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Abbreviations and Definitions

Abbreviation

Definition

ICS Triplex ISaGRAF is an IEC-61131-3 compliant software development application

ACMA Australian Communications and Media Authority
ADSL Asymmetric Digital Subscriber Line

cmi Control Microsystems

CMF Central Monitoring Facility

CPU Central Processing Unit

DOL Direct On-Line

EP Rating Environmental Priority Rating

FAT Factory Acceptance Testing

GST Goods and Service Tax

HLZ High Level Zone

HMI Human Machine Interface

10 Inputs and Outputs

ISaGRAF

ITP Inspection and Test Plan

KFIl King Fisher Series Il Protocol

km Kilometre

LAN Local Area Network

LCD Liquid Crystal Display

(0N Operating System

PAT Performance Acceptance Testing

PCS Process Control System

PDD Project Definition Document

PLC Programmable Logic Controller

RF Radio Frequency

RSSI Received Signal Strength Indication

RTU Remote Telemetry Unit

SAT Site Acceptance Testing

SCADA Supervisory Control and Data Acquisition
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WP102 Aratula Pump Station

1. INTRODUCTION

The purpose of this documentation is to detail the functional operation of a standard water pump station. The
pump stations use standard DOL/SS starters to maintain the level in a Reservoir. WP100 Aratula is connected

to Elpro/Beaudesert infrastructure.

1.1 WP100 Aratula Station Overview
The Aratula site has two RTU’s — a Kingfisher Series Il and an Elpro TLX400 Wireless relay (replacing existing
TLC unit).

The Kingfisher will have the site controlling code and the Elpro will be used as an intermediary to pass site
control and data between the Kingfisher and SCADA via Modbus data. The start and stop signals/fault signals
will be replicated/passed through the TLX400.

The pumping station will use Danfoss MCD500 Soft Starters for pump operations.
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WP102 Aratula Pump Station

2 CONTROL SYSTEM FUNCTIONAL REQUIREMENTS

2.1 Analogue Inputs

All analogue inputs will be tested for validity. If the input is determined valid it will be scaled to produce a
value in Engineering Units, (EGU). If an input is invalid, i.e. < 2mA, an alarm will be raised and it will not be
scaled. This is as per existing sites

Note: Suction Pressure, Delivery Pressure and Delivery Flow signals are filtered in the RTU.

2.2 Digital Inputs

Standard Kingfisher digital inputs will be used. De-bouncing will be provided in code where necessary.

2.3 Pressure Control/Monitoring
The site is fitted with 2 pressure transmitters, a common suction header meter (Pressurel), and a discharge
header meter (Pressure 2). Pressure is not used for control in this system, just for monitoring.

2.4 Flow Control Monitoring

The pumping station is fitted with a flow meter located on the common delivery main outside the pump
station.

2.5 Next Pump to Start Selection (Duty)

Under normal operating conditions the duty is cycled each time a pump stops to share load on the pumps
equally.

2.6 Pumping Station Modes of Operation
The Water Pumping Stations will have two modes of operation as a system:

e Local Mode

e Remote Mode
A two position Pumping Station Control selector switch on the Pumping Station Switchboard provides the
ability to select either Local, or Remote control modes for the Pumping Station. This is monitored and
displayed at SCADA.

2.6.1 LocAL MoDE

Local Mode enables operation of the pumps from only within the Pumping Station. In local Mode, the RTU has
no control of the pumps. As long as the site has power and the emergency stops are not engaged, the pump
can be started and stopped from the panel Start/Stop controls.

Once in Local Mode, the Operations Control Room cannot control any item of equipment and will only monitor
the status of the Pumping Station.

2.6.2 REMOTE MODE
Remote mode is the usual mode of operation for the Pumping Station and enables automatic or manual
operation modes via the RTU. Two Remote Control States can be used to operate the Pumping Station as
follows:

e Remote Manual Control

e Remote Automatic Control.

The Remote Manual/Automatic control modes are operator selectable from the screen displays at the
Operations Control Room.
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Once in Remote Mode, the Pumping Station Switchboard mounted controls for Local Mode control will be
inoperative and the Operations Control Room will continue to monitor the status of the Pumping Station and
will also have the ability to control appropriate items of equipment.

2.6.3 REMOTE MANUAL CONTROL
The pump start/stop commands are manually directed from the Operations Control Room via the telemetry
system and the pump or pumps will run independent of the reservoir call to fill signal.

This mode will take precedence to Remote Automatic mode whenever selected. The pumps can be individually
operated from Start/Stop controls on the SCADA.

A pump will be considered AVAILABLE for Remote Manual Mode Control if:

e  Pump remote mode selected AND
e  Pump not Fault

A pump will be STOPPED in Remote Manual Mode if:

e  Operations request stop OR

e  Pump remote mode not selected OR
e Pump Fault

e Emergency Stop Pushbutton Activates

If the pump has been requested to start in Remote Manual and any of the above conditions occur, the pump
will stop.

2.6.4 REMOTE AUTOMATIC CONTROL
The Start command is set by the Reservoir Low Setpoint Level, while the Stop command is set by the Reservoir
High Setpoint Level.

Both the Low and High Setpoint Levels are set via the operator at the Operation Control Room at the
controlling reservoir site. This will be the normal operating mode for the Pumping Station.

The request to run signal is sent through the Elpro telemetry network from the Reservoir to the Pump station.

A pump will be considered available to start in auto if:
e In Remote Control (RTU control selected on panel) AND
e Automatic Mode selected on SCADA AND
e Mains power healthy input is TRUE AND
e Itisthe duty Pump

Duty selection is also made according to the above conditions i.e. if one or more of the above conditions is not
healthy the system will try to set the other pump as duty and vice versa.

A pump will be STOPPED in auto if:

e Stop Command from SCADA OR

e  Pump Remote Control mode not selected OR
e  Automatic mode deselected on SCADA OR

e Mains power fails

e Emergency Stop Pushbutton Activates
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WP102 Aratula Pump Station

If the pump has been requested to start in Automatic and any of the above conditions occur, the pump will
stop. If it is a pump fault and not a normal stop the system will try to run the backup pump.

2.7 RTU Communications
As previously mentioned only a subset of the information detailed here will be available on the WP100 Aratula
system as this will be via a TLX400 Elpro RTU and not directly to the installed Kingfisher.
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3 ALARMS

The following alarms are also generated by the site.

3.1 Analogue Inputs
All analogue inputs have a loop failure test. If the loop current falls below 2 mA, a loop fault bit is set
(transmitter fault). These events are logged by the RTU.

3.2 General Site Alarms

3.2.1 WATERIN PIT
Float switch to detect that the pit sump has filled with water.

3.2.2 MAINS POWER FAULT
The RTU monitors the site AC power via a digital input. If the mains power fails, an alarm is generated.

3.2.3 RTU BATTERY FLAT ALARM

The RTU has internal monitoring points for several power supply parameters. The battery voltage is monitored
and if it falls below 12.7 volts an alarm is generated. This point has a delay (20 minutes) to prevent spurious
alarms as well as hysteresis (the voltage must rise above 12.8v to reset).

3.2.4 SWITCHBOARD DOOR ALARM
The switchboard doors and site buildings can be fitted with entry/tamper switches. If activated, an alarm will
be generated. The alarm will stay active whilst the entry/tamper switches are open.

3.3 Dosing Panel Alarms

The following alarms are generated by the Dosing Panel.

e Dosing Panel General Fault
e Dosing Panel Power Loss
e Dosing Panel Tamper
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As the Aratula site communicates from the local Kingfisher to Elpro (through a Modbus link) then back to

SCADA via radio, only a subset of the available alarms and signals are communicated.
This section details the signals that are to be communicated to the Elpro SCADA via this interface.

4.1

4.2

Pump Signals

Pump 1 Running
Pump 1 Fault

Pump 1 Local/Remote
Pump 2 Running
Pump 2 Fault

Pump 2 Local/Remote
Pump 1 Run (Output)
Pump 2 Run (Output)

Dosing Panel Signals

Dosing Panel General Fault
Dosing Panel Power Loss
Dosing Panel Tamper
Dosing Panel Comms Fail
Chemical Tank Level

Free Chlorine

Total Chlorine

4.3 General Signals

Water In Pit

11
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WP100 - Aratula Water Pump Station
Control System FAT
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Kingfisher/SCADA SPS - CONTROL SYSTEM FAT

Abbreviations and Definitions

Abbreviation Definition
ACMA Australian Communications and Media Authority
ADSL Asymmetric Digital Subscriber Line
CAL Client Access Licence
CAT Commissioning Acceptance Testing
cMI Control Microsystems
CMF Central Monitoring Facility
CPU Central Processing Unit
csv Comma Separated Variable File
DMR Digital Microwave Radio
DM2 Demilitarized Zone
DOL Direct On-Line
EP Rating Environmental Priority Rating
ES Engineering Station
FAT Factory Acceptance Testing
GST Goods and Service Tax
GUI Graphical User Interface
HLZ High Level Zone
HMI Human Machine Interface
1&C Instrumentation & Controls
10 Inputs and Outputs
LL Lend Lease Infrastructure Services
S Information Systems
ISaGRAF ICS Triplex ISaGRAF is an IEC-61131-3 compliant software development application
TP Inspection and Test Plan
QUU CONTROL SYSTEM FAT Lend Lease Job: 350016 Page 3 of 12
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KFIl King Fisher Series Il Protocol
km Kilometre
KVM Keyboard Video Mouse (Switch)
LAN Local Area Network
LCD Liquid Crystal Display
MTU Master Telemetry Unit
0sS Operating System
PAT Performance Acceptance Testing
PCS Process Control System
PDD Project Definition Document
PDF Portable Document Format
PLC Programmable Logic Controller
QA Quality Assured
RF Radio Frequency
RSSI Received Signal Strength Indication
RTU Remote Telemetry Unit
SAT Site Acceptance Testing
SCADA Supervisory Control and Data Acquisition
SOwW Scope of Works
SWR Standing Wave Ratio
TIA Totally Integrated Automation
UHF Ultra High Frequency
W Watt
QUU CONTROL SYSTEM FAT Lend Lease Job: 350016 Page 4 of 12

FAT - WP100 Aratula Reservoir.docx

Q-Pulse Id: TMS1148 Active: 05/02/2015 Page 18 of 357



WP100 Charlwood Road Atatula WPS - C1011-045 - Electrical Switchboard OM Manual

Document Control

Prepared For:
Project Name:

Lend Lease Job Code
Document Type:

File Name:

Revision:

Status:

Release Date:

Prepared By:

Reviewed By:

Lend Lease Approval By:

QUU CONTROL SYSTEM FAT

Q-Pulse Id: TMS1148

Kingfisher/SCADA SPS - CONTROL SYSTEM FAT

Queensland Urban Utilities

SPS Level Redundancy

17202

CONTROL SYSTEM FAT
350016-TS-04-C-Control System FAT - WP100 Aratula Reservoir.docx
c

Issued

23 May 2013

Duong Pham and Dharmawan Susanto
Senior Control Systems Engineers
Richard Behan-Howell

Engineering Section Lead

Richard Behan-Howell

Engineering Section Lead

Lend Lease Job: 350016

Active: 05/02/2015

Page 5 of 12

Page 19 of 357



WP100 Charlwood Road Atatula WPS - C1011-045 - Electrical Switchboard OM Manual

Kingfisher/SCADA SPS - CONTROL SYSTEM FAT

1  OVERVIEW ....... 7

2 METHODOLOGY

3 KINGFISHER RTU 7
3.1. Power up board.....c..eeeuns cnsesmrrsersnranERuEERRnSS e O — O 7
3.2, Battery cccercsssersemnenmmnnsansnnannnnis sseasseresnsnnrnnnnnnrs sesrsnsrnnnrnens nsenmnaninnn T

4. |0 TESTING 8
4.1. Modules......cieuremnennsieee ceeseenerssesses creerreesmnnn rerneessesnnnanas crneersennmnnnnnnns 8
4.1.1. Module 1 — DI5.....ccccosmmmenmsmsessonsnnnnnnansen - 8
4.1.2. Module 2 —I03......cccnnmmmmrensensssmsnnnnnnn O O - w9
4.1.3. Module 3 —I03......ccccccnuunnnnn e . R )

5. FUNCTIONALTESTS cevvenivinnenen, 10
5.1. Pumping Station Modes of Operation ......osussecneressensnnnnnas S — S— 10
5.2. Sign off/Notes......c.ceeuunreees wesentassinsasanansnnnnns S sensserenasinas S 12
5.2.1. Record of setup/witness .12

5.2.2. NotesS...ccrurmurarans CERESERERRGSEBREERERERREREREES . T T ]

QUU CONTROL SYSTEM FAT Lend Lease Job: 350016 Page 6 of 12

350016-TS-04-C-Control System FAT - WP100

Q-Pulse Id: TMS1148 Active: 05/02/2015 Page 20 of 357



WP100 Charlwood Road Atatula WPS - C1011-045 - Electrical Switchboard OM Manual

/SCADA SPS - CONTROL SYSTEM FAT

1. OVERVIEW

The following document details and records the functional testing of WP100 Aratula Reservoir Pump Station
switchboard. This switchboard is based from existing Water Type 14, with an extra “Water in Sump” input which shall
be alarmed in SCADA. As such, complete functional testing shall not be performed. Note that this site is not monitored
on the CitectSCADA — Kingfisher Telemetry System, but on the Elpro Telemetry System.

