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Tablc of Contenls Keoringal Drive Sewage Pumping Station Electrical Upgrade O & M manuals

1 Book1

Maintenance copy

1.1 Maintenance Data Manual
Contains equipment dctails, supplicr, programming and/or setup data.

1.2 Functional Spec
Functional requirement Specification

1.3 Misc.
Miscellaneous iformation on construction, installation and operation.

1.4 VFD and Startco

VFD manuals and Starlco parameters
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1.5 Schematics.
Contains all of the final as commassioned drawang for the project.
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SET POINTS FOR KOORINGAL DR.

The set points will be as follows:

9.530 Probable slab level
9.277 Probable Probe suspension level
7.130 Surcharge Imminent suspension Length
9.500 i’robe Suspension.]sength
? 3.000 100.0% 2,777 Probe upper range 20mA
0.0 00.00% -0.223 Probe lower range 4 mA
2.663 88.7% 2.440 Surcharge Level by survey
2.370 79.0% 2.147 Surcharge Imminent
1.573 52.4% 1.350 Start lead pump
0.450 16.6% 0.227 | Stop lead pump (BWL)
¢y 2.023 67.4% 1.800 Start lag pump
1.123 . 37.4% 0.900 Stop lag pump
1.923 64.0% 1.700 Top of inlet screen. Pump 1s running at 50Hz
1.723 57.0% 1.500 Bottom of inlet screen. PID,sét point.
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SPO19 Centenary Highway Westlake SPS OM Manual

Report of all parameter settin‘gs

Drive type: 6100
Date: 2/08/00 11:23:59

Drive bus address: None

kKoo nsar g

No. Name Setup 1 Setup 2 Setup 3 Setup 4
1 Language English English English English
2 Active setup Multi setup Multi setup Multi setup Multi setup
5  Custom readout 100.00 100.00 100.00 100.00
6  Cust. read. unit % % % %
8 Small readout 1 Frequency [Hz) Frequenéy [Hz] Reference [%] Reference [%)]
9 Small readout 2 Analog input 60 [mA] Feedback [units] Motor current [A] Motor current [A]
10  Small readout 3 Power [kW] Power [kW] Power [kW] Power [kW])
11 Unit of loc ref Hz Hz Hz Hz -
12 Hand start bttn Enable Enable Enable Enable
o 13___Stop.button Disable - === Enable Enable *" """Enable
14  Auto start bttn Enable Enable Enable Enable
15  Reset button Enable Enable Enable Enable
16  Data change lock Not locked Not locked Not locked Not locked
17  Power up action Auto restart Auto restart Auto restart Auto restart
100 Config. mode Open loop Open loop Open loop Open loop
101  Vtcharact. Aeo function Aeo function Aeo function Aeo function
102  Motor power 63.00 kW 63.00 kW 75.00 kW 75.00 kW
103  Motor voltage 415V 415V 380V 380V
104 Motor frequency 50 Hz 50 Hz 50 Hz 50 Hz
105 Motor current 115.00 A 115.00 A 149.47 A 14947 A
106 Motor nom. speed 1470 RPM 1470 RPM 1480 RPM 1480 RPM
107 Auto motor adapt No ama No ama No ama No ama
108 Multim.startvolt 30V 30V 30V 30V
109 Resonance damp. 100 % 100 % 100 % 100 %
110  High start torq. 00s 00s 00s 00s
. 111  Start delay 0.0s 00s 00s 0.0s
112 Motor preheat Disable Disable Disable Disable
113 Preheat dc curr. 50 % 50 % 50 % 50 %
114  Dc brake current 50% 50 % 50 % 50 %
115 Dc braking time 10.0s 10.0s 10.0s 10.0s
116 Dc brake cut-in 0.0Hz 0.0Hz 0.0Hz 0.0Hz
117 Mot.therm protec Etr trip 1 Etr trip 1 Etr trip 1 Etr trip 1
200 Frequency range 0-120 hz 0-120 hz 0-120 hz 0-120 hz
201 Min. frequency 0.0Hz 240 Hz 0.0 Hz 0.0Hz
202 Max. frequency 50.0 Hz 50.0 Hz 50.0 Hz 50.0 Hz
203 Reference site Linked to hand/auto ~ Linked to hand/auto - Linked to hand/auto  Linked to hand/auto
204 Min. reference 0.000 24.000 ©0.000 0.000
* 205 Max. reference 50.000 50.000 50.000 50.000
206 Ramp up time 20s 20s 50s 50s
207 . Ramp down time 20s 20s 100 s 100 s
208 Autoramping Enable Enable Enable Enable
209 Jog frequency 0.0 Hz 30.0 Hz 10.0 Hz 10.0 Hz ,
Page 1 b
L Q-Pulse Id TMS932 Active 10/12/2014 Page 10 of 108



e

SPO19 Centenary Highway Westlake SPS OM Manual

No. Name Setup 1 Setup 2 Setup 3 Setup 4

210 Ref. function Sum Sum Sum Sum

211  Presetref. 1 0.00 % 0.00 % 0.00 % 0.00 %

212 Presetref. 2 0.00 % 0.00 % 0.00 % 0.00 %

213 Presetref. 3 0.00 % 0.00 % 0.00 % 0.00 %

214  Presetref. 4 0.00 % 0.00 % 0.00 % 0.00 %

215  Curr limit motor 1150 A 1150 A 147.0 A 147.0 A

216 Freq bypass b.w. 0Hz 0Hz 0Hz 0 Hz

217 Bypass freq. 1 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz
218 Bypass freq. 2 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz
219 Bypass freq. 3 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz
220 Bypass freq. 4 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz
221 Warn. current lo 00A 0.0A 0.0A 00A

222  Warm. current hi 161.7 A 161.7 A 161.7 A 161.7 A

223  Wamn. freq. low 0.0Hz 0.0Hz 0.0 Hz 0.0 Hz

224 Warm. freq. high 120.0 Hz 120.0 Hz 120.0 Hz 120.0 Hz
225 Warm. low ref. -999999.999 -999999.999 -999999.999 -999999.999
226 ___Warn. high ref, 999999.999 999999.999 _.w-.- 999999.999. . - 999999.999
227 Warn. low fdbk -999999.999 -999999.999 -999999.999 -999999.999
228 Warn. high fdbk 999999.999 999999.999 999999.999 999999.999
300 Digital input 16 Reset Reset Reset Reset -

301 Dagital input 17 Freeze reference Freeze reference Freeze reference Freeze reference
302 Digital input 18 Start Start Start Start

303 Digital input 19 No operation No operation Reversing Reversing
304 Digital input 27 Coast inverse Coast inverse Coast inverse Coast inverse
305 Digital input 29 Jog Jog Jog Jog

306 Digital input 32 Setup select Isb Setup select Isb No operation No operation
307 Digital input 33 No operation No operation No operation No operation
308 Ai[V]53 funct. No operation Reference Reference Reference
309  Ai 53 scale low 00V 00V AIAY 00V

310  Ai 53 scale high 100V 10.0V 100V - 100V

311  Ai[V] 54 funct. No operation . No operation No operation No operation
312  Ai 54 scale low 0oV ooV ooV 00V

313 Ai 54 scale high 10.0V 100V 100V 10.0V

314  Ai[mA] 60 funct Reference No operation Reference Reference
315 A1 60 scale low 4.0 mA 4.0 mA 4.0 mA 4.0 mA

316 Ai 60 scale high 20.0 mA 20.0 mA 20.0 mA 20.0 mA

317 Live zero time 10s 10s 10s 10s

318 Live zero funct. No function No function No function No function
319 Ao 42 function Motor cur. 4-20ma  Motor cur. 4-20ma Motor cur. 0-20ma  Motor cur. 0- 20 ma
320 Ao 42 puls scale 5000 Hz 5000 Hz 5000 Hz 5000 Hz

321 Ao 45 function Out. freq. 4- 20 ma Out. freq. 4-20ma  Out. freq. 0- 20 ma Out. freq. 0- 20 ma
322 Ao 45 puls scale 5000 Hz 5000 Hz 5000 Hz 5000 Hz

323 Relayl function . Ready Ready Alarm Alarm

324 Relayl on delay 0s Os 0s 0s

325 Relayl off delay 0s 0s 0s Os

326 Relay2 function Running Running Running Running

327 Pulse ref. max 5000 Hz 5000 Hz 5000 Hz 5000 Hz

328 - Pulse fdbk. max. 25000 Hz 25000 Hz 25000 Hz 25000 Hz
400 Reset function Manual reset Manual reset Manual reset * Manual reset
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No. Name Setup 1 Setup 2 Setup 3 Setup 4
401  Autorestart time 10s 10s 10s 10s
402 Flying start Disable Disable Disable Disable
403  Sleep mode timer 301s 301s 301s 301s
404 Sleep frequency 0.0 Hz 0.0 Hz 0.0Hz 0.0 Hz
405 Wakeup frequency 10.0 Hz 31.0Hz 50.0 Hz 50.0 Hz
406 Boost setpoint 100 % 100 % 100 % 100 %
407  Switch freq. 3.5kHz 3.5kHz 3.0kHz 3.0kHz
408 Noise reduction Fixed switching freq  Fixed switching freq Asfm Asfm
409  Funct. low curr. Warning Warning Warning Warning
410  Mains failure Trip Trip Trip Trip
411  Funct. overtemp. Trip Trip Trip Trip
412  Overload delay 61s 61 s 61s 61s
413 ° Min. feedback 0.000 0.000 0.000 0.000
414 Max. feedback 100.000 100.000 100.000 100.000
415 Ref./fdbk. unit % % % %
416 Feedback conv. Linear Square root Linear Linear
' ﬁJ 417 _ 2 feedback calc. Maximum Maximum Maximum -Maximum
418 Setpoint 1 0.000 34.000 0.000 0.000
419  Setpoint 2 0.000 34.000 0.000 0.000
420 Pid nor/inv.ctrl Inverse Normal Normal Normal
421 Pid anti windup Enable Enable Enable Enable
422  Pid start value 50.0 Hz 240 Hz 0.0Hz 0.0Hz
423  Pid prop. gain 1.00 0.30 0.30 0.30
424  Pid integr. time 9999.00 s 9999.00 s 9999.00 s 9999.00 s
425 Pid diff. time 0.00s 0.00s 0.00s 0.00s
426 Pid diff. gain 50 5.0 5.0 5.0
427 Pid filter time 0.01s 001s 0.01s 0.01s
503 Coasting Logic or Logic or Logic or Logic or
504 Dc brake Logic or Logic or Logic or Logic or
505 Start Logic or Logic or Logic or Logic or
506 Reversing Digital input Digital input Digital input Digital input
507 Select. setup Logic or Logic or Logic or Logic or
. 508 Select. speed Logic or Logic or Logic or Logic or
555 Bus time inter. 60s 60s 60s 60s
556 Bus time funct. No function No function No function No function
560 N2 over.rel.time 65534 s 65534 s 65534 s 65534 s
565 Fln time inter. 60s 60 s 60s 60s
566 Fln time funct. No function No function No function No function
618 Reset kwh count Do not reset Do not reset Do not reset Do not reset
619 Reset run. hour " Do not reset Do not reset Do not reset Do not reset
620 Operation mode Normal operation Normal operation Normal operation Normal operation
700 Relay06 function Drive in auto mode Drive in auto mode  Alarm Alarm
701 Relay6 on delay 0s 0s 0s 0s
702  Relay6 off delay Os Os 0s 0s
703  Relay07 function Running Running Alarm Alarm
704 - Relay7 on delay 0s Os 0s 0s
705 Relay7 off delay 0s Os 0s 0s
706  Relay08 function Running Running Alarm Alarm
707 Relay8 on delay Os Os Os Os
Page 3
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No.. Name Setup 1 ~ Setup 2 Setup 3 Setup 4

708 Relay8 off delay Os 0s Os Os

709  Relay09 function Alarm or warning Running Alarm Alarm

710 Relay9 on delay Os ’ Os Os 0s

711  Relay9 off delay 0s 0s 0s 0s
Page
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CENTENARY HWY (SP 19)
SEWAGE PUMPING STATION

FUNCTIONAL
SPECIFICATION

FOR MITS RTU

SL353m

UBD 177 P17

6 oFcL 285m

B hietlLi94m | 045 | mAHD

WL 278 m

*4 Q? - | F}

0 s 87 |m AHD
0

Wlid 8.1 m AHD

MITS RTU
Bl o072 m
Prepared by s Rahim Janfada
Telephone - 07 3403 3406
Facsimile -07 3403 0205
Document [D  : Functional Spec.doc
Date of Issue February 2000
Revision 5 Rev. 2
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. Centenary Hwy (SP19) Functional Specification
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Centenary Hwy (SP19) Functional Specification

1 Introduction

1.1 Scope of Document

This document has been written based on the existing Developed Software Detailed Design
Specification (DSDDS) prepared by MITS dated 1985 with updated sections that outlines the
functional requirements for the control, monitoring, and telemetry of Centenary Highway (SP 19)
sewerage pumping station incorporating the two new Variable Frequency Drives (VFDs).

