
4) (uli:66ND ) ritilities 

SEWAGE PUMP STATION 

RELIABILITY IMPROVEMENT PROJECT 

SITE SPECIFIC FUNCTIONAL SPECIFICATION 

SP056 PERKINS ST 

SEWAGE PUMPING STATION 

SP056 Perkins Street Brighton SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS1038 Active 10/12/2014 Page 1 of 74



SP Reliability Improvement Project Functional Specification: SP056 Perkins St 

Revision Control 

REVISION 
NUMBER 

DATE REVISION DETAILS RESPONSIBLE 
OFFICER 

1-00 1st Sep 2012 Developed from Template V3-10 Alex Witthoft 

Document Consultation 

Please review this document and add your comments where necessary. To ensure that this project 
is completed on time, please forward you comments by the requested date to: 

G. A., Document Administrator, BTC, Roma St 

VERSION FORWARDED TO DATE 
SENT 

REQUESTED 
RETURN 

DATE 

DATE 

RETURNED 
COMMENTS 

REC'D 
(YIN) 

INCORP 
(YIN) 

PLEASE RETURN THIS DOCUMENT TO DOCUMENT ADMINISTRATOR 

DO NOT SEND IT ANYWHERE ELSE! 

SP056 Perkins Street Brighton SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS1038 Active 10/12/2014 Page 2 of 74



SP Reliability Improvement Project Functional Specification: SP056 Perkins St 

Table of Contents 

1 INTRODUCTION 5 

1.1 SITE LOCATION 5 

1.2 STANDARD DESIGN OPTIONS 6 

1.3 SITE DETAILS 7 

1.3.1 Network Details 7 

1.3.2 Pump Details 7 

1.3.3 Generator 7 

1.3.4 Site Control Levels 8 

2 NON STANDARD DESIGN 9 

2.1 EQUIPMENT AND PHYSICAL IO 9 

2.2 CONTROL FUNCTIONS 9 

2.3 MONITORING AND ALARMS 9 

2.4 CALCULATIONS 9 

2.5 ON SITE DISPLAY SCREEN 9 

2.6 UUTS ALARM INSTRUCTIONS 9 

2.7 UUTS PICTURE 9 

3 SEWER NETWORK OVERVIEW 10 

APPENDIX A: DRAWING LIST I 1 

APPENDIX B: PHYSICAL I/O LIST 12 

APPENDIX C: CONTINGENCY 2002 DATA 13 

APPENDIX D: PUMP STATION DATA 14 

4 REFERENCES 15 

SP056 Perkins Street Brighton SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS1038 Active 10/12/2014 Page 3 of 74



SP Reliability Improvement Project Functional Specification: SP056 Perkins St 

Table of Figures 

Figure 1: Location Map 5 
Figure 2: Network Overview 10 

Table of Tables 

Table 1: Standard Options for a Sewerage Pumping Station 6 

Acronyms 

BWTS Brisbane Water Telemetry System 

RTU Remote Telemetry Unit 

SCADA Supervisory Control And Data Acquisition 

mAHD Metres above Australia Height Datum 

TWL Top Water Level 

BWL Bottom Water Level 

SP056 Perkins Street Brighton SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS1038 Active 10/12/2014 Page 4 of 74



ucu UBD on Disk Brisbane - [Brisbane 1:20000 - Level 1] 

SP Reliability Improvement Project Functional Specification: SP056 Perkins St 

1 INTRODUCTION 
This specification has been developed for SP056 Perkins 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)" I 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 
SP056 Perkins St is a conventional station containing 2 pumps with fixed speed drives and is 
located on Perkins St, Sandgate. 
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1.2 Standard Design Options 
The standard design options checked in the table below have been included in the design for 
SP056 Perkins 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 YES Individual pump reflux valve micro switch. 

D1 - Upstream Manhole Surcharge Imminent Probe 

D2 - Upstream manhole surcharge imminent - Electrode 

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

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

G - Emergency Storage Level Sensor & Dewatering Pump 

H YES Station delivery flow meter. 

I GSM Backup Communication Options. 

J 
Field 

Disconnect 

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 YES Current Transformer (CT) metering. 

01 YES Pumps Fully interlocked 

02 Pumps Interlock with Genset Only 

P - Wet Well Washer 

Q Valve Pit Sump Pump and Level 

R HIGH 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: SP056 Perkins 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 S5 

Macro Catchment 54 

ADWF 32.6L/s 

1.3.2 Pump Details 

Pumps Size 2 x 63 kW 

Dry Weather Hrs : 17.51 hrs/wk 

Avg Pump Cycle : 1.69min on / 14.50 min off 

Design Duty Point 312 Us @ 11m 

1.3.3 Generator 

Generator Size 

Number of Pumps that can run 1 
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1.3.4 Site Control Levels 

Wet Well 

Description 

Pre- 
Upgrade 

Levels 

Proposed 
Changeover 

Levels 

Proposed 
Final 

Levels Units 

Range 7.300 7.300 7.300 M 

Surcharge occurring level 0.580 0.580 0.580 mAHD 

Surcharge imminent level 0.294 0.294 0.280 mAHD 

Inhibit mode start level - 0.080 0.080 mAHD 

Inhibit mode stop level - -0.120 -0.120 mAHD 

Emergency Storage Inlet Level - - mAHD 

High alarm level -2.606 -2.602 -2.602 mAHD 

Duty B pump start level - - - mAHD 

Duty A pump start level -3.002 -3.002 -3.002 mAHD 

Duty B pump stop level - - - mAHD 

Duty A pump stop level -5.338 -5.338 -5.338 mAHD 

Low alarm level - -5.556 -5.556 mAHD 

Wet well empty level (4mA of Probe) -5.606 -5.606 -5.606 mAHD 

Flow Meter 
Description Level Units 

Range ?' ?? I/s 

Minimum Value (4mA) ??? I/s 

Flow high alarm limit 350 I/s 

Flow low alarm limit 250 I/s 

Pressure Gauge 
Description Level Units 

Range 20.000 m 

Minimum Value or elevation (4mA) 1.689 mAHD 

Pressure high alarm limit 17.1689 mAHD 

Pressure low alarm limit 7.689 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: SP056 Perkins St 

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

2.1 Equipment and Physical I0 
This site is standard with the standard design options implemented as detailed in Section 1.2: 

Standard Design Options. (Refer to site-specific physical I0 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 

00 486/5/7-0290-000 Site Cover Sheet 

01 486/5/7-0290-001 Power Distribution Schematic Diagram 

02 486/5/7-0290-002 Pump 01 Schematic Diagram 

03 486/5/7-0290-003 Pump 02 Schematic Diagram 

047, 486 5 7-0290 -004 RESE1?1.ED FOR Pump I13 S( Ilona( ic Dit(.41 ill)! 

05# 486/5/7-0290-005 RESERVED FOR Dry Well Sump & Em. Storage Dewatering Pump 

06,,- 86,5,7-0290-006 RESERI.ED FOI? (iclicralor C.cmirol 

07 486/5/7-0290-007 Common Control Schematic Diagram 
08 486/5/7-0290-008 Common RTU I/O Schematic Diagram 

09 486/5/7-0290-009 RTU Power Distribution Schematic Diagram 

10 486/5/7-0290-010 RTU Digital Inputs Termination Diagram - Sheet I of 3 

11 486/5/7-0290-011 RTU Digital Inputs Termination Diagram - Sheet 2 of 3 

12 486/5/7-0290-012 RTU Digital Inputs Termination Diagram - Sheet 3 of 3 

13 486/5/7-0290-013 RTU Digital Outputs Termination Diagram - Sheet 1 of 2 

14 486/5/7-0290-014 RTU Digital Outputs Termination Diagram - Sheet 2 of 2 

15 486/5/7-0290-015 RTU Analog Inputs Termination Diagram 
16 486/5/7-0290-016 RTU Analog Outputs Termination Diagram 
17 486/5/7-0290-017 Common Controls Termination Diagram 
18 486/5/7-0290-018 Equipment List 
19 486/5/7-0290-019 Cable Schedule 

20 486/5/7-0290-020 Switchboard Label Schedule 

21 486/5/7-0290-021 Switchboard Construction Details -Sheet I of 3 

22 486/5/7-0290-022 Switchboard Construction Details - Sheet 2 of 3 

23 486/5/7-0290-023 Switchboard Construction Details - Sheet 3 of 3 

24 486/5/7-0290-024 Field Instrumentation - Installation Details 
25 486/5/7-0290-025 Field Instrumentation - 1-Box 
26., 486/5/7-0290-026 Dry Well Disconnection Box 

27 486/5/7-0290-027 SWBD General Arrangement Elevations 
28 486/5/7-0290-028 SWBD General Arrangement Sections 

29# 486/5/7-0290-029 Generator External Connection Cubicle 
30 486/5/7-0290-030 Civil Drawing - Sheet I of 2 - Switchboard Locality and Site Plans 

31 486/5/7-0290-031 Civil Drawing - Sheet I of 2 - Switchboard and Equipment General 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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) Urban 

REVISION CONTROL 

SP056 Perkins St 
Physical I.O. Spreadsheet 

Version Date Author Comment 
3-10 01-09-2012 Alex Witthoft Initial Version Developed from Template Version 3-10 
3-11 11-09-2012 Alex Witthoft Merged Slot 7 & 8 with Mixed 10 card - reduced rack size from 8 slots to 7 

Ilk 

A - 

1= 
Individual .urn. moisture in oil MIO sensor and fault rela . 

B OIndividual .um. moisture in stator MIS sensor and fault rela and or bearin. tern. rature fault sensor and fault rela 
C Y Individual .um. reflux valve micro switch. 
D - U.stream Manhole Surchar.e Imminent Probe 
E r Station dr well sum. um. and level indication sensors and rela s. 

F Station .ermanent .enerator ATS and control connections . 

G :111.MStation emer.enc stora.e level sensor and dewaterin. .urn. 
H 

II -..!......7.... I 
K 

1116= 

M 

/1111011W'' 

II 
P 

Y 

- o 
..a...r........ 

- 

Station deliver flow meter. 

EMI Trrryr7.777,-- 
Cathodic Protection. 
-ZIL. 1= 

Odour Control 

..4=1 
Wet Well Washer 

-41111= 

R 

S 

- 

ir-- 
- 

Valve Pit Sum. Pum. and Level 

--.11.z-.'frA. tall= 
Secondar Wet Well Level Sensor Ultrasonic 

T y Prima Wet Well Level Sensor I-1 drostatic 
U Y Deliver Pressure Transmitter 
V Chemical Dosin. 
W - Variable S.eed Drives 
X - Third Pum. 
Y - Power Meter 

XA - Third Pum. with o.tion A - MIO 
XB - Third Pum. with otion B - MIS 
XC - Third Pum. with o.tion C - Reflux 
XW - Third Pum. with o.tion W - VSD 
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WCESCAutilmes SP056 Perkins St 

7 I/O slots - PS CPU and 7 I/O modules, wall mount or 19" rack 
RACK -8110 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 
DI01-D116 D117-D132 DI33-D148 D149-D164 D001-D016 D017-D032 A10 - A17 

Motorola ACE Parts List 
Qty Item Descriptions 

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 / 8AI +/- 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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SP056 Perkins St 
4.) Urban Idities Physical 10. Spreadsheet Digital Input Card 1 

. 
D101 1 pmplmainsPower Pump control power available On 7 

# 
1101 

Schem 
Sheet 02 

Term 
Sheet 10 

0 
- 

D102 2 pmpllocalStart 

pmp1localStop 

Pump local start pushbutton 
Pump local stop pushbutton 

Not Pressed 
Not Pressed 

Pressed 
Pressed 

9 D102 Sheet 02 Sheet 10 - 

0103 3 11 D103 Sheet 02 Sheet 10 - 

D104 4 pmpleStop Pump emergency stop pushbutton Fault Healthy 13 0104 Sheet 02 Sheet 10 - 

D105 5 pmpllocalReset Pump local reset pushbutton Not Pressed Pressed 15 0105 Sheet 02 Sheet 10 

D106 6 pmplrunning Pump running Not Running Running 17 D106 Sheet 02 Sheet 10 - 

0107 7 pmplfault Pump starter fault Healthy Fault 19 0107 Sheet 02 Sheet 10 - Either SS or VFD 

D108 8 21 0108 Sheet 02 Sheet 10 A 

0109 9 23 Dl09 Sheet 02 Sheet 10 B 

DI10 10 pmplreflux Pump reflux valve microswitch Not Closed (Flow) Closed (No Flow) 25 DI10 Sheet 02 Sheet 10 C o 
D111 11 28 D111 Sheet 08 Sheet 10 D 

DI12 12 stnlenergexPower Station energex mains power Off On 30 DI12 Sheet 08 Sheet 10 1:1 

DI13 13 stnlmainsPower Station mains power Off On 32 DI13 Sheet 08 Sheet 10 - 

DI14 14 stnIsurgeDivOK Station surge divener heatihy Fault Healthy 34 0114 Sheet 08 Sheet 10 - 0 
D115 15 stnllocalRemote Station local remote switch Local Remote 36 DI15 Sheet 08 Sheet 10 - 

DI16 16 wwIlsurchImm Wet well surcharge imminent Healthy Surcharge Imm 38 DI16 Sheet 08 Sheet 10 - 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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i 
uo # 
D101 

