
Goodna Pumping Station 

Ispwich Water 

06 -07 -066 

e Appendix D: Control Systems and Operating 
Procedures - Part 2 

Abergeldie Constructions Pty Ltd 

September 2008 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 1 of 289



Lindsay Electrical 
Services Pty Ltd 

ABN: 26 010 740 833 ACN: 010 740 833 

QLD LIC NO: 4453 NSW LIC NO: EC36363 VIC LIC NO:16033 

November 2008 

TABLE OF CONTENTS 

1. Operating Instructions 

2. Equipment Data Sheets 
2.1 Main Switch 
2.2 Circuit Breakers 
2.3 Surge Equipment 
2.4 Contactors 
2.5 Variable Speed Drive 
2.6 Instruments 
2.7 RTU Equipment 
2.8 Communications 
2.9 Miscellaneous Control 

3. Maintenance Instructions 

4. As Built Drawings 

5. Testing & Commissioning 

Postal Address: 

Phone: 
Fax 
Delivery 
Address: 

Email: 
Web 

P 0 Box 182 
Currumbin QId 4223 
07 5534 1966 
07 5598 2295 
1/24 Traders Way 
Currumbin QId 4223 

Iindsayio.electrical.mi ne.nu 
http://electrical.mine.nu " 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 2 of 289



 

1 

t 
1 

t 

1 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 3 of 289



KINGFISHER 
7 N * 

Hardware Manual 

4, 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 4 of 289



Document Control 

Kingfisher Series II Hardware Manual 4.02 

Document Title Kingfisher Series II Remote I erminai unii 

o 

o 
:r c 
ß 

d 
E 
o 
o 

Document Subtitle Hardware Manual 

Document Number applicable Not app 

Contract Reference Not applicable 

Distribution Kingfisher users 

Current Version 4.02 127 January, 2005 

Master File Name KingfisherHardware4.02.doc 

Master Location R &D \Manuals \Hardware 

Creation Environment MS -Word 

: 
o 

Written by Engineering 

Reviewed by Engineering 

-Muuluriseu by 

Client Authorisation 

a . 
Ln 

m 
c 
0 

Copyright Copyright O RTUnet (Australia) Pty Ltd. ABN 35 006 805 910 

Intellectual Property RTUnet asserts ownership of the intellectual property contained herein, 

and claims copyright and authorship. RTUnet has and retains all rights of 

ownership and use of the material herein in its on -going business. 

Licence This document is provided to the intended recipient(s) under a non- 

licence. This licence permits Fair Use of the document for 
exclusive 
operational requirements, without payment of further royalty or licence 

fee. Fair Use includes making copies of the document for operational, 

backup and archive purposes. Fair Use includes distributing copies of the 

document to other entities for the purposes of their performing related 

works for the intended recipient(s). 

Fair Use does not include creating selling or distributing copies of the 

document for other purposes. 

All copies must retain this statement of Intellectual Property and 

Copyright. 

The contents of this manual is subject to change without notice. Please 

RTUnet or browse our website www.rtunet.com for the latest 
contact 
information. 

-2- 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 5 of 289



Rev. Date 

31/1/2002 

28/3/2002 

30/5/2002 

27/6/2002 

2/8/2002 

20/8/2002 

21/11/2002 

3.61 511212002 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.62 

3.7 

30/1/2003 

8/5/2003 

3.8 27/11 /2003 

3.81 18/12/2003 

3.82 3/6/2004 

3.9 25/8/2004 

3.91 

3.92 

2/9/2004 

23/9/2004 

3.93 28/10/2004 

4.0 11/11/2004 

4.01 
4.02 

25/11/2004 
27/01/2005 

Kingfisher Series II Hardware Manual 4.02 

Revision History 

Remarks / Changes 
Moved chapter 9 (power supplies) to chapter 2. Divided option board chapter into two - CP -10 option 

boards (same option boards are used for CP -21, MC -10 and LP -1) and PC -1 option boards (also for 

MC -1). Updated PS -10 wiring diagram. Added driver flash RAM details for each CPU. Added AI -10 

module. Updated specifications for DO -5. Added information for converting analog inputs from 

current to voltage for each applicable IO module. Added Hart and GPS option board details. Added 

power usage for an Ethernet option board. 

Added AI -10 power consumption specs. Minor update to Power Supply module part numbers. 

Added recommended cable types for GPS option board antennas. Added dimension and mounting 

specifications for the DO -5 relay board. 

Updated AI -10 wiring diagrams and description. Enlarged some block diagrams for clarity. 

Added PS -11 power supply. The PS -11 is pin compatible with the PS -10 except for the new AC 

socket connection. 
Added references to CP -11 and MC -11 modules. These are equivalent to CP -10 and MC -10 

modules respectively but require new firmware. Updated power consumption information to include 

PS -11 and CP/MC -11. Removed TC -1 module (never manufactured). 

Added BA-40 backplane. This is the same as a BA -4 but has two connectors removed (J5 and SL9) 

to allow fitting of various modules in the leftmost slot. A BA-40 can be used with a PS -roc power 

supply and CP -xx processor or can be used as a second rack to a BA-4. Note: a BA -4 should not be 

used as a second rack as the lower PC -1 connector can damage some 10 modules. 

Updated the supply fuse specification for a PS -20. Moved adaptors to the back of the manual for 

easy reference. Removed references to 0.05% accuracy for analog inputs (no longer an option). 

GPS option board is only supported by the CP -21. Relabeled option boards from CP -10/11 to CP -xx. 

Simplified AI -10 specifications - input current and voltage ranges. 

Updated PS -20 descriptions. 
Added CP -10/11 T Ethernet option board. Simplified all IO wiring diagrams. Moved PS -10/20 to 

Superseded Products. Added PS -11 and PS -21. Reduced document file size by converting Corel 

Draw diagrams to MS Draw. 

Added ADP -25. Updated DO -5 relay specifications. Simplified symbols in wiring diagrams. Ethernet 

T option board now supports client and server modes. Further reduced document file size by 

converting more Corel Draw diagrams to MS Draw. References to partial isolation of the 'S option 

board were removed (use 'I' option board instead). 

Added isolation levels for Serial 'I' and Line -2 option boards. Added LED information for ethernet T 

option board. 
New DO -5 relay board version 2. Updated relay specs for all DO modules. DO -5 wiring was incorrect 

(the standard cable used to connect to the DO -5 relay board was correct). Removed references to all 

24V modules. GPRS uses the same cable as a GSM (RJC- ADP -22). Added cables for CDMA 

modem (RJC- ADP -26) and Satellite Phone (RJC- ADP -27). Removed superseded cables and 

adaptors. Updated PS -11/21 power rating to 60W instead of 70W. Updated backplane mounting 

bracket measurements. 
Removed older entries in this revision history. Added the ethernet fibre option board 'A'. Moved 

MC -1, RT -1 and AI-4 to superseded products. Added resolution specification to modules with analog 

inputs. Updated isolation specification for the 10 -3, 10 -4, DI -5 and AI -10 modules. Added some 

internal circuitry for the DI -5 and DI -10. Added descriptions for each line option board wiring diagram. 

Updated wiring diagrams for CP -xx serial option board. Added current consumption for the PS -21. 

Added PC -1 and PS -11 power supply monitoring specifications. Added LED information and updated 

the baudrate specification for the CP -21 ethernet option board. 

Updated backplane terminators drawing (all terminators are now on for a single backplane). 

Added Transmission Distance specification for the CP -xx line option board. Added multidrop 

information for the Hart option board. 

Updated PC -1 memory specifications (now s always supplied with 256K RAM). Updated DO -1 fuse 

description. 
Added a new version of the DO -5 relay board - TER -REL -003. Created a new chapter - Custom 

Products. 
Updated specifications for the TER -REL -002 relay board. 

Added note for BA -12 mounting brackets - MBR -3 to allow fitting in tight 19" racks. 
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Chapter 1 Introduction to the Series II RTU 

The Series II RTU is easy to install and configure, offers small to large RTUs with 

common components, advanced communications with integrated telephone line 

and radio modems, powerful programming features and is designed for 

compatibility with Series I RTUs. Through the use of today's advanced 

technology, the Series Il RTU provides a cost -effective platform for small to large 

size applications. 

The primary objectives of the Series ll RTUs are: 

To provide a complete RTU package 

To provide small, easy -to -use RTUs 

To provide for improved cost effectiveness while providing the latest 

technology. 
To provide ease of installation and configuration 

1.1 Series II RTU Hardware 

The Series II RTU system components include: 

4, 6 and 12 -slot backplanes 
Up to 60 Watt power supply (90 to 260 VAC or 20 to 60 VDC input) 

Various CPUs to suit processing requirements 

Leased line and PSTN telephone line communications 

Radio modem communications 
Analog eight channel modules with up to 16 -bit resolution 

Digital eight and sixteen channel modules 

Up to four racks of modules per CPU 

PC based configuration software 

The CPU architecture is based on an Intel 80C386 microprocessor as the main 

processing element for the CP -11/21 and an 80C188 microprocessor for the 

PC -1. 
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1.2 Series II RTU Features 

The Series II RTU combines the desired features of the traditional RTU with 

many improvements and product enhancements. The features traditionally found 

in most RTUs include: 

Remote acquisition and control of industrial I/O signals 

Flexible and efficient communications to remote sites 

Operation on low cost, low grade radio and telephone line communication 

links 
An industrial computer that has been hardened to operate in the harsh 

environment of remote locations 

Battery backup 
Low power operation - suitable for low cost solar installation 

Electrical isolation of I/O and communication circuits 

The Series II RTU adds an array of features including: 

High speed scanning of I/O signals 

Simultaneous operation of multiple communication circuits 

Ladder logic pftigrámmiñg forconiroi applications 

Powerful analog processing capability including PIDs 

Multiple protocol implementation, Kingfisher, Modbus, DNP3, Allen Bradley, 

Omron etc. 
Event and polled operation 
Time and date stamped data 

Redundant processors and power supply capability 

Self configuring of I/O modules at startup 

Powerful configuration and diagnostic tools in PC based software - Toolbox 

On -line and remote configuration 

-7- 
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1.3 Product Description 

The Series II RTU offers many desirable features in addition to the above items, 

including small physical size for ease of mounting and handling, changeable port 

types (e.g. RS232/485, PSTN, radio modem), front panel status and diagnostic 

display. 

Series II RTUs may be configured to user I /O, communication circuit 

requirements, power supply requirement and processing functionality by selecting 

the appropriate modules from the range. Selected modules are simply mounted 

to the base plates with little restrictions and are secured with a single captive 

screw. 

The smallest Series II RTU is configured using the BA -4 backplane, a PC -1 

processor and an I/O module (Note the LP -1 single board RTU is also available - 
please contact your Kingfisher supplier). Larger RTUs are configured from BA -6 

or BA -12 backplanes together with a CP -11/21 processor module, a power 

supply, I/O modules and communication modules. 

The Series II RTU's size permits flexible and simple mounting in industry 

standard enclosures. An RTU using a BA -12 backplane can be 19" rack mounted. 

Series II RTU Capacities 

Processor 
Module 

Speed 
(MHz) 

Processor Max. 
Inputs/ 
Outputs 

Back- 
planes 

Max. 
Corns 
Ports 

Memory 

FLASH SRAM 

CP -11 32 80C386 1024 BA -6/12 
BA -40 

16 1024K 1024K 

CP -21 32 80C386 1024 BA -6/12 
BA -40 

16 1024K 2048K 

PC -1 16 80C188 128 BA -4 16 128K 256K 
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Series II Backplane Configurations 

The following figures illustrate various RTU layouts. Each RTU requires a 

backplane, a power supply and a CPU module. An RTU may also have an 

assortment of IO modules and communication modules. 

BA-4 

MAINS 
POWER 

' 12V DC INPUT 

O PS17 CP-1 ÌO-4 

° RS232 

BA-6 or BA-40 (4 slot) 

O 

O 

MAINS 
POWER 

Figure 1a: Smallest RTU System - 12 I/O 

BA-12 

0 PS-11 

MAINS 
POWER 

AI-10 rAI-1Ó rAI-1Ó . A02 rDI-W 
rDI.1Ó DI-1Ó DI-11 DO-2 DO-2 

Figure 1 b: Medium RTU system - 120 I/O 

0 

0 
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Figure 1c: Large RTU System - 500 I/O (only one processor module is 

required for the entire RTU). 
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1.4 General Specifications 

General specifications for the Series lI RTU are listed in the following table. 

Inputs & Outputs 
Maximum I/O 

Racks 
I/O per Rack 

1024 
4 
256 

I/O Configuration 
Slots per rack 

Removable 
Connectors 

Auto /Manual 
4 -16 
Yes 

Digital module 8/16 
Analog module 4/8 

Processor Unit 
Type 80C188 / 80C386 

Flash RAM 128 -1024K 

RAM 128 -2048K 

Real Time Clòck Yes 

Battery Backup 
Serial Ports 

RAM /RTC 
1 -3 

RTU Address 1 -256 
Radio Interface Yes 

Private Line 
Interface 

Yes 

PSTN (Dial-up) Yes 

Scan Rate 
Digital 0.5mS /module 

Analog 
PID 

1.5mS /module 
4 /sec. 

Communications 
Total Ports /RTU 16 

Line Modem 
Standards 

V23, V22, 
V22BIS, V32 

Radio Modem 
Standards 

V23, MSK, 
GMSK 

Serial Standards RS 232/485/422 

Master /Slave Yes 

Peer -to -Peer Yes 

PC link Yes 
Battery Charging 
Option 

Yes 

Protocol Kingfisher + more 

Protocol Emulation Yes 

Configuration 

Auto Yes 

Local (using PC) Yes 
Network Yes 

Configuration Types 
Analog Value Test 
PID Control 

Yes 
Yes 

Ladder Logic Yes 

Diagnostics 
Pre -programmed Yes 

I/O modules LEDs 

CPU modules LEDs 

Power Supply modules 

Report via network 

LEDs 
Yes 

Debug 
Local Watch Dog Timer Yes 

Communication Status Yes 

Configuration Display 
I/O Status 

Yes 
Yes 

-Debug-- ves 

Power 

AC Supply 90 -260V 

DC Supply 20 -60V 

Solar Supply 12V 

Power Down Modes Yes 

Battery Backup 
Battery Size 

Yes 
Various 

Redundancy Levels 
CPUs /rack 2 

Power Supplies /rack 2 

Radio Modules 
VHF 136 -208 MHz Yes 

UHF 400- 520MHz Yes 

800/900 MHz Yes 

Environmental 
Ambient Temperature -20 to 70 °C 

Storage Temperature -40 to 85 °C 

Humidity 

Dielectric Strength 

5% to 98% 
non- 
condensing 
3000V, 
1 min 

Noise Immunity IEEE 472 

Table 1 a: General Specifications 
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1.5 Series II RTU Components 

The rack -type Series II RTU I/O system provides the interface between the Series 

II RTU and user supplied input and output devices. The I/O modules must be 

fitted to a backplane system that must contain the required number of power 

supplies, processors and communication modules. The following table lists the 

types of modules available: 

Catalog 
Number 

Description 

PS -11 AC Supply Input 90- 260VAC 

PS -21 DC Supply Input 20 -60VDC 

PSU -3 AC Input Supply 90- 260VAC (Low Cost) 

CP -11 Standard Processor Module, 2 Option Ports 

CP -21 Enhanced Processor Module, 2 Option Ports 

PC -1 Power & Processor Module, 1 Option Port 

MC -11 Multi Communications Module, 2 Option Ports 

Al -1 Analog Current Input - 8 Channel 

AI -10 High Performance Analog Current Input - 8 Channel 

AO -2 Analog Current Output -4 Channel 

DI -5 Digital Dry Contact Input, 16 Point 

DI -10 Digital AC /DC Input - 16 Point 

DO -1 Digital Relay Output NO /NC - 8 Point 

DO -2 Digital Relay Output NO - 16 Point 

DO -5 Digital Relay Driver Output - 16 Point 

10 -2 Combination Digital I/O Module - 8 Inputs, 8 Outputs 

10 -3 Combination Analog /Digital I/O Module - 13 Points 

10 -4 Combination Analog /Digital I/O Module - 12 Points 

BA -4/40 Backplane - 4 Slot 

BA -6 Backplane - 6 Slot 

BA -12 Backplane - 12 Slot 

Table 1 b: Module Types 

- 12 - 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 15 of 289



Kingfisher Series II Hardware Manual 4.02 

1.6 System Grounding Procedures 

All components of a RTU system and the devices it is monitoring and controlling 

must be properly grounded. This is particularly important for the reasons listed 

below. 

A low resistance path from all parts of a system to earth minimises exposure 

to shock in the event of short circuits or equipment malfunction. 

The Series Il RTU system requires proper grounding for correct operation. 

Ground Conductors 

Ground conductors should be connected in a tree fashion with branches 

routed to a central earth ground point. This ensures that no ground 

conductor carries current from any other branch. This method is shown in 

the following figure. 
Ground conductors should be as short and as large in size as possible. 

Braided straps or ground cables (typically green insulation with a yellow 

tracer - AWG #12/5mm2 or larger) can be used to minimise resistance. 

Conductors must always be large enough to carry the maximum short 
being considered. of the path being î.o ̂ sL..,..,.. - 

The importance of a properly grounded system cannot be over emphasised. 

MACHINERY 
PROGRAMMING 

DEVICE 
SERIES II RTU 

CABINET 

MOTOR DRN ES 

AND OTHER 
ELECTRICAL 

CONTROL 
EQUIPMENT 

RACK 

RACK 

EARTH = 
GROUND - 

Figure 1d: Recommended System Grounding 

CENTRAL GROUND 
POINT 
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Series ti RTU Equipment Grounding 

Equipment grounding recommendations and procedures are listed below. These 

grounding procedures must be properly followed for safe operation of your Series 

II RTU system. 

Safety and Reference Ground 

The metal back of the backplane is grounded when properly installed. Safety and 

Reference ground connections should be made from one of the mounting tabs to 

earth ground using a minimum AWG #12 wire and a ring terminal. Use of a nut 

and star washer for each wire on the ground connection lug is recommended to 

ensure adequate grounding. Ensure the paint coating is removed for the lug to 

make good electrical contact. 

The backplane must be grounded to 
minimise electrical shock hazard that 
may resuiuin severe irr"ïSOfl i injury'. 

All backplanes grouped together in a Series II RTU system must have a common 

ground connection. This is especially important for backplanes that are not 

mounted in the same control cabinet. 

The best way to provide proper ground connections is to ensure that the Series II 

RTU backplane metal frame is directly connected to the control panel in which the 

backplane or backplanes are mounted. This can be accomplished by connecting 

a ground strap from one of the ground lugs on either side of the backplane to the 

control panel or cabinet following applicable electrical safety codes. 

Shield Ground 

The steel backplane is used for module shield grounding. Shield connections to 

the user terminal connector on the module are routed to the backplane through 

conductors on the module. 

Programming Device Grounding 

For proper operation, the programmer for Series II RTU (IBM PC or compatible 

computer) must have a ground connection in common with the CPU backplane. 

Normally, this common ground connection is provided by ensuring that the 

programmer's power cord is connected to the same power source (with the same 

ground reference point) as the backplane. The Serial RS232 cable also carries a 

ground wire and if properly fixed will suffice. 
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Chapter 2 Series II Power Supply Modules 

2.1 PS -11 AC Supply Input - 90 to 260VAC & 

PS -21 DC Supply Input - 20 to 60VDC 

The PS -11 power supply provides AC to DC conversion, DC voltages for the 

backplane, battery and radio (or an external device), a monitoring processor and 

an optional isolated 24VDC output. The PS -21 power supply offers the same 

functionality as the PS -11 except it is powered by DC instead of AC. 

An isolated 24VDC output rated at 10 Watts (400mA) is an option available for 

powering a limited number of analog loops or digit input circuits. It cannot be used 

with inductive loads such as coils, contactors etc. Power for these is to be 

provided from a separate supply. 

In addition the module has limited charging capacity for externally connected lead 

acid or NiCad batteries. The temperature compensated charging capacity is 

designed for float operation and short term boost of batteries already charged 

and in goon condition, Use of this supply on flat or fully discharged batteries may 

cause damage. 

When the AC supply fails and the system is powered from the backup battery (if 

connected), the voltage monitoring circuit provides battery cut -off (for battery 

preservation) when battery cell voltage drops to 10.5V ± 0.2V. 

The PS- 11/PS -21 has battery voltage, battery current, regulated supply current, 

and internal or external temperature monitoring circuits that enable the processor 

module to access these as analog and digital points in the system. 

There is a connection on the DC terminal block for powering low power 
and 
radios. 

This output is switched off on low battery voltage for battery protection can 

also be controlled by the RTU configuration. 

The PS- 11/PS -21 is supplied with an internal and external temperature sensor. 

When a backup battery is connected, the external sensor should be mounted 

close to the negative terminal of the battery to ensure correct charging operation. 

The lowest temperature is monitored by the monitoring processor and used by 

the temperature compensated battery charging (in normal operation the internal 

temperature sensor will indicate a higher temperature than the external sensor). 

A power supply module can be installed in any I/O slot of a 3, 6 or 12 slot 

backplane in a system. Up to 4 Power Supply modules of any type can be 

installed on a backplane thus providing redundant and alternative power source 

configurations. 

The PS -11 uses a new AC connector (compared to the PS -10) while the PS -21 

uses the same connectors as the superseded PS -20. Both the PS -11 and PS -21 

have power supply monitoring as standard and both have increased power output 

(60W instead of 50W). 

Part numbers: 
PS -11 -C = AC input, Auxiliary 24V converter fitted 

PS -11 -0 = AC input, Auxiliary 24V converter not fitted 

PS -21 -C = DC input, Auxiliary 24V converter fitted 

PS -21 -0 = DC input, Auxiliary 24V converter not fitted 
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PS- 11/PS -21 - Specifications 

Input Supply 90 to 260 VAC 50/60 Hz (PS -11) 
+20 to +60 VDC or -20 to -60 VDC (PS -21) 

Note: both modules can also be powered using 12 to 

13.8 VDC when powered from the backup battery 

terminals. 

Backup Battery 12VDC, 26AH max. Sealed Lead -Acid or NiCad. 

Outputs +5V @ 3A Max. to Bus 
+12V @ 4A Max. to Bus 
+12V @ 4A Max. to Battery 
+13.8V @ 4A Max. to Radio 
+24V Isolated @ 400mA Max. to Field (optional) 

Maximum output power: 60W 

Isolation 3KV AC input/DC output 
3KV Isolated 24VDC output 

Deep Discharge 
Protection 

RTU Shutdown at 10.5V + 0.2V 

RTU Startup at 11.8V + 0.2V 

Supply Fuse Slow blow internal 
1.6A (PS -11) or 6.3A (PS -21) 

Battery Fuse 4A Polyfuse (self- resetting) 

Connector Removable for AC /DC connections 

LED Indicators OK Microprocessor Watchdog 
Vsup DC voltage present 
Vb Battery voltage present 
5V 5V present 
Vaux Auxiliary converter present 
Batt CHG Battery Charging 
FL Float Charge 
BO Boost Charge 
LO Battery Low 

Monitoring Item Accuracy 

Battery Current 
Battery Voltage * 

Supply Current * 

Temperature 
AC present 
Battery low 
Aux. 24V present 

10% 
2% 

± 10% 
± 1degC 
N/A 
N/A 
N/A 

Control Circuits Aux. 24V on /off 
Radio power on /off 

t d While the input 
* The battery voltage is monitored when the input supply is disconnec e 

supply is connected, the module will measure the regulated voltage and current output of 

its AC (PS -11) or DC (PS -21) input circuit. 
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PS- 11 /PS -21 - Block Diagram 
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70W 
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LOW 
VOLTAGE 
CUTOFF 
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1ILOW 

LO VOLTAGE 

LED 
y MONITOR 

INTERNAL 
I TEMP. 
SENSOR 

MONITORING 

It CURRENT 
113/10N [TOR 

+5V 

REG. 

LED 
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RAF TEMP I = Is = I POWER * 

RS485 4- . 

DRIVER MICRO CONTROLLER 

Vb 

OV 
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Vb 
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FL 
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PS-II/PS-21 - LED Display 

AUX2 PWR 

SOLATED 24 
AUXIUARY 

DC/DC 
CONVERTER 

10W 
(OPTIONAL) 

BACKPLANE 

-°y R+ 

RADIO 

R- 

VA+ 

VA- 

LED Description (when ON) 

OK Module is functioning OK. OK LED will flash when 

communications is lost with the processor module 

Vsup AC supply input is powered 

Vb Battery voltage supply is OK. This LED should always be on and 

means that the power supply is able to charge a battery or is 

being powered by the battery input. 

5V Internal 5V supply is OK. This LED should always be on as the 

5V supply is used to power all the modules. 

Vaux Auxiliary 24V supply is OK (will only display if the 24V converter 

is installed). Controllable if a monitoring processor is fitted. 

BAIT CHG Battery is being charged 

FL Battery is in float charge mode 

BO Battery is in boost charge mode 

LO Battery has reached discharged condition (< 11.5V± 0.2V). 

LO LED is cleared when battery > 12.4V ± 0.2V 
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PS -11 Wiring Diagram - AC Supply 

OFF 

VA+ 
VA- 
R+ 

R- 
TS 

B+ 

B- 

A 
N 
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+ 24VDC AUX OUTPUT (OPTIONAL) 

+ 13.8VDC OUTPUT 
- (FOR RADIO OR OTHER DEVICE) 

TAPE TEMPERATURE SENSOR 
TO NEGATIVE BATTERY 
TERMINAL. CONNECT BLACK 

STRIPED WIRE OF SENSOR TO 

R- OR B- 

ACTNE 
NEUTRAL 
EARTH 
90-260 VAC 

PS -11 Wiring Diagram - DC Supply 

The battery input of the PS -11 can be used as a DC supply input. 

PS-11 

OFF (3` 
VA+ 
VA- 
R+ 

R- 
TS 
B+ 

B- 

A 
N 
E 

J 

+ 24VDC AUX OUTPUT (OPTIONAL) 

+ 13.8VDC OUTPUT 
- (FOR RADIO OR OTHER DEVICE) 

+ 11.8 TO 14.0 VDC SUPPLY 

(MUST BE ISOLATED FROM FIELD 

SUPPLY) 

NOT 
CONNECTED 
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PS -21 Wiring Diagram 

i 

OFF 

VA+ 
VA- 
R+ 

R- 
TS 
B+ 

B- 

E 

PS-21 

+ 24VDC AUX 

+ 13.8VDC OUTPUT 
(FOR RADIO 

OUTPUT (OPTIONAL) 

OR OTHER DEVICE) 

TAPE TEMPERATURE SENSOR 

TO NEGATIVE BATTERY 
TERMINAL. CONNECT BLACK 

STRIPED WIRE OF SENSOR TO 

R- OR B- 

20-60 VDC INPUT SUPPLY 

DC INPUT SUPPLY CAN BE USED. 

MORE POSITIVE WIRE 
AND CONNECT THE MORE 

P 
+,; - ' 

. r.T;. 
,4BATTERY> 

TEMP. 
SENSOR 

EARTH 
SUPPLY 

+ SUPPLY 

A NEGATIVE 
CONNECT THE 

TO +SUPPLY J (eg 0V) 
.`CATS/` WIRE (eu AIR') TO -SUPPLY. 
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2.2 PSU -3 AC Supply Input, 35 Watts (Low Cost) 

The PSU -3 AC /DC power supply is used as a stand -alone unit to provide 

+13.8VDC (adjustable) to PC -1 RTUs. The PSU -3 does not have power 

monitoring functions. Power supply monitoring is performed by the PC -1 module. 

