SP279 Gympie Road Bald Hills SPS Reliability Improvement Project Functional Specification

Q-Pulse Id TMS947 Active 10/12/2014 Page 1 of 70



Q-Pulse Id TMS947

SP279 Gympie Road Bald Hills SPS Reliability Improvement Project Funétionol Specification

¥

SP Reliability Improvement Project

Functional Specification: SP279 Gympie Rd

Revision Control

REVISION DATE REVISION DETAILS RESPONSIBLE
NUMBER OFFICER
1-00 1% Sep 2012 Developed from Template V3-10 Aléx 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 10O

DATE
SENT

REQUESTED
RETURN
DATE

DATE
RETURNED

COMMENTS

REC'D INCORP
(Y/N) (Y/N)

PLEASE RETURN THIS DOCUMENT TO DOCUMENT ADMINISTRATOR

DO NOT SEND IT ANYWHERE ELSE!

Active 10/12/2014

Page 2 of 70



SP279 Gympie Road Bald Hills SPS Reliability Improvement Project Functional Specification

SP Reliability improvement Project Functional Specification: SP279 Gympie Rd
Table of Contents

1 INTRODUCGCTION ...t teiiiireertiseiereennmnrsessssssssssssssssassessssssassssssstsassssssssssssssassssasasssossssssasssssssssssses 5
11 SITE LOCATION .oeeieiee et e eee e eee e et ee e e te e e stae e st e et e e et e s e e e m e e e anreses e e esareeesesbe e e nb e e e e satbee et 5
1.2 STANDARD DESIGN OPTIONS ..cooite ottt iiteieeeeetsetteeseeeaeateeettesteeseteseneesaeeeaneaass s aesaaesareanbaiseasesannsannennses 6

1.3 SITE DETALLS oo oveeeee oot e e e et et e e e e eb e e e e b e et e e e ekt ettt et e s ae e emeeee e ema e st anaan e e ene 7
1300 NEtwWOrk DEIAILS ... oot e e 7
1.3.2 PUMP D@IAIIS ..ot 7
F.3.3 GOIEFULOF .......ooooeeee ettt e ettt eer e ettt e et e e et s 7
1.3.8 Si1@ COMIEOI LEVEIS ..o oo e et et 8
2 NON STANDARD DESIGN ..coiiiiiiriieniiiiieenieeistienieiesieesrreesnessesststsssssssssssssenassssttssssnsssssiosss 9
2.1 EQUIPMENTAND PHYSICAL TO .otttk 9
2.2 CONTROL FUNCTIONS ..ottt ettt ettt eee e ta e st sbesb e e ae s e e s e em e sas e s aeesae s e ass s b sbe e 9
2.3 MONITORING AND ALARMS ...ttt oee et ee e e e e ettt e bt eae e ebs ettt et er bt st e e sme e e eneenreans e ne s s ane s 9
24 CALCULATIONS .ottt et et ee et e e et e eae e e s e e eas e e e et e e e e hae e s ab e e sbseeann e s e e s e e naa s e as2es s e eab e 9
2.5 ONSITE DISPLAY SCREEN ..ootiiiiiiiieeeeieiteeeeettee e eeseaeeasssvaaaeset e e ee e eteesiaseeee e sbaae s s assraeeesats s e ateessensbaaaas 9
2.6  UUTS ALARM INSTRUGCTIONS L..ooiiiiiitirteeitteeeiteeestnreeesseeeaasssiaesesasinseseeasners e s antasabasasraesansseeesneseeesrbeees 9
2.7 UUTS PICTURE ..ottt ettt et e et ettt et s st e ab e eat ettt e e e m s e e embeeas et s e s s e b s bs et et 9
3 SEWER NETWORK OVERVIEW ... ciinrrisiniiististessarmmiesississssmmemsimmmssissssssssnss 10
APPENDIX Az DRAWING LIST oo oei ittt oottt ettt ettt et et s eae e e e b s e s e nbe et be e s 11
APPENDIX B: PHYSICAL I/ LIST o cooeioeieee ettt e s ea bbb 12
APPENDIX C: CONTINGENCY 2002 DATA ..ottt e et e e eins s e e s s e s e craa e e sbe e e ssane e 13
APPENDIX D: PUMP STATION DATA oottt ettt e e e 14
4 REFERENCES ... oo oottetrrtrerrenrsrsnrteamettteteseesasasssssasssssssstsetsssssttssssterssssasosssnnssssssmsnsasesssissssssssnss 15

