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1 INTRODUCTION 

The Progress Road conventional pump station and 200/300mm diameter CI rising main 

were constructed in 1964 to service the Wacol Industrial Estate.  It is located off Progress 

Road adjacent to Sandy Creek in Wacol, with the rising main to the old Wacol 

Wastewater Treatment Plant located alongside the Ipswich - Brisbane Highway. 

In 1980, the sewerage system was upgraded with the abandonment of the old Wacol 

WWTP and construction of a new 375mm diameter AC rising main, located alongside the 

existing 200/300 mm diameter CI rising main to a discharge Maintenance Hole delivering 

into the 375 mm diameter gravity sewer to Sanananda St Pump Station.  Sanananda St PS 

pumps to the Darra and Oxley Creek Branch Sewer and the Oxley WWTP, with partial flow 

diversion currently under construction to the Wacol Treatment Plant. 

The Progress Road Pump Station receives trade waste, is nearing design capacity and 

presents a high risk to the environment from dry weather overflows. 

 

The Major Project at the Progress Road Pump Station is the construction of a new wet well, 

discharge pipework and replacement of the existing pumps with new submersible pumps 

suitable for the “ultimate” flows.  Connection of the new facility will be made to the 

existing rising main, and the existing pump station decommissioned. 

The existing wet well and dry well are to be connected to the new wet well as an overflow 

mitigation storage. 

A new standard grit collection maintenance hole is to be constructed for wet well isolation 

and grit removal 

2 DESCRIPTION OF SYSTEM AND OVERVIEW LOCALITY KEYPLAN 

 
Figure 1: SP302 Location Map 
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The Progress Rd Pump Station SP302 Project consisting of the following infrastructure. 

 Progress Rd Pumping Station SP302. 

 Rising mains connection from Progress Rd Pumping Station SP302. 

 Incoming gravity mains to Progress Rd Pumping Station SP302. 

3 DESIGN AND PROCESS 

The incoming sewage will flow into Progress Rd Pumping Station SP302 from four (4) sewer 
mains. 
BW dwg 486/5/7-JB004. 

 
Pump Station SP302 Layout BW dwg 486/5/7- JB004 
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The Progress Rd Pump Station SP302 comprises the following components.  

 Grit Collector 

 Pump Wet Well 

 Discharge Valve Chamber 

 Flowmeter Pit  

 Overflow Chambers 

 

4 PUMPING SYSTEM OPERATION 

The Progress Road Pump Station currently delivers approximately 110L/s from each pump.  

This will be upgraded with new pumps capable of pumping a flow of 160L/s against an 

estimated system head of 35 metres. 

The lack of dry weather overflow storage in the existing wet well is a current risk, which will 

be reduced with the construction of the new wet well.  The new wet well will be 

connected to the old facilities so that overflows may readily enter the storage and be 

drained back to the new wet well.  The operating philosophy of the overflow storage shall 

be determined in consultation with operations staff. 

The duty pump will be requested to start at minimum speed (40 Hz) when the wet well 

level exceeds the start Duty level (10.100 mAHD). The station speed has been restricted to 

40Hz (max & min speeds). Effectively this means PID control has been eliminated and the 

station is a start/stop station. The minimum speed has been set to 40Hz due to concerns 

over the noise coming from the pump motor during startup at 35Hz.  The maximum speed 

has been set at 40Hz also, to prevent any damage to the rising main (which is suspected 

of being near failure). If PID mode was available, the pump would operate under PID 

control to maintain level at 10.200 mAHD.  In PID mode the pump speed should be 

capable of varying from minimum speed of 35 Hz to deliver approximately 50 l/sec to 

maximum speed of 50Hz to deliver approximately 160 l/sec. The modulating PID control 
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would otherwise continue until the Stop Duty level (9.100 mAHD) is reached. At time of 

writing this station is a stop/start station. 

For a full description of control algorithm of the station refer to the standard function 

specification “SPSV3 SEWAGE PUMPING STATION SUBMERSIBLE 3 PUMPS WITH VFD” (1). Note 

that the SP302 Progress Rd #2 site only contains 2 VSD pumps and only one VSD pump is 

allowed to operate at any given time. There is a risk of overflows due to the heading up in 

the Discharge MH with both pumps working, therefore it is recommended that the pumps 

be interlocked. NB The pumps are physically interlocked within the switchboard wiring and 

logically interlocked within the PLC software. 

Ref: Drg No: 486/5/7-JB 004  New 200 DN DICL Overflow Return Pipe. The above Overflow 

Return Pipe has a 200 DN Knifegate valve fitted to pipework in the existing Pump Station 

this valve is normally closed.  

 

For detailed functionality of SP302 refer to Functional Specification SP302 Progress Rd #2, 

which contains the site specific details and describes the non standard functional 

requirements for control, monitoring and telemetry at sewage pump station SP302 at 

Progress Rd #2, Wacol.  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” 1 This standard specification was written for a 3 pump 

station, of which only 2 pumps are allowed to run at any given time.   

4.1 PUMP NAMEPLATE DATA:- 

Pump Type Grundfos 321154M2A513Z 

Prod. No 96584433 

No 402622/23  

Tmax 40  0C  

Hmax 60m 

Qmax 310l/s 

Voltage 415V 

Hz 50 

Current Max 203A 

Pump Fabrication No,s - 143667,143668 

RPM 1475 

IP 68 

P1 122kw 

P2 115kw 

Cos 0,84 

Wt 1,160kg 

5 REFERENCES 

TITLE SPSV3 Sewage Pumping Station Submersible 3 Pumps With VFD – Functional 

Specification 

Document ID  003589 

Version 0.30 

Author Alex Witthoft , Brisbane Water – Network Control Systems 

Document 

owner 

Peter Sherriff, Brisbane Water – Network Control Systems 
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BRISBANE CITY COUNCIL                                                BCC Contract No.  BW50080-04/05 
Brisbane Water 
Progress Road P/S SP302 
 

Progress Road Pump Station SP302 - Location 
 
 
 
 
 
Progress Road Pump Station is located off Progress Road adjacent to Sandy Creek in Wacol. 
 

 

 
SP302 Location Map 

Issue Date: ?? June 2006    Rev 0 Page 1 of 1 11/12/13 
E:\DCPBW\4 Doc processing\20131203 EF Stocktage - SPS - Various\_Doc processing\SP302 (sorted)\c AsCon DWG\c01 SP302 Location 
Map.doc 
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Reg McGirr - Progress Rd Pumping Station SP302 Site based Traning Page 1

From: Reg McGirr
To: Stanton, Neville
Date: 29/06/2006 15:02:21
Subject: Progress Rd Pumping Station SP302 Site based Traning 

Neville,

Please arrange the operational people (Team Leaders) to attend site for training. 

We are planning site based training at  Progress Rd Pumping Station SP302. 

Note we will be commissioning the pumping system live on sewage on 08 July 2006.

When: Thursday 06 July 2006 Time 13:00hrs to 15:00hrs.

Where: Progress Rd Pumping Station SP302. 

Points to be covered in training:

Handout: Site Plan                                                   Drg 486/5/7-JB004: Overview of Pumping System.
                 General Arrangement Plans                  Drg 486/5/7-JB005. 
                 General Arrangement Section               Drg 486/5/7-JB006.
                 Functional Specification

1) Reg McGirr- Walkaround site:
Incoming rising mains MH  SP302 (New Station).
Incoming rising mains SP069 (Old Station).
Grit Collector pit. (Vactor piping).
Pump Wetwell. (Grundfos Pumps 122Kw) (Vactor piping).
Overflow piping.
Discharge valve pit. (Pressure Transmitter). 
Flow meter Pit. 
Rising Main (Isolating Valve).