2. METHODOLOGY

As the testing will occur in a ‘factory’ location, the site equipment will be replicated using switches and current sources
for inputs. Outputs will be confirmed via software.

The RTU shall be connected to an Elpro TLX 400 where the modbus map shall be tested as part of the FAT.

3. KINGFISHER RTU

3.1. POWER UP BOARD

Task Complete

Check that the RTU powers up OK ok
Check all boards mounted in backplane ok
Confirm communication between the Elpro TLX 400 and Aratula RTU okO

3.2. BATTERY

Task Completed
Connect DC supply to RTU ok &
Check that the battery is connected and charging (i.e.12VDC across the terminals) v okO

Elpro RTU Modbus AIN3 reflects Battery Voltage

QUU CONTROL SYSTEM FAT Lend Lease Job: 350016 Page 7 of 12
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4. |O TESTING
4.1. MODULES

4.1.1. MopbuLe 1 - DIS

Task Completed

Toggle digital input 1 — Mains Power Healthy — Elpro Modbus DIN0O16 \/ off: ok O
v on: oKD

Toggle digital input 2 — Switchboard Door Alarm — Internal Register reflects both states v off: okO
v on: okO

Toggle digital input 3 — Pump No.1 Running — Elpro Modbus DIN0OO1 Vv off: ok O
v on: ok O

Toggle digital input 4 — Pump No.1 Healthy — Elpro Modbus DIN0O03 Vv off: ok O
v on: ok O

Toggle digital input 5 — Pump No.1 remote Mode Selected — Elpro Modbus DIN002 Vv off: ok O
4 On: oK 0O

Toggle digital input 6 — Pump No.2 Running — Elpro Modbus DINOOS v off: okO
v on: oKD

Toggle digital input 7 — Pump No.2 Healthy — Elpro Modbus DINO07 v off: ok O
v on: oKD

Toggle digital input 8 — Pump No.2 remote Mode Selected — Elpro Modbus DINOO6 v off: ok O
v on: okO

Toggle digital input 9 — Water in Sump — Elpro Modbus DINOO4 Vv off: oKk O
Vv on: oKD

Spare

Spare

Spare

Spare

Spare

Spare

Spare

QUU CONTROL SYSTEM FAT Lend Lease Job: 350016 Page 8 of 12
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4.1.2. MobuLE 2 -103

Task Completed
Inject current into Al2 — flow meter — Elpro RTU Modbus AINOO1
v 4 - 20mA Correct Value In RTU; OK [0
Inject current into AI2 — Suction Pressure — RTU Internal Register reflects value
v 4—20mA Correct Value In RTU: OK [
Inject current into Al3 — Discharge Pressure — RTU Internal Register reflects value
v 4 — 20mA Correct Value In RTU: 0K OO
Spare
Analogue output — Spare
Digital Input 1 — Flow meter pulse - Elpro RTU Modbus PULO01 \/ Total Flow Increments: OK O
Digital inputs 2 -4 Spare
Digital outputs 1 & 2 tested during pump runs
Digital outputs 3 & 4 spare
4.1.3. MoDULE 3-103
Task Completed
Analog Input 1 — Chemical Tank Level — Elpro RTU Modbus AINOO2 \/ off: ok O
\/ On: oKO
Analog Input 2 — Free Chlorine — Elpro RTU Modbus AINOO4 v off: ok O
v On: oK O
Analog Input 3 — Total Chlorine- — Elpro RTU Modbus AIN0OO5 \/ off: oK O
Vv on: ok 0O
Analog Input 4 - Spare
Analog Output 1 - Spare
Digital Input 1 — Dosing Panel General Fault — Elpro RTU Modbus DINO13 \/ off: ok O
\/ On: oKO
Digital Input 2 — Dosing Panel Power Loss — Elpro RTU Modbus DINO14 v off: ok O
v On: oK O
Digital Input 3 — Dosing System Tamper — Elpro RTU Modbus DIN017 \/ off: ok O
v on: okO
Digital Input 4 — Dosing Panel Comms Fail — Elpro RTU Modbus DINO18 \/ off: ok O
v on: ok O
QUU CONTROL SYSTEM FAT Lend Lease Job: 350016 Page 9 of 12
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5. FUNCTIONAL TESTS

5.1.

As per section 2.7 in the Functional Specification, this sections tests the modes of operation

PUMPING STATION MODES OF OPERATION

Task - Local Mode

Select Local mode

Ensure pump available to run, operate the pump via the panel start stop buttons

Toggle pump starts in the Elpro RTU modbus (DOT001 & DOT002), pumps don’t operate

Task — Remote Mode

Select Remote mode

Ensure pump available to run, operate the pump via the panel start stop buttons, pumps don’t
operate

Toggle pump starts in the Elpro RTU modbus (DOT001 & DOT002), pumps operate

Try Local start stop buttons — pumps don’t operate

Task — Remote Automatic Control

Ensure pumps are available and in Auto
Set Inlet Pressure > Low SP (for 60 seconds), set DOT001, pump 1 starts. (See Section 2.3 in Functional Spec.)
Set Pump 1 switch to Local. Pump stops. Reset DOT001 and Pump 1 switch to remote

set DOTO02, pump 2 starts

Set Pump 2 switch to Local. Pump stops. Reset DOT002 and Pump 2 switch to remote
Set DOT001, Pump 1 runs.

Trigger Pump 1 fault input. Pump stops. Reset fault input, and reset DOT001

Set DOT002, Pump 2 runs.

Trigger Pump 2 fault input. Pump stops. Reset fault input, and reset DOT002

Set DOT001, Pump 1 Starts. Set DOT002, Pump 2 remains stopped

QUU CONTROL SYSTEM FAT Lend Lease Job: 350016
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Trigger Pump 1 fault input. Pump stops. Reset fault input, and reset DOT001 \/ okO
Set DOT002, Pump 2 Starts. Set DOT001, Pump 1 remains stopped. \/ okO
Trigger Pump 2 fault input. Pump stops. Reset fault input, and reset DOT002. \/ okO
Set DOT001, Pump 1 Starts v okO
Set Inlet Pressure Low for 30 seconds, pump 1 stops. (See Section 2.3 in Functional Spec.). Reset DOT0O01. 'l\l/A okO
Set DOT002, Pump 2 Starts Vv okDOd
Set Inlet Pressure Low for 30 seconds, pump 2 stops. (See Section 2.3 in Functional Spec.).Reset DOT002 N /A okOd
Set Inlet Pressure > Low SP (for 60 seconds), set DOT001, Pump 1 Starts N /A ok O
Remove mains supply. Pump stops ok &

QUU CONTROL SYSTEM FAT Lend Lease Job: 350016 Page 11 of 12
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5.2. SIGN OFF/NOTES

5.2.1. RECORD OF SETUP/WITNESS

Lend Lease Operative Signature Date
DHARMAWAN  SUSANTY ﬁ( 24 MAY 2013
QuU Signature Date

FARCEM SALEN p) 24/67[ Aol 3

s 2013.

5.2.2. NOTES
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Control System SAT — Aratula Reservoir Pump

Station
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350016-TS-06-B-CONTROL SYSTEM SAT - WP100 ARATULA RESERVOIR.DOCX
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Site ID and Name WP100 Aratula Reservoir Pump Station

Test Date ZL‘ /q /2013
Lend Lease Operative W&K SL\va\, /T\M'Y\ QOCO)‘Y\CU

CORPORATE OFFICE

39 Suscatand St, Rocklea
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Tel: +61 7 3717 7217
Fax: +61 7 3908 3883

www.lendlease.com

Lend Lease Infrastructure Services Pty Ltd
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Abbreviation Definition

ACMA Australian Communications and Media Authority
ADSL Asymmetric Digital Subscriber Line

CAL Client Access Licence

CAT Commissioning Acceptance Testing

cmi Control Microsystems

CMF Central Monitoring Facility

CPU Central Processing Unit

csv Comma Separated Variable File

DMR Digital Microwave Radio

Demilitarized Zone

Direct On-Line

EP Rating Environmental Priority Rating
ES Engineering Station
FAT Factory Acceptance Testing
GST Goods and Service Tax
GUI Graphical User Interface
HLZ High Level Zone
HMI Human Machine Interface
&C Instrumentation & Controls
10 Inputs and Outputs
LL Lend Lease Infrastructure Services
IS Information Systems
ISaGRAF ICS Triplex ISaGRAF is an IEC-61131-3 compliant software development application
ITP inspection and Test Plan
KFll King Fisher Series Il Protocol
km Kilometre

QUU CONTROL SYSTEM SAT Lend Lease Job: 350016 Page 3 of 11
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KVM

LAN

LCD

MTU

0s

PAT

PCS

PDD

PDF

PLC

RF

RSS

RTU

SAT

SCADA

TIA

Q-Pulse Id: TMS1148

Kingfisher/SCADA SPS - CONTROL SYSTEM SAT

. Keyboard Video Mouse (Switch)

Area Network
Liquid Crystal Display
Master Telemetry Unit
Operating System
Performance Acceptance Testing
Process Control System
Project Definition Document
Portable Document Format
Programmable Logic Controller
Quality Assured
Radio Frequency
Received Signal Strength Indication
Remote Telemetry Unit

Site Acceptance Testing

Supervisory Control and Data Acquisition

Scope of Works

Standing Wave Ratio

Totally Integrated Automation
Ultra High Frequency

Watt

QUU CONTROL SYSTEM SAT

System Reservoir
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Senior Control Systems Engineer
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1. OVERVIEW

The following document details and records the functional testing of WP100 Aratula Reservoir Pump Station
switchboard. This switchboard is based from existing Water Type 14, with an extra “Water in Sump” input which shall
be alarmed in SCADA. As such, complete functional testing shall not be performed. Note that this site is not monitored
on the CitectSCADA — Kingfisher Telemetry System, but on the Elpro Telemetry System.

2. METHODOLOGY

As the testing will occur in a ‘factory’ location, the site equipment will be replicated using switches and current sources
for inputs. Outputs will be confirmed via software.

The RTU shall be connected to an Elpro TLX 400 where the modbus map shall be tested as part of the SAT.