Q-Pulse Id TMS947 Active 10/12/2014 Page 3 of 70



SP279 Gympie Road Bald Hills SPS Reliability Improvement Project Functional Specification

SP Reliability Improvement Project Functional Specification: SP279 Gympie Rd
Table of Figures
Figure 1: LoCatIoN MaD ..o e e e 5
FIigure 2: NetWOrK OVEIVIEW........uoiiiiiee et et e e et e e e 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

Q-Pulse Id TMS947 Active 10/12/2014 Page 40f70




SP279 Gympie Road Bald Hills SPS Reliability Improvement Project Functional Specification

SP Reliability Improvemeant Project Functional Specification: SP279 Gympie Rd

1 INTRODUCTION

This specification has been developed for SP279 Gympie 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 - Funetional 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

SP279 Gympie Rd is a submersible station containing 2 pumps with fixed speed drives and is
located on Gympie Rd, Bald Hills,

Figure 1: Location Map

SP279 Gympie Rd - Site Specific Func Spec 1-00 Page 5
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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

SP279 Gympie Rd. The functional detail of each option 1s fully specified in the standard

specification, “S5M084 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 01l (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.

D1

Upstream Manhole Surcharge Imminent Probe

Upstream manhale surcharge imminent — Electrode

m

Station dry well sump pump and leve) indication sensors and relays.

Station permanent generator {ATS and control connections).

Emergency Storage Level Sensor & Dewatering Pump

Station delivery flow meter.

—|=mIQ|™m

GSM

Backup Communication Options.

De-Con

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

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

YES

Cathodic Protection.

YES

Motor Thermistor.

Qdour Contro!

Current Transformer (CT) metering.

Pumps Fully interlocked

Pumps Interlock with Genset Only

Wet Well Washer

Valve Pit Sump Pump and Level

LOw

Telemetry Radio (High/ Low / No)

Wet Well Secondary Level Sensor (Radar)

YES

Wet Well Primary Level Sensor (Hydrostatic)

YES

Delivery Pressure Transmitter

Chemical Dosing

Variable Speed Drives

Third Pump

<lx|gl<|al Al |=|lo|o

Power Meter

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

drawings.

SP279 Gympie Rd - Site Specific Func Spec 1-00
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1.3

1.3.1

1.3.2

Site Details

The station has the following pump details as per the contingency 2002 data (AMENDED:

14/02/2002) and the existing RTU code.

Network Details

1.3.3 Generator

Sewer Scheme 85
Macro Catchment 53
ADWF 1.60Ls
Pump Details
Pumps Size 2x3.1kW
Dry Weather Hrs : 9.58 hrs/wk
Avg Pump Cycle : 2.07min on / 34.10 min off
Design Duty Poim 28L/s
Generator Size -
Number of Pumps that can run 2

SP279 Gympie Rd - Site Specific Func Spec 1-00
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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 IO

This site 15 standard with the standard design options implemented as detailed in Section 1.2;
Standard Design Options. {Refer to site-specific physical 1O 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

24 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

SP279 Gympie Rd - Site Specific Func Spec 1-00 Page 9
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To determine the latest revision of each drawing, refer to the drawing index — SHEET 00.

