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SP Reliability Improvement Project Functional Specification: SP182 Kimberley St 

1 INTRODUCTION 
This specification has been developed for SP182 Kimberley St as part of the "Sewage Pump 
Station Reliability Improvement Project" and the 2011 flood recovery project. The Project will 
replace the existing switchboard with the new standard design. All civil and mechanical 
installation will remain the same. 

This specification contains the site specific details and describes the non standard functional 
requirements for control, monitoring and telemetry at the station. The functional requirements 
described in the document are in addition to the standard functionality detailed in "SSM084 
Standard Sewage Pump Station - Functional Specification x-xx)" ' which was developed for the 
Sewage Pump Station Reliability Improvement Project. The functionality for this site adheres to 
both standards unless specifically stated otherwise in this document. 

All standard design options that are applicable are detailed in this specification along with all the 
site specific values required for the correct operation of this station. 

1.1 Site Location 
SP182 Kimberley St is a submersible station containing 2 pumps with fixed speed drives and is 
located on Kimberley St, Oxley. 
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Figure 1: Location Map 
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SP Reliability Improvement Project Functional Specification: SP182 Kimberley St 

1.2 Standard Design Options 
The standard design options checked in the table below have been included in the design for 
SP182 Kimberley St. The functional detail of each option is fully specified in the standard 
specification, "SSM084 Standard Sewage Pump Station - Functional Specification" and the 
options have also been incorporated into the electrical schematics for this site (See Appendix A 
Drawing List). 

Table 1: Standard Options for a Sewerage Pumping Station 

Option Required Description 
A - Individual pump moisture in oil (MIO) sensor and fault relay. 

B - 
Individual pump moisture in stator (MIS) sensor and fault relay and/or 
bearing temperature fault sensor and fault relay 

C - Individual pump reflux valve micro switch. 

DI - Upstream Manhole Surcharge Imminent Probe 

D2 - Upstream manhole surcharge imminent - Electrode 

E - Station dry well sump pump and level indication sensors and relays. 

F - Station permanent generator (ATS and control connections). 

G YES Emergency Storage Level Sensor & Dewatering Pump 

H - Station delivery flow meter. 

I GSM Backup Communication Options. 

J De-Con 

Pump Connection Method (Direct / De -Con / Field / IDC) 

(Direct/De-Contactor/Field Disconnect/Integrated Disconnection 
Cubicle) 

K Cathodic Protection. 

L YES Motor Thermistor. 

M - Odour Control 

N - Current Transformer (CT) metering. 

01 - Pumps Fully interlocked 

02 - Pumps Interlock with Genset Only 

P - Wet Well Washer 

Q - Valve Pit Sump Pump and Level 

R LOW Telemetry Radio (High / Low / No) 

S - Wet Well Secondary Level Sensor (Radar) 

T YES Wet Well Primary Level Sensor (Hydrostatic) 

U YES Delivery Pressure Transmitter 

V - Chemical Dosing 

W - Variable Speed Drives 

X - Third Pump 

Y - Power Meter 

For a full list of equipment installed on site refer to the equipment list in the site electrical 
drawings. 
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SP Reliability Improvement Project Functional Specification: SP182 Kimberley St 

1.3 Site Details 
The station has the following pump details as per the contingency 2002 data (AMENDED: 
14/02/2002) and the existing RTU code. 

1.3.1 Network Details 

Sewer Scheme S2 - Oxley Creek 

Macro Catchment 25 

ADWF 1.02 L/s 

1.3.2 Pump Details 

Pumps Size 2 x 7.5 kW 

Dry Weather Hrs : 15.60 hrs/wk 

Avg Pump Cycle : 2.64min on, 25.79 min off 

Design Duty Point 11 Us 

1.3.3 Generator 

Generator Size 

Number of Pumps that can run 2 
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SP Reliability Improvement Project Functional Specification: SP182 Kimberley St 

1.3.4 Site Control Levels 

Wet Well 

Description 

Pre- 
Upgrade 

Levels 

Proposed 
Changeover 

Levels 

Proposed 
Final 
Levels Units 

Range 2.500 2.500 2.500 M 

Surcharge occurring level 19.623 19.623 19.623 mAHD 

Surcharge imminent level 19.232 19.323 19.323 mAHD 

Inhibit mode start level 19.123 19.123 mAHD 

Inhibit mode stop level 18.923 18.923 mAHD 

Emergency Storage Inlet Level '?'??? ???? mAHD 

High alarm level 18.882 18.882 18.882 mAHD 

Duty B pump start level 18.532 18.482 18.482 mAHD 

Duty A pump start level 18.482 18.432 18.432 mAHD 

Duty B pump stop level 17.932 17.882 17.882 mAHD 

Duty A pump stop level 17.882 17.832 17.832 mAHD 

Low alarm level - 17.682 17.682 mAHD 

Wet well empty level (4mA of Probe) 17.632 17.632 17.632 mAHD 

Flow Meter 
Description Level Units 

Range - I/s 

Minimum Value (4mA) - I/s 

Flow high alarm limit - Us 

Flow low alarm limit - I/s 

Pressure Galt e 
Description Level Units 

Range 20.000 m 

Minimum Value or elevation (4mA) 19.431 mAHD 

Pressure high alarm limit tba mAHD 

Pressure low alarm limit tba mAHD 

Sewer Pum 
Description Pump 1 Pump 2 Units 

Current high alarm limit t.b.a. t.b.a. A 

Current low alarm limit t.b.a. t.b.a. A 

Power high alarm limit t.b.a. t.b.a. kW 

Power low alarm limit t.b.a. t.b.a. kW 

Pump blocked alarm limit - - I/s 
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SP Reliability Improvement Project Functional Specification: SP182 Kimberley St 

2 NON STANDARD DESIGN 
The following sections will define any not standard requirements for the site. 

2.1 Equipment and Physical 10 
This site is standard with the standard design options implemented as detailed in Section 1.2: 

Standard Design Options. (Refer to site-specific physical IO list developed for this site). 

2.2 Control Functions 
This site has standard control functions as per the standard specifications 

2.3 Monitoring and Alarms 
This site has standard monitoring and alarm points as per the standard specifications 

2.4 Calculations 
This site has standard calculations as per the standard specifications. 

2.5 On Site Display Screen 
This site has standard on site display screen as per the standard specifications 

2.6 UUTS Alarm Instructions 
This site has standard alarm instructions as per the standard specifications 

2.7 UUTS Picture 
This site has a standard BWTS picture as per the standard specifications 
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3 SEWER NETWORK OVERVIEW 
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Figure 2: Network Overview 
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Appendix A: DRAWING LIST 
To determine the latest revision of each drawing, refer to the drawing index - SHEET 00. 

Electrical Drawing List 
Sheet # Drawing # Title 

00 486/5/7-0302-000 Site Cover Sheet 

01 486/5/7-0302-001 Power Distribution Schematic Diagram 
02 486/5/7-0302-002 Pump 01 Schematic Diagram 

03 486/5/7-0302-003 Pump 02 Schematic Diagram 
0-i- .,/,'(,..-, -_0302.00.4 RESI.70 1.'1) VOR Pinny 03 .S(11( iHrii;. nuit.:10111 

05 486/5/7-0302-005 Dry Well Sump & Em. Storage Dewatering Pump 

0e), .1,V; 5 --(.412 006 AV:Si:RIO) 1:()11 (,,G,,,iio, (w,,1.,! 
07 486/5/7-0302-007 Common Control Schematic Diagram 

08 486/5/7-0302-008 Common RTU I/O Schematic Diagram 

09 486/5/7-0302-009 RTU Power Distribution Schematic Diagram 
10 486/5/7-0302-010 RTU Digital Inputs Termination Diagram - Sheet 1 of 3 

II 486/5/7-0302-011 RTU Digital Inputs Termination Diagram - Sheet 2 of 3 

l2 486/5/7-0302-012 RTU Digital Inputs Termination Diagram - Sheet 3 of 3 

13 486/5/7-0302-013 RTU Digital Outputs Termination Diagram - Sheet 1 of 2 

14 486/5/7-0302-014 RTU Digital Outputs Termination Diagram - Sheet 2 of 2 

15 486/5/7-0302-015 RTU Analog Inputs Termination Diagram 

16 486/5/7-0302-016 RTU Analog Outputs Termination Diagram 
17 486/5/7-0302-017 Common Controls Termination Diagram 

18 486/5/7-0302-018 Equipment List 
19 486/5/7-0302-019 Cable Schedule 

20 486/5/7-0302-020 Switchboard Label Schedule 
21 486/5/7-0302-021 Switchboard Construction Details - Sheet I of 3 

"Y? 486/5/7-0302-022 Switchboard Construction Details - Sheet 2 of 3 

23 486/5/7-0302-023 Switchboard Construction Details - Sheet 3 of 3 

24 486/5/7-0302-024 Field Instrumentation - Installation Details 
-' - -1S6 5 =-03in -025 RESERIED FOR ('allio,li, l'i oh c rirni I nit 
6, -186 5. --.0)02-.020 1? ESE1?1 ED 1--Ole Fic lel Di.,colinc,fion 8,;.k 

27 486/5/7-0302-027 SWBD General Arrangement Elevations 
28 486/5/7-0302-028 SWBD General Arrangement Sections 

Q - 4SO 5 7-0302_02v RESER; ED FOR lioicrator Exic mil 1 ,,,incc iiHn B(0 

30 486/5/7-0302-030 Switchboard Slab - Locality and Site Plans 

31 486/5/7-0302-031 Switchboard Slab and Conduit Details 
32 486/5/7-0302-032 Switchboard Slab and Electrical Conduit Layout 

# Drawing sheet numbers are reserved and have not been created 
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Appendix B: PHYSICAL I/O LIST 
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REVISION CONTROL 
SP182 Kimberley St 
Physical I.O. Spreadsheet 

Version Date Author Comment 
3-10 01-09-2012 Alex Witthoft 

Alex Witthoft 
Initial Version Developed from Template Version 3-10 

3-11 11-09-2012 Merged Slot 7 & 8 with Mixed I0 card - reduced rack size from 8 slots to 7 

ial 
ai. 

A 

'r-P 
- 

D 
,9rmsmereamaL.... ,isnalmr-- IIIMMI 

' iliAlli 
Individual pump moisture in oil (MIO) sensor and fault relay. 

B - Individual pump moisture in stator (MIS) sensor and fault relay and/or bearing temperature fault sensor and fault relay 

C - Individual pump reflux valve micro switch. 
D - Upstream Manhole Surcharge Imminent Probe 

E Station dry well sump pump and level indication sensors and relays. 

F Station permanent generator (ATS and control connections). 
G Y Station emergency storage level sensor and dewatering pump 

H 

IMF IIEMINIIIIIF 
MI 1E1111It 

K 

M 

.11 
MIIMAMINIM 

P 

- 

- 0 
- 

Station delive flow meter. 

. 

Cathodic Protection. 

Odour Control 

Wet Well Washer 

R 

- Valve Pit Sum. Pum. and Level 

' Radio H h jr ...,-_,-gillIllt 
Secondary Wet Well Level Sensor (Ultrasonic) S 

T Y Primary Wet Well Level Sensor (Hydrostatic) 
U Y Delivery Pressure Transmitter 
V Chemical Dosing 
W Variable Speed Drives 
X Third Pump 
Y - Power Meter 

XA Third Pump with option A - MIO 

XB Third Pump with option B - MIS 

XC Third Pump with option C - Reflux 

XW Third Pump with option W - VSD 
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6) urban !lives SP182 Kimberley St 

7 1/0 slots - PS CPU and 7 I/O modules, wall mount or 19" rack 
RACK - 8 I/O Slot - V108 

Slot 00 Slot 01 Slot 02 Slot 03 Slot 04 Slot 05 Slot 06 Slot 07 Slot 08 

V251 V446 V265 V265 V265 V265 V616 V616 V562 

ACE 3600 ACE 3640 Digital Input Digital Input Digital Input Digital Input Digital Output Digital Output Mixed 10 Card 
POWER CPU CARD 16 Channel 16 Channel 16 Channel 16 Channel 16 Channel 16 Channel 4A0 / 8AI 
SUPPLY 

(18-72 VDC) 16 DI Fast 24V 16 DI Fast 24V 16 DI Fast 24V 16 DI Fast 24V 16 DO EE Relay 2A 16 DO EE Relay 2A ±20 mA 

A00-A03 
D101-0116 D117 -D132 D133 -D148 D149 -D164 0001 -D016 D017-0032 A10 - A17 

Motorola ACE Parts List 
Qty Item Descrioions 

1 F7509 ACE 3600 Basic Model (no radio) 
1 V446 ACE CPU3640 
1 V184 Plug-in RS-232 Port 
1 V212 Plug-in Ethernet 10/100M Port 
1 V107 7 I/O slots - PS , CPU and 7 I/O modules, wall mount or 19" rack 