On the basis of this document, the existing DSDDS will be updated and the MITS RTU software

program will be modified to incorporate the changes associated with the installation of the two new
VFDs.

The control circuitry for the pumping station is shown on drawings 486/5/7-HG001 to 486/5/7-HG013
inclusive and this document should be read in conjunction with these drawings.

w - The-functional requirements for this bumping station have been detailed in DSDDS and there is no .

F need to repeat them in this document in great details. Therefore, reference has been made to
DSDDS wherever it was necessary in this document.

1.2 Purpose and Scope of Upgrade

Over the past several years there have been an increasing amount of odour complaints received
from residents in the areas around S2 Darra Branch Sewer Duplication that stretches from
Fortrose Street Pumping Station to Oxley Creek Waste Water Treatment Plant (Refer to S2
Sewer Overall Flow Diagram Drawing No. 486/5/6-52069).

As part of S2 Sewer Odour Abatement Project, it is intended to increase flows from Fortrose
Street Rising Main to reduce the sewage retention time in the rising mains. When this occurs, the
Centenary Hwy Sewage Pumping Station will have to pump against increased flows in the rising
main. This will require upgrading pump impellers and installing VFDs at this pumping station.
Installation of (VFD's) on the existing sewage pumps will also overcome the surge problem in the
rising main, which will reduce the odorous gas emission.

The upgrade works for this Sewage Pumping Station is part of the S2 Catchment Odour Abatement
Project scope.

1.3 Centenary Hwy Pumping Station Overview

Refer to Drawing No. 486/5/6-S2069- Darra Branch Sewer Overall Flow Diagram;

The Centenary Hwy Sewerage Pumping Station is an existing underground conventional sewage
pumping station with an Average Dry Weather Flow (ADWF) of 21.3 L/sec and an average wet
well volume of 25.86 Kilo Litres. Currently there are two 63kW submersible type sewage pumps
installed in the Pump Well, operating as duty/Lag units. Pumps are interlocked so only one pump
can operate at a time. Current station output with one pump operating is approximately 100 L/sec
with two pumps operating the station output will be limited to 140 L/sec.

An outdoor type electrical switchboard supplies the pumping station equipment and also |
incorporates the telemetry RTU. Currently there are two soft starters for the two main sewage ’
pumps that are located in the upper level of the pump well. These two soft starters will be replaced

with the two new 75kW Variable Frequency Drives (VFDs) as part of the S2 Catchment Odour

Abatement project. ‘
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In addition there are two (2) Hydrogen Peroxide Dosing Pumps on this site one for Fortrose Street
and one for Centenary Hwy. The Fortrose Street dosing pump is being controlled by both the RTU
and from an existing remote micro switch already cabled to the site. The Centenary Hwy dosing
pump is controlled by the RTU and operates when either of the main pumps is running.

1.4 Existing Control System
A MITS RTU that has been programmed to control the pump station and to interface with the Central
Control Room at Newstead is currently controlling the pump station. Therefore, where the term

“OPERATOR” or “WORKSTATION” or “MASTER STATION" is used in this document, this shall
mean the Newstead Control Room Operator.

2 /0 Listing

The-attached I/O List is the existing /O List associated with the Centenary Hwy Pumping Station

MITS RTU with the new 1/O highlighted in ltalic format.

Digital Input Module DIT102 ADDR 10 (DIM1)

Item: CH.  Description:

Digital Input 1 0 RTU Battery Low

Digital Input 2 1 RTU Mains Power Fault

Digital Input 3 2 Site Attention Acknowledge

Digital Input 4 3 Cathodic Protection Door Limit Switch

Digital Input & 4 Cathodic Protection Local Start

Digital Input 6 5 Cathodic Protection Mains Power

Digital Input 7 6 Spare

Digital Input 8 7 Sewage Pumping Station Mains Power
Digital Input 9 8 Wet Well Surcharge-Detector

Digital Input 10 9 Sewage Pumping Station Local/Remote
Digital Input 11 10 Sewage Pumping Station Pump Well Flooded
Digital Input 12 11 Sump Pump Run Status

Digital Input 13 12 Fortrose Street Sewage Pumping Station Run Status
Digital Input 14 13 Pump Station Delivery Flowmeter Fault
Digital Input 15 14 Spare :

Digital Input 16 15 Spare

Digital Input Module DIT102 ADDR 11 (DIM2)

Item: CH. __ Description:

Digital Input 17 0 Sewage Pump 1 Reflux Valve

Digital Input 18 1 Sewage Pump 1 Mains Power

Digital input 19 2 Sewage Pump 1 Thermal Overload Status
Digital Input 20 3 Sewage Pump 1 Local Start

Digital Input 21 4 Sewage Pump 1 Local Stop

Digital Input 22 5 Sewage Pump 1 Thermistor Status
Digital Input 23 6 Sewage Pump 1 VFD Ready

Digital Input 24 7 Sewage Pump 1 Local Rest

Digital Input 25 8 Sewage Pump 1 VFD Running

Digital Input 26 9 Sewage Pump 1 Line Contactor Closed
Digital Input 27 10 Sewage Pump 1 VFD Auto Selected
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Digital Input 28
Digital Input 29
Digital Input 30
Digital Input 31
Digital Input 32

11
12
13
14
15

Sewage Pump 1 VFD Warning
Spare
Spare
Spare
Spare

Digital Input Module DIT102 ADDR 12 {(DIM3)

Item: CH. _Description:
Digital Input 33 0 Sewage Pump 2 Reflux Valve
Digital Input 34 1. Sewage Pump 2 Mains Power ,
Digital Input 35 2 Sewage Pump 2 Thermal Overload Status
Digital Input 36 3 Sewage Pump 2 Local Start
Digital Input 37 4 Sewage Pump 2 Local Stop
Digital Input 38 5 Sewage Pump 2 Thermistor Status
Digital Input 39 6 Sewage Pump 2 VFD Ready

- Digital Input40 - . 7 Sewage Pump 2 Local Rest
Digital Input 41 8 Sewage Pump 2 VFD Running
Digital Input 42 9 Sewage Pump 2 Line Contactor Closed
Digital Input 43 10 Sewage Pump 2 VFD Auto Selected
Digital Input 44 11 Sewage Pump 2 VFD Warning
Digital input 45 12 Spare .
Digital Input 46 13 Spare
Digital Input 47 14 Spare
Digital Input 48 15 Spare

Digital Qutput Module DOM102 ADDR 60 {DOM1)

item: CH. Description:

Digital Output 1 0 Site Attention Indicator Lamp

Digital Output 2 1 Cathodic Protection Connect Reference Electrode
Digital Output 3 2 Cathodic Protection De-energise Rectifier
Digital Output 4 3 Sewage Pump 1 Line Contactor Operate
Digital Output5 - 4 Sewage Pump 1 Indicator Lamp

Digital Qufpuf 6 5 Sewage Pump 1 VFD Run/Sfop

Digital Qutput 7 6 Sewage Pump 1 Fauft Reset

Digital Output 8 7 Cathodic Protection Indicator Lamp
Digital Output 9 8 Spare

‘Digital Qutput 10 9 Spare

Digital Qutput 11 10 Spare

Digital Qutput 12 11 Spare

Digital Qutput 13 12 . Spare

Digital Qutput 14 13 Spare

Digital Cutput 15 14 Spare

Digital Qutput 16 15 Spare

Item:

Digital Output Module DOM102 ADDR 61 (DOM2)

CH. __Deécription:

Digital Output 17
Digital Output 18
Digital Output 19

Digital Output 20

0

1
2 .
3 T

Sewage Pump 2 Line Contactor Operate
Sewage Pump 2 Indicator Lamp
Sewage Pump 2 VFD Run/Stop .
Sewage Pump 2 Faulf Resef - -

G:\CNPMSS\Officer Directory\CMBW\Kooringal\FUNKOOR.doc .

Q-Pulse Id TMS932

n2/08/00

Active 10/12/2014 - ~ Page 29 of 108



A
L4

Q-Pulse |d TMS932

SP019 Centenary Highway Westlake SPS OM Manual

Active 10/12/2014

Page 30 of 108




o

SPO19 Centenary Highway Westlake SPS OM Manual

Professional Services — Engineering 8
Centenary Hwy (SP19) Functional Specification
Digital Output 21 4 Spare
Digital Output 21 5 Spare
Digital Output 21 6 Centenary Hwy Oxy. Inj. Pump Start/Stop
Digital Output22 7 Fortrose Street Oxy. Inj. Pump Start/Stop
Digital Output 8 8 Spare
Digital Output 10 9 Spare
Digital Output 11 10 Spare
Digital Output 12 11 Spare
Digital Output 13 12 Spare
Digital Output 14 13  Spare
Digital Output 15 14 Spare
Digital Output 16 15 Spare
Analog input Module AIM 105 ADDR 40 (AIM1)
Item: CH. Description:
= ~Analog Input 1 0 Cathodic Protection Rectifier Current
Analog Input 2 1 Cathodic Protection Rectifier Voltage
Analog Input 3 2 Cathodic Protection Reference Electrode Voltage
Analog Input 4 3 Cathodic Protection Reference Electrode Voltage
Analog Input 5 4 Wet Well Level
Analog Input 6 5 Delivery Pressure
Analog Input 7 6 Delivery Flow
Analog Input 8 7 Sewage Pump 1 Motor Power
Analog Input 8 8 Sewage Pump 1 Motor Current
Analog Input 10 9 Sewage Pump 2 Motor Power
Analog Input 11 10 Sewage Pump 1 Motor Current
Analog Input 12 11 Sewage Pump 1 Running Speed
Analog Input 13 12 Sewage Pump 2 Running Speed
Analog Input 14 13 Spare
Analog Input 15 14 Spare
Analog Input 16 15 Spare
Analog Output Module AOM 106 ADDR 49 (AOM1)
item: CH.  Description:
Analog Output 1 0 Sewage Pump 1 Speed Control
Analog Output 2 1 Sewage Pump 2 Speed Control
"Analog Output 3 2 Spare
Analog Output 4 3 Spare
Analog Output 5 4 Spare
Analog Output 6 5 Spare
Analog Output 7 6 Spare
Analog Output 8 7 Spare
Analog Qutput 9 8 Spare
Analog Output 10 9 Spare
Analog Output 11 10 Spare
Analog Output 12 11 Spare
Analog Output 13 12 Spare
Analog Output 14 13 Spare
Analog Output 15 14 Spare
Analog Output 16 15 Spare
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3 Pump Station Functional Requirements

The following functional requirements are as per the details of a document called: Developed
Software Detailed Design Specification (DSDDS} for Kooringal Drive SP 19 (Centenary Hwy)
Sewage Pumping Station prepared by MITS in 1995 with the new changes shown in talics.

The Centenary Hwy Pumping Station comprises the following:-

* One Duty and one Lag Raw Sewage Pumps No. 1 and 2
=  Wet well level transmitter type: submersible Vega probe
= Surcharge imminent electrode type level switch
= Pump Station outlet Pressure Transmitter
« Pump Station outlet Flowmeter ultrasonic type that is not functioning properly and will be
replaced by a Magnetic type Flowmeter as part of this upgrade.
T =—=—===MotorThermistor Relays
. * Variable Frequency Drives VFD1, VFD2 replacing the existing soft starters
= Reflux Valve Limit Switches
* Emergency Stops
»  On/Off Selector Switches located adjacent to pumps in the Pump Well
» Pump Station Local/Remote Selector Switch mounted in the Switchboard
= MITS RTU located in the Switchboard
= Switchboard incorporating pump power and controls
*  Pump Motor Power and Current Transmitters
»  Sump Pump in the Pump Well
=  Oxygen Pumps 1&2

3.1 Pump Station Operation

The pump station normally operates with the Pump Station Selector Switch in Remote mode. This
enables the pumps to be controlied in response to the wet well level. When the Pump Station
Selector Switch is Local, both pumps can be started or stopped by using the local Start/Stop push
buttons and the speed is set by means of a potentiometer. In both modes of operations the pumps
will be controlled by the RTU.

The pre w‘oDs program in the RTU allowed only one pump to operate at any time but as part of the
new modifications in the pumps starting system (ie replacing Soft Starters with VFDs), the RTU
program will allow two pumps to run at the same time as required.

When the wet well level reaches a predetermined moderate value, the Primary duty pump is
started, provided it satisfies all the enabling conditions.

If the wet well level reaches a high value, the fag pump is started provided it satisfies all its
enabling conditions as detailed in Section 3.3.2.5.

The RTU will controf the operation of the pump station as detailed in Section 3.3.2.5.
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3.2 Pump Individual Control

3.2.1 Pump Availability

A sewerage 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 RTU control, it will be stopped and prevented from starting until it
becomes available again as detailed below.