Dit aiut 

1 

lives 

pmp2mainsPower 

SP056 Perkins St 
Physical I.O. Spreadsheet 

Descrl tion 
Pump control power available 

Digital Input Card 2 

-.7rozo 

Off On 7 DI17 Sheet 03 Sheet 11 - 

D102 2 pmp2localStart Pump local start pushbutton Not Pressed Pressed 9 DI18 Sheet 03 Sheet 11 - 

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 - 

0105 5 pmp2localReset Pump local reset pushbutton Not Pressed Pressed 15 DI21 Sheet 03 Sheet 11 - 

0106 6 pmp2running Pump running Not Running Running 17 DI22 Sheet 03 Sheet 11 

0107 7 pmp2fault Pump starter fault Healthy Fault 19 DI23 Sheet 03 Sheet 11 Either SS or VFD 

0108 8 21 DI24 Sheet 03 Sheet 11 A 

D109 9 23 D125 Sheet 03 Sheet 11 B 

DI10 10 pmp2reflux Pump reflux valve microswitch Not Closed (Flow) Closed (No Flow) 25 DI26 Sheet 03 Sheet 11 C 

Dh1 11 wwIlsurchImmOK Wet well surcharge imminent signal healthy Fault Healthy 28 0127 Sheet 08 Sheet 11 Added In version 3-10 

DI12 12 rtulBattSystem RTU battery system OK Fault Healthy 30 0128 Sheet 08 Sheet 11 - 

DI13 13 rtulmainsPower RTU control power Off On 32 D129 Sheet 08 Sheet 11 - 

D114 14 stnlemergPmphode Station emergency pumping mode Not Active Active 34 D130 Sheet 08 Sheet 11 

D115 15 wwIlhigh Wet well high level Healthy High 36 DI31 Sheet 08 Sheet 11 

Sheet 11 - 0116 16 stnlDoorStatus Station security alarm (Doorswitch) Alarm Healthy 38 DI32 Sheet 07 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP056 Perkins St W Urban _ _Titles Physical I.O. Spreadsheet Digital Input Card 3 

0101 1 

.1I1IIIIIIIIIIII-'73=11111111 
stn TSGstatus Station transfer switch - generator status Not Generator Generator 

..21U11111LL.L. 
7 

.iiii", 
DI33 

'',L '''----. 411iti. _ FAT SAT 
Sheet 06 Sheet 

D102 2 9 DI34 Sheet 06 Sheet 11 F 

0103 3 11 0135 Sheet 06 Sheet 11 F 

D104 4 13 DI36 Sheet 06 Sheet 11 F 

0105 5 15 DI37 Sheet 06 Sheet 11 F 

0106 6 17 DI38 Sheet 06 Sheet 11 F 

0107 7 19 DI39 Sheet 06 Sheet 11 F 

0108 8 21 0140 Sheet 06 Sheet 11 F 

0109 9 23 DI41 Sheet 06 Sheet 11 F 

DI10 10 25 DI42 Sheet 06 Sheet 11 F 

DI11 11 28 DI43 Sheet 08 Sheet 11 0 
DI12 12 30 DI44 Sheet 08 Sheet 11 K 

D113 13 smplrunning Sump pump running Healthy Fault 32 DI45 Sheet 05 Sheet 11 E 

DH4 14 smplhealthy Sump pump healthy Not Running Running 34 DI46 Sheet 05 Sheet 11 E 

D115 15 stnlfloodHigh Dry well flooded high alarm level Healthy High 36 DI47 Sheet 05 Sheet 11 E 

DH6 16 stnlfloodTrip Dry well flooded trip level Healthy 'Trip 38 DI48 Sheet 05 Sheet 11 E 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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k) OF68iiutilit es 
SP056 Perkins St 
Physical I.O. Spreadsheet Digital Input Card 4 

Dm 1 7 0149 

Schem 
Sheet 04 

Term 
Sheet 12 

0 
X 

0102 2 9 DI50 Sheet 04 Sheet 12 X 

0103 3 11 DI51 Sheet 04 Sheet 12 X 

0104 4 13 DI52 Sheet 04 Sheet 12 X 

DI05 5 15 D153 Sheet 04 Sheet 12 X 

0106 6 17 0154 Sheet 04 Sheet 12 X 

0107 7 19 DI55 Sheet 04 Sheet 12 X Either SS or VFD 

0108 8 21 DI56 Sheet 04 Sheet 12 XA 

DI09 9 23 0157 Sheet 04 Sheet 12 XB 

0110 10 25 D158 Sheet 04 Sheet 12 XC 

DI11 11 28 DI59 Sheet 12 A 

DI12 12 30 DI60 Sheet 12 A 

DI13 13 32 DI61 Sheet 12 A 

DI14 14 34 0162 Sheet 12 A 

DI15 15 36 0163 - Sheet 12 A 

D116 16 38 DI64 - Sheet 12 A 

FACTORY ACCEPTANCE TESTED BY: Date 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP056 Perkins St 
41 Urban _I: dales Physical I.O. Spreadsheet Digital Output Card 1 

vo# 
0001 1 & 2 pmploperate Pump run command Off 

-11111MMEMLI 
Run 4,5 

.iiiiiMilt 
D001 Sheet 02 Sheet 13 - 

I c.7, Z MOM& ,-. 

D002 3 & 4 pmplresetCmd Pump fault reset 
Pump emergency mode interrupt 

Off 
Off 

Reset 
I nterupt 

7,8 
10,11 

0002 
D003 

Sheet 02 

Sheet 02 

Sheet 13 

Sheet 13 

- 

- D003 5 & 6 pmplinterupt 
0004 7 & 8 13,14 D004 Sheet 02 Sheet 13 W 

D005 9 & 10 wwllsignalTest Wet well signal test Off On 16,17 0005 Sheet 08 Sheet 13 - 

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

0007 14 & 15 wwllstrobe Station strobe light Off On 23,24 0007 Sheet 08 Sheet 13 E 

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

0009 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 D011 Sheet 04 Sheet 13 X 

0012 27 & 28 40,41 D012 Sheet 04 Sheet 13 XW 
D013 29 & 30 43,44 D013 - Sheet 13 " 

D014 31 & 32 46,47 D014 - Sheet 13 ^ 

D015 34 & 35 50,51 D015 - Sheet 13 A 

0016 37 & 38 54,55 D016 - Sheet 13 ^ 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP056 Perkins St ) OFfiiiiluti Hues Physical I.O. Spreadsheet Digital Output Card 2 

uo* 
D017 1 & 2 pmp2operate Pump run command Off Run 4,5 D017 Sheet 03 Sheet 14 - 

0018 3 & 4 pmp2rese Cmd Pump fault reset Off Reset 7,8 0018 Sheet 03 Sheet 14 - GI 

D019 5 & 6 pmp2interupt Pump emergency mode Interrupt Off Interupt 10,11 D019 Sheet 03 Sheet 14 - 

D020 7 & 8 13,14 0020 Sheet 03 Sheet 14 W 

0021 9 & 10 16,17 0021 Sheet 06 Sheet 14 F 

D022 11 & 12 19,20 D022 - Sheet 14 K 

D023 14 & 15 23,24 0023 - Sheet 14 K 

D024 17 & 18 27,28 D024 Sheet 05 Sheet 14 G 

0025 21 822 31,32 D025 Sheet 14 ^ 

D026 23 & 24 34,35 0026 - Sheet 14 ^ 

D027 25 & 26 37,38 D027 Sheet 14 ^ 

D028 27 & 28 40,41 D028 Sheet 14 ^ 

D029 29 & 30 43,44 D029 - Sheet 14 ^ 

D030 31 832 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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SP056 Perkins St 
,cl Urban Physical I.O. Spreadsheet Analog Input Card 1 

volt Term Tag Description 4mA 20mA Term. # Wire # Schem Term 0 Comment ' FAT SAT 
A101 1 & 2 wwilrawSIgnal Primary Wet well level raw signal 9,10 A101+,A101- Sheet 08 Sheet 15 

M02 3 & 4 prelrawSignal Delivery pressure raw signal 11,12 A102,-,A102- Sheet 08 Sheet 15 U 
A103 5 & 6 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 

7 

A107 15 & 16 25,26 A107+,A107- Sheet 08 Sheet 15 K 
A108 17 & 18 flwlrawSignal Delivery flow raw signal 27,28 A108-7,A108- Sheet 08 Sheet 15 H 

0 2 & 3 2,3 A001+,A001- Sheet 02 Sheet 16 W 
1 7 & 8 7,8 A002+,A002- Sheet 03 Sheet 16 
2 12 & 13 12,13 A003+,A003- Sheet 04 Sheet 16 XW 
3 17 & 18 17,18 A004-7,A004- Sheet 08 Sheet 16 V 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP Reliability Improvement Project SP056 Perkins St 

Appendix C: CONTINGENCY 2002 DATA 

SP056 Perkins St - Site Specific Func Spec 1-00 Page 13 
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PERKINS ST PUMPING STATION SP056 
NOTE : ALL LEVELS IN mAHD 

SCHEME S5 

WET WELL 
Dia = 3.962m 
Depth = 8.412 m 
Vol BWL-0/F= 1070.3 m3 
Vol TWL-0/F= 1037 m3 
Vol Hi Alarm - 0/F= 1009.2m3 

Inlet Sewer IL =-3.288 m 

STATION LEVELS 
Surcharge = 0.580 m (84.7%) 
Hi Alarm = -2.606m (41.1%) 
TWL = -3.006 m (35.6%) 
BWL = -5.306 m (4.1%) 
ILWW = -6.946 m 

ADWF = 32.6L/s 

AMENDED :14/02/2002 

MACRO CATCHMENT 54 

STATION DETAILS 
Drwg : 3030/3037 
Type : Conventional 
Pumps : 63Kw @ 2 

Dry Weather Hrs : 17.51 hrs/wk 
Avg Pump Cycle : 1.69min on, 

14.50 min off 
Design Duty Point = 313L/s 

RISING MAIN 
Dia 450mm, Length = 411 m, Volume = 65.367m3, Material = AC , Depth 1.5-2.1 m, Drwg No: 3030/3037 

14:24:00 

12:00:00 

9:36:00 

7:12:00 

4:48:00 

2:24:00 

0:00:00 

Time till Overflow for Time of Power Failure 

- 14.0 

.. 

N 2 
8 8 8 8 8 8 g O O 8 g 

Time of Day for power failure [24hr] 

co 8 
8 8 8 

-Hours Till overflow when Water Level @ Hi-Alarm - - -Number of 25000L Tankers 

BEST SHORT TERM FLOW CONTROL STABILISATION OPTION Tankering 

TANKERING INFO Tanker Size 25,000 L (Refer Graph for Tanker Numbers) 
Discharge MH for tanker MH74528, Discharge MH SL = 1.545 m, Discharge MH 

DSIL = -3.051 m, Discharge Sewer Dia = 900 mm (but has 750 mm reline inside 900 mm pipe) - Near 138 
Station Rd 

BYPASS PUMPING INFO Pump Size 150 mm, ADWF = 32.6 L/s, Suction Head = 4.8 m at Inlet IL, 
Hose Length = 411 m, Delivery MH 74834, Delivery MH SL = 3.475 m, Delivery MH DSIL = 1.484 m, 
Delivery Sewer Dia = 675 mm 

SPECIAL NOTES 

STATION OVERFLOWS TO 

GENERATOR SIZE 236 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 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 

8 
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SP Reliability Improvement Project SP056 Perkins St 

Appendix D: PUMP STATION DATA 

SP056 Perkins St - Site Specific Func Spec 1-00 Page 14 
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SP Reliability Improvement Project SP056 Perkins St 
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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 

I 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. 
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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- Uo 

Where 
Zs = 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 SP056 PERKINS STREET - POWER SYSTEM ANALYSIS 

3.1 Energex Data 
The following data has been provided by Energex regarding mains power supply to the SP056 Perkins 

Street Sewage Pump Station. 

SITE POWER 

PARAMETERS 
SP056 

Perkins St 

Pole No. Unknown 

Pillar No. Unknown 

Meter No. 4-310828 

NMI QB033018770 

Transformer No. SP1051297 

Transformer Rating (kVA) 315 

Transformer Address 
Cnr Perkins St and 

Seventh Ave 

HV Feeder ID SGT4 

HV Fault Level (amps): 

3-Phase 

Single Phase to Ground 

3,194 

1,249 

Approx Distance from 

Energex Distribution 

Transformer to NMI (m) 

85 

3.2 One Line Diagrams 
One Line Diagram of the SP056 Perkins Street new Switchboard is shown below and next page with 

the input data and load flow/voltage drop calculations: 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

SP056 PERKINS SWEET SEWAGE PUMP STATION ONE-LINE DIAGRAM 

SP056 SWBD 
415.0 V 

Hones 11kV FDR: SGT4 

TX if: SP1051297 
Sine 315.00 kVA 
Pn Dela 
Sec Wye-Ground 
%Z 4.0000 % 
X/R 3.1 

lir Ise 3P 3194_0 Amps 
lac SlAi 1249.0 Amps 

SMA FIRE 

Marc OH Cond 
(1) Size 150 mat 
Copper4 Wre 
XLP4 
85.0 hatters 
Anyway 359.5 A 

M1IIR 1 4- 31 0828 

TPAI # QB0330111710 

(1) Size 120 mat 
Milts Cable Copper 4 Wire 

XLP4 
20.0 Meters 
Ampacity 314.9 A 

400A Mat SW. 

