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i
Volume 1 Project Overview and Index
INDEX

SECTION 1 PROJECT OVERVIEW

‘ 1.1 VERTICAL SEWAGE PUMPS ......oviiiiiiiiiioe ettt e ettt e e e e s teee e e et s et eaesaaraasssesebbrannaaaes 1
| 1.2 PERFECT HARMONY DRIVE.. ... oot et et et sr st teeenen 1
1.3 HIGH VOLTAGE INDUCTION MOTOR........oooummuiiieeeeeeeeeeeeeeeee s eeeeeeaaeeeseseesaneesenaeaaeanaseneeeeerererersnnseenns 2
; 1.4 PUMP INSTRUMENTATION .....cciiiiitutiiietttieieiitrerteeeseiiaeserssaaeeeeasasnssteaeesesassnnssbesesasaesanesssssnsssnssrsasessaaes 2
1.5 PUMP CONTROLS...coootmiitiieiie ettt ettt e et b et se e et e e s e s e es s s e st s eea et s aann s e eesan e s eseaaaneees 2

\ SECTION 2 INDEX FOR VOLUME 2 — VERTICAL SEWAGE PUMP
SECTION 3 INDEX FOR VOLUME 3 A & B — SITE COMMISSIONING
SECTION 4 INDEX FOR VOLUME 4 — PERFECT HARMONY DRIVE
SECTION 5 INDEX FOR VOLUME 5 — HIGH VOLTAGE INDUCTION MOTOR

SECTION 6 INDEX FOR VOLUME 6 A & B — PUMP INSTRUMENTATION
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1.3 High Voltage Induction Motor

The High Voltage Induction Motor for driving the pump is manufactured by
Crompton Greaves in Mumbai, India. The motor is a 6.6kV, 10-pole vertical flange
mounted machine rated at 2,000kW, 50Hz providing adequate torque to meet the
specified pump duty over the entire speed range.

The motor design is of the totally enclosed type with water-cooled heat exchangers
mounted on either side of the machine. (CACW — Closed Air Circuit, Water cooled)

For detailed information on the High Voltage Induction Motor, Refer to Volume 5 of
this manual. -

1.4 Pump Instrumentation

- The instrumentation supplied with this project is provided to monitor the operational
state of both the high voltage induction motor and the SRA 900/1000 Double Volute
Vertical Sewage pump.

The instrumentation supplies control/monitoring signals directly to the Brisbane City
Council pump control system.

The following pump parameters are monitored:
Bearing and pump casing vibration.
Bearing temperatures.

Motor winding temperatures.

Pump and motor speed.

Pump reverse rotation.

* & & ¢ o O

Moisture build-up in the motor casing and heat exchangers.

1.5 Pump Controls

The Pump Control System was supplied, installed and commissioned by others.

All control actions, sequencing and data logging derived from the pump
instrumentation is carried out by the Pump control system.

15140/Overview Man/BRH 1ssue | 4-May-98 Page 1-2
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Section 1 Project Overview

This project incorporates the manufacture, testing, installation and commissioning of
three (3) new sewage pumps for the Brisbane City Council. They are installed in
Pumpwell No 1 at the Councils Eagle Farm Pump Station. The scope of supply
includes the pumps, drive motor, variable frequency drive unit and associated
instrumentation. The pump power supply and control system was supplied by others.

1.1 Vertical Sewage Pumps

The vertical sewage pumps (Model SRA 900/1000) are manufactured by Weir
Engineering a their Dandenong works facility. They are a vertical mounted, single
stage, bottom entry double volute centrifugal design in general compliance with the
Specification. The pumps are capable of variable speed operation and will deliver a
flow of 2100V/s of sewage at a 70m head when operating at 593rpm.

Each pump is fitted with an impeller of “non-ragging” design to ensure that spheres of
up to 150mm diameter and other solids consistent with raw sewage can be passed
through the pump without blockage. The pump is driven through a Gridflex flexible
coupling with over torque shear protection set up to operate in the event that a larger
object becomes jammed in the pump.

For detailed information on the Vertical Sewage Pump, Refer to Volume 2 of this
manual.