A pump will be available for RTU control if the following conditions are met:

- Pump Station Power Available
e - _._..No pump Thermal Overload Fault

( - No Pump Thermistor Fault
- Pump VFD is Ready
- Pump VFD is in Auto Mode
- No Pump Failure Signal is on
- No Pump Thermal Overload Count Exceeded (Operator Adjustable)
- No Pump Thermistor Fault Count Exceeded (Operator Adjustable)
- No Pump VFD Fault Count Exceeded (Operator Adjustable)
- Pump Well Not Flooded
- Pump Emergency Stop Not Operated
- No Pump Reflux Valve Failed Signal on
- No Pump Reflux Valve Failed Count Exceeded (Operator Adjustable)

If any of these conditions are-not met, then the pump is unavailable for RTU control and will not be
able to be started automatically or locally via the LOCAL START push-button.

A brief description of each signal is given below. For more details on the control algorithm refer to
DSDDS.

3.2.1.1 Pump Station Power Available

If a “Station Power Failure” signal (provided by Power Failure Relay — PFR) is detected from the
site, an alarm will be generated after a pre-defined time period has elapsed. This will make both
pumps unavailable for RTU control. The alarm will be monitored at the Newstead Central Control
Room. The pumps shall become available if the power has been restored and the fault signal has
been cleared.

3.2.1.2 No pump Thermal Overload Fault

With station power available, the presence of a pump thermal overload fault will cause the pump
to be unavailable for RTU control.

The pump thermal overload fault will be unlatched and the pump will become available for RTU
control if any of the following conditions are true:

1. The pump thermal overload condition is reset (OverLoad signal inactive) and the
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local reset push-button is pressed.

2. The pump thermal overload condition is reset (OverLoad inactive) and a reset is
issued from the operator workstation at Newstead.

3. The thermal overload delay reset timer times out. This will be indicated by the
pump thermal overload auto reset flag being active.

When the pump cools and the thermal overload resets automatically, the thermal overload delay
reset timer (initially set to 10 minutes) will start. The thermal overload timer is used to allow a

pre-set time to pass for the pump to cool down and after this time delay it will unlatch the thermal
overload fault flag.

3.2.1.3 No pump Thermistor Fault

— With station power available, the presence of a pump thermistor fault signal will cause the pump

= to be unavailable for RTU control.

The pump thermistor fault will be unlatched and the pump will become available for RTU control if
any of the following conditions are true:

1. The pump thermistor fault condition is reset (thermistor relay trip signal inactive)
and the local reset push-button is pressed.

2. The pump thermistor fault condition is reset (thermistor relay trip signal inactive)
and a reset is issued from the operator workstation.

3. The thermistor relay trip reset delay timer times out. This will be indicated by the
pump thermistor relay trip auto reset flag being active.

When the pump thermistor cools and resets, the thermistor delay reset timer will start. The
thermistor delay reset timer is used to allow a preset time to pass before unlatching the fault.
During this delay, the motor windings may have cooled to an acceptable level for a restart.

3.2.1.4 Pump VFD Ready and In Auto Mode

The two sewage pumps at the Centenary Hwy Pumping Station will be driven by two VFDs ( type
Danfoss VLT6100). The local control keypad for each VFD will be mounted on the VFD Cabinet.
The following control functions are available on the keypad:

o When the VFD is selected to Local mode at the keypad, it will be controlled via the buttons on
the keypad and any remote control signal coming to the VFD will be inactive.

o When the VFD is selected to Auto mode with the Pump Station Mode Selector Switch in
Remote, the VFD will be controlled via the remote RTU signals coming to the VFD with all
local keypad control signals being inactive. When the Pump Station is selected to Local mode
and the VFD is in Auto, the VFD it will be controlled via a local potentiometer and the VFD
keypad signals will be inactive.

The following VFD signals will be connected to the pump station RTU:

“VFD Warning” RTU digital input signal: this signal will be on when the VFD is powered up and
one of the non-essential faults in the VFD is detected. Some of the non-essential faults are:
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- Mains Imbalance;

- Overvoltage or Undervoltage;

- Inverter Overloaded;

- Motor Thermal Overload; 4

- Motor Thermistor Fault; -

- Overcurrent;

- Refer to page 157 of the VLT 6000 Series Design Guide or Page 108 of the
VLT6000 operating instruction for the full list of S/gnals that causes VFD Warning
signal to be on.

When the VFD Warning signal is detected, the VFD will try to run the pump at a reduced load
to let the motor to recover from the fault conditions without stopping it. If the fault does not
clear within a time period set in the. VFD, then the pump will be tripped by the VFD and the
“VFD Ready” RTU input signal will be off. '

“=e"VFD Ready” RTU digital input signal: this signal will be on when the VFD is powered up and
the following conditions are not present:

- one of the VFD Warning signals listed above has not tripped the pump;
- One of the VFD essential faults has not been detected. The VFD essential faults
are: - Earth Fault;

- Switch Mode Fault;

- Short Circuit;”

- Auto-optimisation not OK;

- Heat-sink Temperature Too High;

- Motor Phase Failure;

Inverter Fault

If any one of these essent/al faults are detected the VFD will stop the pump and the “VFD
Ready” RTU input signal will be off.

e “VFD Auto mode Selected” this signal will be on if the drive is selected to Auto on the keypad
and is ready for remote control;

e “VFD Running” this signal will be on when the drive is running;

e “VFD Running Speed” RTU analog input signal will provide 4-20mA VFD running Hz to the
RTU;

e« When selected to Auto mode, each Variable Frequency Dnve speed will be controlled via an
analogue output from the RTU. The pump operating speed will be set by the RTU as explained
in Section 3.3.2.5.

A VFD will be available for RTU control if the “VFD Ready” and “VFD Auto Selected” signals are

on. : o '

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

1. The pump VFD Not Ready fault cohditiOn is reset (VFD Ready RTU input signal
active) and the local reset push-button is pressed.

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

3. The pump VFD Not Ready fault cond/t/on /s reset ( VFD Ready RTU input s:gnal
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active) and the Pump VFD Not Ready reset delay timer in the RTU times out. This
will be indicated by the pump VFD Ready auto reset flag being active.

When the pump VFD faults, the VFD Auto reset timer will start. The VFD Auto reset timer is used
to allow a preset time to pass before unlatching the fault. Meanwhile the RTU may block the reset
operation based on the number of “VFD Not Ready” conditions exceeded the limit (refer to
Section 3.2.1.8).

For convenience, when the soft starters were replaced be the VFDs, the motor line contactor and

thermal overload were left in circuit on the line side of the VFD. The contactor now provides safety
isolation for the motor circuit when the Emergency Stop or Local Control Switch is operated.

3.2.1.5 No Pump Failure Signal is On

If a “Pump Failure” signal is detected from the site, an alarm will be generated after a pre-defined
time period has elapsed. This will make the pump unavailable for RTU control. The alarm will be

e monitored at the Newstead Central Control Room.

3.2.1.6 No Pump Thermal Overload Count Exceeded

The maximum number of times an overload is permitted to reset in any 8 (eight) hour period is
selected by the operator from the master station. The selection shallbe 0, 1, 2, or 3 (e.g., if O is~
selected, the pump shall lockout on the first overload). if the fault count gets upto the selected
limit, a fault count exceeded flag will be set. This will lockout the pump and will make it unavailable
for RTU control. The pump lockout will be cleared if one of the following conditions are met:

1. The Local pump fault reset push-button is pressed;

2. The Remote pump Fault reset is issued from the operator workstation.

3.2.1.7 No Pump Thermistor Fault Count Exceeded

The maximum number of times a thermistor is permitted to trip and be re-set in any 8 (eight) hour
period is selected by the operator from the master station. The selection shall be 0, 1, 2, or 3
(e.g., if O is selected, the pump shall lockout on the first trip). If the fault count gets upto the
selected limit, a fault count exceeded flag will be set. This will lockout the pump and will make it
unavailable for RTU control. The pump lockout will be cleared if one the following conditions are
met: ‘ :
1. The Local pump fault reset push-button is pressed;

2 The Remote pump Fault reset is issued from the operator workstation.
3.2.1.8 No Pump VFD Fault Count Exceeded

The maximum number of times a VFD Not Ready signal is permitted to trip and be re-set in any 8
(eight) hour period is selected by the operator from the master station. The selection shall be 0, 1,
2, or 3 (e.g., if O is selected, the pump shall lockout on the first trip). If the fault count gets upto the
selected limit, a fault count exceeded flag will be set. This will lockout the pump and will make it
unavailable for RTU control. The pump lockout will be cleared if one the following conditions are
met:

1. The Local pump fault reset push-button is pressed;
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2. The Remote pump Fault reset is issued from the operator workstation.

3.2.1.9 Pump Well Not Flooded

The sump pump shall start when the high level probe is reached. A sump pump running warning
shall be initiated and displayed on the operator workstation. The sump pump shall continue to run
until the level falls below the low level probe.

Both main pumps shall be locked out in the event of the pump well flooding. This is activated by a

level probe at the pump well sump. Pump well flooding also initiates an alarm. The pump lockout
condition can only be cleared by pressing the LOCAL RESET pushbutton at the switchboard.

3.2.1.10 Pump Emergency Stop Not Operated

A LA W

Upon detection of the operation of the pump EMERGENCY STOP pushbutton via RTU digital
input, 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 flag will remain latched on until the
EMERGENCY STOP pushbutton has been released.

Refer to DSDDS for more details and control algorithm.

3.2.1.11 No Pump Reflux Valve Failed Signal On

The RTU will monitor the pump reflux valve microswitch digital input when the pump is both
running and stopped.

The reflux valve microswitch contact states will be as follows:

Pump Stopped - Reflux den & Reflux Microswitch Contact CLOSED
Pump Running - Reflux Up & Reflux Microswitch Contact OPEN

On pump startup, an RTU reflux microswitch timer of 30 seconds 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 RTU control. If a pump is running, and the
reflux valve closes, and remains closed for 30 seconds, then the reflux valve fail to open flag,

will be latched on and the pump shall also immediately stop and become unavailable for RTU
control.

if the pump reflux fails to oben, the pump reflux fail to open delay reset timer will start. The Pump
Reflux Valve Fail To Open fault will be unlatched if any of the following three conditions are true:

1) The local reset pushbutton is pressed
2) A reset from the operator workstation occurs
-3) The pump reflux fail to open delay reset timer times out. This will be indicated by

the pump reflux fail to open fault 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, only an alarm “Pump
Reflux Valve Closing Fault” flag will be generated on the operator computer. This condition will not
cause the pump to become unavailable for RTU control. The closing fault will be cleared based on
conditions 1 and 2 above.

3.2.1.12 No Pump Reflux Valve Failed Count Exceeded

The maximum number of times the reflux valve is permitted to trip in any 8 (eight) hour period is .
selected by the operator from the master station. The selection shall be 0, 1, 2, or 3 (e.g., if O is
selected, the pump shall lockout on the first trip). If the fault count gets upto the selected limit, a
fault count exceeded flag will be set. This will lockout the pump and will make it unavailable for
RTU control. The pump lockout will be cleared if one the following conditions are met:

1. The Local pump fault reset push-button is pressed;

2. The Remote pump Fault reset is issued from the operator workstation.. .

3.2.2 Pump Start / Stop Sequence

The pump individual control function monitors any request for the pump to start and/or stop. This
results in the issuing of a start or a stop contro! to the pump.

The duty/Lag configuration will now allow one or both pumps to operate.

The primary duty pump will start if all the following conditions are true:

1) the pump is available for RTU control
2) the pump is not locked out
3) the pump, is requested to run

The pump will stop if any of the following conditions are true:

1) the pump, is requested to stop }
2) the pump is no longer available RTU control

When the station is switched to local, any running pump will be stopped and the RTU will perform
no automatic pump controls until the station is returned to remote.

With the station in local, the pumps can be started via the "Start" pushbutton. The pump will run
only while the "Start" pushbutton is pressed.

The start-up sequence for a pump will be executed in the following manner:

=  Wet well level transmitter signal reaches an intermediate value or in local and the Start button
is pressed. 4

* Check that the isolating contactor is closed, if not then energise the contactor closing relay.

1.1.1.1 After a time delay of 10 seconds, energise VFD Run/Stop relay. The VFD ramps to

minimum running speed (set within the PLC NOT the VFD) in 0 - 20 secs, VFD running relay

changes state to indicate the pump is running. Set VFD fail to ramp timer at 30 secs delay

(initially).

= Reflux Valve Limit Switch delay timer (0 - 35 secs) is energised.
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« |fthe Reflux Valve-Limit Switch breaks before Reﬂux Valve Limit Sw:tch delay timer explres
then the energised run relay remains energised.

