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3 TECHNICAL SPECIFICATION

3 TECHNICAL SPECIFICATION

1 EXTENT OF WORK

1.1 GENERAL

Ballina Shire Council is responsible for the opiematof the water supply and sewerage schemes
servicing the towns of Alstonville, East, West aNdrth Ballina, Ballina Island, Lennox Head,
Wardell and Wollongbar.

Fifty two water supply and sewerage sites are otigrenonitored or monitored and controlled via the
existing telemetry system supplied and installed Antion Controls (currently known as CSE
Semaphone).

Council has currently installed an additional 75URS at sewerage and water supply sites within the
Shire. The additional installed RTUs are not camfigl and are not yet connected to the existing
telemetry system.

This contract is for:
» Configuration of all existing remote terminal unitstalled at sewerage and water supply sites.
e Supply and installation of a new radio repeataaltina Height reservoir.
» Updating the Citect Software V5.41 to the latession of Citect software currently available.
» Configuration of the new Citect software togethéhwhe upgrading to Citect SCADA reports.

» Configuration of the existing communication network suit the system communication
requirements.

1.2 SUMMARY OF WORKS

The Scope of works shall include, but not be linhite, the following items:

1 Supply and install the latest available Citect i@rsoftware at the proposed RMF located at
the Council Chambers. This shall include the supply installation of 5000 point Citect
licence. Configure the software at the RMF to pdevihe monitoring and control functions
specified and enable it to collect, process, displad log data received from all the RTUs.
This shall also include the configuration of thée€t SCADA reports.

2 Upgrade the existing Citect software to the latesiilable Citect version software at the
existing CMF located at the Council Depot. Configthie software at the CMF to provide the
monitoring and control functions specified and deatto collect, process, display and log
data received from all the RTUs. This shall alstude the configuration of the Citect
SCADA reports.

3 Configure one hundred and twenty (120) remote teaminits that are currently installed
together with checking the functionality, alignmefitach antenna and the continuity of each
antenna cable.

4 Supply and installation of a new radio repeatéaltina Height reservoir.
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3 TECHNICAL SPECIFICATION

Supply and install a new master terminal unit (MMdth CP-11 module to replace the
existing MTU located at the Council Depot and cauy the necessary modifications to suit
the revised communication network. .

Supply and install a master terminal unit at thelRRM

Monitoring the received signal strength indicate6EI) at:
. Remote terminal units by the repeater
. Repeaters by the MTU

Configure the four radio repeater sites to suitrtee communication network diagrams.

Configure all RTUs to suit the new communicatiotwak diagram.

10 A set of operations and maintenance manuals.

1.3 ABBREVIATIONS

Al

DI
DO
DAC
CMF
MTU
RMF

Analogue Input SCA  Switchgear and Control geasgembly
Digital Input RTU Remote Terminal Unit

Digital Output RSS Received Signal Strength

Data Acquisition and Control system Sé&l Supphd Install

Central Monitoring facility SPS Sewage Pump Sten

Master Terminal Unit STW  Sewage Treatment Works

Remote Monitoring Facility

2 WORK BY BALLINA SHIRE COUNCIL

2.1 PRINCIPAL SUPPLIED ITEMS

The principal will supply the following items:

CMF & RMF hardware with ancillaries (computers, ritors, UPSs computer furnitures )

Processor, /0 modules, power Supply, for typicAURor factory configuration and testing.
The typical RTU would be for:

- Water reservoir

- 3 different type of sewage pumping stations
- Water pumping station

- Motorised valve

— One ZLP3 RTU

- One G3RTU
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3 TECHNICAL SPECIFICATION

3 EXISTING DAC SYSTEM OVERVIEW

3.1 SYSTEM DESCRIPTION

Action Controls (currently known as CSE Semaphdnd)has installed the Existing DAC system in
1991 using the Kingfisher “series I” RTU hardwarelahe “Fix” software package. In 1999 Council
has upgraded the DAC system and replaced the Hbw&e, running at the central station, with
Citect V5.41. In 2004 “series 1” RTUs hardware wegdaced with “series 11”.

Plant 2 business is also installed at the CMF ¢ater historical data base.

The existing system is a radio based data acauisiind control (DAC) system. Data from the
monitored sites is communicated over UHF radio pekw via three radio repeaters to a master
terminal unit (MTU) and a computer based monitorfagility located at the Council Depot in
Ballina. A cold standby remote monitoring facilisyalso available on failure of the CMF.

3.2 MAJOR COMPONENTS

The major components in the system are:

3.1.1 Remote Terminal Units

Fifty two terminal units (RTUSs) installed at thelléwing monitored sites and are currently
operational:

Alstonville Water Supply scheme

. Wollongbar reservoir.
. Russellton reservoir

Wardell Water Supply scheme

. Whites Lane reservoir

. Meerschaum Vale balance tank
. Wardell reservoir

. Marom Creek filtration plant

. Lindendale bore

. Ellis Road bore

. Wardell control valve

Ballina Water Supply scheme

. Pine Ave reservoir

. Basalt Court reservoir

. Lennox reservoir

. North Creek motorised valve

. Ballina Heights temporary reservoir

Alstonville Sewer age Scheme

. Alstonville STW
. 8 sewage pumping stations

Wardell Sewerage Scheme

. Wardell STW
. 8 sewage pumping stations
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3 TECHNICAL SPECIFICATION

Ballina Lennox Head sewer age Schemes

. Ballina STW

. Lennox Head STW

. Lennox Head Ultra Violet Disinfection Process
. 14 sewage pumping stations

RTUs System Hardware
The RTU system hardware consists of:

. RTUNet series Il that comprises I/O modules andalAnodule that is a combined power

supply/processor module.
. Trio radio model 450SR or Trio MR450 or Maxon SDs1122

. A back up battery

3.1.2 Radio Repeaters

There are three radio repeaters each communiciaéeslylto the CMF and they are:

a) Pine Ave. Radio Repeater and Reservoir in Ballina

This repeater comprises:

« Aseries Il RTU monitoring the reservoir site andstation received signal strength

indicator (RSSI)
*  Atrio radio repeater model SB450 revision R2.3 sedal No 23427.

This repeater will transmit on Tx: 461.96875 anceiee Rx: 452.46875

b) Whites Lane Radio Repeater and Reservoir in Alstonville

This repeater comprises:

«  Aseries Il RTU monitoring the reservoir site andstation received signal strength

indicator (RSSI)
*  Atrio radio repeater model SB450 revision R2.3 sedal No 23426.

This repeater will transmit on Tx: 461.99375 anceiee Rx: 452.49375

¢) Basalt Court Radio Repeater and Reservoir in Ballina
This repeater comprises:

e Aseries Il RTU monitoring the reservoir site andstation received signal strength

indicator (RSSI)
e Atrio radio repeater model SB450 revision R2.3 sadal No 23416.

This repeater will transmit on Tx: 461.75625 anckeree Rx: 452.25625
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3 TECHNICAL SPECIFICATION

Central Monitoring Facility (CMF)
The computer based central monitoring facility éedted in the Council Depot in Ballina and

comprise:

a) Hardware

One master terminal unit (MTU)
Three Trio model 450SR

b) Software

The system software used for the existing DAC sysge@itect V5.41with 5000 point licence.

3.1.4 Alarm Delivery
Alarms are processed by the MTU and transferrededuty Operator(s) by mobile phone SMS messages.

DAC SYSTEM EXPANSION

Ballina Shire Council has recently installed aduditil seventy five RTUNet series Il RTUs at the

following sites:
Wollongbar Sewerage Scheme

. 3 sewage pumping stations

North Ballina Sewer age Scheme
. 10 sewage pumping stations

Ballina Island Sewer age Scheme
. 23 sewage pumping stations

East Ballina Sewer age Scheme
. 11 sewage pumping stations

West Ballina Sewerage Scheme
. 11sewage pumping stations

Lennox Head sewer age Schemes
. 17 sewage pumping stations

The additional 75 RTUs have been installed but matdeen configured and connected to the existianG Bystem. It

will be part of this contract to configure and cennthe additional RTUs to the DAC system.
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3 TECHNICAL SPECIFICATION

5 SYSTEM UPGRADE

51 GENERAL
Existing DAC system upgrade specified in this docoiweould consist of:

e Configuration of the additional 75 RTUs and connbkett to the existing DAC system. This may also
require the re-configuration of the existing 50 RTibiat are currently operational.

*  Modification of the existing radio communicationtwerks to comply with new communication
network diagrams attached. This shall include #a¢ignment of each antenna and also the checking of
the continuity of each antenna cable.

«  Configuration of the communication network to incutie additional sites.
e Updating the existing Citect V5.41 to the latest @iteersion V7 currently available.

e Supply, installation and configuration of a new (M)Tin replacement of the existing MTU
located at the Council Depot. The new MTU shalfitied with CP-11 module.
Configuration of the MTU and any other works regdifor the proper functionality of the
telemetry system.

e Supply, installation and configuration of a new (M)Tfor the RMF located in Council
Chambers.

*  Supply and installation of Citect software and pasihg of 5000 points Citect licence at the proposed
RMF located at the Council Chambers. Ballina Coundllsupply the system hardware for the RMF
computer. However, the telemetry Contractor shallsadthe Council to supply the computer
hardware to suit the software offered together tithsuitable communication port and SCADA
phone system.

52 GENERAL REQUIREMENTS

Compliance
All works and wiring must be carried out and congdein accordance with the relevant Australian
Standards and the Schedule of Electrical ServicasnMim requirements (MEW E101). Copy of
MEW E101 can be obtained from the Contract Offiggon request.

Salvaged Equipment

Disconnect and remove all existing telemetry eq@pmand primary devices (eg CMF,
communication controllers RTU, radios, radio repealevel transmitters, antennae, antenna cables
level regulator etc.). All salvaged equipment shialnain the property of Ballina Shire Council.
Deliver the salvaged equipment to Ballina Counmildtorage.

5.3 ADDITIONAL REMOTE TERMINAL UNITS

The 75 additional RTUs have been supplied andliegtand each comprises:

. RTUNet series Il that consists of two I/O modul&Pmodule that is a combined power
supply/processor module.

. Trio radio model 450SR Or maxon radios model SD125

. A back up battery
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3 TECHNICAL SPECIFICATION

54

5.5

5.6

5.7

. Antenna and antenna cables

All field input/output signals have been wired armhnected to the RTU installed at each site.

The Contractor shall configure all RTUs with theatal and remote monitoring facilities via the m@adi
communication network diagrams attached to thigiéipation.

RADIO COMMUNICATION NETWORK

The existing DAC system is based on a dedicateit t@msed communications path. Data collected at
each of the monitored site is transmitted to thesteraterminal unit and the CMF via three radio

repeaters located at Pine Avenue and Basalt Ceservoirs in Ballina and Whites Lane reservoir in

Alstonville.

The three radio repeaters communicate directly Wlith master terminal unit at the CMF. The

incorporation of the 75 RTUs to the existing comimation network will affect the response time

between RTUs, repeaters, MTU and CMF. Therefore,Gbntractor shall supply and install a fourth
radio repeater at Ballina height reservoir to inyerdhe polling and response time. This would also
require the re-design of the communication netweéoksuit. (refer to the attached drawings).

Design the communication network to give a minimaxe margin of 30 dB (reference to 0.3
microvolt) on all path.

Make application, to the Australian Communicatiansl Media Authority (ACMA), for the new UHF
radio channel that is required to communicate withproposed radio repeater at Ballina Height
reservoir together with the modification of thesdixig radio licenses to incorporate the additioadio
channel. The Contractor shall bear the cost ofiegjidn for the additional frequency.

CENTRAL MONITORING FACILITY (CMF)

The existing central monitoring facility (CMF) is@mputer based man-machine interface operating
using Citect V5.41 running under Widows 2000. Adcetandby remote monitoring facility (RMF) is
available on failure of the CMF.