2) Gerard Anderson - Control System Overview
Standard MITS MD3311 site with GE Fanuc PLC controlling pumps
Pump Auto Control.
PID Control.
Peer 2 Peer Comms. - Systemic Control.

3) Bill Collie- Switchboard/Generator Setup
VFD parameters.
Flow/Pressure/Level inst.
Manual Control.   

Regards,
Reg McGirr
Commissioning Manager
Tel: 07 34033349
Mobile: 0414576374
E-mail: Reg.McGirr@brisbane.qld.gov.au
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Reg McGirr - Progress Rd Pumping Station SP302 Site based Traning Page 2

CC: Anderson, Gerard;  Collie, Bill;  Edwards, Bill;  Lawrence, Brett
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BRISBANE WATER

Network Control Systems

FUNTIONAL SPECIFICATION

SP302 Progress Rd #2

Sewage Pumping Station

Submersible 2 Pumps With VSD (interlocked)

Version 0.02
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SP302 Progrss Rd #2 - Functional Spec 0-02.doc Page 5

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 SP302 at Progress Rd #2, Wacol.  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” 1. This 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 SP302 Progress Rd #2 is identical to the above standard (SPSV3) with the following exceptions,

the third pump is removed and only 1 pump is allowed to run at any given time. There is a risk of overflows due to the

heading up in the Discharge MH with both pumps working, therefore it is recommended that the pumps be interlocked.

NB The pumps are physically interlocked within the switchboard wiring and logically interlocked within the PLC

software.

All site specific values are detailed in this document.  The site specific details and the non standard functional

requirements in this document were derived from the “Project Delivery Document” written by Ross Anderson and

Associates Pty Ltd (2). Some site specific values were provided by the Commissioning Manager, Reg McGirr.

Figure 1: SP302 Location Map
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1.1 Site Background
The Progress Road conventional pump station (SP069) and 200/300mm diameter CI rising main were constructed in

1964 to service the Wacol Industrial Estate.  It is located off Progress Road adjacent to Sandy Creek in Wacol, with the

rising main to the old Wacol Wastewater Treatment Plant located alongside the Ipswich - Brisbane Highway.

In 1980, the sewerage system was upgraded with the abandonment of the old Wacol WWTP and construction of a new

375mm diameter AC rising main, located alongside the existing 200/300 mm diameter CI rising main to a discharge

Maintenance Hole delivering into the 375 mm diameter gravity sewer to Sanananda St Pump Station.  Sanananda St PS

pumps to the Darra and Oxley Creek Branch Sewer and the Oxley WWTP, with partial flow diversion currently under

construction to the Wacol Treatment Plant.

The current Progress Road Pump Station (SP069) receives trade waste, is nearing design capacity and presents a high

risk to the environment from dry weather overflows.  The proposed pump station SP302 (which will replace the existing

pump station), rising main and associated works will provide:

• for the pumping of ultimate sewage flows from the catchment (160L/s at approximately 35metres head).

• operational improvements to allow pump well isolation and grit removal.

• additional storage for dry weather overflows by using the existing wet and dry well structures.

• reduced risk of sewage overflows to the environment.
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1.2 General Process Description
The Progress Road Pump Station currently delivers approximately 110L/s from each pump.  This will be upgraded with

new pumps capable of pumping a flow of 160L/s against an estimated system head of 35 metres.

The lack of dry weather overflow storage in the existing wet well is a current risk which will be reduced with the

construction of the new wet well.  The new wet well will be connected to the old facilities so that overflows may readily

enter the storage and be drained back to the new wet well.  The operating philosophy of the overflow storage shall be

determined in consultation with operations staff.

The duty pump will be requested to start at minimum speed (35 Hz) when the wet well level exceeds the start Duty

level (10.100 mAHD).  The pump will then operate under PID control to maintain level at 10.200 mAHD.  The pump

speed shall be capable of varying from minimum speed of 35 Hz to deliver approximately 50 l/sec to maximum speed

of 50Hz to deliver approximately 160 l/sec. The modulating PID control will continue until the Stop Duty level (8.900

mAHD) is reached.

For a full description of control algorithm of the station refer to the standard function specification “SPSV3 SEWAGE

PUMPING STATION SUBMERSIBLE 3 PUMPS WITH VFD” (1). Note that the SP302 Progress Rd #2 site only

contains 2 VSD pumps and only one VSD pump is allowed to operate at any given time. There is a risk of overflows

due to the heading up in the Discharge MH with both pumps working, therefore it is recommended that the pumps be

interlocked. NB The pumps are physically interlocked within the switchboard wiring and logically interlocked within

the PLC software.

Ref: Drg No: 486/5/7-JB 004  New 200 DN DICL Overflow Return Pipe. The above Overflow Return Pipe has a 200

DN Kinifegate valve fitted to pipework in the existing Pump Station this valve is normally closed.
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2 EQUIPMENT INSTALLED

2.1 Standard Equipment
SP302 Progress Rd #2 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.

Pumps Two Grundfoss submersible pumps with 122 kW four pole electric motors are installed in
the wet well. Each pump is fitted with moisture probes in the oil chamber and thermistors
in the stator windings.

Pump Starters Two Danfoss Variable Frequency Drives (VLT8200) are installed in the pump station
switchboard.

Flow meters One ABB Magmaster electromagnetic flow meters is installed in the discharge mains.
The flowmeter will be used in the flow control algorithm (PID Loop) to control the speed
of the pumps. This flowmeter is not buried.

Level Sensors One Vega hydrostatic level transmitter installed in the wet well.
One Multitrode level probe (Surcharge imminent) installed in the wet well.

Pressure
Transmitters

One Vega D84 pressure transmitters are installed on the discharge side of the pumps.

2.2 Non Standard Equipment
SP302 Progress Rd #2 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
Generator

The switchboard will have a generator permanently connected.

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”. 3  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.
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3 CONTROL PHILOSOPHYX

Figure 2: SP302 Station Level Set Points
SOME LEVELS MAY CHANGE ACCORDING TO COMMISSIONING FIGURES

Surcharge Occuring

Surcharge Imminent

High Limit

PID Setpoint
Start Duty A

Stop Duty A

Low Level  Alarm

Wet Well (Probe) Elevation

Inhibited Start Level

Inhibited Stop Level

Wet Well Range 4.000     m

INLET

10.370 mAHD

NEW WET WELLOLD DRY WELLOLD WET WELLNEW GRIT CHAMBER

9.900 mAHD 9.800 mAHD

9.640 mAHD
9.440 mAHD

11.600 mAHD

11.700 mAHD

11.600 mAHD

11.800 mAHD
Emergency Storage 11.700 mAHD

Emergency Storage Imm

11.931 mAHD

12.231 mAHD

11.400 mAHD

Knife Gate

10.900 mAHD

8.700 mAHD

8.900 mAHD

8.700 mAHD

10.100 mAHD

10.200 mAHD

8.200 mAHD

12.231 mAHD
To Overflow Structure

10.550 mAHD
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3.1 Site Specific Values
Table 1: Site Specific Constants defined in the PLC