3. KINGFISHER RTU

3.1. POWER UP BOARD

Task Complete

Check that the RTU powers up OK OK i
Check all boards mounted in backplane OK b
Confirm communication between the Elpro TLX 400 and Aratula RTU OK L
Confirm communication between the Elpro TLX 400 and base station at Boonah OK RV

3.2. BATTERY

Task Completed
Connect DC supply to RTU OK k&
Check that the battery is connected and charging (i.e.12VDC across the terminals) oK &

Elpro RTU Modbus AII\S reflects Battery Voltage

Battery Low Alarm(#R124.3) - When < 12.7V, Battery Flat alarm is raised[NOT #DI113.3=NOT #R124.3 ok
=Battery Low] Surawski Dr Battery Low - appears on ELPRO SCADA
QUU CONTROL SYSTEM SAT Lend Lease Job: 350016 Page 7 of 11

350016-TS-06-B-Control System SAT - WP100 Aratula Reservoir.docx

Q-Pulse Id: TMS1148 Active: 05/02/2015 Page 34 of 357



WP100 Charlwood Road Atatula WPS - C1011-045 - Electrical Switchboard OM Manual
Kingfisher/SCADA SPS - CONTROL SYSTEM SAT

4. 10 TESTING

4.1. MODULES

4.1.1. MobuLe 1 - DI5

Task Completed

Toggle digital input 1 — Mains Power Healthy ~ Elpro Modbus DINO16 off: oK &’
On: OK &’

Toggle digital input 2 — Switchboard Door Alarm — Internal Register reflects both states off: ok&”
On: oK

Toggle digital input 3 — Pump No.1 Running — Elpro Modbus DINGO1 oft: ok&”
On: 0K’

Toggle digital input 4 — Pump No.1 Healthy — Elpro Modbus DINOO3 Off: oKl#*
On: OKi24

Toggle digital input 5 — Pump No.1 remote Mode Selected — Elpro Modbus DINOO2 off: oK &2
on: ok&’

Toggle digital input 6 — Pump No.2 Running — Elpro Modbus DINOOS Off: OK 2"
On: OK W

Toggle digital input 7 — Pump No.2 Healthy — Elpro Modbus DINOO7 off: OK &
On: OK &

Toggle digital input 8 — Pump No.2 remote Mode Selected — Elpro Modbus DINOO6 Off: OK &
On: OK &

Toggle digital input 9 — Water in Sump — Elpro Modbus DINO0O4 Off: OK
On: OK &

Spare

Spare

Spare

Spare

Spare

Spare

Spare

QUU CONTROL SYSTEM SAT Lend Lease Job: 350016 Page 8 of 11

350016-TS-06-B-Control System SAT - WP100 Aratula Reservoir.doox

Q-Pulse Id: TMS1148 Active: 05/02/2015 Page 35 of 357



WP100 Charlwood Road Atatula WPS - C1011-045 - Electrical Switchboard OM Manual
Kingfisher/SCADA SPS - CONTROL SYSTEM SAT

4.1.2. MoDULE 2 - 103

Task

Inject current into Al2(at device end) — flow meter — Elpro RTU Modbus AINCO1

Tyl et Ma settathed

Inject current into Al2 (at device end)— Suction Pressure — RTU Internal Register reﬂects value

Checlke

f checked
JV\%AS(WMGY\Q - i palled

anrelhand L-J0w A

device end)- Discharge Pressu RTU Internal Regl
RN

Inided le

Spare

Analogue output - Spare
Digital Input 1 — Flow meter pulse - Elpro RTU Modbus PULOO1

Digital inputs 2 -4 Spare
Digital outputs 1 & 2 tested during pump runs

Digital outputs 3 & 4 spare

4.1.3. MobuLE 3-103

Task
Analog Input 1 — Chemical Tank Level - Elpro RTU Modbus AINO02

Analog Input 2 — Free Chlorine — Elpro RTU Modbus AINO04

Analog Input 3 — Total Chlorine- — Elpro RTU Modbus AINGO5

Analog Input 4 - Spare

Analog Output 1 - Spare

Digital Input 1 — Dosing Panel General Fault — Elpro RTU Modbus DINO13
Digital Input 2 — Dosing Panel Power Loss — Elpro RTU Modbus DINO14
Digital Input 3 — Dosing System Tamper — Elpro RTU Modbus DIN017

Digital Input 4 — Dosing Panel Comms Fail — Elpro RTU Modbus DIN018

NOTE: This feature not presently equipped in C-Tech unit at this stage

QUU CONTROL SYSTEM SAT

Aratula Reservoir.docx
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<L:20bar/0-2000Kpa: OK

eflects value 4 - 20mA Correct Value In RTU:

€

Pressure displayed on Redlion in Sw

Total Flow Increments: OKEV

Completed
4-20mA Correct Level Displayed: OK i
0-100%
4-20mA Correct Level Displayed: OK E’
0-Sppm
4-20mA Correct Level Displayed: OK =
0-5ppm

off: oK/
On: OKLV
off: ok’
on: okl
Off: ok&”
On: OK
Dok have feadhte | off ok

o C-Tech b Tested on: okg
s b Liteo Blo

“Tevauncds -
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5. FUNCTIONAL TESTS

5.1. PUMPING STATION MODES OF OPERATION

Task — Local Mode Completed
Select Local mode oK
Ensure pump available to run, operate the pump via the panel start stop buttons oK
Toggle pump starts in the Elpro RTU modbus (DOT001 & DOT002), pumps don’t operate oK
Task — Remote Mode Completed
Select Remote mode oK
Ensure pump available to run, operate the pump via the panel start stop buttons, pumps don’t oKW
operate

Toggle pump starts in the Elpro RTU modbus (DOT001 & DOT002), pumps operate OKD/
Try Local start stop buttons — pumps don’t operate OK 9/
Task — Remote Control Operation Action Completed

Set DOTO01, Pump 1 runs Set Pump 1 switch to Local. Pump stops. Reset OK\D/

DOTO001 and Pump 1 switch to remote

Set DOT001, Pump 1 runs Trigger Pump 1 fault input. Pump stops. Reset okl
fault input, and reset DOT0O01.

Set DOTO01, Pump 1 runs Set DOTO001, Pump 1 Starts. Set DOT002, Pump 2 OK’D/
remains stopped.

Set DOTO01, Pump 1 runs Trigger Pump 1 fault input. Pump stops. Reset oK
faultinput, and reset DOTOO1.

Set DOT001, Pump 1 runs Remove mains supply. Pump stops. OKD«

Set DOT002, Pump 2 runs Set Pump 2 switch to Local. Pump stops. Reset OK‘P’
DOT002 and Pump 2 switch to remote

Set DOT002, Pump 2 runs Trigger Pump 2 fault input. Pump stops. Reset OK ¥
fault input, and reset DOT002.

Set DOT002, Pump 2 runs Set DOT002, Pump 2 Starts. Set DOT0Q2, Pump 2 oK
remains stopped.
Set DOT002, Pump 2 runs Trigger Pump 2 fault input. Pump stops. Reset OK9
fault input, and reset DOTO002.
Set DOT002, Pump 2 runs Remove mains supply. Pump stops. OK\?
QUU CONTROL SYSTEM SAT Lend Lease Job: 350016 Page 10 of 11

350016-TS-06-B-Control System SAT - WP100 Aratula Reservoir.docx

Q-Pulse Id: TMS1148 Active: 05/02/2015 Page 37 of 357



WP100 Charlwood Road Atatula WPS - C1011-045 - Electrical Switchboard OM Manual
Kingfisher/SCADA SPS - CONTROL SYSTEM SAT

5.2. SIGN OFF/NOTES

5.2.1. RECORD OF SETUP/WITNESS

Lend Lease Operative Signature Date

Kattek  Shak Kl . 95lq 2013
77727 A — 25 12,
Quu Signature Date

YA __
F.SpLeH J\ath  29)g] 013

5.2.2. NOTES
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SECTION 4

WP100 - Aratula Water Pump Station
Kingfisher 10 List

e 350016-DS-04-A WP100 Aratula Reservoir Water Pump Station
e Aratula ELPRO - Kingfisher Modbus Map
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S106 - Aratula PS (WP100)

| Location [ Charlwood Road Aratula - UBD Ref: - I \on Standard 1/0
For Review
RTU Backplane BA-4 Kingfisher
RTU Slot 1(#13) Kingfisher
RTU Slot 2(#14) DI-5 - 16xDlI SCADA Raw scaling SCADA Eng scaling
SCADA Tag Name |10 Description RTU Address | Input No| RTU Terminal 10 Type RTU Map Scaling min [ Scaling max | Scaling min | Scaling max |Units Alarm Logic in SCADA Device manf/model
S106_MainsPwr S106: Mains Power Healthy #DI114.1 1 1 Digital +ve #R193.1 n/a n/a n/a n/a n/a not S106_MainsPwrEA
S106_Tamper S106: Tamper Alarm #DI114.2 2 2 Digital +ve #R193.2 n/a n/a n/a n/a n/a S106_TamperEA
S106_PMPO0001Run S106: Pumpl Running #DI114.3 3 3 Digital +ve #R193.3 n/a n/a n/a n/a n/a n/a
S106_PMPO0O1FIt S106: Pumpl Fault #D114.4 4 4 Digital +ve #R193.4 n/a n/a n/a n/a n/a S106_PMPOOO1FItEA
S106_PMP0001Rem S106: Pumpl Remote #DI114.5 5 5 Digital +ve #R193.5 n/a n/a n/a n/a n/a | NOT S106_PMPO0001RemEA
S106_PMP0002Run S106: Pump2 Running #DI114.6 6 6 Digital +ve #R193.6 n/a n/a n/a n/a n/a n/a
S106_PMPO002FIt S106: Pump?2 Fault #D114.7 7 7 Digital +ve #R193.7 n/a n/a n/a n/a n/a S106_PMPOOO02FItEA
S106_PMP0002Rem S106: Pump2 Remote #DI114.8 8 8 Digital +ve #R193.8 n/a n/a n/a n/a n/a | NOT S106 PMP0002RemEA
#DI114.9 9 11 Digital +ve #R193.9 n/a n/a n/a n/a n/a S106_SMPOOO1HIEA
S106_SpareDI10 S106: Spare DI10 #DI114.10 10 12 Digital +ve #R193.10 n/a n/a n/a n/a n/a n/a
S106 SpareDI11 S106: Spare DI11 #DI114.11 11 13 Digital +ve #R193.11 n/a n/a n/a n/a n/a n/a
S106_SpareDI12 S106: Spare DI12 #DI114.12 12 14 Digital +ve #R193.12 n/a n/a n/a n/a n/a n/a
S106 SpareDI13 S106: Spare DI13 #DI114.13 13 15 Digital +ve #R193.13 n/a n/a n/a n/a n/a n/a
S106 SpareDI14 S106: Spare D114 #DI114.14 14 16 Digital +ve #R193.14 n/a n/a n/a n/a n/a n/a
S106_SpareDI15 S106: Spare DI15 #DI114.15 15 17 Digital +ve #R193.15 n/a n/a n/a n/a n/a n/a
S106_SpareDI16 S106: Spare DI16 #DI114.16 16 18 Digital +ve #R193.16 n/a n/a n/a n/a n/a n/a
Not used Not used 12V n/a 9&19 n/a n/a n/a n/a n/a n/a n/a n/a
Not used Not used oV n/a 10 & 20 n/a n/a n/a n/a n/a n/a n/a n/a
RTU Slot 3(#15) 10-3 - 4xAl 1xAO 4xDI 4xDO SCADA Raw scaling SCADA Eng scaling
SCADA Tag Name IO Description RTU Address | Input No| RTU Terminal 10 Type RTU Map Scaling min [ Scaling max | Scaling min | Scaling max |Units Alarm Logic in SCADA Device manf/model
S106_FIT0001 S106:Flow Rate #AI15.2 n/a 1 Al 0-20mA #R129 6552 32760 0 60 I/s n/a
S106_PIT0001 S106:Suction Pressure #AI15.3 n/a 2 Al 0-20mA #R130 6552 32760 0 2000 Kpa n/a
S106 PIT0002 S106:Discharge Pressure #Al115.4 n/a 3 Al 0-20mA #R131 6552 32760 0 2000 Kpa n/a
S106 SpareAl04 S106: Spare Al04 #Al115.5 n/a 4 Al 0-20mA #R132 n/a n/a n/a n/a n/a n/a
Not used Not used #A015.6 n/a 7+ve | 8-ve AO 0-20mA #R80 n/a n/a n/a n/a n/a n/a
Not used S106:Flow Pulse #DI15.1 n/a 10 DI +ve #R194.1 n/a n/a n/a n/a n/a n/a
S106 SpareDI18 S106: Spare DI18 #DI115.2 n/a 11 DI +ve #R194.2 n/a n/a n/a n/a n/a n/a
S106 SpareDI19 S106: Spare DI19 #DI115.3 n/a 12 DI +ve #R194.3 n/a n/a n/a n/a n/a n/a
S106 SpareDI20 S106: Spare DI20 #DI115.4 n/a 13 DI +ve #R194.4 n/a n/a n/a n/a n/a n/a
n/a DI common n/a n/a 14 DI common n/a n/a n/a n/a n/a n/a n/a
Not used S106:Pumpl Run #D015.9 n/a 15 DO +ve #R202.1 n/a n/a n/a n/a n/a n/a
Not used S106:Pump?2 Run #D015.10 n/a 16 DO +ve #R202.2 n/a n/a n/a n/a n/a n/a
Not used Not used #D015.11 n/a 17 DO +ve #R202.3 n/a n/a n/a n/a n/a n/a
Not used Not used #D015.12 n/a 18 DO +ve #R202.4 n/a n/a n/a n/a n/a n/a
n/a DO common n/a n/a 19 DO common n/a n/a n/a n/a n/a n/a n/a
n/a Optional DC n/a n/a 20 Optional DC n/a n/a n/a n/a n/a n/a n/a
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DETAILS FOR MAPPING KINGFISHER CONTROLLER TO ELPRO TLX400 RTU AND EXISTING ELPRO SCADA
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Modbus Map