PSU -3 Specifications 

Input Supply 90 to 260VAC 50/60 Hz 

Load Capacity 35 Watts 

Outputs +13.8VDC @ 3A 

Isolation 2.5KV AC input/DC output 

Supply Fuse 1.6A slow blow internal 

Monitoring Circuits Nil 

Status Indicators Nil 

Connector Screw Terminals 

I Weight 430 grams i 

PSU -3 Block Diagram 

r A- 
N - 

3 

FLTER AND 
RECTIFIER 

T 

PSU-3 

DC/DC 
35 WATT 

5 

-20- 

BA -4 BACKPLANE 

13.8V 

OV 

BL9 
CONNECTOR 
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PSU -3 Mounting and Connection Information 

The following figure provides information for connecting field wiring to the user 

terminal board on the Power Supply Module. 

w >$3 

$ 1.4-- 99 - 
PSU -3 Output Characteristics 

OUTPUT 35 
POWER 

(W) 30 

25 

153 

r-37.5* Ü- 

129 

DETAIL n t 
7.5 

20 

15 
-20 0 2025 40 60 80 

AMBIENT TEMPERATURE (DegC) 
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2.3 Calculating Power Requirements 

All currents were measured at the supply. Module consumption includes the 
combined power from the +12V bus and the +5V bus. Power for all I/O was taken 
from the RTU itself. ('N /A' used below denotes 'not applicable'). 

Item Current Consumption (mA) 

CP -11 
MC -11 

CP -21 PS -11 

Basic Module, No Options 110 127 77 

24VDC Aux. Cony. Installed N/A N/A +19 

Monitoring Processor 
Installed 

N/A N/A N/A 

Table 2 -3a: CP- 11/21, MC -11 and PS- 11Current Consumption ( @13.8VDC) 

Option Board mA 

Serial 'S' +2 

Isolated Serial 'I' +18 

Dial 'D' (PSTN) +59 

Line 'L' (original version) +32 

Line 'L2' +3 

Video 'V' +118 

Ethernet 'E' (CP -21) +5 

Ethernet 'T' (CP- 10/11) +22 

Ethernet'A' (CP- 10/11) +22 

Fibre Optic 'F' +14 

Hart 'H' +3 

Table 2 -3b: CP -xx / MC -xx Option Board Current Consumption ( @13.8VDC) 

Part No. Basic 
Module, 

No 
Options 

(mA) 

24VDC 
Aux. 
Cony. 

Installed 

(mA) 

Current 
For 'R' 
Option 
Board 

(mA) 

Current 
For 'P' 
Option 
Board 

(mA) 

Current 
For 'S' 
Option 
Board 

(mA) 

Current 
For 'M' 
Option 
Board 

(mA) 

PC -1 54 +53 +8 +5 +2 +3 

Table 2 -3c: PC -1 Current Consumption ( @13.8VDC) 
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Part No. 24VDC 
Cony. 
OFF, 
All IO 

Inactive 
(mA) 

24VDC 
Cony. 
ON, 

AllIO 
Inactive 

(mA) 

Extra 
Current 

Per 
Analog 
Input at 
100% 
(mA) 

Extra 
Current 

Per 
Analog 

Output at 
100% 
(mA) 

Extra 
Current 

Per 
Digital 
Input 

Active 
(mA) 

Extra 
Current 

Per 
Digital 
Output 
Active 
(mA) 

AI -1 -1 11 78 +48 N/A N/A N/A 

AI -4 -1 7 N/A +48 N/A N/A N/A 

Al -10 -1 25 185 +60 N/A N/A N/A 

AO -2 -1 11 113 N/A +38 N/A N/A 

RT -1 -1 9 10 ? N/A N/A N/A 

DI -1 to 4 7 N/A N/A N/A +4 N/A 

DI -5 23 N/A N/A N/A +7 N/A 

DI -10 37 N/A N/A N/A +6 N/A 

DO -1 -1 7 N/A N/A N/A N/A +31 

DO -2 -1 7 N/A N/A N/A N/A +13 

DO -5 -1 3 N/A N/A N/A N/A +1 

10 -2 -1 5 N/A N/A N/A +3 +12 

10 -3 -1 16 53 +46 +37 +3 +12 

10 -4 -1 9 43 +46 N/A +4 +12 

Table 2 -3d: IO Module Current Consumption ( @13.8VDC) 

Item Current Consumption (mA) 

12V* 20V 24V 48V 60V 

Basic Module, No Options 33 34 30 20 19 

24VDC Aux. Conv. Installed +21 +15 +12 +7 +6 

Powered using the battery terminals 

Table 2 -3e: PS- 21Current Consumption at various DC supply voltages 

Total Power Required 
Total current required from the power supply is: 

ITmax = Total Module Load (IM) + Total Field Load (IF) 

Total power required is therefore: 

MAX = 13.8 x ITmax Watts 
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Chapter 3 Series II Processors 

3.1 PC -1 Power & Processor Module 

The PC -1 combines the functions of a power supply and a processor module. 
The PC -1 can only be installed in the first slot of a 4 -slot backplane (BA-4) and 

operates from a nominal +12VDC supply (typically 13.8VDC). The module has 

one fixed RS232C port and one option port. 

The RAM battery is enabled at shipping time by the factory. A link at the rear of 
the module allows the user to enable /disable the RAM battery - see figure below. 
A second link enables +12V power to the serial port connections for powering 
external modems etc. 

O 

Link for RAM 
battery (LK1) 

Link for +12V supply 
to ports 1 and 2. 
Note: +12V is always 
enabled on port 2 
radio boards 

Factory default 
RAM link installed 
+12V link not installed 

Figure 3 -1a: PC -1 Rear Module and RAM Battery Link Location 
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PC -1 Part Numbers 

The PC -1 is available with 3 options as detailed below. 

Ordering Information 
Part No. PC -1- A P M Power and Processor Module 

A P M Options: 

A 
24V 10W Auxiliary 
Supply Converter 

P 

Option Port 2 Type 
M 

Memory 

0 =Not Fitted 
C =Fitted 

0= Not Fitted 
R= Radio, V.23 FSK 
P= 2 -Wire Line, V.23 FSK 
S= Serial RS232/RS485 
M =4 -Wire Line, V.23 FSK 

0 =No Extra RAM Fitted 
(128K) 

1 =Extra RAM (Total 256K) 

Example PC -1 -CR1 PC -1 with auxiliary converter, radio option port and 
extra RAM 

PC -1 LED Display 

A group of four (4) LEDs show the status of the power supply and battery 
charging. Two groups of four (4) LEDs show the status of ports 1 and 2. Each 
port has Tx, Rx, RTS and CD LEDs in a vertical group. A green LED at the top of 
the face plate is ON when the module is operating correctly. 

PC -1 LED Description 

OK ON when module is functioning OK 

DC +5V ON when the internal 5V supply is OK. This LED should always 
be on 

+12V ON when the internal 12V supply is OK. This LED should always 
be on (software controlled) 

T1 Test LED 1. Flashes during Power Down mode. 

+Vs ON when the Auxiliary 24V supply is OK (will only display if the 
24V converter is installed). 

BATT CHG* ON when the battery is being charged 

DIS* ON when the battery is being discharged 

LO ON when the battery voltage is low (For a PC -1 this occurs when 
the supply voltage is less than about 11.2V) 

T2 Test LED 2. Not currently used. 

Tx ON when port is transmitting 

Rx ON when port is receiving 

RTS Request to send. Set ON to begin transmitting 

CD Carrier detect. ON while a communications signal is detected. 

WD Processor Watchdog Timer. Set ON when the processor is reset. 

* The battery charging (BATT CHG) and battery discharging (DIS) LEDs will sometimes 
flicker on and off when the battery is charged to the optimum level or if no battery is 

connected. 
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PC -1 Specifications 

PROCESSOR 

Processor Type Intel 80C188 

Word Size 16 Bit internal data bus 
8 Bit external data bus 

Clock Speed 16MHz 

BIOS Y 

FLASH RAM 128K Total. 28K for firmware drivers. 

Static CMOS RAM 256K 

RTC Y 

WDT Y 

Status Indication Y 

Battery Life - module unpowered 15 Years (128K) RAM 
10 Years (256K) RAM 

Communication Ports 2 

Port 1 (RS232) Serial, 300 to 115200 Baud 

Port 2 (Optional) Serial, Radio, 2 -Wire Line or 4 -Wire Line 
300 to 115200 Baud (depending on port 
type) 

Modem Port 2 CCITT V23 (Optional) 1200 Baud 

Communications Master / Outstation 

Configuration Software Toolbox 

Diagnostics Software Y 

Basic Configuration Auto on power -up 

Complex Configuration Toolbox 

RTU Address Range 1 - 249 

Communications Protocol Kingfisher, Modbus, + many more 

Analog Block Processing Y 

PID Block Processing 

Logic Processing Ladder 

CPUs per RTU 1 

Internal Power Consumption 120mA from +5VDC 

Auxiliary 24V Converter 10 Watts, 400mA @ 24VDC 

I/O Bus Data Rate 250 KBit/s 

CM Bus Data Rate 83 KBit/s 

Cyclic Redundancy Port 1 and 2 

Operating Temperature -20 to 70 DegC 

Storage Temperature -40 to 85 DegC 

Operating Humidity 5 to 98% RH non -condensing 
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PC -1 POWER SUPPLY 

Input Supply to PC -1 11.5 -15VDC @ 4A Max (50W) 

Typically 13.8VDC if backup battery 
connected 

Outputs From PC -1 

. 

+5VDC @ 1A (5W) to Bus* 

+12VDC @ 4A Max to Bus* 

+12VDC @ 2A Max to Vr* 

+24VDC @ 400mA (10W) to Optional 
Auxiliary Output (3KV Isolation)* 

Backup Battery * 12V, 7AH typical. 26AH max 

Deep Discharge Protection RTU Shutdown at 10.6V 

RTU Startup at 11.8V 

Supply Fuse 8A (Maximum Current into the PC -1) 

Battery Fuse 8A (Maximum Current into or out of 
battery) 

Combined Vr and 24VDC Fuse 3A Polyfuse 

Monitoring Item Accuracy 

Battery Current 
PC -1 Supply Voltage 
PC -1 Supply Current 
PC -1 Temperature 
Battery low 
Battery Charging 
Battery Discharging 
Aux. 24V present 
AC present (determined from 
Battery Discharging signal) 

+ 10% 
+ 5% 
+ 10% 
+ 5% 
N/A 
N/A 
N/A 
N/A 
N/A 

* Note: power output is dependent on power supply to the PC -1. Most PC -1 s are 
powered using the 35W PSU -3 power supply. 

The +24V converter is optional and must be ordered with the PC -1. 
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PC -1 Connections 

The PC -1 module has one serial port and one option port accessible by the RJ45 
and RJ12 connectors on the front of the module and covered by the snap on 
cable cover. Port 1 is at the top for RS232 connections only and Port 2 is below 
for either Serial or Radio / Line connections. 

PC-1 

RS232 
RS485 
RADIO 

¡I P2 

PL1NE 

Figure 3 -1b: PC -1 Front Module and Port Identification 

Port 1 

RJ45 Pin 
Direction RS232C 

1 OUT TXD 
2 IN RXD 
3 IN CTS 
4 COM GND (OV) 

5 IN DCD 
6 OUT RTS 
7 OUT +12V low power 
8 OUT DTR 
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PC -1 Block Diagram 

CM Bus fä485 
DRNER 

R5485 
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RESET 

rp FLASH RAM RTC 

BOC188 RAM 128K OR 

16Mtr 12BK 256K 

--1- Bu:1- 

POWER 
MANAGEMENT 
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3.2 CP -xx Processor Modules 

CP -xx (CP -10, CP -11, CP -21) processor modules provide all processing, I/O 
scanning, logic, control and communications functions required in any of the RTU 
configurations that may be adopted. The processor module has up to three 
independent communications ports. Ports 2 and 3 can use plug -in option boards 
while port 1 is fixed as RS232C. 

RTUs may have up to 2 CP -xx modules that can serve up to four backplanes in a 
hot standby configuration (note one processor should be in an odd numbered 
backplane slot and the other in an even numbered backplane slot). One 
processor controls I/O module scanning and communications while the other 
redundant processor listens. The redundant processor module will take control 
under the following conditions: 

Failure of I/O module scan 
Failure of Communications on selected ports 
Toolbox command 
Ladder command 

Tha ('.P -1 n/11 has 1 MR of FI ASH RAM for tha stnrana of all nnaratinn rnrla and 
selected system parameters, and 1 MB of battery backed static RAM for all 
configuration and event storage data. 

The CP -21 has 1 MB of FLASH RAM for the storage of all operating code and 
selected system parameters, and 2MB of battery backed static RAM for all 
configuration and event storage data. The CP -21 is also loaded with an ethernet 
driver chip that allows use of an `E' ethernet option board on port 2 only. 

The RAM battery is enabled at shipping time by the factory. The user can 
disconnect the RAM battery (to clear the RAM) by removing the link at the rear of 
the module - see figure below. 

Link for RAM 
battery 

Factory default 
Link installed 

Figure 3 -2a: CP -xx Rear View of Module 
Showing RAM Battery Link Location 
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Ordering Information 
Part No. CP -xx- P P 

P Ostions: 

Kingfisher Series II Hardware Manual 4.02 

Where 'xx' denotes CPU type 10, 11 or 21 

P 

Port Type 

Port 
Label 

Description 

0 N/A Communications interface not fitted 

S SER -S Serial interface, RS232 only 

I SER -I Isolated serial interface, RS232/RS485/RS422 

D V34 -D PSTN interface, V34 38400 bps dialup modem 

Z V22 -d PSTN low cost interface, V22 2400 bps dialup modem 

L LINE -2 or 
(LINE -L) 

2/4 wire line interface, V.23 1200bps suitable for 2 and 4 wire 
leased line (including multi -drop) and for analog radio 

V VIDEO -V Video interface (dual channel), provides picture capture in 
PE form_ JIL'U_1 VIIIIGt -_ 

E ENET -E Ethernet interface (CP -21 port 2 only) 

T ENET Ethernet interface (CP -10/11 only) 

A ENET Ethernet fibre optic interface (CP -10/11 only) 

F - Fibre optic interface 

H HART Hart / Bell 202 interface 

G - GPS (Global Positioning System) interface (CP -21 only) 

Example 1 CP -11 -SD port 2= RS232, port 3 = PSTN (dialup) 
Example 2 CP -21 -LO port 2 =2/4 wire, port 3 =not fitted 

CP -xx LED Display 

Three groups of four (4) LEDs show the status of ports 1, 2 and 3. Each port has 
Tx, Rx, RTS and CD LEDs in a vertical group. The OK LED at the top left of the 
faceplate is on when the module is operating correctly. This module consumes 
power from the +5VDC bus on the backplane. 

CP -xx LED Description 

OK ON when module is functioning OK 

Tx ON when port is transmitting 

Rx ON when port is receiving 

RTS Request to send. Set ON to begin transmitting 

CD Carrier detect. ON while a communications signal is detected. 

L2 Flashes once per second when CPU is in Standby Mode (only 
applies when using a redundant CPU) 

L1,Vbak Not used 
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CP -xx (CP -10, CP -11, CP -21) Specifications 

Processor Intel 80C386EX 

Word Size 32 Bit internal data bus 
16 Bit external data bus 

Clock Speed Selectable 16 -33MHz (Default 25MHz) 

BIOS Y 

FLASH RAM 1MB total 
64K for drivers (CP- 10/11) 

Static CMOS RAM 1MB (CP- 10/11) 
2MB (CP -21) 

Realtime clock Y. Accuracy + 1 minute /month 

Watchdog timer Y 

Status Indication Y 

Battery Life - module 
unpowered 

10 Years (CP- 10/11) 
7 Years (CP -21) 

Communication Ports 1 -3 

Comm Port 1 (RS232) 300 to 115200 Baud 

Comm Port 2 (optional) Not fitted, RS232 only, 
RS232/RS485/RS422, PSTN, PLINE, 
Radio, Video, Hart, Fibre Optic, Ethernet 
and more 

Comm Port 3 (optional) Not fitted, RS232 only, 
RS232/RS485/RS422, PSTN, PLINE, 
Radio, Video, Hart or Fibre Optic and more 

Configuration Software Toolbox 

Diagnostics Software Y 

Complex Configuration Toolbox 

RTU Address Range 1 - 249 (expandable to 2000 by using 
multiple masters) 

Communications Protocol Kingfisher, Modbus + many more 

Analog Block Processing Y 

PID Block Processing Y 

Logic Processing Ladder 

CPUs per RTU 1 or 2 

Internal Power 
Consumption 

275mA from +5VDC bus on backplane 

I/O Bus Data Rate 250 KBit/s 

CM Bus Data Rate 83 KBit/s 

Operating Temperature -20° to 70°C 

Storage Temperature -40° to 85°C 

Operating Humidity 5 to 98% RH non -condensing 
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CP -xx Connections 

The CP -xx processor modules feature up to three communications ports 
accessible by connectors on the front of the module (covered by the snap on 
cable cover). Port 1 is at the top for RS232 connections only. Port 2 and 3 can be 
configured using plug -in option boards. 

CP -1oß 
CP -11 
CP -21 

P1 

P2 

Ul 

P3 

OPTION 
BOARD 

OPTION 
BOARD 

Figure 3 -2b: CP -xx Front Module and Port Identification 

Port 1 

RJ45 Pin 
Direction RS232C 

1 OUT TXD 
2 IN RXD 
3 IN CTS 
4 COM GND (0V) 
5 IN DCD 
6 OUT RTS 
7 N/C Reserved 
8 OUT DTR 
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CP -xx Block Diagram 

CM BUS ró485 
DR VER 

I/O BUS 

Kingfisher Series II Hardware Manual 4.02 
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ró485 
DRIVER 
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RAM 
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POWER 
MANAGEMENT 
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UART 

RS 232 
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Option board 
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VIDEO or Ethernet - 
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1 

Eternal 
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Option board 
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PORT PORT 

PUIG -IN OPTION BOARD PWG-IN OP11ON BOARD 
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Chapter 4 Series II Communication Modules 

4.1 MC -10/11 Multi Communications Module 

The multi communications module for the Series II Remote Terminal Unit 
provides additional ports in any RTU configuration. This module has up to three 
independent communications ports. Ports 2 and 3 may use optional plug -in option 
boards while port 1 is fixed as RS232C. 

This module consumes power from the +5VDC bus on the backplane. It also 
requires to +12VDC. Up to five MC -10/11 modules can be installed in any I/O slot 
of a 4, 6 or 12 slot backplane. An RTU may have up to a total of 16 ports. 

MC -xx Part Numbers 

Ordering Information 
Part No. MC ->x- P P 

P Options: 

Where 'xx' denotes MC type 10 or 11 

Pori Type Port Labei Description 

0 N/A Communications interface not fitted 

S SER -S Serial interface, RS232 only 

I SER -I Isolated serial interface, RS232/RS485/RS422 

D V34 -D PSTN interface, V34 38400 bps dialup modem 

Z V22 -d PSTN low cost interface, V22 2400 bps dialup modem 

L LINE -2 (or 
LINE -L) 

2/4 wire line interface, V.23 1200bps suitable for 2 and 4 wire 
leased line (including multi -drop) and for analog radio 

V VIDEO -V Video interface. Provides picture capture in JPEG format 

F - Fibre optic interface 

H HART Hart / Bell 202 interface 

Example 1 MC -11 -SD port 2= RS232, port 3 = PSTN (dialup) 

MC -xx LED Display 

Three groups of four (4) LEDs show the status of ports 1, 2 and 3. Each port has 
Tx, Rx, RTS and CD LEDs in a vertical group. The OK LED at the top left of the 
faceplate is on when the module is operating correctly. 

MC -xx LED Description 

OK ON when module is functioning OK 

Tx ON when port is transmitting 

Rx ON when port is receiving 

RTS Request to send. Set ON to begin transmitting 

CD Carrier detect. ON while a communications signal is detected. 

L1,L2,Vbak Not used 
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MC -10/11 Specifications 

Processor Intel 80C386EX 

Word Size 32 Bit internal data bus 
16 Bit external data bus 

Clock Speed 25MHz 

BIOS Y 

FLASH RAM 1MB 

Static CMOS RAM 1 MB 

RTC Y 

WDT Y 

Status Indication Y 

Communication Ports 1 -3 (1 fixed, 2 option ports) 

Port 1 (RS232) 300 to 115200 Baud 

Port 2 (Optional) 

__ 

Not fitted, RS232 only, 
RS232/RS485/RS422, PSTN, PLINE, 
Radin ±mnrá__- 

Port 3 (Optional) Not fitted, RS232 only, 
RS232/R485/RS422, PSTN, PLINE, 
Radio + more 

Configuration Software Toolbox 

Diagnostics Software Y 

Communications Protocol Kingfisher, Modbus RTU + many more 

MC- 10/11s per RTU 5 

Internal Power Consumption 275mA from +5VDC bus on backplane 

CM Bus Data Rate 83.3/250 KBit/s 

Operating Temperature -20° to 70 ° C 

Storage Temperature -40° to 85° C 

Operating Humidity 5 to 98% RH non -condensing 

MC -10/11 Block Diagram 

BUS 

CM BUS RS485 
uP 

BCC386EX 
32MHz 

FLASH 
RAM 

TM 

RAM 
T M 

DRIVER 

4 

RESET 

POWER 
MANAGEMENT h 

UART 

RS 232 

PORT T 

Option board 
(RS232,485/422 
RAOO,PUNE,PSTN, 
VIDEO ( 

RTC 

Option board 
(RS232k1 85/422 
RADIO,PUNE,PSTN, 
VIDEO( 

1 
PORT 2 PORT 3 

PLUG -IN OPTION BOARD PLUG -IN OPTION BOARD 
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MC -10/11 Connections 

The MC -10/11 module features up to three serial ports accessible by RJ45 
connectors on the front of the module and covered by the snap on cable cover. 
Port 1 is at the top for RS232 connections only. Port 2 and 3 can be configured 
using plug -in option boards. 

MC-10 
MC-11 

J 

=2_ 
P1 

P2 

no 

OPTION 
BOARD 

OPTION 
BOARD 

Figure 4 -2b: MC -10/11 Front Module and Port Identification 

Port 1 

RJ45 Pin 
Direction RS232C 

1 OUT TXD 
2 IN RXD 
3 IN CTS 
4 COM GND (OV) 
5 IN DCD 
6 OUT RTS 
7 N/C Reserved 
8 OUT DTR 

- 37 - 

RJ45 Plug RJ45 Socket 

8 

8 

I I 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 40 of 289



Kingfisher Series Il Hardware Manual 4.02 

Chapter 5 CP -xx Option Boards 
(Also for MC- 10/11, LP -1) 

Communication Option Boards add versatility to the Series II RTU. The option 
boards plug into the communication or processor module and can be changed by 
opening the module case, unplugging one option board and then plugging in 

another. 

CP- 10/11/21, MC -10/11 and LP -1 modules all use the same version of 
communication option boards. All references to CP -xx option boards also apply to 
MC -10/11 and LP -1 option boards. CP -xx option boards are not interchangeable 
with the older PC -1 and MC -1 option boards. 

CP- 10/11/21 and MC -10/11 modules can have option boards installed on ports 2 

and 3 while LP -1 modules can have one option board installed on port 4. 

The GPS option board is only supported by the CP -21 module. 
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5.1 CP -xx Serial Option Board 
(Standard or Isolated) 

The isolated serial option board (I) provides an RS232C, RS485 or an RS422 
interface. The port is software configurable for any of these modes. The non - 
isolated serial option board (S) provides an RS232C interface only. When RS485 
is configured for an isolated serial option board, the RTS and CD LEDs are set on 
and when RS422 is configured the RTS LED is set on (there are no LEDs set on 
for RS232). RS485 requires a 120 -Ohm terminating resistor at each end of the 
transmission line and RS422 requires a 100 -Ohm terminating resistor at the 
receiver end of the transmission line only (please see the wiring diagrams in this 
section). 

CP -xx Serial Option Board Specifications 

Baudrate 300 - 115200 Bps 

Configuration Software Toolbox 

Internal Power Consumption 15mA from +5VDC Bus on 
backplane 

Operating Temperature -20° to 70° C 

Storage Temperature -40 ° to 85° C 

Operating Humidity 5 to 98% RH non -condensing 

RS422 Line drive 10 Receivers 

RS485 Line drive 32 Receivers 

Communications No parity bit, 8 data bits, 1 stop bit 

Isolation ('I' option board only) 2.5 kV 

CP -xx Serial Option Board Connections 

RJ45 Pin Direction RS232C RS485 RS422 

1 OUT TXD - LINE * -TX 

2 IN. RXD N/A -RX 

3 IN CTS N/A +RX 

4 COM GND (OV) GND GND 

5 IN DCD N/A N/A 

6 OUT RTS + LINE * +TX 

7 OUT 4.3V N/A N/A 

8 OUT DTR N/A N/A 

* Polarity is opposite to PC -1 and MC -1 RS485 ports. 

RJ45 Plug 

1 8 

8 

RJ45 Socket 
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RS232 Wiring Diagram (Null Modem Cable) 

RTU SERIAL 
PORT 

TXD 

RXD 

GND 

CTS 

RTS 

RS232 Wire Length: 15m max. 

RTU SERIAL 
PORT 

TXD 

RXD 

GND 

CTS 

RTS 

RS485 Wiring Diagram 

(Each RTU can transrriUreceive to any RTU, one at a time) 

RS485 Wire Length: 600m max. Line termination 
required 

120 ñ 1 
Ohm Y 

I W 
Z ri 

W 
Z 
J 

z 
I 

I 

I 

I 

W z J 
+ 

W 
z 

I 

Z 
I W W IZ Z 
I J J 
I + 

I 
0 
z 

CP-xx ISOLATED CP-xx ISOLATED CP-xx ISOLATED 
SERIAL PORT OR SERIAL PORT OR SERIAL PORT OR 
PC -1 SERIAL PORT PC -1 SERIAL PORT PC -1 SERIAL PORT 

Ill 120 

i Ohm 

CP -xx ISOLATED 
SERIAL PORT OR 
PC -1 SERIAL PORT 

CP -xx Serial Option Board RS422 4 -Wire Wiring Diagram 

(Master RTU can transmit/receive to any one outstation RTU at any time 
or each outstation can trarsmit/receive to master RTU, one at a time. 

Note: outstation I rUs cannot communicate ith each other) 

RS422 Wire Length: 1200m max. Line termination 
required 

100 fri 
Ohm 

r -- 
+ + X I 1,>+< 
Ñ Ñ i I-X- I- KIX I I I- I- 

I I I I 

CP -xx ISOLATED 
SERIAL PORT 

MASTER 
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x 
1 

I 1+ >+< A i 

I I I 

CP -xx ISOLATED 
SERIAL PORT 
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5.2 CP -xx Dial Option Board 

The dial option board ('D') provides a V34 PSTN interface. The port speed is 

software configurable. The dial option board is designed to be compliant with 
British standards that are also used in Australia and Hong Kong. The 'Z' option 
board provides a low -cost, low -speed V22 PSTN interface capable of baud rates 
up to 2400 baud. 

Three types of dial option boards have been manufactured to date. 

1. Original D option board (port label 'V34 -D') with on -board speaker. Circuit 
board is labeled 'S2 -DOB REV 1.0'. 

2. New D option board (same port label 'V34 -D') with on -board speaker and 
second soldered -on circuit board. Circuit board is labeled 'S2 -V3420 REV 
1.0' 

3. Z option board (port label 'V22 -d') with no on -board speaker. 

In order for the original dial option board to recognise dial tone and other signals, 
the AT initialisation string in the Toolbox PSTN Port Configuration needs to 
include the-country ßaÓ1 QIÌIGLGf-CIVIiM)'â. -Y shown uclvrr. 

CP -xx Dial Option Board Specifications 

Data Rate V.34, 300 to 38400 Baud (D option) 
V.22, 600 to 2400 Baud (Z option) 

RTU PSTN Port Baudrate As above 

Configuration Software Toolbox 

Line Impedance 600 ohm 

Approval AUSTEL 

Transmit level -10dBm 

Receive level -43dBm to -9dBm 

Dialing pulse or Tone 

Internal Power 
Consumption 

175mA from +5VDC Bus on backplane 

Operating Temperature -20° to 70° C 

Storage Temperature -40° to 85°C 

Operating Humidity 5 to 98% RH non -condensing 

Recommended 
Initialisation String 

New 'D': AT &FEOVOS0 =2 &W (standard setup) 

Original 'D': AT &FEOVOS0 =2XO &W 
(ignores dial tone) 
Alternative strings using country 
timing parameter: 
AT &FEOVOS0= 2 *NC40 &W (Aust) 
AT &FEOVOS0= 2 *NC22 &W (USA) 
AT &FEOVOS0= 2 *NC16 &W (UK) 
AT &FEOVOS0= 2 *NC43 &W (Jap) 

'Z': AT &FEOVOS0= 2 &C1 &W 
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CP -xx Dial Option Board Connections 

RJ45 Pin PSTN Function 

1 - 

2 - 

3 Reserved 

4 Line + 

5 Line - 

6 Reserved 

7 - 

8 - 
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5.3 CP -xx Line /Radio Option Board 

The line option board provides a Private Line or Radio interface and is software 

configurable for either of these modes. There are two revisions of the line option 

board. The original revision 'LINE-L' had a configurable output level (using 

Toolbox software). The newer revision 'LINE -2' has a fixed output level. Both 

have the same specifications. 

