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Volume Section Description Pages

1.1 | Electronic copy of complete Operation & Maintenance Manual on CD.

Hyperlink Files\Title Page Volume 1.doc
ink Files\Ti

link Files SP300\Title Page Volume 2.2

Hyperlink Files\Title Page Volume J.doc
Hyperlink Fil;&"xTitle Page Volume 4.doc
link Files\Title P
Hyperlink Files\Binder Labels.doc Volume 1/2/2.1
Hyperlink Files SP300\Binder Labels 1.doc 2.2/3/4
Hyperlink Files SP300\Binder Labels 2.doc 5
Volume/Title Pages & Binder Labels

1.2
6
Emgg;; ﬂ! dg; g;LE LINK Dmripﬂon of S'_',rstem nnd ﬁvenr]ew
Imalitjr Keyplan Subsection 1.1
Pumpmg System Upmnnn General
Prnmss I}mrlpﬂon Subsection 1.3
1.3
24

metmnal Spe.ctﬁr:,atinﬂ SPEG'E] Serpmtme Rd descrihed mthm document are
in addition to the standard functionality detailed in SPSV3 57pages.

1. Introduction 1.1 General Process Description

2.1 Standard Equipment 2.2 Non Standard Equipment

3 Control Philosophy
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Yolume Section Description Pages
Hyperlink Files SP300\SPSV3 doc Standard Functional Specification SPSV3 57

Hydmstal Pumpinsta]lat:un a.nd Dpe:ratmg Instructions. Includmg the
following

1. Introduction and Background Information

2. Installation and Commissioning

3. Appropriate Records

Pump Declaration of Conformity/ Pump Volute Casing Water Pressure
Test/Pump Workshop Test Records Q/H & NPSH etc/

4. Operation and Maintenance

Hyperlink Files SP300\wd8160_1 Layoutl (1).pdf 1
Pump General Arrangement Drg

2.2
4
71
s e 85
Deutz Spare Parts Catalﬂguel
H link Fil n4 - llati vi 44
Maintenance Man.pdf AC Generator Installation, Service & Maintenance
Manual
link Fil ion 5 - 2
GE Fanuc Automation Series 90TM-30 PLCs
Hyperlink Files SP300\Section 5 - Part 2 PLC GE Fanuc.pdf ; 67
GE Fanue Automation Programmable Control Products Series 90TM-30 PLC
Insta]latmn and Hardware Manual
=P P F 18

GE Fanuc Automation ngrammahle Control Products Series 90TM-30
Pm_grmnmahle Control Tmuhleshmtmg Guide

- Functional D I 14
Local Cuntrul Panel Functmnal Descnptmn

17

Issue Date: 09 Feb 06 Page 2 of 8

Rev: O

G:\CNPMSS\Asset Creation Program\STTG -Australia TradeCoast Sewer'2005-2006\COMMISS\MANUALS'OMM SP300
Rev 0\Table of Contents SP300.doc

Q-Pulse Id TMS883 Active 10/12/2014 Page 5 of 421



Q-Pulse |d TMS883

SP300 ée-r_pzenﬂne Rd Pinkenba SPS Austroli_o T_rode Coast .S-e.wer Project Volume 4 OM Manual

Active 10/12/2014

Page 6 of 421




SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 4 OM Manual

BRISBANE CITY COUNCIL BW30137-02/03
Brisbane Water
Serpentine Road P/S S5P300 Australia Trade Coast Sewer Project

Volume Section Description Pages
SE Power Works Test ITP Generator
2.1 2.3 | Common Logic: Main Switchboard & Associated Equipment
i i i 12
Main Switchboard Manual. Including the following,
Section 1.0 General Description of Operation
Section 2.0 Gmeral Descriptic-n of System (Componenets)
link Fil ic.pdf 13
Section 3.0 As Cunstructmn memgs Including Door Key Allocation
Hyperlink Files SP300\Drawing Transmittal.pdf 3
Section 3.1 Drawing Transmittal
Hyperlink Files SP300Parts Listpdf Section 4.0 Part Lit 3
List.pdf I
Section 5.0 Technical Manuals and Data Sheets
i i D 2 f 32
Section 5.0 TDS-DinLine Surge Suppressor. Installation Instructions ECO
Hyperlink Files SP300'T DFL0A240V odf 5
Section 5.0 Transient Discriminating Filter Model Number TDF-10A-240V.
Installation Instructions ECO
Hyperlink Files SP300.DAR75Y odf 3
Section 5.0 DinLine Alarm Relay (DAR) Model Number DAR275v.
Installation Instructions.
Hyperlink Files SP300\3000-000-06.pdf 1
Section 5.0 Rotork Circuit Dlagmm N{l-R.Ev SUOD-ﬂDﬂ-ﬂ-ﬁ
H ink Fi E k El 86
Section ;&_Roturk 1Q Range Instal]atmn am:l Mamtmance Instructmns
] _ _ : 1
2
Mﬂm&wm 56
21
8
2
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Volume Section Description

Hyvperlink Files SP300\3 32[11.pdf
Section 5.0 Switchboard Accessories/Phoenix

Hyperlink Files SP300\3004100[1].pdf
Section 5.0 Switchboard Accessories/Phoenix

Hyperlink Files SP300\uk5n_en.pdf
Section 5.0 Switchboard Accessories/Phoenix

Hyperlink Files SP300\Vegabar27525-EN.pdf
Section 5.0 Vegabar 64 Pressure Transmitter 4—20 mA/HART.

Operating Instructions

72

Hyperlink Files SP300\Vegadis20591-EN.pdf
Section 5.0 Adjustment Module for Pressure Transmitter. Operating
Instructions

16

Hyperlink Files SP300\Vegawell27630-EN.pdf
Section 5.0 Vegawell 72 is a suspension pressure transmitter for level and
gauge measurement. Operating Instructions

48

H link Files SP300\M aster flowmeter.pdf
Section 5.0 Instruction Manual

24

Section 5.1 Contents Sheet

Hyperlink Files SP300\mg10p222.pdf
Section 6.0 Danfoss VFD Instruction Manual Modbus RTU

33

Hyperlink Files SP300\SP300 VFD Settings P 1 and 2 As Built.pdf
Section 6.1 VFD Settings and Parameters

Hyperlink Files SP300\doc C 1 _MGS80A802.pdf
Section 6.2 Danfoss VFD Operating Instructions VLT 8000 AQUA

197

Hyperlink Files SP300\Ziehl-ebmFAN.pdf

83

Hyperlink Files SP300\Switchboard Accessories NHP.pdf

39

Hyperlink Files SP300\S ine Rd ITP.pdf
Hyperlink Files SP300\Serpentine Rd FAT.pdf
Section 7.0 ITP Procedure, Test Sheets & Factory Acceptance Test

11

Hyperlink Files SP300\BW Factory Acceptance Test Document
Switchboard.pdf BW Factory Acceptance Test Document Switchboard

22 | 24

Hyperlink Files SP300\20650144_050124.pdf
DEMAG Crane Operating Instructions

80

Hyperlink Files SP300\22251644_040526.pdf DEMAG Component Parts

Hyperlink Files SP300\Crane Load Test Report.pdf
Quality Assurance Load Test Report

25

Hyperlink Files SP300\O & M Manual Odour Scrubber.pdf
AIREPURE Odour Control System

63
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Volume Section Description

Pages

2.6

Hyperlink Files SP300\Serpentine Road Manual.pdf
Style Industries Mechanical I & OMM

97

Part 1 Introduction and Background Information.

Part 2 Description of Equipment and Process.

Part 3 Appropriate Records.

Part 4 Operation and Maintenance.

Appendix 1 Pressure Gauge Certificate.

Appendix 2 Rilsan Nylon 11 Polymeric Coatings.

Appendix 3 Metal Seated Sluice Valves.

Appendix 4 Knifegate Valve.

Appendix 5 Dismantling Joints.

Appendix 6 Reflux Valves.

Appendix 7 Sump Pump. Appendix 8 Stainless Steel Ball Vaves.
Appendix 9 Ventilation Fan.

Appendix 10 Davit Lifting Arms.

Appendix 11 Non-Shrink Epoxy Grout.

3.1

Electromc copy of the followmg drawmgs on CD. Table of Contents

Hyperlink Files SP300\486 5 7-TR201 o pdf
Locality Keyplan Drawing

Hyperlink Files SP300\OMM SP300 Introduction Description Design and
Process Rev0.doc - LINK4 Street Location Map

3.2

link Files SP300\Rising Main Drg Lytton Rd
Sewer Rising Main Lytton Road Pump Station (SP298) to Serpentine
Road Pump Station (SP300)

16

3.3

Hyperlink Files SP300\Incomming rising main from Kingsford Smith
Drive.pdf Sewer Rising Main from Kingsford Smith Drive to Serpentine
Road Pump Station (SP300)

15

34

Hyperlink Files SP300\486 5 7-TR201 000 ACD SP300.pdf
As-constructed drawings Serpentine Rd Pump Station SP300.

Mechanical/Electrical/Switchboard/Generator/Pit Covers

94
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Volume Section Description

3.5

Hyperlink Files SP300\wd8160 1 Layoutl (1).pdf

4.1

BW Site Based Traning
Hyperlink Files SP300\BW Site Based Training.pdf

4.2

Hyperlink Files SP300\SP298 SP300 System Integration Testing Procedure
Rev 1.doc (BW) System Integration Testing Procedure SP 298 Lytton Rd

Pump Station & SP 300 Serpentine Rd Pump Station. Including the following

Hyperlink Files SP300\BW ITP 001 Rev0.pdf

(BW) ITP: 001 Rev.0

EQUIPMENT: Sewer RM Pritchard St PS to Lytton Rd PS.

Sewer RM from connection to Kiawanah Rd PS SP49 RM at Lindum Rd to
Lytton Rd PS.

Hyperlink Files SP300\BW ITP 002 Rev0.pdf

(BW) ITP: 002 Rev.0

(Separable Portion 2 SP298 Lytton Rd Pump Station)
EQUIPMENT: Pumping Station Site System Commissioning

erlink Files SP300\BW ITP Rev0.pdf
(BW) ITP: 003 Rev.0
(Separable Portion 2 SP300 Serpentine Rd Pump Station)
EQUIPMENT: Pumping Station Site System Commissioning

Hyperlink Files SP300\Check List 1.pdf
(BW) Inspection Check List Nol Lytton Rd

Hyperlink Files SP300\Check List 2.pdf
(BW) Inspection Check List No 2 Serpentine Rd

Hyperlink Files SP300\SP300 Serpentine Road Functional Spec 1-10.doc
mglmk Files § 300\SP300 FS @%t §1@gff Approval.pdf

24

link Fil \SP F ional ification Rev
Parsons Bnnckerlmff Date of Issue: 4 November 2004

26

link Files SP300\SP298 Lytton Road 4 Functional Spec 1-10.
link Files SP300\SP298 F ent Signoff Approval
(BW) 1-05. doc -

18

Hyperlink Files SP300\SP298 Functional Specification Rev 4.pdf
Parsons Brinckerhoff Date of Issue: 5 November 2004

24

Hyperlink Files SP300\Trends SP298 13-06-2005 (2-6-24 hours).pdf
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Lytton Rd P/S SP298 No.4 Pump Trends (ﬂﬁfzslhuursj
link Fi \T = -10-2005 (2-6-24 3

hours).pdf Serpentine Rd P/S SP300 Pumping into the DN 1840 Concrete
Rmmg Mam Eagle Farm at Maximum Flnw Pump Trends (2/6/24hours)

3
Serpentine Rd P/S SP300 Pumping into the DN1370 Steel Rising Main. Pump
Trends (2/6/24hours)
link Files SP300\Pr mmissioning A T nt.pdf
Pre-Commissioning Acceptance Test Document
Hyperlink Files SP300\Site Acceptance Test SAT Test Document On Site.pdf 6
BW SItE Acceptannc TESI Ducument Sw:tchbuard
. it oning 8
mmm@ﬁmﬁ.pﬁ_f
BW IDTS Point Commissioning Sheet Switchboard
Hyperlink Files SP300\BW Site Inspection Report Switchboard 1.pdf 7

BW Site Inspection Report Switchboard

with ASE!HE},MF
Letter from REDILEC (who was working under Leighton direction) to certify
that the electrical works is in accordance with AS3000,

21Bvb - Pr issioni tin P f 37
Pre-commissioning Report Lytton Road Pump Station SP298. Including the
following.
Introduction

Appendix A: Pre-commissioning plan

Appendix B: Temporary pre-commissioning pipework arrangement
Appendix C: Manufacturers test data

Appendix D: Pre-Commissioning test data

Appendix E: Pump data comparison graphs

Conclusion

44_ Leighton: Work Method Statement

H ink Fi -CS- fSP2 8
Leighton Construction Method Statement: Rising mains from Lytton Rd P/S
to S-:rpammt Rd P/S.