Data transmitted to the CMF is received and prambdsy the MTU and then forwarded to Citect
software for display and storage.

The MTU communicates with the three repeatershrieet different radio frequency channels.

The Contractor shall supply, install and configtive latest available Citect version (v7.x) softwiate
the new computer hardware supplied by council. hall include all display diagrams, trends graphs,
control logic and all the functions and displaygtams that were configured in the existing CMF.

REMOTE MONITORING FACILITY (RMF)

Council will supply and install the computer hardesaor the RMF this will include computer

hardware VDU monitor and UPS. However, it is thenttactor’s responsibility to supply, install and
configure the latest available Citect version (Y7seftware at the new RMF computer. This shall
include the purchase of 5000 point Citect licentee configuration of the RMF shall reflect all the
display diagrams and monitoring and control funt$ithat are configured at the CMF.

INTERRUPTION AND CHANGEOVER OF EXISTING CONTROL SYSTEMS

Make temporary arrangements to ensure that alliegisontrol equipment remains operational during
the construction and changeover periods.
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3 TECHNICAL SPECIFICATION

6 SITE CONDITIONS

6.1 CENTRAL AND REMOTE MONITORING FACILITIES

All items of the CMF and RMF will be installed indis in an air-conditioned environment
and must be capable of operating continuously utigefollowing conditions:

Max. Ambient temMpPerature ............ccccceeeeriiiiiiiieeiee e 0 to 50°C

HUMIAILY oo 10% to 90%n-condensing

6.2 SITE INSPECTION

Notwithstanding the site information given in ti§ipecification, it will be presumed that the
Contractor has visited the sites, has acquired siiohmation as may be necessary for the
purpose of this work and has verified such dimemsias are relative to the Contract
equipment and tasks by actual measurement takémeasite.

Claims for extra remuneration by the Contractortt@ngrounds of not being furnished with sufficient
information, will not be considered.
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3 TECHNICAL SPECIFICATION

7 WORK BY BALLINA SHIRE COUNCIL

The following areas of work will be provided andfmrformed by the Council.

7.1 CMF AND RMF

Arrange with Telstra for the installation of twolpiec switched telephone network (PSTN) lines at
the proposed RMF located at the Council Chambers.

Arrange for the supply and installation of two dmupower socket outlets at the council chambers to
power the proposed RMF and MTU.

7.2 PROPOSED RADIO REPEATER AT BALLINA HEIGHT RESER VOIR

Arrange for 240V 16A mains power in undergrounddighor galvanised steel conduit, if exposed,
from council metering to the radio hut locatedret base of the reservoir. Terminate the power cable
to two double power socket outlets.

7.3 MONITORED SITES

Council will perform the following works at eachesi

» Modification of the existing electrical switchboaxlprovide the field wiring necessary for the
monitoring and control signals.

» Extending of the field wiring from the electricalischboard to the RTU.

» Supply, installation and calibration of submersilefeel transmitter at each site

7.4 BULWINGLE PARK, SKENNARS HEAD, PACIFIC PDE, COM MEMORATION
PARK, MISSINGHAM BRIDGE, TAFE COLLEGE, CHIKIBA FIEL DS, RTA AND
BALLINA AIRPORT 2 TOILET BLOCK SEWAGE PUMPING STATI ON SITES.

Installation at each site

—  Supply and install the LP3 RTU type on site.

— Sé&l a level regulator (float switch) in the wet Wwedr wet well high level alarm.
- Wire output from level regulator to RTU using ekigt underground conduit.

— Extend the field input/output wiring for the SCAttte RTU.

— Connect power to RTU.

— S&l an antenna mast adjacent to SCA.

—  S&l radio antenna on the mast.

—  Supply and install coaxial cable terminated in Netyyonnectors from the antenna to the RTU’s
radio.

- S&l areed switch on the RTU door for the intrusaarm
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3 TECHNICAL SPECIFICATION

7.5 EVERMORE FARMS, GROWING GROUND, TROPICAL LINK N URSERY,
COUNCIL NURSERY, SKENNARS, KINGSFORD SMITH, SAUNDER S OVAL AND
CHIKIBA FIELDS, IRRIGATION SITES.

Installation at each site

Install the LP3 type RTU on site.

Wire the 4 to 20 mA from flow meter to RTU to manrithe flow rate
Wire pulse input from flow meter to RTU for the acculated flow.
Connect power to RTU.

S&l an antenna mast adjacent to SCA.

S&l radio antenna on the mast.

Supply and install coaxial cable terminated in Netyonnectors from the antenna to the RTU’s
radio.

S&I a reed switch on the RTU door for the intrusaarm

7.6 PIPER DRIVE TEMP. PUMPING STATION.

Installation at each site

Install the LP3 type RTU on site.

S&l a level regulator (float switch) in the wet Widr wet well high level alarm.
Wire output from level regulator to RTU using ekigtunderground conduit.
Extend the field input/output wiring from SCA to RT

Connect power to RTU.

S&I an antenna mast adjacent to SCA.

S&l radio antenna on the mast.

Supply and install coaxial cable terminated in Netyonnectors from the antenna to the RTU’s
radio.

S&I a reed switch on the RTU door for the intrusaarm

7.7 DwW1, Dw7, DW8, DW9, DW10, DW11 AND DW12 DELEACH ING WELLS.

Installation at each site

Install the G3 type RTU on site.

Wire the 4 to 20 mA from flow meter to RTU to manrithe flow rate
Wire pulse input from flow meter to RTU for the acculated flow.
Connect power to RTU.

S&I an antenna mast adjacent to SCA.

S&l radio antenna on the mast.

Supply and install coaxial cable terminated in Netyonnectors from the antenna to the RTU’s
radio.

S&l a reed switch on the RTU door for the intrusadarm
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3 TECHNICAL SPECIFICATION

7.8 MOTHERWELL.
Installation
— Install the G3 type RTU on site.

— Supply, install and calibrate the submersible léraismitter installed in the well. Wire the 4 — to
20mA to the RTU.

— Connect power to RTU.
— S&I an antenna mast adjacent to SCA.
- S&l radio antenna on the mast.

— Supply and install coaxial cable terminated in [ety}connectors from the antenna to the RTU’s
radio.

— S&l a reed switch on the RTU door for the intrusaarm

8 SITE WORKS

8.1 CENTRAL MONITORING FACILITY

The existing central monitoring facility is locatadthe Council Depot in Ballina. Ballina
Council will replace the computer hardware (compated monitor).

Summary of work required:
— Updating the existing Citect V5.41 to the latest @iteersion V7 currently available.

—  Supply, Configuration and installation of the a nBWU in replacement of the existing MTU
installed at the CMF in Council Depot. The new MBUall include: CP-11 processor, 1/O
modules, radios, back up batteries with minimumo8rk back up, GSM modem , SCADA
phone system etc..

— S&l a radio antenna and coax cable for the MTU woifding roof in lieu of the existing antenna
if required.

—  Supply and install a SCADA phone complete with A&
-  Use the existing WAN network for remote accesshastrimary méthode.

—  Connect the PSTN lines to the computer remote aaqoeslem as secondary methode.

8.2 REMOTE MONITORING FACILITY

The proposed remote monitoring shall be instaltetie@ Council Chambers in Ballina.
Ballina Council will supply the computer hardwaoeihputer & monitor)

Summary of work required:
—  Supply and install a 5000 point licence Citectwafe ti install in the RMF computer.

—  Configure the RMF to perform the same functionthef CMF.

-  Supply & install a new MTU or Communication Conteol

—  Supply and install a radio antenna and coax cailéhe communication controller on building
roof.

—  Connect RMF computer to the communication contraiteMTU.
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3 TECHNICAL SPECIFICATION

Supply and install a SCADA phone complete with QPE.

Use the existing WAN network for remote acceshasprimary méthode.

Connect the PSTN lines to the computer remote aaoeslem as secondary methode.

8.3 EXISTING RADIO REPEATERS
Three existing radio repeaters are currently usadansfer data from the remote terminal units,clvhi
are currently operational, to the CMF. It will bequire improving the transfer of data between the
repeaters and the CMF and RMF by:
Summary of work required at each repeater:
- Check the communication network and re-configute guit the proposed communication
network diagrams provided.
- Check frequency drift and re-calibrate the radjpeager radios,
- Replace the existing radio repeater, if necessaiyprove the communication, with a new trio
radio.
8.4 PROPOSED RADIO REPEATER AT BALLINA HEIGHT RESER VOIR
Summary of work required:
Supply and install a free standing hinged type gaiked steel pole with minimum height of
6 metres at the base of the reservoir and inat@tibn as directed by Ballina Shire Council.
The pole shall be sized based on the load instaleithe mast and wind velocity.
Prepare the foundation, for the concrete slab,uib sy taking consideration of the win
speed, weight and height of the mast.
Construct a concrete slab, suitable to supporsiteeand weight of the antenna mast.
Design supply and install rack mounted radio regreafiuipment within the existing hut.
Supply and install radio repeater omni directioaatenna on the mast. This shall include
mounting brackets.
Supply and install coaxial cable terminated in [getyconnectors from the antenna to the
radio repeater.
Connect power to the radio repeaters .
Supply and install an earthing system together wiinth stakes in accordance with the
relevant Australian Standards.
Supply & install cooling facility (small AC) for #hradio repeater equipment in conjunction
with the radio repeater equipment. The AC shalttetrolled from a thermostat installed in
the radio shed.
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3 TECHNICAL SPECIFICATION

9 BALLINA SHIRE WATER SUPPLY AND SEWERAGE SCHEMES
9.1 GENERAL
Currently there are fifty two (52) water supply asewerage sites that are fitted with RTUs and are
operationals. The following are the typical inpatiautput signals that are monitored and contradied
each site.
The inhibit control system at the sewerage sitesiattusion alarms are not currently implemented in
the operated sites. Therefore, additional inpup/otst will be added to incorporate the inhibit cohtrs
well as the intrusion alarms. Consequently the igométion of the existing operational RTUs may
require re-configuration.
9.2 BASALT COURT RESERVOIR RTU 102
The following signals are monitored and controkgdhis site and connected to the existing RTU:
Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers
DI Reservoir overflow T1 Al Reservoir level T1
DI Reservoir low level T2 Al 2 spares
DI North CK valve open T3 Al RSSI0-5V T4
DI Pressure pump running T4
DI Pressure pump failed T5 Digital Outputs
DI Motorised valve open T6
DI Booster pressure low T7 DO RTU cooling fan 18
DI Power failure T8 DO 3 spares
DI Intrusion alarm T16
DI Level transmitter failed
DI 12 spares
BALLINA WS & SGE — DAC SYSTEM
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3 TECHNICAL SPECIFICATION

9.3 PINE AVENUE RESERVOIR RTU 100

The following signals are monitored and controkdhis site and connected to the existing RTU:

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers

DI Reservoir overflow T1 Al Reservoir level T1

DI Reservoir low level T2 Al 2 spares

DI North CK valve open T3 Al RSSI0-5V T4

DI Water Wheels valve open T4

DI Power failure T5 Digital Outputs

DI Intrusion alarm T16

DI Level transmitter failed DO RTU cooling fan 18

DI 15 spares DO 3 spares

9.4 WHITES LANE RESERVOIR RTU 20

The following signals are monitored and controkdhis site and connected to the existing RTU:

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers

DI Reservoir overflow T1 DI 3 Spares

DI Reservoir low level T2 Al Reservoir level T1

DI Booster pump 1 running T3 Al 2 spares

DI Booster pump 2 running T4 Al RSSIO0 -5V T4

DI Booster pump 1 failed T5

DI Booster pump 2 failed T6 Digital Outputs

DI Power failure T7

DI Marom Ck water read T8 DO RTU cooling fan 18

DI Ellis Rd bore water read T11 DO 3 spares

DI Lindendale bore water read T12

DI Intrusion alarm T16

DI Level transmitter failed

DI 10 spares

9.5 MAROM CREEK TREATMENT PLANT RTU 29

The following signals are monitored and controkgdhis site and connected to the existing RTU:

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers

DI Clear water pump 1 running T1 Al Clear water tank level T1

DI Clear water pump 2 running T2 Al Raw water tank level T2
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DI Clear water pump 1 failed T3 Al Dam storage level T3
DI Clear water pump 2 failed T4 Al PH T4
DI Raw water pump 1 running T5 Al Chlorine residual T1
DI Raw water pump 2 running T6 Al Turbidity T2
DI Raw water pump 1 failed T7 Al 2 Spares
DI Raw water pump 2 failed T8
Pl Clear water P1 flow volume FM7 T11 Digital Outputs
Pl Clear water P2 flow volume FM6 T12 _ _ T18
DI Clear water pumps duty SW POS T13 CD;ﬂ Whites resrvoir pump
A T14
DO 3 spares
DI Clear water pumps duty SW POS T15
C
DI Raw water pumps duty SW POS T16
A T17
DI Raw water pumps duty SW POS T18
c T10
DI Clear water pump tank low T16
DI Filter backwash tank high
DI Rain gauge
DI Intrusion alarm
9.6 RUSSELLTON RESERVOIR RTU 30
The following signals are monitored and controkgdhis site and connected to the existing RTU:
Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers
DI Reservoir overflow T1 Al Reservoir level T1
DI Reservoir low level T2 Al 3 spares
DI Water read T3
Pl Reservoir inflow pulse T4 Digital Outputs
DI Reservoir outflow pulse T5
DI Russellton ACV open T6 DO 4 spares
DI Intrusion alarm T16
DI Level transmitter failed
DI 14 spares
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3 TECHNICAL SPECIFICATION

9.7

WOLLONGBAR RESERVOIR RTU 31

The following signals are monitored and controkdhis site and connected to the existing RTU:

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers

DI Reservoir overflow T1 Al Reservoir level T1

DI Reservoir low level T2 Al 2 spares

DI Booster pump 1 running T3 Al Booster pump speed 0-5V Ta

DI Booster pump 2 running T4

DI Booster pump 1 failed T5 Digital Outputs

DI Booster pump 2 failed T6

Pl Flow pulse T7 DO 4 spares

DI Booster pump pressure low T8

DI Intrusion alarm T16

DI Level transmitter failed

DI 12 spares

9.8 ELLIS RD RTU 32, LINDALE BORE RTU 34
The following signals are monitored and controkgeach site and connected to the existing RTU:

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers

DI Pump 1 running T8 Al Bore hole level T3

DI Pump 1 failed T9 Al 1 spare

DI Bore no flow T10

Pl Flowmeter pulse Ti1 Digital Outputs

DI Bore low T12

DI Intrusion alarm T16 DO Pump 1 start T

DI 3 spares DO 1 spare
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3 TECHNICAL SPECIFICATION

9.9

0.2ML BALANCE TANK RTU 36

The following signals are monitored and controkgdach site and connected to the existing RTU:

Monitoring signals Terminal Monitoring signals Terminal

Numbers Numbers
DI Balance tank overflow T8 Al Balance tank level T3
DI Balance tank low level T9 Al 1 spare
Pl Flowmeter pulse T10
DI Intrusion alarm T16 Digital Outputs
DI 5 spares

DO 2 spares

9.10 NORTH CREEK MOTORISED VALVE RTU 101

The following signals are monitored and controkgdach site and connected to the existing RTU:

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers
DI Valve opened T10 Al 4 spares T3
DI valve closed T11 Digital Outputs
DI Intrusion alarm T16 DO Valve open Pine Ave
DI 2 spares DO Valve open Basalt Court
DO 2 spares
9.11 COOGEE ST. PS RTU 123

This is a typical monitoring signals at seweragmping stations that are currently operational.

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers
DI Sewer pump 1 running T8 DI Storm water standby level T3
DI Sewer pump 2 running T9 alarm T5
DI Sewer pump 1 failed T10 DI 2 Spares T3
DI Sewer pump 2 failed T11 Al Wet well level T5
DI Sewer Wet well high level T12 Al Water pressure
DI Sewer Wet well standby level T13 Al Pump 1 current
DI Storm water pump 1 run T14 A_I . Pump 2 current T17
DI Storm water pump 2 run T15 Digital Outputs T17
DI Storm water pump 1 failed T8 DO Enable pump station T18
DI Storm water pump 2 failed DO Battery low
DI Storm water high level alarm DO Well washer run
BALLINA WS & SGE - DAC SYSTEM
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3 TECHNICAL SPECIFICATION

9.12 DALMACIA DRIVE BALANCE TANK RTU 50

Monitoring signals Terminal Monitoring signals Terminal

Numbers Numbers
DI Duty level ON T8 Al Tank level T3
DI High level alarm T9 Al 1 spare

DI 6 Spares
Digital Outputs

DO 2 spares

9.13 ALTISTART ATS48 HIGH LEVEL INTERFACE SITES

These are typical monitoring signals that are tdbbemonitored and controlled at sewage pumping
stations with soft starter:

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers

DI pump 1 Auto T8 Al Wet well level T3

DI pump 2 Auto T9 Al  Water pressure T5

DI Duty 1 selected T10 Al Discharge pressure T1

DI Duty 2 selected T11 Al Outflow T2

DI Wet well high level T12 Al 2 Spares

DI Security OK T13 Virtual Analog Inputs

DI Surge diverter OK T14 Pump 1 current

DI Odour control fault T15 Pump 2 current

DI" Dry well OK T10 Pump 1 last trip message

DI Rain gauge T11

Pump 2 last trip message
DI 2 Spares

Pump 1 power factor
Virtual Digital Inputs

Pump 2 power factor

Pump 1 running
Pump 1 Trip
Pump 2 running

Pump 2 Trip
Totalisers

Pump 1 power cons
Pump 1 run time
Pump 2 power cons
Pump 2 run time

Phase voltages
Digital Outputs

DO Well washer run

DO Disable pump station

DO 4 spares

Virtual Digital Outputs

Pump 1 run

Pump 1 RST tot power current

Pump 2 run

Pump 2 RST tot power current
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3 TECHNICAL SPECIFICATION

9.14 DOL SEWAGE PUMPING STATION SITES

This is a typical list of input/output signals theae to be monitored and controlled at sewage pognpi
stations with Direct On Line motor starter:

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers

DI pump 1 running T8 Al Wet well level T3

DI pump 2 running T9 Al  Water pressure T5

DI pump 1 failed T10 Al Pump 1 current T3

DI pump 2 failed T11 Al Pump 2 current T5

DI pump 1 Auto T12

DI pump 2 Auto T13 Digital Outputs

DI Duty 1 selected T14

DI Duty 2 selected T15 DO Well washer run

DI Wet well high level T8 DO Disable pump station

DI Security OK T9 DO Pump 1 run

DI Surge diverter OK T10 DO Pump 2 run

DI Odour control fault T11

DI Dry well OK T12

DI Rain gauge T13

DI 2 Spares

9.15 UPGRADE SEWAGE PUMPING STATION SITES

This is a typical list of input/output signals thae to be monitored and controlled at the addition

sewage pumping stations:

Monitoring signals Terminal Monitoring signals Terminal
Numbers Numbers
DI pump 1 running T8 Al Wet well level T3
DI pump 2 running T9 Al  Water pressure T5
DI pump 1 failed T10 Al Pump 1 current T3
DI pump 2 failed T11 Al Pump 2 current T5
DI Wet well high level T12 Digital Outputs
DI  Wet well standby level T13 DO Disable pump station
DI' Security OK Ti4 DO Battery low T17
DI Surge diverter OK T15 DO Well washer run T17
DI Rain gauge T8 T18
DI 2 Spares
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3 TECHNICAL SPECIFICATION

9.16 BULWINGLE PARK, SKENNARS HEAD, PACIFIC PDE, CO MMEMORATION
PARK, MISSINGHAM BRIDGE, TAFE COLLEGE, CHIKIBA FIEL DS, RTA AND
BALLINA AIRPORT 2 TOILET BLOCK SEWAGE PUMPING STATI ON SITES.

Ballina Shire Council will supply and install thé>B type RTU at each of the toilet block sewage
pumping station site. This shall also include fieliding, antenna and antenna cable. However, the
telemetry Contractor shall configure the RTUs tbgetwith each of the respective store forward RTU
located at the sewage pumping station.

Monitoring signals

DI mains power failed

DI telemetry main power failed
DI RTU battery volts low

DI pump 1 running

DI pump 1 failed

DI Wet well high level alarm

Dl Intrusion alarm

9.17 SAUNDERS OVAL IRRIGATION SITE

Ballina Shire Council will supply and install thé>B type RTU at this irrigation site. This shallaals
include field wiring, antenna and antenna cableweleer, the telemetry Contractor shall configure the
RTU together with the data collector site’s RTUtalled at Swift Street sewage pumping station.

.Monitoring signals

DI mains power failed DI Sprinkler section 6 ON
DI telemetry main power failed DI Sprinkler section 7 ON
DI RTU battery volts low DI Sprinkler section 8 ON
Pl flow volume DI Sprinkler section 9 ON
DI Intrusion alarm DI Sprinkler section 10 ON
DI Irrigation running DI Sprinkler section 11 ON
DI Sprinkler section 1 ON DI Sprinkler section 12 ON
DI Sprinkler section 2 ON DI Sprinkler section 13 ON
DI Sprinkler section 3 ON DI Sprinkler section 14 ON
DI Sprinkler section 4 ON DI Sprinkler section 15 ON
DI Sprinkler section 5 ON DI Sprinkler section 16 ON
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3 TECHNICAL SPECIFICATION

9.18

KINGSFORD SMITH IRRIGATION SITE

Ballina Shire Council will supply and install thé®B type RTU at this irrigation site. This shallaals
include field wiring, antenna and antenna cableweleer, the telemetry Contractor shall configure the
RTU together with the data collector site’s RTUtalled at Owen Street sewage pumping station.

.Monitoring signals

DI
DI
DI
Pl
DI
DI
DI
DI
DI

9.19

mains power failed

telemetry main power failed

RTU battery volts low
flow volume

Intrusion alarm
Irrigation running
Sprinkler section 1 ON
Sprinkler section 2 ON
Sprinkler section 3 ON

DI
DI
DI
DI
DI
DI
DI
DI
DI

CHIKIBA FIELDS IRRIGATION SITE

Sprinkler section 4 ON
Sprinkler section 5 ON
Sprinkler section 6 ON
Sprinkler section 7 ON
Sprinkler section 8 ON
Sprinkler section 9 ON
Sprinkler section 10 ON
Sprinkler section 11 ON
Sprinkler section 12 ON

Ballina Shire Council will supply and install thé>B type RTU at this irrigation site. This shallaals
include field wiring, antenna and antenna cableweleer, the telemetry Contractor shall configure the
RTU together with the data collector site’s RTUtalled at Silver Gull Dve sewage pumping station B.

.Monitoring signals

DI
DI
DI
Pl
DI
DI
DI
DI

mains power failed

telemetry main power failed

RTU battery volts low
flow volume

Intrusion alarm
Irrigation running
Sprinkler section 1 ON
Sprinkler section 2 ON

DI
DI
DI
DI
DI
DI
DI
DI

Sprinkler section 3 ON
Sprinkler section 4 ON
Sprinkler section 5 ON
Sprinkler section 6 ON
Sprinkler section 7 ON
Sprinkler section 8 ON
Sprinkler section 9 ON
Sprinkler section 10 ON
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3 TECHNICAL SPECIFICATION

9.20 SKENNARS HEAD FIELD AND FAWCETT PARK IRRIGATIO N SITES

Ballina Shire Council will supply and install thé®B type RTU at each of the irrigation site. Thialk
also include field wiring, antenna and antenna&abbwever, the telemetry Contractor shall configur
the RTUs together with the data collector site’d Rinstalled at Trinity Place and Fawcett Street

sewage pumping stations respectively.

