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ELECTRICAL SERVICEV REPORT 3251-01

Qld Electrical Contractor: 57221 101 Cobalt St,  Carole Park
. Queensland 4300

Telephone: (61-7) 3712 3400
Facsimile:  (61-7) 3712 3444

b,

Al

| HVAC hps JOB NO. CLIENT'S ORDER NO.:

3251

CLIENT: »
Brisbane City Council

ADDRESS WHERE THE ELECTRICAL WORK WAS UNDERTAKEN:
Heroes Ave. Sewerage Pump Station SP103 Taringa.

POSTAL ADDRESS (IF DIFFERENT FROM ABOVE):

DETAILS OF WORK :Installation of 3 phase consumer mains from padmount transformer to main switchboard. Installation of
new main switchboard. Installation of 3 phase supplies to 3 Pumps. General light and power throughout pump station )
building. Associated controls and ancilliary equipment relating to the operation of the pump station. Equipment generally as
detailed on drawing no. 0203-E101 Rev B Schematic Diagram. As Built. Main Switchboard constructed and approved as per
design drawings. Commisioning sheets attached

DETAILS OF REPAIRS PERFORMED (IF APPLICABLE):

'DETAILS OF DEFECTS *(HIGHLIGHTED POST-INSTALLATION/REMEDIED

| We hereby certify that the Works on the above-mentioned installation have been inspected and tested in

accordance with the Prescribed Procedure and that such work complies with the requirements of
AS/NZS3000:2000, The Electricity Act, and its Amendments, and has been connected to the source of

supply.

* Cross out that which is not applicable.

)

5P 103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

ELECTRICIAN (PRINT NAME): ’ ‘ CERTIFICATE OF COMPETENCY: 36679
lan Reed ' '
| SIGNATURE OF ELECTRICIAN: / ;’M DATE: 2/09/05 ,
ot ) .

olGNATURE OF CLIENT REPRESEN TIVE: » DATE:
Page 1 of 2 . Date of Last Revision: 17/5/2002 C:\WINNT\Profilestian.reed\Desktop\Certificate of

. ~ . . . Testdoc
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X
Activity , commissioning Activity Duration . Comments
-No. e ' -
41 Pipework Hydrostatic 29/07/2005 to |'1. 29/07/05 - First BW witness test, test failed due to pump 3 suction line Ieakage
A Pressure Testing 04/08/2005 | 2. 04/08/05 — Second BW witness test, test passed and signed off by Reg McGirr
42 Switchboard Pre- 13/07/2005 to | 1. 13/07/05 — Earthing and general wiring & visual inspection completed, witnessed by
Commissioning SAT 20/07/2005 | ~ Mike Tomlinson

P , 2. 14/07/05 - Continuity test, meggaring of pump motors, witnessed by Mike Tomlinson

3. 15/07/05 - Component operational test barring pumps, instrumentation and generator
tests which were seperately tested in 4.4, 4.5 and 5.1

_ 4. 20/07/05 - Field I/0 points checked
43 |VSDs Programming 19/07/2005 to | 1. 19/07/05 — Danfoss programmed drive 1, drive 2 exploded during AMA test
11/08/2005 | 2. 20/07/05 — Danfoss programmed drive 3 off drive 1 settings
3. 22/07/05 — Danfoss repaired drive 2
4. 23/07/05 - Drive 2 re-installed into switchboard
5. 25/07/05 - Drive 2 programmed off drive 1 settings
; 6. 11/08/05 — Modified parameters during functional testing (Parameter 117 — enable
. pump thermistor functionality, Parameter 207 — increase ramp down time to reduce DC
link overvoltage when emergency stop was pressed on the respective running pump)
44 | Pumps Pre- _ 08/08/2005 | 1. 08/08/05 — All 3 pumps local start/stop ok, rotation ok, prior to 5.2 Pump Performance
" | Commissioning Testing Testing, witnessed by Reg McGirr and Grant Kerr

(rr) ..Heroes Ave Commissioning Report.doc
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Activity | Commissioning Activity Duration Comments
No. -
45 Instrument Calibration 20/08/2005 to | 1. 20/08/05 — ABB flowmeter calibration, Calmaster equnpment battery failed during
and Commissioning 21/08/2005 calibration, witnessed by Mike Tomlinson
' ‘ 2. 21/08/05 — ABB flowmeter calibration ok, refer ABB Verification Certificate
. 05/08/05 — Vega pressure transmitter calibration, calibrated pressure gauge failed
during test, witnessed by Mike Tomlinson
. 08/08/05 — Vega pressure transmitter calibration, feading‘s approx 10% error, witnessed
by Reg McGirr
. 09/08/05 — Vega pressure transmitter calibration ok, refer Instrument Callbratlon Sheet,
witnessed by Reg McGirr and Mike Heritage ~
5.1 Switchboard Functional 09/08/05 to 1. 09/08/05 — Switchboard functional tests ok including pumping action and PID tuning
Testing 13/08/05 when wet well was gradually filled with more water, refer HVAC and Brisbane Water

NCS Functional Test Sheets, witnessed by Reg McGirr

10/08/05 AM — Switchboard functional test — BW Alex Witthoft completed own tests
including pumping action when water was pumped out of wet well, also tested pump

" thermistor and other field 1/Os — refer HVAC and Brisbane Water NCS Functional Test

Sheets.

10/08/05 PM — Generator control plug was reinstated to the switchboard to test
generator. This immediately caused the ATS to-changeover to backup supply. Grant
Kerr identified incorrect wirings in both MCBR and GCBR relays. This resulted in blown
GCBR relay and PFR1 fuse in the switchboard, and blown /O fuses at the generator -
end. The wirings were immediately fixed by Grant Kerr while damaged parts were
replaced the following day 11/08/05 AM.

11/08/05 —~ Switchboard functional test — All generator tests ok, W|tnessed by Reg

‘ McGirr

13/08/05 — Fixed Grundfos Moisture in Oil SARI2 rélay wirings, wirings were incorrect
prior. Ali 3 oil relays tested ok including simulating alarms to PLC.

‘Q-Pulse 1d TMS993

{rr} ..Heroes Ave Commissioning Report.doc
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Activity
No.

wommissioning Activity

Duration

Comments

* Note VSDs trip on Alarm 7 — DC Link Overvoltage when emergency stop of a pump

| increasing ramp down speed.

| as a design issue.

running at full speed was engaged. This was rectified on 11/08/05 when Danfoss advised

* HOWEVER, during generator testings on 11/08/05, Alarm 7 re-occurred due to VSDs
loosing total power (ie. No control supplies to VSDs). This is different to an emergency
stop scenario because e-stops do not interrupt control supplies. The alarms were identifed

5.2

Purhp Performance

Testing

08/08/05 to
09/08/05

1. 08/08/05 —~ 50Hz, 40Hz, 33Hz single pump points tested and recorded, witnessed by }
Reg McGirr and Andrew White. Note approximate pressure gauge of ‘+8m’ was used i
during recordings

2. 09/08/05 — 28Hz single pump and 50Hz two pumps points tested and recorded,
witnessed by Reg McGirr.

53

Harmonic Filter
Commissioning

- 11/08/05

ECO commissioned harmonic filter including recording of harmonics refer to
commissioning report dated 15/08/05

Notes

" Q-Pulse Id TMS993

{rr} ..Heroes Ave Commissioning Report.doc

» 50Hz, 40Hz, 33Hz single pump performance testlng taken at level 6360mm from survey point to first-filed water level (equivalent to 26 to
29% on wet well level gauge)

. 28Hz single pump and 50Hz two pumps perfomance testing taken at level 5357mm from survey point to- second filled water level
(equivalent to 42 to 43% on wet well level gauge).

o' 0% to 100% wet well level gauge is equivalently ranged from 0 to 8 metres (existing Vegawell 72 level transmitter calibrated by Bill Collie)

ACTlve 10/12/2014 Poge 7 Of 317.
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 Heroes Avenue Sewage
Pump Station
Commlsswmng Plan

21 Prepared by: William Wong HVAC/hps Queensland Pty Ltd
o 101 Cobalt Street, Carole Park Qld 4300
Last revision: 16/08/2005 Ph: 3712.3400 Email: info@hvacgqgld.com

i V Fax: 3712.3444 Web: www.hvacqgld.com

ISO 9001

APPROVID COMPANY.
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1. VERSION CONTROL

HVAC hps

Q-Pulse Id TMS993

Commissioning Plan

Active 10/12/2014

Version Date Author Details
10 | 12/05/05 |  Wiliam Wong Initial Draft
1.1 02/06/05 | William Wong Update on draft
1.2 10/06/05 |  William Wong Update / additions
1.3 04/07/05 William Wong Update to reflect comments by Brisbane
' Water and Common Logic
1.4 14/07/05 William Wong Update to reflect corhments by Brisbane
| Water and sité meeting on 12/07/05
1.5 21/07/05 William Wong Update to reflect comments by Brisbane
| Water and site meeting on 19/07/05
1.6 28/07/05 William Wong Update to reflect comments by Brisbane
Water at site meeting on 28/07/05:
- Update' recirculating sys{em drawin_g' :
- Update timeline on page 11
\ - Correct pump nameplates on page 19
1.7 03/08/05 | ~ William Wong Update to reflect comments (made on site
02/08/05) on changing method of calibrating
_ the pressure transmitter — pages 22 to 23
1.8 16/08/05 William Wong 'Update to reflect chénges to harmonics
| ’ recording
Heroes Avenue Sewage P\jmp Station Page 4 of 33
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2. COMMISSIONING PLAN
2.1 Purpose

This plan details the description of methods and processes involved in site testing the

‘Heroes Avenue Pump Station portion of Contract BW.30079-02/03, including pre-

commissioning and'commissioningv of the system resUIting in the production of a

Commissioning Inspection and Test Plan (ITP).

2.2 Scopé

“The scope of the project consists of.the removal of old switchboard and pumping

system, and the installation of a new switchboard and pumping system that is redirected

into the S1 sewer line.

The switchboard is tested separately in the workshop and then delivered to site to be
installed by HVAC. The construction of the switchboard follows the process of sheet

metal, minor bar works, power cable works, then electrical and control fit out.

Electrical installation follows the process of mains cabling, generator cabling, pumps

cabling, and electrical and control cabling for field devices, as per cable schedule.

Mechanical installation follows the process of pumps installation, and associated

pipework and valves installation, as per issued for construction drawings. -

- 2.3 References

2.3.1 Specifications A

e CoOmmissioning attachment of Contract BW.30079-02/03 Redirection of Heroes
Avenue Sewage Pump Station, Mechanical & Electrical Fitout & Commissioning

o Brisbane Water Heroes Avenue Pump Station Functional Specificétion

o All associated Brisban'e Water specifications supplied for the project

Heroes Avenue Sewage Pump Station Page 5 of 33
Commissioning Plan '
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|
\
|

E 2.3.2 Drawings

All electrical drawings as per specification supplied by Brisbane Water (Drawings no.

! 486/5/7-LI010 to 486/5/7-L1030)

| e All civil and mechanical drawings as per specification supplied by Brisbane Water

(Drawings no. 486/5/7-L1005 to 486/5/7-L1009) |

Lo e All associated Brisbahe Water standard drawings supplied for the project

e - Switchboard sheet metal design drawings supplied by MPA Engineering (Drawings
no. 7690-G10 to 7690-G12) ' | -

e Harmonic filter circuit diagram and general arrangement drawings supplied by

" Capacitor Technologies {Drawings no. CT-3750E1, CT-3750M11)

2.3.3 Testing and Certifying Documents

¢ Switchboard Factory Acceptance Testing (FAT) document supplied by MPA
Engineering

e Hydrostatic pressure test sheets and repor{

¢ Switchboard Pre-commissioning Site Acceptance Testing (SAT) document supplied

by Common Logic

e Factory calibration certificates for pressure transmitter and flowmeter instrumentation

Variable speed drives programming parameter record

s Pumps pre-commissioning test sheets

s Switchboard functional test sheets

° F'ump performance testing record -

e Pump schedule/curve and factory certifying documents

e Brisbane Water Network Control Systems Pre-commissioning Acceptance Test
Document - -

o Brisbane Water Network Control Systems Site Acceptance Test Document

» - Defect Notice Template

Heroes Avenue Sewage Pump Station , Page 6 of 33
Commissioning Plan
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234 Management Plans & Documents
¢ Site Environmental Management Plan
e Site Workplace Health & Safety Plan

e Project Quality Plan

j 2.4 Staff Responsibilities

Project Manager — Graham James, to prepare commissioning plan, ensure that ITPs
are complete and pre-commissioning done prior to -commissioning, coordinate

commissioning activities, and to observe and verify as required.

| Project Engineer — William Wong, to prepare commissioning plan, coordinate and
assist in pre-commissioning and commissioning activities.
Mechanical Supervisor — Rene Bongers, to conduct mechanical pre-commissioning

activities, and to assist in commissioning as required.

Commissioning Engineer - Common Logic — Grant Kerr, to commission pump -

station station as per contract specification 4.2.1.

Energy Correction Options (ECO) — Paul Crust, to commission harmonic filter and

record harmonics the station under various loads detailed in the specification.

| Vega Australia Representative — Bradley Bailey, to calibrate and commission
pressure transmitter, and to provide certification documents.
ABB Australia Representative, to calibrate and commission flowm_eter, and to provide

certification documents.

Grundfos Pumps — Andrew White, to certify correct pump installation, and observe

and verify pump performances conform to specification.

\ Heroes Avenue Sewage Pump Station ' Page 7 of 33
H\\]\\AC hpﬁ Commissioning Plan _
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Danfoss Australia — Nick Taylor, to assist in programming the VSDs, and observe and

verify its correct operation.

SE Power Representative, to commission Brisbane Water generator set. !

BW Commissioning Representative - Reg McGirr, to witness commissioning

activities, and to observe and verify as required, as per contract specification 4.2.2. !

BW Networks Representative — Alex Witthoft, to program, operate and monitor the

PLC and RTU to ensure p‘roper operation of the pump station control system.

2.5'Fres’h Water Recirculating System

Due to the unavailablility of the S1 sewer line in time for the commissioning of the
Heroes Avenue Sewage Pump Station, the decision was made to commission the

station using a fresh water recirculating system arrangement.

< Insert details and drawing of fresh water recirculating system afrangement >

Ny Heroes Avenue Sewage Pump Station Page 8 of 33
HWC hps Commissioning Plan ’

S
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MATERIAL LIST ‘
ITEM DESCRIPTION No. OFF| REMARKS
1| DN375 STRAIGHT PIPE SC FROM PUMPWEL[ 1 EXISTING
2 | DN375 STRAIGHT PIPE FL-SCx 1025LONG | 1 EXISTING
3 | DN375 STRAIGHT PIPE FL-SP x 1350 LONG 1 EXISTING
4 | DN375 STRAIGHT PIPE SO-SPx 1170LONG | 1 -
5 | DN300 STRAIGHT PIPE FL-SOX 1025LONG | 1 -
6 | DN375 MAGNETIC FLOW METER 1 EXISTING
7 | DN375 DISMANTLING JOINT 1 EXISTING
8 | DN375 STRAIGHT PIPE FL-FL x 900 LONG 1 EXISTING
9 | DN375 GATE VALVE : 1 EXISTING
10 | DN375/DN400 ADAPTOR PLATE 1 SEE SKETCH
11| DN40D TABLE D S.0. FLANGE 1 -
12 | DN400 x STD WT BLACK PIPE x 84 LONG 1
13| DN400 x STD WT LR 90° ELBOW - 3 -
14 | DN40D x STD WT BLACK PIPE x 800 LONG 1 TO BE CONFIRMED
15 | DN400 x STD WT BLACK PIPE x 10 LONG 1 TO BE CONFIRMED
15)
13
700
I

EXISTING WET WELL COVER __|

APPROXIMATE POSITIONONLY |

—

PLAN
SCALE 1:50

Active 10/12/2014

1

EXISTING FL-$P
IN PLACE

Page 17 of 317




AR m £ n B L D) e

=

11
7
13
W

NI2TE t IR AV QR THE RN END OF VALVE PIT )

L — - Q-Puisetet TMS993 e - - — -

[

o OFF REMARKS

" DNGT5 STRAIGHT PIPE §
DIM3TS STRAIGHT FIPE FLEC ¢ 1025LONG
DTS ELANGED TEE - PRESSURE GAUGE
DN3TS STRAIGHT FIPE FLEC « 1025 L0M3
DNGI0 5 YRAIGHT FIPE FISF » 1025 LONG
CN375 MAGNETIC FLOW METER

. DTS STRAIGHT FIPE FLEL » 5001 ONG
D375 GATE VALYE
DTS00 ADAPTOR PLATE

| [N400 TABLE 0 8.0, FLANGE

, DNHDO « 5TD WIT SLACK PIPE » 34 LONG

© CNADD x 5TD VAT LR 50 ELROW

_ DNADO x STRWT BLACE PIFE 1 806 {.0NG

© DN STE VIT ALACK PIPE 1 8545 LONG

FROM PUMPWELL]

EXISTING
EXISTING
EASTING
SEE NOTE!
SEE NOTEN

- ERISTING

EXISTING
EXISTING

SZE SKE"CH

T BE SOMFIRMED
10 BE SONFIRMED

C
EXISTMC WET WELL COVER. |
APFROYIMATE POSITION OMLY

PLAN
SCALE 1:50

—_-Active 10/12/2014
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2.6 Procedures

2.6.1 Factory Acceptance Testing

The switchboard has been delivered to site and all FAT ieétings have been completed
by MPA Engineering. Refer to Section 3. FACTORY ACCEPTANCE TESTING for

testing procedures and completed test sheets.

2.6.2 Pre-Commissioning
All activities prior functional and pump performance tests are classed as "Pre-
Commissioning”. All mechanical and electrical installations by HVAC shall be tested.

The following is a brief description of the activities involved:

1. Hydrostatic Pressure Testing — test for any leaks in the pumping system, ie.
pipework, valves, pump seals, etc;

2. Switchboard Pre-Commissioni'ng SAT - all tests prior to energising the
switchboard and component test after energisation; test for insulation and resistance,
earthing system, general wiring & inspection, point to point test of field wirihgs,
component operational test after energisation; |

3. Variable Speed Drives Programming — check and program parameters to ensure
correct motor settings and correct communication between VSDs and control
system, to meet functional specification;

4. Pumps Pre-Commissioning Testing — motor directional check, general inspection

and checking of operation;

5. Instrumentation Calibration 'and Commissioning ~ on site calibration and

commissioning of pressure transmitter and flowmeter by manufacturer;
6. Brisbane Water Pre-Commissioning — standard pre-commissioning acceptance
testing conducted by Brisbane Water Network Control Systems, and may include I/O

checks.

Refer to S}ection 4. PRE-COMMISSIONING for the procedures and test sheets for the

above activities.

Heroes Avenue Sewage Pump Station Page 9 of 33
Commissioning Plan ‘ '
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2.6.3 Commissioning

The following is a brief description of the activities that cover commissioning:

_ 1. Switchboard Functional Tesfing — check functionality of the switchboard by testing
every device to verify correct operation, all faults shall be simulated and indicated to
the relevant PLC/RTU 1/O point; |

2. Brisbane Water Site Acceptance Testing — standard site acceptance testing
conducted by Brisbane Water Netwbrk Control Systems to test pump station
functionality;

3. Pump Performance Testing — verify pump performance by running pumps to
various test points, and observe result matches pump curve; ‘

4. Harmonic Filter Commissioning — commission harmonic filter and testing by
recording of harmonics at various pump loads detailed in the specification, to prove

the filter has the calculate effect on the harmonic portion of the VSD system.

Refer to Section 5. COMMISSIONING for the procedures and test sheets for the above

activities,

- Heroes Avenue Sewage Pump Station : Page 10 of 33
Commissioning Plan ’
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2.7 Timeilin'e

Below is an approximate order and duration of activities throughout commissioning.

COMMISSIONING ACTIVITIES DATES
. Factory Acceptance Testing ’ o

: ¢ Switchboard FAT o ' ' Completed (03/12/2004)
; Pre-Commissioning o

o Hydrostatic Pressure Testing 18/07/2005

e Switchboard Pre-Corhmissioning SAT 13/07/2005 — 15/07/2005

e Variable Speed Drives Programming _ - 19/07/2005

e Pumps Pre-Cbmmissioning Testing 19/07/2005

¢ Instrumentation Calibration and Commissioning 20/07/2005

« Brisbane Water Pre-Commissioning 14/07/2005 — 15/07/2005

Commissioning | |

¢ . Switchboard Functional Testing 19/07/2005 — 21/07/2005

e Brisbane Water Site Acceptance Tésting , 19/07/2005 — 21/07/2005

e Pump Performance Testing 22/07/2005

« Harmonic Filter Commissioning 25/07/2005

e Pump Draft Test Results Submission to BW 1 26/07/2005

¢ Remove Recirculating Piping After BW 28/07/2005

Review/Approve of Pump Draft Test Results

\Y Heroes Avenue Sewage Pump Station Page 11 of 33
HW\C E.EPS Commissioning Plan
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‘2.8 Commissioning Inspection and Test Plan

< Commissioning ITP Attachment >

N\ Heroes Avenue Sewage Pump Station Page 12 of 33
HV\\AC hpg Commissioning Plan _
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INSPECTION

LEGEND

REVISION DATE

ITEM NUMBERS REVISED '

" ITP REVISION STATUS

ISSUE STATUS

" ACTIVITY _ DEFINITIONS
0. Visual Inspection ‘ - 28/06/2005 1to 10 Approval
(A) Action ’
(H) Hold Point Work must not proceed until inspection activity has been carried out.
(T) Third Party Outside agency nominated by client or end user involvement
(W) Witness Point Work may proceed where inspection personnel are not available at the specified time.
(M) Monitor Monitor on a random basis would be visual or dimensional or eéxam. of records, etc. . OMPA PROCEDUR
(S) Send Send documents to purchaser for approval. P-001 MANAGING CUR SYSTEM
(E) Examine Examine and endorse records for compliance to Quality Plan P-002 ESTIMATING
o *BBRE,VI‘ATIONS D O P-003 LAUNCHING THE PROJECT
WPTS Weld Procedure Specification P-004 PROJECT IN PROGRESS
WPQR Weld Procedure Qualification Record P-005 PROJECT WRAP UP
NCR Non Conformance Report P-006 AFTER CARE
scC’ Subcontractor P-007 REPORTING |
MDR Manufacturers Data Report P-008 PROCESS CONTROL
Ji Job Instructions P-010 TRAINING
POA Purchase Order Attachments (eg. Form 06a for ductwork) pP-012 AUDITING AND WORKPLACE INSPECTION
R R DO P-015 PLANT AND EQUIPMENT
0D D O P-016 PURCHASING
C1 ' HVAC/HPS QLD Heroes Avenue Sewage Pump Station Commissioning Plan P-021 DESIGN PROCEDURE
C2 Brisbane Water Specification — Contract BW.30073-02/03 P-028 DRAFTING STANDARDS
c2 Associated Brisbane Water Standard Specification P-029 HANDLING STORAGE AND DELIVERY
C4 ’

issued for Construction Drawings supplied for the project

\C hps

Q-Pulse Id TMS993

Heroes Avenue Sewags Pump Station
"~ Commissioning Plan '

v AcﬂveﬁlO/l?/QOM )
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ACTIVITY

INSPECTION
CRITERIA,

=

ACCEPTANCE CRITERIA -

VERIFIED AN‘D'ITN’ESS’ED BY

CERTIFYING/
VERIFYING
DOCUMENT

INITIALED AND DATED COMMENTS
HVAC/HPS BRISBANE

QLD _WATER

Switchboard Factory Acceptance Testing FAT Document FAT completed and signed. MPA Engineering FAT Inspection
and Test Sheets :
4.1 Hydrostatic Pressure Testing Hydrostatic Pressure Testing completed and signed. | HVAC/HPS QLD Hydrostatic A H
Test Document Pressure Test Sheets and Report
(Form 15W, Form 90F)
42 Switchboard Pre-Commissioning Site SAT Document SAT completed and signed. Common Logic SAT Inspection | H
Acceptance Testing ) and Test Sheets
4.3 Variable Speed Drives Programming Record of programmed VSDs programmed and VSDs Parameters Record A ' l
parameters recorded. )
44 Pumps Pre-Commissioning Testing Pumps Pre- Pumps pre-commissioning HVAC/HPS QLD Pumps pre- A |
| commissioning Test completed and test sheets, commissioning test sheets (Form
) Document signed. 46K)
45 Pressure Transmitter Calibration and Calibration Certifying Pressure transmitter calibrated | Vega Factory & Site Calibration | . H
Commissioning Document and certified on site by Certifying Documents
. manufacturer.
45 Flowmeter Calibration and Commissioning Calibration Certifying Flowmeter calibrated and ABB Factory & Site Calibration 1 H
Document certified on site by Certifying Documents
- manufacturer. .
51 Switchboard Functional Testing Functional Testing Functional testing completed HVAC/HPS QLD Functional Test A H
- Document . and test sheets signed. Sheets :
52 Pump Performance Testing Pump Performance Test | Pumps performed to client and | HVAC/HPS QLD Pump A H
Document manufacturer's specifications. Performance Testing Records
53 Harmonic Filter Commissioning Harmonics Recording to | Harmonics Recorded under ECQ Commissioning Records and | | . H
Cc2 limits by AS 2279.2 Report

HVAC hps

~ Q-Pulse Id TMS993

Heroes Avenue‘ Sewage Pump Station

N Page 14 of 33

Commissioning Plan

Active 10/12/2014
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3. FACTORY ACCEPTANCE TESTING
3.1 Purpose

The switchboard shall be tested- to- ensure the requirements of the functional
specification have been met. This shall include complete I/O testing from the PLC to all
switchboard-based I/0 and simulation of the operation of field /0. The PLC and RTU
software may also be tested by the principle.

3.2 Scope

- Inspections and testings of the Heroes Avenue Pump Station switchboard were
conducted during the ‘month of November 2004 which included the PLC and RTU

- configurations and I/O testings by Brisbane Water, with the final inspection and FAT sign
off occurring on 03/12/2004,

The follovwing details the testing procedureé conducted by MPA Engineering for FAT,

followed by the associated test sheets certifying the results.
3.2 Procedures

< MPA Engineering Inspection and Test Sheets Attachment >

Heroes Avenue Sewage Pump Station Page 15 of 33
Commissioning Plan
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. Q-Pulse Id TMS993

HEROES AVE PUMP STATION

INSPECTION AND TEST SHEETS

 MSB

MPA Engineering Pty Ltd

'Head Office
Unit 3, 22-24 Strathwyn St, Brendale QLD 4500
Phone: 07 3881 0722 Fax: 07 3881 0723

Breakdown Service: 0411 221 446
ABN 77011069533 A.C.N 011069 533

Sunshine Coast Office
PO Box 5383 Caloundra D.C. 4551
Phone: 07 5491 7282 Fax: 07 5491 8777
Breakdown Service: 0411 221 446

PROJECT NO: 7690

DOCUMENT REF: 7690 - ITS -v0_01
CUSTOMER: HVAC | HPS
AUTHOR: o KAREN NEWTON
EDITION NO. & DATE: | V 0.01/Nov 04

CHECKED BY:  oiviieeiieereeceenrennens CDATE: e

APPROVED BY: ...cciciiiiiiiiieiiinnias DATE: ............

Active 10/12/2014
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mpa) Engineering pty Lid

Specialists in Machine and Plant Automation

SWITCHBOARD TEST SHEET — MAJOR PROJECT

provect _L . A.C. OB NUMBER __/4 70

DESCRIPTION /'/ERO'_S /‘)UQ@L}( p m_[’ Sk gac./\

DRAWING No.s TEST DATE

i R A

/DeiigIComment

MG ‘(O;4e/zt R’a}'et. =73

7

Enclosiire

o macipdat th T R

rnspect for damage and missing parts
Paint correct colour, type and application

Check IP Rating

Check switchboard for level, vertical alignment and continuity of
level between panels

Handles fitted to all lift off panels

All doors ninges screws tight -

Door gasket fitted and secure

Door locks and 3 point closures smooth and tight

Gland plates fitted, correct material, earthed and gasket fitted if req.

NANNNENER

Check trghtness of plrnth to board

Correct torque rating of power cables and busbar bo[ts
Busbar torqued connections marked

Busbar insulation fitted as required

All wire colours correct and as per spec

Tightness of cables and wire terminations

Continuity of earth on all points

Doors with control equipment earthed

Check all earth connections are correct and are connected o earth
bar or grid

Smm SDI fitted to Line side of control fuses for high fault level
takeoffs

Check cable size against cable schedule or rating of CB.

Surge arrestor line side cabling size and insulation

- |Gircuit breaker chassis has nominated spare capacity

CT secondaries earthed.

Check contactors, thermals, circuit breakers are correct for
particular operation

Check fuse holders for damage, fuses for continuity and correct
rating

Al indicators and pushbuttons correct colour and bulbs fitted

NANNSNAYANANA NSO

All clearances in accordance with AS3000
Ammeters and selectors correct size, operation and CT matched

Voltmeters and selectors correct
All equipment mounted correctly, square and secure
All control wiring ferruled as required

& 3\

WwWw.mpaeng.com.au

. . HEAD OFFICE '
s ‘ ltf[t Unit 3, 22 - 24 Strathwyn Street '_
oL ﬁ:%; &

SUMSHINE COAST BRANCH
PO Box 3583 Caloundra D.C 4551 3
Phone: 07 5491 7282 Fax: 07 5491 8777 leUTION :
Breakdown Service: 0411 221 446 | Certfied -

‘W-————_____ Brendale QLD 4500 i
'g Gold integrator Phone: 07 3881 0722 Fax: 07 38810723 [
A/H: 0411 221 446 !

Q-Pulse Id TMS993 "ACHVE TON 212014 smrrmmassmaneon w2t 2ePaQR S0TOf 317
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Electrical fit out continued

N/R

ACC

N/A

2

Done/Comment

All control wiring numbered

Wiring looms to doors incorporates suitable slack

A

Label colour, sizes and material correct

All [abels screwed

All relays labelled

All control terminal numbers fitted

All protective covers in place

Al duct lid fitted

All pole fillers fitted

MASATATAN

Circuit card holder fitted to all DB seclions

Ventilation fans filter material fitted and not fouling,

Neutral & Earth bar screws provided and tight in link

All neutral bar connections numbered.

All earth bar connections numbered

Bolts provided in earth and neutral bars

Bolts and screws fitted to incoming terminations

Lighting operation and door limit switches

Neutral and earth terminations provided for largest incoming cable

Point to point wiring check completed

NONAARID K

Electricalioperation. . s ;
Isolate control circuits, turn on all CB'S, rsofators Place fuse !mks in
carriers.

Surge arrestor earth to be disconnecled

Disconnect all efectronic equipment,

Megger power circuits and record on separate Insulation Test
Record sheet

Operate each device {Switch, C/B, Contactor, Overload etc). for
correct operation.

Shunt tripping correct

Mo Sank # a7

All indicating lights operational

Check mechanical interlocks and freedom of operation of electrical
switches.

Check Operation of key interlocks where installed

Check phasing of all incoming and outgoing circuits

TOL trips contactor and fault light indication

HMours run meter operates

Ammeter load test — all phases

Voltmeter test — all phases

TOI. reset coils operate

Contactor operation quiet

Control circuit full function test

V3D Operahon Checklist completed for each drive

Efectricdl:

PRI

MPA Nameplate/ Ratlng plate f:tted

Time clock battery reserve operates

Timers set to correct time range

Q-Pulse Id TMS993 : Active 10/12/2014 °
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Electrical- Final continued

3

N/R|ACC| NA Done / Comment

|minimum

TOL set to correct motor current if known. If unknown, set to

Time clock setting correct or to OFF

Ammeter and voltmeter, zero adjusted.

Wire numbers are correct to drawing

Marked up / As Constructed copy of the drawings placed in board

All tools and spares provided and packed

Vacuum and touch up paintwork.

Photos taken

NSNS IS

NCR / Remedial Action Required

" Testing Officer /{* Mewfbon

Signature %/é’/—— Date_[9%. i/ oy

Completed Product

Date

Verified by MPA

- (Print Name)

Page 3 of 3

"FORM F17/ Revised 9/04

(Signature)

MAADMINVQUALITY\2004 Quality Review\Forms to sort\Switchboard Inspection Forms\F17 SWBD

TEST.doc

Q-Pulse |d TMS993
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mpa) Engineering pty Ltd

Specialists in Machine and Plant Automation
SWITCHBOARD INSULATION TEST REPORT

JOBNUMBER 76 Y70

prosecT _HLUAC

DESCRIPTION ///(,JQ‘S /?denuﬂ— '/)U"Y\,/) \S’[@A’OA .

DRAWING No.s _TEST DATE
INCOMER / BUSBAR
DATE: - |, ,;_ 04 MEGGER SERIAL NUMBER:
RED - EARTH < WHITE - EARTH . - BLUE-EARTH | ~<
RED -NEUTRAL| - WHITE - NEUTRAL — BLUE - NEUTRAL| <
RED-WHITE | WHITE - BLUE e BLUE - RED =
LOAD CIRCUITS
DATE: IMEGGER SERIAL NUMBER:
CIRCUITONE: P, |
RED — EARTH £ WHITE — EARTH < BLUE - EARTH o
RED — NEUTRAL £ WHITE - NEUTRAL| < BLUE - NEUTRAL|
RED - WHITE “ WHITE - BLUE <L 'BLUE - RED <
CIRCUITTWO: ., ‘
RED - EARTH / WHITE — EARTH < BLUE - EARTH Iz
RED - NEUTRAL| _o WHITE - NEUTRAL % BLUE - NEUTRAL| _
RED-WHITE | < WHITE - BLUE < BLUE - RED P
CIRCUIT THREE: /., 3
RED-EARTH [’ WHITE - EARTH % BLUE-EARTH [ _/
RED - NEUTRAL| .« WHITE - NEUTRAL| BLUE - NEUTRAL] ¢
RED-WHITE | « “WHITE - BLUE ¢ BLUE - RED <
CIRCUIT FOUR: D g
RED - EARTH <7 WHITE — EARTH < BLUE - EARTH 7
|RED —NEUTRAL| _~ WHITE - NEUTRAL| BLUE - NEUTRAL|
RED-WHITE | WHITE-BLUE | BLUE - RED L
CIRCUITFIVE: Y F lfo
RED - EARTH < WHITE - EARTH < BLUE-EARTH |
RED - NEUTRAL| ¢ WHITE - NEUTRAL| - BLUE -NEUTRAL| .
RED — WHITE < WHITE - BLUE P BLUE - RED P
CIRCUITSIX: — fry  Comhoods
RED-EARTH [ WHITE - EARTH pg BLUE-EARTH | £
RED - NEUTRAL| WHITE - NEUTRAL| BLUE - NEUTRAL| _~
RED-WHITE | < WHITE - BLUE < BLUE-RED | _¢
PLEASE LABEL CIRCUITS BY WAY OF MOTOR NAME OR FUNCTION
Testing Officer_ 4 M e.—— __ Signature___<—="~—""TDate_ (/= //- 9y

Completed Product
Verified by MPA Date
(Print Name) (Signature)

FORM F18/ Revised 10/04 .
MAAImMINMQUALITY\2004 Quality Review\Forms to sort\Switchboard Inspection Forms\F18 SWBD
- INSULATION TEST REPORT.doc-

www.mpaeng.com.au
HEAD OFFICE C
Unit 3, 22 — 24 Strathwyn Street

o :
LCrtec
iEtt Brendale QLD 4500

m‘
Gold Integrator Phone: 07 3881 0722 Fax: 07 3881 0723

A/H: 0411 221 446 ’

TTTTTRrenAn Tt Tt TBGGe 3¥of 317

SUNSHINE COAST BRANCH T O e ST
PO Box 3583 Caloundra D.C 4551 S) s
Phone: 07 5491 7282 Fax: 07 5491 8777 LUTION 3 ‘I;
Breakdown Service: 0411 221 446 Certified

P . W
Active 10/12/2014
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DESCRIPTION __VSD Pump 1

DRAWING NUMBERS __0203-E102

PROJECT _Heroes Ave____

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

mpa) Enaineering rty Lid

Specialists in Machine and Plant Automation

VSD SWITCHBOARD CHECK LIST FOR ELECTRICAL

PROJECT ENGINEER___Karen Newton

DATE __ 15/11/04

No DESCRIPTION 0.K. | N/A COMMENTS
1 Visual Inspection -~
1.1 | Control Fuse / MCB Size VAC pd
1.2 | Contactor Mechanical Operation yd
1.3 | Overload Size Confirmed A
1.4 | Meter Range Confirmed ~ 7
1.5 | Door Interlock Operation 7
1.6 | Point to Point VSD Analog Input and Output Wiring to /
Terminal Strip
1.7 | Connect 3 Phase Motor 7
2 Functional Testing :
Simulator interface to be connected and tests performed as
détailed below
2.1 | With module circuit breaker on program variable speed ye
drive
2.2 | Confirm control power available pilot light operation d
2.3 | Confirm main contactor relay operation if applicable 4
2.4 | Confirm Main contactor Operation pd
2.5 | Confirm motor run pilot light operation (if applicable) /s
2.6 | Confirm module ventilation fan operation and direction /
2.7 | Confirm fault relay or indication operation at fault situation <
2.8 | Confirm VSD run Status i
2.9 | Confirm VSD ready status 7
2.10 | Confirm VSD running speed reference 7
2.11 | With the selector switch in Local Position operate the VSD
‘and adjust the speed via the door mounted keypad or Ve
potentiometer
2.12 | Simulate VSD Fault by opening VSD bridge between /
enable terminals
2.13 | Confirm VSD Reset relay operation with reset button <
2.14 | Confirm temperature if applicable /
3 Miscellaneous
3.1 | Random check of C.B, VSD and Contactor torque 7
3.2 | Control cable colour and sizes checked 7
3.3 | Power cables colour and size checked /7
3.4 | Terminal ID tags installed pd
3.5 | Terminal Numbers Installed 7
3.6 | Module Labels correctly installed 7
3.7 | Current transformers earthed /
Checked by K Mewrbo Signature R
(Print Name) '

www.mpaeng.com.au

SUNSHINE COAST BRANCH
PO Box 3583 Caloundra D.C 4551 ¥
Phone: 07 5491 7282 Fax: 07 5491 8777 &LUTION R
Breakdown:Service: 0411 221 448 | Certifiad

Q-Pulse Id TMS993

Sibmans Autoniation EREET
3

e=loo/...

Active 10/12/2014

Citect

w
Gold Integrator

HEAD OFFICE

Unit 3, 22 — 24 Strathwyn Street
Brendale QLD 4500

Phone: 07 3881 0722 Fax: 07 3881 0723
A/H: 0411 221 446

et ——mse AmA man
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mpa) ENngineering Pty Ltd

Specialists in Machine and Plant Automation

VSD SWITCHBOARD CHECK LIST FOR ELECTRICAL

PROJECT _Heroes Ave____ PROJECT ENGINEER___ Karen Newton

%
|
|
l
|

B

DESCRIPTION __VSD Pump 2

DRAWING NUMBERS __0203-E103 DATE __ 15/11/04 '

No DESCRIPTION O.K. | N/A COMMENTS '
1 Visual Inspection -~
1.1 | Control Fuse / MCB Size VAC s
1.2 | Contactor Mechanical Operation /
1.3 | Overload Size Confirmed d
1.4 | Meter Range Confirmed /s
1.5 | Door Interlock Operation 7
1.6 | Point to Point VSD Analog Input and Output Wiring to /
Terminal Strip
| 1.7 | Connect 3 Phase Motor vl
2 Functional Testing '
Simulator interface to be connected and tests performed as '
detailed below 7
\ 2.1 | With module circuit breaker on program variable speed J
| drive .
! 2.2 | Confirm control power available pilot light operation /
| 2.3 | Confirm main contactor relay operation if applicable - \
| 2.4 | Confirm Main contactor Operation 7
: 2.5 | Confirm motor run pilot light operation (if applicable) Vd
/ 2.6 | Confirm module ventilation fan operation and direction 7
| 2.7 | Confirm fault relay or indication operation at fault situation e
2.8 | Confirm VSD run Status / :
2.9 | Confirm VSD ready status 7 '
2.10 | Confirm VSD running speed reference - e '
! 2.11 | With the selector switch in Local Position operate the VSD
‘ and adjust the speed via the door mounted keypad or /
i potentiometer
2.12 | Simulate VSD Fault by opening VSD bridge between
enable terminals - '
2.13 | Confirm VSD Reset relay operation with reset button 7 !
2.14 | Confirm temperature if applicable e '
3 Miscellaneous
3.1 | Random check of C.B, VSD and Contactor torque i
3.2 | Control cable colour and sizes checked -
3.3 | Power cables colour and size checked 7
3.4 | Terminal ID tags installed yd .
3.5 | Terminal Numbers Installed v ‘
3.6 | Module Labels correctly installed Ve |
3.7 | Current transformers earthed yd
Checked by K/ A/ . AA,& Signature 7 .

(Print Name) |

www.mpaeng.com.au

[ X N S HEAD OFFICE ]
&iﬂtt Unit 3, 22 - 24 Strathwyn Street :
I— Brendale: QLD 4500 :

Gold Integrator Phone: 07 3881 0722. Fax: 07 38810723

AH: 0411 221 446

- fmii s AAn mm—n

gggs"ggsg g(:“sg B%ACN&'; Sigrians AUtoMAGNASY
OX aiounara . »

Phone: 07 5491 7282 Fax: 07 5491 8777 &LUTION f RO
Breakdown Service: 0411 221 446 Certifiod

PR IR o YU A Al s Amn mAA
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mpa) Engineering pty Ltd

Specialists in Machine and Plant Automation

VSD SWITCHBOARD CHECK LIST FOR ELECTRICAL

PROJECT _Heroes Ave____ PROJECT ENGINEER___Karen Newton

DESCRIPTION __ V8D Pump 3_

DRAWING NUMBERS __0203-E104 DATE ___15/11/04
No DESCRIPTION O.K. { N/A COMMENTS
1 | Visual Inspection ' :
1.1 | Control Fuse / MCB Size VAC i
1.2 | Contactor Mechanical Operation 7
1.3 | Overload Size Confirmed X1 /
14 | Meter Range Confirmed /7
1.5 | Door Interlock Operation /
1.6 | Point to Point VSD Analog Input and Output Wiring to /
Terminal Strip
1.7 | Connect 3 Phase Motor e
2 | Functional Testing 7
Simulator interface to be connected and tests performed as
detailed below
2.1 | With module circuit breaker on program variable speed Py
drive
2.2 | Confirm control power avallable pilot light operation 7
2.3 | Confirm main contactor relay operation if applicable yd
2.4 | Confirm Main contactor Operation yd
2.5 | Confirm motor run pilot light operation (if applicable) 7
2.6 | Confirm module ventilation fan operation and direction yd
2.7 | Confirm fault relay or indication operatlon at fault situation v
2.8 *| Confirm VSD run Status /
2.9 | Confirm VSD ready status _ - /
2.10 | Confirm VSD running speed reference /
211 | With the selector switch in Local Position operate the VSD
and adjust the speed via the door mounted keypad or /
_potentiometer
2.12 | Simulate VSD Fault by opening VSD bridge between /
enable terminals
2.13 | Confirm VSD Reset relay operation with reset button I
2.14 | Confirm temperature if applicable 7
3 Miscellaneous .
3.1 | Random check of C.B, VSD and Contactor torque . i
3.2 | Control cable colour and sizes checked i
3.3 | Power cables colour and size checked d
3.4 | Terminal ID tags installed 7~
3.5 | Terminal Numbers Installed 7
3.6 | Module Labels correctly installed /S
3.7 | Current transformers earthed P
Checkedby K Mee /wr\ _ Signature e
~ (Print Name)

www.mpaeng.com.au

SUNSHINE COAST BRANCH wg_ g  HEAD OFFICE
PO Box 3583 Caloundra D.C 4551 ST Eer®  rfpeE unts, 22 - 24 swatwyn street

Phone: 07 5491 7282 Fax: 07 5491 8777 &LUTION ‘ g Brendale QLD 4500
Breakdown Service: 0411 221 446 { Certified Gold integrator. Phone: 07 38810722 Fax: 07 3881 0723
AJH: 0411 221 446
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Q-Pulse Id TMS993 Active 10/12/2014 . : Pdge38°éf 317
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LP] 03 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

mpa EII!]IIIBBI‘III!] Pty Lud

Specialists in Machine and Plant Automation

PLC SWITCHBOARD CHECK LIST FOR ELECTRICAL

PROJECT MANAGER__|

___ Check GE FANUC wiring

Karen Newton

DESCRIPTION
DRAWING NUMBERS __ 0203-E101 -~ E121 DATE ____ 5/11/04
‘ No DESCRIPTION 0.K. | N/JA COMMENTS
} 1 | Method
5 1.1 [ Install Cable ID Sleeve to Each Conductor P
1.2 | Complete all terminations as per the drawings v
1.3 | Place all local / remote selector switches in the local /
position
1.4 | Point to point test each conductor using audible settlng Ve
on multimeter from PLC Card to terminals
1.5 | Check all screened cable is terminated correctly and /
earthing is grounded on one side only (terminal block) pd
1.5 | Mark as tested conductors on drawings /
2 | Point to Point Testing
2.1 | Slot2 - 1C693CMM311 MODBUS CARD il
Check modbus cable
2.2 | Slot 3 - 1C693MDL645 16 POINT DIGITAL INPUT
| CARD
| Input Component | Destination
i DI1-01 | S1 Pump station remote
‘ ‘'selected s
DI1-02 SIR Wet well surcharge %
i imminent
: DI1-03 | PFR2-1 Site power on S N Delefo/ - Hovo fs RPEL~IS
! DI1-04 4K2 - 1 Sump Pump fauit - :
j DI1-05 | 4K1-4 Sump Pump running - <
DI1-06 MTR1-1 Dry Well Flooded — Alarm -
! DI1-07 MTR2-1 Dry Well Flooded — interlock | 7
l' 2.3 | Slot 4 - IC693MDLB45 16 POINT DIGITAL INPUT
i CARD
' Input Component | Destination
D12-01 1K1-1 Pump 1 power on s
DI2-02 FIELD Reflux Valve Microswitch s
DI2-03 1S3 Pump Start s
DI2-04 182 Pump Stop s
Di2-05 1K2-1 Emergency Stop 7
DI2-06 1K7-1 VFD Auto s
DI12-07 READY VFD Ready s
DI2-08 RESET Local Reset 7
Di2-09 RUNNING Pump Running 7
DI2-10 1K6-LOW Moisture in Oil -
24 Slot 5 - 1C693MDL645 16 POINT DIGITAL INPUT
CARD
Input Component | Destination A
DI3-01 2K1-1 Pump 2 power on 7

WwWww.mpaeng.com.au

Q-Pulse Id TMS993

SUNSHINE COAST BRANCH

PO Box 3583 Caloundra D.C 4551

Phone: 07 5491 7282 Fax: 07 5491 8777
Breakdown Service: 0411 221 446

ﬁJLumN f

Certified

PR R - YRR
Active 10/12/2014
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Gold Integrator
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Unit 3, 22 - 24 Strathwyn Street
Brendale QLD 4500

Phone: 07 3881 0722 Fax: 07 3881 0723
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DI3-02 FIELD Reflux Valve Microswitch -
DI3-03 283 Pump Start -
DI3-04 282 Pump Stop s
DI3-05 2K2-1 Emergency Stop s
Di3-06 2K7-1 VFD Auto s
|- DI3-07 | READY VFD Ready /

‘ DI3-08 RESET Local Reset s
DI13-09 RUNNING Pump Running 7
DI3-10 2K6-LOW Moisture in Oil /7

2.5 | Slot 6 - IC693MDL645 16 POINT DIGITAL INPUT
CARD
input Component | Destination
DI4-01 3K1-1 Pump 2 power on s
D14-02 FIELD Reflux Valve Microswitch 7
DI4-03 383 Pump Start s
Dl4-04 3S2 Pump Stop -
Di4-05 3K2-1 Emergency Stop Ve
DI4-06 3K7-1 VFD Auto 7 -
D14-07 READY VFD Ready s
DI4-08 RESET Local Reset /
DI4-09 RUNNING Pump Running vl
DI4-10 | 3K6-LOW Moisture in Oil 7
2.6 | Slot 7 - 1C693MDL940 16 POINT DIGITAL OUTPUT
CARD
Qutput | Component | Destination
DO1-01 { 1H2 Pump 1 status -
DO1-02 | 1K3 Pump 1 run 7
DO1-03 | 1K4 Pump 1 Fault reset 7
DO1-04 | 1K5 Pump 1 run at max speed s
DO1-05 | 2H2 Pump 2 status e
DO1-06 | 2K3 Pump 2 run /
DO1-07 | 2K4 Pump 2 Fault reset 7
DO1-08 | 2K5 Pump 2 run at max speed /
DO1-09 | 3H2 Pump 3 status 7
DO1-10 | 3K3 Pump 3 run yd
DO1-11 | 3K4 Pump 3 Fault reset Ve
DO1-12 | 3K5 Pump 3 run at max speed 7
2.7 | Slot8 — IC693ALG221 4 CHANNEL ANALOGUE
INPUT CARD
Input Component | Destination
Al1-01 AlO1-L2 Wet Well Level Indicator 7
Al1-02 Al1-02P Pipe Pressure Transmitter 7 :
AI1-03 | AlI1-03 Flow Meter Mot lonaele/ 7o b
2.8 | Slot9 —IC693ALG221 4 CHANNEL ANALOGUE
INPUT CARD
Input Component | Destination
Al2-05 VSD 1 Motor Speed -
Al2-06 - | VSD 2 Motor Speed 7
Al2-07- | VSD3 Motor Speed s
3.0 | Slot 10 — IC693ALG 8 CHANNEL ANALOGUE
OUTPUT CARD :
Output | Component | Destination

Q-Pulse Id TMS993

Active 10/12/2014
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[
\
\
b

AQO1 VSD 1 Mator Speed Reference -
; AQ02 VSD 2 Maotor Speed Reference -
{ AO003 VSD 3 Motor Speed Reference e
Checkedby  fprpn  Mewrbon Signature e
(Print Name) ‘
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mpa) Engineering Pty Ltd

Specialists in Machine and Plant Automation

PLC SWITCHBOARD CHECK LIST FOR ELECTRICAL .

PROJECT _Heroes Ave PROJECT MANAGER___Karen Newton

DESCRIPTION ___ Check RTU I/O wiring

DRAWING NUMBERS __0203-E101 — E121 DATE ____ 5/11/04
No- DESCRIPTION O.K. [ N/A COMMENTS
1 | Method
1.1 | Install Cable ID Sleeve to Each Conductor 7
1.2 | Complete all terminations as per the drawings s/
1.3 | Place all local / remote selector switches in the local /
position ‘
1.4 | Point to point test each conductor using audible setting J/
on multimeter from PLC Card to terminals
1.5 | Check all screened cable is terminated correctly and /
earthing is grounded on one side only (terminal block)
, 1.5 | Mark as tested conductors on drawings /
2 | Point to Point Testing . -
, 2.1 | Digital Input Module 1
| input Component | Destination
‘ RDI1/11 | Fault Ind. Harmonic Filter v
| RDI1/12 | S5 Site Attention Alarm v/
| RO[1/15] PFA2-2 | 5ikc HMains Hamual v
1‘ 2.2 | Digital Input Module 2 :
1 Input Component | Destination ..
| RDi2/28 | RTU: RTU Power Vv
RDI2/29 [ Surge Alarm [ Surge Diverter Alarms v
' 2.3 | Digital Input Module 3
; ' Input Component | Destination :
DI3-32 | Generator Generator Fault v
‘ DI3-33 | Generator Generator Warning v
DI3-34 Generator Generator low fuel v/
i ' DI3-35 Generator Generator Running /
! : DI3-36 | Generator Generator Connected 7
DI3-37 Mains Power | Energex Power Fail v
DI3-38 Generator Generator Security v
DI3-39 Generator Generator CB Status /
DI3-40 Generator Generator Mode 7
DI3-41 Generator Generator On Site 7
D!3-42 Mains Power | Mains Incomer CB Closed 7
DI3-45 | 24VDC Battery System O.k 7
2.4 | Digital Cutput Module 1
Output | Component | Destination
2.5 | Digital Output Module 2
Qutput | Component | Destination
D02-08 | GRST Generator Start s
D0O2-09 | GRSP Generator Stop s
DO2-11 | WWWR Wet Well Washing Relay s
DO2-12 | SITE ATTN Site Attention Alarm /7

www.mpaeng.com.au

o B HEAD OFFICE
Difct Unit 3, 22 - 24 Strathwyn Street
G —— Brendale QLD 4500
Gold Integrator Phone: 07 3881 0722 Fax: 07 38810723

AJH: 0411 221 446

JERES [ = YU R P L TR R I R L iatalal . -
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SUNSHINE COAST BRANCH Sismens Automation iz
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|
{ DO2-13 | BC | RTU — Battery Check i
i 2.6 | Analogue Input
| Input Component | Destination
i Al01+ WWWR Wet Well Washing relay
Checked by /)/ A/ e l‘oq Signature /

. ON.