Tag Name Description Type Value Units
Sewerage Pumping Station
Stn01grSurchPumpingTime Surcharge pumping duration 3 Integer TBA Sec
Delivery flow
Flw0[x]txRange Delivery flow – Range Real 300 l/s
Stn01grMinFlow1Pmp Delivery flow – Minimum flow  – 1 Pump Real 50 l/s
Stn01grMaxFlow1Pmp Delivery flow – Maximum flow – 1 Pump Real 160 l/s
Stn01grMinFlow2Pmp Delivery flow – Minimum flow  – 2 Pump Real N/A
Stn01grMaxFlow2Pmp Delivery flow – Maximum flow – 2 Pump Real N/A
Delivery pressure
Pre01txRange Delivery  pressure – Range   (NB  0 - 70M) Real 7000 mmAHD/10
Pre01txZero Delivery  pressure – Elevation of the transducer Real T.B.A mmAHD/10
Pump Blockage
Stn01grPmpBlockFlowKneeSP Flow blocked limit for flow/level PID control (knee) Integer 1000 l/s x 10
Stn01grPmpBlockSpeedKneeSP VFD speed blocked limit for flow/level PID control (knee) Integer 4800 Hz x 100
Stn01grPmpBlockSpeedMinSP VFD speed blocked limit for minimum flow PID control Integer 4000 Hz x 100
Wet well level
Wwl01txRange Wet well level range Integer 4000 mm
Wwl01txSurchImmLevelSP Wet well surcharge imminent level Integer 11.931 mmAHD
Wwl01grInhStartLevelSP Wet well inhibit mode start level Integer 11.800 mmAHD
Wwl01grInhStopLevelSP Wet well inhibit mode stop level Integer 11.600 mmAHD
Wwl01grRunatMaxLvlSP Wet well run at maximum speed level Integer 10.900 mmAHD
Wwl01txDtyBStartLevelSP Wet well  duty B pump start level Integer N/A mmAHD
Wwl01txPIDLevelSP Wet well  PID set point Integer 10.200 mmAHD
Wwl01txDtyAStartLevelSP Wet well  duty A pump start level Integer 10.100 mmAHD
Wwl01txDtyBStopLevelSP Wet well  duty B pump stop level Integer N/A mmAHD
Wwl01txDtyAStopLevelSP Wet well  duty A pump stop level Integer 8.700 mmAHD
Wwl01txZero Wet well empty level (4mA of Probe) Integer 8.200 mmAHD
Variable Frequency Drive
Stn01grMinSpeed Variable Frequency Drive – Minimum Speed Integer 3500 Hz x 100
Stn01grMaxSpeed Variable Frequency Drive – Maximum Speed Integer 5000 Hz x 100

Table 2: Site Specific Constants defined in the RTU
Tag Name Description Type Value Units
flw1almInhibitTm Delivery flow - Alarm inhibit timer Integer 15 sec
pre1almInhibitTm Delivery pressure - Alarm inhibit timer Integer 15 sec
wwl1surchLvlVol Wet well volume at surcharge level Real T.B.A kl
wwl1lvlSurcharge Wet well surcharge occurring level Real 12.231 mAHD
Pumps 1 & 2
Pmp[x]almInhPwrTm Pump [x] - Motor power alarm inhibit timer. Integer 15 sec
pmp[x]almInhCrntTm Pump [x] - Motor current alarm inhibit timer. Integer 15 sec
pmp[x]currRange Pump [x] - Motor current range Real T.B.A Amps

Table 3: Site Specific Variable defined in the RTU
Wet well level
wwl1highLimit Wet well level - High alarm set point Integer 10900 mmAHD
wwl1lowLimit Wet well level - Low alarm set point Integer 8700 mmAHD
Delivery flow
flw1highLimit Delivery flow - High alarm set point Integer max ml/s x 10
flw1lowLimit Delivery flow - Low alarm set point Integer min ml/s x 10
Delivery pressure
pre1highLimit Delivery pressure DN1370 – High alarm set point Integer max mmAHD
pre1lowLimit Delivery pressure DN1370 – Low alarm set point Integer min mmAHD
Pumps 1 & 2
pmp[x]currHiLimit Pump [x] - Motor current high alarm set point 4 Integer T.B.A mAmps
pmp[x]currLoLimit Pump [x] - Motor current low alarm set point 5 Integer T.B.A mAmps
pmp[x]powHiLimit Pump [x] - Motor power high alarm set point Integer T.B.A Watts
pmp[x]powLoLimit Pump [x] - Motor power low alarm set point Integer T.B.A Watts
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Table 4: Wet Well Level vs Volume Data (not including Emergency Storage Volume)
Height

(mAHD)
Volume

m³
Remaining
Storage m³ % Level % Volume

1 8.500 0.000 0.0 0.0
2 8.700
3 8.900
4 9.200
5 9.400
6 9.800
7 9.900
8 10.000
9 10.200

10 10.400
11 10.600
12 10.800
13 11.000
14 11.200
15 11.400
16 11.600
17 11.700
18 11.800
19 12.000
20 12.231 0.000 100.0 100.0

Table 5: Emergencty Storage Level vs Volume Data
Height

(mAHD)
Volume

m³
Remaining
Storage m³ % Level % Volume

1 9.400 0.000 0.0 0.0
2 9.800
3 9.900
4 10.000
5 10.200
6 10.400
7 10.600
8 10.800
9 11.000

10 11.200
11 11.400
12 11.600
13 11.700
14 11.800
15 12.000
16 12.231 0.000 100.0 100.0
17 - - - - -
18 - - - - -
19 - - - - -
20 - - - - -
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3.2 Non Standard Monitoring and Alarms
3.2.1 Emergency Storage Level

As the Vega probe takes a few seconds to initialise, all the wet well alarms except for invalid, are suppressed for 10

seconds upon RTU start up

Invalid

The signal is deemed invalid if it is

Less than (4mA – dead band) or greater than (20mA + dead band) for 1 second.

Once the invalid alarm has been activated it can only be reset when the signal is both greater than 4mA and less than

20mA for 20 seconds.  The time delays ensure that a signal is truly invalid before an alarm is set and that it is stable

before it is reset. The dead band is calculated using the site invalid hysteresis value multiplied by the range.

If the gravity sewer level becomes invalid, the gravity sewer low and high alarm alarms are suppressed.

NOTE: As the level is backed up by the battery – the site power does not suppress the invalid alarm.

Wet Well Level mAHD

After the standard conversion from RTU raw counts (800-4000) to engineering units (meters) this signal is converted to

mAHD to be able to do a meaningful comparison between different sites.  The following formulas are used to calculate

these values.

ES (mAHD) = ES (meters) + ES Zero Level (mAHD)

IDTS Database Record Name
Plant Quantity Description
Wet_well Level Wet Well Level
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3.3 Non Standard IDTS Picture
The details picture for the new SP302 Progress Rd #2 will be based upon the standard picture for a 2 pump submersible

and have the following additional features:

• Overflow chamber visual indication

• Mobile Generator icon

Figure 3: SP302 Progress Rd #2 Operator Schematic

3.4 Sewer Network Overview
The sewer network overview page will be updated to replace the existing SP069 Progress Rd in the S2 Oxley Sewer

network with the new SP302 Progress Rd #2.

Surcharge

Chamber

graphic TBA
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1. SCOPE OF WORK 
 
The following is a method statement for the Civil works Pre-commissioning and commissioning of Pump 
Station SP302, Progress Rd, Wacol, Brisbane which formed contract No .BW .50080-04/05. 
 
The statement includes the construction sequencing and identifies critical activities necessary for the 
designed functional operation of the pump station at Progress Rd and also maintaining the existing 
Pump station up until final commissioning. 
 