PUR3 1 al 

(1) Size 35 mat 
Copper 3 WielGimd PU1 Cable 
PVC 
15.0 Meters 
Ampacty 153.0 A 

PU1 'FBX 
415.0 V 

PUMP! 63kW 
63.000 kW (Input) 
Load Faclor 1.00 
X"d 0.05 pu 

Pump 2 al 

PU2 Cable 

(1) Size 35 nun2 
Copper 3 WireKing 
PVC 

mx 15.0 MetiTs 

415.0 V AmPecily 153.0 A 

PUMP/ 63kW 
63.000 kW (Input) 
Load Factor 1.00 
X"d 0.05 pu 

PIB 
415.0 V 

Pump 3 (11 

SUMP PMP Cable . Misc. Cable 
(1) Size 2 5 tnm2 (1) Sire 4 min2 
Copper 3 Wke+Grnd Copper 3 WireFGond 
PVC PVC 
15.0 Mettrs 1.0 Meters 
Ampaciy 25.3 A Ampacity 34.8 A 

SUMP PUMP 2.2kW 
2.200 kW (TEM 
Load Factor 1.00 
X"d 0.05 pu 

Figure I - One Line NN ith Input Data 

DB WADS 
26 Amps 

DB 
415.0 V 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

Jr 63.4 kW 
.1/47.3 kVAR 

PctVD 0.4 % 
LF 115 A 

PUI TBX 
415.0 V 
4.56 % VD 

SP056 PERKINS STREET SEWAGE PUMP STATION ONE-LINE DIAGRAM 

SP056 SWBD 
415.0 V 
4.16 % VD 

TX #: SP1051297 

.1/ 148.5 kW 
.1/ 113.0 kVAR 

PctVD 1.9% 

Energex 11 kV FDR: SGT4 

148.5 kW 
113.0 WAR 

4.-f, 
11(1 

S 

SIBA FUSE 

Mains Cable 

Mains OH Cond 
.1/ 147.2 kW 
.1/ 108.8 kVAR 

PctVD 1.6% 
LF 260 A 

METER # 4-310828 

NMI # OB033018770 

.1/ 144.4 kW 
Jr 107.5 WAR 

PctVD 0.4% 
LF 260 A 

) 400A Main SW. 

Pump 1 CB 

PU1 Cable 

I 

Pump 2 CB 

14.7 kW 2.2 kW .1 

Pum 

63.4 kW 

p 3 CB 

.1 

PU2 Cable 
/ 

SUMP PMP Cable 

/ 
Misc. Cable 

.1/ 

.1 

415.0 V 
PU2 TBX LF 115 A LF 4 A 

/ 11.0 kVAR 
PctVD 0.4% PctVD 0.2% PctVD 0.1% 

LF 27 A 

/ 47.3 kVAR .1/ 1.7 kVAR .1 

4.56 % VD DB 
4 PU3 TBX 415.0 V 

415.0V 4.21 % VD 

4.34 % VD DB LOADS 
PUMP2 63kW 25.500 Amps 
63.000 kW (Input) 

PUMPI 63kW 
63.000 kW (Input) SUMP PUMP 2.2kW 

2.200 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 

3.3 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: 

SP56 PERKINS STREET SEWAGE PUMP STATION ONF-LINE DIAGRAM 

Enagex IlkV FDR: SGT4 

-4r Ise 3P 3194 A 
Ise SW 1233 A 

TX 4: SP1051297 
Ise 3P Pri 107 A 

I Ise SLG Pri 27 A A 2 
Ise 31' 9718 A 
Isc SLG 10190 A 

Mains OH Cond 
" 

,j, 
4 

Isc 3P 3817 A 
he SW 2362 A 
he 3P 6627 A 
Ise SW 5918 A 

MITEit # 4-310PCM 

SIMI:USE Mil QESC53 018770 

Ise 3P 4577 A 
Mains cable : 1 Ise SI.G 2235 A 

y,1 st 3P 6045 A 
,1 Ise SLG 5257 A 

SP056 SWFID 
1st: 3P 10532 A 400A Main SW. 
Ise SLG 7382 A 

Pun" 1 (31 Pump 2 CD 

Pomp 3 CB 

4` Ise 3P 2351 A 
T. he SW 1099 A PU1 (Stile P112 (lible SUMP PM' Cable M.Sc. 03ble 
4. Ise 3P 6726 A 

1 Ise 3P 1351 A Ise 3P 84 A 1 Ise 3P 9286 A 
Isc S.G 5085 A 

1 Ise SLG 1099 A ISC SLG 39A SLG 6526 A 
1 Ise 3P 6726 A 4, Ise 311 1657 A 

P112 MX 1 Ise SlAi 5085 A 1, Ise SLG 1333 A 

I K. 3P 8772 A 
Ise SW 6041 A P03 DB 

Isc 3P 1680 A El Ise 3P 9286 A 
P111 'mx Ise SLG 1346 A Ise SLG 6526 A 

Ise 3P 8772 A DB LOADS 
Ise SLG 6041 A PI.MP2 63kW 

Ise 3P 2412 A 

PIMP! 63169 he SLG 1107 A 
Ise 3P 2412 A MAP PUMP 2.2kW 
he SLG 1107 A Isc 3P 84 A 

Ise SLG 45 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 SP056 Perkins Street Sewage Pump Station Main Switchboard (MSB) and 

field equipment. 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

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. 

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 

0.01 

PUMP1 63kW 

Pump 1 CB 

CURRENT IN AMPERES 

TERASAKI 
S160-GJ 
S160-GJ 
Trip 160.0 A 
Settings Phase 

Ir, (0.63-1 x T) 1 (160A) 
li, (6-13) 6 (960A) 

400A Main SW. 
TERASAKI 
5400-GE 
S400GE 
Trip 400.0 A 
Settings Phase 

Ir 0.8 (320A) 
tR 5.0 
Isd 10.0 (4000A) 
Tsd 0.1 
INST 14.0 (4480A) 

0.5 1 10 100 1K 10K 100K 

tcc8.tcc Ref. Voltage: 415V Current in Amps x 1 tcc8.drw 

Figure 4 - Large Drive Time Current Curves 

Shown on the following diagram is the Time Current Curves (TCC) for the smallest drive on the MSB 

fully coordinated with the upstream major protection devices at the Pump Station that provide 

protection to the: smallest drive and the MSB Busbars. These Protection Devices settings are provided 

in the following section 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 

1000 

100 

10 

1 

0.10 

0.01 

CURRENT IN AMPERES 

25 A 
15A 

00A Main SW. 
TERASAKI 
S400-GE 
S400GE 
Trip 400.0 A 
Settings Phase 

Ir 0.8 (320A) 
tR 5.0 
Intl 10.0 (4000A) 
Tsd 0.1 
INST 14.0 (4480A) 

SUMP PM ^ Cable 

m 
z 
cn 

ains Cable° 0 
0 
cn 

Pump 3 CB 

TERASAKI 
XM30P13 
Xlid130PB 
Trip 12.0 A 
Settings Phase 

Ir. (0.63-1 x T) 0.8 (9.6A) 
II, (6-13) 6 (72A) 

0.5 1 10 1K 

tccl7.tcc Ref. Voltage: 415V Current in Amps x 1 

10532 A 

10K 100 K 

Figure 5 - Smallest Drive Time Current Curves 

3.3.1 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: SP056 Perkins St 

TCC Name: tcc8.tcc 
Reference Voltage: 415 V 

Current Scale: X 10^0 
TCC Notes: 
TCC Comment: 
Fault Duty Option: Study Result Bus Fault Current 

Device Name: PUMP1 63kW TCC Name: tcc8.tcc 
Bus Name: PU1 TBX Bus Voltage: 415.0V 

Curve Multiplier: 1 

Time Multiplier: 1 Time Adder: 0 

Description: Motor Starting Curve Inrush: 3.4 (372.5A) 
Rated Size: 63kW (1 of 1 Plotted) FLA+Load Adder: 109.6A + 0.0A 
Power Factor: 0.8 Starting Time: 10.00s 
Efficiency: 0.80 Full Voltage (Square Transient) 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

Device Name: PU1 Cable TCC Name: tcc8.tcc 
Bus Name: SP056 SWBD Bus Voltage: 415.0V 

Curve Multiplier: 1 

Time Multiplier: 1 Time Adder: 0 

Description: Cable Damage Curve Qty/Ph: 1 

Size: 35 Cont. Temp: 90 deg C. 
Material: Copper Damage Temp: 250 deg C. 

Device Name: Pump 1 CB TCC Name: tcc8.tcc 
Bus Name: SP056 SWBD Bus Voltage: 415.0V 
Function Name: Phase 
Manufacturer: TERASAKI 
Description: TemBreak MCCB 
Type: S160-GJ 
AIC Rating: 65kA Fault Duty: 10531.6A 
Frame: S160-GJ 690V 160A Curve Multiplier: 1 

Time Multiplier: 1 Time Adder: 0 

Trip: 160A 
Setting: 1) Ir, (0.63-1 x T) 1 (160A) 

2) Ii, (6-13) 6 (960A) 

0.63 

0.8 
ao 

1) (..(-)) 

Ip (xIn) /, (Wm 

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. 

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

Device Name: 400A Main SW. TCC Name: tcc8.tcc 
Bus Name: SP056 SWBD Bus Voltage: 415.0V 
Function Name: Phase 
Manufacturer: TERASAKI 
Description: TemBreak 
Type: S400-GE 
AIC Rating: 70kA Fault Duty: 10531.6A 
Frame: S400GE 690V 400A Curve Multiplier: 1 

Time Multiplier: 1 Time Adder: 0 

Sensor: 400A 
Plug: 

Setting: 1) Ir 0.8 (320A) 

2) tR 5.0 

3) Isd 10.0 (4000A) 
4) Tsd 0.1 

5) INST 14.0 (4480A) 

Parameter settings for the Main Switch S400-GE will be selected from the table below to 
determine the Characteristic setting of the cure which has been plotted on the TCC diagram: 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

LTD Pick-up current in xln 

," vartrr.,,,V; 

_ ( ) s 

1 

11 21 21 

, 
10 19 

Standard 
at 200% x hl at 600% x in 

in- i', isd xit.i 2.5 I 5 10 
tsd (s) 01 I 0.2 

INST i, x in 14(Max: 13 x In) Note (1) 

From the above table Ir setting will be 0.5 and the selected Characteristics Curve will be No.4. 

Device Name: 
Bus Name: 

Mains Cable 
BUS-0022 

Time Multiplier: 1 

Description: Cable Damage Curve 
Size: 120 
Material: Copper 

TCC Name: 
Bus Voltage: 
Curve Multiplier: 
Time Adder: 
Qty/Ph: 
Cont. Temp: 
Damage Temp: 

tcc8.tcc 
415.0V 
1 

0 

1 

90 deg C. 

250 deg C. 

Device Name: 
Bus Name: 
Function Name: 
Manufacturer: 
Description: 
Type: 
AIC Rating: 
Cartridge: 
Time Multiplier: 
Size: 

SIBA FUSE 
BUS-0022 
Phase 
SIBA 
16-800A, Sizes 000-4a, IEC 
NH, Class gG 
120kA 
NH, Size 3 690V 400A 
1 

400A 

TCC Name: 
Bus Voltage: 

tcc8.tcc 
415.0V 

Fault Duty: 11042.1A 
Curve Multiplier: 1 

Time Adder: 0 

Device Name: 
Bus Name: 

SUMP PUMP 2.2kW 
PU3 TBX 

Time Multiplier: 1 

Description: Motor Starting Curve 
Rated Size: 2.2kW (1 of 1 Plotted) 
Power Factor: 0.8 
Efficiency: 0.80 

TCC Name: tccl7.tcc 
Bus Voltage: 415.0V 
Curve Multiplier: 1 

Time Adder: 0 

Inrush: 6.0 (23.0A) 
FLA+Load Adder: 4.8A + 0.0A 
Starting Time: 10.00s 
Full Voltage (Square Transient) 

Device Name: 
Bus Name: 

Time Multiplier: 
Description: 
Size: 
Material: 

SUMP PMP Cable 
SP056 SWBD 

1 

Cable Damage Curve 
2.5 
Copper 

TCC Name: 
Bus Voltage: 
Curve Multiplier: 
Time Adder: 

Qty/Ph: 
Cont. Temp: 
Damage Temp: 

tcc17.tcc 
415.OV 
1 

0 

1 

90 deg C. 
250 deg C. 

Device Name: 
Bus Name: 
Function Name: 
Manufacturer: 
Description: 
Type: 
AIC Rating: 
Frame: 
Time Multiplier: 

Pump 3 CB 
SP056 SWBD 
Phase 
TERASAKI 
TemBreak MCCB 
XM3OPB 
85kA 
XM3OPB 690V 30A 
1 

TCC Name: 
Bus Voltage: 

tcc17.tcc 
415.OV 

Fault Duty: 10531.6A 
Curve Multiplier: 1 

Time Adder: 0 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

Trip: 12A 
Setting: 1) Ir, (0.63-1 x T) 

2) Ii, (6-13) 

0 . 8 

6 

(9.6A) 
(72A) 

3.3.2 AS3000: 2007 - Compliance Check 

The AS3000:2007 requirement for automatic disconnection of supply to the 230/400V sub-mains and 

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

As shown on the device settings above - the 63kW pump with a Full Load Current of 109 Amps is 

protected by a Terasaki "S160Gj" Moulded Case Circuit Breaker (MCCB) with its trip setting at 160A 

(In), Long Time Pickup Current (Ir) set at lxln = 160Amps and its Short Time Pick up setting of 6xIn set 

at 960 Amps which 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. 