Q-Pulse |d TMS993

(Print Name)

© Active 10/12/2014
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mpa) Engineering ry ltd

Specialists in Machine and Plant Automation

NON CONFORMANCE REPORT

PROJECT: __Heroes Ave Pump Station ENGINEER:
CLIENT: __ HVAC/HPS CONTACT:
JOBNO: __ 7690 PHONE NO:

DESCRIPTION: _Construct one MSB for Heroes Ave as directed by BW

DRAWING NUMBER ' ISSUE / REVISION NO. NON CONFORMANCE
: REPORT NO
DATE: / /

DESCRIPTION AND REASON FOR NON CONFORMANCE:

NERR =D Mok lntized

CBR -3  flat Vived

o < = ~ 77 7 - -
w4 La ///r Sere e . "/ // % s "'Iﬂ:’f'/ r"-’r%/

/oy T A
Fwao 7. & po  SITH

7 ; Y o < . -
/d s !;; /::/N w4 Ly L5 fovst S fise Yfre s
/

o b Bl e £7Y

INSPECTED BY: _ DATE / /

RECOMMENDED ACTION PROPOSED BY:

REWORK / REPAIR L] APPLY FOR CONCESSION TO USE

N

RETURN TO SUPPLIER [ | SCRAP

www.mpaeng.com.au

SUNSHINE COAST BRANCH T E——
PO Box 3583 Caloundra D.C 4551 S) . 5,
Phone: 07 5491 7282 Fax: 07 5491 8777 LUTION /8

~ Breakdown Service: 0411 221 446 | Certitied

Q-Pulse Id TMS993 Active 10/12/2014

Brendale QLD 4500

AH: 0411 221 446

[P PR . YO - eme man At A4 s AAA maa e

sag _»  HEAD OFFICE
Etggt Unit 3, 22 ~ 24 Strathwyn Street

P—_\
Al Gold |nteg|~at°|~ Phone: 07 3881 0722 Fax: 07 3881 0723
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RE-INSPECTED BY: DATE 7
REWORK / REPAIR Bl APPLY FOR CONCESSIONTOUSE ||
RETURN TO SUPPLIER || SCRAP _ []

; QUALITY OFFICER COMMENTS ;

SIGNATURE : DATE: ! /

FORM F31

FAAdmin\QUALITY\Quality revised 2003\Switchboard Inspection Forms\QUALITY REJECTION REFORT.doc
‘ !

Page 43 of 317
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4. PRE-COMMISSIONING

4.1 Pipework Hydrostatic Pressure Testing
4.1.1 Purpose |

Testing of mechanical installations by HVAC for pressure losses (ie.

pump seals, etc...)

4.1.2 Scope

2 hydrostatic pressure tests:
1. Pumps to end of header
2. Valve pit section

Refer to attached drawings of pipework area map.

The testing pressure to be 90m.

4.1.3 Procedures

pipework, valves,

1. Complete Pre Hydro and Posthydro test sheets (HVAC Form 15W)
2. Document results in Hydrostatic Pressure Test Report (HVAC Form 90F)

- < Pipework Area Map Drawings Attachment >

< Test Sheets and Report Attachment >

: Y Heroes Avenue Sewage Pump Station
HW&C hps Commissioning Plan .

Q-Pulse Id TMS993 Active 10/12/2014
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W <
HVAC PIPING CHECKLIST - PRE HYDRO hps
-| Project: Heroes Avenue Sewage Pump Inspected By: Rene Bongers SITE:
Station
Line No./Test Pack No.: Area
Equipment Description
ltem Item Description Checked by HVAC/HPS
No Initial Date
1. Installed to P&ID
2. Materials correct
3. Supports/Guides/Anchors correct
4, Spring hangers blocked/ removed
5. Temporary supports installed
6. Checked for external damage
7. NDT complete and satisfactory
8. PWHT complete and satisfactory
9. Control valves removed
10. Check valves/ internals removed (refer to register)
11, Expansion joints removed and/or restrained
12. Orifice plates removed YES/NO
13. Instrument process piping disconnected
14. Pre-testing flushing
15. In-line strainers installed (refer to register)
16. Blanks and spades installed
17. Vents open for filling
18. Test medium :
19. Welds and fittings wrapped for underground service
20. Holiday test satisfactory
21. Trench backfilled and compacted
{
{
!
{
1
| S
1
{
1
‘ Comments
CHECKED BY: (NAME)
APPROVED BY : Date: APPROVED BY: Date:
(HVAC Representative}) (Client's Representative) ’
Page 1 of 2 Date of last revision: 19/12/03 E3251Q Brisbane Water Heroes Avenue\T1
. . Commissioning\Heroes-FORM-15W.doc
S
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| HVAC
PIPING CHECKLIST - POST HYDRO &
Project:  Heroes Avenue Sewage Pump Inspected By: Rene Bongers SITE:
Station
Line No./Test Pack No.: Area
Egquipment Description
Item ‘ Iltem Description Checked by HVAC/HPS
No. |- , Initial Date
1. Test satisfactory completed '
2. Flushing satisfactory completed
3. In-line strainers reinstated (refer to register)
4. Test blanks and spades removed
5. Temporary supports removed
6. Expansion joint restraints removed, joints installed
7. Control valves installed
8. Check valves/ internals reinstated (refer to register)
9. Orifice plates installed
‘ 10, Spring hangers unblocked and set and/or instatled
’ 11. . | Replacement gaskets installed :
12, Vent/ Drain couplings plugged/ welded
13, Instrument process piping re-connected
14, Instrument installed '
15. Steam tracing instalied
186. Insulation complete

17. Painting and/or identification complete
18. Re-instated to P&ID

Comments

_CHECKED BY: (NAME)

APPROVED BY : Date: AFPPROVED BY: Date:
(HVAC Representative) {Client's Representative)
Page 2of2 | Date of last revisian; 19/12/03 E3251Q Brisbans Waler Heross AvenueiT1

Commissioningi\Heroes-FORM-15W.doc
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HVA\C HYDROSTATIC / PNEUMATIC hps
PRESSURE TEST REPORT

ROJECT: Heroes Avenue Sewage Pump Station PROJECT NO.: 3251Q
CLIENT: Brisbane Water 5 | TEST DATE:
LOCATION/AREA:

ESCRIPTION
PRESSURE GAUGE
PRESSURE RECORDED
AMB.TEMP. RECORDER
AMB. THERMOMETER

Supervisor report:

"TESTED BY: (NAME & SIGNATURE) WITNESSED BY: (NAME & SIGNATURE)

Page 10f1 Date of last revision: 19/12/03 E:\3251Q Brisbane Water Heroes Avenue\T1
Commissioning\F ORM-90F .doc
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HVAC

HYDROSTATIC / PNEUMATIC

hps

PRESSURE TEST REPORT

PROJECT Heroes Avenue Sewage Pump Station

| PROJECT NO.: 3251Q

CLIENT: Brisbane Water

TEST DATE: 2 9-- oS‘

LOCATIONIAREA:\.}.QDEJ AJCL},M SP- /'U‘i/(Q;7

TEST SECTION DATA ‘ TEST SECTION 1.D.
| LOCATION M/GLA/AR3KIQL/%4LU£P/‘ h < oYe) -__] -
TEST MEDIUM. (/J o e ~
VOLUME 2 000 L[ rees - -
H{éu POINT 45 /0& QKETQH B — -
'{‘LU;V POINT /]S p " g(ém S
GAUGE POINT ﬂs ﬂg@ g veTew B - S

PRESSURE. RATING OF EQUIPMENT IN TEST SECTION

B} o ‘ RATING
R 'T_Eﬂ\- : “_"T‘_\GNO‘ ; © MAO.P.KPa - T
Y, - 19251\ o KP4
e (D (31524 000 KPA _— . oo
Rowo (3 LS 1 oo KPA I
_ N _TEST EQUIPMENT DATA .

DESCRIPTION © . MAKE " SERIAL NO. CALIBRATED BY "~ DATE
PRESSURE GAUGE L/ IKAL (:)qq 1 lbsr‘ (o' Ssu 22-7-0% i
PRESSURE RECORDED —

AMB.TEMP. RECORDER i T
SMB. THERMOMETER 27° C -
PRESSURISING;DATE . ._STRENGTH TEST DATA LEAK TEST DATE

TIME ‘PRESSURE .. . AMB. '~ TIME | PRESSURE AMB. TIME PRES;ZRE AMB.

R - TEMP c . . KPa TEMP. °C N TEMP. °C
30U 1T 900 X C . /Aé,avmg ———
2. B0 @y | 20°C , e
i i [ I I T ~?f__{gi‘_mm o

7 0 » J J P _

N _[EgN TaeZl M |4 <
B 21 4 1 [ A_sz_,,_____ e W .
2OV 4|4 WAV « TNV 3wl

Supervisor report: "7 MW GJ/T(/

: /’th/%é’n)—’\

| TESTED BY: (NAME & SIGNATURE) 4L // “

ﬂﬁsss BY: (NAM iGNA\T Lj é N

Q-Pulse

BPAGsH85

/

ctive

Date of Iast re _\7| sion:
A

10/12/2014

19/12/03

"TE 32610 Brisbans Wal Hp 1025 Aven
Lommu‘.ﬁn 331 Q‘?%h




PIPING CHECKLIST ~ PRE HYDRO

hps

Project : Heroes Avenue Sewage Pump Inspected By: Rene Bongers Te:
Station =
Line No./Test Pack No.: Area Hreeos< Aoc 7— Al F A 'b 2A)° 1O
1E -ocn / W ler s Uere [Uacoe B
Equ:pment De cnptlor/
hree Pibioe /%»—;m Nhece ¢ /445%52
Item ltem Descnptlon Checked by HVAC/HPS
No , _Initial Date
1. Installed to P&ID AL 19-1-05
2. Materials correct ]
3. Supports/Guides/Anchors correct |
4. Spring hangers blocked/ removed /
5. Temporary supports installed |
| 8. Checked for external damage b
7. NDT complete and satisfactory A
.. | 8 PWHT complete and satisfactory A
Y19 Control valves removed A
10. Check vaives/ internals removed {refer to register) gy Pme.!:-
11. Expansion joints removed and/or restra:ned A
12. | Orifice plates removed YESINO A
13. | Instrument process piping disconnected Y s
14. | Pre-testing flushing A4
15. In-line strainers installed (refer to register) A
16. Blanks and spades installed A4
17. | Vents open for filling _ L
jLJ-. 18. | Test medium _ Ut rea
19. Welds and fittings wrapped for underground service Ard
20. | Holiday test satisfactory A4
21. | Trench backfilled and compacted AO
1.
Comments
r CHECKED BY. (NAME)
&ué ad G SV L. e
AFPPROVED BY Date: APFROVED BY: Date.
(HVAC Representative) ',)_"{r'j—o's— (C!?enf's Representative)

Page 1 of 2
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|
|

-
: ‘\ . |
HVAC hps |
; : HYDROSTATIC / PNEUMATIC
PRESSURE TEST REPORT
PROJECT Heroes Avenue Sewage Pump Statton PROJECT NO 3251()
CLIENT Brisbane Water TEST DATE l,. % c 5‘ '
LOCAT'ON/AREA Heeoee ﬂoe Tadinca QP /t)".- /C? N I:
TEST SECTIONV DATA TEST SECTION I.D.
| ‘ ' ' . _ . e
wcAton  ler( b /Deslees flhove Brl = F1E T BES w
TEST MEDIUM *Lvl@*r__*é_g ] - o e e e e
voLume 2 Aooo L:hess N B
HIGH POINT /)% //?:_ﬁ gKC e - e e e
. LOW POINT AS ﬂ gKE e e e
GAUGE POINT /)S p&:ﬁ %zcﬂw I T
PRESSURE RATING OF EQUIPMENT IN TEST SECTION | =~ - e+ oo -
RATING T o
ITEM TAG NO. M.A.O.P.KPa A - - _—~, T
Py © \STL52) 6CC KPA N e
Reve @ ST 503 oS KPA T o
@ O O w1 ETU T tcc kA T ]
TEST EQUIPMENT DATA 7]
DESCRIPTION ' MAKE“ ) SERIAL NO. ) CALIBRATED BY ol DATE ]
PRESSURE GAUGE Wika —&AqiT NS  29-1-C5
PRESSURE RECORDED — ~ -
TAMB TEMP. RECORDER |~ =7 TIPS T e e T -
{:IAMB. THERMOMETER - - _:- _‘— ) N T '._—M::_" T —‘—_:E - _ ~
PRESSURISING DATE STRENGTH TEST DATA LEAK TEST DATE -
‘e PRESSURE AMB. TIME | PRESSURE AME. TIME PRESSURE AMB.
KPa TEMP. °C KPa TEMP. °C - KPa TEMP. °C
(500 (%00 /8° S P i , ]
/s ls les /8 | T B b
A IS RS S Y D N S S N o
S - e — o |— — — S . —
LSupervusor report: %(2 /}/\m CHEDS —Q, PR = /“Z_Q_-—fo .
: STEDBY. "(NAME & SIGNATURE) / WITNESSED BY: (NAME & SIGNATURE) -
] @av < ~cEas /Z L Qe e J
/ 8
e *“w?/‘
Q-Pulse Id TMS993 Active 10/12/2014 ' Page 53 of 317
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1

' SITEMEMO s

TO BRISBANE WATER . CONTRACT NAME HEROES AVE
1 .

_ HVA/HPS JOB No. 3251 Q
HYDROSTATIC TEST REPORT (ATTACHMENT) DATE 4/8/05

As requested by Reg Mcagirr (Brisbane water) the following comments are to noted on the “HYDRO
STATIC TEST REPORT".

(1) Test started at approx 1500Hrs on 4" day of August 2005. Duration of test approx 24 mins.

(2) Original test pressure 900Kpa. At the end of the 24 mins the pressuré had dropped 25Kpa
Bringing it down to 875Kpa.

. - (3) Afteratotal of 47 pumps of the “Test Bucket” appfox 3 Litres of water the original test pressure
" ~ Was achieved. '

(4) The water los>t.was the result of - Pumps 2 & 3 passing water at the “O" Ring seal of the water

Jacket.

(5) After inspecting the pipes ascociated in the - Dry Well

- Wet Well

|

]

!

2 . - Slight leak at the pressure indicator band.
( .

l

i

|

|

1

- Valve Pit

e i £ G FE

No other leaks were detected.

D CONTRACT VARIATION D DIRECTIVE REQUIRED D BACKCHARGE D MEMO ONLY

Signature of person issuing memo Rene’ Bongers i >e—  Date 4/08/05
- 7

Date

l
|
1
i Signature of pefson receiving memo
|
|
|
!

White - Original, Blue - Job File: Yeilow — Office

Page 1 of 1 Date of fast.revision: 19/12/03 Wgarthhamillon\elrene report.doc
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gélﬁ{/ BI (F:zég ! r(\JA(’BSIA) v 17D Phoner 161135417 3655, Fx. 4613 8417 1675

e ABN. 33623 153 736 File No: Q.AC/635-E-1
‘ Issue Date: 29 Jul 2005

SCNSITV327 Page: 1 of |
CALIBRATION REPORT
AN INDUSTRIAL PRESSURE GAUGE

FOR: ‘ HVAC CONSTRUCTIONS QLD PTY LTD

101 COBALT STREET

CAROLE PARK

QLD 4300
LOCATION: ACS Bnisbane -
TESTDATE: 28 fuly 2003
EQUiPMENT DETAILS: Gauge Details

- Maker: WIKA

Model: 1600x20kPa

Senal Number: 69911 . Capacity: 1600 kPa

Plant Number: Nil Resolution: 20 kPa
TEST DETAILS: _ Australian Standard AS1349:1986

"Bourdon Tube Pressure and Vacuum Gauges"

Section 4. Performance and Testing

« The pressure gahge was calibrated in a vertical position with increasing and decreasing pressure.
The case of the pressure gauge was lightly tapped before each reading.

» The pressure mediumn was mineral oil.

* The Ambient Temperature during calibration was 20 °C

« Reference Equipment: Q.AC/1000-3F

« Uncertainty Confidence Level = 95%: Coverage Factor k = 2

COMMENTS: The gauge was found to be in a satisfactory condition.

PERFORMANCE TABLE: . '_ .
Applied Pressure | As Found and Left Increasing ( kPa ) I Decreasing ( kPa ) Uncertainty
(kPa) . (kPa) Reading | Corrcction {  Reading . | Correction | {kPa)’
400 : 405 405 -5.0 405 -5.0 +33
800 805 805 S50 805 . -5.0 +3.3
1200 1,200 1,200 0.0 1,200 0.0 +3.3
1600 1,595 1,595 +5.0 1,595 +5.0 +3.3
OVERLOAD TEST: The overload test was not performed.
CONCLUSION: The pressure gauge complied with the specification requirements
v RECOMMENDED DATE OF NEXT CALIBRATION: 28 juiy 2006 (1 Year)
Signed ... /@{7@{4
A. TIEDEMAJVN
' Approved Signatory
A AUSTRALIAN CALIBRATING SERVICES (A'S14) PTY LIMITED

TA  NATAAccredited Laboratory Number 1239 - Page 57 of 317
Q-Pulse 'd"TMS% The tests, calibratiopg or measureméahg'\é%v]e(?éhzé%pirﬁs document have beén performed in accordance gvxjmh NATA

AUSTRALIAN , ' ' ‘ 126 Oxford Street, Collingwood
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4.2 Switchboard Pre-Commissi'oning SAT
4.2.1 Purpose

Pre-commissioning of the switchboard includes requirements detailed within the
specification that includes all site testings of the switchboard prior to energisation. This

ensures the switchboard is safe to apply power upon.

After energisation, tests shall be conducted on components, switches, breakers to
ensure correct operation and voltages. Th|s ensures all protective devices are checked

and verified for correct operation, and the switchboard is safe for commissioning.

4.2.2 Scope

The testing will be carried out in accordance with Common Logic SAT which covers

requirements detailed in the specification and includes:

e Electrical Earthing System -

e |Insulation Resistance Test

e (General Wiring and Visual Inspection

e Continuity Test — point to point test all field wirings in accordance With cable

schedule

e Component Operatibnal Test — components testing after energisation to verify

correct operation and voltages including 1/0Os

4.2.3 Procedures

Refer to Section 2 to 5 of Common Logic SAT which contain procedure and test sheets

for all pre-commissioning tests prior to energising the switchboard.

Before energising, all components, switches, breakers should be suitably locked and
tagged. The maln supply is than applied and each component, switches and breakers

shall be tested and have locks, tags removed after correct operatlon verification.

- Section 6 of Common Logic SAT covers this test.

Heroes Avenue Sewage Pump Stat|on Page 17 of 33
Commissioning Plan ‘

Q-Pulse Id TMS993 . Active 10/12/2014 : Page 59 of 317
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'
|
'
1

< Common Logic SAT Attachment >

i

Heroes Avenue Sewage Pump Station Page 18 of 33 |

Commissioning Plan :

i

A | : !
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i
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i

<10

EC,

COMMON LOGIC Pty Ltd S . A P T i

Specialist Electrical Contractors lte Cceptance eStS ,

|

Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 1| Section | !

Pump Station Oof: 14 1 i

Page Revision No: 0 Date: 30/06/05 Manual Issue No: 0 Date: 30/06/05 '

1.0 SITE ACCEPTANCE TESTS ..c..o.cooevvssessssssssssssssssssssssssssssssssssssssssssessessp s st sessessesceseeses e 2

.1 INTRODUGCTION .o et ee e ee s e s s s s e s es e esee e s e eeessseeseseeeeseeseeeeeeeseeeeeeeeaesesee e s ems s massensees e ee e e e v

1.2 PRODUCTION UNIT INFORMATION ....iviitiiiiiiiiiieeieiteeeeesieieeeeeessssassessaeeestssesttetetassassnsesaaeassssrnsnesrtrestresesieessenaesnnurene 2 .

1.3 SAFETY PRECAUTIONS ..ottt eeeeeeee e ee oo e et et e eeeteseeees et aueneeemameaneneneeneaen ot eaeanaenansins e 2 ;

2.0 ELECTRICAL EARTHING SYSTEM ereereststesaressibestebeatata st bt et en e st st ses e e et see st estaatsaRebtetasbersesersrsReassrerane 3
2.1  ELECTRICAL CONTINUITY AND RESISTANCE OF EARTHING SYSTEM ...iviitiireeiiieiiiesiasiisiiastvenesaeaesssesseeessnnnnssnnnnns 3
2.2 TESTKEYS.oivieiiieierirneeeeens e ereeeeereneeeteeiesteseeieeeeiaettereatetesetbreeteaeiasresae hrrretaeetonearraenraeeasiaeenrtnttanetaeeaabeeaerrneaeanne 3
2.3 CONTINUITY TEST SHEET .oeiiiiiieiiieeeeice et ceiiirtaeeaeseeiireaeesesnnnns et eeeeeereerereeeetereteeeeaeiiarertereaeeeeeiarreaat e rtanens 4
3.0 INSULATION RESISTANCE/HIGH POT TEST.......... T P P 5
3.1 INSULATION RESISTANCE TEST oo eees e eeee s e e s e ee e e e eeee e en e et e s 5
3,.2 LOW VOLTAGE SWITCHBOARDS INSULATION TEST «.ieieieiiiie ittt ittt ettt e e et eveaaaeeeeeseeeeneaeesaenarsseraaesesensennsnaens 5

4.0 GENERAL WIRING AND VISUAL lNSPECTlON...................- ......................................................................... 6 ’
4.1  GENERAL WIRING AND VISUAL INSPECTION .........coiuiieireetitiseeireteeeeveeesiesenessas i sssesenasaesaene e, s 6
4.2  SWITCHGEAR VISUAL CHECKLIST ...v.voveieereoeeeeeereeeeeeee e, e ettt 6
4.3 TERMINAL VISUAL CHECKLIST ..o e eeeeeneeeeese e e e e TSSOSO O OB UO TR OTRTRURROOR 7

5.0 CONTINUITY TEST ..aoeeieeccirereeerirsesererssssereessossssssissseseesesssasassessssssssesssssssssessessossvesesssessessssssbsssstsssssssssasinnsasroses 8

5.1 CONTINUITY TEST arritueueteietiteetetieeeetiettttreeaiaree s e vaessesssssesaessssssasssesesresesasasasssesasaressssbas s s sesassesssseessrenrnsateeeasssrreens 8
5.2 PQWER CABLE AND BAR TEST .ottt ettt e eee e e ————————————— 10
6.0 ‘COM?ONENT OPERATIONAL TEST oo iieeivirtieeeererecesessssissasssssssssasssesssesssssssssssssossssessssrassansassssssasssessssssssnse B
6.1 COMPONENT OPERATION TEST........nvrvoerrerrrrrrerens ereeeee s eeeeesmmea e on e eem s e et eneee e e 11

6.2 AC CONTROL SYSTEMS ...ttt ettt st e s sees et st st co e eh st che et b eseseme e s et e st e e eesaemeesaenesresneesduescostesesonenas 11 \
6.3 DO CONTROL SYSTEMS ..ot oottt eaa e e ee e e ea e e et ee s et e e s eee e s e e st e e e e s e ettt ee s semam e sesen e esee et s saeaenenas 12
6.4 MOTOR PROTECTION AND OPERATION ......cuitet ittt eeeeee et e eeee e e e e et et eeeeee et eeeeeeeeemetsseeeeesrerreesaeaee 13
6.5 MISCELLANEOUS OPERATIONAL TESTS ...oiiiti ittt ettt e e e e et ae e e e e e era st n s 14

i

I

|

i

|

!

|

!

Test Carried out by...... Signed... Date... |

Test witnessed by........ Signed. .. Date... }

t

Authorised By: ‘

Heroes Ave 30 June, 2005 |

Active 10/12/2014 ' Page 61 of 317 |

J
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COMMON LOGIC Pty Ltd - .
Specialist Electrical Contractors ) Slte ACCGptanCG TGStS
Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 2} Section
Pump Station of: 14 1
Page RevisionNo: 0 Date: 30/06/05 Manual Issue No: 0 Date: 30/06/05

1.0 SITE ACCEPTANCE TESTS

1.1  Introduction

Complete EVERY box below; if items are not applicable indicate by a N/A in the check-box, any commeénts can be
completed at the end of the checklist.

Aim: This Commissioning list is to be completed by the person/s who are undertaking the commissioning and testing of
the switchboard in question. The commissioning list is designed to check the fundamental wiring of the switchboard and
all associated cabling and equipment. o

Scope: This Commissioning list is designed to test the operation of the MSB and Controls

Legend of Symbols - :
[ ] Check Box, ® Setting to be recorded,  — and Action to take

~

1.2 Production Unit Information

Job Number ] Job Description |

Name Signature Date
Testing Officer W- Wong Ao \4Jorfos
Witness ~ —

1.3 Safety precautions
Outlined below are some c_oinm.on safety procedures and First Aid Instruction.

SAFETY FIRST

[} Never test live boards alone, Always inform others of your actions and intentions.

2). Isolate mains and locate and identify the main switch.

3) Isolate the switchboard main switch and all circuitbreakers and fuses to completely remove all possibility of
switching a live conductor when not deliberately required.

4) Tag all Distribution as DO NOT OPERATE removing only after tested and safe.

5} Insure NO LIVE WIRES are exposed at any time and a CLEAR TESTING AREA and escape route at-all times.

6) PROTECTIVE CLOTHING and eyewear should be worn at all times.

7} Insure there is a suitable fire extinguisher available at all times.

8) Insure that a suitable LV rescue Kit is available and ready for use.

Test Carried out by...... Signed... Date...

Test witnessed by........ Signed... Date. ..

Authorised By:

Heroes Ave . 30 June, 2005
Q-Pulse Id TMS993 - Active 10/12/2014 Page 62 of 317
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COMMON LOGIC Pty Ltd .
Specialist Electrical Contractors Slte ACCGptanCG Te Stb
Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 3] Section
Pump Station - of: 14 2
Page Revision No: 0 Date: 30/06/05 Manual Issue No: 0 Date: 30/06/05
2.0 ELECTRICAL EARTHING SYSTEM
2.1 Electrical continuity and resistance of earthing system
[] Maximum resistance of the Earthing system within the sw1tchboard is 0.5 ohms (AS/NZS
- 3000:2000) _
® Test resistance of the Earthing system < O‘b ohms
2.2 Testkeys _
The following table describes the key to the numbered testing system
Key | Description
1 Main switch compartment
2 Metering CTs compartment
13 ATS compartment
4 Cable zone compartment
5 Distribution board compartment
6 Harmonic filter compartment
7 Power meter / Surge protection compartment
8 Pump 3 compartment
9 Pump 2 compartment
10 Pump | compartment
11 PLC and RTU compartment
12 Pump |
13 Pump 2
14 Pump 3
15 Sump pump
16 Vent fan
17 General lightings and power
18 Level Transmitter
19 Pressure Transmitter
20 Flowmeter
21 O d0ar (onva |
22 Cathadic Pk L+rom
Test Carried out by...... " Signed... Date...
Test witnessed by ........ Signed. .. Date...
Authorised By: | |
Heroes Ave _ 30 June, 2005

Q-Pulse Id TMS993

Active 10/12/2014 ) Page 63 of 317
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COMMON LOGIC Pty Ltd . .
Specialist Electrical Contractors Slte ACCCptanCC TGStS
Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 4] Section
Pump Station of. 14 2
Page Revision No: . 0 Date:- 30/06/05 Manual Issue No: 0 Date: 30/06/05
2.3 Continuity Test Sheet
ITEM DETAIL COMPARTMENT DESIGNATION AND TEST
. RESULT
1 2 13 14 5 16 |7 |8 ,/9 |10 11
1 All Earth’s wired and continuous a4V ANVARZAIWI/NANANAYVAY 4
2 All metal work earthed where .
required /////\/// ///,
3 isolate Individual Earth Systems yavd .
| and check continuity. - v d / avs / /
4 Test resistance of Earthing A .
system to compartment Answer in 4*11' S0 >
Ohms
ITEM ‘ DETAIL 4 GENERAL AREAS TEST RESULT
127131415 [16 17 [18 [19 ] 20 [ 21 [ 22
1 All Earth’s wired and continuous v oA AV [ Vel { / v LT
2 All metal work earthed where oA A A4 A4 4 = L
_ required ’ a4 S A A
3 Isolate Individual Earth Systems : S P ey = - LT
and check continuity. N AT T
4 - | Testresistance of Earthing zd.5.0
system to device Answer in Ohms 7]
Test Carried out by... .W“ll‘o&m Won Signed. ng@ Date. .13 /O:ll /03/
Rond Vg '
Test witnessed by........ Signed... Date... ‘
Authorised By:
Heroes Ave ' ' 30 June, 2005

Q-Pulse Id TMS993 Active 10/12/2014 Page 64 of 317
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COMMON LOGIC Pty Ltd .
‘Specialist Electrical Contractors Slte ACCGptanCG TeStS
~Subject:  Switchboard Pre- Commlss1omng SAT for Heroes Avenue Sheet: 5| Section
Pump Station Of: 14 3
Page RevisionNo: 0 Date: 30/06/05 Manual Issue No: 0 Date: 30/06/05

3.0 INSULATION RESISTANCE/ HIGH POT TEST

3.1 Insulation Resistance Test

Insulation resistance of whole or part of an installation must be a minimum of 1 Meg/ohm
(AS/NZS 3000:2000)

Insulation test conducted on all internal circuits

Insulation test conducted on all busbar

Insulation test conducted on all motors

Insulation test conducted on L&P circuits

L0

All Selector Switches, Isolators and CB’s are in the off posttion

Surge Diverter Disconnected '

Remove MEN LINK before insulation test

All electronic equipment susceptible to high voltage damage to be isolated.

VBN

3.2 Low Voltage Switchboards Insulation Test

MEGGAR VOLTAGE <00 __VOLTS
INSTRUMENT DETAILS _ Sk ~3005%5

,. 1tchbod and mams '

Join Red, White & Blue Phases and '

Neutral, Test to Earth . : 200

Red Phase to White, Blue & N 200 O Aoy 2| QUOMD 1M
White Phase to Red, Blue and N 200 _ G ML i0oMA T00M
Blue Phase to Red, White & N ~ pR el Qoo Mg 1M Lo M (B
N to Red, White & Blue 200

4

Test Carried out by...... I%-r\g( E@réc Signed...[/g:‘,‘(&. Date...23l°‘/05'

wi A »L%L} 4 lozfos
Test witnessed by........ ”(M‘ Mo'ﬁj , Signed./.ﬁ.‘/(' dUA “ Date... L / >
Authorised By:

Heroes Ave ‘ . 30 June, 2005

Q-Pulse Id TM$993 ' ;  Active 10/12/2014 . Page 65 of 317
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COMMON LOGIC Pty Ltd - |
Specialist Electrical Contractors Slte ACC eptal’lce TGStS ‘
Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 6| Section
Pump Station _ Of: 14 4
Page RevisionNo: 0 Date: 30/06/05 Manual Issue No: 0 Date: 30/06/05

4.0 GENERAL WIRING AND VISUAL INSPECTION

General Wiring and Visual Inspection

Check all cables as per schedules have been installed.
Check all devices have been terminated

| s

4.2  Switchgear Visual Checklist
Carry out visual and mechanical checks to Switchgear

Electrical Construction Coversheet DWG No.‘i‘x‘;l Sﬁ ’waCQmpleted and correct.

ITEM DETAIL DESIGNATION

%

NO: | T 73 8 3 H [B® | 17
i Main Switch totally isolates SWBD ' e W

3 MEN connected and Neutra1 tight.
Main Switch fuse in ptace marked

correctly . V

ATS is operational
Vi

Surge diverter in place, earth neutral
6 wired correctly y

10
|V v
Cables tight and ’ i i '
5 ro?at;ci .t[g t and correct phase / \/ \/ \/ \/
"
/
/
4

ITEM DETAIL REAR COMPARTMENT DES]GNAT]ON
NO-
1 All cables connected as per /
schedules. _ ¥
Motor Junction boxes connected and
2 i
correct . L
Check all motor cables are
3 connected as per supplier \/
instructions
4
5

Signed. .}/ %

Test witnessed by........ Signed...

Authorised By:

Date.. 13 [0 "7’{2? s

Date..

Heroes Ave
Q-Pulse |d TMS993 . Active 10/12/2014

30 June, 2005
Page 66 of 317
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COMMON LOGIC Pty Ltd . '
Specialist Electrical Contractors Slte Acceptance TeStS
Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 7| Section’
Pump Station Of 14 4
Page Revision No: 0 Date: 30/06/05 Manual Issue No: 0 Date: 30/06/05
4.3 Terminal Visual Checklist
- Carry out visual and mechanical checks on Site terminals
[ ITEM DETAIL SWITCHBOARD AND JUNCTION BOXES
: 3 |5 |7 18 |9 10|11 ]12 13|14
1 All Terminals tight { Randomly a S ' :
il /\/_/\/./_\/_/ A AN
2 All Voltage types separated by ey d it
segregation plate (Check All) v \/ an4 \/ ‘/ / dPard
3 Correct current ratings for cable il ' aWavd
as per DWG. (Check all) rd // /, akade
4 Secure by End Clamps (Check . ?
Aly . / v/ \/ \/ \/ / / \/
5 Labelled correctly as-per drawings L a0 4 f
and contract specification \/ \/ \/ / / J \/ \/ \/ \/
6 Easily accessible. e i B R e e W e
7 Field connection Terminals are i SR R v
correct type as per contract A A A A A S A7
specification L . ) : ¥ -]
8 High Voltage Termmal Shrouded |V || A VT VT /A VT V]S
Test Carried out by.....\«.\: \UDD Signed.../t):‘/(awg .Date.l. H/O?/ '05
Test witnessed by........ Signed... - Date. ..
Authorised By:
Heroes Ave_ 30 June, 2005

Q-Pulse Id TMS993

Active 10/12/2014
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COMMON LOGIC Pty Ltd -
Specialist Electrical Cul::?racttﬂrs Slte ACCE‘SptElI] CE T@StS

Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 8| Section
Pump Station Of: 14 5

Page Revision No: 0 Date: 30/06/05 Manual Issue No: 0 Date: 30/06/05

5.0 CONTINUITY TEST

o
-

Continuity Test

Wiring of field circuits and connections are correct to constructed wiring schematics and
marked up cable schedule — BW DWG No. 486/5/7-L1030

Random Continuity Test using Buzzer.

Visual Check of all wiring.

Open all Circuit breakers and remove all fuse links

Test each cabling in turn with cable schedule

Continue to carry out visual and drawing checks (ie wire numbers, etc)

Bridge control points to check operation if possible.

Mark each circuit as it is tested using a highlight pen.

Tick of each compartment associated with the specified drawing.

Test may be carried out with the RTU DC system on line and utilising the control device to
create the feedback.

Point to point the cabling from the terminals to the generator plug. Communications device
will be required to achieve this.

ALy OO O

v

ITEM Cable No. COMPARTMENT DESIGNATION

NO: BEENEINENEAENESRE DERE K
1 P02 v
2 PO3A v
3 PO4A ) -
4 PO5SA v
5 PO3B |

6

7

P04B
POSB :

8 P06 4
] PO7 :
10 PO8
11 P08
12 P10
13 P11_NIR7. | .

14 P12 It 5 tordA3s a7 o
15

16

17

18

B RS

P13
P14
P15
P16

|
|
< KN

Test Carried out by.. W "*\l?f_‘_'] Signed. .ﬂw Date.. [4Ho7les

Test witnessed by........ Signed... Date...
Authorised By:

Heroes Ave 30 June, 2005
Q-Pulse Id TMS993 Active 10/12/2014 Page 68 of 317
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COMMON LOGIC Pty Ltd .
Specislist Electrical Contractors Site Acceptance Tests
Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 9| Section
Pump Station Of: 14 5
Page Revision No: 0 Date: 30/06/05 Manual Issue No: 0 Date: 30/06/05
ITEM Cable No. COMPARTMENT DESIGNATION
NO: 1 2 3 4 5 & 7 a8 9 10 | 11
19 co1
20 coz2 vy
21 C03 L
22 co4
23 C05 v
24 C06 ol
25 CO7A 2 |
26 Cco7B L
27 COBA —
28 Co8B —
29 CO9A P
- 30 C09B ]
I C10A
a2 C10B
a3 C11A
34 ci1B |NjA T i il
35 C12A ‘il
36 C12B ¥
37 01 — 20k Qedhbdic | Potlecthn Godall Sidncta
38 l02A N i i L
39 102B N/A - Fllne sy e b b dothect
40 103 o
41 104 T e
42 105A e
43 1058 M/A - T Jodor do bel colfuedeld
44 106 . sherlts
45 107 s e |
46 108 ] = e
a7 109 NIA - Cromacpter 8 ;
48 110 ot o A
49 11 7 i I
() 50 112 Wil
2 5 b
52 5
53
54
&5
-
Test Carried out by.. W: %3:3 Signad.% Date..H{o7/os
Test witnessed by........ Signed... Date...
Authorised By:
Heroes Ave 30 June, 2005

Q-Pulse Id TMS993 Active 10/12/2014 Page 69 of 317




COMMON LOGIC Pty Ltd

Specialist Electrical Contractors

Site Acceptance Tests

Jal

Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 10| Section
_ Pump Station of: 14 5
Page Revision No: 0 Date:

30/06/05 Manual Issue No: 0 Date: 30/06/05

486/5/7-L1024

486/5/7-L1025

486/5/7-L1026

486/5/7-L1027

486/5/7-L1028

.486/5/7-L1029

5.2 POWER CABLE AND BAR Test
] Checking of all bus bar joints for connection.
[]  Visual Check of Bus bars.
- Connect the test unit across each joint in the bus bar and cable power connection system.
- Tick off the relevant area associated with the AC drawings when tested.
- Highlight the AC drawings to detail each connection that has been tested.
ITEM Drawing COMPARTMENT DESIGNATION
Number/ -~
Section
NO: 1 3 5 6 7 8 9 10
1| 486/5/7-LIO10 |l I~ v
2 486/5/7-L1011 v
3 486/5/7-L1012 v~ .
4| 486/5/7-L1013 e
5 | 486/5/7-L1014 N
6 486/5/7-L1015 |
7 486/5/7-L1016
8 486/5/7-L1017
9 486/5/7-.1018
10 486/5/7-.1019
1 486/5/7-L1020
12 486/5/7-L1021 \
13 1486/5/7-L1022 | INJA - Gk | dovewits
14 486/5/7-L1023
15
16
17
18
19 -
20

Test witnessed by.

Authorised By:

Test Carried out by... Lt intj

Signed. A Wé”éj\ Date. H’/ C’;Z/ s

Signed... : Date...

Heroes Ave

Q-Pulse Id TMS993

Active 10/12/2014

30 June, 2005
Page 70 of 317
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COMMON LOGIC Pty Ltd - '
Specialist Electrical Contractors Slte Acceptance Te StS
Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 11] Section
Pump Station ' : Of: 14 6
Page Revision No: 0 Date: 30/06/05 Manual Issue No: 0 Date: .30/06/05
6.0 COMPONENT OPERATIONAL TEST
6.1 Component Operation Test
] Correct Operation and Voltages '
[ ]  All set points and parameters set to test values if required.
[]  All switches and buttons operate as required. ‘
] All RTU IO are connected and operate as designed.
] All external devices operate as designed.
6.2 AC Control Systems
- Open all circuit breakers and remove all fuse links
- Test each cubicle individually, replacing fuses and closing circuit breakers in turn.
AFTER VOLTAGE APPLIED ‘
- Apply mains supply '
- Carry out voltage and operational checks (ie switch operation etc)
- Bridge control points to check operation
TEM | DETAIL - . COMPARTMENT DESIGNATION
"NO: . 1 3 7 | bus 5 11
1 Mains Incoming Voltage Measured OK . ]
2 All CB's are turned off and isolate Crts N\ s/
3 Phase Fail operates correctly v e
4 Phase Fail Hysteresis time setting _sec | j{¢
5 Turn on main switch N
6 Phase fail relay operates correctly L~ N
7 Supply available on ATS V',
8 Check power to Surge diverters Vv
9 Install surge diverter fuses and test v
alarm to RTU : '
. 10 | Check power to-top of distribution MS v
1 Turn on Distribution MS and check volts \/
to bus bars
12 Chieck that there is a CB feeding the
RTU and surge diverter relay. /
If Yes Turn on power to control surge
filter ' g
13 Test second phase fail relay is operating N
14 Turn on the Power Meter and check - /
settings. '\
Test Carried out by.... W bbb,\aj Signed /‘M‘"*NQ— Date. IS /o ?los™
Test witnessed by........ Signed... Date...
Authorised By:
Heroes Ave . : 30 June, 2005
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| COMMON LOGIC Pty Ltd

| Specialist Electrical Contractors | Slte Acceptance TeStS

] Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 12} Section

| Pump Station : of: 14 6
Page Revision No: 0 Date: 30/06/05 - Manual Issue No: 0 Date: 30/06/05

6.3 DC control Systems

Carry out operational and voltage checks

Power up the RTU power supplies .
Install DC supply fuses one at a time and check

! Functional Testing includes pressing buttons, operating switches, simulating if actual
' operation is not possible.

Testing of external devices includes where possible the actual operation of the device
by creating the real condition at the device.

NIV

!

‘ ITEM DETAIL COMPARTMENT DESIGNATION
‘ NO:. 8 9 101 11 7
1 Check supply Voltage to Supply

Transformer/Battery Charger

All DC Fuses in place and correct size

Power up the PLC. Drawing No.

486/5/7-L1016

4 Power up the RTU. Drawing No.

486/5/7-L1016

5 Insert Fuses and check associated O

points. Drawing No. 486/5/7-LIO17

6 Insert Fuses and check associated 1O

points. Drawing No. 486/5/7-L1018

7 Insert Fuses and check associated |10

points. Drawing No. 486/5/7-LIO19

8 .| Insert Fuses and check associated 10

: points. Drawing No. 486/5/7-L1020

| 9 Insert Fuses and check associated |10

' _points. Drawing No. 486/5/7-L1021

10 insert Fuses and check associated 10

points. Drawing No. 486/5/7-L1022

" Insert Fuses and check associated 10

points. Drawing No.-486/5/7-L1023

12 Insert Fuses and check associated 10

_points. Drawing No. 486/5/7-L1024

13 Insert Fuses and check associated 10

points. Drawing No. 486/5/7-L1025

14 Insert Fuses and check associated 10 ,

points. Drawing No. 486/5/7-LI026 =N |

15 ‘Insert Fuses and check associated 10

points. Drawing No. 486/5/7-L1027

16 insert Fuses and check associated 10

points. Drawing No. 486/5/7-L1028

17 Using a test loop test the control plug

" | and lead to the generator 7

18 Using a test loop test the control plug T4
and lead to the generator. Drawing No.

486/5/7-LI1015

Test Carried out by... W/ Mob.:-;j S‘igned.ﬁ% Date... 2= /‘_3 HOJ—

Test witnessed by........ Signed... Date...

w(N

totid @ FAT

L @ F;AT |
wﬂds ceil; Lpito
orta) @ FAT
il @ FAT

NN N G R
= 110

) XE [TESTEP j) (an{MILion NG

Authorised By:

Heroes Ave ‘ 30 June, 2005
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| COMMON LOGIC Pty Ltd . |
Specialist Electrical Contractors Slte ACCeptanCe TGStS S
Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 13] Section |
Pump Station - Of 14 6 |
Page Revision No: 0 Date: 30/06/05 Manual Issue No: .0 Date: 30/06/05 ‘
6.4 Motor protection and Operation

- Carry out voltage, settings and Operational Checks

ITEM DETAIL COMPARTMENT DESIGNATION
NO ’ 819 10| 11

| Confirm the motor VFD can be

1 powered up. May need to remove the
motor connections or put in hand \/

, stop mode. :

! : Confirm operation of Motor CB and /

' contactors and E/Stop incl. fgjl Efstdy

3 Confirm operation of Auxiliary /

RNES

Contacts back to the B Py

Turn on the CB to the drive.

AR

| Vv N .
: 5 Confirm the VFD has the correct \/
program installed.
6 Confirm operation of Contacts , / \/
_ (manual start, auto-start) \
P 7 Confirm auto and manual commands 1
8" Manually operate the drive with no
motor connected. ,
f 9 Automatically operate the VFD with
i‘ ) no motor connected.
{ 10 Simulate the thermistor signal and
f test. \
11 Simulate the Water in oil signal and
test. N enal el Covr e Dy FMNLCOMUISA0 A G
15 | Simulate alarms and test the re-set B R e
facility

If there is water available the motor ’ |
13 could be connected and run. Check ' . ' '

Rotation
14 Check manual operation again J
15 Check automatic operation again. / : ) i
: 4

Test Carried out by... AN Wy:ﬂ ' Signed..ﬂdﬂf%.. Date. ZS/O?IOS !
Test witnessed by........ : Signed... Date...

Authorised By: o 3 . |

Heroes Ave ' 30 June, 2005
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COMMON LOGIC Pty Ltd . L,
Specialist Electrical Contractors Slte Acceptance Te StS
Subject:  Switchboard Pre-Commissioning SAT for Heroes Avenue Sheet: 14| Section
Pump Station of: 14 6
Page Revision No: 0 Date: 30/06/05 Manual [ssue No: 0 Date: 30/06/05

6.5 Miscellaneous Operational Tests

- Carry out Voltage and Operational Checks of Miscellaneous Circuits

ITEM DETAIL ITEMS COMPARTMENT DESIGNATION
NO TESTED

1 Un plug the controls to the generator < ' Pl
and temp board. v J OP/O)

2 Plug in the generator control plug and - / o~
test every 1O point. O OP/(L)

3 Simulate a mains fail and see if the L~ -
generator wants to start. No real need N I/OP /CB“
to start.

4 Remove the generator power leads to Ve ;
the temp board and plug in the new 4 I/Cz[?- /()5‘
connections. L

5 | Run generator and test rotation. 1 Tih /C POy

6 Insure rotation across the ATS is d y j

- | correct. 4 ,/O"o/ ONT

7 Manually connect the generator and L  fl~o
test run 1 pump if water is available. W l /(p“‘2 /05

8 Put all to auto and simulate a generator L Lo flw 1
start and transfer and return to mains. 7 ! '/c.)d’ / (IS

g , e

10 | Commissioning of Level device Vespwa A 2 W A

11 et ux vielwts micngiaitchioo v

12 W@bk washa” s")/(?/h.‘;:c M:JLMQE// »

13 Commissioning of pressure device Veoabic EA-| A

14 Cothol i Protoet on Uni+ v

15 /| Odowy  Gortvs] Unit v

16| Light and power ~ RCD testedd v

17| S Ry Auta Stad Mool o

18 | Sine Pz Hoad St [$od o~

19 [ Oy wedd Hasclad. Hmh de Alm v

20 |0y wed Flu R

Test Carried out by....(- W,

Signed. A:U/Qh%—-Date. Isfo3o

Test witnessed by........ - Signed... Date...
. Authorised By:
Heroes Ave 30‘J une, 2005
Q-Pulse Id TMS993 10/12/2014 ' Page 75 of 317
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~

4.3 Variable Speed Drives Programming

4.3.1 Purpose

The purpose of programming the'VSD‘s is provide the correct pump data. to the drives,

"and the right settings to ensure valid communication to/from the control system

4.3.2 Scope

HVAC and Danfoss have already programmed the VSDs duri'ng factory acceptance

testing. The motor parameters will require to be re-programmed with the information

specified on the Grundfos pump nameplates:

iImportant parametefs to verify for both setup 1 (local) and setup 2 (remote) include:

e Parameters to enable or disable keypads

e Minimum frequency

¢ Alarms reaction — warning or trip lock

o Digital and analogue /O to interface with control system

. Current limit motor protection ,
o No PID settings — PID is PLC driven

HVAC hps

Q-Pulse Id TMS993

Heroes Avenue Sewage Pump Station
Commissioning Plan

Active 10/12/2014

Page 19 of 33
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4.3.3 Procedures

1. HVAC to program and verify parameters of the VSDs with assistance from Danfoss.

2. Scroll through each parameter in VSD1 and check for correct setting for both local

and remote mode- (setup 1 and _2). To change the sétup mode, flick the
LOCAL/REMOTE switch. |
3. Along the way, record all parameter settings on the VSD Programming Parameter
 Record Sheet. Highlight any settings unsure of, and notify or ask Brisbane Water.
4. After all parameters have been verified in VSD1, transfer all parameter settings _
across to the other two drives by utilising the LCD COPY parameter 004 function.