Appendix A: DRAWING LIST

Electrical Drawing List
Sheet # Drawing # Title
00 486/5/7-0313-000 Site Cover Sheet
01 486/5/7-0313-001 Power Distribution Schematic Diagram
02 486/5/7-0313-002 Pump 01 Schematic Diagram
03 486/5/7-0313-003 Pump 02 Schematic Diagram
e NG T T3 s RESERVED FOR oy 03 Scdiamiatic [hazai
niE iNOS TN RENIEVED FOR D V0 Sy A Lo Seecaos oo ancisive Pang
00" S0 8 Toas )3 0n RESEEVLDY T QR Gonaratoe Canteon
07 486/5/7-0313-007 Cominon Control Schematic Diagram
08 486/5/7-0313-008 Common RTU I/0O Schematic Diagram
09 486/5/7-0313-009 RTU Power Distribution Schematic Diagram
10 486/5/7-0313-010 RTU Digital Inputs Termination Diagram — Sheet | of 3
11 486/5/7-0313-011 RTU Digital Inputs Termination Diagram — Sheet 2 of 3
12 486/5/7-0313-012 RTU Digital Inputs Termination Diagram — Sheet 3 of 3
13 486/5/7-0313-013 RTU Digital Qutputs Termination Diagram — Sheet | of 2
14 486/5/7-0313-014 RTU Digital Qutputs Termination Diagram — Sheet 2 of 2
15 486/5/7-0313-015 RTU Analog Inputs Termination Diagram
16 486/5/7-0313-016 RTU Analog Outputs Termination Diagram
17 486/5/7-0313-017 Common Controls Termination Diagram
18 486/5/7-0313-018 Equipment List
19 486/5/7-0313-019 Cable Schedule
20 486/5/7-0313-020 Switchboard Label Schedule
21 486/5/7-0313-021 Switchboard Construction Details — Sheet 1 of 3
22 486/5/7-0313-022 Switchboard Construction Details — Sheet 2 of 3
23 486/5/7-0313-023 Switchboard Construction Details — Sheet 3 of 3
24 486/5/7-0313-024 Field Instrumentation — Installation Details
25 J&G S T3] 3-025 RESERVED FOR Catfiodic rotciion Ui,
“n: da6 3 T0313.4000 RESLRULD FOR Fectd Dinconncizon Ban
27 486/5/7-0313-027 SWBD General Arrangement Elevations
28 486/5/7-0313-028 SWBD General Arrangement Sections
29, S50 5 7030 3-004 RESCRVED FOR Gercoaior Exrcrnad Comncation Box
30 486/5/7-0313-030 Switchboard Slab — Locality and Site Plans
31 486/5/7-0313-031 Switchboard Slab and Conduit Details
32 486/5/7-0313-032 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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Appendix C: CONTINGENCY 2002 DATA
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Appendix D: PUMP STATION DATA
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WITTHOFT ENGINEERING

POWER SYSTEM ANALYSIS AND

PROTECTION COORDINATION REPORT FOR
QUEENSLAND URBAN UTILITIES

SEWAGE PUMP STATION
SP279 GYMPIE ROAD
Author: Kamron Beygi (RPEQ)
Client: Queensland Urban Utilities
Issue: Draft

Date of Issue: October 2012
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WITTHOFT ENGINEERING
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR:
QUEENSLAND URBAN UTILITES - SEWAGE PUMP STATIONS