-CS- MS of i 10
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Volume Section Description Pages
station.doc Leighton Construction Method Statement: Serpentine Rd P/S
4.5
link Files SP i T. ip Open Serpentine QA
Register (xIs) first for Abbreviated Description
5.1 | Hyperlink Files SP300\SP i i 320
Revised Developed Design Report Separable Portion No.2 Serpentine Road
Pump Station SP300. Including the following
Introduction
Design Summary
Drawings
Input Design Data
Developed Design
Environmental Management
Permits and Approvals
List of Appendices A to M
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Australia Trade Coast Sewer Project Contract No.: BW 30137-02/03

BW Site Based Training.
Lytton Rd P/S SP298 & Serpentine Rd P/S SP300
Attendance Record
Name Section Date Signature
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Australia Trade Coast Sewer Project Contract No.: BW 30137-02/03
BW Site Based Training
Lytton Rd P/S SP298 & Serpentine Rd P/S SP300
Attendance Record

MName Section Date A?f ture
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From: Reg McGirr
To: Colston, Jason; Harrison, Shane; Ralph Noel
Date: Thu, Sep 22, 2005 8:23 am

Subject: Fwd: Ré: AUSTRALIAN TRADE COAST SEWER PROJ ECT. Contract No.:
BW30137-02/03 On Site Pump Statlon Trannng .

Shane/Noel/Jason,
Operational.personal site-based training at the following two (2) pumping stations.

Lytton Road Pumpihg Station SP298:
Serpentine Road Pumping Station SP300

When: Thursday 29 September 05 Time 9am to 11am
Where: Lytton Road Pumping Station SP298. .
Points to be covered in training:

Ha’ndou't:.Austra‘Iia Tradé Coast Keyplan Drg 486/5/7-TR201,/001: Overview of Pumping Syétem.

1) Reg McGirr Walkaround site: ‘ B o
Incoming rising mains from Prichard St SP85 & Kianwanah Rd SP49:

Bypass piping arrangement to Gibson Island WWTP.

Inlet valve pit. (Knife Valve Actuated) (Sump Pump)

Grit Collector pit. (Vactor piping). : S

Pump Wetwell. (Hidrostal Pumps 71 Kw) (Vactor piping).

Overflow piping.

Discharge valve pit. (Pressure Transmitter) (Sump Pump).

Flow meter.

Rising Main to Serperitine ‘Rd SP300.

Alex Witthoft - Control System Overview : .

Standard MITS MD3311 site with GE Fanuc PLC oontrolllng pumps -
Pump Control o

PID Control '

Valve Control - Failure Modes.

a - Normal Mode ‘Both Open

b.- Surcharge Mode - Kianawah Diverted. (1 Closed, 2 Open)

¢ - Failure Mode - (1 Open, 2 Closed).

Peer 2 Peer Comms - Systemic Control

When: Thursday 29 September 05 Time 12 to 2pm.
Where:.Serpentine Road Pumping Stahon SP300
Points to be cavered in trammg

2)Reg McGirr Walkaround site:

Incoming rising mains from Lytton Rd SP298 & Klngsford Smith'Drive SP146.

Wetwell . (Knife Valves) (Overfiow to rising main) (Odour pipework) (Vactor Piping).

Pump Drywell . (Hidrostal Pumps 234Kw) (Sump Pump) (Valving Actuated)(Pressure Transmitter)
(Sump Pump).

Drain valve pit.

Flow meters. _ '

Rising Mains to. (1370 Main) (1840 Main) (Isolation VaNes). }

Alex Witthoft - Control System OvervnewStandard MITS MD3311 site with GE Fanuc PLC
controlfing pumps '

Pump Control

PID Control

Valve Control - Rising Main Selection

a- DN1370 (1 Closed, 2 Open)

b - DN1840 (1 Open, 2 Closed)

Active 10/12/2014
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fRog Mco - Fwd. Re: AUSTRALIAN TRADE CORGT SEWER PROJECT. Contract No. BW30137.0203 On Site

.. Page 2}

In remote - selected from Control Room, Local - Push buttons - Close befare Open
Peer 2 Peer Comms. - Systemic Control.

Regards,

Reg McGirr

Commissioning-Manager

Tel: 07 34033349

E-mail; Req McGirr@brisbane.qld. qov.au

Regards,

Reg McGirr _

Commissioning Manager

Tel: 07 34033349 '

E-hail: Reg McGirr@brisbane.qld.gov.au

CcC: . Bannink, Andrew; Witthoft, Alexander
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System Integratlon Testing Procedure
SP 298 Lytton Rd Pump Station & SP 300 Serpentine Rd Pumg Station

Australian Trade Coast Sewer Project Contract No.: BW 30137-02/03
Project/System Background

1. Lytton Rd Pump Station

1.1 Incoming sewage i1s pumped through two separate mains one from Pritchard Street PS (SP85) and
the other from Kianawah Road PS (SP49). To reference the incoming sewage mains refer to BW
! drawing numbers 486/5/8-SM20/021 & 486/5/8-SM21/021. :
Above section of the mains has been commissioned and Pritchard Street PS (SP85) has been
redirected to Gibson Island WWTP.,

1.2 Note Pritchard Street PS (SP85) and Kianawah Road PS (SP49) incoming mains into Lytton Rd
PS are interconnected by valving at two section within the mains.
Reference drawing 486/5/7-WR101/022 note the three manual valves in the road at the entrance to
Lytton Rd PS.
Reference drawing 486/5/7-WR101/030 note Mark No. 34 actuated valve and Mark No. 33
— manual valve,
The mains are interconnected for the following reasons.
High flow conditions into Lytton Rd PS: SP49 will be diverted to Gibson Island WWTP,
Failure Condition at Lytton Rd PS: All flow is diverted to Gibson Island WWTP.
For a more detailed description of the bypass system on the incoming mains into Lytton Rd PS
refer to Functional Specification page 8.

1.3 To understand the layout of Lytton Rd PS refers to drawings numbers 486/5/7-WR101/030 and
486/5/7-WR101/031. '

1.4 The discharge main from Lytton Rd PS refers to drawing number 486/5/8-SM18/021.
" The main has been pre-commissioned by pumping water from Lytton Rd PS to Serpentine Road
L PS.

| 15 Lytton Rd PS has been separately pre-commissioned on clear water using a bypass piping system.
All equipment has been tested according to the functional specification.
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System Integration Testing Procedure
SP 298 Lytton Rd Pump Station & SP 300 Serpentine Rd Pump Station

2. Serpentine Road Pump Station

2.1 Incoming sewage is pumped through two separate mains one from Lytton Rd PS (drawing No.
486/5/8-SM18/021) and the other from Kingsford Smith Drive PS SP146 (drawing No. 486/5/8-
SM17/021). '

Note: The Kingsford Smith Drive main into Serpentine Road PS will not be part of this system
integration testing.

2.2 To understand the layout of Serpentine Road PS refer to drawings numbers 486/5/7- TR201/O31
and 486/5/7-TR201/030.

2.3 The discharge main from Serpentine Road PS refers to drawing number 486/5/7-TR201/021.
Note one main has been pre-commissioned by pumping water from Serpentine Road PS into the

DN1370 rising main.

- 2.4 Serpentine Road PS has been separately pre-commissioned on clear water using a bypass piping

- + system. All equlpment has been tested according to the functional specification.
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System Integration Testing Procedure
SP 298 Lytton Rd Pump Station & SP 300 Serpentine Rd Pump Station

3. Responsibility Codes

The Responsibility Codes used on the ITP and Inspection Check Lists are as followers:

Name

Code

Branch/Section Required Dates

.' Andrew Bannink

AB Project Manager (BW) Nil

Alex Witthof AW Networks Control Systems (BW) 30/31 May 05 andl June 05
Geoffrey Timms GT Networks Control Systems (BW) 30/31 May 05 and] June 05
Kerry McGovern KM Co-Ordinator Electrical (BW) 31 May 05

Sidney Wain SW Hydrotechnic Operation (BW) 30/31 May 05 and] June 05
Henri Lai HL Engineering Manager (BW) Nil )

Ralph Berry RB Contracts Manager Electrical (BW) 30/31 May 05

Peter Hague PH Construction Manager Electrical (BW) 30/31 May 05

Brian McMahon BM Construction Manager (BW) 30/31May 05 and 1 June 05
Reg McGirr RM Commissioning Manager (BW) 30/31 May 05 and1 June 05
George Henry - GH Water & Sewerage Operations Manager (BW) | Nil

4, Attachme'nts:

Inspection & Test Plan No.: 001 Rev.0 Separable Portion 1.

Inspection & Test Plan No.: 002 Rev.0 Separable Portion 2 Lytton Rd PS SP298.
Inspection & Test Plan No.: 003 Rev.0 Separable Portion 2 Serpentine Road PS SP300.
Inspection Check List No 1. Lytton Rd

Inspection Check List No 2. Serpentine Rd

Functional Specification Lytton Rd PS SP298.

Functional Spectfication Serpentine Road PS SP300.

KEYPLAN Drg No. 486/5/7-TR201/001 Overview of Pumping System.

6. Staff Responsibilities

5. Inspection & Test Plans and Inspection Check Lists
To be signed before proceeding with system integration testing

Commissioning Reg McGirr/ To provide direction as required and to insure that all ITP,s and check sheets
Manager Henri Lai have been signed before proceeding with system integration testing
Networks Control | Alex Witthoft/ Responsible for starting/monitoring and controlling the two pumping systems.
Systems Geoffrey Timms '

Electrical Ralph Berry/ Ensure that all electrical equipment is ready for automatic operation.
Manager Peter Hague .

Field Sidney Wain/ Ensure all valving is in the correct position for automatic operation. Once the
Commissioning Brian pumps are started all rising mains to be bleed of air. The above in accordance
Monitoring McMahon, with Inspection Check Lists. | & 2. All Air Valve Manholes to be emptied

of water/sewage by 27 May 05.

Issue Date: 27/4/05
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System Integration Testing Procedure
SP 298 Lytton Rd Pump Station & SP 300 Serpentine Rd Pump Station

7. System Pre-commissioning Procedure

7.1 Everyone involved in the system integration testing to assemble at Serpentine Road Pumping
Station on 30 May 2005 Time 8am.

7.2 Workplace Health & Safety

Tool Box talk (8:15am) before the start of the System Integration Testing to cover the following:
e Everyone has a copy and understands the System Integration Testing
Procedure/Documentation. _
¢ In case of a emergency (during normal working hours) regarding the System Integration

Testing:
First point of contact Reg McGirr : Mobile Tel No. 0415293772
Second point of contact Alex Witthoft : Mobile Tel No. 0414236300

Third point of contact ~ Andrew Bannink : Mobile Tel No. 0412178551
e Confined Space Entry Permit will be the responsibility of Sidney Wain.
Note: No entry into a confined space without Authority Card.

7.3 ALl ITP,s and Inspection Check Lists signed and handed in before automatic operation.

! Inspection & Test Plan No.: 001 Rev.0 Separable Portion 1.

! Inspection & Test Plan No.: 002 Rev.0 Separable Portion 2 Lytton Rd PS SP298

! Inspection & Test Plan No.: 003 Rev.0 Separable Portion 2 Serpentine Road PS SP300.
! Inspection Check List No 1. Lytton Rd

! Inspection Check List No 2. Serpentine Rd

Page 4 of 7
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System Integration Testing Procedure
SP 298 Lvtton Rd Pump Station & SP 300 Serpentine Rd Pump Statlon

8. System Integration Testing — Day 1 (Monday 30 May 2005 Time 8am. Everyone
involved in the system integration testing to assemble at Serpentine Road Pumping Station).

8.1 Serpentine Road PS placed in Remote and Lytton Rd PS placed in Remote
! Inlet Valve to SP298 opens allowing flow from SP049 and SP085 to enter SP298 wet well.

8.2 Monitor the operation of the pump systems according to the Functional Specifications SP298
and SP300.

! Monitor the wet well at SP298 and confirm that the duty pump starts at the start level and stops

at the stop level. | :

! Once SP298 has started to cycle, SP300 wet well will start to ﬁll Monitor the wet well at ‘

SP300 and confirm that the duty pump starts at the start level and stops at the stop level. i

! Monitor at least 2 cycles for each wet well (each pump has started once).

8.3 Manual Inhibit of SP298 by the control room operator.
! Once the operator has inhibited both pumps at SP298, ensure that the inlet valve (vlv2) to '
SP298 closes, diverting all inflow to the station to Gibson Island WWTP. !

! Once confirmed, un-inhibit all pumps and ensure the inlet valve (vlv2) opens.

8.4 Systemic Control — Power Failure

! Simulate complete power outage at Serpentine Rd SP300 (Both energex and generator failure)
and ensure the systemic control from SP300 Serpentine Rd to SP298 Lytton Rd
automatically, via peer to peer communications over the Trio radio network, “inhibits™ all
pumps at Lytton Rd. This will occur once the wet well level rises above the start level,

! Once the systemic control has inhibited both pumps at SP298, ensure that the inlet valve (vIv2)
to SP298 closes, diverting all inflow to the station to Gibson [sland WWTP.