Pre-commissioning and final commissioning will involve the individual testing of mechanical and 
Electrical equipment and of the integral system operation. PLC and RTU commissioning and testing to 
be carried out by Brisbane Water with PFC assisting. 
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2. CONSTRAINTS 
 
The following are the constraints for Pre-commissioning and final commissioning: 

• Completion of all civil and mechanical installations,   PFC 
• Completion of the cut-in to the existing Rising Main line   BW/PFC 
• Completion of all electrical installations     PFC 
• Marked up as-constructed drawings     PFC 
• Pump Test Certificates       PFC/JPR 
• Approved Pre-commissioning, Commissioning and Training Plans PFC/JPR 
• Calibration of Flow Meter, Pressure Transmitters (PTX) and Level  

Probes documented and submitted.     PFC/JPR 
 

 
3. REFERENCES 
 
3.1  Specifications and Approvals 

• All associated BW drawings 
• Brisbane City Council Standard drawings 
• WS- SPEC and nominated Australian Standards 

 
3,2 Drawings 

• 486/5/7 – JB003  to JB012 and 486/5/7-JB 23 to JB050 
• BCC Standard drawings 486/5/25-S26 to S50 and 486/5/25-SC004/1 to SC004/4 and 486/5/25-

SF004/1 to SF004/4 and 486/5/25-SF009 and SF010. 
 
3.3 Management Plans and Documentation 

• Project Management Plan 
• Occupational Health and Safety Management Plan 
• Environmental Management Plan 

 
 
4 STAFF RESPONSIBILTIES 
 
Commissioning Manager – General – David O Connor - to coordinate and oversee commissioning 
between civil, mechanical and electrical. 
 
Commissioning Manager – Civil – Pat Furlong, to ensure all civil works are complete and that ITP’s 
are complete. 
 
Mechanical and electrical Commissioning Manager – Brad Clarke – to assist BW during the testing 
and commissioning and testing process. 
 
Pump Pre Commissioning technical advisor – Andrew White form Grundfos Pty Ltd – To assist 
and witness pump pre-commissioning 
 
BW Commissioning Manager – Reg McGirr and Russel Thomas - to observe and verify the 
commissioning procedure. 
 
 
 
5. CONSTRUCTION SEQUENCE 
 
5.1 Prior to Pre-commissioning 
The works listed below are required to be completed prior to Pre-Commissioning 
 

a) ITP’s complete for all civil works constructed including pipeline installation (PFC) 
 
b) ITP’s complete for all Mechanical installation ( PFC/JPR) 
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c) ITP’s for electrical installation (PFC/JPR) 
 
d) ITP’s complete for all factory testing of Switchboard and Marshalling box.(PFC/JPR) 

 
e) BW to compete PLC programming 

 
f) Insert by-pass arrangement. BW to isolate existing pump station to enable PFC to remove 

existing Flow Meter and cap both ends to allow existing pump station to operate 
independently during pre-commissioning. Check valve direction and operation  
               (BW/PFC/JPR) 

 
g) BW to isolate existing pump station for Pre-commissioning tests of new PS.         (BW) 

 
h) Valves downstream of new pumps to be opened.     (PFC/JPR). 

 
i) Install S/S knife gate valve to DN 200 overflow line in existing wet well. (PFC) 

 
j) Civil Checklist for Pre-commissioning to be completed. (PFC) 
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PROGRESS RD SEWAGE PUMP STATION UPGRADE 
CONTRACT BW.50080-04/05 

PRE- COMMISIONING 

  
CIVIL WORKS CHECKLIST          

ITEM  DESCRIPTION PASS/FAIL PFC                
Sign 

BRISBANE 
WATER              

Sign 
COMMENTS 

1 PUMP STATION  SP302 Incl VALVE PIT         
a Has the wet well been hydrostatically tested         
b Has the PE Liner been Spark tested         
c Has ITP No. 150-04 been completed for Pump Station 

concrete Works          
d Have all the following been installed:                                              

Pump sets  ………………………………………….. …  
                                                                               
Rising main Pipe work………………………………….   
                                                                             
Guide rails  …………………………………………….. 
                                                                            
Access ladders  ……………………………………….. 
                                                                                
Well washer unit ……………………………………….  
                                                                               
Vactor Pipes…………………………………………….  
                                                                                
Access covers………………………………………….   
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Vent pole………………………………………………..               

e Have the operation of all the Valves been checked.         
f Have all conduits (Electrical) been plugged         
g Is the Benching complete         
h Is the pit clean of all debris         

ITEM  DESCRIPTION PASS/FAIL PFC                
Sign 

BRISBANE 
WATER              

Sign 
COMMENTS 

2 GRIT COLLECTOR  MH 1/1         
a Has the Grit collector been hydrostatically tested         
b Has the PE Liner been Spark tested         

c 
Has ITP No. 150-04 been completed for Grit collector 
concrete Works         

d Have all the following been installed:                                              
GMS Bar Screen ………………………………………… 
                                                                             
DN450 S/S Knife gate Valve including gearbox and 
spindle ……………………………………………………. 
                                                                               
DN225 S/S Knife gate valve including 
spindle……….............................................................. 
                                                                             
Access ladders…………………………………………… 
                                                                                                        
Vactor Pipes  ………………………….. ……………….. 
                                                                               
Access covers…………………………………………… 
 
                                 

e Have the operation of all the Valves been checked.         
f Have all conduits (Electrical) been plugged         
g Is the Benching complete         
h Is the pit clean of all debris         
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ITEM  DESCRIPTION PASS/FAIL PFC                
Sign 

BRISBANE 
WATER              

Sign 
COMMENTS 

3 FLOW METER PIT         
a Has ITP No. 150-04 been completed for Flow Meter 

concrete Works.         
b Have all the following been installed:                                                                                              

Access covers                                                       
Rising main Pipe work including Flow meter.                               

c Have all conduits (Electrical) been plugged         
d Is the pit clean of all debris         
            

4 
MANHOLE 2/1 
         

a Has ITP No. 150-04 been completed for MH 2/1 
concrete Works.         

b Has MH 2/1 been hydrostatically tested         
c Have all the following been installed:                                                                                              

Access covers                                                    
Access Ladder                               

d Has the benching been completed and ready for final 
cut in of live sewer         

e Is the pit clean of all debris         
            

5 
MANHOLE 3/1 
         

a Has ITP No. 150-04 been completed for MH 2/1 
concrete Works.         

b Has MH 2/1 been hydrostatically tested         
c Have all the following been installed:                                                                                              

Access covers                                                    
Access Ladder                               

d Has the benching been completed and ready for final 
cut in of live sewer         

e Is the pit clean of all debris         

Commissioning Plan Rev 1 - Progress Rd SP 302, Wacol 9 

Progress Rd Wacol SPS SP302 Operation and Maintenance Manual

Q-Pulse Id TMS537 Active 12/09/2006 Page 294 of 350



SP302 Progress Rd Sewerage Pumping Station -                              PFC CONSTRUCTION PTY LTD 

ITEM  DESCRIPTION PASS/FAIL PFC                
Sign 

BRISBANE 
WATER              

Sign 
COMMENTS 

6 DN 375 RISING MAIN         
a Has Rising main pipe work been tested         
b Is the connection to the existing Rising main complete         
c Has  ITP No. 150-02 been completed for this main          
d Have all valves been checked for operation         

e 
Have all thrust blocks been installed in all in-ground 
directional changes         

f Have all lines been backfilled         
            
7 DN 450 MAIN INTO PUMP STATION         
a Has the main been tested         
c Has  ITP No. 150-02 been completed for this main          

d 
Have all thrust blocks been installed in all in-ground 
directional changes         

e Have all lines been backfilled         
            
8 DN 450 VC SEWER LINE FROM MH 2/1 - MH 1/1         
a Has the main been tested         
b Has  ITP No. 150-02 been completed for this main          
c Have all valves been checked for operation         
d Have all lines been backfilled         
            
9 DN 225 VC SEWER LINE FROM MH 3/1 - MH2/1         
a Has the main been tested         
b Has  ITP No. 150-02 been completed for this main          
c Have all lines been backfilled         
            

10 
DN 300 VC SEWER LINE FROM MH 2/1 - MH 
203457         

a Has the main been tested         
b Has  ITP No. 150-02 been completed for this main          
c Have all valves been checked for operation         
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ITEM  DESCRIPTION PASS/FAIL PFC                
Sign 

BRISBANE 
WATER              

Sign 
COMMENTS 

d Have all lines been backfilled         
            

11 
DN 375 DICL OVERFLOW LINE FROM EXISTING 
WET WELL - MH 1/1         

a Has the main been tested         
b Has  ITP No. 150-02 been completed for this main          
c Have all valves been checked for operation         
d Have all lines been backfilled         

12 
DN 200 DICL OVERFLOW LINE FROM EXISTING 
PS - NEW PS         

a Has the main been tested        

b 
Has  ITP No. 150-02 been completed for this main  
Have all valves been checked for operation     

c Have all valves been checked for operation     

d 
Have all lines been backfilled 
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5.2 Pre-commissioning  
 
Following completion of Item 5.1 (a-j) PFC and J&P Richardson will conduct pre-commissioning testing. 
Grundfos Pty Ltd will have a technical advisor on site during the pre-commissioning and testing of the 
pumps. PFC/JPR shall provide assistance to BW during pre-commissioning of the PLC and RTU systems. 
 