5. Submit record to Brisbane Water for verificatidn.

< VSD Programming Parameter Record Attachment >

N ' Heroes Avenue Sewage Pump Station Page 20 of 33
H\VAC hps Commissioning Plan : ‘ :
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Programmed by: Nick Taylor - Danfoss
Date: 19/07/2005

Latest Revision: 11/08/2005 - William Wong

SP103 Heroes Ave_nu'e Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical .ond Electrical Fitout and Commissioning Section 3.2 OM Manual

(Remote) (Local)
ID Name Setup 1 Setup 2 Unit
1|Language Engtish (0) English (0)
2|Active setup Multi setup (5) Multi setup (5)
3|Setup copy No copy (0) No copy (0)
4fLcp copy No copy (0) No copy (0)
51Custom readout 100 100
6{Cust. read. unit 1% 1%
7iLarge readout Frequency [Hz] (3) [Frequency [Hz] (3)
8{Small readout 1 ‘|Reference (%] (1) |Reference [%] (1)
) Motor current [A]  [Motor current (A]
9}Small readout 2 (5) (5)
10| Small readout 3 Power [kW] (6) Power [kW] (6)
11)Unit of loc ref Hz (0) Hz (0)
12|Hand start bttn Enable (1) Enable (1)
' 13|Stop button Enable (1) Enable (1)
14|Auto start bttn Enable (1) Enable (1)
15|Reset button Enabie (1) Enable (1)
16{Data change lock Not locked (0) Not locked (0)
17|Power up action Auto restart (0) Auto restart (0)
100|Config. mode Open loop (0) Open loop (0)
101|Vt charact. Aeo function (0) Aeo function (0)
102|Motor power 122.3 122.3lkW
103|Motor voltage 415 415|V
104|Motor frequency 50 50|Hz
105|Motor current 203 203|A
106|Motor nom. speed 1475 1475|RPM
107|Auto motor adapt No ama (0) No ama (0)
108|Multim.startvolt 2.5 2.5|V
109|Resonance damp. 100 100|%
110|High start torq. 0 Ols
111|Start delay 0 Ofs
112|Motor preheat Disable (0) Disable (0)
113|Preheat dc curr. ) 50, 50|%
114|Dc brake current 50 50|%
115{Dc braking time 10 10|s
116|Dc brake cut-in 0 0|Hz
117|Mot.therm protec Thermistor trip (2) |Thermistor trip (2)
118|Motor pwr fact ' 0.75 0.75
' 200]Frequency range 0-120 hz (0) 0-120 hz (0)
' 201|Min. frequency 28 28lHz
202{Max. frequency 50 50{Hz
Linked to hand/auto|Linked to hand/auto
203|Reference site 0) 0)
204{Min. reference 0 0
205|Max. reference 50 50
206|Ramp up time 20 20|s
207|Ramp down time 40 40|s
208|Autoramping Enable (1) Enable (1)
209|Jog frequency 35 35|Hz
210|Ref. function External/preset (2) |External/preset (2)

VSD Parameters Heroes Ave All Pumps.xis

Q-Pulse Id TMS993

Page 1 of 3

Active 10/12/2014

Prmted on 12/08/2005
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Q-Pulse Id TMS993

Setup 1

1D Name . |Setup 2 Unit
404|Sleep frequency 0 0|Hz
405{Wakeup frequency 30 30{Hz
406|Boost setpoint 100 100|%
407|Switch freq. 3 3|kHz
408 Noise reduction . Asfm (0) Asfm (0)
409|Funct. low curr. Warning (1) Warning (1)

Autoderate & Autoderate &

- 410{Mains imbalance warning (1) warning (1)

Autoderate & Autoderate &
411|Funct. overtemp. warning (1) warning (1)
412|Overload delay 61 61|s
413|Min. feedback 0 0
414|Max. feedback 100! 100
415|Ref./fdbk. unit -1% 1%
416|Feedback conv. . Linear (0) Linear (0) .
417|2 feedback calc. Maximum (1) Maximum (1)
418|Setpoint 1 0 0

'419|Setpoint 2 0 0
420|Pid nor/inv.ctrl Normal (0} Normal (0)

421|Pid anti windup Enable (1) Enable (1)

422|Pid start value 35 35|Hz
423|Pid prop. gain 0.3 0.3
424;Pid integr. time 9,999.00 9,999.00|s
425|Pid diff. time 0 Ols
426(Pid diff. gain 5 5
427|Pid filter time 0.01 0.01ys
500|Protocol Fc (0) Fc (0) .
501|Address 1 1
502|Baud rate 9600 baud (5) 9600 baud (5)
503|Coasting Logic or (3) Logic or (3)

504|Dc brake Logic or (3) Logic or (3)

505|Start Logic or (3) Logic or (3)
506|Reversing Digital input (0) Digital input (0)
507|Select. setup Logic or (3) Logic or (3)
508|Select. speed | Logic or (3) Logic or (3)
533|Displ.text line1

534|Displ.text line2

555|Bus time inter. 60 60|s
556|Bus time funct. No function (0) No function (0)
560|N2 over.rel.time 65534 65534|s
565{FIn time inter. . 60 60|s
566|Fin time funct. No function (0} No function (0)

No parity/ 1 stopbit |No parity/ 1 stopbit
570{M.bus par./frame (2) (2) )
571{M.bus com.time. 100 100[ms
618|Reset kwh count Do not reset (0) Do not reset (0)
619|Reset run. hour Do not reset (0) Do not reset (0)

: Normal operation |Normal operation
620|Operation mode (0) 0)

VSD Parameters Heroes Ave All Pumps.xls Page‘3 of 3

Active 10/12/2014

Printed on 12/08/2005
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VSD Parameters Heroes Ave All Pumps xis

Q-Pulse Id TMS993

Setup 1

Unit

1D Name Setup 2
211|Preset ref. 1 100 100|%
212|Preset ref. 2 0 0| %
213|Preset ref. 3 ¢ 0|%
214jPreset ref. 4 0 0%
215|Curr limit motor 203 203|A
216|Freq bypass b.w. 0 O|Hz
217|Bypass freq. 1 120 120|Hz
218|Bypass freq. 2 120 120|Hz
219}Bypass freq. 3 120 120|Hz
220|Bypass freq. 4 120 120jHz
221|Warn. current lo 0 OjA
222|Warn. current hi 203 203|A -
223|Warn. freq. low 0 O|Hz
224jWarn. freq. high 120 120|Hz
225|Warn. low ref. -1,000,000.00 -1,000,000.00
226(Warn. high ref. 1,000,000.00 1,000,000.00
227{Warn. low fdbk -1,000,000.00 -1,000,000.00
228|Warn. high fdbk 1,000,000.00 1,000,000.00
300 Digital input 16 Reset (1) Reset (1)
301|Digital input 17 No operation (0) No operation (0)
302|Digital input 18 Start (1) Start (1)
303|Digital input 19 No operation (0) No operation (0)
304} Digital input 27 Safety interlock (3) [Safety interlock (3)
305;Digital input 29 Preset ref. on (6) ‘{No operation (0)

. 306|Digital input 32 Setup select Isb (4) [Setup select Isb (4)
307|Digital input 33 No operation (0)  |No operation (0)
308|Ai [V] 53 funct. No operation (0) Reference (1)
309{Ai 53 scale low - 0 olv
310}Ai 53 scale high 10 10|V
311]Ai [V] 54 funct. Thermistor input (3)j Thermistor input (3)
312|Ai 54 scale low 0 olv
313|Ai 54 scale high 10 . 10|V
314]Ai [mA] 60 funct Reference (1) No operation (0) '

" 315}Ai 60 scale low 4 4{mA
316]Ai 60 scale high 20 20|mA
317|Live zero time 10 10|s
318|Live zero funct. Stop and trip (5) No function (0}

Out. freq. 4- 20 ma |Out. freq. 4- 20 ma
319|Ao 42 function (30) (30)
320jA0 42 puls scale 5000 5000|Hz
Drive in auto mode |Drive in auto mode
321]|Ao 45 function 17) 17)
322|Ao 45 puls scale 5000 5000|Hz
323|Relay 1 function Ready (1) - Ready (1)
324|Relay1 on delay 0 0Ois
325|Relay1 off delay 0 Ols
326]Relay 2 function Running (3) Running (3)
327|Pulse ref. max 5000 5000|Hz
328|Puise fdbk. max. 25000 25000{Hz
400]Reset function Manual reset (0) Manual reset (0)
401|Autorestart time 10 10|s
402 Flying start Disable (0} Disable (0)
403|Sleep mode timer 301 301fs
Page 2 of 3

Active 10/12/2014
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4.4 Pumps Pre-Commissioning Testing
4.4.1 Purpose

The purpose of this testing is to ensure the installation of the pumps are mechanically

and electrically sound, and the pumps are ready for commissioning.

4.4.2 Scope

The testing involves a general check of the pump for transport/installation damages,

secure installation, and correct motor rotation and operation.

'4.4.3 Procedures

Procedures and checklist for conducting the testing are detailed in the test sheet. Each

of the 3 pumps shall be tested with the associated test sheets completed and signed.

When performing motor directional test, the associated VSD shall be hand started briefly

to determine motor rotation direction. Changes to phasing to obtain correct motor

rotation shall be corrected on the motor feeder cables’only. ‘(ie. load side of pump
disconnect box).

Other observations to performed when a pump is started is to check for any unusual

noise or vibration, correct voltage and current drawn - displayed on respective VSD
LCD screen. |

< Pump Pre-Commissioning Test Sheets Attachment >

Heroes Avenue Sewage Pump Station Page 21 of 33
Commissioning Plan '

1Y
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HVAC hps

Heroes Avenue Sewage Pump Station

PROJECT:

TYPE NO. 'S21154M3B513ZB93
LOCATION:  Heroes Avenue, Taringa
UNIT TYPE

Grundfos 115kW

PROJECT NO.

SERIAL NO.
PROD. NO.
DATE

ACTION REQUIRED

Check unit for tranqurt]installation damage

Remove debris/clean unit inside and out

Inspect general condition and operation of equipment

Check vibration mountings and tightness of fixing bolts

Check operation of valves in pipework .

Check pufnp and motor bearings and/or glands (lubricate if ne
_Check tightness of pulleys on shafts

Check tension and alignment of.drive belts and pulleys

Tighten belt guards

cessary)

3251Q
- 182521
96553681
29 /os
CHECKED
Initial

Check completeness of electrical work (wiring, contractor, overloads, controls etc)

Open all valves prior to starting pump

Ensure pump start will not create unsafe conditions
Start Pump - to check direction of rotation only

Check for any unusual noise or vibration

Check alignment and water tightness of all connections
Check voltage

Check and record pump motor amps and stop pump

415V

(E5AR 50 3 53151 s

AL

A0

W- W,

4Y

A

W

A7

Y4

Wz

W

AL

W-w -

Nl U\/-

W-w/-

A

W.iJ-

WiJ .

COMMENTS: . Puum'p Ne 4

A,

~

6&/0?/20@5*

HVAC/HPS TECHNICAL SUPERVISOR:

I

Page 1 of 1 Date of last revision: 19/1
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HVAC hps

PROJECT: Heroes Avenue Sewage Pump Station PROJECT NO. 3251Q

| TYPE NO. S$21154M3B5132B93 SERIAL NO. 182523
LOCATION: Heroes Avenue, Taringa PROD. NO. 96553681
UNIT TYPE  Grundfos 115kW DATE 67/49 / >k
ACTION REQUIRED | , CHECKED
: Initial
Check unit for transport/installation damage %K
Remove debris/clean unit inside and out | | | e/
Inspect geheral condition and operation of equipment WAV,
Check vibration mountings and tightness of fixing bolts . /J
. Check operation of valves i_n pipework ' //y
Check pump and motor bearings and/or glands (lubricate if necessary) ' o %//]
! ' Check tightness of pulleys on shafts /Uﬂ
Check tension and alignment of drive belts and pulleys ‘ _ ﬁ//
Tighten belt guards : - /V/V
Check completeness of electrical work (wiring, contractor, overloads, controls etc) W.n .
Open all valves prior to starting pump - : : | /ﬂ
Ensure pump start will not create unsafe conditions W, e .
Start Pump - to check direction of rotation only ' W, \
Check for any unusual noise or vibration - ' ' | o wWW . 5
Check alignment and water tightness of all connections : //
Check voltage AdS e
Check and record pump motor amps and stop pump . ‘g)-A@_SOHE;é BiSL(s N

COMMENTS: P o No

HVAC/HPS TECHNICAL SUPERVISOR; M&%_ OP/ of Jos™

Page 1 of 1 Date of last revision: 19/12/2003 E\3251Q Brisbane Water Heroes Avenue\T1
. Commlssxonlng\Heroes Ave Pumps.doc
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HVAC hps

PROJECT:  Heroes Avenue Sewage Pump Station FRCJECT NO. 3251Q
TYPE NO. S521154M3B51372B93 SERIAL NO. 182522
LOCATION:  Heroes Avenue, Taringa PRCD. NO. 96553681
UNIT TYPE  Grundfos 115kW DATE

Plefos”

ACTION REQUIRED

Check ‘unit for transport/installation damage

Remove debris/clean unit inside and out

Inspect general condition and operation of equipment

Check vibration mountings and tightness of fixing bolts

Check operation of valves in pipework

Check pump and motor bearings and/or glands (lubricate if necessary)
Check tightness of pulleys on shafts

Check tension and alignment of Qrive belts and pulteys

Tighten belt guards '

Check completeness of electrical work (wiring, contractor, overloads, controls etc)

' CHECKED
~Initial

.

V4

L\j I, W’ »

i

A4

7

A

iz

Wi

w oW
_Open all valves prior to starting pump /ﬂ
Ensure pump start will not create unsafe conditions VIRWE
Start Pump - to check direction of rotation only ' ‘ - u W

- Check for any unusual noise or vibration R
Check alignment and water tightness of all connections’ //
Check voltage A4S | W
Check and record pump motor amps and stop pump {6 P«@SOHQ e 3"51_’5 WORVVE
COMMENTS: D B Nr) 3
HVAC/HPS TECHNICAL SUPERVISOR: /édﬁfﬁwhéu Cﬁf/o*/%¥§‘

o—J :

Q-Pulse Id TMS993
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ITR - INSPECTION AND TEST RECORD HVAC
01I INSTRUMENT CALIBRATION :
. . [
CONTRACT No BW.30079-02/03 | INSTRUMENT TYPE Vegabarb4 Pressure Transmitter f
(-1 to 10 bar range)
JOB No 3251Q INSTRUMENT Serial No 14447963
Location Heroes Avenue - | LOCATION DRAWING No 486/5/7-L1007

TESTING EQUIPMENT DATA

EQUIPMENT TYPE MAKE SERIAL NUMBER CAL.I'BRATED BY DATE
D, taaami thﬁz- H»‘Lba 5)4'-157 005 [ VMS T metiomeh /?;/0_7/05
Pty Tundugl [Pluke| X5 -963 KIThkE| BLC Onle., (k

| PV 350) ~
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k

Flowmeter Calibration Verification Certificafe

7 ~tomer ~ Brisbane Water
Late Performed Thursday 21 July 2005 09:33
" Date Certificate Printed Monday 25 July 2005 08:40
Site Details
Location SP 103
Tag 5428814
Operator John Grant
Results : Transmitter Zero Pass
Transmitter Span Pass . ’
Transmitter Pulse Output - Not Tested
Transmitter Analogue Output Pass
Sensor Electrode Integrity Pass’ "o
Sensor Energising Coil Integrity Pass’
Declared "FULL" pipe status appears to be FULL
Accuracy : The above tests and results verify that the flowmeter
is functioning within normal working limits, and is -~ - - -
within £2% of original calibration certificate. A
Calmaster Details
rtansmitter Settings Instrument, Serial No. ~ CM0139, V/38364/1/1
. . Last Calibrated Tue 14 Dec 2004
I 14 / )
Sensor.Ca ibration Factor 035/2/5/1.000 Next Galibration Date Wed 14 Dec 2005
Flow Range 500.0 I/s , Firmware Version CalMaster v1.0 36/96
Response Time Constant 3 seconds , PC Software Version v2.31 25/08/2004 (Intn. )
Probe Factors ins 1.00000, prof 1.00000 DVM Serial No.
\nalogue Output 4-20 Forward Resistar Serial No. {Not Used)
Second Analogue Range  100.0% (500.0 I/s) Flowmeter Details
Pulse Output Not Tested Type MagMaster, Electromagnetic
Totaliser Units Kilo | Sensor S/No. P/26949/3/5
Transmitter S/No. vkh06125
Tag No. 5428814
Meter Size 350 mm
CalMaster is fully traceable to National and International Standards.
For details please refer to CalMaster Traceability Documentation.
ABB World Flow Technology Centres
ABB Limited., ABB inc, ABB Australia Pty Ltd., ABB Limited,
Oldends Lane, Stonehouse 125 E County Line Road, Bapaume Road . Dranselder Str2
" Gloucestershire ' Warminster. PA 18974. Moorebank D-37070 Gotlingen
England, GL10 3TA USA : NSW 2170 Germany
I +44 (0) 1453 82 6661 Tel  +215-674-6000 Tel  +61-2-9821-0111 Tel  +49 05519050
s x  +44 (0) 1453 82 1478 Fax +215-674-6394 Fax  +61-2-9821-0950 Fax  +49 0551 905 777

CALMASTER HELPLINE
Email : calmaster@gb.abb.com or calmas.ter@us.abb,com
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Printed Output From File
"G:\SERVIC~1\CALIBR~1\FACTOR~1\QLD\HV
AC-H~1\2694935.MAG"

Program v1.00 (30/08/1999) (WIN-PC)
File Produced 26/07/04 9:28:56 AM

** Display Menu **

Display Mode =0
Display Resolution = 1

** Flow Menu **

Flow Range 600.00000

Flow Units = Ltr

Flow Multiplier = x1

Flow Time =5

Flow Response =3

Flow Probe Ins = 1.00000
Flow Probe Prof = 1.00000
Flow Cutoff = 3

** Analog Menu **

Analog FSD = 20
Analog Zero = 4

Analog Dir Fwd = 1

Analog Dir Rev = 0

Analog No. 2 100.00000"
** Pulse Menu **

Pulse Factor = 0.00999
" Pulse Cutoff =.0

Pulse Max = 800

Pulse Idle =1

=0

Pulse Size

Totaliser Units = Ltr
Totaliser Multiplier k

Totaliser Clear Enab = 0
**+ Alarm No.l Menu **
Alarm No.1l Idle 1
Alarm No.l Enable =1
Alarm No.l Fault =1
Alarm No.l Forward = 0
Alarm No.l Reverse = 0
Alarm No.l Cutoff =0
Alarm No.l MtSensor = 1
Alarm No.1l Hi =.0
Alarm No.1l Lo =0
Alarm No.l Analog = 0
BAlarm No.1l Pulse =0

Q-Pulse |d TMS993
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** Alarm No.2 Menu *~*

Forward =
Reverse =
Cutoff =
MtSensor =
Hi =
Lo =
Analog =
Pulse =

Alarm No.
Alarm No.
Alarm No.
Alarm No.
Alarm No.

o]

—

7]

H

3

=z

e}
NN NONNNNNNNDNON
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** Alarm Trip Menu **
Alarm Trip Hi = 110
Alarm Trip Lo
Alarm Trip Hyst =
Alarm Trip Disp

[T
o~ |
—
o
o

** Tnput Menu **
Input Clr
Input Idle = 0

** MtSensor Menu **

** Sensor Menu **

Sensor Number P/26949/3/5
Sensor Tag = 5428814
Sensor Size = 350

Sensor FACTOR 1 1.40352
Sensor FACTOR 2 2

Sensor FACTOR 3 5 !
Sensor FACTOR 4 1.00000

<<==- END OF FILE ==>>
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SP103 Heroes Avenue Indooroopilly SPS Redirection cCERTIF!Q
Q5T =" sue 2
World Flow T .aology Centres ‘ "| |===
ABB Automation ABB Automation Inc. . ABB Autamation ABB Automation GmbH
Oldends Lane, Stonehouse 125 East Country Line Road P.O. Box 2083 . Dransfelder Str. 2
% Gloucestershire, GL10 2TA, ENGLAND Warminster, PA 18974 U S A. Taren Point NSW 2229 AUSTRALIA D-37079 Géettingen GERMANY
! Tel: +44 (0) 1453 826661 Tel: +1 215 674 6000 Tel: +61 2 540 0000 Tel: +49 {(0) 551 905212
Fax: +44 (0) 1453 821121 Fax: +1 215 674 6394 Fax: +B1 2 540 0001 Fax: +49 (0) 551 905711
e-mail: flow@gb.abb.com :
ABB AUSTRALIA PTY LTD Meter code : MF/F35124110A005ER1301111 Certificate number: 04/55733

Customer name:

Customer ref. : 5145943 Calibration output : Digital Date of calibration; 11 Mar 2004
Serial number : P/26949/3/5 Customer full scale : 300.000 1/s Test plant : Rig 9 9000m2/h
: N : 1.4035
Order reference : EXP/P/26949/NKM Calibration range : 500.00 1/s Sensor factor 1
. Sensor factor2/3/4: 2 /5 /[ 1.0000
Meter type : MagMaster Meter bore : 350 mm _ . '
- Transmitter No : vkh06125
* Test Run Water Temp Total
i Run Time °C Stream 1 Stream 2 Stream 3 Stream 4 Stream 5 Flow Fiowrate % Cal. % Error
- humber  sec Int Ext Vs Vs I/s s Vs I's i/s range
A | 300 19.6 19.6 412.777 0 0 60.277 0 473.054 473.07 - 94.6 0
2 300 19.6 19.5 219.661 0 0 31.090 0 250.751 250.575 50.1 -0.07
| 3 300 19.4 19.6 0 0 0 49.181 0 49.181 49.122 9.8 -0.12
i Calibration Charateristic
0.8 -
0.6 -
£ 0.4 4
| = 0.2 - B
i > 0 A o
'] . [e}
| 0 g2 =2 o
5 : -
0.4 4
|
| . [ ] . 1 % Full Scale Calibration Range
: 30 40 50 60 70 80 90 100
Approvéd {%1 T e e Witnessed by Page 1 of 1
)':r.“" - !;: o , "

'
[
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Prifzertifikat

far Druckmessumformer
Test certificate for pressure transmitters

. .und auf nationale Normale der Physikalischen Technischen Bundesanstalit (PTB) riickfihrbar sind.
VEGA confirms that all instruments used to assure the quality of our products are calibrated and traceable to

]
t
!
|
5001 VEGA bestatigt, dass die zur Qualitatsprifung des Erzeugnisses eingesetzten Messmittel giiltig kalibriert , I
|
|
I

national standards of PTB (Physikalischen Technischen Bundesanstait) )
VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach, Tel. 0 78 36/50-0, Fax. 0 78 36/50.201

Druckmessumformer / Pressure transmitter: BARG4 Kundennummer ; ‘
Messbereich / Meassuring range: -1 bis/to 10,0bar rel. Customer 1D~ 44741 |
-100 bis/to 1000 kPa re). !
Auftragsnummer 1212305 !
Seriennummer / Series no.: : 14447963 Order number 1
Ausgang / Output: 4 .. 20mA, HART : . -
9ang P ' Auftragsposition '
Zulassungen / Approvals: OHNE Order position 1
Kennwerte / Characteristics: -0,960 bis/to 10,000 bar rel.
0,36 bis/to 100,01 %
}
Kennliniencharakteristik / Output characteristics:
max. zul. Abweichung bezogen auf Messbereich: <0.08% .
/ Dev. in linearity rel. to measuring range |
Ref.-Druck / Ref. pressure [bar]: -0,960 1,749 . 4,498 7.248 10,000
Soll-Ausgang / Ideal output [%]: 0,36 24,99 49,99 74.99 100.01
Ist-Ausgang / Real output [%]: 0,36 24,98 49,99 74,99 100.01 '
Abweichung / Accuracy [%]: 0,00 -0,01 0.00 © 0,00 0.00 :
0/0 ]
1
-0.960 1.749 . 4498 7.248 10000 P /bar :
. . I
t
b
H L
I )
i
i
1 |
i
. |
Temperaturéeinfluss . ;
{ Temperature influence: : ° ;
p Temperatur [°C] 0 20 60 100 :
. Temperature . X
Temperaturfehler bei 0 bar rel. : |
/ Temperature accuracy at 0 bar rel. Ist-Ausgang [%] 907 909 909 - 904 |
. Real output ' ' ’ ' :
~ezogen auf den Messbereich / Related to the measuring range VP !
' Abweichung (%] -
_.-ugstemperatur 20 °C / Rel. temperature 20 °C Accuracy - _ 0.01 0.00 0.00 0.05 i
|
Datum / Date: 06.07.2005 Unterschrift / Signature’ |
|
i
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4.5 lnstrumentatlon Callbratlon and Commissioning

4.5. 1 Purpose

Pressure transmitter and flowmeter are to be calibrated and commissioned on site after

installation to ensure correct installation and operation.

4.5.2 Scope -
Representatives from Vega and ABB will calibrate and commission the instrumentation ,
on site. They will provide certifying documents to confirm valid installation and
calibration, which shall be similar to the factory calibration certificates supplied with each

product.

Flowmeter to be calibrated for a maximum flow of 500 L/s.

Pressure transmitter to be calibrated for a maximum head pressure of 100 m.

4.5.3 Procedures
Flowmeter ,
1.. Check unit for correct installation and wi'rings. | : . :
2. Program unlt—flow measurement, flow range, analog output etc.

3. Run CalMaster Verification Program to calibrate unit.
4

Produce CalMaster Verification Certification.

Pressure Transmitter

Utilising a hand pump test bucket and calibrated gaUge, the Vega pressure sensor shall -

be induced to several test points pressures:

1. Induce sensor to 300kPa on calibrated gauge, record and venfy reading in pressure
transmitter.

2. Induce sensor to GOOkPa on calibrated gauge, record and verify reading in pressure

transmitter.

3. Induce sensor to 900kPa on calibrated gauge, record and venfy reading in pressure

transmltter
Wy ' Heroes Avenue Sewage Pump Station Page 22 of 33 !
H\v\x\A\C hpﬁ Commissioning Plan _ : ‘ | !

i

]

I
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If there are major indifferences between readings from the pressure transmitter to the
calibrated pressure gauge, Vega shall conduct on site calibration of the instrument, with

the following procedures:

Connect to Vega sensor with laptop at point of installation.
Check process isrempty of not running.
. Apply power to Vega device.
Calibrate instrument and scale for correct output
Check mA output by Vega device while process is empty or not operational.
Start process or fill and record data.
Check process is full or fully operational and check mA output. -
Save data collected during commissioning of instrument.

Stop process for safety and disconnect Vega interface software.

“ © o N® A w N

0.Issue calibration certificate or what was found on that day at that time.

< Factory Calibration Certificates Attachment >
< ABB Flowmeter Calibration Verification Certificate Attachment>
< Pressure Transmitter Calibration Verification Record Attachment>

< Calibrated Pressure Gauge Catlibration Report Attachment >

Gy . Herces Avenue Sewage Pump Station Page 23 of 33
H%C hpg Commissioning Plan
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f
!
|

| 5. COMMISSIONING

, 5.1 Switchboard Functional Testing
5.1.1 Purpose |

The switchboard is to be tested for every real life scenaribs to ensure all aspect of the

functional specification has been met.

5.1.2 Scope
Every. scenario and device shall be tested, and associated contro! and monitoring
signals back to PLC/RTU are valid. All possible faults/alarms shall be simulated and

tested. : ' -

The tests is broken down into the following segments:

! e~ Pumps in Local — check operation of pumps in local control;
o e Pumps in. Remote — check ‘operation of pumps in remote auto control including
‘ surcharge imminent alarm and pump faults simulation;

e Pumps Status — check status of pumps in operatibn, ie. moisture in oil, thermistor,

reflux valve microswitches, emergency stops;

e Sump Pump - check manual and auto operation of sump pump including sump
}' ~ and dry well alarms simulation;

e Other I/Os — check functionality of miscellaneous I/0s;

o Operat‘ional Checks — check other equipment are operational — building services,
 odour control, cathodic protection;
i - + Generator - simulate mains failure and check backup generator maintain station

operation, check Brisbane Water control room-remote start/stop of genérator.

HVAC to conduct and witness the test along with the control system being monitored by

Brisbane Water, ' , i

‘Heroes Avenue Sewage Pump Station Page 24 of 33
Commissioning Plan :
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N

5.1.3 Procedures

Procedures for conducting the test are detailed in the test sheets.

< Switchboard Functional Test Sheets Attachment >

Heroes Avenue Sewage Pump Station
Commissioning Plan

Q-Pulse Id TMS993 _ . Active 10/12/2014
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HVAC hps

b= —— = = —
DETAIL OK COMMENTS
Pumps Status
g Observe that lamp status indicates correct state of motors at all times v A }‘q Jas
Observe the hours run meters operate correctly on all pumps [0k f c}f}&s’
Obsarve cubicle fan operates and record their thermostat settings: =
A. Pump 1 25 3T degrees| | O /00N
B. Pump 2 29, degress| " e
C. Pump 3 25 & degreas i/” L
4 |Check and verify motor thermistors functionality on all pumps . m ,\" Dﬂ] W
5 |Check and verify motor moisture in oil sensor functionality on all pumps L,-"’ |13 fdf}
6 |Check and verify reflux valve microswitches functionality on all pumps v E}P,fa.f f OS_‘
7 |Check all MCG and field emergency stops functionality \/' qugf’fpcg—
Sump Pump
1 |Push sump pump START pushbutton and observe sump pump starts v 11
2 |Push sump pump STOP pushbutton and cbserve sump pump stops v .u"
3 |Fill sump and cbserve sump pump starts/stops automatically according to sump level -
4 |Simulate sump pump FALLT by tripping its overload relay or MCB ] ; i E if
5 |Reset fault and check operation ol A A A‘T
& |Observe sump purnp indication light indicates correct state of sump pump at all times (Wt
7 ;g;::;g:: }I;tgg level alarm point and observe DRY WELL FLOODED HIGH LEVEL ALARM V,a' to (E?fxf? s
8 aﬁ:ulaiu DRY WELL FLOQDED HI HI LEVEL ALARM and obsarve result - station should lock l‘} ’ a’; / ﬁ’f
_ Other l/Os i i 2
1 [Simulate HARMONIC FILTER FAULT INDICATION ALARM and check result 1O )CH /OS
2 |Check SITE ATTENTION ALARMS and associated RESET pushbutton are functional i “}f oy f&
3 |Check CATHODIC PROTECTION UNIT I/O signals are valid to/from RTU T/0=
4 |Check surcharge imminent probe and alarm is operational O
5 |Check wet well wash solenoid is functional 01 .["ggcﬁs—
6 |Check flow meter analogue input into PLC v A\
7 [Check pipe pressure transmitter analogue input into PLC v \ g
i 8 |Check wel well level transmiller analogue input into RTU and PLC Vv
| 9 |Fail DC supply and check backup batteries supply to RTU and other DCs V| Gumedote d in SATY
10 {Check RTU radio and comms back to BW Control Room are functional Oﬁt !,:_:JEP /5.1 o
S R [ Checks
1 |Check vent fan is operaticnal ﬂ <
2 |Check switchroom lightings is operational via switchroom light switches {'
3 |check switchroom GPOSs are operational X
4 |Check odour control unit ispewasad a1, Lo p».,\..‘.ul&k 3 /r ‘G"‘“PWH{
5_|Check cathodic protection unit is powered ‘ v wnn SATY
i L W-ioa) 4
I::::;::::Y : SIGHA':'URE P-/-'"ghTE = ?GHMEHTE — ‘?fuf/b__f
2 Ve /M‘?{&E/OQJ al e -
APPROVED BY T i SHEET 2 Ha Climg,
7
Paga 2 of 3 Date Printed: 158072005
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HVAC hps

p— — ——————————————————
DETAIL oK COMMENTS
Generator

1 'Iu"ﬂ‘lraq statiop is i|_1 REMOTE and single pump is operating, simulate site mains failure by
isolating main switch and observe results: ‘jf"'"" [ |' )“.«_‘H f{]‘s-
A. Observe generalor starts up, and generator running indicator on .;/' f g i .
B. Obszerve generalor continues operation of station e w
C. Simulate site mains restoration by closing main switch . ~ |
D. Observe generator shuts down and ATS transfer power back to mains supply v - i

2 '-l"u'h.arl station is i.n ﬂE!ﬂOTE .nnd h'm pumps are operating at maximum speed, simulate site /{J —
|mains failure by isolating main switch and observe results:
A, Observe generalor starts up, and generator running indicator on yf'-f o
B. Observe generator continues operation of station V’ L |
C. Simulate site mains restoration by closing main switch Y
D. Observe generator shuts down and ATS transfer power back to mains supply Pl &5y

3 |Test generator remote start/stop operations are OK - BW control room to issue commands \ )

#*
PRINT NAME SIGNATURE DATE EW
INSPECTED BY 1 =
Yee WG | leRlestz
APPROVED BY \ | AR SHEET 3
e
Page 3 of 3 Drate Printed: 16/07/2005 Haroes Ave Commissioning. xis
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| 5.2 Pump Performance Testing
. 5.2.1 Purpose

The purpose of this test is to verify performances of the pumps are valid for the pump

curves specified for the contract, and supplied by the manufacturer.

'5.2.2 Scope

Grundfos wilt attend the. test and verify all pumps satisfy the latest pump selection.

-schedule/curve (dated 02/07/2004) and factory certifying documents. Copies of these

documents are attached. Data taken from the tests would be used to draw up site pump

curves.

All tests will be conducted in LOCAL mode to allow manual start/stop of the purhps,

while hand start/stop of the VSDs would be required to run pumps at the desired

speeds. The following data shall be recorded on the Pump Performance Testing Record

to verify performance conforms to pump curves and specifications:
Speed (in Hz)

Current (in A)

Power (in kW)

Delivery (in L/sec)

Pressure (in m)

Well Level at operation (% / mAHD)

The pumps shall be tested and verified to the following points:
A 4 points tested at 50Hz for single pump operation on each pump
B 2 points tested at 40Hz for single pump operation on each pump
C 2 points tested at 33Hz for single pump operation on each pump
D 4 points tested at 28Hz for single pump operation on each pump
E 4 points tested at 50Hz on two pumps running for one combination

(including running pumps under generator power)
A ) Heroes Avenue Sewage Pump Station ) Page 26 of 33
HV\\AC hpﬁ . Commissioning Plan - ‘
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Date: (?I v /DS Recorded by: _ {AJ- WoNG- Wet well probe: 0% at —4+264 mAHD, 100% at 2:'3) mAHD
~ Time Station | Generator Pump No 1 Pump No 2 Pump No 3 Pump Pipe | et Well ~ Comments /
Mode Running (Grundfos serial (Grundfos serial (Grundfos serial De“VETY Pressure Level Pump Performance Test Point
number: 182521) number: 182523) number: 182522 ) (Q) (H) . )
am/ pm ;:;a;ltg Yes / No Hz A kW Hz A kW Hz A kW Lisec m %_ % Test point if any (eg. P1 50Hz 4 points test)
rnm | & |te|®iss| || 24| £48| 56 | P! HH2 220/
340 @ Z| o #ol2lso 140- F18.45+8 26 | €142 1o/
©am Yes \ A ; \ i . _
15) @] remee | @ AOTHTEES 40 |124(52 || MO3IRerp| 25 |P2 4oz [dolls
am Yes - o . ‘ .
el o | o & 40/131|55 203 183+8 | 24 |P2 soue 220US
am Yes ) : B A ' 4 C g . :
A06 @9 | Remote Fuio) @l \ < 40. | /'2(] SS 2.\8 g’g /‘ ? 24' ‘93 @)“’*’% 220 L/j
am Yes iy ' . . {40. p : .
' 4.:\1@"@ Remote @ C:(\ L)fb\ | o %«' ‘2, SO ’4- 8 ,yp "’? 25. P.?) 4\’0\4‘.@ ’40 L/\S
am it es , A ~ - ) — . ;
sl 2w L AN | il 3y |54 o) 25 ez 33va ipos/s
' es A 74 . P — . T
4:2 o Rfie (Yﬁa \ //%/ A (B |2F (D) 12 F+3 s | P3 3342 [9° L—[S
| 4%342 :Z?to - ///// B1A4- 23 o |126518| 26 P 23He (Do
am es / . o . ] ;
10 | e | // R|[0°122 | 176 (544 | 25 |p2 3sHe (Posfs
‘M?w &1 e 31993 | \}35 | 5% | 26 |p( 3iHs Jpoo/s
4_53@ Rg g 4] |27 - S| 100 2| 20 PE 33He (00 [®

‘\1
4« 58 Pl S"‘Wk DO&NW A0 & & 42 [é’_r‘(.& C'DN"P(i %Q [\NNN\ ?W,, ol i &2 FPQA/'M ’\' c ‘ ‘2¥m ’\,a.é& *

N |
HW\\AC SP103 HEROES AViNUE PUMP PEiF&MfgCE TESCI;[/TEMI}(}EQCRO'EQB\L\(Q s ot ol B, hps
QrhHsOBIIIR R U Ve 20s Pl ,2(\,,, Poo o ’l‘Df Achve 10/12/2014 _ c“\"*“"*‘“énm 101 0f 317
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Date: xLS’-{ oS Recorded by: __ \ D W =MG- et well probe: 0% at ~4-86%_ mAHD, 100% at_3+13] mAHD

Time Station | Generator Pump No 1 Pump No 2 Pump No 3 Pump Pipe Wet Well Comments /
Mode Running - | (Grundfos serial (Grundfos serial (Grundfos serial Delivery | Pressure Level Pump Performance Test Point
] number: 182521) number: 182523) number: 182522 ) (Q) (H) '
am/pm Local/ Yes / No Hz A kW Hz A kW Hz A kW Lisec m * % Test point if any (eg. P1 50Hz 4 points test)
Remote - ]
am Yes ' . U~
3 . q
205 @ Remote ) . 26 ? DO\—\% oo L—j_§
am Local Yes ' K . -
f » ’WT L ~
pm Remote . No ) . %;ei—ittf\_:i“ * l/\ m‘/‘\'
am I Yes e | o . . \ . - - \) d
24t @y | e | ® Soreas 50| M2 B | \ol4{Rets| 26 | Pl Tedivg
am Yes | _ , . —. _ ‘_ "
L4—6@ Remote i) % SO H‘O \O'O \/-'-O 33“4‘5+3 2’25 ?2 ' HE \ ?Q L)\.S
, am | dGead Yes ) » . N :
LS| romoe | ' o83 | 25F [ (@.8+8 | 24 |YR soH= 2501 g
am | €&Za Yes - . R o : ;
Y3 @ | remoe | @ | | 50|10 4 208 |d.at8 | 2.3-492 Sobz 2izL/s
am Local Yes V4 ‘ S0Hz

364(‘ QG | Remote No // | | ?3 © -(;{; , {Je—g—*} d'o N

A
B Y
am Local Yes /’

pm Remote No pal //

am Local Yes - / < |

pm { Remote No ‘ // \\ \'[ »
am Local Yes ' / ) . \V\-\5" N
pm | Remote No ' e”cﬁ o \ -

am Local " Yes ‘ L . \ . '('
pm Remote No - ( ? &\7 G o
am Local Yes \ \\

pm Remote No

% Note, . “‘\’8..,\“ Eo oA {,\?/J‘{[M(LQ p"L '€\‘ﬁ\)dé, OJ\‘\ N)’\ \ASQA ‘PO( Cd(ﬁlp\‘ﬂm\e.’
H%C SP1:03 HEROES AVENUE PUMP PERFORMANCE TESTING RECORD hps
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SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

Date: ° /9 }DQ Recorded by: W woedg Wet well probe: 0% at 4864 mAHD, 100% at_ 3B ]  mAHD
Time Station | Generator Pump No 1 Pump No 2 Pump No 3 Pump Pipe Wet Well Comments / '
Mode Running (Gru;dfo:aszet_,rziili (Gru:dfo;saszir;gl) (Gru;dfofg;:ggl) Delivery Pressure Level Pump Performance Test Point
number: number: number:
| - (@) (H)
am/ pm Local / Yes ! No Hz A kW Hz A kW | Hz A kW Lisec m * % Test point if any (eg. P1 50Hz 4 points test)
Remote - ) ’
530 am | G Yes 50 T2 Rallux antvcy ot
6| Remote ® ' . RCeXim~ar o Five
am @D Yes i
L SO @M | Remote f@g 3 g "‘T’fVoH\.‘wﬁ \;fﬂ,{_ﬂe e )ijQﬂ?
am Yes ; L, — . g 2 é ‘ T ) .
Diozgmy Remote | (oD g L0 )g'l-lb 94—1’45 P2 5042 RYEN Lls
‘am @ Yes — ) — - )_J } i
YOL@ | Remote D 01831113 24482 2248 28 P2 O 235 /o
am Yes . . :
:2; l‘l@ Remote @ F}:’ H‘O I03 \qho 22 q 1-8 15-5 ?1 SOH'&.‘ ( 7“0 }—Lg
am tocad Yes - . . _ .
VA @| remcte | W 0 o1 &38| 25 |PrsoH=2 (oS
am Local Yes
pm Remote No .
am Local | Yes |~
pm Remote No %7//’
am Lacal Yes /// td
Copm Remote No // { .
am Local Yes W46 \| ( .-
pm | Remote | No / b \\5\ b A
am Local Yes v B
pm Remote No (‘n r\;\-"} ' Va ﬁ\-\-’ {
am | Local Yes “\\UCD KV -
pm Remote No \
RL.

HVAC

Q-Pulse Id TMS993

X Note: “$8m 2 i~ mprb'ﬂ:'rm.,\'@:jm ond wo wsed for wlealations

SP103 HEROES AVENUE PUMP PERFORMANCE TESTING RECORD

Active 10/12/2014
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o

Date: &"[é? /05 Recorded by: __in/ ) lretans W;)Q? Wet well probe: 0% at -*4'-.536‘? mAHD, 100% at 2.i3| mAHD

Time Station | Generator Pump No 1 Pump No 2 Pumg No 3 Pump Pipe Wet Well Comments /
Mode Running {Grundfos serial {Grundfos serial {Grundfos serial Delivery Pressure Level Pump Performance Test Point
number: 182521) number; 182523) number: 182522} (Q) (H) :
am / pm Local / Yes f No Hz A kW Hz A kW Hz A kW Lisec m _* - % Test point if any (eg. P1 50Hz 4 points test)
Remote -
lio: 45 5 T Yes  14S [ISF|AIS 60 | 6.6 1| ¥ | Pj soH=
pm | Remote rog ’ - ' o PMM o (OIVY.
'H'-m G ves AS |I56|80 24_ g 3.3 *g| 24 Clor bBgp d2e JoA ¥
pm | Remote effe? * Pllogesse looky o =<
0@ . G Y 501 WS| IO .' 25 2P YOt SITL )
pm | Remote P ' . \
.2y & Yes o ~A i i . : ) g
u Jb)hpm Remote e~ - 122 H{Hiﬁ 2[ o 3 323 +3 2} Pl SJHE ZS.QL?{S

i

-
©
[

B |
8@ G | v | ot f] (00 1723254 | 26 |By L‘—.;;,?BA?QL/S
- :

\:S0&D 25 | XSO | 26 Rebluax 1 ’“"“"PP“J P1

pm Remote

¥

(2:00 am @P Yes Ad’«’u-+ “Cf"!"\'x' svteh ta .
f&) R;g;e (N9 CfC’S‘(Z‘Y fo vt (lor PL"-’"}";"’ ({2?
== @m Yes : . . o) -
1S 2l e | @ |90 142] §2 0y |88 | 26 [p| Sora \0ous
am Local Yes - ' :
pm Remote No
am Local Yes 7 L~
pm | Remote No / / \ . ' .
am Local Yes 7 L & O\
pm Remote No % C’? ()Z /]
am Local Yes 4 T l
pm Remate. No o / / N L
K TG _r
_ *]\lcf‘e- +gvln 1€ an o\?ﬁhw‘tﬂ_,‘-fa;w;{ gind not used € wlodations,
HWAC SP103 HEROES AVENUE PUMP PERFORMANCE TESTING RECORD hps
A
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SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

|

. Two pumps 50Hz 4 points testing

E
1. Record wet well'level.
2. Set discharge throttling valve fuIIy open.
| 3. Start Pump 1 and ramp to speed 50Hz
4. Start Pump 2 or Pump 3 and ramp to speed 50Hz
5. Close dlscharge throttling valve to a flow of 480Lls run for 10 minutes to Iet |t settle,
record readings. ‘
6. Set discharge throttling valve to a flow of 400L/s, run for 10 minutes to let it settle,
record readings. | _ |
7. Set dlscharge throttllng valve to a flow of 350L/s, run for 10 minutes to let it settle,
record readings.
8. Set discharge throttling valve to a flow of 250L/s, run for 10 minutes to let it settle,
record readings.
9. Isolafe main switch to simulate mains failure and continually run pumps under
generator power, record readings. |
10. Shut down the pumps.

11.Close main switch and restore Ene_rgex power.

< Pump Performance Testing Record Attachment >

< Pump Schedule/Curve and Factory Certifying Documents >

N _ Heroes Avenue Sewage Pump Station Page 29 of 33
H%C hp% Commissioning Plan '
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SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

Single pump 33Hz 2 points testing

Record wet well level.

Set discharge throttling valve fully open.

Start Pump 1 and ramp to speed 33Hz.

With the discharge throttling valve fully open, record Q & H.

Close discharge throttling valve to a flow of 180L/s, run for 10 minutes to let st settle,
record readings. .

Close discharge throttling valve to a flow of 100L/s, run for 10 minutes to let it settle,
record readings.

Shut down Pump 1, and repeat same process for Pump 2 and Pump 3.

. Single pump 28Hz 4 points testing

o N W N 2O

Record wet well level.

Set discharge throttling valve fully open.

With the discharge throttling valve fully open, record Q & H.

Start Pump 1 and ramp to speed 28Hz. _

Close discharge throttling valve to a flow of 170L/s, run for 10 minutes to let it settle,
record readings.

Close discharge thrdttling valve to a flow of 130L/s, run for 10 minutes to let it settle,
record readings. | '

Close discharge throttling valve to a flow of 90L/s, run for 10 m'inutes.‘to let it settle,
record readings. | | |

‘Close discharge throt‘tling valve to a ﬂow'of 50L/‘s,v run for 10 minutes to let it settle,
record readings.

Shut down Pump 1, and repeat same process for Pump 2 and Pump 3.

Q-Pulse Id TMS993 Active 10/12/2014 Page 107 of 317

Heroes Avenue Sewage Pump Station Page 28 of 33
Commissioning Plan
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5.2.3 _Procedures

A Single pump 50Hz 4 points testing

1.

S S C A

Record wet well level.

Set discharge throttling valve fully open.

Start Pump 1 and ramp to maximum speed 50Hz.

With the discharge throttling valve fully open, record Q & H.

Close discharge throttling valve to a flow of 315L/s, run for 10 minutes to let it settle,
record readings. | |

Close discharge throttling valve to a flow of 250L/s, run for 10 minutes to let it settle,
record readings.

Close discharge throttling valve to a flow of 170L/s, run for 10 minutes to let it settle,
record readings. _
Close discharge thrott!ihg valve to a flow of 100L/s, run for 10 minutes to let it settle,
record readings.

Shut down Pump 1, and repeat same process for Pump 2. and Pump 3.

N

. Single pump 40Hz 2 points testing

"Record wet weli level.

Set discharge throttling valve fully open.

With the discharge throttling valve fully open, record Q & H.

Start Pump 1 and ramp to speed 40Hz. |

Close discharge throttling valve to a flow of 22OLIs, run for 10 minutes to let it settle,
record readings. |

Close discharge throttling valve to a flow of 140L/s, run for 10 minuteé to let it settle,

record readings.

. Shut down Pump 1, and repeat same process for Pump 2 and Pump 3.

Heroes Avenue Sewage Pump Station Page 27 of 33
Commissioning Plan ‘
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Date: 0‘1{ Od /f-"’s‘ Recorded by: __ \W/r- WO N(——  Wet well probe: 0% at —4.865_mAHD, 100% at_3-13] _mAHD

L L L e e e e
ik | e | >, |20 |20 4 |pmpe | A2 | P20H2 - (Fouys
sz; ﬂ ::: 28 132119 135.5 Ew = 43 |Pl 2¢H=z ~ 13045
239 ap — - 28| F\F £5 q‘lf""ég Pl 24 M= — A0L|S
1=+3£> ﬁ :; 28| 63 L’-’]— I 5 ‘ﬁq&:'l" 4_3 Py o8y _.55;_43
T - onf [l 29|68 4 56 |15 42 |P2 2hes son) s
) B it Py 28 | 11T 714 cfz-*m" 43 |PL ZHz " FoLg
ey ﬁ é;, 28|81 | V| 129 | ¢ +25| 42 | P2 26He ~ 130Ls
3::3;; ﬂ ;ﬁ; 298| \9 62 gCL+ N 47 | P 28K ~ "39”1_
mﬂ, A FHOTE | 22| 0| 19| [60.5)25+ 4| AZF PR 25H2 - 1 FC L
315@ — ;; W28 | F8] 18] 135 %EE'L --'41-5- P328H2 — (oL
T | ol I U (28| 74 16] % e BT 425 |p e — ToLs
0y | b | 45 o] W]e ] 55 5, ™| @S| 20pe ~ 5oUg

o=

HWAC SP103 HEROES AVENUE PUMP PERFORMANCE 'S;IILEECD
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| : :

! _ N ) ; |
!

|

GRUNDFOS‘(}

GRUNDFOS PUMPS PTY LTD
PO Box 6333

Acacia Ridge BC QLD 4110
Australia

PN

ACN 007 920 765
ABN 90 007 920 765

Telephone:  107) 3272 1980
)

Direct Line:  {07) 3712 5930

Facsimile: {07) 3273 8735
Emeil: awhite@grundfos.com

w To: Graham James Company: HVAC

| -

1 ————

| Fax: Phone:

| O

? From: Andrew White Date: . 22 August 2005 -

Re: Heroes Ave - Test results Pages: |

Grahiam, please find following calculations for each pump test. ' '

1. 50, 40 and 33hz for each pump based on:
a. Static Suction head to centre line of pump: (2.84m) - 24% Wet Well
b. Friction losses through suction : 0.5m ;
c. Friction josses through discharge: 1.5m |
d. Static headto gauge: 7.9m

Total head added to gauge reading = 7.0m

N

28 Hz each pump based on :
a. Static Suction head to centre line of pump: ( 4.34m) - 29% Wet Well
b. Friction Losses through suction : 0.5m

: ¢. Friction losses through discharge:1.5m

! d. Static head to gauge: 7 9Im -

Tolal head added to gauge reading = 5.5m

2

3. 50hz two pumps in parallel based on: ‘

a. Static suction head to centre line of pump: (3.24m) - 42% Wet Well
b. Friction losses through Suction: 0.5m ,
c. Friction losses through discharge: 1.5m N
d. Static head to gauge: 7.9m ' ;

Total head added to gauge reading: = 6.6m
We hope this information clarifies our calculations. 5

Regards @S . | \ | | .

Andrew White | ) |

i BEPTHINKYINNOVATED - GRUNDFOS‘S’
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; To :  BRISBANE WATER |
{ Attention : M. HERITAGE/R. MCGIRR Date : 12/08/05 ;
| From _ : GRAHAM JAMES . Ref  : BRI050812_pump test curves.doc '
Fax No:
Subject : ‘PUMP TEST CURVES FOR HEROES AVENUE l

Mike/ Reg,

Please find attached the pump test curves for the tests carried out on the 8" and 9" August 2005 at Heroes
Avenue. These are a complete set based on the signed off test sheets with the correct head values for all

readings.
Please disregard previous curves as they were not based on the signed off values.

hope these will satisfy your requirements. If there are any issues with respect to these please -advise me at

your earliest opportunity and | will address these immediately.

Regards

Graham James

Project Manager

Q-Pulse Id TMS993 ‘ Active 10/12/2014
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Site "Zpgu/%s @ SOy, — PI.

] Curve no: 043365
S2-1154-M3 Pn 15 KW |
' w Project Ref P1/182521 Nno 1475 1imin
GRUNDFOS " 2\ | reaureo ooty " PUMP DUTY POINT DATA P{pump) 96.7 kW
i i Flow 120 Usec Fiow 187 lisec Eff (pump) 73.0 %
. o - Head 35.8m Head  3B5m - Pign 104 KW |
‘ Energy 155 KWh/1000m3 EF (gr)  67.6 % j

i Head (m) : : | ; '
Duty Curve S Eff (pump) Eff (ar) I
80 ' — — :
- 90
70
L 80
60 - -
. \ ' /”H’#—‘HK‘\‘\
’/ //,—-"" . i "‘\\ \
// ~ \
50 A > —
' /ﬂ/ N | - 60
. g;'/t : / // . \\ \
(01 @478 L/ N\
// N \
: a0 I, - W \ 5
! e :
fSite: 1 ] A
, : / :
! 30 /#sﬂgu 8% Df»:;‘_- /S0 354 ‘ ‘ i 0
D . [ -
! 4" : P (a) '
| et 2463 929, ‘ -
20 ], -gn" o ’24 J (92('2 3 ‘ : \\ _ -160—] 1
/ ___________ | g0 [ 20 T
ety it sttt | -
10 {! - ‘--’,_,__,::“f:"" 7 80——1
' -/‘__::_-;—:-—‘-"’" S / ‘ - 10 '
7’ : . / — 40 ‘
: S Sws W5 7449 ' ’
0 : —— 0

0 . 50 100 180 ‘ 200 250 300 350 400

Flow rate (/sec)
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|
f

Site Res. Il @ 4oty — Pi.