* Pump running light on local panel is energ:sed and hours run meter is started.
The stop sequence for a pump wnII be executed in the following manner:

= Wet Well Level Is at |ts common stopplng pomt or in local and the Stop button has been
pushed : :
. De-energise VFD Run/stop relay, VFD deceleratlon is lnltlated
Start reflux timer (0 - 60 secs) delay. -
Once the VFD has ramped down to 0 Hz, the VFD running signal will be inactive.
Run Ilght on local panel is de- energlsed and hours run meter is stopped.

Note: for normal stop mode of operation the Contactor will remain closed after the stop sequence
is completed.

. The Emergency Stop sequence for a pump will be executed in the following manner:

Local Emergency Stop push-button is pressed.

“This will open the LINE Contactor via its hard-wired circuits.

De-energise VFD Run/stop relay, VFD deceleration is initiated but pump will coast to a stop.
‘Run light on local panel is de-energised and hours run meter is stopped.

3.2.3 Pump Abnormal Operation

If the RTU is not available, the pump station will not be operational. In case of emergency with the
RTU down, electrician (only) may operate a pump locally, by bridging the line contactor close
control circuit and then selecting the VFD to Local mode on its keypad th/s will allow the VFD to be
started via its start button on the keypad

3.3 RTU Functionality

3.3.1 RTU Alarms and Calculations

The following is a summary of the alarms and calculations performed in the RTU:

1. Station Power Fail Alarm
2. RTU Power Fail Alarm .
3. RTU Low Battery Alarm
4. Wet Well Level
5. Wet Well Volume
6. Wet Well Monitor . ,
7. Wet Well Inflow And Inﬂow Integratlon
8. Wet Well Overflow Volume
9. Wet Well Surcharge Probable Alarm
T 10. Wet Well Surcharge Imminent Alarm
1. Wet Well Surcharge Occurrénce Duration And Alarm
12. Fiow Rate Conversion
13. Delivery Flow Rate Monitor
14. Flow Rate Integration
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15. - Pressure Measurement Conversion

16. Delivery Pressure Monitor

17. Pump Availability

18. Pump Running

19. Pump Number Of Starts

20. Pump Hours Run

21. Pump Thermal Overload

22.  Pump Thermistor Fault

23. Pump Reflux Valve Failure

24. Pump Variable Frequency Drive Warning
25. Pump Variable Frequency Drive Not Ready
26. Pump Emergency Stop

27. Pump Lockout Due To Pump Well Flooded
28. Plant Availability Index for Pumps

29. Plant Utilisation Index for Pumps

30. Hydraulic Power Consumption

. = 31.  Electrical Power Consumption
{ 32.  Motor Current Monitor

33. Motor Power Monitor

34. Motor Efficiency

35. Pump Not in Auto Mode

36. Pump Running Speed

37. Pump Speed Control

A brief description of each item is given below. For full functional description and control algorithm

of each of these alarms or calculations refer to DSDDS document. The items shown in /talics are
new modifications and their functional description is given in full.

3.3.1.1 Station Power Fail Alarm: (Refer to Section 3.2.1.1);

3.3.1.2 RTU Power Fail Alarm

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. The alarm
will be monitored at the master station.

3.3.1.3 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. The alarm will be monitored at the master station.

3.3.1.4 Wet Well Level

The Wet Well level is derived from the standard 4-20mA analogue signal scaled in MAHD (Metres
Australian Height Datum). For every level probe signal, the level input is validated and latched at
the 4-20mA boundaries for display purposes.

The level readings will be clamped and alarmed at the minimum and maximum levels of the level
probe with a preset percentage variance. A level average figure will be calculated over a 5 by 5
second sampling periods.
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3.3.1.5 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.

3.3.1.6 Wet Well Monitor

The filtered wet well Ie\)el will be checked for operator adjustable limits. At RTU initialisation the
limits will be set to default values stored in the RTU.

3.3.1.7 Wet Well Inflow And Inflow Integration

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.

During times when a pump is operating, and for a defined period after the pump has stopped, the
inflow will be kept constant at the value prior to the pump operation.

The measured inflow shall be integrated to give 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.

3.3.1.8 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 relating the volume flowing through the
overflow to this height. The overflow volume shall be recorded for use in reports.

The overflow volume calculation shall be performed every 5 seconds when a surcharge is
occurring.

3.3.1.9 Wet Well Surcharge Probable Alarm

A "surcharge probable” alarm for each wet well level will be generated when the predicted time to
overflow is 30 minutes or less. For a particular wet well, the alarm calculations shall be initiated
when the level in the wet well is above the highest pump cut-in level and shall be reset when the
level falls below this level.

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 pageof the time of day when the
predicted surcharge will occur (ie. time of day of alarm plus predicted time until surcharge).
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3.3.1.10 Wet Well Surcharge Imminent Alarm

A "suréharge imminent” alarm for each wet well level will be generated when the "Surcharge
Imminent" level switch, mounted 300mm below the overflow level is activated.

Note that the Surcharge Imminent Alarm is not raised if a Wet Well Calibration is in progress
(refer to Section 3.3.2.3). This is due to the Calibration using the Surcharge Imminent Electrode
as the sequence terminator.

Once activated, an alarm dead band shall maintain this alarm active for a minimum period of ten
(10) minutes.

3.3.1.11 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.
——— o _Once this alarm has been activated, an alarm dead band shall maintain this alarm for a minimum
- period of ten (10) minutes. -
The surcharge incident duration shall also be calculated. The duration of a surcharge incident
shall be defined as the time from which a "surcharge occurring” atarm 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.

3.3.1.12 Flow Rate Conversion

The flow rate is derived from standard 4-20mA analogue signal scaled in litres per second (L/sec).
For every flow meter signal, the "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.

3.3.1.13 Delivery Flow Rate Monitor

The Delivery Flow Rate Alarm function will monitor flow rate signal from Delivery Flow Meter. Flow
meter signals exceeding alarm limits will cause alarms to be generated.

Flows which are calculated from pump characteristics shall not be alarmed.
Separate high and low alarms shall be provided for each single and parallel pump combinations.

Example, for a Two-Pump System

For Flow Meter X, the alarm limits used are:
i) with one Pump running alone; One Pump - High Flow Limit, and
One Pump - Low Flow Limit,

i} with two Pumps running: Two Pumps - High Flow Limit, and
Two Pumps - Low Flow Limit,

The alarming for flow meter shall be inhibited when there are no pumps running to avoid nuisance
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alarms.

When any one pump, begins to run or stop, the Flow Meter Inhibit Alarm Timer ( set to 30 secs)
shall begin timing. The alarming for flow meter shall be temporarily inhibited until after this timer
expires.

The Flow Meter Alarm Inhibit Flag will be reset when the alarming for flow meter is inhibited and
set when alarming is activated.

3.3.1.14 Flow Rate Integration

The flow rate from the pump station flow meter shall be integrated to give a total flow reading in
kilolitres (kl).

The RTU shall calculate and retain total flow figures, similar to an ordinary flow meter, with
. sufficient §igniﬁcant figures for at least one year consumption.

Facilities shall be provided for the operator at the workstation to overwrite the calculated figures to
correct errors. 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. Invalid flow rate readings will not be included into the integration
calculation. The total flow figure will, however, be flagged as "invalid".

The volume 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 followed by an overwrite signal is
applied to the volume figure or the volume figure is reset to zero.

At predefined periods the accumulated volume shall be reset to zero for accumulation calculations
for the next period. (ie. Water flow meters will be reset once a year, where as sewage flow meters
will be reset daily).

The flow integration shall be performed every 5 seconds.

3.3.1.15 Pressure Measurement Conversion

The Pressure Measurements Conversion will calculate the equivalent pressure in kiloPascals
{kPa) and Metres Above Australian Height Datum (MAHD). The field input shall be read as kPa.

Pressure readings will be clamped at the minimum and maximum pressure readings for the
pressure 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.
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- Pressure (MWG) is. the pressure in meters. water gauge,.
-k is the kPa to MWG conversion factor of 9.803.

. Conversion to MAHD

The pressure MAHD is calculated by. addlng the elevation value of the pressure. transducer to the.
pressure measurement : o

Pressure (MAHD) Pressure(MWG) + Ep(MAHD)
where: - 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

3.3.1.16 Delivery Pressure Monitor
K The Delivery Pressure Alarm function will monitor pressure signals from Delivery Pressure meter.
‘ Pressure signals exceeding alarm limits will cause alarms to be generated.

Separate high and low alarms shall be provided for each single and parallel pump combinations.

Example, for a Two-Pump System

For Pressure meter X; the alarm limits used are: :
i) with one Pump running alone: - One Pump - High Pressure Limit, and
One Pump - Low Pressure Limit,

i) with two Pumps running: - Two Pumps - High Pressure Limit, and
o 2w Two Pumps - Low Pressure Limit,

The alarming for pressure meter shall be inhibited when there are no pumps running to avoid
nuisance alarms. .

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 alarming for the pressure meter shall be temporarily
inhibited until after the time expires. '

The Pressure Alarm Inhibit Flag will identify the alarming inhibited period. The Pressure Alarming
Enabled Flag will identify when alarming is required (ie. a pumps'is running).

3.3.1.17 Pump Availability (Refer to S_ection 3.2.1.);

'3.3.1.18 Pump Running

The Pump Running function will determine whether a particular pump is running or stopped by
menitoring the Pump Vaniable Frequency Drive "VFD Running" digital input.

The function will set the pump running flag if the pump is running or reset the same flag if the
pump is stopped.
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3.3.1.19 Pump Number Of Starts
This function is NOT required at Koorihgal Drive as the starters are VFD's.

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 being selected is in LOCAL, this lockout will be disabled
allowing the pump to start.

—_— 3.3.1.20 Pump Hours Run:

\

The Pump Hours Run function will monitor the number of hours that is run by a pump.
3.3.1.21 Pump Thermal Overload (Refer to Section 3.2.1.2);

3.3.1.22 Pump Thermistor Fault (Refer to Section 3.2.1.3);

3.3.1.23 Pump Reflux Valve Failure (Refer to Section 3.2.1.12);

3.3.1.24 Pump Variable Frequency Drive Warning (Refer to Section 3.2.1.4),
3.3.1.25 Pump Variable Frequency Drive Not Ready (Refer to Section 3.2.1.4),
3.3.1.26 Pump Emergency Stop (Refer to Section 3.2.1.11);

3.3.1.27 Purﬁp Lockout Due To Pump Well Flooded (Refer to Section 3.2.1.10),

3.3.1.28 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 normal operation is possible, i.e.,
when the following conditions are true:

1- the equipment is available for normal operation (ie. not local, power available and no
tripped faults).

2- the equipment is not locked out and a request to operate has been made.

For each item of plant, including sewage pumps, and remote controlled valves, the times and
dates of 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.
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At any instant, percentage availability "A" shall be given by:
A = ( Capacity Available / Capacity Installed ) x 100

The plant availability index shall be the progressive mean of "A" above, reset at the beginning of
every month.

A low priority "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 minimum
percentage.

The intention is that the alarm should indicate when insufficient plant is available for normal design
operation. For example, in a site with three pumps where one is normally for Lag, the alarm
shall be initiated when the plant availability is less than 2/3.

e e

I/— N

3.3.1.29 Plant Utilisation Index for Pumps

A progressive monthly plant utilisation index shall be calculated for each group of functionally
related plant. An item of plant is said to be "utilised" when it is operating normally, i.e., 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 progressive mean of "U" above, reset at the beginning of
every month.

3.3.1.30 Hydraulic Power Consumption

The Hydraulic Power Consumption will be used to calculate Motor Efficiency as explained in
Section 3.3.1.33.

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 power consumption (kWHTr)
Fe - the pump delivery flow rate (L/S) derived (see "Flow Estimation")
M - the differential pressure generated by the pump (see "Differential Pressure” over
leaf)
K - an estimated constant derived from the pump test characteristics relating the
product of F * P to power (kW)
dT - the number of hours in the integration period (24 hrs)

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
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When a pump is operating singly, the flow used in the efficiency calculation shall be the measured
flow from the flow meter signal. -

When pumps operate in parallel, the flow for each pump shall be estimated according to the ratio
of the nominal capacity of an individual pump to the total nominal capacity of all operating units:

Ct=Cn+Cn+1+ ..
Fen=(Cn/Ct)*Ft

Fent1=((Cn+1)/Ct)*Ft

where: Cn - nominal capacity of pump n
Ct - total nominal capacity of all pumps operating in parallel
Fen - estimated flow generated by pump n
s Ft - flow signal measured from the flow meter when

all pumps are operating in parallel

Differential Pressure, M

The differential pressure can be calculated using pump delivery pressures less pump suction
pressure:

M = DeliveryPressure - SuctionPressure
- or -

M = DeliveryPressure - ReservoirLevel(MAHD)
- or -

M = DeliveryPressure - WetWellLevel(MAHD)

where: M is the differential pressure generated by the pump

The calculations shall not be carried out when a pump is not operating i.e., the last calculated
value shall be retained as the current value.