 
5.2.1 Dealing with existing Live Flows 
 

1. The flow meter will be removed from the new flow meter pit. Blank ends will be installed to both the 
U/S and D/S flanges. This will isolate the existing live flow and also isolate the flows from the new 
Pump Station during pre-commissioning. 

 
2. BW will set the speed of the pumps in the existing pump station to a maximum of 45 Hz in auto 

mode. 
 

 
3. BW/PFC  will monitor the flows from the existing pump well during this exercise. 

 
 
5.2.2    Temporary Pre-Commissioning System 
 
A temporary 200mm NB steel pipeline shall be installed from the 150mm camlock pump out fitting (camlock 
fitting removed) which will allow pumped liquid to recirculate flows back to the grit collector manhole. (See 
sketch attached) 
 
The temporary pipeline will discharge to below the standing water level within the grit collector manhole.  A 
200mm NB sluice valve will be installed and a 200mm NB magnetic flow meter will also be installed. The 
sluice valve will be used to throttle the flows to achieve the required head and the flowmeter will be used to 
record the flow rates.  Sketch is attached for reference. 
 
Note:- 
 
As the new pump station has been connected to the existing live rising main the new 300mm flowmeter will 
have to be removed and both flanges blanked off to allow recirculation of fluids. 
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5.2.3  Pre-Commissioning Testing 
 
The purpose of the testing is to determine operational points (head vrs flow) for each pump and compare 
these points to the pump curves supplied by the manufacturer.   
 
Each pump will be tested operating at 50HZ and 35HZ.  The test needs to be undertaken with the pump 
station in Manual mode.   This will allow the pumps to run at full speed as the system resistance is increased 
(i.e. discharge valve closed).  If the tests were undertaken in Auto the pump speed would automatically 
increase to cater for the higher water level within the well as seen by the PLC. 
 
The temporary Flow meter to be used will need to be calibrated and documented. Pressure transmitters and 
level probes will also require calibration. 

 
Note: - As the pumps will be recirculating water into the Grit Collector, the water temperature and turbulence 
within the wet well will require monitoring... 

 
Note: - It is proposed to re-circulate the water which has been used within the Grit Collector and Pump Wet 
Well used to carry out the hydrostatic tests. The level within these wells may need to be lowered /raised to 
carry out pre-commissioning.  
 
 
5.2.4 Procedure 
  
1. The following procedure and test points shall be observed and recorded for Pump A. 
 

A. Set discharge – throttling valve fully open. 
 
B. With the station in “Manual Mode” start Pump A. 

 
C. Record the flow (Q), head (H), Hertz (HZ), Kilowatt (Kw), Amps (A), water temperature and 

ambient temperature. 
 

D. Water Level of pump station to be recorded as an RL level. 
 
E. Set the ‘Q’ @ 225 l/sec and by throttling control valve until flow is reached.  Run for 10 

minutes and observe operation and take readings. 
 

F. Repeat the above for the following flow rates(“Q”) @ 50HZ 
- 195 l/sec 
- 166 l/sec (duty point) 
- 135 l/sec 
- 100 l/sec 
 
and then repeat the above for the following flow rates(“Q”) @ 35HZ 
- 250 l/sec 
- 150 l/sec 
-  50  l/sec 
 

 
G. Test Pump A against near closed valve and take readings.  Note: Do not run the pump at 

near closed valve for too long. 
 

H. Shut down Pump A. 
 
2. The following procedure and test points shall be observed and recorded for Pump B. 
 

I. Set discharge – throttling valve fully open. 
 
J. With the station in “Manual Mode” start Pump B. 
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K. Record the flow (Q), head (H), Hertz (HZ), Kilowatt (Kw), Amps (A), water temperature and 
ambient temperature 

L. Set the ‘Q’ @ 225 l/sec and by throttling control valve until flow is reached.  Run for 10 
minutes and observe operation and take readings. 

 
M. Repeat the above for the following flow rates(“Q”) 

- 195 l/sec 
- 166 l/sec (duty point) 
- 135 l/sec 
- 100 l/sec 

 
and then repeat the above for the following flow rates(“Q”) @ 35HZ 
- 250 l/sec 
- 150 l/sec 
-  50  l/sec 

 
 

N. Test Pump B against near closed valve and take readings.  Note: Do not run the pump at 
near closed valve for too long. 

 
 
 
 

O. Shut down Pump B. 
 
 
 
 
5.2.5 Automatic start-up of standby pump. 
 
As the system is a closed recirculation type due to the rising main being live the following shall be verified.  
The station set to remote. The duty pump (A) should automatically start with the standby pump (B) isolator in 
the open position.  The standby pump (B) isolator should be closed and the standby pump (B) should start.  
This will determine the functionality as correct. 

 
The same procedure will be carried out but in the reverse order i.e. Pump B then Pump A. 
 
 
 
5.2.6 Automatic Generator Start-Up and Shut-down. 
 
The station will be set to local mode with both pumps isolated.  The incoming mains isolator will be opened 
to simulate a power cut, it should be noted that the generator will automatically start.  When power is 
restored by closed the incoming mains isolator it should be noted that the generator will run for a short period 
time then stop. 
 
 
 

 
5.2.7 Automatic Emptying/filling at the Wet Well. 
 
Automatic filling of the wet well can only be achieved by simulation via the PLC by B.W.  Once all tests are 
carried out to the satisfaction of B.W.  the 300mm flowmeter can be reinstated and the switchboard selected 
to remove mode.  We shall observe the pumps operating and stopping as programmed. 
 
 
5.2.8 PLC Functionality 
 
All the functionality of controls etc shall be undertaken by BW’s staff via simulation with assistance from J & 
P Richardson Industries P/L where applicable. 
 
 
Pump test results will be recorded on the following documents. 
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5.3 Commissioning 
 
The following works are required to be completed after all Pre-commissioning is complete. 
 

a) BW/JPR to fully commission and set the new pump station SP 302 to auto mode.           
 
b) Complete final diversion of incoming sewer line in the Grit Collector (MH1/1) as per procedure 

detailed under ……… 
 
c) Complete final diversion of incoming sewer line in MH 2/1      

 
d) Complete final diversion of incoming sewer line in MH 3/1 

 
      
e) Complete final diversion of incoming sewer line in MH 203457 

 
 
The following is the sequence in which the connections will be made to the new Pump Station. 
 
 

 
 
 

STEP 

 
 

DESCRIPTION 

 
 

RESPONSIBILTY 

FLOW CONTROL 
DURING DRY 

WEATHER FLOW 
(DWF) 

FLOW CONTROL 
DURING PEAK WET 

WEATHER FLOW 
(PWWF) 

1 Grit Chamber (MH1/1)    
1.1 Isolate existing DN225 at U/S and 

D/S MH’s. Close already installed 
DN225 Knife Gate Valve. 
 