SP279 GYMPIE ROAD SEWAGE PUMP STATION ONE-LINE DIAGRAM

Encrgex 11kV BHIL2A

W 1sc 3P 3414.0 Amps

Ise SLG 12690 Amps
F -.F
pmnm I X-SCAB0ES
1% Six 1000.00 KVA
L Pri [edta
Sec Wye-Ground
(I Sime 120 mn? ! XRAD
Coppa 31/
PVC, XLPE PILLAR # 180389
60.0 Melors S0V
Ampacity 175.0 A g e
SIBAFUSE
_i.
(1) Size 25 mm2
Mains Catie = Cupper 4 Wine+Guxd
SPETO SWIHD i VG, XLIFE
10.0 Molers
4150V 250/125A Mam SW.
' Pump | (B  Pump2 (B
P12 Cable !
% (D) Size 16 mag 2 Misc. Cable
{  Copper 3 Wire! Grd £ (D) Stxd mo2
(D) S 16 mal PV Copper 3 Wirei Gimd
PIN (able = Copper 3 Wire!Gmd 15.0 Melers PV
< Pve Ampacity 116.0 A 3.0 Molers
15.0 Melars Ampacity 58.0 A
Ampacily 116.0 A =~ o8
PUI THX PLR TRX [ asov
415.0V 4150V
g oy DI LOADS
i v i 6 Amps
PUMPL 17KW PUMP2 17kW
17.000 k'W (Toput) 17.000 kW ( Lnput)
Load Facior 1.00 Load Facior 1.00
X"d0.03 pu X"d0.03 pu
Figure | = One Line with Input Data
Page 6 of 13
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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 M5B 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.

CURRENT IN AMPERES
1000

PUMP1 17kW—1=

100 \ I&

10 Pump 1 Cl

TERAGAK|
51256
G125
T S0.0 & —_—r——{+
Senings Phase
b {0E3-1 =T 1 {s0A)
b {813 6 {3004]

250M25A Main SW.

TERABAKI]
S280PE
SIEOPE
Trip 125.0 &
Seltings Phase
0.10 Ir 0.8 {1004)
1R 210
lad 8.0 (f2EAS
Tea 1
ST 14.0 [14004)

0.01 e - :
0.5 1 10 100 1K 10K

tecB.tce  Ref. Voltage: 415V Current in Amps x 1 tocS.drw

Figure 4 - Time Current Curves

‘sl———Mains Cable

o :II'—-PU1 Cable

SANOD3S NI INWIL
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Cubicte construction 3mm Marine grade Aluminium (5259.

Plinth construction 200x60 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 Emka 1011-207 self grip seal.

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

M6 Earth studs fixed to the interior of all doors and hinged escutcheons and on adjacent cubitle
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 Imm S/Steel.

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

Gland plates manufactured from Imm aluminium, unless otherwise shown.

Inspection/Access plates manufactured from Imm aluminium.

Gland/Inspect /Access plate openings fitted with M6x1.0 flat head closed end rivet nuts. (Detail Fl
Cable glands to be fltted with compression side Installed within cubicle. (Detail G}
Gland/Inspectlion/ Access plates to be fitted with seals attached to cubicle.
Gland/Inspection/Access plate fixings at 100mm.

Gland/Inspection/Access plates to maintain a 50mm clearance from section dividers.
Gland/Inspection/ Access plates are NOT to be split.

Inspection/Access plates are NOT to be earthed.

Provide Shrouding to all live parts to P20 where required.

Hinges lexternal) Selectrix HIB650ss-316. Stainless steel.

Star washers fitted under all hinge screws.

Hing2d escutcheons fixed with Emka 174 turn 1000-U142

All equipment to be removable via front access.

Install switchboard with non-hydroscopic material between plinth and concrete slab. (Detail E1)
All escutcheons to open a minimum of 90°

All sheet metal edging to be de-burred.

Locks Doors 1-9 & 11

DORE ELECTRICS - Swing Handle SHKSS Universal Lacking - 92268

DORE ELECTRICS - 3 point lock rod set - TLR24

Half Profile Cylinder

Key Codes RC4L96A, RCL96AB, RCLIGABC refer to each door for clarification.

Locks Door 12

DORE ELECTRICS - Swing Handle SHKSS Universal Locking - 92268
DORE ELECTRICS - 3 point lock rod set - TLR22SS {all S/Steel)
Lockwood Barrel Lock, Key Code RC496AB

Locks Door 10

DORE ELECTRICS - Swing Handle SHPSS Padtockable - 316
DORE ELECTRICS - 3 point tock rod set - TLR24

ENERGEX padlock, S/Steel Shackle, 45am brass pin tumbter.
Energex Key No325. ¢/w 2 keys.