As shown on the device settings above - the 2.2kW sump pump with a Full Load Current of 4.8 Amps is 

protected by a Terasaki "XM3OPB" Moulded Case Circuit Breaker (MCCB) with its trip setting at 12A 

(In), Long Time Pickup Current (Ir) set at 0.8xIn = 9.6 Amps and its Short Time Pick up setting of 6xIn set 

at 72 Amps which 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 trip sensor is set at 400A; the Short Time Pickup Current "Ise has been set at 4000A 
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" on each bus, we need to calculate the value of "Zs", and then we 

will calculate "Uo" to check compliance with Clause 5.7.4 of AS3000. 

Shown in Figure 6 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 

[SPS4 PERKINS SMELT SEWAGE PUMP STATION ONE-LINE DIAGRAM 
Pm/gat I IkV 1313R Ft3T4 

'IXJYSP1QS1297 A 
er 

IBBABUSII 

MGR, CI5Ne 

F4056 SWIM 
Z1 13.2098 pa 
/213.21398 pa 
Zo 30S331 pa 

Mins CUCand 

111111R# 4-310Q1 
teal QINB30111770 

400A Nils SW. 

Pomp 1 01 

PU1 Cele 

PIA 11W 
21 13.8590 pa 
7215./590p 
721 37.9902 paA 

MAIM 631W 

PU2 Oise 

PUE 'MX 
21 1315/0 in 
Z2 15.11389 pa 
7.0 37.9903 paiT 

PIMP2 631W 

Pomp 3 CB 

RAW PPM. CAM 

PU3 mx 
L182.5052 pa 
72 82.8012 pa 
7..o 144 4960 pa 

BMW PU111.2.719/ 

Figure 6 - One Line Diagram with Bus Bar Impedances 

misc. ow 

DB 
El 14.9816 pa 
Z2119816 pa 
723 34.2028 pa 

DR TOADS 

The Earth Fault Loop Impedance on the Pumps Terminal Box is Zo = 37.99 Per Unit (pu) on 100MVA 

base. In order to calculate the Ohmic value of Zs the following Per Unit Calculation Formula 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= 37.99x0.0017 

Zs = 0.0640 (Earth Fault Loop Impedance in the field) 

Having calculated Zs = 0.064 and la=960 Amps at the pump terminal box, then compliance with Clause 

5.7.4 of AS3000 is verified as follows: 

Zs x /a 5 U0 
i.e. 0.064x960=61 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 
pumps device settings. 

The Earth Fault Loop Impedance on the sump pump terminal box is Zo = 144.49 Per Unit (pu) on 

100MVA base. In order to calculate the Ohmic value of Zs the above Formula will be used: 

Zs= 144.49x0.0017 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

Zs = 0.2450 (Earth Fault Loop Impedance on the sump pump field terminals) 

Having calculated Zs = 0.245 and Ia =72 Amps, then compliance with Clause 5.7.4 of AS3000 is verified 

as follows: 

Zs X ira 5 Uo 
i.e. 0.245x72=17.6 Volts which is 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 the sump pump. 

The Earth Fault Loop Impedance on the switchboard bus bars is Zo = 30.53 Per Unit (pu) on 100MVA 

base. In order to calculate the Ohmic value of Zs the following Per Unit Calculation Formula will be 

used: 

Zs= 30.53x0.0017 

Zs = 0.0510 (Earth Fault Loop Impedance on the MSB Bus Bars) 

Having calculated Zs = 0.051 and la=4000 Amps, then compliance with Clause 5.7.4 of AS3000 is 

verified as follows: 

ZS x to 5 Uo 
i.e. 0.051x4000=207.6 Volts which is 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 the MSB. 

Conclusion: 

Detail design, equipment selection and protection systems as selected for SP056 Perkins Street 

Sewage Pump Station is in compliance with AS3000:2007. 
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ITEM QTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS ITEM QTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS ITEM QTY DESCRIPTION MANUFACTURER CATALOGUE No OPT REMARKS 
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1- 
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1 1 01 METERING ISOLATOR SOCOMEC SIB 400 3P N 65 2 SOFT STARTER RUNNING RELAY - K2 IDEC RH2B-ULD-DC24V . SH28 -05 129 G 

2 1 MANUAL TRANSFER SWITCH TERASAKI MTSS46140033 F Set Ir.0.8 (320A) Char.l. 66 2 STARTER FAULT RELAY - K3 IDEC RH2B-ULD-DC24V SH2B-05 130 K 

3 - TO SUIT MAIN SWITCHES 02 & 03 S4000E/400 TERASAKI 02- ow 3 N/0 AUX CONTACTS F 61 2 PUMP EM. STOP RELAY - K4 IDEC RH4B-ULD-DC24V SH4B-05 131 S 

4 1 04 PUMP1 CIRCUIT BREAKER T2HS Handle TERASAKI S160G1/160 Set Ir=1.0 1160A1 Im.6 (9601 68 2 PUMP CONTROL CET POWER ON RELAY - K5 IDEC RH2B-ULD-DC24V SH2B-05 132 1 FLOWMETER - EXISTING POL YSONICS MST H RANGE ...M/s.> 

5 1 OS PUMP2 CIRCUIT BREAKER T2H5 Handle TERASAKI 516061/160 Set Ir=1.0 1160AI Irer6 (9601 69 2 PUMP RUN RELAY - K6 IDEC RH2B-LED-DC24V SH2B-05 133 1 PRIMARY WET WELL LEVEL PROBE VEGA - VEGAWELL52 WL52XXA4AMD1DD1X _ SET RANGE TO .7.3m 

6 1 06 DRYWELL SUMP PUMP CIRCUIT BREAKER EMS Handle TERASAKI XM30PB/12 E Set Ir=0.0 19.6M Im=6 (72A) 10 2 PUMP MOISTURE IN OIL RELAY - K7 PEPPEL & FUCHS KFA6-ER-1.6 A 134 I PRIMARY WET WELL LEVEL ADJUSTMENT UNIT VEGA - VEGADIS62 01562XXKMAXX - 

7 3 Fl - ENERGEX PHASE FAILURE - FAULT LIMITING FUSES NHP 6AMP FUSES & HOLDERS 11 2 PUMP MOISTURE IN STATOR RELAY - KII PEPPEL & FUCHS KFA6-ER-1.6 B 05 G 

0 G 12 a 136 

9 1 Q9 SUB-DISTRIBUTION BOARD CIRCUIT BREAKER TERASAKI S125N1/63 Set Ir.0.9 14SAI N11=6130081 13 2 PUMP RUN COMMAND RELAY - K20 IDEC RH2B-ULD-DC24V - SH2B-05 137 1 DELIVERY PRESSURE TRANSMITTER VEGA VEGABAR52 13F152XXCAlEHPMAS L=20 U RANGE = 20m 

10 1 Q10 STATION MAINS PHASE FAILURE CIRCUIT BREAKER TERASAKI DTCB6306C 14 2 PUMP FAULT RESET RELAY - K21 IDEC RI128-ULD-DC24V - SH28-05 138 1 TRICLOVE FITTING FOR VEGABAR52 VEGA ADAPTOR 4 U 

11 1 011 158 GPO ORCUIT BREAKER TERASAKI DSRCBH-16-308 . 15 2 PUMP EMERGENCY MODE INTERRUPT RELAY - K22 DEC I RH28-ULD-0(24V . SH28-05 139 I CONTROL SYSTEM POWER SUPPLY 24VDC POWERBOX PB251-2401-(C-T 

12 1 012 RTU LAPTOP GPO CIRCUIT BREAKER TERASAKI DSRCBH-10-30A - 16 - 140 1 RADA 24V/13.13VDC CONVERTER POWERBOX PB1H-24121-CC R 

13 1 013 DRY WELL LIGHTING CIRCUIT BREAKER TERASAKI DSRCBH-6-30A E 11 2 PUMP START PUSHBUTTON - Si SPRECHER & SCHUH D1P-F3-PX10 - 141 I 

14 1 014 DRY WELL VENT FAN CIRCUIT BREAKER TERASAKI DSRCBH-10-30A E 113 2 PUMP STOP PUSHBUTTON - 52 SPRECHER E SCHUH DIP-F4-PX10 142 2 BATTERIES - INCLUDING SPILL TRAYS YUASA UXH50-12 - 

15 1 015 GENERATOR AUXILIARY SUPPLY CIRCUIT BREAKER TERASAKI DSRCBH-10-308 - 79 2 PUMP EM/STOP PUSHBUTTON - 53 SPRECHER I SCHUH DIP-MT34-PXOIS c/w D7-15YE112 PXOIS 143 I RADE TRIO DR900-06A02-DO R 

16 1 BIE. EXTERNAL AREA LIGHTING CIRCUT BREAKER TERASAKI DSRCBH-6-30A Y NO 2 PUMP RESET PUSHBUTTON - Sk SPRECHER & SCHUH D7P -F6-PX 10 - 144 1 RADIO ANTENNA TRIO MAGI ANT13AL R 15 ELEMENT IldB ALUM 

17 1 017 SURGE FILTER CIRCUIT BREAKER TERASAKI DTCB6110C - 81 2 PUMP HOUR RUN METER - HRM NIP R048010130VDC 24VDC IAN 1 RADIO COAX SURGE PROTECTION UNIT POLYPHASER CORPORATION IS-50NX-C2 R Mounted on Din Rail 

IN 1 Q18 EM PUMP CNTRL & SURCHARGE IMMINENT CB TERASAKI DTCB6106( - 82 I I46 1 TELEMETRY UNIT MOTOROLA ACE - 3600 

19 1 Q19 SPARE CIRCUIT BREAKER TERASAKI DTCB6106C K 83 j 147 1 GSM MODEM WAVECOM FASTRACK Supreme I c/w 5 M Cable 

20 1 Q20 3 PHASE OUTLET CIRCUIT BREAKER TERASAKI DTCB6310C PLUS DSRCM-32-30-3PN 84 1 148 1 GSM CELLULAR TRANSIT ANTENNA RF INDUSTRIES TIA2000 
I 

21 1 Q21 SPARE TERASAKI DTB6106( 0 85 1 ISO 1 GRAPHIC DISPLAY REDLDN G306A000 

22 86 1 DRY WELL SUMP PUMP RUN CONTACTOR - KI WRECKER 8. SCHUH CA7 -16 E 24VDC COIL 153 

73 V 81 1 DRY WELL SUMP PUMP THERMAL OVERLOAD RELAY SPRECHER L SCHUH Cn-24-6 E 156 R 

1 1 030 RTU POWER SUPPLY CIRCUIT BREAKER TERASAKI DT(B6104C - 88 I DRY WELL SUMP PUMP HEALTHY RELAY- K2 EEC RH2B-ULD-DC24V E SH2B-05 157 1 INTERNAL COAX CABLE (Radio lo Lightning Arrester) TRIO TRIO - SHAM/NM/7123 R Cable No XIII 

E 

F 

- 

25 1 031 SURGE FILTER ALARM RELAY CIRCUIT BREAKER TERASAKI DTCB6104C 89 I DRY WELL SUMP PUMP START PUSHBUTTON SPRECHER L SCHUH D7P-F3-PX10 E 158 1 EXTERNAL COAX CABLE (Lightning Arrester to Aerial) R.F. INDUSTRIES ANDREW - CNT400 R Cable No 002 

26 1 032 FLOWMETER ORCUIT BREAKER TERASAKI DTCB6104C H 91:1 1 DRY WELL SUMP PUMP STOP PUSHBUTTON SPRECHER I SCHUH DTP-F4-PX01 E 159 2 COAX PLUG For CNT400 cable) PULSE N-203H5 R Straight cable plug crimp 

21 1 033 SPARE TERASAKI DTCB6104C 91 1 LR1 - DRY WELL SUMP PUMP LEVEL RELAY tilLTITRODE M TR-5 E 24VDC 160 1 U CLAMPS R.F. INDUSTRIES UNV R 

28 1 POWER METER SATEC (19IHM 92 1 LR2- DRY WELL LEVEL RELAY HI TITRODE MTRA-5 E 24VDC 164.0 Lot MINIATURE THERMAL CIRCUIT BREAKER PHOENIX CONTACT TCP 'x'A . UK6F51/C 'x' = Atf Rating 

29 3 POWER METER - POTENTIAL FUSES NHP 6A FUSES & HOLDERS 93 1 LR3- WET WELL HIGH LEVEL RELAY till TITRODE MTR-5 24VDC 164.1 Lot THROUGH TERMINALS (Grey L Blue as Required) PHOENIX CONTACT PIT 2.5 PIT 2.5-80 (for -vel 

30 6 POWER METER- SHORTING LINKS PHOENIX CONTACT 94 a 164.2 Lot DISCONNECT TERMINALS (Grey I Blue as Reqired) PHOENIX CONTACT PIT 25-MT - PIT 2.5-MT-BU If or -vel 

31 2 PUMP 240VAC CONTROL CIRCUIT BREAKER TERASAKI D1C86104I 04-1, Q5-I 95 D 164.3 Lot GROUP MARKER CARRIER PHOENIX CONTACT UBE - 

32 3 24VDC CONTROL CIRCUIT BREAKER TERASAKI DTC136110( 04. QD5, ODIN 96 1 SIR - SURCHARGE 111hINENT LEVEL RELAY ht11. TITRODE MTRA-FS 24VDC 164.4 Lot PLO -IN BRIDGE PHOENIX CONTACT FBS AS REQUIRED 

33 1 BATTERY SHORT (CT PROTECTION CIRCUIT BREAKER TERASAKI DT(86110( Q08 97 1 EMERGENCY PUMPING MODE RELAY PUMP(- EMGI IDEC RH2B-ULD-DC24V SH2B-05 164.5 2 TEST PLUG PHOENIX CONTACT PS-5 