 

 
Brisbane 
Water. 

 
Remove Sewer 
from U/S MH as 
required using 

pump out trucks or 
construct 
diversions 

 
Cut in to be 

competed during 
low flow periods. 
Increase no. of 
Pump trucks as 

required. 
1.2 Remove temporary spool section 

from existing DN225 (D/S of Knife 
gate valve). Seal D/S section and 
make benching good. Concrete 
will require accelerator to 
complete connection within the 
allowed time frame. 
 
 

 
PFC 

 
Remove Sewer 
from U/S MH as 
required using 

pump out trucks or 
construct 
diversions 

 
Cut in to be 

competed during 
low flow periods. 
Increase no. of 
Pump trucks as 

required. 

1.3 Remove diversions and open new 
DN225 Knife gate Valve. Sewer is 
now flowing to the new system. 
 
Outcome:  DN225 sewer 
connected to MH1/1 and new PS 
operating thru DN375 RM. Old PS 
operating thru DN375 RM. 
 

 
 

Brisbane 
Water 

 
Through New 

Pump Well 

 
Through New Pump 

Well 
 

2 MH 2/1    
2.1 Isolate existing DN375 U/S and D/S 

of MH 2/1 
 
 

Brisbane 
Water 

 
Remove Sewer 
from U/S MH as 
required using 

pump out trucks or 

 
Cut in to be 

competed during 
low flow periods. 
Increase no. of 
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construct 
diversions 

Pump trucks as 
required. 

2.2 Cut existing DN375 Sewer Line flush 
with the MH walls. Seal the D/S 
end and make good the 
benching in the manhole. 
Concrete will require accelerator 
to complete connection within the 
allowed time frame 

 
 

PFC 

 
Remove Sewer 
from U/S MH as 
required using 

pump out trucks or 
construct 
diversions 

 
Cut in to be 

competed during 
low flow periods. 
Increase no. of 
Pump trucks as 

required. 
2.3 Remove diversions and re-

connect DN375 to MH2/1  
 
Outcome: DN375 sewer 
connected to MH2/1 and new PS 
operating thru DN375 RM. Old PS 
operating thru DN375 RM 
 

 
Brisbane 

Water 

 
Through New 

Pump Well 

 
Through New Pump 

Well 
 

3 MH 3/1    
3.1 Isolate existing  DN 225 Sewer Line 

U/S. 
Brisbane 

Water 
Remove Sewer 
from U/S MH as 
required using 

pump out trucks or 
construct 
diversions 

Cut in to be 
competed during 
low flow periods. 
Increase no. of 
Pump trucks as 

required. 
3.2 Cut existing DN225 Sewer Line flush 

with the MH walls. Seal the D/S 
end and make good the 
benching in the manhole. 
Concrete will require accelerator 
to complete connection within the 
allowed time frame 

 
 

PFC 

 
Remove Sewer 
from U/S MH as 
required using 

pump out trucks or 
construct 
diversions 

 
Cut in to be 

competed during 
low flow periods. 
Increase no. of 
Pump trucks as 

required. 
 

3.3 
 
Remove diversions and re-
connect DN225 to MH3/1  
 
Outcome: DN225 sewer 
connected to MH3/1 and new PS 
operating thru DN375 RM. Old PS 
operating thru DN375 RM 
 

 
Brisbane 

Water 

 
Through New 

Pump Well 

 
Through New Pump 

Well 
 

4 MH 203457    
4.1 Isolate existing  DN 300 Sewer Line 

U/S. 
Brisbane 

Water 
Remove Sewer 
from U/S MH as 
required using 

pump out trucks or 
construct 
diversions 

Cut in to be 
competed during 
low flow periods. 
Increase no. of 
Pump trucks as 

required. 
 Cut existing DN300 Sewer Line flush 

with the MH walls. Seal the D/S 
end and make good the 
benching in the manhole. 
Concrete will require accelerator 
to complete connection within the 
allowed time frame 

 
 

PFC 

 
Remove Sewer 
from U/S MH as 
required using 

pump out trucks or 
construct 
diversions 

 
Cut in to be 

competed during 
low flow periods. 
Increase no. of 
Pump trucks as 

required. 
  

Remove diversions and re-
connect DN300 to MH3/1. Seal 
redundant DN225 line. 

 
Brisbane 

Water 

 
Through New 

Pump Well 

 
Through New Pump 

Well 
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Outcome: MH 203457 connected 
to MH 2/1 and new PS operating 
thru DN375 RM. Old PS operating 
thru DN375 RM 
 

5 The Existing Pump Station is now 
obsolete and decommissioning 
can commence 

PFC / Brisbane 
Water 

 
Through New 

Pump Well 

 
Through New Pump 

Well 
 

 
The new pump station can now be finally commissioned.  
 
 
 
 
 
 
 
 
5.4 After Final Commissioning 
The following works are required to be completed after final commissioning has taken place. The new Pump 
Station SP 302 is fully operational and set in auto mode following Step 5 above. 
 

a) Isolate existing Pump Well. Close existing valve on rising main.  (BW) 
 
b) Turn off Pumps to existing Pump Station and isolate electrically.            (PFC/JPR) 

 
c) Install Blank end on existing rising main     (PFC) 

 
d) Install Blank end to existing rising main at discharge pit    (BW) 

 
e) Remove redundant mechanically equipment in existing wet well and PS.    (PFC/JPR) 

 
f) Remove redundant electrical equipment to existing Pump Station.               (PFC/JPR) 

 
g) Decommission existing MH’s 203463     (PFC) 

 
h) Decommission existing Sewer Lines between MH 203457 and MH 3/1 (PFC) 

 
i) Decommission existing Sewer Lines between existing wet well and MH 203463 and MH 2/1. 

       ` (PFC) 
 

j) Install DN375 DICL pipe between existing Wet well and existing Pump station.  
         (PFC) 

 
k) Stabilise sand fill existing Wet well and PS to the underside of the overflow lines. This will be 

required to be completed in 2 stages. 1- Initial Stabilised sand backfill and 2- placement of fibre 
Crete concrete.      (PFC) 

 
l) Reinstate site        (PFC) 
 
 

 
 
 
 
6.0 REINSTATEMENT OF SYSTEM 
 
Once the testing and commissioning  is complete the existing pump station and the new system will be put 
online as a dual system until all permanent connections to the new system are completed. 
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7.0 PARTICULAR HAZARDS / RISKS 
 
 
7.1  OH & S requirements 
Refer to specific Safe Work Method Statement for each specific task. 
 
 
7.2 Environment  
 

• Water used in the testing will be recycled where possible. 
 

• BW to nominate the process for the final discharge of the water used. 
 

 
 

 
• During the Pre-commissioning of the pump station and while the existing pump station is off 

line the sewer levels will need to be monitored as the existing well will act as storage for the 
incoming sewer. The Overflow lines should be plugged prior  

 
 
To Pre-commissioning so as to stop sewer entering the new well and contaminating the 
water being used. Should levels rise to the limits prior to completion of the testing the testing 
may need to be stopped and the existing sytem put back on line to drop the levels in the 
well. 
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PFC CONSTRUCTION PTY. LTD.  
ABN 27 091 807 797 

 
 
 
 

An AS 9001:2000 accredited Organisation 
ABN 27 091 807 797 
Tel: 02-9700 0577 
Fax: 02-9700 0588 

                                                                                           Mob:       0417 273 604 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 

MANUFACTURERS TEST DATA 
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                                  PFC CONSTRUCTION PTY. LTD.  
 