CP -xx Line /Radio Option Board Specifications 

Baudrate 1200 Baud 

Modulation FSK, CCITT V.23 

Carrier detect input Optical isolation 
Active low or high 
Min. input 2mA (70VDC max.) 

RTS /PTT output 

Microwave networks typically 
use a negative supply rail for the 
carrier detect circuit. The more 
positive rail should be connected 
to pin #6 (RTS/PT7) and the 
difference between the rails 
must not exceed 30VDC. 

Optical isolation 

Open collector output 

Active low 

1 
_ 

33"1"1-h- 1 °A. dL `u"'^ "'p^' 

Output impedance 30 K ohm 

Input impedance 30 K ohm 

Line termination 600 ohm 

Line configuration 2 or 4 wire 
The port is not full duplex and cannot use the 
full duplex functionality of a 4 -wire 
configuration. 
4 -wire configurations eliminate the ability to 
communicate peer to peer but allow an 
increased number of drops on one link. 

Line drive in multidrop 
configuration 

10 drops for 2 wire 
20 drops for 4 wire 

Transmit output level -6 dBm (LINE -2) 
-6 to -21 dBm software configurable (LINE -L) 

Receive level -43dBm to -9dBm 

Transmission Distance Allowing 3dB for background noise and a 

10dB fade margin, up to 24dB of cable loss 
can be tolerated. Therefore, transmission 
distance = 24 / cable loss per Km (dB). Note: if 
there are more than 2 RTUs (or other devices) 
on the line, reduce the allowable cable loss 
(24) by 1dB per additional RTU or device. 

Configuration Software Toolbox 

Internal Power Consumption 85 mA from +5VDC Bus on backplane 

Operating Temperature -20 ° to 70 ° C 

Storage Temperature -40 ° to 85 ° C 

Operating Humidity 5 to 98% RH non -condensing 

Isolation 3.88 kV 
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CP -xx Line Option Board Connections 

RJ45 Pin Direction Line / Radio 
Function 

1 OUT Tx + 

2 IN Rx + 

3 IN 12V 
4 IN GND 
5 IN CD 
6 OUT RTS /PTT 
7 IN Rx - 

8 OUT Tx - 

RJ45 Plug RJ45 Socket 

i 8 

I 8 

Connecting A Radio 

As the port is isolated it is necessary to use an external voltage source (normally 
from the RTU 'radio' connection +12V) to power not only the radio but also the 
carrier detect circuit. 

Some radios have a very low audio interface level (TX Audio), e.g. Maxon DM 

0530, DM -2850, SD -125 and Tait T2010 / 2015. These radios will most likely 
require a resistor network external to the port to drop the TX Audio level. 

Some radios (e.g. Maxon) have an internal pull up resistor to +5V on the carrier 
detect line, if +12V is used on the carrier detect opto- coupler and then run to the 
carrier detect output on the radio, the opto will always be driven. There are 
several ways to get around this: 

1. Use a radio without an internal pull up to +5V (Trio SR, possibly Tait) 
2. Modify the radio by removing the internal pull up, as per manufacturers 

instructions. 
3. Use +5V to supply the carrier detect opto circuit. (DO NOT USE +5V FROM 

THE BACKPLANE UTILUX CONNECTOR AS IT IS NOT ISOLATED) 

TX- 

RX+ 

RX- 

RTS/ PTT 

GND 

Figure 5 -3a: Line / Radio Option Board Interface 
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CP -xx 2 -Wire and 4 -Wire Line Wiring Diagrams 
(Also for PC -1, MC -1 'M' port) 

2 -WIRE LINE, POINT TO POINT 
(Ether RTU can transmit/receive, one at a time) Une termination 

required 

600 
Ohm 

T 
Tx+ 

Line termination 
required 

Tx- Rx+ x- 

RTU Port 

Line termination 
required 

600 
Ohm 

600 

T 

Ohm 

Tx+ 

Tx+ Tx- Rx+ 

olulk 
RTU Port 

Rx- 

vlllki 

4 -WIRE LINE, POINT TO POINT 
(Ether RTU can transmit/receive at any tine) 

600 
Ohm 

T 

Line termination 
required 

1 

T 

Tx- Rx+ Rx- 

RTU Port 

Line termination 
required 

600 
Ohm 

Tx+ Tx- Rx+ r- 
i LA Ail 
; RTU Port 

2 -WIRE LINE, MULTIDROP 
(Each RTU can transmit/receive to any RTU, one at a time) 

600 
Ohm 

600 
Ohm 

T 
Rx- 

Line termination 
required 

L 

r 

_I 

1 

Tx+ 

! 

Tx- 

AAA 

Rx+ R 

A' 
Tx+ 

! 

Tx- 

AAA 

Rx+ Rx 

AAA 

Tx+ Tx- 

AAA 

Rx+ Rx 

AAA 
i 

! 

RTU Port 

Line termination 
required 

600 
Ohm 

600 
Ohm 

RTU Port RTU Port 

4 -WIRE LINE, MULTI DROP 
(Master RTU can transmit/receive to any one outstation RTU at any tine 

or each outstation can transmit/receive to master RTU, one at a tine. 
Note: outstation RTUs cannot communicate w ith each other) 

600 
Ohm 

Line termination 
required 

r . 
L 

Tx+._ 
! 

Tx=-Fr+- 
AAA 

__ex- 
AAA! ! 

__Ix- 
AAA 

@x± --- 
.AAA ! 

Tx± 
! 

-7x ßx± 
AAA 

--- 
AAA ! 

Master RTU Port Outstation RTU Port ; ; Outstation RTU Port 
I 1 1 
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5.4 CP -xx Ethernet Option Board 

There are three versions of the Ethernet option board labeled E'NET-E or E'NET 
(applies to T or A options). The E option board is designed for port 2 of a CP -21 

module only while the T and A option boards are designed for port 2 or 3 of a CP- 

10/11 module. The A option board uses fibre optic cable to communicate and 
must be handled very carefully (please see below). 

CP -xx Ethernet Option Board Specifications 

E Option T Option A Option 

Baudrate 10 Mbits /s 10 or 100 Mbits /s' 
- auto ranging 

100 Mbits /s 

Compliance Ethernet/IEEE 802.3 
10base -T 

Ethernet/IEEE 802.3 
10base -T 

Ethernet/IEEE 802.3u 
100 Base -FX 

Connector RJ45 RJ45 MT -RJ 

Internal Power 
Consumption 

10mA from +5VDC 
Bus on backplane 

10mA from +5VDC 
Bus on backplane 

75mA from +5VDC 
Bus on backplane 

Operating 
Tëmpeature 

-20 ° to 70 ° C 
-- - -- -- - 

-20 ° to 70 ° C -- -- - -- 0 ° to 70°C 

Storage 
Temperature 

-40 ° to 85°C -40 ° to 85°C -40 ° to 100°C 

Operating 
Humidity 

5 to 98% RH non- 
condensing 

5 to 98% RH non- 
condensing 

5 to 98% RH non - 
condensing 

Number of 
Sockets 

24 4 4 

Functionality Client (responding) 
and Server (Initiating) 

Client (responding) 
and Server (Initiating) 

Client (responding) 
and Server (Initiating) 

Communication 
Format 

Half duplex Full duplex Full duplex 

Response Time 25ms 5ms 5ms 

RTU Hardware 
Required 

CP -21 Port 2 only CP -10/11 Port 2 or 3 CP -10/11 Port 2 or 3 

Protocols 
Supported 

TCP /IP TCP /IP, UDP TCP /IP, UDP 

Connection 
Cable 

UTP unshielded 
twisted pair 

UTP unshielded 
twisted pair 

Multimode Fibre Optic 

Early revision T op ion boards (prior to version 1.40 circuit board) will only operate at 10 
Mbits /s. 

Fibre Optic Ethernet Option Board - Recommended Handling 

If dust enters the fibre optic connector on the option board, the option board may 
no longer work. Please ensure that the dust cover (as supplied with the option 
board) is fitted whenever the fibre optic cable is not connected. 
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Ethernet Option Board RJ45 Connector (E and T options) 

RJ45 Pin Ethernet Function 
1 TxD + 

2 TxD - 

3 RxD + 

4 N/C 
5 N/C 
6 RxD - 

7 N/C 
8 N/C 

RJ45 Plug RJ45 Socket 

1 8 

8 

CP -10/11 Ethernet LED Display (T and A options) 

CP -10/11 Description 

Tx 100Mbits /s activity. Flashes OFF when 
communicating otherwise ON continuously 

Rx 
- 

10Mbits /s activity. Flashes OFF when 
"communicating othërwise OÑ'cöntinuousljr 

RTS Collisions detected 

CD Link established (port is connected to an ethernet 
network) 

CP -21 Ethernet LED Display (E option) 

C P -21 Description 

Tx 10Mbits /s activity. Flashes OFF when 
communicating otherwise ON continuously 

Rx Link established (port is connected to an ethernet 
network) 

RTS, CD Not used 
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5.5 CP -xx Video Option Board 

Two video cameras can be connected to each video board. Pictures can be taken 
automatically by Kingfisher Picture Manager (the picture display program) or by 
using ladder logic (e.g. if a movement sensor switch is triggered) and then these 
pictures can be read by Kingfisher Picture Manager into a PC. The pictures can 
be read directly from a local or remote RTU using the communications network. 

Various camera types can be used so long as they conform to the PAL or NTSC 
standard. To test if a camera is suitable, it can first be plugged into the video 
input of an analog TV. Most Australian video cameras use PAL signaling while 
American video cameras use NTSC signaling. The option board is fitted with 2 
SMB male connectors. 

When installing the video camera it is important to avoid grounding the camera. 
Grounding the camera (e.g. by attaching a metal camera to a steel pole mounted 
in the ground) can cause an earth loop between the camera and the RTU which 
will cause distortion of the video pictures. Video cameras should only be earthed 
by the RTU (the cable shield is earthed by the RTU when the video lead is 
connected). 

Both the resolution (number of pixels) and quality factor (picture clarity) of video 
pictures are configurable in the RTU. It takes longer to capture a video picture 
that has a higher resolution and it takes more memory to store a picture with a 
higher quality factor. 

CP -xx Video Option Board Specifications 

Configuration Software Kingfisher Toolbox 

Picture Uploading / Viewing Software Kingfisher Picture Manager 

Video Input Socket Type SMB Male (on option board) 

Video Input 1 75ohm composite video (analog) * 
PAL or NTSC 

Video Input 2 75ohm composite video (analog) * 
PAL or NTSC 

Signal Input Levels 0.5Vpp to 2Vpp (peak to peak) 
1Vpp recommended 

Video Cable Recommendations RG -59 up to 100m 
RG -6 up to 250m 
RG -11 up to 400m 

Internal Power Consumption 300mA from +5VDC Bus on backplane 

Operating Temperature -20 to 70 DegC 

Storage Temperature -40 to 85 DegC 

Operating Humidity 5 to 98% RH non -condensing 

* The video input can be powered using the video output from analog TVs, VCRs 
and camcorders (typically 1Vpp). 
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CP -xx Video Option Board Block Diagram 

Composte 0- 
Video 
Inputs O-- 

2:1 

MUx 
Video 
ND 
Chip 

PAL 
Reference 
Frequency 

NTSC 
Reference 
Frequency 

A 

2561® 
VRAM 

/ 
Ctrl 

12C BUS 

Video Picture Capture Time 

Resolution 
(WxH Pixels) 

Approximate 
Capture Time 

Per Picture 
(Seconds) 

--2.7-- - PM 1g9x9F R -- 
PAL, 176x144 1.0 
PAL, 88x72 0.5 
NTSC, 320x240 To Be Advised 
NTSC, 160x120 TBA 
NTSC, 80x60 TBA 

Video Picture Approximate File Sizes 

Digital 
Signal 

Processor 
(80Iá3 RAM 

Host 
Port 

Read 

Write 

Program 
mable 
Logic 

Device 

8 Data 

/ 
2 Addr 

Interrupt 

Quality 
Factor 
(1-100) 

Approximate File Size (KBvtes) 
PAL 
352x288 

PAL 
176x144 

PAL 
88x72 

NTSC, 
320x240 

NTSC, 
160x120 

NTSC, 
80x60 

10 3.1 1.8 1.0 TBA TBA TBA 
20 3.5 2.3 1.3 TBA TBA TBA 
30 3.9 2.6 1.4 TBA TBA TBA 
40 4.3 2.9 1.5 TBA TBA TBA 
50 4.6 3.3 1.6 TBA TBA TBA 
60 5.0 3.4 1.8 TBA TBA TBA 
70 5.6 3.9 1.9 TBA TBA TBA 
80 6.8 4.8 2.1 TBA TBA TBA 
85 8.1 5.4 2.4 TBA TBA TBA 
90 10.5 6.5 2.9 TBA TBA TBA 
95 16.0 9.3 3.9 TBA TBA TBA 
99 47.2 20.0 7.0 TBA TBA TBA 
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Picture Upload Time 

The upload time for a picture is dependent on 

The number of video messages required to transmit the picture (128 
picture bytes are transferred by each video message) 
The time it takes for each video message to be transmitted and 
acknowledged 

The typical message times are shown below. 

Comms Type Message Time 
Approx. # 

(Seconds) 

Radio 1200 Baud 
Pre Tx= 300ms, Post Tx =100ms 

2.3 

Private Line 1200 Baud 
Pre Tx =50ms, Post Tx =10ms 

1.6 

9600 Baud Serial 0.36* 

_336oí Baúd Serial 
-. 

- -- 0:25e 

38400 Baud Serial 
1 

0.24* 

If Pre Tx and Post Tx delays are used then add 2 x Pre Tx and 2 x Post Tx to 

the Message Time 
# Message Time = 138 bytes video message + 200ms Turnaround time + 10 

bytes Acknowledgment. 10 bits are used to transmit each byte. 

Example: A 10Kbyte Picture is to be uploaded using a 1200 Baud Radio. 

Number of video messages required 
= 10,000 bytes / 128 picture bytes per message = 79 messages (rounded up) 

Upload time = 79 messages x 2.3 seconds / message 
= 182 seconds 
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5.6 CP -xx Fibre Optic Option Board 

The fibre optic option board (F) provides an RS232C serial interface via a fibre 
optic cable. A fibre optic port is treated the same way as a standard serial port 
except a fibre optic cable is used for the communications medium. A fibre optic 
link offers excellent electrical isolation and a high data rate. Two fibre optic cables 
are required for each fibre optic port. 

CP -xx Fibre Optic Option Board Specifications 

Maximum Baudrate 115.2 Kbps (equivalent to RS232 
port) 

Communications No parity bit, 8 data bits, 1 stop bit 

Maximum Fibre Optic Cable 
Length 

Approx. 4km (depends on cable 
and other factors) 

Supported Fibre Optic Cables Multimode 50/125 um, 62.5/125um, 
100/140 um, and 200 um HCS 

Configuration-Software - Toolbox - 

Option Board Connectors 

(use male connectors on cable) 

Tx: ST female (light grey port) 

Rx: ST female (dark grey port) 

Power Consumption (Tx) 200 mA max. from +5VDC Bus on 
backplane 

Operating Temperature -20° to 70 °C 

Storage Temperature -40 ° to 85 °C 

Operating Humidity 5 to 98% RH non -condensing 

Line drive 1 Receiver (point to point) 

Electrical Isolation 15 kV 

TX RX 

RX TX 
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5.7 CP -xx Hart Option Board 

The Hart option board provides a Bell 202 interface to devices supporting the 
Hart protocol. 

Each Hart option board can be used to communicate with up to 15 Hart devices. 
When communicating with a single Hart device (point to point installation), both 
analog and digital data can be read. When communicating with multiple Hart 
devices (multidrop installation) only digital data can be read. 

Up to two Hart option boards can be installed on the one RTU allowing up to 2 

point to point circuits or 2 multidrop circuits. 

If using two separate point to point circuits and reading analog data, the RTU 
analog input channels must be isolated from each other. 

Hart Option Board Specifications 

IBaudrate 1200 Baud, '/2 Duplex 

Modulation Bell 202 

Logical Frequencies 1 = 1200 Hz 
0 = 2200 Hz 

Configuration Software Toolbox 

Internal Power Consumption 1 mA from +5VDC Bus on backplane 

Operating Temperature -20° to 70° C 

Storage Temperature -40° to 85° C 

Operating Humidity 5 to 98% RH non -condensing 

Maximum No. Hart Devices 15 (multidrop) 

Data Available Digital and analog for point to point 
Digital only for multidrop 

Hart Option Board Connections 

RJ45 Pin Hart Function 

1 Line - 

2 -7 N/C 

8 Line + 

RJ45 Plug RJ45 Socket 

1 8 

8 

- 52 - 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 55 of 289



Hart Option Board Wiring Diagrams 

Multidrop (up to 15 Hart devices) 

50 to 500 Ohms # 

24VDCC Line +j__ 

Pow er Eiart RTU 

S upplyy* Port 

+l Line- 

Kingfisher Series II Hardware Manual 4.02 

If using two multidrop circuits on the one RTU, please ensure paver supplies are 
isolated from each other. 
# The more Hart devices that are connected, the closer the resistor value needs to 
be to 50 ohms. 

Point To Point 

HartDevice 

24VDC RTU 
Pow er 
Supply 

Analog 
Input 

Channel 

Line -t _ 

Hart RTU; 
Port 

Line +] - -- 

O 
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5.8 CP -21 GPS Option Board 

The GPS (Global Positioning System) option board allows a Kingfisher Series Il 

RTU to determine its location and synchronize its clock to universal time 
anywhere in the world. Location and time information is obtained by connecting a 

GPS antenna to the option board SMB -F connector which then allows the option 
board to communicate with nearby satellites. 

GPS Option Board Specifications 

Baudrate 19200 Baud 

Data Format 8 data bits, no parity, 1 stop bit 

Max. Update Rate 1 Hz 

Typical Acquisition Time 60 seconds (first time powered up) 
2 -6 seconds (powered down for < 2hrs) 

Operational Limits Altitude < 60,000 ft 

,.,, Portion °cc::racy .pprcx. 5m 

Antenna Type Passive 

Option Board Antenna Socket SMB Female. Antenna cable requires an 
SMB Male connector to connect. 

Antenna Cable RG174 0 -7m cable runs 
RG58 0 -20m cable runs 
RG213 0 -60m cable runs 

Configuration Software Toolbox 

Available Data Position (degrees and minutes of latitude 
and longitude) 

Time (hours, minutes and thousandths of 
seconds) 

Altitude 

Number of available satellites 

Internal Power Consumption 140 mA from +5VDC Bus on backplane 

Operating Temperature -20° to 70° C 

Storage Temperature -40 ° to 85° C 

Operating Humidity 5 to 98% RH non -condensing 
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Chapter 6 PC -1 Option Boards (Also for MC -1) 

Communication Option Boards add versatility to the Series Il RTU. The option 
boards plug into the communication or processor module and can be changed by 

opening the module case, unplugging one option board and then plugging in 

another. 

Option boards for the PC -1 and MC -1 are identical and interchangeable. All 
references to PC -1 option boards also apply to MC -1 option boards. PC -1 option 
boards are not interchangeable with the newer CP -xx option boards. 

The PC -1 processor has one RS232 port and one option port (port 2). The MC -1 

communication module has two RS232 ports and one option port (port 3). 

The part number for each option board is shown in the headings below. 
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6.1 PC -1 Serial (S) Option Board 

The serial option board provides a RS232C or RS485 interface. The port is 

software configurable for either of these modes. When RS485 is used, a 120 - 

Ohm terminating resistor is required at each end of the transmission line. 

PC -1 Serial Option Board Specifications 

Baudrate 300 - 115200 Bps 

Configuration Software Toolbox 

Internal Power Consumption 15mA from +5VDC Bus on 
backplane 

Operating Temperature -20° to 70° C 

Storage Temperature -40 ° to 85° C 

Operating Humidity 5 to 98% RH non -condensing 

Communications No parity bit, 8 data bits, 1 stop bit 

PC -1 Serial Option Board Connections 

RJ45 Pin Direction RS232C RS485 

1 OUT TXD + LINE * 

2 IN RXD N/A 

3 IN CTS N/A 

4 COM GND (OV) GND (OV) 

5 IN DCD N/A 

6 OUT RTS - LINE * 

7 OUT +12V 
low power 

N/A 

8 OUT DTR N/A 

* Polarity is opposite to CP -xx 

RJ45 Plug 

1 8 

8 

RJ45 Socket 

RS485 Wiring Diagram 

Please see CP -xx Serial Option Board RS485 Wiring Diagram. 
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6.2 PC -1 2 -Wire Line (P) / Radio (R) Option Board 

The PC -1 'P' option board is only suitable for point to point connections. For 

multidrop connections please use the PC -1 'M' option board. The P option board 

has an internal line termination of 600 ohms. An external line termination resistor 
is not required. 

PC -1 2 -Wire Line I Radio Specifications 

TXA Modulated transmit analog output FSK, V.23 at 1200 Baud Signal 
Level 1.2 Vpp 

RXA Modulated receive analog input, FSK CCITT V.23 at 1200 Baud 
Signal Level 100m Vpp to 1 Vpp 

CTS Clear to send input. Active low. Not currently supported by software 

GND 0 Volt common 

DCD Carrier detect input. Active low, pull down by external open collector 
transistor 2mA max. 

RTS Request to send, Open collector transistor. Active low. 30VDC max at 
20mA max. Connected to PTT circuit of radio to key transmitter 

+12V Low power supply for Maxon radios with internal series resistor for 
current limiting (Not to be used for powering other radios.) 

PC -1 Radio Option Board Connections 

RJ45 Pin Direction Radio Function 
1 OUT TXA 
2 IN RXA 
3 IN CTS 
4 COM GND (OV) 
5 IN DCD 
6 OUT RTS 
7 OUT +12V low power 

PC -1 2 -Wire Line Option Board Connections 

RJ12 Pin 2 -Wire Line Function 
2 Line + 

5 Line - 

RJ12 Plug RJ12 Socket 

1 6 

1 

6 
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PC -1 2 -Wire Line Wiring Diagram 

(Line termination 
inside module) 

Line+ 
r , 

600 
Ohm 

RTU Port 
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2 -WIRE LINE, POINT TO POINT (Une termination 

Line+ 
inside modut) 

Line- Line- , 4 
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6.3 PC -1 4 -Wire Line (M) 

The line modem option board (V.23 1200 Baud FSK) provides a telephone line 

interface and data exchange function for remotely connected units over leased 
wire circuits - 2 and 4 wire. The unit can be connected to perform the following 
functions: 

1. 2 wire point -to-point 
2. 2 wire multi -drop 
3. 4 wire point -to-point 
4. 4 wire multi -drop 

These functions /configurations are simply achieved in the way external 
connections and terminations are made for the four (4) wires. A termination box 

and termination resistors are supplied with each unit. 

PC -1 4 -Wire Line Option Board Specifications 

Data Rates and Modulation 1200 Bps CCITT V.23FSK 

Data Pump SSI312 

Equaliser (adaptive) Y 

Transmit Level -10dBm in 2x 600 ohm 

Scrambler /Descrambler Y 

Receive Level OdBm to -43dBm 

Data Formats Asynchronous 

Bit Error Rate (BER) 1e @ S/N 22dB 

Connection 2 or 4 wire RJ12 

Termination 600ohm at each end of line per pair 

Line Isolation 4KV 

Line drive in multidrop configuration 10 drops for 2 wire 
20 drops for 4 wire 

PC -1 4 -Wire Line Option Board Connections 

RJ12 Pin 4 -Wire Line 
Function 

2 Tx + 

3 Rx + 

4 Rx - 
5 Tx- 

RJ12 Plug RJ12 Socket 

1 6 

6 

PC -1 4 -Wire Line Option Board Wiring Diagrams 

Please see CP -xx Line Option Board wiring diagrams. 
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Chapter 7 Series 11 110 Specifications 

This chapter contains general specifications and wiring information for Series II 

I/O modules. The various types of I/O modules are listed below. 

Table 7a: Standard I/O Modules 

Part 
Number 

Description of Module I/O 
Points 

Commons 
per 

Module 

Al -1 -1 Analog Input - 4 -20mA Common Isolation 8 1 

AI -10 -1 Analog Input - High Performance 8 1 

AO -2 -1 Analog Output - 4 -20mA Channel Isolation 4 4 

RT -1 -1 RTD Input- Isolated 4 1 

DI -5 -1 Digital Input - Dry Contact 16 1 

DI -10 -1 Digital Input - Intelligent AC /DC Input 16 1 

DO -1 -1 Relay Output - 4A NO /NC 8 4 

nn -9 -1_ Ráläy Output -2A NO 16 2 

DO -5 -1 Relay Driver Output 16 2 

10 -2 -1 Digital I/O - 8 Inputs, 8 Relay Outputs 2A 16 2 

10 -3 -1 Analog I/O - 4 Inputs, 1 Output 
Digital I/O - 4 Inputs, 4 Outputs 

13 4 

10 -4 -1 Analog I/O - 2 Inputs 
Digital I/O - 8 Inputs, 2 Relay Outputs 4A 

12 3 

Table 7b: List of Fuses 

Module 
Type 

Current 
Rating 

Qty per 
Module 

RTUnet Part 
No. 

Schurter Part No. 

DO -1 10A 4 82 100 180 0034.4834 

DO -2 10A 2 82 100 180 0034.4834 

10 -2 7A 1 82 100 190 0034 -4831 

10 -3 7A 1 82 100 190 0034 -4831 

10 -4 7A 1 82 100 190 0034 -4831 

- 60 - 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 63 of 289



Kingfisher Series II Hardware Manual 4.02 

7.1 Analog Modules for the Series Il RTU 

Analog modules provide inputs and outputs with continuous values, as compared 
with digital input and output modules which have discrete values of ON or OFF. 

Analog modules convert analog signals to digital words (two bytes), or digital 
words to analog signals depending on whether the module is an input module or 
an output module. 

Hardware Description of Analog Modules 

Inputs 
The #Al data table is a storage location within the Series II CPU where the input 
information is stored. The Series II RTU has several types of analog input 
modules however the CPU does not recognise a difference between the types of 
analog modules. The Series Il RTU system is self -configuring and after power up 

each analog input channel will correspond to two bytes in the data table. 

ANALOG INPUT MODULE 

USER 
INPUT 

+ 

J 
AT- 

1 

T SERIES II 

CPU 

DATA 
TABLE 

#AI 

Figure 7 -1a: Analog Input Block Diagram 

The analog inputs are isolated from the logic side and modules generally have 
isolated power supplies for powering field transducers. The input modules provide 
filtering and surge suppression to protect. 

Outputs 
The. #AO data table is a storage location within the Series ll RTU where the 
output information is stored. The Series II RTU does not recognise the difference 
between the types of analog outputs. The Series II system is self -configuring and 
after power up each analog output channel has a corresponding two -byte value in 

the data table. 

DATA 
TABLE 

#AO 

SERIES II 

CPU 

ANALOG OUTPUT MODULE 

T 
ó `n. cc W 

ci ó 0 
_7 

Q nác 
`v V 

C1 

o 
z 

S o 

USER 
LOAD 

w 
- + 

F- J 

Figure 7-1b: Analog Output Block Diagram 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 64 of 289



Kingfisher Series Il Hardware Manual 4.02 

Connecting An Analog Input 
An analog device (or transducer) can be connected using loop power (power from 
the module) or the analog device can be self powered. 