3 (4) V265 Digital Input Modules - 16 DI FAST 24V DC (Only 3 when 3rd pump option is not needed) 
2 V616 Relay Output Modules -16 DO EE relay 2A 
1 V562 Mmixed 10 Card - 4A0 / 8A1 +/- 20 MA MODULE 
1 V251 DC PS 18-72V 

1 V283 Software License (RTU Options) - DNP3+ License 
1 (0) V20 Blank I/O module (For Slot 04 when 3rd pump option is not needed). 
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SP182 Kimberley St W Urban it.ies Physical 1.0. Spreadsheet Digital Input Card 1 

D101 1 pmplmainsPower 

11111111W,. .....-.,,,..., 111.15111181k- 
Pump control power available Off On 7 t 01 Sheet 02 et 10 - 

D102 2 pmpllocalStart Pump local start pushbutton Not Pressed Pressed 9 D102 Sheet 02 Sheet 10 - 

0103 3 pmpilocalstop Pump local stop pushbutton Not Pressed Pressed 11 0103 Sheet 02 Sheet 10 - 

D104 4 pmpleStop Pump emergency stop pushbutton Fault Healthy 13 D104 Sheet 02 Sheet 10 - 

0105 5 pmpllocalReset Pump local reset pushbutton Not Pressed Pressed 15 13105 Sheet 02 Sheet 10 - 

0106 6 pmplrunning Pump running Not Running Running 17 0106 Sheet 02 Sheet 10 - 

D107 7 pmplfault Pump starter fault Healthy Fault 19 D107 Sheet 02 Sheet 10 - Either SS or VFD 

D108 8 21 0108 Sheet 02 Sheet 10 A 

0109 9 23 0109 Sheet 02 Sheet 10 B 

DI10 10 25 0110 Sheet 02 Sheet 10 C 
D111 11 28 D111 Sheet 08 Sheet 10 D 

DI12 12 st nlenergexPower Station energex mains power Off On 30 DI12 Sheet 08 Sheet 10 

0113 13 stnlmainsPower Station mains power Off On 32 0I13 Sheet 08 Sheet 10 - 

D114 14 stnlsurgeDivOK Station surge diverter healthy Fault Healthy 34 0114 Sheet 08 Sheet 10 - 

0115 15 stnllocalRemote Station local remote switch Local Remote 36 0115 Sheet 08 Sheet 10 - 

0116 16 wwIlsurchImm Wet well surcharge Imminent Healthy 'Surcharge Imm 38 0I16 Sheet 08 Sheet 10 - 0 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP182 Kimberley St 
kt) Claidnuti lives Physical I.O. Spreadsheet Digital Input Card 2 

D101 1 pmp2mainsPower 
pmp2localStart 

Pump control power available 
Pump local start pushbutton 

4,__ ......... 
7 

9 

c.iyili-71.. 
DI17 
DI18 

Sheet 03 

Sheet 03 

----m4,...--.:. 
Sheet 11 

Sheet 11 

..i... _ 

Off 
Not Pressed 

On 
Pressed D102 2 

D103 3 pmp2localStop Pump local stop pushbutton Not Pressed Pressed 11 DI19 Sheet 03 Sheet 11 - 

D104 4 pmp2eStop Pump emergency stop pushbutton Fault Healthy 13 DI20 Sheet 03 Sheet 11 - 

D105 5 pmp2localReset Pump local reset pushbutton Not Pressed Pressed 15 DI21 Sheet 03 Sheet 11 - 

D106 6 pmp2running Pump running Not Running Running 17 0122 Sheet 03 Sheet 11 

0107 7 pmp2fault Pump starter fault Healthy Fault 19 0123 Sheet 03 Sheet 11 - Either SS or VFD 

D108 8 21 DI24 Sheet 03 Sheet 11 

D109 9 23 DI25 Sheet 03 Sheet 11 B 

DI10 10 25 DI26 Sheet 03 Sheet 11 C 

DI11 11 wwIlsurchImmOK Wet well surcharge imminent signal healthy Fault Healthy 28 DI27 Sheet 08 Sheet 11 Added in version 3-10 
0112 12 rtulBattSystem RTU battery system OK Fault Healthy 30 0128 Sheet 08 Sheet 11 

0113 13 rtulmainsPower RTU control power Off On 32 DI29 Sheet 08 Sheet 11 

D114 14 stnlemergPmpMode Station emergency pumping mode Not Active Active 34 0130 Sheet 08 Sheet 11 - 

DI15 15 wwllhigh Wet well high level Healthy High 36 DI31 Sheet 08 Sheet 11 - 

D116 16 stn1DoorStatus Station security alarm (Doorswitch) Alarm Healthy 38 0132 Sheet 07 Sheet 11 - 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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jk \ SP182 Kimberley St -°, Urban . Imes Physical I.O. Spreadsheet Digital Input Card 3 

D101 

lomill.11.111.111 IN2AIIMIMIM,a,ill=IE_Ott Stile On Ste .. 

DI33 Sheet 06 

_ 

Sheet 11 - 1 stn1TSGstatus Station transfer switch - generator status Not Generator Generator 7 
0102 2 9 DI34 Sheet 06 Sheet 11 F 

DI03 3 11 DI35 Sheet 06 Sheet 11 F 

D104 4 13 0136 Sheet 06 Sheet 11 F 

D105 5 15 0137 Sheet 06 Sheet 11 F 

D106 6 17 DI38 Sheet 06 Sheet 11 F 

D107 7 19 0139 Sheet 06 Sheet 11 F 

D108 8 21 DI40 Sheet 06 Sheet 11 F 
0109 9 23 0141 Sheet 06 Sheet 11 F 

DI10 10 25 DI42 Sheet 06 Sheet 11 F 

DI11 11 28 0143 Sheet 08 Sheet 11 a 
DI12 12 30 0144 Sheet 08 Sheet 11 

D113 13 32 D145 Sheet 05 Sheet 11 E 

DI14 14 34 0146 Sheet 05 Sheet 11 E 

DI15 15 36 DI47 Sheet 05 Sheet 11 E 

0116 16 38 DI48 Sheet 05 Sheet 11 E 

FACTORY ACCEPTANCE TESTED BY: Date / / 

, 

SITE ACCEPTANCE TESTED BY: Date / / 

SP182 Kimberley Street Richlands SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS912 Active 10/12/2014 Page 17 of 68



SP182 Kimberley St 
`'141;,01 Urban to Physical I.O. Spreadsheet Digital Input Card 4 

D101 

,..: 
Sheet 12 X 0149 Sheet 04 

0102 2 9 DI50 Sheet 04 Sheet 12 X 

DI03 3 11 DI51 Sheet 04 Sheet 12 X 

DI04 4 13 DI52 Sheet 04 Sheet 12 X 
DI05 5 15 DI53 Sheet 04 Sheet 12 X 

DI06 6 17 DI54 Sheet 04 Sheet 12 X 

D107 7 19 0155 Sheet 04 Sheet 12 X Either SS or VFD 
D108 8 21 DI56 Sheet 04 Sheet 12 XA 
DI09 9 23 DI57 Sheet 04 Sheet 12 XB 
DI10 10 , 25 0158 Sheet 04 Sheet 12 XC 
DI11 11 28 0159 Sheet 12 ^ 

D112 12 30 0160 Sheet 12 

D113 13 32 0161 Sheet 12 

0114 14 34 DI62 Sheet 12 ^ 

DI15 15 36 DI63 - Sheet 12 ^ 

D116 16 38 DI64 - Sheet 12 ^ 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date 
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SP182 Kimberley St 
Urban titles Physical 1.0. Spreadsheet Digital Output Card 1 

0001 1 & 2 

iv 
_adit 

pmploperate Pump run command Off Run 4,5 0001 Sheet 02 Sheet 13 - 

D002 3 & 4 pmplresetCmd Pump fault reset Off Reset 7,8 0002 Sheet 02 Sheet 13 - 

0003 5 & 6 pmplinterupt Pump emergency mode interrupt Off Interupt 10,11 0003 Sheet 02 Sheet 13 - 

D004 7 & 8 13,14 D004 Sheet 02 Sheet 13 W 
0005 9 & 10 wwllsignalTest Wet well signal test Off On 16,17 D005 Sheet 08 Sheet 13 - 

0006 11 & 12 19,20 D006 Sheet 08 Sheet 13 P 

0007 14 & 15 23,24 0007 Sheet 08 Sheet 13 E 

D008 17 & 18 27,28 0008 Sheet 08 Sheet 13 M 

D009 21 & 22 31,32 0009 Sheet 04 Sheet 13 X 

D010 23 & 24 34,35 0010 Sheet 04 Sheet 13 X 

D011 25 & 26 37,38 0011 Sheet 04 Sheet 13 X 
D012 27 & 28 40,41 D012 Sheet 04 Sheet 13 XW 
D013 29 & 30 43,44 0013 Sheet 13 ^ 

D014 31 & 32 
___ 

46,47 0014 Sheet 13 ^ 

D015 34 & 35 50,51 D015 Sheet 13 ^ 

D016 37 & 38 54,55 D016 - Sheet 13 " 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP182 Kimberley St 
) Urban Physical I.O. Spreadsheet Digital Output Card 2 

0017 1 & 2 

T . 

pmp2op, 
Dwarf . ion 

Off Run 4,5 D017 Sheet 03 Sheet 14 Pump run command 
D018 3 & 4 prap2re s et r-rn i Pump fault reset Off Reset 7,8 D018 Sheet 03 Sheet 14 

D019 5 & 6 pmp21nterupt Pump emergency mode interrupt Off Interupt 10,11 D019 Sheet 03 Sheet 14 - 

D020 7 & 8 13,14 D020 Sheet 03 Sheet 14 

D021 9 & 10 16,17 D021 Sheet 06 Sheet 14 F 

D022 11 & 12 19,20 D022 Sheet 14 K 

D023 14 & 15 23,24 D023 Sheet 14 K 

D024 17 & 18 estidewater Emergency Storage Dewater Off On 27,28 D024 Sheet 05 Sheet 14 G 
D025 21 & 22 31,32 D025 Sheet 14 . 
D026 23 & 24 34,35 D026 Sheet 14 . 
D027 25 & 26 37,38 0027 - Sheet 14 . 
D028 27 & 28 40,41 D028 - Sheet 14 " 
D029 29 & 30 43,44 D029 - Sheet 14 ^ 

D030 31 & 32 46,47 D030 Sheet 14 " 

D031 34 & 35 50,51 D031 Sheet 14 

D032 37 & 38 54,55 D032 - Sheet 14 " 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / 
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A__ ,.,, SP182 Kimberley St 
Nrif Urban Iities Physical 1.0. Spreadsheet Analog Input Card 1 

I/O liiniMMIiia pescription_4111166-AIIIIL.-_-_ 20mA Term. # Wire # Schem Term O Comment FAT SAT 
A101 1 & 2 ww1lrawSignal Primary Wet well level raw signal 9.10 

11,12 
A101-.A101- Sheet 08 Sheet 15 

A102 3 & 4 prelrawSignal Delivery pressure raw signal A102+,A102- Sheet 08 Sheet 15 U 

A103 5 & 6 est lrawSignal Emergency storage level raw signal 13,14 A103+,A103- Sheet 08 Sheet 15 G 
A104 7 & 8 15,16 A104+,A104- Sheet 08 Sheet 15 " 
A105 11 & 12 21,22 A105+,A105- Sheet 08 Sheet 15 F 
A106 13 & 14 23,24 A106+,A106- Sheet 08 Sheet 15 S 
A107 15 & 16 25,26 A107+,A107- Sheet 08 Sheet 15 K 

A108 17 & 18 27,28 A108,,A108- Sheet 08 Sheet 15 H 

110 # Term 
0 2 & 3 2,3 A001 A001 Sheet 02 Sheet 16 W 

1 7 & 8 7,8 A002+,A002- Sheet 03 Sheet 16 W 
2 12 & 13 12,13 A003+,A003- Sheet 04 Sheet 16 XW 
3 17 & 18 17,18 A004,-,A004- Sheet 08 Sheet 16 V 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date 
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SP Reliability Improvement Project SP182 Kimberley St 

Appendix C: CONTINGENCY 2002 DATA 
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KIMBERLEY ST PUMPING STATION SP182 AMENDED: 2/03/2009 
NOTE : ALL LEVELS IN mAHD 

SCHEME s2 

WET WELL 
Dia = 1.830m 
Depth =-- 4.343 m 
Vol BWL-0/F= 13.7 m3 
Vol TWL-0/F= 11.1 m3 
Vol Hi Alarm - 0/F= 8.7m3 

Inlet Sewer IL =18.150 m 

STATION LEVELS 
Surcharge = 19.623 m (79.6%) 
Hi Alarm = 18.882m (50.0%) 
TWL = 18.482 m (34.0%) 
BWL = 17.882 m (10.0%) 
ILWW = 15.179 m 

ADWF = 1.02L/s 

MACRO CATCHMENT 25 

STATION DETAILS 
Drwg : 3016/23569 
Type : Submersible 
Pumps : 7.5Kw @ 2 
Dry Weather Hrs : 15.60 hrs/wk 
Avg Pump Cycle : 2.64min on, 

25.79 min off 
Design Duty Point = 11L/s 

RISING MAIN 
Dia 150mm, Length = 576 m, Volume = 10.179m3, Material = CI , Depth 0.8-2.2 m, Drwg No: 3016/23569 

7:1200 

6:00:00 

E 4:48:00 

.E 

E 3:36:00 

0 
t:. 

