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SP Reliability Improvement Project Functional Specification: SP072 Ormuz Rd 

1 INTRODUCTION 
This specification has been developed for SP072 Ormuz Rd as part of the "Sewage Pump Station 
Reliability Improvement Project" and the 2011 flood recovery project. The Project will replace 
the existing switchboard with the new standard design. All civil and mechanical installation will 
remain the same. 

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

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

1.1 Site Location 
SP072 Ormuz Rd is a submersible station containing 2 pumps with fixed speed drives and is 
located on Ormuz Rd, Yeronga. 

MD on Disk Brisbane - [Brisbane 1:20000 - Level 1] 

File Map Find View Functions Window Help 

014 
179E 179F 179G' 179H ___.---- ro 

CC 

179J 179K 
* cer 

lde 
\\ 

l '...- 

> 

O. 
(e., - -) 

Cr 1 

\ '13872 0 

PiliP4- 011"' OHO 

Of0 

°RI EN1 

tr, 
lel Goo. 

Pa 

win 

k 

tt" 
FP ---------- 

-----J 

Z.". 

14/ , 
,...,- 

NU/ BRA -I 

r 
(:),, 

Q 
4.- 

-53 

' 0 

pp A p ib c' 

n 
-NTEs t---. 

. 

13 RD 
0 --, 

HYDE 

a ,t 7,1 
,-- 

Bri bane 
:e 

ii, 
....,1 

cr 

lz 

10 
.3--.3- 

, OR Cr H ISMS 
.... LA 
...... . -, 

,..... 

'si r 

Lij -1.10K a 
.ii 

2 
CC 

0 

III 
T E 

E 

tA24 

Li, 

1 
EA 

Cjal RES TEs 

CO 

E 
vii 

.X 0 Z Z ,- 0 
-' ti 

T- 
()AN4 \'' 

1 "X 
1... l)-- 
0) v) i-- _t -_ 

..../ 

Cthh 
.> ----- 

( ic Y 

ELLeSm - ERE 

tY/OLET - 
c0 ' S 
c 0 

to 

-S , 

illi 
Cl. 

YULUMA ,--- 
T 33 

ii),%-ti.C3 

C)r.- Ix 

w 0 
%C. 0 g 

11 - t- 
/1/6 

ST 
----> 

0 - 
./. 

,s 

0 
\i 

. .6 

UmBA 

(I) 

-4 

---j--1: 
HOL c/3I 

sr . 4., 

, 

/ 

LI 

21/131/2003 11:25 AM i Brisbane 1:20000 Level 1 E: 0392; N: 6957068 Lat -27 30.59 Long 1530.2 UBD: Page 179; Square F8 

Figure 1: Location Map 
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SP Reliability Improvement Project Functional Specification: SP072 Ormuz Rd 

1.2 Standard Design Options 
The standard design options checked in the table below have been included in the design for 
SP072 Ormuz Rd. The functional detail of each option is fully specified in the standard 
specification, "SSM084 Standard Sewage Pump Station - Functional Specification" and the 
options have also been incorporated into the electrical schematics for this site (See Appendix A 

Drawing List). 

Table 1: Standard Options for a Sewerage Pumping Station 

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

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

C - Individual pump reflux valve micro switch. 

DI - Upstream Manhole Surcharge Imminent Probe 

D2 - Upstream manhole surcharge imminent - Electrode 

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

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

G YES Emergency Storage Level Sensor & Dewatering Pump 

H - Station delivery flow meter. 

I GSM Backup Communication Options. 

J De-Con 

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

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

K - Cathodic Protection. 

L YES Motor Thermistor. 

M - Odour Control 

N - Current Transformer (CT) metering. 

01 - Pumps Fully interlocked 

02 - Pumps Interlock with Genset Only 

P - Wet Well Washer 

Q - Valve Pit Sump Pump and Level 

R LOW Telemetry Radio (High / Low / No) 

S - Wet Well Secondary Level Sensor (Radar) 

T YES Wet Well Primary Level Sensor (Hydrostatic) 

U YES Delivery Pressure Transmitter 

V - Chemical Dosing 

W - Variable Speed Drives 

X - Third Pump 

Y - Power Meter 

For a full list of equipment installed on site refer to the equipment list in the site electrical 
drawings. 

SP072 Ormuz Rd - Site Specific Func Spec 1-00 Page 6 

SP072 Ormuz Street Yeronga SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS1039 Active 10/12/2014 Page 6 of 73



SP Reliability Improvement Project Functional Specification: SP072 Ormuz Rd 

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

1.3.1 Network Details 

Sewer Scheme S2 Fairfield 

Macro Catchment 83 

ADWF 0.41L/s 

1.3.2 Pump Details 

Pumps Size 2 x 4.6 kW 

Dry Weather Hrs : 13.37 hrs/wk 

Avg Pump Cycle : 8.00nnin on / 90.88 min off 

Design Duty Point 5.07L/s 

1.3.3 Generator 

Generator Size 

Number of Pumps that can run 2 
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SP Reliability Improvement Project Functional Specification: SP072 Ormuz Rd 

1.3.4 Site Control Levels 

Wet Well 

Description 

Pre- 
Upgrade 

Levels 

Proposed 
Changeover 

Levels 

Proposed 
Final 
Levels Units 

Range 2.500 2.500 2.500 M 

Surcharge occurring level 3.681 3.681 3.681 mAHD 

Surcharge imminent level 3.334 3.334 3.381 mAHD 

Inhibit mode start level - 3.181 3.181 mAHD 

Inhibit mode stop level - 2.981 2.981 mAHD 

Emergency Storage Inlet Level - - - mAHD 

High alarm level 3.284 3.084 3.084 mAHD 

Duty B pump start level 2.934 2.684 2.684 mAHD 

Duty A pump start level 2.884 2.634 2.634 mAHD 

Duty B pump stop level 2.084 2.084 2.084 mAHD 

Duty A pump stop level 2.034 2.034 2.034 mAHD 

Low alarm level - 1.784 1.784 mAHD 

Wet well empty level (4mA of Probe) 1.734 1.734 1.734 mAHD 

Flow Meter 
Description Level Units 

Range - I/s 

Minimum Value (4mA) - 1/s 

Flow high alarm limit - 1/s 

Flow low alarm limit - 1/s 

Pressure Gauge 
Description UN Ai Units 

Range 30.000 m 

Minimum Value or elevation (4mA) 7.616 mAHD 

Pressure high alarm limit tba mAHD 

Pressure low alarm limit tba mAHD 

Sewer Pum 
Description Pump 1 Pump 2 Units 

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

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

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

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

Pump blocked alarm limit - I/s 
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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 IO list developed for this site). 

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

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

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

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

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

2.7 UUTS Picture 
This site has a standard BWTS picture as per the standard specifications 
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3 SEWER NETWORK OVERVIEW 

S2 
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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 

00 486/5/7-0291-000 Site Cover Sheet 

01 486/5/7-0291-001 Power Distribution Schematic Diagram 
02 486/5/7-0291-002 Pump 01 Schematic Diagram 
03 486/5/7-0291-003 Pump 02 Schematic Diagram 
(14 . -1:0 5 -,)29 i ,P1-1 RI,,,ER! LI) FOR Pni);/, 03 ,Si li, ii:(/!ii. 1)1(1,i (lb: 

05 486/5/7-0291-005 Dry Well Sump & Em. Storage Dewatering Pump 
(In-. Is' LS1.1?! LI) I 01; Gcn, , ,illI ( 'III, ra' 

07 486/5/7-0291-007 Common Control Schematic Diagram 

08 486/5/7-0291-008 Common RTU I/O Schematic Diagram 

09 486/5/7-0291-009 RTU Power Distribution Schematic Diagram 
10 486/5/7-0291-010 RTU Digital Inputs Termination Diagram - Sheet I of 3 

11 486/5/7-0291-011 RTU Digital Inputs Termination Diagram - Sheet 2 of 3 

12 486/5/7-0291-012 RTU Digital Inputs Termination Diagram - Sheet 3 of 3 

13 486/5/7-0291-013 RTU Digital Outputs Termination Diagram - Sheet I of 2 

14 486/5/7-0291-014 RTU Digital Outputs Termination Diagram - Sheet 2 of 2 

15 486/5/7-0291-015 RTU Analog Inputs Termination Diagram 
16 486/5/7-0291-016 RTU Analog Outputs Termination Diagram 
17 486/5/7-0291-017 Common Controls Termination Diagram 
18 486/5/7-0291-018 Equipment List 
19 486/5/7-0291-019 Cable Schedule 
20 486/5/7-0291-020 Switchboard Label Schedule 
21 486/5/7-0291-021 Switchboard Construction Details- Sheet I of 3 

22 486/5/7-0291-022 Switchboard Construction Details - Sheet 2 of 3 

23 486/5/7-0291-023 Switchboard Construction Details - Sheet 3 of 3 

24 486/5/7-0291-024 Field Instrumentation - Installation Details 
1,,,Y) 5 -_10)1.)2.-7 RE,SLRI LI) 1-7)1 ( (Illt,,,l,c 1'1race/ion 1 m, 

1,`,/'; ., --02'l 1 -(;20 RESER! El )1 HR 1. 1, h r' I >i, ,,i,i!,. Lif,i, R,1 

27 486/5/7-0291-027 SWBD General Arrangement Elevations 
28 486/5/7-0291-028 SWBD General Arrangement Sections 

_is(' -; -_oft:44)2() RESLR1 LI) FOR (,,..iicoliol Elk /H al ( ,,:int :/:.,/, tio 
30 486/5/7-0291-030 Switchboard Slab - Locality and Site Plans 

31 486/5/7-0291-031 Switchboard Slab and Conduit Details 
32 486/5/7-0291-032 Switchboard Slab and Electrical Conduit Layout 

# Drawing sheet numbers are reserved and have not been created 
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Appendix B: PHYSICAL I/O LIST 
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.J UrbanUtili:Je 

REVISION CONTROL 
SP072 Ormuz Rd 
Physical I.O. Spreadsheet 

Version Date Author Comment 
3-10 01-09-2012 Alex Witthoft Initial Version Developed from Template Version 3-10 

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

A - 
.4failliaiiiik 

Individual urri. moisture in oil MIO sensor and fault rela . 