It shall be possible for the operator to readily adjust calculations and constants. Adjustments
would, for example, be required when a pump is replaced or overhauled.

3.3.1.31 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 operating 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 calculations shall not be carried out when a pump is not operating i.e., the last calculated
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value shall be retained as the current value.

It shall be possible for the operator to readily adjust calculations and constants. Adjustments
would, for example, be required when a pump is replaced or overhauled.

3.3.1.32 Motor Current Monitor

The Motor Current sequence will monitor the motor current signal and generate appropriate
alarms. High and low alarms shall be provided for each motor current monitored.

Alarms shall be inhibited when the pump is off. Alarms shall also be inhibited for a given period of
time after the pump starts running.

Each pump will have individual operator adjustable time delay period initially set to 30 seconds.

——————=-3:3~1:33-Motor Power Monitor

s The Motor Power function will monitor the motor power (kW) signal, perform signal filtering, and
generate appropriate high and low alarms for each pump.

Each single and parallel pump combinations have separate upper and lower alarm 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, e.g., stopping a pump already
running.

When another pump starts to run, the Pump Power Inhibit Alarm Timer ( set to 30 secs) for the
operating pump shall begin timing. The alarming for pump pmpX shall be temporarily inhibited
until after the timer times out.

The Pump Power Alarm Inhibit Flag will be set when the alarming for pump is inhibited and reset
when alarming is activated.

3.3.1.34 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
Pe - electrical power consumption
Ph - hydraulic power consumption

Separate efficiency calculations shall be carried out for each pump.
3.3.1.35 Pump Not in Auto Mode (Refer to Section 3.2.1.5);

3.3.1.36 Pump Running Speed
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Each pump VFD will provide a 4-20mA analog input fo the RTU to indicate the pump running
speed. The RTU will transfer this signal to Newstead for monitoring purposes.

3.3.1.37 Pump Speed Control

When the pumping station is in Remote mode, the pump speed will be controfled by the RTU as
explained in Section 3.3.2.5.

When the Sefector Switch is in Local, the pump speed w:ll be controﬂed by the speed
‘potentiometer as in Section 3.3.25 & 3.2.1.4. =

3.3.2 RTU Controls and Sequences

The following is a summary of the controls and sequences performed in the RTU:

Site Attention Alarm

Cathodic Protection Test Sequence

Wet Well Level Instrument Calibration Check
Pump Duty Selection

Pump Station Control

Pump Individuai Control )

Pump Status Indication Lamp

Chemical Dosing Pumps ‘
Chemical Dosing Pumps (Other Site)

WENOGL RGN~

Refer to DSDDS Section 3.2 for details of each c:ontrol or sequence. Presented below are a brief
description of each item and its functionality.

3.3.2.1 Site Attention Alarm

The site has been provided with an "attention alarm® and a local "acknowledge™ pushbutton.
Operators shall be able to initiate and cance} the "attention alarm” from the detail displays at the
workstation. Officers on site will be required to contact the relevant control room by radio or
telephone when they see the alarm.

Once activated, the attention atarm shall remain on for an operator adjustable period (initially set

to 15 minutes) and then reset automatically if not already reset by the control room operator or by
the operation of the local acknow[edge pushbutton '

3.3.2.2 Cathodic Protection Test Seqdence

The Cathodic F’rotection Test Sequence will control the cathodlc protectlon equipment and
monitor its performance. : S :

Thé monitbri_ng and control sequence shall be as fdlloWs:
a) The digital input "CP door" shalt be continuocusly monitored and

logged upon a change of state. The digital input "CP power
available” shall be continuously monitored and; upon change of

G:\CNPMSS\Officer Directory\CMBW\Kooringal\FUNKQOR.doc ..’ o 7 o2/0B8/00

2

Q-Pulse Id TMS932 ‘ : Active 10/12/2014 - ' ' ' Page 62 of 108



SP019 Centenary Highway Westlake SPS OM Manual

-

Q-Pulse Id TMS932 Active 10/12/2014 Page 63 of 108




SPO19 Centenary Highway Westlake SPS OM Manual

Professional Services — Engineering 27

. Centenary Hwy (SP19) Functional Specification

state, logged and alarmed.

b) The rectifier voltage and current shall be continuously monitored
and alarmed and logged if the values are above or below alarm
limits. These alarm limits shall be readily adjustable by the
operator from the control page. Upon the above alarm 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) At predetermined times, selectable by the operator from a control
set-up page on the workstation, a test sequence shall be initiated.
It shall also be possible to initiate a sequence at any time by
"manual” selection. it is likely that the sequence will be
initiated no less frequently than once a month or more frequently

than once every 12 hours, i.e.
P [ 12 hours <= time between test sequences <= 1 month.

d) When the test sequence is initiated, the digital output "Connect CP
reference electrodes” shall be 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 limits. These alarms shall be readily 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 rectifier unit" shall operate,
causing the reference voltage to decay. After an operator
adjustable time delay, of between 0.1 and 60 seconds, the analog
"off potential” shall be monitored, logged, and alarmed if the
values are above or below limits. Theses alarm limits shall be -
readily adjustable by the operator from the control page.

f) After the completion of the above, the relay "Connect CP reference

electrodes” and relay "De-energise CP rectifier unit" shall
de-energise and the sequence returns to the start.

3.3.2.3 Wet Well Level Instrument Calibration Check

The confrols for each sewerage pumping station shall include a Wet Well "Calibration Check"
sequence. This sequence is used to check the validity 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 still
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:

1) The sequence shall not start until the wet well level reaches the lowest pump stop
level and all pumps have stopped.
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2) Normal controls and related level alarms shall be inhibited and the pumps shall be
stopped.
3) 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 "surcharge imminent” electrode. An alarm shall be generated
if the level is not within 25mm of the surcharge electrode level.

4) The pump or pumps shall start.

5) A short time delay shall be allowed for the level to fall during which time normal
level alarms shall remain inhibited.

6) Control and associated alarms shall then return to normal.

- 1) The operator can inhibit / stop the calibration sequence.

2) If a site worker switches the pumps to local mode while the calibration sequence is
in progress, the sequence is suspended.

3) The operator is notified of the suspension. Once the pumps have returned to
remote mode the calibration shall restart from the beginning of the sequence, only
after acknowledgment from the operator.

4) if the duration of a calibration sequence exceeds 8 hours the operator shall be
notified.

3.3.2.4 Pump Duty Selection

The Pump Duty Selection function will monitor the availability of both pumps and control the
rotation of the pumps so that the Duty Pump is rotated every time the current Duty Pump starts
and then eventually stops. It is also rotated whenever the duty pump is unavailable.

The true duty pump will be known as "Duty Pump"”. The second operational duty pump will be
known as "Lag Pump”.

3.3.2.5 Pump Station Control :

The pump station can operate in two modes as follows:

« Remote (Auto Mode), and

e Local Manual.
These modes are selectable via a selector switch mounted on the switchboard. When Remote is
selected, the control of the pump station will be based on the current state of the sewage wet well
level with the station operating on a duty/Lag configuration.

When the pump station is in Remote mode, remote manual operations are also available to the
Newstead operators and a pump can be started or a running pump can be stopped.

When the pump station is in Local mode, any of the pumps can be started or stopped via local
start/stop push-buttons mounted on the switchboard in combination with the manual speed
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potentiometer.

3.3.2.5.1

Pump Station Auto Control :

Control of the pump station will be based on the current state of the wet well level with the pumps
operating on a Duty/Lag configuration. Under normal conditions, with the wet well rising and the
wet well level and flow signals valid, the site will pump in a combination of level and flow control

affected by a Proportional/Integral/Derivative (P.1.D) Controller that will reside in the RTU.

In the event of a failure of the wet well level probe, all pumps will immediately stop.

The set points will be as follows:

Minimum speed =28 Hz = 60l/sec?
Maximum speed = 31 Hz = 140 l/sec?
Minimum flow = 60 I/sec?
Maximum (station) flow =140 l/sec?
9.530 m Probable Slab Level
9.277 m Probable Probe suspension level
Probe length 9.500 m
3.000m | 100% 2777 m Probe upper range 20mA
0.000m | 0% -0.223m Probe lower range 4 mA
Probe length 9.500m
2.663m | 88% 2.440m Surcharge
2.370m [ 79% 2.147m Surcharge Imminent Alarm
2.323m [ 77% 2.100m Start lag pump.
At the same speed as the lead pump..
2.223m | 74% 2.000m The PID output will have reached 100 % ie the lead
pump is running at 50Hz.
2.023m [ 67% 1.800m Set Point. Invert level of inlet pipe-work in wet well
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1.923m 64% 1.650m Start duty pump at minimum speed.

PID control is enabled after a delay of 45 sec. This
enables the flow to stabilise and acts as an anti -
integral wind-up function. Once activated this
remains in activation until the pump stops

1.473m | 49% -1 1.250m Stop Lag Pump
0.450m 15% 0.227m Stop duty pump
BWL) :

The lead pump will be requested to start at minimum speed (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 pump level.

The pump will continue to run at minimum speed until a delay period expires to allow for
stabilisation. The set point shall be the PID control level.

A wet well level PID control loop shall cascade to a flow PID control loop where the output of the
level loop controller shall be the set-point for the flow loop controlier.
Pump speed shall be capable of varying from minimum speed to maximum speed.

The modulating PID control will continue until the stop duty pump level is reached.

Should the level rise to the lag pump start set point the lag pump shall start. The flow controller
shall then control both pumps at the same speed determined by the calculated PID speed.

Both pumps will continue to run until the wet well level drops to the Stop Lag Pump level Set point
for a time period (initially set to 30 seconds). At this point the lag pump will stop. The lead pump
will continue to run as described above.

3.3.2.5.2 Maximum Station Flow :

The station output flow will be limited when either 1 or 2. pumps are operating to the “Maximum
Station Flow” value. :
The - “Maximum Station Flow” value will be determined on site based on the pump capabilities.

Note: 2 pumps operating together and delivering “Maximum Station Flow™:

1. Are more efficient than 1 pump operating at the extremity of its pump curve. (The input power
to output work ratio is better)

2. ls less likely to cause the pumps to cavitate and therefor wear or damage the impellor.
3. Will only occur in when one pump would be required to run for an extended period of time.

3.3.253 | Surcharge imminent electrode:

Surcharge imminent electrode:
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On activation of the surcharge imminent electrode

the lead pump will start, a surcharge imminent alarm shall immediately be sent to the operator.
This function while active shall override the wet well control.

The lead pump will operate at 100% speed until the surcharge imminent electrode goes lnactlve
and has been inactive for a time period (initially set to 3 minutes).

in Remote mode, "Time" controls shall also be provided to enable pumps to be started or stopped
according to the time of day. For example, time restrictions will apply to automatic pump operation
during ENERGEX peak periods. A "Start Time Contro!" will be issued prior to the peak period time
to ensure that the wet well is empty just prior to the start of the period.

__‘ﬁ!__i_k*ewise.__gripr to the end of the peak pen’od, any pumps operating will be stopped to try and have
- the wet well as full as possible. If correctly calibrated, pumping will resume once in the ENERGEX
‘ off-peak period.

Once a sewage pump has been started or Stopped from a tihe controller or remote manual
operation, control shall return to the normal set point profile level control.

Pump start control will be temporarily inhibited while the Wet Well Level Instrument Calibration
Check is in progress (refer Section 3.3.2.3). . :

Should the current duty pump fail to start, thereby becoming unavailable for RTU control, the Lag
pump shall be available to start immediately based on the wet well level set-points.

3.3.254 Auto Mode Flow Meter Failure:

In the event of a failure of the flowmeter, an alarm shall be generated at the operators SCADA
system. An additional level only PID loop controller shall' become the speed controi output for the
VFD’s bypassing the flow foop..

Control shall remain as 3.3.2.5.1.

3.3.255 Slime Stripping:

The Centenary Hwy Sewage Pumping Station does not require any modification to achieve slime
stripping, because the ‘slime stnpping flows in the Rising Main occurs when Fortrose Street
Pumping Station operates at the same time. This is a relatively likely event (estimated to occur
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15% of the time during PDWFs). The capacity increase at the Centenary Hwy Sewage Pumping
Station will further improve the slime stripping process in the Rising Main.

3.3.2.6 Pump Individual Control: Refer to Section 3.2.

3.3.2.7 Pump Status Indication Lamp:

The Pump Status Indication Lamp RTU output will remain steady on if the pump has completed its
start up sequence and the pump VFD running input is active. The lamp will remain active until this
signal becomes inactive.

The pump status indication lamp will flash slow (1 sec on / 1 sec off) if the pump is unavailable for
RTU control. The lamp will cease to flash slow when the pump becomes available for RTU control.