34 3 240VAC-24VDC POWER SUPPLY WEIDMULLER 8951340000 120W 5A/24VDC 98 1 SURCHARGE IMMINENT DELAY TIMER - SIDI SPRECHER 0 SCHUH RZ7-FSA 4U U23 ON DELAY / INSTANTANEOUS 164.6 Lot COVER PROFILE (SHROUDINGI CARRIER PLATE PHOENIX CONTACT AP-2 AP2-TU AS REQUIRED 

35 99 1 EMERGENCY PUMPING MODE TIMER - (MOOT OMRON H3CA-A I. P2CF-111 l Y92A-48B I OFF DELAY 165 

36 1 DISTRIBUTION BOARD CHASSIS TERASAKI CD-2-24/18-3U 100 1 EMERGENCY PUMPING MODE TIMER PUMP2- EMG2 SPRECHER & SCHUH RZ7-FSA 3E U23 ON DELAY 166 - 

31 3 Fl - SURGE INVERTER CIRCUT FUSES NHP 63AMP 63MS FUSES &HOLDERS 101 2 EMERGENCY PUMPING MODE SWITCH & LIGHT - 55/H5 SPRECHER I SCHUH DTP -LSM25 D7-N3Y 01- X10121, ENGRAVE OFF ON' 169 1 METER PANEL c/w SWING HANDLE POWDER COATED ENERGEX APPROVED - VAUNT EXTERNAL 

38 3 SURGE INVERTER (RITE( T051100-2SR-211 - 102 1 EMERGENCY PUMPING MODE AUX RELAY - EMGDTA IDEC RH2B-ULD-DC24V SH2B-05 170 1 ENERGEX PADLOCK - 45mn brass pin tumbler H.A. REED LOCKSMITHS KEY No 325 1 S/S Shackle - c/w 2 KEYS 

39 1 SURGE FILTER ALARM RELAY - SEAR CRITEC DAR-215V 103 F 171 

40 1 SURGE REDUCTION FILTER - SRF CRITEC TDF-10A-2lOV 104 F 172 

41 1 ENERGEX MAINS PHASE FAILURE RELAY - PFRE CARLO GAVAllI DPBOIEM4134/4 105 F 113 Lot S/STEEL FITTINGS AS DETAILED FOR PRESSURE TX FITTINGS STAINLESS STEEL U Sheet 24 

42 106 F 174 1 EARTH ROD CONNECTION BOX NESCO PIT-03 - 

43 1 STATEN MAINS PHASE FAILURE RELAY - PERS CARLO GAVAllI DPBO1CM48W4 101 F 115 1 LINE TAP - BONDING TO EARTHNG ROD CLIPSAL UPON 

4 3 POWER METER - (T's 400/5A 108 F 116 1 EARTHING ROD COPPER ROD 13rem Dianeter - 

1 MAIN NEUTRAL LINK DU ELEC. DLAH6 INSULATED 109 F 177 1 16A 3ph OUTLET - FOR DRY WELL SUMP PUMP MENNEKES Socket-1196, Plug - 282 E IP61 

H 

- 

46 1 MAIN EARTH LINK Dal ELEC. DLAHE6 110 F 118 0 

41 1 DIST. BD NEUTRAL LINK DLL ELEC. 2DLAI8 INSULATED 111 F 119 2 PUMP FIELD EM/STOP STATION - 56 SPRECHER 8, SCHUH 071YM1 12111117X01S E c/w 07-15YE112 

48 1 DIST. BD EARTH LINK DEL ELEC. 2DLAE19 112 F 180 1 DRY WELL VENT FAN ISOLATOR CLIPSAL 56514110 E 

49 1 SURGE DIVERTER NEUTRAL LINK CLIPSAL L5A INSULATED 113 F 181 E 

50 1 INSTRUMENT EARTH LINK DLL ELEC. DIBE12 - INSULATED 114 182 2 IPSO JUNCTION BOX - FOR DRY WELL LEVEL PROBES POLYC AHURA TE To Suit - c/w terminals E Mounted in dryvell 

51 1 FILTERED SUPPLY NEUTRAL LINK CLIPSAL L1 - INSULATED 115 1 SW/BD LIGHTING CONTROL RELAY - SLCR EEC RH2B-ULD-D124V SH28 -OS 163 1 DRY WELL LIGHTNG SWITCH - S12 CLPSAL 565W1ION E 

52 1 3 PHASE SWITCHED OUTLET CLIPSAL 56(410 ON INTERNAL BUILDING WALL 116 184 7 DRY WELL FLURO FITTINGS PIERLITE - PWP236H TWIN 36W W/PROOF E High Impact Resistant 

53 1 I PHASE OUTLET 15A CLIPSAL S6C315 - ON INTERNAL BUILDNG WALL 111 I DRY WELL LIGHTING CONTROL RELAY IDEC RH2B -ULD- 24VDC SH2B-05 IBS E 

54 1 LAPTOP GPO - TWIN IDA CLIPSAL 25.449449AP - 118 I STATION LOCAL/REMOTE SWITCH - S10 KRAUS & NAIMER CAD11-A720-600-FT2-F758 ENGRAVE 'LOCAL REMOTE' 186 1 ALARM STROBE LIGHT MOFLASH X195-02WH E 24VDC 

55 1 1 PHASE OUTLET - GENERATOR ANCILLARY POWER CLIPS AL 5650310 F IP56 119 1 ELECTRODES TEST RELAY - ETR IDEC R114.8-ULD-DC24V . SH413-05 187 6 SINGLE POINT PROBES MULTITRODE 4 off - 020130FSP-Stield 2 off - 0.2/I-T 11 tore) 

56 1 POWERLOCK CONNECTING BOX- GENERATOR POWER POWERLOCK-NRG PBX-NL-PD-AU-400 F 400A PANEL DRAIN 120 P 188 2 PUMP REFLUX VALVE PROXIMITY SWITCH PEPPERL & FUCHS N1201112 C c/w support stands 

51 121 1 WET WELL LEVEL INDICATOR CAW, TON INSTRUMENTS 244-01M-HG-117-SR 4-20mA 0-100% AD) RED POINTER 1B9 G 

50 122 
1 190 1 EXTERIOR AREA LIGHTING SWITCH - Sit CLIPSAL 56SWIION 

58 2 PUMP SOFT STARTER DANFOSS MCDS MCD5-01416 MODBUS COMM 175G5500 11509000 123 1 SW/BD DOOR MICRO SWITCHES (MON Z-156W2 55 8 - 7 OFF N/0 191 

60 2 EXTERNAL KEYPAD KIT DANFOSS 17SG3061 - 124 2 BUILDING ACCESS DOORS hICRO SWITCHES OhRON Z-156W2A55-85V 2 OFF N/0 192 4 CORROSION INHIBITOR CORTE( VP(1-110 OR ITT FROM AP CONTROLS 

61 125 7 SW/BD INTERNAL LED LIGHTS LUMIFA 1110-(3S-2THWW4 - Sheet 18 62 126 G 

63 

64 2 PUMP LINE CONTACTOR - 10 (24VDC COIL) SPRECHER & SCHUH CA6-140 24VDC COIL 

127 G 

FOR REVIEW 
,§ 

4 J .. 

,-1 

128 G 
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PO1 NEW 12emm7 4( PVC/CU/PVC Note? ENERGEX Supply PILLAR No 051269 Switchboard Metering Isolator Incoming Mains Supply Refer Note2 for Cable Protection 

EDI NEW 25mm) 1C Budding Wire Switchboard Earth stake Main Earth 

P03 NEW 95ovn' Note4 4( .E XLPE/N8R Flexible Switchboard External Generator Connection Panel Incoming Generator Supply 

PO4. NEW 1.5mm' nE PVC/NEIR Flexible Switchboard External Generator Connection Panel 240VAC Supply to Generator 

PD5 NEW 50rorni 3(.E PVC/CU/PVC Switchboard Disconnect Box in Dry Well Pump I Motor Feed 

P06 EXISTING ??mm' 3C.E Flexible 'Submersible) Disconnect Box in Dry Well Pump Not Pump 1 Motor Feed 

P08 NEW 50trim2 3(.E PVC/CU/PVC Switchboard Disconnect Box in Dry Well Pump 2 Motor Feed 

P09 EXISTING ? ?mm' 3(.E Flexible 'Submersible) Disconnect Box in Dry Well Pump Not Pump 2 Motor Feed 

P11 NEW 2.5inm' 3(.E PVC/CU/PVC Switchboard Dry Well Sump Pump 3ph Outlet Dry Well Sump Pump Motor 

13 PHA NEW 2.5mml 3C.E PVC/CU/PVC Dry Well Sump Pump 3ph Outlet Dry Well Sump Pump Dry Well Sump Pump Motor 

P12 NEW 1.5 rem' PVC/CU/PVC Switchboard Dry Well Lighting Lighting 

P14 NEW ro 2.5m2 ZE PVC/CU/PVC Switchboard Dry Well Vent Fan Isolator Vent Fan Mount Isolator 1.6 mfrs off pump floor 
e. 

-ri 

i 

o 
-ri 
n-- 

r " 

3". 

= 

A 

> 

o 

P14A NEW 2.5mm2 2c4 PVC/CU/PVC Dry Well Vent Fan Isolator Dry Well Vent Fan Vent Fan Mount Isolator 1.6 mfrs off pump floor 

Ul 
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Pi 
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. I 
0 

-1 
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i 
/3' 

C m 

PI8 NEW 2.5mm' 2C.E PVC/CU/PVC Switchboard 1 Phase GPO - Switctwoom Switchroom 1 Phase 15A GPO 

PI9 NEW 2.5mm' 3C.E PVC/CU/PVC Switchboard 3 Phase Outlet - Switchroom Switchroom 3 Phase 10A Outlet 

x 9, 

("P.) -, 
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4 ,, 
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n, 71 t .02 

z ii . 
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?. E. 
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P23 NEW 2.5rnm' 2(4 PVC/CU/PVC Switchboard External Area Lights Area Lighting 

000 NEW 1.5mm' 6Pr Instrolex Switchboard Pump 1 Aux Terminals in Dry Well Disconnect Box Pump 1 Motor Thermistors . Aux Protection 

(101 EXISTING 1.5mm' ?? Flexible ISubrnersible) Pump 1 Aux Terminals in Dry Well Dis Box Pump Not Pump 1 Motor Thermistors . Aux Protection 

(105 NEW 1.5130 'Triple Instrolex Switchboard Pump I Reflux Valve Pump 1 Relax Valve Proximity Switch 

(106 NEW 1.5mm? 2C PVC/CU/PVC Switchboard Pump 1 Field Emergency Stop Button Pump 1 Field Emergency Stop 

C200 NEW 1.5nun' 6Pr Instrolex Switchboard Pump 2 Aux Terminals in Dry Well Disconnect Box Pump 2 Motor Thermistors . Aux Protection 

(201 EXISTING 1.5mm7 ?? Flexible (Submersible) Pump 2 Aux Terminals in Dry Well Dis Box Pump Not Pump 2 Motor Thermistors . Aux Protection 
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C205 NEW 1.5mm? 'Triple Instrolex Switchboard Pump 2 Reflux Valve Pump 2 Relax Valve Proximity Switch 

C206 NEW 1.5mmz 21 PVC/CU/PVC Switchboard Pump 2 Field Emergency Stop Button Pump 2 Field Emergency Stop 

(01 NEW 1.5mm' 2C Vendor-020130FSP-Shield Switchboard Surcharge Imminent Probe Surcharge Imminent Signal (SIR) 

(02 NEW 1.5mm' 2C Vendor-020130FSP-Shield Switchboard Wet Well High Level Probe Wet Well High Level Signal ILR3) 

(03 NEW 2( Vendor-020130FSP-Shield Dry Well Station Level Probes 1 -Box Dry Well Flooded Trip Level Probe Dry Well Trip Level Signal 1L021 

a ° 

i 
1 M 6 

9 
---. 
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U) 

CO4 NEW 2( Vendor-020130FSP-Shield Dry Well Station Level Probes 1-Box Dry Well Flooded Alarm Level Probe Dry Well Alarm Level Signal 11021 

(05 NEW IC Vendor Dry Well Sump Pump Stop/Start Probes 1-Box Dry Well Sump Pump Level Start Probe Dry Well Sump Pump Level Control ILR1) 

C06 NEW IC Vendor Dry Well Sump Pump Stop/Start Probes J-Box Ory Well Sump Pump Level Stop Probe Dry Well Sump Pump Level Control ILR11 

CO7 NEW 1.5mm' 2Pr Instrolex Switchboard Dry Well Station Level Probes 1-Box Dry Well Station Level Probes 

(08 NEW 1.5mm' 2Pr Instrolex Switchboard Ory Well Sump Pump Stop/Start Probes 1 -Box Dry Well Sump Pump Stop/Start Probes 

(13 NEW 1.5mm' 2C PVC/CU/PVC Switchboard Dry Well Alarm Strobe Alarm Strobe 
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(16 NEW 1.5mro' 1Pr Ins trolex Switchboard Budding Access Door Not Limit Switch Building Door Secuilty Monitoring 

(17 NEW 1.5mm' 1Pr Instrolex Switchboard Building Access Door Not Limit Switch Building Door Secuilty Monitoring 