WP100 CHARLWOOD RD, ARATULA - WATER PUMPING STATION

ELPRO I/O ASSOCIATED KINGFISHER
EXISTING ELPRO / SCADA INFORMATION EXISTING ELPRO TAG NAME | I/O TYPE ACTION REQUIRED REVISED ELPRO / SCADA INFORMATION COMMENTS
REF PHYSICAL 1/O POINT
Digital Inputs
Surawski Dr Pump 1 Running SDR_PMP_001_RUN DIGITAL | DINOO1 UNCHANGED Surawski Dr Pump 1 Running SLOT 14 DI 3
Surawski Dr Pump 1 Auto Mode Input SDR_PMP_001_AMI DIGITAL | DIN002 UNCHANGED Surawski Dr Pump 1 Remote Mode Selected SLOT 14 DI5
Surawski Dr Pump 1 Fault SDR_PMP_001_FLT DIGITAL DINOO3 UNCHANGED Surawski Dr Pump 1 Fault SLOT 14 DI 4
Surawski Dr Duty Select Pump 1 & 2 SDR_DIG_004_DIN DIGITAL | DINOO4 RE-ALLOCATE Surawski Dr Water in Pump Pit Alarm SLOT 14 DI9
Surawski Dr Pump 2 Running SDR_PMP_002_RUN DIGITAL | DINOO5 UNCHANGED Surawski Dr Pump 2 Running SLOT 14 DI 6
Surawski Dr Pump 2 Auto Mode Input SDR_PMP_002_AMI DIGITAL | DINOO6 UNCHANGED Surawski Dr Pump 2 Remote Mode Selected SLOT 14 DI 8
Surawski Dr Pump 2 Fault SDR_PMP_002_FLT DIGITAL DINOQ7 UNCHANGED Surawski Dr Pump 2 Fault SLOT 14 DI 7
Surawski Dr Purdons Pump 2 Start (At redundant SEQ WTP) SDR_DIG_008_DIN DIGITAL | DINOO8 RE-ALLOCATE Surawski Dr Chemical Station General Fault SLOT 16 DIl
Surawski Dr WTP Fault (At redundant SEQ WTP) SDR_DIG_009_DIN DIGITAL | DINOO9 RE-ALLOCATE Surawski Dr Chemical Station General Power Loss SLOT 16 DI2
Surawski Dr WTP High Level Alarm (At redundant SEQ WTP) SDR_DIG_010_DIN DIGITAL | DINO10O RE-ALLOCATE Surawski Dr Chemical Station Intruder Alarm SLOT 16 DI3
P tl tical f obtaining thi
Surawski Dr Balance Tank Low Alarm (At redundant SEQ WTP) SDR_DIG_011_DIN DIGITAL | DINO11 RE-ALLOCATE Surawski Dr Chemical Station Comms Failure SLOT 16 DI 4 (ESCITYNO PrAcHEA’ MEANS OF ORTEININS HIs
signal from the C-Tech panel.
Surawski Dr Fail to Flow Alarm (At redundant SEQ WTP) SDR_DIG_012_DIN DIGITAL | DINO12 RE-ALLOCATE Surawski Dr Switchboard Intruder Alarm SLOT 14 DI 2
Signal originall f hysical input
Surawski Dr Battery Low SDR_RMT_001_BLW DIGITAL | DINO15 UNCHANGED Surawski Dr Battery Low INTERNAL N/A 1gnal originally came from physicalinput on
Elpro EP-101. Value now from KF internal.
Surawski Dr Mains Fail SDR_RMT_001_MFL DIGITAL DINO16 UNCHANGED Surawski Dr Mains Fail SLOT 14 DIl
Kingfisher Commands to Run Pumps
Surawski Dr Pump 1 Remote Manual Start Command SDR_PMP_001_OST DIGITAL | DOTO001 SEE COMMENT Surawski Dr Pump Start Command
Surawski Dr Pump 2 Remote Manual Start Command SDR_PMP_002_0OST DIGITAL | DOT002 NO LONGER REQUIRED
Surawski Dr Pump 1 Remote Manual Mode DIGITAL | DOTO003
Surawski Dr Pump 2 Remote Manual Mode DIGITAL | DOT004
Surawski Dr Pump 1 Remote Auto Command DIGITAL | DOTO005
Surawski Dr Pump 2 Remote Auto Command DIGITAL | DOTO006
Analogue Inputs
Surawski Dr Magmeter Flowrate (0-60L/s) SDR_FLW_001_FLW INT AINOO1 UNCHANGED Surawski Dr Magmeter Flowrate SLOT 15 Al 2
Signal originally came from physical input on
Surawski Dr Batt. Volts (0-20V) SDR_RMT_001_BVT INT | AINOOS UNCHANGED Surawski Dr Batt. Volts INTERNAL N/A gna originally physicalinp
Elpro EP-101. Value now from KF internal.
Surawski Dr Magmeter Total Flow ABS SDR_FLW_001_ABS LONG PULOO1 Surawski Dr Magmeter Total Flow ABS SLOT 15 DI 1
?7?? AINO02 NEW INPUT Surawski Dr Chemical Station Hypo Tank Level SLOT 16 Al 2
?7?? AINOO3 NEW INPUT Surawski Dr Chemical Station Residual Chlorine SLOT 16 Al 3
No Total Chlorine Anal tly installed at
72 AIN0O4 NEW INPUT Surawski Dr Chemical Station Total Chlorine SLOT 16 Al4 o total whiorin€ Analyzer presently instatied a

this site. Provide input for future.
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RTU Slot 4(#16)

10-3 - 4xAl 1XAO 4xDI 4xDO
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SCADA Raw scaling

SCADA Eng scaling

SCADA Tag Name IO Description RTU Address | Input No| RTU Terminal 10 Type RTU Map Scaling min [ Scaling max | Scaling min | Scaling max |Units Alarm Logic in SCADA Device manf/model
#AI116.2 n/a 1 Al 0-20mA #R133 6552 32760 0 100 % n/a
#A116.3 n/a 2 Al 0-20mA #R134 6552 32760 0 5 ppm n/a
#A116.4 n/a 3 Al 0-20mA #R135 6552 32760 0 5 ppm n/a
S106_SpareAl04 S106: Spare Al0O4 #A116.5 n/a 4 Al 0-20mA #R136 n/a n/a n/a n/a n/a n/a
Not used Not used #A016.6 n/a 7+ve | 8-ve AO 0-20mA #R80 n/a n/a n/a n/a n/a n/a
#DI116.1 n/a 10 DI +ve #R195.1 n/a n/a n/a n/a n/a S106 DosFaultEA
#DI116.2 n/a 11 DI +ve #R195.2 n/a n/a n/a n/a n/a not S106 DosMainsPwrEA
#DI16.3 n/a 12 DI +ve #R195.3 n/a n/a n/a n/a n/a S106_DosTamperEA
#DI116.4 n/a 13 DI +ve #R195.4 n/a n/a n/a n/a n/a S106 DosCommsFailEA
n/a DI common n/a n/a 14 DI common n/a n/a n/a n/a n/a n/a n/a
Not used Not used #D016.9 n/a 15 DO +ve #R202.5 n/a n/a n/a n/a n/a n/a
Not used Not used #D016.10 n/a 16 DO +ve #R202.6 n/a n/a n/a n/a n/a n/a
Not used Not used #D016.11 n/a 17 DO +ve #R202.7 n/a n/a n/a n/a n/a n/a
Not used Not used #D016.12 n/a 18 DO +ve #R202.8 n/a n/a n/a n/a n/a n/a
n/a DO common n/a n/a 19 DO common n/a n/a n/a n/a n/a n/a n/a
n/a Optional DC n/a n/a 20 Optional DC n/a n/a n/a n/a n/a n/a n/a
Digital Alarms
SCADA Raw scaling SCADA Eng scaling
Tag Name Alarm Description RTU Address |Category| SP Address SP Raw SP Scaled Scaling min | Scaling max | Scaling min | Scaling max |Units Alarm Logic in SCADA SP Tag
S106_PMP0O001Ctrl Remote Manual Control #R201.1 4 n/a n/a n/a n/a n/a S106_PMP0O001Ctrl
S106_PMP0002Ctrl Remote Manual Control #R201.2 4 n/a n/a n/a n/a n/a S106_PMP0002Ctrl
S106_IOScan IO Scanning Disabled #R128.3 1 n/a n/a n/a n/a n/a NOT S106_IOScan
S106_LLen Ladder Program Disabled #R128.4 1 n/a n/a n/a n/a n/a NOT S106 _LLen
Advanced Alarms
SCADA Raw scaling SCADA Eng scaling
Tag Name Alarm Description RTU Address |Category| SP Address SP Raw SP Scaled Scaling min [ Scaling max | Scaling min | Scaling max |Units Alarm Logic in SCADA SP Tag
S106 Personl S106: Aratula PS 1st #R401 6 n/a n/a n/a n/a n/a S106_SecurCardl >0
S106 Person2 S106: Aratula 2nd #R403 6 n/a n/a n/a n/a n/a S106_SecurCard2 >0
S106 Person3 S106: Aratula 3rd #R405 6 n/a n/a n/a n/a n/a S106_SecurCard3 >0
S106 Person4 S106: Aratula 4th #R407 6 n/a n/a n/a n/a n/a S106_SecurCard4 > 0
S106 Person5 S106: Aratula 5th #R409 6 n/a n/a n/a n/a n/a S106_SecurCard5 > 0
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Time Stamped Alarms

SCADA Raw scaling SCADA Eng scaling
Tag Name Alarm Description RTU Address |Category| SP Address SP Raw SP Scaled Scaling min | Scaling max | Scaling min | Scaling max | Units Alarm Logic in SCADA SP Tag
S106 CBusFail Comms Bus Fail D014 1 n/a n/a n/a n/a n/a S106 CBusFailEA
S106 FITO0O01HA Flow 1 High Alarm #R153.2 2 n/a n/a n/a n/a n/a S106 FITOO01HAEA

