate the consumers mains

cable size with the view to upgrading the Energex primary fuse.
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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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J & P Richardson Industries Pty Ltd.
Template Revision 5: 5 November, 2002

J. & P. RICHARDSON INDUSTRIES PTY LTD

TOUCH POTENTIAL/FAULT CURRENT CALCULATIONS
Main Switchboard

Site/Installation Description:

Equivalent Source

Main Switchboard

SP357 - Mt Crosby Road

Equivalent Circuit

Consumer Mains phase

Sub-Mains phase Sub-Circuit phase

CB-MainSw CB-SubCct
Impedance . - h
Zs Zem Zphase-sm Zphase-sc
Transformer Consumer Mains Sub-Mains Sub-Circuit Fautt To
v () |
Supply Yoltage
Consumer Mains neutral Sub-Mains earth Sub- Circuit earth
N Prospective
o—r o S ' Fauttoon
g Current
MEN Link
Enter data into grey areas

Transformer * Consumer Mains
Capacity KVA 500 Length of Consumer Mains cable M 221
Impedance * % 4 Size of active conductor mm? 7/0.104CU
Prospective Fault Level of Transformer MVA 12.5 umber of parallel active conductors 1
Prospective Fault Current of Transformer kA 17.39006835 Size of associated earth-return conductor * mm? 7/0.104CU
Advised or Alternative Fault Current of Transformer * kA Number of parallel earth-return conductors 1
Source Impedance Zgat 230Vac Q 0.013800981 Impedance of single-core of active cable @ 75°C ? Q/km 0.6482

Impedance of single-core of earth cable @ 75°C 2 Q/km 0.6482
* The transformer calcs neglect any impedance upstream of the transformer Impedance of active conductors Z¢y Q 0.1432
2 If left blank a transformer impedance of 5% will be assumed Impedance of earth (neutral) conductors Zcy Q 0.1432
® Leave blank to calculate Z s based on Transformer Capacity & Impedance

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

transformer, this is the earth conductor.

? From Table A4 of HB 301 - 2001 | |
Sub Mains Sub-Circuit
Length of Sub-mains cable m 15 Length of Sub-circuit (motor) cable u 0
Size of active conductor mm? 25 Size of active conductor mm? 1
Number of parallel active conductors 1 Number of parallel active conductors 1
Size of associated earth conductor mm? 25 Size of associated earth conductor mm? 1
Number of parallel earth conductors 1 Number of parallel earth conductors 1
Impedance of single-core of active cable @ 75°C * Q/km 0.8922 Impedance of single-core of active cable @ 75°C * Q/km 25.8007
Impedance of single-core of earth cable @ 75°C * Q/km 0.8922 Impedance of single-core of earth cable @ 75°C * Q/km 25.8007
Impedance of active conductors Zppase.sm Q 0.0134 Impedance of active conductors Zpyase.sc Q 0.0000
Impedance of earth (neutral) conductors Zgagr.sum Q 0.0134 Impedance of earth conductors Zgagry.sc Q 0.0000
' From Table A4 of HB 301 - 2001 " From Table A4 of HB 301 - 2001 |
Fault Current & Touch Potential Main Switch: Ir=0.63 (78A) Im= Characteristic 5
Impedance of active circuit Z, Q 0.1704
Impedance of earth/neutral circuit Zg Q 0.1566
Fault Current Is¢ (at 240Vac) A 733.81215
Touch Potential V; at point of fault Vac 114.94
Total Upstream Impedance Q 0.3271

Examine the time-current curve for the circuit-breaker/fuse which is providing the overcurrent protection to ensure that | s¢ 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 | sc and V of adding additional earth conductors.
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J & P Richardson Industries Pty Ltd.
Template Revision 5: 5 November, 2002

J. & P. RICHARDSON INDUSTRIES PTY LTD

TOUCH POTENTIAL/FAULT CURRENT CALCULATIONS
Main Switchboard

Site/Installation Description:

Equivalent Source

Generator Supply

SP357 - Mt Crosby Road

Equivalent Circuit

Consumer Mains phase

Sub-Mains phase Sub-Circuit phase

CB-MainSw CB-SubCct
Impedance . - h
Zs Zem Zphase-sm Zphase-sc
Transformer Consumer Mains Sub-Mains Sub-Circuit Fautt To
v () |
Supply Yoltage
Consumer Mains neutral Sub-Mains earth Sub- Circuit earth
N Prospective
o—r o S ' Fauttoon
g Current
MEN Link
Enter data into grey areas