B o Individual 'urn. moisture in stator MIS sensor and fault rela and or bearin tem.erature fault sensor and fault rela 
C Individual um. reflux valve micro switch. 
D - U.stream Manhole Surchar.e Imminent Probe 
E - Station dr well sum. urn. and level indication sensors and rela s. 

F - Station .ermanent enerator ATS and control connections . 

G Y Station emer.enc stora.e level sensor and dewaterin. um. 
H Station deliver flow meter. 
I GSM 

De-Can 
Badcu Communication . . 

Method , - ..,. _ ,_. . ._ Illlllllll 

Ilk 

Ilk 
R. 

J 

K 

111=1M- 
M 

/RIM 

P 

- r 
- 

Cathodic Protection. 

IIIP 
Odour Control 

Wet Well Washer 

S 

- r.., 
- 

Valve Pit Sum. Purn and Level 

Seconda Wet Well LeveLIC"Sen.sNo7 Ultrasonic 
..ice .a= 

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

XA Third Pum. with otion A - MIO 
XB Third Pum. with o.tion B - MIS 
XC Third Pum. with o.tion C - Reflux 
XW - Third Pum. with otion W - VSD 
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a66n SP072 Ormuz Rd 

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

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

V251 V446 V265 V265 V265 V265 V616 V616 V562 

ACE 3600 ACE 3640 Digital Input Digital Input Digital Input Digital Input Digital Output Digital Output Mixed 10 Card 
POWER CPU CARD 16 Channel 16 Channel 16 Channel 16 Channel 16 Channel 16 Channel 4A0 / 8A1 

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 D133-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 / 8A1 +/- 20 MA MODULE 
1 V251 DC PS 18-72V 
1 V283 Software License (RTU Options) - DNP3+ License 

1 (0) V20 Blank I/O module (For Slot 04 when 3rd pump option is not needed). 
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SP072 Ormuz Rd 
4 Urban !ales Physical I.O. Spreadsheet Digital Input Card 1 

0101 pmplmainsPo er mp control power ava able fr. 
to Term. # Wire # Schem Term 

on 7 D101 Sheet 02 Sheet 10 

D102 2 pmpllocalStart Pump local start pushbutton 
Pump local stop pushbutton 

Not Pressed 
Not Pressed 

Pressed 
Pressed 

9 
11 

0102 

0103 
Sheet 02 Sheet 10 - 

D103 3 pmpllocalStop Sheet 02 Sheet 10 - 

0104 4 pmpl eSt op Pump emergency stop pushbutton Fault Healthy 13 DI04 Sheet 02 Sheet 10 

0105 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 - 
D107 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 
D109 9 23 0109 Sheet 02 Sheet 10 B 

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

0112 12 stnlenergexPower Station energex mains power Off On 30 0112 Sheet 08 Sheet 10 - 

0113 13 stnlmainsPower Station mains power Off On 32 0113 Sheet 08 Sheet 10 - 
0114 14 stnIsurgeDivOK Station surge diverter heatlhy Fault Healthy 34 0114 Sheet 08 Sheet 10 - 
0115 15 stnllocalRemote Station local remote switch Local Remote 36 DI15 Sheet 08 Sheet 10 - 
0116 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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SP072 Ormuz Rd 
60) Urban titles Physical I.O. Spreadsheet Digital Input Card 2 

0101 1 

Descrip1104111111& ORMiliaiiiiiMiiiillii. Schem Term 0 Comment FAT Am 
pmp2mainsPower Pump control power available 

Pump local start pushbutton 
Pump local stop pushbutton 

Off 
Not Pressed 
Not Pressed 

On 
Pressed 
Pressed 

7 
9 

11 

0117 
DI18 
DI19 

Sheet 03 

Sheet 03 
Sheet 03 

Sheet 11 

Sheet 11 

Sheet 11 

- 

- 

0102 2 pmp2localStart 

E103 3 pmp2localStop 

D104 4 pmp2eStop Pump emergency stop pushbutton Fault Healthy 13 0120 Sheet 03 Sheet 11 - 

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

D106 6 pmp2running Pump running Not Running Running 17 DI22 Sheet 03 Sheet 11 - 

D107 7 pmp2fault Pump starter fault Healthy Fault 19 DI23 Sheet 03 Sheet 11 - Either SS or VFD 

D108 8 21 DI24 Sheet 03 Sheet 11 A 

D109 9 23 DI25 Sheet 03 Sheet 11 B 

DI10 10 25 DI26 Sheet 03 Sheet 11 C 
DI11 11 wwn sur ch ImmOK Wet well surcharge imminent signal healthy Fault Healthy 28 DI27 Sheet 08 Sheet 11 Added in version 3-10 
DI12 12 rtulBattSystem RTU battery system OK Fault Healthy 30 DI28 Sheet 08 Sheet 11 

D113 13 rtulmainsPower RTU control power Off On 32 DI29 Sheet 08 Sheet 11 - 

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

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

D116 16 stn1DoorStatus Station security alarm (DoorswItch) Alarm Healthy 38 DI32 Sheet 07 Sheet 11 - 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP072 Ormuz Rd 
Urban -litres 

Physical I.O. Spreadsheet Digital Input Card 3 

0101 1 

liiiiilir 
stn1TSGstatus Station transfer switch - generator status Not Generator 

On State 
Generator 

Te 
0133 

-2:0Eximmuf 
Sheet 06 Sheet 11 - 

Wit. 
D102 2 0134 Sheet 06 Sheet 11 F 

0103 3 11 0I35 Sheet 06 Sheet 11 F 
0104 4 13 DI36 Sheet 06 Sheet 11 

D105 5 15 0137 Sheet 06 Sheet 11 

DI06 6 17 0138 Sheet 06 Sheet 11 F 

D107 7 19 0139 Sheet 06 Sheet 11 F 
D108 8 21 DI40 Sheet 06 Sheet 11 F 

0109 9 23 0141 Sheet 06 Sheet 11 F 

DI10 10 25 0142 Sheet 06 Sheet 11 

D111 11 28 D143 Sheet 08 Sheet 11 0 
DI12 12 30 0144 Sheet 08 Sheet 11 K 

DI13 13 32 DI45 Sheet 05 Sheet 11 E 

DI14 14 34 0146 Sheet 05 Sheet 11 E 
DI15 15 36 D147 Sheet 05 Sheet 11 E 
DI16 16 38 0I48 Sheet 05 Sheet 11 E 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 

SP072 Ormuz Street Yeronga SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS1039 Active 10/12/2014 Page 17 of 73



SP072 Ormuz Rd W (Aciiiiiut ht., Physical I.O. Spreadsheet Digital Input Card 4 

D101 1 

MN -JIIIF Term. # 
7 

Wire # 
DI49 

Schem 
Sheet 04 

Term 
Sheet 12 X 

D102 2 9 DI50 Sheet 04 Sheet 12 X 

D103 3 11 DI51 Sheet 04 Sheet 12 X 

D104 4 13 0152 Sheet 04 Sheet 12 X 

0105 5 15 13153 Sheet 04 Sheet 12 X 

D106 6 17 0154 Sheet 04 Sheet 12 X 

0107 7 19 DI55 Sheet 04 Sheet 12 X Either SS or VFD 
D108 8 21 0156 Sheet 04 Sheet 12 XA 
D109 9 23 0157 Sheet 04 Sheet 12 XB 
DI10 10 25 0158 Sheet 04 Sheet 12 XC 
D111 11 28 0I59 - Sheet 12 " 
D112 12 30 0160 Sheet 12 A 

DI13 13 32 0161 Sheet 12 ^ 

DI14 14 34 D162 - Sheet 12 A 

0I15 15 36 0163 Sheet 12 A 

0I16 16 38 DI64 - Sheet 12 A 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 

SP072 Ormuz Street Yeronga SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS1039 Active 10/12/2014 Page 18 of 73



W OFE6n-UtIlities 
SP072 Ormuz Rd 
Physical I.O. Spreadsheet Digital Output Card 1 

0001 1 & 2 pmploperate Pump run command 
i.-vr.... 

Off 

-11°L-777.t.-- 
-.w" 

Run 4,5 

AF-A;;Tquidr 
0001 - 

'"*.-'** -* - - ilEMOr 
Sheet 02 Sheet 13 

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

Off 
Off 

Reset 7,8 D002 Sheet 02 Sheet 13 - 

D003 5 & 6 pmplinterupt Interupt 10,11 0003 Sheet 02 Sheet 13 - 

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

D006 11 & 12 19,20 D006 Sheet 08 Sheet 13 P 
D007 14 & 15 23,24 0007 Sheet 08 Sheet 13 E 

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

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

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

D011 25 826 37,38 D011 Sheet 04 Sheet 13 X 

D012 27 & 28 40,41 D012 Sheet 04 Sheet 13 XW 
D013 29 830 43,44 D013 Sheet 13 A 

D014 31 & 32 46,47 0014 - Sheet 13 A 

D015 34 835 50,51 0015 - Sheet 13 A 

D016 37 838 54,55 D016 Sheet 13 A 

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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k) 

D017 

CIFfielnUti 

1 & 2 

Ries 

pmp2operate 

SP072 Ormuz Rd 
Physical I.O. Spreadsheet 

ilMillr 7:::7' - '1111111111E; 
Pump run command 

Digital Output 

Off 

Card 2 

4,5 
- 7111ZIE=IIIE 

D017 Sheet 03 Sheet 14 - 

D018 3 & 4 pmp2resetCmd Pump fault reset 
Pump emergency mode interrupt 

Off Reset 7,8 D018 Sheet 03 Sheet 14 - 

0019 5 & 6 pmp2interupt Off Interupt 10,11 0019 Sheet 03 Sheet 14 - 

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

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

0022 11 & 12 19,20 0022 Sheet 14 K 

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

D024 17 & 18 estldewater Emergency Storage Dewater Off On 27,28 0024 Sheet 05 Sheet 14 G 

D025 21 & 22 31,32 0025 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 . 
0029 29 & 30 43,44 D029 Sheet 14 " 

D030 31 & 32 46,47 0030 Sheet 14 . 
0031 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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SP072 Ormuz Rd 
Physical I.O. Spreadsheet Analog Input Card 1 