! Once confirmed, re-establish the power at SP300, enabling both pumps to become available.
Ensure that both pumps at SP298 are subsequently un-inhibited and ensure the inlet valve
(vlv2) opens. This will occur once the wet well level falls below the start level. ‘

8.5 Systemic Control — Pump Failure .
! Repeat the above test, replacing a site power failure with both pump failing (by pressing
Emergency Stop on both pumps).

. . \

8.6 The pumping system will be left in the automatic position overnight. Site Instruction will be
left at both SP298 and SP300 that if there is a system failure, SP298 should immediately have both
pumps inhibited (if the systemic control has not done so already} to divert all flow to Gibson
Island.

8.7 Pumping trends of Lytton Rd PS and Serpentine Rd PS to be captured at the end of the day.
! Trends required of Wet Well Levels.
! Trends required of Delivery Flow.,
! Trends required of Delivery Pressure.

Page 5of 7
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System Integration Testing Procedu_re

SP 298 Lytton Rd Pump Station & SP 300 Serpentine Rd Pump Station

! Trends required of Pump Power, Speed and Running Signal.

9. System Integration Testing — Day 2

9.1 Day 2 Tuesday 31 May 2005 Time 8am. Everyone involved in the system integration testing to
assemble at Serpentine Road Pumping Station.
! Review of previous days work and work to be carried out.
! Signage of Inspection Check Lists and ITP,s.

9.2 System Integration Testing — To ensure that the introduction of SP300 does not have a
detrimental impact on the operation of Eagle Farm pumping station during high flow conditions,
the following flow conditions will be simulated. The performance of both Eagle Farm SP010 and
Serpentine Rd SP300 compared at the different flow and pressure conditions. The readings will .
be provided by either Alex Witthoft (AW) stationed at SP300 or Kerry McGovern (KM) stationed
at SP010 and will be recorded by Reg McGirr.

SP300 pumping into the DN1370 steel rising main. (High Pressure)

Eagle Farm at Maximum Flow — SP300 under normal operation.
Ramp up Eagle Farm pumping to maximum flow rate down the DN1370. (4200 I/s) Time:

1
!
!
1
!
!

Record the Delivery Flow and Pressure at SP300 mAHD Vs
Record the Delivery Flow and Pressure at SPO10 mAHD I/s
Start SP300 under surcharge pumping mode (one pump at 25 Hz).

Record the Delivery Flow and Pressure at SP300 mAHD I/s
Record the Delivery Flow and Pressure at SP010 ____mAHD I/s

Eagle Farm at Maximum Flow — SP300 under high flow operation.
Ramp up Eagle Farm pumping to maximum flow rate down the DN137O (4200 V/s) Time:

!
!
1
1
!
!

Record the Delivery Flow and Pressure at SP300 mAHD I/s
Record the Delivery Flow and Pressure at SPO10 mAHD /s
Start SP300 under surcharge pumping mode (one pump at 50 Hz).'

Record the Delivery Flow and Pressure at SP300 mAHD I/s
Record the Delivery Flow and Pressure at SPO10 mAHD Us

- Eagle Farm at Maximum Flow — SP300 under surcharge pumping mode.
Ramp up Eagle Farm pumping to maximum flow rate down the DN1370. (4200 V/s) Time:

!
|
|
|-
!
]

Issue Date:
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System Integration Testing Procedure
SP 298 Lytton Rd Pump Station & SP 300 Serpentine Rd Pump Station

SP300 pumping into the DN1840 concrete rising main. (Low Pressure)

Eagle Farm at Maximum Flow — SP300 under normal operation.
Ramp up Eagle Farm pumping to maximum flow rate down the DN1840. (4200 I/s) Time:

!

! Record the Delivery Flow and Pressure at SP300 mAHD I/s (AW)
! Record the Delivery Flow and Pressure at SP010 mAHD I/s (KM)
! Start SP300 under surcharge pumping mode (one pump at 25 Hz).

! Record the Delivery Flow and Pressure at SP300 mAHD s (AW)
! Record the Delivery Flow and Pressure at SP010 mAHD I/s (KM)

Eagle Farm at Maximum Flow — SP300 under surcharge pumping mode. .
Ramp up Eagle Farm pumping to maximum flow rate down the DN1840. (4200 I/s) Time:

!

! Record the Delivery Flow and Pressure at SP300 mAHD I/s (AW)
! Record the Delivery Flow and Pressure at SPO10 mAHD Is (KM)
! Start SP300 under surcharge pumping mode (one pump at 33 Hz).

I Record the Delivery Flow and Pressure at SP300 mAHD I/s (AW)
! Record the Delivery Flow and Pressure at SP010 mAHD Vs (KM)

9.3 All items on Inspection Check Lists 1 & 2 to be re-checked dated and signed.
! Inspection & Test Plan No.: 001 Rev.0 Separable Portion 1.
! Inspection & Test Plan No.: 002 Rev.0 Separable Portion 2 Lytton Rd PS SP298.
! Inspection & Test Plan No.: 003 Rev.0 Separable Portion 2 Serpentine Road PS SP300.
! Inspection Check List No 1. Lytton Rd
! Inspection Check List No 2. Serpentine Rd

9.4 Pumping trends of Lytton Rd PS and Serpentine Rd PS to be captured at the end of the day.
! Trends required of Wet Well Levels.
! Trends required of Delivery Flow.
! Trends required of Delivery Pressure.
! Trends required of Pump Power, Speed and Running Signal.

9.5 The pumping system will be left in the automatic position overnight. Site Instruction will be
left at both SP298 and SP300 that if there is a system failure, SP298 should immediately have both
pumps inhibited (if the systemic control has not done so already) to divert all flow to Gibson
Island.

9.6 Ifrequired day three system testing.

9.7 System Integration Testing Report — A System Integration Testing report will be produced and distributed to all
parties detailed in the responsibilities section (6) for review and acceptance.
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System Integration Testing Procedure :
SP 298 Lytton Rd Pump Station & SP 300 Serpentine Rd Pump Station

Inspection Check List Nol Lytton Rd

The following manual and actuated operated Valving to be inspected and checked for correct position open/closed.
To be signed and dated in the following check list.

Item Item Description BW Drawing No. Valve Date Code Sgn

No osition Checked

1 Pritchard Street P/S SP85 486/5/8-5M20/027 Closed BM/
VI Flanged sluice valve n sSwW
manual operated. V2 Socketed P
sluice valve manual operated. 20570

1.1 | DN300 SV Lindum Road 486/5/8-SM21/025 | ‘Opeéned BM/
Connection to Kianawah Road SW
Pump Station-Gibson Island
Rising Main. Manual operated . (3
va]veg / B 505 )

1.2 | Lytton RD to PS SP298 486/5/8-SM21/025 pen BM/
Connection Detail 486/5/7- sw
Valve Position manual WR101/022 — -
operated Jo-4 ~0Up

1.3 | Lytton RD PS Inlet Valve 486/5/7- BM/
Chamber. RM from Pritchard WR101/030 SwW
Street. V3 manual operated

DO~3 ~OF

1.4 | Lytton RD PS Inlet Valve 486/5/7- Mark No. AW
Chamber. RM from Kianawah WR101/030 34 (20ff)

Road Valve (V1) and Valve Actuated Valves V1 Open 03]
(V2) into Grit Collector V2@kse [©°°

1.5 | Lytton RD PS Inlet Valve 486/5/7- Mark No. BM/
Chamber. Valve manual WRI101/030 I Sw
operated for Lowpressure . %

Connection Main b [30-5-0%

1.6 | Lytton RD PS Discharge 486/5/1- Mark No. BM/
Valve Chamber. WR101/030 8 SwW
Valves manual operated (20ff)

3 0-5-¢5

1.7 | Sewer Rising Main Pritchard 486/5/8-SM20/021 Bleed BM/
Street Pumping Station To 3~ 4 - Oz;’ SwW
Lytton Road No. 4 Pump 51
Station  Air Released
from Main

1.8 | Sewer Rising Main From 486/5/8-SM21/021 Bleed 36~ 5 -] BM/
Connection To Kiawanah SwW
Road P/S SP49 Rising Main at
Lindum Road To Lytton Road
No. 4 Pump Station
Air Released from Main

1.9 | Sewer Rising Main Lytton 486/5/8-SM18/021 Bleed |[3/-5-~ BM/
Road Pump Station (SP298) to SW
Serpentine Road Pump Station
(SP300)

Air Released from Main

Page 1 of 1
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SITE SYSTEM COMMISSIONING

LYTTON Road Pump Station SP298
&
SERPENTINE Road Pump Station SP300

Inspection Check List No2 Serpentine Rd

The following manual operated Valving to be inspected and checked for correct position open/closed.

To be signed and dated in the following check list.

™~

Q-Pulse Id TMS883

Issue Date: 29/4/05
Rev No: 0

Item Item Description BW Drawing No. Valve Date Checked | Code
No Position
2 | Serpentine Road Overflow | 486/5/7-TR201/043 . BM/ ?
DN450 Gate Valve Open _ |B0-5-0F| SW M‘-—I}q. :
2.1 | DN450 Lugged Kinfe Gate | 486/5/7-TR201/030 | Mark No.‘ A BM/ !
Valve in Serpentine Road | 486/5/7-TR201/031 Open SW e
Wet Well. Incoming Main A c
from Lytton Road PS 30-% ~05 /e '7“1
2.2 | DN315 Lugged Kinfe Gate | 486/5/7-TR201/030 | Mark No. 489 BM/
Valve in Serpentine Road 486/5/7-TR201/031 Close SW \%
Wet Well. Incoming Main <
from Kingsford Smith e J’ P
Drive SP146 30°5-0
23 DNS500 Sluice Valves on 486/5/7-TR201/021 Open BM/
discharge main from 486/5/7-TR201/042 SW
Serpentine Road PS Section B M e
connecting into 1840 - A4 !
Rising Main J0-5-08 B.Y ™
24 DNS500 Sluice Valves on 486/5/7-TR201/021 Open BM/
discharge main from 486/5/7-TR201/042 SW
Serpentine Road PS Section A PR
Connecting into 1370 ,_ {
Rising Main 30-5-9 B Mo
2.5 DN450 Metal Wedge 486/5/7-TR201/031 Mark No. & BM/ J
Sluce Valves Dry Well | 486/5/7-TR201/030 (doff) SW qU L
Pump Pit Serpentine Road Open A ? 3 ;
PS Jo-5 =05 . < I
2.6 | DN450 Lugged Knife Gate | 486/5/7-TR201/031 | Mark No. 4 BM/ y MZ
Vave Dry Well Pump Pit 486/5/7-TR201/030 Open sw | p
Serpentine Road PS 30-%5-05 Bl g,
27 DN450 Lugged Actuated 486/5/7-TR201/031 Mark No.i AW [/
Knife Gate Valve V1. Dry | 486/5/7-TR201/030 | V1 Closed % 5 /%—
Well Pump Pit Serpentine 5 w/
Road PS (RM 1840) 5
28 DN450 Lugged Actuated 486/5/7-TR201/031 Mark No. AW
Knife Gate Valve V2. Dry | 486/5/7-TR201/030 | V20Open | %0 [5 / 9 @G/ﬁ—
Well Pump Pit Serpentine
Road PS (RM1370)
29 | Serpentine Road PS Sewer | 486/5/7-TR201/042 Bleed |20)5 o4 | BM i Mualh
Discharge Main to 3 / > / SwW ﬁi W
1370/1840 rising mains
Air Released from Main
Page 1 of 1
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BRISBANE WATER

Network Control Systems

Stopped SPS @ Mans  RTU @Mens @Batery M
- . 7 Ol Sonbs Last Poll 16-05-05 1:32 Ph
"\ High Speed UBD 142 B9

Generator

Occuring ’_
2.780 m AHD
l_E>0|=<:|. 000 mAHD
To Boggy Cric Plugged Off —/

bEmargStorBl]ﬁﬂmN'D

tigh JBBSII m AHD
Duty A m AHD
et -(391.)
Duty A
“stop —-?HA:J

0

Eagle Farm .'-'

Steel 1370 dia

|1u

FUNTIONAL SPECIFICATION
SP300 Serpentine Rd
Sewage Pumping Station

Conventional 2 Pumps With VSD and 2 Valves
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SP300 Serpentine Rd Sewerage Pumping Station Brisbane Water
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SP300 Serpentine Rd Sewerage Pumping Station — Functional Specification Brisbane Water

1 INTRODUCTION

This document contains the site specific details and describes the non standard functional requirements for control,
monitoring and telemetry at sewage pump station SP300 at Serpentine Road Pinkenba. The functional requirements
described in the document are in addition to the standard functionality detailed in “SPSV3 SEWAGE PUMPING
STATION SUBMERSIBLE 3 PUMPS WITH VFD” '.