S106 FITOO01LPF Flow 1 Transmitter Fault #R153.16 1 S106 FITOOO1LPFEA
S106_GrplAllFit All Pumps In Fault #R212.6 3 n/a n/a n/a n/a n/a S106_GrplAIIFItEA
S106_GrplAIIFTS All Pumps Failed to Start #R212.5 3 n/a n/a n/a n/a n/a S106_GrplAIIFTSEA
S106_GrplAlINR All Pumps Not Ready #R212.4 3 n/a n/a n/a n/a n/a S106_GrplAIINREA
S106 HWAlarm RTU Module Hardware Alarm #R125.1 1 n/a n/a n/a n/a n/a S106 HWAlarmEA
S106_HWFItC1 Hardware Fault Card 1 #R126.1 1 n/a n/a n/a n/a n/a S106_HWFItC1EA
S106_HWEFItC2 Hardware Fault Card 2 #R126.2 1 n/a n/a n/a n/a n/a S106_HWFItC2EA
S106_HWEFItC3 Hardware Fault Card 3 #R126.3 1 n/a n/a n/a n/a n/a S106_HWFItC3EA
S106_HWEFItC4 Hardware Fault Card 4 #R126.4 1 n/a n/a n/a n/a n/a S106_HWFItCAEA
S106_LOSAlarm RTU Battery not Charging Alarm #R125.2 1 n/a n/a n/a n/a n/a S106_LOSAlarmEA

S106_MainsPwr Mains Power Fault #R193.1 2 n/a n/a n/a n/a n/a not S106_MainsPwrEA
S106_PITOO01LPF Pressure 1 Transmitter Fault #R154.16 1 n/a n/a n/a n/a n/a S106_PITOOO01LPFEA
S106_PITOO02LPF Pressure 2 Transmitter Fault #R155.16 1 n/a n/a n/a n/a n/a S106_PITOO02LPFEA
S106_PMPOO01FIt Pump 1 Fault #R193.4 2 n/a n/a n/a n/a n/a S106_PMPOOO1FItEA

S106_PMPOOO01FItXE Pump 1 Fault XS Events Alarm #R206.2 3 n/a n/a n/a n/a n/a S106_PMPOOO1FItXEEA
S106_PMPOOO01FItXH Pump 1 Fault XS Hours Alarm #R209.2 3 n/a n/a n/a n/a n/a S106_PMPOO01FItXHEA
S106_PMPOOO1FTS Pump 1 Fail To Start #R212.1 2 n/a n/a n/a n/a n/a S106_PMPOOO1FTSEA
S106_PMP0OOO01Rem Pump 1 In Local Control #R193.5 2 n/a n/a n/a n/a n/a | NOT S106_PMP0O0O01RemEA
S106 PMPO001RunXE Pump 1 Run XS Events Alarm #R206.1 3 n/a n/a n/a n/a n/a S106_ PMPOO01RuUnXEEA
S106_PMPO001RunXH Pump 1 Run XS Hours Alarm #R209.1 3 n/a n/a n/a n/a n/a S106_PMPOOO1RunXHEA
S106_PMPOO002FIt Pump 2 Fault #R193.7 2 n/a n/a n/a n/a n/a S106_PMPOO02FItEA
S106_PMPOO02FItXE Pump 2 Fault XS Events Alarm #R206.4 3 n/a n/a n/a n/a n/a S106_PMPOO02FItXEEA
S106_PMPOO002FItXH Pump 2 Fault XS Hours Alarm #R209.4 3 n/a n/a n/a n/a n/a S106_PMPOO02FItXHEA
S106_PMPOO02FTS Pump 2 Fail To Start #R212.2 2 n/a n/a n/a n/a n/a S106_PMPOO02FTSEA
S106_PMPO0O002Rem Pump 2 In Local Control #R193.8 2 n/a n/a n/a n/a n/a | NOT S106 _PMP0O002RemEA
[ SI06 SMPOOOTHI | WaterinSump [ #R1939 [ 2 [ [ [ [ nwa | na | nwa [ nwa [na| S106_SMPOOOIHIEA |
S106 PMPO002RunXE Pump 2 Run XS Events Alarm #R206.3 3 n/a n/a n/a n/a n/a S106_ PMPO002RUnXEEA
S106_PMPO002RunXH Pump 2 Run XS Hours Alarm #R209.3 3 n/a n/a n/a n/a n/a S106_PMPO002RunXHEA
S106 RTCFail Real Time Clock Fail #R125.12 1 n/a n/a n/a n/a n/a S106_RTCFailEA
S106_SupplyOK RTU Battery Flat Alarm <12.7V #R124.3 1 n/a n/a n/a n/a n/a not S106_SupplyOKEA
S106_Tamper Tamper Alarm #R193.2 2 n/a n/a n/a n/a n/a S106_TamperEA
S106 WDTFail Watchdog Timer Fail #R125.13 1 n/a n/a n/a n/a n/a S106 WDTFailEA
1 n/a n/a n/a n/a n/a S106_DosFaultEA
1 n/a n/a n/a n/a n/a not S106_DosMainsPwrEA
1 n/a n/a n/a n/a n/a S106_DosTamperEA
1 n/a n/a n/a n/a n/a S106_DosCommsFailEA
SCADA to local RTU Various Setpoints
SCADA Raw scaling SCADA Eng scaling
Tag Name Setpoint Description SP Address | SP Raw SP Scaled Scaling min Scaling max | Scaling min | Scaling max Units
S106_ASP1 Not used #R961 n/a n/a n/a n/a n/a n/a I/s
S106_ASP2 S106: Flow 1 High SP #R962 6553 6553 32760 0 100 I/s
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SCADA to local RTU Event Setpoints

SCADA Raw scaling SCADA Eng scaling
Tag Name Setpoint Description SP Address | SP Raw SP Scaled Scaling min Scaling max | Scaling min | Scaling max Units
S106_ESP[0] Pump 1 Excess Starts / Hr #R993 0 0 32767 0 32767 n/a
S106_ESP[1] Not used #R994 0 0 32767 0 32767 n/a
S106_ESP[2] Pump 2 Excess Starts / Hr #R995 0 0 32767 0 32767 n/a
S106_ESPI[3] Not used #R996 0 0 32767 0 32767 n/a
S106_ESP[4] Not used #R997 0 0 32767 0 32767 n/a
S106_ESPI[5] Not used #R998 0 0 32767 0 32767 n/a
S106_ESPI6] Not used #R999 0 0 32767 0 32767 n/a
S106_ESPI[7] Not used #R1000 0 0 32767 0 32767 n/a
S106_ESPI[8] Not used #R1001 0 0 32767 0 32767 n/a
S106_ESPI[9] Not used #R1002 0 0 32767 0 32767 n/a
S106_ESP[10] Not used #R1003 0 0 32767 0 32767 n/a
S106_ESP[11] Not used #R1004 0 0 32767 0 32767 n/a
S106_ESP[12] Not used #R1005 0 0 32767 0 32767 n/a
S106_ESP[13] Not used #R1006 0 0 32767 0 32767 n/a
S106_ESP[14] Not used #R1007 0 0 32767 0 32767 n/a
S106_ESP[15] Not used #R1008 0 0 32767 0 32767 n/a
ADA to local RTU Hour Run Setpoints
SCADA Raw scaling SCADA Eng scaling
Tag Name Setpoint Description SP Address | SP Raw SP Scaled Scaling min Scaling max | Scaling min | Scaling max Units
S106_HSP[O] Pump 1 Excess Run Hours #R1009 0 0 6000 0 100 Hr
S106_HSP[1] Pump 1 Fault #R1010 0 0 6000 0 100 Hr
S106_HSP[2] Pump 2 Run #R1011 0 0 6000 0 100 Hr
S106_HSP[3] Pump 2 Fault #R1012 0 0 6000 0 100 Hr
S106_HSP[4] Not used #R1013 0 0 6000 0 100 Hr
S106_HSP[5] Not used #R1014 0 0 6000 0 100 Hr
S106_HSP[6] Not used #R1015 0 0 6000 0 100 Hr
S106_HSP[7] Not used #R1016 0 0 6000 0 100 Hr
S106_HSP[8] Not used #R1017 0 0 6000 0 100 Hr
S106_HSP[9] Not used #R1018 0 0 6000 0 100 Hr
S106_HSP[10] Not used #R1019 0 0 6000 0 100 Hr
S106_HSP[11] Not used #R1020 0 0 6000 0 100 Hr
S106_HSP[12] Not used #R1021 0 0 6000 0 100 Hr
S106_HSP[13] Not used #R1022 0 0 6000 0 100 Hr
S106_HSP[14] Not used #R1023 0 0 6000 0 100 Hr
S106_HSP[15] Not used #R1024 0 0 6000 0 100 Hr
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4.1 Site Config

4.2 Configure Radio

4.3 Configure Local Control

4.4 Load Configuration From File
4.5 Save Configuration To File
4.6 Service Menu

4.7 Pager/Modem Options

4.8 Logging Options

4.9 Serial Ports Configuration

4.1 Modbus Configuration

4.11 Factory Defaults
4.12 Reset

4.13 Exit
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Menu Iltem

TLC Emulation Mode
Redundancy Options

Address of Pre-processor
Address of Pager RTU

Address of Control RTU

SMF Option

Address of Local RTU

Input Debounce Time

Comms Fail Timeout

Frame type

Default sensitivity

Analogue inputs to square root
Analogue inputs to filter
Routing

Store and Forward Configuration

Tx/Rx Frequency
Tx Power

Baud Rate
Radio Tones
Lead-in

Set HOST Port Baudrate

Set HOST Port Data Format

Set EXPANSION Port Baudrate
Set EXPANSION Port Data Format
Configure HOST for modem
Configure HOST for pager

Auto Detect 115S Configuration
Manually Configure 115S Modules

Set Modbus Slave Address

Set Delay Between Polls (mSec)
Add Master Poll Commands
Edit an existing command
Delete the final command
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Setting

TLX Native Mode

No Redundancy

?

255 (Disabled)

255 (Disabled)

n

255 (Disabled)

Not Required - default
?

?

Not Required - default
Not Required - default
Not Required - default
?

Not Required - default

Not Required - default

Not Required - default

Not Required - default

Not Required - default

Not Required - default

Not Required - default

Not Required - default
Not Required - default

38400

8bits,odd parity,1stop
Not Required - default
Not Required - default

Not Required

Not Required - default
0 (Master) TBA

TBA

Not Required

Not Required

Not Required

Not Required

Not Required

TLX400 Config
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SECTION 5

WP100 - Aratula Water Pump Station
Electrical Design & Drawings and

Pump Pit Civil Drawings
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Section 5.01 Electrical Design

e 350016-DR-002-A Design Report
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WP100 Pump Station Switchboard Replacement
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WP100 Pump Station Switchboard Replacement

1 INTRODUCTION

Queensland Urban Utilities has commissioned Lend Lease Services to Design and Construct a
replacement switchboard for the WP100 Charlwood Road, Aratula Water Pump Station in the
Scenic Rim area.

The purpose of this document is to analyse the equipment selected for the installation to ensure
design compliance with the requirements of AS3000:2007 and AS3008.1.1:2009 with particular
regard to:-

e Prospective Short Circuit Current

e Prospective Earth Fault Current

e Cable Current Carrying Capacity

e Circuit Voltage Drop

e Prospective Touch Voltage Limits and Disconnection Times
e Rating and Co-ordination of Protective Devices
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WP100 Pump Station Switchboard Replacement

2 METHODOLOGY

The analysis is carried out with the aid of two software packages.

2.1 Powerpac Pro version 6.2.0.245

Powerpac is a powerful electrical cable sizing software package designed specifically for the
Australian and New Zealand markets. The version used for this analysis performs calculations
based on the current revisions of AS3000:2007 and AS3008.1.1:2009.

Prospective short circuit current, circuit load currents, cable sizes, cable lengths, cable
installation method and protective device settings are entered into the input fields of the user
interface and the software analyses the scenario and prints the calculated solution or results.

The software calculates and/or verifies the following:-

e The current carrying capacity of each cable is suitable for the stated load under stated
installation conditions in accordance with AS3000:2007 Clause 3.4 using the relevant
tables of AS3008.1.1:2009

e The voltage drop for each circuit cable is within the allowable limits of AS3000:2007
Clause 3.6.2

e The let through energy of each circuit protective device will not give rise to excessive
cable temperatures during short circuit conditions in accordance with AS3008.1.1:2009
Clause 5.5

e The earth fault loop impedance of each circuit is low enough to ensure automatic
disconnection of the supply within the times specified in AS3000:2007 Clause 5.7.2
under earth fault conditions.