A loop- powered analog device behaves like a variable load on the module. It is a 

two -wire device with the positive wire being connected to the module's +24V 
output and the negative wire being connected to the analog input of the module 
as illustrated below. 

r 
Analog I +24V 

Input 
Module 

Analog 
7 Input 

oV 

Loop Powered 
Analog Input 

A AGIL = GU U G. V 
:lló 1-Jeh LVGA I:P e O current-supply to the .nodule. r SG.( - 

powered device has 3 wires. One wire is connected to a +24V external supply 
(this voltage can also be supplied by the module). The second wire is connected 

- to the analog input of the module and the third wire is connected to the module's 
ground pin as illustrated below. 

r 
Analog 
Input 

Module 
Analog 
Input 

ó 

0 

Self Powered 
Analog Input 

CPU Interface to Analog Modules 
The Series II RTU uses the data within the #AO and #AI data tables to drive or 
record analog values as shown in the above figures. Each analog value is 
comprised of 16 bits. The most significant bit is the sign bit. 12 bits are used to 
store the analog value and the three least significant bits are not used (a 12 bit 
analog to digital converter is used). Analog values are stored as a number in the 
range 0 to 32760 representing 0 to 100%. 
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Performance Measures 
The performance of analog modules can be measured by resolution, accuracy, 

linearity, and cross -channel rejection. Resolution of the module is the weight 

assigned to the least significant bit in the conversion process. For example, 5 

µA/bit is the resolution of the analog current output module. A module with 10 

tA/bit has half the resolution. The resolution of a module is determined by the 

converter used in the analog module. The accuracy of the module is dependent 

upon the tolerances of components used in the module's circuitry. Accuracy is the 

maximum difference between the expected and measured values. Linearity is the 

difference between the measured change and the ideal one LSB change between 

any two adjacent channels. Cross channel rejection is the influence on one 

channel when the input to another channel is changed. 

Field Wiring 
Connections to an analog module from user devices are made to screw terminals 

on a removable 20- terminal connector block mounted on the front of the module. 

Actual terminals used are shown in the specifications for the individual modules. 

Technological advances used in the analog modules are aimed at making 

equipment smaller, faster, or more sensitive. This effort increases the concern for 
electrical noise. Therefore, shielding and grounding are important when installing 

a Series II RTU system. It is impossible to provide a practical guide for installation 
of equipment that covers all possible situations._ However, some guidelines are 

suggested below. To minimise capacitive loading and noise, all field connections 
to the module should be wired to the I/O terminal board using a good grade of 
twisted, shielded instrumentation cable. 

Shielding for Analog Input Modules 
Generally, the shield for inputs to a module should be grounded at the analog 
source with one point on the shield tied to the module as shown in the following 
figure. 

INPUT MODULE 
(8 CHANNEL) 

_S 

Tx Analog Source 

/--/j7-7 Connected to frame ground 
(by module) 

Figure 7 -1c: Shield Connections for Analog Input Modules 
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Shielding for Analog Output Modules 
For analog output modules, the shield is normally grounded at only the source 

end (the module). The shield connection provides access to the backplane (frame 

ground) resulting in superior rejection of noise caused by any shield drain 

currents. In extreme noise environments, a ground braid may be used to connect 

the frame ground on the base plate connector to earth ground. This additional 

connection will bypass noise around the module. An internal link is factory fitted 

on each module for the GND connection and may be removed where high 

isolation for cabling is required. 

OUTPUT MODULE 
(4 CHANNEL) 

-4 

_S 

? 7 -7 Connected to frame ground 
(by module) 

Analog Load 

Figure 7-1d: Shield Connections for Analog Output Modules 
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Chapter 8 Series II Analog Modules 

8.1 Analog Input Test Circuit, 4 -20mA 

Each Series II analog input uses a 250 ohm resistor. This allows a couple of 
external resistors to be connected to a voltage source to produce a 4 -20mA input 
into the module as shown below. 

Analog 
Input 

Module 

r 
E L' J -i 

Lol I N! r' 

Anarog Input 
Test Circuit 
(4 -20 mA) 

+24V 

Analog 
Input 

820 Ohm 5K Pot 
1/2 Waft 

OV 
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8.2 AI -1 Analog Current Input - 8 Channel 

The analog input - 8 channel module for the Series Il Remote Terminal Unit 

provides eight input channels, each capable of converting an analog input signal 

to a digital signal for use as required by your application. This module provides 

two input ranges. The default range is 4 to 20mA with user data scaled so that 

41.1A corresponds to a count of 0 and 20mA corresponds to a count of 32760 with 

each 1000 counts representing 0.5mA. A link on the rear of the module selects 4- 

20mA or 0 -20mA for all channels. 

The module can also be factory modified to handle voltage inputs of 0-5V DC or 

1 -5V DC. 

Conversion speed for each of the eight channels is 20 µS and this provides an 

update rate of two milliseconds for the module. Resolution of the converted signal 

is 12 bits binary (1 part in 4096) over the range. The placement of the 12 bits 

from the A/D converter in the #AI data word is shown below. 

MSB LSB 

( 
01 D11 I D10 I D9 I D8 I D7 I D6 D5 I D4 1 D3 D2(D11DO 0 01 0 

If the current source is reversed into the input or 1s !ess than the low end of the 

current range, then the module will output a data word corresponding to the low 

end of the current range (0000H in #AI). If an input which is out of range is 

entered (i.e. greater than 20mA), the A/D converter will output up to full scale 

(corresponding to 7FF8H in #Al). 

Scaling of the input is shown below. 

3276Ó 

Raw 
Value 
(decimal) 

0 

3276Ó 

Raw 
Value 
(decimal) 

0 4 20 0 20 

Current (mA) Current (mA) 

(4 to 20mA range) (0 to 20mA range) 

Figure 8 -2a: Al -1 Scaling for Analog Current Input 

Input protection for the module is sufficient to guarantee operation with reduced 

performance with up to 1500V common -mode. The module provides electrical 

isolation of externally generated noise between field wiring and the backplane 

through the use of optical isolation. 

To minimise the capacitive loading and noise, all field connections to the module 

should be wired using a good grade of twisted, shielded instrumentation cable. 

The shields can be connected to GND. The GND connection provides access to 

the backplane (frame ground). 
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Link for 4 -20mA 
operation. Remove 
for 0 -20mA 
operation. 

Factory default: 
Link installed 

Figure 8 -2b: Al -1 Rear Module and Link Location 

Eight red LEDs labeled Al to A8 on the face plate are ON when current is 1% 

above the input range (i.e. 4.16mA for 4 -20mA and 0.2mA for 0 -20mA range). A 
green LED at the top of the face plate is ON when the module is operating 
correctly. This module also consumes power from the +5VDC and +12VDC bus. 
A 24VDC isolated converter is used to provide power to the ADC and any loop 
power requirement. 

An insert goes between the inside and outside surface of the hinged door. The 
surface towards the inside of the module (when the hinged door is closed) has 
circuit wiring information and circuit identification information can be recorded on 
the outside surface. The outside left edge of the insert is color -coded blue to 
indicate a low- voltage module. 

This module can be installed in any I/O slot of a 4, 6 or 12 -slot backplane. Up to 
10 Analog Current Input modules can be installed on a single 12 -slot backplane. 
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AI -1 Specifications 

Input Current Ranges 4 to 20mA and 0 to 20mA 

Input Voltage Ranges 1 to 5V and 0 to 5V * 

Calibration Factory calibrated to 5µA 

Update Rate 2 msec (all eight channels) 

Absolute Accuracy 0.1% full scale + 0.1% reading 

Resolution 12 bit (no sign bit) 

Common Mode Voltage 1500 Volts 

Linearity <1 Least Significant Bit 

Isolation 3000 Volts RMS between field and logic 

Common Mode Rejection >70 dB at DC; >70 dB at 60 Hz 

Cross -Channel Rejection >80 dB from DC to 1 kHz 

Input Impedance 250 ohms (Current input) or 100 K ohms* (Voltage 
input) 

input Filter Response -2 kHz - 

Output Power 24VDC @ 400mA Isolated (10W) 

Operating Temperature -20 to 70 DegC 

Storage Temperature -40 to +85 DegC 

Operating Humidity 5 to 98% RH non -condensing 

* Analog inputs can be modified from current inputs to voltage inputs by lifting one 
leg of the 250 ohm channel resistor. Each channel has its own resistor, so any 
combination of channels can be converted. If necessary, the response time of the 
analog input can be improved by replacing the 250 ohm resistor with a 100K 
resistor. It is recommended that modules be returned to RTUnet for factory 
conversion if required. No responsibility will be taken by RTUnet for damage 
caused to boards during modification performed by clients. The circuit board 
resistors to change are: channels 1 - 8 = R9 - R16. Note: 
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AI -1 Block Diagram 

5 VOLT 
REF. DC/DC 

+24V LOOP SUPPLY +12V OR +24V 

LED DISPLAY 
PROTECTION 

CH1 AND FILTER +5V 

ADC OPTO 80051 MICRO RS485 H. 
ISOLATION CONTROLLER DRIVER 

PROTECTION 

CHE 1 

AND F ILTE R 

3KV AC ISOLATION 

AI -1 Wiring Diagram 

Terminals 5, 10, 15 and 20 can be used to connect the cable shield. Any 
combination of 2, 3 or 4 -wire transmitters (analog inputs) can be used on each 
module. 

CH 1 

OV 

+24VOutput 
CH 2 
SHIELD 

CH 3 
OV 

+24V Output 
CH 4 
SHIELD 

CH 5 
OV 

+24VOutput 
CH 6 
SHIELD 

CH 7 
OV 

+24V Output 
CH 8 
SHIELD 

Wiring Examples 

CH x 
+24V 
Output 

CH x 

OV 
+24V 
Output 

CHx 
OV 

Analog 
Input 

2 -wire transmitter 
(powered by module) 

3 -wire transmitter 
(powered by module) 

Analog 4 -wire transmitter 
Inputvi 

R 

(powered externally) 
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8.3 Al -10 High Performance Analog Input - 8 

Channel 

The AI -10 high performance analog input module for the Series II Remote 

Terminal Unit provides eight individually isolated input channels, each capable of 

converting an analog input signal to a digital signal for use as required by your 

application. There is also high isolation between the field terminals and the RTU 

logic. 

The Al -10 provides a 24 volt output for use with loop powered sensors. If the 

module +24V is used to supply two or more inputs, channel isolation is disabled 

between those inputs (inputs supplied by the module +24V must use the same 

ground connection which prevents channel isolation). However, isolation is still 

maintained between the field and the RTU logic. 

The Al -10 is fully compatible with previous analog input modules (AI -1 and Al -4) 

allowing for 8 input channels of 0 -20mA or 4 -20mA. However, the input wiring 

has been changed to allow for enhanced channel isolation and the raw scaling of 

each input is now 0 -32767 instead of 0 -32760 due to the greater resolution of the 

ADC. 

In addition to the default 0 -20mA input range, the Al -10 supports various current 

and voltage inputs as follows: 

Inputs 
Supported 

Selectable Range 
10mA 20mA (default) 40mA 
Standard Live Zero Standard Live Zero Standard Live Zero 

Positive Current 0 -10mA 2 -10mA 0 -20mA 4 -20mA 0 -40mA 8 -40mA 

Bipolar Current -10 to +10 N/A -20 to +20 N/A -40 to +40 N/A 

Positive Voltage 0 -2.5V 0.5 -2.5V 0 -5V 1 -5V 0 -10V 2 -10V 

Bipolar Voltage -2.5 to +2.5 N/A -5 to +5 N/A -10 to +10 N/A 

Each input has a 250 ohm load resistor mounted inside the module. If a voltage 

transducer requires a higher input impedance, these input resistors can be 

factory removed. 

The Al -10 module provides an isolated 16 -bit ADC that is fully solid state and has 

an indefinite life. The data from the 16 -bit ADC is converted to a signed 15-bit 

binary (1 part in 32768) over the range. The placement of the 15 bits from the A/D 

converter in the #Al data word is shown below. 

MSB 

± I 15 14I 13I 12I 11 
I 

10I 
9 

7I6 5I4 3 

LSB 

2I1) 
I.e. the signal range is + full scale= 32767, - full scale = 32768 

To minimise the capacitive loading and noise, all field connections to the module 

should be wired using a good grade of twisted, shielded instrumentation cable. 
The shields can be connected to ground. 

An insert goes between the inside and outside surface of the hinged door. The 

surface towards the inside of the module (when the hinged door is closed) has 

circuit wiring information and circuit identification information can be recorded on 

the outside surface. The outside left edge of the insert is color -coded blue to 

indicate a low- voltage module. 
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This module consumes power from the +5VDC and +12V DC bus. A 24VDC DC- 

DC converter mounted within the module is used to provide isolated power to the 
ADC to provide transmitter loop power (if required). 

This module can be installed in any I/O slot of a 4, 6 or 12 slot backplane. Up to 

11 Analog Input modules can be installed on each backplane. 

Module LEDs 

LEDA I LEDB I LEDC I LEDD 

LVLC1 LVLC5 FLTC1 FLTC5 
LVLC2 LVLC6 FLTC2 FLTC6 
LVLC3 LVLC7 FLTC3 FLTC7 
LVLC4 LVLC8 FLTC4 FLTC8 

LED State Description 
LED A OFF Module Fault (no power or CPU not running) 

ON * Normal 
OÏie second flash - Module Fault 

LED B OFF Normal 
One second flash Module comms failed (triggered after 15sec) 
ON Not defined 

LED C OFF Normal 
LEDD OFF 24V loop power off 

ON 24V loop power on 
FLTC1 -8 OFF Channel Normal 

ON Channel Fault (under /over range, data invalid) 
LVLC1 -8 OFF Channel Input level < 1% 

ON Channel Input level > 1% 

Note: On power up some LED's may come on for a short time. 

* Early revision modules used ON (a very fast flash) to denote module normal 
and ON bright (steady ON) to denote module fault. 
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AI -10 Specifications 

Sub System Isolation The analog subsystem of the Al -10 is fully isolated 
from the RTU and digital system. 

Isolation 5000 Volts field to RTU logic 

Channel Isolation Yes. Note: channel isolation is disabled between 
channels commonly powered by the module 24V 
supply. 

Input Voltage ranges * 0-5, +2.5, +5, +10 Volts DC (software selectable) 

Input Current ranges 0-20, +10, +20, +40 mA (software selectable) 

Live Zero Software configurable (e.g. 0 -20 becomes 4 -20mA) 

Input Fully differential inputs 

Input bias current < 2 nA 
Input impedance 250 Ohm (default) 

1 Gigaohm / 100 pF (optional - the internal load 
resistors can be factory removed if high impedance 
voltage inputs are required) 

Maximum sensor source 
impedance 

10k ohms if high speed scanning is used, 100k 
ohms if medium speed scanning in use. 

Common mode range - 
active selected channel 

+12 Volts on 10V range, +7 on other ranges 

Common mode ranoe - 
non selected channel 

+15 Volts 

Common mode rejection 80 dB minimum 
Accuracy 0.1 %, 0 -50 °C 
Resolution 16 bit (15 data bits and 1 sign bit) 

Scanning Rate The actual measurement sub -system is capable of 
scanning at better than 10 millisecond per channel 
(after doing internal zero and calibration checks). In 

the 50Hz rejection mode this reduces to one 
channel per 20 milliseconds (plus time to make the 
zero and calibration checks). 

DC Fast Mode >100 readings per second 
Fast 50Hz Rejection Mode Average rate of 25 channels per second 

Fast 60Hz Rejection Mode Average rate of 30 channels per second 

Fault Mode - protection The input multiplexer integrated circuits are 
designed to withstand pulses of up to 100 Volts. In 

addition the input protection circuit will clamp 
differential mode voltages above 12 Volts and 
common mode input pulses above 28 Volts to 
ground using high speed Tranzorbs. 

Fault Mode - interference 
with other channels 

The channel in fault mode (e.g. 50 Volts different to 
common potential) cannot be measured while in 

fault mode. The effect on other channels will 
depend on the input impedance of the other 
channel. With an input impedance of less than 1000 
ohms the effect of leakage currents from channels 
in fault condition of 50 Volts is likely to cause less 
than 0.1% error to the other channel. 

AC Measurements Not available in release version 1. 

Output Power Isolated 24VDC @ 160mA 
* Analog inputs can be modified from current inputs to voltage inputs by lifting one leg of 
the 250 ohm channel resistor. Each channel has its own resistor, so any combination of 
channels can be converted. If necessary, the response time of the analog input can be 
improved by replacing the 250 ohm resistor with a 100K resistor. It is recommended that 
modules be returned to RTUnet for factory conversion if required. No responsibility will be 

taken by RTUnet for damage caused to boards during modification performed by clients. 
The circuit board resistors to change are: channels 1 - 8 = R64 - R71. 
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AI -10 Wiring Diagram 

Any combination of 2, 3 or 4 -wire transmitters can be used on each module. 

CH 1+ 
CH 1- 

CH 2+ 
CH 2- 
CH 3+ 
CH 3- 
CH 4+ 
CH 4- 
+24V Output 
OV 

CH 5+ 
CH 5- 

CH 6+ 
CH 6- 
CH 7+ 
CH 7- 
cHR+ 
CH 8- 
+24V Output CH x+ 
OV CH x- 

OV 

+24V 
Output 

Wiring Examples 

CH x+ + Analog 2 -wire transmitter' 
+24V Input (powered by module) 
Output 
CH x 

OV 
LOOP 

CHx+ 
CH x- 
OV 

+24V 
Output 

CH x+ 
CH x 

3-wire transmitter' 
(powered by module) 

Analog 4 -wire transmitter 
Input (powered externally) 

I I PWR 

4-wi re transmitter 
(powered by module) 

Analog 
Input 

* When using the +24V output to power a transmitter, the negative input terminal of the 
analog input channel (2, 4, 6, 8, 12, 14, 16 or 18) must be wired to the OV terminal (10 or 
20). This will complete the current loop due to electrical isolation between the input 
channel and the module +24V supply. 

Note: Any channels sharing the same power source (e.g. +24V from module or a field 
power supply) are no longer isolated from one other. 
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8.4 AO -2 Analog Current Output - 4 Channel 

The analog current output - 4 channel module for the Series II Remote Terminal 
Unit provides four output channels, each capable of converting 12 bits of binary 
(digital) data to an analog output. Resolution of the converted signal is 12 bits 
binary (1 part in 4096). The sign bit is not used in the conversion process. The 
placement of the 12 bits within the data word is shown below. 

MSB LSB 
01 D11 

1 

D10 I D9 
1 

D8 D7 D6 I D5 I D4 I D3 I D2 I D1 I D0 01010 

If the module is sent data which is out of range (less than 0 or greater than 
32767), the software does not accept the value. 

This module provides two output ranges. The default range is 4 to 20 mA with 
user data scaled so that a count of 0 corresponds to 4mA and a count of 32760 
corresponds to 20 mA with each 1000 counts representing 0.5 pA. A range link 
(on the rear of the module) selects either 4 -20mA or 0 -20mA for all four channels. 
The default condition is 4 -20mA with the link on. The module provides a full 12 
bits of resolution in either range. Scaling of the output is as shown below. 

32760 32760 

Raw 
Value 
(decimal) 

0 4 20 
Current (mA) 
(4 to 20mA range) 

Raw 
Value 
(decimal) 

' 

0 20 
Current (mA) 
(0 -20mA range) 

Figure 8 -5a: AO -2 Scaling for Current Output 

The power source for the module is +5 volt for the logic LEDs and +12volt or +24 
volt for D/A converters via isolated DC /DC converters. 

An isolated voltage source of +24V is generated in the module to drive the 
current loop outputs and the D/A converter. The current loop drivers on the 
module are source type drivers. Two output drivers share a common DC /DC 
converter. To minimise the capacitive loading and noise, all field connections to 
the module should be wired using a good grade of twisted, shielded 
instrumentation cable. The shields should be connected to E (Shield) on the user 
terminal connector block. The E connection provides access to the backplane 
(frame ground) resulting in superior rejection,of noise caused by any shield drain 
currents. 

A green LED on the module's face plate is ON when the module is operating 
correctly. The module provides electrical isolation of externally generated noise 
between field wiring and the backplane through use of optical isolation. 

An insert goes between the inside and outside surface of the hinged door. The 
surface towards the inside of the module (when the hinged door is closed) has 
circuit wiring information and circuit identification information can be recorded on 
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the outside surface. The outside left edge of the insert is color -coded blue to 
indicate a low- voltage module. 

This module can be installed in any I/O slot of a 4, 6 or 12 slot backplane in a 
system. 

105 

Link for 4 -20mA 
operation. Remove 
for 0 -20mA 
operation. 

Factory default 
Link installed 

Figure 8 -5b: AO -2 Rear Module and Link Location 

AO -2 Load Cûrrent Characteristics 

Load Current 

80mA 

-20 70 
Ambient Temperature (DegC) 
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AO -2 Specifications 

Output Current Range 4 to 20mA and 0 to 20mA 

Calibration Factory calibrated to 511A per count 

Supply Voltage (nominal) +5V and +12VDC backplane 

Update Rate 250 msec (all channels) Determined by I/O scan 
time, and is application dependent 

Resolution 12 bit (no sign bit) 

Absolute Accuracy (0 to 20 mA) +1- 10µA at 25 DegC 

User Load 0 to 850 ohms 

Output Load Capacitance 2000 pF 

Output Load Inductance 1H 

Isolation 3000 Volts RMS between field and logic 

1500 Volts RMS between channels 

Operating Temperature -20° to 70 ° C 

Storage Temperature -40 ° to +85° C 

Operating Humidity 5 to 98% RH non -condensing 

AO -2 Block Diagram 

+12V OR +24V 

RS485 
DRIVER 

LED DISPLAY 

I 

80051 MICRO 
CONTROLLER 

DC/DC 

OPTO 
ISOLATION 

D/A 

5V REF 

DC/DC 

D/A 

OPTO 
ISOLATION 
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_.1 D/A 

t 

1 

__T 

5V REF 

I D/A 

3KV AC ISOLATION 

> 

1 

J 

CH1 

CH2 

CH3 

6 + CH4 

* 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 79 of 289



AO -2 Wiring Diagram 

CH 1+ 
CH 1- 
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Wiring Example 

CHx+ , ̂ , + 
CHx- ,' - 

SHIELD SHIELD 0--I 
CH 2- 
CH 2+ 

SHIELD 
CH 3+ 
CH 3- 

SHIELD 
CH 4+ 
CH 4- 

SHIELD 
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Analog 
Output 

4 -20 or 0 -20 mA 
Current Load 
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Chapter 9 Series ll Digital Modules 

9.1 DI -5 DC Input, 16 Channel 

The DI -5 provides 16 dry contact input points in one group with common power 
for field contacts. Input characteristics are compatible with a wide range of user - 
supplied input devices, such as: push buttons, limit switches and electronic 
proximity switches that provide dry contact closures or using the alternative 
connection to common can accept inputs of 10 to 28 Volts DC. Closure of the 
field contact results in a logic 1 in the input status table ( %Dl). Power to operate 
the field devices is supplied by the module. 

The DI -5 counter module is similar to the DI -1, 16 channel digital input module 
(the DI -5 also has 16 digital inputs and can act like a DI -1). However, the DI -5 
also counts pulses on the first 4 digital inputs. It is able to count up to 10kHz on 
inputs 1 and 2 and can count up to 255Hz on inputs 3 and 4. Inputs 5 to 16 are 
normal digital input channels. The pulse total and the pulse rate for each of the 
first 4 digital inputs are stored in internal registers. 

LED indicators which provide the ON /OFF status of each point are located at the 
top -of t tee- module -Thies LEû block has-four Vertical "columns with fóur red LEDs in 
each column, the left two columns labeled Al through 8 (points 1 through 8) and 
the right two columns labeled B1 through 8 (points 9 through 16). An insert goes 
between the inside and outside surface of the hinged door. The surface towards 
the inside of the module (when the hinged door is closed) has circuit wiring 
information, and circuit identification information can be recorded on the outside 
surface. The outside left edge of the insert is color -coded blue to indicate a low - 
voltage module. This module can be installed in any I/O slot of a 3, 4, 6 or 12 slot 
backplane system. 
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DI-5 Specifications 

Output Power 12VDC @ 80mA (1VV) isolated, supplied by module 

Input Voltage Range + 10 to 28 VDC (can use reverse polarity) 

Inputs per Module 16 

Isolation 1000 Volts RMS between field and logic 

Contact Current 4mA (typical) 

Input Characteristics: 

On -state Current 

Off -state Current 

On response Time 

Off response Time 

4.3mA minimum 

1mA maximum 

Digital Inputs 1 and 2: 50µs maximum 
Digital Inputs 3 and 4: 500µs maximum 
Digital Inputs 5 to 16: 10ms maximum 

Digital Inputs 1 and 2: 5011s maximum 
Digital Inputs 3 and 4: 5001.1.s maximum 
Digital Inputs 5 to 16: 17ms maxima um 

Operating Temperature -20 ° to 70° C 

Storage Temperature -40 ° to 85° C 

Operating Humidity 5 to 98% non -condensing 

Pulse Totalisation Digital Inputs 1 to 4: 0 -65535 Pulses 

Pulse Rates / Frequency Digital Inputs 1 and 2: 10kHz maximum 
Digital Inputs 3 and 4: 255 Hz maximum 
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Dl -5 Wiring Diagram 

r 
INTERNAL 
CRCUITRY 

- - -r 
-r-- 

CH 1 

CH 2 FIELD CONTACT 

CH 3 CH x p Powered by 
CH 4 +12V module 
CH 5 

CH 6 
FIELD CONTACT CH 7 

CH 8 
CH x m--- s + External 

power supply +12V Output 
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Wiring Examples 

OV/ Common OV 

CH 9 polarity can 

CH 10 be reversed. 

CH 11 

CH 12 

CH 13 

CH 14 
CH 15 
CH-le 

+12V Output 
OV/ Common 
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9.2 DI -10 AC or DC Input, 16 Channel 

The DI -10 provides 16 input points in one group with common power for field 
contacts. The inputs are designed for wide ranging DC and AC input signals from 
external devices. Input characteristics are compatible with a wide range of user - 
supplied input devices, such as: push buttons, limit switches and electronic 
proximity switches. Closure of the field contact results in a logic 1 in the input 
status table ( #DI). Power to operate the field devices can be supplied by the 
module. The inputs are also designed for wide -ranging DC and AC input signals 
from external devices. 

The DI -10 module provides all the functionality of the DI -1 and DI -5 modules 
except the field voltage polarity cannot be reversed. It has software configurable 
debounce filters, channel inversion and Sequence -of- Events recording selectable 
on any channel(s). Frequency, pulse or quadrature counting can also be 
configured for any 7 input channels. Note: some early release DI -10 modules 
require a factory firmware upgrade to make use of the extended functionality. 

LED indicators that provide the ON /OFF status of each point are located at the 
top of the module. This LED block has four vertical columns with four red LEDs in each column, the left two columns labeled Al through 8 (points 1 thro_ uah 81 and the right two coiümns látiélëd B1-thro-ugh 8 ( poiints 9 through 16). An insert goes 
between the inside and outside surface of the hinged door. The surface towards 
the inside of the module (when the hinged door is closed) has circuit wiring 
information, and circuit identification information can be recorded on the outside 
surface. The outside left edge of the insert is color -coded blue to indicate a low - voltage module. This module can be installed in any I/O slot of a 3, 4, 6 or 12 slot backplane system. LED indicators are also provided to indicate microprocessor 
running and field voltage supply present. 

Configurable Functions 

The first 4 channels are high speed inputs, capable of counting up to 10 kHz; the other 12 inputs can count up to 1 kHz. The DI -10 module has 7 user -configurable 
counter inputs, which appear as 16 -bit unsigned integer values in the analog input registers. These can each bé configured as frequency counters for any input channel to 1 Hz resolution, or pulse counters, or quadrature counters which work with quadrature inputs on pairs of channels. 