I/O # TerM Description 4mA 20mA Term. # Wire # Schem Term 0 Comment ' FAT SAT 
A101 1 & 2 ww1lrawSignal Primary Wet well level raw signal 9,10 A101.,A101- Sheet 08 Sheet 15 0 0 
A102 3 & 4 prelrawSignal Delivery pressure raw signal 

Emergency storage level raw signal 
11,12 A102+,A102- Sheet 08 Sheet 15 U 0 D 

A103 5 & 6 estlrawSignal 13,14 A103+,A103- Sheet 08 Sheet 15 G 0 0 
A104 7 & 8 15,16 A104+,A104- Sheet 08 Sheet 15 ^ 

A105 11 & 12 21,22 A105+,A105- Sheet 08 Sheet 15 F 
A106 13 & 14 23,24 A106+,A106- Sheet 08 Sheet 15 S 
A107 15 & 16 25,26 A107+,A107- Sheet 08 Sheet 15 K 
A108 17 & 18 27,28 A108+,A108- Sheet 08 Sheet 15 H 

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

FACTORY ACCEPTANCE TESTED BY: Date / / 

SITE ACCEPTANCE TESTED BY: Date / / 
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SP Reliability Improvement Project SP072 Ormuz Rd 

Appendix C: CONTINGENCY 2002 DATA 
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ORMUZ ST PUMPING STATION SP072 
NOTE : ALL LEVELS IN mAHD 

SCHEME S2 

WET WELL 
Dia = 1.830m 
Depth = 7.440 m 
Vol BWL-0/F= 9.2 m3 
Vol TWL-0/F= 6 m3 
hrs/wk 
Vol Hi Alarm - 0/F= 3.5m3 

Inlet Sewer IL =2.636 m 

STATION LEVELS 
Surcharge = 3.681 m (77.9%) 
Hi Alarm = 3.284m (62.0%) 
TWL = 2.884 m (46.0%) 
BWL = 2.034 m (12.0%) 

ILWW = 1.417 m 

ADWF = 0.41L/s 

AMENDED :14/02/2002 

MACRO CATCHMENT 83 

STATION DETAILS 
Drwg : 3016/16278 
Type : Submersible 
Pumps : 7.5Kw @ 2 

Dry Weather Hrs : 13.37 

Avg Pump Cycle : 8.00min on, 
90.88 min off 

Design Duty Point = 5.07L/s 

RISING MAIN 
Dia 100mm, Length = 135 m, Volume = 1.060m3, Material = CI , Depth 0.7-1.8 m, Drwg No: 
3016/16275 

7:12:00 

6:00:00 

4:48:00 

3:36:00 

2:24:00 

1:12:00 

0:00:00 

Time till Overflow for Time of Power Failure 

P - N w 
8 8 8 8 8 8 8 

Time of Day for power failure [24hr] 
8 8 8 

Hours Till overflow when Water Level Hi-Alarm Number of 10000L Tankers 

BEST SHORT TERM FLOW CONTROL STABILISATION OPTION Tankering 

TANKERING INFO Tanker Size 10,000 L (Refer Graph for Tanker Numbers) 
Discharge MH for tanker M11174711, Discharge MH SL = 10.196 m, 

Discharge MH DSIL = 8.808 m, Discharge Sewer Dia = 150 mm - Near 10 Orvieto Rd 

BYPASS PUMPING INFO Pump Size 50 mm, ADWF = 0.75 L/s, Suction Head = 6.3 m at 
Inlet IL, Hose Length = 135 m, Delivery MH174616, Delivery MH SL = 11.738 m, Delivery MH 
DSIL = 9.985 m, Delivery Sewer Dia = 150 mm 

SPECIAL NOTES 

STATION OVERFLOWS TO 

GENERATOR SIZE 28 kVA 

TANKER CONVERSION : No 25,000 L tankers = No 10,000 L tankers X 0.67. 
No 10,000 L tankers = No 25,000 L tankers X 1.5 

, 
8 8 

0.3 

0.3 

O 

0.2 

0.2 ; 

0.1 

E 

0.1 

0.0 

0 
0 
0 
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SP Reliability Improvement Project SP072 Ormuz Rd 

Appendix D: PUMP STATION DATA 
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SP Reliability Improvement Project SP072 Ormuz Rd 
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POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

1 INTRODUCTION 

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

stations. 

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

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

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

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

voltages. 

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

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

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

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

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

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

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

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

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

2 METHODOLOGY 

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

to ensure compliance with the requirements of AS3000:2007: 

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

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

completed and all equipment have been sized. 

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

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

calculated to: 

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

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

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

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

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

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

Zs x /. Uo ..5.2 
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 

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

Uo = 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. 

Page 4 of 13 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

3 SP072 ORMUZ ROAD - POWER SYSTEM ANALYSIS 

3.1 Energex Data 

The following data has been provided by Energex regarding mains power supply to the SP072 Ormuz 

Rd Sewage Pump Station: 

SITE POWER PARAMETERS SP072 - Ormuz Rd 

Pole No. P12246-E 

Pillar No. N/A 

Meter No 4-304852 

HV Feeder ID ALY9 

Transformer No. SP1822-L 

Transformer Address 25 Ormuz Rd 

Transformer Rating 315kVA 

Approximate Distance to site 80 

HV Fault Level (amps): 

3-Phase 

Single Phase to Ground 

4,097 Amps 

1,367 Amps 

3.2 One Line Diagrams 
One Line Diagram of the SP072 Ormuz Road new Switchboard is shown below and next page with the 

input data and load flow/voltage drop calculations: 

Page 5 of 13 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

SP072 ORMUZ ROAD SEWAGE PUMP STATION ONE-LINE DIAGRAM 

Energex 11kV Feeder ALY9 

Energex OH Cable 
(1) Size 25 inin2 
Copper 3-(1/C) 
PVC, XLPE 
80.0 Meters 
Ampacity 100.0 A 

SIBA FUSE 

Mains Cable 
SP072 SWBD 

415.0 V 

Ise 3P 4097.0 Amps 
Ise SLG 1367.0 Amps 

XF2-0002 
Size 315.00 kVA 
Pri Delta 
Sec Wye-Ground 
%Z 4.5001 % 
X/R 8.0 

POLE # P12246-E 
415.0 V 

(1) Size 16 mm2 
Copper 4 Wire+Gmd 
PVC, XLPE 
30.0 Meters 

) 250/125A Main SW. 

i) Pump 1 CB 

(1)Size 4 mm2 
PUI Cable Copper 3 Wire+Gmd 

PVC 
15.0 Meters 
Ampacity 58.0 A 

PU1 TBX 
415.0 V 

PUMPI 4.6kW 
4.600 kW (Input) 
Load Factor 1.00 
X"d 0.10 pu 

Pump 2 CB 

PU2 Cable 
(1) Size 4 mtn2 
Copper 3 Wire+Gmd 
PVC 
15.0 Meters 
Ampacity 58.0 A 

PU2 TBX 
415.0 V 

PUMP2 4.6kW 
4.600 kW (Input) 
Load Factor 1.00 
X"d 0.10 pu 

Pump 3 CB 

PU3 Cable 
(1) Size 4 mm2 
Copper 3 Wire+Gmd 
PVC 
15.0 Meters 
Ampacity 58.0 A 

PU3 TBX 
415.0 V 

PUMP3 I.7kW 
1.700 kW (Input) 
Load Factor 1.00 
X"d 0.25 pu 

Figure 1-One Line with Input Data 

Misc. Cable 

(1) Size 4 mm2 
Copper 3 Wire+Gmd 
PVC 
3.0 Meters 
Ampacity 58.0 A 

DB 
415.0 V 

DB LOADS 
26 Amps 

Page 6 of 13 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

SP072 ORMUZ ROAD SEWAGE PUMP STATION ONE-LINE DIAGRAM 

Energex 11kV Feeder ALY9 

Energex OH Cable 
.1/ 26.3 kW 
\l/ 19.5 kVAR 

PctVD 1.1% 
LF 46 A 

A v,./ 
nn 

JV 

S 

SIBA FUSE 

Mains Cable 
SP072 SWBD 

415.0 V 

2.56 % VD 

1 

26.3 kW 
19.7 kVAR 

XF2-0002 
Q/26.3 kW 
\1/ 19.7 kVAR 

PctVD 0.3% 

POLE # P12246-E 
415.0 V 
1.43 % VD 

\l/ 25.9 kW 
.1. 19.5 kVAR 

PctVD 1.1% 
LF 46 A 

) 250/125A Main SW. 

Pump 3 CB 

Pump 1 CB Pump 2 CB 

PU3 Cable 
PU2 Cable 1.7 kW 
\L4.6 kW '' 1.3 kVAR Misc. Cable 

E \i/ 3.5 kVAR PctVD 0.1 `)/0 .1, 14.7 kW 
\I/4.6 kW PctVD 0.2% LF 3 A 11.0 kVAR 

PU1 Cable .1/3.5 kVAR LF 8 A PctVD 0.1% 
PctVD 0.2% LF 26 A 

LF 8 A 

PU3 TBX DB 

PUI TBX PU2 TBX 415.0 V 415.0 V 

415.0 V 415.0 V 2.65 % VD 2.71 % VD 

2.79 % VD 2.79 % VD DB WADS 
25.500 Amps 

PUMPI 4.6kW 
4.600 kW (Input) 

PUMP3 1.7kW 
PUMP2 4.6kW 1.700 kW (Input) 
4.600 kW (Input) 

Figure 2 - One Line with Load Ron 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: 

SP072 ORMUZ ROAD SEWAGE PUMP STATION ONE-LINE DIAGRAM 

Energex 11kV Feeder ALY9 

Energex OH Cable 
1" Ise 3P 163 A 
i` Ise SLG 111A 

Isc 3P 3138 A 
"I/ Ise SLG 2685 A 

SIBA FUSE 

Mains Cable 
SP072 SWBD 

Ise 3P 1913 A 
Isc SLG 1470 A 

Isc 3P 4097 A 
Isc SLG 1366 A 

XF2-0002 
Isc 3P Pri 6 A 

"h Ise SLG Pri I A 
\l/Isc 3P 8937 A 
.1/ Isc SLG 9192 A 

POLE # P12246-E 
Ise 3P 3233 A 
Ise SLG 2739 A 

Isc 3P 165 A 
T Isc SLG 93 A 

Ise 3P 1784 A 
I\l/ Isc SLG 1404 A 

) 250/125A Main SW. 