08 NEW '.Sinn' 2C PVC/CU/PV( Switchboard Dry Well Dry Well Lighting - Light Switch 

101 NEW 1.5mm' 1Pr Instrolex Switchboard Field Disconnection Box Primary Wet Well Level 

101A NEW Vendor Field Disconnection Box Wet Well level Sensor Primary Wet Well Level Ind Excess Length - See Note 3 

102 NEW Vendor Switchboard Delivery Pressure transmitter Delivery Pressure Located in Valve Pit 

104 NEW 1.S& 2C PVC/CU/PVC Switchboard Delivery Flowmeter TX Delivery Flowmeter 
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104A EXISTING Vendor Delivery Flowmeter TX Delivery Flowmeter Sensor Delivery Flowmeter 

106 NEW 24 AWG 1 Pr 120 ohm Twisted Pair Switchboard - RTU Switchboard - Soft Starter Not RS485 Comms Overall Screened Twisted Pair 

107 NEW 24 AWG 1 Pr 120 ohm Twisted Pair Switchboard - Soft Starter Nat Switchboard - Soft Starter Not 05485 Corms Overall Screened Twisted Pair 

108 NEW 24 AWG 1 Pr 120 ohm Twisted Pair Switchboard - Soft Starter Not Switchboard - Power tinter RS485 Comms Overall Screened Twisted Pair 

111-113 NEW Ethernet Switchboard RTU Graphic Display/Modem/Radio Communications 

X01 NEW Vendor Switchboard - Radio Aerial Coax Surge Protector Radio Communications 

X02 NEW CNT400 Aerial Coax Surge Protector Aerial Radio Communications 
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1. THE CONTRACTOR IS RESPONSIBLE IN 3. ALLOW SUFFICIENT LENGTH ON CABLE TO 
DETERMINING THE ACTUAL CABLE LENGTHS ALLOW FOR REMOVAL OF PROBE AND CONDUIT. 
REQUIRED ON SITE. EXCESS LENGTH TO BE STORED IN ELECTRODE 

BOX 
2. PROTECT THE MAINS CABLE USING PVC 
SHEATHED FLEXIBLE METAL CONDUIT SUCH 4. CABLE TO BE SIZED TO SUIT GENERATOR CIRCUIT BREAKER. 

AS 'ADAPTAFLEX' FROM 150mm Min WITHIN TYPE- XLPE/NBR 90°C 0.6/1Kv FLEXIBLE CABLE 

THE PVC MAINS CONDUIT CAST IN THE SLAB 
UP TO THE GLAND PLATE. TERMINATE USING 
PROPRIETARY GLAND. SEAL AROUND CABLE 
AT EXIT POINT OF CONDUIT TO PREVENT 
INGRESS OF VERMIN. 
PROVIDE ADEQUATE EXCESS FOR 
RE-TERMINATION. 
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ITEM 1 OPT. DESCRIPTION - INTERNAL LABEL LABEL 1 LABEL 211E NECESSARY' TEXT WENT MAIERIAI / COLOUR ITEM II OPT. DESCRIPTION - INTERNAL LABEL LABEL I LABEL 2 (F NECESSARY' TEXT HEIGHT MATERIAL / COLOUR ITEM # OPT. DESCRIPTION - INTERNAL LABEL LABEL I LABEL 2 (IF NECESSARY) TUT HOGIT MATERIAL / COLOUR 
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63 

01 II METERING ISOLATOR 
IT METERING ISOLATOR ONLY CT thus 

4rtm 

ABS PLASTIC 

61W 
73 PUMP RUN COMMAND RELAY 1(21 7626 One 

ABS PLASTK 

W/B 

02 NSW SUPPLY 
NORMAL SUPPLY MAIN SWITCH 

400A 

lOnn 

4mm 

ABS PLASTIC 

B/W 
74 PUMP FAULT RESET RELAY 1021 21(21 4nm 

ABS PLASTIC 
W/B 

03 GENERATOR SUPPLY 
GENERATOR SUPPLY MAIN SWITCH 

400A 
lOnn 
kw 

ABS PLASTIC 

B/W 
15 PUMP EMERGENCY Ka INTERRUPT RELAY 1(22 2622 lain ABS ',LAST( 

W/B 

04/05 PUMP CIRCUIT BREAKER 
PUMP Not 

160A 

PUMP No? 

160A 

Ora 
Am 

ABS PLASTIC 

W/B 

06 E DRY WELL SUMP PUMP CIRCUIT BREAKER 
DRY WELL SERF PUMP 

12A 

Ma 
4mm 

ABS PLASTIC 

W/8 
77 PUMP START PUSHBUTTON START START Vain 

ABS PLASTIC 
W/B TERMINAL LEADER 

24VDC POWER 

DISTRIBUTED 

lann 

Vain 

ABS PLASTIC 

W/8 

07 ETER6EX PHASE FAILURE FAULT LIMIT FUSES 
F4 

AS 

lam 
lawn 

ABS PLASTIC 

W/B - R/W 
78 PUMP STOP PUSHBUTTON STOP STOP lain ABS PLASTK 

W/B TERMNAL WAGER 
DIGITAL NPUTS 

DII 

DEITAL INPUTS DISTAL INPUTS 

OR 013 

km 
Vain 

ABS PLASTIC 

W/8 

79 PUMP EN.STO° PUSHBUTTON Coe label supplied wilh P/Eluktonl lose label supplied with P/Button) rte TERMNAL WADER 
DIGITAL OUTPUTS 

Doi 

DIGITAL OUTPUTS 

002 

4mm 

4mm 

ABS PLASTIC 

W/8 

09 SUB -01SERIBUTION BOARD CB 
SUB-OLSTRIBUTION BOARD 

63A 

Mounted On 

Escutcheon 

6em 
4 gm 

ABS PLASTIC 

W/B 
BO PUMP RESET PUSHBUTTON FAULT RESET FAULT RESET 4mm 

ABS PLASTIC 

W/B TERMNAL KADER 
ANALOG NPUTS 

All 
ANALOG OUTPUTS 

A01 

4mm 

Pain 

ABS PLASTIC 

W/B 

10 PHASE FAILURE CIRCUIT BREAKER 
STATION PHASE FAILURE RELAY 

Q10 

Irma 

lawn 

ABS PLASTIC 

W/8 
Ill PUMP HOURS RUN METER HORS RUN HOURS RUN lain ABS PLASTIC 

W/B HEADER LABELS (Above DO Circuit Breakers) 
NON FILTERED 

SUPPLY 

FLOUTED 

SUPPLY 

6nm 

6nm 

ABS PLASTIC 

W/I3 

11 1 PHASE OUTLET CIRCUIT BREAKER 
10 GPO 

011 

4mm 

Amm 

ABS PLASTIC 

W/B 
HEADER LABEL Hamm Section' MEN BEHNO 6rtm 

ABS PLASTIC 

WM 

12 RTU LAPTOP CIRCUIT BREAKER 
RTU LAPTOP GPO 

012 

4m 
4mm 

ABS PLASTIC 

W/B 
HEADER LABEL (Over Terminals 600-6131 _LEVEL TX AND LEVEL PROBES 

I. 