Channel inversion can be configured on any input channels. Normally a high voltage level applied to a digital input channel will result in a logical 1 state in the digital input register, and the LED on the front panel of the module being set ON. A low voltage level will result in a logical 0 state in the digital input register, and the LED will be OFF. By configuring channel inversion, the situation is reversed: a high voltage level results in a logical 0 state and the LED is set OFF; a low voltage level results in a logical 1 state and the LED is set ON. 

Software Debounce Filters can be configured for any input channel, with a time constant from 1 millisecond to 250 milliseconds. When using AC inputs, the input channels must be configured with a debounce filter of 'AC Filter'. 
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Sequence -of- Events Recording 

Sequence -of- Events (SoE) recording can be configured for any input channel. 
When SoE is enabled, any event (change of state) on the input channel is logged 
to 1 millisecond accuracy. This event is automatically included in the Event Log of 
the RTU. The DI -10 module has a timer that is automatically synchronised with 
the real -time clock of the processor module. 

The DI -10 module has an internal buffer with enough space for 1000 events. The 
DI -10 module can therefore cope with bursts of up to 1000 events at a time. 
Events are uploaded into the processor module at a maximum rate of 100 events 
per second allowing the DI -10 module to cope with events at a sustained rate of 
100 events per second. 

6I -10 Specifications 

Output Power 12VDC @ 80mA (1W) isolated, supplied by module 

Input Voltage Range +6 to +130VDC (0 -4.9V =OFF, 5.2- 130V =ON) 
(Note: a negative DC supply can be used provided 
that the channel input voltage is more positive than 
the common) 

20 to 260VAC 

Inputs per Module 16 

Isolation 3000 Volts RMS between field and logic 
Contact Current 4mA (typical) 

On -state Current 4.3mA minimum 

Off -state Current 1mA maximum 

On response Time Digital Inputs 1 to 4: 50µs maximum* 
Digital Inputs 5 to 16: 5001..ts maximum 

Off response Time Digital Inputs 1 to 4: 50µs maximum* (DC) 
Digital Inputs 5 to 16: 500µs maximum (DC) 
Digital Inputs 1 -16: 30ms (AC) 

Operating Temperature -20 ° to 70 ° C 

Storage Temperature -40 ° to 85 ° C 

Operating Humidity 5 to 98% non -condensing 
Pulse Rates / 
Frequency 

Digital Inputs 1 to 4: 10kHz maximum* 
Digital Inputs 5 to 16: 1 kHz maximum 

Frequency Counting 1 Hz resolution on any input(s) (7 counters max.) 
Pulse Totalisation 0 -65535 Pulses on any input(s) (7 counters max.) 
Quadraturé Counting 0 -65535 Pulses on any input(s) (7 counters max.) 

Channel Inversion Selectable on any input(s) 
Debounce Filtering Time constant 1 -250 ms on any input(s) or AC Filter 

(for AC inputs). 

Sequence of Events 1 millisecond resolution 
Buffering for 1000 events, uploaded to CPU at 100 
events /second 
Selectable on any input(s) 

* Version 1.1 and older DI -10 modules are rated at 1KHz for all 16 channels. 
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Dl -10 Wiring Diagram 

r 
INTERNAL 
CIRCUITRY 

Kingfisher Series Il Hardware Manual 4.02 

CH 1 

CH 2 

CH 3 

CH 4 

CH 5 

CH6 
CH 7 

CH 8 

+12V Output 
OV/ Common 
CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 
CH 15 
/ I I +a 

+12V Output 
OV/ Common 

Wiring Examples 

FIELD CONTACT 

CH x s--- Powered by 
+12V module 

FIELD CONTACT 

CH x 5---. + External power 
supply 

0V/ (Voltage applied 
Common to input channel 

must be more 
positive than 
the common) 
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9.3 DO -1 Isolated Relay Output, NO /NC, 8 Channel 

The DO -1 provides 8 normally -open or normally closed relay circuits for 
controlling output loads. Output channels are isolated from the other channels 
and each pair of channels has a separate common terminal. The relay outputs 
can control a wide range of user -supplied load devices, such as: motor starters, 
solenoids and indicators. The user must supply the AC or DC power to operate 
the field devices connected to this module. Internal fuses protect the relay 
contacts should ratings be exceeded. 

LED indicators which provide the ON /OFF status of each point are located at the 
top of the module. The LEDs are arranged in four vertical columns with two red 
LEDs in each column. The left column is labeled Al and A2, the next column is 
labeled B1 and B2, the next column is labeled Cl and C2, and the right column is 
labeled D1 and D2. The insert in the hinged cover of the terminal strip has circuit 
wiring information. Circuit identification information can be recorded on the 
outside surface of the insert. The outside left edge of the insert is color -coded red 
to indicate a high -voltage module. 

The red LED (labeled FU) functions as a blown fuse indicator that turns ON if any 
of the fuses should blow and a red LED (labeled OK) indicates module 
communicating to the CPU mnrü !e 

DO -1 Specifications 

Outputs per Module 8 

Commons 4 (each common supplies 2 outputs) 

Relay Type Omron G6B- 2114P -US (datasheet is 
available from www.europe.omron.com) 

Rated Load (per contact) 5A at 250VAC Resistive 
5A at 30VDC Resistive 
(20A maximum per DO -1 module) 

Maximum Operating Voltage 380VAC, 125VDC 

Maximum Switching Power - Resistive 1250VA, 150W 

Maximum Switching Power - Inductive 375VA, 80W 

Minimum Load 10mA at 5VDC 

Relay Operations 100,000 minimum at 1800 operations 
per hour at rated load 

Relay Type SPDT (Single Pole, Double Throw) 

Operating Temperature -25 to 70°C (no icing) 

Humidity 5% to 85% 

Isolation 3KV coil to contacts 
500V between channel groups 

Coil Rated Voltage 12VDC @ 16.7mA 

Coil Resistance 480 Ohm @ 12VDC 

CAUTION! 
Contacts can be protected with appropriate suppression devices when wired with inductive 
loads to increase life of relays. Contacts should also be protected with external fusing. 
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Switching inductive Loads 

Relay contact life, when switching inductive loads, will approach resistive load 
contact life if suppression circuits are used. The following figures are examples of 
typical suppression circuits for AC and DC loads. The 1A, 100V diode shown in 
the DC load typical suppression circuit is an industry standard IN4001. 

DC LOAD 

JYW>` 
SERIES II 

1A, 100 
RELAY 

OUTRIT 
OR 

COM 

DC SUPPLY 

SERIES II 

AC LOAD 
RELAY 

OUTPUT MDV 
275VAC 

COM T O 
AC SUPPLY 

SERIES II 

DC LOAD 
JYYY 

1A, 10W 
RELAY -+-41- 

OUTPUT 

COM ±i 
DC SUPPLY 

Figure 9 -3a: DO -1 Suppression Circuits 

DO -1 Wiring Diagram 

INTERNAL 
CIRCUITRY 

-I- 
r --_,'__ v } CH 1 

_, l 
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-(`j I - 3 
CH 2 

I -0 
I '- - -r 7A ' ' 5 COMMON 1 

-T -- -( 61 NO -- 1 
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NO e-L-" ¡ p i v t- - ,, i 11 NC 3- CH 4 

I -_-_ ---1 7A L7_. 10 COMMON - --e_,-i-7 NC r CH 5 
I I 

I 0'. 
' Ü 

NC CH 6 
,.-T- 

COMMON 3 - - - 7A 
NO r--_- 1lì r CH 7 

1 

i -T- 1I; NO .--a_, i r 19 NC CH 8 
I 

I- -- 7A ; ,=-- 20 COMMON 
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Wiring Example 

CHx FLOAD 
POWER 
SUPPLY I 

COMMON e I t 

External Power 
Supply. Note: 
polarity can be 
reversed. 
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9.4 DO -2 Relay Output, NO, 16 Channel 

The DO -2 provides 16 normally -open relay circuits for controlling output loads 
provided by the user. The output points are arranged in two groups of eight points 
each. Each group has a common power output terminal. The relay outputs can be 
used to control a wide range of devices such as motor starters, solenoids, and 
indicators. Internal fuses protect the DO -2 relay contacts should ratings be 
exceeded. 

LED indicators which provide the ON /OFF status of each point are located at the 
top of the module. This LED block has four vertical columns with four red LEDs in 
each column, the left two columns labeled Al to A8 (channels 1 to 8) and the 
right two columns labeled B1 to B8 (channels 9 to 16). The insert in the hinged 
cover of the terminal strip has circuit wiring information. Circuit identification 
information can be recorded on the outside surface of the insert. The outside left 
edge of the insert is color -coded red to indicate a high -voltage module. 

The red LED (labeled FU) functions as a blown fuse indicator that turns ON if any 
of the fuses should blow and a red LED (labeled OK) indicates module 
communicating to the CPU module. 

DO -2 Specifications 

Outputs per Module 16 

Commons 2 (each common supplies 8 outputs) 
Rated Load (per output) 5A at 250VAC Resistive 

5A at 30VDC Resistive 
(8A maximum per common) 

Maximum Operating Voltage 250VAC, 30VDC 

Maximum Switching Power - Resistive 1250VA, 150W 

Minimum Load 10mA at 5VDC 

Contact Resistance 100 milli -ohm maximum 
Relay Operations 100,000 minimum at 1800 operations 

per hour at rated load 

Relay Type SPST -NO (Single Pole, Single Throw) 
Operating Temperature -40 to 70 °C (no icing) 

Humidity 5% to 85% 

Isolation 3KV coil to contacts 
Coil Rated Voltage 12VDC @ 16.7mA 

Coil Resistance 720 Ohm @ 12VDC 

CAUTION! 
Contacts can be protected with appropriate suppression devices when wired with inductive loads to increase life of relays. Contacts should also be protected with external fusing. 
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Switching Inductive Loads 

Relay contact life, when switching inductive loads, will approach resistive load 
contact life if suppression circuits are used. The following figures are examples of 
typical suppression circuits for AC and DC loads. The 1A, 100V diode shown in 
the DC load typical suppression circuit is an industry standard IN4001. 

DC LOAD 
__ YWL- DC LOAD 

SERIES II SERIES II 

1A. 100J 'IA, 10W 
RELAY 

OUTPUT 
OR 

RELAY 
OUTPUT 

,I 

COM COM 

DC SUPPLY DC SUPPLY 

SERIES II 

AC LOAD 
RELAY 

OUTPUT NOV 
275VAC 

COM T O 
AC SUPPLY 

Figure 9 -4a: DO -2 Suppression Circuits 

DO -2 Wiring Diagram 

Wiring Example 

CH 1 

H CH 2 
CH x - -+LOAD 

CH 3 POWER 

CH 4 COMMON SUPPLY 

CH 5 

CH 6 

CH 7 

CH 8 
COMMON 1 

LINK* 

CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 

CH 15 

CH 16 
COMMON 2 

i LINK* 

1 + 

External Power 
Supply. Note: 
polarity can be 
reversed. 

Optional link for DC SUPPLY ONLY. Enables fuse fail LED 'FU' on module. CAUTION! Damage will occur if link installed when using AC to power Common. 
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9.5 DO -5 Relay Driver Output -16 Channel 

The DO -5 provides 16 open collector output circuits for controlling the TER RLY 
002 relay board. Power for the external relay circuits is provided by the +12VDC 
bus on the backplane with a maximum of three DO -5 modules per backplane /PS- 
xx power supply. This module is identical to the DO -2 except the relays are 
located on the external relay board. 

LED indicators which provide the ON /OFF status of each point are located at the 
top of the module. This LED block has four vertical columns with four red LEDs in 
each column, the left two columns labeled Al to A8 (channels 1 to 8) and the 
right two columns labeled B1 to B8 (channels 9 to 16). The insert in the hinged 
cover of the terminal strip has circuit wiring information. Circuit identification 
information can be recorded on the outside surface of the insert. The outside left 
edge of the insert is color -coded red to indicate a high -voltage module. 

DO -5 Specifications 

IRated Voltage 12VDC 

j Operating Voltäna__ _5 to 32 VDC - 

Outputs per Module 16 

Commons 2 (8 outputs per common) 

Isolation None 

Maximum Load 
(outputs powered by module) 

50mA per channel 
800mA maximum per module 

Minimum Load 0.1mA 

Maximum Inrush 300 mA 

On Response Time 15 ms maximum 

Off Response Time 15 ms maximum 

Operating Temperature -20° to 70 ° C 

Storage Temperature -40 ° to +85 ° C 

Operating Humidity 5 to 98% non- condensing 
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DO -5 Wiring Diagram 
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LOAD CH 3 
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CH 12 

CH 13 

CH 14 

CH 15 

CH 16 
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DO -5 TER RLY 002, Relay Board SPOT - 16 Point 
The 16 point relay board is designed for use with the DO -5 module and provides 
16 SPDT voltage free output contacts. The relay contacts are terminated on a Phoenix double height PCB terminal unit arranged in a dual three way terminal 
(please see wiring diagram). These terminals can take wire sizes up to 4mm2. 

Each relay consumes 43mA @ +12VDC from the backplane power supply. An 
external supply can be connected to a screw terminal on the PCB if required (not if used with the standard cable supplied with the DO -5 module). 

LED indicators are provided for each relay on the relay board - LED ON = relay 
active. 

Relay Output Terminal Board - TER RLY 002 Specifications 

Relay Type Omron G2R -1 -E 
(datasheet is available from 
www.europe.omron.com) 

Rated Load (per contact) 16A @ 250VAC Resistive 
16A @ 30VDC Resistive 

Maximum Operating Voltage 380VAC, 125VDC 

Maximum Switching Power - Resistive 16A @ 30VDC 
5A @ 48VDC 
0.6A @ 125VDC 

Maximum Switching Power - Inductive 16A @ 12VDC 
8A @ 30VDC 
0.7A @ 48VDC 
0.45A @ 125VDC 

Minimum Load 100mA at 5VDC 
Contact Resistance 100 milli -ohm maximum 
Relay Operations 100,000 minimum at 1800 operations 

per hour at rated load 
Relay Type (per channel) SPDT (Single Pole, Double Throw) 
Operating Temperature -40 to 70 °C (no icing) 
Humidity 5% to 85% 

Isolation 5KV coil to contacts 
Coil Rated Voltage 12VDC @ 43mA 
Coil Resistance 275 Ohm @ 12VDC 
Dimensions 253mm(L) x 90mm(W) x 70mm(H) 

(280mm long with 2 end clamps) 
Mounting 35mm DIN rail 
Interface cable length 
(for connection to the DO -5 module) 

0.8m to 3.0m (made to order) 

CAUTION! 
Contacts can be protected with appropriate suppression devices when wired with inductive loads to increase life of relays. Contacts should also be protected with external fusing. 
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Relay Output Terminal Board - TER RLY 002 Wiring Diagram 
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Terminal Layout For Each Output Channel 

e 
Internal 

r 
el 

NO- Normally open contact 
C - Common 
NC - Normally closed contact 

Note: there are two connection terminals for each of the 
three relay pins (ie 2x C, 2 x NO and 2 x NC). 

----J. 

Circuitry 

Wiring Example 

When the output 
channel is set ON, 
the load is energised 

NO O--I LOAD 

POWER 

1 

External Power Supply. SUPPLY 
Note: polarity can be reversed. C I + 
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Chapter 10 Combination I/O Modules 

10.1 10 -2 Combination Digital I/O Module 

The 10 -2 combination digital I/O module provides 8 input points with one common 
power input terminal and 8 normally -open relay outputs in the same module. The 
input circuits are designed to have either positive or negative characteristics in 
that they sink or source current to /from the input devices from /to the user 
common and are arranged as one group of 8 inputs. The output points are 
arranged in one group of eight points. Each group has a common power output 
terminal. 

Input characteristics are compatible with a wide range of user -supplied devices, 
such as: push buttons, limit switches and electronic proximity switches. Current 
through an input results in a logic 1 in the input status table. Power to operate the 
field devices must be supplied by the user. 

The normally -open relay circuits are used for controlling output loads provided by 
the user. The output switching capacity of each output is 2 amps. The relay 
outputs can control a wide range of user -supplied load devices, such as: motor 
startors;-solenoids- and -indicators. Power for the internal "rèláy cirôüits is provided 
by the +12VDC bus on the backplane. The user must supply the AC or DC power 
to operate field devices. An internal fuse protects the relay contacts should 
ratings be exceeded. 

LED indicators which provide the ON /OFF status of each point are located at the 
top of the module. The LEDs are arranged in four vertical columns with four red 
LEDs in each column. The two left columns are labeled Al through 8 (input points 
1 through 8) and the two right columns are labeled B1 through B8 (relay output 
points 1 through 8). An insert goes between the inside and outside surface of the 
hinged door. The surface towards the inside of the module (when the hinged door 
is closed) has circuit wiring information, and circuit identification information can 
be recorded on the outside surface. The outside left edge of the insert is color - 
coded blue to indicate low- voltage circuits. 

This module can be installed in any I/O slot of a 3, 4, 6 or 12 slot backplane in a 
system 

10 -2 Load Current Limitations 

Operating Voltage Maximum Current Typical Number 
of Operations Resistive Lamp or Solenoid` 

240VAC, 120VAC, 
24VDC 

2 amps 0.6 amps 200,000 

240VAC, 120VAC, 
24VDC 

1 amp 0.3 amps 400,000 

240VAC, 120VAC, 
24VDC 

0.5 amps 0.1 amp 800,000 
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Switching Inductive Loads 

Relay contact life, when switching inductive loads, will approach resistive load 
contact life if suppression circuits are used. The following figures are examples of 
typical suppression circuits for AC and DC loads. The 1A, 100V diode shown in 
the DC load typical suppression circuit is an industry standard 1N4001. 

SERIES II 

RELAY 
OUTPUT 

COM 

SERIES II 

RELAY 
OUTPUT 

COM 

DC LOAD DC LOAD 

SERIES II 

1A, 10W 1A, 100V 
RELAY 

OR OUTPUT 

-1 I± COM. f-- 
DC SUPPLY 

AC LOAD 

4 

MOV 
275VAC 

o 
AC SUPPLY 

DC SUPPLY 

Figure 10-1a:10-2 Suppression Circuits 
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10 -2 Specifications 

DIGITAL INPUT SECTION 

Rated Voltage 24 Volts AC /DC (can use reverse polarity) 

Input Voltage Range 0 to 30 V AC /DC 

Inputs per Module 8 

Isolation 3000 Volts RMS between field and logic 

Input Current 4mA (typical) at rated voltage 

Input Characteristics: 

On -state Voltage 11.5 to 30 Volts AC /DC 

Off -state Voltage 0 to +4 Volts AC /DC 

On -state Current 3.2mA minimum 

Off -state Current 1 mA maximum 

On response Time 10ms typical 

Off respo se Tif fie 17ms typical 

DIGITAL OUTPUT SECTION 

Rated Voltage 24 Volts DC, 120/240 Volts AC 
Operating Voltage 5 to 30 Volts DC 

5 to 250 Volts AC, 50/60 Hz 

Outputs per Module 8 

Isolation 3000 Volts RMS between field and logic 
500 Volts RMS between groups 

Maximum Load 2 amps pilot duty maximum per output 
8 amps maximum per common 

Minimum Load 10mA 

Maximum Inrush 5 amps 

On Response Time 15 ms maximum 

Off Response Time 15 ms maximum 

GENERAL 

Operating Temperature -20° to 7 0° C 

Storage Temperature -40 ° to +85° C 

Humidity 5 to 95% non -condensing 
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10 -2 Wiring Diagram 

Note: Input and output groups have separate commons allowing separate power 
supplies 

DICH 1 

DICH 2 

DI CH 3 
DI CH 4 
DICH 5 

DICH6 
DICH7 
DICH8 
DI OV / Common 
DI OV / Common 
DOCH 1 

DOCH 2 

DOCH 3 

DOCH 4 

DO CH 5 

DOCH 6 

DOCH 7 

DOCH 8 

DO Common 
LINK * 

r 
Wiring Examples 

DI CH x 

DI OV 

FIELD CONTACT 

POWER 
SUPPLY l 

I 

External power 
supply. 
Note: polarity can 
be reversed. 

DO CH x ---- J LOAD h External Power 

POWER I Supply 
SUPPLY Note: polarity can be 

DO I + reversed. 
Common 

Optional link for DC SUPPLY ONLY. Enables fuse fail LED 
FU on module. CAUTION! Damagew ill occur if link installed 
when using AC to power DO Common. 
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10.2 10 -3 Combination Analog /Digital I/O Module 

The combination analog /digital I/O module provides four channels of analog 

inputs, one channel of analog output, four channels of 24V digital input and four 

channels of digital relay output. 

Analog Section 

This module provides two signal ranges, 0 to 20mA and 4 to 20mA. The default 

range is 4 -20mA. A link on the rear of the module selects 4 -20mA (link installed) 

or 0 -20mA I/O for all channels. 

Resolution of the converted signals is 12 bits binary (1 part in 4096). The sign bit 

is not used in the conversion process. All channels are updated four times per 

second. The placement of the bits within the data word is shown below. 

MSB LSB 

OI D11 D10 I D9 I 08 D7 I D6 I D5 I D4 D3 D2 I Di I DO 0 01 

Scaling of the input is shown below. 

0 4 20 
Qirrent (mA) 
(4 to 2OmA range) 

32760 

Rani 

Value 
(decimal) 

0 

Qirrent (mA) 
(0 to 20m4 range) 

20 

Figure 10 -2a: 10 -3 Scaling for Analog Current Input 

All inputs share a single common and all outputs share a separate common at the 

zero volt rail. 

Input protection for the module is sufficient to guarantee operation with reduced 

performance with up to 1500V common -mode. The module provides electrical 

isolation of externally generated noise between field wiring and the backplane 

through the use of optical isolation. 

To minimise the capacitive loading and noise, all field connections to the module 

should be wired using a good grade of twisted, shielded instrumentation cable. 

The shields can be connected to E. The E connection provides access to the 

backplane (frame ground). 
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Link for 4 -20mA 
operation. Remove 
for 0 -20mA 
operation. 

Factory default 
Link installed 

Figure 10 -2b: 10 -3 Rear Module and Link Location 

-Digitai- Section 

Input characteristics are compatible with a wide range of user supplied input 
devices, such as push buttons, limit switches and electronic proximity switches, 
whilst outputs can control a wide range of user supplied load devices such as: 
motor starters, solenoids and indicators. Power for the internal relay circuits is 

provided by the +12VDC bus on the backplane. The user must supply the AC or 
DC power to operate field devices. An internal fuse protects the relay contacts 
should ratings be exceeded. 

LED indicators which provide the ON /OFF status of each point and the port status 
for the SBX2 are located at the top of the module. The LED block has four vertical 
columns with four red LEDs in each column. The left two columns are used for 
SBX -2 ports, P1 and P2 and the right two columns are used for the digital input 
and outputs. LEDs labeled Al to A4 show the status of the four digital input 
channels and LEDs labeled 131 to B4 show the status of the four digital relay 
outputs. 

An insert goes between the inside and outside surface of the hinged door. The 
surface towards the inside of the module (when the hinged door is closed) has 
circuit wiring information, and circuit identification information can be recorded on 
the outside surface. The outside left edge of the insert is color -coded blue to 
indicate a low- voltage module. This module can be installed in any I/O slot of a 3, 
4, 6 or 12 slot backplane system. 
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10 -3 Analog Specifications 

ANALOG INPUTS 

Input Current Ranges 4 to 20mA and 0 to 20mA 

Input Voltage Ranges * 1 to 5V and O to 5V * 

Calibration Factory calibrated to 5µA 

Update Rate 2 msec (all four channels) 

Absolute Accuracy 0.1% full scale + 0.1% reading 

Resolution 12 bit (no sign bit) 

Common Mode Voltage 1500 Volts 

Linearity <1 Least Significant Bit 

Isolation 1000 Volts RMS between field and logic 

Common Mode Rejection >70 dB at DC; >70 dB at 60 Hz 

Cross -Channel Rejection >80 dB from DC to 1 kHz 

Input Impedance 250 ohms (100 ohms optional) 

Input Filter Response 325 Hz 

ANALOG OUTPUT 

Output Current Range 4 to 20mA and 0 to 20mA 

Calibration Factory calibrated to 68µA per count 

Supply Voltage (nominal) +5V and +12VDC from backplane 

Update Rate 250 msec (all channels) Determined by I/O 
scan time, and is application dependent 

Absolute Accuracy 0.1% full scale 

Resolution 12 bit (no sign bit) 

User Load 0 to 850 ohms 

Output Load Capacitance 2000 pF 

Output Load Inductance 1H 

Isolation 1000 Volts RMS between field and logic 

* Analog inputs can be modified from current inputs to voltage inputs by lifting one leg of 
the 250 ohm channel resistor. Each channel has its own resistor, so any combination of 
channels can be converted. If necessary, the response time of the analog input can be 
improved by replacing the 250 ohm resistor with a 100K resistor. It is recommended that 
modules be returned to RTUnet for factory conversion if required. No responsibility will be 
taken by RTUnet for damage caused to boards during modification performed by clients. 
The circuit board resistors to change are: channels 1 -4 = R 39, R41, R43 and R45 
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10 -3 Digital And General Specifications 

DIGITAL INPUTS 

Rated Voltage 24 Volts AC /DC 

Input Voltage Range 0 to +30 Volts AC /DC 

Inputs per Module 4 

Isolation 1000 Volts RMS between field and logic 

Input Current 4mA (typical) at rated voltage 

Input Characteristics: 

On -state Voltage 11.5 to 30 Volts AC /DC 

Off -state Voltage 0 to +4 Volts AC /DC 

On -state Current 3.2mA minimum 

Off -state Current 1 mA maximum 

On response Time . 10ms typical 

/ c- -r:...... 7 ... . ..:....1 - v_1 1G IJUIwc -raII - - -417 s-t pial 

DIGITAL OUTPUTS 

Rated Voltage 24 Volts DC, 120/240 Volts AC 

Operating Voltage 5 to 30 Volts DC 
5 to 250 Volts AC, 50/60 Hz 

Outputs per Module 4 

Isolation 1000 Volts RMS between field and logic 
500 Volts RMS between groups 

Maximum Load 2 amps pilot duty maximum per output 
8 amps maximum per common 

Minimum Load 10mA 

Maximum Inrush 5 amps 

On Response Time 15 ms maximum 

Off Response Time 15 ms maximum 

GENERAL 

Operating Temperature -20° to 70 ° C 

Storage Temperature -40 ° to +85 ° C 

Humidity 5 to 95% non -condensing 

Output Power 24VDC @ 125mA (3VV) Isolated 
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10 -3 Wiring Diagram 

There are three separate isolated groups - one for the analog input/output, one 

for the digital input and one for the digital output. Each group may be powered 

from a separate source. 

INTERNAL ¡ 

CIRCUITRY 

r- --¡ i-í-- 4 - '"_ - - 
Lr 10A!--- 

Al CH 1 

AICH2 
AI CH 3 

AI CH 4 

OV 

+24V Output 
A0+ 
AO- 
SHIELD 
DI CH 1 

DI CH 2 

DI CH 3 

DI CH 4 

DI Common 
DO CH 1 

DO CH 2 

DO CH 3 

DO CH 4 

DO Common 
LINK' 

Optional link for DC SUPPLY 
ONLY. Enables free fail LED 'FU' on 
module. CAUTION! Damagew ¡II 

ocor if link instaledwhen using AC 
to power IX) Common. 

Wiring Examples 

AICHx 
+24V 
Output 

AI CH x 

OV 

+24V 
Output 

Analog 2-wire trans mitter 
Input (powered by module) 

3-wire transmitter 
(powered by module) 

Al CH x + I Analog 4-wire trans mitter 
OV Input (powered extemally) 

I I PWR 

AI CH x + Analog' 4 -wire transmitter 
Inn,ir w- (powered-by-module) 

+24V WR 
Output 

r 
AO + 

AO - 

Analog 
Output 

Current Load 

FIELD CONTACT 

DI CH x --fr\ 
+24V 
Output 
DI Com. --- -1 
OV 

Link 

FIELD CONTACT 

DICHx -- + 

DI 
Common 

Powered by module 

External power 
supply. Note: polarity 
can be reversed. 