V. 2:24:00 

1:1200 

0:00:00 

Time till Overflow for Time of Power Failure 

. 

t',, 

. 

1 

. ' 

.......... 

. 

, 

, 
. 

. 
, 
. 
. 
. 

. 

. 
. 

. 

. 
. 
. 
. ... 

. 

. . 

, 
. . 

. 

, 
. 
, 

- . . 

. 
. 

/ 
. . 

.......... 

. 

........ 
. 

- ") 54 :1, .^ 0) -, ca 97 b b 4 4 b 4 b 4 4 P " N P4 4' 0 CD ***4 
OD P 8 N 8 P . 4 

Tine of Day for power failure [24111 - Hours Till overflow when Water Level Hi -Alarm Number of 25000L Tankers 

BEST SHORT TERM FLOW CONTROL STABILISATION OPTION Tankering 

0.6 

0.5 

0 
0.4 g 

A 

0.3 r 

0.2 

E 

z 

0.1 

0.0 

TANKERING INFO Tanker Size 25,000 L (Refer Graph for Tanker Numbers) 
Discharge MH for tanker MH105914, Discharge MH SL = 3.664 m, Discharge MH 

DSIL = ??? m, Discharge Sewer Dia = 825 mm. Corner Boundary and Blunder Rd. 

BYPASS PUMPING INFO Pump Size 50 mm, ADWF = 1.02 L/s, Suction Head = 1.5 m at Inlet IL, 
Hose Length = 576 m, Delivery MH106760, Delivery MH SL = 34.317 m, Delivery MH DSIL = 33.153 m, 
Delivery Sewer Dia = 225 mm 

SPECIAL NOTES: Emergency Storages require pumping out. 

STATION OVERFLOWS TO 

GENERATOR SIZE 28 kVA 

TANKER CONVERSION : No 25,000 L tankers = No 10,000 L tankers X 0.67. 
No 10,000 L tankers = No 25,000 L tankers X 1.5 
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SP Reliability Improvement Project SP182 Kimberley St 

Appendix D: PUMP STATION DATA 

SP182 Kimberley St - Site Specific Func Spec 1-00 Page 14 
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SP Reliability Improvement Project SP182 Kimberley St 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

1 INTRODUCTION 

Queensland Urban Utilities has commissioned Cardno to carry out detail design of its 27 sewage pump 

stations. 

As part of the detail design of sewage pump stations' new switchboards, this power system analysis and 

protection coordination study has been carried out to provide details of the fault levels for the new 

switchboards, to provide protective devices settings to achieve the protection coordination for each site and 

to check design compliance with requirements of AS3000:2007 on earth fault loop impedances and touch 

voltages. 

The PTW - Power Tools software program has been used for these studies that comprise of: 

DAPPER program is used for power system analysis and fault studies; 

CAPTER program is used to prepare Time Current Curves (TCC) using results of short circuit fault 
studies carried out by DAPPER. 

For each sewage pump station site a comprehensive system topology has been prepared with details of 

major equipment. Using the input data, a load flow and voltage drop study was carried out to determine 

maximum demand and voltage drop. The results of Load Flow and Voltage Drop study was used to carry out 

the short circuit fault currents then these results were used to carry out the protection coordination study. 

Page 3 of 13 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

2 METHODOLOGY 

The power system analysis and protection systems coordination study involves the following steps in order 

to ensure compliance with the requirements of AS3000:2007: 

1. Step 1: A power system topology in the form of a one line diagram is prepared and all available 
input data such as motor sizes, cable lengths, type of cable way runs, type of starters, Supply 
Authority Network's fault levels and impedances at the connection point, local generator unit 
capacity and impedances, etc is entered into the one-line diagram; 

2. Step 2: Equipment sizing study will not be performed as full detail design has already been 

completed and all equipment have been sized. 

3. Step 3: Load Flow and Voltage Drop calculations gets carried out to comply with 5% (Max.) voltage 
drop requirements of AS3000 to double check selected cable sizes; 

4. Step 4: Short Circuit Fault Current Studies for 3 phase (3Ph) and Single Phase to Ground (SLG) gets 
calculated to: 

Determine Fault Level rating of the switchboards and confirm suitability of already rated 
switchboard. 

Obtain the Earth Fault Loop-Impedance (Zs) at every circuit on the network; 

5. Step 5: Protection system coordination study gets carried out by using the calculated fault levels in 

Step 4 to plot time/current curves for protective devices in the network for full coordination of all 

protective devices for cascading and then the pick-up time for each device is determined (la). After 
determining the value of la and having calculated the value of Zs, then we will calculate Uo to 
check compliance with Clause 5.7.4 of AS3000 which is given below: 

5.7.4 Impedance 
The earthing system impedance and characteristics of protective devices 
shall be such that, if a fault of negligible impedance occurs anywhere in the 
electrical installation between an active conductor and an exposed 
conductive part or protective earthing conductor. automatic disconnection of 
the supply will occur within the specified time 
The following condition fulfils this requirement: 

Zs x /. 5_ U. 5.2 

Where 
Z, the impedance of the earth fault-loop comprising the source, 

the active conductor up to the point of the fault and the return 
conductor between the point of the fault and the source 

= the current required to cause the automatic operation of the 
disconnecting protective device within the required 
disconnection time 

/a 

U. = the nominal a.c. r.m.s. voltage to earth (230 V) 

6. Step 6: if the design meets AS3000:2007, then full protection devices parameter settings will be 

provided for on-site commissioning team to enter into the circuit breakers and relays before 
energising the switchboards. 

7. Step 7: recommendations will be made for any identified issues during the course of this study. 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

3 SP182 KIMBERLY STREET - POWER SYSTEM ANALYSIS 

3.1 One Line Diagrams 
One Line Diagram of the SP182 Kimberley Street new Switchboard is shown below and next page with 

the input date and load flow/voltage drop calculations (Note: Energex network fault level for this pump 

station has been provided as 3phase= 3.7 MVA and 30% of this value has been assumed for single 

phase to ground at the 415V connection point: 

sn S2 KIMBERLEY FIREET SEWAGE PUMP STATION ONE- LINE DIAGRAM 

Enesissx115 

) 

IF lac 3P 3.7 MVA 
Ise SI.° 1. I MVA 

Mains QbI 

POLE# 47967 
415.0 V 

SEA FINE 

(1) Size 16 mm2 
Copper 4 WirelOmd 
PVC 
50.0 Meters 
Ampacity 83.0 A 

250/125A Math SW. 
SPI 82 SWBD 
415.0 V 

PIJ1 Cable 

PU1 1BX 
415.0 V 

Pump 1 CB 

(1) Sim 6 nun2 
Cower 3 Wie+Gmd 
PVC 
15.0 Meters 
Ampacily 77.0 A 

// 

PUMP1 7.8kW 
7.800 kW (Input) 
Load Factor 1.00 
X"d 006 pu 

l'unip 2 CM Pulp 3 (T1 

P112 Cable PI13 Cable 
(1) She 6 mm2 (1) Size 2.5 rirra 
Copper 3 Wire-Ki nal Copper 3 Wire-KInal 
PVC PVC 
15.0 Was 40.0 Meters 
Ampacity 77.0 A Ampacity 46.0 A 

pin TBX 
415.0 V 

PUMP2 7.8kW 
7.800 kW (Input) 
Load Factor 1.00 
X"d 0.06 pu 

13113 TBX 

Misc. Cal* 
(1) Site/ mn2 
Copper 3 Wire-Kime 
PVC 
3.0 Meters 
Anipacity 50.5 A 

415.0 V DB 
415.0 V 

PUMP3 I.7kW 
1.700 kW (Input) 
Load Factor 1.00 
X'd 0.36 pu 

Figure 1- One Line with Input Data 

DB IDADS 
26 Amps 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

SP182 KIMI3ERLEY STREET SEWAGE PUMP STATION ONE-LINE DIAGRAM 

Energex 415 

Mains Cable 

32.8 kW 
24.0 kVAR 

POLE# 47967 
415.0 V 
0.76 % VD 

SIBA FUSE 

\i/ 32.8 kW 
\l/ 24.0 kVAR 

PctVD 1.4 % 
LF 57 A 

) 250/125A Main SW. 

t 

SP182 SWBD 
415.0 V 
2.16 % VD 

P1U1 Cable 

PU1 TBX 
415.0 V 
2.43 % VD 

1-N 1. 

Pump 1 CB Pump 2 CB Pump 3 CB 

Cable PU3 Cable 
\l/ 7.8 kW a .1/ 1.7 kW Misc. Cable 

5.9 kVAR 1.3 kVAR \ir 14.7 kW 
.1/ 7.8 kW PctVD 0.3 % PctVD 0.4% .1/ 11.0 kVAR 

5.9 kVAR LF 14 A LF 3 A PctVD 0.1% 
PctVD 0.3 % LF 26 A 
LF 14 A PU3 TBX 

415.0 V DB 
PU2 TBX 2.52 % VD 415.0 V 
415.0 V 2.31 % VD 
2.43 % VD DB LOADS 

25.500 Amps 

PUMPI 7.8kW 
7.800 kW (Input) 

PUMP3 1.7kW 
PUMP2 7.8kW 1.700 kW (Input) 
7.800 kW (Input) 

Figure 2 - One Line with Load Flow and Voltage Drop 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

3.2 Power System Analysis 
Given the above listed equipment input data to the Power Tools DAPPER Software Program, the 

following one-line diagram depicts fault levels on the Main Switchboard: 

SP182 ICIMBERLEY STREET SEWAGE PUMP STATION ONE-LINE DIAGRAM 

Energex 415 

Ise 3P 5147 A 
Isc SLG 4564 A 

POLE# 47967 
Isc 3P 5579 A 
Isc SLG 4813 A 

SIBA FUSE 

'1\ Isc 3P437 A 
Mains Cable /1` Isc SLG 251 A 

\l/ Ise 3P 2631 A 
\i/ Ise SLG 2205 A 

SP182 SWBD 
) 250/125A Main SW. Isc 3P 2954 A 

Ise SLG 2383 A 

i) Pump 1 CB ) Pump 2 CB ) Pump 3 CB 

PU2 Cable PU3 Cable 
11` Ise 3P 222 A Ise 3P 8 A Misc. Cable 

Isc 3P 222 A 

1` Ise SLG 119 A 
Ise 3P 1767 A 

Ise SLG 4 A 
l/ Ise 3P 570 A 

\l/ Ise 3P 2529 A 
\ l/ Ise SLG 2037 A 

PU1 Cable Ise SLG 119 A \l/ Ise SLG 1447 A .1/ Ise SLG 471 A 

Ise 3P 1767 A 

t .1/ Ise SLG 1447 A PU3 TBX 
Ise 3P 572 A DB 

PU1 TBX PU2 TBX Ise SLG 472 A Ise 3P 2529 A 
Ise 3P 1886 A_ Ise 3P 1886 A Ise SLG 2037 A 

Ise SLG 1512 A Ise SLG 1512 A DB LOADS 

PUMPI 7.8kW 
Ise 3P 224 A 
Ise SLG 120 A 

PUMP2 7.8kW 
Isc 3P 224 A 

Ise SLG 120 A 

PUMP3 1.7kW 
Isc 3P 8 A 
Isc SLG 5 A 

Figure 3 - One Line with Short Circuit Fault Currents 

Shown on the above one-line diagram are the 3 phase (3P) and single phase to ground (SLG) short 

circuit fault currents on the SP182 Main Switchboard (MSB) and field equipment. 

Shown on the following diagram is the Time Current Curves (TCC) for the major protection devices at 

the Pump Station that provide protection to the: Largest drive in the MSB and its Busbars. These 

Protection Devices settings are provided in the following pages in order to achieve the protection co- 

ordination shown on the TCC diagram. 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

CAPTOR (Computer Aided Plotting for Time Over current Reporting) Software has been used for this 

Protection Coordination Study with the following output report. 