GENERATOR
Capacity KVA 145 Length of Consumer Mains cable M 0
Impedance * % Size of active conductor mm? 1
Prospective Fault Level of Transformer MVA Number of parallel active conductors 1
Prospective Fault Current of Transformer kA Size of associated earth-return conductor * mm? 1
Advised or Alternative Fault Current of Generator * kA 0.63 Number of parallel earth-return conductors 1
Source Impedance Zgat 230Vac Q 0.380952381 Impedance of single-core of active cable @ 75°C ? Q/km 25.8007

Impedance of single-core of earth cable @ 75°C 2 Q/km 25.8007
* The transformer calcs neglect any impedance upstream of the transformer Impedance of active conductors Z¢y Q 0.0000
2 If left blank a transformer impedance of 5% will be assumed Impedance of earth (neutral) conductors Zcy Q 0.0000
® Leave blank to calculate Z s based on Transformer Capacity & Impedance

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

transformer, this is the earth conductor.

? From Table A4 of HB 301 - 2001 | |
MAINS TO GENERATOR INLET Sub-Circuit
Length of Sub-mains cable m 3 Length of Sub-circuit (motor) cable u 0
Size of active conductor mm? 35 Size of active conductor mm? 1
Number of parallel active conductors 1 Number of parallel active conductors 1
Size of associated earth conductor mm? 35 Size of associated earth conductor mm? 1
Number of parallel earth conductors 1 Number of parallel earth conductors 1
Impedance of single-core of active cable @ 75°C * Q/km 0.6486 Impedance of single-core of active cable @ 75°C * Q/km 25.8007
Impedance of single-core of earth cable @ 75°C * Q/km 0.6486 Impedance of single-core of earth cable @ 75°C * Q/km 25.8007
Impedance of active conductors Zppase.sm Q 0.0019 Impedance of active conductors Zpyase.sc Q 0.0000
Impedance of earth (neutral) conductors Zgagr.sum Q 0.0019 Impedance of earth conductors Zgagry.sc Q 0.0000
' From Table A4 of HB 301 - 2001 " From Table A4 of HB 301 - 2001 |
Fault Current & Touch Potential Generator Switch: Ir=0.63 (78A) Im= Characteristic 5
Impedance of active circuit Z, Q 0.3829
Impedance of earth/neutral circuit Zg Q 0.0019
Fault Current Is¢ (at 240Vac) A 623.62935
Touch Potential V; at point of fault Vac 1.21
Total Upstream Impedance Q 0.3848

Examine the time-current curve for the circuit-breaker/fuse which is providing the overcurrent protection to ensure that | s¢ 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 | sc and V of adding additional earth conductors.
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INDUSTRIAL MAXIMUM DEMAND THREE PHASE CALCULATION

Red Phase
Lighting Full connected load
2x36W Fluoros 0.00
1x50W
1x70W Security Bulkheads
1x18W 0.00

2x36W Fluoros
Socket Outlets not exceeding 10Amps
PLC Programming

EXT Switchboard Outlet
0.00

0.00

0.00

0.00

Socket Outlets exceeding 10Amps

0.00

0.30

0.00

0.00

0.00

0.00

White Phase Blue Phase

0.00

2.08

2.08

0.00

0.00

0.00

0.00

0.00

Quantity  Power Voltage

50
70
18

1000 Watts for first and 750 Watts for each additional outlet

240
240
240
240
240

Quantity  Power Voltage

1 500
1 500

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  Amps Phases

1st Point single phase or 0.00

External Fill Point Outlet  1st Point three phase 7.50
0.00

0.00

0.00

Air Conditioning, Ranges and Cooking Appliances
General Load

7.50

0.00

0.00

0.00

0.00

7.50

0.00

0.00

0.00

0.00

1st Device single phase or 0.00
1st Device three phase 0.00 0.00 0.00
General Loads Additional Devices 0.00
Storage Heater (HWS) Full load connected
Hot Water System 0.00
Motors Highest Rating for first and 75% of full current rating of
45.01 45.01 45.01
33.76 33.76 33.76
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
86.27 86.57 90.43 Amps

*NOTE: All G.P.O's have been de-rated due to infrequent use.