Curve no: 943365
52'1 1 54"'M3 Pn 115 kW
N _ Project Ref P1/182521 Nn 1475 1fmin
GRUNDFOS  #\ | requireo ouTy PUMP DUTY POINT DATA P (pump) 96.7 KW
Flow 180 /sec Flow 187 lIsec EH (pump) 73.0 %
Head 358m Head 385m 2 (gr} 104 kw
Energy 155 XWh/1000m3 Eff (gn) BT6 %

Page 115 0f 317

Head (m) .
Duty Curve EFf {(pump) Eff (ar)
80 — p—
. ~ 90
70
a0
-
60
- 70
50 —
— 60
40 50
- 40
30
N P {gr)
. \ — B
P / ~ Pany [
{/ 5/@ /40-?—&\15’-65‘ \\_ -
20 ! - ~J ¢ 160—
J - N
/’ \ 20
i/ AN L - 920 [
O s Suint wit SUDEE !
‘___.-_:"_: e 40Hz
10 —‘“*‘—f ’:E,/:v-"/ e ; B0
e - 10
7‘ f NSk LBE 1 L 40
i
ol | 0
0 50 100 150 200 250 300 350 400
Flow rate (lfsec) .
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5?%@ Keso lts @ 33142 — P

: Curve no: 943365
S2-1154-M3 _ Pn 115 KW
_ N Project Ref P1/182521 Nn 1475 1/min

v CRUNDFOS' ' #\ | rRequiREDDUTY PUMP DUTY POINT DATA P (pump) 96.7 kW
I‘ Flow 180 lsec Flow 187 lIsec Eff (pump) 73.0 %
o . Head 35.8m Head  38.5m Pgry . 108 kW
‘! ' Energy 155 kWh/1000m3 Efi(gn  67.6 %
|

w Head (m)
} Duty Curve : Eff (pump) Eff (gr)
' 80 : — —
}
) L 90
70
- 80
60 : ' e
- 70
50
L 60
40 50
- 40
30
P{gr)
PW) | 30
20 ~ et— = 160—
- 20
— 120
10 < 80
/ ) - 10
7’ ‘/, ' - 40
/ z - ol o .
Cife s 1785 & id
0 0

o 50 100 150 200 - 250 ° 300 350 - 400

Flow rate {l/sec)
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C te Keso M @28 Wy — Fl

Curve no: 943365
$2-1154-M3 Pn 115 KW'
w Project Ref P1/182521 Nn 1475 Ymin
GRUNDFOS #\ | requirep puty PUMP DUTY POINT DATA P (pump) 96.7 kW
. . Flow 180 l/sec Flow 187 lisec Eff (pump) 73.0 %
‘Head 35.8m Head 385 m P(gr) 104 kW
Energy 155 kWh/1000m3  Eff(gr) 67.6 %
Head (m)
~ Duty Curve Eff (pump) Eff (gr)
80 S—— So——
- 90
70 _
~- 80
60 . ]
: /—.--. —ﬁ‘\\
\ //’/ . \\\ | 5 70
-~ ————
/ ///’—’ \\ L \ y
4 - N \
50 i T N
/ L NI
/ 7 \ \ - 60
/ 7/ \
/ \
!/ \ \
N .
" s ‘ 50
/A N
/// - 40
30 —7f
/ e 510073 Por |
// . / . P (kW)
e e = - 10—
/l \\’\ ’/ . } ({ 2 |0 7} — 20
{ \\- ‘ //L// §; L {:?."___E______’___‘ - 120
~ . V ————— ':-—’-__-____ b e
! : ™~ T —
10 { /"/;-’?/SSi\ - o 80 ——
,,;’ﬂﬂ;/ N [Z— Side: (4 €)7:7F - 10
hogit
7’ 2BHz L 40
G 0
0 . 50 100 150 200 250 300 350 400

Q-Pulse |d TMS993

Fiow rate (l/sec)

Active 10/12/2014
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i ot
' Date: &)[( JJ /C)S_ Recorded by: . /] /eian (,'\,,/y,:"jg Wet well probe: 0% at ~mAHD, 100% at mAHD
Time | Station I Generator Pump No 1 Pump No 2 l Pump No 3 ! Pump 5 Pipe T Wet Well Comments {
L I Mode | Running | (Grundfos seriat . (Grundfos serial l (Grundifos serial ¢ Delivery @ Pressure i Level : Pump Performance Test Point
! : : | .number: 182521) | number: 182523) { number: 182522} : (Q) : (H) f ! ‘
ampm T Locall . Yes/No | Hz 0 A [ RW i Hz A kW Hz | A DKW Usec m & % ' Test point if any (eg. P1 50Hz 4 points test)
Remote | ‘ & . : ‘ . : 1 i : i 7 :
1 %@J @m | ves 145 ;1"5’*”5; ? o T Tieo ; ee by QY P ser
pm | Remoe | o 7 ; ﬁ : ‘ __ i ___J B - Pttt L [C"\‘\f_ :
3k @ | v A4S TISEE0 ! | 248 3.3y 25 (Gl baydie A
i om | Remote e j ‘ 5 | ; ; ! T Megicia favky Cix
. ; - — | ! ! f — : ; : e e
\\ 2%@ G ves Lo BSlc] RS B Y oiylw 7L
£m . Remote ! A , " E o : | Z.A+y \
i, S f E T ' : i o : - , g
3 & oC i Yes P | b : o i D N i . £ X o
: \1 BA—D.'H Remote ‘ T e \L/ ‘gzi “(Hb E - { | 24{/ % | 22% +8 23 p] SL ! -}2' b L/S
pm ! Remote ‘ fea N o | ' ! :L , o . . 2 ‘ K S%;}ﬂ}g\ U /S
— : : - q . | oo . ' — .‘_,? : ,ﬁv,,‘! . ’_:-.k“‘,.. _. .A..'._._g,.ug.,,.._.... [P
pmn . Remoie ‘I ; | ! ‘ i : . : L :
(200 am! d@ ; Yes | i ' E | : ‘: | PLJ st e Sutpy e
i @ i Rg;e | @ i E j E ; 1 ! __i_____"___‘_ . ~ ]\ : C?)C/S(.a"l’:_ ",f"C-‘ \J(,vLL( { [otZ PU-J "‘-"'P(f‘
P am | & © ' Yas AN o x| S 1 : L ! g .
B e @ PUSL | o 28812k jpiseniy ool
am ! Local : Yes | ! : : ' . ; ]I
; pm’ Remote i No i I ! . . i L | i { _
‘_ am - Local | Yes !‘ i : ' I 1 ‘ l ) ‘[
ST ST N N S 7 7 O W\ R
‘ : : . ; i T ! - S r
am j  Local Yes % i ' // 1 | oy b \S g |
pm Hemcie ; No l : ‘,-" : (.pé\ !(/ ! i i
am I Lecal Yes E & ' AN ¥ o 5
pm l Penole ; No : , i

.(_-\l | A )

A P103 HEROES AVENUE PUMP PERF NG RI « |
HVAC SP103 5 UE PUMP PERFORMANCE TESTING RECORD | hps
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*SP103 Heroes Avenue Indooroopllly SPS Redirection of Heroes Ave SPS M'mcol and Electrical Fitout cmd Commissioning Section 3.2 OM Manual - .
Date jj” / oY Recorded by: - -w.o(\z@ Wet well probe: 0% at __ mAHD, 100% at mAHD
- T T T T -
Time Station | Generator Pump No 1 PumpNo2 - PumpNo3d - Pump i Pipe : Wet Well Comments /
Mode | ‘Running (Grundfos serial (Grundfos serial | (Grundfos serial Delivery ; Pressure | Level Pump Performance Test Point
. number: 182521) number: 182523) number: 182522 ) (Q) i (H) ! ]
am / pm Local / Yes/No : Hz | A | kW-; Hz | A [ kW | Hz | A | KW Lisec m ! % Test point if any (eg. P1 50Hz 4 points test)
Remote : ; | ; : :
_oaml - Yes 4o 1D SSl S R A X8 56 1 4oHdza 2200/
:3-\28 @ Remote @3 - ‘ oo ; 3 i o
f - ; : ! | : ) ~
C Yes i . i’ : : : ; VT . A O\ -~
oy a4 P . A0 FI¥LSHR < \ |40 /<
‘34@ g | Remote @ Q‘ id : : \ ;l lg 63 #’(y 26 _ . 2 /\'5

}52_2) e é; 4o .,\“31.40 124152 ] : \4—0.‘3 /Xékf 25 P2 4{»_ %L/J
’25‘\(@ Sfj‘e: :; al 54{)?\3\'55 Zﬁ'sgg"g*g 24 P2 sope 220LS
'4\1@;' e Y@ u LL\” {

g |so HED T RR 28 1oy aghe 4048

! am 3 Yes ' \. NN : P ~ . — . -

4219 s ffa: o m\ ‘%W J 331193 3 VS A F AP 25 | PR 33H2 170 ]S
| « . |

: am | [¢ Yes ; Xy . // : . . ) J— ] - i
b2 e | Rgie ! €@ \Jj//ﬁ/( ! R0 1\ 2FH T | 2> P3 33Hg oo AN
el e i23.'\14_351i o) new| 26 |p 3iHe (Dodls
;' am 1@ca Yes : //' . ‘, [ . \ L \‘ o . ;
40 @ mroe | w l// | ]Bl"“’I?L 136 5+4 25> P2 35 [0 ¢4/5
4 — o P93 35 51 26 [pf ziHe Jpoe/s
= o 3 g; e o 1. ‘7r+<?; 260 (Pl 33He oo/
i | i ; i

14 53 @1 Remote &
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Wet well probe: 0% at
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- MAHD.

100% at

~—_ mAHD

Time

Station

* Generator

Pump No 1

Pump No 2

Mode

Running

- {Grundfos serial
I number: 182521)

PQmp No 3

{Grundtos seriai
number 182523)

(Grundfos seria!
number: 182522}

Delivery

T T

Wet Well
Level

Pump . PLbe

Pressure

{Q) (H)

Comments /

Pump Performance Test Point
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Site Resolty (2504 — PR

Curve no: 9431365
. §2-1154-M3 - Pn 115 kW
N Project Ref P2/182523 Na 1475 1fmin
; GCRUNDFOS' #\ | requirenpury PUMP DUTY POINT DATA P (pump) 96.7 KW
| Flow 180 i/sec Flow 187 isec Eff(pump) 73.0%
i . Head 358 m Head- JB.5m P (gn 104 kW
! Energy 155 KWHh/1000m3 Effi(or)  67.6 %

Head {m)
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S Reu i dons — P2

: ' . Curve no: 943365
§2-1154-M3 Pn 115 KW
N Project Ref P2/182523 Nn 1475 min
. GCRURNDFOS’ 2\ | reauirenouty PUMP DUTY POINT DATA P (pump) 96.7 kW
) ‘ Flow 180 lisec Flow 187 lisec ~ Eff(pump) 73.0 %
: Head 35.8m Head 38.5m P (gr) 104 kW
; Energy 155 kWh/1000m3 Effi(gr)  67.6%

‘ Head (m)
‘ Duty Curve Eff (pump) Eff (gr)
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g/?é @wuy@ 35/ — PR

| Curve na: 943365
S2-1154-M3 Pn 115 KW
, N Project Ref P2/182523 L 1475 1/min
‘ GRUNDFOS' 2\ | requreooury PUMP DUTY POINT DATA P (pump) 96.7 KW
) . : Flow 180 l/sec Flow 187 lisec Eff (pump) 73.0 %
!
| Head 358m | Head 38.5m P (gr) 104 kW
| Energy 155 kWh/1000m3  Eff (gr) 67.6 %
Head (m) ‘
Duty Curve ) Eff (pump) Eff (gr)
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5 -0 \ ! ' .
Date: L Recorded by: -~ M2 W ORGT  yetwell probe: 0% at mAHD, 100% at _ mAHD
Time Station | Generator Pump No 1 i PumpNo 2 ‘ Pump No 3 Pump ! Pipe ; Wet Well | Comments /
Mode Running (Grundfos serial © {Grundfos serial. | (Grundfos serial @ Delivery ! Pfessure i Level : Pump Performance Test Point
i number: 182521) i number: 182523) : number: 182522 ) (Q) ‘ !
am/pm | Llocal/ | Yes/iNo { Hz | A | kW | Hz A KW | Hz | A kw L/sec : m T % Test point if any {eg. P1 50Hz 4 points test)
) :  Remote oy i | ; ; i !
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Date: 3//4 =

Recorded by.

W wene

vvot well probe: 0% at

MmAHD, 100% at

Time Station ' Generator |  Pump No 1~ 1

Pump No 2

Pump No 3 Pump Pipe

Wet Well

Mode

{Grundfos serial
.+ number: 182521) i

Running

(Grundfos serial
number: 182523)

- number: 182522)

(Grundfos serial * Delivery Pressure

Level

Q) (H)

Comments /
Pump Performance Test Point

Local!/

Yes/No ~ Hz i A kKW . Hz
Remote -

TRW

Hz ~ A kW - Lisec

C% Test point if any {eg. P1 50H2 4 points test)
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“ f’.c’-‘«f / oS

Date: __ < Recorded by: v v NG~ Wetweltprobe: 0% at _ mAHD, 100% at _ __mMAHD
Time Station I Generator i Pump No 1 Pump No 2 Pump No 3 1 Pump . Pipe ’ Wet Well ! Comments /
Mode I‘ Running ' {Grundfos sertal | (Grundfos serial {Grundfos seriat | Delivery Pressure 1 Level Pump Performance Test Point
1 I number: 182521) | number: 182523) i number: 182522 ) I (Q_)_ i (H) ! o
am/ pm Locat! : Yes/{No 5 Hz | A kW Mz | A | kW | Hz ; A 1 KW Z Lisec } m l EA 2 Test point if any {eg. P1 50Hz 4 points test)
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am (Jc'_;lf ! Yes i 2 ! I 7 r | e %:L.l 1 Sy Tl - i i i
beafiet . X ¥ "y . : . 1 ‘- - - s : . d e - 3 ¢ iy f
34 67 | Remoie ! o 1\ g ll lk‘\ ! : . e s, P! sS4y Cogr -_% B PRI o /5 i
av | @& | ves . L ? ! C o G RL . ) ]
23 en memoe | w4 ARUT o B R e I LA Bk SN
? T l : —_ SR “.|I..,. ﬁﬁ‘fm T T [ ] - [E—— -, s
am (G‘Eal : Yes | : ‘ ! ; Cr ) B . X .
— - [ P - . ' o / | g N il
R e <ﬁ:ﬂ;ﬂ' Remote L SioH ! DY! (,") |] ‘Lt ! 2 ‘ H‘\ + % -/:l—-i ; I < )\_l‘ oL ) :S 1
am Al | ves 1 .o, __*“""‘ I 2 I | . T
A}, A | Remowe Ho ‘ | [ 2-'3 ] C 5, MI*I ; : | ) < | ThZe Nt R - A >~ L
I ( 2l Y I } ! ! ] ' - 0L T o . :
am | Coca es ] o gt S i ) S
2 iéa‘ﬁﬁt Rernote 2190 : 1? I ? | 5?-1.45 EWY E [{‘ 3 RN AR b R LAV N !
: - i 7 ——t— ! ; |' : — : -
am | Ao Yes 1; ‘ : 3 f 30 = L ' ) & -
| . : : i B s i : 5 7c . " . ‘) d ‘ \ [ l (;
5G & (};emote L ! 2\3 4 } L [; 1 ! P4 - TF 4 2 % < ? / J
e | v T ! ", N | ‘ ' Co oL T i
arm | ocal es . o | - . ' = - - B
B &% | Remote J[ & ! | /_)5) X tt’t ' I &2 PG 4. l Py iz \ 7/k I %‘; }
am ﬁgﬁ;r:ai | Yes I _.}..q.wl——. : I S P } ! ' = A T ) B - —1
P B | -] - | — =
am @c_@j, ] Yes o . oA o ¥ o R | QL o e ) i
2 @_- Remote ; poc | ! +3 tﬂs\: 1:243 75: /3 LT NS \;2: 42‘3 P Daliz — | 0 / g
i | Yes ' : ot RV el ] , e
Ik gm | R‘gm e P EC AN TANY 2 TG, € iag” ALs ey 2irte T IS /S
et B Ea— ; e ; ~ !
Locar l‘ Yes i : el ‘A-’ ; e — 2L . — 5':‘:1 / . .
B L)\p&m j Remote , @s‘ : j --}: & a8 I—E M (" "’—E {4—1 % % l vl L_" _ 42’ '\) Pz )J l g
H\/I Y SP103 HEROES AVENUE PUN ERFORMANCE TESTING RECOR,D hDS
——é&ulseldlM&993___,m,m_ e . Active 10/12/2014 Page 134 of 317



SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual 1
| o ’

. Sk Renth @50 = P2
N

S2-1154-M3

Project Ref P3/182522

Pn
Nn

Curve no:

943365
115 kW
1475 1/min

: GRUNDFOS 2\ | reouireo puty PUMP DUTY POINT DATA P (pump) 96.7 kW
) Flow 180 l/sec Flow 187 lisec Eff (pump) 73.0 %
Head 35.8m Head  3B.5m P (ar) 104 KW
Energy 155 kWh/1000m3  Eff (gr) 67.6 %
Head (m)
j Duty Curve Eff (pump) Eff (gr)
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i

/.7'/5 /{C-TULT(.@ '4(9//2, - ﬂj

. Curve no: 943365
| $2-1154-M3 P 115 kW
W4 Project Ref P3/182522 Nn 1475 timin
. GRUNDFOS® 2\ | recurep buty PUMP DUTY POINT DATA P (pump) 96.7 KW
Flow 180 i/sec Flow 187 i/sec Eff (pump) 73.0 %
Head 358 m Head 38.5m P (gr) 104 kW
Energy 155 kWh/[1000m3 Eff(gr) 67.6%

‘ Head (m)
Duty Curve . ' ’ Eff (pump) Eff(gr)
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| y . .
o Sore Kesvoirs @ $9Hs — 172
oo . Curve no: 943365
32'1 1 54-M3 Pn .115 kW
N Project Ref P3/182522 Nn 1475 1fmin
GRUNDFOS'  #\ | requireo puty PUMP DUTY POINT DATA P (pump) 96.7 kW
Flow 180 l/sec Flow 187 lisec Eff (jpump) 73.0 %
Head 35.8m Head 38.5m P (gr) 104 kW
Energy 155 kWh/1000m3  Eff (gr) 67.6 %
‘ Head (m)
, Duty Curve Eff (pump) Eff (gr)
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5;73;' Kaca‘s’uaf’.f@ L8H, — P3.

: | cuweno: 943365
: §$2-1154-M3 Pn 115 kw
L W4 Project Ref P3/182522 Nn 1475 4/min
GCRUNDFOS' #\ | reauren outy PUMP DUTY POINT DATA P (pump) 95.7 kW
' Flow 180 ifsec Flc;w 187 Isec Eff (pump) 730 %
Head 35.8m Head  38.5m Py 104 kW
Energy 155 kWh{1000m3 Eff {gr) 576 %
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. // \\\ L. 70
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’/ //""'-'— ""‘-‘.‘\ \\
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L ' NRYE
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ey \

N
// : N ,
40 ,/// . \ ' \ 50
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30 /!
/ .
41 | | | ' P on)
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? / ikt fe ! 45€ 31 g 160 ]
| | \
/ \\!: ‘_/——'z—f-——- 7e 56@/4,?5' §
o~ ‘ - 120
T i A iy AR
L bt
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F__.--_;::.-:::“/——’ W \_\;p\,_—f‘—"f Cife |[to.5s @ 8 o
f:fl 28Hz i "
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\ Loy o i ' .
Date: N S { Ob Recorded by: T et “’l\*Gr Wet well probe: 0% at MAHD, 100% at mAHD
T - 1 ] : ! 3
Time Station Generator . Pump No 1 Pump Neo 2 } " Pump No 3 Pump | " Pipe . Wet Well ‘ Comments /
Mode Running (Grundfos serial (Grundfos serial | {Grundfos serial | ‘Delivery | Pressure Level Pump Performance Test Point
number: 182521} ; number; 182523) number: 182522 } | ' i '
@ | # | |
am / pm Local/ Yes/Na | Hz | A { kw Hz A kW - Hz ¢ A KW Lisec : m : % . Testpointif any (eg. P1 50Hz 4 points test) .
Remote | : : L . i ' ' i

S @ Remoe | G SR 1 |26 T3 Ve e/ 8

: ! : [ i ! :
am | Local Yes | ! . i ! 3 ; : Lfr(-tuqt Qo 1(1” Vel | !'

pi Remote No i i . C\( e ST

- . am 3 es ‘ : . . _ X ] . L J . j :
. —24‘_\ () te %} ‘ S@‘!“FF‘E—;S’— SO f4.2 '?3 ‘ \‘:.:‘ | 'Ar[ ‘i‘_z Lty lé s \"&"‘"\- -’/'L’/if“(,'q,\;\ \/ l
‘ - i : -

. \

am @ Yes i | ' ) I -
|
|
i

o am ‘_" Yes E ) N ! o j I o ; - oy e _ . - . i
-’J%_@ Remoe | (@ | Rzl ;5U| 3o 100 | \TC | 3454 ,_zbl P2 soHe (FeL]S
3 Yes , ! I ! N ‘ . { ‘ S "o .

LR e e | L [RFBN 5T s 24 ¥ svdm 2500 |
:1‘-6”\@ Romce | o { A0 W 0) s 13..241 v2 Sof g ?!5 s |
. am | Local | Yeas ! : I f i I~ | | : S0 3 '
!:_’» A g | Remote No - . b , ! // : F-—{ © G‘l‘ { s de ng
: am Local | Yes ' | ' 1 2 z , T i
i pm I Remote " No } /%/! ‘ ! ‘ i
! am | Locai Yes ; : \7{//& ‘\ I | ].
; pm _Fiemc(e NO : | / y 3 ! ( : L‘_a | -
} . am Loca! Yes ‘ / § ; ; \“-S-\\ : :

. I pm | Remote No = ; l di_é\ i \ e | l
i am Local 1‘ Yes ‘ ‘ : ~ " ! _—E?ﬂ
; pm i Remote i No . : 1 i (,4'(- \ ::.-J\ \ (/ ~ _Vi o

| A ' : .

am Local i Yes I ? \ \W !\ : . l : E
: i A a ! :

; ‘ : { R : i

om Remoie No

SP103 HEROES AVENUE PUMP PERFORMANCE TESTING R RD
H\//\C | E | O C G RECO hps
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Date:
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. [eS

Recorded by: WG

_ Wet well probe: 0% at

__mAHD, 100% at ___~~ mAHD

Time

Station

]
- Generator .

Pump No 1 Pump No 2 Pump No 3

Mode

Pump Pipe

Running {Grundfos serial {Grundfos serial

number: 182523)

© number: 182521) :

{Grundfos serial -
number- 182522 )

Delivery Pressure

- Wet Well
Level

Comments /
Pump Performance Test Point

(Q) (H)

am/ pm

Locat/
Remote

Yes !/ No Hz = A kW Hz . A kW Hz © A

TRW

Lisec i m

% ~ Test point if any (eg. P150Hz 4 points test)

am

352

am

am

A @y S

4\ Ly

¥
_a

Remcle

S
Renmoe

Cocad

Remoie

ol

Remote

o

Coca

Remoe

Remcte

{5 R
S :

T Remoie

vl

HWVAC

S - D
__Q-PUBEIETMS9937 ¥

T G
S E e
arm

Yes

&

Yes

'_46 v %5

Yes

4@1123{351 4C, \2_4 g )

4@ ‘%\ 5’§

112

SP103 HEROES AVENUE PUMP PERFORMANCE TESTING RECORD
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! \_'-'f. /L'.'%‘

Date: ~

Recorded by:

vy S

I

vvel well probe: 0% at

mAHD. 100% at

Time Station

" Generator

Pump No 1

Pump No 2

Mode

Running

{Grundios seriat
number: 182521)

{Grundfos serial

number: 182523) .

Pump No 3

Pump

({Grundfos serial
number: 182522}

Delivery

Wet Wel!
Level

Pipe
Pressure

(Q)

(H)

Comments /
Pump Performance Test Point

Local!
Remote

am ! pm

Yes / Na

Kz = A kW

Hz A

KW

Hz AL kW

Lisec

m A

Test point if any {eg. P1 S0HZ 4 points test)

(G

Rer'*.ote

ars &d'_a

»Ldéal

F"er oe

Rerale
t,scai ;

: | 5 : é‘Jcar

s At g, Remee
ar C’qa’

I

— )“Lf " Ramole

HWVAC

T Q-POIse IATMS993-- -

@L: S

in oie
qomc'e ’

RET‘IOE

Qen oia

Yes

Yes
. Yes

Yes
P

HNo

;Tii;f""*" I:y

)_\ﬁ . li,lk\ :, ‘
Y TR EEs |

O ap

| ‘_',::{,5 i‘Sj‘:’ g"“
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| Sire Resoers (PS0l: — P4 P2 (omibimed-

oo Curve no: 943365
L ' ‘ 52-1154-M3 ' Pn 115 kW
1 N Project Ref 2 PUMPS Nn 1475 1/min
| GRUNDFOS"® #\ | requirep outy PUMP DUTY POINTDATA P (purp) 85.1 kW
’ Flow 250 l/sec Flow 130 l/sec Ef (pump) 69.6 %
Head 43 m Head 464 m P {(gr) 91.6 kW
: Energy = 195 KWh/1000m3 Eff(ar) . 64.7%

Head (m) : .
2 Pump - . Eff (pump) - Eff{gn) -
o T —_
I
- 90
70
L 80
L 70
oo L 60
)
150043 4 /// \ 50
///4/%6 3539l ——N]
A/ A
| /1 /
| / : - 40
| ” /1 Sirg 406 @ 355 -
| /7 ~
1 /
4/ ' ~ P(gn)
| o
l // . v | paw - [ %
- D ¢ _—
| 20 /4/ St GG ATE N oo
e e T U S X
;/ e e " 200 |20
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10 ,,/::1/
:L:,’/ - 100 10
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0 1 0
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Flow rate (i/sec)
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Date: C? , cf /OS/ Recorded by: W \/"'DN(;’  Wet well probe: 0% at mAHD, 100% at mAHD
Time 1 Station l Generator | Pump No 1 T Pump No 2 Pump No 3 : Pump { Pipe Wet Well Comments / _
Mode | Running (Grundfos serial . (Grundfos serial (Grundfos serial f Delivery Pressure Level Pump Performance Test Point
number: 182521) ' number: 182523) number: 182522 ) (Q) (H) -
am/ pm Local/ " Yes/No Hz A kW ) Hz . A kW Hz A L kW Lisec m % Test point if any (eg. P1 50Hz 4 points test)
Remote : : :
' am @P : Yes i z I 1 o ' 'Q?C-) i P/"O{ +C> +&‘) :
A\2:05 @) Remote ) : , ; ‘ - '
| am | &oTad Yes - ‘ Poa 1 : G R4 2o ) 4
! i : ASevny- ¢ \‘* i
' |2,[Q @™| Remote g 50 18 ‘ \OOI SC‘ B’)i : \OOI i | 4‘2‘ 23 + zq 2 Prvgas C > 2, 44 ’7/\?
am ocal) . Yes ) _i i ; | C‘q_" S RL. . -
@ e | @ [5C|6] 105150173 |bF L F 50| 2T 2Re @501z 400y s
? am | oca) Yes ' o e . v ) | NGy R.L. \ ’
| P / ! " 9] ‘ ©oy- y I 3
g | remt w 507 0 15¢ 17l!r»| | 356 (33 29 (2P B 50145 3o ifs
. , : T ; T -
i am (ocy Yes N e Al Ay ‘*U ! _ G R.L N o
l W35 @ | Remote o - 50 /54 O\U 2 L)+ : c‘ O I ; 1 { ' 255 40. 0+ .30 1?&"“?&5 @ CH g, ZSOv L'}J
: am &gt Yes ) 1 ! . Cf : ) - . '
235 o | Remote | ) l ; - 1 ' ' ' : | L% i /PZ_ stopP
| am | & Yes .. | | o !
W Remote Qo : : ; ! —
: am Local Yes !L': ? : Ve | i ‘
L pm } Remote No o I Q ‘g _ .‘ \\\/, ’ /m;,‘\!"\ ST
am Local Yes ! T / o /7/ / ' l
iL pm | Remote No ~ ’ , // . / / I/ . ! ’ ‘
_ || am Local “Yes ; A ( - »‘f-’?‘ C : \/) i
!L pm Remote No | ! - ‘ (. i/ =
am i Llocal . Yes I - ! ; _\ ! A ?
N pm . Remote No i [ ' : i i !
: am Local ‘Yes ! ] : ' g ' |
s & | Enae a® £- +¢r—2$ o P"/L;Li &(CTLMJ:C/A c/{ww,\a. At a Jnuw,to L LAddin; sy A SC (7 2
\tt;c ( 3 Ds '\’npf %\ O Alons v -+ C DC L \r\k Quer Uied \u\)c-;) — QCJV ,(_LU,VL%\
HVAC SP103 HEROES AVENUE PUMP PERFORMANCE TESTING RECORD ' . hps
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Confirmation 12-AUG-2005 16:01 FRI
Fax Number P +61 7 38761499
Name :  HVAC QLD HEROES AVE
Name/Nunber BRISBANE WATER / 034030205
Page 24
Start Time 12-AUG-2005 15:55 FRI
Elapsed Time 05’ 20"
Mode Fine ECM
Status [0.K]
Facsimile Message
To : _ BRISBANE WATER ,
Attention : M. HERITAGE/R_ MCGIRR Date _: _12/08/05
From s  GRAHAM JAMES Ref‘ :  BRI050812 pump test curves.doc
Fax No:
Subjece’ : PUMP TEST CURVES FOR HEROES AVENUE
Mike/ Reg,

Q-Pulse Id TMS993

Please find attached the pump test curves for the tests carried out on the 8" and 9™ August 2005 at Heroes

Avenue. These are a complete set based on the signed off test sheets with the correct head values for all -

readings,

Please disregard previous curves as they were not-based on the signed off values.

I hope these will satisfy your requirements. If there are any issues with respect to these please advise me at

your earliest opportunity and | will address these immediately.

Regards

Z ( / —
Graham James
Project Manager

Active 10/12/2014

Page 145 of 317

=

]

|
|




e i e et DL L I Rl - - - - - —— - - - - - —— - - R R L - - = -

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

. : Curve no: 943365
S2-11 4-M3  Pn 115 KW
Project Ref DEFAULT | Nn 1475 1/min
REQUIRED DUTY PUMP DUTY POINT DATA P (pump) 97.3 kW
Flow 180 I/sec Flow 192 I/sec Eff (pump) 73.1 %
Head 35.8m Head 37.8m P (gr) 105 kW
Energy 152 kWh/1000m3  Eff(gr) 67.7 %

Head (m) o _
Duty Curve System Curve Eff (pump) Eff (gr)
80 _ —— —
"‘)\Q AD Ll v RN .Q> ox Ln\\\ c—\\ C—h\‘ Q\ (3}«:«\ AN CD v\e e'x Y) O \ 2
W RCG bools| 250l 250 Uo
f { { {
~ 90
70
- 80
60
‘ - 70
50 |
-~ 60
{ :
’ 40 g - 50
o 3
- 40
30
P (gr)
pkwy [ P
20 160
- 20
— 120
10 80
~ 10
~ 40
o L ——r ey : ‘ : 0
0 50 .-'100 150 200 250 300 - 350 400
éo {1C Flow rate (l/sec) 'Li\;'c NS \5()&\ YR
[ e { i ‘l - 7:: 2.(2 @S‘@Hl’
a SWO AN A3 A\O QL \r\ - o =/f3,
7 _Q_—Puls_? Id TMS_993‘ - ’ .
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ATTACHMENTS - PART A

?103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manuall

!

BRISBANE CITY COUNCIL
Contract No. BW.30079-02/03

SCHEDULE C3 HEROES AVENUE PUMPS

GUARANTEES: The Contractor agrees to guarantee the following information and figures:

Offer
I:(:] Description Requirement (“X” Indicates
Compliance)
f 7=
C3.1 Required Performance Heewl / Ty -
C3.1.1 | Testing AS2417-2001 Grade | 160 G906 = Gradl| 2.
C3.1.2 | Delivery (I/sec) 360 JEO Lfser - eetn | 457
C3.1.3 | Head (m) +3:2233 80 35 €
(C3.1.4 | Max Speed of Pump S0Hz SO HL
(3.1.5 | Min Submergence Level Refer Functional i |
Specifications and | N/A l)/‘j bt l/
. drawings )
C3.1.6 | Hazard Rating of Instaliation Class | Zone 0 AS3000- 2one |-
2000
C3', 1.7 | Diameter of Sphere Passcd Refer Standard o
: ) Specification [CQ 1
C3.1.8 | Pump Flange Drilling Full Face to AS4087, D Lin
C32 Materials
C3.2.1 | Baseplate or stool Refer Standard Spec S '}?— el
C3.2.2 | Casing ' Refer Standard Spec GRS R5C
C3.2.3 | Sealing Rings Refer Standard Spec N//«\ _S wiee b Trims . . .
C3.2.4 | Shaft Refer Standard Spec Disd 13FAcec i
C3.2.5 | Impeller Refer Standard Spec CR p 500 u
C3.2.6 | Shaft Sleeve Refer Standard Spec M/A ; ,
. ' . .
C3.2.7 | Mechanical Seal Refer Standard Spec Car b . /gl-t_ ¥ gﬂ; {S' C l
C3.2.8 | Bolts, Studs and Nuts Refer Standard Spec | < < | I
C3.3 General Details ‘ ' Co
Cronetlis Pops '
C3.3.1 | Name of Pump Manufacturer | .................... *r\""’:flfﬁuw O ,
- 3.3.2 | Place of Manufacture of Pump ety S ""/a !.‘.C‘{ .............. '
' N i/ y i
C3.3.3 | Type of pumpoffered | ccocoeienienineen /\7 ....... ¢ // ...... ()”"L”t}c’ ,
(3.3.4 | Appropriate mass of each pumping ") l
unit (including motor, cables,and | '.“— wﬁ ‘f }l%«"ﬁ:‘r[ / 49(; L7 i
lifting chain where applicabley | N S LR j |
C34 Performance | /4} _
C3.4.} [ SpeedofPump | LT -S ...........................

)
Name of Tenderer: éf‘

vno( rof

O\-«w/{j P L -

Signaturc ot"lfm

*

X

/ _';:‘:‘!'/\/\ \

Name of Wilness ™~ 7

Heroes Ave M & E Fitou
{; Brisbane City CouncilO™

Q-Pulse |d TMS993

!/I g

Active 10/12/2014

o 2 /7 [O4

N : 3¢
- Signature of Witness:

ATTACHMENTS, Page 82 Kt |

TICATION TECHMC AL SCHEDULESREN 5 DOCO H203A8WEET ENDER-DOESMEFCHANGER POST ISSEELSE THESE TRCHAKC M SCHEDULESRE «130x
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| e
|
|
BRISBANE CITY COUNCIL i
|
Contract No. BW.30079-02/03 ATTACHMENTS - PART A |
i
' Offer :
l::‘ Description ' Requirement (“X” Indicates '
Compliance) !
C3.4.2 | Maximum kW required at coupling .
(including flood head conditions as
per Sys[em Curve) ---------------------------- /O S’ ......................... N ‘ ‘
C343 KW of motor offered | e .l/-h ................... e ! '
C3.4.4 | Guaranteed maximum head at zero O
quan[i(y (m of\vaKer) s R
C3.4.5 | Maximum Head developed by pump | -......... e ‘é.‘..(.".' ...............................
C3.4.6 { Maximum kW demand of motor | ... /GS .............................
C3.4.7 | Sound Power Level of Pump (dB(A)) e, S.gﬁ}; ..... 0 ()/014«' ...............
_ | €3.4.8 | Sound Power Level of Motor ‘ s '
(dB(A)) ' ] .g()fb(/d‘d ................
C3.4.9 | Sound Power Level of Pump Motor ' . e !
Combination (dB(A)) ....................... Z?Ode ........... .
(C3.4.10| Minimum NPSHR at mean head ) 6; 0 Co
conditions (m) ] e M p\.\ .....................
C3.5 Guaranteed Performance (F:;:;xd Flllc::; ) ;$1?c'?cncxv gﬁ?ﬁ'ﬂmy K WhKE ggfl:almu
(Refer attached Operating Envelope) (%) oo
C3.5.1 | 2 Pumps in Parallel at Maximum
Speed .
(0 Vet Weather | SES|382 132 0 | bHS 0N 6 ¢ »
(b) Min Head 330|455 23 ¢ |63 S 103 65
() Flood Condition - 0|43 H o | bl 03] F ¢
(d) Bypass 44— § ';90 -%{,0“ bé__q” 0/‘5, é < !
C3.5.2 | Single Pump at Maximum Speed - :
w h ) ce |l an . ' al '
(@ et Weather AISIASS | 3 01 6501012 | 7S :
(&) Min Head 28|01 570 |s4.5 0o/ E-S |
() vFIood Condition . 195' 300 56 O Sg Cl O /01 C/* C '
(C3.5.3 | Single Pump at Minimum Speed
(z) Min Head 28 e - _ — —_ ]
BHz)/b-c3| SO ,
C3.6 Shaft and Impeller . : : |
C3.6.1 | Diameter of Shaft . ég o Z""/L//V ..... 392 LAmacx ' t
C3.6.2 | Make Type and Size of Bearings ,6‘<F154"’L/Vﬁ/e’ ol 55!3ZQ 3/ ..... Wil ? Slé% %R
. —_— . . 1
(C3.6.3 | Diameter of impeller offered 428/414 ...... /0‘%7"""5‘/ .................. '

, . . |
Name ot Tenderer: @U’V\d pc*g VL__\.W/)S ( C o o : o
= f : . y !
Signature ot Tenderer: Q ’Z L,g/vg\, ‘ Date: -'2 ? &) ﬁ_ » \
- f — = -
A T s Ce . S ) e e i
Name ot Witness: i IV AN Ve Signature of Witness: e ) |
- = -/ !
: !
Heroes Ave M & I Fitomt Moo 0 ATTACHMENTS, Page 43

£ Brisbane City Council DASPECIFICATION TECHMC AL SCHEDULESRENF DOCO W20 08WAS FENDER DOCSME RCHANGRR BOS 1 I Lak-bhe THESE FREHNALSCHRL s
|
|
i
|
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BRISBANE CITY COUNCIL

ATTACHMENTS - PART A Contract No. BW.30079-02/03
. Offer
I::om Description Requirement (“X” Indicates
a2 i Compliance)
C3.6.4 | Maximum diameter of impeller | «.ccoovin 5 & ...... 7 .......................
C3.6.5 | Width of Impeller between shrouds .| -noovvnennn. IO [1‘ .......................................

C3.6.6 | Thickness of Impeller Shrouds | .o oo T

C3.6.7 | Minimum diameter of impellereye | ... J\'l G B U
' THQ

C3.6.8 | Number of vanes inimpeller | oo LA Vi

C3.6.9 | Method of fixing impeller to shaft AoT 2 KAa O Jefered Sttt

C3.6.10 Method of access to remove

blockages ' ‘uc.'l’u}»\. g-}wb(. ~ Ing a+{~°‘~ /Sf

C3.7 Other Details

C3.7.1 | Dia of Suction Branch O?S—D)C 2%

C3.7.2 | Diameter of Discharge Branch | ....coooiiiiiiiinn, '7280 e

C3.7.3 | Direction of Rotation (from drive

end) - C/U“(,’J" 55

50 : —
Indooroopilly Rising Main System Curve - -
- .
45 - - Slime Stripping Duty Point:
2 Pumps at Maximum speed.
Flow Rate dependent on
P Curve
40 ump Curve _
— -
e m—™ T Bypass Duty Point
Minimum Flow 250Usec - -
35 Two pumps operating at P
Wet Weather Systom maximum speed -
Curve. Heroes at BWL and Vi .
30 ’ all other PS operating ~
E
83
3
= - Design Duty Point: Peak Wet
20 il Weather Ulimate. Two pumps
. operating in parallet Q=360Usec,
Htot=35.80m
15
— ) Example Pump Curve -
Min Hoad Systemn 2 Pumps operating al
10 Maximum Efficency Curve. Heroes maximum speed
Area - Heroes PS only at (allowing for reduced
TWL for dry weather pump performance with
5 {|[Minlmum Duty Polnt: flows 60 - 128l/sec Lime as per
Singte pump at : fspecification)
Q=50U/sec Htot=16.03m . :
0 -
0 50 100 150 200 250 300 - 350 400 450 500 550 ~ 600

Pump Rate (l/sec)

Name of l'enderer: §f’u7\0( ‘.4‘5 N Pplbuu,ﬁ} i L— : ,

Signature of Tenderer: Q Z (_,_)-ﬂv 1Le- -~ Dare: (7 24 N
;A W - . 2oes

Name of Witness: _____* A'l-(.\,.[ ) t Hidule NG L, Tely ([ Signature of Witness: / -

/ .

/

Heroes Ave M & C Firout : _~ATFTACHMENTS. Page 84
| £ Brisbane City Council0-SPECIFICATION-TECHNIC AL SUUEDLULESREV 3. DOCH- L2038 MWL FENDER BXOKCEMEECHANGES POS T ISSUFCSE THERE TR HN AL SCTHDUT ENRES ViR
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Heroes Avenue - Operating Envelope :
S2 1154 M3 Curve D-943365

50 ~ —
r&\dooroopilly Rising Main System Curve o -
-
a5 \ 50 Hz 1 pump - Slime Stripping Duty Point:
2 Pumps at Maximum speed.
45Hz . 50 Hz 2 pumps Flow Rate dependent on
Pump Curve
40 — - ’
— - Bypass Duty Point: 48,5 Hz
Minimum Flow 250V/sec - ‘ P
35 40 Hz Two pumps operating at -
N Wet Weather System maximum speed ~ /
Curve. Heroes at BWL and TN = S
30 35 Mg all other PS operating ) -
E -
T© 25
D
T Design Duty Point: Peak Wet
20 Weather Ultimate. Two pumps
operating in paraliel Q=3601/sec,
Htot=35.80m
15
Example Pump Curve -
X -~ Min Head System Flood Condition 2 Pumps operating at
10 : Maximum Efficency Curve. Heroes System Curve. maximum speed
mi f Hzroes P?honly at Avenue PS Only at Heroes Av PS Only. (allowing for reduced
‘or dry weather ;
Minimum Duty Point: o TWL pump performance with
5 ' flows 60 - 128l/sec time as per
Single pump at : ~ ificati
Q=50Usec Htot=16.03m specification)
0
0 80 100 150 200 25 300 350 400 450 500 550 600

Purﬁp Rate {(i/sec)

. FILE S:Worki020311CWAs-sheets\Heroes Avenue-Patrick Lane System Curves 040618:Heroes Op Env | Printed on 1/07/2004 at 6:17 PM | Page 1 of 1
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\ Oy Grundfos Environment Finland Ab ¢ punpFOS P4
_
Pump $21154M3B513ZB93
SAP 96553681
Duty 1801/sx39m
i e — —
i _ _ B -
|
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. 1SO 9906 Grade 2 7 AN '
GIRUNDFOS -

Verification of duty point

tomer :
Order No. :
!
| A
| Date of test : 15.10.2004 17:13
Tester : V7186186 : - Operator : JSA
Serial No. : 965536810182521 , SAP-Code : 96553681
Pump type :

| -tomer request :

| Flow (I/s) Head (m)

180.00 39.00

. Duty point

Grundfos Environment Finland Ab
waivokselantie 3-5, Vantaa
P.O. Box 1036
Fin-00101 Helsinki
* Phone: +358 9 561 420 ‘
Fax: +358 9 563 3989 Page 1
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.~ Testresults for serial no. : 965536810182521

Flow | Head | U1(V) : U2(V) . U3(V) ' lavg. (A). P1(kW) Eta(%)
(s) & (m)y | - ? : ‘
Point1 | 15566 | 42.36 413 | 413 413 | 1653 95.1 67.7
' Point2 | 17766 . 3894 | 413 | 413 ' 413 1717 : 995 68.2
Point3 | 20207 i 3581 413 413 | 413 1 1778 | 1036 689
g0 § 109 140
55 180 .130- .
o Lo o
St 100
I io 60 & 90 -
E 35 = 80 -
3 30450 g 70 4
325440 ¥ 60 -
. = 50
{ 20
IS 0 404
' - F20 30
L 5 10 : 19 ]
] - 0+0 hLA AL : LR B e BN B s 0-
: 100 120 140 160 180 200 220 240 260 280
i Fiowv {Ifs]
1
‘ ~Eta Total —P1
l
1
i
|
!
|
Page 2
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— 4

' Test Report for Pump Ny -

| &\

. Manual test procedure GIRUNDFOS’
t

!

O o Date of test:  15.10.2004 17:59
" Operawor : JsA Tester - V7186186
Serial no. 96553681B182521 _ SAP-code : 96553681

Pump Type .

Flow Head u1 (Vj i 'u2 {V) U3 (v} glavg. (A)f P1 (kW) . Eta (%)
(rs) +  (m) L ‘ : ‘ o

CPoint1 ' 16226 . 4126 . 413 | 413 413 - 1677 97.3 67.7

‘Point2 | 17369 © 3946 | 413 | 413 413 1 1711 992 679

Point3 ~ 17945 | 3867 | 413 413 1 413 1724 . 1003 68.1

Point4 : 19057 * 3739 | 413 | 413 ; 413 1755 1024 - 679

Point5 © 20057 | 3586 | 413 413 | 413 . 1768 ° 1033 | 682

_'100 T T T T T — T T g T T T T ——

ok T T T T T T 1 ] 140
Fso L 1301
BU 1 1 ] l‘ I‘ 1 ] ) 1 i) Al * ] * ] | 120_
| e A N e S 1105
s0f70 bl Tl 103'
T teo 7 5 B
o a0 ¥ ] S A . U S SR TV S, . = 04
=3 i Q —
T -50 Z N < RS ; 70 4
3 a0 Fa0 Bpooaef Lottt B0
IR A T A S A S Lo 0~
20 F30 L N 40
20 S
r I S S TN S NN B VU SR S NS DUNUS RUTUY PIUD AR SRS B | 20 1
- - 1 ] ¥ ] T [ 1 * i) 1 ] l 1 Al 1 1
F1U ] [ ' 0 0 [ i i) 1 i [ 1 1 + 3 1 10_
O'ED L B i o A S A R R SULLE UL L AL RS AL L 0-
0 20 40 B0 80 100120140160 180200 220 240 260 230 300320 340
‘ Flaw [If5] '

—H Total ~&ta Tota! —P1

3 Grundfos Environment Finland Ab
Kaivokselantie 3-5, Vantaa
P.O. Box 1036
Fin-00101 Helsinki
Phone: +358 9 561 420
Fax: +358 9 5|63 3989
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est Report for Pump | N

1ISO 9906 Grade 2 . &N\

Verification of duty point GRUNDFOS

stomer :
Order No. :
Date of test : 15.10.2004 19:55
" Tester : . V7186186 S Operator : JSA
Serial No. : 96553681A182522 SAP-Code : 96553681
Pump type :

“ustomer request :

Flow (I/s) _ ' E Head (m)

* Duty point _ 180.00 o 39.00

~

Grundfos Environment Finland Ab

wvokselantie 3-5, Vantaa

P.O. Box 1036

Fin-00101 Helsinki

Phone: +358 9 561 420

Fax: +358 9 563 3989 ' A Page 1
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Test results for serial no. : 96553681A182522

Flow = Head TR Uz(V) | U3(V) lavg.(A) P1(kW) Eta (%)
(Is)  (m) ] |
- Point1 | 15955 4189 413 . 413 413 © 1652 957 | 685
Point2. 18143 3851 413 | 413 - 413 1704 . 996 688
é,Point3 20530 35.8'6'“2 M3 413 413 1759 1035 . 698

g0 100 140 4
55 ¥90 130
120
3080 110
45170 100
40 4 E

L " Es0 :: - 30
— 351 = 804
& s fs0 3 E‘ 70
3 25Fa0 F 60 1
ok 7 50 -
“ a0 40

| 15 ¢ e
I - 20 30 4
104 20
! 5 10 10
0'5‘0 LA RSN B I;l :|Tf; : D

100 120 140 160 180 200 220 240 260 280
Flowr (i8] ’
— Eta Total —P1
\
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I

Test Report for Pump

Manual test procedure

QN

&£\
GRUNMDFOS®

0 No.: Date of test : 15.10.2004 20:24
QOperator : JSA Tester : V7186186
Serial no. : 96553681B8182522 SAP-code : 96553681
Pump Type :
Flow  Head © U1(V) U2(V) U3 (V) lavg (A} P1(kW) Eta(%)
{i's) (m) : i o .
Point 1 161.99 4116 413 413 413 166.6 96.4 68.1
Point 2 169.35 4065 413 413 413 169.3 98.7 68.1
~Point 3 179.05  38.59 " 413 413 413 170.4 99.5 68.1
~Point 4 190.30 37.38 413 413 413 173.7 1017 68.5
Point 5 198.07 - 3619 . 412 413 413 174.5 102.1 68.7
100 —————————— —
i I T 140 -
T A A e
1 : Lo I 20 -
o e P e T 0
70 Lo L — 2 100 -
50-f e T g e R e N RRT ETE AR
e A R o U N N gg
Tao kol A TR 0N L] S e
AN S o SR
e L s e R = 6.
w9 L b NG L] e
20 A 30
af R R RC bt EEE P EEF EEPE SPECEEE BRSPS 201
e A 104
D‘;G LS B AL RN |":" T ' :'=‘i”'; ":‘ 0-

0 20 40 60 60 100120 140160 180200 220 240 260 280 300 320 340

Flow [I#5]}

—HTotal —FEta Total —P1

.- Grundfaes Environment Finland Ab
" Kaivokselantie 3-5, Vantaa

P.O. Box 1036

Fin-00101 Helsink:

Phone: +358 9361 420

Fax: +358 9 563 3989

Q-Pulse |d TMS993

Active 10/12/2014
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" fest Report for Pump » '\
ISO 9906 Grade 2 | S g \

Verification of duty point GRURN FOSe

stomer :
i Order No. :
Date of test : 16.10.2004 8:00
Tester : V7186186 . Operator : JUN
Serial No. : 965536810182523 ) SAP-Code : 96553681
Pump type :

stomer request :

Flow (I/s) " Head (m)

" Duty point - 180.00 : 39.00

/ Grundfos Environment Finland Ab
naivokselantie 3-5, Vantaa
P.O. Box 1036
Fin-00101 Helsinki
Phone: +358 9 561 420
Fax: +358 9 563 3989 ‘ Page 1
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Test results for serial no. : 965536810182523
Flow Head = U1(V) ~ U2(V) U3 (V)
(s) (m)

- Point 1 1567.07 * 4155 413 413 413

- Point 2 178.37 .~ 38.89 412 413 413

“ Point 3 203.63 35.77 413 413 413

&0 15100

55 490

50+ 80

Stro
%60 F
=354 2 2
3_‘30-_"50 g =
325440 # 2
154

.20

104 ;

5_%10 :

nto S SRSV SR - ——r—t

100 140 160 180 200 220 240 260 280

Q-Pulse |d TMS993

120

Flow (i3]

— Eta Total —P1

Active 10/12/2014

lavg. (A)

165.1
171.5

178.0

140
130 4
120 -
110 -
100 -
90 -
80 -
70
B0 -
50 4
40
30 4
20
10 -
g -

P1 (KW)

952
100.2
104.6

Eta (%)

67.4
67.8

67.9

Page 2
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|

Test Report for Pump

A

@A

Manual test procedure GIIRWURN FOS
C No.: Date of test : 16.10.2004 08:44
Operator : JUN Tester : V7186186
Serial no. : 96553681B182523 SAP-code : 96553681
Pump Type : . '
Flow Head U1 (V) U2(V) ~ U3(V) lavg. (A) P1 (kW) * Eta (%)
(M/s) (m) : : .
- Point 1 162.00 40.69 412 413 413 166.3 96.5 67.2
Point 2 169.35 39.96 412 413 413 169.0 98.4 67.6
Point 3 180.47 38.32 413 413 413 1721 100.4 67.8
. Point 4 191.90 37.00 413 413 413 173.3 101.5 68.5
Point 5 199.33 36.00 413 413 413 175.1 . 1024 . 69.1
100 . — S — :
N G . Co o 140
A A Y
4 b I R 120
S S R R S A A B
o F70 L NN e B O — 100
= 60 &| ISPt o C A ZE
LT ] DI s R AU S T W RS- B
%0 g AT T z 7]
T3040 B TN o0
g Y Lo S04
0 A S AN U S SO S SN S S AR N - 40 1
f A Do . 30+
8 KO AT 0 o
U‘:l:] T T :' T x'l'”: :'”)frﬁﬁ*f T ;' ‘ ' ~r e

D 20 40 60 80 100120140160 1802002202

Flow [ifs]

—H Tatal

-, Grundfos Environment Finland Ab
Kaivokselantie 3-5, Vantaa

P.O. Box 1036

Fin-00101 Helsinki

Phone: +358 9 561 420

Fax: +358 9 563 3989

Q-Pulse Id TMS993

— Eta Total

40 2602580 300320 340

—P1

Active 10/12/2014
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Test Report for Pump

Manual test procedure

™V

&\

@] No.: Date of test : 16.10.2004 08:44
Operator : JUN Tester : V7186186
Serial no. : 96553681B182523 SAP-code : 96553681
Pump Type :
Flow = Head X ut (V) Uz (v) u3(v) lavg. (A) P1 (kW) Eta (%)
(/s) (m) ~
" Point 1 162.00 40.69 412 413 ‘ 413 166.3 96.5 67.2
" Point 2 169.35 . 39.96 412 413 , 413 169.0 98.4 67.6
- Point 3 18047 . 38.32 413 " 413 413 1721« -1004 67.8
. Point 4 i91.90 37.00 413 413 ‘ 413 - 1733 - 1015 68.5
: Péint 5 199.33 ~ 36.00 413 413 . 413 1751 102 .4 69.1
~100 —— ———————————— : .
[ ‘ ' ' ' . ' ' s ' ¢ ' v ' 1401
e [T A S A A A e RS
Co L - : Voo 1204 .
Sol i NG R R R A e o aar i B Y
sof70 i B | 100
T OF60 m| ¢ ¢4 LSRG NG - gg
=nE SN S Ll Aol bl NG-a] R om0
NS I R e > R R
S T e R e o
. O A 50+
20§ L D A A = 40
RE EEEEE R 0
3 AR T LR SV SV O PELEPE P TS e ERL AP AT 201
10 : A 10
oto A SRARad Raan A as Aaas e a1 04

0 20 40 60 50 1001201401

Flow {I/s}

60 180 200 220 240 260 250 300320 340

—H Total —Eta Total ~P1

_ 7 Grundfos Environment Finland Ab
Kaivokselantie 3-5, Vantaa
P.O. Box 1036.

Fin-00101 Helsinki

Phone: +358 9 561 420
Fax: +358 9 563 3989

Q-Pulse |d TMS993

Active 10/12/2014
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I

N

GRUNDFOS'

ELECTRIC MOTOR TEST REPORT

Pump manufacturer: OY GRUNDFOS ENVIRONMENT FINLAND AB

. Pump ordered by: Grundfos Pumps PTY.LTD
! Purchase order no: 79353
i Manufacturers order no.: 114645
' itemns:
Motor: HU195071A13ZB93
Pump: $21154M3B513ZB93

. Serial no. 182521

This certifies that the motors have been tested in production process as follows:

| : . - Tightness of the mator, testing pressure 0.8 bar
- Dielectric test

- Insulation resistance test

- Earth-continuity test

- - ldle current test

- Protection device circuit.