1000 

100 

10 

1 

0.10 

PUMP1 7.8kW-EI 

Pump 1 CB 

CURRENT IN AMPERES 

3A i. 
7 A r SIBA FUSE 

TERASAKI 
S125-GJ 
S125-GJ 
-Rip 32.0 A 
Settings Phase 

Ir, (0.63-1 x T) 0.63 (20.16A) 
li, (6-13) 6 (192A) 

rU1 Cable 

ains Cable 

250/125A Main SW 

TERASAKI 
S250-PE 
S250PE 
Trip 125.0 A 
Settings Phase 

It 0.63 (78.75A) 
tR 11.0 
led 2.5 (312.5A) 
Tsd 0.1 
INST 14.0 (1102.5A) 

0.01 
0.5 1 

4A 

10 100 1K 10K 100K 

tcc5.tcc Ref. Voltage: 415V Current in Amps x 1 Modified - SP182 KIMERLEY STR 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

3.2.1 Device Setting Parameters 

The following CAPTOR Report provides protection device settings shown on the Time Current Curves in 

previous sections of this report: 

Project Name: SP182 KIMBERLEY 
TCC Name: tcc5.tcc 
Reference voltage: 415 V 
Current Scale: X 10^0 
TCC Notes: 
TCC Comment: 
Fault Duty Option: Study Result - Bus Fault Current 

Device Name: 
Bus Name: 

PUMP1 7.8kW 
PU1 TBX 

Time Multiplier: 1 

Description: Motor Starting Curve 
Rated Size: 7.8kW (1 of 1 Plotted) 
Power Factor: 0.8 

Efficiency: 0.80 

TCC Name: tcc5.tcc 
Bus Voltage: 415.0V 
Curve Multiplier: 1 

Time Adder: 0 

Inrush: 3.2 (43.4A) 

FLA+Load Adder: 13.6A + 0.0A 
Starting Time: 10.00s 
Full Voltage (Square Transient) 

Device Name: 
Bus Name: 

PU1 Cable 
SP182 SWBD 

Time Multiplier: 1 

Description: Cable Damage Curve 
Size: 6 

Material: Copper 

TCC Name: tcc5.tcc 
Bus Voltage: 415.0V 
Curve Multiplier: 1 

Time Adder: 0 

Qty/Ph: 1 

Cont. Temp: 90 deg C. 
Damage Temp: 250 deg C. 

Device Name: 
Bus Name: 
Function Name: 
Manufacturer: 

Pump 1 CB 
SP182 SWBD 
Phase 
TERASAKI 

Description: TemBreak MCCB 
Type: S125-GJ 
AIC Rating: 65kA 
Frame: S125-GJ 415V 125A 
Time Multiplier: 1 

Trip: 32A 

Setting: 1) Ir, (0.63-1 x T) 

2) Ii, (6-13) 

0.63 (20.2A) 

6 (192A) 

TCC Name: 
Bus Voltage: 

tcc5.tcc 
415.0V 

Fault Duty: 2954.4A 
Curve Multiplier: 1 

Time Adder: 0 

Parameter settings for the Pump Circuit Breaker type S125-GJ will be selected on the circuit 
breaker front settings shown below: 

OAS 

04 - 10 

1.-21411P13 

Aemo 4 (xln) 

1. /R is the thermal element adjustment dial and is used to set the rated current to 
match the conductor rating. 

iR can be set between 0.63 and 1.0 times In. 

1 

2. is the magnetic element adjustment dial and is used to set the short circuit 
tripping threshold to suit the application. 

Device Name: 
Bus Name: 
Function Name: 
Manufacturer: 
Description: 
Type: 
AIC Rating: 

250/125A Main SW. 
SP182 SWBD 
Phase 
TERASAKI 
TemBreak 
S250-PE 
70kA 

TCC Name: 
Bus Voltage: 

Fault Duty: 

tcc5.tcc 
415.0V 

2954.4A 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

Frame: S250PE 415V 250A 
Time Multiplier: 1 

Sensor: 125A 
Plug: 
Setting: 1) Ir 

2) tR 
3) Isd 
4) Tsd 
5) INST 

0.63 
11.0 
2.5 
0.1 
14.0 

(78.8A) 

(312.5A) 

(1102.5A) 

Curve Multiplier: 1 

Time Adder: 0 

Parameter settings for the Main Switch S250-PE will be selected from the table below to 
determine the Characteristic setting of the cure which has been plotted on the TCC diagram: 

h(Al 

Stardarc] 

LTD Pick-u. current in sin 

Charactenst,cs 

LTD m (s) 

1 

11 21 

3 

21 

7 

29 5 10 19 

at200%xim atI500%xM 

STD 
1,, Or 2.5 I 5 10 

tsc is) 0.1 
1 0.2 

INST 4 xiR 14(Max 13 x ,) Note (1) 

From the above table Ir setting will be 0.63 and the selected parameters for tR, Isd & Tsd 
implies to Characteristics Curve No.l. 

Device Name: 
Bus Name: 

Mains Cable 
POLE# 47967 

Time Multiplier: 1 

Description: Cable Damage Curve 
Size: 16 

Material: Copper 

TCC Name: tcc5.tcc 
Bus Voltage: 415.0V 
Curve Multiplier: 1 

Time Adder: 0 

Qty/Ph: 1 

Cont. Temp: 90 deg C. 
Damage Temp: 250 deg C. 

Device Name: SIBA FUSE 
Bus Name: POLE# 47967 Bus Voltage: 
Function Name: Phase 
Manufacturer: SIBA 
Description: 16-800A, Sizes 000-4a, IEC 
Type: NH, Class gG 
AIC Rating: 120kA Fault Duty: 5579.5A 
Cartridge: NH, Size 2 690V 160A Curve Multiplier: 1 

Time Multiplier: 1 Time Adder: 0 

Size: 160A 

TCC Name: tcc5.tcc 
415.0V 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

3.2.2 AS3000: 2007 - Compliance Check 

The AS3000:2007 requirement for automatic disconnection of supply to the 230/415V sub-mains and 

final sub-circuits in Clause 1.5.5.3 Item (ii) given below is 5 seconds. 

1.5.5.3 Protection by automatic disconnection of supply 

(d) Disconnection times The maximum disconnection time for 230/400 V 
supply voltage shall not exceed the following: 

(i) 0.4 s for final subcircuits that supply- 
(A) socket-outlets having rated currents not exceeding 63 A: or 

(B) hand-held Class I equipment: or 

(C) portable equipment intended for manual movement during 
use. 

(ii) 5 s for other circuits including submains and final subcircuits 
supplying fixed or stationary eauipment. 

As shown on the device settings above - the 7.8kW pump with a Full Load Current of 14 Amps is 

protected by a Terasaki "S125Gj" Moulded Case Circuit Breaker (MCCB) with its Long Time Pickup 
Current (Ir) set at 20.2 Amps and its Short Time Pick up setting of 6xln which is a value of 192 Amps 

that trips at 0.1 seconds which is less than 5 seconds. Therefore it meets the requirements of the 
relevant AS3000 Clause 1.5.5.3. 

For MSB, the Short Time Pickup Current "Isd" has been set at 312.5A which triggers disconnection of 
supply (la) at 0.1 seconds. Therefore it meets the requirements of the relevant AS3000 Clause 1.5.5.3. 

After determining the value of la, we need to calculate the value of Zs, and then we will calculate Uo to 

check compliance with Clause 5.7.4 of AS3000 which is given below: 

5.7.4 Impedance 
The earthing system impedance and characteristics of protective devices 
shall be such that, if a fault of negligible impedance occurs anywhere in the 
electrical installation between an active conductor and an exposed 
conductive part or protective earthing conductor. automatic disconnection of 
the supply will occur within the specified time 
The following condition fulfils this requirement: 

Zs x I05 U0 5.2 

the impedance of the earth fault-loop comprising the source, 
the active conductor up to the point of the fault and the return 
conductor between the point of the fault and the source 
the current required to cause the automatic operation of the 
disconnecting protective device within the required 
disconnection time 

Where 
Z, = 

/a = 

U. = the nominal a.c. r.m.s. voltage to earth (230 V) 

Shown in Figure 5 below are the Positive, Negative and the Earth Fault Loop Impedances on 100MA Per 

Unit bases. 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

SP182 1CIMBERLEY STREET SEWAGE PUMP STATION ONE-LINE DIAGRAM 

Energex 415 

Mains Cable 

POLE# 47967 
Z1 24.9344 pu 
Z2 24.9344 pu 
Zo 36.8550 pu 

SIBA FUSE 

250/125A Mail SW. 

Pump 1 CB 

PU1 Cable 

PU1 TBX 
Z1 73.7801 pu_ 
Z2 73.7801 pu 
Zo 129.2463 pu 

"", 

) Pump 2 CB 

P112 Cable 

PU2 TBX 
Z1 73.7800 pu 
Z2 73.7800 pu 
Zo 129.2462 pu 

Pump 3 CB 

PlB Cable 

SPI82 SWBD 
ZI 47.0891 pu 
Z2 47.0891 pu 
Zo 81.4482 pu 

Misc. Cable 

PU3 TBX 
Z1 243.0157 pu DB 
Z2 243.0157 pu ZI 55.0162 pu 
Zo 398.9850 pu Z2 55.0162 pu 

DB LOADsZo 95.2055 pu 

PUMPS 1.7kW 
PUMPI 7.8kW PUMP2 7.8kW 

Figure 5 - One Line Diagram with Bus Bar Impedances 
The Earth Fault Loop Impedance on the Pump's Terminal Box is Zo = 129.24 Per Unit (pu) on 100MVA 
base. In order to calculate the Ohmic value of Zs the following Per Unit Calculation Formulae will be 

used: 

Base Impedance (Ohm) = Base Voltage (kV)2 /Base MVA 

Base Impedance (Ohm) = 0.4152/100 

Zb =0.00170 

Actual Impedance Zs = Per Unit Impedance X Base Impedance 

Zs= 129.24x0.0017 

Zs = 0.220 

Having calculated Zs = 0.22 and la=192Amps at the pump's terminal box, then compliance with Clause 

5.7.4 of AS3000 is verified as follows: 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

Zs fa 5 U0 
i.e. 0.22x192=42.24 Volts which is well below 230V required as the maximum 

value of touch potential on the field equipment in Clause 5.7.4 of AS3000:2007. Therefore no issue is found 
on compliance for field equipment. 

The Earth Fault Loop Impedance on the MSB Busbars: Zo = 81.44 Per Unit (pu) on 100MVA base. Using 

the above formulae the ohmic value is: Zs= 0.138 'C) 

Having calculated Zs = 0.138 and la=312.5 Amps at the MSB bus bars, then compliance with Clause 

5.7.4 of AS3000 is verified as follows: 

i.e. 0.138x312.5=43 Volts which is below 230V required as the maximum value of touch potential on 

the MSB in Clause 5.7.4 of AS3000:2007. Therefore no issue is found on compliance for MSB. 

3.2.3 Conclusion 
Detail design, equipment selection and protection systems selected for SP182 Kimberley Street Sewage 

Pump Station is in compliance with AS3000:2007. 
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LOCALITY PLAN 
UBD MAP REF. 198 G17 

N.T.S. 

GENERAL NOTES: 

01 WORKS MUST BE EXECUTED IN ACCORDANCE WITH QUEENSLAND URBAN UTILITIES STANDARDS 

AND THE WATER SUPPLY CODE OF AUSTRALIA - WSA 03-2002. WHERE A CONTRADICTION 

OCCURS, QUEENSLAND URBAN UTILITIES STANDARDS ARE TO TAKE PRECEDENCE. 

G2 ALL WORK SHALL COMPLY WITH THE REQUIREMENTS OF THE QUEENSLAND WORKPLACE 

HEALTH AND SAFETY ACT. CONTACT THE DIVISION OF WORKPLACE HEALTH AND SAFETY FOR 

INFORMATION, PH 1300 369 915. 

G3 CONNECTION OF THE WORKS TO THE LIVE SYSTEM SHALL BE CARRIED OUT BY QUEENSLAND 

URBAN UTILITIES. 

A "PERMIT TO WORK" MUST BE OBTAINED FROM THE RELEVANT QUEENSLAND URBAN UTILITIES 

CONTROL ROOM PRIOR TO COMMENCEMENT OF WORK ON SITE. THIS PERMIT GIVES PERMISSION 

FOR PARTIES TO WORK ON OR NEAR QUEENSLAND URBAN UTILITIES WATER OR WASTEWATER 

INFRASTRUCTURE. A MINIMUM PERIOD OF TEN WORKING DAYS IS REQUIRED FOR THE ISSUING OF 

A PERMIT, CONTACT: 

CONTROL ROOM EAST (Brisbane LG area) PH 3407 8391. 