1.2 Perfect Harmony Drive

The pump is driven by a Variable Voltage, Variable Frequency (VVVF) power
electronic drive unit manufactured by Robicon in the U.S.A. Power supply is taken at
11kV and supplied to the motor at 6.6kV. The design utilises a transformer with 6
phase shifted secondary windings feeding power cells in a series configuration to
produce a very high quality, low harmonic, variable frequency power output to the
motor.

The Perfect Harmony Drive is rated for a loading of 2,600HP. It incorporates ‘state of
the art’ vector speed control technology to meet the Specification requirement of

steady state speed regulation to within +1 rpm.

For detailed information on the Perfect Harmony Drive, Refer to Volume 4 of this
manual.

15140/Overview Man/BRH Issue 1 : 21-Sep-98 Page 1-1
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Volume 6 Pump System Instrumentation

INDEX

SECTION 1 INTRODUCTION
SECTION 2 DESCRIPTION OF EQUIPMENT

2.1 LocAL INSTRUMENTATION PANEL

2.2 3300 SYSTEM OVERVIEW
2.2.1 System Overview
2.2.2  System Block Diagram
2.2.3  Rack

2.3 3300/03 SYSTEM MONITOR
2.3.1 System Monitor
2.3.2  Monitor Functions
2.3.3  Assembly and Disassembly Procedure
2.3.4 Data Interface Removal
2.3.5  Front Panel Installation and Removal
2.3.6 Monitor Options
2.3.7  Programmable Options
2.3.8 OK Relay Configuration
2.3.9 Operational Testing
2.3.10  Keyphasor Operafional Testing
2.3.11  Recommended Spare Parts List
2312 Specification

2.4 3300/12 POWER SUPPLY
2.4.1  Location of Assemblies
2.4.2 Options
2.4.3  Disassembly Procedure
2,44  Fuses
2.4.5 Input Voltage Option
2.4.6  Testing and Trouble shooting

2.4.7 Data Communication Interface Options

2.4.8 Transducer Voltage Option
2.4.9 Recommended Spare Parts
2.4.10  Specification

2.4.11  Field Wiring Drawings

2.5 3300 Srx CHANNEL TEMPERATURE MONITOR

2.5.1  Six Channel Temperature Monitor System

2.5.2  Monitor Functions

2.5.3  Monitor Options

2.5.4 Programmable Options

255 OK

2.5.6 Bypass

2.5.7 Alarm ]

2.5.8 Alarm?2

2.5.9 Read Channel Temperature
25.10  ReadAlarm 1 Setpoint Levels
25.11 Read Alarm 2 Setpoint Levels
2512  SelfTest
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2513 Error Codes

[«

2.6 3300/50 TACHOMETER .......oeiiuiiiactiieeeureeeeeeeeenrerneeaae st asasesereeeaneeeeaaanasasssereesseeaanasensinnsesnsnenasanssaas et
2.6.1 Svstem Overview Dual Setpoint Tachometer
2.6.2  Svstem Overview Zero Speed Tachometer
2.6.3  Svstem Overview Rotor Acceleration Tachometer
2.6.4 Monitor Options
2.6.5 Programmable Options
2.6.6 AMonitor Functions
267 OK
2.6.8 Bvpass Dual Setpoint Tachometer
2.6.9 Bypass Zero Speed Tachometer
2.6.10  Bvpass Rotor Acceleration Tachometer
2.6.11  Alert Dual Setpoint Tachometer
2.6.12  Alert Zero Speed Tachometer
2.6.13  Alert Rotor Acceleration Tachometer
2.6.14  Read Gap Voltage '