The pump status indication lamp will flash fast (0.3 sec on / 0.3 sec off) if the pump is locked out

due-to the-lock out timer_not expired. The lamp will cease to flash fast when the lockout timer
expires. '

3.3.2.8 Chemical Dosing Pump (Centenary Hwy)
This site has been installed with Hydrogen Peroxide dosing equipment. The RTU shall control the

dosing pump via digital output. The dosing pump will operate when any of the main sewerage
pumps are operating.

3.3.2.9 Chemical Dosing Pumps (Other Site)

This site has been installed with Hydrogen Peroxide dosing equipment for Fortrose Street Sewage
~ Pumping Station. The RTU shall run the dosing pump via a digital output when the Fortrose Street
Pumping Station is operating.

3.3.3 Summary of RTU Generated Alarms

. The fdllowing alarms will be generated by the RTU and sent to the Newstead Central Control
Room. Most of these alarms are point attributes that are set and reset using handlers in the RTU.
Some, however, are actual digital inputs (DIT) and pseudo digital inputs (DIP) allocated a channel

Q-Pulse Id TMS932

Active 10/12/2014

in the RTU.
Code Alarm Description Type
stnXmainsFail Power Fail Alarm DIP
rtuXmainsFail RTU Power Fail Alarm DIP
rtuXbatteryAlarm RTU Battery Alarm DIP
wwiXlevellnvalid Wet Well Level Invalid DIP
wwiXhighAlarm Wet Well High level DIP
wwiXlowAlarm Wet Well Low Level DIP
wwiXsurchPrbAlm  Surcharge Probable Alarm DIP
wwiXsurchimmAlm  Wet Well Surcharge Imminent Alarm DIP
wwiXsurchOccAlm  Surcharge Occurring Alarm DIP
flwXinvalid Flow rate invalid DIP
flwXlowAlarm Flow rate Low Alarm Flag DIP
flwXhighAlarm Flow rate High Alarm Flag DIP
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EX)

flwXvolinvalid Volume Invalid Flag DiP
preXinvalid .Pressure invalid flag DIP
preXalarminhibit Pressure Alarming Inhibited DIP
preXlowAlarm Pressure Low Alarm Flag DIP
preXhighAlarm Pressure High Alarm Flag DIP
prmpXthmiFault Thermal Overload Fault Flag DIP
pmpXthmiReset Thermal Overload Fault Auto Reset Flag DIP
pmpXthmlExcd Thermal Overload Fault Count Exceeded Flag DIP
pmpXthmstrFault Thermistor Fault Flag DIP
pmpXthmstrReset  Thermistor Fault Auto Reset Flag DIP
pmpXthmstrE xcd Thermistor Fault Count Exceeded Flag DIP
pmpXrflxOpenFit Reflux Valve Fail To Open Flag DIP
pmpXrflxOpenRst Reflux Fail To Open Fault Auto Reset Flag DIP
pmpXrflxCloseF|t Reflux Valve Closing Fault Flag DIP
pmpXrflxOpenExcd  Reflux Valve Fault Count Exceeded Flag DIP
pmpXVFDFault V. F. Drive Not Ready Flag DIP
7 pmpXVFDExcd V.F. Drive Fault Count Exceeded Flag. DIP
pmpXVFDReset V.F. Drive Trip Aufo Reset Flag DIP
pmpXemergencyStp Emergency Stop Pushbutton Fault Flag DIP
pmpXlockout Lockout Flag DIP
pmpXpmpWellFlood Pump Well Flooded Fault Flag DIP
stnXoutage Plant 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 Alarm DIP
cprXrectVoltHiAl Rectifier Voltage High Alarm DIP
cprXrectCrntLoAl Rectifier Current Low Alarm DIP
cprXrectCrntHiAl 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
cprXofPtniHiAl Refr Electrode Off Potential Hi Alarm DIP
wwiXcaliFault Calibration Error Alarm Flag DIP
wwiXcaliStrtReq Operator Initiate Calibration Check Request DIP
wwl|XcaliFailed Calibration Sequence Failed Flag DIP
wwiXcaliAborted Calibration Aborted Flag DIP
wwiXcaliLocAbort Calibration suspended due to Local Mode switch  DIP
wwiXcaliRemResum Resume Calibration Check after Suspend Rgst DIP
stnXoperate Duty Pump Required to Operate DIP
pmpXfault Pump Failure Status DIP
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ATTACHMENT 1

DRAWING SCHEDULE

o
b

486/5/7-HG001

486/5/7-HG002
486/5/7-HG003
486/5/7-HGO04
486/5/7-HGO0S
486/5/7-HGO06

486/5/7-HGO07
486/5/7-HG008
486/5/7-HG009
486/5/7-HG010
486/5/7-HGO11
486/5/7-HGO12
486/5/7-HGO13

DarraBranch&DarraBranch Dupllcatlon nSewers Overall FIO\.»\:rzs Dlaé ramr
Switchboard Pump Circuits Power & Metering Schematic (Sht. 1 of 8)
Sewage Pump No.1 Power & Metering Schematic (Sht. 2 of 8)

| Sewage Pump No.2 Power & Metering Schematic (Sht. 3 of 8)
Switchboard RTU Digital IO Schematic Diagram (Sht. 4 of 8)

Switchboard RTU Analog /O Schematic Diagram (Sht. 5 of 8)

Switchboard Equipment and Label Schedule (Sht. 6 of 8)

Switchboard Cubicle Construction and General Arrangement (Sht. 7 of 8)

Switchboard Cubicle Construction and General Arrangement (Sht. 8 of 8)

RTU General Arrangement

RTU Cubicle Wiring Diagram (Sht. 1 of 2)

RTU Cubicle Power Supplies Connection Diagram (Sht. 2 of 2}

Dry Well Electrical Equipment General Arrangement

Dry & Wet Wells Plan Electrical Equipment General Arrangement
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ATTACHMENT 2
ELECTRICAL DRAWINGS
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Professional Services -
Engineering

TC Beime Centre

315 Brunswick Street Mall

Fortitude Valley, Brisbane, Qld 4006
GPQ Box 1434

Brisbane, Qld 4001

Ph.: Q7 3403 3261
Fax: 07 3403 0205

To: Peter Tranter, Jim Karydas, Henri Lai, Date:19/4/00
Ney_Stanton

Attn:

CC:

From: Owen Kennard

Re: Kooringal Drive Pump Station

We are running into problems here which need to be overcome fairly guickly.
History
1 When run at 50Hz the initial impellers had an NPSH problem at around
120l/sec so smaller impellers had been fitted limiting flow to 110l/sec.
Changes now implemented
2 VSDs and a flowmeter were being installed to fulfill other requirements
which allowed us to gd to the largest impellers and limit flow with the VSDs.
These impellers were installed in the pumps to cope with the increased
head they will see in the future as the catchment develops fully.
Situation '
The pumps can not be run at more than 31Hz beyond which they begin to vibrate
unacceptably. Both pump impellers have been changed and both show the same effects.
Until now | had thought we had reached our NPSH flow limit of around 120l/sec and that we
could limit output as planned [even though this had seemed a lower than expected
frequencyl. ' |
Today the flow meter has been commissioned and has changed the picture somewhat.
e |t records flow at 31Hz is around 48l/sec and at 25Hz around 22|/sec.
» These points do accord with the original system curve envelope from Mike Seymour.
o They are well below Wet weather flow requirements.

[%

Where to from here
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Firstly there is some doubt about the flow meter calibration settings and these need to be
sorted out asap [although given the points do fit my curve | doubt there is a problem with the
flowmeter]. '

Secondly pressure gauges or transmitters should be set up on inlet and outlet lines - the
pump flanges are tapped for these - so that we can be sure of what is going on.
The Problem

s Given the flowmeter readings are correct then the problem is not one of inadequate
NPSH.

At 50l/sec the pump NPSHr is ~ 5m.

NPSHa is 9.8m +0.9m[TWL] -[friction losses ~1m] =9.7m.

Suction piping is a total of 6m of 300nb pipe including one belimouth bend, one 22.5 elbow,

a gate valve and suction reducer. Vel at 100l/sec =1.37m/sec. | believe also that you are

operating above what was previously TWL by ~700mm. '

Previousty NPSH problems appeared at 120i/sec and we would expect that to happen again.

¢ Even though both pumps show the same effects | believe that the impellers are out of
balance

Given the previous history even to the original installation we should be able to achieve the
108i/sec that we got with the turned down impelier.

SO | say check out our instruments, add the pressure readings for safety's sake and then if
the results we need to strip the pumps out and check out alignment, bearings [l believe
these were replaced] wear rings and impeller balance.