The standard specification was written for a 3 pump station, of which only 2 pumps are allowed to run at any given
time. The functionality for SP300 Serpentine Road is identical, except that SP300 only has 2 pumps, both of which can
run simultaneously into the DN1370 main and single pump into the DN1840 main.

The site specific details and the non standard functional requirements in this document were derived from the functional
specification written by Leighton Contractors Pty Ltd “SP300 FUNCTIONAL SPECIFICATION REV 37 %,

SP300 is a sewage pump station incorporating two variable speed driven 216 kW dry mounted submersible pumps
operating in a duty/standby arrangement. SP300 is located in a Brisbane Water pipeline easement at the western end of
Serpentine Road Pinkenba.

SP300 Serpentine Road Functional Spec 1-10.doc Page 7
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1.1 General Process Description

The incoming flow to SP300 comes from SP298 at Lytton Rd Lytton (South side) and a number of other pumping
stations on the north side of the Brisbane River. Sewage is pumped from all locations into the submerged inlet chamber
at SP300. From the inlet chamber, the sewage flows directly into the wet well.

Stopped sps @B Mains RTU @Mans @pattery M

. i g S WESEAN  Lastrol 16-05.051:32PM
UBD 142 B9

Swchage GCCAT " ).

OFCL 0.0 mAHD
To Boggy Crk Plugged Off —/

{yEmerg Store 0.810 m AHD

wgn [885 | m anp
Duty A - m AHD
Start (3%

Duty A

Figure 2: SP300 Process and Instrumentation Overview

SP300 is designed to discharge into one of two ‘Eagle Farm to Luggage Point’ rising mains

1. Low pressure DN1840 concrete rising main
2. High pressure DN1370 steel rising main.

The Eagle Farm Pump Station (EFPS) actually consists of two pump stations:

1. EFPS#1, which has three 2000 kW pumps in a two duty/one standby arrangement; and
2. EFPS#2, which has two 1850 KW pumps in a duty/standby arrangement.

Both EFPS#1 and EFPS#2 use variable speed pumps and hence the sewage flow in each rising main is variable.

During dry weather, EFP5#1 is normally used in conjunction with the DN1370 main. Under this operating
arrangement, EFPS#1 can deliver a maximum of around 4200 L/s through the DN1370 main to the Luggage Point
WWTP.

During wet weather events, EFPS#1 is normally used in conjunction with the DN1370 main, and EFPS#2 is brought
online to assist, in conjunction with the DN1840 main. Under this operating arrangement, the EFPS can deliver a
maximum of around 8000 L/s through both mains to the WWTP.

If the steel rising main DN1370 is offline (for maintenance) then EFPS#2 is operated in conjunction with the DN1840
main. Under this operating arrangement, the operator at Eagle Farm runs EFPS#2 in manual mode to ensure that the
pressure remains within acceptable limits.

5P300 Serpentine Read Functional Spec 1-10.doc Page 8
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As SP300 is required to deliver sewage directly into the existing rising mains, its duty head is a strong function of the

residual head in the selected discharge main. The maximum and minimum pump duties for SP300 are presented in the

table below.

Mainin Use | EFPSFlow (L/s) | SP300 Flow (L/s) | SP300 Head (m)
DN1370 4200 348 40.8

0 348 8.9
DN1840 3800 348 19.2

0 348 8.9

SP300 Serpentine Road has been designed to operate predominantly with the steel rising main and the pumps and drives
have been sized accordingly. If this steel rising main is not in service (as determined by the Eagle Farm pump station

operators), then SP300 can utilise the concrete rising main provided that certain limitations are adhered to.

The main two limitations are limiting the station to only run one pump and to restrict the pump running to a maximum
speed of 33Hz (to be confirmed after commissionirig when pumps run on 1840mm main). Limiting the speed of the
drive limits the flow and head pressure to the figures shown in the table below. The limiting of the speed will limit the
flow and the head pressure to the limits listed below. These limits will have alarms configured to ;alert both the Eagle
Farm control room and IDTS master station. The max speed of 52 hz will need to be confirmed after commissioning

when pumps run on 1370mm main

| Q-Pulse Id TMS883

: Maximum Maximum Maximum Flow Maximum Head
Main in Use. Pumps to Run Speed (Hz) (I/s) Pressure (m)
DN1370 2 52.0 Unlimited Unlimited
DN1840 1 33.0 348 10.0
SP300 Serpentine Road Functional Spec 1-10.doc ' Page 9
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-2 EQUIPMENT INSTALLED

2.1 Standard Equipment

SP300 Serpentine Rd pump station has the following standard equipment installed. The functionality for the control,
monitoring and alarming for these items is fully described in the standard functional specification. I
Pumps Two Hidrostal 110K submersible pumps with 216 kW four pole electric motors are

installed in the dry well. Each pump is fitted with moisture probes in the oil chamber and
thermistors in the stator windings.

Pump Starters Two Danfoss VLT8000 Variable Frequency Drives (VFDs) are installed in the pump
station switchboard. The VFDs will also provide soft starting functionality.
Flow meters Two direct buried DN500 ABB Magmaster electromagnetic flow meters are installed in

the DN500 PE100 discharge mains downstream of the valve chamber. The flowmeter
will be used in the flow control algorithm (PID Loop) to control the speed of the pumps.

Level Sensors : One Vega hydrostatic level transmitter and one Multitrode level probe are installed in the
wet well.

Pressure Two Vega D84 pressure transmitters are installed on the discharge pipe work in the valve

Transmitters chamber.

2.2 Non Standard Equipment

- SP300 Serpentine Rd pump station has the following non standard equipment installed. The functionality for the

control, monitoring and telemetry for is described in the following sections as these items are NOT described in the

standard specification.

Emergency . One SE Power 500 kVA diesel powered backup generator is installed on a slab adjacent

Generator to the valve chamber. The generator includés its own GE FANUC PLC mounted in a
dedicated control panel inside the generator housing.

Actuated Valves Two DN450 Keystone Figure 951 knife gate valves with 415 V Rotork actuators are
installed in the discharge pipe work in the valve chamber.

Activated Carbon One activated carbon odour scrubber (nominally RKR Engineering Airclenz) to be

Scrubber installed adjacent to the wet well. Provision was made for the starter and controls for the

activated carbon unit to be installed in a dedicated control panel adjacent to the scrubber.

2.2.1 Emergency Generator

The emergency generator is designed to the standard functionality as described by “DIESEL STANDBY GENERATOR
LocAL CONTROL PANEL FUNCTIONAL DESCRIPTION”. ® The generator is supplied with the PLC fully configured and
loaded with the standard program. The RTU (Logica MD3311) will programmed with the standard interface program

that will provide the monitoring, control and telemetry to the IDTS master station.

2.2.2 Activated Carbon Scrubber

SP300 will have an activated carbon scrubber unit installed to eliminate odours. The functional specification for this

equipment has not been finalised and will be provided in a separate document.

2.2.3 Actuated Valves

The two actuated knife géte valves are used to control which rising main the station will pump into. The functionality

of these valves is detailed in the Control Philosophy section.

LQ—PuIse Id TMS883
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2.3 Provision for Future Non-Standard Equipment

Although the project has made civil provision for the following future equipment, no PLC or RTU code has been

developed
. Dosing Pump
Any future project to install the above equipment will provide funding for the functional specification and programming
of the control, monitoring and telemetry.
2.3.1 Dosing Pumps

Provision was made for two chemical dosing pumps (nommally Alldos 0.18 kW) to be installed adjacent to the dosing

slab. Provision was made for VFDs for these pumps to be installed in a dedicated control panel adjacent to the pumps.

5P300 Serpentine Road Functional Spec 1-10.doc Page 11
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3 CONTROL PHILOSOPHY

The station will operate according to the control philosophy detailed in the standard functional specification (SPSV3).

The only modification is to the duty rotation algorithm, which will now control only two pumps instead of three, The

number of pumps allowed to run remains the same (2) and the initialisation block will be configured with the site

specific set points listed in the tables in the next sections.

Figure 3: SP300 Station Level Set Points

SOME LEVELS MAY CHANGE ACCORDING TO COMMISSIONING FIGURES

SP300 Serpentine Rd

walllSurcharge | 3130 MAHD |
I g e L 2.830 mAHﬂ
fwrmmgh L B
Em_mw.rslwmmm| 1040 mAHD|
ey | Emergency Storage imminent ||  0.740 mAHD |
wwithighlimit || 0.640 mAHD |

L e WSRO
| 0540 mAHD| | StartLevel Sw1DuyB|| 0540 mAHD|
| _PiDSepoine| [ 0,190 mAHD|
0380 mARD| (gupluie | swnowa|[ 0000 mawD|
_ sopDuyB|| -0.140 mAHD

PRESSURE GAUGE

| 72272 MAHD| pressure Eievaiion siopDutyA|[ 0300 mAHD |
| 50.000 m) Pressurs Rangs  Lowlevel Aam [ -0.590 mAHD|

|

i

-1.400  MAHD | g4 Level |
Wet Well Elevation| | -2.000 mAHD |

Wet Well Range | 5000 m|
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3.1 Site Specific Values
Table 1: Site Specific Constants defined in the PLC

Tag Name | Description [ Type T Value [ Units
Sewerage Pumping Station
Stn01grSurchPumping Time | Surcharge pumping duration * [ integer | 600 [ Sec
Delivery flow
FlwO[x]rxRange Delivery flow — Range Real | 7500 [ Vs
Sin0lgrMinFlow 1 Pmp Delivery flow - Minimum flow Real 100 [ Vs
S0 grviaxFlow | Pmp Delivery flow — Maximum flow — 1 Pump Real 348 | Is
Sto01 grMaxFlow2Pmp Delivery flow — Maximum flow — 2 Pumps Real 700 | Vs
Delivery pressure
PreQlixRange Delivery pressure - Range Real 5000 | mmAHD
PrellixZero Delivery pressure — Elevation of the transducer Real " EBA | mmAHD
Pump Blockage
Sin01 grPmpBlockFlowKneeSP | Flow blocked limit for flow/leyel PID control (knee) Integer | LB | /s x 100
Stn01grPmpBlockSpeedKneeSP | VFD speed blocked limit for flow/level PID control (knee) | Integer | T.BA | Hzx 100
Smi1 grPmpBlockSpeedMinSP | VFD speed blocked limit for minimum flow PID control Integer | | Hzx 100
Wet well level
WwlOlxRange | Wer well level range _ Integer | 5500 | mmAHD
Wwl01txSurchimmLevelSP Wet well surcharge imminent level Integer 2830 | mmAHD
Wwl01xEStorimmLevelSP Wet well surcharge imminent level Integer 640 | mmAHD
Wwl] grinhStan LevelSP Wet well inhibit mode start level _ | Integer | 540 | mmAHD
Wwl01grinhStopLevelSP Wel well inhibil mode stop level Integer 340 | mmAHD
Wwl0lgrRunatMaxLvISP | Wet well run at maximum speed level Integer mmAHD
Wwl01txDtyBStariLevelSP Wet well duty B pump start level Integer mmAHD
Wiwl01txPIDLevelSP Wet well PID set point Integer mmAHD
Wwl0l txDryAStartLevelSP Wet well duty A pump start level Inteper mmAHD
Wwl0ltxDtyBStopLevelSP Wet well duty B pump stop level Integer mmAHD
Wwl01txDtyAStopLevelSP Wet well duty A pump stop level Integer mmAHD
WwlilixZero Wet well empty level (4mA of Probe) Integer -1920 | mmAHD
Variable Frequency Drive
Sn0] grMinSpeed Variable Frequency Drive — Minimum Speed (either mode) | Integer 250 | Hzx 100
Stnll] priviaxSpeed] Wariable Frequency Drive - Maximum Speed (Mode 1) Integer 500 | Hzx 100
Sin0] grvlaxSpeed2 Yariable Frequency Drive - Maximum Speed (Mode 2) Integer 330 | Hzx 100
Table 2: Site Specific Constants defined in the RTU
Tag Name Deseription Type Value | Units
flwlalminhibitTm Delivery flow - Alarm inhibit timer Integer 15 | sec
prelalminhibitTm Delivery pressure - Alarm inhibit timer Integer 15 | sex
wwllsurchLvlVol Wet well volume at surcharge level Real 46.30 | ki
wwillviSurcharge Wet well surcharge occurring level Real 1.880 | mAHD
Pumps 1 & 2
Pmp{xJalmInhPwrTm Pump [x] - Motor power alarm inhibit timer. Integer 15 | sec
pmp[x JalminhCrmtTm Pump [x] - Motor current alarm inhibit timer. Inteper 15 | sec
pmp[xjeurrRange Pump [x] - Motor current range Real A | Amps
Table 3: Site Specific Variable defined in the RTU