PU1 Cable 

PUI TBX 
Isc 3P 1236 A 
Isc SLG 980 A 

Pump 1 CB 

Isc 3P 80 A 
Isc SLG 41 A 
Isc 3P 1193 A 

\l/ Isc SLG 957 A 

PUMPI 4.6kW 
Isc 3P 80 A 
Isc SLG 42 A 

Pump 2 CB 

PU2 Cable 
/1\ Isc 3P 80 A 
'1\ Ise SLG 41 A 

Isc 3P 1193 A '' Isc SLG 957 A 

PU2 TBX 
Isc 3P 1236 A 
Isc SLG 980 A 

PUMP2 4.6kW 
Isc 3P 80 A 
Isc SLG 42 A 

Pump 3 CB 

PU3 Cable 
Ise 3P 12 A 

/1\ Isc SLG 6 A 
\L' Isc 3P 1218 A 
"I/ Isc SLG 973 A 

Misc. Cable 
\i/ Isc 3P 1734 A 

Isc SLG 1346 A 

PU3 TBX DB 
Isc 3P 1225 A Isc 3P 1734 A 
Isc SLG 976 A Isc SLG 1346 A 

DB LOADS 

PUMP3 1.7kW 
Isc 3P 12 A 
Isc SLG 6 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 SP072 Ormuz Rd 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 

PUMP1 4.6k 

Pump 1 C 

TERASAKI 
S125-GJ 
S125-GJ 
Trip 20.0 A 
Settings Phase 

Ir, (0.63-1 x T) 0.63 (125A) 
li, (6-13) 6 (120A) 

250/125A Main SW. 
TERASAKI 
S250-PE 
S250PE 
Trip 125.0 A 
Settings Phase 

Er 0.5 (62.5A) 
ER 11.0 
Isd 2.5 (312.5A) 
Tsd 0.1 
INST 14.0 (875A) 

0.01 
0.5 1 

CURRENT IN AMPERES 

ains Cable 

PU1 Cable 

10 100 1K 10K 100K 

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

Figure 4 - Time Current Curs es 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

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: SP072 Ormuz Rd 
TCC Name: tcc8.tcc 
Reference Voltage: 415 V 
Current Scale: X IVO 
TCC Notes: 
TCC Comment: 
Fault Duty Option: Study Result - Bus Fault Current 

Device Name: 
Bus Name: 

PUMP1 4.6kW 
PU1 TBX 

Time Multiplier: 1 

Description: Motor Starting Curve 
Rated Size: 4.6kW (1 of 1 Plotted) 
Power Factor: 0.8 
Efficiency: 0.80 

TCC Name: tcc8.tcc 
Bus Voltage: 415.0V 
Curve Multiplier: 1 

Time Adder: 0 

Inrush: 3.2 (25.6A) 
FLA+Load Adder: 8.0A + 0.0A 
Starting Time: 10.00s 
Full Voltage (Square Transient) 

Device Name: 
Bus Name: 

PU1 Cable 
SP072 SWBD 

Time Multiplier: 1 

Description: Cable Damage Curve 
Size: 4 

Material: Copper 

TCC Name: tcc8.tcc 
Bus Voltage: 415.0V 
Curve Multiplier: 1 

Time Adder: 0 

Qty/Ph: 1 

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

Device Name: Pump 1 CB 
Bus Name: SP072 SWBD 
Function Name: Phase 
Manufacturer: TERASAKI 
Description: TemBreak MCCB 
Type: S125-GJ 
AIC Rating: 65kA 
Frame: 5125-GJ 415V 125A 
Time Multiplier: 1 

Trip: 20A 
Setting: 1) Ir, (0.63-1 x T) 

2) Ii, (6-13) 

0.63 
a 

111- 10 ' 
'\14,1 

6. 3 

0.63 (12.6A) 
6 (120A) 

TCC Name: 
Bus Voltage: 

tcc8.tcc 
415.0V 

Fault Duty: 1912.6A 
Curve Multiplier: 1 

Time Adder: 0 

fit Ot10) A PM 
1. IR is the thermal element adjustment dial and is used to set the rated current to 

match the conductor rating. 

At 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: 
Bus Name: 
Function Name: 
Manufacturer: 
Description: 
Type: 
AIC Rating: 
Frame: 
Time Multiplier: 
Sensor: 
Plug: 

250/125A Main SW. 

SP072 SWBD 
Phase 
TERASAKI 
TemBreak 
5250 -PE 
70kA 
S250PE 415V 250A 
1 

125A 

TCC Name: 
Bus Voltage: 

tcc8.tcc 
415.0V 

Fault Duty: 1912.6A 
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 

Setting: 1) Ir 0.5 (62.5A) 

2) tR 11.0 
3) Isd 2.5 (312.5A) 
4) Tsd 0.1 
5) INST 14.0 (875A) 

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

LTD -7'ck, up moron! IR 

Characteristics 

LTD N 

= 2 

21 

3 

21 

5 

5 10 

6 

19 
7 

29 I, I I 

at 200% x fri 31 600% x in 

STD 
isd X h.. 2.5 

1 5 10 
t, () 01 I 02 

INST 1. xi[. 14(Max: 13 x hi) Note (1) 

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

Device Name: Mains Cable 
Bus Name: POLE # P12246-E 

Time Multiplier: 1 

Description: Cable Damage Curve 
Size: 16 

Material: Copper 

TCC Name: tcc8.tcc 
Bus Voltage: 415.0V 
Curve Multiplier: 1 

Time Adder: 0 

Qty/Ph: 1 

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

Device Name: SIBA FUSE 
Bus Name: POLE # P12246-E Bus Voltage: 
Function Name: Phase 
Manufacturer: SIBA 
Description: 16-800A, Sizes 000-4a, IEC 

Type: NH, Class gG 
AIC Rating: 120kA Fault Duty: 3233.3A 
Cartridge: NH, Size 1 690V 125A Curve Multiplier: 1 

Time Multiplier: 1 Time Adder: 0 

Size: 125A 

TCC Name: tcc8.tcc 
415.0V 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR: 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

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 4.6kW pump with a Full Load Current of 10 Amps is 

protected by a Terasaki "S125Gj" Moulded Case Circuit Breaker (MCCB) with its Long Time Pickup 
Current (Ir) set at 12.6 Amps and its Short Time Pick up setting of 6xln set at 120 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 Short Time Pickup Current "Isd" has been set at 312.5A which triggers disconnection of 
supply (la) at 0.1 seconds. Therefore it meets the requirements of the relevant AS3000 Clause 1.5.5.3. 

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

check compliance with Clause 5.7.4 of AS3000. 

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

Unit bases. 

SPIY72 ORMUZ ROAD SEWAGE PUMP ST ATI ON ONE-LER E DIAGRAM 

SP072 MED 

7.1 72.7401 pa 
£2 717401 pa 
7.0 138 54119 pa 

Emerge: 118V Feeder ALY9 

102411102 72, 

Enema 011alhile 

SMAPOIE 

POLE Y P12246-I1 
£1 43.0275 pa 
E2 43.0275 pa 
7A 66.6025 pa 

Mains Cable 

250/125AMok SW. 

Pimp 1 CB 

PIJI Oatie 

PIa 17101 

£1 112.5137 pm 

Z2112.5137 pm 

£o 300.7615 pa_ 

) Pump 2 CB 

PIE Okla 

P112 MX 
Z1 112.5133 pa 
Z2 112.5133 pa 
Lo 200 7612 pa 

Plum 3 C11 

P113 (]hie 

Marc. 011* 

1'(13111X DB 
71 113.6011 pa El 21 80.2490 pa 
42 113.6011 pa Z2 80.2490 pa 
79 200.7612 RIB Limns& 149.8378 pa 

PIMPS 1.71W 
PIMP1 4 CAW PLIMIP2 4.6MM 

Figure 5 - One Line Diagram with Bus Bar Impedances 
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WITTHOFT ENGINEERING 
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR 

QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS 

The Earth Fault Loop Impedance on the Pumps Terminal Box is Zo = 200.76 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= 200.76x0.0017 

Zs = 0.3410 (Earth Fault Loop Impedance in the field) 

Having calculated Zs = 0.341 and la=75.6Amps at the pump's terminal box, then compliance with 

Clause 5.7.4 of AS3000 is verified as follows: 

Zs x /a 5 Uo 
i.e. 0.341x120=40.9 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 field equipment. 

The Earth Fault Loop Impedance on the MSB Busbars Zo = 138.54 Per Unit (pu) on 100MVA base. Using 

the above formulae the ohmic value is: Zs= 0.2350 (Earth Fault Loop Impedance) 

Having calculated Zs = 0.235 and la=312.5 Amps at the MSB bus bars, then compliance with Clause 

5.7.4 of AS3000 is verified as follows: 

i.e. 0.235x312.5=73.5 Volts which is below 230V required as the maximum value of touch potential on 

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

3.3.3 Conclusion 
Detail design, equipment selection and protection systems selected for SP072 Ormuz Road Sewage 

Pump Station is in compliance with AS3000:2007. 
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61 WORKS MUST BE EXECUTED IN ACCORDANCE WITH QUEENSLAND URBAN UTILITIES STANDARDS 

AND THE WATER SUPPLY CODE OF AUSTRALIA - WSA 03-2002. WHERE A CONTRADICTION 
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HEALTH AND SAFETY ACT. CONTACT THE DIVISION OF WORKPLACE HEALTH AND SAFETY FOR 

INFORMATION, PH 1300 369 915. 

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

URBAN UTILITIES 
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CONDUIT NOTES 

1 NEW 50mm PVC HEAVY DUTY ELECTRICAL CONDUIT MARRIED INTO 

EXISTING CONDUIT RUNNING FROM POLE NO. 122246. EXISTING 

CONDUIT LENGTH APPROXIMATELY 30m 

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

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

INSTALLATION NOTES. 

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

SHOWN ON SHEET 31. LEVEL SWITCHBOARD AND SEAL AROUND 

PLINTH WITH NON-SHRINK GROUTING. 

5. UTILISE THE EXISTING MAINS CONDUIT BY LOCATING AND EXTENDING 

INTO NEW SWITCHBOARD SLAB. MAINTAIN EXISTING CONDUIT SIZES. 