If any input data or calculated result fails to comply with the requirements of the standards, the
software displays a yellow warning triangle and highlights the error in red text. The absence of
any warning is deemed to indicate full compliance.

2.2 Temcurve version 6.0.3.2

Temcurve is a proprietary software package designed specifically for analysing and comparing
Terasaki circuit breaker time/current characteristic curves. The same circuit breaker settings
used in the Powerpac analysis are entered into Temcurve and the curves are plotted on a
common scale.

The curves are visually compared to ensure compliance with the discrimination requirements of
AS3000:2007 Clause 2.5.7.1
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WP100 Pump Station Switchboard Replacement

3 TECHNICAL NOTES

3.1 Prospective Short Circuit Current

The prospective short circuit current at the point of installation of the switchboard was
determined by measurement with a Fluke 1653B installation tester to be 0.93kA.

The switchboard main circuit breaker and pump circuit breakers are chosen from the Terasaki
T2 economy MCCB range, and the miniature circuit breakers used on final sub circuits are from
the DINT6 range. All these devices have breaking capacities of 6kA or greater. Accordingly the
switchboard has been assigned a conservative short circuit rating of 6kA.

A Powerpac software analysis has been performed at both 0.93kA and 6kA to ensure
compliance.

3.2 Maximum Demand

The maximum demand of the installation is calculated by Powerpac Pro in accordance with
AS3000:2007 Table C2 for non-domestic installations. The pumps operate in a duty/standby
arrangement so only one pump will ever operate at a time. This duty has been taken into
consideration in the maximum demand input data.
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4 CONCLUSION
4.1 Cable Sizing

Powerpac Pro software did not display any warnings during either the 0.93kA or 6kA analysis.
All of the installation cables are therefore deemed to be fully compliant with the various clauses
of the Australian Standards mentioned in paragraph 2.1.

The full Powerpac printout for each short circuit rating is incorporated in this report.

4.2 Protection Coordination

Examination of the time-current curves of the Main MCCB vs the Pump MCCB shows clear
discrimination throughout the thermal and magnetic parts of the two curves. The protective
devices therefore discriminate in accordance with AS3000:2007 Clause 2.5.7.1

Comparison of the time current curves of the Main MCCB vs the largest final sub circuit MCB
(16A) shows clear discrimination throughout the thermal and magnetic parts of the two curves.
The protective devices therefore discriminate in accordance with AS3000:2007 Clause 2.5.7.1
All sub circuits protected by MCB'’s of less than 16A rating will automatically comply.

The full TemCurve printout is incorporated in this report.
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5 SOFTWARE REPORTS
5.1 Powerpac Pro Report Printout (0.93kA study)
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Powerpac Pro

Project Supply Summary

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516
User Name John Dalziel
Client Queensland Urban Utilities Date Printed 4 Apr 2014
Job Description ~ WP100 New Switchboard
Project Input Data
Supply description Supply
Voltage 415V /390
Maximum volt drop 5.00 %
Prospective short circuit current 0.93 kA
Impedance of supply 0.258 ohms
Created by John Dalziel for Queensland Urban Utilities Page 1 of 1
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Powerpac Pro

Maximum Demand Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 4 Apr 2014

Job Description  WP100 New Switchboard

Load Description WP100 MSB

Installation type Factories

Supply details 415V /3@

Calculated maximum demand 45.50 A

Phase 1 load 39.50 A

Phase 2 load 39.50 A

Phase 3 load 4550 A

Inputs

Group Qty Description Phase 1 Phase 2 Phase 3

D 1 Pump 1 or Pump 2 34.50 34.50 34.50

K 1 C-Tech Dosing Panel

K 1 Panel Accessories 5.00 5.00 5.00

Result

Group Qty Description Phase 1 Phase 2 Phase 3

D 1 Pump 1 or Pump 2 34.50 34.50 34.50

K 1 C-Tech Dosing Panel 6.00

K 1 Panel Accessories 5.00 5.00 5.00
Created by John Dalziel for Queensland Urban Utilities Page 1 of 1
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Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 4 Apr 2014

Job Description  WP100 New Switchboard

Load Description WP100 MSB

Inputs

Run Length 12.00 m Voltage 415V /39

Conductor Copper Max Volt Drop 3.00 %

Load 45.50 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference P01 Device Fault Limit N/A KA

Protective Device  Custom Circuit Breaker Protection Rating 63.0 A

Cable

Calculated to

3 x 1 core flat V-90 Thermoplastic cable
Enclosed in single layer of conduit in air

AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0°C

Number of other circuits in group 0

Parallel sets of cables in the same pipe No

Solution

Active 1 set/s of 25 mm?2

Neutral 1x 25 mmz

Earth N/A

Load On Cable 45.50 A Operating Temperature  51.04 degrees
Capacity 81.00 A Spare Capacity 35.50 A
Phase Resistance 0.0098 ohms Phase Reactance 0.0015 ohms
Earth Resistance 0.0098 ohms Earth Reactance 0.0015 ohms
Volt Drop on Cable 0.77V/0.19 % Total Volt Drop 0.77V/0.19 %
Cable Fault Loop Imp. 0.0214 ohms Total Fault Loop Imp. 0.2675 ohms
Max Fault Loop Imp. 0.2495 ohms

Fault kA at Source 0.93 kA Fault kA at Destination 0.91 kA

Max. Run Length 139.79 m Touch Potential 9.59V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00

Created by John Dalziel for Queensland Urban Utilities
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Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 4 Apr 2014

Job Description  WP100 New Switchboard

Load Description Pump 1

Inputs

Run Length 6.00 m Voltage 415V /39

Conductor Copper Max Volt Drop 3.00 %

Load 3450 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.85

Cable Reference P101 Device Fault Limit N/A KA

Protective Device  Custom Circuit Breaker Protection Rating 40.0 A

Cable
In underground ducts

Calculated to

1 x 3 core circular V-90 Thermoplastic cable

AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 25.0°C

Depth of laying 0.5m

Number of other circuits in enclosure 0

Number of other enclosures in group 0

Parallel sets of cables in the same pipe No

Spacing between enclosures 0.3

Thermal Resistivity 1.2°C.m/W

Solution

Active 1 x 10 mm?

Neutral 1x 10 mmz

Earth 1 x4 mm2

Load On Cable 3450 A Operating Temperature  44.67 degrees
Capacity 55.00 A Spare Capacity 20.50 A
Phase Resistance 0.0121 ohms Phase Reactance 0.0005 ohms
Earth Resistance 0.0304 ohms Earth Reactance 0.0006 ohms
Volt Drop on Cable 0.63V/0.15% Total Volt Drop 1.40V/0.34%
Cable Fault Loop Imp. 0.0471 ohms Total Fault Loop Imp. 0.2891 ohms
Max Fault Loop Imp. 0.5312 ohms

Fault kA at Source 0.91 kA Fault kA at Destination 0.90 kA

Max. Run Length 67.73m Touch Potential 36.72V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00

Created by John Dalziel for Queensland Urban Utilities
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Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 4 Apr 2014

Job Description  WP100 New Switchboard

Load Description Pump 2

Inputs

Run Length 6.00 m Voltage 415V /39

Conductor Copper Max Volt Drop 3.00 %

Load 3450 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.85

Cable Reference P201 Device Fault Limit N/A KA

Protective Device  Custom Circuit Breaker Protection Rating 40.0 A

Cable
In underground ducts

Calculated to

1 x 3 core circular V-90 Thermoplastic cable

AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 25.0°C

Depth of laying 0.5m

Number of other circuits in enclosure 0

Number of other enclosures in group 0

Parallel sets of cables in the same pipe No

Spacing between enclosures 0.3

Thermal Resistivity 1.2°C.m/W

Solution

Active 1 x 10 mm?

Neutral 1x 10 mmz

Earth 1 x4 mm2

Load On Cable 3450 A Operating Temperature  44.67 degrees
Capacity 55.00 A Spare Capacity 20.50 A
Phase Resistance 0.0121 ohms Phase Reactance 0.0005 ohms
Earth Resistance 0.0304 ohms Earth Reactance 0.0006 ohms
Volt Drop on Cable 0.63V/0.15% Total Volt Drop 1.40V/0.34%
Cable Fault Loop Imp. 0.0471 ohms Total Fault Loop Imp. 0.2891 ohms
Max Fault Loop Imp. 0.5312 ohms

Fault kA at Source 0.91 kA Fault kA at Destination 0.90 kA

Max. Run Length 67.73m Touch Potential 36.72V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00

Created by John Dalziel for Queensland Urban Utilities
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Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 4 Apr 2014

Job Description  WP100 New Switchboard

Load Description C-Tech Dosing Panel

Inputs

Run Length 11.00 m Voltage 240V/19

Conductor Copper Max Volt Drop 3.00 %

Load 6.00 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.85

Cable Reference P02 Device Fault Limit N/A kA

Protective Device  C Curve Circuit Breaker Protection Rating 16.0 A
Cable 1 x 2 core circular V-90 Thermoplastic cable
Enclosed in single layer of conduit in air

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0°C

Number of other circuits in group 0

Parallel sets of cables in the same pipe No

Solution

Active 1x 2.5 mm?

Neutral 1x2.5mmz

Earth 1x 2.5 mm?

Load On Cable 6.00 A Operating Temperature  42.38 degrees

Capacity 23.00 A Spare Capacity 17.00 A
Phase Resistance 0.0895 ohms Phase Reactance 0.0011 ohms
Earth Resistance 0.0895 ohms Earth Reactance 0.0011 ohms
Volt Drop on Cable 0.92V/0.38% Total Volt Drop 1.37V /057 %
Cable Fault Loop Imp. 0.1982 ohms Total Fault Loop Imp. 0.3886 ohms
Max Fault Loop Imp. 1.7292 ohms

Fault kA at Source 0.90 kA Fault kA at Destination 0.62 kA

Max. Run Length 85.90 m Touch Potential 67.67V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 4 Apr 2014

Job Description  WP100 New Switchboard

Load Description Panel Accessories

Inputs

Run Length 200 m Voltage 240V/19

Conductor Copper Max Volt Drop 3.00 %

Load 5.00 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.85

Cable Reference Panel Wiring Device Fault Limit N/A kA

Protective Device  C Curve Circuit Breaker Protection Rating 16.0 A

Cable 2 x 1 core V-90 Thermoplastic cable

Bunched in air

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0°C

Number of other circuits in group 0

Parallel sets of cables in the same pipe No

Solution

Active 1 set/s of 2.5 mm?2

Neutral 1x2.5mmz

Earth 1x 2.5 mm?

Load On Cable 5.00 A Operating Temperature  41.04 degrees

Capacity 29.00 A Spare Capacity 24.00 A
Phase Resistance 0.0163 ohms Phase Reactance 0.0003 ohms
Earth Resistance 0.0163 ohms Earth Reactance 0.0003 ohms
Volt Drop on Cable 0.14V/0.06 % Total Volt Drop 0.59V/0.24 %
Cable Fault Loop Imp. 0.0360 ohms Total Fault Loop Imp. 0.2832 ohms
Max Fault Loop Imp. 1.7292 ohms

Fault kA at Source 0.90 kA Fault kA at Destination 0.85 kA

Max. Run Length 95.95m Touch Potential 24.26 V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00

Created by John Dalziel for Queensland Urban Utilities
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Powerpac Pro

Project Notes:

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 4 Apr 2014

Job Description ~ WP100 New Switchboard

Calculation Notes:

1) The WP100 Pump Station comprises two 15kW Water Pump Motors operating in a Duty / Standby
arrangement, i.e only one of the pumps can operate at a time. The maximum demand calculation

takes this fact into account.

2) Powerpac Pro has not flagged any problems therefore the project calculations are deemed to
comply with all the relevant requirements of AS3000:2007 and AS3008.1.1:2009.