Wet well level

_wwilhighLimit | Wet well level - High alarm set point | Integer | 510 | mmAHD
wwl] lowLimit Wet well level - Low alann set point Integer -970 | mmAHD
Delivery flow
flw L highLimit Delivery flow - High alarm set point Integer 7000 | ml/s x 10
fiwllowLimit | Delivery flow - Low alarm set point Integer 700 | ml/s x 10
flwZhighLimit Delivery flow - High alarm set point Integer TO00 | mlfs x 10
flw2lowLimit Delivery flow - Low alarm set point Integer 700 | ml/sx 10
Delivery pressure
prelhighLimit Delivery pressure DN1370 - High alarm set point Integer | | mmAHD
pred low Limit Delivery pressure DN1370 - Low alarm set point. Integer | | mmAHD
prezhighLimit Delivery pressure DN1840 — High alarm set _E:um Integer mmAHD
pre2lowLimit Delivery pressure DN1840 - Low alarn set point Integer |° | mmAHD

 Pumps 1 & 2
pmp[xJeurrHiLimit Pump [x] - Motor current high alarm set point ' Integer | | mAmps
pmp|{x JcurrLoLimit Pump [x] - Motor current low alarm set point * Integer | | mAmps
pmp{xjpowHiLimit Pump [X] - Motor power high alarmsetpoint | Integer | | Wauts
pmp{xJpow LoLimit Pump [x] - Motor power low alarm set point Integer | | Watts

SP300 Serpenting Road Funclional Spec 1-10.doc Pege 13
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SP300 Serpentine Rd Sewerage Pumping Station — Functional Specification

Table 4: Wet Well Level vs Volume Data

Height Volume | Remaining
(mAHD) m? Storage m* | % Level | % Volume

1 0.720 0.000 60.430 22% 0%
2 0.270 7.300 53.130 30% 12%
3 0.120 9.800 50.630 33% 16%
4 0.210 15.100 45.330 39% 25%
5 0510 20.000 40.430 44% 33%
6 0.660 22.400 38.030 47% 37%
7 0.760 24,000 36.430 49% 40%
8 1.250 32.000 28.430 58% 53%
9 1.450 35.300 25.130 61% 58%
10 1.650 38.500 21.930 65% 64%
11 2.110 46.000 14.430 73% 76%
12 2.130 46.300 14.130 74% 7%
3.000 60.430 0.000 89% 100%

THESE FIGURES WILL NEED TO BE UPDATED TO INCLUDE THE EMERGENCY STORAGE VOLUME

(TO BE PROVIDED BY SYSTEM PLANNING)
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3.2 Non Standard Control
3.2.1 Valve Control

The two knife gate valve which determine which rising main the station is discharging into are not standard equipment
and their functionality are not covered by the standard specification, These valves also effect the pump control

functionality however this section only covers the valve control functionality.

The two knife gate valves are the mechanism in which the station switches between 2 modes of operation, controlled by
the open and close status of valve 1 and valve 2. These modes are:

Rising Main Valve | Valve 2 Description
1-DNI370 | OPEN CLOSED | SP300 is discharging into the high pressure steel rising main.
2-DN1340 CLOSED OPEN SP200 is discharging into the low pressure conerete rising main.

The rising main can be selected under the following modes of operation

1. Local

2. Remote — Manual

3. Remote - Auto (FUTURE)
Control Modes

Local

The valves can also be controlled locally via hard wiring (independent of the PLC). While in local control, it is the

responsibility of the on site technician to ensure the correct rising main is in operation.
Remote — Manual

Under remote-manual mode the valves are controlled by the control room operator via the IDTS master station. The

selection of the valve position is done via a selection popup screen in which the operator can choose to select either the
DN1370 or the DN1840. The PLC will then operate the valves in the sequence outlined in the following section.

Remote — Auto (FUTURE)

The mode which is selected is governed by which rising main(s) is being used by Eagle Farm. The following table
details the active mode depending on the status of the two Eagle Farm pumping stations,

The default mode is mode 1 — DN1370. This has SP300 discharging into the high pressure rising main. This is the
safest mode as there are no pressure restriction. Eagle Farm pumping station will communicate, via peer to peer
communication over the Trio radio network, the status of both of the Eagle Farm pump stations. 1f the peer to peer

communications fil, then SP300 will revert back to remole-manual mode.
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Sequencing

The valves can change position while the punips are off or while they are running. As the wet well has a very small
volume compared with the flow rates, there is rhinimal retention time in the system while the pumps are off. The most
likely change over will therefore occur while the pumps are running. At no stage should both valves be open, as this
could lead to the high pressure steel main over pressurising the low pressure concrete main. The change over sequence

will be as follows.

Mode 1 > Mode 2

Starting conditions are valve 1 open, valve 2 closed, 0 to 2 pumps running at up to 52 Hz.
Limit the station to only 1 pump.

Clamp the speed of the pump to minimum speed (25 Hz).

Close Valve 1.

When valve 1l is closed, open valve 2.

When valve 2 is open, unclamp the speed of the pump (to a maxunum of 33Hz)

Mode 2 > Mode 1

NN b LR

Starting conditions are valve 1 closed, valve 2 open, 0 or 1 pump running at up to 33 Hz. -
Clamp the speed of the pump to minimum speed (25 Hz).

Close valve 2.

When valve 2 is closed, open valve 1.

When valve 1 is open, unclamp the speed of the pump and allow 2 pumps to run (if needed).

o =

Failure States

There are three failure modes that will prevent a successful mode change. These failure modes and their respective

recovery procedures are as follows.

Failure Mode Recovery Process for Failed Valve Recovery Process for Other (Healthy) Val\;e '

Fail to Close - Command to Open. Stays closed

Can not close until failed to close alarm
has been reset.

Fail to Open Command to Close.’ Once failed valve has re-closed, then healthy
valve is commanded to open.
Can not open until failed to open alarm

has been reset.

Failed in Transit Stays in current (failed position) until .| The healthy valve will stay in 1ts current
faults have been reset. position.

(Both Failed to Open and
Failed to Close are
active)
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3.2.2 Pump Controls

The pump control will be based upon the standard .pump control philosophy outlined in the standard specification.. This
included the wet well to flow to speed cascaded P.1.D. which will be tuned maintain the wet well level yet still provide
control over the flow rate. The following sections highlight the specific differences between this site and standard

functionality.

Number of Pumps

SP300 is designed to normally operate with the DN1370 steel rising main. In this mode, the station acts as per the
functionality outlined in the standard Functional Specification. The duty block is modified to only consider 2 pumps

(the standard has 3 pumps).

Interlocking and Speed Limiting

As mentioned in the Valve Control section, if the station 15 operating with the DN 1840 concrete nsing main, the station

will become interlocked, allowing only one pump to operate at any given time. This interlock is both in the hard wiring

" as well as in the PLC code. Not only is the station interlocked, the variable speed drives are limited to run at a much

lower speed (33Hz). All these limitations are imposed to ensure that the low pressure rising main operates acceptable

pressures, These limitations are m effect during both local and remote control modes.
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3.2.3 Emergency Storage

Instead of the stan(;iard overflow structure, this site will ‘overflow’ into an emergency storage facility (abandoned eagle
farm rising main). This inclusion of this extra storage will significantly increase the time to overflow, in the case of

complete station failure.

The system was modelled at ultimate PWWF with a total inflow to Serpentine Rd of 252 Is. Time to full storage has

been calculated to be:

With the rising main shut at Eagle Farm 5 hrs 13 minutes.
With a 100mm Scour Valve (46 1/s) _ 5hrs 31 minutes.
With a 150mm Scour Valve (97 I/s) 5 hrs 59 minutes.
With a 225mm Scour Valve (187 1/s) 7 hrs 42 minutes.

The Maximum hydraulic gradient line (HGL) in Serpentine Rd pump station wet well is 2.45 mAHD.

NOTE: Once this level is reached if the inflow is not diverted, higher HGL’s will occur in the wet well resulting in an

overlfow.

The emergency storage will be connected to the wet well at 0.910 mAHD. This is 1.22 meters below the original

overflow structure that has been constructed.

Modelling of the emergency storage has been performed and it was found that the maximum hydraulic gradient of the
emergency storage when it is draining into Eagle Farm pumping station SP010) is higher (2.45 mAHD) than the
.overflow structure (2.13 mAHD) that has been constructed. To avoid unnecessary overflow into the environment

(Boggy Creek) the existing overflow structure will be ‘sealed’.

NOTE: In the unlikely event that the wet well reaches the sealed overflow structure (because the emergency storage is
either shut at the Eagle Farm pump station or is blocked) then the level will rise past the sealed overflow structure. The
site will then overflow through the wet well lids, over the site and then into the Boggy Creek. The resultant overflow

will be uncontrolled. (As opposed to a controlléd overflow through the overflow structure.)

To incorporate this emergency storage into the control philosophy the following changes were made to the standard

alarms and controls.
®  The surcharge imminent electrode will be utilised as the emergency storage imminent electrode, the surcharge
imminent alarm will now be only raised by the wet well level sensor (instead of a level sensor AND an electrode).

=  The surcharge occurring alarm will be set at the height of the wet well lids instead of the overflow structure (now
sealed) as this is the level at ' which the sewerage will overflow into the environment.

®*  The ‘new’ emergenéy storage imminent probe will be used to active the emergency sewerage imminent alarm
(identical functionality to the surcharge imminent alarm detailed in the standard functional specification (Refl).

®*  Instead of the surcharge pumping mode, the site will have a emergency storage pumping mode (identical to the
-surcharge pumping mode detailed in the standard functional specification (Refl)).
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3.2.4 Peer to Peer Comms

To SP298 Lytton Rd #4 - Systemic Control

The majority of the inflow to Serpentine Rd comes from Lytton Rd #4. Lytion Rd #4 has the capability to divert all
inflow coming to it, from SP049 Kianawah Rd and SP085 Prichard St, to Gibson Island.

Systemic control from SP300 Serpentine Rd to SP298 Lytton Rd #4 will automatically, via peer to peer

communications over the Trio radio network, "inhibit” all pumps at Lytton Rd #4 if any of the following occurs.

=  Emergency Storage Imminent
= Both pump unavailable (for any reason including power outage)

In this mode, Lytton Rd will divert all inflow (from Prichard and Kianawah) to Gibson Island, instead of pumping it to
Serpentine Rd. According to figures provided by Brisbane Water Projects Branch, this will alleviate up to 90% of the
flow to Serpentine Rd.

In addiction to the Emergency storage imminent (or pumps available) alarm the IDTS master stations will also receive
the Pump inhibited alarms for both pumps at Lytton Rd #4, Once the Lytton Rd has been inhibited, it will stay inhibited
until the operator manually "uninhibited' at least one pump at Lytton Rd. The operator will NOT be able to uninhibited
the pumps while the conditions at Serpentine Rd that caused the automatic inhibit are still active,

Systemic control can be deactivated by the control room operators via a control button on the [DTS details page for
SP300 Serpentine Rd.

An addition alarm will be configured to monitor the status of the communication link between the two RTU’s. No
systemic control will be possible if the communication link has failed. The control room operator will still be able to
manually inhibit both pumps at Lytton Rd #4 at any stage (assuming communications to Lyiton Rd #4 are healthy).

From SP010 Eagle Farm ((FUTURE))

To achieve remote-auto mode for the valve control, this site will have to communicate to the Eagle Farm pumping
station, to receive the operational status of both the EFPS#1 and EFPS#2. To achieve this, a Logica MD3311 RTU has
to be installed at Eagle Farm pumping station to communicate directly via the Trio radio network.
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N\

3.3 Non Standard Monitoring and Alarms
3.3.1° Additional Valve Monitoring and Alarms

The following alarms and events are associated with both valves

Plant Quantity Priority

|Valve . |Available 1

Valve " Available_remote 0

Valve o Open 0

Valve Closed 0

Valve _|Fail_open_alarm 1

Valve Fail_close_alarm 1 .

Valve_station Auto_manual Control

Valve_station Auto_manual Fbk 0

Sewage pumping_station Mode_control Control .

Sewage pumping_station Mode_selected 0 : )
| Available

' " The valve is considered available only when all of the following conditions are present:
e - Available for Remote -

o Not “Failed to Open”

* Not “Failed to Close”

"Available for Remote

The digital input status for “valve available for remote” is transferred directly to the IDTS master station.

Open

The digital input status for “valve open” is transferred directly to the IDTS master station. This is used to animate the

valve status on the main IDTS page.

Closed

The digital input status for “valve closed” is transferred directly to the IDTS master station. This is used to animate the

‘valve status on the main IDTS page.

Fail to Open

If the valve is commanded to open and does not reach the open limit within the pre determined time period (set at two

times the normal travel time) then the failed to open alarm will be activated. The valve will then révert back to the last

heatlhy position (ie pen). This alarm can be reset locally by pressing either of the pump (1 & 2) reset push buttons or
‘ ’ remotely by the IDTS master station.