Vain 

ABS PLASTIC 

W/B 

13 E DRY WELL LIGHTING CIRCLET BREAKER 
DRY WRILIGHENG 

1113 

lam 
Lan 

ABS PLASTIC 
W/B 

16 E TRY WELL SUMP PUMP RUN CONTACTOR 4K1 Ivan 
ABS PLASTIC 
W/B HEADER LABEL (Over Shrouded Terminals' 

WARNING 

240VAI 
Vain 

Om 
ABS PLASTIC 

Rh/ 

14 E DRY WELL VENT FAN CtRCU1T BREAKER 
DRY WELL VENT FAN 

OIL 
Om 
Arm 

ABS PLASTIC 

WIT 
117 E DRY WELL SUMIP PUMP TOL VTOL lain ABS PLASTK 

W/B 

15 GENERATOR AKILLARY SUPPLY CB 
GENERATOR ANCILLARY SUPPLY 

015 

Eam 

lown 

ABS PLASTIC 

W/B 
BB E DRY WELL SUMP PUMP KALTHY RELAY AK? 4mm 

ABS PLASTIC 

W/B 201 

16 EXT. AREA LIGHTING CIRCUIT BREAKER 
AREA LIGHTING 

016 

Arm 
Lam 

ABS PLASTIC 

W/B 
89 E DRY WELL SUMP PUMP START PUSHBUTTON START Imn 

ABS PLASTK 

W/B 201 E HEADER LABEL Ever pushbuttons) DRY WELL SUMP PUMP fam 
ABS PLASTIC 

W/B 

11 SURGE FILTER CIRCUIT BREAKER 
SURGE FUER 

011 

lom 
lam 

ABS PLASTIC 

W/B 
90 E DRY WELL SUMP PUMP STOP PUSHBUTTON STOP 4nm 

ABS PLASTK 

W/B 203 F2 GENERATOR BOLTED CONNECTIONS 
BUSBAR LIVE WHEN SWITCHBOARD 

ENERGISED FROM GENERATOR 

Wm 
4mm 

ABS PLASTIC 

RN 

TB EM PUFF CONTROL I, SIR CIRCUIT BREAKER 
EM PUMPING CET I SIR 

018 

kran 

4mm 

ABS PLASTIC 

W/B 
91 E DRY WELL S/PUMP STOP/START LEVEL RELAY 

DRY WELL SUMP 

I PUMP ERTL - Al 

Vain 

4mrt 

ABS PLASTK 

WM 204 

19 SPARE CIRCUIT BREAKER 
SPARE 

019 

lam 
Om 

ABS PLASTIC 

WIT 
92 E DRY WELL LEVEL RELAY 

DRY WELL 

HIGH LEVEL -LAO 

Vain 

Vain 

ABS PLASTK 

10 IB 
205 

20 3 PHASE OUTLET CIRCUIT BREAKER 
30 OUTLET 

020 

44An 

44m 

ABS PLASTIC 

W/B 
93 WET WELL HIGH LEVEL RELAY 

WET WELL 

3.3111- I R3 

4mm 

Vain 

ABS PLASTIC 

MTh 
206 METER PANEL WARPING SIGN 

(MUERTE LAMS T A 7' 
FRONEXTERNAL LABEL LIST I 

I MOUNT RS& ACV BOX 

ADJACENT METERS I 
6nm 

6nm 

ABS PLASTIC 
W/B 

208 

96 SRCHARGE IhNNENT LEVEL RELAY 
WET WELL SURCHARGE 

'BMW'. - OR 

Vain 

Man 

A85 PLASTIC 

W/13 209 

24 AN POWER SUPPLY CIRCLAT BREAKER 
AN POWER SUPPLY 

03D 

lam 
lem 

ABS PLASTIC 

W/B 
97 EMERGENCY PUMPING MODE POP 1 RELAY ENDS Om ABS PLASTIC 

WA2FLASTK 
W/B 

25 SURGE FILTER ALARM RELAY CRCUIT BREAKER 
SLR& FILTER ALARM RELAY 

Q31 

4rtm 

4mm 

ABS PLASTIC 

W/6 
98 SURCHARGE IMMINENT ON DELAY TIMER SIDE lmn 

EXTERNAL DOOR LABEL LIST 
26 H FLOVRIETER CIRCUIT BREAKER 

ROWMETER 

032 

lam 
Am 

TRAFFOLYTE 

W/B/W 
99 EMERGENCY PUMPING MODE OFF DELAY TNER EMGEIT km ABS RASE( 

W/B 

DETAIL 0 

LABEL TEXT TEXT 

HEIGHT 

PANT FILL 

LETTERNG 

CITY 

21 SPARE CIRCUIT BREAKER 
SPARE 

Q33 

lam 
lar 

ABS PLASTIC 

W/B 
100 EMERGENCY PUMPING MODE PUtf 2 1114ER EMG2 lain ABS PLASTK 

W/B 
A SP056 25mn Black I 

101 EMERGENCY PUMPNG MODE START SWITCH 
EMERGENCY 

PUMPNG MODE 

EMERGENCY 

PUKING MODE 

Um 
4mra 

ABS PLASTIC- 

W/B 
B RTU lOrrn Black I 

29 POWER METER RISKS 
POWER METER 

POTENTIAL FUSES 

Om 
On 

ABS PLASTIC 

W/B 
102 EMERG. PUMPING 1400E OFF DELAY AUX RELAY EMGDTA lmn ABS PLASTK 

W/B C PUMP ? CONTROL 10nr Black 2 

30 POWER METER LINKS 
POWER PETER 

SHORTING LANS 

4mm 

4mm 

ABS PLASTIC 

W/B 0 
THIS SITE 5 MONITORED BY EVRFAL ROOK PLEASE NFORM THE 

OPERATOR BEFORE ISOLATFIG POPS OR STATION 

Brim Black 2 

31 PUMP 240VAC CONTROL CIRCUIT BREAKER 
PUMP Not 

04-1 
PULP Not 

01-I 
tem 
4mm 

ABS PLASTIC 

W/8 

Ti 24VDC CONTROL CIRCUIT BREAKER 
PUMP Not 

O04 

PUMP No? 54 PUMPING 

OD5 GUN 

Om 
4nm 

ABS PLASTIC 

W/1) 
E PLEASE CHECK THAT THE STATION IS IN REMOTE 

MODE BEFORE LEAVING SITE 

13nm Black I 

33 BATTERY CROAT BREAKER 
BATTERY 

OA 
lam 
Mm 

ABS PLASTIC 

WM F COMMON CONTROL lOarn Black I 

31 240VAC-24VDC POWER SUPPLY PS-P1 PS-R2 PS3 
4nm 
4nm 

ABS MAST( 
W/B 

G SUPPLY AUTHORITY METERING ISOLATOR IONA Black I 

35 
H PETERING R's lOrm Black I 

31 

38 

SURGE DIVERTER FUSES 

SINGE INVERTERS 

SURGE INVERTER RISES 

63A 

SURGE INVERTERS 

FED FROM LINE SIDE 

OF MAIN SWIEGN 

FED FROM LINE SCE 

OF MAIN SWITOI 

4mm 

4rtm 

lem 
4rtm 

ABS PLASTIC 

W/8 - R/W 

ABS PLASTIC 

W/B - R/W 

I MAN SWITCHES lOarn Black I 

I DISTRIBUTION BOARD IONA Black I 

39 SINGE FILTER ALARM RELAY SPAR 
km 
Urn 

ABS PLASTIC 

W/B 
L GENERATOR BUSBAR CONECTIONS ten Black I 

40 SURGE REDUCTION FILTER 
SURGE 

REDUCTION FILTER 

4 mm 

lam 
ABS PLASTIC 

W/8 

El PHASE FAILURE RELAY 
ENERISEX MAINS 

POWER FAIL - PERE 

FED FROM LINE SIDE 

OF MAIN SWITCH 

lamm 

4mm 

ABS PLASTIC 

W/B - R/W 

43 PHASE FAILURE RELAY 
STATEN MAINS 

POWER FAIL - PERS 

lam 
Ertm 

ABS PLASTIC 

W/B 
15 SWITCHBOARD LIGHTING CONTROL RELAY SIDI 4mm 

ABS PLASTIC 

W/B 0 BATTERIES lOrrn Black I 

44 POWER METER (T's 
POWER METER 

CT'S 

4mm 

4mm 

ABS PLASTIC 

W/B 

ASSITAllf 
W/B 

P SUPPLY AUTHORITY METERING lOarn Black I 

45 MAIN NEUTRAL UNE MAIN NEUTRAL loam 
ABS PLASTIC 

W/B 
ITT °ATWELL LIGHTING CONTROL RELAY DMA km 0 DANCER 415V 10rArn Black I 

46 MAIN EARTH LIN( MAN EARTH INN 
ABS PLASTIC 

W/B 
II STATEN LOCAL/REMOTE SELECTOR SWITCH STATION CONTROL MODE 6mm 

ABS PLASTK A DANGER - 2 SOURSES OF SUPPLY lOrnm Rad I 

El SUB-BOARD NEUTRAL U71( 

SUB -BOARD EARTH LW 

NEUTRAL 

EARTH 

Om 

Om 

ABS PLASTIC 

W/13 

ABS PLASTIC 

W/B 

119 ELECTRODES TEST RELAY lam 

W/B 

ABS PLASTK 

W/8 

Black 

AT 
T SURGE TVERTERS tOnwa Black I 

49 SERIE DIVERIER AEUTRAL LINK SURGE DIVERTER NEUTRAL 4nm 
PLASTIC ABS 

W/B 
ID WET WELL LEVEL INDICATOR WET WELL LEVEL lam 

ABS PLASTK 
W/8 V SUMP PLNR lOrnm Black I 

50 NSTRUMENT EARTH LINK INSTRUMENT EARTH lam 
ABS PLASTIC 

W/B Y Phone, 34016414 I Butt up Erectly under Label 'r I Barn Black I 

51 FILTERED SUPPLY NEUTRAL LINK 
FILTERED SUPPLY 

NEUTRAL 

lamm 

Ian 
ABS PLASTIC 

W/B 

SWITCHBOARD EXTERNAL LABELS - ABS PLASTIC. FIXED WITH M3 CHROME METAL THREADS. 
54 LAPTOP GPO LAPT(P SPO ONLY l awn 

ABS PLASTIC 

W/I3 

55 N GENERATOR 240VAC CONNECTION =CET GENERATOR 

ANCILLARY SLPPLY 
lmi 
lam 

ABS PLASTIC 

WIT 

56 

59 

11 GENERATOR POWER CONNECTION SOCKET 

PUMP SOFT STARTER 

GENERATOR 

CONVECTION 

PULP Not 

1UL 

PUMP Not 

2U1 

6man 

Om 
km 
4mm E 

ABS PLASTIC 

W/8 
ABS PLASTIC 

W/8 

FIELD LABEL LIST 
LABEL TEXT TEXT PAINT FILL 

LETTERING 
CITY 

60 PUMP SOFT STARTER KEYPAD PUMP Nal PUMP No2 Elm 
ABS PLASTIC 

MI6 
132 H DEUVERY FLOWMETER TRANSMITTER DELIVERY FLOWMETER lain ABS PLASTIC 

W/8 
AA MAIN EARTH CONDUCTOR -DONDE DISCONNECT IN Main Falb Electrode) Snrn 1 

LABEL 'X' 
Al 

63 

04 T WET WELL PRIMARY LEVEL ADJ. UNIT 
PRIMARY WET WELL LEVEL 

baled kr f1191 

4mm 

km 
ABS PLASTIC 

W/131 

WARN14G 

THIS SITE IS CORTNEDUSLY MONITORED 

CONTACT CONTROL ROOM 

BEFORE OPENING METER DOOR 

NV PROM TO LEAVING SITE. 

A( PUMP No? (Field Emergency Stop Station Adj Pump in Dry Weill 20mn ABS PLASTIC - W/8 2 

AD SUMP MAP 'Above Sunp Pump Disconnect.= Plug in Dry Well) 20mn ABS PLASTIC - W/B 1 

64 LINE CONTACTOR 
PUMP I 

IKI 
PUMP 2 

7K1 

lam 
Om 

ABS PLASTIC 

ABS 
137 U DEUVERY PRESSURE ADJ. UNIT 

DELIVERY PRESSURE 

(leafed in Sid8d1 
4mm 

Ran 

ABS PLASTIC 

W/B AE VENT FAN ISOLATOR lAbove VenI Fan Isolalor in Dry Well) lOmm ABS PLASTIC - W/B 1 

65 

66 

SOFT STARTER RUNNING RELAY 

SCPT STARTER FAUL r RELAY 

IKE 

103 

2K2 

203 

Wm 

lam 

ABS PLASTIC 

W/B 

ABS PLASTIC 

W/B 

139 CONTROL SYS 241VAC/24VDC POWER SUPPLY 
CONTROL SYSTEM 24VDC 

POWER SUPPLY 

lan 
Vain 

ABS PLASTIC 

W/B AF GANTRY CRAW ISOLATOR Abort Gantry Crane Isolator) lOmm ABS PLASTIC - W/B 1 

Brun Black 1 

ISO R RADIO 24V/13.8VDE CONVERTER 
24/12 ODE 

CONVERTER - RADIO 

Man 

Man 

ABS PLASTIC 

W/B AG DRY WELL LEVEL PROBES On I-Boa in Dry Well Sam ABS PLASTIC - W/8 1 

61 Eli STOP RELAY 104 2K4 Om ABS PLASTIC 

W/B AH SUMP PUMP LEVEL PROBES lOn .1-Boo in Dry We'll 5mm ABS PLASTIC - W/B 1 

68 PUMP POWER ON RELAY MS 205 Om ABS PLASTIC 

W/B 
143 R RADIO RAID lom ABS PLASTK 

W/B 
Al DRY WELL LIGHTS lOn Drywall Lighting Control Switch) Saim ABS PLASTIC - W/B 1 

69 PUMP RUN RELAY 106 206 4nm 
ABS PLASTIC 

W/B 
KS R RADIO COAX SURGE PROTECTION RA010 SURGE PROTECTION lain ABS PLASTIC 

W/B 
A) EXTERNAL AREA LIGHTS En Lighting Control Switch' Snm ABS PLASTIC - W/B 1 

Sheet 20 .U.- 
g. 

"?, 

70 A PUMP MOISTURE_ IN OIL TEl 207 Mom 
MRS VL01111. 

W/B 
146 TELEK TRY UNIT RTU 4nm 

ABS PLASTIC 

W/B 

71 B PUMP MOISTURE IN STATOR TEI 2KB 6nm 
ABS PLASTIC 

U/B 141 I MOEN MODEM lam 
ABS PLASTIC 

W/B 
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12 1 5 16 

CONSTRUCTION - INTERNAL SWITCHBOARD 

Cubicle construction 3mm Marine grade Aluminium (5251). 

Plinth construction 75x60 channel 6061 T6 Grade Aluminium, 

Folded, "Pulse MIG" & "TIG welded with all visible seams and joints fully welded, free from 

splatter and ground smooth where needed. 

External doors and covers fitted with adhesive neoprene rubber seals. 

Chrome plated "D" 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 & chrome plated 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 Fl 

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 IP20 where required. 

Hinges )external) Selectrix HIB650. Chrome plated. 

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. 

All escutcheons to open a minimum of 90° 

Locks Doors 1- 9,11 

LOCK FOCUS - 'T' Handle I/THAN. Chrome Plated 

90' Rotation 

5 Pin brass cylinder 

Spindle Type O & 3 point locking cams c/w locking rods 

Key Codes 11(496A, ft(496AB, RC496ABC refer to each door for clarification. 

External Meter Panel 

DORE ELECTRICS - Swing Handle SHPSS Padlockable - 316 

DORE ELECTRICS - 3 point lock rod set - TLR24 

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

Energex Key No325. c/w 2 keys. 

OPERATING PARAMETERS 

Standard 
Current & Frequency 

Rated Operational Voltage Ue 

Rated Insulation Voltage Ui 

Rated Auxiliary Voltage 

Rated Current (Main Bus) 

Short Circuit Current 1st 

Duration of Inc 

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 54 to AS 1939 

Indoors 

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 

0.5sqmm flexible copper conductors. 

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

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

All 240VAC wiring in the RTU section shall be double insulated and all terminals shall 

be shouded and labelled- ' Danger 240VAC' 

Earth cables minimum 2.5sqmm 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 100mm is maintained between cable ducting & gland plates. 

Wire numbering will be equal to Grafoplast 512000 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. 

2 111 

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

All cable glands to be Stainless Steel type. 

COLOUR CODE 

Phase wiring IA,B &C) 

Potential Metering 1240/415 VAC) 

Current Metering (Secondary) 

240 VAC Control Active 

240 VAC Neutral 

Extra Low VOC Positive supplies 

Extra Low VOC Negative supplies 

General Extra Low VDC Wiring 

RTU & PLC Wiring 

Electrode Wring 

Intrinsically safe wiring 

Earth 

Door & Escutcheon Earth Bonds 

Red, White, Blue 

Red, White, Blue, Black 

Red, White, Blue, Grey 

Red 

Black 

Orange 

Violet 

Grey 

Grey 

Salmon 

Light Blue 

Green/Yellow 

Green/Yellow 

2.5sqmm (min) 

1.5sqmm 

2.5sqmm 

1.0sqmm 

1.0sqmm 

1.0sqmm 

1.0sqmm 

1.0sqmm 

0.5sqmm 

1.0sqmm 

1.5sqmm 

2.5sqmm (min) 

4 sqmni 

PAINTING 

Aluminium Surface Preparation. 

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

Surfaces pretreatment in accordance with AS 1580 & AS 3715 using Novox LF acid etch 

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

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

CUBICLE & EXTERNAL COMPONENTS X15 Electrical Orange gloss finish. 

INTERIOR ITEMS (mounting panels, escutcheons, etc.) DULUX Bright White 132166) 

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. 
First letter = Background colour, Second letter = Lettering colour. 

Main switch label 

Pump CB labels 

Compartment labels 

E/Stop labels 

Warning labels 

MAIN SWITCH 

400A 

PUMP No1 

250A 

RTU 

EMERGENCY STOP 

10mrn 

4mm 

6mm 

4mm 

lOmm 

4mm 

DANGER 415V 
7mm 

ISOLATE ELSE WHERE I 
5mm 

Material ABS PLASTIC 
Colour B/W 

Material ABS PLASTIC 
Colour W/B 

Material Stainless Steel 

Material ABS PLASTIC 
Colour Y/B 

Material ABS PLASTIC 
Colour R/W 

Internal labels secured by M3 chrome plated metal threads. 

CB's to be identified with individual 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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DETAIL M 

SUB-DISTRIBUTION BOARD ARRANGEMENT 
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1(11,,Km 

CIO COCO 

Allow for all 
equipment to 

clear mullions 

DOOR LAYOUT DETAIL W 

Allow for all 
equipment to 
clear mullions 

DOOR LAYOUT DETAIL U 

FILTERED 
SUPPLIES 

SUB BOARD 
ISOLATOR 

NON-FILTERED 
SUPPLIES 

ESCUTCHEON LAYOUT DETAIL S 

O 

O 

Allow for all 
equipment to 
clear mullions 

PUMP Not 

0 0 0 0 0 0 
<41> 

DODO 

oo oe 
®o 0® 

k1 

DUPLICATE FOR PUMPS 1 & 2 

DOOR LAYOUT DETAIL T 

1750 

Allow 55mm min. clearance for comms 
connections between display and 
other items and duct support 

REX. 

O 

Allow minimum 
distance for 
all equipment 
to clear mullion 

Allow 55mm 

min. clearance 
for all comms 
connections ,----- 

DOOR LAYOUT DETAIL Y 

MAXIMUM HEIGTH 
FROM FLOOR 

110 5 

R10 

DETAIL Z 

(CABLE SUPPORT DETAIL( 

(GALVANISED STEEL) 
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A 

C 

D 

G 

H 

10 12 3 14 

1 

CUBICLE 

DOOR 

Door Seal 

Adhesive Neoprene Rubber 
25 x Ann 

DETAIL A 

DOOR SEAL 
INTERNAL SWITCHBOARD 

t 
40 

' 
. 