Result of work test measurement: Motor has passed the tests

Vantaa, Finland 18/10/2004 ' _ !

oy GRUNDFOS ENVIRONMENT FINLAND AB . _ , |

1Al180014 Page 163 of 317
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GRUNDFOS’

Pump manufacturer: .
Pump ordered by:

-

This certifies that the motors

- Dielectric test

ELECTRIC MOTOR TEST REPORT

OV

N\

OY GRUNDFOS ENVIRONMENT FINLAND AB
Grundfos Pumps PTY.LTD

Purchase order no: 79353
Manufacturers order no.: 114645
ltems:
Motor: HU195071A137B93
Pump: $21154M3B513ZB93

Serial no. 182522

have been tested in production process as follows:

- Tightness of the motor, testing pressure 0.8 bar

- Insulation resistance test

- .- - Earth continuity test

- Idle current test

Vantaa, Finland 18/10/2004

- Protection device circuit.

Result of work test measurement: Motor has passed the tests

OY GRUNDFOS ENVIRONMENT FINLAND AB

-PUlse Td TMS993

Active 10/12/2014
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GRUNDFOS’

ELECTRIC MOTOR TEST REPORT

Pump manufacturer: OY GRUNDFOS ENVIRONMENT FINLAND AB

.Pump ordered by: . Grundfos Pumps PTY.LTD
! : Purchase order no: 79353 ‘ ;
Manufacturers order no.: 114645
Items: ;
Motor: HU195071A13ZB93 ' :
Pump: $21154M3B513ZB93 | '

Serial no. 182523

‘ _ This certifies that the motors have been tested in production process as follows:

- Tightness of the motor, testing pressure 0.8 bar
| - Dielectric test '

. - Insulation resistance test

| - Earth continuity test

; - ldle current test

‘ - Protection device circuit.

| Result of work test measurement: Motor has passed the tests

Vantaa, Finland 18/10/2004

OY GRUNDFOS ENVIRONMENT FINLAND AB

“PUlse 1d TMS993 Acfive 10/12/2014 ' Feget65ot3+7 :
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|

GRUNDFOS”N

HYDROSTATIC PRESSURE TEST REPORT

Pump manufacturer: OY GRUNDFOS ENVIRONMENT FINLAND AB
Pump ordered by: ' Grundfos Pumps PTY.LTD

Purchase order no: - 79353

Manufacturers order no.: 114645

Pump Type: 521154M3B5137B93

SAP Code - 96553681

Serial no. 182521

Volute Casing No. 13709A

This certifies that the volute casing has been type tested with water as follows:

Pressure: , 10.5 bar
Holding time: 5 minutes.

Result: Neither leakage nor breaks have been found at visual examination.

Vantaa, Finland 18/10/2004

OY GRUNDFOS ENVIRONMENT FINLAND AB

Q-Pulse Id TMS993 : Active 10/12/2014
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GRUNDFOS’

Vv

2\

HYDROSTATIC PRESSURE TEST REPORT

Pump manufacturer:
Pump ordered by:
Purchase order no:
Manufacturers order no.:
Pump Type:

SAP Code

Serial no.

Volute Casing No.

OY GRUNDFOS ENVIRONMENT FINLAND AB

Grundfos Pumps PTY.LTD
79353

114645
521154M3B51378B93
96553681 -
182522

13709A

This certifies that the volute casing has been type tested with water as follows:

Pressure: - 10.5 bar
Holding time: 5 minutes.

Result: Neither leakage nor breaks have been found at visual examination..

Vantaa, Finland 18/10/2004

OY GRUNDFOS ENVIRONMENT FINLAND AB

JSP]O3 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual ‘]

-Pulse Id TMS993

Active 10/12/2014
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GRUNDFOS’

Pump manufacturer:
Pump ordered by:
Purchase order no:
Manufacturers order no.:
Pump Type:

SAP Code

Serial no.

Volute Casing No.

Vantaa, Finland 18/10/2004

03 Heroes Avenue Indogroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

' HYDROSTATIC PRESSURE TEST REPORT

This certifies that the volute casing has been type tested with water as follows:
Pressure: | 10.5 bar

- Holding time: 5 minutes.

Result: Neitherileak.age nor breaks have been found at visual examination.

OY GRUNDFOS ENVIRONMENT FINLAND AB

N

OY GRUNDFOS ENVIRONMENT FINLAND AB
Grundfos Pumps PTY.LTD

79353

114645

$21154M3B5137B93

96553681

182523

13709A

Q-Pulse |d TMS993

Active 10/12/2014 Page 168 of 3_1'
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1
4

5.3 Harmonic Filter Commissioning

5.3.1 _Purpose

The harmonic filter is to be commissioned and tests to be conducted to verify the unit

has the calculate effect on the harmonic portion of the VSD system.

5.3.2 Scope
Energy Correction Option (ECO) to commission the harmonic filter and record
harmonics as detailed in the specific‘ation. The recording will involve installing three

current transformers and voltage clamps, and a neutral within the switchboard. The

FRAKO EMA1100, the same manufacturer as the controller installed in the harmonic

filter, shall be utilised to conduct the recordings

5.3.3 Procedures

Harmonic Filter Commissioning

1. Check tension of all bolted connections within the unit

. 2. Meggar testing of insulation and earthing system

3. Switching on and programming the harmonic filter controller

Harmonics Recording

The proposed parameters that wiII be monitored are 5th, 7th, 11th, 13th, 15th, and 17th
voltage harmonics. |

The planned procedure for the recordings would be to run the motors without the
harmonic filter switc’:hed on and record the hHarmonics under the operating condition

specified in the contract.

Next, the harmonic filter is turned on, and the harmonics recorded under the operating

condition in the contract specification.

These recordings will be graphed and presented within a written commissioning report.

\ Heroes Avenue Sewage Pump Station Page 30 of 33
HWC hpg Commissioning Plan : ‘

Q-Pulse Id TMS993 ’ . Active 10/12/2014 : Page 170 of 317
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l . .
‘ . BRISBANE CI'TY COUNCIL

SPECIFICATION Contract No. BW.30079-02/03

rotation direction. Changes to phasing to obtain correct motor rotation shall be done
on the motor feeder cables only. After correct rotation has been conhirmed, Variable
Speed Drives shall be operated at various speeds and the voltage, current, motor
power, speed, flow rate (where available), discharge pressure and wet well level shall

be recorded.

1In accordance with Brisbane Water Specification PSE-SSMO18 clause 5.3.5, the

‘ Contractor shall provide a record of actual harmonics generated at the Heroes Avenue
and Patrick Lane Pump Stations. The records shall include harmonics ru,oxdcd under

the following operating condmons )

For No load measurements, all equipment shall be disconnected from the supply.

Heroes Avenue Pump Station .
Station Load Pump Operation

No load No pumps operating

25% Two pumps operating at 25% 33H2

50% Two pumps Operating at 50% a2
| 75% Two pumps Operating at 75% 45H 2
“ 100% , Two pumps Operating at [00% | 50 H-z_

j‘ Patrick Lane Pump Station
Station Load Pump Operation

é , No load No pumps operating

; 25% One pump operating at 25%

' 50% One pump Operating at 50%

li 15% One pump Opefuting at 75%

' 100% One pump Operating at 100%

Harmonic distortion levels must not exceed the limits allowed by AS 2279.2.

' 3-334Sofk-Starters
Seﬂ—s%aﬁesssha*kbe—pmgrammed—wﬂh—a%kele&a%detmh—dfﬂ the-settngs-recorded:

The-seft-starters-shall- be-operated-briefly-to-determine-motorrotation- direction—Adter
correct-rotation-has—been—confirmed;—the-motors—shall-be-operated-and-the- voltage;
eu&e&t——mete&pe%&—ﬂew;mte—dﬁeh&rg&—pfessme-aﬁd—wet— wellevelshall-be
recorded-

3.3.34 Instrumentation

- Instruments shall be calibrated using wet well drop tests where practical.  Correct
. % operation shatl be verified during operation.

Heroes Ave MO b Frouat
O Brishane Cuy dou il

Page 52
GAONPASS SWCPOBWA2002- 2003300791 CONTRAC NRFT CONTRACT\HEROES AVE M&E FITCRIT & COMMIES SFEC.DUK.

Q-Pulse |d TMS993 Active 10/12/2014
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R

[ L]

_]Q—Pulse Id TMS993

E ()

CAPACITOR TECHNOLOGIES

73kVAr PASSIVE HARMONIC FILTER

BRISBANE CITY COUNCIL
M&E FITOUT
HEROES AVENUE

COMMISSIONING REPORT

EQUIPMENT NUMBER: LSW73-415-BR
SERIAL NUMBER: CT-3750E1

DATED: \5:8 .05

..................................

Energy Correction Options — ABN 66 085 765 751
P.C. Box 431 Kelvin Grove 4059 « Telephone: (07) 3358 0577 = Fax (07) 3358 1432

Active 10/12/2014 Page 172 of 317
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Brisbane City Council
Harmonic Filter Commissioning Report »

Introduction

The commissioning of the Harmonic Filter included the recording of the voltage and current total !
harmonic distortions under the load conditions shown in the specification. i

The Australian Standard AS 2279.2 referred to in the Brisbane Water specification states that the
total harmonic voltage distortion should not exceed 5% and that odd harmonics be less than 4%.

The Australian Standards do not specify a limit for current distortion.

Technical details on the FRAKO monltonng equipment that was used to perform the recordings are
attached to this report.

Report
The parameters measured were,
1. Power — kW in the individual phases
- 2. Total Voltage Harmonic Distortion in the individual phases
3. Total Current Harmonic Diétortiqn in the individual phases
4, 3rd 5%hand 7t harmonics in the red phase - : !
5. 9h, 11t and 13t harmonics in the red phase. » : .
Note that because the 9t, 11% and 13t harmomcs are low, they have been pnnted using a different
scale on the "Y" axis. -

The dashed black line on the recordings, indicate when the Harmonic Filter was switched on. ,

Page1 -
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i
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|

Conclusion

The Total Harmonic Distortion ~ Voltage recording shows that at 100% load the voltage distortion
does exceed 5% and the when the Harmonic Filter is switched on this reduces to 3.7%.

With the Harmonic Filter operating the odd harmonics are less than hélf of the allowable 4%.

Q-Pulse Id TMS993

in my opinion, the alarm contacts should be disconnected because under no load conditions the
controller for the Harmonic Filter assumes that there is a fault with the current transformer used to
monitor the current. This current transformer is located within the Main Switchboard. ‘

The display will flash =0 and the contacts on the relay will close. This will cause a falée indication
of a fault with the Harmonic Filter.

Page 2
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Brisbane City Council _ i
Harmonic Filter Commissioning Report

| :

| |
|

' i

RECORDINGS

’ |

! \

i :

|

{
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Harmonic Filter Commissioning Report _ ;

TECHNICAL DETAILS ON THE MONITORING
EQUIPMENT
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Power Bus

Display of the measurement readings from the EMA 1101

mains monitaring instrument

~

\

12
Q-Pulse |d TMS993

Active 10/12/2014

3-phase, measurement, storage
and monitoring of all key mains
data

3-phase measurement

The EMA 1101 always measures all three phases. This enables
the asymmetrie in the 3-phase mains to be monitored and
displayéd. :

Meter for active and reactive power

T_he EMA 1101 has integrated active and reactive energy.
meters and can be switched between high and low tariffs.
This means there are four 3-phase meters incorporated in the
EMA 1101. '

Temperatures
In addition to measuring electrical paramet_ers,'the EMA 1101
has input connections for two PT 100 RDT signals. °

Practical power factor monitoring _

Monitoring power factor is not particularly difficult.jWi{h the
EMA 1101, however, the power at which the monitoring is to
become effective can be set and thus avoids unné’c_-éééary
alarms. 4

All system configurations

Adaptation to special system configurations is possible by
means of a voltage transformer with high measurement
accuracy. '

User-friendly operation

The EMA 1101 not only has many functions but is also easy
and efficient to operate. ' ,

You can access all measurement readings via the user-friendly
menu-driven dialogue. '
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Mains Monitoring Instrument EMA 1101

Description:

Microprocessor-based 3-phase measurement and monitoring

instrument for the acquisition, analysis and monitoring of
electrical measurement data in medium- and low-voltage

mains, with-automatic measurement range switching and

suitable for connection to the FRAKO Power Bus.

Menu-driven program in plain Ianguag‘e and display of 6
analysis parameters simultaneously for direct comparison
Measurement via external current transformers

When variables go outside set limits alarm signals in plain
language and via volt-free contacts

Menu-driven programming in plain language with
interactive di?a“?ggue T

Backup for meter readings and alarm limits in the case of
power failure

Display of méasurement readings by backlit LCD window
with four rows each of 20 characters

Interface to FRAKO Power Bus for remote indication of
measurement readings, alarm settings and waveshape for
current and voltage, remote operation, programming of
alarm settings and management of historical data {(daily
curves) at the PC.

Data storage:

3 x max. phase currents
Min./max. cos ¢
Max. asymmetry -

3 x min./max. voltage

.3 x max. harmonic distortion of voltage .

3 x max. harmonics U 3, U 5,...U 19
2 x min./max. temperature (via ext. Pt 100 RTDs)

Monitoring of set limits with alarm messages
(volt-free contact) for: '

Q-Pulse Id TMS993

Max. current

Min./max. voltage

Min. cos @ ‘

Max. asymmetry

Max. harmonic distortion of voltage

Max. harmonics (U3, U5, U7, U11,U13,U17)

2x min./max. temperature

Active 10/12/2014

Indicated measurement readings:

» Voltages (phase-to-phase and phase-to-neutral) of phase

conductors

Phase conductor current.

Cos @, active and reactive power of phase conductors
Frequency

Asymmetry ,
Harmonic distortion of voltage and current in phase
conductors

Proportion of 3rd, Sth, ... 19th harmonic cofnponents

2x active and reactive power with external tariff switching

- Page 183 df317




Windows visualisation software

The monitoring program is a software item included in the scope of delivery of the bus central unit. It serves the archiving,
display and reporting of the current instrument readings and daily curves from the instruments connected to the Power Bus
processed by the EMZ. ’ ' _

: Using the monitoring program, all key parameters of the instruments connected to the Power Bus can be configured by means
of user-friendly data entry windows.
If the variables of any connected instruments go beyond the alarm limits, then this is immediately displayed in plain language.

Graphics created with the practical user in mind allow you to monitor your energy data with an uncomplicated overview.

Graphics with a Iogical'structure give a clear

overview at all times of mains quality and enable -
you to identify and avoid faults or even !
breakdowns.

Display of the measurement readings from the EMA 1101

mains monitoring instrument

9.09,1997 20:28 N . Devicegroupe 1 Compensation .
Function ¢ GroupDl  Group02 Group0d GroupG4 > Input Channels Info

@ General view

The continuous monitoring of the power factor

correction helps you to identify overloading of the

power factor correction system in good time and

Power factor

therefore avoid unnecessary reactive current costs.
Set parameters can be changed easily at any time..

Display of the measurement readings from the EMR 1100
Reactive Power Control Relay

10 .
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BW NCS Pre-Commissioning Acceptance Test Document

Heroes Avenue Sewage Pump Station Page 31 of 33
Commissioning Plan :
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BRISBANE WATER

Network Control Systems -

IDTS POINT COMMISSIONING SHEET
| | | AND GENERATOR SUPPLY
f ~ OPERATIONAL CHECKS

<
II
l/l
2

SP c

Location :  _H

©

rOeN HVE.

Projéct & Commissioning Details

Date Commissioned e o8 - s

Project Manager , ' Ny Mo

Construction Manager fyte O-gsost kit

Electrical Inspector ’ ey par Clonmr

P RIS Y )

RTU Programmer At oy~

Electricians (it Yo Do -
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Three Pump Sewerage Pump Station
SITE ACCEPTACE TEST

Brishane Water - Network Control Systems

POINT TO POINT

All the /0 internal to the switchboard should have been tested during the factory tesi. Confiem that the Factory test sheet has been completed and ali 1/0 has been tested to the lermmal

strip. The following tests the remote IO from the Generator via the control cable. The 10 MAP below is provided to trace each point from the Generator all the way to IDTS

Switch ) Connec | Gen.
0TS Plant and board Generator tion Pin { PLC Gen. PLC Tag
Quantity ' IsaGraf TAG Switchboard Drawing Relay Drawing i Add. ‘ Gen. Tag Desc,
Common_fault geniripped Generator Faull GFR Gen Shutdown Alarm 4 %Q0035 [ GEN _SD _ALM BCC Generator Shutdown Alarm
Warning genlwarning Generator Warning GWR Gen Warning Alarm 5 %Q0036 | GEN W ALM BCC Generalor Warning Alarm
Low fuel genllowFuel Generator Low Fuel GLFR Low Fuet B %Q0037 | FUEL LOW BCC Low Fuel
Running genirunning Generator Runming GRR Generator Running 7 %Q0038 | GEN RUN BCC Generator Running
Connected geniconnected Generator Connected GCR Generator Connected 8 %Q0039 | GEN_CON BCC Generator Connecled
Energex Power snienergexPower Energex Power Failure Relay PFR1 Phase Failure 98 10 %0033 MAINS FAILED BCC Mains Failed
Dogr_status genisecurity . Generator security GDR T.B.A. 20 %0Q0043 | SDAR Generator Shunt Trip Relay
CB_tripped gentlocCBlripped Generalor C/B8 Status GCBT T.B.A. 21 %Q0044 | DOORS OPEN BCC Doors Open Alarm
Auto gentaulo Generator Mode GMR T.B.A. 22 %Q0045 | GEN_AUTC Generator Aulo Mode
Offsite genlonSite Generalor On Site ‘LINK' N/A 23-24 N/A N/A N/A
Remote_run_request | geniStant Generator Remote Start GRST Remote Start 158 16 | %I0C36 REM_STR BCC Remole Start
Remote_stop_request | geni1Stop Generator Remote Stop GRSP Remote Stop 17 & 18 | %I0037 REM STP BCC Remote Stop
N/A N/A 24V ~ve - 24V -ve 1 N/A NIA N/A
NIA N/A Close Mains ATS CB MCBR Close Mains ATS 2 % Q0033 | MAINS ATS QPN CMBD
N/A N/A Close Generator ATS CB GCBR Close Gen ATS 3 %Q0034 | GEN_ATS CLS CMD
N/A N/A Mains ATS CB Status MCB-aux Mains On Line 11 & 12 | %10034 MAINS ATS CLS BCC Mains ATS Closed
N/A N/A Generator ATS CB Status GCB-aux Gen On Line 138 14 | %I0035 | GEN ATS CLS BCC Generalor ATS Closed
Dec Id: 003677 Active Dale:  July 2005 Brisbane Water Confidential
Printed: 15/08,2005 Qwner: Peter Sherriff Page 2 of 6
Note; Printed copies of this document should be verified for currency against the published electromc copy.
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Three Pump Sewerage Pump Station
SITE ACCEPTACE TEST
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Brisbane Water - Network Control Systems

GENERATOR COMMON FAULT

‘ Results

' : Action Observation RTU IDTS
Make the Generator common fault alarm | Confirm that GENERATOR COMMON FAULT / yd

' active alarm is received by IDTS v v

Deactivate the Generator common fault
alarm

Confirm that GENERATOR COMMON_FAULT

alarm return to normal is received by IDTS

GENERATOR WARNING

Action

Observation

Results
RTU IDTS

Make the Generator warning alarm
active (except by low fuel).

Confirm that GENERATOR WARNING alarm is
received by IDTS

o

Deactivate the Generator warning alarm

Confirm that GENERATOR WARNING alarm return
to normal is received by IDTS.

v o

GENERATOR LOW FUEL

Action

Observation

Results ..

RTU IDTS |

Make the Generator low fuel warning
alarm active

Confirm that GENERATOR LOW_FUEL alarm and
the WARNING alarms is NOT received by IDTS.
(The WARNING signal to the RTU will however be
true, but alarm suppressed by LOW FUEL.

v

e
o :z/’

Deactivate the Generator low fuel

Confirm that GENERATOR LOW_FUEL alarm return

ave

wamming alarm to normal is received by IDTS.
i GENERATOR RUNNING
\ Results
] Action Observation RTU ~IDTS
Start the Generator (off line only) Confirm that GENERATOR RUNNING alarm is / 4
. received by IDTS v &
Stop the Generator Confirm that GENERATOR RUNNING alarm retum / /
to normal is received by IDTS " e v
, - GENERATOR CONNECTED.
! » Results
| Action Observation RTU IDTS

Start the Generator on line

Confirm that GENERATOR RUNNING alarm and the
GENERATOR CONNECTED alarm are received by
IDTS

Stop the Generator

Confirm that GENERATOR RUNNING alarm and
CONNECTED alarm return to normal

Site FAT by (RTU Programmer)

Pre-commissioning Test Sheet checked by NCS Project Officer

(o] ] - .
Name: ﬂ "( W \ \’""\d Name:
Signature: Signature:
Date: ... 18 .".itf’. .\, . Date: .. 3¢ d )

Brisbane Water Confidential
Page 3 of 6

Doc ld: 003677 Active Date: July 2005
Printed: 15/08/2005 Owner: Peter Sherriff -
Note: - Printed copies of this document should be verified for currency against the published electronic copy.
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Three Pump Sewerage Pump Station

SITE ACCEPTACE TEST

Brisbane Water - Network Control Systems

STATION ENERGEX

POWER

Action

Observation

Results
RTU IDTS

Fail the Energex Power to the

switchboard (via Main CB).

Confirm that the SITE ENERGEX POWER alarm is
activated and received by IDTS

o

Return Energex Power to the
switchboard

Confirm that SITE ENERGEX POWER alarm and
CONNECTED alarm return to normal

GENERATOR DOOR

STATUS

Action

Observation

Results
RTU IDTS

Open a canopy door on
the Generator

Confirm that SECURITY DOOR_LIMIT_SWITCH alam is
received by IDTS

o

Close the canopy door

Confirm that SECURITY DOOR_LIMIT_SWITCH alarm return to
normal is received by IDTS

GENERATOR CB TR

IPPED

Action

Observation

Results
RTU IDTS

Trip the Generator circuit
breaker

Confirm that GENERATOR CB_TRIPPED alarm is received by
IDTS

Reset the Generator circuit
breaker

Confirm that GENERATOR CB_TRIPPED alarm return to normal is
received by IDTS '

g :*//

GENERATOR AUTOMATIC

Action

Observation

Resuits
RTU IDTS

Turn the generator to local
mode . .

Confirm that GENERATOR AUTOMATIC alarm is received by
IDTS

Return the generator to
automatic mode

Confirm that GENERATOR AUTOMATIC alarm return to normal is
received by IDTS

o

GENERATOR ON SITE

Action

Observation

Results
RTU. IDTS

Connect the Control
interface lead to the
station

Confirm that GENERATOR OFFSITE alarm return to normal is
‘received by IDTS . )

m/c/

Disconnect the Control
interface lead to the
station

Confirm that GENERATOR OFFSITE alarm is received by IDTS

v v

Site FAT by (RTU Programmer)

Pre-commissioning Test Sheet checked by NCS Project Officer

Q-Pulse Id TMS993

- R .
~ 2TV RPN W
Name: ﬂ’/d”‘ ..... \’1[ //LP .......... Name: ..).=. {C’/: ...... ‘-\(ﬁ ........ ’F—
VI | /'/’/ /r<
. 4N TA I . /)/ .
Signature: .. (/ N f—.‘:./:'\? ................ Signature: / wel TR /// .
~ - A /5 G
Date: // ..... CU) Date: ../.7.....00 7
Doc Id: 003677 Active Date: July 2005 Brisbane Water Confidential
Printed:  15/08/2005 Owner: Peter Sherriff Page 4 of 6
Note: Printed copies of this document should be verified for currency against the published electronic copy.
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Three Pump Sewerage Pump Station - ‘ . Brisbane Water - Network Control Systems
SITE ACCEPTACE TEST

GENERATOR REMOTE START AND STOP

J Action Observation ' Result

| Confirm the Generator is available to run, BOK
but not minning o

‘ Set the IDTS control point GENERATOR | Confirm that the Generator starts and runs off-line Yes

' REMOTE_RUN_REQUEST and send to | Confirm that GENERATOR RUNNING alarm is Ses

‘ - the site : received by IDTS pd
Set the IDTS control point GENERATOR | Confirm that the Generator stops & Yes

i REMOTE_STOP_REQUEST and send to |-

! the site Confirm that GENERATOR RUNNING alarm return | (/Yes

! to normal is received by IDTS

; Site FAT by (RTU Programmer) P " Pre-commissioning Test Sheet checked by NCS Project Officer
' / ¢ iy P,
‘ . . 7’? /; J 4 it - et Srder g De
‘ Name: o Name: .. e s
‘ Signature: Signature: ... v
| Date: Date: ... .>....77."
i
! .

Doc Id: 003677 Active Date: July 2005 Brisbane Water Confidentiat

Printed: 15/08/2005 Owner: Peter Sherriff Page 5 of 6

* Note: Printed copies of this document should be verified for currency against the published electronic copy.
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Three Pump Sewerage Pump Station Brisbane Water - Network Control Systems

SITE ACCEPTACE TEST

GENERATOR FUNCTIONAL TESTING

LOCALMODE
Action Observation . Rezuvlt
Ensure the Generator is in Automatic mode, Z OK

the pumps are selected for local mode and
there is enough sewage in the well for the
pumps to run continuously for one minute. ' . L
Confirm that the Generator starts and supplies ¥Yes
power to the station B
Confirm that GENERATOR CONNECTED alarm .| {J¥es -
is received by IDTS i .
Start the maximum allowed pumps in local Confirm that the correct number of pumps G Xes
mode. (available under Generator supply) start in

Fail the Energex power to the Generator

sequence. (10 seconds appart). 2 Pomi Y
Restore Energex power and record the time Time for station power to return to Energex supply
taken for the Generator controller to return the . .....,7(sec)
station power to Energex supply Confirm that GENERATOR CONNECTED alarm OAYes
. return to normal is received by IDTS
Record time taken for the Generator to stop Time for Generator to stop after station power to
after station power to returns to Energex returns to Energex supply 3
supply . XL (sec)
REMOTE MODE — SURCHARGE IMMINENT MODE
Action : Observation _ Resylt
Activate the surcharge imminent probe for at Confirm that WET_WELL SURCHARGE Yes
least 10 sec. with the level below the start IMMINENT alarm is received by IDTS ye
level. Confirm that correct number of pumps start pumps ©Yes
start - pumps
Fail the Energex power to the Generator All pumps will stop. Q/?/qs
' ) Confirm that the Generator starts and supplies MAXes
‘ power to the station. -
Confirm that the correct number of pumps start //q -
under the power of the Generator (at full speed) oL
Restore Energex power indication to the Confirm that when the power switches from the ¥Yes
Generator and allow the Generator controller | generator to Energex power that the pumps
to return the station power to Energex supply | continune to run (ie flying start). s
Deactivate the Surcharge imminent probe After the surcharge pumping mode is deactiveated, ZYes
: all pumps should stop

Pre-commissioning Test Sheet checked by NCS Project Officer
FETET Saeoe

Name: N T LY Name: ./....
. Ry J - .
. ST .
Signature: . LA AAS Signature:
70 ey Py €
Date: ... ... o Date: ./ ...Y% 0
Doc ld: 003677 Active Date:  July 2005 " Brisbane Water Confidential
Printed: 15/08/2005 Owner: Peter Sherriff . _ Page 6 of 6
Note: Printed copies of this document should be verified for currency against the published electronic copy.
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REVISION CONTROL SP103 Heroes Ave Sewage Pumping Station
Version Date Author Comment
. 1eo _|Alex Witthoft _|Initial Version developed from SP300 SerpentineRd -~~~
20 |Alex Witthoft \Madification made during code development (updated ranges) L L .
L N30 |12-10-2004 JAlex Witthoft  |Moved the Site power from the PLC to the RTU. . ) N
_ _ N - - -
/ 4
_______ L _ [
L QPUSeldTMS993 .ol _ . ... Aclivel0/12/2014 - i ) ) Page 194 of.317
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Prepared by Alex Wiithoft

MITS MD3311

Port 2

GE-Fanuc 80-30 PACK 0

£
.
.

? RS485 MODBUS LINK

28/10/2004

SP103 Heroes Ave Sewage Pumping Station

&

Slot 1 . Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7 Slot 8 Siot 9 Slot 10
1C693 IC693 IC693 IC693 1C693 - 1C693 1C693 1C693 1C693 1C693 1C693
PWR 321 CPU350 CMM311 MDL645 MDL645 MDL645 MDL645 MLD9S40 ALG221 ALG221 ALG392

Power Supply |CPU 350 MODBUS 16 Point 16 Point 16 Point 16 Point 16 Point 4 Channel 4 Channel 8 Channel
120/240 VAC COMMS Digital input Digital Input Digital Input Digital Input Ditital relay Analog Input Analog Input Analog Output
24VDC -124VDC 24VDC 24VDC Output 2A Current (Isolated) |Current (lsola\ed) Current
MODBUS | %1001 - %1016 %I017 - %1032 %1033 - %1048 Y1049 - %064 %QUUL-%Q0I6 | %AI001 - %AI04 | %AI005 - %A | %AQO! - %AQ0S

Primary Backplane

SP103 Heroes Ave Physical 1O List Ver 1.3.xls

L QPulseld TMS993_

IC693CHS391

Rack Layout

Active 10/12/2014

/

4

20f18
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SP103 Heroes Ave Physical 10 tist Ver 1.3.xls

MITS DI (0-15)

Brisbane ==
[ )
Water ;2=

MITS MD3311 EA (Extended.I-O)

SP103 Heroes Ave Sewage Pumping Station

DIGITAL INPUTS (0-15)

O # Description MITS Tag Off State On State Term. # | Wire # Drawing # Comment
O (spare = . - - oo | ' .
N fspare I R o 1 - _| oo L
_2 |Spare N e B L S ]z |
_.3__{Spare . — I - ) |- D03 -
4 spare_ ' R . DI04 ) . )
5 |spare - I I L o L
6 _|spare R I I T )
7 lspae R T = . . ooz | -
8 lspare N L S o o )Does o ; .
9 |spare . S S I 1 _.Dbuog | N R
_10_|spare - e - R Do | el
M spare S M FR ¢ Qoo )
__12_|Site attention alar reset pushbutton |atnlacknowledge __[NotPressed  |Pressed \/ .| .oz . - ]
13 |spare R CE |+ - | I T
_ 14 |Spare - - I E_}/ | Dn4
15 [Site Power stnlmainsPower Off On ) DI15 Moved from PLC in ver 1.3
| M M@ \&\‘\\ ot
,
Brisbane City Council Confidential 28/10/2004 30F 18
o o Active 10/12/2014-
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MITS 01 {16-31)

Brishane ==

Water 2=

MITS MD3311 EA (Extended I-0)

DIGITAL INPUTS (16-31)

SP103 Heroes Ave Sewage Pumping Station

Ho# Description - MITS Tag Off State On State Term. # | Wire # Drawing # Comment
_16_ |Spare I S i .. SR .o
_ 17 |Spare_ - - . one
18 (Spare - . ona
19 |Spars - . ong
.20 |Spare - D120 |
_21_|spare — _ : - - o o -
22 _Ispare o . . - ooz | ) ,
_23-\spae o B - ) 0123
24 spare R P I o | o ]
25 |Spare_ k, - D25 | R
27 |spare - D LT Yo | i
28 |RTUPower T fempewer . yox T Tien T Y Cobig | )
.29 [Surge Diverter Alarm lsteisurgemivain | lreatny " lrai /. Clo=e | )
.30 (Spare . - . : bI30
3% |spare o R N oo ) o | - o
MMU«%(L% !5“/1; /zc:@’—f_ / N
i
Brisbane City Council Confidential 28/10/2004 40F 18
b QPUISE 10 TRAS99S— = —- = & = mmee o e e e e e ee o Active 10/12/2014 __ y .
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SP103 Heroes Ave Physical 10 List Ver 1.3.xls MITS DI (32-47)
SP103 Heroes Ave Sewage Pumping Station
MITS MD3311 EA (Extended 1-O) DIGITAL INPUTS (32-47)
Description ~MITS Tag Off State On State Term. # ire # Drawing # Comment
_|GeneratorFau - lgenltripped _ |Tripped R N e
3 _ (Generalor Warning _genlwarning Ok A‘afm_ / g pes S .
_|Generator Low Fuet e genllowFuel - . \/ . N R e .
. _|Generator Running o . _.|genlrunning _|Stoppe Runnmg Vo ess e
.| Generator Connected . . .|genlconnected Enetgex _|Generator v/ | # _bwee " )
7 {Energex Power |energexpower Avallable ~_|Not Avallable vV ) DI37_ o B o
_.|Generator Security . genlsecurity - Unsecure" . ..Se.CLL’?S’__..._, V. e
|Generator CB Status .. |geniloccatripped  [Closed - lipped v .
_.|Generator Moge e - genlauto _ o|Awo . |NotAuto — 4
41 |Generalor OnSite |genlonsite (False  [|Tue -/ - .
_42_|Spare SR . e e e ] D142 A
43 |Security Alarm " . |Alarm  Healthy 7( ;ﬁK__ } D43 o No“ 1 1)~>S¢A-x_c'0 '7 .
. A4 _ |Main Incomer CB Closed . . Open .. [Closed v | < | _Diaa o N_o.eol/) o lie e -t b
_ 45 Battery System OK o 222 _ _|Faut ___{Healtny \/_ L Dias L o
. f1_6h_ Cathodic Protection AIarm Resel o R ) _ INot Pressed ~ _|Pressed ﬁ,( - | Du4s o o1 IvSTALce™D )
47 " |Cathodic Protection Power 222 Off ‘ On < D147 ATt WSTALC @2 ]
| §ISDLe M{%& St
Brisbane City Council Confidential 28/10/2004 50F 18
—— N Active 10/12/2014
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SP103 Heroes Ave Physical 1O List Ver 1.3.xls

MITS DO (0-15)

[} —e )
Br.beane —— MITS MD3311 EA [Extended I-O) DIGITAL QUTPUTS {0-15)
Water 2=
o # Description MIT5 Tag Off State On State Drawing # Comment
_ 0 _ |Spare I W Ao e i} .
1 |Spare R R - R R - B
(8P e T I L ; , S
.3 \spae e i — X i}
_4 __iSpace S i S
.2 |Soare ) . . : N -
.6 _[Spare ) T - s .
7 |Spare - -
_B _|GeneratorRemoteStan _ __ _ ___ [genlstart .|of, i _ -
S |Generator Remote Stop _ . ...|genlstop |of - i _ _
_ 10 _jspare - - N & R I — '
11 |wet Well Washer Solenaid WwllWasher of oo I T -
12 |Atention alarm Indicator | jatmlindigater_ _ . {Off |Aarm_ R e
13 [BaueryCreck |Batrcyemreley _ fOff 0 {0a w7 I
14 _ |Calnodic Protection Alarm Indicator_ - _|eptAlaym o [Off o |Alam X O VST
15 iCalhodic Prolection De-energise Reclifier Unil cplDeEnergise Energise De-Energise % ACT TF oyt ad
. ! [20d \76 _/
\ : [ Ay 14
Q
p
I/ i
M |
Brisbane City Council Gonfidential 28/10/2004 § OF 18 !
E
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SP103 Heroes Ave Physical |0 List Ver 1.3.xls

SP103 Heroés Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissio

MITS Al (0-7)

ning Section _32 OM M(ﬂnuolh_ )

,+_/-.

R ~ SP103 Heroes Ave Sewage Pumping Station
Brisbane == MITS MD3311 EA (Extended I-0)  ANALOG INPUTS (0-7)
[ A .
Water ;==
11O # Description MITS Tag 4mA 20mA Term. # | Wire # Drawing # Comment
0 Cathodic Protection Rectifier, Current % |cplRectCurrent  |Site Specific __|Site Specific 7 | . AlQQ +/- . e
1 (Wel Well Level _|mwiilevel fo00om - 18000m B LT - S
| . - A2l | e e e =
. . AID3 +/

Brisbane City Council Confidential

L— QG Pulse 1d. TMS293

28/10/2004

. . Active 10/12/2014

i . : B O O 2 Y
- - AlQ7 +/-
4”\
-
—
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SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commiggiohifwg S_ec}igr; S?éM ;\;\c;;uol T
SP103 Heroes Ave Physical {0 List Ver 1.3.xls . MITS AO (0-3)
. — . SP103 Heroes Ave Sewage Pumping Station
Brisbane o~ MITS MD3311 EA (Extended 1-0) ANALOG QUTPUTS (0-3)
Water ;==
=
1O # Description : MITS Tag 4mA 20mA Term. # | Wire # | Drawing # Comment
L |Seare i U : R e S
.2 __|Spae . _ e AT R N I | } el .
3  |Spare -
Brisbane City Council Confidential 28/10/2004 8 OF 18
L‘*“@'—PU‘B@‘H'TMS‘?(}%’ - - - e —— —_— i - e e el _ Active 10/12/2014 — -
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Prepared by Alex Winﬁoft

28/10/2004

Port 2 R5485 TO MITS MD3311

Brisbane == GE FANUC RACK:
Water ;2= Slot:
Card Type:
GE-Fanuc 90-30 PACK 0 Description:
[Settings [RTU Only
Port 1 R$232 TO MITS MD3311
RTU Enable YES
Data-Rate, 19200
Flow Control No
Parity 1
Station Address 1

RTU Enable YES
Inteface RS485
Data Rate 19200
Flow Control No
Parity . 1
Station Address 1

SP103 Heroes Ave Sewage Pumping Station
0
2
1C693CMM311
MODBUS COMMS

C

SP103 Heroes Ave Physical IO List Ver 1.3.xIs*

RS2

_ Active 10/12/2014 -
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SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2

Prepared by Alex Witthoft |

28/10/2004

OM Manual

GE-Fanuc 90-30 PACK 0

Brisbane ==

GE FANUC

RACK:

Slot:

Card Type:
Description:

SP103 Heroes Ave Sewage Pumping Station
0
3
1C693MDL645
16 Point Digitat Input 24VDC

|
|

L— —Q-PUlsetad TMSR93 — -nc - - -

WO #| Term. # Description GE Tag Address |Off State On State Term. # | Wire# Drawing # Comment
1 2 Station Local remote swilch, _|Stn01diRemote %0001 [toeal _ |Remote . . |.DUWON 4. . e e
{%10002__ |Healthy . _|Surcharge imm v/ o ebweo2 b
. L|%t0003_(ef . oA . § . b0y o . IMOVEDWLRTUinver13 |
. | - _|Smp01diFauit _ | %0004 |Realthy _|Fault M b 0a N o _
Sump Pump Running. |smpotaRuniing _Jwiooos  fov " |Runming V4T Couos | g
_.6 | _ .7 . _|DryWell Flooded Alarm _|Stn01diDryWellFloodedAln %0006 |Healthy = = jAlarm / 4 _|. buos | . . .
__ 7__|._.. 8 ___ |DryWellFlooded Interlock - |Stn01diDrywellFloodedTrg %0007~ JHealthy |interlock \/ . _|.. D107 | .. . N
8 | _ 9. |Spare — | %!0008 J%l0008 |- S i o | bows _ . .
9 |10 __|seae . _ - .| %0009 wiboog - . L.k i P09 | ] .
10 a1 (Spae . 1%10010 |%0010 |- R _ oo | -
1M L2, (Spare | %0011 .| %0012 o - _ DU-ib_ . -
12 1 A3 _|Spare |%l0012 ~ %0012 |- o - N } b1z ) | _ .
13 14 ___{Spare e _ . |%10013 . |®0013. - L. .| - D13 L L. R _ e
14 15 |Spare . w004 %0014 . e | Du-la_ L I S
A5 ) 18 |Seare_ . ... o |%10015 woons - | DS U R
16 17 Spare %0016 %0016 - - DI-16
v
SP103 Heroes Ave Physical IO List Ver 1.3.xls R0S3 100f 18
e = e - - — e e _ Active 10/12/2014_
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28/10/2004

SP]O3 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Comm|55|on|ng Section 3.2 OM Monuol

Brisbane ==

SP103 Heroes Ave Sewage Pumping Station

_{Pump 1 Local start pushbution___
_|Pump 1 Local stop pushbution |
|Pump 1 Emergency Stop | _

Pump1VFDAuo =

ump 1 loc Iocat reset pus

PmpOtdilocalStartPB

|PmpQ1diLocalStopPB
_|Pmp01diEStop

w0021 IF

Not Pressed
Not Pressed  _
Fault
Manual

Fault ;
.|NotPressed .

|%t0019
%0020

_|Auto

_|Pressed |\ X
Pressed )
_|Healthy

. Ready _
Pressed

Doy

DI2-04

L0105

GE FANUC RACK: 0O
Water )- ' Slot: 4
Card Type: 1C693MDL645
GE-Fanuc 90-30 PACK 0 Description: 16 Point Digital Input 24VDC
WO # | Term. # Description GE Tag Address |Off State On State Wire # Drawing # Comment
|Pump § Pumppoweron ____|Pmp0ldiPower _ 1%I0017 |Off e O B 2T R I I .
Pump 1 Reflux Valve Open _ __ |Pmp0idiRefluxOpen  _|%I0018 _  |Not Open o Open_ o _Di2-oz2 L e B -

JPumetRuming, . |Pmeotiuming _ |%i0025 [NotRuming " [Running DR | - ] )
Pump 1 Moisture in Oil Pmp01diMIO _|%10026  [Healihy Fault Di2-10
12 Pump-+-Thermistor-Fault—. PrpOTaTEmisior—— O ———1%10027 | 227" - 1227
213 __|Pump-1. Bearing Temperature-——--—-—--— Pmpo1 difesr ngTemr 0028 —- -2 227 -
13 14 Aseare . .. ..|weo2e #0029 |- [
14| 15 [Spare . L0030 %0030 - |
15 16 _|Spare _ e e |%WI003y %1003 )
16 17 Spare %0032 %0032
o Oump | & 2 e Caoppdd 13]1) Jot re - beoted,
oo t]
; i l \ ! / :
! sk i L. . o
{ I Ve Lol
i iA (feh “f £ ) IREANG'S:
! / ;/\/ {!./ ‘\/")/g, ‘\‘/\l L') ! / U’i .
O
W e
‘/
SP103 Heroes Ave Physical (O List Ver 1.3.xls R0OS4 110f 18
t— - Q:Pulse Id IMS293 _ __ . e o Active 10/12/2014 Poge 208 of 317
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SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical F|Tout and Comm|SS|on|ng Sechon 3.2 OM Monuol
— .
Prepared by Alex Witthoft 28/10/2004
{ SP103 Heroes Ave Sewage Pumping Station
anbane == GE FANUC RACK: 0 :
~ -
Water ] Slot: 5
; - Card Type: IC693MDL645
GE-Fanuc 90-30 PACK 0 . Description: 16 Point Digital input 24VDC
WO# | Term. # Description GE Tag Address |Off State On State Term. # | Wire #t Drawing # Comment
_ 1. )._._2_ _|Pump2Pumppoweron _ . _|PmpO2diPower Off . ... JOn. . _ :
_.2. | 3 _{Pump2RefuxVaveOpen . _[Pmp02diRefluxOpen  _[%10034 _[NotOpen _ _ _{Qpen_ 7| /.. b0z L A S
3. . . .4 __|Pump 2 Local start pushbution Pmp02diLocalStanPB  |%10035 [Not Pressed _|pressed. v~ / . D03 B,
.4 _|_.. 5 _ _|Pump2localstoppushbuton =~ |PmpQ2diLocalStopPB  |%I0036"  {Not Pressed Pressed \/ B D13-04 I - . '
5 _|....8 . |Pump2Emergency Stop _ . _. .. _|Pmp02diEStop __ _|%(0037 _ |Faut = |Healthy \/._x/ .| m-os o B
.6 7 |Pump2VFDAuwe _ . _ . _|PmpO2diVFDAute . (%0038  [Manual _ |Aulo / B L T ST
71 8 _{Pump_2 VFD Ready_ . e Pmp02diVFDReady =~ |%l0039  |Fault, =~ = |Ready L / . D307 | . B
8| .9 . _|Pump2local reset pusnbution __"|PmpO2diLocalReset  |%10040_ [NotPressed ~ _ .|Pressed v D08 f S _ .
8 |10 _ _|Pump2Running _ __ .. _. . ... . |PmpO2diRunning _  _|%I0041  _INotRunning ~ |Running .. \/ o D309 L )
10, 1 Pump 2 Moisture in Oit Pmp02derO e | %I0042 _[H Fault \/\/ Di3-10 I
M Le g, |PamF2 PrermiSor Fau—7 B jsfe |00as 1222 O -l | ol
24" Pr.fip,Q—Bean/ Tempera'tme/ L | pristZdBes :_%19044"’ Ber—— | e N VNP .
a3 ) e fseae L 3/9_190_4_5, . |wi0gas |- T o f o e
A4 (. 158 [Spare e w0046 |%I0046 - o il DB N
_AS | 6. ASeare ol |%I0047 . _|%10047 - e e BB | e e
16 17 Spare . %10048 %10048 - - DI3-16
(\ S . ; g/ o/ i e
Ef/f.(_: AN { N / / I/

Coear. &)U |OF

SP103 Heroes Ave Physical IO List Ver 1.3.xls ROSS ’ 12 0f 18
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Prepared by Alex Witihafl ' 2B/10/2004
. b L e SP103 Heroes-Ave Sewage Pumping Slation
Brisbane == GE FANUC RACK: 0
—
Water ,== Slot: 6
, ' Card Type: IC693MDLB4S
GE-Fanuc 90-30 PACK 0 Description: 16 Point Digital input 24VDC
Description GE Tag Address Off State On Stat A Term # Drawing # Comment
_{Pump 3 Pump power on ... |Pmp03diPower %0049 joff . _ . _|on__ - v, .
.|Pum e . o |PoRQ3diREAXOpEn %0050 _ |NoiQpen . _|Open Vet T IO
|Pume 3 boeal stan pushbutls .| %0051 _ . |Pressed . — - .
_|Pump 3 Local step pushbution ; __[*aD052 ... |Pressed mv/ | e R e
~|Pumn 3 Emergency Stap - m %0053 Healthy \/_ B
Pump 3VFD Auto e _ _ |mio0se . _|Auo o e | T T
T wiooss Treaoy N | VT o R -
w0058 [notPressed | [Presses W\ | \\7 | owas | I P
_ __..|PmpD3difunning_ 1%I0057 = [NolRunning  |Rumning AN s | DM-DY _ _
Pmp0idiMIO %l0G58 Healthy o |Faul / ]
R Ealftny o e ;___B'ﬂp%%i‘e Mistor A Y0088 T TR o 2Bz | . -
Searing Tempeiatdts . 27 {2 {BGE s’%’?ﬁf .‘ﬁi@ﬁ@?;ﬁ,‘@? € A A L
..|Spare, ] N D (7S S S P A
Spare . o f%l004s o )WICee2 - L Lo U S
|Seare oL |I00A7_ . _|%I0063 - D o i _ . -
Spare %0048 %I0064 - -
< pva L“"S M—@wopr‘?d /}/{’/61{ {
‘ L ,p PS5O
t WA AN
- ore - ]Lﬁq‘{\ﬂd‘ ‘L. . v
P
.
SP103 Heroes Ave Physicad 1C List Ver 1.3.xls . ROS6 . - 130f 18
——Q-Pulse IdTMS93 o e ___Active10/12/2014 _ Page 210 of 317
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Prepared by Alex Witthoft 28/10/2004
o — SP103 Heroes Ave Sewage Pumping Station
N
Brisbane == GE FANUC RACK: 0 .
Water ;== siot: 7
Card Type: 1C693MLD940
GE-Fanuc 90-30 PACK 0 : Description: 16 Point Ditital relay Output 2A
O # | Term. # Description ) ) GE Tag Address |Off State On State Term. # | Wire # Drawing # Comment
1 _2 . _|Pump1Stats Indicator  __ ___|PmpOidglamp %Qo001  Offt ___ jOnm A v |.eotan [ B R 2
2 L. 3 Pump1RunCommand _ ___ |Pmp0ldqGo _ _  |%Qoc02 _ joff ~__ _|{Run ] v o |.Do102 | . I o e \/
.3 _|..._4 _ |PumplFaullResel _  _ '+ ... |PmpO10gReset o |%Qooo3  foft o [Reset _ . v7 /C\Z\//_“ 00103 | > VEP  Reg,rons~ 3 ]
4 5 Pump 1 Run at Maxnmumégeed Pmp0idgRunMax %Q0004 Off Maximum Speed\/ DO1-04
5 | 7. |Pump2StatusIndicator__  _ - _____IPmpO2dglamp  _  |%Q0005 1O ___ __  ]On Vvl lporos |
.6 ... 8 _ _|pump2RunCommand . . _[Pmp02dgGo _ _ . _|%Q0006 __jof = [Run c//*\// 00106 4 . R
_.I.| 9 |Pump2FautReset . _ . __|PmpO2dqReset  ___ %Qo007 (o [Reset c M 00107 | =2 NT|D presramam ¢ L]
8 10 Pump 2 Run at Maxnmum Speed Pmp02dqRunMax %Q0008 Off Maximum Speed_/ . \/ D01-08
_ 9 |....12_ . |Pump3StatusIndicator  ___ _ __ |Pme03datamp _ [%Q0009 of . _fon s fDOr0s | L L
10 13 Pump 3 Run Command - Pmp03dqGo ) %Q0010- fof  [Run / ~ .  tbovo oM
B LV IR R .. -.|Pmg03daGo  _ [%Q0010. . . Run P - 2 A
1 14 _ |Pump3FautReset __ _ __|PmpO3dgResel waoott o T TlReset . oA g B01m | S e Sesecanns 77V
12 15 Pump 3 Run at Maximum Speed Pmp03dqRunMax %Q0012 off Maximum Speed - \/ D0O1-12
JA3) a7 [seare e e . maooi3z o |%Q0013 |- B S R I AN VU . .
14 )18 |8 L .. j%Qo034  _  _|%Q0014 - R e ] 00114 R A [
B - - . |%Qo015 |%Q0015, FU ol e JBOAS i A
16 %Q0016 %Q0016 - - DO1-16
1 / 7 / 0
/
/
@/
SP103 Heroes Ave Physical 10 List Ver 1.3.xls ROS7 14 of 18
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~SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissionin

Prepared by Alex Wilthct

28/10/2004

g Section 3.2-OM_Monu0I

f

L. Q-Pulseld TMS993 .

. e SP103 Heroes Ave Sewage Pumping Siation
Brisbane == GE FANUC RACK: 0
Water ;== slot: 8
. Card Type: CE93ALG221
GE-Fanuc 90-30 PACK 0 Description: 4 Channel Analog Input Current (Isolated)
HO# | Term. # Description GE Tay Address |4mA 20mA Tergw # | Wire # Drawing # Comment
1 | 33 |wetwelllevel ~ |wwio1aiRaw %AID01  0.000m B8.000m an-01P |
.2 _|_. a6 __[|DeliveryPressure - __|Pre0iaiRaw |%Al002 000 m 50.000m i AN-02P | -
L8| 085 |Delivery Flow - FiwOlaiRaw _ ~ _ (%A003 | 00Ws 300,00 Us_ Csenose
4 14,96 |Spare %AIG04 B%LAI00A - - | ANCDAP

SP103 Meroes Ave Physical 10 Lisl Ver 1.3.xls

NN
\*Eﬁ*\ﬂ:—v\aﬂ_\‘oﬁcrd

ROS8

_Active 10/12/2014

b e Sl -

- 150f18

Page 212 of 317




SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

Prepared by Alex Witthoft

v

28/10/2004

SP103 Heroes Ave Sewage Pumping Station

SP103 Heroes Ave Physical 10 List Ver 1.3.xls

. Q-Pulse IdTIMS993_ _ __

Active 10/12/2014

. . ~——TN
Brisbane == GE FANUC RACK: 0
Water P r——] Siot: 9
Card Type: ICB93ALG221
GE-Fanuc 90-30 PACK 0 Description: 4 Channel Analog Input Current (Isolated)
WO #)| Term. # Description GE Tag Address |4mA 20mA Term. # | Wire # Drawing # Comment
A ... 35 __|Pump 1VFD Running Speed . _|PmpQtSpeedFbk = |%AI00S 00% 100wV | aare S . — -
2 _|._.A8 __|Pump2VFD Running Speed, _.|Pmp02SpeedFbk %AIQ06. 0.0% . 100%, - \/ oo AP . . . _
_3 | 1315 [Pump 3 VFD Running Speed__ .|Pmp03SpeedFbk = |%AI007 00% |~ 100% ~ . Ao Added Pump 3 in Ver 1.0 B
4 14,16 : %AI008 ' AI2-04P
R0S9 16 0f 18
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Prepared by Alex Wilthoft

28/10/2004

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

. -~ SP103 Heroes Ave Sewage Pumping Station
Brisbane == GE FANUC RACK: 0
P
Water ,2= Slot: 10
Card Type: IC693ALG392
GE-Fanuc 90-30 PACK 0 Description: 8 Channel Analog Output Current
WO # | Term. # Description GE Tag Address [4mA 20mA Term, # Wire # Drawing # Comment
L .|Pump No.1 Speed Command ... . _|PmpOtagControlSpeed _(%AQQ0T 0% 7 o AD0IP . .
2 Pump No.2 Speed Command . _|Pmp02agControlSpeed  |%AQ002  |0% . JQO%\./ 1. | aC1-02P | L .
_ 3 ... . |PumpNo.3 Speed Command Pmp03agConirolSpeed  |%AQ003 0% J100% |-AO1:Q3P . |Added Pump 3 in Ver 1.0
4 - %AQ004 AO1-D4P :
.5 — - . %AQ005 N - N .| AOT0SP [ N
L2 I N - —_— . _|%AQ006 _ e JLAOT-06P - _ N
AR e - . _— %AQOQ7 } N - __|-A01-07P - . .
8 %AQ008 AO1-08P

SP103 Heroes Ave Physical 10 List Ver 1.3.xIs

ROS10

_ Active 10/12/2014

P

i

17 of 18
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SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electricdl Fitouf-onc.i Cbrﬁrﬁissioning Section 3.2 OM Manual

c oy

MODBUS

Brisbane == —_—=
, [ A

[~

Water ==

MITS MD3311 EA (Extended 1-0)

MODBUS INPUTS

SP103 Heroes Ave Sewage Pumping Station

" Q-PUlsE TdTMS993 -~ ——— -~ ~——

Drop Description MITS Tag Modbus Address Comment
__1__|Pump 1 Motor Power high Word _ _ e . _._|30003 e N A N
__1__|Pump 1 Motor Power low Word _ o o . |30004 A - _/ N —_— s R
__1__|Pump 1 Molor Current o |B0019 B 0 R | - e

1 .
__2__|Pump2Molor Power high Word . .. _J3oo03 A . 1 L
_ 2 _ |Pump 2 Motor Power low Word _ R . .|%004 ) v - - 1 e

2 |Pump 2 Motor Current ) . B ___-|so01 N ) ./ } . .
__ 3 _|Pump 3 Motor PowerhighWord _ 30003 . R R _

_3__|Pump 3 Motor Power low Word S 30004 ) ' I P .