DI
DI
DI
Pl
DI

.Monitoring signals
mains power failed DI
telemetry main power failed DI
RTU battery volts low DI
flow volume DI
Intrusion alarm DI
Irrigation running DI

DI

Sprinkler section 1 ON
Sprinkler section 2 ON
Sprinkler section 3 ON
Sprinkler section 4 ON
Sprinkler section 5 ON
Sprinkler section 6 ON

9.21 EVERMORE FARMS, GROWING GROUND, TROPICAL LINK NURSERY AND
COUNCIL NURSERY IRRIGATION SITES

Ballina Shire Council will supply and install thé’B type RTU at each of the irrigation site. Thialsh
also include field wiring, antenna and antennaeabbwever, the telemetry Contractor shall configur

the RTUs together with the data collector site’d Rinstalled at Alstonville STW and Gap Road
reservoir.

.Monitoring signals

DI
DI
DI
Pl
DI
DI
DI
DI

Solar power battery low

telemetry main power failed

RTU battery volts low
flow volume

Valve open

Valve closed

Valve failed

Intrusion alarm
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3 TECHNICAL SPECIFICATION

9.22 PIPER DRIVE TEMP. PUMPING STATION

Ballina Shire Council will supply and install thé®B type RTU on site. This shall also include field
wiring, antenna and antenna cable. However, tlegrtelry Contractor shall configure the RTU together
with the respective store forward RTU located atgbwage pumping station.

.Monitoring signals

DI
DI
DI
DI
DI
DI
DI

mains power failed
telemetry main power failed
RTU battery volts low
pump 1 running

pump 1 failed

Wet well high level alarm
Intrusion alarm

9.23 DW1, bw7, bws, bw9, DW10, DW11 AND DW12 DELEAC HING WELLS

Ballina Shire Council will supply and install the8®ype RTU at each deleaching well. This shall also
include field wiring, antenna and antenna cableweleer, the telemetry Contractor shall configure the
RTUs together with the data collector site’s RTtatled at Landfill Leachate pre-treatment.

.Monitoring signals

Derived Signals

DI
DI
DI
DI
DI
DI
DI

mains power failed
telemetry main power failed
RTU battery volts low
pump running

pump failed

Wet well high level alarm
Intrusion alarm

Pump Flow L/hr
Flow to well
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3 TECHNICAL SPECIFICATION

9.24 MOTHERWELL WELLS

This site is controlled by Omron PLC. The monitgrgignals will be transferred to the RTU via
RS232 communication link. Ballina Shire Councilhgilipply and install the LP3 type RTU at this site.
This shall also include field wiring, antenna amtesmna cable. However, the telemetry Contractolt sha
configure the RTU together with the data collesite’s RTU installed at Landfill Leachate pre-

treatment.
.Monitoring signals Derived Signals
DI mains power failed Al Well level
DI telemetry main power failed Flow to pond L/S (derived)

DI RTU battery volts low

DI pump 1 running

DI pump 1 failed

DI pump 2 running

DI pump 2 failed

DI Wet well high level alarm
Pl Magflow pulse counter
DI Intrusion alarm

9.25 RECEIVED SIGNAL STRENGTH INDICATOR (RSSI)

The RSSI signal shall be monitored at all the nwei sites including radio repeaters and MTUs. The
monitoring shall be measured at the repeater fitebe RTUs and the the MTU sites for the repesater

It is the contractor responsibility to supply, edstand configure the necessary software and hamlwa
interface required to provide this facility in thexisting telemetry system. This shall include
configuration of the two central stations, RTUslicarepeaters and the two MTUs.

The telemetry Contractor shall provide the facility allow Ballina Shire Council to configure the
collection of the RSSI signals to any addition# sidded to the DAC system.

9.26 SEWERAGE INFLOW AN OUTFLOW CALCULATIONS

Ballina Shire Council requires that inflows/outflewsf sewage at each of the sewage pumping stations
need to be calculated at the RTU level and tratedhtb the central stations for storage.

It is the contractor responsibility to configuré sdwage pumping stations RTUs to calculate thenf
and outflow at each site. The calculation will keséd on the volume of sewage between the starting
and stopping set points and the time taken to ptimpcalculated volume. Ballina Shire Council will
provide the méthode of calculation to the telem&optractor.
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3 TECHNICAL SPECIFICATION

10 CMF & RMF FUNCTIONAL REQUIREMENT

10.1 SCADA SOFTWARE

General

Configure the new Citect V7 or later version witb0B point licence software installed at the CMF
and RMFs to perform the same functions and disglagrams that were previously performed and
displayed by the existing software. In addition flolowing facilities and functions need to be
configured at the RMF and at the existing CMF adFRif they are not already configured: This
shall also include the upgrading of the historigata base from Plant 2 Business to Citect SCADA
reports. Configure Citect SCADA reports to provalparate SQL data base of all the data collected
by Citect SCADA system.

10.2 REDUNDANT CONFIGURATION

The SCADA application program shall run under WiwdoXP professional. The facility must be
capable of data logging and data base managemegtajplication programs to collect, scale, analyse
and display data and maintain a historical data lmsselected system data. The Citect redundancy
shall include all information, reports trends etehich are displayed and configured at the CMFtare
be shown and displayed at the RMF. There is ctiy®iAN network linking the Council Chambers,
Pine Ave reservoir and Council Depot. This can sedufor y the full system redundancy between the
CMF and RMF with a minimum speed of 28MB/s. Alse #xisting WAN network shall be used for
remote access to the CMF and RMF.

The RMF located at the Ballina Council Chambemlsict as a redundant unit to the CMF located at
the Council Depot in Ballina. The basic philosogbythe redundant configuration is that the CMF and
the RMF are identical systems capable of perfornaithgf the specified functions. The CMF must act
as a master unit. The RMF must be continually udlan readiness for a failover.

When an unrecovered failure occurs in the mastét (@MF), the standby unit (RMF) must
automatically take over the role of the CMF. At ghant of failure an appropriate message suchas th
following shall be displayed on the VDUs and préhte

e.g. CMF FAILED AND IS OFF LINE
RMF IS ON-LINE
Following the initiation of a failover and the selggient repair of the faulty CMF, the CMF must be up

dated from the RMF and assume the master role.

10.3 EVENT LOG

The event log must comprise a listing of all eveots occurrence, with date, time and site
identification. This log must be maintained in meynonly without the need for automatic print out.
The event log must be stored in a file with suéfiti capacity to hold at least 30,000 events. Actear
facility must be provided to filter the event file find specific events, specific signal or specHites.
Facilities must be provided to obtain a print ols@lected events.

When the 30,000 events log has been reached, dhevehts shall be stored in a separate file that ca
be accessible for review at any time.

The following data must be included in the evenqt lo
a) Operator log in and log out.
b) points placed in maintenance.

c) all control operations whether automatic or thosiiated by the operator, including mode
changes.
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3 TECHNICAL SPECIFICATION

d) change in plant status (either automatically or wadly initiated) such as pump start, pump stop,
reservoir set point indications.

e) alarm events.

10.4 ALARM LOG

Alarms include all points designated as alarm iapie. abnormal events) in RTUs, computed set
point values and computed derived quantities. Tlaaralog must be stored in a file with sufficient
capacity to hold at least 30,000 alarms. A seaaciiify must be provided to filter the alarm file find
specific alarms. Facilities must be provided toagbn print out of selected alarms.

Alarm logging must include the following features:
— allocation of at least 2 alarm priorities

— allocation of unique colours defining unacknowledlgacknowledged, active and inactive
alarms

— Archiving of analogue values, for future Trendingputs every 15 minutes.
— summary page for active alarms
Alarms must initiate the following events:
— be indicated on display diagrams (flashing untiremvledged)
— be displayed on the alarm area of the VDU (flashingl acknowledged)
— must be saved on an alarm page.

Alarm logs shall be stored in a separate file thaiccessible by the Operator at any time.

10.5 PRESENTATION OF DISPLAYS

The screen display area must be divided into theg&ons:

(@) an alarm section to display current and unaskerbged alarms Upon acknowledgment, the
alarm must be transferred to an alarm page;

(b) a picture section to display colour graphicd atatus text. It must comprise the majority of
the screen area.

(c) an operator entry section. The operator erggfien must be used for software prompts and
operator response.

10.6  SCHEMATIC DIAGRAMS

(@) General

The displays described below must be created dsopétnis Contract. The displays must be legible
and must be in a format that conveys informatiomperating personnel. Provide drawing tools to
create or modify drawings as required.

Symbols used on the displays must not rely solelyaacolour change to convey information. The
symbols and all their permutations must be legidtd convey all information when printed on a
monochrome printer.

It must be possible to move from any one of théagrdms to any other diagram in the system via
the pointing device or the depression of a maxinafithree “soft” keys.
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3 TECHNICAL SPECIFICATION

The time from initiating a request to a diagramnigedisplayed with all relevant data, for any pre-
configured diagram must be a maximum of two secofidss applies to diagrams displaying
dynamic data, historical data or a mixture of both.

Data shall be updated when moving between dismliaess. Visual indication on each screen shall sheviast
update time and the current set points on eachagisgreen

(b) Hydraulic Diagrams
Provide schematic diagrams for the water supply semlerage schemes showing the hydraulic

networks similar to those shown on drawings No.2%@3-2, 3 & 4. Design the diagrams to give
operations staff an overview of the scheme, inclgdiurrent status.

The diagrams must show the following:

» operational status and alarm condition of all puiapd machinery including motorised valves.
. reservoir levels, relevant alarms and control s&itp.
» fault and out-of-service conditions.

(© Site Diagrams
Provide an individual schematic diagram for the D&@Gtem together with site photograph for each
monitored site/RTU displaying the status of all ibared points and outputs. In addition, when the
Operator chooses a site photo or name the systeunidshring up the number of the site (eg SP2104
Kalinga St., Ballina) status of the pump, run timember of start of each pump etc..

(d)  Geographical Site Diagrams
Provide the site locations for the DAC system st on a map of the area for each town area.

When the operator choses a site location the systeonld bring up a status display of the site
components together with pumping station number time and number of starts of each pump.

(e) Communication Network Diagram

Provide a diagram showing an overview of the comigation network linking the monitored and
additional sites with the central and remote statidisplay the status of the networks includingtfa
conditions.

10.7 REPORTS

Facilities must be provided to generate report®raatically and manually. Reports must only be
printed if selected for printing. Reporting shals@ includes the configuration of Citect SCADA
report to interface the required data to Coundéa base system (SQL or other).

Automatic Reports

A daily, weekly, monthly, financial year, and anhuaport format must be produced for the water
supply and sewerage schemes. The reports mustdedhformation for each pump (eg run time,
number of starts etc.) each reservoir (eg trenglgiaf water level) and each flowmeter (eg trend
graph of flow volume and total volume for the repperiod). Reports shall be transferred to
Council’s data base as well as stored locally @SV” format in a separate file.

Please note that existing DBF files are currensigcufor daily reports.

Daily reports must run from midnight to midnight. e@kly reports must run from Monday to
Monday. Monthly reports must run for a calendar thaend yearly reports must run for a calendar
year.
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3 TECHNICAL SPECIFICATION

Financial yearly report must run from July to Juhe following year. Also DECC licence yearly
report is required and must run froM df April to 31 March of the following year. Thenfincial and
DCC licence yearly report shall cover the totalaiflow of each STW, total daily outflow of each
STW, total daily recycle water and the total dadinfall collected from the rain gauges.

Typical report shall include but not limited to:

Site by site number of high level alarms
Site by site number of low level alarms
Site by site number of standby alarms
Site by site number of pump failed alarm

Manual Reports

Provision must be made to manually generate repdte reporting period must be operator
selectable by entering any start and finish date.