Email: ptwoe(Burbanutilities.com.au 
CONTROL ROOM WEST (Ipswich, Somerset, Lockyer, Scenic Rim LG areas) PH. 3810 7998, 

Email: controlroomwest@urbanutilities.com.au 
04 CONSTRUCTOR TO TAKE APPROPRIATE ACTION TO PROTECT AND MAINTAIN QUEENSLAND 

URBAN UTILITIES'S AND OTHER AUTHORITIES' EXISTING SERVICES. 

05 RESTORE ALL SURFACES TO MATCH PRE-EXISTING SURFACES. 

G6 ONLY QUEENSLAND URBAN UTILITIES PERSONNEL MUST OPERATE THE EXISTING WATER 

NETWORK. 

G7 REMOVE AND REINSTATE OBJECTS ALONG LINE OF CONSTRUCTION SUCH AS SIGNS, FENCES, ETC. 

APPROXIMATE POSITION 

OF ENERGEX MAINS 

No. 39 

RP.93781 

PROPOSED CONCRETE SLAB (R.L. 19.785) 

FOR NEW 4.455m LONG SINGLE SIDED 

SWITCHBOARD CABINET. REFER TO 

DETAILS ON DWG. 486/5/7-0302-031. 

0 200 
/ 

I 

EXISTING SWITCHBOARD 

CABINET AND SLAB TO BE 

REMOVED (R.L. 19.6351 

SP182 KIMBERLEY STREET 

SEWERAGE PUMPING STATION 

S.L. 19.731 

NOTE: 

1. CONTRACTOR TO LOCATE PROPERTY AND EASEMENT 

BOUNDARIES PRIOR TO CONSTRUCTION OF NEW 

SWITCHBOARD CONCRETE SLAB. 

2. CONTRACTOR TO DETERMINE DEPTH AND LOCATION OF 

ALL EXISTING SERVICES PRIOR TO CONSTRUCTION. 

Canino (Old) Pty. Ltd. 

Cordon 
2...);).99722 

.01112 way* gan 

SITE PLAN 
SCALE 1 50 

FOR REVIEW 

SIGNED S 5 DATE 0310912 

1:50 
o 1090 20100 30,00 4000 5000mm 

I ) 

1000 500 

AS CONSTRUCTED 
ORA D 

CNECFED C E 

CONSULTANTS ORAVANG N 

7638/67-01-001 01 

COMMON COMMENDEO 

0 
APPROVED 

SPEC 

No DATE REVISION C APPR 

01 0912 SUED FOR REVIE CE 

FUNDING DRAFTED A.KD 07/12 

DESIGN W.O. No. DRAFTING CHECK 

ORIGINAL SIGNED BY: S. STEVENS - 281C0/12 

DESIGN R.P.E.O. No. DATE MANAGER ENGINEERING SERVICES DATE 

CONSTRUCTION W.O. No. CAD FILE 

No DATE AMENDMENT 

2 

DRAFTED 

9 

AFfROVED FUNDED BY O.U.U. 1,4 

4 

EXTERNAL( 

5 

Q.U.U. FILE No 

ORIGINAL SIGNED BY C. EATON 6511 28/08/12 

DESIGN CHECK 

7 

R P.E.0 No. DATE 

8 

FIELD SERVICES DELEGATE DATE 

8 10 

ASSET/PROJECT 

SP182 - KIMBERLEY STREET 
SEWERAGE PUMPING STATION 
RELIABILITY IMPROVEMENT 

12 

SIGNED DATE 

NAME. R PEO No: 

DRAWING TITLE 

SWITCHBOARD SLAB 
LOCALITY AND SITE PLANS 

19 
1 

ki) 
QUEENSLAND 

UrbanUtilities 
SHEET No. 1 OF 3 

QUEENSLAND URBAN UTILITIES DRAWING No 

1 

486/5/7-0302-030 

15 IS 

AMEND 

O 

SP182 Kimberley Street Richlands SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS912 Active 10/12/2014 Page 40 of 68



25 O 

1850 

50 50 32 50 50 

00 

10 11 12 13 14 15 18 

L 

TOP SOIL FILL 

AGAINST SLAB 

(TYPICAL) 

260 

4.30 

00 

0 
50 

1250 

0 00 

.01 

50 ( 

1140 

50 50 

00 

530 

COMMS 

CONDUIT 

SEE NOTE 16 

300 

950 

CONDUIT PLAN 
SCALE 110 

100 4455 100 

. 

-..? 

I 

0 

SWITCHBOARD 

CABINET - - - - - - 
1---- 

1 

L_ 

F_ 

I 

_I 

0 
EARTH ROD 

CONNECTION BOX 

SEE NOTE 15 

5 

- SL72 MESH 

(30 COVER) 

CONCRETE SLAB PLAN 
SCALE 110 

4655 

LINE TAP 
CLIPSAL BP26 

10 FALL 

- EARTH ROD CONNECTION BOX 

- NESCO 'ERB1' TO BE FLUSH 

WITH SLAB. SEE NOTE 15. 
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CONCRETE NOTES: 
1. CONTRACTOR TO LOCATE EASEMENT AND PROPERTY BOUNDARIES 

PRIOR TO CONSTRUCTION OF NEW SWITCHBOARD CONCRETE SLAB. THE 

NEW CONCRETE BASE SLAB SHALL BE POURED TO PROVIDE A STABLE, 
LEVEL PLATFORM FOR THE NEW SWITCHBOARD. 

2. ALL MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH 

CURRENT AUSTRALIAN STANDARDS, CODES AND RELEVANT BUILDING 

AUTHORITY BY-LAWS. 

3. ALL CONCRETE SHALL COMPLY WITH THE AUSTRALIAN STANDARDS 

CONCRETE STRUCTURES CODE AS.3600-2001 AND THE QUEENSLAND 

URBAN UTILITIES REFERENCE SPECIFICATION FOR CONCRETE WORK 

PSE-SSS002. 

4. ALL CONCRETE SHALL BE N32 (MPa). 

5. THE MAXIMUM SIZE OF AGGREGATE IN THE CONCRETE SHALL BE 20mm. 

6. REINFORCEMENT STEEL TO BE 500 (MPa) MINIMUM. 

7. VAPOUR PROOF MEMBRANE (VPM) 0.2m THK. MINIMUM 

8. EXPOSED EXTERNAL EDGING SHALL BE FINISHED WITH AN ARRIS. 

9. PENETRATIONS FOR CONDUIT STUBS SHALL BE ALLOWED FOR IN 

ACCORDANCE WITH THE CONDUIT LAYOUT PLAN. 

10. THE CONTRACTOR SHALL IDENTIFY ALL EXISTING SERVICES WITHIN 

THE IMMEDIATE AREA THAT MAY BE AFFECTED BY THE INSTALLATION 

OF THE NEW SLAB AND CONDUITS. ALL EXISTING SERVICES SHALL BE 

PROTECTED AND MAINTAINED. 

11. SURROUNDS OF SLAB TO BE CONTOURED DOWN TO EXISTING SURFACE 

LEVEL WITH COMPACTED FILL. 

12. HOLES TO BE CORED THROUGH PUMP WELL WALL. JOINT TO BE SEALED 

WITH APPROVED HYDROPHILLIC SEAL AROUND CONDUITS. 

13. THE CONTRACTOR SHALL MAKE GOOD EXISTING SWITCHBOARD SLAB 

AREA BY REMOVING THE OLD SWITCHBOARD AND SLAB. 

CONDUIT NOTES: 
14. PVC HEAVY DUTY ELECTRICAL CONDUITS (ORANGE) CAST INTO NEW 

CONCRETE SWITCHBOARD SLAB. ALL CONDUITS FITTED WITH LONG 

RADIUS BENDS, MINIMUM DEPTH 500mm. ALL CONDUIT STUBS FITTED 

WITH END CAPS TO PREVENT INGRESS OF MOISTURE AND SOIL. 

'SPARE/FUTURE' CONDUITS TO EXTEND 300mm BEYOND SLAB EDGE 

AND FITTED WITH END CAPS. 

15. NESCO 'ERB1' EARTH ROD CONNECTION BOX TO BE CAST IN AND FLUSH 

WITH SLAB. ALLOW A MINIMUM OF 150mm CLEARANCE FROM 

CONNECTION BOX LID TO THE BASE OF SWITCHBOARD. 100mm CONDUIT 

CAST VERTICALLY IN SLAB TO EXTEND FROM INSIDE CONNECTION BOX, 

DOWN TO GROUND LEVEL. THIS CONDUIT ALLOWS FOR THE 

INSTALLATION OF AN EARTHING ROD. 25mm CONDUIT FOR EARTH IS TO 

BE MARRIED INTO THIS CONNECTION BOX PRIOR TO POURING ANY 

CONCRETE WORKS. REFER TO DETAIL. 

16. 50mm COMMUNICATIONS CONDUIT (WHITE) MUST BE USED. 
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CONDUIT NOTES. 

1. NEW 63mm PVC HEAVY DUTY ELECTRICAL CONDUIT MARRIED INTO 

EXISTING CABLE PIT APPROX 15mtrs NORTHWARD. IF EXISTING 

CONDUIT FROM CABLE PIT TO POLE NO. 47967 IS UNUSABLE, INSTALL 

NEW 63mm HEAVY DUTY CONDUIT. 

2. INSTALL NEW CONDUIT FROM NEW SLAB TO VALVE PIT. 

3. 50mm COMMUNICATIONS CONDUIT (WHITE) MUST BE USED. 

INSTALLATION NOTES: 

4. THE NEW SWITCHBOARD IS TO BE POSITIONED ON THE NEW SLAB AS 

SHOWN ON SHEET 31 LEVEL SWITCHBOARD AND SEAL AROUND 

PLINTH WITH NON-SHRINK GROUTING. 

S. UTILISE THE EXISTING CONDUITS TO THE WET WELL BY LOCATING 

AND EXTENDING INTO NEW SWITCHBOARD SLAB. MAINTAIN EXISTING 

CONDUIT SIZES. 

6. REMOVE REDUNDANT CONDUIT AND CABLES. 

7. HOLES TO BE CORED THROUGH WET WELL, EMERGENCY OVERFLOW 

TANK AND VALVE PIT WALLS. JOINTS TO BE SEALED WITH 

APPROVED HYDROPHILLIC SEAL AROUND CONDUITS. 

8. UTILISE THE EXISTING CONDUIT TO THE EMERGENCY OVERFLOW TANK 

BY LOCATING AND EXTENDING INTO NEW SWITCHBOARD SLAB. 

MAINTAIN EXISTING CONDUIT SIZE. ACTUAL LOCATION OF THE 

EXISTING CONDUIT FROM EM. OVERFLOW TANK IS UNKNOWN AND THE 

CONTRACTOR WILL NEED TO DETERMINE ITS LOCATION. 

9. THE CONTRACTOR SHALL MAKE GOOD EXISTING SWITCHBOARD SLAB 

AREA BY REMOVING OLD SWITCHBOARD AND BY REMOVING EXISTING 

SLAB. REMOVE ALL REDUNDANT CABLES AND CONDUITSS. 