6. REMOVE REDUNDANT CONDUIT AND CABLES. 

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

TANK AND VALVE PIT WALLS. JOINTS TO BE SEALED WITH 

APPROVED HYDROPHILLIC SEAL AROUND CONDUITS. 

8. THE CONTRACTOR SHALL MAKE GOOD EXISTING SWITCHBOARD SLAB 

AREA BY REMOVING OLD SWITCHBOARD AND BY FILLING ALL EXISTING 

CORED HOLES EXTENDING FROM UNDER THE EXISTING SWITCHBOARD 

POSITION INTO THE WET WELL AND BY CUTTING OFF AND FILLING 

EXISTING DISUSED CONDUITS BACK TO SLAB LEVEL. USE NON-SHRINK 

GROUT AND PIN INTO EXISTING SLAB TO PROVIDE SECURE PLACEMENT 

AND FINISH TO MATCH LEVEL OF WET WELL 

3 x 50mm 
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FOR CONDUIT LOCATIONS 
REFER TO DETAIL ON 

486/5/7- 0291 -031. 
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SEWAGE PUMPING STATION 
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486/5/7-0291-000 SITE COVER SHEET 00 
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486/5/7-0291-025 RESERVED (CATHODIC PROTECTION UNIn 25 

486/5/7-0291-026 RESERVED (FIELD DISCONNECTION 80X1 26 

486/5/7-0291-027 SWBD GENERAL ARRANGEMENT ELEVATIONS 27 
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e 1 
STANDARD VARIABLES 

DESCRIPTION VALUES 
CT METERING ISOLATOR NOT APPLICABLE 

NORMAL SUPPLY MAIN SWITCH 125A S250PE/125 

GENERATOR SUPPLY MAIN SWITCH 125A S250PE/125 

PUMP1 CIRCUIT BREAKER 20A S12561/20 

PUMP2 CIRCUIT BREAKER 20A S12561/20 

DRY WELL SUMP PUMP CIRCUIT BREAKER NOT APPLICABLE 

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

PUMP SOFT STARTER SIZE MCD5-00218 . 17 

PUMP RATING 4.66W 10A 

PUMP LINE CONTACTOR CA7-30 

DRY WELL SUMP PUMP RATING NOT APPLICABLE 

DRY WELL SUMP PUMP CONTACTOR & TOL NOT APPLICABLE 

PUMP SOCKET OUTLET INCLINE SLEEVE OS1 3114013972 518A058 

PUMP INLET PLUG HANDLE 0513118013972 . 311A013 

WET WELL LEVEL TRANSMITTER WL52XXA4AL0ICOIX 4m 

EMERGENCY STORAGE WELL LEVEL TRANSMITTER -W1.52XXA4A?D1701X ..??m" 

EM. STORAGE DEWATERING PUMP RATING 1.7kW 4A 

EM. STORAGE DEWATERING PUMP CONTR & TOL CA7-16 CT7N- 23 -84B 

FLOWMETER RANGE NOT APPLICABLE 

WET WELL ULTRASONIC LEVEL SENSOR NOT APPLICABLE 

DELIVERY PRESSURE TRANSMITTER BRS2XXCA1FHPMAS L.15 30m 

RADIO 0R900- 07A02 -D0 

EMERGENCY PUMPING TIME 2 4 Osec 

No of SINGLE POINT PROBES 2 

INCOMING MAINS SUPPLY CABLE 16mm' 

MAIN EARTHING CABLE 6mm' 

INCOMING GENERATOR SUPPLY CABLE NOT APPLICABLE 

SOFT STARTER 3 PHASE SUPPLY 6mm' 

. . 

e 1 
STANDARD DESIGN OPTIONS 

OPTION DESCRIPTION FITTED 

A INDIVIDUAL PUMP MOISTURE IN OIL (MIN SENSOR AND FAULT RELAY (1213:3 NO 

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

C INDIVIDUAL PUMP REFLUX VALVE POSITION SWITCH ICES NO 

D STATION MANHOLE SURCHARGE IMMINENT ORS NO 

E STATION DRY WELL SUMP PUMP AND LEVEL INDICATION SENSORS AND RELAYS ICES NO 

F PERMANENT GENERA TOR INSTALLED MI NO 

G STATION EMERGENCY STORAGE LEVEL SENSOR & DEWATERING PUMP YES MED 

H STATION DELIVERY FLOWMETEP ICES NO 

I BACKUP COMMUNICATION - GSM YES CNC 

J PUMP CONNECTION (Via De-contactors) YES CND 

K :4 THODIC PROTECTION MI NO 

L MOTOR THERMISTORS (Via De-contactors) YES DE) 

M ODOUR CONTROL ICES NO 

N DIRECT CONNECTED METERING YES CUD 

0 PUMPS ELECTRICAL INTERLOCK ORS NO 

P WET WELL WASHER IIIM NO 

Q AUX PIT SUMP PUMP AND LEVEL PROBE ICES NO 

R TELEMETRY RADIO YES CIEM 

S WET WELL SECONDARY LEVEL SENSOR MS NO 

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

U DELIVERY PRESSURE TRANSMITTER (Direct Connected) YES CIEM 

V CHEMICAL DOSING ICES NO 

W PUMP START METHOD - SOFT STARTER YES OEM 

X 3rd PUMP INSTALLED ICES NO 

Y POWER METER TES NO 

Sheet 00 
FOR REVIEW 

DRAFTED P.HAGUF P HAGUE G ANDERSON 

DRAFTING CHECK A.WITTHOFT DESIGN R.P E 0 No. DATE 
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11 

m 

3 PHASE 415VAC SUPPLY FEED FROM 
POLE No P12246-E SERVICE FUSE 125A 

3.23kA 16mm2 

FAULT LEVEL AT N R W 

SWITCHBOARD 1.92kA 

SD1,2,3 Fl 

O 611 

80kA 63A 
NI 

I I 

I I 

I I 

I I 

I I 

I I 

SUPPLY 
AUTHORITY 

DIRECT 

METERING 

CD 
CD 

0 

El 

MEN 
LINK 

I COMPARTMENT 

SWITCHBOARD RATING 125A 
MAX DEMAND 47A 

ENERGEX MAINS 
POWER FAILURE RELAY 
REF 08:A2 

07 601 

602 

.-A 
6A 

603 

N2 

A 

NORMAL SUPPLY 
MAIN SWITCH 
15A (NOTE1,21 

Ir.0.5 162.561 
Char. 1 

02 

(In Switchboard) 

I GENERATOR 
CONNECTION SOCKET NOTE 81 

RWBNE 
V 

BOLTED 
CONNECTIONS 
(SHROUDED) 

GEN SUPPLY 
MAIN SWITCH 
125A 043TE:1.21 

11,0.5 (62.5AI 
Char. 1 

03 

MANUAL TRANSFER SWITCH 

GERM OWN 

09 
K 11 

E N L1 L2 L3 

CONT'D ON SHEET 02 

63A 
SUB-DISTRIBUTION 

BOARD CB 11,0.9 145AI 
INOTE 1, 21 I m = 6 130061 

1:_1.21, 630 

N-011 'IL 0 N4 

- 166 

012 63/ 

N 017 
( "It° 0 t6 LAPTOP GPO - TWIN 

STATION MAINS 
POWER FAILURE RELAY 
REF 08:82 

15A GPO 

N-6113 

N-014 
- 106 

34 

N-015 l .015 

e 3 0 

6 

N8 
GENERATOR ANCILLARY SUPPLY 
10A SOCKET r 10A 040TE 10 

- 106 

013 IC SPARE 

- 6A 

014 
"1{0 SPARE 

N-016 

..10(116 071110_ 
EXTERNAL AREA LIGHTING 

- 6A 

017 640 

10A NW 

641 

Q18 650 

6A 
N11 

PROTECTED 
NEUTRAL 

019 
SPARE 

6A 

020 660 

661 

662 

Ivy OPAW10 OP /An .1,E0{ O PPOIECIW BY NE LAW, Of COP TP10111 A. MAI 1101 0 COPIED OP PIP POOUCED VV0101.11 E FOP BS PP...SION OP OLIFE14.10 WWI HOOFS 9 0 10 

I I 

N-020 10A 

021 
SPARE 

6A 

641 

0 

NOTES 

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

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

3. SURGE PROTECTION DEVICE TO BE AS CLOSE TO THE 

INCOMER AS POSSIBLE. 

CONDUCTORS SHALL BE A MINIMUM 6mm2 AT A MAXIMUM 

LENGTH OF 600mm TO BE USED OVER THE SHORTEST AND 
MOST DIRECT PATH WITH NO LOOPS CONNECTED TO 

NEUTRAL. 

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

ESCUTCHEON. 

S. CIRCUIT BREAKER RATINGS TO SUIT FAULT LEVEL 
LOAD TO ENSURE TYPE 2 

CO-ORDINATION WITH CONTACTORS AND OVERLOADS TO 

AS3947-4-1. 