DO CH x 4)-1 LOAD 

DO 
Common 

POWER 
SUPPLY 

External Power 
Supply. Note: polarity 
can be reversed. 
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10.3 10-4 Combination Analog /Digital I/O Module 

The combination analog /digital I/O module provides two channels of analog 
inputs (optional one channel strain gauge), eight channels of 24V digital input and 

two channels of digital relay output. 

Analog Section 

This module provides two signal ranges, 0 to 20mA and 4 to 20mA. The default 
range is 4 -20mA. A link on the rear of the module selects 4 -20mA (link installed) 
or 0 -20mA I/O for all channels. 

Channel 1 can be optionally configured in the factory for a strain gauge input of 
range approximately 50mV. 5V excitation voltage is also supplied from this 

module. Calibration of the transducer can be performed using Toolbox software 
and the calibration constants are held in non -volatile memory. 

Resolution of the converted signals is 12 bits binary (1 part in 4096). The sign bit 

is not used in the conversion process. The placement of the bits within the data 
word is shown below. 

MSB LSB 

01 
D11 I D10 I D9 I DB D7 D6 I D5 I D4 D3 D2 I D1 DO I 0 

Scaling of the input is shown below. 

32760 

Raw 
Value 
(decimal) 

0 

0 4 
Current (mA) 

(4 to 20mA range) 

3276Ó 

Raw 
Value 
(decimal) 

20 0 20 
Current (mA) 

(0 to 20mA or 0 -50mV range) 

Figure 10 -3a 10-4 Scaling for Analog Current Input 

All inputs share a single common and all outputs share a separate common at the 
zero volt rail. 

Input protection for the module is sufficient to guarantee operation with reduced 
performance with up to 1500V common -mode. The module provides electrical 
isolation of externally generated noise between field wiring and the backplane 
through the use of optical isolation. 

To minimise the capacitive loading and noise, all field connections to the module 
should be wired using a good grade of twisted, shielded instrumentation cable. 
The shields can be connected to E. The E connection provides access to the 

backplane (frame ground). 
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Link for 4 -20mA 
operation. Remove 
for 0 -20mA 
operation. 

Factory default 
Link installed 

Figure 10 -3b: 10-4 Rear Module and Link Location 

Digital Section 

Input characteristics are compatible with a wide range of user supplied input 

devices, such as push buttons, limit switches and electronic proximity switches, 

whilst outputs can control a wide range of user supplied load devices such as: 

motor starters, solenoids and indicators. Power for the internal relay circuits is 

provided by the +12VDC bus on the backplane. The user must supply the AC or 

DC power to operate field devices. An internal fuse protects the relay contacts 

should ratings be exceeded. 

LED indicators which provide the ON /OFF status of each digital are located at the 

top of the module. The LED block has four vertical columns with four red LEDs in 

each column. LEDs labeled Al to A8 show the status of the eight digital input 

channels and LEDs labeled B1 to B2 show the status of the two digital relay 

outputs. 

An insert goes between the inside and outside surface of the hinged door. The 

surface towards the inside of the module (when the hinged door is closed) has 

circuit wiring information, and circuit identification information can be recorded on 

the outside surface. The outside left edge of the insert is color -coded blue to 

indicate a low- voltage module. This module can be installed in any I/O slot of a 3, 

4, 6 or 12 slot backplane system. 
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10-4 Analog Specifications 

ANALOG INPUTS 

Input Current Ranges 4 to 20mA and 0 to 20mA 

Input Voltage Ranges * 1 to 5V and 0 to 5V * 

Calibration Factory calibrated to 51.LA 

Update Rate 2 msec (all four channels) 

Absolute Accuracy 0.1% full scale + 0.1% reading 

Resolution 12 bit (no sign bit) 

Common Mode Voltage 1500 Volts 

Linearity <1 Least Significant Bit 

Isolation 1000 Volts RMS between field and logic 

Common Mode Rejection >70 dB at DC; >70 dB at 60 Hz 

Cross -Channel Rejection >80 dB from DC to 1 kHz 

Input Impedance 250 ohms (100 ohms optional) 

Input Filter Response 325 Hz 

STRAIN GAUGE (optional - note: module requires factory modification) 

Input Range 0 -50mV (max) 

Calibration Software by user and Toolbox 

Excitation Supply +5V @ 4mA (max) 

Update Rate 250 msec Determined by I/O scan time and is 

application dependent 

Resolution 12 bit (no sign bit) 

Absolute Accuracy (0 to 50 mA) 0.1% full scale + 0.1% reading 

Load Capacitance 2nF 

Load Inductance 10mH 

Isolation 1000 Volts RMS between field and logic 

* Analog inputs can be modified from current inputs to voltage inputs by lifting one leg of 

the 250 ohm channel resistor. Each channel has its own resistor, so any combination of 

channels can be converted. If necessary, the response time of the analog input can be 

improved by replacing the 250 ohm resistor with a 100K resistor. It is recommended that 

modules be returned to RTUnet for factory conversion if required. No responsibility will be 

taken by RTUnet for damage caused to boards during modification performed by clients. 

The circuit board resistors to change are: channels 1 - 2 = R85 & R41 
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10-4 Digital And General Specifications 

DIGITAL INPUTS 

Rated Voltage 24 Volts AC /DC 

Input Voltage Range 0 to +30 Volts AC /DC 

Inputs per Module 8 

Isolation 1000 Volts RMS between field and logic 

Input Current 4mA (typical) at rated voltage 

Input Characteristics: 

On -state Voltage 11.5 to 30 Volts AC /DC 

Off -state Voltage 0 to +4 Volts AC /DC 

On -state Current 3.2mA minimum 

Off -state Current 1mA maximum 

On response Time 10ms typical 

nu' - T' - j- 7....... typical vn i IJUIwc -1 I IIG 1 7 ums typical 

DIGITAL OUTPUTS 

Rated Voltage 24 Volts DC, 120/240 Volts AC 

Operating Voltage 5 to 30 Volts DC 
5 to 250 Volts AC, 50/60 Hz 

Outputs per Module 2 

Isolation 1000 Volts RMS between field and logic 
500 Volts RMS between groups 

Maximum Load 2 amps pilot duty maximum per output 
8 amps maximum per common 

Minimum Load 10mA 

Maximum Inrush 5 amps 

On Response Time 15 ms maximum 

Off Response Time 15 ms maximum 

GENERAL 

Operating Temperature -20° to 70 ° C 

Storage Temperature -40 ° to +85°C 

Humidity 5 to 95% non -condensing 

Output Power 24VDC @ 125mA (MI) Isolated 
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10-4 Wiring Diagram 

There are three separate isolated groups - one for the analog input, one for the 
digital input and one for the digital output. Each group may be powered from a 

separate source. Analog input channel 1 can be factory modified to support a 

strain gauge input. 

Wiring Examples 
r 

+E (optional) +E (5V) 

E (optional) -E (0V) 

AI CH 1 or -S -S 
+S (optional) +S 

AICH2 
OV 

+24V Output 
DICH 1 

DICH2 
DICH3 
DI CH 4 

DICH5 
DICH6 
DICH7 
DICH 8 

DI Common 
DOCH 1 

DO CH 2 

DO Common 
__i LINK' 

Optional link for DC SUPPLY 
ONLY. Enables fuse fail LED'FU' on 
module. CAUTION! Damage w ill 

ocar if link instaledw ten usirg AC 
to poser DO Common. 

AICHx e 
+24V 
Output 

AICHx 
OV 

+24V 
Output 

AiCHx 
OV 

AICHx 
OV 

+24V 
Output 

Strain gauge input 
(special order only) 

Analog 2 -wire transmitter 
Input (powered by module) 

3-wire trans mitter 
(powered by module) 

-o y 4-wire trans rllÌtter- 
(powered externally) 

a 

Input 

I 1PWR 

4-wire trans mitter 
(powered by module) 

FIELD CONTACT 

DI CH x S i Powered by module 
+24V e 
Output 

DI Com. 
OV e 

S 
I Link 

FIELD CONTACT 

Extemal power 
supply. Note: polarity 
can be reversed. 

DOCHxe--I LOAD h 
POWER 
SUPPLY 

DO I + 

Common 

External Power 
Supply. Note: polarity 
can be reversed. 
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Chapter 11 Series II Backplanes 

This chapter contains specifications, mounting details and wiring information for 
the Series Il backplane. 

Series II backplanes are available in four versions: 

BA-4 4 -slot backplane for use with a PC -1 processor only 
BA -6 6 -slot backplane for use with a CP -xx processor 
BA -12 6 -slot backplane for use with a CP -xx processor 
BA -40 4 -slot backplane for use with a CP -xx processor or as a second rack 
fora PC -1 RTU. 

Backplanes have various mounting options which allow the backplanes to be 
surface mounted (standard) or 19" rack mounted in the case of the BA -12 
backplane. Each backplane must be fitted with a power supply (except when 
using a BA-40 linked to a BA -4) and the appropriate mix of modules to meet the 
I/O and communication requirements of the RTU. An RTU must have at least one 
CPU module (CP -1, CP- 10/11/21, PC -1 or SBX -2) in order to process I/O signals 
and make these available to host devices either directly (RS -232) or via the 
communications network. 

Each backplane has power distribution, two high speed serial buses - one for I/O 
scanning and one for communications to the communications modules. The 
backplanes also have hard coded slot addresses for module addressing and a 

control line driven by the processor module for enabling the isolated 24VDC 
supplies on the modules with analog I /O. 

There can be up to four racks (or rows) of backplanes per central processor 
module. 
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11.1 Installing Modules onto a Backplane 

Installation of modules onto a backplane is carried out by first hooking the module 
bottom tab into the notched portion of the backplane while tilting the module 
forward a little. Once located the module is then tilted back until securely seated 
onto the backplane connector. Next tighten the securing screw. The following 
figure is an illustration of how this is done. 

Step 1 

Hook mounting tab into 
hnrónlnno clot 

3 
Use securing screw to lock 
module onto base 

Step 2 
Rotate module up to mate 
firmly with backplane socket 

Figure 11 -1a: Inserting Modules Onto Backplanes 
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11.2 BA-4 / BA-40 Backplane - 4 Slot 

A BA-4 backplane is for use with the PC -1 (power & processor module) in the far 

left slot and any I/O or communication modules in the other 3 slots. A BA-40 

backplane is similar to the BA-4 backplane except the J5 (PC -1 lower connector) 

and SL -9 (PC -1 power) connectors have been removed to allow various modules 

to be installed in the leftmost slot. A BA -40 can be used with a PS -xx power 

supply and a CP -xx processor module or can be linked to any other backplane 

when more slots are required. 

There are four (4) connectors at the far right of a BA -4 backplane. The two (2) 

small 8 way connectors are for inter -backplane communication links, the six way 

connector is for an external power supply ( +5V and +12V DC), and the lower 9 

way connector is used for incoming and outgoing power. A BA-40 does not have 

the lower 9 -way SL -9 connector. 

The 4 -slot backplane is designed for surface mounting. Mounting brackets (2 

pieces) are supplied for user fitting. 

J5 (for PC -1 only): 
Not installed on a 
BA-40 

1919 

o 

175.9 

173.4 

1164 SL9 (for PC -1 only): 
Not installed on a 

BA-40 

DETAIL 

13. 

Figure 11 -2a: BA -4 / BA -40 Mounting Details 
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BA-4 / BA-40 External Connections 

J14 Power Connector (viewed from the top) 

24V 12V 
5V PLAN 

OV OV 

PCON = Processor controlled power enable. 
The 24V pin is not used by the PC -1. The 12V and 5V output pins can be used to 

power a second backplane (e.g. BA -40). These pins are supplied by the PC -1 

when a battery or input supply is connected to the orange BL9 connector. 

J13 (in), J15 (out) Inter -rack Backplane Comms Connectors 

8 Pin 1: 10+ Serieal I/O link 

Pin 2: CM+ Serial CM link 
2 7 Pin 3: 0 Volt - Signal ground 

3 6 Pin 4: IO- Serial I/O link 
Pin . 

5 v CM S$ria1_CM- lino____ r 1 

4 5 Pin 6: 0 Volt - Signal ground 
Pin 7: CSR 
Pin 8: PCON Processor controlled power enable 

Orange SL9 connector 
(BA-4 only, viewed from the top without the plug inserted) 

+24V Aux. Supply Output (optional) 
OV Aux. Supply Output (optional) 
+12V To /From Battery 
OV To /From Battery 
+12V To Radio 
OV To Radio 
+12V Input Supply 
OV Input Supply 
Earth 

To power the PC -1, the +12V and OV Input Supply pins need to be wired to a 

suitable power supply (e.g. connect a PSU -3 power supply). 

The +24V Aux. Supply is only available if the PC -1 is fitted with a DC -DC 

converter (optional). Two battery terminals are supplied for charging of a backup 

battery. The +12V Radio terminals can be used to power a radio or other external 

equipment. 
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11.3 BA -6 Backplane - 6 Slot 

The 6 -slot backplane will accommodate a variety of module types in different 

configurations. I/O modules and power supplies may be placed in any of the six 

(6) positions. This backplane is not designed for use with the SBX -2 or PC -1 

modules. 

There are three (3) connectors at the far right of the backplane. The two (2) small 

8 -way connectors are for inter -backplane communication links and the larger 6 

way connector is for external power ( +5V and +12V DC) if the standard supply is 

not fitted. 

This backplane is designed for surface mounting. Mounting brackets (2 pieces) 

are supplied for user fitting. 

265.9 

14 
227.9 

14 7 
0 0 0 0 

O--_____ 

Zj 

;: z . 'e 

:0101 

O 

, 

e O 

4 L).0 

Figure 11 -3a: BA -6 Mounting Details 
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BA-6 External Connections 

J14 Power Connector (viewed from the top) 

24V 12V* 
5V PCON 

OV OV 

PCON = Processor controlled power enable. 

*CAUTION: The 24V and 12V pins are shorted on early revision backplanes 

(prior to revision 1.3). Early revision backplanes were designed for 24V only. 

J13 (in), J15 (out) Inter -rack Backplane Comms Connectors 

Pin 1: 10+ Serieal I/O link 
Pin 2: CM+ Serial CM link 
Pin 3: 0 Volt - Signal ground 
Pin 4: 10- Serial I/O link 

PinPin 
C. CMS Se ial CIRA lint- 
J. vrvrvcuarvwr..ru. -' 

Pin 6: 0 Volt - Signal ground 
Pin 7: CSR 
Pin 8: PCON Processor controlled power enable 
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11.4 BA -12 Backplane -12 Slot 

The 12 -slot backplane will accommodate a variety of module types in different 

configurations. I/O modules and power supplies may be placed in any of the 

twelve (12) positions. This backplane is not designed for use with the SBX -2 or 

PC -1 modules. 

There are three (3) connectors at the far right of the backplane. The two (2) small 

8 -way connectors are for inter -backplane communication links and the larger 6- 

way connector is for external power ( +5V and +12V DC) if the standard supply is 

not fitted. 

This backplane is designed for surface mounting. Mounting brackets (2 pieces) 

are supplied for user fitting. Mounting in a 19" rack may be achieved using the 

alternative MBR -3 rack mounting brackets. 

102.0 

L O 

.181.9 
443.9 

o O b O O 0 
O o 0 

ill 1 __i_i___pl g 
® _ G. T__. _ _. 

111.1 Et 
e e e 173.4 

17 

O 
O 

" 
463.9 

Figure 11 -4a: BA -12 Mounting Details 
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BA -12 External Connections 

J14 Power Connector (viewed from the top) 

24V 12V* 
5V PCON 

OV OV 

PCON = Processor controlled power enable. 

*CAUTION: The 24V and 12V pins are shorted on early revision backplanes 

(prior to revision 1.3). Early revision backplanes were designed for 24V only. 

J13 (in), J15 (out) Inter -rack Backplane Comms Connectors 

Pin 1: 10+ Serieal VO link 
Pin 2: CM+ Serial CM link 
Pin 3: 0 Volt - Signal ground 
Pin 4: 10 Serial-VC link 

Pin 5: CM- Serial CM link 

Pin 6: 0 Volt - Signal ground 
Pin 7: CSR 
Pin 8: PCON Processor controlled power enable 
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11.5 MBR -3 Mounting Brackets - Rack 

The MBR -3 mounting brackets are designed to install a BA -12 backplane in a 19- 

inch rack. The MBR -3 brackets replace the small surface mount brackets 

supplied with BA -12 backplanes. The following figures show mounting 

dimensions. 

Installation Note: The holes in the MBR -3 brackets that are used to attach the 

brackets to the back of the backplane are purposely drilled oversize to 

accommodate slight variances in racking equipment. By loosening these screws, 

pushing the brackets toward the centre of the backplane and then re- tightening 

the screws, the unit will fit freely into any correctly sized 19 -inch rack. 

35.7 

102.0 

14b.0 

451.0 

MBR -3 
installation 
screws 

L 

Figure 11 -5a: MBR -3 Dimension Details 

10.0 
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11.6 Linking Backplanes 

An RTU can have up to 64 modules that are arranged as 4 racks of 16 modules 

each. There are 4, 6 and 12 slot backplanes available and these may be linked 

together using data and power cables. Only one processor module (CP -)x or PC- 

1) is required to run the entire RTU. 

Note: the data cable connectors have two beveled corners. When installing data 

cables, please ensure the beveled corners of the connectors align with the 

beveled corners of the sockets (J13, J15) as illustrated below. 

Data Cable Socket 
(J13 or J15) I-. ff-------- Data Cable 

The example below shows how to combine two 4 -slot backplanes. 

PC-1 

BA -4 
Rack 1 

BAC -Ox DATA CABLE 

BPC -Ox POWER CABLE 

J13 

ON 

{ 
tta-1 J14 

J13 

ON 
1 

BA -40 
Rack 2 

Figure 11.6a: Example - Combining a BA -4 With a BA -40 Backplane (Rev. 2.2) 

Multiple Backplane Requirements 

Each backplane must be powered. A backplane is powered by using a power 

supply module (BA -4's use PC -1 modules and BA- 6/12's use PS -)o modules) 

or by connecting a power cable (p /n BPC -Ox) from J14 of a powered 

backplane to J14 of an unpowered backplane (as shown above). Each BA -12 

should have its own PS -xx power supply. 
The backplane data busses must be linked. This allows a single processor 

module to access all the I/O modules on the linked backplanes. Backplane 

data busses are linked using BAC -Ox data cables. 

The rack number (1 to 4) of each backplane must be set (default is 1). 

Backplanes of the same type must have different rack numbers so that each 

10 module has a unique slot address. 
For two or more linked backplanes, bus terminators should be ON for the first 

and last backplanes in the chain. Bus terminators are resistors that are 

required for reliable RS485 communications. All backplanes should have 

terminators switched on (factory default) when used by themselves. 

For backplanes prior to revision 2.1, if problems arise with detecting modules 

on linked backplanes, it is recommended that all terminators be turned off. If 

problems persist please contact your Kingfisher representative. 

The following figures show DIP switch settings and how to connect data cables 

for 1 or more backplanes for all the backplane revisions. 

Note: a single rack of 16 modules can be created by connecting a 4 -slot BA -40 

backplane to a 12 -slot BA -12 backplane. 
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Backplane Revision 2.1 I 2.2 

The DIP switch settings and data cable connections for the various backplane 

combinations are shown below. 

J15 TERM. 
(ON) 

RACK 1 n3 
8 7T5 

SINGLE BACKPLANE 

1 1 1 

3 3 3 

8 71 8 7T5 8 7T5 

RACK1 RACK1 RACK1 

8 

, 
t o- 

J13 J13 J13 

0 o- 
J15 8 J15 8 J15 

RACK2 RACK2 RACK2 
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RACK3 RACK3 
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Backplane Revision 2.0 

The DIP switch settings and data cable connections for the various backplane 

combinations are shown below. This information supersedes the instructions 

written on the backplanes themselves. 

NOT USED 1 

J13 TERM. 
(OFF) 
RACK 1 

J15 TERM. 
(OFF) 8 

SINGL E BACKPLANE 

3 

7T5 8 5 8 

RACK 1 RACK1 

1 1 

8 g5 8 

RACK2 RACK2 
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MO 8 

RACK 3 

75 

In 5 
RACK 1 

Im 

rj 

3 

8 5 

RACK 2 

1 

3 

-LM 8-75 
RACK 3 

t 3 

8 7i5 

RACK 4 
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Backplane Revisions 1.1 -1.5 

The DIP switch settings and data cable connections for the various backplane 
combinations are shown below. The following information supersedes the 
instructions written on the backplanes themselves. Revision 1.1 backplanes have 
only 6 DIP switches. Ensure that terminators are also switched off on these 

backplanes when used by themselves. 

J13TERM. 1 1 

(OFF) 
3 3 

RACK 1 

NOT USED 
8 7T5 8 5 8 

SINGLE BACKPLANE RACK 1 RACK 1 

g3 1 3 

8 

RACK1 

j:J 1 1 

5 8 5 8 

RACK2 RACK RACK 2 

1 YT 
Eri 

- - 

8 g5 it B 7T5 

- - 

RACK3 RACK3 

I. 
t 

8 

RACK4 
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Chapter 12 Trouble Shooting 

12.1 Hardware ! Software Faults 

In order to provide technical support for suspected hardware or software faults, 
the following information is commonly required: 

CPU firmware version (e.g. V141A) 
Protocol driver version (e.g. PAGING09.DRV) 
The model numbers of the Kingfisher modules 
(e.g. PC- 1 -CRO, AI -1, 10-4, MC -11 -SS etc) 
Toolbox version (e.g. 1.43c) 

12.2 Return Of Goods 

If you would like to return RTU modules or equipment for testing or repair, please 
corns n, rt thn fr inwinn ctonc 

Request a Return Authorisation (RA) number from RTUnet (international 
phone no. +61 3 9535 6200) 
Complete all details on an RA form (available from www.rtunet.com) 
Return RA form with goods 
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Chapter 13 Superseded Products 

13.1 PS- 1 /PSU -1 AC Supply Input 

The AC supply input module provides AC to DC conversion, DC voltages for the 
backplane, battery and radio (or an external device), an optional isolated 24VDC 
output and various monitoring functions. 

The PSU -1 was manufactured to power a 24V backplane, 24V battery and 24V 
radio. The PS -1 was manufactured in two models. PS -1 -1: powers a 12V 
backplane, 12V battery and 12V radio. PS -1 -2 (similar to the PSU -1): powers a 
24V backplane, 24V battery and 24V radio. 

The module has limited charging capacity for externally connected lead acid 
batteries. The charging capacity is designed for float operation and short term 
boost of batteries already charged and in good condition. Use of this supply on 
flat or fully discharged batteries may cause damage. 

An optional isolated 24VDC output rated at 10 Watts (400mA) is available for 
powering a limited number of analog loops or digit input circuits. It cannot be used 

-with- inductive ioád5such -as -coils- contactors- etc.- Power-forthese is to be - -- - 
provided from a separate supply. 

The PS- 1 /PSU -1 features supply, voltage, current and temperature monitoring 
circuits that enable the processor unit to access these as analog and digital 
points in the system. When the AC supply fails and the system is powered from 
external lead acid batteries if connected the voltage monitoring circuit provides 
battery cut -off (for battery preservation) when battery cell voltage reaches +10.5V 
(12V battery) or 21VDC (24V battery). The load capacities for each output of the 
power supply are shown in the following table. 

This module can be installed in any I/O slot of a 3, 6 or 12 slot backplane in a 
system. Up to 4 Power Supply modules of any type can be installed in a 
backplane thus providing redundant and alternative power source configurations. 
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PS -1 Battery Charging States 

Charge State: The power supply starts up in the Charge State. In the Charge 
State the Power supply will charge the battery with the highest possible current. 
This current is determined by the maximum current the power supply can supply 
and the maximum battery charge current. The maximum battery charge current 
is typically 0.25 * the battery capacity. E.g. if the battery capacity is 6.5AH the 
maximum charge current will be 0.25 * 6.5 = 1625mA. To achieve the desired 
charge current the supply voltage will be slowly increased. If the supply voltage 
reaches 14.25V at 25 °C the charge mode will be terminated and the Boost mode 
will be entered. 

Boost State: In the Boost State the supply voltage will be maintained at 
14.25V at 25 °C as long as the battery charge current and the maximum supply 
current are not exceeded. The Boost State lasts 8% of the charging time. If the 
charging time was less than 12 minutes the Boost State will be skipped and the 
Float State will be entered. 

Float State: In the Float State the power supply wants to maintain 13.8V at 
25 °C as long as the maximum supply current is not exceeded. The voltage will 
be very slowly decreased from 14.25V (Boost/Charge voltage) to 13.8V. The 
maximum adjustment rate is one adjustment every 2 minutes. This is done to let 
the battery float down to this voltage. The float state is also entered when the 
power supply is in Charge or Boost mode and AC power is lost. If the AC power 
returns, the power supply will enter the Charge State. 

No Battery State: If the power supply is in any of the above states and the 
battery current is less than 10mA and greater than -10mA for longer than 5 
minutes, then the No Battery state is entered. In this state the power supply 
wants to maintain 12.5V at any temperature. If the battery current becomes 
greater than 15mA or less than -15mA the No battery state is terminated and the 
Charge state is entered. 

Manual State: If the Manual bit in the power supply is set, the Manual state is 
entered. In Manual state there is no control except that the supply voltage will be 
reduced if the maximum supply current is exceeded. Resetting the Manual bit will 
cause the power supply to enter the Charge State. 

startup 

(Ibat < 10mA and 

bat > -10mA 
for 5 min.) 

* These voltages are temperature compensated. The voltage shown is the 
voltage at 25 °C. The voltages are increased by 22mV for each degree Celsius 
the temperature decreases. If the temperature is 80 °C or -20 °C (minimum or 
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maximum values) the temperature sensor is assumed to be faulty. An error will 
be flagged and a temperature of 25 °C will be assumed. 

Notes: 
A condition has to be valid for 3 seconds before the trim voltage is adjusted. 
In float state the trim voltage will only be decreased at a maximum rate of 
once every 2 minutes. 
In every state the maximum supply current is continuously monitored and the 
voltage is reduced if exceeded. 

PS- 1 /PSU -1 Specifications 

Specification PS -1 -1 (12V backplane) PS -1 -2 / PSU -1 (24V backplane) 

Input Supply 90 to 220VAC 50/60 Hz USA & 
Asia 

150 to 250VAC Aus. & Asia 

90 to 220VAC 50/60 Hz USA & Asia 

150 to 250VAC Aus. & Asia 

Load Capacity 

- 
50 Watts 25 Watts up to S/N 11723 

-50-W8tts S /ÌV- 1'49íû áná higher. -- -- - - -- - -- 
Outputs +5V @ <10 Watts to Bus 

+12V @ <50 Watts to Bus 

+12V @ <50 Watts to Battery 

+13.8V @ 2A to Radio 

+24V Isolated @ <10W to Field 

(optional) 

Total 50 Watts max. 

+5V @ <10 Watts to Bus 

+24V @ <50 Watts to Bus 

+24V @ <50 Watts to Battery 

+27.6V @ 1A to Radio (PS -1 -2 only) 

+24V Isolated @ <10W to Field 

(optional) 

Total 50 Watts max. 

Backup Battery 12VDC, 26AH max. Sealed 
Lead -Acid 

24VDC, 15AH max. Sealed Lead - 
Acid 

Isolation 2.5KV AC input/DC output 
2.5KV Isolated 24VDC output 

2.5KV AC input/DC output 
2.5KV Isolated 24VDC output 

Deep Discharge 
Protection 

RTU Shutdown at 10.5V RTU Shutdown at 21V 

Startup Voltage 11.8 Volts 23.6 Volts 

Supply Fuse 1.6A slow blow internal .1.6A slow blow internal 

Monitoring 
Circuits 

Battery Current and Voltage, 
Temperature, AC Supply, DC 
Supply 

Battery Current and Voltage, 
Temperature, AC Supply, DC Supply 

Status 
Indicators 

Voltage Supplies and Battery on 
Front Bezel 

Voltage Supplies and Battery on 
Front Bezel 

Connector Removable for AC /DC 
connectors 

Removable for AC /DC connectors 
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Output Characteristics 

The output voltage is controlled to limit the output to below 50 watts at 25DegC. 
High ambient temperatures will cause automatic supply derating in accordance 
with the curve shown below. 