Created by John Dalziel for Queensland Urban Utilities Page 1 of 1
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5.2 Powerpac Pro Report Printout (6kA study)
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Powerpac Pro

Project Supply Summary

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516
User Name John Dalziel
Client Queensland Urban Utilities Date Printed 4 Apr 2014
Job Description ~ WP100 New Switchboard
Project Input Data
Supply description Supply
Voltage 415V /390
Maximum volt drop 5.00 %
Prospective short circuit current 6.00 kA
Impedance of supply 0.040 ohms
Created by John Dalziel for Queensland Urban Utilities Page 1 of 1
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Powerpac Pro

Maximum Demand Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 26 Mar 2014

Job Description  WP100 New Switchboard

Load Description WP100 MSB

Installation type Factories

Supply details 415V /3@

Calculated maximum demand 45.50 A

Phase 1 load 39.50 A

Phase 2 load 39.50 A

Phase 3 load 4550 A

Inputs

Group Qty Description Phase 1 Phase 2 Phase 3

D 1 Pump 1 or Pump 2 34.50 34.50 34.50

K 1 C-Tech Dosing Panel

K 1 Panel Accessories 5.00 5.00 5.00

Result

Group Qty Description Phase 1 Phase 2 Phase 3

D 1 Pump 1 or Pump 2 34.50 34.50 34.50

K 1 C-Tech Dosing Panel 6.00

K 1 Panel Accessories 5.00 5.00 5.00
Created by John Dalziel for Queensland Urban Utilities Page 1 of 1
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Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 26 Mar 2014
Job Description  WP100 New Switchboard

Load Description WP100 MSB

Inputs

Run Length 12.00 m Voltage 415V /39

Conductor Copper Max Volt Drop 3.00 %

Load 45.50 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference P01 Device Fault Limit N/A KA

Protective Device  Custom Circuit Breaker Protection Rating 63.0 A

Cable

3 x 1 core flat V-90 Thermoplastic cable

Enclosed in single layer of conduit in air

Calculated to

AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0°C

Number of other circuits in group 0

Parallel sets of cables in the same pipe No

Solution

Active 1 set/s of 25 mm?2

Neutral 1x 25 mmz

Earth N/A

Load On Cable 45.50 A Operating Temperature  51.04 degrees
Capacity 81.00 A Spare Capacity 35.50 A
Phase Resistance 0.0098 ohms Phase Reactance 0.0015 ohms
Earth Resistance 0.0098 ohms Earth Reactance 0.0015 ohms
Volt Drop on Cable 0.77V/0.19 % Total Volt Drop 0.77V/0.19 %
Cable Fault Loop Imp. 0.0214 ohms Total Fault Loop Imp. 0.0528 ohms
Max Fault Loop Imp. 0.4672 ohms

Fault kA at Source 6.00 kA Fault kA at Destination 5.26 kA

Max. Run Length 193.52 m Touch Potential 48.63 V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00

Created by John Dalziel for Queensland Urban Utilities
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Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 26 Mar 2014
Job Description  WP100 New Switchboard

Load Description Pump 1

Inputs

Run Length 6.00 m Voltage 415V /39

Conductor Copper Max Volt Drop 3.00 %

Load 3450 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.85

Cable Reference P101 Device Fault Limit N/A KA

Protective Device  Custom Circuit Breaker Protection Rating 40.0 A
Cable 1 x 3 core circular V-90 Thermoplastic cable
In underground ducts

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 25.0°C

Depth of laying 0.5m

Number of other circuits in enclosure 0

Number of other enclosures in group 0

Parallel sets of cables in the same pipe No

Spacing between enclosures 0.3

Thermal Resistivity 1.2°C.m/W

Solution

Active 1 x 10 mm?

Neutral 1x 10 mmz

Earth 1 x4 mm2

Load On Cable 3450 A Operating Temperature  44.67 degrees
Capacity 55.00 A Spare Capacity 20.50 A
Phase Resistance 0.0121 ohms Phase Reactance 0.0005 ohms
Earth Resistance 0.0304 ohms Earth Reactance 0.0006 ohms
Volt Drop on Cable 0.63V/0.15% Total Volt Drop 1.40V/0.34%
Cable Fault Loop Imp. 0.0471 ohms Total Fault Loop Imp. 0.0906 ohms
Max Fault Loop Imp. 0.7459 ohms

Fault kA at Source 5.26 kA Fault kA at Destination 4.45 kA

Max. Run Length 95.11m Touch Potential 117.15V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 26 Mar 2014
Job Description  WP100 New Switchboard

Load Description Pump 2

Inputs

Run Length 6.00 m Voltage 415V /39

Conductor Copper Max Volt Drop 3.00 %

Load 3450 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.85

Cable Reference P201 Device Fault Limit N/A KA

Protective Device  Custom Circuit Breaker Protection Rating 40.0 A
Cable 1 x 3 core circular V-90 Thermoplastic cable
In underground ducts

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 25.0°C

Depth of laying 0.5m

Number of other circuits in enclosure 0

Number of other enclosures in group 0

Parallel sets of cables in the same pipe No

Spacing between enclosures 0.3

Thermal Resistivity 1.2°C.m/W

Solution

Active 1 x 10 mm?

Neutral 1x 10 mmz

Earth 1 x4 mm2

Load On Cable 3450 A Operating Temperature  44.67 degrees
Capacity 55.00 A Spare Capacity 20.50 A
Phase Resistance 0.0121 ohms Phase Reactance 0.0005 ohms
Earth Resistance 0.0304 ohms Earth Reactance 0.0006 ohms
Volt Drop on Cable 0.63V/0.15% Total Volt Drop 1.40V/0.34%
Cable Fault Loop Imp. 0.0471 ohms Total Fault Loop Imp. 0.0906 ohms
Max Fault Loop Imp. 0.7459 ohms

Fault kA at Source 5.26 kA Fault kA at Destination 4.45 kA

Max. Run Length 95.11m Touch Potential 117.15V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 26 Mar 2014
Job Description  WP100 New Switchboard

Load Description C-Tech Dosing Panel

Inputs

Run Length 11.00 m Voltage 240V/19

Conductor Copper Max Volt Drop 3.00 %

Load 6.00 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.85

Cable Reference P02 Device Fault Limit N/A kA

Protective Device  C Curve Circuit Breaker Protection Rating 16.0 A
Cable 1 x 2 core circular V-90 Thermoplastic cable
Enclosed in single layer of conduit in air

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0°C

Number of other circuits in group 0

Parallel sets of cables in the same pipe No

Solution

Active 1x 2.5 mm?

Neutral 1x2.5mmz

Earth 1x 2.5 mm?

Load On Cable 6.00 A Operating Temperature  42.38 degrees

Capacity 23.00 A Spare Capacity 17.00 A
Phase Resistance 0.0895 ohms Phase Reactance 0.0011 ohms
Earth Resistance 0.0895 ohms Earth Reactance 0.0011 ohms
Volt Drop on Cable 0.92V/0.38% Total Volt Drop 1.37V /057 %
Cable Fault Loop Imp. 0.1982 ohms Total Fault Loop Imp. 0.2354 ohms
Max Fault Loop Imp. 1.9439 ohms

Fault kA at Source 4.54 kA Fault kA at Destination 1.02 kKA

Max. Run Length 85.90 m Touch Potential 111.70V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00

Created by John Dalziel for Queensland Urban Utilities

Q-Pulse Id: TMS1148

Active: 05/02/2015

Page 4 of 5

Page 72 of 357




WP100 Charlwood Road Atatula WPS - C1011-045 - Electrical Switchboard OM Manual

Powerpac Pro

Cable Size Calculation

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 26 Mar 2014
Job Description  WP100 New Switchboard

Load Description Panel Accessories

Inputs

Run Length 200 m Voltage 240V/19

Conductor Copper Max Volt Drop 3.00 %

Load 5.00 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.85

Cable Reference Panel Wiring Device Fault Limit N/A kA

Protective Device  C Curve Circuit Breaker Protection Rating 16.0 A

Cable 2 x 1 core V-90 Thermoplastic cable

Bunched in air

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0°C

Number of other circuits in group 0

Parallel sets of cables in the same pipe No

Solution

Active 1 set/s of 2.5 mm?2

Neutral 1x2.5mmz

Earth 1x 2.5 mm?

Load On Cable 5.00 A Operating Temperature  41.04 degrees

Capacity 29.00 A Spare Capacity 24.00 A
Phase Resistance 0.0163 ohms Phase Reactance 0.0003 ohms
Earth Resistance 0.0163 ohms Earth Reactance 0.0003 ohms
Volt Drop on Cable 0.14V/0.06 % Total Volt Drop 0.59V/0.24 %
Cable Fault Loop Imp. 0.0360 ohms Total Fault Loop Imp. 0.0808 ohms
Max Fault Loop Imp. 1.9439 ohms

Fault kA at Source 4.54 kA Fault kA at Destination 2.97 kA

Max. Run Length 102.77 m Touch Potential 85.09 V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00

Created by John Dalziel for Queensland Urban Utilities
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Powerpac Pro

Project Notes:

Job Number 350016 Company Name Lend Lease Services
Job Name Aratula New Switchboard ABN 87 081 540 847
Author John Dalziel License Number 66516

User Name John Dalziel

Client Queensland Urban Utilities Date Printed 26 Mar 2014

Job Description ~ WP100 New Switchboard

Calculation Notes:

1) The WP100 Pump Station comprises two 15kW Water Pump Motors operating in a Duty / Standby
arrangement, i.e only one of the pumps can operate at a time. The maximum demand calculation

takes this fact into account.

2) Powerpac Pro has not flagged any problems therefore the project calculations are deemed to
comply with all the relevant requirements of AS3000:2007 and AS3008.1.1:2009.

Created by John Dalziel for Queensland Urban Utilities Page 1 of 1
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WP100 Pump Station Switchboard Replacement

5.3 Temcurve Report Printout
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Selectivity Analysis Program
Ph No. : Mobile No. : Fax No. : Email :
Project : WP100 Aratula New Switchboard File : wP100 Aratula

Printed : 06 Apr 2014
10:31 pm

Designed By : J. Dalziel

SUPPLY Switch Board: \WP100 Main Switchboard (32)
Single Line Diagram

SUPPLY
2.68%
- ——— L.V. Terminals 415 V
Isc =6 kA
ELECTRICAL
DISTRIBUTION BOARD.
WP100 Main Switchboard
- Circuit Breaker 9 Poles (2 Spare) h
NHP - Terasaki
E125NJ

63

63A

Fault 6 kA

Pump Motor No.1
Pump Motor No.2
Auxiliary Equipment

PowerCad Software Pty. Ltd. Australia, Copyright (C) 2013 . TemCurve 6.0.3.2
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Selectivity Analysis Program

Ph No. : Mobile No. : Fax No. : Email :
Project : WP100 Aratula New Switchboard File : wP100 Aratula

Printed : 06 Apr 2014
10:31 pm

Designed By : J. Dalziel

SUPPLY Cireuit\WP100 Main Switchboard - C2 (32)
TIME/CURRENT CURVE

SUPPLY (6 kA) 4h
2 1

() o
(2) E125NJ, 50, 40A
&)

1h l@) E125NJ, 63A
\ 1

40-63A 20m

6KkA WP100 Main Switchboard (3g) 30m
E125NJ, 25 kA

10m \ \
7m
5m
WP100 Main Switchboard (32) 3m

31.5-50A 2m
E125NJ, 25 kA

50s

30s
20s

8s
5s

3s
2s

Tripping Time

0.800s
0.500s

0.300s
0.200s

0.080s
0.050s
0.030s
0.020s
0.010s

0.0050s
o
=

100
1,000
10,000
100,000

Current (A)

PowerCad Software Pty. Ltd. Australia, Copyright (C) 2013 . TemCurve 6.0.3.2
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Ph No. : Mobile No. :

Fax No. :

Selectivity Analysis Program

Email :

Project : WP100 Aratula New Switchboard

Designed By : J. Dalziel

File : WP100 Aratula

Printed : 06 Apr 2014
10:31 pm

SUPPLY

Circuit\W/P100 Main Switchboard - C2 (39)