TO EXISTING 
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.1) OUEENSLAND 

Urban Utilities 

SP182 KIMBERLEY STREET 
SEWAGE PUMPING STATION 

SITE COVER SHEET 
/ , 

ELECTRICAL DRAWINGS INDEX 

DWG N°. TITLE SHEET REVISIONS 
486/5/7-0302-000 SITE COVER SHEET 00 0 

486/5/7-0302-001 POWER DISTRIBUTION SCHEMATIC DIAGRAM 01 0 

486/5/7-0302-002 PUMP 01 SCHEMATIC DIAGRAM 02 0 

486/5/7-0302-003 PUMP 02 SCHEMATIC DIAGRAM 03 0 

486/5/7-0302-004 RESERVED FOR PUMP 03 SCHEMATIC DIAGRAM 04 

486/5/7-0302-005 DRY WELL & EM. STORAGE DEWATERING PUMPS SCHEMATIC DIAGRAM 05 0 

486/5/7-0302-006 RESERVED (GENERATOR CONTROL) 06 

486/5/7-0302-007 COMMON CONTROLS SCHEMATIC DIAGRAM 07 0 

486/5/7-0302-008 COMMON RTU I/O SCHEMATIC DIAGRAM 08 0 

486/5/7-0302-009 RTU POWER DISTRIBUTION SCHEMATIC DIAGRAM 09 0 

486/5/7-0302-010 RTU DIGITAL INPUTS TERMINATION DIAGRAM - SHEET 1 OF 3 10 0 

486/5/7-0302-011 RTU DIGITAL INPUTS TERMINATION DIAGRAM - SHEET 2 OF 3 11 0 

486/5/7-0302-012 RTU DIGITAL INPUTS TERMINATION DIAGRAM - SHEET 3 OF 3 12 0 

486/5/7-0302-013 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM - SHEET 1 OF 2 13 0 

486/5/7-0302-014 RTU DIGITAL OUTPUTS TERMINATION DIAGRAM - SHEET 2 OF 2 14 0 

486/5/7-0302-015 RTU ANALOG INPUTS TERMINATION DIAGRAM 15 0 

486/5/7-0302-016 RTU ANALOG OUTPUTS TERMINATION DIAGRAM 16 0 

486/5/7-0302-017 COMMON CONTROLS TERMINATION DIAGRAM 17 0 

486/5/7-0302-018 EQUIPMENT LIST 18 

486/5/7-0302-019 CABLE SCHEDULE 19 0 

486/5/7-0302-020 SWITCHBOARD LABEL SCHEDULE 20 0 

486/5/7-0302-021 SWITCHBOARD CONSTRUCTION DETAILS - SHEET 1 of 3 21 0 

486/5/7-0302-022 SWITCHBOARD CONSTRUCTION DETAILS - SHEET 2 of 3 22 0 

486/5/7-0302-023 SWITCHBOARD CONSTRUCTION DETAILS - SHEET 3 of 3 23 0 

486/5/7-0302-024 FIELD INSTRUMENTATION - INSTALLATION DETAILS 24 0 

486/5/7-0302-025 RESERVED (CATHODIC PROTECTION UNIT) 25 

486/5/7-0302-026 RESERVED (FIELD DISCONNECTION 130X1 26 

486/5/7-0302-027 SWBD GENERAL ARRANGEMENT ELEVATIONS 27 0 

486/5/7-0302-028 SWBD GENERAL ARRANGEMENT SECTIONS 28 0 

486/5/7-0302-029 RESERVED (GENERATOR EXTERNAL CONNECTION BOX/ 29 

486/5/7-0302-030 SWITCHBOARD SLAB - LOCALITY AND SITE PLANS - SHEET 1 of 3 30 0 

486/5/7-0302-031 SWITCHBOARD SLAB AND CONDUIT DETAILS - SHEET 2 of 3 31 0 

... 
486/5/7-0302-032 SWITCHBOARD AND ELECTRICAL CONDUIT LAYOUT - SHEET 3 of 3 32 0 / 

t 
STANDARD VARIABLES 

DESCRIPTION VALUES 
CT METERING ISOLATOR NOT APPLICABLE 

NORMAL SUPPLY MAIN SWITCH 125A S250PE/125 

GENERATOR SUPPLY MAIN SWITCH 125A S250PE/125 

PUMP1 CIRCUIT BREAKER 31A S12561/32 

PUMP2 CIRCUIT BREAKER 32A S12561/32 

DRY WELL SUMP PUMP CIRCUIT BREAKER NOT APPLICABLE 

EM. STORAGE DEWATERING PUMP CCT BREAKER 20A S12561/20 

PUMP SOFT STARTER SIZE MCD5-0021B 17 

PUMP RATING 7.1314 16.5A 

PUMP LINE CONTACTOR CA7-30 

DRY WELL SUMP PUMP RATING NOT APPLICABLE 

DRY WELL SUMP PUMP CONTACTOR & TOL NOT APPLICABLE 

PUMP SOCKET OUTLET INCLINE SLEEVE 051 3114013972 51BA058 

PUMP INLET PLUG HANDLE 051 3110013972 311A013 

WET WELL LEVEL TRANSMITTER WL52XXA4AMD1CD1X 4m 

EMERGENCY STORAGE WELL LEVEL TRANSMITTER WL52XXA4ATDICD1X L=40m 4m 

EM. STORAGE DEWATERING PUMP RATING 1.7kW 4A 

EM. STORAGE DEWATERING PUMP CONTR & TOL CA7-16 CT7N-23-848 

FLOWMETER RANGE NOT APPLICABLE 

WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER BR52XXCA1EHPMAS L=12 20m 

RADIO DR900-07A02-00 

EMERGENCY PUMPING TIME 17 6sec 

No of SINGLE POINT PROBES 2 

INCOMING MAINS SUPPLY CABLE 16mm' 

MAIN EARTHING CABLE 6mre 

INCOMING GENERATOR SUPPL Y CABLE NOT APPLICABLE 

SOFT STARTER 3 PHASE SUPPLY 6mm' 

\ , 

/ N 
STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE IN OIL (MIDI SENSOR ANO FAUL T RELAY MO NO 

B INDIVIDUAL PUMP MOTOR AUX PROTECTION SENSORS AND FAULT RELAYS MI NO 

C INDIVIDUAL PUMP REFLUX VALVE POSITION SWITCH 5:610 NO 

D STATION MANHOLE SURCHARGE IMMINENT 553:1 NO 

E STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS AND REL A YS EIESI NO 

F PERMANENT GENERATOR INSTALLED OEM NO 

G STATION EMERGENCY STORAGE LEVEL SENSOR & DEWATERING PUMP YES IliC 
H STATION DELIVERY FLOWMETER Ega NO 

I BACKUP COMMUNICATION - GSM YES aza 

J PUMP CONNECTION (Via De-contactors) YES IMO 

K CATHODIC PROTECTION ra NO 

L MOTOR THERMISTORS (Via De-contactors) YES CM 
M ODOUR CONTROL ERB NO 

N DIRECT CONNECTED METERING YES CIE0 

0 PUMPS ELECTRICAL INTERLOCK 112i9 NO 

P WET WELL WASHER CM NO 

Q AUX PIT SUMP PUMP AND LEVEL PROBE MO NO 

R TELEMETRY RADIO YES CM 

S WET WELL SECONDARY LEVEL SENSOR IEES NO 

T WET WELL PRIMARY LEVEL SENSOR (Direct Connected) YES MO 

U DELIVERY PRESSURE TRANSMITTER (Direct Connected) YES CHO 

V CHEMICAL DOSING Ca NO 

W PUMP START METHOD - SOFT STARTER YES CHO 

X 3rd PUMP INSTALLED PEZ) NO 

Y POWER METER CIES NO 
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3 PHASE 415VAC SUPPLY FEED FROM 
POLE No.47967 SERVICE FUSE 160A 

5.58kA 16mm2 

FAULT LEVEL AT N R W B 

SWITCHBOARD 2.95kA 
I I I 

I I I 
I 

I I I 
i 

I I I 

I I I 

I I I 

SO1,2,3 Fl 

611 

6 Fyn 12 

80kA 63A 
NI 

r -I- -I METERING 
SUPPLY 

I COMPARTMENT 
i AUTHORITY 

DIRECT 

i METERING 

El 

C') 

CD 

0 

MEN a=:, 
LINK 

SWITCHBOARD RATING 125A 
MAX DEMAND 58.5A 

ENERGEX MAINS 
POWER FAILURE RELAY 
REF WV 

Q7 601 

602 

6A 

603 

N2 

NORMAL SUPPLY 
MAIN SWITCH 
125A NOTE:1.21 

Ir.0.63 (18.8A) 
Char- 1 

0 

On Switchboard) 

GENERATOR 
CONNECTION SOCKET MOTE RI 

RWB NE 

BOLTED 
CONNECTIONS 
(SHROUDED) 

GEN SUPPLY 
MAIN SWITCH 
125A (NOTE:1,21 

11,0.63 178.8A) 
Char. 1 

a x 

MANUAL TRANSFER SWITCH 

GEN/N GEN/N 

E N LI L2 L3 

CONT'O ON SHEET 02 

09 
K 

K ISO 

63A 
SUB-DISTRIBUTION 

BOARD CB I r=0.911.5A1 
(NOTE 1, Im = 6 (300A) 

010 620 

6A 

Q11 630 

N-011 
Kit° 

N4 

16A 

STATION MAINS 
POWER FAILURE RELAY 
REF 08:B2 

C 15A GPO 

012 631 

N-Q12 itC' o NS 5 LAPTOP GPO - TWIN 

106 

013 
SPARE 

N-013 r 6A 

Q14 
SPARE 

N-014 
'106 

N-015 
AC115 634 GENERATOR ANCILLARY SUPPLY 

o 10A SOCKET r 10A (NOTE el 

016 

3 

Sll 

"16 0-1°- 6A°- 6N95 219 
EXTERNAL AREA LIGHTING 

017 640 641 030 642 ' CONTROL SYSTEM REF 09:82 
10A 4A sm POWER SUPPLY 

031 643 ........,, 

NOTES 

1. INCOMING MAIN, GENSET, PUMP & DB CIRCUIT BREAKERS 
SHALL BE LINE SIDE SHROUDED. 

2. M.E.N. LINK TO BE PROVIDED AS PER AS:3000,2007 
SECTION 7. 

3. SURGE PROTECTION DEVICE TO BE AS CLOSE TO THE 
INCOMER AS POSSIBLE. 

CONDUCTORS SHALL BE A MINIMUM 6mm2 AT A MAXIMUM 
LENGTH OF 600mm TO BE USED OVER THE SHORTEST AND 
MOST DIRECT PATH WITH NO LOOPS CONNECTED TO 

NEUTRAL. 

4. ALL CIRCUIT BREAKERS TO BE PADLOCKABLE. LOCKING 
IS TO BE INDEPENDENT OF 

ESCUTCHEON. 

5. CIRCUIT BREAKER RATINGS TO SUIT FAULT LEVEL & 

LOAD TO ENSURE TYPE 2 

CO-ORDINATION WITH CONTACTORS AND OVERLOADS TO 
AS3947-4-1. 

6. ALL LIGHT AND POWER CIRCUITS SHALL BE FITTED WITH 
RCD PROTECTION, SET AT 30mA 

7. ALL WIRES & CABLE CORES ARE FERRULED WITH 
GRAFOPLAST 512000 COMPATIBLE LABELLING. 

8. CABLING TO GENERATOR CONNECTION SOCKET AND 
AUXILIARY SUPPLY SOCKET TO BE DOUBLE INSULATED. 
CABLING TO BE FULLY SEALED TO OTHER COMPARTMENTS 

POWER CABLING ARRANGEMENT 

SURGE FILTER 
4A 50I2 ALARM RELAY 

018 650 

6A 

019 
SPARE 

6A 

Q20 660 

PROTECTED 
NEUTRAL 

N-Q20 10A 

021 
SPARE 

6A 

032 0 
4A 

Q33 0 
4A 

SPARE 

SPARE 

EMERGENCY PUMP CONTROL POWER SUPPLY & 
SURCHARGE IMMINENT RELAY REF 01:A2 

3 PHASE 
10 AMP 
OUTLET 

REF 07:F10 

IHO DPWI.0 OF PAP, MEPEOF IS PPOTECIED RI ME UWS Of COP 1,10.4 At 0 MA 11101 BE COPIED OP PEPPODUCED WrIHOOT UPPESS PEP/ASP°. OF OVUM,. UPELAII UTILITIES 0910 

I 

0 0 
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I 
2 

I 
3 

I 
4 

I 
5 

I 
6 

I 
7 

I 
6 9 

I 
10 2 

I 
13 16 
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e 

c 

D 

E 

F 

G 

- 

H 

1 

- 

J 

CONT'O FROM SHEET 01 

E N R W g 0E-CONTACTORS 24VDC POWER SUPPLY - RTU DIGITAL INPUTS 

A 

B 

- 

c 

0 

E 

F 

S 

8 G 

6 

F 

2. 

04 1K1 DANFOSS 
111.1 MC05-00218 T1 

MODBUS 
L2 Rated 2 T2 al-- 

Medium Duty 

L3 17A T3 

SOFT PE 
STARTER 

2U1 5 IA 

61 
17 RUN 

III18 COMMON 

25 RESET C-Y-.) 
16 

A5 A6 1 
FAULT 

REFER SHEET 09:07 

-(.- 
-(...- 
-C.-- 

ROS2 
I J6- ROS2 

ROS2- 

---m --l° SUBMERSIBLE PUMP No1 
M 7.8kW 16.5AMPS 

r.., 3 

J 

: 

3 2 1 
2A 4/ 

R052- con 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E.STOP RELAY HEALTHY 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE 

SPARE 

SPARE 

. 