Fail to Close

If the valve is commanded to close and does not reach the close limit within the pre determined time period (set at two
! times the normal travel time) then the failed to close alarm will be activated. . The valve will then revert back to the last
! . heatlhy position (ie closed). This alarm can be reset locally by pressing either of the pump (1 & 2) reset push buttons or
. remotely by the IDTS master station. -
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Valve Station Auto / Manual Control and Feedback

When the sewage pumping station is in remote mode, the valve station (both valve 1 and 2) can be selected to be in
either manual or auto mode. The current mode selected is returned back to the IDTS master station via the feedback

variable.

Sewage Pumping Station Mode Control / Selected

If the valve station is selected to be in auto mode, then the control room operator is able to select which rising main is to
be operational via the “mode control’ control variable. The current mode selection will be feturned back to the IDTS

master station via the feedback variable.

3.3.2 Additional Wet Well Monitoring and Alarms

Plant Quantity Priority .
Sewage pumping_station Emergency storage 1
Sewage pumping_station Emergency storage imminent (] |

Emergency Storage Imminent Alarm

The emergency storage imminent alarm is a final warning to the control room operator that the site is at immediate risk
of overflowing into the emergency storage. This serves as a reminder to the control room operator in implementing the

contingency plans.

. As the emergency storage imminent electrode triggers this alarm, it also provides a redundancy to the wet well high

alarm that the Vega probe should activate. The emergency storage imminent alarm is the first alarm that the control

" room operator receives if the wet well level Vega probe is not functioning correctly.

The emergency storage imminent alarm is primarily activated by the eme_rgency storage imminent electrode input.
When this signal is active for 10 seconds then the emergency storage imminent alarm is activated. To prevent
repetitious alarms due to wave action the signal is kept active for 1 minute after. the emergency storage imminent

electrode deactivates.

As a backup, a-valid wet well level sighal exceeding the emergency storage imminent level by 100mm, for 10 seconds,
will also trigger the emergency storage imminent alarm while the station is in remote modeé. This 100mm is ignored

during power outages. The emergency storage imminent electrode is 24VDC and is backed up by the battery system.

Emergency Storage Active Alarm

This alarm is the final alarm that the control room operator will receive as the wet well level rises to the emergency

storage level.

When the wet well level is greater than or eciual to the surcharge level the surcharge occurring signal is activated. To _
prevent repetitious alarms due to wave action the signal is kept active for 1 minute after the wet well level falls below

the surcharge occurring level.
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3.3.3 Systemic Control

Plant Quantity Priority

Sewerage_pumping_station Systemic_control_enable Control

Sewerage pumping_station Systemic_control enable Fbk |0

Sewerage pumping_station Systemic_control 0 :

Systemic Control Enable and Feedback

This control point will enable and disable the systemic control of SP298 Lytton Rd #4. The feedback point will be

configured to display the current status of the control point.

Systemic Control Active

This event will be configured to indicate to the control room operator whether the systemic control has been activated.
The same point will also be configured on the SP298 Lytton Rd #4 site indicate weather that site has currently reveived
a request from SP300 to activate the systemic control (inhibit both of its pumps). This will be displayed on the SP298
Lytton Rd #4 details page to indicate the inhibit function .has been activated by SP300 Serpentine Rd (rather than by an

operator).

3.3.4 Additional RTU Monitoring and'AIarms _

Plant Quantity Priority
Remote rtu Comms_fault: 1

Remote RTU Comms Fault~

The station will monitor the peer communications to all the RTU’s that it is configure to communicate with. The alarm

will activate if the site has not received a peer communication within the specified time period (site specific peer

timeout value set in the initial block).
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3.4 Non Standard IDTS Picture
3.4.1 Additional Valves

The two valves will be displayed and will be animated to indicate open, closed and faulted conditions. Double clicking

on the valve will bring up the valve control page, on which the following operator controls will be available:

Individual valve remote resets
e  Mode selection (manual/auto)
¢ Rising Main selection. (DN1370 / DN1840)

3.4.2 Additional Pipe Animation

The two rising main pipes (which are connected to the DN1370 and the DN1840) will be animated to show a “filled”

condition if their respective valve is open.

[

3.4.3 Systemic Control

To allow the control room operator to enable and disable the sysfemié control of SP298 Lytton Rd #4, a control

- pushbutton will be displayed on a popup screen which can be opened form the SP300 Serpentine Rd details page.

The current status of the systemic control will be displayed next to the control button in the form of a text field with

" *On’ or ‘Off

3.4.4 Emergency Storage

The emergency storage pipe will be displayed and will pave the hydréiulic gradient level marked to indicate the level at

‘which the seweragelwill start to flow into Eagle Farm.

. (_D—Pul§e 7Iq TI\{\_S88£‘1

SP300 Serpentine Road Functional Spec 1-10.doc ) . . Page 23

Active 10/12/2014, _ Page 99 of 421



Q-Pulse Id TMS883

) SP300 Serpentine Rd Pinkenba SPS Australia Trade (‘ZoosT S-ev(/gr—P—rojecT Violtjme 4 OM Manual

Active 10/12/2014

Page 100 of 421




SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 4 OM Manuall

SP300 Serpentine Rd Sewerage Pumping Station — Functional Specification . -

Brisbane Water

4 REFERENCES

J

TITLE SPSV3 Sewage Pumping Station Submersible 3 Pumps With VFD - Functiconal Specification
DocuMENT ID | 003589
VERSION 0.30
AUTHOR Alex Witthoft , Brisbane Water — Network Control Systems
DOCUMENT Peter Sherriff, Brisbane Water — Network Control Systems
OWNER
2
TITLE SP300 Functional Specification
DocumeENTID | N/A )
VERSION REVISION 3
AUTHOR M. BRAND
DOCUMENT Leighton Contractors Pty Ltd
OWNER
3
TITLE Diesel Standby Generator - Local Control Panel - Functional Description
DocuMENTID | N/A
VERSION 02
AUTHOR SOUTH EAST POWER GENERATION
DOCUMENT
OWNER
R .
SP300 Serpentine Road Functional Spec-1-10.doc Page 24

L Q-Pulse Id TMS883_

_ Active 10/12/2014

Page 101 of 421



SP306 Serpentine Rd Pinkenba SPS Australia Trode‘Co-osT Se;/v__e.r_P.fojecT. Volume 4 OM Manual

" Q-Pulse Id TMS883 Active 10/12/2014

Page 102 of 421




SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 4 OM Manua

PR Bt I

SEWAGE PUMP STATION
SP 300
SERPENTINE ROAD PINKENBA

REVISED FUNCTIONAL
SPECIFICATION

Revision: 3

Date of Issue: 4 November 2004

SP300 Functional Specification Rev 3.doc  Page 1 of 26

Q-Pulse |d TMS883 Active 10/12/2014

Page 103 of 421



Q-Pulse |d TMS883

SP300 Serpentine Rd Pinkenba SPS Australia Trade Cooét S—ewer Project Volur;{e 4 OM Monu‘ol

Active 10/12/2014

Page 104 of 421




SP?;OO Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 4 OM MonuoIA

Document Approval

Signature Date
! Author | M. Brand
Design Verifiers |. Cameron
Projects Engineering |
Manager
Project Manager I. Cameron
Team Leader — Projects
Systems & Information
Management
Principal Process
Operations Engineer
Document History and Status
Issue | Date of
Issue Date Date Date Date Date
Rev0 | 21/6/04 | MB | 21/6/04
Rev1 | 10/8/04 | IC 10/8/04
Rev2 | 23/9/04 |IC 23/9/04
Rev3 | 41104 |IC 4/11/04

| QpuseldTmsess

SP300 Functional Specification Rev 3.doc  Page 2 of 26

Active 10/12/2014

Page 105 of 421

L o



Q-Pulse Id TMS883

SP300 .Serpenﬂr-we_Rd Pinkenba SPS Australia Trade Coc.]st-Sewer Project VO|L_JI’-T16 4 OM Iv\_(.:muol

Active 10/12/2014

Page 106 of 421




SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 4 OM Manual

Contents
v I T o e OO OUS PSRRI SO VRS N E T SSUN WRPI (UL PO 4
12 DORCANISATIONS INVOLVED .-:.oureisecusseriasonsantnnsnnssonssssnnnansnasssnsssssassas sasnnssssindsssabessaessanssasassssssess 4
13 GENERALDESCRIFTIONGE SPI00 ... ...ciorseismsmmsnssevssmmmmmssnsmssssssessmsssssssssmmnisisisssssnsisissvassreniasns 4
2. EUNCTIONAL REQUIREMENTS .....oo.cooommmmssssessssssmssssssssssssssssssssssssssssssssmsmsmmspessseessssssssssses 5
oy (RN LE A T gy TG e S B N PO, BTN U1 SO 11 A SR 5
T L L T ———— 5
A gt D111 i s R £ 0 ST S 3 0SS 8 RSN e ek SR Sy o | 5
222 Bump Protochion EOUIDITIBNL. ... o serresrmrnssosssssrassnssissinissinsnsiniasassinses sminisinginsassssisdossnssisn ing 6
223 Ly A TV ol S = e N R R (5]
ke TR = U SN N B R S 6
225 Level Sensors..... e b S e RS £ R AR AR PP f
Sl - EIRESEE EPanEIIENS.. . .. s cvivnnnmrmonnsnssanan s nss s b s i e s s 6
227 M&ﬁ ............................................................................................................. (]
228  DOSING PUIMDS. ... ..consevssrssssssssmussssssssussusssmasssssasessssmssmssnssssssssassnsnssusssasasssssnsssesssssssssssnn 6
229 Activalod Carbomn SCIUDBEE .......c.cccueiccmsessssssassunssnansssassssssnssssnssssassasssnssssasssisstsssssssssss 6
£g:10 EMLG_QM ................................................................................................... 6
BTl UM SO PLE . ... osiieionsessipmesasiisirissmsatams siisaiisissnnsssirinsaas ionrebssiar e eir e eron i arii s atist 7
Bl IOl EOUININEIIE . .. s ssvomssmsinsswinsusnsansssanssnsanisssnniusmsnsnsnnbasakuseduaienissrnsaitessaspnisssisasoias 7
2&2&13 L O VNSO O S ——— S, T
PUMP STATION OPERATING STATES. . «-xesrrresesisssssissssssnisssssssbsssssssssstsinssasssnssissssosssssbsissessssasiosse 7
e T 2 (T T M R S S R 7
s T T e R e T NSO R e MU ) e AT e WO 7
24 PN S TARTIRTOP SEOUENGE ........uvss s snmssisimaves rossaasbosiossmssesiipsisissss st ssassss shissiiss T
5y T YT e o O S ot O N e . O U 8
291 Pump VFD Ready and in AULD MOGB............ccccovemeeremsieniiniecssesssnessnsssessssssnsessssssssssssenes 9
28 BUNNING PHILOGOBHY .\ o vomnsesnsienssnssssesn s nisnmssnnnsinssss i vsassistsinisivssssassss sbsspsambriraii fiss 10
i T O O S 10
8.2 Dally Clogning QUEIB ........coceoriiisssiemssrerssusssmmssissimmtnssnsssasasasssssssssmsssassassssassnsassinssyass shes 13
2L SITEALARME.....ocovirsreseesuseussusmsimsssscassssn sssssssssssssessssasessssssssss s sasssassassassssasss s ssssssssssssin sivsans 15
211 &'ﬂﬂ&ﬁﬂm& ............................................................................................................ 15
272 Eump_ﬁmmﬂaﬂus ................................................................................................... 15
2t m&m ........................................................................................................... 18
Bld AT SUDIGEEIIN. . cciiincesernnnsivenrransesnsssinsssssssssssssensnnssmsscsssmmsmminsnmmmms st snann ansiesai s Cerrrs 19
R R = R T T e g Sl A D I 19
e AR e TN N R - 19
T . T N S S 23
bttt EDCE ECIIIOTE ERUITIEY o e e01a e nnsssssnssnevannihns i wonsnsgonssionnansh s svesesiods s xudeuisn i sumsans i Siaa 24
Rty o IR RV NY b, s v R S ik o S s 4 m s o S A 24
3. MITS SCADA SYSTEM — OPERATOR INTERFACE ..ccoevimtmssssmsnsssstss 2
ot P R ) L RN . . oo o s e s oS e B s s 25
ATTACHMENTS:
SP300 Design Calculations
SP300 Electrical Drawings

SP300 Functional Specification Rev 3.doc  Page 3 of 26

Q-Pulse Id TMS883 Active 10/12/2014 Page 107 of 421



Q-Pulse |d TMS883

SP300 Serpenﬂn-e_jo Pinkenba SPS Australia Tro-<-3I_e- éoost Se\;\;er_P-ré]'-e-c-t“\/olu.rl'ne 4 OM Manual

Active 10/12/2014

Page 108 of 421




SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 4 OM Manual

1. INTRODUCTION

1.1 Scope of Document

This document outlines the functional requirements for control, monitoring and telemetry at
sewage pump station SP300 at Serpentine Road Pinkenba.