10.8 TREND GRAPHS

Provide a facility to trend all historical and reahe analogue and digital points over a selected
period. Trending data shall be based on the atitnaland date stamp.

The minimum requirements for trending are:

display up to 8 trends in a trend window

comparative trending to compare the trend of argp@int over different periods
each trend graph must have a unique colour

dynamic selection of time base

ability to scroll backwards and forwards in time

slidewire cursor to read point values

time base zoom control

alternative data presentation in numerical format

When the file roll over, trend graphs shall be atbin a separate file for council to viewed at any

time.

10.9 DERIVED ALARMS

The following alarms must be derived:

a)

b)

Any failure in the execution of a control routinedugh to desired completion. The alarms
displayed must indicate the control routine beirgoaited, and the cause of the unsuccessful
completion of the routine.

A 2% change in a reservoir level over any 10 mimeeod whether directly measured or
inferred. The 2% must be adjustable in 1% incremantd the 10 minutes in 5 minute
increments to a maximum of 60 minutes. Also dispteey actual rate of change, direction of
the change and percentage reservoir full.

Outstation communication link failure. An alarm rmbe generated if no response is received
from a particular outstation for five (5) or monacsessive poll cycles. This variable must be
operator soft key adjustable.
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3 TECHNICAL SPECIFICATION

d) Excessive Pump Starts:

— At water pump stations the starting of a pump mitv@n twice in any 15 minute
interval must bring up an alarm. The variablesiomfetand number of starts must be
operator soft key adjustable.

- At sewage pump stations the starting of a pump ntba& twice in any 6 minute
interval shall bring up an alarm. The variablegtiofe and number of starts shall be
operator soft key adjustable.

— At sewage pump stations if the number of startsdagr of a pump exceeds a pre-set
value entered by the Operator shall bring up amalenmediately to alert the Operator
that the number of start of a certain pump(s) haseded the pre-set value. The
variables of the time set shall be Operator softddjustable.

e) Excessive run time period: At sewage pump stations the run time period of mpunore
than 10 minutes shall bring up an alarm immediatelglert the Operator that the pump has
run more than the normal running time. The varigtidé the time set shall be Operator soft
key adjustable.

f) Alarm and control set points. Alarm and control set points must be derived frime
reservoirs level signals. The variable must be apempointing device or soft key adjustable.

10.10 OUT OF SERVICE TABLE

It must be possible to insert and remove an O@esfice label, using a pointing device or soft keys
against any monitored point in the DAC system. WharDut of Service label is inserted it must be
shown on all diagrams displaying the monitored poiiacing an out of service label against of
equipment must have the following result:

a) Reservoirs - pumps will not be operated from tleaervoir level and level alarms will not be
registered.

b) When all pumps at a pumping station are out ofiserthen the control program will not initiate
a pump start signal and the receiving of a pumpingsignal will cause an alarm.

c) Reservoir level transducers - reading will be igribfor alarm and control purposes.

d) Reservoir level regulator — reading will be ignofedalarm and control purposes

e) Flowmeters - flow readings must be ignored.

f)  Other alarm units - alarms from these units musgbered.

Provide an Out of Service table listing all monédpoints, which have had an Out of Service laditdched.

10.11 MAINTENANCE DATA

A minimum of 30 maintenance pages must be madéadlaion which the operator can make notes of
a general nature. In addition, each site in théesysnust have 2 dedicated maintenance pages.
Information is manually or automatically enteredtbase pages and must be saved in the history files

Data to be automatically entered for pump statitessmust be individual pump fault, pump out of
service, and cumulative hours run for each pumpngPtault and hours run information must all be
gained directly from field inputs. Out of Servicatd must be gained from operator entry on display
diagrams. Alarms and 'Out of Service' data mustvstiate and time of occurrence and date and time
returned to service. Total hours run for each pumyst be resetable to any value and must then
continue to increment according to data receivethfthat pump run input.
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3 TECHNICAL SPECIFICATION

10.12 PUMPS MAINTENANCE

Provide pumps maintenance warning for each pumedias number of hours that the pump has run.
The purpose of pump maintenance is to notify ther@pr that the pump is due for maintenance
when it has reached the pre-set number of hourspeaified by the Operator at CMF and the RMF.
The notification must be a pop up window indicatithgit the pump is due for maintenance. (Eg:
North Ballina, North Creek Road PS. Pump 1 duenfamtenance.)

Weekly report shall be created for pumps mainteaamith the facility that Council be able to issue
the report to a specific email address.

10.13 HISTORICAL DATA STORAGE

The following data must be stored, with time anted# occurrence, for historical purposes:
For each reservoir:

» average water level over user define % changeauaeddefine time period.
» overflow alarm
* low level alarm

For each item of machinery eg pump etc:

— actual run duration with start and stop times
- number of starts/hour

- fault alarm

-  hours run/day

- number of starts/day

For each flowmeter:

- flow volume over user define time period
-  Average flow rate during user define time period
—  Total daily flow volume

Facility shall be made to automatically archivetdrigal data files.

Provide sufficient hard disk capacity to store lifgtorical data for a minimum of one year. However,
old data shall be kept and transferred to sepétatior Council to review it at any time.

10.14 PASSWORD ACCESS

All keystrokes which affect the control, set-upoperation of the system must be password protected.
It is preferred that all displays used for currand historic operational information be available
without a password being required. The exceptioth#& for initial log on a password must be
required and the person with that password mugtdagified on the event log.

Each person must have their individual passworctkhilows them a predesignated level of access
(there must be a minimum of four (4) levels of @sje A facility must exist for operators to alter
their own password. If a control set-point is ateor some other database modification is made the
event log must state the change and identify thasomemaking the change from the password
entered.

10.15 REMOTE ACCESS TO CMF AND RMF

Council currently using the existing WAN networkaning between th Council Chambers, Pine Ave
reservoir and the Council Depot for remote access.
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3 TECHNICAL SPECIFICATION

Provide facilities for remote computer access h@aedxiting WAN network to the CMF and RMF and
also telephone switched network as a back up. Tdwr&ctor may provide an alternative remote
access facility if available. Remote access isirequor the purposes of:

. software maintenance
»  software fault diagnosis and rectification
e operator access to monitored data, alarm acknowledgand control functions

It is the Contractor responsibility to provide oGiect “IDC” licence at each of the CMF and RMF
for remote access only if required.

10.16 REPORT FORMAT

Each report shall be configured to be compatiblth Wiicrosoft Excell and also in a text format
compatible with Microsoft Word software, thus aliog for system data to be analysed and
displayed under Microsoft Excel or Microsoft Wortsialled on any IBM PC compatible computer.

The programme must allow access to the CMF data foagrovide a means of analysing, computing
and trending the data with provision for printingetresults. The package will be capable of
producing data files in a format, which is compiatitvith Microsoft Excel and in text format
compatible with Microsoft Word.

10.17 NON CRITICAL ALARMS

Non critical alarms shall be grouped and placed separate file for Council to retrieve and entail i
to the duty Operator at any time.

10.18 DELIVERY OF ALARMS TO OPERATIONS STAFF

The central and remote monitoring facilities wititrbe staffed continuously during normal working
hours and not at all outside working hours.

Alarms are transferred to the Duty Operator via:

e  Telstra GSM mobile phone as secondary option and
*  SCADA phone paging system as primary option.

SCADA Phone Paging System

The SCADA phone paging system shall be used astenmative to the mobile phone paging system.
The CMF or RMF interrogates the SCADA phone to diat the duty operator only when the CMF
or RMF has paged the duty operator over the maihine and the alarm has not been acknowledge
for an adjustable period of time (minimum of 1 Hour

The Contractor shall supply the SCADA phone congpieith OPC link and shall be programmed to
dial out received alarms generated from the CB&ADA software.

Mobile Telephone Paging System

On receiving an alarm at the central station, thFGlials up the Duty Operator mobile phone via
Telstra GSM mobile service. The alarm indicatesttipe and location of the fault.

On receiving an alarm the Duty Operator(s) accegsesentral monitoring facility, either directly o
remotely using a portable computer, to acknowlettigealarm and prevent the central station from
dialling the second telephone number on the lismwater supply and sewerage operators. The
adjustable waiting time required acknowledging #t@m, and before the CMF or RMF dials the
second telephone number on the list, is 30 minuiegmum.
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11 CONTROL REQUIREMENTS

11.1 GENERAL

Design and install automatic and remote manualrobislystems to meet the requirements of the
Ballina Shire water supply and sewerage schemes.

It is required that the control philosophy shalldistributed throughout the system at RTU levehwit
facilities to modify and override the control frotthe CMF or RMF. Facility shall be made to the
water supply Operator to be able to select therelg@siontrol option required from the CMF and
RMF.

Manual Water Supply Control

Provide a facility for staff to start and stop wasepply pumps by manually setting digital outpiats
the RTUs to the ON or OFF state from the CMF or RNIRis facility must be password protected at
Supervisor level.

Provide a facility for staff to open and close mied valves by manually setting digital outputs in
the RTUs to open or close state from the CMF or RVifis facility must be password protected at
Supervisor level.

Manual/Automatic Water Supply Controls

Provide a facility for staff, for remote manualrstand stop of water supply pumps, from the CMF
and RMF by manually setting digital outputs in R€Us to the ON state with automatic shutdown.
The automatic shutdown must be in accordance wétatitomatic control requirement listed below.

Provide a facility for staff, for remote manual opend close of motorised valves, from the CMF and
RMF by manually setting digital outputs in the RTtdsthe Open state with automatic close down.
The automatic close down must be in accordance thiehautomatic control requirement listed
below.

Automatic Control

The automatic control system must be designed ¢commmodate the hydraulic characteristics of the
water supply schemes and must incorporate safegtiaati will sStop pumps or close valve on failure
of vital communication links.

11.2 DYNAMIC COLOUR CHANGES

Pump and Valve duty Roster

The telemetry Contractor shall configure the sofeved make the name of the pumps and valves
listed in the tables below change colours baseitsatuty:

e Greenduty 1
* Violet duty 2
e Yellow duty 3
* Red failed

Reservoir Control Set Points

The telemetry Contractor shall configure the sofen@ make the colour, of the water level specified
in the tables below, red when the reservoir wateell goes outside of the range specified and ia blu
when it is within the range specified.

BALLINA WS & SGE — DAC SYSTEM
G:\IS\M&EWater\People\RAHMEJ\Ballina\TECHSPEC.doc Revision Date: 14/11/2008

Contract No 0502244 Section 3 Pag&2 of 51



3 TECHNICAL SPECIFICATION

11.3 BALLINA LENNOX WATER SUPPLY

11.3.1General

Rous Water supplies bulk water to Pine Ave and Badlina reservoirs through the Waterwheels
motorised valve and through the Ross Lane flowmdatk water is also supplied to Basalt Court
reservoir through the Ross Lane flowmeter. NorteeRrRoad motorised valve controls the flow to
Ballina. A local control valve at Basalt Court resgr controls the flow into Basalt Court reservoir

11.3.1 Pine Ave Reservoir
Pine Ave. reservoir is fed from Knockrow balancektaia:

- Waterwheels motorised control valve
= andor
-  North Creek Road motorised control valve

Facility has to be provided at the CMF & RMF foetB®perator to:

—  Set the time periods and specify active time aadtime time in the table below

—  Select the duty and standby motorised valve withittdication “1” for duty and “2” for
standby in the table below.

Daily Time Valve Duty Roster Table Pine Ave — East Ballina reservoirs
Period Time Waterweels North Creek
Active (Y/N) Start End Valve Valve

1 - 0000

2 - ——— ———

3 - ——— ———

4 - —- -

5 - 2400

Enable/Disable

When the water level at Pine Ave. reservoir fatlghte bottom water level (BWL) specified in the
table below the duty valve’'s RTU shall close anpatithat will initiate the duty motorised control
valve to open.