--e 
I a 

5 18 

32A 
12=0.63 120.2AI 
IF. 6 (192A1 

D101 0101 0104 11....(3c)____o______QE< 
0101 

uo 
-I;Z)--1 MOTOR THERMISTORS j 

AUX PLUG 

6 7 1 

0102 
0102 Note 1 \ 04-1 

/ON b 4A 

.1110_0/e/02 
6 9 2 

131 ___7(..*-- 
1703. D03 

0103 
1K6 113 

T__(D103 
III-1 

10 11 3 

10 - 
112 

0104. 1K4 0104 0104 0104 
D104 

2 

12 13 4 
LEI MILT 

PUMP 1 
1K21 

.-1 -,,ILIE KEYPAD 
0105. 11.56 0105 0105 

0105 

PS-P1 

5A 24VDC 

14 15 5 

POWER 
SUPPLY 

-11115 

D106 0106 D106. 1220_0____13_c 
0106 

I I I 

15 17 6 

-III 
0107. 1K3 0107 

0107 
00- 1,00 

o_iii_<0107 
18 19 7 

\ 1204 
8____a_< 0/0 DIN 0 

10A 
/ 

100- 20 21 e 

101 STARTER FAULT RELAY 
REF 02:C22 

01090_< 
0109 

0 
1 121 .........0- 24 

ii___122__1K3 
OPERATE 1K1 

22 23 9 

4 

onoo____a_< 
0110 

RESET 
101 702 1S4 ;04 

814 

113 ..0-0- 14 11-119 

RUN 
34 

U 
1K2 

in 

LINE CONTACTOR 24 25 10 
R052- 

REF 02:A3 O 
26 

STARTER RUNNING RELAY 
REF 0202:(12 

HOURS RUN METER RTU DIGITAL OUTPUTS 
24VDC POWER SUPPLY - 

Set terminating 
to 

1133 .0.,....0- 0 E 
HRM1 

to MODBUS 
BB 

MODULE 

B6 
i 

RS485. FROM 'OFF' 

a I 
\ A 

REFER SHEET 09:C7 

ROSE 
R056 - ROS6- 

ROSA 
switch 

ti RTU 
} REF 09:F12 

TO SOFT 
STARTER 2 

I--- 
(Teel; 

I 

A R5485A 

: 
ZA 

3 

1K20 0001. 0001 0001 D001- 
RUN COMMAND 

: 44" RSA8SA- 

L__ Cable il REF 01E1 0001 
REF 0264 

E/STOP 
"1-'3 
1K4 

.7 

1K4 
204 

5 2 C I NO 4 
1K21 

6 

0002 0002 0002 0002- FAULT RESET 
....--° 
171 

0002 
02:C3 8 4 C 3 NO 7 9 

1K22 
REF 

0003. 0003 D003 0003- 
EMERGENCY MODE INTERRUPT 

1:C° 
101 101 

1T1 

E.STOP RELAY 0003 
REF 07: B3 

REF 02.E4, F3, B13 11 6 C S NO 10 12 

0004. 0004 SPARE 
AI 

SSE( 

AT 
POWER ON RESET TIMER D004 
REF 02:E4 TIMING DIAGRAM % 8 C 1 NO 13 

155 EM.START 

A9, 1K4 OFF ON 
0 1 0- T1 COIL 4 I- TIMER ENERGISED 

ON PULSE lt//, 

......-,......0 9, 

1K20 107 
1K6 11 CONTACT 

RUN 
0245 
RELAY RESET EM 

STOP RELAY 
REF 

CONTROL OCT 'POWER ON' RELAY 
REF 021112 

EMERGENCY PUMP MODE SELECTED 

NOTES 

....."-° 

EMG1 

REF 07.135 

lif 01 101 
1K5 I 

F HS 
1 10 

OF ON O _. 
0 10 

155 EM.START 

100 - 

1. INCOMING GENSET, MAIN, PUMP & 01ST. BOARD 

? 
° H 2 

6 
e 

;- 
t 
E 

2 

23- ' 

LEGEND: CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT LEVEL & 

LOAD ENSURE MIN TYPE 1 CO-ORDINATION WITH 
CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES & CABLE CORES ARE FERRULED WITH 

GRAFOPLAST S12000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

RTU MARSH. CET BREAKER TERM 

O RN MARSH. LINK TERMINAL 

0 SWITCHBOARD CONTROL TERM. 

o SWITCHBOARD GENERATOR TERM. 

0( FIELD TERMINAL 

GI RN TERMINAL 

SS TERMINAL 

(, Dm ) DIGITAL INPUT 

< DOM > DIGITAL OUTPUT 

or ANALOG INPUT 

ANALOG OUTPUT li Ao I 
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I 
to 12 3 I 14 

I 
15 

I 
16 

A 

- 

8 

c 

- 

D 

G 

- 

H 

1 

- 

J 

CONT'D FROM SHEET 02 

N R W B DE-CONTACTORS 24VDC POWER SUPPLY - RTU DIGITAL INPUTS 

0 

E 

F 

; 

.. 
74 - 

6 
_ 

- 

§ H 

e:i 

k 
8 

6- 

E 

05 2K1 DANFOSS 
MU MCC:15-0021B T111 MOOBUS 
11.2 Rated! T2 

Medium Duty 

L3 17A T3 ll 

SOFT PE 
STARTER 

2U1 
5 

6 

17 RUN 

18 COMMON 

RESET C.-y-D 
115 

116 

11A5 A6 

FAULT 

REFER SHEET 09:(7 

-Gm- 

-C- 
-C- 

ROS3 
I 16- ROS3 

R053- "--r-c) 
, SUBMERSIBLE PUMP No2 - M 7.BkW 16.5AMPS . 

r..,3 
A 3 2 i '" 4/ 

R0S3- tom 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E.STOP RELAY HEALTHY 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE 

SPARE 

SPARE 

, 

a 
5 is ),,, 

32A 
11,0.63120.2AI 
Im. 6 1192AI 
Note 1 

20N 

\05-1 
, 4A 

D117. 22<5. D/7.7 
0117 )- 

230 

_/ 
6 7 1 

-7 (-- DI18. 211.0_210)p_ciFKg 
0118 )--- 

-1;6-I MOTOR THERMISTORS 

J 

AUX PLUG 

e 9 2 

231 
DI19. 

0179 
0119 

2K6 
13 

.___ _12.,,_________0__a__(.0119 ..)- 
111-i 10 

11 3 

20 ..---4> 

n 
D120. 2K:....:0_o_______ia_<0120 0120 0120 )--, 

PUMP 2 

CF 12 13 4 

leINIL 
21(21 

-1----0-1-L25 
KEYPAD 0121 )-.. 214. ty_o___. 

PS-P2 
5A 24VDC 

1.: 

15 5 

POWER 

SUPPLY 
- 

00 II 22 211 22(2o____o_________uv_(Dl22 0122 
D122 .)-- 

I I . I 

15 17 6 

Din, o..E232K3 R 
0I23 

00- 1200 
)---. 

18 19 7 

\ GD5 
b 10A 

201 200- 20 

STARTER FAULT RELAY 
REF 03:Ct2 

lit42C--(.13 

201 201 
1121 .........47- 24 

OPERATE 

209 
12K3 

2K1 

22 9 

204 
0126 C7-124, _)- 

2S3 RESET 

202 2S4 204 

204 

13 00/3.- 14 0-211 
RUN 

-El 
2K2 

LINE CONTACTOR 24 25 10 
ROSS- 

REF 03.63 0 
STARTER RUNNING RELAY 

26 

REF 03:C0 

HOURS RUN METER RTU DIGITAL OUTPUTS 
24VDC POWER SUPPLY - 

, 

Set terminating Set 
to 

133 ......0-- 34 10-21.1----.-0 
HRM2 

El 200- MODBUS MODULE 
86 BB B7 

RS4814. FROM SOFT 'ON' 1 ! SHEET 09,C7 

ROS7. ROST 16. 16- ROS7- 
ROS7 

switch 
RS48SA- STARTER 1 

REF 02:E7 
II 

L--1 Cable 117 2 1 ZA 3 

2K20 

204 m 2K4 

Don. 0017 0017 D017- RUN COMMAND 201 0017 

E/STOP 
--143 
21(4 

1 NO 4 6 
2K21 

REF 03:F4 

0018. 0018 0018 0018- FAULT RESET 
......"° 

271 

0018 
REF 03.C3 8 4 C 3 NO 7 9 

2K22 Dow. 0019 0019 0019 - 
EMERGENCY MODE INTERRUPT 

15 
201 201 2T1 

E.STOP RELAY 0019 
REF 07: C3 REF 03:E4, F3,1313 11 6 C 5 NO 10 

0020. 0020 SPARE 
Al 

SSEC 

At POWER ON RESET TIMER D020 
REF 0314 TIMING DIAGRAM 14 BC 1 NO 13 

2S5 EM.START 

20 2K4 OFF ON 
0 I 

T1 COIL -, tt I- TIMER ENERGISED 

T1 J ON PULSE 00, 
......"4) SO- 

2K20 207 r 21S6 CONTACT 

AY 

RESET EM 
STOP RELAY 

REF 03 :85 

CONTROL CCT 'POWER ON' RELAY 
REF 03:872 

EMERGENCY PUMP MODE SELECTED 

NOTES 

EMOI 

'S -REF 07:85 

201 201 2K5 

OFF ON 208 201 t(V_.. 
0 1 SO 

Y 

2S5 EM.START 

200- 

1. INCOMING GENSET, MAIN, PUMP 8 DIST. BOARD 

LEGEND: CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT LEVEL 8 
LOAD ENSURE MIN TYPE 1 CO-ORDINATION WITH 
CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. ALL WIRES 8 CABLE CORES ARE FERRULED WITH 
GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

4. FAULT LEVEL OF 20kA AT 415V FOR 0.2sec. 

ORR, MARSH. CCT BREAKER TERM 

O RTU MARSH. LINK TERMINAL 

0 SWITCHBOARD CONTROL TERM. 

SWITCHBOARD GENERATOR TERM. 

)1( FIELD TERMINAL 

GI RN TERMINAL 

SS TERMINAL 0 DIGITAL INPUT 

IAI > DIGITAL OUTPUT 

Agi ANALOG INPUT 

I MIN II ANALOG OUTPUT 

Sheet 03 8 ..__ 
ii 

9 

; 
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2 I 3 I 4 5 7 B 9 
I 10 12 13 I 14 

RI-ShRVI-D 
OR 

DR" 

S vp 

DRAFTED P. HAGUE 
DRAFTING CHECK A.WITTHOFT 

P 

P.HAGUE 

DESIGN R.P.E.O. No DATE 

CONT'D FROM SHEET 03 

E N R WB 

C18 

20A 
Ir.0.63 I12SA1 

6 1120A) 

{ 24VDC SUPPLY 
REF 09:11 

G.ANDERSON 

PRINCIPAL DESIGN MANAGER DATE 

0 10.12 ISSUED FOR REVIEW P.N. A.W CAD FILE 57 030250LO 
No DATE AMENDMENT DRN APD 

311111,1411 VP WS/ 

B.C.C. FILE No 
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A.WTTHOFT 

"DESIGN CHECK 

5 6 

M.BARRETT 

R.P.E.O. No. DATEA CLIENT DELEGATE 

7 

imilo) OUEENSLAND 

UrbanUtilities 
A DWRION C4 11,1 1111141APIE CITY COUNCIL 

10 

7TOL 
DE-CONTACTOR 

IN SWITCHBOARD 

JR3. 

r 

L 

EMERGENCY STORAGE VESSEL 

1 

751 
DEWATERING PUMP 

OFF AUTO TEST 

1 1 0-.- 702 11, 703 704 
7K1 

II 110 
-J 

SPRING RETURN TO AUTO 

1TOL 

EMERGENCY STORAGE 
DEWATERING PUMP 
1.74W 4AMPS 

ROS7. 

ROS7 0014. 
28 

RTU DIGITAL OUTPUTS 

EMERGENCY STORAGE SEWATERING PUMP 

13C 

0024N0 0 0014 

17 NO 27 

NOTES 

U 
7K20 

ROS7- 

0014- 0 
30 

1. INCOMING GENSET, MAIN, PUMP & DIST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 
SHROUDED. 

2. CIRCUIT BREAKERS RATINGS TO SUIT FAULT 
LEVEL & LOAD ENSURE TYPE 2 CO-ORDINATION 
WITH CONTACTORS & OVERLOADS TO IEC 947-4-1. 

3. FAULT LEVEL OF 204A AT 415V FOR 0.2sec. 

4. ALL WIRES & CABLE CORES ARE FERRULED 
WITH GRAFOPLAST SI2000 COMPATIBLE LABELLING. 

SITE TITLE 

SP182 SUMP PUMPS 
KIMBERLEY STREET SCHEMATIC DIAGRAM 

LINE CONTACTOR 
REF 05:812 

DEWATERING PUMP 
RUN COMMAND 
REF 05,C13 

LEGEND: 

RTU MARSH. CCT BREAKER TERM 

0 RTU MARSH. LINK TERMNAL 

SWITCHBOARD CONTROL TERM 

SWITCHBOARD GENERA TOR TERM. 

FIELD TERMINAL 

RTU TERMINAL 

SS TERMNAL 

01" ) DIGITAL INPUT 

< 0081 > DIGITAL OUTPUT 

ANALOG INPUT 

ANALOG OUTPUT Aor 

Sheet 05 
FOR REVIEW 

SHEET No 5 

Queensland Urban Utilities DRAWING No. 