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

7. ALL WIRES 8 CABLE CORES ARE FERRULED WITH 
GRAFOPLAST S12000 COMPATIBLE LABELLING. 

8. CABLING TO GENERATOR CONNECTION SOCKET AND 

AUXILIARY SUPPLY SOCKET TO BE DOUBLE INSULATED. 
CABLING TO BE FULLY SEALED TO OTHER COMPARTMENTS 

POWER CABLING ARRANGEMENT 

030 642 

CONTROL SYSTEM REF 0982 4A SNi POWER SUPPLY 

031 643 

SURGE FILTER 
4A 

SN2 ALARM RELAY 

641 a32 

4A 

641 a33 

4A 

SPARE 

SPARE 

EMERGENCY PUMP CONTROL POWER SUPPLY 
SURCHARGE IMMINENT RELAY REF 07:A2 

3 PHASE 
10 AMP 
OUTLET 

O 

REF 07:F10 

OF 

1.4 

CO 

7: 
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10 12 3 14 15 18 

A 

- 

O 

G 

D 

- 

E 

F 

- 

G 

- 

H 

- 

I 

_ 

J 

CONT'D FROM SHEET 01 

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

A 

a 

c 

0 

E 

F 

.?. 

i 

04 1K1 DANFOSS 
1.1 MCC/5-0021B T111 

MODBUS 

112 Rated I T2 --- 
Medium Duty 

MO 17A T3 

SOFT PE 
STARTER 

2U1 5 111 

6 Ok 

I117 RUN 

MT COMMON 

25 RESET G-xy-- 

II A5 A6 al 

FAULT 

REFER SHEET 09:(7 

ROS2 
I 16- 

ROS2 
RO M- SUBMERSIBLE PUMP Not 

...e° 
, Lo --(- 

--(..- 
- - - M 4.6kW 10AMPS . 

rs.,3 

: 

3 2 1 2A 4/ 
ROS2- COM 

I 

20A 
Iro0.63 1125AI 
Imo 61120AI 
Note 1 

"I 
3..., - 

J 
, lee 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

E.STOP RELAY HEALTHY 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE 

SPARE 

SPARE 

0101. 0101 

130 

Cm.-- 

X 

-- D101 .)-- 
6 7 i 

-f-;6-1 MOTOR THERMISTORS j 

AUX PLUG 

D10 2. 010 0102 2_. 
04-1 

ION 4A 

0102 
2 

0 2 

131 0103. 0103 
0103 

111-1 
1K6 113 

10 --....-0 
...__ ..1.2,____(:)____04.0103 )- 

10 11 3 

11(:),_______0__a_<0104 
112 

1K21 

0104 
0104 

'FINN 
PS-P1 

5A 24VDC 

PUMP 1 

1.2 13 4 
.)-- 

KEYPAD 

00:54: 
1S4 ads 0105 

0105 )- 
POWER -"0---- 
SUPPLY 

_615 

14 15 5 

0106. 1122_<.D106 0106 
0106 )- 

I I ' 1 

* 17 6 1....___<K3 
100- 

D101. 0107 0107 

oo- 
0107 )- 

Iwo -616 
\ 004 

/0/ 

18 19 7 

0DRA9gi__( on )- 
b 10A 

STARTER FAULT RELAY 
REF 02:C12 

20 21 8 

101 VI 
0109 (-->1°G1/4 )- 

21 ........-0- 24 
0__Ips_____01K3 

OPERATE 110 

22 23 9 

153 
RESET 

102 154 104 

104 

c)7(71_< 0110 ')_ 
13 

RL 

......0- 14 ft-L19 
Ikl 

33 34 

ii 
ill 

4 LINE CONTACTOR 
REF 02:A3 

24 25 

0 ROS2- 
10 

STARTER RUNNING RELAY 
26 

REF 02:C 13 

HOURS RUN METER RTU DIGITAL OUTPUTS 
24VDC POWER SUPPLY 

.....0-- 0 11K2 
HRM1 

e ft"- 
MODBUS MODULE 

B6 B8 B7 

Set terminatinp lc 
switch to 'OFF 

I, 
A RS485. FROM 

- 
REFER SHEET 09:C7 

R056. ROSE/ .16- R0S6- 
R056 

: i 1 

REF 09:F12 

TO SOFT 
STARTER 2 

CRatI4e851; 

r 
A RS485A 

2A 
3 

K20 0001. 0001 0001 0001- ' 1 ull RS485A- ..X11_tao 

E/STOP 
'Ix' 
1K4 

L_ _Y Cable 17 
REF 03:E7 

/04 
11( 4 

0001 RUN COMMAND 
5 2 C 6 NO 4 6 

1K21 
REF 02:64 

000 0002 0002 000 - ____0 

1T1 

0002 FAULT RESET 
8 4 C 3 NO 7 9 

1K22 
REF 02:C3 

0003. , 0003 0003 0003 - If . 
101 VI WI 

E.STOP RELAY D003 EMERGENCY MODE INTERRUPT 
REF 02:E4, F3, 813 11 6 C 5 NO 10 12 REF 07:133 

0004. 0004 
I 

155 EM.START ME 
Al POWER ON RESET TIMER 0004 SPARE 

REF 02:E4 TIMING DIAGRAM 14 8 C 1 NO 13 

pi 1K4 OFF ON T1 COIL 4 /1 I-- TIMER ENERGISED 

T1 ON PULSE 01), 
....-"e° 0 I 0 0- 

11(20 107 
n 1K6 CONTACT 

RUN RELAY RESET EM 
STOP RELAY 

REF 02:65 

CONTROL CCT 'POWER ON RELAY 
REF 02:812 

EMERGENCY PUMP MODE SELECTED 

NOTES 

.../4) 
EMG1 

Li 

REF 07.135 

101 101 
1K5 

FF N 
101 

O O 1(..3.)_. 
0 I S O 

Y 1S5 EM.START 

600- 

1 

g G 

6 

F- 
s, 

11 

O H 

!: 
'6. 

u 

l' 6- 
, 
1 

! 
i 
,Z. 

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

LEGEND: CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKER RATINGS TO SUIT FAULT LEVEL & 

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

3. ALL WIRES & CABLE CORES ARE FERRULEO WITH 
GRAFOPLAST 512000 COMPATIBLE LABELLING. 

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

0 RTU MARSH. CCT BREAKER TERM 

O RTU MARSH. LINK TERMINAL 

0 SWITCHBOARD CONTROL TERM. 

o SWITCHBOARD GENERATOR TERM. 

0( FIELD TERMINAL 

0 RTU TERMINAL 

el SS TERMINAL 

( c1 ) DIGITAL INPUT 

< CON > DIGITAL OUTPUT 

4.1 ANALOG INPUT 

ANALOG OUTPUT 1 all I 

Sheet 02 
,,-:. 

_. 
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F:5 

i., 

2 J 
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10 11 12 13 14 15 16 

A 

B 

c 

F 

- - -- 

G 

H 

I 

- 

1 

CONT'D FROM SHEET 02 

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

A 

- 

B 

- 

c 

D 

- 

E 

F 

.. s- 
S 

3 

ti 

1 G 

3 

i 

3.' 

.,_, 

as 2K1 DANFOSS 
L1 MCOS-00218 Il II 

MODBUS 
OL2 Rated I T2 121 

Medium Duf y 

1.3 17A T3 ID- 
SOFT PE 

STARTER 
2U1 

5 

a 17 RUN 

6 

18 COMMON 

RESET Er\y-D 
15 

M16 

SAS a 

FAULT 

REFER SHEET 09:C7 

-C - - -( 
-C.- 

- - - R053 ROSS 
I - 

SUBMERSIBLE PUMP Not - 
/64 16 ROS3- 

--rj) 
1 - - M 4.6kW 10AMPS 

N3 H 
.:. 

3 2 i ZA 4 

ROSS- COM 

/ 
I 

1 

5 16 
21(5 

CONTROL POWER 

START PUSHBUTTON 

STOP PUSHBUTTON 

ESTOP RELAY HEALTHY 

RESET PUSHBUTTON 

RUNNING 

STARTER FAULT 

SPARE 

SPARE 

SPARE 

3.,0 
20A 

11,0.631125AI 
IT114 61120AI 
Note 1 

CI5-1 

20N \ 4A 

j 0117. °_,....0---0 Dir 

230 

--- --1---0-( 0117 )---. 
6 7 1 

- MOTOR THERMISTORS 

J 

AUX PLUG 

. 0178. 21,1..,i_<-8 
0118 )- 

a 9 2 

231 0119. 11---1 0119 

II 

2K6 
.12.0---02--0 1--(2 .)- 

20 ..---° 
13 

12 

10 11 3 

ono. 21(:)q__C-D_Doo 0 cr 
DI20 

13 4 Hall. 
PUMP 2 

21(21 

POWER --1--0---?-25 
SUPPLY -fa 

KEYPAD 
21 Din 

0121 

PS-P2 
SA 24VDC 

1.2, .2.c,___o________g_<S4 )--. 
U. 15 3 

22(30_______o____?__a_C->_.0122 012 
D122 

16 17 6 

I I .1 

200- 

0,23, 0123 0173 

:.4 
00- 200 

o_ia_<2K3 
0123 

18 19 7 

\j 005 
201 

DIO--fa--(. 0124 )-- 
b 10A 20 21 6 

201 201 209 STARTER FAULT RELAY 
REF 03:C12 

. 0_0/2.5_2_< D125 ),__ 
O21 ,,,,,...0- 24 ID 

OPERATE 

L2K3 

2K1 
2W 

22 23 9 

alOra-(, 0I26 -, 

... 

, A 

253 RESET 

202 254 204 

204 

1213 ......0-- 14 0 
Rai 

34 
r-- 2K2 

211 

LINE CONTACTOR 24 25 10 
8053- 0 REF 031A3 

STARTER RUNNING RELAY 
26 

REF 03:C13 

HOURS RUN METER RTU DIGITAL OUTPUTS 
24VOC POWER SUPPLY 

Set terminating 
to 

N33 it L 
HRM2 

2°° 
MODBUS MODULE 

86 BEI B7 e 

FROM SOFT 'ON' fr 7 A 1454814. 

- 
REFER SHEET 09:C7 

R057. ROS7 36. 36- R0S7- ROST 
switch 

!!" RS485A- STARTER 1 

REF 02:E1 
i___ I Cable rt 2 1 ZA 3 

2K20 

204 2K4 

0017. 0017 0017 0017- 
RUN .201 

E/STOP 
-1.--- 
2K4 

D017 COMMAND 
2 C 1 NO 4 6 

2K21 
REF 03:F4 

0018. 0018 0018 0018- ,..,0 

271 

D018 FAULT RESET 
g 4 C 3 NO 7 9 

2K22 
REF 03:C3 

00n. 0019 0019 0019- 

- 1 ° 
201 201 2T1 

ESTOP RELAY 0019 EMERGENCY MODE INTERRUPT 
REF 03:E4, F3, 613 11 6 C 5 NO 10 REF 07: C3 

0020. , 0020 
l 

MAC 
AZ 

POWER ON RESET TIMER D020 SPARE 
REF 03:E4 TIMING DIAGRAM 14 0 C 1 NO 13 

2S5 EM.START 

20/ 2K4 OFF ON 
0 0- T1 COIL -I: 11 I- TIMER ENERGISED 

Ti CONTACT ON PULSE UN, 
...---4' I II 

21(20 207 2K6 
RUN RELAY RESET EM 

STOP RELAY 
REF 03:65 

CONTROL CCT 'POWER ON' RELAY 
REF 03812 

EMERGENCY PUMP MODE SELECTED 

NOTES 

....."-° 

EMS 
-S REF 07:85 

201 201 2K5 

OFF ON ., 2HS 201 208 '0 I 00 
415IVY 

2S5 EM.START 

200- 

1. INCOMING GENSET, MAIN, PUMP 2. DIST. BOARD 

vt; 

S 

8 H 

P': 

;- 
i 
? 