TIME/CURRENT CURVE

SUPPLY (6 kA)

6KA WP100 Main Switchboard (3g)
40-63A
E125NJ, 25 kA

WP100 Main Switchboard (3g)

31.5-50A
E125NJ, 25 kA

Ir Im
1 6
63 A 378A
Ir Im

0.8 6
40A 300 A

PowerCad Software Pty. Ltd. Australia, Copyright (C) 2013
Q-Pulse Id: TMS1148

Active: 05/02/2015

TemCurve 6.0.3.2
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Selectivity Analysis Program

Ph No. : Mobile No. : Fax No. : Email :
Project : WP100 Aratula New Switchboard File : wP100 Aratula

Printed : 06 Apr 2014
10:31 pm

Designed By : J. Dalziel

SUPPLY Cireuit\WP100 Main Switchboard - C7 (12)
TIME/CURRENT CURVE

SUPPLY (6 kA) 4h

2h (1) E125NJ, 63
1h

QD)

| |

6KkA WP100 Main Switchboard (3g) 30m
40-63A 20m

E125NJ, 25 kA
10m

7m

5m

WP100 Main Switchboard (32) 3m
2m

DIN-T6C, 6 KA
50s

500 (2) DIN-T6C, C, 16A

8s
5s

3s
2s

Tripping Time

0.800s
0.500s

0.300s
0.200s

0.080s
0.050s N

0.030s
0.020s

0.010s

0.0050s
o
=

100
1,000
10,000
100,000

Current (A)

PowerCad Software Pty. Ltd. Australia, Copyright (C) 2013 . TemCurve 6.0.3.2
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Ph No. : Mobile No. :

Fax No. :

Selectivity Analysis Program

Email :

Project : WP100 Aratula New Switchboard

Designed By : J. Dalziel

File : WP100 Aratula

Printed : 06 Apr 2014
10:31 pm

SUPPLY

Circuit\W/P100 Main Switchboard - C7 (12)

TIME/CURRENT CURVE

SUPPLY (6 kA)

6KA WP100 Main Switchboard (3g)
40-63A
E125NJ, 25 kA

WP100 Main Switchboard (3g)

DIN-T6C, 6 KA

Ir Im
1 6
63 A 378A

No Adjustable Settings

PowerCad Software Pty. Ltd. Australia, Copyright (C) 2013

Q-Pulse Id: TMS1148

Active: 05/02/2015
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Section 5.02 Electrical Drawings

e Please see separate A3 Folder for hard copy
e AutoCAD soft copy on disc
e PDF soft copy on disc
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CONSTRUCTION - EXTERNAL SWITCHBOARD
Cubicle construction 3mm marine grade aluminium.
Equipment panels to be 3mm marine grade aluminium.

WIRING

All wiring to be PVC V90 HT 0.6/1Kv Grade with tinned conductor.

Control and instrumentation wiring has flexible copper conductors, and is colour
coded as detailed below, each individual wire shall be numbered each end, and

LABELS

Internal labels - W/B engraved Gravoply.
Warning labels - R/W engraved Gravoply.
E/Stop labels - Y/B engraved Gravoply.

Meter Panel is double-hinged 6mm laminated phoenelic resin fitted with Supply Authority A
sealing facility. terminated by the use of appropriate pre-insulated crimp lugs or pins. First letter = Background colour, Second letter = Lettering colour.
Lifting via 38mm holes in plinth. Separate lugs or pins shall be used for each conductor. A proprietary double o
Plinth construction 160x63 channel 6061 Té grade aluminium, pin lug may be used to terminate two conductors. ' Main swifch label AT SWITCH 3— ™ Moterial ABS PLASTIC
Fully welded on Ffascia of cubicle and stiffened to prevent warping and form a rigid ES: Pr°Pr'$;°rytbr'd9{"9 lm:suw:en req”'r:c:j tf" ‘°“‘““:" up tle”"'"uls‘ LODA —— 4mm Colour B/W _
enclosure. ot more than two wires shall be connected to any terminal.
External doors and covers fitted with Dore Electrics ES60-051 seal. Pover wiring to be minimum 'Z.Smm’ sfranded copper conductors, Punp B labels PUMP Nol 1~ o Poalm'iul A\l/?lS/BPLASTIc
All Fixings shall be 316 grade stainless steel. phase col.m.'ur coded as quQ'IEd helzow. ) 2504 4— bam
M6 earth buttons fixed to the interior of all doors and hinged escutcheons and on Control wiring to be minimum 1.0mm" flexible copper conductors, Compartment labels Vaterial Stainless Stee
adjacent cubicle interior surfates. colour coded as detailed below. . PUMP Ngi —— fonm ateriol Stoinfess Stee B
Earth all doors/escutcheons with 4mm? flexible earth wire. Low level control sngr)uls to be minimum 0.5mm" flexible copper conductors,
Fit door switch brackets to each door opening on hinge side. Zol;[')"AEOdEdl as F'Eful'lec:, thlD"”l % externall vired in shielded nai i ) E/Stop labels om  Material ABS PLASTIC
Door dropstay arms to be S/Steel and of sufficient strength to prevent being deformed 0'5 mz unzog s;i"zs t'" erna i elx egu't ::e clln Sdlgf e p:ur m:nmjnum IS|)ze LOCK-OFF STOP 1=— ColourY/B
when subjected to reasonable loads. Minimum 3mm S/Steel. -omm, and earthed af one end only. {switthboard end for externat signats ) —
Gland plates manufactured from 3mm aluminium, unless otherwise shown. All 260VAC ter'm!nuls shall zbe srfOUdEd and labelled - * Danger 240VAC Warning labels DANGER LTS5V F— 7 Material ABS PLASTIC
Inspection/Access plates manufactured from 3mm aluminium. Earth cables minimum 2.5mm" flexible. , ISOLATE ELSE WHERE4=— 5mM Colour R/
Gland/Inspect/Access plate openings fitted with Méx1.0 flat head closed end rivet nuts. Doors and hinged escutcheons bonded with 4mm* flexible earth wire.
Cable glands to be fitted with compression side installed within cubicle. Switchboard to have dedicated earthing cable bonding directly to main earth bar. . . c
) " . ) Internal labels secured by M3 316 grade stainless steel screws and double sided
Gland/Inspection/Access plates to be fitted with seals attached to cubicle. a:: :z::::Isngurwelur:;dcelgfeulletf? E;u:)’hft"']:;';'tgor:)’::e: as shoun adhesive tape. ured by 9 I v e s
g:un:;:nspec?onjﬁccess p:u:e flxnngzou; :50;" " w:tth hex head bolfs. o i’ ' Labels obstructed by switchboard wiring are relocated to adjacent duct lid and
an ,"SPEC lon/Access plates ore 0 be spit. secured by M3 nylon screws. Lid to be secured by a single cable tie at one
Inspection/Access plates are NOT to be earthed. corner |
Hinges (external) lift-off type. Stainless steel with star washers fitted under all hinge External labels 1.2 mm thick 316 grade s/steel secured by M3 316 s/steel
screws. m screws.
:lln:ged gscut:hfeon; fixed W'L[' 1/, ¢ ;urntcom lock with @ square insert. All internal and external labels are to have bevelled edges.
Al equnptm:n 0 ' e remova ,E, via rfon9 O:Jccess. Label on the Internal side of the estutcheon for all equipment mounted on b
. esdcu ¢ :,'l)":f ° ?pe: ¢ m';'m”Tlo COLOUR CODE escutcheon. Affix labels with double sided tape only.
orced ventiiation via ““f“" grite. Phase wiring (A, B &C) Red, White, Blue 2.5mn’ (min)
Fit laptop tray to rear of door 2. Patential Metering (240/415 VAC) Red, White, Blue, Black  1.5mn’
Fit drawing pocket and log book pocket to rear of door 3. Current Metering (Secondory)  Red, White, Blue, Grey  2.5mn?
240 VAC Control Active Red 1.0mm? -
LOCK - DOOR 1 240 VAC Neutral Black 1.0mn’?
—_— e e B 2
CLOSETRADE - Stainless steel Padlockable Swing Handle. E"Im t‘”’ xgg :"S"'tYe S“PP"I?S \0/,"‘1“22 :‘g'“"',
ENERGEX padlock, S/Steel Shackle, 45mm brass pin tumbler. G’;n“;ul°g’m Lozgf/[;?vj;;" es G':;“ 1‘0::,
ENERGEX Key No. 26242 (Supply 1 key) R0 £ PLC Wiemg ‘o ei bl e
Electrode Wiring Pink 1.0mm*
Infrinsically safe wiring Light Blue 1.5mm?
Locks -DOORS 28 3 ) Earth Green/Yellow 2.5’ (min)
CLOSETRADE - Stainless steel Lockable Swing Handle. (Keyed 92268) Door & Escutcheon Earth Bonds  Green/Yellow 4.0 mm? —’
CLOSETRADE - 3 point lock rod set with rollers.
E
OPERATING PARAMETERS
Standard AS 3439.1 g
Current & Frequenty AC 50Hz e
Rated Operational Voltage Ue 415 VAC P
Rated Insulation Voltage Ui 0.6/1kV 2
Rated Auxiliary Voltage 240 VAT / 24 VDC / 12VDC z
Short Circuit Current Isc 6 kA 5
Duration of Isc 0.2 sec E
Degree of Protection IP56 Weather Resistant QG
Internal Degree of Protection IP20B to AS60529:2004 g
Service Conditions Outdoors H
Mass Not exceeding 500kg Z
Forms of Separation Form 1 ¢
Earthing System MEN £
MEN Link Required AS CONSTRUCTED F
3
H
( AS CONSTRUCTED DETAILS AE
| CERTIFY THAT THE "AS CONSTRUCTED" DETAILS gH
m SHOWN ON THIS PLAN ARE A TRUE AND ACCURATE é
Paint Type Polyester Powdercoat to 50 micron thickness. RECORD OF THE WORKS. &
Preparation Grind smooth all welds, descale and degrease. SIGNED: DATE: s
Exterior/Doors Colour Mist Green NAME of SIGNATORY: JOHN DALZIEL ¥
Interior Colour Mist Green RPEQ No. or LICENCE: 104697 8
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PO1 EXISTING | 25mm?® 4 x1C SDI 12m PROPERTY POLE SWITCHBOARD METER DISCONNECT LINKS CONSUMERS MAINS —
P02 NEW 2.5mm?* 2C+E V90 PVC/PVC CIRCULAR 11m SWITCHBOARD MCB DISTRIBUTION C—TECH CHEMICAL DOSING CONTROL PANEL C—-TECH POWER SUPPLY
P101 EXISTING | 10mm? 3C+E V90 PVC/PVC CIRCULAR 6m PUMP No.1 SOFT STARTER POWER TERMINALS PUMP No.1 DECONTACTOR SOCKET PUMP No.1 MOTOR POWER
P101A NEW 10mm? 3C+E FLEXOLEX EPR/CPE FLEXIBLE 2.5m PUMP No.1 DECONTACTOR PLUG PUMP No.1 MOTOR TERMINAL BOX PUMP No.1 MOTOR POWER c
P201 EXISTING | 10mm? 3C+E V90 PVC/PVC CIRCULAR 6m PUMP No.2 SOFT STARTER POWER TERMINALS PUMP No.2 DECONTACTOR SOCKET PUMP No.2 MOTOR POWER
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104 NEW 0.5mm? 10 PAIR INSTROLEX OVERALL SCREENED 9m SWITCHBOARD RTU CABINET TERMINALS C—TECH CHEMICAL DOSING CONTROL PANEL DOSING 1/0 SIGNALS E
COAX1 NEW - 1 CNT—400 50 OHM COAXIAL m TELEMETRY RADIO / WIRELESS I/0 SERVER COAX SURGE PROTECTOR DATA TRANSMISSION _’
COAX2 EXISTING - 1 CNT—400 50 OHM COAXIAL 10m COAX SURGE PROTECTOR YAG| TELEMETRY ANTENNA DATA TRANSMISSION
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