The duty valve’'s RTU shall open an output that witiate the duty motorised control valve to close
when the water level in Pine Ave reservoir risghte top water level (TWL) specified in the table
below.

Pine Ave. Reservoir Control Set Points 0 to 100%
Alarm TWL BWL
High Level alarm
Control Valve 1 (duty) — -

Control Valve 2 — —-
(standby)

Low level alarm

The standby valve’s RTU shall close an output thifltinitiate the standby motorised control valve
to open when the water level in Pine Ave resertfalls to the standby BWL specified in the above
table.
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3 TECHNICAL SPECIFICATION

The standby valve’s RTU shall open an output thifltinitiate the standby motorised control valve
to close when the water level in Pine Ave reserxie# to the TWL specified in the above table.

Back Up Control Set Points
There are two forms of control set points in Pine Aeservoir:

— Analog set points initiated from a submersible levansmitter to be used as a primary
source of control

- Digital set points initiated from four float switeb to be used as the secondary or backup
source of control.

When the level transmitter installed at Pine Avsergoir failed or is out of service, the two
motorised valves shall be controlled from:

— The BWL level alarm, generated from the float stjtto open water wheels valve
— The BWL level alarm, generated from the float stjtto open North Creek Road valve.
— The low level alarm, generated from float swit@hppen the duty valve

— The high level alarm, generated from the float slito close the duty valve.

11.3.2 East Ballina Reservoir

East Ballina reservoir shall control the two mated control valves (Waterweels & North Creek)
only when Pine Ave reservoir is out of service.

Control logic shall be the same that applies t®Pime. reservoir with the control set point as {her
table below:

East Ballina. Reservoir Control Set Points 0 t6%0
Alarm TWL BWL
High Level alarm
Control Valve 1 (duty) — -

Control Valve 2 — —-
(standby)

Low level alarm

11.3.3 Basalt Court Reservoir

Basalt Court reservoir is fed from Knockrow Balataek through Ross Lane flowmeter. A local
motorised valve is installed at the base of the&ereoir and it shall be controlled from the water
level in Basalt Court reservoir as follow:

When the water level in Basalt Court reservoirsfadl the bottom water level (BWL) specified in
the table below the Basalt Court reservoir's RTdllsh

— Close an output that will initiate the local motmdl valve to open.

When the water level in Basalt Court reservoir tsehe top water level (TWL) specified in the
table below the Basalt Court reservoir's RTU shall:

— Open an output that will initiate the local motexdsvalve to close.
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3 TECHNICAL SPECIFICATION

Basalt Court Reservoir Control Set points 0to 100%

Alarm | TWL | BWL | Enable level | Disable Level

High Level Alarm | -

Basalt Court reservoir | ---- | --—---

MV
North Creek Mvi | e e
Enable/Disable

Low Level Alarm |  ---—--

North Creek Road Motorised Valve Closed

North Creek Road motorised valve shall close whasai Court reservoir water level falls to Low
Low level alarm or to North Creek Road valve disdlelel This shall:

- Appear on the Valve duty roster table above

- Shall also generate an alarm indicating that NGriek Motorised valve is disabled.

Back Up Control Set Points
There are two forms of control set points in Ba€alurt reservoir:

— Analog set points initiated from a submersible levansmitter to be used as a primary
source of control

— Digital set points initiated from four float switek to be used as the secondary or backup
source of control.

When the level transmitter installed at Basalt €oeservoir failed or is out of service, the Cohtb
the local and North Creek motorised valves shabhdéllow:

1.

When the water level in Basalt Court reservoirsfatl the BWL alarm, generated from
the float switch, the Basalt Court reservoir’s R3hall close an output that will initiate
the local motorised valve to open.

When the water level in Basalt Court reservoirgisethe TWL alarm, generated from
the float switch, the Basalt Court reservoir's R$hahll open an output that will initiate
the local motorised valve to close.

When the water level in Basalt Court reservoirsfaib the low low level alarm,
generated from the float switch, the Basalt Coeservoir's RTU shall close an output
that will initiate the local motorised valve to apend the North Creek motorised
valve’'s RTU shall open an output that will initisttee North Creek motorised valve to
close or disable. This status shall rise an aladicating that the valve is disable.

When the water level in Basalt Court reservoir gise TWL level alarm, generated
from the float switch, the Basalt Court reservolR$U shall open an output that will
initiate the local motorised valve to close and Warth Creek motorised valve’'s RTU
shall close an output that will enable the Nortle€k motorised valve.

When the water level in Basalt Court reservoirgisehigh level alarm, generated from
the float switch, the Basalt Court reservoir's R$hhll open an output that will initiate
the local motorised valve to close and the NorteeRrmotorised valve’'s RTU shall
close an output that will enable the North Creeltarised valve.
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3 TECHNICAL SPECIFICATION

11.3.4 Lennox Reservoir

Lennox reservoir is fed from Basalt Court reservAitocal motorised valve is installed at the bake
this reservoir and it shall be controlled from th&ter level in Lennox reservoir as follow:

When the water level in Lennox reservoir fallshie bottom water level (BWL) specified in the table
below the Lennox reservoir's RTU shall close arpatithat will initiate the local motorised valve to
open.

When the water level in Lennox reservoir rise te thp water level (TWL) specified in the table
below the Lennox reservoir's RTU shall open an autpat will initiate the local motorised valve to
close.

Lennox Reservoir Control Set Points 0 to 100%
Alarm | TWL | BWL

High Level Alarm | -

Lennox Reservoir MV | | |  --—-

Low Level Alarm | --—--

Back Up Control Set Points
There are two forms of control set points in Lenneservoir:

— Analog set points initiated from a submersible levansmitter to be used as a primary
source of control

- Digital set points initiated from four float switeb to be used as the secondary or backup
source of control.

When the level transmitter installed at Lennox resie failed or is out of service, the local moted
valve shall be controlled as follow:

When the water level in Lennox reservoir fallshe BWL alarm, generated from the float switch, the
reservoir's RTU shall close an output that wiltiaie the local motorised valve to open.

When the water level in Lennox reservoir rises WilTlevel alarm, generated from the float switch,
the reservoir's RTU shall open an output that imilliate the local motorised valve to close.

When the water level in Lennox reservoir rise t® tigh level alarm, generated from the float switch
the reservoir's RTU shall open an output that imitliate the local motorised valve to close.

11.4 ALSTONVILLE WOLLONGBAR WATER SUPPLY

11.4.1 General

Rous Water supplies bulk water to the Wollongbaereoir, which then supplies Wollongbar and
Alstonville. Rous Water also have Convery’'s Lanesband Lumley Park bore as water supplies.

As an alternative water supply, Ballina Shire Sigspwater to Wollongbar and Whites Lane
reservoirs from Marom Creek pumping station (2 psmgllis Road bore (1 pump) and
Lindendale bore (1 pump). Two control mechanisresraquied:

Under normal operating conditions these sourcescanérolled from the water level in Whites
Lane reservoir. This is known as Whites Lane Cdntro

BALLINA WS & SGE — DAC SYSTEM
G:\IS\M&EWater\People\RAHMEJ\Ballina\TECHSPEC.doc Revision Date: 14/11/2008

Contract No 0502244 Section 3 Pag&6 of 51



3 TECHNICAL SPECIFICATION

Pump Duty Roster Table

Whites Lane Control

Period

Time

Marom Creek

Ellis Road Borég

Lindendd&tead Bore

Active (Y/N)

Start

End

1

0000

2

2400

11.4.2 Whites Lane Reservoir
Whites Lane reservoir can be fed from Marom Creektél/treatment plant (WTP), Ellis road bore

and Lindendale bore. The control mechanism shadid®llow:

When the water level in Whites Lane reservoir fedishe bottom water level (BWL) specified in
the table below the duty pump(s), selected in thep duty roster table, RTUs shall close an
output that will initiate the duty pump(s) to start

When the water level in Whites Lane reservoir riwethe top water level (TWL) specified in the
table below the duty pump(s)’ RTUs shall open atpouthat will initiate the duty pump(s) to

stop.

The Marom Creek duty pump shall also stop whenval&vel alarm is received from the clear

water tank.

The Ellis Road Bore pump shall also stop when aléwgl alarm is received from the bore well.

The Lindendale Road Bore pump shall also stop vehknwv level alarm is received from the bore

well.

Whites Lane Reservoir Control Set Points 0 to 100%

Alarm

TWL

BWL

Whites Lane High Level Alarm

Duty pump 1

Duty pump 2

Duty pump 3

Whites Lane Low Level Alarm

Clear water Tank Low Level Alarm

Ellis Road Well Low Level Alarm

Lindendale Road Well Low Level
Alarm
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3 TECHNICAL SPECIFICATION

Back Up Control Set Points
There are two forms of control set points in Whitese reservoir:

— Analog set points initiated from a submersible levansmitter to be used as a primary
source of control

— Digital set points initiated from five pressure &hies to be used as the secondary or backup
source of control.

When the level transmitter installed at Whites Lameervoir failed or is out of service, the
Control of the pumps shall be as follow:

When the water level in Whites Lane reservoir fadighe low level alarm, generated from the
pressure switch, each RTU installed at each purap slese an output that will initiate the local
pump to start.

When the water level in Whites Lane reservoir tisghe high level alarm, generated from the
pressure switch, each RTU installed at each purap shen an output that will initiate the local
pump to stop.

The Marom Creek duty pump shall also stop whenval&yel alarm is received from the clear
water tank.

The Ellis Road Bore pump shall also stop when aléwgl alarm is received from the bore well.

The Lindendale Road Bore pump shall also stop vehknw level alarm is received from the bore
well.

11.4.3 Wardell Reservoir

Wardell reservoir is fed from Meerschaum Vale baéatank. The control mechanism shall be as
follow:

When the water level in Wardell reservoir fallstih@ bottom water level (BWL) specified in the
table below the Meerschaum Vale control valve’s RSHall close an output that will initiate the
valve to open.

When the water level in Wardell reservoir riseshie top water level (TWL) specified in the table
below the Meerschaum Vale control valve’s RTU skldke an output that will initiate the valve
to close.

Wardell Reservoir Control Set Points 0 to 100%
Alarm | TWL | BWL

High Level Alarm | -

Meerschaum CV | | e | amee-

Low Level Alarm |  ---—--

Back Up Control Set Points
There are two forms of control set points in Wardeservoir:

— Analog set points initiated from a pressure levahsmitter to be used as a primary source
of control

— Digital set points initiated from two float switché¢o be used as the secondary or backup
source of control.
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When the level transmitter installed at Wardelergsir failed or is out of service, the controlthE
Meerschaum Vale control valve shall be as follow:

When the water level in Wardell reservoir fallstte low level alarm, generated from the float
switch, the Meerschaum Vale control valve’s RTUIlIlstlase an output that will initiate the valve to
open.

When the water level in Wardell reservoir risestiie high level alarm, generated from the float
switch, the Meerschaum Vale control valve’s RTUllsbpen an output that will initiate the valve to
close.

11.5 SEWER CONTROL

11.5.1 Alstonville STW Motorised Valve (RTU37)
This motorised valve shall be controlled from DatmasDrive balance tank (RTU50) as follow:

The DAC system shall open an output contact atMewnville STW’s RTU that will initiate the
motorised valve to close when:

e The water level in the balance tank falls to acefjmepreset value received from the level
transmitter or

e tank low level alarm received from level regulator.

The DAC system shall close an output contact atistonville STW’s RTU that will initiate the
motorised valve to open when:

e The balance tank water level rises to the opepaiat received from the level transmitter
or

» A balance tank high water level received fromlthel regulator or

*  Anoverflow alarm is received from the tank.

If radio communications fail for a period of 15 mtas the CMF and RMF to Dalmacia Drive
balance tank or CMF and RMF to Alstonville STW thé®e motorised valve shall open. The
motorised valve shall close only when reaching Bavid when comms are satisfactory.