50 

40 
OUTPUT 
POWER 30 
(W) 

20 

10 

PS U-1/PS-1 

-20 0 2025 40 60 
AMBIENT TEMPERATURE (Deg C) 

PS- 1 /PSU -1 Block Diagram 

ONOFF 
(PSU -1 

ONLY) 

FILTER 

RECTIFIER 

LOW POWER 
R+ (D 

RADIO 

(PS-1 ONLY) R ® 

+24V 
ISOLATED 

OUTPUT 

25 or 50W 
DC/DC 

COME BIER 

80 

OPTIONAL 
B- I BATTER/ 

ONK)FF 
(PS-1 

ONLY) 

BATTERY -4 
CUT OFF 

VA+- 
VA- 0- 10W DGDC 

CONVERTER 

(OPTIONAL) 

7 

r 
+5V 5V 

REGULATOR 

TEMP. - 
SENSOR 

V- 

LED DISPLAY 
MONITORING I 1 

MODULE 

ADC 8 BIT 80051 MICRO 
CONTROLLER - 
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PS- 1 /PSU -1 LED Display 

LED Description 

OK ON when module is functioning OK 

DC +5V ON when the internal 5V supply is OK. This LED should 
always be on 

+Vs PSU1: ON when the Auxiliary 24V supply is OK (will only 
display if the 24V converter is installed). 

PS -1: AC Power ON 

+Va PS -1: ON when the Auxiliary 24V supply is OK (will only 
display if the 24V converter is installed) 

BATT CHG Battery is being charged 

FL Battery is in float charge mode 

BO Battery is in boost charge mode 

LO Battery has reached its discharged condition - ( <22 Volts 
for PSU- 1/PS -1 -2 or <11.3V for PS -1 -1) 

I +24V PSU1: ON when the internal 24V supply is OK. This LED 
should always be ON. 

PS -1 - Additional Features 

The PS -1 -1 has an additional 13.8V for powering external low power radio units. 
The connections are on the DC terminal block. This output is limited to 2A 
maximum at 10% duty cycle and is switched off on low battery voltage for battery 
protection. 

NOTE: The PS -1 is supplied with a battery temperature sensor that must be fitted 
to the negative ( -) terminal of the battery to ensure correct charging operation. 
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PSU -1 Wiring Diagram 

It is recommended that the battery charging Current Limiter is used when using 
back -up batteries with the PSU -1 to prevent overloading. Note: External loads are 
to be wired directly off the PSU -1, not off the Battery. 

24VDC AUX OUTPUT (OPTIONAL) 

ms 

CURRENT LIMITER 

CONNECT POSITIVE TERMINAL 
TO (4) IF EXTERNAL BATTERY 
CHARGER IS USED 

CLOSE FOR OFF 

ACTIVE 

NEUTRAL 

EARTH 

PS -1 Wiring Diagram - AC Supply 

AC INPUT SUPPLY 

OFF 

PS-1 

J 

o- 
VA+ + 24VDC AUX OUTPUT (OPTIONAL) 
VA- 
R+ LOW POWER DC OUTPUT 
R- (FOR RADIO OR OTHER DEVICE) 
TS 
B+ TAPE TEMPERATURE SENSOR 

B- TO NEGATIVE BATTERY 
BATTERY` TERMINAL. CONNECT BLACK 

TEMP. STRIPED WIRE OF SENSOR TO 

SENSOR R- OR B- 

E EARTH 
N 
A 

NEUTRAL 
90 -250 VAC INPUT SUPPLY ACTIVE 
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PS -1 Wiring Diagram - DC Supply 

The battery input of the PS -1 can also be used as a DC supply input. The 
following diagram shows how the PS -1 is wired for a DC supply. 

OFF 

VA+ 
VA- 
R+ 

R- 
TS 
B+ 

B- 

E 
N 
A 

PS-1 

a 
24VDC AUX OUTPUT (OPTIONAL) 

DC OUTPUT 
(FOR RADIO OR OTHER DEVICE) 

+ 11.8 TO 14.0 VDC SUPPLY 
(MUST BE ISOLATED FROM FIELD 
SUPPLY) 

NOT 
CONNECTED 
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13.2 PS -10 AC Supply Input - 90 to 260VAC 
& PS -20 DC Supply Input - 20 to 60VDC 

The PS -10 power supply provides AC to DC conversion, DC voltages for the 
backplane, battery and radio (or an external device), an optional isolated 24VDC 
output and an optional monitoring processor. The PS -20 power supply offers the 
same functionality as the PS-10 except it has a DC supply input instead of an AC 
supply input. 

The PS -10 and PS -20 are manufactured to power a 12V backplane, 12V battery 
and 12V radio. The PS -10 and PS -20 are available as a 24V module by special 
order (please see below for specifications). 

An isolated 24VDC output rated at 10 Watts (400mA) is an option available for 
powering a limited number of analog loops or digit input circuits. It cannot be used 
with inductive loads such as coils, contactors etc. Power for these is to be 
provided from a separate supply. 

In addition the module has limited charging capacity for externally connected lead 
acid batteries. The temperature compensated charging capacity is designed for 
float operation and short term boost of batteries already charged and in good 

-condition- Use -of-ihis- suppiy -on fiai- orfuiiy- discharged batteries may cause 
damage. 

When the AC supply fails and the system is powered from external lead acid 
batteries (if connected), the voltage monitoring circuit provides battery cut -off (for 
battery preservation) when battery cell voltage drops to 10.5V ± 0.2V. 

The PS -10/20 has an optional monitoring processor that can be factory fitted. 
This allows battery voltage, battery current, regulated supply current, and internal 
or external temperature to be monitored. 

If no monitoring circuit is loaded, the PS- 10/PS -20 will not be able to 
communicate with the processor module and therefore will not show up in the 
hardware overview. In addition, there will be no power supply monitoring 
information (i.e. indication of battery current, battery voltage, temperature, battery 
low, AC present, Aux 24V present) in the system. On /off control of the radio 
power and auxiliary 24V output power will be under control of the processor 
module. 

A power supply module can be installed in any I/O slot of a 3, 6 or 12 slot 
backplane in a system. Up to 4 Power Supply modules of any type can be 
installed on a backplane thus providing redundant and alternative power source 
configurations. 

Part numbers: 

PS- 10 -CU, PS -20 -CU 

'C'= Auxiliary 24V DC to DC converter fitted. '0' =Not fitted. 
'U'= Power supply monitoring processor fitted. '0' =Not fitted. 
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PS- 10 /PS -20 - Standard Specifications 

Input Supply 90 to 260 VAC 50/60 Hz (PS -10) 
+20 to +60 VDC or -20 to -60 VDC (PS -20) 
Note: the module can also be powered using 12 to 
13.8 VDC when powered from the backup battery 
terminals. 

Backup Battery 12VDC, 26AH max. Sealed Lead -Acid 

Outputs +5V @ 2A Max. to Bus 
+12V @ 4A Max. to Bus 
+12V @ 4A Max. to Battery 

+24V Isolated @ 400mA Max. to Field (optional) 

+13.8V @ 3.6A Max. to Radio 

Max. power output: 50W 

Isolation 3KV AC input/DC output 
3KV Isolated 24VDC output 

Deep Discharge 
Protection 

RTU Shutdown at 10.5V + 0.2V 
RTU Startup at 11.8V + 0.2V 

Supply Fuse Slow blow internal 
1.6A (PS -10) or 6.3A (PS -20) 

Battery Fuse 4A Polyfuse (self -resetting) 

Connector Removable for AC /DC connections 

LED indicators 
(Standard) 

Vsup DC voltage present 
Vb Battery voltage present 
5V 5V present 
Vaux Auxiliary converter present 

Monitoring Processor 
(Optional) 

Monitoring Circuits: 
Battery Current 
Battery Voltage * ' 
Supply Current * 
Temperature 

Detection circuits: 
AC present 
Battery low 
Aux. 24V present 

Control circuits: 
Aux. 24V on /off 
Radio power on /off 

LED indicators: 
OK Microprocessor Watchdog 
Batt CHG Battery Charging 
FL Float Charge 
BO Boost Charge 
LO Battery Low 

* The battery voltage is mon'tored when the input supply is disconnected. While the input 
supply is connected, the module will measure the regulated voltage and current output of 
its AC (PS -10) or DC (PS -20) input circuit. 
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PS- 10- 2IPS -20 -2 - 24V Specifications 

The 24V power supply has the same specifications as the 12V power supply (PS- 
10-1, PS -20 -1) except it supplies 24VDC to the backplane, battery and radio as 
detailed below. 

Outputs +5V @ 2A to Bus 
+24V @ 2A Max. to Bus 
+24V @ 2A Max. to Battery 
+24V Isolated @ 400mA to Field (optional) 
+27.6V @ 1.8A to Radio 
Max. power output: 50 Watts. 

PS- 10 /PS -20 - Block Diagram 
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PS- 10/PS -20 - LED Display 

LED Description (when ON) 

OK * Module is functioning OK 

Vsup AC supply input is powered. For PS -20, ON when DC input 
circuitry is powered. 

Vb Battery voltage supply is OK. This LED should always be on and 
means that the power supply is able to charge a battery or is 
being powered by the battery input. 

5V Internal 5V supply is OK. This LED should always be on as the 
5V supply is used to power all the modules. 

Vaux Auxiliary 24V supply is OK (will only display if the 24V converter 
is installed). Controllable if a monitoring processor is fitted. 

BATT CHG * Battery is being charged 

FL * Battery is in float charge mode 

BO * Battery is in boost charge mode 

LO * Battery has reached discharged condition (< 11.5V± 0.2V). 
LO LED is cleared when battery > 12.4V ± 0.2V 

* Only enabled when a monitoring processor is fitted (optional for the PS -10 and PS -20) 

PS- 10/PS -20 - Additional Features 

The PS -10 and PS -20 have an additional DC output for powering low power 
radios. The connections are on the DC terminal block. This output is switched off 
on low battery voltage for battery protection and can be controlled when the 
monitoring processor is fitted. 

The PS- 10 /PS -20 is supplied with an internal and external temperature sensor. 
When a battery is connected, the external sensor should be mounted close to the 
negative terminal of the battery to ensure correct charging operation. The lowest 
temperature is monitored by the monitoring processor and used by the 
temperature compensated battery charging (in normal operation the internal 
temperature sensor will indicate a higher temperature than the external sensor). 
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PS -10 Wiring Diagram - AC Supply 

i PS-101 
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24VDC AUX (OPTIONAL) 

13.8VDC (FOR RADIO OR 
OTHER DEVICE) 

BATTERY', 
TEMP. 
SENSOR 

EARTH 
NEUTRAL 
ACTNE 

TAPE TEMPERATURE SENSOR 
TO NEGATIVE BATTERY 
TERMINAL. CONNECT BLACK 
STRIPED WIRE OF SENSOR TO 
R- OR B- 

90-260 VAC 

PS -10 Wiring Diagram - DC Supply 

The battery input of the PS -10 can be used as a DC supply input. 

PS-10, 

OFF o- 
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B+ 

B- 

E - 
N - 
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OTHER DEVICE) 
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SUPPLY) 

NOT 
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PS -20 Wiring Diagram 
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+ 24VDC AUX OUTPUT (OPTIONAL) 

TEMP. 
SENSOR 

13.8VDC OUTPUT 
(FOR RADIO OR OTHER DEVICE) 

TAPE TEMPERATURE SENSOR 
TO NEGATIVE BATTERY 
TERMINAL. CONNECT BLACK 
STRIPED WIRE OF SENSOR TO 
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''BATTERY.' 

EARTH 
SUPPLY 

+ SUPPLY 20-60 VDC INPUT SUPPLY 

'A NEGATIVE DC INPUT SUPPLY CAN BE USED. 
CONNECT THE MORE POSITIVE WIRE 
(eg OV) TO +SUPPLY AND CONNECT THE MORE 
rvEGA TvE'VWiRE(eg=48V)'TO= SUPPL- - - --' -' 
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13.3 PSU -2 DC Supply Input -18 to 36VDC 

The DC supply input (18 to 36VDC) module for the Series II Remote Terminal 
Units provides the DC to DC conversion, galvanic isolation, +12VDC, +5VDC and 
various monitoring functions to power other modules in the Series II family. 

An isolated 24VDC output rated at 10 Watts (400mA) is available for powering a 
limited number of analog loops or digit input circuits. It cannot be used with 
inductive loads such as coils, contactors etc. Power for these is to be provided 
from a separate supply. 

The PSU -2 features optional supply, voltage, current and temperature monitoring 
circuits that enable the processor unit to access these as analog and digital 
points in the system. When the DC supply fails and the system is powered from 
external lead acid batteries if connected the voltage monitoring circuit provides 
battery cut -off (for battery preservation) when battery cell voltage reaches 
10.5VDC. The load capacities for each output of the power supply are shown in 
the following table. Note: the specifications shown are for the 12V model of the 
PSU -2. The PSU -2 was also available as a 24V model. 

------PStT2 Specifications 

Input Supply 18 to 36VDC Nominally 24VDC 

Outputs +5VDC @ <10 Watts to Bus 

+12VDC @ <50 Watts to Bus 

+12VDC @ <50 Watts to Battery 

+24VDC Isolated @ 10 Watts to Field 

Total 50 Watts max. 

Isolation 2.5KV DC input/DC output 

2.5KV Isolated 24VDC output 

Deep Discharge Protection RTU Shutdown at 10.5V 

RTU Startup at 11.8V 

Supply Fuse 4A slow blow internal 

Monitoring Circuits Battery Current and Voltage, Temperature, DC 
Supply 

Status Indicators Supplies and Battery on Front Bezel 

Connector Removable for DC connectors 
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PSU -2 Block Diagram 
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PSU -2 LED Display 

Three red LEDs labeled +5V, +12V and Vs are on when the various power supply 
sections are functioning correctly. The Vs LED indicates when the isolated 24 
Volt/10 Watt output is activated. This output is under the main processor control 
(CP -1 or SBX -2) but is normally in the on state. A green LED at the top of the 
face plate is ON when the microcontroller of the monitoring circuit and the power 
conversion circuits are operating correctly. An additional four red LEDs labeled 
CHG, FL, BO and LO indicate the condition of a connected battery which are: - 

CHG Battery is being charged 
FL Battery is in float charge mode 
BO Battery is in boost charge mode 
LO Battery has reached its discharged condition (<22 Volts) 

This module can be installed in any I/O slot of a 3, 6 or 12 slot backplane in a 
system. Up to 4 Power Supply modules of any type can be installed in a 
backplane thus providing redundant and alternative power source configurations. 
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PSU -2 Wiring Diagram 
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13.4 PSU-4 AC Supply Input, 60Watts (Low Cost) 

The AC supply input (90 to 260VAC) module for the Series II Remote Terminal 

Units provides the AC to DC conversion, DC to DC with galvanic isolation, +12V 

or +24VDC and +5VDC. Power monitoring functions are not available in this 

module. This module is not mounted on the backplane. 

ecifications 

Input Supply 90 to 260VAC 50/60 Hz 

Load Capacity 60 Watts 

Outputs +5VDC @ 3A 

+24VDC @ to Bus 1.8A or +12V @ 3A 

Isolation 2.5KV AC input/DC output 

Supply Fuse 1.6A slow blow internal 

Monitoring Circuits Nil 

Status Iñdi tórs - - Nil 

Connector Screw Terminals 

Weight 530 grams 

PSU-4 Block Diagram 

E 
3 

FLTER AND 
RECTIFIER 

DC/DC 
60 WATT 

5V REGS--^ 
4® 
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PSU -4 Mounting and Connection 
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PSU-4 Output Characteristics 
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POWER 

(M 50 

40 

30 

Z 

159 

DETAIL t' n 
7.5 

V 

20 
-20 0 2025 40 60 80 

AMBIENT TEMPERATURE (DegC) 

- 137 - 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 140 of 289



Kingfisher Series Il Hardware Manual 4.02 

13.5 CP -1 Standard Processor Module 

The standard processor module for the Series ll Remote Terminal Unit provides 
all processing, I/O scan, logic, control and communications functions required in 
any of the RTU configurations that may be adopted. This module has two 
independent serial ports; one of which, port 2 (P2) may be software configured for 
RS232C or RS485 circuit interfaces. Port 1 is fixed at RS232C. 

In addition this module is available in two memory configurations. The standard 
configuration is 256K of FLASH RAM for the storage of all operating code and 
selected system parameters, and 256K of battery backed static RAM for all 
configuration and event storage data. This memory configuration is ordered as 
CP -1 -0. An optional extended memory configuration adds 512K of static RAM 
and is ordered as CP -1 -2. The extended memory configuration is only required in 
very large systems employing many field RTUs which report back to a master 
RTU - all data being held in the master RTU. 

The RAM battery in earlier production units is enabled at shipping time by the 
factory. Later production units allow the user to enable the battery by a link at the 
rear of the module - see figure below. 

Link for +l2Vsupply 
to ports 1 and 2 

Link for RAM 
battery (LK1) 

Factory default 
RAM link installed 
+12V link not installed 

Figure 13 -5a: CP -1 Rear View And Link Location 

Two groups of four (4) LEDs show the status of ports 1 and 2. Each port has 
TXD, RXD, RTS and CD LEDs in a vertical group. A green LED at the top of the 
face plate is ON when the module is operating correctly. This module consumes 
power from the +5VDC bus on the backplane. The module can be installed in any 
I/O slot of a 6 or 12 slot backplane in a system. Up to two processor modules can 
be installed in an RTU system. For example these two may reside anywhere in 
one, two, three or four backplane systems. 
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CP -1 Specifications 

Processor Intel 80C186 

Word Size 16 Bit 

Clock Speed 16MHz 

BIOS Y 

FLASH RAM 256K (32K used for drivers) 

Static CMOS RAM 256K or 768K 

RTC Y 

WDT Y 

Status Indication Y 

Battery Life - module unpowered 15 Years (256K) 

10 Years (768K) 

Communication Ports 2 

Serial Port 1 (RS232) 300 to 115200 Baud 

Serial Port 2 (RS232/RS485) 300 to 115200 Baud 

- Communications Master or Outstation 

Configuration Software . Toolbox 

Diagnostics Software Y 

Basic Configuration Auto on power -up 

Complex Configuration Toolbox 

RTU Address Range 1 - 249 

Communications Protocol Kingfisher, Modbus, + many 
more 

Analog Block Processing Y 

PID Block Processing Y 

Logic Processing Ladder 

CPUs per RTU 1 or 2 

Internal Power Consumption 120mA from +5VDC Bus on 
backplane 

I/O Bus Data Rate 250 KBit/s 

CM Bus Data Rate 83 KBit/s 

Cyclic Redundancy Port 1 and 2 

Operating Temperature -20° to 70° C 

Storage Temperature -40° to 85° C 

Operating Humidity 5 to 98% RH non - 
condensing 
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CP -1 Block Diagram 

Kingfisher Series Il Hardware Manual 4.02 

RESET POWER 
MANAGEMENT 

CM BU' í6485 
DRIVER 

I tP 

80C186 
16Mz 

FLASH 
RAM 

255K 

RAM 
256K OR 

768K 

RTC 

RS485 
DRIVER W BUS 

BUS 

DUART 

RS232 RS232 

PORT 1 PORT 2 

CP -1 Connections 

The CP -1 module features two serial ports accessible by the RJ45 connectors on 
the front of the module and covered by the snap on cable cover. Port 1 is at the 
top for RS232 connections only and Port 2 is below for either RS232 or RS485 
connections. Earlier CP-1 modules have two serial ports accessible by the DB9 
connectors on the front of the module and covered by the snap on cable cover. 
Port 1 is at the top for RS232 connections only and Port 2 is below for either. 
RS232 or RS485 connections. 

CP-11 

RRYö 

P1 

P2 

RS232 

C4A5 

Ill P2 

CP-1 

RS232 

RS232/ 
RS485 

P1 

P2 

EARLY MODELS 

Figure 13 -5b: CP -1 Front Module and Port Identification 
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RS232C 
Function 

CP -1 Ports 1,2 
RJ45 Connector 

CP -1 Ports 
1,2 DB9 -M 

TXD 1 OUT 3 OUT 
RXD 2 IN 2 IN 

CTS 3 IN 8 IN 

GND (OV) 4 COM 5 COM 
DCD 5 IN 1 IN 

RTS 6 OUT 7 OUT 
+12V low 

power 
7 OUT 

DTR 8 OUT 4 OUT 

Note: Port 2 RTS and CTS do not function on Rev. C boards 

RS485 
Function 

CP -1 Port 2 

RJ45 Connector 
CP -1 Port 2 

DB9 -M 

+L 1 6 

-L 6 4 

RJ45 Plug RJ45 Socket 

1 8 

1 

8 
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13.6 SBX -2 Mini Processor Unit 

The SBX -2 mini processor unit provides all processing, I/O scan, logic, control 
and communications required in a small RTU. This unit has two independent 
serial ports; one of which, port 2 (P2) may be software configured for RS232C or 
RS485 circuit interfaces. Port 1 is fixed at RS232C. This unit is manufactured as 
an option board for the combination 10 -3 module and must be fitted to this 
module prior to installing on a BA -3 backplane. The SBX -2 is used with a 3 -slot 
24VDC backplane (BA -3). The two serial ports are accessed using cables that 
connect to the backplane. 

In addition this unit is available in two memory configurations. The standard 
configuration is 128K of FLASH RAM for the storage of all operating code and 
selected system parameters, and 128K of battery backed static RAM for all 
configuration and event storage data. This memory configuration is ordered as 
SBX -2/10 -3 -0. An optional extended memory configuration adds 128K of static 
RAM and is ordered as SBX -2/10 -3 -1. The extended memory configuration is 
only required in special circumstances and intended users should consult the 
factory. 

The RAM battery is enabled by a link at the rear of the module - see figure below. 

Link for RAM 
battery 

Factory default 
RAM link installed 

\ l 

Figure 13 -6a: SBX -2 Rear Module 10 -3 
and RAM Battery Link Location 

LEDs showing status of the serial ports are present on the 10 -3 module and 
reference to this module should be made. This module consumes power from the 
+5VDC bus on the backplane. The module can be installed only in slot 2 of a BA- 
3 backplane in a system. 
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SBX -2 Specifications 

Processor Intel 80C188 

Word Size 16 Bit internal data bus 

8 Bit external data bus 

Clock Speed 16MHz 

BIOS Y 

FLASH RAM 128K 

Static CMOS RAM 128K or 256K 

RTC Y 

WDT Y 

Status Indication N 

Battery Life - module unpowered 15 Years (128K) 

10 Years (256K) 

Communication Ports _2__ 

Serial Port 1 (RS232) 300 to 19.2 KB 

Serial Port 2 (RS232/RS485) 300 to 19.2 KB 

Communications Outstation 

Configuration Software Toolbox 

Diagnostics Software Y 

Basic Configuration Auto on power -up 

Complex Configuration Toolbox 

RTU Address Range 1 - 249 

Communications Protocol Kingfisher, Modbus, + many more 

Analog Block Processing Y 

PID Block Processing Y 

Logic Processing Ladder 

CPUs per RTU 1 

Internal Power Consumption 120mA from +5VDC Bus on backplane 

I/O Bus Data Rate 250 KBit/s 

CM Bus Data Rate 83 KBit/s 

Cyclic Redundancy Port 1 and 2 

Operating Temperature -20° to 70° C 

Storage Temperature -40 ° to 85°C 

Operating Humidity 5 to 98% RH non -condensing 
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SBX -2 Block Diagram 

CM P5485 .147__I 
DRIVER 

Ii0 BUS 

RS485 
DRIVER 

1 
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RESET 

SBX -2 Connections 

iP FLASH 
80C188 RAM 

16MAtr 128K 

-1--- .71--- 

3rh 
PONER 

MANAGEMENT 

RAM 
128KOR 

256K 

RTC 

DUART 

RS232 RS232 

PORT 1 PORT 2 

SBX -2 Ports 1,2 

Cable DB9 
Male 

Function 

1 Carrier Detect CD 

2 Receive Data RXD 

3 Transmit Data TXD 

4 Port 1: Data Terminal Ready DTR 
Port 2: RS485- 

5 Signal Ground GND 

6 RS485+ 

7 Request to Send RTS 

8 Clear to Send CTS 

9 Do Not Connect 
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13.7 LM -2 Line Modem Module, Dual Leased Line 2- 
Wire 

The line modem module, LM -2 for the Series II Remote Terminal Unit provides a 
telephone line interface and data exchange functions for remotely connected 
units over leased circuits. This module is equipped with two ports that may be 
used simultaneously. The integral modems are standard V22BIS devices allowing 
speeds up to 1200bps. Using this module simplifies the user interface in that a 
great deal of the setup procedure has been eliminated. 

The LM -2 modules primary function is to provide a leased line interface to two 
separate telephone lines into the RTU at speeds up to 1200 bps. All 
communications flow control is managed by the CP -1 or SBX -2 processor 
module. This module cannot be used in a stand -alone system (i.e. it must be 
used with the Series II rack and processor). 

The module also incorporates dual RJ45 connectors to allow use with external 
radio transceivers up to 1200 bps in CCITT V23 mode. This is a non -isolated 
interface and therefore must be close coupled with a compatible transceiver if 
used. The OV of the radio must be connected to the OV of the backplane. 

Red-LEDs-on-the-front bezel show the státus of data transfer, for port 1 and port 
2. A green LED at the top of the faceplate labeled OK is ON when the module is 
operating correctly. This module consumes power from +5VDC bus on the 
backplane. The module can be installed in any I/O slot of a 6 or 12 slot backplane 
and in slot no. 3 of a BA -3 backplane and any slot except slot 1 of a BA-4 
backplane. Up to four modem modules can be installed in an RTU system. 
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LM -2 Specifications 

Data Rates and Modulation 1200 bps CCITT V23 FSK 
Data Pump SS1324 

Equaliser (Adaptive) y 
Transmit Level -10dBm 

Scrambler /Descrambler y 
Receive Level OdBm to -43dBm 
Data Formats Asynchronous 
Remote RTS Signalling y 
Bit Error Rate (BER) 10'6 @ S/N 22dB 
Connection 2 Wire 
Line Isolation 4 KV 
Processor Intel 80051 
Word Size 8 bit 
Flash RAM 4K 
Static CMOS RAM 32K 
Configuration Software Toolbox 
CM Bus Data Rate 83 KBits /sec 
Modem Modules per RTU 4 

Internal Power Consumption 65mA from +5VDC Bus on backplane 
Operating Temperature -20 °to 70°C 
Storage Temperature -40 °to 85° C 

Operating Humidity 5 to 98% RH non -condensing 

LM -2 Block Diagram 
CM BUS rá485 

DRIVER 
LP 
80051 
16MFtr 

BUS 

RAM 
32K 

DUART 

V22BIS 
MODEM 

l 

V22BIS 
MODEM 

IJ i DM I 

4 4 
PUPE RADIO PUKE RADIO 
PORT 1 PORT 1 PORT 2 PORT 2 
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LM -2 Connections 

The LM -2 module features a dual RJ12 socket for connection to two leased lines 
(PL) and a dual RJ45 connector for the external VF (voice frequency) interface to 
external radio. These connectors are covered by a snap -on cable cover. Earlier 
models are fitted with a high density DB15 connector instead of the dual RJ45s. 

LM-21 

J 

121 

P2 

LM-2 

J 

P1 

EARLY MODELS 

Radio Function LM -2 Ports 1, 2 
RJ45 Connector 

TXA 1 OUT 

RXA 2 IN 

CTS 3 IN 

GND (OV) 4 COM 

DCD 5 IN 

RTS 6 OUT 

+12V low power 7 OUT 

DTR 8 COM 

RJ45 Plug RJ45 Socket 

1 8 Tf 
1 

8 7 

- 147 - 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 150 of 289



Kingfisher Series II Hardware Manual 4.02 

Radio Function LM -2 (Earlier 
Models) 

DB15HD Connector 

TXA1 @ -7dBm 1 OUT 

RTS1 2 OUT 

CTS1 3 IN 

DCD2 4 IN 

DCD1 5 IN 

RTS2 6 OUT 

TXA2 @ -7dBm 7 OUT 

NC 8 - 

RXA2 @Oto - 
30dBm 

9 IN 

DTR1 10 COM 
DTR2____ 

1-1 -COivi 

OV 12 COM 

OV 13 COM 

CTS2 14 IN 

RXA1 @Oto - 
30dBm 

15 IN 

otes: 1. dBm is referenced to 600 ohms 
2. RTS, CTS & CD signals active low to OV 

Private Line Function LM -2 Ports 1, 2 
RJ12 Connector 

Line + 2 

Line - 5 
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13.8 LNA -6 Line Amplifier Module, Leased Line 

The line amplifier module, LNA -6 is packaged in Series II Remote Terminal Unit 
housings and provides a matched leased line interface for up to six (6) leased 
circuits from a single modem. Modems with speeds up to 2400 bps may be 
connected via the VF circuit interface that is bussed to the backplane connector. 
Kingfisher Series I and Series II provide optional VF interfaces from their CCITT 
V23 and V22BIS modems. 