3 __|Pump 3 Motor Current T _ [so019 . _\/ ,,,,, T T B

Brisbane City Council Confidential 28/10/2004
e . L . Active 10/12/2014 N B o o
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| ) 7 "
| d

Brishane 2 |
Wafei I

BRISBANE WATER

Network Control Systems

| . FACTORY ACCEPTANCE TEST (FAT)
TEST DOCUMENT

SPSV3 - Sewage Pumping Station
Submersible 3 Pumps With VSD ;

Project & Commissioning Details | ‘

Date Commissioned ,5‘} TS N RN Nav i ‘
Project Manager : 5{\";‘” ~{: H\ Ll toe

Construction Manager

Electrical Inspector Y",\af‘ Qe”_‘vw\&.&i—

RTU Programmer (NCS) Mhen s H\rb ‘Q‘.\ s (A{'-w,%"} /r, P
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A

Three Pump Submersible Sewerage Pump Station (VSD)
FACTORY ACCEPTANCE TEST

Brisbane Water - Network Control Systems

FAT TEST (FOR ELECTRICAL INSPECTOR)

SP: 0%
LOCATION: _flecw> At
This check list is to be performed before the official IDTS commissioning of the sewerage pump station.
CABINET
_ Task Outcome
Check that locks are fitted on all doors and keyed correctly. OKBK . Cir {7k
Check that the Power Supply and RTU have their lights visible OK &~
The heat shield are to be attached via welding NOT drilling throught the board. OISE'\/\/}'\
Drawing Sheet pouch to be attached on the RTU cubicle door OK &~ _
90mm gap above and below the RTU (to allow for cables from laptop to be plugged into the ports) OK lﬂ/‘
Gland plate in the PLC cubicle (cables such as aerial, phone line, surcharge imminent electrode). OK & gz
Check that the limit switch works and turns off when the doors are closed. oKL ‘/V'/'A
Check that Energex meter lock is fitted on the meter box. ' OKR crisife
Perform a physical inspection of the site and switchboard to determine if it is safe. Note any defect on the | Pass O
Defect notification sheet. Fail O
Note any defects in switchboard.(On Defect Sheet)
POINT TO POINT
Task . Outcome
Using the Electrical Drawing do a thorogh point to paint on the control circuit to ensute that the local )
control of the pump operates independantly of the RTU.
Wired to the RTU from beginning to end. (ie press the actual button and watch the I-O change in Isagraf). OK [Q/
The Drawings should be marked up with any changes to provide the AS BUILT markups (in conjuction
with any modifications made during Site Acceptance Testing). (Al circuits shoud be ‘highlighted’ as they
are checked.
VARIABLE SPEED DRIVE
Task Outcome
Check that the motor starter is programmed and able to start the each pump Pmp1-OKlZI/
: Pmploke &~
Pmp3-OKl
Check that each VSD modbus connection active and that the Power and Current are being read corretly Pmp1-OKQY, ,
and are scalled correctly. PmpZL—.(-)KD/-'
' Pmp3-OK|

Site pre-commissioned by (Electrical Inspector) Pre-commissioning Test Sheet checkéd by NCS Project Officer

oM .
Name: ...V L by Name: U‘&%\)/HWM ...............
Signature: ( Signature: ..o
Date: 1€{r/c' Date: /8/”!64’
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Q-Pulse Id TMS993

Doc Id: 00xxxX Active Date: July 2004 Brisbane Water Confidential Noal TG
Printed:  29/10/2004 Owner: Peter Sherriff Page 2 of 3 AL TEST
g AU AVAS I
Note: Printed copies of this document should be verified for currency against the published electronic copy. Cy -
oAy A CrleQUsT
N_’/’—‘—_——M“‘
,_______.——'——‘-‘-—'———’.———'——‘

Active 10/12/2014 Page 217 of 317




SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

4 . AS

Three Pump Submersible Sewerage Pump Station (VSD)
FACTORY ACCEPTANCE TEST

Brisbane Water - Network Control Systems

FAT TEST (RTU PROGRAMMER)

sP: [O3 -
LOCATION: Yoo o o [Snre
RTU | -
4 Task Outcome - Gb

Check that the RTU has the correct IP address set P Address 12 168 35 @y
Subnet mask (238 . Qrf. Qaﬁr. ©

Check that the RTU has the correct program code loaded Code Name PO 3_

Check CPU Firmware Version and Serial Number Serial Number O 1¢3 (U —_ % 4“/)
Firmware Ver [.o. ‘1‘.

Check that the .main file has been downloaded from the IDTS OK E;/

POINT TO POINT

! Task Outcome

Using the Physical I-O Spreadsheeet check each individual physical I-O

Wired to the RTU from beginning to end. (ie press the actual button and watch
the I-O change in Isagraf).

The 1-O spreadsheet should be ticked and signed by the test and atteched to
this FAT Test Document.

ok

BATTERY
Task Out}eme
Check that the battery is connected and charging (i.e. 24V -across the’ K& .
terminals). S
Check that the RTU is running off battery when the mains supply is isolated oK
RADIO
Task Outcome
Check that the correct radio type has been installed - high or low (transmit HighO- .
frequency) Low :.
Check that radio is set on the correct frequency for the desired base station. Tx MHz .
‘ Rx MHz X
Base Station: T Do pug]wil
Q(E_C. - C c‘l.‘.rﬂ;\:‘\
Site FAT by (RTU Programmer) Pre-commissioning Test Sheet checked by NCS Project Officer
Name: ... ‘A‘V\L‘ Ll !l l/\—u Name: L\” ‘/5\\ ..... '( Vw« .............
Signature: ... \j\)"\/ Wy .\,1.\)‘/&%.\ .......... Signature: ... USSR RSO
{ ot oh .
Date: ‘..\..v.\. A \\\‘,"/I‘; Date: ..tz M L0~
Doc id: 00xxXX Active Date: July 2004 Brisbane Water Confidential
Printed:  29/10/2004 Owner: Pater Sherriff Page 30of 3
Note: Printed copies of this document should be verified for currency against the published electronic copy.
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BRISBANE WATER

Network Control Sysiems

A PRE-COMMISSIONING ACCEPTANCE
TEST DOCUMENT

| | SPSV3 - Sewage Pumping Station
Submersible 3 Pumps With VFD

SP . 10%

Location : Hees Rue.

Project & Commissioning Details

Date Commissioned : fLo _1 - 7\0“( . ‘ :
Project Manager AV\AM &‘\00&/ ) ’
Construction Manager U : S m; 75 :
Electrical Inspector M\\C:IT K\;\::Y‘( \ QLE‘F ) .
RTU Programmer (NCS) A\’-\ “\“L“_QJ(- |
Eieclricians . gi\s « - HAA (. '
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|

Two Pump Submersible Sewerage Pump Station
Pre-Commissioning Check List

Brisbane Water - Network Control Systems

SITE ACCEPTANCE TEST - SECURITY AND COMMUNICATIONS

overhead power lines.

CABINET
) Task Outcome
Check that locks are fitted on all doors and keyed correctly. OK&
NORTH SURVEY MARKER
Task Outcome
Confirm the North Survey Marker Number z Mok Surv oo __?i//[_‘
Confirm the North Survey Marker Elevation 7 dona 50a;o(fﬁfaoéb AT maHD
ANTENNA - v
Task Outcome
Check that the antenna mast (pole) has adequate cleérance from From LV

oker”

(Bearing the same as the Radio Survey result)

= 1.8 metres for LV line > 1.8m
= 3 metres for HV line . From HV :
= Antenna should NOT be mounted vertically beneath a power line. >3.0m OK D/
Check that the antenna is mounted with the drain hole in the dipole facing ok
towards the ground.
Check that antenna is pointing in the correct direction.

OK &~

Check the VSWR of the cable with the antenna connected. /I)owz ;1,7 ook

lvevlésl‘;;as.

RADIO

Task

. Outcome

“Radio Serial number

1

Serial Numbér _;_2;1

Check that the correct radio type has been installed —
high or low (transmit frequency)

Highd Low

Check .that radio is set on the correct frequency for the desired base

station.» V4 @9/’7;[\0\

T 55 362z

Rx MHz

Check that the' RSSI is similar to the signal strength obtained in the Radio
Survey results.

Rssl ~67 4B

v b

Check that the (BER) packet test is similar to the Radio Survey.
Packet Loss loss with 10 dB attenuation

Loss %

127

Port B setup to be Diags Port (SID 0) or Peer Comms (SID 41) ?

Diags E? Peer O

DRAWINGS i

Task -

Outcgfme

AS BUILT drawing Set on site.

Q-Pulse Id TMS993

oK/

Site pre-commissioned by

]
~
s

Test Sheet checked by NCS Project Officer

£
Name: . WA e o Name:
Signature: ... Signature:
Date: .................. Date:
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Two Pump Submersible Sewerage Pump Station Brisbane Water - Network Control Systems

Pre-Commissioning Check List

SITE ACCEPTANCE TEST - PRE COMMISSIONING CHECKLIST
RTU

[ : Task Outcome

Check that the RTU has the correct IP address set

P Address 192765 .35 90
Subnet mask 259 . 2554 299 O

Check that the RTU has the correct program code loaded Code Name

Check CPU Firmwg're Version and Serial Number Serial Number Q_/Q_Z_S_Z%9

Firmware Ver [ QQ“_

Check that the rtu database has been downloaded from the IDTS ) oK g

Check that the RTU database address is correct and the same }
as the MD3311 address . ruteddress _90

" BATTERY

, Task : ' Outcome
Check that the battery is connected and charging (i.e. 24V across the oK@’ '
terminals). i
Check that the RTU is running off battery when the mains supply is isolated » OK B

SURCHARGE IMMINENT PROBE '

) ' ‘ Task Outcgme

Check that the surcharge imminent probe is fixed at the correct height and oK &~

is operational. (Actually ground the electrode to ensure full ponit to point)

WETWELL PROBE  { Aw). 2% -2 Awgd.

Task ' Outcome
Check that the range of the Vega is the same as the value in the RTU &
initialisation block. Range _ < _m
Check that the suspended length of the Vega matches the "zero” value ’ e
(4mA) in the RTU initialisation block. Zero _"_“i‘_f‘_'"_fm
Lpok at the Pump Station switchboard plaque and confirm that the % >
values for A Starl_O~ 9
o Duty A start ' -
¢ Duty A stop A Stop _;3_ %
e Surcharge imminent A
* Surcharge occurring ' Sur lm &3 % < :«5‘\)“"}
match the RTU settings and are valid for the site. o RITR
' Sur Oc & Mg o YT

Q-Pulse |d TMS993

Site pre-commissioned by (RTU Programmer) Test Sheet checked by NCS Project Officer
}
N - TNT R
Name: ... L.) (Q"‘; \ ...... Ly Name: AU"’ ¥y i\{"l/\'\/ vl
Signature: ... Signature: ... MW Aot
[ ..
Date: ... ... Date: ... LT
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Two Pump Submersible Sewerage Pump Statlon

Brisbane Water - Network Contral Syétems

—_—— e —

Pre-Cammissioning Check List
v/
I \ SN

PRESSURE GAUGE

Task . Qutcome
Calibrate the Pressure gauge. oK Q4
Check that the range of the pressure gauge is the same as tne value in
the RTU initialisation block. Range _(C¢ m
Check that the surveryed height of the pressure gauge matches the “zero” .
value {4mA) in the RTU initialisation block. " Eley "I_._&:_'ﬁ_‘_mAHD
* Low and High alarms have a default value of Elev and Elev + Range OK &
Wt e tRRETY AR T
FLOW METER . AN
Calibrate the Flowmeter OK &+
Check that the range of the Flowmeter is the same as the value in the Range _ X575 |js
RTU initialisation block.
Check the minimum value is setup correcty (usually 0 I’s) Min _g?:‘;____ Ifs
Low and High alarms have a default value of 0 and Range OK B~
PUMPS AN
Task Outcome
Bleed the pumps to remove any airin the impeller housing OK &

Chneck the motor current and determine whether it is "carrect” for the size
- ~ofpump. )

» Low current may indicate air in the pump or blocked pump.
. A high current may indicate a rag jam in the pump impeller.

Pump 1 - OK @&
Pump 2 - OK &~
Pump 3 - OK @~

Check that the pumps are running in the correct rotation direction by
abserving the torgue reaction movement of the pump casing when pump
. starts (submersible pumps).

Pump 1-OK &,

Pump2-0OK & .
m/

Pump 3 - OK

Check that the each pump can develop the desired pressure in the raising
main.

Pump 1- OK B~
Pump 2- OK @ .~

Pump 3 - OK E/

- MOTOR STARTER

Task Cutcome
Check that the motor starter is programmed and able o start the each ' Pump 1-0K I~
pump ' Pump 2 - OK

Pump 3 - OK

Site pre-comnmissioned by (Electrical Inspector)

o7

! ».,t_[ Lot
s LAl ~pdis
Name: C"w'?’j(“\\ ........... Mame: ... A0beis HM i Lb‘}‘ ..........
R
. . f o A {
SIENALUCE. oo Signature: ... [ V\,_b/‘v/tn" /.’.’ .............
AR S
Date: ... . Date: .7 <.A‘1’v..‘f....""
Ooc la: 003676 - Active Date:  July 2005 Brisbane Water Confidentia)
Printed:  4/07/2005 Owner: Peter Snherriff Page 4 of 4
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- BRISBANE WATER

‘Network Control Systems

SITE ACCEPTANCE TEST (SAT)
TEST DOCUMENT (On Site)

SPSVS - Sewage Pumping Station
3 Pumps With VFD

SP

/05
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1

)

Location :

/'\/? 7

/

i
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Gy AVE

Project & Commissioning Details

Date Commissioned

Project Manager

Construction Manager

Electrical Inspector

RTU Programmer

Electricians
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¥

Three Pump Sewerage Pump Station

SITE ACCEPTACE TEST'

Brisbane Water - Network Control Systems

FIELD DEVICES

All the 1/O internal to the switchboard should have been tested during the factory test. Confirm that the Factory

test sheet has been completed and all 1/O has been tested to the terminal strip. The following tests will prove the

field devices that have been installed on site and that they are operating correctly.

SURCHARGE IMMINENT

]

|

Action Observation Reiglt
Trigger the Surcharge Ensure that the relay activates (and a 0 is sent to the RTU). &OK
Imminent Probe The relay is fail safe (normally closed when healthy), S /’jy\/ 3(}{'?‘
Reset the Surch Imm Ensure that the realy deactivates (and 1 is sent to the RTU) TOK '
Probe 5
ANALOG SIGNALS
Action Observation Reil./l It
Vega Probe Ensure the device is ranged it the code exactly the same as the device =0K .
Ensure that the signal is reading correctly P P
Flow Meter Ensure the device is ranged in the code exactly the same as the device 20K ,f_?'"\;" 'r’;: L
Ensure that the signal is reading correctly yd i I
Pressure Gauge Ensure the device is ranged in the code exactly the same as the device wOK
Ensure that the signal is reading correctly
SUMP PUMP {IF PRESENT)
Action Observation R?ult
With the level berween the | Sump Pump is Off 0K foe %
start and stop electorode. Running indication lamp is off OK e
Start the sump purnp using | Sump Pump Runs ZOK YW ES
the start push button Running indication lamp is active 3/61'( aiiad
Press the sump pump stop Sump' Panp.ls fo . = K o I
button Running indication lamp 15 off OK l
Fill the sump level to Ensure that the sump pump starts at the correct level (ie top lip of the 20K A ‘;/e{ i
above the start level sump).
Allow the sump pump to Ensure that the sump pump stops at the correct level (ie at the bottom ) i [
emply the sump. of the sump — and that the sump pump does note keep running or air ROK s H/L‘:' !
lock) '
Trigger the high level Ensure the digital input is activated - ;
electrode in the sump Z/OK 5 i,
Trigger the trip level Ensure the digital input is activated 70K i 131
electrode in the sump En sure that this signal interlocks the sewer pumps from running. =OK :
IDTS Poims Sump Pump Running : FOK
. Sump Pump Fault L’I/OK . '
Check the following S P Excessive Cyclin ’ =OK o 5
points to IDTS b ve Lyclng ™ JE Rl
ump Pump Excessive Run 0K .
Sump High Level DK ;
s Sump Trip Level =OK '
/OK '
|
|
Doc I4d: 003677 Active Date; July 2005 Brisbane Water Confidential !
Printed:  15/0B/2005 Owner: Peter Sheriff ' Page 2 of 7 ;
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Three Pump Sewerage Pump Station " Brisbane Water - Network Control Systems
SITE ACCEPTACE TEST ’

Action Observation . Result
Trigger the Ficld E/Stop | Ensure that the E/Stop input deactivates (Fault) 08 Jor 3o [
Reset the Field E/Stop Ensure that the E/Stop input activates (Healthy) @l 32 03

i
1 FIELD EMERGENCY STOP (IF PRESENT)
I
|

REFLUX VALVES (IF PRESENT)

Action Observation Result
Open the reflux valve Ensure that the signal is active 71 22 73, /a/w ,_}Q/ Ps
Close the reflux valve Ensure that the signal is off zf 02 28 |
IDTS Points Reflux Fail to Close 10233 .
.| Reflux Fail to Open . Eﬁ dZ D3 /%'/w :’[?‘J
Check the following Reflux Fail to Open Count Exceeded u‘l ,_12 @3.
points to IDTS Reflux Fail to Open Auto Reset IZ/B? a3

WET WELL WASHER (IF PRESENT)

} Action Observation ' Res/ ult .
‘ Trigger the Wet Well Ensure that the Solenoid opens ' ~OK 7 %! £
‘ Washer (Code) P W
v Reset the Wet Well Ensure that the Solenoid closes : 30K
! Washer (Code)
| THERMISTOR (IF PRESENT)
jj S Action " Observation Result
! . Run the pump and open . | Ensure that the VFD trips on Thermistor fault and stops the pump W 7Pkt /\Jw’
| circuit the thermistor . S A o
‘ Close the thermistor Ensure that the VFD is healthy and can run the pump . e %] ‘ 0/ v
circuit and reset the VFD 4 :
MOISTURE IN OIL (IF PRESENT)
Action Observation ‘ Result
Run the pump and Ensure that the pump trips on Moisture in oil fault ol o2 DG .
simulate a moisture in oil " : P
BN L
fault. Ay
Reset the moisture in o1l Ensure that the pump is healthy and can run the pump o 22 23
fault input and reset the .
pump
Doc Id: 003677 Active Date: July 2005 Brisbane Water Confidential
Printed: 15/08/2005 Owner: Peter Sherriff Page 3 of 7
Note: Printed copies of this document should be verified for currency against the published electronic copy.
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Three Pump Sewerage Pump Station
SITE ACCEPTACE TEST

Brisbane Water - Network Control Systems

IDTS COMMISSIONING TEST SHEET

The purpose of these tests is to confirm that the new RTU is running and responding to inputs and sending data

back to the IDTS master station.

v

» Notify Control Room that site is being commissioned - ph 340 78414

s Contact IDTS Test Room ph 3407 §477 to confirm receipt of alarms

IDTS COMMISSIONING TEST SHEET

Action Observation Resu[_t
Sile in remole mode Confirm that RTU ABNORMAL OPERATION P_K’gs :
- Switch on RTU power aflarm is received by IDTS P '
Confirm that operator ajustable alarm +Yesg ,
setpoints are downloaded on RTU restart. P !
Cycle the mains power Confirm that SITE POWER MAINS FAIL r¥Yes
alarm is received by IDTS and po other
. alarms [alarm suppression] are sent s
Swilch off RTU mains power Confirm that RTU MAINS FAIL alarm is mYes
received by IDTS .,
Test operation of all pumps in Each pump starts and stops when 21 @2 o8 :
REMCTE mode (Manual) commanded by the IDTS picture controls !
Activale the probe itself to produce Confirm that 2 pumps start Mes
the surcharge imminent alarm. Confirm that SURCHARGE IMMINENT #Yes "
alarm is received by IDTS P
Switch sile to LOCAL and STOP - Confirm that LOCAL mode alarm is received 7rYes ;
pumps by IDTS '
Wait until surcharge pumping timer '
expires {Record Time) ) Py
Test operation of all pumps in LOCAL Each pump starts and stops when AN
mode commanded by the site pushbutions L
Site in Remote mode, RTU operating Apply pump inhibit t¢ each pump and confirm ot 02 =3
Tesl operation of the pump inhibit that “station inhibit” is active } '
Fault Pump 1 Confirm Availability alarm is received by 0K
Note: not every point that causes an IDTS. N
availability alarm is tested, as this Lock at the points page and confirm the = 0K I
linkage is proved by SPSS2 standard reason for the fault, i !
code and FAT of switchboard Send a remote reset to clear the faull s OK |
Fault Pumgp 2 Confirm Availability alarm is received by EOK :
IDTS. !
~ Look at the peints page and confirm the _36}( !
reason for the fault. '
Send a remte reset to clear the fault =K. |
_Fault Pump 2 Confirm Availabiiity alarm is received by DK ['
DTS, - |
Look at the points page and confirm the "_'T’O/K !
reason for the faull. p i
Send a remte reset to clear the fault ;;.—ﬁ’( i
Trigger Wet Well Surcharge Confirm atarm is received by IDTS =+0OK !
Occurring Alarm - i
Trigger Wet Well High alarm Confirm alarm is received by IDTS 70K

Doc Id: 003677

Active Date: July 2005

Brisbane Water Confidential

Printed: 15/08/2005 Owner: Peter Sherriff
Note: Printed copies of this document should be verified for currency against the published electronic copy.
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Three Pump Sewerage Pump Station

SITE ACCEPTACE TEST

Brisbane Water - Network Control Systems

Action Observation Result
Trigger Wet Well Invalid Alarm Confirm alarm is received by IDTS 0K
-~
Allow well to fill. Observe that the duty pump starts and stops. o¥es
Only need to test for 1 pump on a slow filling
site.
Confirm thatIDTS is receiving the comrect fYes
wet well level (%).
Pump start and stop values shown on o O Y0
the wet well label match the IDTS Surcharge Actual L — mAHD
picture Surcharge Imminent % G mAHD
Duty B Start % 1Y maHD
Duty B Stop % =t mAHD
- Y
Duty A Start R 21 maAHD
Duty A Stop 5 %  -%&] mAHD
Vega Length 25 mn
Vega Range EC m
3 G
Vega Zero “ 480 ) mAHD

Name:
Signature:

Date:

Name:

Signature:

Date: .73 S5 s

Pre-commissioning Test Sheet checked by NCS Project Officer !

Doc ld: 003677
Printed: 15/08/2005

Note:
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Three Pump Sewerage Pump Station
SITE ACCEPTACE TEST

Brisbane Water - Network Control Systems

PID TUNING

SP:
LOCATION:

This test can only be carried out if the inflow to the station is greater than the flow that one pump produces at

minimum speed. The tuning of the loops should be rechecked afier a 24 hour period (on trending) to ensure the.

station operales correctly over the varying flows during the day.

LOQP 3 - WET WELL LEVEL - PUMP SPEED

Action Observation Result
d

Level reaches the Duty A start level Pump runs at minimum speed %

Wet well will continue to rise S
Level reaches the PID set point level and Pump speed will increase in a wYes
continues to rise controlled manner until the level

starts to fall.

Over time the should drop to the

PID set point. o
Level falis below the PID set point level Pump speed will reduce in an =VYes

attempt to maintain the PID set

point level. -
Check the trending of the site. Overall the pump speed should es

change in a controlled maner.
The wet well level should be fairly
constant, around the PID set point.
Unless the inflow to the site is

greater than the flow of one pump -

running at max speed, the station
should enly run one pump -- the
speed should change quickly
enough to avoid the starting of the
second pump.

PID CONSTANTS RECCRDED IN INIT
BLOCK

Once the PID loop has been tuned,
all constants in the INIT block must
be recorded (ie the init value should
equal the current value) so that the
loop is tuned on the code as well as
the running program.

sAes

Site FAT by (RTU Programmer)

AL
/‘I’(J_L;' (g /‘74! 33+ T
Name: .05 SO oA P Name: =
,
Va v /{{ [/
Signature: %‘{;“-‘-’— Signature: / /f”/th/z ............
N (i
ferat £ v S e = e
Date: ... {?/./..‘.f;'f.f".f 7 Date: 7y
Doc Id: 003677 Active Date: July 2005 Brisbane Water Confidential
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Three Pump Sewerage Pump Station

SITE ACCEPTACE TEST

Brisbane Water - Network Control Systems

LOOP 1 & 2 - CASCADED - WET WELL LEVEL > FLOW - PUMP SPEED

Action

Observation

Result
-

Level reaches the Duty A
start level

PID Loop 1 will request the minimum flow.

PID Loop 2 will run the pump at minimum speed
and will increase the speed if the minimum flow 1s
not achieved. (It should be close tho).

Wet well will continue to rise

1 Yes

t’<{es

Level.reaches the PID set
point level and continues
to rise

PID Loop ! will increase the flow set point.

PID Loop 2 will increase the pump speed to
achieve the new flow SP. .

The pump speed increases in a controlled manner,
the level will eventually start to fall.

Over time the well level should drop to the PID set point.

O-Yes-
Q¥es

//
Lﬁ(es

-

-

RECORDED IN INIT
BLOCK

the INIT block must be recorded (ie the init value
should equal the current value) so that the loop is
tuned on the code as well as the running program.

Level falls below the PID PID Loop ! will decrease the flow set point. Er’fes
set point level PID Loop 2 will decrease the pump speed to -
: achieve the new flow SP &Yes
| Check the trending of the Overall the flow SP and the pump speed should £ Yes
- site. change in a controlled maner. P
The flow should be stable, with no large variations GYes
over a small time period. A steady '
increase/decrease is ' what is desired. -
The wet well level should be fairly constant, AYes
around the PID set point. -
Unless the inflow to the site is greater than the flow FYes
of one pump running at max speed, the station,
should only run one pump — the flow SP, and thus
the speed, should change quickly enough to avoid
the starting of the second pump. (Must be balaced
with the previous condition) -
PID CONSTANTS Once the PID loop has been tuned, all constants in Yes

Site FAT by (RTU Programmer)

8
" "[6:‘7/'_/’7 o Ay
T T 0CP e QAL TG 15~
Name: ! Name: SAHCTLET 7Y
Signature Signature:
Date Date:

Pre-commissioning Test Sheet checked by NCS Project Officer

Doc ld: 003677
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Active Date: July 2005
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TEST DOCUMENT

SP103 Heroes Avenue
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. Project & Commissioning Details

Date Commissioned

29 [o5 Jos

Project Manager

Ay Marre.

Construction Manager

Electrical Inspector

R’lb *(aw o [‘14‘( }&a‘

RTU Programmer (NCS)

Py\.Qj/\ + (\'1_,0{,\ Twaws g

Electricians
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FACTORY ACCEPTANCE TEST

{
!
h SP300 Sempentine Rd — Two Pump Submersible Pump Station (VSD) Brisbane Water - Network Control Systems ] ’

SITE CONFIGURATION

This test ONLY tests the functionality of the HWT RTU in the Old Switchboard and its interaction with the Allen
‘ Bradley PLC in the Temporary Switchboard. It does NOT cover any testing of the Allen Bradley Code.

| RTU
; Check that the RTU has the correct program code loaded Code Name SPlcl 3.4
Check CPU Firmware Version and Serial Number Serial Number _ 2223
!
i . . M
! Firmware Ver _ —A
Check that the DNP file has b%en downloaded to the RTU File name SP103 Huot Ave 2005832 5 T .
TEMPORARY BOARD INSTRUMENTATION
Surcharge Imminent Probe
Task Outcome
% . Check that the surcharge imminent probe is fixed at the OK B
# correct height and is operational. (Actually ground the
electrode to ensure full ponit to point). Also check that its
! suspended at the same height as the one in the old wet well
|
| Wet well Probe
! ' _ Task A Outcome
; Calibrate the Vega probe. . 0Kz~
| ) Ensure it is calibrated the same as the old switchboard Vega
Probe
' o Check that the “deragging” tube is fitted over the Vega and MD Ve 75, /Aa_ 74; 7L7le//
! covers the pump start and stop range. OKDO 7 .
i
|
i
| N
{
Brisbane Water ~ Networks Control Officer HVAC Representative
Name: 6801[’?][;\,"\/&5 ' Name: ... K/O‘\l"”"" \L)O:j ................

Signature: ... fl"\&') ............ s .- Signature: ... /(///Mﬁ/b’l/(\éﬁ
Date: 23/7)/6 Dale: 2’5\’/0‘3{05
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|

Two Pump Submersible Sewerage Pump Station Brisbane Water - Network Control Systems
FACTORY ACCEPTANCE TEST

PHYSICAL POINT TO POINT

THe lollowig 10 is hard wired between the HWT RTU and the AB PLC.

TEST | AcTiON | OBSERVATION | outcomes
DIGITAL INPUTS
]
POINT In the temporary Board.. inthe RTU and in IDTS RTU- - ‘
Pump T1 Running Run Pump 1 . Ensure the RTU digital input activates m/ :
Pump T2 Running | Aun Pump 2 Ensure the RTU digital input activates B/
Pump T3 Running Run Pump 3 Ensure the RTU digital input activates el
!
Pump T4 Running Run Pump 4 Ensure the RTU digital input activates lﬂ/ :
Pump T1 Available Make Pump 1 Unavailable Ensure the RTU digital input activates e ) 2
Pump T2 Available Make Pump 2 Unavailable Ensure the RTU digital input activates G 4
Pump T3 Available Make Pump 3 Unavailabte Ensure the ATU digital input activates " 7
Pump T4 Available Make Pump 4 Unavailable Ensure the RTU digital input activates o |2
Surcharge Imminent -| Trigger the Surcharge Imm Ensure the RTU digital input activates El/
PLC Heaithy Fault the PLC Ensure the RTU digital input activates g
Common Fault Trigger the common fauli Ensure the RTU digital input activates (>
‘ DIGITAL OUTPUT
P POINT inthe HWT RTU Inthe ABPLC PLC
Station Interock Farce the Station Interlock Ensure the interlock is received |Q/
Also ensure the interlock relay is
activated. {io stop pumps running in
multitrode conirol),
Analog Input .
| Wet Well Level Ensure the well level for both | Ensure that both well levels are the E]-”/
| well is the same level {ie same {in mAHD).
: above th_e inlgt - 50 they are Raise the well level and ensure both well
hydraulicatly linked} tevels in the RTU increase at the same
N rate.
: - ;
' I
! i
|
1' |
| i
i ‘
I
- E
|
Brisbane Water - Networks Control Officer HVAC Representative
e | '
W Ry ek
Name: 6 ...... (Lﬂ/fs ........ Name: ..... bd'\\‘(’\‘-nf\b\“)yn .........
v o
Signature: ... “"‘\Q ......................... Signalure: ... //f/:’(/r"{ff{fff'{— ..... T ,
Date; /Z.ﬁ /1) / 6 ) Date: laf !03(05
{ i {
[
|
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SP300 Serpentine Rd — Two Pump Submersible Pump Station (VSD)

FACTORY ACCEPTANCE TEST

Brisbane Water - Network ControISystems

FUNCTIONALITY TESTING

STATION INTERLOCK

(Level > Inhibit Stop)

level will rise.

seconds later the station inhibit will
ativate (interlocking the temp board)

Then the old station will start the
duty pump.

TEST ACTION OBSERVATION OUTCOMES
INTERLOCK Un-Inhibit on of the old | The interlock for the temporary E]/
FUNCTION pumps station will activate.
(Un-Inhibit) Ensure that no pumps will run (in

auto) on the temporary board (ie

level rises above start level)

Re-inhibit all old pumps | Ensure that the temorary station is &

again allowed (and does) run pumps

in auto -
INTERLOCK Fail all pumps on the When level rises to 500mm below ID/
FUNCTION temporary board. Well | surcharge (stop inhibit level) 5

Make all pumps on the
temp board available

When the “inhibit pumping mode”
deactivates and the old station stops
all pumps, the interlock will be
released and the temp board should
start lots of pumps (up to 37)

INTERLOCK
FUNCTION

(Surcharge Imminent)

Trigger the surcharge The interlock for the temporary &
Imminent Probe on the | station will activate.
OLD switchbaord and Ensure that no pumps will run (in
wait for surcharge pumps .
: auto) on the temporary board (ie
pumping mode to level rises above start level)
activate. ’ b
Wait until surcharge Ensure that the temorary station is &

pumping mode is
deactivated.

again allowed (and does) run pumps
in auto.

]
O
(o)
N\
\\ '

4";‘ﬁsh on VPD .

Z%/’ L (),//‘/ .

Brisbane Water —~ Networks Control Officer HVAC Representative

Name: Name:

Signature: Signature:

me 2P5.
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Two Pump Submersible Sewerage Pump Station
FACTORY ACCEPTANCE TEST

Brisbane Water - Network Control Systems

IDTS POINT TO POINT

-Digital Points -

TEST ACTION OBSERVATION OUTCOMES
PLANT QANTITY ACTION RESULT -
Plc Fault Activate the PLC fault (in the PLC) and o

ensure that the alarm appears on IDTS

Sewage_pumping_

station

Both_stations_running

SIMULATE both stations running pumps
and ensure that the alarm appears on
IDTS

¥

Z

Sewage_pumping_

station

Common_fault

Activate the common fault (in the PLC)
and ensure that the alarm appears IDTS

=

Sewage_pumping_

station

Interfocked

Un-inhibit a pump and ensure that the
Interlock “Event” appears on IDTS and
that the Picture shows “INTERLOCKED"
on the screen.

B But

PlTuRE TP~ %

NOT worky NGr

Sewer_pump

Available

Make pump 1 un-available and ensure
that the alarm is received by IDTS and
that the picture shows pump 1 with a red
circle.

B

Sewer_pump

Available

Make pump 2 un-available and ensure
that the alarm is received by IDTS and
that the picture shows pump 1 with a red
circle.

B

Sewer_pufnp

Available

Make pump 3 un-available and ensure
that the alarm is received by IDTS and .
that the picture shows pump 1 with a red
circle.

Sewer_pump

Available

Make pump 4 un-available and ensure
that the alarm is received by IDTS and
that the picture shows pump 1 with a red
circle.

Sewer_pump

Running

Run Pump 1 and ensure the event is
received by IDTS and that the picture
shows the pump as running

Sewer_pump

Running

Run Pump 2 and ensure the event is
received by IDTS and that the picture
shows the pump as running

9

Sewer_pump

Running

Run Pump 3 and ensure the event is
received by IDTS and that the picture
shows the pump as running

Sewer_pump

Running

Run Pump 4 and ensure the event is
received by IDTS and that the picture
shows the pump as running

Brisbane Water — Networks Control Officer

Name:
Signature:

Date:

Q-Pulse |d TMS993

6 TImi5

HVAC Representative

Namec: ... w 'l "(/L“" ..... (-OJ ’lc, .........
Signature:  ....... ’{Jl///é/:\/(//@y .......................
Date: 2’0\ (@3 /95 =
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SP300 Serpentine Rd — Two Pump Submersible Pump Station (VSD)

FACTORY ACCEPTANCE TEST

Brisbane Water - Network Control Systems

value matches the IDTS value

TEST ACTION OBSERVATION OUTCOMES
PLANT QANTITY ACTION RESULT
Wet_well High Simulate a high wet well level and
ensure that the alarm is received by
IDTS and that the wet well in the picture ,
show high (red) yd
Wet_well Invalid Open circuit the wet well level signal and &
. ensure that the invalid
Wet_well Low Simulate a low wet well level and ensure d
. that the alarm is received by IDTS P
Wet_well Surcharge_imminent Activate the temporary well surcharge e
o imminent probe and ensure that the
alarm is received by IDTS and that the
. wet well in the picture show high (red) e
Wet_well Surcharge_occuring Simulate the temporary well surcharge o
: occurring level and ensure that the alarm
is received by IDTS and that the wet well -
in the picture show high (red)
Analog Signals
TEST ' ACTION OBSERVATION OUTCOMES
PLANT QANTITY ACTION RESULT
Wet_well Level_range_Fbk Check that the RTU value matches the ef
: : IDTS value ‘
Wet_well Zero_MAHD_Fbk . Check that the RTU value matches the IZ/
: IDTS value .
Wet_well - Level Check that the RTU value matches the R
' IDTS value /
Wet_well High_limit_Fbk Check that the RTU value matches the g
IDTS value /
Wet_well Low_limit_Fbk Check that the RTU value matches the icd
IDTS value-
Control Signals
TEST ACTION OBSERVATION OUTCOMES
PLANT QANTITY ACTION RESULT
Wet_well High_limit Send a high limit and check that the RTU =
value matches the IDTS value /
Wet_well Low_limit Send a low limit and check that the RTU o’ |

Brisbane Water — Networks Control Officer

HVAC Representative

Name: e el Name: ... ...
./ ’ ;
Signature: ... .. é/\] ....................... Signature: ... /{/\}QUOW”@
~ Q-Pulse Id TMS993 - Active 10/12/2014
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Two Pump Submersible Sewerage Pump Station Brisbane Water - Network Control Systems
Pre-Commissioning Check List

PRE-COMMISSIONING CHECK LIST (FOR ELECTRICAL INSPECTOR)

SP: _ _ _
LOCATION: |
This check list is to be performed before the official IDTS commissioning of the sewerage pump station. '
MAINS FEED -
Task Outcome
Submit Energex Form 2 (Application for supply) OKO
Install switchboard, and check mains wiring ‘ oK O
Test the earth stake resistance ‘ - _____ohms
Submit Energex Form 4 (Ready for power) ' oK O
Energex connects power and seals meter box oKO
Check that the phase orientation of the mains is correct and balanced. OK DO
CABINET _
_ Task Outcome
. Check that the limit switch works and turns off when the doors are closed. oKO -
' Check that locks are fitted on all doors and keyed correctly. * OKD
| Check that Energex meter lock is fitted on the meter box. ' oKO
Perform a physical inspection of the site and switchboard to determine if it Pass O
is safe. Faii O

Note any defects in switchboard. (On Defect Sheet )

Contact the relevant people to have the defects rectified and determine Delay
! whether site commissioning should be postponed. Commissioning
. . -0
| 3 MOTOR STARTER
: Task ' Outcome
Check that the motor starter is programmed and able to start the each Pump1-0K0O '
pump . _ ) Pump2-0K0O
Pump 3-0KO :
b
Site pre-commissioned by (Electrical Inspector) Pre-commissioning Test Sheet checked by NCS Project Officer
!
Name: .. Name: .o :
SIgNAtUre: ... Signature: ...
Date: ................. Date: ..o
Doc Id: 00xxxx A;:tive Date: July 2004 Brisbane Water Confidential
Printed: 29/10/2004 Owner: Peter Sherriff ‘ Page 2 of 5
Note: Printed copies of this document should be verified for currency against the published electronic copy.
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Two Pump Submersible Sewerage Pump Station
Pre-Commissioning Check List

Brisbane Water - Network Control Systems

ANTENNA
Task Outcome
Check that the antenna mast (pole) has adequate clearance from oK O
overhead power lines.
& 1.8 metres for LV line
& 3 metres for HV line
= Antenna should NOT be mounted vertically beneath a power line.
Check that antenna is pointing in the correct direction. oK0O
(Bearing the same as the Radio Survey result)
PUMPS
Task Outcome
Bleed the pumps to remove any air in the impelter housing oK O
Check the motor current and determine whether it is “correct” for the size |- Pump 1-0K DO
of pump. Pump 2-0OK O
o Low current may indicate air in the pump or blocked pump. Pump3-0K0O
¢ A high current may indicate a rag jam in the pump impeller. :
Check that the pumps are running in the correct rotation direction by Pump 1-0K DO
observing the torque reaction movement of the pump casin.g when pump Pump 2-0K O
starts (submersible pumps). Pump 3 - OK O
Check that the each pump can develop the desired pressure in the raising Pump 1- 0K O
main. ' Pump 2 - OK O
. Pump3-0K0O
SURCHARGE IMMINENT PROBE
. Task Outcome
Check that the surcharge imminent probe is fixed at the correct height and oK DO
. is operational. (Actually ground the electrode to ensure full ponit to point)
WET WELL PROBE
_ Task Outcome
Calibrate the Vega probe. oK 0O
Check that the “deragging” tube is fitted over the Vega and covers the
pump start and stop range. oK QOd
Look at the Pump Station switchboard plaque and confirm that the %
values for AStart ___ %
e Duty A start
e Duty Astop AStop ___ %
¢ Surcharge imminent ,
e Surcharge occurring Surlm___ %
match the RTU settings and are valid for the site. _
SurOc ___%

Site pre-commissioned by (Electrical Inspector)

Pre-commissioning Test Sheet checked by NCS Project Officer.

Name: .., NaAME: oo
Signature: ... Signature: Lo
Date: ...l Date: ...l
Doc Id: 00xxxx Active Date:  July 2004 Brisbane Water Confidential
Printed:  "29/10/2004 Owner: Peter Sherriff Page 3 of 5
Note: Printed copies of this document should be verified for Currency against the published electronic copy.
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Two Pump Submersible Sewerage Pump Station Brisbane Water - Network Control Systems
Pre-Commissioning Check List

PRE-COMMISSIONING CHECK LIST (RTU PROGRAMMER)

SP: _ _ -
LOCATION:
This check list is to be performed before the official IDTS commissioning of the sewerage pump station.
RTU
Task ~ Outcome
Check that the RTU has the correct IP address set IP Address
‘ Subnet mask
Check that the RTU has the correct program code loaded Code Name

Check CPU Firmware Ver_sion and Serial Number Serial Number

Firmware Ver

Check that the .main file has been downloaded from the IDTS oK O

.BATTERY . ,

- Task Outcome
Check that the battery is connected and charging (i.e. 24V across the oKO
terminals).

Check that the RTU is running off battery when the mains supply is isolated oK O

MOTOR STARTER

Task ‘ Outcome

Check that the RTU program -has a sufficient time out window to allow
starting and stopping of pumps without triggering fail to start or fail to stop oK 0O
alarm (sewer pump fault). .

Site pre-commissioned by (RTU Programmer) ' Pre-commissioning Test Sheet checked by NCS Project Officer
Name: ..o NAME: o
Signature: ... .......... e SIgNAtUIe: ..o
Date: .................. Date: ...l
Doc 1d: 00xxxX Active Date: . July 2004 Brisbane Water Confidential -
Printed:  29/10/2004 Owner:Peter Sherriff Page 4 of 5
Note: Printed copies of this document should be verified for currency against the published electronic copy.
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Two Pump Submersible Sewerage Pump Station

Pre-Commissioning Check List

Brisbane Water - Network Control Systems

RADIO
Task Outcome

Check that the antenna mast (pole) has adequate clearancé from oK O
overhead power lines. .

= 1.8 metres for LV line

=« 3 metres for HV line

= Antenna should NOT be mounted vertically beneath a power line.

- Check that antenna is pointing in the correct direction. & okKQOd

{Bearing the same as the Radio Survey result)
Check the VSWR of the cable with the antenna connected. *~ |  __ VSWR
Check that the correct radio type has been instalted - high or low (transmit High O
frequency) Low O
Check that radio is set on the correct frequency for the desired base Tx MHz
station. ‘ Rx MHz
Check that the RSSI is similar to the signal strength obtained in the Radio __RSSI
Survey results. % loss with

Check that the (BER) packet test is similar to the Radio Survey.

10?8 attenuation

Check that the antenna is mounted with the drain hole in the dipole facing
towards the ground.

oxKQO

Check that the antenna cable joints are wrapped with weather proof tape.

oKOd
WET WELL PROBE
Task Outcome
Check that the range of the Vega is the same as the value in the RTU
initialisation block. Range ____m
Check that the suspended length of the Vega matches the “zero” value
{4mA) in the RTU initialisation block. Zero____m
Look at the Pump Station switchboard plaque and confirm that the % '
values for . A Start ___ %
o Duty A start : '
o Duty A stop AStop___ %
o  Surcharge imminent
e Surcharge occurring Surlm___ %
match the RTU settings and are valid for the site.
SurOc ___%

Site pre-commissioned by (RTU Programmer)

Pre-commissioning Test Sheet checked by NCS Project Officer

Name:  coov e Name: ..
Signature: ... SSignature:
Date: ...l Date: ...l
Doc Id: 00xxxx Active Date: July 2004 Brisbane Water Confidential
Printed: 29/10/2004 Owner: Peter Sherriff Page 5 of 5
Note: Printed copies of this document should be verjﬁed for currency against the published electronic copy.
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BRISBANE WATER

Network Control Systems

SITE ACCEPTANCE TEST (SAT)
TEST DOCUMENT (On Site)

SPSV3 - Sewage Pumping Station
~Submersible 3 Pumps With VFD

Project & Commissioning Details

Date Commissioned

Project Manager

Construction Manager

Electrical Inspector

RTU Programmer

Electricians

Q-Pulse Id TMS993 : } Active 10/12/2014 Page 243 of 317




Two Pump Submersible Sewerage Pump Station

SITE ACCEPTACE TEST

SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

Brishane Water - Network Control Systems

IDTS COMMISSIONING TEST SHEET

SP:
LOCATION:

The purpose of these tests i to confirm that the new RTU is running and responding to inputs and sending data

back to the IDTS master station.

e  Notify Control Room that site is being commissioned - ph 340 7844

¢  Contact IDTS Test Room ph 3407 8477 to confimm receipt of alanms

IDTS COMMISSIONING TEST SHEET

Action Observation Result
Site in remote mode Confirm that RTU ABNORMAL OPERATION M Yes
Switch on RTU power alarm is received by IDTS
-Confirm that operator ajustable afarm 00 Yes
] setpoints are downloaded on RTU restart.
Cycle the mains power Confirm that SITE POWER MAINS FAIL N Yes
alarm is received by IDTS and no other
alarms [alarm suppression] are sent
Switch off RTU mains power Confirm that RTU MAINS FAIL alarm is {1 Yes
. received by IDTS
Trigger RTU Battery Low alarm Confirm alarm is received by IDTS 1 OK
Test operation of all pumps in Each pump starts and stops when 1 OK
REMOTE mode {Manual) commanded by the IDTS picture controls
Activate the probe itself to produce Confirm that 2 pumps start il Yes
the surcharge imminent alarm.
‘ - Confirm that SURCHARGE IMMINENT {1 Yes
alarm is received by IDTS .
Switch site to LOCAL and STOP Confimn that LOCAL mode alarm is received M Yes
pumps : by IDTS
 Wait until surcharge pumping timer
expires (Record Time)
Test operation of all pumps in LOCAL Each pump starts and stops when 010K
mode commanded by the site pushbuttons
Switch off RTU Each pump starts and stops when 1 CK
Test operation of both pumps in commanded by the site pushbuttons
LOCAL mode with RTU failed.
Site in Remote mode, RTU operating Apply pump inhibit to each pump and confirm 10K
Test operation of the pump inhibit that “station inhibit” is active
Fault Pump 1 Confirm Availability alarm is received by (1 0K
IDTS.
Note: nat every point that causes an Look at the points page and confirm the 1 OK
availabitity alarm is tested, as his reason for the fault. '
linkage is proved by SPSS2 standard Send a remote reset to clear the fault 1 oK
code and FAT of switchboard ’
Fault Pump 2 Confirm Availability alarm is received by 0 OK
IDTS.
Look at the points page and confirm the 0 oK
reason for the fault.
Send a remte reset fo clear the fault 1 0K
Doc Id: 00xxxx Active Date: July 2004 Brisbane Water Confidential
Printed: 29/10/2004 Qwner: Peter Sherriff Page 20of 5
Note: Printed copies of this document should be verified for currency against the published electronic copy.
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Two Pumb Submersible Sewerage- Pump Station

SITE ACCEPTACE TEST

Brisbane Water - Network Control Systems

Action Observation Result
Fauit Pump 3 Confirm Availability alarm is received by 0 OK
IDTS.
Look at the points page and confirm the 0 OK
reason for the fault.
Send a remte reset to clear the fault 0 OK
Trigger Wet Well Surcharge - Confirm alarm is received by IDTS 00 OK
Occurring Alarm
Trigger Wet Well High alarm Confirm alarm is received by IDTS 0 OK
Trigger Wet Well Invalid Alarm Confirm alarm is received by IDTS 0 OK
Allow well to fill. Observe that the duty pump starts and stops. 01 Yes
: Only need to test for 1 pump on a slow filling
site.
Confirm that IDTS is receiving the correct 0 Yes
. wet well level (%). )
Pump start and stop values shown on
the wet well label match the IDTS Duty Astart ......%
picture
Duty Astop ....%
After several hours operation, Wet well level 0 oK
Check trending )
Wet well inflow 10K
Is the value realistic?
Estimated time to surcharge 1 OK
Is the value realistic?
Running Indication Received? 0 OK
Pump current for each pump 1 OK

Site FAT by (RTU Programmer)

Pre-commissioning Test Sheet checked by NCS Project Officer

Name: ... NAME: o e
Signature: ... ...l e Signature: ...
Date: .................. C ’ ‘ Date: ...
Doc \d: 00xxxx : Active Date: July 2004 Brisbane Water Confidential
Printed: 29/10/2004 Owner: Peter Sherriff Page 3 of 5
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I

‘ _ Two Pump Submersible Sewerage Pump Station Brisbane Water - Network Control Systems
x . SITE ACCEPTACE TEST

PID TUNING

' ’ SP:
LOCATION:

This test can only be carried out if the inflow to the station is greater than the flow that one pump produces at
minimum speed. The tuning of the Ioops.should be rechecked after a 24 hour period (on trending) to ensure the

station operates correctly over the varying flows during the day.

LOOP 3 - WET WELL LEVEL - PUMP SPEED

Action Observation Result
Level reaches the Duty A start level e  Pump runs at minimum speed 0 Yes
T o  Wet well will continue to rise 0 Yes
Level reaches the PID set point level and | e  Pump speed will increase in a 0 Yes
continues to rise controlled manner until the level
' starts to fall. ’
e _ Over time the should drop to the
PID set point.
P .| Level falls below the PID set pointlevel | o  Pump speed will reduce in an 0 Yes
. ' : . attempt to maintain the PID set
) _point level. )
Check the trending of the site. ° Overall the pump speed should Yes

_ change in a controlled maner.
o The wet well level should be fairly
constant, around the PID set point.
e  Unless the inflow to the site is
greater than the flow of one pump
running at max speed, the station
should only run one pump — the
‘| speed should change quickly
' enough to avoid the starting of the
| ' second pump. )
PID CONSTANTS RECORDED IN INIT e Once the PID loop has been tuned, 1 Yes
BLOCK ' all constants in the INIT block must
be recorded (ie the init-value should
equal the current value) so that the
loop is tuned on the code as well as
the running program.