1.2 - Organisations Involved

The design, construction and commissioning of SP300 were components of Brishane
_ Water’s Australia Trade Coast Sewer Project. The project was awarded to Leighton A !
1 Contractors Pty Ltd (LCPL) in late 2003. '

SP300 was designed by Parsons Brinckerhoff — LCPL's design consultant — and was
constructed by LCPL in the second half of 2004.

1.3  General Description of SP300

SP300 is a 13 m x 5.5 m reinforced concrete pump station incorporating two variable speed
driven 216 kW dry mounted submersible pumps operating in a duty/standby arrangement.
SP300 is located in a Brisbane Water pipeline easement at the western end of Serpentine
Road Pinkenba. '

SP300 discharges a maximum of 348 Us of raw sewage through one of two OD500 PE100
rising mains into the existing Eagle Farm to Luggage Point sewage rising mains. The
system operators can remotely select either the high pressure DN1370 MSCL rising main or
the low pressure DN1840 MSCL rising main to take the flow from SP300.
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2. FUNCTIONAL REQUIREMENTS

2.1 Pump Station Duties

SP300 is required to deliver a maximum of 348 L/s into either the high pressure DN1370
Eagle Farm to Luggage Point rising main, or the low pressure DN1840 Eagle Farm to
Luggage Point rising main. Both the large diameter rising mains are connected to variable
speed pumps at the Eagle Farm Pump Station (EFPS) and hence the sewage flows in each

main are variable.

~ The EFPS actually consists of two pump stations:

»  EFPS#1, which has three 2000 kW pumps in a two duty/one standby arrangement; and

»  EFPS#2, which has twb 1850 kW pumps in a duty/standby arrangement.

During dry weather, EFPS#1 is normally used in conjundion with the DN137O main. Under
the current operating arrangements, EFPS#1 can deliver a maximum of around 4200 Ls
through the DN1370 main to the Luggage Point WWTP.

During wet weather events, EFPS#1 is normally used in conjunction with the DN1370 main,-
and EFPS#2 is brought online to assist, in conjunction with the DN1840 main. Under the

current operating arrangements, the EFPS can deliver a maximum of around 8000 L/s

through both mains to the WWTP.

As SP300 is required to deliver sewage directly into the existing rising mains, its duty head is
a strong function of the residual head in the selected discharge main. The maximum and
minimum pump duties for SP300 are presented in the table below.

Main in Use EFPS Flow (LSs) SP300 Flow (L/s) SP300 Head (m)
DN1370 4200 348 40.8
0 348 8.9
DN1840 3800 348 i9.2 \
| 0 348 8.9

It should be noted that BW has concerns about the allowable pressures in the DN1295

concrete mains downstream of the SP300 rising main connection to the DN1840 rising main.
We understand a 12 m operating head has been nominated (to be confirmed).

- System curves, pump performance curves and duty calculations for SP300 are presented in

the Attachments.

2.2

221

Pumps

Equipment Installed

‘

Two Hidrostal 110K submersible pumps with 216 kW four pole electric motors are installed in

the dry well.
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222 Pump Protection Equipment

Each pump is fitted with moisture probes in the oil chamber and thermistors in the stator
windings.

2.2.3 Starters

Two Danfoss VLT8000 Variable Frequency Drives (VFDs) are installed in the pump station
switchboard. '

2.2.4 Flowmeters

Two direct buried DN500 ABB Magmaster electromagnetic flowmeters are installed in the -
DN500 PE100 discharge mains downstream of the valve chamber.

2.2.5 Level Sensors

. ' One Vega hydrostatic level transmitter and one Multitrode level probe are installed in the wet b
well.

2.2.6 Pressure Transmitters

Two Vega D84 pressure transmitters are installed on the discharge pipework in the valve
chamber. ’

2.2.7 Actuated Valves

Two DN450 Keystone Figure 951 knifegate valves with 415 V Rotork actuators are installed
in the discharge pipework in the valve chamber. ' '

2.2.8 Dosing Pumps

Provision was made for two chemical dosing pumps (nominally Alldos 0.18 kW) to be
installed adjacent to the dosing slab. Provision was made for VFDs for these pumps to be
] _ installed in a dedicated control panel adjacent to the pumps.

229 Activated Carbon Scrubber '

! : Provision was made for one activated carbon odour scrubber (nominally RKR Engineering i
! Airclenz) to be installed adjacent to the wet well. Provision was made for the starter and

: controls for the activated carbon unit to be installed in a dedicated control panel adjacent to .
' the scrubber. ’ v S I

2.2.10 Emergency Generator - , ;

One SE Power 500 kVA diesel powered backup generator is installed on a slab adjacent to
the valve chamber. The generator’includes its own GE FANUC PLC mounted in a dedicated
1 o control panel inside the generator housing.

i
l
-
[
i
!
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2.2.11 Pump Station PLC

One GE FANUC PLC is installed in the pump station switchboard.

2.2.12 Telemetry Equipment

One MITS RTU is installed in the pump station switchboard.

2.2.13 Pump Con'trols

It is recommended that the PLC for pump controls is programmed and interlocked to ensure
that when the pumps are pumping into the DN1840 rising main that operatlonal pressure
limitations are not exceeded for the DN1295 concrete mains.

Pump Station Operating States,

SP300 has two operating states:
*  Remote

. Local

The Local/Remote selector switch dictates the mode of operation This swntch is Iocated in
the door of the main switchboard.

2.3.1 Remote State

This is the normal operating state. Pump functionality is directed by the PLC based on
automatic feedback contro! of the wet well level. The PLC calculates the deviation between
the measured well level (from the hydrostatic transmitter) and the level setpoint (in the PLC
software) and manipulates the speed of the operating pump(s) through the VFDs.

2.3.2 Local State ‘ "

In Local mode, no automatic contral is performed. The PLC controls the pumps based on the
manual initiation of the pumps individual start and stop pushbuttons. Once started in manual,
the pumps will run until they are requested to stop manually. The operator or electrician is
fully responsible for the consequences of running the station in this mode.

THE VFD KEYPADS WILL BE DISABLED AFTER COMMISSIONING TO AVOID
OPERATION BY UNTRAINED PERSONNEL.

Electricians with proper training will be able to enable the keypad and allow the pumps to be
operational in an emergency situation.

Pump Start/Stop Sequence
A pump will start if both the following conditions are true.

1) the pump is available for PLC control; and

SP300 Functional Specification Rev 3.doc  Page 7 of 26

| “Q-Pulse Id TMSB83

Active 10/12/2014 o Page 115 of 421



Q-Pulse Id TMS883

SP300 Serpenﬂne-Ed“éinkenbo SPS Australia Trade C—oosT Se-V\}er,Projec;\/olume 4 OM Manual

Active 10/12/2014

Page 116 of 421




SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 4 OM Manual

2) the pump is requested to run.
A pump will stop if either of the following conditions.are true:
1) the pump is no longer available for PLC control; or

i

2) the pump is requested to stop.

Once a start request is accepted by the PLC, the pump is started using the following

sequence:

»  VFD run/stop relay output shall close;

s VFD speed control shall be set to the required speed depending on control being Local
or Remote,; :

» alowflow ihhibit timer set to 60 seconds inhibits the low flow cut-out (based on the
magnetic flowmeter signal) while the pump starts;

» if the magnetic flowmeter has not registered a flow of at least 20 L/s after the time delay

has expired, then the run/stop relay remains energised;

= the status indicator lights turns on.

Upon a stop request being reset, the pump is stopped using the following sequence:

*=  VFDrun pum'p relay output shall open;

= VFD frequency reaches 0 Hz, the drive running light on the panel is de-energised; and

= the status indicator light turns off.

The emergency stop sequence for a pump will be executed in the following manner:

=  main switchboard or VFD panel emergency stop pushbutton is 'pressed;

= the isolating contactor opens;"
= VFD run/stop relay is de-energised; and

= run light on VFD panel is de-energised.

2,5 Pump Availability

A pump must be avaitable before it can be started. Any one of the following onsite fault

, conditions will make the pump unavailable:

Fault Condition Description | Set Criteria

Reset Criteria

_Pump Control Power | Pump or Control Circuit

_ Physical input
i NOT on

Physical input

breaker switched to the inactive active

“OFF” or "Tripped” position
Pump Emergency Pump Emergency Stop Physical input Physical input
Stop ) pushbutton pressed inactive active

Pump VFD NOT VFD faulted due to any of Physical input
Ready the conditions listed in 2.5.1 | active

Physical input
inactive
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Pump VFD Not More than 3 VFD Not Ready | Counter > 2 | Local or Remote
Ready Count : faults'in eight hours Reset
Exceeded ' '
Pump Contactor fail Any pump contactor fails to Output command | Local or Remote
to operate (open or operate. Fail to open or fail = input Reset
close) to close) Feedback for two

seconds

In Remote mode, under normal operating conditions (not surcharge pumping), a pump motor
restart request is locked out for ten minutes to protect the motor starting equipment from
thermal failure. This lockout is bypassed by the remote start command from the MITS
SCADA system.

A pump cannot be stopped (except emergency stop) once the wet well level is above
surcharge imminent. ‘

The emergency stop button is a latched button. The physical button has to be reset before
the emergency stop condition is reset.

Local mode prevents the CRO from controlling the site and the pump unavailable alarm is
suppressed in this mode. Critical alarms as surcharge imminent and surcharge occurring are
sent back to the CRO regardless of his control status.

2.5.1 Pump VFD Ready and in Auto Mode

The local control keypad for the VFD is mounted in the door of the pumb compartment. The
following control functions are available on the keypad.

“VFD Ready" PLC digital input signal. This signal will be on when the VFD is powered up’
and the following conditions are not present:

= one of the VFD essential faults has not been detected. The VFD essential faﬁlts are:
< earth fault;
< switch mode fault;
< short circuit;
< auto-optimisation not OK;
< heat sink temperature too high:
<  motor phase failure; and
< inverter fault.

If any of these essential faults is detected, the VFD will stop the pump and the “VFD Ready”
PLC input signal will be off.

*  “VFD Auto Mode selected” this signal will be on , if the drive is selected to Auto on the
keypad and is ready for remote control.
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*  “VFD Running” this signal will be on when the drive is running.

= "VFD Running Speed” PLC analogue input signal will provide 4-20 mA VFD running Hz .
to the PLC. o 4 |

=  When selected to Auto mode with the pump station mode selector switch in Remote,
each VFD speed will be controlled via an analogue output from the PLC. The pump
operating speed will be set by the PLC.

=  When the VFD is in Auto mode with the pump station mode selector switch in Local, |
each VFD speed will be controlled via a potentlometer mounted on the pump starter '
panel part of the main switchboard.

; The pumps will be available for PLC contral if the “VFD Ready” and “VFD Auto Selected” A ;
'  signals are on. :

The pump “VFD Not Ready” fault will be unlatched and the pump will become available for
PLC control if any of the following conditions are true.

1. The pump VFD Not Ready fault condition is reset (VFD Ready PLC input signal :
active) and the local reset pushbutton is pressed.

2. The pump VFD Not Ready fault condition is reset (VFD Ready PLC input signal
active) and a reset is issued from the operator workstation. |

3. The pump VFD Not Ready reset delay timer times out. This will be indicated by the
pump VFD Ready auto reset flag being active.

When the pump VFD faults, the VFD Auto reset timer will start. The VFD Ready delay reset
timer is used to allow a preset time to pass before unlatching the fault.

2.6 - Running Philosophy

2.6.1 Normal Operation ’ '

The incoming flow to SP300 comes from SP298 at Lytton Rd Lytton and a number of other
pumping stations on the north side of the Brisbane River. Sewage is pumped from all
locations into the submerged inlet chamber at SP300. From the inlet chamber ‘the sewage
flows directly into the wet well.

SP300 is designed to discharge into one of two Eagle Farm to Luggage Point rising mains —
a low pressure DN1840 steel rising main and a higher pressure DN1370 steel rising main.
Pressure transmitters are mstalled in the discharge plpework leading to each main to advise
the control system which main is in use. . ,

! Motorised knifegate valves with proximity switches are installed in the discharge pipework to
‘ allow automatic switching-between the discharge mains. SP300 is not designed to
discharge to both mains simultaneously.

During normal operation, SP300 operates on level control. The electromagnetic flowmeters
on the dlscharge lines are for monitoring only, and flow setpoints are not used to control the
station. The proposed level control phllosophy is described below.
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Level control is used in order to operate the pump station as a “flow-in/flow-out” transfer
station as opposed to a “fill and drain” station. SP300 will, however, operate in “fill and drain”
mode if the inflow is less than the minimum flow from the station (ranging from 0 L/s to

200 L/s, depending on the rising main in use and the residual pressure in the main).

The control system attempts to maintain a steady level in the pump station by adjusting the
output of the operating pump(s). The control loop uses an analogue level signal (from the
hydrostatic level transmitter) as the measured variable and manipulate the pump speed
through the VFDs. :

The PID control loop should be configured at commissioning to provide Proportional-only
control action. That is, the integral time constant should be set to a very large number and
the derivative constant should be set to zero.