11.6 EFFLUENT RE-USE CONTROL

11.6.1 Effluent Re-use Pump at Alstonville STW.

This station has two pumps configured as one dntyane standby unit. The pumping station shall
be controlled from Gap Road reservoir. The DAC aystshall initiate an output signal from
Alstonville STW’s RTU (RTU 37) to the duty pump start when:

e The water level in Gap Road reservoir falls to ac#jc preset value received from the
level transmitter or

. Reservoir low level alarm received from level regat.

The DAC system shall close an output contact afistonville STW’s RTU that will initiate the
duty pump to stop when:

*  Gap Road water level rises to a stop set poiniveddrom level transmitter or
e reservoir high water level received from the lensgjulator or
. An overflow alarm is received from the tank.

Any of the above conditions shall generate an alswell as stopping or starting the duty pump.
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11.7 BALLINA SHIRE SEWERAGE SCHEMES CONTROL

11.7.1 General

The sewage pump stations operate on local manumalotar local automatic control from levels in
their wet wells. Pump station inhibit controls aexjuired to be provided under this contract to
temporarily prevent selected stations operatingutomatic control.

The purpose of pump station Inhibit Control is édluce the risk of sewage overflows when pump
stations fail. The objective is to maximise avaiabtorage in sewer mains and collection wells by
preventing upstream stations pumping into unseatitestations.

Inhibit Control is initiated when a wet well higbJel alarm is active. The control system is reqlire
to respond by turning on a "Pump Inhibit ON" outptithose stations that pump into the initiating
station.

When the high level alarm in the wet well of thdi&iing station becomes normal and after a pre-set
period of time (normally 3 minutes), the controb®m is required to respond by resetting or turning
off the "Pump Inhibit ON" output at the inhibiteth8ons to allow them to operate on local automatic
control.

The inhibit signal shall be removed when a wet \iah level alarm is active at the inhibited statio

The inhibit signal shall be re-initiated, if faydersists at the initiating pumping station, and et
well level at the inhibited or contributing pumpistation(s) falls to a low level.

The inhibit controls are required to be manualitiated or cancelled from the CMF and RMF.

The pump stations to be controlled are listed énftdtlowing table.

11.7.2 Ballina Island Sewerage Scheme

INITIATING PUMP STATIONS

STATIONSTO BE INHIBITED

Swift St. Sge PS OR
North Ballina PS

Tamar St, Richmond Ave, Regatta Ave, Owen Si.
Burnett St.,Grant St., Webster LN, Vera St., Tafdg
Colege, Temple St. Sge PSs.

Richmond Ave Sge PS

Norlyn Ave Sge PS

Regatta Ave Sge PS

Fawcett St. Sge PS

Grant St Sge PS

Fox St Sge PS

Fox St. Sge PS

Cherry St. Sge PS (SP2011)

Webster LN Sge PS

Bentick St. Sge PS

Bentick St. Sge PS

Skinner St and Namatjira PLEg®

Skinner St. Sge PS

Cherry St. (Crowly) Sge PS ($6)20

Namatjira PL Sge PS

Commemoration Park and Missiragh Bridge Sge
SPs

Temple St. Sge PS

Catherine CRS, Christine PL, Chav St. Sge PSs
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11.7.3 North BallinaSewerage Scheme

INITIATING PUMP STATIONS

STATIONSTO BE INHIBITED

Norh Creek RD Sge PS

Racecourse RD (1), Endeavoge(De Havilland
CRS, Bi Centennial Gardens, Piper Drive and
Yellowfin Way Sge PSs.

Racecourse Rd (1) Sge PS

Racecourse Rd (2) Sge PS

De Havilland CRS Sge PS

STH Cross DVE Sge PS

STH Cross DVE Sge PS

MRF, Ballina Airport 1, ballia Airport 2 Sge PSs

Yellowfin Way Sge PS

Whiting Way Sge PS

Whiting Way Sge PS

Edgewater Cove Sge PS

11.7.4 East Ballina Sewerage Scheme

INITIATING PUMP STATIONS

STATIONSTO BE INHIBITED

Angels Beach DV Sge PS

John Sharpe St., Georged Bér,
Northumberland Dve., Jameson Ave., Tuckeroo
Ave., Bayview Dve., Shelly Beach RD., Anderso
St., Silver Gull Dve., Flat Rock Rd.and Chickiba
DVE Playing Field Sge PSs.

Northumberland Dve. Sge PS

The Serpentine, Shayw<B#an Park and
Coogee St., Sge PSs

Shelly Beach Rd. Sge PS

Compton DVE Sge PS

Compton Dve. Sge PS

POP Denison Park, McKinnon StaLighthouse
Pde Sge PS

11.7.5 West Ballina Sewerage Scheme

INITIATING PUMP STATIONS

STATIONSTO BE INHIBITED

Pacific HWY (Coastline) Sge PS

Apsley St., Kalirgta Oakland Ave., Quays Dve
Westlands Dve. and Waterview CRT Sge PSs.

Oakland Ave.. Sge PS

Boatharbour Rd, Riverside DyRiverside Park)
and Riverside Dve (Faulks res.) Sge PSs

Quays Dve Sge PS

Spinnaker Crs. Sge PS

Spinnaker Crs. Sge PS

Burns PT Ferry Rd. Sge PS

Lindsay Ave. Cumbalum Sge PS

Cumbalum Way Sge PS

Cumbalum Way Sge PS

Ahern CRT. Sge PS
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3 TECHNICAL SPECIFICATION

11.7.6  Lennox Head Sewerage Scheme

INITIATING PUMP STATIONS

STATIONSTO BE INHIBITED

Montwood DR. Sge PS

Survey St. and Byron St. Sge®S

Byron St. Sge PS

Rutherford St., Lake Ainswortk CAnN, Fig Tree
Hill Dve., Lake Answorth Beach, Lakefield Ave.,
Emily Place and The Grove Sge PSs

11.7.7 Lennox Heights Sewerage Scheme

INITIATING PUMP STATIONS

STATIONSTO BE INHIBITED

Skennars Head RD Sge PS

Tara Downs Sge PS.

Amber Dve Sge PS

Seamist PL. Sge PS

Seamist PL Sge PS

Karaluen CRT. Sge PS

Headland Dve Sge PS

Skennars Heads Sport Fiel@amdl Ave. Sge
PSs

11.7.8 Alstonville Sewerage Scheme

INITIATING PUMP STATIONS

STATIONSTO BE INHIBITED

Cawley Close Sge PS

Coral St. Sge PS.

Granda Court Sge PS

Pinehurst Court Sge PS

Dalmacia Dve. Balance tank Sge PS

Kays Lane antt@&é&tark Dve.Sge PSs

Central Park Sge PS

Queen Park Court, Stanley Pd¥ke. and Sneaths
Rd. Sge PSs

11.7.9 Wardell Sewerage Scheme

INITIATING PUMP STATIONS

STATIONSTO BE INHIBITED

Richmond St. Sge PS

Fitzroy St., Mary St. and Batht. Sge PSs

Mary St. Sge PS

River St. Sge PS

Bath St. Sge PS

Lindsay Cres and Cabbage tree Idld8B".Sge PSs

Cabbage tree Island “B” Sge PS

Cabbage tree 18kin8ge PS
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3 TECHNICAL SPECIFICATION

12 COMMUNICATION NETWORK REQUIREMENTS

12.1 DESIGN

Re-design and configure the radio communicatiomwask to transfer data between the RTUs and the
Central and Remote Monitoring Facilities using theee existing radio repeaters and the new
repeater at Ballina Height reservoir. The Contnactoto submit the communication network with
alternatives to improve the communication resp@mskpolling time between all RTUs and the CMF
and RMF.

In addition, the Contractor shall:

e Test, calibrate all existing radios installed & RiTUs, repeaters, CMF and RMF

« Record the transmitting power, radio deviation &eiwing signal strength from each of the
monitored site.

* Record frequency error

12.2 CONFIGURATION

Design the communication network to support:
* Master station polling.
» Change of state reporting of RTUs to the CMF.
» Change of value with % variance for non criticahlague signals

Controls initiated at the CMF must be transmittedniediately and must interrupt the polling cycle to
achieve this function.

Inputs, which initiate a change-of-state report,stninclude all alarms and time related events
required by the CMF for computational purposes.

12.3 SYSTEM RESPONSES TIMES

Maximum pole cycle time, for the fully expandedteys with up to 160 RTUs, must be less than five
minutes.

Maximum response time for automatic and manualrobimitiated from the CMF must be less than
5 seconds.

Maximum response time for a change of state of a Rput to be displayed at the CMF or
received by another RTU must be less than 10 sscond

12.4 SECURITY OF TRANSMISSION AND OPERATION

The equipment must be secure against maloperatienta electrical noise; radio frequency and
variable frequency drives interference.

Security must be achieved by the use of coded mesgaroviding a degree of error protection not
less than that provided by CCITT standard CRC1BQ@¥H coding.

All circuitry, and in particular conversion circgytfor analogue quantities, must be immune from co-
site radio frequency and/or electrical noise irgeghce.
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3 TECHNICAL SPECIFICATION

13 EQUIPMENT REQUIREMENTS

13.1 FAULT DIAGNOSTIC AND MAINTENANCE

Telemetry terminal equipment must be fitted witates and diagnostic aids to monitor input and
output data.

Each telemetry link must be provided with a fadrah to alert an operator should a remote sitetdail
report. At the CMF and RMF it must be possiblentdividually interrogate each outstation from the
operator's interface by soft key operation. Theriigation must provide a positive visual indicatio
to the operator of the condition of the system. @beection of a faulty system must be logged as
such, but a healthy system must log only any upbdita that is received during the interrogation.

At all sites, indication via light emitting diodesust be provided to display the following:
- AC mains power available
- DC power available
- RTU healthy
- Watchdog Timeout (latching in the event of a timgo
- status of digital 1/0.
- radio signal strength
- PLC failed

13.2 CENTRAL AND REMOTE MONITORING FACILITY

13.2.1 Diagnostic Software

Supply an off-line diagnostics package in bootdbien. The package must provide as a minimum:

- A full set of processor diagnostics for testingGPU functions.
- Memory diagnostics for testing all memory functon
- Printer diagnostics.

- Disk diagnostics for testing all functions of bathft and hard, fixed and removable disks.

13.3 COMMUNICATIOM EQUIPMENT

All radio equipment must be approved by the Augral Communications and Media
Authority(ACMA) for use as fixed (base) stations.

The Contract equipment must include any filterst tt@ Australian Communications and Media
Authority considers to be necessary to prevent alunterference between the contract equipment
and that of other radio users.

Transmit powers must be as permitted by the AuatraCommunications and Media Authority and
the specified EIRP must not be exceeded unlessfispdlg authorised by ACMA.
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3 TECHNICAL SPECIFICATION

Modems
Modems must meet the following minimum criteria:

» Industry standard data rates, in full and half dupl

» Standard CCITT channel frequencies.

» Fitted with LED indication for Tx data, Rx data, r@dar Detect and Power On and adequate
module test points.

* Line impedance of 600 Ohms.

» Carry an ACMA permit number.

Antenna and Mast
Antenna for the CMF shall be as inconspicuous asipte.

Antenna must be approved by the ACMA and comply e relevant specification.
If guyed mast is required, it shall be erected gunged wholly within the existing Council easements.
Components used in the rigging of mast shall complly Australian Standard AS 2319.

The mast shall be earthed to ground and the earthmwust be extended to the respective equipment
rack, cubicle or cabinet and must be terminatedcatjt to the coaxial cable termination point.

The mast, brackets and fittings must be protectgainat corrosion by hot dip galvanising to
Australian Standard AS 1650.

Supply lightning surge diverters and earth systimshe protection of radio antenna installation.

AS 1768-1991 is to be used to determine the priotedtvels and earthing requirements of antenna
systems.