Regards
Owen Kennard
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] s MAGNETIC FLOWMETER & — A~~~ O —————————rof { ;b ,—{IZ o] O
- TRANSMITTER FT1 |l - ) ———————— = ——= —@ LEGEND
REFER CONNECTION |
16 DETAIL BELOW . [ [ [ l
- PUMP No 1 KwT1 151 _ 7- RELAY OR
4 REFER NOTE 3 KILOWATT TRANSDUCER [ -® ————— C3mh ~ 5o C ; ’ {E”“"’ZJ&'%?#E "] ! | e H PR CONTACTOR ColL
-V REF DWG:- e —————————= -& @ ™ FIELD DEVICE
486/5/7-HG002 SPARES ® R.T.U. FUSE TERMINAL
_ 18 PUMP No J V.F. DRIVE 661 g FOMP TAPS I 8- ') R.T.U. LINK TERMINAL
o HOTOR AMPS i; l _1_53__m_5-_20_m5__132_' 8 m—] I | CHANYEL 8 | 8 o o SWITCHBOARD TERMINAL
o 486/5/7-HG002 ¢ 0-115AMP | | [ ! A CATHODIC PROTECTION
AMMETER TERMINAL
-2 PU%:/N%% TRANSDUCER [ @ o o W I T I 5
KLOWATT TRANSDUCER PO/ =" — — — — T Y o, © -Fm_ RTU DIGITAL INPUT
REF DWG:- _L————————, ————— - ® (BDDRESS
—_— 4,86/5/7-HGO003 |
Sl » POMP No 2 F-DRIVE v 644 o 10- [ | D /aooRess N,/ RTUDIGITAL OUTPUT
- MOTOR AM 253 L 20mA 52 2 10, 10+
REF DWG- b= AT - T —® e ] RTU ANALOG INPUT
_ 23 486/5/7-HG003 * ~ 0-115AMP [ ADDRESS N
AMMETER
MAIN PUMP No 1 641 11- VF.0. 1 RUNNING SPEED SPARE H- memq
] _ 24 V.F. DRIVE UNIT - l:—-_ZOEA_ - —672‘0 ™ CHANNEL W l_-HZ"CHANNEL 11 | 1 —0 lml RTU ANALOG QUTPUT
REF DWG:- LM — — — — o — —— | | | P
.25 486/5/1-HB00Z | ! ! ! EQUIPMENT ITEM No.
MAIN PUMP No 2 644 12- V.F.D. 2 RUNNING SPEED SPARE 12-
26 V.F. DRIVE UNIT e —————— oA T e © 12+ CHANNEL 12 l CHANNEL 12 12 ABB MAGHASTER
- REF DWG:- Lo — — ——— — — e — — —o— P ABB MAGMASTER
6 486/5/7-HGOO3 MAGNETIC FLOWMETER FT1
-7 Ty [ [ [ I | | a CONNECTION DETAIL
O— Y o Ll \ —O [ REFER NDTE 3 ABOVE FLOWMETER
28 134 / CHANNEL W N\ TRANSMITTER
- = -®
VENDOR'S
—1 29 CABLE ) 240V AC SUPPLY
- 14- SPARE SPARE 14 - REF DWG:-
spanes | © CRANNEL 1 | ~wmaa O 486/5/7-HG0O1
| S e | RS s,
' ' ' | R.T.U. DIGITAL INPUT
31 MODULE DIM1 CHANNEL 13
— 15- SPARE 15- -
/ m lﬂml 1 DELIVERY FLOW  REF DWG- 486/5/7-HG004
12 e ELEPY 4-20mA SIGNAL
- L 4 R.T.U. INPUT MODULE
- - - = AIM1 CHANNEL 6
_ 33
H )
34 AS CONSTRUCTED )
<
35 o /oo
- SUPERCEDES DRAWING No:- E94-BM6000/A4 REVISION E | crecken um‘f@_
8\ 3¢
- roﬁzg;og & DME Y NAME DATE — Y0os ALE ) PROECT TITLE SCALE NTS oF 8 sreeTs |
£0.8 b5 . = I GORE | smow |smism | M anbane == Eg CENTENARY HIGHWAY SWITCHBOARD
T | e e IN CHARGE  R-BOWRNG 2w/ pr pr— T SURVEY Mo, FELD BooK @ | SEWAGE PUMP STATION SP19 | R.T.U. ANALOG /0 ORAWING - AEND.
o Lo Tt . e e o . _ﬂ SCHEMATIC DIAGRAM 486 /5 /T-HG005 | A |
A | B | C | D B E [ G | ] J
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A T B ] C | D | E & F ] H [ I I J
r . " - N
SW ﬂ CHBOARD MEM QTY  MAKE ond NUMBER DESCRIPTION LABEL
EQUIPMENT AND TABEL 00 3 TERCEL (P70SD 70KA LIGHTNING ARRESTORS UGHTNING ARRESTORS
SCHEDULE ; 01 1 TERASAKI XH-400NE/250 WITH XFHA34 HANDLE MAIN CIRCUIT BREAKER MAIN SWITCH
) 02 2 TERASAKI XH-250NJ/250 WITH XFHA23 HANDLE MAIN PUMP No 1 & No 2 PUMP No 1 / No 2 .
CIRCUIT BREAKERS X R HAS BEEN PRODUCED FROM
03t TERASAK!I DIN-T3—-316 SUMP PUMP CIRCUIT BREAKER REFER LEGEND CARD k T'S'rf&.ﬁg'ﬁ‘ﬁ- 1?951.—356000/AS REVISION D.
o4 1 NHP LKSI-63 WITH 3 X GEC TIS63 CARTRIDGES SUB DISTRIBUTION BOARD ISOLATOR SUB-DIST BOARD ISOLATOR 2. ALL ITEMS IN THE AREAS DELINEATED BY
05 1 TERASAKI NO2S0A/24 SUB DISTRIBUTION CIRCUIT BREAKER CHASSIS REVISION CLOUDS ARE NEW MODIFICATIONS.
06 2 DANFOSS VLT6100 VARWBLE SPEED DRIVE MAIN PUMP No 1 & No 2 VARWBLE SPEED DRIVES VFD1/VFD2
07 2 SPRECHER & SCHUH CAB-140—E—10-240V WITH CEF1-VS2 BUSBAR  MAIN PUMP No.1 & No.2 LINE CONTACTORS c13/c23
Bl 08 2 SPRECHER & SCHUH CEF1-11—415V MAIN PUMP No.i & No.2 THERMAL OVERLOAD TOL1/T0L2 |
09 1 SPRECHER & SCHUH CA3—~23—10-A240 SUMP PUMP LINE CONTACTOR cs3
10 1 SPRECHER & SCHUH CT3—12 3.8-6.0A SUMP PUMP THERMAL OVERLOAD
12 SPRECHER & SCHUH GA3—23~10-A240 OXYGEN PUMPS No 1 & No 2 LINE CONTACTORS c73/c83
12 2 SPRECHER & SCHUH CT3-12 1.6-2.5A OXYGEN PUMPS No 1 & No 2 THERMAL OVERLOADS
2 13 2 CROMPTON 7B2-943 150/5A CLASS 1 5VA MAIN PUMP INSTRUMENT CURRENT TRANSFORMERS PUMP No 1 / No 2 2
14 6°  GEC SC20H WITH 6 X NS2 CARTRIDGES MAIN PUMP iNSTRUMENT FUSES PUMP No 1 / No 2
15 4 KLIPPON SAKT2/35 TERMINALS CURRENT TRANSFORMER
2 QVS2 SUIDELINKS TEST UNKS
8 VH19 SLEEVES
8 BS SCREWS .
] 16 2 CROMPTON 243-01AG SCALE D—1154 (ANALOG 4—20mA INPUT) MAIN PUMP No 1 & No 2 AMMETERS PUMP No 1 / No 2 |
17 2 MULTITEK M100—WA2 UHA (240VAC) MAIN PUMP No 1 & No 2 KILOWATT TRANSDUCERS KWT1 /2
18 2 MULTITEK M100—AL1 UHA (240VAC) MAIN PUMP No 1 & No 2 CURRENT TRANSDUCERS my/2
19 1 CROMPTON 252~PSGW 3 WIRE 50 HZ 415 VAC PHASE FAILURE RELAY PFR
20 1 TERASAKI DIN-T8—308 PHASE FAILURE RELAY CIRCUIT BREAKER REFER LEGEND CARD
3 21 TERASAKI DIN~T6-320 THREE PHASE 20A OUTLET CIRCUIT BREAKER REFER LEGEND CARD 3
2 TERASAK! DIN~T8—110 SINGLE PHASE GPO CIRCUIT BREAKER REFER LEGEND CARD LEGEND
23 1 TERASAKI DIN-T6—110 PUMP WELL LIGHTING CIRCUIT BREAKER REFER LEGEND CARD
24 1 TERASAKI DIN-T8—102 RTU LAPTOP GPO CIRCUIT- BREAKER===== === REFER LEGEND CARD ‘D— RELAY OR -
25 TERASAKI DIN—T6~106 SWITCHBOARD FLUORESCENT LIGHT CIRCUIT BREAKER REFER LEGEND CARD C(ONTACTOR COIL
26 i TERASAKI DIN-T6—108 CATHODIC PROTECTION UNIT CIRCUIT BREAKER REFER LEGEND CARD n FIELD DEVICE
1 27 1 TERASAKI DIN-T8—110 PUMP WELL VENTILATION FAN CIRCUIT BREAKER REFER LEGENO CARD ® R.T.U. FUSE TERMINAL r—
28 1 TERASAKI DIN-T6—106 KW & CURRENT TRANSDUCERS AUX SUPPLY C/B REFER LEGEND CARD o R.T.U. LINK TERMINAL
29 4 TERASAKI DIN-T6—106 RTU POWER SUPPLY CIRCUIT BREAKER REFER LEGEND CARD
00 1 TERASAKI DIN-T6—106 FLOWMETER EVALUATION UNIT CIRCUIT BREAKER REFER LEGEND CARD o SWITCHBOARD TERMINAL
n 3 TERASAKI DIN-T8~106 SPARE 240VAC CIRCUIT BREAKER REFER LEGEND CARD a CATHODIC PROTECTION
4 32 3 BURGESS DS3 SWITCHBOARD DOOR SWITCHES TERMINAL 4
303 LANSON LBB113 13W FLUROESCENT SWITCHBOARD LIGHTS me_
LVO| CROMPTON 243~01AG WITH SUPPLIMENTRY RED POINTER WELL LEVEL INDICATOR WELL LEVEL RTU DIGITAL iNPUT
4—20mA INPUT SCALE 0~100%
3’ PLATYPUS 2 WITH APCS—WT227 DELIVERY PRESSURE TRANSMITTER DELIVERY PRESSURE TRANSMITTOR RTU DIGITAL OUTPUT
3% 1 VEGA 137M/E258 WELL LEVEL TRANSMITTER WELL LEVEL TRANSMITTER -
7 2 TERASAKI DIN-T3—106 MAIN PUMP No 1 & No 2 CONTROL CIRCUTT BREAKER  PUMP Nol/PUMP No2 CONTROL
38 2 CROMPTON 242-155G—-240V MAIN PUMP No 1 & No 2 HOUR RUN METER RTU ANALOG INPUT ’—ﬂ
3 2 SPRECHER & SCHUH RT3-A-240V MAIN PUMP No 1 & No 2 THERMISTOR RELAY THR1 /2
40 2 IZUMI RM2S—~U—240V WITH SM2S-05U BASE MAIN PUMP No 1&2 SOFT STR START RELAY RP14/RP24 I%I RTU ANALOG OUTPUT
4 2 JZUMI RM2S-U~240V WITH SM2S—05U BASE CONTROL CIRCUIT POWER ON RELAY PR1/2
5 42 2 IZUMI RM2S-U~240V WITH SM25—-05U BASE PUMP No 1 & No 2 V.F. DRIVE READY RELAY RL11/21 5
44 2 IZUMI RM2S~U~24VDC WITH SM25-05U BASE RTU MAIN PUMP Nol&2 CONTACTOR CLOSE RELAY RP12/22 EQUIPMENT ITEM No.
45 2 IZUMI RM2S-U—-24VDC WITH SM2S-05U BASE RTU MAIN PUMP No 1 & No 2 V.F. DRVE FLT RESET RP13/23
46 2 SPRECHER & SCHUH DL3-GRYW—EM WITH Bo 95—I3—24V~2W MAIN PUMPS No 1 & No 2 STATUS INDICATION LAMP STATUS
(RED USED) ON = RUNNING
SLOW FLASH = FAULT
— FAST FLASH = START —
47 2 SPRECHER & SCHUH OT3P-G—10M MAIN PUMP No 1 & No 2 START PUSHBUTTON START
48 2 SPRECHER & SCHUH DN3-30—01 WITH DE3—01 CONTACT BLOCK MAIN PUMP No 1 & No 2 STOP PUSHBUTTON EMERGENCY STOP
49 2 SPRECHER & SCHUH DT3P-MB~10M MAIN PUMP No 1 & No 2 RESET PUSHBUTTON LOCAL RESET
50 2 TERASAKI DIN-T6—310 OXYGEN PUMP No 1 & No 2 CIRCUIT BREAKER REFER LEGEND CARD
6 51 1 MULTITRODE MTR-2 SUMP PUMP CONTROL RELAY LCRS 6
52 1 MULTITROOE MTR-2 SURCHARGE ALARM RELAY LCR61
53 MULTITRODE MTR-2 PUMP WELL FLOOOED RELAY LCR62
54 2 JZUMI RM25-U—240v WITH SM2S—0SU BASE RTU OXYGEN PUMP No 1 & No 2 RUN RELAYS RP71 /81
"85 1 KRAUS & NAMER CGB-A220-E—604 HEADING STATION CONTROL STATION CONTROL MODE SELECTOR
__‘ LABEL LOCAL-REMOTE
56 1 SPRECHER & SCHUH OT3P—MB—10M SITE ATTENTION ALARM RESET PUSHBUTTON ALARM RESET |
57 1 SPRECHER & SCHUH OT3P—G—10M SUMP PUMP START PUSHBUTTON START
58 ' SPRECHER & SCHUH DT3P-R—01M SUMP PUMP STOP PUSHBUTTON sToP
59 1 SPRECHER & SCHUH DL3-GRYW—EM WITH Ba9s—I3—24V—2W SWITCHBGARD ATTENTION ALARM ATTENTION ALARM
(YELLOW USED)
7 60 WATTMASTER KOBISHI 160K24—CLEAR PUMP WELL SITE ATTENTION ALARM - 7
61 CLIPSAL 56C420 THREE PHASE OUTLET 415VAC
62 2 CUPSAL 15 SINGLE PHASE OUTLET & RTU SINGLE PHASE OUTLET 240VAC/RTU LAPTOP SUPPLY
63 2 CUPSAL BP165D12 WITH 2 X BP165F FEET NEUTRAL LINKS NEUTRAL
64 2 CUPSAL BP165D12 EARTH 'LINKS EARTH
65 77 KUPPON SAK4 “G™ RAIL SWITCHBOARO TERMINALS _J
——1 66 16 KUPPON SAKR "DIN" RAIL UNK TERMINALS <
68 3 OIN-T OTLD LOCKDOGS CIRCUIT BREAKER LOCKDOGS ( AS CONSTRUCTED _)
69 3 KUPPON EK2.5/35 (086108) AND PARTITION (013016) EARTH TERMINALS s 4
70 ABB MAGMASTER MAGNETIC FLOWMETER T PLOTTED e _&00
sl 72 1K POTENTIOMETER PUMP 3/2 MANUAL SPEED CONTROL SUPERCEDES DRAWING No:- E94-BM6000/AS REVISION D | cHecken WE-Z@
ﬁrggﬂgo;or Y WAL DT ~Y/os rie Y PROJECT T ‘Euu.: NTS - < 8