Proportional Control (PC) manipulates the pump speed in response to the deviation between

the measured level and a nominal level setpoint. PC will not maintain the level exactly at the

seipoint but will allow it to vary around the nominal setpoint within a range called the

Proportional Band (PB). The amplitude of the PB can be set arbitrarily by changing the |
Proportional Gain (Kp) of the feedback controller. The Proportional Gain should be set to

a value of 90 at commissioning to give a PB of +/- 0.15 m around the nominal setpoint,

allowing for a pump speed range of 25 Hz to 52 Hz. The nominal setpoint should be

RL0.41 mAHD.

At the start of an operating cycle, the level in the wet well will be at Cut Out and all pumps
will be off. As sewage enters the station the level will rise.
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When the level reaches Bottom of PB {Cut In) the Duty A pump will start at the minimum
speed of 25 Hz. If the inflow is less than the pump output at minimum speed, ihe level will
fall and the pump will cut out at Cut Out. The operating volume between Cut In and Cut Out
is sized for a maximum of 10 starts per hour with one pump preducing a nominal flow of
200 Lis.

If the inflow is greater than the minimum discharge rate, the level in the wet well will continue
to rise after the pump starts. Within the PB, the controller will modulate the speed of the
pump in proportion to the level until the pump can stabilise the level. The VFD will ramp the
pump supply frequency within a range from a minimum of 25 Hz (at the bottom of the PB) 10
a maximum of 52 Hz (at the top of the PB) with a linear distribution between the two limits.
At 52 Hz a single pump will discharge approximately 348 Lfs into the high pressure main
when the EFPS is delivering its peak flow of 4200 L/s.

If the weli level continues to rise above the Top of PB, the Duty B pump will start. The
, ‘ feedback level control loop will continue to operate as normal and both pumps will operate at
~ the same speed. The Duty B pump will cut out when the level is drawn down fo the Stop
Duty B level.

During Level Control operation, the discharge flowrate from the pump station will be

monitored by the PLC through the magnetic flowmeters. If the discharge flowrate reaches :
the upper flow limit of 348 L/s, the PLC will not command any further frequency modutation ;
that will drive the flow above this limit. The speed that corresponds to this flowrate will

depend on the main in use (DN1370 or DN1840) and the residual pressure in the main at the

time. The pump speed required to deliver 348 L/s could be as low at 33 Hz (with the

minimum residual in the DN1840 mam) or as hlgh as 52 Hz {with the maximum resndual in

the DN1370 mam)

The PLC wilt also manitor the discharge rate to ensure it does not drop below 75 Lfs during

steady operation. This flow corresponds to the intersection between the peak DN1370

system curve and the nominal operating region of the pump. This part of the control logic is

designed to prevent the pump station operating continuously at low speed against a high |
. residual head and delivering no flow,

Under normal circumstances, all control functions will be initiated in response to an analogue -
signal from the hydrostatic level transmitter. The Mulhtrode Ievel switches wiil be used to
indicate Surcharge Imminent.

_In the event of a failure of the hydrostatic level transmitter, all pumps will immediately stop

and control of the pump station will be based on the surcharge imminent digital input atarm. !
[ When this alarm is received, the Duty A pump will start at maximum speed and run for a '
predefined time.

When the level reaches the surcharge imminent level, as per the physical surcharge
imminent electrode, the station will initiate the surcharge pumping mode. In surcharge
pumping mode, all starting interlocks, pump inhibits and wet well level duty setpomts are
ignored. All available pumps will be commanded to run.

Surcharge pumping mode is active while surcharge pumping conditions are true and for a
set period of time (site specific) after the level falls below the surcharge imminent condition.
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Once surcharge-pumping mode is deactivated, the station will revert to normal level of
operation.

The MITS operator can inhibit one or all station pumps. A single pump can be inhibited if it is
not operating in the pump curve. This will remove it from the duty cycle allowing the other
pumps to operate as duty pumps until the inhibit is removed.

‘When the whole pump station is inhibited, it is desirable to minimise the volume pumped.
This is achieved by utilising the wet well storage capacity to a safe maximum level. The duty
start levels are raised to 200 mm below surcharge imminent. At this level, the pumps will run
for a minimum of five minutes until the pump lockout time expires. After this period, the
‘pumps will stop at 400 mm below surcharge imminent. While both pumps are inhibited, the

~ wet well high alarm will be suppressed. '

In the event of a failure of the wet well probe, all pumps will immediately stop and control of
the pump station will be based on the surcharge imminent digital input alarm.

When this alarm is received, both pumps start at maximum speed.

SP300 may communicate by telemetry with the EFPS, SP298, SP299, SP146, SP136 and
SP131 through BW’s Cullen Avenue Control Centre. This would enabie the system to. be
controlled as a whole, thus minimising the chance of sewage overflows in the event of a
breakdown or malfunction. The nature of this system control interconnectivity is to be
determined by Brisbane Water.

2.6.2 Daily Cleaning Cycle

Hydrotec Consultants Ltd who completed the physical modelling of the SP300 wet well
recommended that a daily cleaning cycle be included in the operating philosophy for the |,
pump station, as detailed below.

On initiation of the cleaning cycle the duty pump will run up from base speed until the inflow
is beaten (up to a maximum flow of 348 L/s). If the inflow is below the pumped outflow, and ’
the sump level reduces, the cleaning cycle will start. The cycle time for the cleaning period
will depend on the inflow to the pumping station and the available sump volume. At the end
of the cleaning cycle the duty pump will stop to allow the sump to fill and revert back to
normal operation. '

If the inflow to the sump is at or above the pumped outflow at the start of the cleaning cycle,
and no reduction in sump level is recorded, the cleaning cycle will be overridden and normal
operation will resume. -

The duty or lead pump selection should be alternated to minimise accumulation of grit debris
around the non-operative or standby pump. To help minimise blockages within the pump it is
recommended that the lead pump is alternated after running for a set period of say, one
hour. However, we would recommend that further advice on running times is sought from the
pump supplier. '

It is recommended that the minimum drawdown level for the daily cleaning cycle be set
during commissioning. Hydrotec have determined a minimum drawdown level of -1.30 m for
one pump operating at full or base speed (200 to 348 L/s).
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Operational Diagram

The following diagram shows the station structure levels and operating levels.
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Top of Slab Level 3.00

|Frighed Surtace Leval 2.70
— High Level Ove

[ 1.88

|5urcharpe Gecuring” 1.86

Surchanga Imminent” 140

AL -1.09|Pipeacr 1L -1.09) Staticn Inhibited Stan® 1.20
| e 2.3 Station inhitited Stop* 1,00

Vit Well High Alarm 0.51

Stan Duly B (S2Hz) 0.41

Duty A Full Speed (55Hz) 0.28

e — Low Level Oy
I 0.91

Stan Duty A (Z25Hz) -0.04

Stop Duty B 037

Stop Duty A 52

ot Woll Low Alarm -0.a7

e Incioming Riis

| -1.40

Wil Irvent Laval =230

Note: *Based upon DN1295 concrete pipe being isolated.

2.7 Site Alarms

2.7.1 Alarm Definition

When alarms are triggered, the PLC immediately transmits them to the MITS master station.
These are unsolicited transmissions and, to preserve radio network capacity, these
transmissions are kept to a minimum.

The alarm definitions are:

Priority 1: Immediate action

Priority 2: Action next calendar day

Priority 3: Action next working day

Priority 4: Mo action required, not an “alarm”, log as an event for future reference
Priority 1 alarms need immediate action and are therefore placed in the PLC trigger queue.

The alarm priority class is shown by colour in the CRO's alarm picture on the MITS. The
MITS SCADA allows alarm filtering of alarms.

2.7.2 Pump Station Alarms

The following alarms are labelled Fump Station Alarms and cause the PLC to send and
immediate alarm to the control room.
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MITS SCADA Details

Plant

Quantity

Alarm Description

Sewage_pumping_station

Local_Remote

Station in Local mode

Sewer_pump

Available

Sewer pump unavailable

PLC Isagraph_stopped . - PLC software stopped

PLC ' Isagraph_failed PLC software faulted

Sewage_pumping_station | Mains_fail Site Main Power Fails

PLC . Battery | PLC power failure battery

PLC Mains_fail PLC power failure (mains)

Wet_well Level_invalid Wet well measuring instrument
faulted

‘Wet_well Surcharge_imminent Wet well level reaches the
surcharge imminent level

Wet_well Surcharge_occurring Wet well level reaches the
surcharge occurring level

Wet_well High Wet well level rises above a high
alarm level '

PLC Abnormal_operation Abnormal operation of PLC - PLC
has restarted

Wet_weil Low ) Wet well level is low

Sewer_pump

Pump_hours_excessive

Pump run hours are excessive

Sewer_pump

Low_run_hours

Pump station run hours are below

normal
Pressuré_gaugé High RM Pressure is high
Pressure_gauge Low RM Pressure is low
Pressure_gauge Invalid RM Pressqre is invalid

Sewer_pump

Motor_power_high

Pump motor power high

Sewer_pump

Motor_power_low

Pump motor power low

Sewer_pump

Motor_power_invalid

Pump motor power invalid

Sewer_pump

Motor_current_high

Pump motor current‘high

Sewer_pump

Motor_current_low

Pump motor current low

Sewer_pump

Motor_current_invalid

Pump motor current invalid

Sewer_pump VFD_Fault Pump VFD Faulted, signal
' provided by VFD Not Ready
Sewer_pump VFD_count_check Pump VFD has faulted more than

3 times in 8 hrs period
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MITS SCADA Detalls

Plant Quantity Alarm Description

Sewer_pump Mains_power Pump has lost mains power

Sewer_pump Running Pump running indication

Sewer_pump Contactor_Fail_to Close | Pump contactor fail to close

Sewer_pump Emergency_stop_fault Pump emergency stop button is
aclive

Sewer_pump Moisture_In_Qil Chamber | Pump il Chamber - Moisture
detected

Attention Automatic_reseat Site attention indication has
automatically reset

The pump performance degradation and pump blackage variables have the following values.

Index DPBKSP VSDDSP (Hz) | FIWDSP (Lis) | VSDBSP (Hz) | FIwBSP (Ls)
(mAHD)

0 Set in code Set in code Set in code Set in code

1 0 TBA TBA TBA TBA

2 TBA TBA TBA TBA TBA

3 TBA TBA TBA TBA TBA

The PID loop variables have the following values.

Index | PidIN PidSP PidK | pidkd | PidKi | pidint | pidDb | pidOUT

0 Setincode | Setincode | TBA |0 TBA |0 0.2 Set in code

1 Setincode | Setincode |TBA |0 TEA |0 0.2 Set in code

2 Setincode | Setincode | TBA |0 TBA |0 0.2 Set in code

Pump Performance Degradation (Monitoring Only)

The pump performance degradation alarm flag will be latched if the pump has been running,
the VFD speed is valid, the flow rate is valid, the delivery pressure is valid and either of these
following alarm conditions becomes aclive.

= During PID minimum flow control, the VFD speed is above the performance degradation
minimum flow rate VFD speed setpoint for that delivery pressure for longer than the
time period determined by the performance degradation minimum flow rate VFD speed
timer; and

=  Flow rate less than the performance degradation flow rate setpoint for that delivery
pressure and the VFD speed is above the performance degradation flow rate VFD
speed setpoint for that delivery pressure for longer than the time period determined by
the performance degradation flow rate VFD speed timer.
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The alarm flag will be reset when the pump performance degradation conditions no longer.
exist and either of the following conditions occur:

® |ocal reset {(PnLRst} via the pump local reset pushbutton being pressed; and

= remote reset via an operator.

Pump Blockage

The pump blockage flag, which inhibits the pump from being available if another pump is:
available to run, will be latched if the pump station doesn’t have a surcharge imminent alarm
active, the pump has been running, the VFD speed is valid, the flow rate is valid and either of
these following alarm conditions becomes active.

"= While being in PID minimum flow control, the VFD speed is above pump blockage

minimum flow rate VFD speed setpoint for that delivery pressure for langer than the
time period determined by the pump blockage minimum flow rate VFD speed timer.

=  Flow rate less than the pump biockage flow rate setpoint for that delivery pressure and
the VFD speed is above the pump blockage flow rate VFD speed setpoint far that
delivery pressure for longer than the time period determined by the pump blockage flow
rate VFD speed timer. '

The alarm flag will be reset whén the pump blockage conditions no longer exist and any of
the following conditions occur:

= local reset (PnLRst) via the pump local reset pushbutton being pressed;

» remote reset via an operator,; and

= surcharge imminent alarm becomes active.
Pump Availability

The pump available flag will only be set when all of the available conditions occur and either
of the following conditions occur:

«.  'NOT pump no.n blockage;

. pﬁmp no.n blockagé and another pump is NOT available to run; and

=  pump no.n blockage and surcharge imrﬁinent alarm becomes active.

If any of the available conditions are not met the