LEGEND: CIRCUIT BREAKERS SHALL BE LINE SIDE SHROUDED. 

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

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

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

G RTU MARSH. CCT BREAKER TERM 

O RTU MARSH. LINK TERMINAL 

SWITCHBOARD CONTROL TERM. 

SWITCHBOARD GENERATOR TERM. 

)1( FIELD TERMINAL 

a RTU TERMINAL 

SS TERMINAL 

GM DIGITAL INPUT 

mn > DIGITAL OUTPUT 

Am ANALOG INPUT 

ANALOG OUTPUT at I 

Sheet 03 ,_ 
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DRAFTED P. HAG UE 
DRAFTING CHECK AiWITIHOFT 

P.HAGUE 

DESIGN R.P.E.O. No. DATE 

CONT'D FROM SHEET 03 

ENRWB 

141.4:2 

QEI 

14,1,0 

1 

20A 
11,0.63 112.5AI 
Ern= 6 112061 

{ 24VOC SUPPLY 
REF 09:11 

G.ANDERSON 

PRINCIPAL DESIGN MANAGER DATE 

O 10.12 ISSUED FOR REVIEW A W CAD FILE 57 0291set_O 

No DATE AMENDMENT 

A.VV1TTHOFT M.BARRETT 

DRN. APD. B.C.C. FILE No. DESIGN CHECK R.P.E.O. No. DATEA CLIENT DELEGATE 

STITIPIEMI SNP %.1.1 

Ar E 

DUE E001 

7K1 
7TOL 

DE-CONTACTOR 
IN SWITCHBOARD 

751 

DEWATERING PUMP 

OFF AUTO TEST 

I I t> 

.1f13. 

JiB- 

71,73... 704 707 

II 1 .0 
.1 

SPRING RETURN TO AUTO 

7TOL 

r - 

r 

L 

EMERGENCY STORAGE VESSEL 

1 

7K1 

EMERGENCY STORAGE 
DEWATERING PUMP 
1.7kW 4AMPS 

ROS7. 

ROS7 0074. 

RTU DIGITAL OUTPUTS 

EMERGENCY STORAGE SEWATERING PUMP 

2B 18 C 

002421 0 0014 

17 NO 27 

NOTES 

ROS7- 

7K20 
11024- 

1. INCOMING GENSET, MAIN, PUMP & 01ST. BOARD 
CIRCUIT BREAKERS SHALL BE LINE SIDE 
SHROUDED. 

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

3. FAULT LEVEL OF 2014A AT 415V FOR 0.2sec. 

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

SITE 

SP072 
ORMUZ ROAD 
SEWAGE PUMP STATION 

A DPILEION Of THE IMAM CITY COUNCIL 

9 io 
MA 

TITLE 

SUMP PUMPS 
SCHEMATIC DIAGRAM 
DRY WELL SUMP PUMP 
EM STORAGE DEWATERING PUMP 
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CONSTRUCTION - EXTERNAL SWITCHBOARD 

Cubicle construction 3mm Marine grade Aluminium (52511. 

Plinth construction 200x60 channel 6061 T6 Grade Aluminium. 

Folded, "Pulse NIG" L "TIG welded with all visible seams and joints fully welded, free from 

splatter and ground smooth where needed. 

External doors and covers fitted with Emka 1011-207 self grip seal. 

Stainless Steel 'El" 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 mounteg panels fixed with MB studs & stainless steel dome nuts. 

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

Inspection/Access plates manufactured from 3mm aluminium. 

Gland/Inspect/Access plate openings fitted with M6x1.0 flat head closed end rivet nuts. (Detail 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 HIB650ss-316. Stainless steel. 

Star washers fitted under all hinge screws. 

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

All equipment to be removable via front access. 

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

All escutcheons to open a minimum of 90* 

All sheet metal edging to be de-burred. 

Ledo Doors1 -9LTl 
DORE ELECTRICS - Swing Handle SHKSS Universal Locking 92268 

DORE ELECTRICS - 3 point lock rod set - TLR24 

Half Profile Cylinder 

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

Locks Door 12 

DORE ELECTRICS - Swing Handle SHKSS Universal Locking - 92268 

GORE ELECTRICS - 3 point lock rod set - TIR22SS all S /Steell 

Lockwood Barrel Lock, Key Code RC496A8 

Locks Door 10 

DORE ELECTRICS - Swing Handle SHPSS Padlockable - 316 

DORE ELECTRICS - 3 point lock rod set - TLR24 

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

Energax Key Ne325. c/v 2 keys. 

OPERATING PARAMETERS 

Standard 

Current L Frequency 

Rated Operational Voltage Ue 

Rated Insulation Voltage Ui 

Rated Auxiliary Voltage 
Rated Current (Main Bus( 

Short Circuit Current isc 

Duration of Ise 

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

Forms of Segregation 

AS 3439.1 

AC 50Hz 

415 VAC 

660 V 

240 VAC / 24 VDC 

300 AMPS 

20 kA 

.2 sec 

IP 56 to AS 1939 

Outdoors 
Not exceedhg 2000kg 
Form 3 

WIRING 

All wiring to be PVC V90 HT 0.6/1Kr 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 

0.5sgrem flexible copper conductors. 

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

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

All 246VAC wiring in the RTU or PLC sections shall be double insulated and all terminals 

shall be shouded and labelled- ' Danger 240VAC' 

Earth cables minimum 2.5sgmn 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 

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

All cable glands to be Stainless Steel type. 

COLOUR CODE 

Phase wiring (A,BLI3 

Potential Metern91240/1.15 VAC) 

Current Metereig (Secondary, 

240 VAC Control Active 

240 VAC Neutral 

Extra Low VOC Positive supplies 

Extra Low VOC Negative supplies 

General Extra Low VD( Wring 

RIO L PLC Wiring 

Electrode Wiring 

Intrinsically safe wirng 

Earth 

Door L Escutcheon Earth Bonds 

Red, White, Glue 2.5sgrin 

Red, White, ke, Black 15sqmm 

Red, White, Blue, Cey Buren 
Red 1.0sqmm 

Black 1.0sqtrm 

Orange 1.0scprrn 

Violet 1.0sqrnm 

Grey 1.0sgrren 

Grey 0.5scyrim 

Salmon 1.0sqmm 

Light Blue 1.5sqmm 

Green/Yellow 2.5sgrirn 

Green/Yellow 4 scInzl 

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, Novatoat 12 conversion coating, & clean water rinses. 

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

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

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

Minimum Dry Film Thickness all negates 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. 

Frst letter o Background colour, Second letter = lettering colour. 

Main switch label 

Pump CB labels 

Compartment labels 

E/Stop labels 

Warring labels 

10mm 

6mm 

10mm 

loom 

5mm 

Material ABS PLASTIC 
Colour B/W 

Material ABS PLASTIC 
Colour W/9 

Material Stainless Steel 

tivurrial ABS PLASTIC 

Material ABS PLASTIC 
[dour R/W 

MAIN SWITCH 

400A 

PUMP Not 

250A 

RTU 

EMERGENCY STOP -.- 

DANGER 415V 
ISOLATE ELSE WHERE 

Internal labels secured by M3 chrome plated metal threads. 

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

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

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

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

All Internal and external labels are to have bevelled edges. 

as 
® 
S 
& 

ea 

NON-FILTERED SUPPLY ARRANCilENT 

DETAIL 

SUB -DISTRIBUTION BOARD ARRANGEMENT 

FLTERED SUPPLY ARRANGEKNT 
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DRAFTED P. HAGUE 
ORA TING CHECK A ITI-1-10FT 

P.HAGUE 

DESIGN R.P E 0 No. DATE 

GANDERSON 

PRINCIPAL DESIGN AMAGER DATE 

0 10.12 ISSUED FOR REVIEW A,W CAD FILE 57-0291seL0 
No DATE AMENDMENT 

SRI IMMO 74/1 VAS 

2 
I 

3 

N APO, B.C.C. FILE No, 

4 

A.VV1TTHOFT 

^DESIGN CHECK 

5 

M.BARRETT 

R.P.E.O.CLIENT DELEGATE 

I 
7 

(Yr438nUtilities 
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1 12 1 6 

0 

I 1011800 
I 

0 
ESCUTCHEON LAYOUT DETAIL V 

C?El 

PUMP Not I 

61 
c. 

0000 

as Irw 
WM I= 

WWWI 

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

1:3 

D. 

D. 

Wel 
11 

I RASP Not I 

000 
<301> 

kEirio 

®0 0® 

® (X) 

Allow minimum 

distance for 

ENSURE ALL EQUIPMENT CLEARS MULLION 
all equipment 

WREN HINGED PANEL IS FULLY WEN 
to clear mullion 

/ 
0 

Shroud behind 

FF ON 

Shroud behind 

ESCUTCHEON LAYOUT DETAIL R 

0 

0 

DUPLICATE FOR PUMPS 1 & 2 

ESCUTCHEON LAYOUT DETAIL T 

NOTE: 
ALL ESCUTCHEONS 
TO OPEN 90° min. 

DRAFTED P. HAGUE 
DRAFTING CHECK A.WITTHOFT 

P.HAGUE 

DESIGN R.P.E.O. No. DATE 

GANDERSON 

PRINCIPAL DESIGN MANAGER DATE 

0 10.12 ISSUED FOR REVIEW P A.W CAD FILE 57-0291 se t_O A.WITTHOFT 

No DATE AMENDMENT ORN 

nommurtsx-s rwsi 
2 3 

APD/Q.C.C. FILE No. \DESIGN CHECK 

4 I 5 

R P.E.O. No. DATE 

M.BARRETT 

CLIENT DELEGATE DATE 

6 7 

1- 30nn x 6.3mm Cu Busbar per Phase N & E 

3 - 12nm Dia holes per Phase, N & E for cable connections 

To Main Switch 
(lower 12mm hole for external generator connection) 

To Generator 
Plugs 

For Portable 
Generator Connection 

DETAIL I 

1-- 75-1 

(GENERATOR BOLTED CONNECTICNI 

(FIT SHROUD AND LABEL) 

To pimp de-contactors 
and hstrtuents 

ShTTO.SOARD 

Coil out rubber bung 
to hit nut fit of 
cable due* 

Cables to 
Wet well 

DETAIL W 

(WET WELL CONDUIT SEALING DETAL) 

San stainless stud end plate 
Drilled out and spot to notch 
rubber cable tend. 
Each bell fixed to bung 
Oh to lOren s/s screws. 