OPERATING PARAMETERS

Standard AS 34391

Current & Frequency AC 50Hz

Rated Dperational Voltage Ue 415 VAC

Rated Insulation Yoltage Ui 660 V

Rated Auxiliary Voltage 240 VAC / 24 VOC
Rated Current (Main Bus) 300 AMPS

Short Circuit Current Isc 20 kA

Duration of Isc .2set

Degree of Protection IP 56 to AS 1939
Measure of Protection by barriers

and enclosures.

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 o common up terminals.

Not more than two wires shall be connetted 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 terninals, 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
0.5sqnm flexible copper conductors.

4-20mA analog signals finternal & externall 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 terninals shall
be shouded and labelled- ' Danger 240VAC

Earth cables minimum 2.5sqmn flexible.

Doors and hinged escuttheons banded with flexible tinned copper braiding.
Disconnection zone door to be bonded with flexible copper 8/Wire. Heat shrink at lugs.
Switchboard to have dedicated earthing cable bonding direcHy to naln earth bar.

Ensure minimum clearance of 100nm is maintained between table ducting & gland plates.

Wire numbering will be equal to Grafoplast SI2000 system.
Terminal strips to be mounted 30mm of f equipment panel to aid termination.
wire numbers are readable teft to right bottom to top as shown.

Supply spare '‘RTU fuse terminal’ fuses seperately. 2x10A, 2xSA 4x2A, 6x.5A
All cable glands to be Staintess Steel type.

£OLOUR CODE

Phase wiring {A,B 30 Red, White, Blue 2.5sqenn (nin)
Potential Metering {200/415 VAQ  Red, White, Blue, Black 1Ssqmm
Current Metering {Secondary) Red, White, Blue, Grey 2.5sqam

240 VAC Control Active Red 1.0sgmn

240 VAC Neutral Black 1.0sgmm
Extra Lov VDC Positive supplies  Orange 1.0sqmm
Extra Low VDC Negative supplies  Violet 1.0sqmm
General Extra Low VD( Wiring Grey 10sgmm

RTU & PLC Wiring Grey 0.5sgmn
Electrode Wiring Salnon 1.0sgmem
Intrinsically safe wiring Light Blue 15sqmm
tarth Green/Yellow 25sgmen {nin)
Door & Escutcheon Earth Bonds  Green/Yellow 4 sgmn

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 DULUX ALPHATECH 3000 powder coat to manufatturer’s recommendations.
CUBICLE & EXTERNAL COMPONENTS :- DULUX Mist Green {36648) matt finish.

INTERIOR ITEMS Imounting panels, escutcheons, etc) - DULUX Bright White (32166}

Internal labels W/B engraved ABS PLASTIC to label schedule.
Warning labels R/W engraved ABS PLASTIC to label schedule.
E/Stap labels Y/B engraved ABS PLASTIC to labet schedule.

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

Main switch label MAIN SWITCH 3 10mm Material ABS PLASTIC
woon 1 tom Colour B/W
Punp (8 labels MP Nol 34— o Haterial ABS PLASTI
LTS P -l 7
Conpartment labels RTU 1 fomn Material Staintess Steel
E/Stop Iabels i
EMERGENCY STOP  J— 4nm E‘&Lt’ﬁ'ﬁ”“"‘
Warring labels DANGER L15Y f— 'mm aterial ABS PLASTIC
ISOLATE £LSE WHERE Jo— Som  (olour &/

Internal {abels secured by M3 chrome plated metal threads.

(B'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 {abels Ymm thick 316 grade s/steel secured by M3 316 s/steel metal threads.
All Internal and external [abels are to have bevelled edges.
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Q-Pulse Id TMS947
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