el | e [T o0 | mome  [semsz | m anbane W%; CENTENARY HIGHWAY SWITCHBOARD Py e
A ] | asismom ssE IN_CHARGE R. BOWRNG RPLWW” s DRAWN NOTE 9 311299 SURVEY No. RELD BOOK = | SEWAGE PUMP STATION SP19 EQUIPMENT AND ORAWING N AMEND.
Nz). D'AVT.E' mme “Jgjmm NOTE £ fo. JKQ'ED(ED Brisbane City EUWEYED AH DATUN \ ‘,& LABEL SCHEDULE J¢86/5/7—HG006 A J
A B B | C | D | E F [ H { I J
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[ B C I D E e F I G [ H I ] J
— N
- (O (D)
: X, Y, NOTES
- 70, 80 73 755 ,80,70
1 - 1810 - =1 - | 1, EQUIPMENT CHASSIS SHALL BE BOLTED TO PICTURE
-3 I { ‘l j J i i FRAME SUPPORTS AT SIDES ONLY
T . 40%60 nucr 1 T . i 2. A MINIMUM SOMM AIR GAP TO BE PROVIDED AT TOP AND
_ 4 | | TR T BOTTOM OF EQUIPMENT CHASSIS TO ALLOW AIR MOVEMENT
€0X60_DUCT 60%60_DUC CURRENT TRANSFORMERS M
G0X60 DICT] SPACE il 3. EXTEND DIN RAIL FULL WIDTH OF EQUIPMENT CHASSIS
5 m FOR [ cuBICLY] FIELD INTERFACE TERMINAL DIN RAIL ALLOW 20% ADDITIONAL
. - FUTURE 2] pun LIGHT LENGTH
-~ 6 w 5 CATHODIC - g 4. DOORS SHALL BE HELD OPEN BY DOOR STAYS
= RTU 3 PROTECTION <] 5. DOOR LOCKS SHALL BE SELECTRIX SEMIFLUSH SWING HANDLES
, a [} WITH BC.C. LOCKS
- I 3 D[]DD Test . 6. FOLD DOWN RTU TRAY TO BE REMOVABLE TO ALLOW
[m]"‘" 49 yd L \ BLOCK ~— DOCUNENT HOLDER EQUIPMENT CHASSIS INSTALLATION AND REMOVAL
2] -8 ) P "’@ RTU GPO o % 60 DT porevta Fses] | \ i A 2 STATIN L0 7. GLAND PLATES TO BE 6MM THICK BAKELITE
8 : - 60_ — (A35Vx170Hx20D> 8. SEGREGATION OF SEGEB METER AND CT COMPARTMENTS TO BE
_ 9 2 l]]ll]@ saxso ucT)) | |1 RTU CE. TERMINALS \v r [ e OBTAINED USING PERFORATED 316 S.S. SHEET TO ALLOV
= INTEgF ACE 60 X 60 DUCT FERFORATED METAL LB MAXIMUM POSSIBLE AIR FLOV
_10 (B AN%G%'HERTFI:ALS . INEES PiTomG 9. DOOR INSULATION TO BE 25MM THICK FIBERGLASS THERMAL
ﬁ S|E MAIN N DSSIBLE o _— DOCUMENT HOLDER INSULATION .
1 1 L bl 5= H NEUTRAL - 5 FIOR 10. THE SUNSHIELD TO BE 16MM THICK 316 S.S. SHEET.
- W * “ b LEVEL MAIN 3 fn‘i’ancméswn 30MM LONG S.S. STANDOFFS TO BE MOUNTABLE FROM INSIDE
60X60_BUCT] TRANSMITTER EARTH (P60V370Hx20D> THE CUBICLE BUT WELBED TO THE SUNSHIELD.
12 TS A L PRESSURE THE TOP SUNSHIELD TO BE SUPPORTED BE 316 S.S. “Z°
i TRANSMITTER J H SECTIONS WELDED TO THE TOP OF THE CUBICLE AND BOLTED
13 Isoxso T coxco_ et | | o LLld TO THE SUNSHIELD
31 - H 3 : N L 8 | 11. EQUIPMENT TO BE MOUNTED NO LOWER THAN 200MM ABOVE
14 1 A - RN CUBICLE FLOOR
- MOUNT EARTH & NEUTRAL BARS \FIT NEOPRENE GASKET BETWEEN AL TAGS FOR BOLTING 12. THIS DRAWING HAS BEEN PRODUCED FROM
2 | ON SIDE EQUIPMENT CHASSIS | SWITCHBOARD AND PLINTH- e «<€§TCHBDARD‘-TD CONCRETE- 2 ? DRAWING Nar- E94-BM6000/A6 REVISION C.
15 i . = ==
- 400 l__ 400
. e = SECTION “C”
1 -—
FRONT ELEVATION ¢(WITHOUT DOORS REAR ELEVATION (WITHOUT DOORS WITHOUT EQUIPMENT)
17
. 30
_18 43 s9s , 10, 440 , 14 465 h f 15°+ 930 |
I ~ B ~| l— -I
4 19 \E’,fﬁl lr——"’ T T I — = I e —— 5 T I 1 | .
— —
20 % M | s10 | s25 | g T
— et g — T MINIMUM 50MM GAP |~
=t = kgl i
o
21 g L 630 N L 633 | 8§ WIDTH OF D S
p——d0 | REMOVABLE PANEL EQUIPMENT CHASSIS POSITION BY TvO
o 1 /RVAB PVC COVERED
22 &L 0 P i FOLD DOVN TRAY CHAINS,
@ FOR RTU LAPTIP PL. o TRAY TO BE
by 1 HELD IN VERTICAL
23 J POSITION BY A
- SINGLE KNURLED
HEAD SCREV)
51 _24 | A oz
4s o ~
DOOR SWITCH  DOOR SVITCH DOOR SWITCH 8
25 AT TOP AT TOP AT TOP
SECTION ‘A" <WITHOUT EQUIPMENT) SECTION B’ (WITHOUT EQUIPMENT)
26 15 I
__‘ —H— 13
27 s s s &
— MINIMUM SOMM_GAP
”“ [2 FOR AIR MDVEMENT
28 EXTENDING FULL
- VIDTH OF
1 I j J EQUIPMENT CHASSIS
29 +-
| - i ' H, "~
_— 30 S
i
31
- DOOR S J| |\poor s y SECTION ‘D’
ALL HANDLES TO
I R g g g g = > SRR (WITHOUT EQUIPMENT)
DOOR CENTRE LINE
)
S/
34
35 @ ‘
- T——-—/DF HINGE l/r——FII
3 . .
DOOR 1 DOOR 2 DOOR 3 \ POR 6 DOar 7 DOCR 8 J u s
37 — L
W [ 6]— )
38 VIEW OF FRONT DOORS <WITHOUT HINGES) VIEW 0OF REAR DOORS (WITHOUT HINGES) ( AS CONSTRUCTED )
- DOOR RETURN DETAILS —
39 PLOTTED T &/00
- SUPERCEDES DRAWING No:- E94-BM6000/A6 REVISION C | cxecken mrzg@
8\ )
YDRECTOR OF wE Y NAE DATE fios FLE PROECT Y TSCALE NTS —
PD. & PS.
ENCREER WE DESIH wotEe RL[ 3199 w0 RE | smowr  [oem sz A Brmane E; CENTENARY HIGHWAY SWITCHBOARD
TRKTEDRSIE, IN_CHARGE RbowRwg  vm = ORAWN woTE 2 31299 SURVEY o FELD BOOK ® I SEWAGE PUMP STATION SP19 CUBICLE CONSTRUCTION DRAWING N* AMEND.
o | m | cnaafeE WY_| SUPERVISNG RPLQ. NO. DA ﬂ !
G0, [NWEJLWER NOTE 12 Ju}m Brisbane (h’yJ SURVEYED AH DATM L JL& GENERAL ARRANGEMENT 486[5/7 HGOO7 A )
1 B | C | D | E | G H | J
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— | | T . S 1 1 ‘
_ 1
- SWITCHBOARD
b o-» (9 NSTRUCT S
p
5 o O o O r - Cublcle %p be of Lbmm thick Grade 316 Stakless Steet 29 finish sheet folded, NOTES:-
- fuly welded at Jonts, sUFfendd where reCessary to Form o rigd NUTES:
— ~ veather ond vermin peoof Flinth rountng Brclosgre, [PIS to ASITS. -
- d Ponels to be 20mm thick Zikw Aval shest folded, Fully
_ 5 5 0 0.0 e B e o e Mcessary, 1. THIS DRAWING HAS BEEN PRODUCED FROM
.'"""-s.r : lbo; l-h;ls ::;“h- gt&gg hysLtI::‘oF l'\.':"ﬂl frarirg DRAW!ING Ho:- 1006-0353 SHEET 2 REV'N 3.
Ll ety : 3 ol *
2 = = A - nriz‘s W2 Gt Ligs o the top apm’ g'mtg::mm saxe oF 2. HANUAL SPEED CONTROL POTENTIOMETERS
s = mm thick Bokelte gland plates cu 14 e cubhcle,
|:| ‘:I & £t one spere fuse rOSka:iﬂv i cublcie. FOR PUMPS 1 AND 2 TO BE INSTALLED.
- Heter Porel to be double Hinged Gam thick lominaten procreic resin
E -8B L] FHt cotch stays tc doors and hinped pﬁﬂ"‘-' to allow alrbwa opening of LT
) @ (Doors with £xternal heat shields to open to ek
- Reor of Hinged Panals to be shrowuded t© P21 of AS 1939,
] Ll FH énn warthing studs to daors, hinged porsls and cubicle for earth corrtiruly.
- E l‘rtnnnw'nurqrvld'rwdnlmmmmtnﬂwﬁwofm
! Nol og shoen on Garerol A vt Drowl
_— - it one Lzgend Card Holder to r-unt of hhwﬂ Dlrlrl
_10 El Tersinution schacdule to be mowted rgod 0 &how toraknzls wnd thelr
conrctons, Scheduis to be coversd I:y ear Perpwx sheet of At shxe,
- Allow 20X spore termnal rol for Fuhure
1 1 ———4 ’
— 1
Cc.. 0 -
—// \\._ = Grird smooth oll weids, descele, degrecse ond ood dip
12
- EARITWORK, ~ PLINTH
e O |:| T & PUnth %o be 150nm x SO x Sre Kid Steel Channet
11 N Ll Grind smooth oll relds, dessely and degrensd ond Hot Hp Galvanise.
—_ 14 O' O"—"— . - GOrind smooth il welds, cescole and degrease. Flnish with electrostatically
spplbed, oven cured., colyester Powderkote to cotour white.
"5 - @ mm— — ——
- HINGES - ILERS
- Lows & Fletcar CP (Ft of F Type KIS,
T :
- «  iows L Fistcher CP WPt of f Type KIS.
—_ 17 L] Swelectrx 1507S5C04 horeflla (2 of £
- Selectrix 1107-Us J Point CaM & off)
- Crkia 1 Point Locking Bars {2 of f)
18 = SLUED Lockwood Mo 23D 43mm brass pin basbler podlock & of f).
4 L SHOC?HI_L\UTS—SELG Hamdle (& of f).
_ 19 o Selectriz L0977 Barrel Lock & ofF).
= Selectrix 1107-U& 1 Peint CAM (6 of f)
- Erka 3 Pant Lexcking Bars (6 of f).
_20 ] S LOCKS - HINGED PANELS
L] CMCA 1000-u4S houging sHh L0CG-ul42 glotied insert cnd 100-23 Tongus and secl
24 HINGER PAREL Heol HIRGED PANEL MoZ
‘— - - Intarrm! (chals 1 be W-B-V (except MWAIN SWITCH arel WARMING lobels
which are toc be R-V-R} traffglyte acrbed ox wHown In lobel schedde.
22 Mol Switch labels’ (ettar sze t? bx 10, compartmmnt lobris’ Letter sixe
— 1o be 10mm and remoknder lobele’ letter cze to be 4mn
VIEW QF HINGED PANEL Interral lobals to be secured oth M1 Chrome Plotsd metal thesads.
Externcl labels to be sécursd wWith H3 M6 Grade Stolnleas Stedl meral thesoads.
23 (WITHOUT HlNGES) (SCALE 1 :5) L] Where Swtchboord eiring cbrbmucts lokels mounted on squipment chossls the lobels
- sholl be mounted on duct Ud and the Ud secured by o single coble tie at ome cormer.
| 5 . _ 24
All wirl, to be PYC VTS &YV Grode. Control and Instrunentation wireg
0 be :g'hn 192 Hrrwd FlexBie copper conductors colow coded o3 shown below,
25 runbered ot aoch erd ond tarminated by use of Aetol Ferruley o cring Lugs.
- Power wiinQ to be Hnlrun 25am2 nultStrund copper caductiors phase
colour codtd o5 Showm below.
26 Wire nusbareyy system sholl h- Grafaplast
— .
— Prase wirtng (A, B & 7 - red, white and blue
27 Valtmeter and currant transformer commectivis - red, white, blue armd BLACK,
- 240V comtrol active - white
Thermstors ard mo volt contacts - oranpe
240V nputral - black
— 28 o4v LV postive - grey
24V ELV regatie - grey
W & QRAENT [ntrinsicaliy safe wiring -,
29 S Eorth - greenyellow
& - PHAIT FaTLLRT RTU
RELAY L — POVER SUPPLY
30 L “TERMIMALS L33, 134, 233, 274 THERMISTORS - DO MOT TEST ABOVE 22v"
- TP
— — — — - 4 R-V-R
THREE PHASE SPARE . - FR AdJacent to Ternimal Strip
_3n uruer - M — 2 "SI - 2Oy WB-W 316 Staiiess Steel Ft to Door 2, labet
IPART, dinimsions [3lmm x TS
3 “DANGER qasv* Qﬂn R-¥-R 316 Stalniesz Steel FHt o Door 3, label
— 24y G dinensions (20an % L3on.
- 32 P VELL — | oo 4 TSUPPLY AUTHIRITY METER PAMCL' limm W-B-W 316 Stabnless Stesl Pt
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