Site FAT by (RTU Programmer) Pre-commissioning Test Sheet checked by NCS Project Officer
Name: oo NamMe: o e
Signature: ... Signature: ...
- Date: ... Date: ..................
Doc Id: 00xxxx ‘Active Date: July 2004 - Brisbane Water Confidential
Printed: 29/10/2004 Owner: Peter Sherriff Page 4 of 5
Note: Printed copies of this document should be verified for currency against the published electronic copy.
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Two Pump Submersible Sewerage Pump Station

L SITE ACCEPTACE TEST

Brisbane Water - Network Control Systems

LOOP 1 & 2 - CASCADED - WET WELL LEVEL - FLOW - PUMP SPEED

Action Observation Result '
|
Level reaches the Duty A |e  PID Loop | will request the minimurn flow. 0 Yes !
start level »  PID Loop 2 will run the pumnp at minimum speed :
and will increase the speed if the minimum flow is 3 Yes '
not achieved. (It should be close tho).
¢« Wet well will continue to rise !
0 Yes ' : '
Level reaches the PID set * (e PID Loop 1 will increase the flow set point. .0 Yes ‘
point level and continues | o PID Loop 2 will increase the pump speed to
torise achieve the new flow SP. [1Yes
¢ The pump speed increases in a controlled manner,
the level will eventually start to fall. [l Yes
»  Qver time the well level should drop to the P1D set point. }
. [] Yes
Levei falls below the PID  je  PID Loop 1 will decrease the flow set point, 1 Yes
set point level * PID Loop 2 will decrease the pump speed to
achieve the new flow SP \ 1 Yes
Check the trending of the ¢ Overall the flow SP and the pump speed should f1Yes
site. change in a controlled maner.
‘s The flow should be stable, with no large variations M Yes
' ’ over a small time period. A steady '
increase/decrease is what is desired.
» The wet well level should be fairly constant, 0 Yes
around the PID set point.
* |« Unless the inflow to the site 15 greater than the flow 1 Yes ,
‘ ~ of one pump running at max speed, the station
' should only run one pump — the flow SP, and thus
the speed, should change quickly enough to avoid
the starting of the second pump. (Must be balaced
~ with the previous condition)
PID CONSTANTS s Once the PID loop has been tuned, all constants in 1 Yes
‘ RECORDED IN INIT the TNIT block must be recorded (ie the init value
L BLOCK should equal the current value) so that the loop is ,
| tuned on the code as well as the running program. - '

Site FAT by (RTU Programmer)

Pre-commissioning Test Sheet chécked by NCS Project Officer

Q-Pulse Id TMS993

Note: Printed copies of this document should be verified for currency against the published electronic ¢opy.
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Name: .. Name: 9
Signature: e Signature: o |

]

Date: ... ... Date: ... ..o i
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BW Vega Level Transmitter Calibration |

N\ P . Heroes Avenue Sewage Pump Station Page 33 of 33
HV\\A\C hp& Commissioning Plan '

|
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NEW LEVELS from CW OLD LEVELS
Functional Specification Wet Well
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Electrode
»| 4.153 mauy/ box
€6, 7
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BRISBANE WATER
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Stopped
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I"ﬂ’;ﬂﬂ” 0.0 to.00 Generator

Network Control Systems
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SP103 Heroes Ave
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SP103 Heroes Ave 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 SP103 at Heroes Avenue Taringa. The functional requirements
described in the document are in addition to the standard functionality detailed in “SPSV3 SEWAGE PUMPING
STATION SUBMERSIBLE 3 PUMPS WITH VED” .

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 SP103 Heroes Avenue is identical, with the site specific values detailed in this document.

The site specific details and the non standard functional requirements in this document were derived from the functional
» 2 '

specification written by Cardino Davis Pty Ltd “HEROES AVENUE FUNCTIONAL SPECIFICATION.DOC” *,
SP103 is a sewage pump station incorporating three variable speed driven 125 kW dry mounted submersible pumps

operating in a two duty and one standby arrangement. SP103 is located in Taringa near Perrin Park.

The proposed refurbished Sewage Pumping Station will be an underground conventional sewage pumping station with
an existing Average Dry Weather Flow (ADWFe) of 52 I/sec, ultimate ADWFu of 75 I/sec and an average opérating :
wet well volume of 34 kl. The pump station will have three sewage pumps installed in the Pump Dry Well operating
with two duty and one standby unit. The pumps will be interlocked so that only two pumps can operate at an)\/ time.
The station output with one pump operating at minimum speed will be approximately 60 I/sec, and with two pumps

operating at maximum speed will be approximately 360 I/sec under wet weather conditions.

Figure 1: SP103 Location Map

Q-Pulse Id TMS993 Active 10/12/2014
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1.1 Background to the Project

The capacity of the existing Heroes Avenue Pump Station has been exceeded. The existing pumps are only able to
deliver 2.9xADWF before surcharging, which is below the Brisbane Water design standard of 4 ADWF. This has

resulted in the potential for unacceptable overflows from the pump station.

In addition, there have been increased odour complaints received from residents in the areas around the pump station.
The odour issues are most likely related to the large wet well volume changes associated with the current start/stop

operation, whereby H,S is released via the vent.

The upgrade involves increasing the capacity of the pump station, minimising odour generation and redirection of flows

from the S2 catchment to the S1 catchment via a new rising main along Coronation Drive.

It is intended to upgrade the existing Heroes Avenue wet well and install new pumps in the existing dry well and
controls in the existing structure. The existing dry well pump station structure shall be retained to house the
switchboard and the new pumps. The e;(isting pumps and valves, switchboard, resistor banks and RTU cabinet shall be

de-commissioned and removed to make way for the néw equipment.

1.2 General Process Description

When the Pump Station is in Remote Auto mode, the pumps shall be controlled such that the pump station output for
one pump shall be between approximately 60 I/sec (minimum) to approximately 260 I/sec (maximum). When two
pumps operating and the wet well level is approaching surcharge level, the station output shall be increased to at least

360 L/sec.

) ‘.
Control of the pump station will be based on the current state of the wet well level with the pumps operating in a Duty
1/Duty 2/Standby configuration. Under normal conditions, with the wet well rising and the wet well level signal valid,

the site will operate in a level mode affected by a Proportional/Integral/Derivative (PID) Controller that will reside in.

.///

SOFCL 047 m AHD

SiletlL  -1.68 m AHD

3.4 m AHD

Stopped’
Vega P '
i ega Probe = @
Stop  (ox) 1 [ow ) |
[-0:00] ["0.00] [-0.00 Generator
the PLC.
Figure 2: SP103 Process and Instrumentation Overview '
SP103 Heroes Ave Functional Spec 0-10.doc . . ' Page 6
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‘2 EQUIPMENT INSTALLED

2.1 Standard Equipment

SP103 Heroes Ave 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 Three Hidrostal submersible pumps with 125 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 Three Danfoss Variable Frequency Drives (VFDs) are installed in the pump station

switchboard. The VFDs will also provide soft starting functionality. :
Flow meters One buried ABB Magmaster electromagnetic flow meters are installed in the dlscharge '

mains. The flowmeter will be used in the flow contro! algorithm (PID Loop) to control
the speed of the pumps. '

Level Sensors One Vega hydrostatic level transmitter installed in the wet well.
One Multitrode level probe (Surcharge imminent) installed in the wet well.
Pressure One Vega D84 pressure transmitters are installed on the discharge side of the pumps.

Transmitters

2.2 Non Standard Equipment

SP103 Heroes Ave 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 includes its own GE FANUC PLC mounted in a
dedicated control panel inside the generator housing.

Sump Pump Existing sump pump installed in the sump of the dry well .

Level Sensors One Multitrode level probe (start /stop sump pump) installed in the sump of the dry well.

One Multirode level probe (dry well high and trip alarms) installed in the dry well.

2.2.1 Emergency Generator

The emergéncy 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 (LGgica MD?3311) will programmed with the standard interface program

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

2.2.2 Sump Pump

Thr dry well in which the pumps and reflux valves are housed will have a sump pump installed to ensure the well does
not flood due to water ingress from the environment or from leaks in the pipework. The suinp pump used will be the

existing sump pump in the dry well.

2.2.3 Dry Well Level Monitoring ' o '

The dry well will have two multitrode electrodes installed to monitor two levels above the normal start/stop levels of -
the sump pump. The dry well high alarm will be used as the alarm level to indicate the dry well level is rising to above ‘
normal levels. The dry well trip level is installed at the level at which the sewer pumps are no longer safe to run. If this
level is reached, all sewer pumps are locked out from running until the level is reduced and the reset button is pressed

on site.

SP103 Heroes Ave Functional Spec 0-10.doc Page7
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3  CONTROL PHILOSOPHY

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

The initialisation block will be configured with the site specific set points listed in the tables in the next sections.

SP103 Heroes Avenue

wwl1'lvlSurcharge I 0.471 mAHD}
w N A 300mmwwl1lvlSurchlmm ( 0171 mAHD'
All Pumps Inhibited
| -0029 mAHD| | Start Level :
All Pumps Inhibited
[-0229 mAHD] |00 (clel
-1 H o
r 1080 mAHD Intet Level wwl1h|ghL|mlt' -1.680 mAHDl
, StatDutyB|| -1.790 mAHD]
1
PID Setpoint || -2.190 mAHD|
startDuyA|| -2290 mAHD]
| . - N StopDutyBl -2.469 mAHD
f \
!
; PRESSURE GAUGE }
3.378 mAHD .
: ] J Pressure Elevation Stop Duty A ! 4,469 mAHD’
1 [ 50.000 ml Pressure Range :
‘; Low Level Alarm I -4.669 mAHDJ
!
! ~ Wet Well Elevation r -4.869 mAHDl
Wet Well Range | - 8.000 m
Figure 3: SP103 Station Le
Som Y. CHANGEACCORDING ;
l}
2
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3.1 Site Specific Values
Table 1: Site Specific Constants definéd in the PLC

Tag Name I Description i Type | Value | Units
Sewerape Pumping Station
Stn01grSurchPumpingTime | Surcharge pumping duration * | Integer Sec
Delivery flow
FlwO[x]txRange Delivery flow — Range Real G
Stn0lgrMinFlow IPmp Delivery flow = Minimum flow Real I/s |
StnlgrMaxFlow |Pmp Delivery flow ~ Maximum flow — 1 Pump Real Ifs
Stn01grMaxFlow2Pmp Delivery flow — Maximum flow ~ 2 Pumps Real I/s
Delivery pressure
Pre0ltxRange Delivery pressure - Range Real 5000 | mmAHD/10
Pre0lixZero Delivery pressure — Elevation of the transducer Real 337 [ mmAHD/10
Pump Blockage _
Stn01grPmpBlockFlowKneeSP Flow blocked limit for flow/level PID control (knee) [nteger Vs x 100
5tn01grPmpBlockSpeedKneeSP  } VFD speed blocked limit for flow/level PID control (knec) | Integer Hz x 100
Stn01grPrapBlockSpecdMinSP VFD speed blocked limit for minimum flow PID control Integer Hz x 100
Wet well fevel
Wwll1txRange Wet well level range Integer 8000 | mmAHD
WiwlD1txSurchImmLevelSP | Wet well surcharge imminent level Integer 171 | mmAHD
Wwi0igrinhStartLevelSP Wet well inhibit mode start level Integer -29 | mmAHD
Wwl01grinhStopLevelSP Wet well inhibit mode stop level [nteger -229 | mmAHD
Wwl0] grRunatMaxLvISP Wet well run at maximum speed level Integer -1680 | mmAHD
Wwl(1DtyBStartLevelSP Wet well duty B pump start level Integer -1790 | mmAHD
Wwl01xPIDLevelSP Wet well PID set point Integer -2190 | mmAHD
WwldltxDiyAStartLevel SP Wet well duty A pump start level Integer -2290 | mmAHD
Wwl01txDtyBStopLevelSP Wet well duty B pump stop level Integer -2469 | mmAHD
Wwl01txDty AStopLevel SP Wet well duty A pump stop level Integer -4469 [ mmAHD
Wwl01txZero Wet well empty level (4mA of Probe) Integer -486%9 | mmAHD
Variable Frequency Drive : .
Stn01grMinSpeed Variable Frequency Drive — Minimum Speed [nteger 2500 | Hz x 100
StnQ1grMaxSpeed 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
flwlalmlnhibitTm Delivery flow - Alarm inhibit timer [nteger 15 | sec
prelalmInhibitTm Delivery pressure - Alarm inhibit timer Integer 15 | sec
wwllsurchLvlVol Wet well volume at surcharge level Real 193.090 | ki
ww|llvISurcharge Wet well surcharge occurring level Real 0.470 { mAHD
Pumps 1 & 2
Pmpx]almInhPwrTm Pump {x] - Motor power alarm inhibit timer. Integer 15 | sec
pmp[xJalmlnhCrntTm Pump [x] - Moter current alarm inhibit timer. Integer 15 | sec
pmp[x]currRange Pump [x] - Motor current range Real % Amps

Table 3: Site Specific Variable defined in the RTU

Wet well level

wwllhighLimit Wet well level - High alarm set point Integer -1680 | mmAHD
wwl HowLimit Wet well level - Low alarm set point Integer -466%9 | mmAHD
Delivery flow : ‘
flw LhighLimit Delivery flow - High alarm set point integer max | ml/sx 10
flwllowLimit Delivery flow - Low alarm set point Integer min | mi/sx 10 .
Delivery pressure

prelhighLimit Delivery pressure DN1370 — High alarm set point Integer max | mmAHD
prellowLimit Delivery pressure DN 1370 — Low alarm set point Integer min | mmAHD
Pumps 1 & 2

pmplx]eurrHiLimit Pump [x] - Motor current high alarm set point * Integer mAmps
pmp[x]currLoLimit Pump [x] - Metor current low alarm set point ° [nteger mAmps
pmpfx]powHiLimit Pump [x] - Motor power high alarm set point [nteger Waltts
pmpix]powLoLimit Pump [x] - Motor power low alarm set point [nteger ¥ Watts
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Brisbane Water

SP103 Heroes Ave Sewerage Pumping Station — Functional Specification

Table 4: Wet Well Level vs Volume Data

0.471

Height Volume Remaining :
(mAHD) m? Storage m® | % Level { % Volume
1 -4.451 0.000 193.090 5.2% 0.0%
2 -4.191 4.120 188.970 8.5% 2.1%
3 -3.932 8.240 184.850 11.7% 4.3%
4 -3.673 12.360 180.730 15.0% 6.4%
5 -3.414 16.480 176.610 18.2% 8.5%
6 -3.155 20.600 172.490 21.4% 10.7%
7 -2.896 24,720 168.370 24.7% 12.8%
8 -2.637 28.840 164.250 27.9% 14.9%
9 -2.291 34.353 158.737 32.2% 17.8% |.
10 -2.119 37.090 156.000 | 34.4% 19.2%
11 -1.891 41.535 151.555 37.2% 21.5%
12 -1.601 49274 | 143.816 40.9% 25.5%
13 -1.342 59.957 133.133 44.1% 31.1%
14 -1.083 71.388 121.702 47 3% 37.0%
15 -0.824 85.216 .107.874 50.6% 44 1%
16 -0.565 107.139 85.951 53.8% 55.5%
17 -0.306 123.180 69.910 57.0% 63.8%
18 -0.047 140.067 53.023 60.3% 72.5%
19 0.211 161.091 31.999 63.5% 83.4%
20 193.090 - 0.000 66.8% 100.0%
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3.2 Non Standard Control
3.2.1 Emergency Mode

The station will retain the ability to pump to Oxlev Creek via the Indooroopilly rising main for emergency situations.

This will be achieved through the manual control of valves to redirect the flow from the S| rising main to the

Indooroopilly rising main. As there is no valve position indication, a selector switch will be installed to allow the

selection between Emergency and Normal mode.

RULES: . The station must be placed into emergency mode BEFORE the valves are moved (thus limiting the
! slatlon 1o one pump befonc the Indooroopilly line is opened)

2. The station can not be selected to normal mode UNTIL the valves are returned to the normal
position (ie the S1 sewer rising main_is opened).

PROCEEDURES FOR ENABLING EMERGENCY MODE MUST BE PRODUCED TQ ENSURE THE ABOVE
RULES ARE FOLLOWED. 1F THESE RULES ARE NOT FOLLOWED THE INTEGRITY OF THE
INDOOQROOPILLY RISING MAIN CAN NOT BE GUARANTEED.

(A capital project is being planned to automate the valves and to provide the position of the valves to the PLC. This

will enable the PLC to enable the emergency mode automatically by moving the valves in the correct order and

(4 applving the necessary limitation the pumping statiqn).

Due to the pressure limitations in the Indooroopilly rising main the following restrictions will be implemented in the

code whenever the site has been re-directed.

1. The station will be limited to run a maximum of one pump at a tiine (to produce a maximum flow of 160 I/s)

2. The speed required for a single pump will increase 10 42 Hz 10 achieve the required minimum flow of 50 1/.

The above restrictions will be achieved by interlocking the pumps to allow only one pump to run under einergency

mode and two pumps to run under norimal mode. The following paraineters will also change while the station is in

emergency mode.

As there is no flowmeter on the Indooroopillv rising main, the station will run under proportional only control (ie the

" pump will start at minimuni speed and increase in speed as the well rises to the maximum speed level set point).

StnQlerMaxFlow!Pmp Delivery Dow — Maximum flow — | Pump Real 160 | Us

Stn01grMinSpeed Variable Frequency Drive — Minimum Speed Integer 4200 | Hz x 100

3.2.2 Sump Pump

The sump pump shall start when the sump high level probe is reached and continue running until the level falls below

the low level probe.

NOTE: Only the running status and fault status of this pump is monitored by the PLC with all the control being

performed by hard wired control circuits.

SP103 Heroes Ave Functional Spec 0-10.doc _ Page 11
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3.2.3 Dry Well Level Monitoring

The pump well flooded trip flag will be latched if the dry well flooded trip digital input becomes active. This will cause

all sewer pumps to become unavailable. The fault flag will be unlatched if the digital input becomes inactive and either

pump local reset pushbutton is pressed.

3.3 Non Standard Monitoring and Alarms

3.3.1 _Emergency Mode .
Plant Quantity Priority
Sewage_pumping_station Mode_selected 0

Sewage Pumping Station Mode Control / Selected

The current mode selection will be returned back to the IDTS master station via the feedback variable. The station

mode selection can only be done on site via the mode selection switch by the on site technician.

3.3.2 Sump Pump-

Plant Quantity Priority
Sump Pump Running 0 ‘
Sump Pump Excessive_running 3
Sump Pump Excessive cycling 3
Sump Pump Fault 3

- Running

Indication to the IDTS master station that the sump pump is running.

Excessive Running

The sump pump excessive run alarm flag will be set if the sump pump running signal is active for longer than the time

period set by the sump pump excessive run alarm delay timer.

Excessive Cycling

The sump pump excessive cycling alarm flag will be latched if the sump pump restarts within a time period set by the

sump pump excessive cycle delay timer. The alarm flag will be reset be reset by any of the sewer pump local reset

buttons or the sump pump remote reset command from IDTS.

Fault '

The sump pump healthy digital input signal is a combination of both the sump pump circuit breaker and the sump pump

thermal overload status (in series). This input is fail safe (if either the circuit breaker or thermal overload is not healthy

then this singal will not be active. The sump pump fault alarm is active if the sump pump healthy signal is not active.

\
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3.3.3 Dry Well Level

Dry_well High_alarm 1
Dry_well Trip_alarm 3
High Alarm

The dry well flooded alarm flag will be latched if the dry well flooded alarm digital input is active for 10 secbnds. This
alarm provides a warning that the level in the dry well is rising above the sump and that the site needs to be attended
before the dry well flooded trip level is reached (refer to next section). This alarm does NOT prevent the sewer pumps
frofn operating. The alarm can only be reset at the site by an on site technician via any of the pump reset push buttons

once the level is below the alarm electrode.

Trip Alarm

The dry well flooded trip flag will be latched if the dry well flooded trip digital input becomes active for 10 seconds.
- NOTE: This will cause all sewer pumps to become unavailable. The alarm can only be reset at the site by an on site

technician via any of the pump reset push buttons once the level is below the trip electrode.

3.4 Non Standard IDTS Picture
3.4.1 Dry Well . f

The standard picture is of a three submersible pumps. The picture for SP103 Heroes Ave will consist of a wet well and
an additional dry well, in which the pumps w1ll be displayed. The dry well will also display the sump pump and the

sump pit, which will be animated red when the high or tnp alarms are active.

SOFCL  0:47  mAHD

T

SinletlL  -7.68 m AHD

34 mAHD

m AHD
m AHD

7

Stopped

Yega Probe .
N

e~ l:‘.’%ﬁ

]ooo” ooo“ ooo] Generator

Figure 4 SP103 Details Page
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| 3.5 Sewer Network Overview

Currently the SP103 Heroes Ave pump station is part of the S2 Oxley Creek sewer network (Indooroopilly/St Lucia sub
l area). As part of this project SP103 Heroes Avenue will be re-directed to the S1 Luggage Point sewer network. (NEED
‘ W-ETHESIEE WIELINTEGRATE INTO THE STISEWER] Both the S1 and S2

network pages will be updated to reflect the new sewer connections.

The site will retain, for emergency use only, the ability to pump to Oxley creek via the Indooroopilly rising main. A

future capital project will implement the automation of this process. {To actuate and control the valves automatically).

Figure 5 S2 Indooroopilly Sewer Overview Page
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Prufzertifikat
tdr Druckmessumformer
Test centificate for pressure transmitters

und auf nationale Normale der Physikalischen Technischen Bundesanstalt (PTB) riickfiihrbar sind.
VEGA confirms that all instruments used to assure the quality of our products are calibrated and traceable to

1SO 9001 ‘ VEGA bestitigt, dass die zur Qualitatspriifung des Erzeugnisses eingesetzten Messmittel gliltig kalibriert
national standards of PTB (Physikalischen Technischen Bundesanstalt)

VEGA Grieshaber KG, Am Hohenstem 113 77761 Schlltach Tel. 0 78 36/50 0, Fax. 0 78 36/50 201

j Druckmessumformer/ Pressure transmmer BAR64 Kundennummer 14741
i Messbereich / Meassuring range: -1 bis/to 10,0bar rel. 1 Customer ID
" -100 bis/to 1000 kPa rel. b
r | Auftragsnummer 1212305
i Seriennummer / Series no.: 14447963 ‘ Order number
f : 4 ..20mA, HA ‘
| Ausgang / Output OmA, HART Auf'(ragsposmon 1
i Zulassungen / Approvals: OHNE " Order position
- Kennwerte / Characteristics: -0,960 bis/to 10,000 bar rel.
; 0,36 bis/to 100,01 %
Kennliniencharakteristik / Output characteristics:
max. zul. Abweichung bezogen auf Messbereich: <0,08 %
/ Dev. in linearity rel. to measuring range
Ref.-Druck / Ref. pressure [bar): 0960 | 1,749 ' 4,498 ' 7248 10,000
Soll-Ausgang / Ideal output [%]: - 0,36 r 24,99 ' 49,99 : 74,99 100,01
Ist-Ausgang / Real output [%]: . 0,36 : 24.98 49.99 ' 74.99 100,01
Abweichung / Accuracy [%]: 0,00 - 0,01 : 0,00 : 0,00 : 0,00
%
1
-0.960 1,749 4,498 7.248 10.000 P /bar
-1
Temperatureinfluss - .. L
Temperature influence: : ° : ‘
/ perat f Iemperatur[ C] | 0 B 50 100 l
. : emperature
Temperaturfehler bei 0 bar rel. Lo i
. l A 0, .
/ Temperature accuracy at 0 bar rel. 1 F?;a' l;z?paur:g [%] 9,07 9.09 9.09 9.04
Bezogen auf den Messbereich / Related to the measuring range | - -
Al %
bweichung (%] -0,01 0,00 0,00 -0,05 ‘

azugstemperatur 20 °C / Ref. temperature 20 °C - Accuracy

Datum / Date: 06.07.2005 Unterschrift / Signature?
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CERTIFICATE QF CALIBRATION ik

Tel: +44 (0) 1453 826661
Fax: +44 (0) 1453 821121
e-mail: fow@gb abb.com

Tel: +1 215 674 6000
Fax: +1 215 674 6184

Tel: +81 2 540 0000
Fax: +81 2 540 0001

QSTA  lssue?
World Flow Tecnnology Centres AL ER B a
ra99p eet
ABB Automation ABB Automation Inc. ABB Automation ABB Automation GmbH
Oldends Lane, Stonehouse 125 East Country Line Road P.0. Box 2083 Dransfelder Str. 2
Gloucestershire, GL10 3TA, ENGLAND Warminster, PA 18974 U S A Taren Point NSW 2229 AUSTRALIA D-37079 Goettingen GERMANY

Tel: +48 (0) 551 905212
Fax; +49 (0) 551 805711

Customer name: ABB AUSTRALIA PTY LTD Meter code : MF/F351Z4110A005ER1301111 Certificate number: 04/55733
Customer ref. : 5145943 Calibration output : Digital Date of calibration : 11 Mar 2004
Serial number : P/26949/3/5 Customer full scale :  300.000 1/s Test plant : Rig 9 9000m*/h
Order reference : EXP/P/26949 /NKM Calibration range :  500.00 1/s Sensor factor 1 : 1.4035
' Sensor factor 2/3/4: 2 5 1.0000
Meter type : MagMaster Meter bore : 350 mm 2/3/, i |
Transmitter No : vkh0€125
ARBIR S S e o i Reference Meter Under Test
| Test Run Water Temp Total
Run Time *C Stream 1 Stream 2 Stream 3 Stream 4 Stream 5 Flow Flowrate % Cal. % Emor
number sec int Ext s I's Vs Vs s s Vs range
1 300 19.6 19,6 412,777 ] ] 60.277 ] 473.054 473.07 94.6 0
2 300 19.6 19.5 219.661 o 0 31.090 4] 250.751 250.575 50.1 -0.07
3 300 19.4 19.6 0 o ] 49.181 ] 49,181 49.122 9.8 -0.12
1 - Calibration Charateristic
0.8 -
0.6 -
- 044
£ 0.2 eyl A R S R i A s 8 T A Sy L S P R S S B
= 0 - o
2 024 L PR p—Y | SSe | =] IR SR ROUE . e b L e e e
B 0.4- 43
0.6 -
-0.8 -
A . g . % Full Scale Calibration Range
50 60 70 80 90 100
e b P 1 £f 1
- - £ Witnessed by age 1 o
*i‘L}b 1
Wi
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S
LRS!
Printed Output From File ** Alarm No.2 Menu **
"G:\SERVIC~1\CALIBR~1\FACTOR~1\QLD\HV = —-------—mmmmm—m————
AC-H~1\2694935.MAG" Alarm No.2 Idle =1
Program v1.00 (30/08/1999) (WIN-PC) Alarm No.2 Enable =1
File Produced : 26/07/04 9:28:56 AM Alarm No.2 Fault = 0
Alarm No.2 Forward = 0
** Display Menu ** Alarm No.2 Reverse =1
—————————————————— Alarm No.2 Cutoff =0
Display Mode =0 Alarm No.2 MtSensor = 0
Display Resolution =1 Alarm No.2 Hi =0
Alarm No.2 Lo =0
** Flow Menu ** Alarm No.2 Analog =0
——————————————— Alarm No.2 Pulse =0
Flow Range = 600.00000
Flow Units = Ltr ** Alarm Trip Menu **
Flow Multiplier = x1 ~  —ommmme— e mmm e
Flow Time = s Alarm Trip Hi = 110
Flow Response =3 Alarm Trip Lo = -110
Flow Probe Ins = 1.00000 Alarm Trip Hyst = 1
Flow Probe Prof = 1.00000 Alarm Trip Disp = 0
Flow Cutoff = 3
** Input Menu **
** Analog Menu ** e
————————————————— Input Clr
Analog FSD = 20 Input Idle = 0
BAnalog Zero . = 4
Analog Dir Fwd = 1 ** MtSensor Menu **
Analog Dir Rev =0 | mmemmem e
Analog No. 2 = 100.00000 MtSensor Trip = 50
** Pulse Menu ** ** Sensor Menu **
Pulse Factor = 0.00999 Sensor Number = P/26949/3/5
Pulse Cutoff = 0 Sensor Tag = 5428814
Pulse Max = 800 Sensor Size = 350
Pulse Idle =1 Sensor FACTOR 1 = 1.40352
Pulse Size =0 Sensor FACTOR 2 = 2
Sensor FACTOR 3 = 5
** Totaliser Menu ** Sensor FACTOR 4 = 1.00000
Totaliser Units = Ltr <<== END OF FILE ==>>
Totaliser Multiplier = k

Totaliser Clear Enab = 0

** Alarm No.l Menu **

Alarm No.1l Idle 1
Alarm No.l Enable = 1
Alarm No.l Fault =1
Alarm No.l Forward = 0
Alarm No.l Reverse = 0
Alarm No.l Cutoff =0
Alarm No.l MtSensor = 1
Alarm No.l Hi =0
Alarm No.l Lo =0
Alarm No.l Analog =0
Alarm No.l Pulse =0
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Oy Grundfos Environment Finland Ab  _ » e os: i’x

» ADDRESS: Kaivokselantie 3-5, FIN-01610 VANTAA TEL: +358-9-561420
-
Pump $21154M3B513ZB93
SAP 96553681
Duty 1801/sx39m
() |
-

e

e
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ISO 9906 Grade 2 &\
Verification of duty point GRUNDFOS-
:ustomer :

Order No. :

Date of test : 15.10.2004 17:13

Tester : V7186186 Operator : JSA

Serial No. : 965536810182521 SAP-Code : 96553681

Pump type :

Customer request :

Flow (Is) Head (m) ‘
Duty point 180.00 39.00 ‘

Oy Grundfos Environment Finland Ab
-aivokselantie 3-5, Vantaa
-.0. Box 1036
Fin-00101 Helsinki
Phone: +358 9 561 420
Fax: +358 9 563 3989 Page 1
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|wjERl -

Test results for serial no.: 965536810182521
Flow Head U1(V) | U2(V) | U3(V) |lavg.(A)| P1(kW) | Eta (%)
(IIs) (m) _
Point 1 15566 | 42.36 413 413 413 | 1653 95.1 67.7
Point 2 177.66 38.94 413 413 413 171.7 99.5 68.2
[ Point 3 202.07 35.81 413 413 413 177.8 103.6 68.9
&0 1l]..'.l 140 4
55 490 130 4
e oW 120
45 e
= 70 100
m a0 |
as e o 2 s
0450 gl E 70+
5440 Hf g'
204 55 : m:
15 20 i 30
10 E- : ; 204
L I et T e e 10 4
oLo ":' : "_:' PR | LT T T Fale t o 8o el Bk 0-
100 120 140 160 180 200 220 240 260 260
Flow [Uis]
— Eta Total — P4
Page 2
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Test Report for Pump

Manual test procedure

&\
GRUNDFOS"

c

o No.: Date of test : 15.10.2004 17:59
C wtor : JSA Tester : V7186186
Serial no, : 96553681B182521 SAP-code ; 96553681
Pump Type :
Flow Head Uiy | U2 | us |ravg.(a) | P1kw) | Eta(s) |
(is) (m | | |
| Point 1 162.26 41.26 413 413 413 167.7 ; ar3 | 67.7
Point 2 173.69 39.46 413 413 413 1711 | 99.2 | 67.9
Point 3 179.45 38.67 | 413 413 413 172.4 | 100.3 | 68.1
Point 4 19057 | 37.39 [ 413 413 413 1755 | 102.4 67.9
Paoint 5 200.57 35.86 i 413 413 413 176.8 [ 103.3 68.2
100
140
70 a0 1304
120
b e 110
(] m 1|]]-
T &0 ;—-—" a0 4
= 40 2 E 80
i fw g 3 10
2 30 f40 #i- B0 4
m..
20 - 40 4
20 30
0+ e
oL r ™ 1
0 20 40 60 B0 100120140160 180200 220 240 260 260 300 320 340
Flow [Us]
~—HTotal ==Fia Total =P1

)y Grundfos Environment Finland Ab
.aivokselantie 3-5, Vantaa

P.O. Box 1036

Fin-00101 Helsinki

Phone: +358 9 561 420

Fax: +358 9 563 3989
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ISO 9906 Grade 2 7\
Verification of duty point GRUNDFOS
-.ustomer :

Order No. :

Date of test : 16.10.2004 8:00

Tester : V7186186 Operator : JUN

Serial No. : 965536810182523 SAP-Code: 96553681

Pump type :

“ustomer request :

Flow (U/s) Head (m)

i Duty point 180.00 35.00

Oy Grundfos Environment Finland Ab

waivokselantie 3-5, Vantaa

.0, Box 1036

Fin-00101 Helsinki

Phone: +358 9 561 420

Fax: +358 9 563 3989 Page 1

Q-Pulse Id TMS993 Active 10/12/2014 Page 278 of 317



SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

Test results for serial no.;: 965536810182523

|_;=iaw Head U'I- {1}1—. uzv) IE{U‘} .lavg. {J-l} P1 .tkW} Eta (%) |

(V) (m)

| Point 1 157.07 | 4155 413 413 413 165.1 95.2 67.4

' Point 2 178.37 | 38.89 412 413 413 171.5 100.2 67.8

' Point 3 203.63 35.77 413 413 413 178.0 104.6 67.9
s f'® = R Rk TR Sl S e e St U T
e e B B
v R S RS | S S S ST Lo e b o i ) il
S Lttt - 1o,
70 T : 100
.40 m L &5 |
—- 35 - - 2 80
T S s At s S o 3
o 2 e e e e S Vet 50 e 4 LR

_____ Locsssdsssssblsssadesssstbsssnseancsalcsanashcsnadamennhas
510 R T S T BRI R T I 30
10 R R e S S e PR TR S T -
L Rt SETRE SRR ERRE FECER SRRREY SERET ELCL EEREE Ot NPT 8
o ko 0.
100 120 140 160 180 200 220 240 260
Flow [Ii]
~— Eta Total =P1
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Test Report for Pump t IV\

Manual test procedure GIRUNDFOST
O rNo.: Date of test : 16.10.2004 08:44
G Al JUN Tester : V7186186
Serialno.:  96553681B182523 SAP-code: 96553681
Pump Type :
Flow | Head | U1(V) | U2(V) | U3(V) |lavg.(A) | P1(kW) | Eta(%) |
(Vs) (m) |
'Point1 | 16200 | 4060 | 412 | 413 | 413 | 1663 | 965 67.2 |
Point 2 169.35 | 39.96 a2 | 413 | 413 169.0 98.4 67.6
Point 3 180.47 | 38.32 413 413 | 413 1721 | 1004 67.8
Point4 | 19190 | 37.00 | 413 413 | 413 | 1733 | 1015 | 685
Point 5 199.33 | 36.00 413 413 413 1751 | 1024 69.1
100 T T
o - 140 4
e, FTETTT TP TET ] w
- : v Ir 1 1| ' ] H : 1 1I ' ¥ : 120 -
oo U T v e e e e ) (R
70 : o i 100
50 e ST e . PPN FRE
T Feo & |} ! L e b : - 97
20 | MR RO o e, T SRR SR
R S e P L E 0
S e T o .
- S A ey e W LS W : 50+
MEr Lok et b v v K b b gl e | A
20 Fa o on R ss o B T 0
104, FIS BN T S Y (S R O S A [
N T SV e T e R O O LT 10
okq 0 O R D S (R R O SR U o

—— e
0 20 40 60 B0 100120140160 180 200 220 240 260 260 300 320 340
Flow (Us]

~H Totsl —[Eta Total —P1

)y Grundfos Environment Finland Ab
«aivokselantie 3-5, Vantaa
P.O. Box 1036
Fin-00101 Helsinki
Phone: +358 9 561 420
Fax: +358 9 563 3989

Q-Pulse Id TMS993 Active 10/12/2014 Page 281 of 317




SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

™

ELECTRIC MOTOR TEST REPORT

Pump manufacturer: OY GRUNDFOS ENVIRONMENT FINLAND AB
Pump ordered by: Grundfos Pumps PTY.LTD

Purchase order no: 79353

Manufacturers order no.: 114645

ltems:

Motor: HU195071A13ZB93
Pump: $21154M3B5137B93
Serial no. 182521

This certifies that the motors have been tested in production process as follows:

- Tightness of the motor, testing pressure 0.8 bar
- Dielectric test

- Insulation resistance test

- Earth continuity test

- ldle current test

- Protection device circuit.

Result of work test measurement: Motor has passed the tests

Vantaa, Finland 18/10/2004

OY GRUNDFOS ENVIRONMENT FINLAND AB
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GRUNDFOS®

ELECTRIC MOTOR TEST REPORT

Pump manufacturer: QY GRUNDFOS ENVIRONMENT FINLAND AB
Pump ordered by: Grundfos Pumps PTY.LTD
Purchase order no: 79353
Manufacturers order no.: 114645
ltems: '
Motor: HU195071A13Z7B93
Pump: S$21154M3B513ZB93

Serial no. 182522

This certifies that the motors have been tested in production process as follows:

- Tightness of the motor, testing pressure 0.8 bar
- Dielectric test

- Insulation resistance test

- Earth continuity test

- Idle current test

- Protection device circuit.

Result of work test measurement: Motor has passed the tests

Vantaa, Finland 18/10/2004

OY GRUNDFOS ENVIRONMENT FINLAND AB
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GRUNDFOS 2\

ELECTRIC MOTOR TEST REPORT

Pump manufacturer:
Pump ordered by:
Purchase order no:

Manufacturers order no.:

items:
Motor:
Pump:
Serial no.

This certifies that the motors have been tested in production process as follows:

OY GRUNDFOS ENVIRONMENT FINLAND AB

Grundfos Pumps PTY.LTD
79353

1114645

HU195071A13ZB93
521154M3B513ZB93
182523

- Tightness of the motor, testing pressure 0.8 bar

- Dielectric test

- Insulation resistance test
- Earth continuity test

- Idle current test

- Protection device circuit.

Result of work test measurement: Motor has passed the tests

Vantaa, Finland 18/10/2004

OY GRUNDFOS ENVIRONMENT FINLAND AB
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HYDROSTATIC PRESSURE TEST REPORT

Pump manufacturer: OY GRUNDFOS ENVIRONMENT FINLAND AB
Pump ordered by: Grundfos Pumps PTY.LTD

Purchase order no: 79353

Manufacturers order no.: 114645

Pump Type: $21154M3B5137ZB93

SAP Code 96553681

Serial no. 182521

Volute Casing No. 13709A

This certifies that the volute casing has been type tested with water as follows:

Pressure: 10.5 bar
Holding time: 5 minutes.

Result: Neither leakage nor breaks have been found at visual examination.

Vantaa, Finland 18/10/2004

OY GRUNDFOS ENVIRONMENT FINLAND AB
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GRUNDFOS 2\

e
HYDROSTATIC PRESSURE TEST REPORT

Pump manufacturer: OY GRUNDFOS ENVIRONMENT FINLAND AB
Pump ordered by: Grundfos Pumps PTY.LTD
Purchase order no: 79353
Manufacturers order no.: 114645

¢ Pump Type: $521154M3B513ZB93

7 SAP Code 96553681
Serial no. 182522
Volute Casing No. 13709A
This certifies that the volute casing has been type tested with water as follows:
Pressure: 10.5 bar
Holding time: 5 minutes.
Result: Neither leakage nor breaks have been found at visual examination.

Vantaa, Finland 18/10/2004

OY GRUNDFQOS ENVIRONMENT FINLAND AB
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GRUNDFOS’

HYDROSTATIC PRESSURE TEST REPORT

Pump manufacturer: OY GRUNDFOS ENVIRONMENT FINLAND AB
Pump ordered by: Grundfos Pumps PTY.LTD

Purchase order no: 79353

Manufacturers order no.: 114645

Pump Type: 521154M3B5137B93

SAP Code 96553681

Serial no. 182523

Volute Casing No. 13709A

This certifies that the volute casing has been type tested with water as follows:

Pressure: 10.5 bar
Holding time: 5 minutes.

Result: Neither leakage nor breaks have been found at visual examination.

Vantaa, Finland 18/10/2004

OY GRUNDFOS ENVIRONMENT FINLAND AB
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Heroes Avenue Sewage Pumping Station
Functional Specification

1. Introduction

1.1 Scope of Document

This document outlines the functional requirements for the control, monitoring and telemetry of the sewage
pumping station incorporating the Variable Speed Drives (VSD's), the switchboard and instrumentation.

The control circuitry for the pumping station is shown on drawings 486/5/7-LI010 to LI018 inclusive and this
! document should be read in conjunction with these drawings. The drawing list is contained in attachment 1.

r All figures relating to flow rates and pump kW ratings are indicative only and may vary depending on the
J eqmpment selected by the Contractor and accepted by the Pnncnpal

1.2 Purpose and Scope of Upgrade

The capacity of the existing Heroes Avenue Pump Station has been excéeded The pumps are able to deliver
2.9xADWF before surcharging, which is below the Brisbane Water design- standard of 4xADWF Thls has
resuited in the potential for unacceptable overflows from the pump station.

In addition, there have been increased odour complaints received from residents in the areaé around the pump
station. The odour issues are most likely related to the large wet well volume changes associated with the
current start/stop operation, whereby H,S is released via the vent.

The upgrade involves increasing the capacity of the pump station, minimising odour generation and redirection of
i flows from the S2 catchment to the S1 catchment via a new rising main along Coronation Drive.

f It is intended to upgrade the existing Heroes Avenue wet well and install new pumps in the éxistj_ng dry well and
! controls in the existing structure. The existing dry well pump station structure shall be retained to house the
i ’ switchboard and the new pumps. The existing pumps and valves, switchboard, resistor banks and RTU cablnet
| shall be de-commissioned and removed to make way for the new equipmentswitchbeard. |

| 1.3 Heroes Avenue Pump Station Overview

The proposed refurbished sewage Pumping Station will be an underground convennonai sewage pumping
station with an existing Average Dry Weather Flow (ADWFe) of 52 Usec, ultimate ADWFu of 75l/sec and an
average operating wet well volume of 34 k. The pump station will have three sewage pumps installed in the
Pump Dry Well operating with two duty and one standby unit. The pumps will be interlocked so that only two
pumps can operate at any time. The station output with one pump operating at minimum speed will be
approximately 60 |/sec, and with two pumps operating at maximum speed will be approxnmately 360 Usec under
wet weather conditions. .

2, Pump Station Operation
4-12.1 Overview

The pump station will normally operate with the Pump Station Selected to Remote Auto mode. This enables the
PLC to start and stop pumps and vary the operating speed, in response to the wet well level. When the Pump
Station Selector Switch is in Local, the pumps can be started or stopped by using the local Start/Stop push
buttons mounted on the switchboard. If the Pump Station is selected to Remote Manual from the Network
Control Room Graphic Display at Cullen Avenue, the pumps can be started and stopped by the operator at
Cullen Avenue. In all modes of operation the pumps will onfy be controlled by the PLC. ‘

FILE E\SPECIFICATION\HEROES AVENUE FUNCTIONAL SPECIFICATION. DOCO:020368WARTENDER DOGCSIMBE\CHANGES POSTISSUEWS SEHERORS AUE

CHONALS RICATIONDOCOA020368WILATENDER DOGCSWMERCHANGES ROSTISSURUSE THESRHEROES-AVE QA ATION.DQC 11 .
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| Normally only one pump will operate at any time, (however dunnq tjmes when the ﬂow lnto the wet well exceeds l

the capacity of one pump, two pumps will operatetwe-pum
ﬂew-mtethe—wet—weﬂ)

When the wet well Ievel reaches a predetermined level, the Outy 1 Pump is started, prowded it satisfies all the
enabling conditions.

If the wet well level reaches a high value, the Duty 2 Pump is started provided it satisfies all its enabhng
conditions. \

Both pumps will also operate together at 50Hz daily to prowde a total flow of at least 360 Vsec for slime stnpptng
purposes.

4—22 4:22.2 Pump Station Control
The pump station will operate in three modes as follows:

° Remote Auto Mode
° Remote Manual Mode
° Local Manual Mode

These modes will be selectable via a local/remote sélector switch mounted on the switchboérd, and a Remote '
Auto/Remote Manual software selection at Cullen Avenue. _

* When Remote Auto is selected, the control of the pump station will be baséd on the current state of the sewege
wet well level with the station operating on a Dduty 1 Duty 2/Standby/stardby configuration. |

When Remote Manual is selected, the operators at Cullen Avenue can start and stop pumps from the Graphic
Display. '

When the pump station is in Local Mahuat mode, the pumps can be started or Astopped via local start/stop
pushbuttons mounted on the switchboard. (Note: the local controls are wired to the PLC and all modes of

operatJons are via the PLC only).

4-32.3 Pump Duty Selection I
The Pump Duty Selection function will monitor the availability of every pump on the site and control the rotation
of the pumps for the multiple pump configuration.

in the multiple pump configuration, paraliel operation of pumps will be permitted, ie a maximum of two pumps can .
operate at the same time. Under no circumstances shall the PLC permit all three pumps to operate together. The i
first duty pump will be the "Duty 1 Pump®, the next duty pump will be the "Duty 2 Pump*-and the third pump will
be the “Standby Pump®.

Initially the pump duty shall be:

Pump 1 - | Dufty 1

Pump2 | Duty2 | |

Pump 3 Standby ;
|

After slime stripping, the duty shall rotate as follows:

Pump 1 Standby
Pump2 | Duty1
Pump 3 Duty 2

Again after slime stripping the duty shall rotate as follows:
FILE E: \SPECIFICATION\HEROES AVENUE FUNCTIONAL SPECIFICATION. DOCO:\020368WA
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Pump1 | Duty 2 ' l

Pump 2 Standby

Pump 3 Duty 1 ;

The daily rotation (after each slime $tripping operation) shall continue as described above. The tables above
define the three possible duty selections for the pump. Upon PLC power-up, pump 1 shall be the Duty 1 Pump.

If Slime Stripping is disabled or is skipped due to a wet weather event (see section 2.4.2), or an Auto Mode Level .
Transmitter Failure (see section 2.4.1), the pump duty shall rotate as the slime stripping is due to commence. O

If the operator requests the standby or the Duty 2 pump to operate, it shall become the Duty 1 Pump and start if
the start-up conditions as descnibed in section 3.3 are met.

1.42.4 Pump Station Remote Auto Control | - |

When the Pump Station is in Remote Auto mode, the pumps shall be controlled such that the pump station
output for one pump shall be between approximatety 60 Usec (minimum) to approximately 260 l/sec (maximum).
When two. pumps operating and the wet well level is approaching surcharge level, the station output shall be
increased to at least 360 L/sec.

Control of the pump'station will be based on the current state of the wet well level with the pumps operating ina |
‘ Duty 1/Duty 2/Standby configuration. Under normal conditions, with the wet well rising and the wet well level
‘ signal valid, the site will operate in a Ievel mode affected by a Proportional/Integral/Derivative (PID) Controller
that will reside in the PLC.

The wet well level set points will be as follows: . ;

Wet Well Level Function

-5.03-:82 mAHD Stop Duty 1 Pump

-2.02:50 mAHD Stop Duty 2 Pump

-4.42.00 mAHD Start Duty 1 Pump

-2.292.00 mAHD Set point

| -1.64-76 MAHD Start Duty2 Pump

-0.2+.50 mAHD Slime Stripping Fill Level

0.050-3+ mAHD | Surcharge Imminent Alarm (Level Switch) -

The duty pump will be requested to start at minimum speed (25 Hz, this speed will be a set constant and will be
used in all Auto PLC controlled conditions as the pump minimum speed) when the wet well level exceeds the
start Duty 1 Pump level (:200-m). The pump will then operate under PID control to maintain level at the
setpoint—2.0m. The pump speed shall be capable of varying from minimum speed of 25 Hz to deliver
approximately 60 U/sec to maximum speed of 50Hz to deliver approximately 260 Vsec The modulating PID
control will continue until the Stop Duty 1 Pump level (382} is reached |

Should the level rise to the Start Duty 2 Pump Set point {1-70-m}, the Duty 2 Pump shall start. The level l :
controller shall then control both pumps at the same speed determined by the calculated PID speed to maintain o

level at the setpoint-2.0m- : o | .

" Both pumps will continue to run until the wet well level drops to the Stop Duty 2 Pump level set point(—Q—é&m) for |
a PLC adjustable time period of 30 seconds. At this point the Duty 2 Pump will ramp down to minimum speed

and stop.
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The Duty 1 Pump will coutinue to operate as described above. Should the wet well level fall to the Stop Duty 1
; » ~ Pump Set point (—&82m) after a PLC adjustable time period, the Duty 1 Pump shall ramp to minimum speed and |
stop.

If the Duty 1 Pump or Duty 2 Pump is not available for automatic operation, the standby pump shall operate in its
place. :

If the surcharge imminent alam input fails to clear within a time determined by the surcharge imminent active
timer (initially set to 120 seconds) an alamm shall be generated and sent to the operators SCADA system.

In the event that two pumps are required to start at the same time, there shall be a PLC adjustable time of 20
seconds between the starts. This shall typically occur after a wet well level instrument calibration, upon level
transmitter failure or upon restoration of power after a power failure.

Pump. start control will be temporarily inhibited while the Wet Well level Instmment Calibration Check is in
progress (refer Section 4.2.2).

1.1:42.4.1__ Auto Mode Level Transmitter Failure | |

In the event of a failure of the wet well level probe, the operating pump or pumps shall continue to operate
at the last calculated speed. Should the surcharge imminent alarm become active the Duty 1 and Duty 2
Pumps shall start (if they are not already operating) and operate at full speed, and a surcharge imminent
alarm shall immediately be sent to the operator. The pumps shall continue to operate until the level falls
below the surcharge imminent electrode for a period of 30 minuteslow-level-switeh, at which point both |
puwmaps shall ramp to minimum speed and stop.

| 4422.4.2 __ Slime Stripping

j . . The Heroes Avenue Sewage Pumping Station shall operate m—eemeﬂeu—wm&?émgs&ee%mp
_ Statien-to achieve slime stripping of the sewer main. At a daily preset time, adjdstable from the SCADA

' system, the wet well shall be allowed to fill to the Slime Stripping Fill Level {3-5m). This shall be
achleved by changmg the PID Ievel setpomt to the Sllme Stnpplng Flll kélel -A-sgnal—shall—be—sen(—ma

peint.Once the level has risen to the slime strippi 5tgrt setpomt the Duty 1 and Duty 2 Pumps shall be
operated at maximum speed. The pumps shall continue to operate for a preset time, adjustable at the
SCADA, or until the Stop Duty 1 Pump Level {<3- is reached. When the slime stripping is complete, |
the Duty 1 Pump shall stop and the Duty 2 2 Pump becomes the Duty 1 Pump as descn'bed in section 2.3.

There- shall also be a SCADA select:on to allow for Shme Stnpplng to be Enabled or Dlsabled for each

Stnppmg has not completed after one hour, the sequence shall be aborted and beth-Heroes
the Pump Stations shall revert to the normal mode of operation and an alarm

he Slime Stripping shall not be permitted to occur during a wet weather event. If the calculated Wet Well
inflow, as detemined in Sectuon 4.1.7, is above 150 Usec-or-if-a-Hockings-Street-pump-is-operating-the |
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Slire-Stripping-in which case sime stipping shall be skibped and shall-be-skipped-and-an alam |
generated. Similarly if there is an Auto Mode Level Transmitter Failure {See section 2.4.1), Slime

! : Stripping shall be skipped and an alarm generated.

Using manual valves, Heroes Avenue Pump Station can be configured to pump into the Indooroopilly
Rising Main. !f this mode of operation is implemented then Slime Stripping should be Disabled from
Cullen Avenue as the Slime Stripping is targeted at the Coronation Drive Rising Main. When Heroes
Avenue Pump Station is configured to the Coronation Drive Rising Main, Slime Stripping may be Enabled
again.

4.4.32.43  PID Controller |

i The PLD controlier shall be executed in the PLC. The set point, control terms {proportional, integral and
derivative), Auto/Manual and manual output shall all be adjustable by technical staff only. A bumpless
transfer shall be achieved in transferring from auto to manual or manual to auto.