 
 
An AS 9001:2000 accredited Organisation 

ABN 27 091 807 797 
Tel: 02-9700 0577 
Fax: 02-9700 0588 

                                                                                                 Mob:  0417 273 604 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 
 

PRE-COMMISSIONING TEST DATA 
 
 
 
 
 
 
 

THIS INFORMATION WILL BE ADDED AFTER PRE-COMMISSIONING IS COMPLETE 
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                                   PFC CONSTRUCTION PTY. LTD.  
 

 
 
 
An AS 9001:2000 accredited Organisation 

ABN 27 091 807 797 
Tel: 02-9700 0577 
Fax: 02-9700 0588 

                                                                                                 Mob:  0417 273 604 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 
 

FUNCTIONAL SPECIFICATION FOR SP 302 PROGRESS RD 
DEVELOPED AND SUPPLIED BY BRISBANE WATER Version No. 2 
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BRISBANE WATER 

Network Control Systems 
 
 
 
 

FUNTIONAL SPECIFICATION 

 

SP302 Progress Rd #2 

 

Sewage Pumping Station 

Submersible 2 Pumps With VSD (interlocked) 
Version 0.02 
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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 SP302 at Progress Rd 
#2, Wacol.  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” 1. This 
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 SP302 Progress Rd #2 is identical to the above standard (SPSV3) with the 
following exceptions, the third pump is removed and only 1 pump is allowed to run at any given 
time. There is a risk of overflows due to the heading up in the Discharge MH with both pumps 
working, therefore it is recommended that the pumps be interlocked. NB The pumps are physically 
interlocked within the switchboard wiring and logically interlocked within the PLC software. 
All site specific values are detailed in this document.  The site specific details and the non standard 
functional requirements in this document were derived from the “Project Delivery Document” 
written by Ross Anderson and Associates Pty Ltd (2). Some site specific values were provided by the 
Commissioning Manager, Reg McGirr.  

 

Figure 1: SP302 Location Map 
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1.1 Site Background 
The Progress Road conventional pump station (SP069) and 200/300mm diameter CI rising main 
were constructed in 1964 to service the Wacol Industrial Estate.  It is located off Progress Road 
adjacent to Sandy Creek in Wacol, with the rising main to the old Wacol Wastewater Treatment 
Plant located alongside the Ipswich - Brisbane Highway. 
In 1980, the sewerage system was upgraded with the abandonment of the old Wacol WWTP and 
construction of a new 375mm diameter AC rising main, located alongside the existing 200/300 mm 
diameter CI rising main to a discharge Maintenance Hole delivering into the 375 mm diameter 
gravity sewer to Sanananda St Pump Station.  Sanananda St PS pumps to the Darra and Oxley 
Creek Branch Sewer and the Oxley WWTP, with partial flow diversion currently under construction to 
the Wacol Treatment Plant. 
The current Progress Road Pump Station (SP069) receives trade waste, is nearing design capacity 
and presents a high risk to the environment from dry weather overflows.  The proposed pump 
station SP302 (which will replace the existing pump station), rising main and associated works will 
provide: 

• for the pumping of ultimate sewage flows from the catchment (160L/s at approximately 

35metres head). 

• operational improvements to allow pump well isolation and grit removal. 

• additional storage for dry weather overflows by using the existing wet and dry well 

structures. 

• reduced risk of sewage overflows to the environment. 
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1.2 General Process Description 
The Progress Road Pump Station currently delivers approximately 110L/s from each pump.  This will 
be upgraded with new pumps capable of pumping a flow of 160L/s against an estimated system 
head of 35 metres. 
The lack of dry weather overflow storage in the existing wet well is a current risk which will be 
reduced with the construction of the new wet well.  The new wet well will be connected to the old 
facilities so that overflows may readily enter the storage and be drained back to the new wet well.  
The operating philosophy of the overflow storage shall be determined in consultation with 
operations staff. 
The duty pump will be requested to start at minimum speed (35 Hz) when the wet well level 
exceeds the start Duty level (10.100 mAHD).  The pump will then operate under PID control to 
maintain level at 10.200 mAHD.  The pump speed shall be capable of varying from minimum speed 
of 35 Hz to deliver approximately 50 l/sec to maximum speed of 50Hz to deliver approximately 160 
l/sec. The modulating PID control will continue until the Stop Duty level (8.900 mAHD) is reached.  
For a full description of control algorithm of the station refer to the standard function specification 
“SPSV3 SEWAGE PUMPING STATION SUBMERSIBLE 3 PUMPS WITH VFD” (1). Note that the SP302 
Progress Rd #2 site only contains 2 VSD pumps and only one VSD pump is allowed to operate at 
any given time. There is a risk of overflows due to the heading up in the Discharge MH with both 
pumps working, therefore it is recommended that the pumps be interlocked. NB The pumps are 
physically interlocked within the switchboard wiring and logically interlocked within the PLC 
software. 
Ref: Drg No: 486/5/7-JB 004  New 200 DN DICL Overflow Return Pipe. The above Overflow Return 
Pipe has a 200 DN Kinifegate valve fitted to pipework in the existing Pump Station this valve is 
normally closed.    
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2 EQUIPMENT INSTALLED 
2.1 Standard Equipment 
SP302 Progress Rd #2 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. 

Pumps Two Grundfoss submersible pumps with 122 kW four pole electric motors are installed in 
the wet well. Each pump is fitted with moisture probes in the oil chamber and thermistors 
in the stator windings. 

Pump Starters Two Danfoss Variable Frequency Drives (VLT8200) are installed in the pump station 
switchboard. 

Flow meters One ABB Magmaster electromagnetic flow meters is installed in the discharge mains.  
The flowmeter will be used in the flow control algorithm (PID Loop) to control the speed 
of the pumps. This flowmeter is not buried. 

Level Sensors One Vega hydrostatic level transmitter installed in the wet well. 
One Multitrode level probe (Surcharge imminent) installed in the wet well. 

Pressure 
Transmitters 

One Vega D84 pressure transmitters are installed on the discharge side of the pumps. 

2.2 Non Standard Equipment 
SP302 Progress Rd #2 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 
Generator 

The switchboard will have a generator permanently connected. 

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”. 3  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. 
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3 CONTROL PHILOSOPHYX 
 

Figure 2: SP302 Station Level Set Points 
SOME LEVELS MAY CHANGE ACCORDING TO COMMISSIONING FIGURES 

Surcharge Occuring

Surcharge Imminent

High Limit

PID Setpoint
Start Duty A

Stop Duty A

Low Level  Alarm

Wet Well (Probe) Elevation

Inhibited Start Level

Inhibited Stop Level

Wet Well Range 4.000     m

INLET

10.370 mAHD

NEW WET WELLOLD DRY WELLOLD WET WELLNEW GRIT CHAMBER

9.900 mAHD 9.800 mAHD

9.640 mAHD
9.440 mAHD

11.600 mAHD

11.700 mAHD

11.600 mAHD

11.800 mAHD
Emergency Storage 11.700 mAHD

Emergency Storage Imm

11.931 mAHD

12.231 mAHD

11.400 mAHD

Knife Gate

10.900 mAHD

8.700 mAHD

8.900 mAHD

8.700 mAHD

10.100 mAHD

10.200 mAHD

8.200 mAHD

12.231 mAHD
To Overflow Structure

10.550 mAHD
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3.1 Site Specific Values 
Table 1: Site Specific Constants defined in the PLC 