60x100x6 Galv. Flat bar 

(Supply loose) 

10 

Hold down bracket 

1- 0 
30 1Snm Dia 

i . .., 

R3 

60 

/ CUBICLE 

Continuous Seal 
25x6mm Neoprene 

Hold down bracket 
PLINTH 

(Supply loose) 

DETAIL E2 

(BOLTING DOWN FACILITIES DETAIL) 

(INTERNAL BRACKET) 

Th 

5.vitchboard Cubicle 

Plinth 200 x60x9x6 50 
Aluminium Channel Part No 5061 Ted 

S0v50x6 angle 
welded all round to plinth 

Hold down bracket 

I 

M6 x 20 116 S/steel Pan Head Metal Threads 
c/w 316 5/steel flat washer 
securing plate at 100mm intervals. 

rCL, Inspection/Gland plate 3mm 

Thin Sheet Rivet Nut 
116 x1.0 316 5/steel 
Flat Head - Closed End 

DETAIL F 

(GLAND /INSPECTION PLATE FIXING DETAIL) 

DETAIL El 

(BOLTING DOWN FACILITIES DETAIL) 

(EXTERNAL BRACKET) 

SET UP CUBICLE TO BE LEVEL & PLUMB BEFORE BOLTING TO 

CONCRETE PLINTH USING M12 S/STEEL CHEMICAL ANCHORS. 

MINIMUM ANCHORAGE 110mm. USE 40x40x3mm WASHERS 

FILL WITH NON-SHRINK GROUT WHERE REQUIRED. 

CUBICLE 

Compression seal 

Stainless Steel 
cable glands 

PLINTH 
All cable glands installed with 
compression seal located 
within the cubicle 

DETAIL G 

(CABLE GLAND INSTALLATION DETAIL) 

Use 6 Off -MI. 316 
S/Steel Alan key 
countersunk 
socket screws 

1116 x 20 316 S /steel Button Head 

Socket Screws c/w Neoprene washer 
to prevent ingress of water 

CUBIU 

Ckill 0 HI clearance hole 
in cubicle i angle 

GSM Antenna 

Neoprene 
tMounting 
Gasket 

SWITCHBOARD 
,1Q, 20mm PVC 

Cable Bush 

DETAIL X 

(GSM ANTENNA MOUNTING DETAIL) 

514:59.469:%17913° 

reinihro tIolinc'.N" Angle 

DETAIL 

(EYE BOLT FIXING DETAIL) 

Door stiffner 

door stiffner 
Cantilever off 

350 

Support shell in 
lowered position 

:e3,3,1('?ntA;41'1,17,Tet21,16 

35 x 3 Aluminium plate 
welded to boss to prevent 
egress of water 

20mm brass plug 
c/w weatherproof 
seal 

40mm Clearance 
hole in sunroof 

25mm Alum. Pipe 
threaded internally 
to suit 20mm plugs 

Seal by fully 
welding 7_ 20mm PVC 

plug c/w 
weatherproof seal 

SUNROOF 

SWITCHBOARD 

DETAIL X 

(SMART METERING ANTENNA PLUG DETAIL) 

DETAIL H 

IRTU LAPTOP SUPPORT SHELF) 

Door stiffner 

Rubber 

ed00 

Suppo shelf in 

raised position 
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10 11 12 15 16 

NORTH SURVEY MARKER No.650 
mAHD = 1.689 

2 e 25mm CONDUITS \ TO FIELD INSTRUMENT 1 -BOX 

a 4 

4 

S/S HANGING HOOKS 
WELDED TO 
SUPPORT BRACKET 

13 OFF) 

TOP OF LEVEL 
PROBE BRACKET 
mAHD = 1.694 

CABLE 
TIES 

Temporary hanging 
length 1.400 mfrs 

SURCHARGE LEVEL 
mAHD = 0.580 

1.414 mfrs 
Note 5 

SURCHARGE IMMINENT 
LEVEL 
mAHD = 0.280 

MEASUREMENT POINT 

SURCHARGE IMMINENT 
LEVEL PROBE 

The surcharge Imminent probe is to 
be hung at a temporary value, of 
1.400mtrs until site testing proves 
actual levels of overflow. 
This is level of 0.294mAHD 

PUMP A START 
mAHD = -3.002 

PUMP A STOP 
mAHD = -5.238 

(See Note 71 

4.296 mfrs 
Note 5 

HIGH LEVEL 
mAHD = -2.602 

MEASUREMENT POINT 

PROBE 
HIGH LEVEL 

LEVEL PROBE 
mAHD = -5.606 

200 

7.300 sirs 
Note 5 

3.064 mars 

QTY MATERIALS LIST 

1 1 LENGTH OF HEAVY DUTY 
ORANGE PVC CONDUIT 40mm 

2 1 CONDUIT END CAP 

3 2 25mm NYLON CABLE GLAND 

4 3 CABLE CLAMP SUSPENSION EYELET 

Note 3 

ALLOW SUFFICIENT LENGTH ON CABLE TO ALLOW 
FOR REMOVAL OF PROBE AND CONDUIT ASSEMBLY. 
EXCESS LENGTH TO BE STORED IN ELECTRODE BOX. 

4 a 

C 

a 

CABLE CLAMP 
SUSPENSION EYELET 

RAG TUBE BELLED OVER PROBE 
032 CONDUIT 300 LONG C/W CAP & NYLON GLAND 

25mm NYLON 
CABLE GLAND 
Note 4 

END CAP 

(No Glue) 

40mm PVC CONDUIT 

DRILLED 6mm HOLES AT 
300mm INTERVALS ALONG 
THE LENGTH OF THE CONDUIT 

Note 2 

HYDROSTATIC LEVEL 
PROBE 

RANGE =7.3m 

MEASUREMENT POINT 

PRIMARY LEVEL PROBE INSTALLATION NOTES 

1. Install stainless steel hanging hooks for the suspension 
of the hydrostatic probe, high level & surcharge probes. 
Hooks to be welded to S/S support bracket installed on the 
inside perimeter on the opening. 

2. Drill 4 x 6mm holes, 150mm from each end and every 300mm 
of the cut length, prior to installation. 

3. Install so that the conduit rests on the shoulder of the probe. 
Do Not glue the conduit to the end cap. 

4 Install a 25mm nylon cable gland. Apply no compression to cable. 

5. Measurements are to be taken from top of the 
Level Probe Bracket to 'measurement points' on probes 

6. Install hanging hooks to ensure the greatest seperation between 
probes can be achieved. 

7. Pump stop level shown on this drawing is 100mm above actual IDTS value. 
This allows for ramp down of soft starter/VSD 

8. New stainless steel 'U' shape support bracket to be fabricated and installed for 
the installation of new s/s haning hooks for level probes 13 off) 

-a 
4 

a 

A 

40 

4 
C 4 

1 
.4 

MOUNTING BRACKET 

6mm S/S WALL BRACKET FIX 
WITH 10mm S/S ANCHORS 

1.0 

/OTHER LEVEL 
INSTRUMENTS 

SECONDARY LEVEL TRANSMITTER 

MOUNTING BRACKET INSTALLATION DETAILS 

IP68 RATED "VEGABAR 52 " PRESSURE SENSOR WITH 
"2" TRI-CLOVER" FITTING. MODEL TO SUIT PRESSURE 
RANGE AND CABLE LENGTH FOR EACH INDIVIDUAL SITE. 

7. EXAMPLE MODEL "BR52XXCAlEHPMAS" 

PRESSURE RAKE -I 

CABLE TO REMOTE 
DISPLAY/CALIBRATION UNIT 
IN PUMP STATION SWITCHBOARD 

DETAILS OF NON PREFERRED INSTALLATION 

TO BE USED WHERE SPACE IS LIMITED 

DN25 STAINLESS STEEL UNION WITH DN25 11"I BSP 
FEMALE ENDS AND INSTALLED WITH FEMALE 
SECTION OF UNION ADJACENT TO VALVE 

ON25 11") BSP STAINLESS 
STEEL NIPPLE. 

"TRI-CLOVER" STAINLESS STEEL 
CLAMP TO BE SUPPLIED WITH 
PRESSURE SENSOR 

STAINLESS STEEL "VEGA ADAPTOR 4" MATING 
PIECE FOR JOINING "TRI-CLOVER" FITTING WITH 
DN25 (r) BSP MALE END. TO BE SUPPLIED WITH 
PRESSURE SENSOR. 

DN25 BSP STAINLESS 
STEEL SOCKET 

DN25 Ill BSP STAINLESS STEEL 
90° EQUAL MALE BEND. 

REDUCE TO SUIT 
EXISTING PRESSURE 
POINT STOP COCK 

B-B 
TO BE INSTALLED 
ON SITE 

A-A 
EXISTING ON 
SITE 

DN25 FULL BORE STAINLESS STEEL 
BALL VALVE WITH 
DN25 (1") BSP THREADED FEMALE 
ENDS 

TAPPING BAND N.T.S 

DETAILS OF PREFERRED INSTALLATION 

Electrical contractor to supply 
and fit all fitting necessary to 
plumb pressure transducer into 
existing isolation valve. 

NOTE, ADDITIONAL FITTINGS MAY BE REQUIRED 

PRESSURE TRANSMITTER INSTALLATION NOTES 

1. Material: All stainless steel 
fittings to be grade 316. 

2. Galling: All stainless steel 
threads to be lubricated with 
approved anti galling grease 
and thread tape where applicable. 

3. Install as per 'prefered" detail 
unless space limitations prevents 
this method. 
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G 

2 I 
3 

I 
4 

I 
5 6 7 8 13 14 5 I 16 

LEVEL PROBES - SIR, LR3 

A 

420 

300 

1111E1111: 

LEVEL 

TX 

TERM 

30x80 PVC DUCT 

+-I 
FRONT VIEW 

ammo 

HYDROSTATIC LEVEL TX 

BREATHER HOUSING 

A 

SECTION B-B 

WET WELL INSTRUMENTATION J-BOX 

LOCATED ON EXTERNAL WALL ADJACENT WET WELL 

DOOR 1 KEY RC496A 

Y 

DETAIL 

120° DOOR STAY 

fi 
0 

FRONT VIEW 

DRAFTED p HAGUE P.HAGU E 03 -01 -13 G.ANDERSON 

DRAFTING CHECK A.vVITTI-IOPT DESIGN R.P E.O. No. DATE PRINCIPAL DESIGN MANAGER 
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STD TEMPLATE 91.2? 9.'12 
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DATE 

DATE 

CONSTRUCTION 

Cubicle construction 2mm 316 Stainless Steel. 
Folded, "Pulse MIG" & "TIG welded with all visible seams and joints fully 
welded, free from splatter and ground smooth where needed. 
External doors and covers fitted with Emile 1011-207 self grip seal. 
M6 Earth studs fixed to the interior of all doors and hinged escutcheons 
and on adjacent cubicle interior surfaces. 
Door stiff eners to be of suf ficent strength to prevent being deformed when 

subjected to reasonable loads. 
Hinges (external) Selectrix HIB650ss-316. 
Stainless Steel Star washers fitted under all hinge screws. 

Locks Door 1 

DORE ELECTRICS - Swing Handle SHKSS Universal Locking - 92268 

Lockwood Barrel Lock 
Key Code RC496A 

Labels 

Provide labels as shown. External labels 1mm thick. 316 grade stainless steel. 
fixed with m3 316 stainless steel metal threads. 

Finish 

Stainless Steel 2b Finish. 

QUO EN 31430 
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Rated Operational Voltage Ue 
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Degree of Protection 

Service Conditions 
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IP 56 to AS 1939 
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12 4 15 16 

A 

420 

400 

MOTOR CONTROL 

TERMINALS 

PUMP POWER 

CONNECTIONS 

41-1B 

FRONT VIEW 

DOORS WOVE!) 

1x 30rim x 4mm Cu 

BUSBAR per PHASE, & E 

2 x 12mm Dia HOLES 

per PHASE, & E FOR 

(ABLE CONNECTIONS 

SECTION A-A 

TERMINALS MOUNTED FORWARD 

OFF EQUIPMENT PANEL 

JUNCTION BOX LABEL LIST 

REMOVABLE CLEAR 

POLYCARBONATE 

SHROUDS 

250 

TO PUMP TO SW/BD 

SECTION B-8 

STAINLESS STEEL UNISTRUT 

WELDED TO ENCLOSURE 

FOR MOUNTING 

TWO DISCONNECTION BOXES REQUIRED - PUMP1 & PUMP2 

LOCATED IN DRY WELL 

TEXT TEXT 

HEIGHT 

MATERIAL / 
COLOUR 

SIZE OTT 

PUMP No? DISCONNECT BOX (EXTERNAL) 20mm S/STEEL - Black Text 300x35 1 

WARNING 

415V BEHIND DOOR 
(EXTERNAL) 

10mm S/STEEL - Red Text 160a0 1 

EXTERNAL LABELS imm THICK. 316 GRADE STAINLESS STEEL. 

FIXED WITH M3 316 STAINLESS STEEL METAL THREADS. 

DRAFT TED P.HAGUE P.HAGUE 03-01-13 G.ANDERSON 

DRAFTING CHECK A.WITTHOFT DESIGN R.P.E.Q. No DATE PRINCIPAL DESIGN MANAGER DATE 
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