Industrial Maximum Demand

Q-Pulse Id TMS267

24/09/2012

Active 05/12/2013

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

WRRRRRPRPRRPRRP®ER

Quantity  Amps Phases

(A

Power Voltage

f second and 50% of full load of remainder

240

Current  Power Voltage

22000
22000

44 kW's

415

PF

Eff.
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Voltage Drop Calculation

Cable Size mm No.In //
Volts
Length m Amps

Voltage Drop 2.09

Voltage Drop 24/09/2012 lofl
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Current Carrying Capacity Calculation

Cable Type PVC/PVC
Number of Cores 4C

Cable Size 25 mm?2
Maximum Demand amps

Current Carrying Capacity _amps

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 24/09/2012
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Short Circuit Temperature Rise Calculation

Cable Type PVC/PVC

Cable Size 25 mm?2
Assume Initial Temp of Cable 75 Deg.
Value of Short CCT. Current 734 Amps
Trip Time of Protective Device 0.01 Secs
Value of K (temp. constant) 111

Minimum Size Cable Required _mm2

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.

Short CCT. Temp. Rise 24/09/2012
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Mt Crosby Rd North Tivoli SPS SP357 Electrical Switchboard OM Manual

Cable List

B BA

8

f=

5

£

s
1 o
2 [Mains Supply Switchboard Pump 1 De-Contactor Pump SIS | 415 22 40 6 3 Building Wire 25 656.9 120.6 0.010{ 0.180(279 279 S125NJ363 63 3 36 |Terasaki TemBreak 2 Therm-Mag type MCCB NHP 378.0 378.0|SET: Ir=1 Im=6
3 |Mains Supply Pump 1 De-Contactor Pump No.1 Pump SIS | 415 22 40 4 15 | 5C & E Submersible 4 449.7 120.4 0.010 0.330|72 72 S125NJ363 63 3 36 |Terasaki TemBreak 2 Therm-Mag type MCCB NHP 378.0 378.0|SET: Ir=1 Im=6
4 [Mains Supply Switchboard Pump 2 De-Contactor Pump SIS | 415 22 40 6 3 Building Wire 25 656.9 120.6 0.010{ 0.330(279 279 S125NJ363 63 3 36 |Terasaki TemBreak 2 Therm-Mag type MCCB NHP 378.0 378.0|SET: Ir=1 Im=6
5 |Mains Supply Pump 2 De-Contactor Pump No.2 Pump SIS | 415 22 40 4 15 | 5C & E Submersible 4 449.7 120.4 0.010 0.330|72 72 S125NJ363 63 3 36 |Terasaki TemBreak 2 Therm-Mag type MCCB NHP 378.0 378.0|SET: Ir=1 Im=6
6
7_|Generator Supply Switchboard Pump 1 De-Contactor Pump SIS | 415 22 40 6 3 Building Wire 25 567.2 16.4 0.010{ 5.000(189 189 S125NJ363 63 3 36 |Terasaki TemBreak 2 Therm-Mag type MCCB NHP 378.0 378.0|SET: Ir=1 Im=6
8 |Generator Supply Pump 1 De-Contactor Pump No.1 Pump SIS | 415 22 40 4 15 | 5C & E Submersible 4 405.7 45.9 0.010 5.000|28 28 S125NJ363 63 3 36 |Terasaki TemBreak 2 Therm-Mag type MCCB NHP 378.0 378.0|SET: Ir=1 Im=6
9 [Generator Supply Switchboard Pump 2 De-Contactor Pump SIS | 415 22 40 6 3 Building Wire 25 567.2 16.4 0.010{ 5.000(189 189 S125NJ363 63 3 36 |Terasaki TemBreak 2 Therm-Mag type MCCB NHP 378.0 378.0|SET: Ir=1 Im=6
10 |Generator Supply Pump 2 De-Contactor Pump No.2 Pump SIS | 415 22 40 4 15 | 5C & E Submersible 4 405.7 45.9 0.010 5.000|28 28 S125NJ363 63 3 36 |Terasaki TemBreak 2 Therm-Mag type MCCB NHP 378.0 378.0|SET: Ir=1 Im=6
11
12 [Instrumentation Switchboard Wet Well Level Sensor Control 24 15 20 1pr
13 |Instrumentation Switchboard Wet Well High Level Probe Control 24 15 25 2C
14 |Instrumentation Switchboard Surcharge Level Control 24 1.5 20 4C
15 [Communications Aerial Coax Surge Diverter Aerial COMMS 12 CNT400
16
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