Sheet 22 
FOR REVIEW 

tAL6r'i Uti I ities 
A ORION 01 16! MUM/ WV COunal 

A. 

SITE 

SP072 
ORMUZ ROAD 
SEWAGE PUMP STATION 

A. 

TITLE 

SWITCHBOARD 
CONSTRUCTION DETAILS 
SHEET 2 OF 3 

_.."-- 

SHEET No. 22 

Oueensland Urban Utilities DRAWING No. 

486/5/7-0291-022 
AMEND. 

0 
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DOOR 

Door Seal 
Enka 1311-207 EPOM Salt CO Seal 

Bead lop door seals NM since to prevent water 
Ircross due to nailer, active 

file baton door sets to dewed Inedvertent 
thladoent duns; access by Motown prune 

DETAIL A 

DOOR SEAL 
EXTERNAL SWITCHBOARD 

IA fidwind ni en 
rOw We 

Nee. Wr 
Medal. CO Mr 

Setae) We dowel 
WO to WI dam hweehls 
weal eat 

Con Seal 

3ra Abair:we Sul Shield 
Sin sNeld corners rake RS 

30 

regrt=Wead MB 

K8 x 2S 316 Sided Botha Head 
Socket Sates rho 
NS/steed ste c S Hat washer 

Securely weld toss id* position 

Notes: Screws are not to penetrate cubicle metalwork. 
Boss for sunshields to be 30mm, 

DETAIL B 

(SUN SHIELD M3UNT1NG TO ENDS, REAR AND COORS) 

PLIETH 

Switchboard Cattle 

Neoprene Gasket 

tier Ale x las tN, all rand 

Plinth 200 r6019x6 
Altshluo Ovine (Part No 6061 III 

50150,6 
welded all 

ea* 
rand to plinth 

Hold does bracket 

Iii 1 

Aluinka yOntt base coated rift 
Illhaastt 30014 Cod Tar Epoxy or 

otter said, to kit, urface 
tolerant, waterproof protective tooth; 

Sln Root 
slop4gliglititont to rear 

DETAIL El 

( BOLTING DOWN FACIUTES OETAL) 
(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. 

DETAIL N 

(AERIAL SUPPORT BRACKET CETMU 

I% x 20 316 S /steel Pan Head Petal Threads 
Jr 31$ S/stial flat washer 

\searks) plate at 101st hhrrrds. 

Imprint/61.rd piste 3ra 

TNn Sheet Rivet Nut 
M6 x1.0 316 S/steel 
Flat Head - Closed End 

DETAIL F 

(GLAKI/FISPECTION PLATE FIXING DETMU 

WWI Nob& 

Ibid 
Ise O' Wu weld 

cootirwil hod 
win lam 
)late; msd.25111 acted 
Wt.. heal wkl weak 
men 

Wseem roars, 
sotof: 

Id 
471....r.d. 

WE Waned water doe 

Stainless Steel 
cable l kilned 

6311ng plate 
bra* sded wradtoards 
(double sided sultdiloa-ds 204 

075 Mariam toss 
central htarnal thread MI 

MI x_2.5 Shed Button Head Socket Screws 

(se:r3; ric.difeg asibUnN6wparsgora. 

Weld boss Into position 

Note. Screws are not to penetrate ()bide metalwork 

DETAIL C 

(so ROOF FIXING OETAL) 

KS x 20 3% S /steed Button Head 
Wet Saws do Nunn* waster 
to prove Wren of water 

GNU 

Drell deo-arca MIS 
i1 abet anole 

liOnm Clearance 
hole in sunroof 

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

Neoprene 
Mounting 
Gasket 

25nim Alum. Pipe 
"-threaded Internally / to out 20mm pvc cable gland 

20mm PVC 
Cable Gland 

SUNROOF 

SWITCHBOARD 

Generate medo 
*lam hat 

ic 

PUN TM 

All cable darts Welled nth 

kicion 
seal located ita cubicle 

DETAIL G 

(CABLE GLAND INSTALLATION DETAIL) 

DETAIL 0 

RCM MOUNTING PLATE CETAIU 

DRAFTED P.HAGUE 
DRAFTING CHECK A. WITTHOFT 

P.HAGUE 

DESIGN R P.E.0 No. DATE 

Seal by fully 
welding 

DETAIL X 

(GSM ANTENNA MOUNTING DETAIL) 

ZDtig AFAlue And/ 

DETAIL 0 

(EYE BOLT FIXING DETAIL) 

Dow stetter 

Other 
Cdoor adlever otl 

350 

Swart shelf bn 

lowered posIllso 

35 x 40 Ailumittrniliks 
(ASITITS1 

35 13 A4ther date 
welded to, o Vero, 
even or wa 

PIN S/S 

Weld date 
N prition 

NSS S/S 

Brass plod 

Label 
)See Dotal CO 

/-°°°` 

Cabi t 

!renewal 
ever 

Full width Br INS 
WO welded to font 

DETAIL V 

(BREEZEWAY LATCH INSTALLATION DETAL) 

G.ANDERSON 

PRINCIPAL DESIGN MANAGER DATE 

O 10.12 ISSUED FOR REVIEW P.H. A.W. CAD FILE 57-029 lset_O 

No DATE AMENDMENT 

A.WITTHOFT M BARRETT 

DRN. APO. B.C.C. FILE No. DESIGN CHECK R.P.E.O. No. DATE CLIENT DELEGATE 

SlIngliAll WAY *AS 
I 

2 I 3 4 5 I 6 I 7 

DETAIL H 

IRTU LAPTOP SUPPORT SHELF) 

Dew sliffner 

Slate shelf h 
rOiStO position 

WIT 
DOORS MAT BE ARRANGED ON HUMS TO 

ALLOW POI ALL DOORS TO OPEN THE RAL 105' 

A FILLY OPEN ODOR MUST NOT PREVENT AN 

ADJACENT DOOR FROM BENG OPENIED OR CLOSED. 

DETAIL K 

(DOOR SUN SHIELD DETAL) 

(ram genies deararces to 
allow doors to be opened wide 
adjacent door to Ivey opal. 

DOOR CLEARANCES 

Int 3mm neoprene gasket between plhth I flange) 

Inxings 316 s/steel bolts, nuts, flat L spring washers) 

DETAIL P 

AERIAL & AREA LIGHTING RAtia MOUNTING DETAIL 

(COWIE TE WITH 111. AWN RANI IF NO AERIAL FITTED) 

SITE 

OUEENSLAND SP072 
UrbanUtilities ORMUZ ROAD 

SEWAGE PUMP STATION 
A PROTON OF NE IMAM CITY MICH. 

9 

TITLE 

SWITCHBOARD 
CONSTRUCTION DETAILS 
SHEET 3 OF 3 

Sheet 23 
FOR REVIEW 

SHEET No. 23 

Oueensland Urban Utilities DRAWING No. 

486/5/7-0291-023 
AMEND 

O 
--A 

0:1M Prepay101/11 SPY I I 31ackary1Ps Yaps 11010P072 Orate li0Pawings1Elear .doop Lao Saved by PAW a Sun.. 30 SAP...T.20. IO2O Tr P. 

I 12 13 
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4 

a 

ALLOW SUFFICIENT LENGTH 01,1 CABLE TO ALLOW 
FOR REMOVAL OF PROBE AND CONDUIT ASSEMBLY. 
EXCESS LENGTH TO BE STORED IN ELECTRODE BOX. 

S/STEEL 
CABLE GLANDS 
ITo Suit1 

/-- 3mm BRASS 
PLATES IL of LEVEL PROBE BOX 

mAHD r 8.034 

Temporary hanging 
length 4.700 mtrs 

SURCHARGE LEVEL 
4.653 mfrs 

mAHD = 3.681 Note 5 

SURCHARGE IMMINENT 
LEVEL 
mAHD = 3.331 

MEASUREMENT POINT --7/ - 
SURCHARGE IMMINENT 
LEVEL PROBE 

The surcharge Imminent probe is to 
be hung at a temporary value, of 
4.700mtrs until site testing proves 
actual levels of overflow. 
This is a level of 3.334mAHD 

PUMP A START 
mAHD r 2.884 

PUMP A STOP 
mAHO r 2.134 

(See Note 61 

a 

4.750 mtrs 
Note 5 

HIGH LEVEL 
mAHD r 3.284 

MEASUREMENT PO NT 

HIGH LEVEL y 
PROBE 

LEVEL PROBE 
roAND = 1.734 

HANGING 
HOOK 
Note 1 

EXISTING CONDUIT 
TO SWITCHBOARD 

200 

6.300 mtrs 
Note 5 1.610 mtrs 

NORTH SURVEY MARKER No.398 
mAHD = 8.254 

a 

0 

a 

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 

P. HAGUE 

Note 3 

CABLE CLAMP 
SUSPENSION EYELET 

RAG TUBE - BELLED OVER PROBE 
032 CONDUIT 300 LONG C/W CAP S. PVC GLAND 

25mm NYLON 
CABLE GLAND 
Note 4 

END CAP 

INo Mud 

40mm PVC CONDUIT 

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

Note 2 

HYDROSTATIC LEVEL 
PROBE 

RANGE r Ivn 

MEASUREMENT POINT 

PRIMARY LEVEL PROBE INSTALLATION NOTES 

1. Install stainless steel hanging hook for 
the suspension of the hydrostatic probe. 

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 table gland. Apply no compression to cable. 

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

6. Pump stop level shown on this drawing is 100mm above actual IDTS value. 
This allows for ramp down of soft starter/VSO 
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DETAILS OF NON PREFERRED INSTALLATION 
TO BE USED WHERE SPACE IS LIMITED 
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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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