Tag Name Description Type Valu
e 

Units 

Sewerage Pumping Station    
Stn01grSurchPumpingTime Surcharge pumping duration 3 Integer TBA Sec 
Delivery flow    
Flw0[x]txRange Delivery flow – Range Real 300 l/s  
Stn01grMinFlow1Pmp Delivery flow – Minimum flow  – 1 Pump Real 50 l/s  
Stn01grMaxFlow1Pmp Delivery flow – Maximum flow – 1 Pump Real 160 l/s  
Stn01grMinFlow2Pmp Delivery flow – Minimum flow  – 2 Pump Real N/A   
Stn01grMaxFlow2Pmp Delivery flow – Maximum flow – 2 Pump Real N/A  
Delivery pressure    
Pre01txRange 

Delivery  pressure – Range   (NB  0 - 70M) Real 7000 
mmAHD/1
0 

Pre01txZero 
Delivery  pressure – Elevation of the transducer Real T.B.A 

mmAHD/1
0 

Pump Blockage    
Stn01grPmpBlockFlowKneeS
P 

Flow blocked limit for flow/level PID control 
(knee) Integer 1000 l/s x 10 

Stn01grPmpBlockSpeedKne
eSP 

VFD speed blocked limit for flow/level PID control 
(knee) Integer 4800 Hz x 100 

Stn01grPmpBlockSpeedMin
SP 

VFD speed blocked limit for minimum flow PID 
control  Integer 4000 Hz x 100 

Wet well level    
Wwl01txRange Wet well level range Integer 4000 mm 
Wwl01txSurchImmLevelSP Wet well surcharge imminent level Integer 11.931 mmAHD 
Wwl01grInhStartLevelSP Wet well inhibit mode start level Integer 11.800 mmAHD 
Wwl01grInhStopLevelSP Wet well inhibit mode stop level Integer 11.600 mmAHD 
Wwl01grRunatMaxLvlSP Wet well run at maximum speed level Integer 10.900 mmAHD 
Wwl01txDtyBStartLevelSP Wet well  duty B pump start level Integer N/A mmAHD 
Wwl01txPIDLevelSP Wet well  PID set point Integer 10.200 mmAHD 
Wwl01txDtyAStartLevelSP Wet well  duty A pump start level Integer 10.100 mmAHD 
Wwl01txDtyBStopLevelSP Wet well  duty B pump stop level Integer N/A mmAHD 
Wwl01txDtyAStopLevelSP Wet well  duty A pump stop level Integer 8.700 mmAHD 
Wwl01txZero Wet well empty level (4mA of Probe) Integer 8.200 mmAHD 
Variable Frequency Drive    
Stn01grMinSpeed Variable Frequency Drive – Minimum Speed Integer 3500 Hz x 100 
Stn01grMaxSpeed Variable Frequency Drive – Maximum Speed Integer 5000 Hz x 100 

Table 2: Site Specific Constants defined in the RTU 
Tag Name Description Type Value Units 
flw1almInhibitTm Delivery flow - Alarm inhibit timer Integer 15 sec 
pre1almInhibitTm Delivery pressure - Alarm inhibit timer Integer 15 sec 
wwl1surchLvlVol Wet well volume at surcharge level Real T.B.A kl 
wwl1lvlSurcharge Wet well surcharge occurring level Real 12.231 mAHD 
Pumps 1 & 2    
Pmp[x]almInhPwrTm Pump [x] - Motor power alarm inhibit timer. Integer 15 sec 
pmp[x]almInhCrntTm Pump [x] - Motor current alarm inhibit timer. Integer 15 sec 
pmp[x]currRange Pump [x] - Motor current range Real T.B.A Amps 

Table 3: Site Specific Variable defined in the RTU 
Wet well level    

wwl1highLimit Wet well level - High alarm set point 
Integer 1090

0 mmAHD 
wwl1lowLimit Wet well level - Low alarm set point Integer 8700 mmAHD 
Delivery flow    
flw1highLimit Delivery flow - High alarm set point Integer max ml/s x 10 
flw1lowLimit Delivery flow - Low alarm set point Integer min ml/s x 10 
Delivery pressure    
pre1highLimit Delivery pressure DN1370 – High alarm set point Integer max mmAHD 
pre1lowLimit Delivery pressure DN1370 – Low alarm set point Integer min mmAHD 
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Pumps 1 & 2    
pmp[x]currHiLimit Pump [x] - Motor current high alarm set point 4 Integer T.B.A mAmps 
pmp[x]currLoLimit Pump [x] - Motor current low alarm set point 5 Integer T.B.A mAmps 
pmp[x]powHiLimit Pump [x] - Motor power high alarm set point Integer T.B.A Watts 
pmp[x]powLoLimit Pump [x] - Motor power low alarm set point Integer T.B.A Watts 
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Table 4: Wet Well Level vs Volume Data (not including Emergency Storage Volume) 
 Height 

(mAHD) 
Volume 

m³ 
Remaining 
Storage m³ % Level % Volume 

1 8.500 0.000  0.0 0.0 
2 8.700     
3 8.900     
4 9.200     
5 9.400     
6 9.800     
7 9.900     
8 10.000     
9 10.200     

10 10.400     
11 10.600     
12 10.800     
13 11.000     
14 11.200     
15 11.400     
16 11.600     
17 11.700     
18 11.800     
19 12.000     
20 12.231  0.000 100.0 100.0 

 

Table 5: Emergencty Storage Level vs Volume Data 
 Height 

(mAHD) 
Volume 

m³ 
Remaining 
Storage m³ % Level % Volume 

1 9.400 0.000  0.0 0.0 
2 9.800     
3 9.900     
4 10.000     
5 10.200     
6 10.400     
7 10.600     
8 10.800     
9 11.000     

10 11.200     
11 11.400     
12 11.600     
13 11.700     
14 11.800     
15 12.000     
16 12.231  0.000 100.0 100.0 
17 - - - - - 
18 - - - - - 
19 - - - - - 
20 - - - - - 
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3.2 Non Standard Monitoring and Alarms 
3.2.1 Emergency Storage Level 
As the Vega probe takes a few seconds to initialise, all the wet well alarms except for invalid, are 
suppressed for 10 seconds upon RTU start up 

Invalid 
The signal is deemed invalid if it is  
Less than (4mA – dead band) or greater than (20mA + dead band) for 1 second. 
Once the invalid alarm has been activated it can only be reset when the signal is both greater 
than 4mA and less than 20mA for 20 seconds.  The time delays ensure that a signal is truly invalid 
before an alarm is set and that it is stable before it is reset. The dead band is calculated using the 
site invalid hysteresis value multiplied by the range. 
If the gravity sewer level becomes invalid, the gravity sewer low and high alarm alarms are 
suppressed.   
NOTE: As the level is backed up by the battery – the site power does not suppress the invalid alarm. 

Wet Well Level mAHD 
After the standard conversion from RTU raw counts (800-4000) to engineering units (meters) this 
signal is converted to mAHD to be able to do a meaningful comparison between different sites.  
The following formulas are used to calculate these values. 
 ES (mAHD) = ES (meters) + ES Zero Level (mAHD) 
IDTS Database Record Name 
Plant Quantity Description 
Wet_well Level Wet Well Level 
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3.3 Non Standard IDTS Picture 
The details picture for the new SP302 Progress Rd #2 will be based upon the standard picture for a 2 
pump submersible and have the following additional features: 

• Overflow chamber visual indication 

• Mobile Generator icon 

 

 

Figure 3: SP302 Progress Rd #2 Operator Schematic 
 
 
 
 

3.4 Sewer Network Overview 
The sewer network overview page will be updated to replace the existing SP069 Progress Rd in the 
S2 Oxley Sewer network with the new SP302 Progress Rd #2.

Surcharge 
Chamber 
graphic TBA 
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4. Other Records 
Construction Method Statements 
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CM9BW
Note
This list does not represent Contractual Defects. However issues relating to the pump station that should be considered during the warranty/defect period.
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