2.6.15  Read Setpoints Dual Setpoint Tachometer
2.6.16  Read Setpoints Zero Speed Tachometer

2.6.17  Read Setpoints Rotor Acceleration Tachometer
2.6.18  Read Peak Hold

2.6.19 Reset Peak Hold

2.6.20 Enable (Zero Speed Tachometer)

2.6.21  Self Test

2.6.22 Index

2.7 3300/52 REVERSE ROTATION MONTITOR .......cummniiiiieceioeeeeeeesersseessssnrsssnnnsssssasarasassssesassssnsnssannssnsansennnen
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9
2.7.1  Reverse Rotation Monitor System 9
2.7.2  Front Panel Features 9
2.7.3  Monitor Functions 9
2.7.4  Monitor Removal 9
2.7.53  Monitor Disassembly 9
2.7.6  Signal Input Relay Module 9 |
; 2.7.7 Monitor Functions 9 ‘
2.7.8 OK 9
| 2.7.9  Alert 9
| 2.7.10  Bypass 9
2.7.11 Read Setpoints 9
2.7.12  Read Gap Voltage 9
2.7.13 Read Max Reverse/ Peak Hold 9
2.7.14  Reset Max Reverse/ Peak Hold 9
2715 Probe Installation 9
2.7.16  Reverse Rotation Enabled 9
2.7.17  Alert Hysteresis 10
2.7.18  Adjust Alert Setpoints 10
2.7.19  Bypass Alert Relays 10
2.7.20 Bypass Monitor 10
2.7.21  Adjust Threshold and Hysteresis 10
2.7.22  Adjust Full Scale Range 10
2.7.23 Test Trigger OK LED's 10
2.7.24 Test Alerts 10
2.7.25 Self Test 10
2.7.26  Error Codes 10
2.7.27  Recommended Spare Parts List 10
2.7.28  Specifications 10
2.7.29  Index 10
2.7.30  Field Wiring Diagram 10
2.8 330525 VELOMETER XA PIEZO VELOCITY SENSOR........couiuitrimiirirnimnieesstnssessesecsesessesimnssssssssansssssssscs 11
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SECTION 7 OPERATIONS ' 1
SECTION 8 MAINTENANCE o

8.1 TEMPERATURE MONITOR ....ooiiiiiiiiieieeeetreeeeeeee st eeeeeeannassammrssanaeeaseannn e esemeee e sese e e e s e e e e eneenn

1
8.1.1  Six Channel Temperature Monitor System ]
8.1.2 Monitor Functions ]
8.1.3  Monitor Options ]
8.1.4  Programmable Options ]
8135 OK )
8.1.6 Bvpass Ji
817 dlarm | /
818 Alarm?2 /
8.1.9 Read Channel Temperature Ji
8.1.10  Readdlarm | Setpoint Levels 1
8.111 Read Alarm 2 Setpoint Levels ]
8.1.12 Self Test Ji
8.1.13 Error Codes 1
8.1.14 Disassembly Procedure 2
8.1.15  Recorder/Relay Module Y
8116 Temperature Input Module 2
8.1.17  Installed Program Options - 2
8.1.18  RTD Analogue Board Options 2
8.1.19 First Out, 4larm Delays, Alarm 2 Options 2
8.1.20 Transducer Type, OK Options 2
8121 Full Scale, Recorder Options 2
8.1.22  Alarm Setpoint Adjustment 2
8123 Channel Bypass 2
8.1.24  Alarm 2 Bypass 2
8.1.25 Test Channel Alarms - TC 2
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8.1.27  Test OK Limits - TC 2
8.1.28  Test OK Limits -RTD 2
8.1.29 Test OK Limits - TC 2
8.1.30 Test OK Limits - RTD 2
8.131 Test/Calibration - TC 2
8.132 Test/Calibration - RTD -2
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8.1.34 Recommended Spare Parts — TC Monitor 2
8.1.35  Recommended Spare Parts — RTD Monitor 2
8.1.36 Specifications 2
8.2 TACHOMETER .......ovnvvererereasssssseessssssssssssssntsessssasssssassasssssssassasesasessesssasseressesssesssesssnssssssessssscsssansaseonss 3
8.2.1  System Overview Zero Speed Tachometer 3
8.2.2  System Overview Rotor Acceleration Tachometer 3
8.2.3  Front Panel Features - Dual Setpoint Tachometer 3
8.2.4 Front Panel Features - Zero Speed Tachometer 3
8.2.5  Front Panel Features - Rotor Acceleration Tachometer 3
826 Monitor Removal 3
8.2.7  Monitor Disassembly 3
8.2.8  Signal Input Relay Module 3
8.2.9  Monitor Options 3
8.2.10  Monitor Full Scale Range Adjustment 3
8211 Events per Revolution Adjustment 3
8.2.12  Threshold and Hysteresis Adjustment 3
. 8.2.13  Alert Hysteresis : , 3
8.2.14  Adjust Alert Setpoints Dual Sefpoint Tachometer 3
8.2.15  Adjust Alert Setpoints Zero Speed Tachometer 3
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