SEWAGE PUMP STATION DRY WELL SUMP PUMP 486/5/7-0302-005 
EM. STORAGE DEWATERING PUMP 
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13 1 

240VAC 
FILTERED 
SUPPLY 018 
REF OtE13 

5A 24VDC 

650 

N11 
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(ABLE No. STATUS SIZE CORES TYPE LENGTH Iml 

Note 1 

FROM TO (ABLE FUNCTION NOTES 

P11 NEW $5raci 4C PVC/CU/PVC Note2 ENERGY Supply POLE 16441%1 Switchboard *ming Mains Stmply Refer Note2 for Cable Protection 

E01 NEW Ern' N Bulling Mire Switchboard Ea-Iti stir, Nair Earth 

POS RISING lare 3C.E Rabe (Subrerstilel Steil-061mi - Pam Oe-Eontachr Nam Not Pump 1 Motor Feed 

P00 casiete la& 3CtE Rattle (Submerstlel Switchboard - Pimp De-Contactor Nom Not Pump 2 Motor Feed 

P10 NEW 25m' 3CtE Recite IStimersitel Switchboard Era Storage Talk Oewatenvg Pump En Storage Tank DewaterinPum 

P23 NEW 25m' 2(.E PVC/CU/PVC Switchbord External Area LOU Area Lighter; 

C100 EASING Lbw? /C Reilbte (StOnersiblel Switchboard - Pimp Am Plug Pump Not Pump 1 Motor Thernistors 

(200 DOSING 15mil 7( Flexile (Submersible' Switchboard - Pulp Am Plug Pump 1132 Pump 2 Motor Therristots 

CO1 NEW 15nre IC Vendor-020130FSP-Shield Switchboard Serchrge Imminent Probe Sircbarge Iroirrent Sgni (SRI 

CO2 NEW 1.5nr? it Vendor-020130FSP-Sneld Switchboard Wet Well Nsti Level Probe Wet Well Filth Level Signal (LR31 

101 IEW Vann Switchboard Wet Well link-ascent Level Sensor Primary Wet Well level Ind Excess Length - See Note 3 

102 NEW Venda Switdtoard Delivery Pressure transmitter Delivery Pressure bated Iv Valve PH 

103 NEW Vendor Switchboard Emergmcy Storage Level Transmitter Emergency Storage Level 

106 NEW 24 AWG 1Pr 120 otn Twisted P* Sean:Pan( - RTU Switchboard - Soft Starter Not 125485 Corms Overall Screened Twisted Pair 

107 NEW 24 AVG 1 Pr 120 on Twisted Par Switchboard - Soft Starter Not Switchboard - Soft Starter No2 Rues Lorca everail Screened Twisted Par 

111-113 NEW Ethernet Stahl-board R111 Ernihic Display/Modem/Rad° Comtuications 

X01 NEW Vendor Switchboard - Ratio Amid Coax Sage Protector Rano Connunlotkos 

002 NEW 00401 Amid Coax Sale Prater-Kr Aerial Radio ConnunIcatIons 

NOTE: 

1. THE CONTRACTOR IS RESPONSIBLE IN 

DETERMINING THE ACTUAL CABLE LENGTHS 
REQUIRED ON SITE. 

3. ALLOW SUFFICIENT LENGTH ON CABLE TO 

ALLOW FOR REMOVAL OF PROBE AND CONDUIT. 
EXCESS LENGTH TO BE STORED IN ELECTRODE 
BOX VOLTAGE DROP 

VJ 

mD 
2. PROTECT THE MAINS CABLE USING PVC 
SHEATHED FLEXIBLE METAL CONDUIT SUCH 

Mains Cable 

AS 'ADAPTAFLEX' FROM 150mm Min WITHIN ??mm2 = ( ?. ? ?mV /Am) 
THE PVC MAINS CONDUIT CAST IN THE SLAB ??mtrs x ??A x ?.?? / 1000 rF 
UP TO THE GLAND PLATE. TERMINATE USING Voltage Drop = ?.??volts to Main Switch 
PROPRIETARY GLAND. SEAL AROUND CABLE 
AT EXIT POINT OF CONDUIT TO PREVENT Maximum circuit length for 
INGRESS OF VERMIN. 'Fault loop Impedence' 
PROVIDE ADEQUATE EXCESS FOR ??mtrs, based on ??A supply fuses. 
RE-TERMINATION. 
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CONSTRUCTION - EXTERNAL SWITCHBOARD 

Cubicle construction 3mm Marine grade Aluminium 152511 

Plinth construction 200060 channel 6061 T6 Grade Aluminium. 

Folded, *Pulse NIG' 1 "T1G welded with all visible seams and joints fully welded, free from 

splatter and ground smooth where needed. 

External doors and covers fitted with Emka 1011 -201 self grip seal. 

Stainless Steel "0" Handles fitted where indicated on the drawings. 

M6 Earth studs fixed to the interior of all doors and hinged escutcheons and on adjacent cubicle 

interior surfaces. Fit dedicated earth stud adjacent main earth bar for switchboard earth. 

Door stiffeners, door stays, cable straps, and document holders etc fitted where shown on the 

drawings. 

Door stay arms to be S/Steel and of sufficent strength to prevent being deformed when 

subjected to reasonable loads. Minimum 3mm S/Steel. 

Lift-off covers and mounting panels fixed with M8 studs & stainless steel dome nuts. 

Gland plates manufactured from 3mm aluminium, unless otherwise shown. 

Inspection/Access plates manufactured from 3mm aluminium. 

Gland/Inspect/Access plate openings fitted with M6x1.0 flat head closed end rivet nuts. (Detail F) 

Cable glands to be fitted with compression side Installed within cubicle. (Detail GI 

Gland/Inspection/Access plates to be fitted with seals attached to cubicle. 

Gland/Inspection/Access plate fixings at 100mm. 

Gland/Inspection/Access plates to maintain a 50mm clearance from section dividers. 

Gland/Inspection/Access plates are NOT to be split. 

Inspection/Access plates are NOT to be earthed. 

Provide Shrouding to all live parts to P20 where required. 

Hinges (external) Selectrix HIB650ss-316. Stainless steel. 

Star washers fitted under all hinge screws. 

Hinged escutcheons fixed with Emka 1/4 turn 1000-U142 

All equipment to be removable via front access. 

Install switchboard with non-hydroscopic material between plinth and concrete slab. (Detail El) 

All escutcheons to open a minimum of 90* 

All sheet metal edging to be de-burred. 

Lodu Doors 1- 9 & 

DORE ELECTRICS - Swing Handle SHKSS Universal Locking - 92268 

DORE ELECTRICS - 3 point lock rod set - TLR24 

Half Profile Cylinder 

Key Codes RC496A, RC4%AB, RC496ABC refer to each door for clarification. 

Locks Door 12 

DORE ELECTRICS - Swing Handle SHKSS Universal Locking - 92268 

DORE ELECTRICS - 3 point lock rod set - 11022SS (all 5/Steel) 

Lockwood Barrel Lock, Key Code RC496A8 

Locks Door 10 

DORE ELECTRICS - Swing Handle SHPSS Padlockable - 316 

DORE ELECTRICS - 3 point lock rod set - TLR24 

ENERGEX padlock, S/Steel Shackle, 45nm brass pin tumbler. 

Energex Key No325. c/w 2 keys. 

OPERATING PARAMETERS 

Standard 

Current & Frequency 

Rated Operational Voltage Lle 

Rated Insulation Voltage Ui 

Rated Auxiliary Voltage 
Rated Current (Main Bus) 

Short Circuit Current Inc 

Duration of Isc 

Degree of Protection 
Measure of Protection by barriers 
and enclosures. 
Service Conditions 
Mass 

Forms of Segregation 

AS 3439.1 

AC 50Hz 

415 VAC 

660 V 

240 VAC / 24 VDC 

300 AMPS 

20 kA 

.2 sec 

IP 56 to AS 1939 

Outdoors 
Not exceeding 2000kg 

Form 3 

WIRING 

All wiring to be PVC V90 HT 0.6/1Kv Grade with tinned conductor. 

Control and instrumentation wiring has flexible copper conductors, and is colour coded 

as detailed below, each individual wire shall be numbered each end, and terminated by 

the use of appropriate pre-insulated crimp lugs or pins. 

Separate lugs or pins shall be used for each conductor. A proprietary double pin lug 

may be used to terminate two conductors. 
Use proprietary bridging links when required to common up terminals. 

Not more than two wires shall be connected to any terminal. 

Not more than one wire shall be connected on one side of any tunnel type terminal. 

Where multiple connections are required on tunnel terminals, proprietary terminal link 

bars shall be used. 

Power wiring to be minimum 2.5sqmm stranded copper conductors, phase colour coded 

as detailed below. 

Control wiring to be minimum 1.0sqmm flexible copper conductors, colour coded as 

detailed below. 

Low level control signals to be minimum 0.5sqmm flexible copper conductors. colour 

coded as detailed below. 

Wiring between RTU terminals & RTU disconnect plugs to be multicore cable with 

0.5scirem flexible copper conductors. 

4-20mA analog signals (internal & external) wired in shielded pair minimum size 

0.5sgrem, and earthed at one end only. (Switchboard end for external signals) 

All 240VAC wiring in the RTU or PLC sections shall be double insulated and all terminals 

shall be shouded and labelled- ' Danger 240VAC' 

Earth cables minimum 2.5sqmn flexible. 

Doors and hinged escutcheons bonded with flexible tinned copper braiding. 

Disconnection zone door to be bonded with flexible copper B/Wire. Heat shrink at lugs. 

Switchboard to have dedicated earthing cable bonding directly to main earth bar. 

Ensure minimum clearance of 100rim is maintained between cable ducting & gland plates. 

Wire numbering will be equal to Grafoplast S12000 system. 

Terminal strips to be mounted 30mm off equipment panel to aid termination. 

Wire numbers are readable left to right,bottom to top as shown. 

2111 

Supply spare 'RTU fuse terminal' fuses separately 2x10A, 2x5A 4x2A, 6x.5A 

All cable glands to be Stainless Steel type. 

COLOUR CODE 

Phase wiring (A,B1C) 

Potential Meterrig1240/415 VAC) 

Current Meterig (Secondary) 

240 VAC Control Active 

240 VAC Neutral 

Extra Low VDC Positive stoles 
Extra Low VDC Negative supplies 

General Extra low VDC Wring 

RTU I PLC Wiring 

Electrode Wiring 

Intrinsically safe wiring 

Earth 

Door 1 Escutcheon Earth Bonds 

Red, White, Blue 

Red, White, Blue, Black 

Red, White, Blue, Crey 

Red 

Black 

Orange 

Violet 

Grey 

Grey 

Salmon 

Light Blue 

Green/Yellow 

Green/Yellow 

1.5scrnm 

1.5sqrrm 

2.5sqrm 

1.0sqmm 

1.0sqmm 

1.0sqmm 

1.0sqmm 

1.0sqmm 

0.5szymn 

1.0sqmm 

1Ssqmm 

2.5sqrm (mid 

4 writ) 

PAINTINg 

Aluminum Surface Preparation. 

Finish smooth all exposed welds, clean, descale, and degrease all surfaces. 

Surfaces pretreatment in accordance with AS 15801 AS 3115 using Novox LF acid etch 

cleaner, Novacoat 12 conversion coating, & clean water rinses. 

Apply DULUX ALPHATECH 3000 powder coat to manufacturer's recommendations. 

CUBICLE I EXTERNAL COMPONENTS DULUX Mist Green (36648) matt finish. 

INTERIOR ITEMS (mounting panels, escutcheons, etc.) DULUX Bright White (321661 

Minimum Dry Film Thickness all surfaces 50 microns. 

LABELS 

Internal labels W/B engraved ABS PLASTIC to label schedule. 
Warning labels R/W engraved ABS PLASTIC to label schedule. 
E/Stop labels Y/B engraved ABS PLASTIC to label schedule. 
F'rst letter = Background colour, Second letter = Lettering colour. 

Main switch label 

Pump CB labels 

Compartment labels 

E/Stop labels 

Warring labels 

MAIN SWITCH 

400A 

PUMP No) 

250A 

RTU 

lOrnm 

lanm Colour B/W 
Material ABS PLASTIC 

bein 
Material ABS PLASTIC 

4mm Colour W/B 

lOmm 

EMERGENCY STOP f-- 4mm 

DANGER 415V 
ISOLATE ELSE WHERE Son 

Material Stainless Steel 

rcitoeurrial ABS PLASTIC 

Material ABS PLASTIC 
Colour R/W 

Internal labels secured by M3 chrome plated metal threads. 

CB's to be identified with indvidual labels as per label schedule. 

Labels obstructed by switchboard wiring are relocated to adjacent duct lid and secured 

by M3 nylon threads. Lid to be secured by a single cable tie at one corner. 

External labels 1mm thick 316 grade s/steel secured by M3 316 s/steel metal threads. 

All Internal and external labels are to have bevelled edges. 
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