11.42.44  Well Washing ' - N

At a daily preset start time, adjustable from the SCADA system, a well washing sequence shall be
executed. The washing solenoid valve shall open to spray fresh water on the well wa!ls This shall
‘continue for a preset durauon adjustable from the SCADA. Thl

. If water flow is not detected after a
PLC adjustable time of 20 seconds, a flow low alamn shali beratsed -The washing sequence shall
continue untit the duration-timer-has-expired, &ven if" the Tow low alamm is active. If flow is detected after
the well washing ce-is completed;-after-a-PLG-adjustable time. of 20 seconds, a solenoid failed to
close aﬁ%ﬁ;ﬂd -

The well washing erice shall also be initiated at the completion of slime stripping and after a wet well
level instrurng.nkcail%lrj;ﬁon. :

25 Backup Power Supply A

The pumpstationswitchbeard shall normally have a faerlrly—fer—eermeeuerwﬂaportable standby generator on site. (R
The transfer from normal supply to generator supply shall be via the automal:rc transfer changeover panelmanual

: o ding:_Upon power supply failure, the
PLC on board the qenelalor wril stan lhe generator and achvate me chanqeover swrtch to continue to supply
power to the pump station.
The standard Brisbane Water RTU configuration shall provide battery backup to the RTU

3.  Pump Station Functional Requirements

4:13.1 Pump Station Equipment : : [
The Heroes Avenue Pumping Staticn comprises the following equipment and instrumentation;

o Two Duty and one Standby 125 kW Raw Sewage Pumps No 1,2 and 3

Wet well level transmitter type: submers:ble Vega probe with a Vega Level Monitor located in the RTU

Cabinet.

“Surcharge imminent” Multitrode type level probe with the refay mounted in the RTU Cabinet.

“Pump Station Dry Well Flooded" Multitrode type level probe with the relay mounted in the RTU Cabinet.

Sump pump Multitrode type leve! probe with the relay mounted in the RTU cabinet.

Pump Discharge Pipe: Vega probe with a Vega Pressure Monitor located in the RTU cabinet.

Rising Main: Magnetic type Flowmeter.

Magnetic flow transmitter located in the RTU cabinet. Note: Interposing relayslpull-up resistors shall be

provided, if required, for pulse and fault inputs.

. Variable Speed Drives VSD1, VSD2 and VSD3 shall be sized to suit the pumps and shall be Danfoss |
6000 series A ' ‘
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Reflux Valve Limit Switches.

Emergency Stop on the MCC.

Emergency Stop at each Pump.

Pump Station Local/Remote Selector Switch mounted in the Switchboard.
RTU and PLC located in the Switchboard.

Pump Motor Power Transducer.

Pump Motor Current from the VSD.

‘Well washer solenoid valve with flow switch.

Dry well ventilation fan. (Existing)

Dry well sump pump. (Existing)

Site Attention Alamm situated inside the Dry Well Structure. (Existing)
Satec C191HM Power Monitor on Incoming supply

Two single phase and one three phase GPO's in the Pump stationSwitshroom ' l

= o ® © ®© ®© ® ® 0 0 © o © o

1:23.2 Signals . |
A brief description of each fault signal is given below:

4:1:13.2.1 __ Pump Station Power Available ’ I

If a “Station Power Failure” signal (provided by Power Failure Relay — PFR) is detected from the site, an
alarm will be generated after a PLC adjustable time period has elapsed. This will make all pumps
unavailable for PLC control. The alarm will be monitored at Cullen Avenue. The pumps shall become
available if the power has been restored for a PLC adjustable time, |n|t|ally 30 seconds (of sufficient
duration for the VSD's to power up and be ready for operation). v

‘ ) During a power failure penod, all alarms from the drive controls shall be inhibited to prevent nuisance
alarms. Level alarms shall continue to be monitored.

4:123.2.2 _ Pump Thermal Overload Fault

The pump thermal overload protection shall be incorporated in the pump VSD. If a thermal overload is

detected by the VSD, the VSD waming signal to the PLC will be on and the VSD will keep running the

pump at a reduced load. If the thermal overload exceeds a preset limit in the VSD, then the pump will be

stopped by the VSD and the VSD Ready signal to the PLC will be off. This will make the pump

unavailable for PLC control until the fault has cleared and the VSD has been reset (Refer to Pump VSD
. Fault in Section 3.2.5).

1433.2.3 __ Pump Thermistor Fault
The motor thermistors will be wired to the VSD and the VSD will provide protection for the pump motor.

With station power available, the presence of a pump motor thermistor fault signal will cause the VSD to
provide a Waming signal to the PLC and the VSD will keep running the pump at a reduced load. If the
thermistor fault signal persists for more than a preset time (set in the VSD), then the pump will be stopped
by the VSD and the VSD Ready signal to the PLC will be off. This will make the pump unavailable for
PLC controt until the fault has cleared and the VSD has been reset (Refer to Pump VSD Fault in Section
3.2.5).

1.4:43.2.4 _ Pump Bearing Thermistor Fault

The lower bearing thermistor shall be connected to a thermistor relay to prowde pmtecnon for the pump
bearings.

With station power available, the presence of a bearing thermistor fault signal will cause the pump to stop.
This will make the pump unavailable for operation untit the fault has cleared by pressing the local reset
¢ pushbutton.
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11.53. 2 £453.25 Pump VSD Ready and In Auto Mode

Each of the three sewage pumps at the Heroes Avenue Pumping Station will be driven by its own VSD
The local control keypad for each VSD will be mounted on the switchboard. The following control
. functions are available on the keypad:

° When the VSD is selected to Local mode, the speed can be adjusted from the potentiometer
located on the switchboard door.

o When the VSD is selected to Auto mode, it will be controlled via the remote signals coming to the
VSD with all local controf signals being inactive.

The following VSD signals will be connected to the pump station PLC:

° “VSD Waming® PLC digital input signal: this signal will be on when the VSD is powered up and it
detects one of the following listed faults:
- Mains Imbalance.

- Overvoltage or Undervoltage.

- Inverter Overloaded.
- Motor Thermal Overload.
h - Motor Themmistor Fault. -

Overcurrent.
‘ When the VSD Waming signal is detected, the VSD quI run the pump at a reduced load to let the
| motor recover and the fault to clear. If the fault does not clear within a time period set in the VSD,
then the pump will be tripped by the VSD and the “VSD Ready” PLC input signal will be off.

° “VSD Ready” PLC digital |nput signal: this sngnal will be on when the VSD is powered up and the
following conditions are not present:
| ‘ - One of the VSD Waming signals listed above has not tripped the pump.
- One of the VSD essential faults has not been detected. The VSD Essential faults are:

i a)  Earth Fault.
' . b)  Switch Mode Fault.
) Short Circuit.
d)  Auto-optimisation not OK.
) Heat-sink Temperature Too high.

f) Motor Phase Failure.

g) Inverter Fault
If any one of these essential faults is detected the VSD will stop the pump and the “VSD Ready”
PLC input signal will be off.

5
. “VSD Auto mode Selected” this signal will be on if the drive is selected to Auto on the keypad and
is ready for remote control.

. *VSD Running" this signal will be on when the drive is running.

. “VSD Running Speed" PLC analog input signal will provide 4-20mA VSD running Hz to the PLC.

. When selected to Auto mode with the pump station mode selector switch in Remote, each Variable
Speed Drive speed will be controlled via an analogue output from the PLC. The pump operating
speed will be set by the PLC as explained in Section 2.4.

A VSD will be available for PLC control if the *VSD Ready” and “VSD Auto Selected” signals are on.

The pump "VSD Ready” fault will be unlatched and the pump will become available for PLC control if any
of the following conditions are true:
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i) The pump VSD Ready fault condition is reset (VSD Ready PLC input sngnal active) and the local
reset push-button is pressed.
ii) The pump VSD Ready fault condition is reset (VSD Ready PLC input signal active) and a reset is

issued from Cullen Avenue.
i)  The Pump VSD Ready reset delay timer times out. This will be indicated by the pump VSD Ready

auto reset flag being active.

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

4:1:63.2.6 __ Pump Station Dry Well Flooded

A level switch, set above the normal operating level of the sump pump, monitors the water level in the Dry
Well. Should this level switch be activated, a prion'ty one alamm shall be generated immediately.

4:173.2.7  Pump VSD Fault Count Exceeded
The maximum number of times a VSD Not Ready signal is permitted to trip and be re-set in any 8 (eight)

. hour period shall be adjustable from the SCADA. The selection shall be 0, 1, 2 or 3 (eg if 0 is selected,

the pump shall lockout on the first trip). If the fauit count gets up to the selected limit, a fauft count
exceeded flag will be set. This will lockout the pump and will make it unavaitable for PLC control. The
pump lockout will be cleared if one the following conditions are met:

i) The local pump fault reset push-button is pressed.
if) The remote pump fault reset is issued form Cullen Avenue.

4.1-83.2.8  Pump Emergency Stop

There are two emergency stop push-buttons for each sewage pump. One is mounted on the switchboard
and the other is local to the pump at the base of the dry well. Upon detection of the operation of the
Emergency Stop pushbutton via PLC digital input signals, the Pump Emergency Stop Flag will be latched
on and the pump will be unavailable. If the station is in remote, the flag will remain latched on until the

. Emergency Stop pushbutton has been released and either the pump local reset pushbutton has been

operated or the station is switched to local. If the station is in local the fiag will remain latched on until the
emergency stop pushbutton has been released. '

The emergency stop pushbuttoins shall be hard-wiled to open the Isolating Cohtactor.

1:1.93.2.9 _ Pump Reflux Valve Failed _
The PLC will monitor the pump reflux valve microswitch digital input at all times.

The reflux valve microswitch contact states will be as follows:

Pump Stopped — Reflux Down and Reflux Microswitch Contact CLOSED.
Pump Running — Reflux Up and Reflux Microswitch Contact OPEN.

On pump startup, a PLC adjustable reflux microswitch timer of 30 second shall be started. If the reflux
valve fails to open within this time period, then the reflux valve fail to open flag will be latched on and the
pump shall stop and become unavailable for PLC control. If a pump is running and the reflux valve
closes, after a PLC adjustable 30 second delay, then the reflux valve fail to open flag, will be latched on
and the pump shall stop and become unavailable for PLC control.

The pump reflux valve fail to open fault will be unlatched if any of the following three conditions are true:

i) The local pump reset pushbutton is pressed.
i) Areset from Cullen Avenue occurs.
i) The pump reflux fail to open delay reset timer times out. This will be |nd|cated by the pump reflux

fail to open fauit auto reset flag being active.
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If a pump stops and the reflux valve fails to close within a set time period,' an alarm “Pump Reflux Valve
Closing Fault” will be generated. This condition will not cause the pump to become unavailable for PLC
- control. The closing fault will be cleared based on conditions i) and ii) above.

1:1:103.2.10 Pump Refiux Valve Failed Count Exceeded

The maximum number of times the reflux valve is permitted to trip in any 8 (eight) hour pefiod is
adjustable from the SCADA. The selection shall be 0, 1, 2 or 3 (eg if 0 is selected, the pump shall lockout
on the first trip). If the fault count gets up to the selected limit, a fault count exceeded flag will be set.
This will lockout the pump and will make it unavailable for PLC control. The pump lockout wilt be cleared

if one the following conditions is met:

i) The Local pump fault reset push-button is pressed.
ii) The Remote pump Fault reset is issued from Cullen Avenue.

1333 4.33.3 Pump Start/Stop Sequence :
A sewage pump is deemed to be available when there is power to the site, there are no failures or faults, and any
fault counters have not exceeded the defined limits.

An available pump is either running or can be started to run if the pump start conditions are met. If a pump

becomes unavailable for PLC control, it wull be stopped and prevented from startmg untit it becomes available

agam as detailed be!ow

A pump will be available for PLC control if the following conditions are met:

Pump Station Power Available

Pump VSD is Ready

Pump VSD is in Auto Mode

Pump VSD Fault Count Exceeded is Healthy

Pump Emergency Stops are Healthy '

Pump Reflux Valve Failed is Healthy

Pump Reflux Valve Failed Count Exceeded is Healthy

If any of these conditions are not met, then the pump is unavallable for PLC control and will not be able to be
started automatically or locally via the local start push-button.

The pump individual control function monitors any request for the pump to start andlor stop. This results in the
issuing of a start or a stop command to the pump.

The pump will start if all the following conditions are true:

i) -The pump is available for PLC control.
i) The pump is not locked out.

iii)  The pump is requested to run.

The purﬁp will stop if any of the following conditions are true: : .

i) - The pump is requested to stop.
ii) The pump is no longer available for PLC control.

When the pumping station is switched to local mode, any running pump will be stopped and the PLC will perform
no automatic pump controis until the station is returned to remote.

With the station in local, the pumps can be started via the “Start” pushbutton mounted on the switchboard. The
pump will run until the “Stop™ pushbutton is pressed.
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Thelstart-up sequence for a pump will be executed in the following manner.

! . e Wet well level transmitter signal reaches pump start set point (for the pump in Remote mode) or pump

§ Start push-button is pressed (for the pump in Local mode).

‘ . Energise the VSD Run/Stop relay. The VSD starts at minimum running speed (25 Hz), the VSD running
relay changes state to indicate the pump is running. Set VSD rail to ramp timer at 30 secs delay (initially).
Reflux Valve Limit Switch delay timer (0 — 30secs) is energised.
If the Reflux Valve Limit Switch breaks before Reflux Valve Limit Switch delay timer- expires, then the
energised run relay remains energised.

. Pump running light on local pane! is energised.

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

‘e Wet Well Level is at the pump stop set-point (for the pump in' Remote mode) or the Pump Stop
Pushbutton is pressed (for the pump in Local mode).

De-energise VSD Run/stop relay, VSD deceleration is initiated.

Start reflux timer (0 — 60secs) delay.

Once the VSD has ramped down to OHz, the VSD running signal will be inactive.

Run light on local panel is de-energised. A

! The Emergency Stop séquence for a pump will be executed in the following manner:

MCC Emergency Stop pushbutton is pressed.
This will open the pump isolating contactor
De-energise VSD Run/stop relay.

Run light on local panel is de-energised.

4.  PLC Functionality

1.44.1 RTU and PLC Alarms and Calculations
‘ The following is a summary of the alarms performed in the RTU:

i) RTU Power Fail Alarm.
ii) RTU Low Battery Alarm.

" The following is a summary of the alarms and calculations performed in the PLC:

. iii)  Station Power Fail Alarm.
; _ iv)  WetWell Level.
Lo v)  WetWell Volume.
' vi)  Wet Well Monitor.
vii)  Wet Well Inflow and Inflow Integration.
vii)  Wet Well Overflow Volume.
ix)  Wet Well Surcharge Probable Alarm.
X) Wet Well Surcharge Imminent Alarm.
xi)  Wet Well Surcharge Occurrence Duration and Alarm.
xii)  Flow Rate Conversion.
xiii)  Delivery Flow Rate Monitor.
xiv)  Flow Rate Integration.
xv)  Pressure Measurement Conversion.
xvi}  Delivery Pressure Monitor.
xvii)  Pump Availability.
xviii) Pump Running.
xix)  Pump Number of Starts.
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xx)  Pump Hours Run. . ‘
xxi)  Pump Reflux Valve Failure. ' |
' xxii) Pump Variable Speed Drive Not Ready. ' ' :

| xxiii) Pump Variable Speed Drive Waming. '
L xxiv) Pump Emergency Stop :

xxv) Plant Availability index for Pumps.

xxvi) Plant Utilisation Index for Pumps.

xxvii) Hydraulic Power Consumption.

xxviii) Electrical Power Consumption.

xxix) Motor Current Monitor.

xxx) Motor Power Monitor. : 4 |

xod)  Motor Efficiency. '

i) Pump Not in Auto Mode.

xxxiii) Pump Running Speed.

xxiv) Pump Speed Control.

0oxv)  Well Washer Control. ‘ ,

xvi) Pump Blockage Alarm. , ,

xavii) Pump Station Electrical Surge Protection Alarm : '

A brief description of each item is given below.

1.114.1.1___RTU Power Fail Alarm | ,

! 4 When a “RTU Power Failure” (derived from battery charger input under voltage) signal is detected from :
the site, an alarm will be generated after a pre-defined time period has elapsed. ‘

4.4.24.1.2 _ RTU Low Battery Alarm | |
When a “Battery LOW" signal is detected from the RTU battery, an alarm will be generated after a pre- -
defined time period has elapsed. }

1.1.34.1.3 _ Station Power Fail Alarm |
Refer to section 3.2.1. ' -

414414 Wet Well Level ' |
The Wet Well level is derived from the standard 4-20mA analogue signal scaled in MAHD (Metres
Australian Height Datum). _

The level readings will be clamped and alarmed at the minimum and maximum levels. of the level probe
with a preset percentage vanance. A filtered level will be calculated over a 5 by 5 second sampling

periods.

1.1.54.1.5 _ Wet Well Volume ' | |

The Wet Well Volume is derived from the Wet Well Level. The level is compared against an adjustable
look up table that derives a volume based on level segment entries.

1.1.64.1.6 __Wet Well Monitor 4 |
The filtered wet well level will be checked for operator adjustable limits. At PLC iniialisation the limits will
be set to default values stored in the PLC. o :

1.4.74.1.7 _ Wet Well Inflow and Inflow Integration ~ | f

Flow into the wet well will be calculated using the wet well level. From the wet well level signal and using
provided constants, the storage value (in cubic metres) for any wet well level can be determined. At ;
~ constant specified periods an increase in storage capacity will be calculated for that period. The increase ;
‘will be converted to litres per minute inflow value. This calculation will only occur when the pumps are not ;

in operation.
FILE E\SPECIFICATION\HEROES AVENUE FUNCTIONAL SPECIFICATION.DOCGAG28368WAATEND

0O SSURUSETHESEHERD [N EUNGRONAL GATHGN.-DQG 11

ONAL-SR CATION-BOCO\D20368WAA NDER- DOCSIMERCHANGES ROS
wlv E11

JEN

RBOCSWMSE\CHANGE S POSTISSURISE. THESE\HEROES A

i
|
Q-Pulse Id TMS993 Active 10/12/2014 Page 298 of 317 :




SP103 Heroes Avenue Indooroopilly SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Section 3.2 OM Manual

L During times when pumps are operating the inflow will be assumed to be equal to the outflow. This is due
to the fact that the pumps shall operate on level control to maintain a fixed wet well level. Under steady
state conditions (ie no change in wet well level) the outflow shall equal the inflow.

During Slime Stripping (filling and operation of the pumps), the inflow shall be clamped at the last ,
calculated value prior to the start of Slime Stripping.

The measured inflow shall be integrated to give a cumulative total, in kilolitres (kl), of the flow through the
sewage system site. The daily flows shall be used in reports. ;
]

Integration of the flow during periods where the Wet Well Level signal is determined to be invalid will use
a zero value for Flow Rate.

1:1.84.1.8 _ Wet Well Overflow Volume .

The overflow volume shall be calculated during the overflow incident from the time that the level is above

the overflow level and from the look-up table rela’ang the volume ﬂowmg through the overflow to this

height. The overflow volume shall be recorded for use in reports. oo

The overﬂow volume calculation shall be performed every 5 seconds when a surcharge is occurring.

1:1.94.1.9 _Wet Well Surcharge Probable Alarm

A “surcharge probable® alarm level will be generated when the predicted time to overflow is 30 minutes or ;
less. The alamm calcuiation shali be initiated when the level in the wet well is above the Duty 2 pump start .
! : level for a PLC adjustable period of time and shall be reset when the wet well falls below this fevel. (

The rate of change in level shall then be calculated over a rolling 5 minute period.

From the actual level in the wet well, the overflow level and the rate of change of level, a predicted time to
overflow shall be calculated. If this time is less than 30 minutes, an alarm shall be generated.

This alarm shall be used to initiate an indication on the detail page of the time of day when the predicted
surcharge will occur (ie. time of day of alarm plus predicted time until surcharge). ’

A “surcharge imminent” alarm will be generated when the “Surcharge Imminent” level switch, mounted

I
| 1:1-104.1.10 Wet Well Surcharge Imminent Alarm | !
300mm below the overflow level is activated. !

I

: Note that the Surcharge Imminent Alarm is not raised if a Wet Well Calibration is in progress (refer to
. Section 4.2.32). This is due to the Calibration using the Surcharge Imminent Electrode as the sequence |

b
tenmnator !

Once activated, an alarm dead band shall maintain this alarm active for a minimum period of ten (10)
_minutes. '

1.1:114.1.11_Wet Well Surcharge Occurrence Duration and Alarm . | !

A surcharge occurs when the sewage level is at or above a level 25mm below the overflow level. Once
this alarm has been activated, an alarm dead band shall maintain this alam for a minimum period of ten ,

(10) minutes.-

The surcharge incident duration shall also be calculated. The duration of a surcharge incidé_nt shall be
defined as the time from which a “surcharge occuming” alamm becomes active until the same alarm ;
becomes inactive. The beginning time and the end time of the surcharge incident shall be recorded for

use in reports.
h l
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1-1-124.1.12 Flow Rate Conversion

The flow rate is derived from standard 4-20mA analogue signal scaled in litres per second (l/sec) For the
flow meter signal, a “Flow Rate Conversion® is performed to get the equivalent flow rate in kilolitres per

day (kl/Day).

Flow rate readings will be clamped at the minimum and maximum flow rate of the flow meter range with a
preset percentage variance.

1:1:134.1.13 Delivery Flow Rate Monitor . »
The Delivery Flow Rate Alarm function will monitor flow rate signal from the Delivery Flowmeter. Flows
beyond the alarm limits will cause alarms to be generated.

Separate hlgh and low alarms shall be provided for each single and parallel pump combination.

The alarm limits used are:

i) With one Pump mnnlng alone:  One Pump - High Flow Limit, and
One Pump - Low Flow Limit.

ii) With two Pumps running: Two Pumps - High Flow Limit, and -
' . " Two Pumps - Low Flow Limit.

The alarming for flow shall be inhibited when there are no pumps running to avoid nuisance alams.

When a pump begins to run, has just stopped, is ramping from minimum speed as part of the startup or is
ramping to minimum speed as part of a shutdown, the Flowmeter Inhibit Alarm Timer (set to 30 secs)
shall begin timing. The alarming for flow shall be temporarily inhibited until after this tlmef expires.

11-144.1.14 . Flow Rate Integration
The pump station flow meter shall provide a pulse signal to the PLC to allow accurate flow integration.
The PLC shall provide a total flow in kilolitres (kI).

The PLC shall calculate and retain total flow figures with sufficient significant figures for at least one year's
operation.

Facilities shall be provided for the operator at Cullen Avenue to overwrite the calculated figures to comect
emmors. This includes the resetting of the total flow figure to zero.

The system shall also flag “invalid” readings due, for example, the loss of input signal from the associated
flow meter or upon detection of a *Flowmeter Fault” PLC digital input signal.- Invalid flow rate readings wili
not be included into the integration calculation. The total flow figure will, however, be flagged as “invalid”.

The flow invalid signal will not be automatically reset after the flow rate signal comes good. All recorded
data for the period that the flow rate input signal was invalid shall be flagged as “invalid® reading. The
invalid signal will be reset after an updated value foliowed by an overwrite signal is applied to the volume

figure or the volume figure is reset to zero.

At predefined periods the accumulated flow shall be reset to zero for accumulation calculaticns for the
next period. (ie. Water flow meters will be reset once a year, where as sewage ﬂow meters will be reset

daily).

1+-1:154.1.15_ 1 5 Pressure Measurement Conversion

_ The Pressure measurements Conversion will calculate the equnvalent pressure in kiloPascals (kPa) and

Metres Above Australian Height Datum (MAHD). The field input shall be read as kPa.
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‘ Pressure readings will be clamped at the minimum and maximum pressure.readings for the pressure
C gauge range with a preset percentage variance.

The pressure in kPa is required to be converted to Meters Water Gauge (MWG).

Conversion to MWG

Pressure kPa is converted to MWG by dividing by a conversion factor.
Pressure (MWG) = Pressure (kPa)/k
| Where:

. Pressure (kPa) is the engineering units signal from the pressure transmitter in kPa units.
. Pressure (MWG) is the pressure in meters water gauge.
. k is the kPa to MWG conversion factor of 9.803.

P . Conversion to MAHD
o » The pressure MAHD is calculated by adding the elevation value of the pressure transducér to the
i pressure measurement.
) Pressure (MAHD) = Pressure (MWG) + Ep (MAHD)
! Where:

! o . Pressure (MWG) is the pressure in metre unit. -
‘ . Ep (MAHD) is the elevation of the pressure transducer.
° Pressure (MAHD) is the pressure in MAHD unit.

‘ 1:1164.1.16 Delivery Pressure Monitor
| _ The Delivery Pressure Alarm function will monitor pressure signals from - Delivery Pressure meter.
: Pressure signals beyond alarm limits will cause alarms to be generated.

f Séparate high and low alarms shal be provided for each single and parallel pump combinations.

e The alarm limits used are:

i) With one Pump running alone: ~ One Pump - High Pressure Limit, and : '
: One Pump - Low Pressure Limit [
1 ii)  With two Pumps running: - Two Pumps — High Pressure Limit, and C

’ Two Pumps - Low Pressure Limit : f

The alarming for pressure shall be inhibited when there are no pumps running to avoid nuisance alams. .

When any one pump begins to run or stop, the pressure Inhibit Alarm Timer (set to 10 secs) for the
pressure meter shall begin timing. The alanmng for the pressure meter shall be temporanly inhibited unti!

after the time expires. . ‘

1.1.474.1.17_Pump Availability _ |
Refer to Section 3.2. ‘ ;

1:1.484.1.18_Pump Running : S | ' ,
The Pump Running function will determine whether a particular pump is running or stopped by monitoring '

the Pump Variable Speed Drive “VSD Running® digital mput
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. 4:4.184.1.19 Pump Number of Starts
The Pump Number of Starts function will monitor and calculate the number of pump starts that have
occurred since reset. .

A pump, when selected in remote, is only permitted 12 starts within any 1 hour period. To ensure this -
limit is not exceeded, the pump will not be permitted to start again for five (5) minutes after the pump
“completes a full start-up sequence. This will ensure that only a maximum of 12 pump starts can occur for

each pump every hour.

- : In the event of a surcharge, or the pump station being selected is in Local Mode, this lockout will be
| disabled allowing the pump to start. :

4:1-204.1.20 Pump Hours Run
The Pump Hours Run function will monitor the number of hours that a pump has been runmng:smn—by—a
pump-

1.1:214.1.21_Pump Reﬂux Valve Failure |
Refer to Section 3.2.9.

1.4-224.1.22_Pump Variable Speed Drive Not Ready I
Refer to Section 3.2.5.

1.:234.1.23 Pump Variable Speed Drive Warning o |
Refer to Section 3.2.5. : :

1:4:244.1.24 Pump Emergency Stop , . ‘ . l
Refer to Section 3.2.8. ' '

1.1-254.1.25 Plant Availability Index for Pumps ' ' '

- A progressive monthly plant availability index shall be calculated for each group of functionally related
plant. An item of plant is said to be "available® whenever nomal operation is possible, ie. when the
following conditions are tme

S i) The equipment is available for normal operation (ie. not local, power avallable and no tripped

faults).
ii) The equipment is not locked out anda request to operate has been made.

For each item of plant, including sewage pumps, and remote controlled valves, the times and dates for
changes in the “plant availability” shall be recorded for use in the calculation of a plant availability index.

NOTE: The time and date of changes in the “plant availability> will be stored in an analogue history buffer
at the master station. A process called “histproc” will handle this functionality. ,

At any instant, percentage availability “A” shall be given by:
- A = (Capacity Available / Capacity installed) x 100

The plant availabitity index shail be the progressive mean of “A” above, reset at the begmmng of every
month.

A low prionty “station outage” alarm shall be produced and used to initiate reports when the plant
availability for the group of functionally related plant falls below an operator adjustable mlmmum |
percentage. ‘
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The intention is that the alarm should indicate when insufficient plant is available for nomal design
operation. For example, in a site with three pumps where one is nommally for standby, the alarm shall be

initiated when the plant availability is less than 2/3.

$:1.264.1.26 _Piant Utilisation Index for Pumps
A progressive monthly plant utilisation index shall be calculated for each group of functionally related
plant. An item of plantis said to be “utilised” when it is operating normally, ie. pump is on-line or running.

At any instant, the percentage utilisation *U" shall be given by:
U = (Capacity Operating / Capacity Installed) x 100

The plant utilisation index shall be the pmglesswe mean of “U" above, reset at the beginning of every

month.

$4274.1.27 Hydraulic Power. Consumption
The Hydraulic Power Consumption will be used to calkculate Motor Efficiency as expialned in Section
4.131.

Daily hydraulic power consumption shall be calculated for each single pump from the product of pressure

“and flow as follows:
Ph=K*Fe*M*dT
Where:
Ph - the hydraulic pbwer consumption (kKWHr)
Fe - _the pump delivery flow rate (I/sec) denved (see "Flow Estimation” below)
M - the differential pressure generated by the pump (see "Differential Pressure”
below)
K- an estimated constant derived from the pump test characteristics relatmg the
product of F * P to power (kW)
dar - the number of hours in the integration period (24 hours)

In order to calculate the hydraulic energy supplied by a pump, it is necessary to measure the differential
pressure (M) and the estimated generated flow (Fe}.

Flow Estimation, Fe
When one pump is operating, the flow used in the efficiency calwlabon shall be the measured flow from

the flow meter signal.

When two pumps operate in parallel, they shall operate at the same speed and the flow for each pump
shall be assumed to be half of the total flow. ,

Differential Pressure, M .
The differential pressure can be calculated using pump delivery pressures less pump suction pressure:

M = Delivery Pressure - Wet Well Level (MAHD)

Where:
‘Ms the differential pressure generated by the pump

The calculations shall not be carried out when a pump is not operating, ie the last calculated value shall

be retained as the current value.
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It shall be possible for the operator to readily adjust calcutations and constants. Adjustments would, for

example, be required when a pump is replaced or overhauled.

4:4.284.1.28 Electrical Power Consumption

The Electrical Power Consumption calculation will work out the electrical power consumption of each
pump. Power consumption shall be calculated using the motor kW readings and by integration over the

operaling time.
Pe=P " dT
Where:
Pe - the electrical power consumption (kWHr)
P - power (kW) reading
dT - the number of hours in the integration period.

Daily electrical power consumed for each single pump shall be calculated.

The calculahons shall not be carried out when a pump is not opemtmg ie the last calculated value shall

be retained as the cument value.

it shall be possible for the operator to readily adjust calculations and constants. Adjustments would, for .

example, be required when a pump is repiaced or overhauled.

1.4.294.1.29 Motor Current Monitor

The Motor Current sequence will monitor the motor current signal and generate appropnate alarms. High

and jow alarms shali be provided for each motor current monitored.

Alams shall be mhabrted when the pump is off. Alarms shall also be inhibited for.a given period of time

after the pump starts running.

Each pump wifi have an individual PLC adjustable time delay period initiaily set to 30 seconds.

$:1:3064.1.30 Motor Power Monitor

The Motor Power function w1|| monitor the motor power (kW) 51gnal perform signal fitering, and generate .

appropriate high and low alarms for each pump.

Each single and parallel pump combination shall have separate upper and lower alam limits. The
alarming for a given pump, shall be inhibited when the pump stops running. The high and low alarm flags
shall not cause any control action to be initiated, eg stopping a pump already running.

‘When another pump starts to run, the Pump Power [nhibit Alarm Timer (set to 30 secs) for the operating
pump shall begin txmmg The alarming for each pump shall be temporan[y inhibited untxl after the timer

times out.

1:1-314.1.31 Motor Efficiency

The motor efficiency will be calculated as the ratio between the hydraulic power consumption, Ph, over
the electrical power consumption, Pe, measured over the same period of time:

Ph
Ee=—x100
Pe )
Where: :
Ee - percentage motor efficiency
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Pe - electrical power consumption
Ph - hydraulic power consumption

Separate efficiency calculations shall be carried out for each pump.

1.4.324.1.32 Pump Not in Auto Mode [
Refer to Section 3.2.5.

1.1.334.1.33 Pump Running Speed . l
Each pump VSD will provide a 4-20 mA analog input to the PLC to indicate the pump running speed. The
PLC will monitor this signal.

1.1.344.1.34_Pump Speed Control |

- When the pumping station is in Remate mode, the pump speed will be controlled by the PLC as explained
in Section 2.4. When the pumping station is in local mode, the pump speed will be controlled from the
speed potentiometer.

S 1.:254.1.35 Well Washer Controf | | |
‘ | Refér to Section 2.4.4.

1.4.364.1.36_Pump Blockage Alarm |

in order to detect possible blockage of the pump impeflers, a "Pump Blockage® alam shall be raised by
) the PLC. This shall occur after a PLC adjustable time period if the pump speed is 50Hz and the pump
flow is less than 60 Vsec. This shall be a priority one alarm.

1.4.374.1.37 Pump Station Electrical Surge Protection Alarm

If-the surge diverters on the incdming supply fall to 60% capacity due to their operation in diversion of
[ surge voltages, an alarm shall be initiated. This signifies that the surge diverters should be replaced at
' the next maintenance opportunity.

1.24.2 RTU'and PLC Controls and Sequences .
Initially after power up or after downioading new code, the RTU shall perform the following control:

. Set the communication destination fo Cullen Avenue
The PLC shall perform the following control:

Set Pump 1 as Duty 1 pump.

Reset the duty lock flag.

Set the first initialise flag after downioading only.

Set the PLC start flag. This flag will be reset after the first scan.
Set the first power up flag after restoration of power only.

Reset the battery fault flag.

The following is a summary of the controls and sequences performed in the PLC:

a) Cathodic Protection Test Sequence

b)  Wet Well Level Instrurment Calibration Check
¢}  Pump Duty Selection

d) Pump Station Control

€) Pump Individual Control

f) Pump Status Indication Lamp
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Presented below is a brief description of each item and its functionality.

| 1:1:14.2.1___ Cathodic Protection Test Sequence

|
‘ The Cathodic Protection Test Sequence will control the cathodic protection equipment and monltor its .
performance. The following PLC configuration shall be provided to allow for mterfacmg to the existing

Cathodic Protection equipment.
The monitoring and control sequence shall be as follows:

a)  The digital input "CP power available* shall be continuously monitored and, upon change of state,
logged and alarmed.

b)  The rectifier voltage and cument shall be continuously monitored and alarmed and logged if the
values are above or below alam limits. These alarm limits shall be readily adjustable by the
operator from the control page. Upon the above alam being initiated, the rectifier unit shall be de-

_energised via the digital output "De-energise CP rectifier unit®, until the local or remote reset is

activated.

C c)  Atpredetermined times, selectable by the operator from a control set-up page at Cullen Avenue, a

test sequence shall be initiated. It shall also be passible to initiate a sequence at any time by

; ~ "manual” selection. !t is likely that the sequence will be initiated no less frequently than once a
! month or more frequently than once every 12 hours, ie _

12 hours <= time between test sequences <= 1 month.

d)  When the test sequence is initiated, the digital output "connect CP reference electrodes® shall be
1 , “energised. After this relay is energised, the reference electrode “"on potential” voltages shall be
monitored, logged and alarmed if the values are above or below alarm fimits. These alarms shall

be readnly adjustable by the operator from the control page.

e) Upon completion of the above and after a time delay of one second, the digital output “De-energise
\ . CP recfifier unit" shall operate, causing the reference voltage to decay, After a SCADA adjustable
{ ' ~ time of between 0.1 and 60 seconds, the analog “off potentiai® shall be monitored, logged and
‘ alarmed if the values are above or below limits. These alarm limits shall be readily adjustable by

;/ ' | the operator from the contro! page.
|

f) After the completion of the above, the refay "Connect CP reference electrodes” and refay "De-
energise CP rectifier unit® shall de-energise and the sequence retums to the start.

: 1:1.24.2.2  Wet Well Level Instrument Calibration Check
' The controls shall include a Wet Well "Calibration Check® sequence. Thus sequence is used to check the
vahdlty of the level probe reading. ,

The sequence shall either be initiated remote manually (by an operator) or automatically (on a monthly
basis at predetermined times and dates). The automatic start of the calibration shall stilf require operator

confirmation before starting; this is to cater for wet weather conditions.

it shall be possible for the operator to readily inhibit automatic and manual operation.
Once a calibration check is initiated, the following.shall occur: -

i) .The sequence shall begin by stopping all operaﬁng pumps.

i) Normal controls and related level alarms shall be inhibited.
i}  The level in the wet well will increase until the “surcharge imminent” electrode is reached. The

level of the wet well shall be recorded at this point and compared with the known level of the
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*surcharge imminent” eleckrode. An alarm shall be generated . if the level is not within 25 mm of the

surcharge electrode level.

iv)  The pumps shall start.
v)  Ashort PLC adjustable time delay shail be allowed for the level to fall during which time normai

level alarms shall remain inhibited.
vi)  Control and associated alams shall refumn to normal.

“During the calibration the following actions can take place:

i) The operator can inhibit/stop the calibration sequence.
ii) If a site worker switches the pumps to local mode while the calibration sequence is in pmgless the

sequence is suspended.
i)  The operator is nofified of the suspension. Once the pumps have retumed to remote mode the

calibration shall restart from the beginning of the sequence, only after acknowledgment from the

operator. .
iv)  If the duration of a calibration sequence exceeds 1 hour the operator shali be notified.

1.1.34.2.3 __ Pump Duty Selection : I
See Section 2.3.

1.1-44.24 _ Pump Station Control ]
See Section 2.2.

1.3-54.2.5 _ Pump Individual Control ' |
See Section 3.2. ' :

1.1.64.26  Pump Status Indication Lamp ' l

The Pump Status Indication Lamp PLC output will remain steady on if the pump has completed its start up
sequence and the pump VSD running input is active. The lamp will remain active untit this signal

becomes inactive.

The pump status indication lamp will flash slow (1 sec on / 1 sec off) if the pump is unavailable for PLC.
control. The lamp will cease to flash slow when the pump becomes available for PLC control.

The pump status indication lamp will flash fast (0.2 sec on / 0.3 sec off) if the pump is locked out due to
the lock out fimer not expired. The lamp will cease to flash fast when the lockout timer expires.

4:34.3 Summary of PLC Generated Alarms ' ‘ I

The following alarms will be generated by the PLC and sent to Cullen Avenue. Most of these alamms are point
attributes that are set and reset using handlers in the PLC. . Some, however are adual digital inputs {DIT} and :

pseudo digital inputs {DIP) allocated a channet in the PLC. i

Code Alarm Description Type !
.| stnXmainsFail ‘ Power Fail Alarm DIP

stnXsrgprotFail Pump Station Electrical Surge Protection Alarm DIP

rtuXmainsFail RTU Power fail Alarm DiP |

rtuXbatteryAlarm RTU Battery Alarm DIP I

wwiXjevellnvalid . Wet Well Level Invalid DIP |

wwixhighAlarm Wet Well High Leve! DiP !

wwiXlowAlarm .| Wet Well Low Level : - - DIP !

wwiXsurchPrbAlm Surcharge Probable Alam ‘| DIP '
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Code Alarm Description Type
wwiXsurchimmAim Wet Weli Surcharge Imminent Alarm DIP
wwiXsurchOccAlm Surcharge Occurring Alarm DiP
fiwXinvalid Flow Rrate ilnvalid DIP
fiowXlowAlam Flow fRate Low Alarm Flag DIP
fiwXhighAlarm Flow fRate High Alamm Flag DIP
flwXvolinvalid Volume Invalid Flag ' DIP
preXinvalid Pressure Invalid Flag DIP
preXalarminhibit Pressure Alarming Inhibited DIP
preXlowAlarm Pressure Low Alarm Flag -DIP.
preXhighAlarm Pressure High Alam Flag DIP
pmpXrfixOpenFit Reflux Valve Fail to Open Flag DiP
pmpXrflxOpenRst Refivx-Reflux Valve Fail To Open Fault Auto Reset | DIP

Flag .
pmpXrfixCloseFit Reflux Valve Closing Fauit Flag DIP
pmerﬂxOpenExcd' Reflux Valve Fault Count Exceeded Flag DIP
pmpXVSDWam VF Drive Waming Flag DIP
pmpXVSDFautt VF Drive Not Ready Flag DIP
pmpXVSDExcd VF Drive Fault Count Exceeded Flag DIP
pmpXVSDAuto VF Drive in Auto Mode Fiag DIP
pmpXVSDReset VF Drive Trip Auto Reset Flag DIP
pmpXemergencyStp Emergency Stop Pushbutton Fault Flag DIP
pmpXlockout Lockout Flag DIP
pmpXpmpWellFlood Pump Well Flooded Fault Flag DIP
stnXoutage - Pump Station outage alarm DIP
pmpXcurrLoAlarm Current Low Alarm Flag DIP
pmpXcurrHiAlarm Current High Alarm Flag DIP
pmpXmotorPwrLoAl Power Low Alarm Flag DIP .
pmpXmotorPwrHiAl Power High Alarm Flag DiP
cprXrectVoltLoAl Rectifier Voltage Low Alamm DIP
cprXrectVoltHiAl Rectifier Voltage High Alamm DIP
cprXrectCmtLoAl Rectifier Current Low Alarm DIP
cprXrectCmtHiAl Rectifier Current High Alarm DIP
cprXonPtniLoAl Refr Electrode On Potential Lo Alarm DIP
cprXonPtnlHiAl Refr Electrode On Potential Hi Alarm DiP
cprXofPtniLoAl Refr Electrode Off Potential Lo Alarm DIP
cprXofPiniHiAl Refr Electrode Off Potential Hi Alarm DIiP
wwiXcaliFault Calibration Error Alarm Flag DIP
wwiXcaliStrtReq Operator Initiate Calibration Check Request DIP-
wwiXcaliFailed Calibration Sequence Failed Flag DiP
wwiXcaliAborted Calibration Aborted Flag DIP
wwicaliLocAbort Calibration suspended due to Local Mode swrtch DIP
wwiXcaliRemResum

Resume Calibration Check after Suspend Rqst

T
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- _____________JJ

: Code Alarm Description -Type
; : stnXoperate Duty Pump Required to Operate DIP
) pmpXfault Pump Failure Status DIP
ssXskipped . Slime Stripping Skipped Due to Wet Weather Event | DIP
ssXAborted Slime Stripping Aborted DiP
cprXpwrfit CP Power Available _ DIP
pmpxblk Pump Blockage Alarm ~ |or
‘ Well Washing Flow Low DIP
Well Washing Solencid Valve Failed to Close DIP
i Pump x Motor Current High DIP
Pump x Motor Cumrent Low Dip
Pump x Motor Power High ‘ DIP
Pump x Motor Power Low DiP
Generator Fault DiP
Generator Failed DIP
Generator Fuel Low DIP J
;‘ 5 VO Listing ,

The following /O List is the proposed minimum O associated with the Heroes Avenue Pumping Station PLC.

The final list will be developed by the contractor to reflect the details of the equipment supplied.
At the completion of commissioning there shall be 10% spare /O of each type.
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Digital Input Card No 1 - Rack 1 Siot 3

Address Mnemonic Description LED Off LED On
BI1 P1Pwr Pump No 1 Power On Oft On

DI2 P1StPB Pump No 1 Start Pushbutton Not pressed | Pressed

Di3 P1LSpPB Pump No 1 Stop Pushbutton Not pressed | Pressed
Di4 P1LRst Pump No 1 Local Reset Pushbution Not pressed | Pressed

DI5 P1SpPB Pump No 1 MCC Emergency Stop Pushbutton Pressed  |Not pressed
DI6 P1 Pump No 1 Bearing Thermistor Trip Not Tripped | Tripped

D7 P Pump No 1 Stator Housing Water Detected Water No Water
DI8 P1VSDW Pump No 1 VSD Waming No Wamning | Waming
D9 PIVSDRD  |Pump No 1 VSD Ready Notready ~|Ready

Do P1VSDA Pump No 1 VSD Auto Selected Notin Auto |Auto

D11 P1VSDR Pump No 1 VSD Running Not running  { Running
D12 P1 Pump No 1 Thermistor Trip Not Tripped | Tripped
DI13 P1Rflx Pump No 1 Reflux Valve Micro Swilch Valve Open | Valve Closed
Di14 Pump No 1 Isolating Contactor Closed Open Closed

DI5 Pump No 1 Field Emergency Stop Pushbutton Pressed Not Pressed
DI16 ‘
Digitat Input Card No 2— Rack 1 Slot 4

Address | - Mnemonic Description LED Off LED On
DN |P2Pwr Pump No 2 Power On | |off On

D118 P2SPB Pump No 2 Start Pushbutton Not pressed |Pressed
D9 P2LSpPB Pump No 2 Stop Pushbutton. Not pressed | Pressed
DI20 P2LRst Pump No 2 Local Reset Pushbutton Not pressed | Pressed
DI21 P2SpP8 Pump No 2 MCC Emengency Stop Pushbutton - Pressed Not pressed
Di22 P2 Pump No 2 Bearing Thermistor Trip Not Tripped | Tripped
D123 P2 Pump No 2 Stator Housing Water Detected Water No Water
D124 P2VSDW Pump No 2 VSD Waming No Waming |Waming
DI25 P2vSDRD Pump No 2 VSD Ready Notready |Ready

Di26 P2VSDA Pump No 2 VSD Auto Sefected Notin Auto {Auto

D127 P2VSDR Pump No 2 VSD Running Not running | Running
D128 P2 Pump No 2 Thermistor Trip Not Tripped | Tripped
DI29 P2Rfix Pump No 2 Reflux Valve Micro Switch Valve Open | Valve Closed
DI30 Pump No 2 Isalating Contactor Closed ' Open Closed

DI Pump No 2 Field Emergency Stop Pushbutton Pressed Not Pressed
DI32
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Digital Input Card No 3 - Rack 1 Slot §

Ad_dress Mnremonic Description LED Off ‘LED On
DI33 P3Pwr Pump No 3 Power On. Off On

Di34 P3SrPB Pump No 3 Start Pushbutton Not pressed | Pressed
DIi3s P3LSpPB Pump No 3 Stop Pushbutton Not pressed | Pressed
DI36 P3LRst Pump No 3 Local Reset Pushbutton Not pressed | Pressed
DI37 P3SpPB Pump No 3 MCC Emergency Stop Pushbutton Pressed Not pressed
DI38 P3 Pump No 3 Beaning Thermistor Trip Not Tripped | Tripped
D139 F3 Pump No 3 Stator Housing Water Detected Water No Water
DidQ P3VSDW Pump No 3 VSD Waming No Waming | Waming
DI41 P3VSDRD Pump No 3 VSD Ready Notready |Ready

D42 P3VSDA Pump No 3 VSD Atito Selected Notin Auto |Auto

DI43 P3VSDR Pump No 3 VSD Running Not running | Running
Di44 P3 Pump No 3 Themistor Trip Not Tripped | Tripped
D45 P3Rfix Pump No 3 Reflux Valve Micro Switch - | Valve Open | Vaive Closed
Dl46 Pump No 3 Isolating Contactor Closed Open Closed

DI47 Pump No 3 Field Emergency Stop Pushbutton Pressed | Not Pressed
Di48 ' '
Digital Input Card No 4 - Rack 1 Slot 6

Address Mnemonic Description LED Off LED On
D49 PRst F_’ump Station Site Attention Alarm Reset NotReset {Reset

DIs0 PstPWR Pump Station Site Power On Noton On

Di51 PstLR .| Pumgp Station Selector Locai/Remote Local Remote
D52 PstSrg Pump Station Surcharge Imminent Level Switch High Not High
DIS3 Spare o

DIS4 Pstint Pump Station Cubicle Door Open Closed Open

DIS5.  |PstFit Pump Station Flow Meter Fault Faut No Fautt
DIS6 PstPls - Pump Station Flow Meler Pulse -|NoPulse  |Pulse

DIs7 Well Washing Flow Switch No Fiow Flow

D158 Pump Station Dry Well Flooded Flooded Not Flooded
DI59 Pump Station Electrical Surge Protection Healthy Not Healthy
DIsg Spare

DI61 Spare

Dlg2 Cathedic Protection Alarm Reset

Di63 Cathodic Protection Power Availabie

Die4 Spare 1 |
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| Digitai Input Card No 5 - Rack 1 Slot 7
. Address Mnemonic Description LED Off LED On
| DI6S Generator Fault '
DI66 Generator Failed
‘ DI67 Generator Fuel Low
| Di68 Generator Running
Dig9 Generator Connected
Di70 Spare
| DI7 Spare
: |pi72 Spare
Di73 | Spare
DI74 Spare
| oIz Spare
9 DI76 Spare
o e
; Di78 Spare
| Dir9 Soare
. DI80 Spare
Digital Output Card No 1 - Rack 1 Slot 87 : _
-Address _ Mnemonic Description | LEDOft LED On
DO1 P1Sts Pump No 1 Status Not running | Running
DO2 PIFRST Pump No 1 Fault Reset ‘ Not reset Reset
DO3 - | Spare -
; DO4 P1VSDRn Pump No 1 VSD Run Stop Run
| DO5  |P2Sts Pump No 2 Status | Not running | Running
! DO6  [P2FRST Pump No 2 Fault Reset _ Notreset |Reset
Do7 Spare ‘ _
DO8  {P2VSDRn  {Pump No 2 VSD Run Stop Run
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; : Digital Output Card No 2 - Rack 1 Slot 98

N Address Mnemonic Description LEDOff |- LEDOn
DO9 P3Sts Pump No 3 Status Not running {Running
f DO10 P3FRST Pump No 3 Fauit Reset 1 Not reset Reset
' | DO11 Spare
DO12 P3VSDRn Pump No 3 VSD Run Stop Run
DO13 Well Washing Solenoid Valve Open Close Open
DO14 RecD De-energise rectifier unit Off On
DO15 Refelc Connect Reference electrode Off On
DO16 CPAImM Cathodic protection alarm No Alarm | Alarm
Digital Output Card No 3 - Rack 1 Slot 109
Address Mnemonic Description LED Off LEDOn
: - |DO17 Site Attention Alarm No Alarm  {Alarm
DO18 Generator Remote Start IndicationSpare ’
} DO19 | Generator Remote Stop IndicationSpare
‘ DO20 Spare
| DO21 . Spare
‘I _ D022 Spare
{ DO23 Spare
- DO24 Spare
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| Analog Input Card No 1 - Rack 24 Slot 10 |
| < Address Mnemonic Description 4 - 20mA Engineering Units
| ; Al P1kW Pump No 1 Power 0- 150 kW |
‘ Al2 P1Amps Pump No 1 Current 0- 300 Amps
| Al3 P1VSDsp Pump No 1 VSD Speed 0-50Hz
Al4 o Spare
A5 IWTWLV  |Wetwell level 45m-35m
Al6 DivPrss Delivery pressure 0-500 kPa
Al7 DivFlow Delivery Flow 0-600 Vsec
Al8 Spare
A9 P2kW Pump No 2 Power 0— 150 kW
“[AN0 P2Amps Pump No 2 Current 0 - 300 Amps
Al11 P2VSDsp Pump No 2 VSD Speed 0-50 Hz
A2 Spare o
Al13 Rectl Rectifier Current
| Al14 RectV Rectifier Voltage
A5 |Refelt Reference Electrode No 1
Al16 Refel2 Reference Electrode No 2
; ~ Analog Input Card No 2 - Rack 2 Slot 24 | |
‘ Address Mnemonic Description 4 - 20mA Engineering Units
All7 P3kwW Pump No 3 Power 0-150kW
Al18 P3Amps Pump No 3 Current 0-300 Amps
Al19 P3vSDsp Pump No 3 VSD Speed 0-50Hz
: AI20 ' Spare
BN Al21 Spare
Al22 Spare
AI23 Spare
Al24 -Spare
AI25 Spare
‘ Al26 Spare
Al27 Spare
|AI28 Spare
Al29 -| Spare
AI30 Spare
Ai31 Spare
1A32 . Spare
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b
J :

Analog Output Card No 1 - Rack 2 Slot 32 | | !

" o Address Mnemonic Description 4 - 20mA Engineering Units g
AO1 P1SPC Pump No 1 Speed Command 0 - 100% ' '
AQ2 P2SPC Pump No 2 Speed Command 0-100%
AO3 - |P3ISPC Pump No 3 Speed Command 0 - 100%
A4 Spare
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i " | Drawing No.. Title
486/5/7-L1010 | Heroes Avenue Pump Station Power and Metering Schematic Sheet 1
486/5/7-L1011 Heroes Avenue Pump Station Power and Metering Schematic Sheet 2
486/5/7-L1012 Heroes Avenue Pump Station RTU Cabinet Schematic Diagram Sheet 1
486/5/7-L1013 Heroes Avenue Pump Station RTU Cabinet Schematic Diagram Sheet 2
486/5/7-L1014 Heroes Avenue Pump Station RTU Cabinet Schematic Diagram Sheet 3
486/5/7-L1015 Heroes Avenue Pump Station Pump No 1 Schematic
486/5/7-L1016 Heroes Avenue Pump Station Pump No 2 Schematic
486/5/7-L1017 Heroes Avenue Pump Station Pump No 3 Schematic
486/5/7-L1018 ‘Heroes Avenue Switchboard General Arangement
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