Coaxial Cables

The coaxial cable shall be of a braided jacketyfatelectric type and shall be of sufficient diaaret
to ensure that losses are consistent with the fipecystem fade margin when using the permitted
transmit power.

The coaxial cable shall be secured to the mastbledadders with stainless steel straps or clamps.
Straps or clamps must be spaced at 1 m intervasarcommended by the manufacturer. The
bending radius of cable must not be less thanri&githe cable diameter.

The cable connection to the antenna tail must bematerproof connectors. The connectors must be
of a type approved by the cable manufacturer, trapteted connection must be wrapped with an
approved waterproof tape.

The antenna tail connection must be looped or wiiserinstalled so as to produce no longitudinal
stresses on the cable connection.

The coaxial cable sheath must be bonded to the arastble support structure adjacent to the
antenna and at the point where the cable leavamdisé or support structure. There must be sufficien
intermediate bond points to prevent side flash fligimning discharges.

If the coaxial cable exceeds 5 metres in leng#thdll be fitted with coaxial surge diverter coneelct
to the station earth via a suitably sized coppadaoctor. The surge diverter shall be in line coteegc
in the coaxial cable as directed by the surge tbvenanufacturer.
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3 TECHNICAL SPECIFICATION

14 OPERATIONS & MAINTENANCE MANUALS

14.1 GENERAL

Provide operation and maintenance instructionsgrdims and drawings in accordance with this
Clause. They must be sufficiently comprehensiveeriable the operation and maintenance of the
telemetry system to be performed in an efficientinea.

Reduce diagrams and drawings to A3 or A4 size armhge them so that when unfolded they may be
viewed in full on the right hand side of the text.

Compile the manuals in separate 4 “ring” substhbtiaings (loose leaf) as follows:
(a) Volume 1 System Manual

(b) Volume 2 CMF and RMF Maintenance Manual

(d) Volume 4 Troubleshooting Manual

Include in the maintenance manuals:

—  Circuit diagrams of each electronic module supplied
—  Component layout drawings complete with identificatreference codes.
—  Technical data sheets for all ancillary electral@étrical equipment.

Three (3) weeks before commissioning, deliver ®Rhincipal two (2) complete draft copies (clearly
marked as such) of each of the manuals specifiedeab

Within two (2) weeks of delivery, one copy of thamual will be returned to the Contractor marked ith additions or
amendments as required. The remaining draft capiest remain on site to be used as interim manuals.

One (1) week before Practical Completion delivetti® Principal three (3) final copies of each & th
manuals incorporating the additions and amendmefgsred to in above, for each system.

Instruction of a 'typical' nature will not be actegh However, standard instruction books covering
several sizes of an item of equipment, including elquipment supplied under this Contract, will be
accepted provided they include all the informatrequired, cover all equipment and are suitably
indexed to indicate the equipment actually usedpitation and function.

14.2 SYSTEM MANUALS

System manuals must include a description and aiiagof the total system configuration and a
description of the system operation. It shall atedude a list of RTU's with their identification.

14.3 SOFTWARE OPERATIONS MANUAL

This manual must include, but not be limited to fiblllowing sections:

Introductory Section

A general description of the telemetry system imte of the number and type of remote stations,
configuration, input/outputs and CMF.

Operator Software Section

Clear step by step instructions must be providedllow an untrained operator to perform the
following functions:

— Use of the operator’s interface for all availabbmirol and monitoring functions.
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3 TECHNICAL SPECIFICATION

— Altering data base parameters such as alarm aritbtpnints as derived low values.

— Use of historical data package.

Engineer/Operator Software Section

This section must contain, as a minimum, documimadf the operating system explaining its
facilities and their application in this project darapplication programme documentation. The
documentation must be set out as follows:

— Purpose of the programme.

— Name and purpose of each sub-routine.

- Flow diagram, showing the sequence in which thersuktines are called.
— Name and significance of each variable.

— Source listing with adequate comments.

— Detailed explanation of the facilities for setting control and alarm sequences which also require
maths functions to manipulate received data.

— Instructions for designing and implementing dispiiéggrams which contain both historical and
current data.

— Instruction for adding additional remote statiom$oothe system.

— Fully documented on and off-line diagnostic rousitie allow complete testing of all processor
and peripheral interface hardware. Each diagnostitine must provide easily read and
interpreted, operator prompts messages and sudgasiens.

— Explanation of all memory storage and access reuRoutines for controlling all other peripheral
equipment.

14.4 CMF AND RMF MAINTENANCE MANUAL

Provide fully documented on and off-line diagnostautines to allow complete testing of all
processor and peripheral interface hardware.

14.5 TROUBLESHOOTING MANUAL

This manual will have a major influence in estafhg operator confidence in the system and in
ensuring that minor failures in sub-systems do aftect the overall performance of the system.
Outage times for various components will also bgt ke a minimum.

(@) Section One - Describe the system configuration and the ipeshdence of various
components in the system.

(b)  Section Two - Describe the CMF equipment, the most probablerés to occur and action to
be taken under these circumstances.

(c)  Section Three - Detail the modification of the existing radigeater sites. Isolating faults to
individual modules of equipment and the procedwre replacing these modules must be
detailed.

(d) Section Five - List all types of modular components in the egstand the sites to which each
of these components are applicable.
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3 TECHNICAL SPECIFICATION

14.6 “AS BUILT DRAWINGS

Provide three complete bound sets of Contractasidgs reduced to A3 size paper together with
one electronic copy of all drawings that have bpemduced in AutoCAD format latest version.
Drawings shall be issued to the Superintendenthbegevith the Operating/Maintenance manuals

Each set of drawings must include a cover sheeirtpaontractual description and reference tables
of the drawings bound within.

15 TESTING AND INSPECTION

Test and inspect all equipment and software duaimdjupon completion of manufacture, as indicated
in this specification. Provide facilities to enalhe Principal’s Representative to inspect the 2ant
equipment and software to ascertain progress. Hmtsrwise provided, the tests must be those set
down in the relevant Australian, or other appro$tandard.

The passing of such inspection and tests at thek¥oust not prejudice the right of the Principal’s
Representative to reject the whole or part of theigment if it does not comply with the Contract
when installed on site.

In the event of the Principal's Representative gdurnished with certified particulars of tests on
materials or equipment which have been carried foutthe Contractor by his suppliers, the
Principal’'s Representative may, at his discretivaive the witnessing of such tests.

Unless otherwise approved, equipment must not §matthed from the Contractor's works to site (or
from a Sub- Contractor's works to the site), uitilhas been inspected by the Principal’s
Representative and the appropriate release cattéfttas been issued.

The costs of all tests, unless specifically statéiterwise in the Contract, must be borne by the
Contractor.

16 COMMISSIONING

16.1 PRE-COMMISSIONING (UNWITNESSED)

Pre-commission all equipment supplied under thet@ohto ensure that it is operating without fault
and that it conforms to the specification.

At least two (2) weeks prior to commencing pre-cassioning furnish the Principal’'s Representative
with a programme for the pre-commissioning and kh&ts for testing the Contract equipment.

On completion of pre-commissioning and at least(@)aveek prior to commissioning, submit a report
to the Principal’'s Representative confirming thet Contract equipment has been tested, is fully
operational and in accordance with the specificat®ubmit completed checklist and test results with
the report.

The commissioning will commence two weeks from ttade that the pre-commissioning report is
received.

The scope of the pre-commissioning tests is to mpess the following:

Radio Repeater

- Check suitability of supply voltage.

- Check battery charge voltage.

- Check antenna installation (SWR test)

- Measure fade margin of radio signals.

- Check battery voltage during 4 hour power outage
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3 TECHNICAL SPECIFICATION

Central and Remote Monitoring Facilities

- Check operation of mains and UPS power supplies
- Monitor and analyse radio communications to outstatover a 48 hour period.

- Check and analyse data base entries over a 48 boad pf operation.

- Check alarm log over a 48 hour period to ensureahalarms are real. Diagnose and rectify
any communication alarms or false alarms.

- Check interrogation of CMF and RMF from portablenputer.

System Test

Ensure that system runs fault free for at least htirs before making arrangements for
commissioning.

16.2 COMMISSIONING

Commissioning of the data acquisition and contydtesm must commence only after successful
completion of pre-commissioning. Upon successfuingietion of pre-commissioning give the
Principal’'s Representative written notificationtbé commencement date for commissioning.
On notification of the date for commissioning theinBipal's Representative will arrange for
specialist personnel to witness the performancthefsystem for part or all of the commissioning
period.
The works required during commissioning will inctud

» testing of the monitoring functions

» testing of the control functions

» testing of the logging functions

» demonstrating that the system is fully operatiomaffull working order and that it complies

with the requirements of the Contract.

Commissioning must be complete when the whole @Mrorks has run continually without fault for
a period of seven (7) consecutive days. If, duting period, any fault occurs the fault must be
rectified and the commissioning period must recomraeand run for a further seven days.

In the event of unsuccessful commissioning, futsaf any repeated attempts must be borne by the
Contractor, including the costs of the Principa®spresentative and any of his specialist personnel
that are required to be present.

16.3 POST- COMMISSIONING

Arrange the following post commissioning activitiggh the Principal's Representative.

A two days site visit by the Contractor, six (6) mtits after the date of Practical Completion, to
review the performance of the data acquisition aadtrol system. Report on any system defects
within fourteen (14) days after the site visit grdvide a program for their rectification.

A two days site visit by the Contractor, eleven)(frbonths after the date of Practical Completion, to
review the performance of the data acquisition aadtrol system. Report on any system defects
within fourteen (14) days after the site visit grdvide a program for their rectification.

16.4 CONTRACTOR’ S PERSONNEL

During commissioning and post-commissioning the t€artor must have on site technical personnel
familiar with the various electrical, electronigmmmunication and software aspects of the Contract.
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17 TRAINING

17.1 SCOPE

Conduct a two and a half (2 1/2) day training cews-site for Council’'s operations and maintenanaff. Structure
the course in two parts.

Part 1

Commence part 1 of the course during commissioafrthe system. This part is required to give the
trainees an introduction to the system and must laawminimum duration of 4 hours.

Provide course notes that can be used to reinfbec&aining course.

Part 2
Commence part 2 of the course three weeks afteesaful commissioning of the system.
Plan the course around a structure similar toaHevfing:
» Procedure to access collected and derived datédeaby the CMF software package.
» Procedure for alarm acknowledgment from the CMF RNt-.
* Receipt and acknowledgment of alarm messages datiwéa mobile phone.
* Remote access to CMF and RMF data via the portablatoring equipment.
« Tuition in the operation of control loops and prdeees to alter control setpoints.

Provide course notes that can be used to reinfbec&aining course.

17.2 DOCUMENTATION

Provide all relevant training aids and course nofée Operation and Maintenance Manuals must be
explained and used in the training course.

The Principal will be free to use without restrictior extra costs, information, documentation and
other training aids used on any of the Contractima®ing courses in his own subsequent training
courses. In addition, the Principal reserves thbtiio videotape (and retain tapes for internahing
purposes) all training courses used by the Comiractpresentations to the Department.
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END OF SECTION - TECHNICAL SPECIFICATION

BALLINA WS & SGE — DAC SYSTEM
G:\IS\M&EWater\People\RAHMEJ\Ballina\TECHSPEC.doc Revision Date: 14/11/2008

Contract No 0502244 Section 3 Pag®1 of 51



4 - SCHEDULES

4 SCHEDULES

ELECTRICAL SERVICES MINIMUM REQUIREMENT

The schedule of Electrical Services Minimum Requaeta (MEW E101) is not attached to the
specification. It can be obtained from the Contafficér on request.
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END OF SECTION - SCHEDULES
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3. TECHNICAL SPECIFICATION

5 APPENDICES

Documents regarding the existing DAC system that include:

— Input/output monitoring signals at each site
— Telemetry RTU site summary

— Ballina STW inflow data daily report (3 OFF)
— Pump station level sensor
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