There are six (6) RJ12 sockets on the front panel for connection to leased 
circuits. The module provides galvanic isolation and surge protection from the line 
to the equipment side and signal voltage limiting, line matching from the 
equipment side to the line side. 

This module must be located within a BAX -6 backplane and cannot be fitted or 
mixed with standard Series Il modules. 

LNA -6 Specifications 

I Line Isolation 3000 VAC 

5000 VDC 

Transmit Level -10dBm with -10dBm input 

Receive Level OdBm to -43dBm 

Signal Limiting +1- 4 Volts Peak 

Surge Clamping 360 Volts 

Max. Number of Modules 4 

Internal Power Consumption 36mA from +5VDC 

Bus on backplane 

Operating Temperature -20 ° to 70°C 
Storage Temperature -40 ° to 85°C 
Operating Humidity 5 to 98% RH non -condensing 
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LNA-6 Block Diagram 

LNA-6 Connections 

L NA-6 

J 

I F 

i 

i 

L1 

L2 

L3 

L4 

LS 

L6 

Function LNA -6 
RJ12 Connector 

Line + 2 

NC 3 

NC 4 

Line - 5 
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13.9 MC -1 Multi Communications Module 

The multi communications module for the Series II Remote Terminal Unit 
provides additional ports in any RTU configuration. This module has three 
independent serial ports. Ports 1 and 2 are fixed at RS232C and Port 3 is 
hardware configurable to RS232/RS485 or CCITT V23 modem (for radio or 
private line). 

This module consumes power from the +5VDC bus on the backplane. Up to five 
MC -1 modules can be installed in any I/O slot of a 4, 6 or 12 slot backplane. An 
RTU can have up to 16 communications ports. 

MC -1 Part Numbers 

The MC -1 is available with one port option as detailed below. 

Ordering Information 
Part No. MC -1- P 

P Options: 
P 

Option Port 3 Type 
0= Not Fitted 
R= Radio, V.23 FSK 
P= 2 -Wire Line, V.23 FSK 
S= Serial RS232/RS485 
M =4 -Wire Line, V.23 FSK 

Example MC -1 -R MC-1 with radio option port 

MC -1 LED Display 

Three groups of four (4) LEDs show the status of ports 1 2 and 3. Each port has 
Tx, Rx, RTS and CD LEDs in a vertical group. 

MC -1 LED Description 
OK ON when module is functioning OK 

Tx ON when port is transmitting 

Rx ON when port is receiving 

RTS Request to send. Set ON to begin transmitting 

CD Carrier detect. ON while a communications signal is detected. 
WD Processor Watchdog Timer. Set ON when the processor is reset. 

DR1, DR2, 
T1, T2 

Not used 
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MC -1 Specifications 

Processor Intel 80C188 

Word Size 16 Bit internal data bus 
8 Bit external data bus 

Clock Speed 16MHz 

BIOS Y 

FLASH RAM 128K 

Static CMOS RAM 128K 

Status Indication Y 

Communication Ports 3 

Ports 1 &2 (RS232) Serial, 300 to 115200 Baud 

Port 3 (optional) Not fitted, Serial, Radio, 2 -Wire Line or 
4 -Wire Line. 300 to 115200 Baud 
(depending on port type) 

Communications Master or Outstation 

Configuration Software Toolbox 

Diagnostics Software Y 

Communications Protocol Kingfisher, Modbus, + many more 
MC -1s per RTU 5 

Internal Power Consumption 120mA from +5VDC Bus on 
backplane 

CM Bus Data Rate 83 KBit/s 

Cyclic Redundancy Port 1, 2 and 3 

Operating Temperature -20 to 70 DegC 

Storage Temperature -40 to 85 DegC 

Operating Humidity 5 to 98% RH non -condensing 

MC -1 Block Diagram 
CM BUS 4- R5485 

DRIVER 

3V RESET 

POWER 
MANAGEMENT 

.--p 
tP FLASH 
80C188 RAM 
16MHz 256K 

BU7-1- 

OPtionport 
(RS232/RS485 

RADIO. PUNE) 

PORT 3 

PLUG-IN OPTION BOATO 

i 

RAM 
256K 

WART 

RS232 
85232 / 
RS485 

PORT 1 PORT 2 
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MC -1 Connections 

The MC -1 module features two serial ports accessible by the RJ45 connectors on 
the front of the module and covered by the snap on cable cover. Port 1 is at the 
top and Port 2 is immediately below for RS232 connections only. Port 3 is 
optional and is detailed in the PC -1 Option Boards chapter. 

REAR 

Not used 

Link for +12V supply 
to RS232 ports. 
Note: +12V is 
always enabled on 
port 3 radio boards. 

Factory default 
+12V link not 
installed. 

Figure 4 -1a: MC -1 Port Identification and Link Location 

RS232C 
Function 

MC -1 Ports 1,2 
RJ45 Connector 

TXD 1 OUT 
RXD 2 IN 
CTS 3 IN 

GND (OV) 4 COM 
DCD 5 IN 
RTS 6 OUT 

+12V low power 
(requires link) 

7 OUT 

DTR 8 OUT 
DSR 

RI 

RJ45 Plug RJ45 Socket 

8 

8 
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13.10 BA -3 Backplane - 3 Slot 

The 3 -slot backplane will accommodate a variety of module types in different 
configurations. I/O modules and power supplies may be placed in any of the three 
(3) positions. In addition the centre position will accommodate an SBX -2 and /or 
I/O -1, 2 or 3 module. It is not possible to fit a CP -1 or any communication 
modules to this position. 

There are five (5) connectors at the far right of the backplane. The two (2) small 
8 -way connectors are for inter -backplane communication links. The longer six 
way connector is for external power ( +5V and +24V DC), if the standard supply is 
not fitted. The two lower 10 way pin headers are for the two serial ports of an 
SBX -2 module, if used. 

This backplane is designed for surface mounting. Mounting brackets (2 pieces) 
are supplied for user fitting. 

14- 60.0 -P1 

k >I 

174.0 

Figure 13 -9a: BA -3 Mounting Details 
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BA -3 External Connections 

J14 Power Connector Pinout (viewed from the top) 

24V 12V* 
5V PCON 

OV OV 

PCON = Processor controlled power enable. 
The 24V pin is not used by the PC -1. The 12V and 5V output pins can be used to 
power a second BA-4 backplane. These pins are supplied by the PC -1 when the 
12V battery or 12V input supply is connected to the orange BL9 connector. 

*CAUTION: The 24V and 12V pins are shorted on early revision backplanes 
(prior to revision 1.3). Early revision backplanes were designed for 24V only. 

J13 (in), J15 (out) Inter -rack Backplane Comms Connectors 

1 8 

2 7 

3 6 

'4 5 

Pin 1: 10+ Serieal VO link 
Pin 2: CM+ Serial CM link 
Pin 3: 0 Volt - Signal ground 
Pin 4: IO- Serial VO link 
Pin 5: CM- Serial CM link 
Pin 6: 0 Volt - Signal ground 
Pin 7: CSR 
Pin 8: PCON Processor controlled power enable 

J17, J18 Serial Ports (P1, P2) 

Pin 1 CD Carrier data detect 

Pin 2 RXD Receive Data 

Pin 3 TXD Transmit Data 

Pin 4 NC or I/O (RS485) Port 2 only 

Pin 5 0 Volt (RS232 and RS485) 

Pin 6 NC or +10 (RS485) Port 2 only 

Pin 7 RTS Request to send 

Pin 8 CTS Clear to send 

Pin 9 NC 

Pin 10 NC 
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13.11 BAX -6 Backplane - 6 Slot for LISA -6 Module 

The 9 -slot backplane is designed to accommodate four (4) LNA -6 modules and 
an optional power supply module in the far left slot location. 

There are two connectors in the far right position which provide access to the OF 
signals that are bussed along the backplane to each of the module positions. A 
third connector (6 way) on the far right is for the external power supply input 
( +5V). 

This backplane is designed for surface mounting. Mounting brackets (2 pieces) 
are supplied for user fitting. 

265.` 

l' 227.9 r i 7 -0 

°] 

O 

0 0 O O O 1 

173.. 
17! 

-T 

a (1) ß 

O O 

247.9 

Figure 13 -10a: Backplane Mounting Details - BAX -6 

- 156 - 

DETAIL 

k10A >I 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 159 of 289



Kingfisher Series II Hardware Manual 4.02 

External Connections 

J5 Power 

Pin 1 NC 

Pin 2 +5V Supply 

Pin 3 0 Volt 

Pin 4 0 Volt 

Pin 5 NC 

Pin 6 NC 

J9 - VF Signal Interface (Mini DIN -8) 

Pin 1 CTS - Clear to send 

Pin 2 0 Volt - Signal ground 

Pin 3 NC 

Pin 4 TXA - Transmit analog (- 10dBm) 

Pin 5 NC 

Pin 6 PTT - Request to send (Press to talk) 

Pin 7 CD - Carrier data detect 

Pin 8 RXA - Receive analog (- 10dBm) 

J9 - VF Signal Interface (Mini DIN -8) 

Pin 1 TXA - Transmit Analog (- 100dBm) 

Pin 2 PTT - Request to send (Press to talk) 

Pin 3 CTS - Clear to send 

Pin 4 0 Volts - Signal ground 

Pin 5 0 Volts - Signal ground 

Pin 6 +5 Volts 

Pin 7 +5 Volts 

Pin 8 GND Chassis ground 

Pin 9 GND Chassis ground 

Pin 10 +5 Volts 

Pin 11 +5 Volts 

Pin 12 0 Volts - Signal ground 

Pin 13 0 Volts - Signal ground 

Pin 14 CD - Carrier data detect 

Pin 15 RXA - Receive analog (- 10dBm) 

NOTE: PTT, CTS and CD are active low referred to 0 Volt 
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13.12 DI -1 12 -24 Volt AC or DC Input, 16 Point 

The DI -1 provides 16 input points in one group with common power input 
terminals. This input module is designed to have either positive or negative logic 
characteristics in the DC input mode. Input characteristics are compatible with a 
wide range of user -supplied input devices, such as: push buttons, limit switches, 
and electronic proximity switches. Current into an input point results in a logic 1 in 
the input status table ( #DI). The digital inputs are powered using an external 
power supply (the module does not provide field power). 

LED indicators that provide the ON /OFF status of each point are located at the 
top of the module. This LED block has four vertical columns with four red LEDs in 
each column, the left two columns labeled Al through 8 (points 1 through 8) and 
the right two columns labeled B1 through 8 (points 9 through 16). An insert goes 
between the inside and outside surface of the hinged door. The surface towards 
the inside of the module (when the hinged door is closed) has circuit wiring 
information, and circuit identification information can be recorded on the outside 
surface. The outside left edge of the insert is color -coded blue to indicate a low - 
voltage module. This module can be installed in any I/O slot of a 3, 4, 6 or 12 slot 
backplane system. 

DI -1 Specifications 

Rated Voltage 12 or 24 Volts AC /DC 

Input Voltage Range 0 to +30 Volts AC/DC 

Inputs per Module 16 (two groups each with separate common) 

Isolation 3000 Volts RMS between field and logic 

Input Current 4mA (typical) at rated voltage 

Input Characteristics: 

On -state Voltage 11.5 to 30 Volts AC /DC 

Off -state Voltage 0 to +4 Volts AC /DC 

On -state Current 4.3mA minimum 

Off -state Current 1 mA maximum 

On response Time 10ms typical 

Off response Time 17ms typical . 

Operating Temperature -20° to 70° C 

Storage Temperature -40° to +85° C 

Operating Humidity 5 to 98% non -condensing 
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Dl -1 Wiring Diagram 

There are two isolated input groups. Each group of 8 channels can be powered 
by a separate DC source. 

CH 1 

CH2 
CH 3 CH x 

CH4 
CH 5 

Common 
CH 6 

CH 7 

CH 8 

Common ForChs 1 -8 
Common ForChs 1 -8 
CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 

CH 15 

CH 16 

Common For Chs 9 -16 
Common For Chs 9 -16 

Wiring Example 
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FIELD CONTACT 

12 -30V AC or DC 
external power supply 
Note: polarity can be 
reversed. 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 162 of 289



Kingfisher Series II Hardware Manual 4.02 

13.13 Dl -2 48 Volt AC or DC Input, 16 Point 

The 48 -volt DC input module for the Series II Remote Terminal Unit provides 16 
input points in one group with a common power input terminal. This input module 
is designed to have either positive or negative logic characteristics in the DC 
input mode. This input module is designed to function with DC user inputs. Input 
characteristics are compatible with a wide range of user -supplied input devices, 
such as: push buttons, limit switches, and electronic proximity switches. Current 
into an input point results in a logic 1 in the input status table ( #DI). Power to 
operate the field devices must be supplied by the user. 

LED indicators which provide the ON /OFF status of each point are located at the 
top of the module. This LED block has four vertical columns with four red LEDs in 
each column, the left two columns labeled Al through 8 (points 1 through 8) and 
the right two columns labeled B1 through 8 (points 9 through 16). An insert goes 
between the inside and outside surface of the hinged door. The surface towards 
the inside of the module (when the hinged door is closed) has circuit wiring 
information, and circuit identification information can be recorded on the outside 
surface. The outside left edge of the insert is color -coded blue to indicate a low - 
voltage module. This module can be installed in any I/O slot of a 4, 6 or 12 slot 
backplane system. 

DI -2 Specifications 

Rated Voltage 48 Volts AC or DC 

Input Voltage Range 0 to 60 Volts AC or DC 

Inputs per Module 16 (two groups, each with separate common) 

Isolation 3000 Volts RMS between field and logic 

Input Current 4mA (typical) at rated voltage 

Input Characteristics: 

On -state Voltage 23 to 60 Volts DC 

Off -state Voltage 0 to 20 Volts DC 

On -state Current 4.8mA minimum 

Off -state Current 2.2mA maximum 

On response Time 10ms maximum 

Off response Time 17ms maximum 

Operating Temperature -20° to 70° C 

Storage Temperature -40° to 85° C 

Operating Humidity 5 to 98% non -condensing 
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Dl -2 Wiring Diagram 

There are two isolated input groups. Each group of 8 channels can be powered 
by a separate DC source. 

CH 1 

CH 2 

CH 3 CH x 
CH 4 

CH 5 
Common 

CH 6 
CH 7 

CH 8 

Common ForChs 1 -8 
Common ForChs 1 -8 
CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 
CH 15 

CH 16 

Common For Chs 9 -16 
Common For Chs 9 -16 

Wiring Example 
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FIELD CONTACT 

.---* + 
24-60V AC or DC 
external power supply 
Note: polarity can be 
reversed. 
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13.14 DI -3 120 Volt AC Input, 16 Point 

The 120 -volt AC input module for the Series II DI -3 Remote Terminal Unit 
provides 16 input points with two common power input terminals. The input 
circuits are reactive (resistor /capacitor) inputs. Current into an input point results 
in a logic 1 in the input status table ( #DI). Input characteristics are compatible 
with a wide range of user -supplied input devices, such as: push buttons, limit 
switches and electronic proximity switches. Power to operate the field devices 
must be supplied by the user. This module requires an AC power source; it can 
not be used with a DC power source for field inputs. 

LED indicators that provide the ON /OFF status of each point are located at the 
top of the module. This LED block has four vertical columns with four red LEDs in 
each column, the left two columns labeled Al through 8 (points 1 through 8) and 
the right two columns labeled B1 through 8 (points 9 through 16). An insert goes 
between the inside and outside surface of the hinged door. The surface towards 
the inside of the module (when the hinged door is closed) has circuit wiring 
information, and circuit identification information can be recorded on the outside 
surface. The outside left edge of the insert is color -coded red to indicate a high - 
voltage module. This module can be installed in any I/O slot of a 3, 4, 6 or 12 slot 
backplane system. 

DI -3 Specifications 

Rated Voltage 120 Volts AC 

Input Voltage Range 0 to 132 Volts AC, 50/60 Hz 

Inputs per Module * 16 (two groups, each with separate common) 

Isolation 3000 Volts RMS between field and logic 

Input Current 12mA (typical) at rated voltage 

Input Characteristics: 

On -state Voltage 74 to 132 Volts AC 

Off -state Voltage 0 to 20 Volts AC 

On -state Current 6mA minimum 

Off -state Current 2.2mA maximum 

On response Time 15ms maximum 

Off response Time 34ms maximum 

Operating Temperature -20° to 70° C 

Storage Temperature -40° to 85° C 

Operating Humidity 5 to 98% non -condensing 

* Number of inputs on is dependent upon ambient temperature as shown below 
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Dl-3 Wiring Diagram 

There are two isolated input groups. Each group of 8 channels can be powered 
by a separate AC source. 

Wiring Example 
CH 1 

CH 2 

CH 3 CH x 

CH 4 

CH 5 
Common 

CH 6 

CH 7 

CH 8 

Common ForChs 1-8 
Common ForChs 1-8 
CH 9 

CH 10 

CH 11 

CH12 
CH 13 
CH- 1-4-- - - 

CH 15 

CH 16 

Common ForChs 9-16 
Common ForChs 9-16 

Dl -3 Output Characteristics 

NUMBER 16 
OF INPUTS 
ON 

12 

FIELD CONTACT 

74 -132V AC 
External power supply 

-20 0 20 40 60 
AMBI ENT TEMPERATURE (Deg C) 
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13.15 Dl -4 240 Volt AC Input, 16 Point 

The 240 volt AC input module for the Series II DI-4 Remote Terminal Unit 
provides 16 input points with two common power input terminals. The input 
circuits are reactive (resistor /capacitor) inputs. Current into an input point results 
in a logic 1 in the input status table ( #DI). Input characteristics are compatible 
with a wide range of user -supplied input devices, such as: push buttons, limit 
switches and electronic proximity switches. Power to operate the field devices 
must be supplied by the user. This module requires an AC power source; it can 
not be used with a DC power source. 

LED indicators that provide the ON /OFF status of each point are located at the 
top of the module. This LED block has four vertical columns with four red LEDs in 
each column, the left two columns labeled Al through 8 (points 1 through 8) and 
the right two columns labeled B1 through 8 (points 9 through 16). An insert goes 
between the inside and outside surface of the hinged door. The surface towards 
the inside of the module (when the hinged door is closed) has circuit wiring 
information, and circuit identification information can be recorded on the outside 
surface. The outside left edge of the insert is color -coded red to indicate a high - 
voltage module. This module can be installed in any I/O slot of a 4, 6 or 12 slot 
backplane system. 

DI-4 Specifications 

Rated Voltage 240 Volts AC 

Input Voltage Range 0 to 264 Volts AC, 50/60 Hz 

Inputs per Module * ' 16 (two groups, each with separate common) 

Isolation 3000 Volts RMS between field and logic 

Input Current 12mA (typical) at rated voltage 

Input Characteristics: 

On -state Voltage 148 to 264 Volts AC 

Off -state Voltage 0 to 40 Volts AC 

On -state Current 6mA minimum 

Off-state Current 2.2mA maximum 

On response Time 15ms maximum 

Off response Time 34ms maximum 

Operating Temperature -20° to 70° C 

Storage Temperature -40° to 85° C 

Operating Humidity 5 to 98% non -condensing 

* Number of inputs on is dependent upon ambient temperature as shown below. 

- 164 - 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 167 of 289



Kingfisher Series II Hardware Manual 4.02 

Dl-4 Wiring Diagram 

There are two isolated input groups. Each group of 8 channels can be powered 
by a separate AC source. 

Wiring Example 
CH 1 

CH 2 FIELD CONTACT 

CH 3 CH x + 

CH 4 

CH 5 
Common 

CH 6 

CH 7 

CH 8 

Common For Chs 1 -8 

Common For Chs 1 -8 
CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

-CH-I-4- 
CH 15 

CH 16 

Common For Chs 9 -16 
Common For Chs 9 -16 

Dl-4 Output Characteristics 

NUMBER 16 
OF INPUTS 
ON 

12 

148 -264v AC 
External power supply 

-20 0 20 40 60 
AMBIENT TEMPERATURE (DegC) 
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13.16 DO -5 TER RLY 16, Relay Board DPDT -16 Point 

The 16 point relay board for the Series I I Remote Terminal Unit provides 16 
DPDT voltage free output contacts, each rated at 5A AC /DC. The relay contacts 
are terminated on a Phoenix double height PCB terminal unit arranged in a dual 
three way terminal (refer to drawing following). These terminals may take wire 
sizes up to 4mm2. 

Each relay consumes 30mA @ +12VDC or 15mA @ +24VDC backplane supply. 
An external supply can be connected to a screw terminal on the PCB if required 
(not if used with the standard cable supplied with the DO -5 module). 

This module is connected by a standard cable to the DO -5 module. 

LED indicators are provided for each relay on the relay board - LED on = relay 
active. 

Relay Output Terminal Board - TER RLY 16 Specifications 

Rated Load (per contact) 5A at 250VAC Resistive 
5A it 30VDC Resistive 

Maximum Current 5A 

Maximum Operating Voltage 380VAC, 125 VDC (2A max.) 

Maximum Switching Power 750VA, 90 Watts Resistive 

Minimum Load 10mA at 5VDC 

Contact Resistance 50m Ohm maximum 

Relay Operations >10,000,000 

Relay Type (per channel) DPDT (Double Pole, Double Throw) 

Operating Temperature -40° to 70 ° C (no icing) 

Humidity 35% to 85% 

Isolation 5KV coil to contacts 

Coil Rated Voltage 12VDC @ 40mA/coil 
24VDC @ 15mA/coil 

Coil Resistance 400 Ohm @ 12V or 1600 Ohm @ 24V 

Dimensions 253mm(L) x 90mm(VV) x 70mm(H) 
(280mm long with 2 end clamps) 

Mounting 35mm DIN rail 

Interface cable length 
(for connection to the DO -5 module) 

0.8m to 3.0m (made to order) 

CAUTION! 
1. Contacts must be protected with appropriate suppression devices when wired 

with inductive loads for maximum life. 
2. Contacts should also be protected with external fusing. 
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Relay Output Terminal Board - TER RLY 16 Wiring Diagram 

- 
e E. 
0 

: 
° DE 

i @ _; 
h E 
s 
Z_. _ 

: 
-,_ _r _. íi - lud 

_0 
L 

OR 
m: 

0 

0 DE; 
Q C 

0 
to DE. 

0 óE;: 
C .- e - 
ß E 

CH 1 

CH 2 

CH 3 

CH 4 

CH 5 

CH 6 

CH 7 

CH -8 

CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 

CH 15 

CH 16 

Terminal Layout For Each DO -5 Channel 

A 

Wiring Example 

When the output 
channel is set ON, 
the load is 
energised 

NO (b) 
NO (a) - Normally open contact 

C (b) 
C (a) - Common 

NC (b) 
NC (a) - Normally closed contact 

There are two sets of relay outputs 
fa each channel (i.e. DPDT) 

NO (a) 0-I LOAD I-1 

POWER 
SUPPLY 

C (a) I + 
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External Power 
Supply. Note: 
polarity can be 
reversed. 
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13.17 Al-4 Analog Current input - 8 Channel (flying 
capacitor) 

The analog input - 8 channel module for the Series II Remote Terminal Unit 
provides eight individually isolated input channels, each capable of converting an 

analog input signal to a digital signal for use as required by your application. This 
module provides two input ranges. The default range is 4 to 20mA with user data 
scaled so that 4mA corresponds to a count of 0 and 20mA corresponds to a 

count of 32760 with each 1000 counts representing 0.51.LA. A link on the rear of 
the module selects 4-20mA or 0 -20mA for all channels. 

Conversion speed for each of the eight channels is 250 milliseconds. By default 
the update rate is 8 seconds but can be configured in the range of 1 -10 seconds. 
Resolution of the converted signal is 12 bits binary ( 1 part in 4096) over the 
range. User data in the #AI registers is in 16 -bit 2'x complement format. The 
placement of the 12 bits from the A/D converter in the #AI data word is shown 
below. 

MSB LSB 

01 D11 I D10 I D9 I D8 I D7. D6 I D5 
I 

D4 I D3 I D2 
I 

D1 
I 

DO 01oIo 

If the current source is reversed into the input, or is less than the low end of the 
current range, then the module will output a data word corresponding to the low 
end of the current range (0000H in #AI). If an input which is out of range is 

entered (i.e. greater than 20mA), the A/D converter will output up to full scale 
(corresponding to 7FF8H in #AI). 

Scaling of the input is shown below. 

32760 

Raw 
Value 
(decimal) 

0 4 20 
Current (mA) 
(4 to 20mA range) 

32760 

Raw 
Value 
(decimal) 

0 20 
Current (mA) 
(0 to 20mA range) 

Figure 8 -3a: Al-4 Scaling for Analog Current 4 to 20mA 

Input protection for the module is sufficient to guarantee operation with reduced 
performance with up to 1500V common -mode. The module provides electrical 
isolation of externally generated noise between field wiring and the backplane 
through the use of flying capacitor relay scanning system. 

To minimise the capacitive loading and noise, all field connections to the module 
should be wired using a good grade of twisted, shielded instrumentation cable. 
The shields can be connected to GND. The GND connection provides access to 
the backplane (frame ground). 
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Link for 4 -20mA 
operation. Remove 
for 0 -20mA 
operation. 

Factory default 
Link installed 

Figure 8 -3b: Al-4 Rear Module and Link Location 

Eight red LEDs labeled Al to A8 on the face plate are ON when current is 1% 

above the input range (i.e. 4.16mA for 4 -20mA and 0.2mA for 0 -20mA range). A 
green LCD- arth@tOfJ Ol- Tfle-ÌäGC ÑI' dli r "is'C7rv- wiiciruic'iiwuaic'is- vperaiy - - -- 
correctly. This module also consumes power from the +5VDC and +12VDC bus. 

An insert goes between the inside and outside surface of the hinged door. The 

surface towards the inside of the module (when the hinged door is closed) has 

circuit wiring information and circuit identification information can be recorded on 

the outside surface. The outside left edge of the insert is color -coded blue to 

indicate a low- voltage module. 

This module can be installed in any I/O slot of a 4, 6 or 12 slot backplane in a 

system. Up to 10 Analog Current Input modules can be installed in a backplane. 
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AI-4 Specifications 

Input Current Ranges 4 to 20mA and 0 to 20mA 

Input Voltage Ranges * 1 to 5V and 0 to 5V * 

Calibration Factory calibrated to 5µA 

Update Rate 1 to 10 seconds (all eight channels) 

Scanning Life Expectancy 
(for G6A- 234P -ST relay) 

100 million scans or 31.7 years @ 10 s update rate 

Resolution 5µA (1 LSB = 5µA) 

Absolute Accuracy 0.1% full scale + 0.1% reading 

Common Mode Voltage 1500 Volts 

Linearity <1 Léast Significant Bit 

Isolation 1500 Volts RMS between field and logic and 
between channels 

Common Mode Rejection >70 dB at DC; >70 dB at 60 Hz 

Cross -Channel Rejection >öU db from uG to 1 kHz 

Input Impedance 250 ohms 

Input Filter Response 2 kHz 

Operating Temperature -20° to 70 ° C 

Storage Temperature -40 ° to +850 C 

Operàting Humidity 5 to 98% RH non -condensing 

* Analog inputs can be modified from current inputs to voltage inputs by lifting one 
leg of the 250 ohm channel resistor. Each channel has its own resistor, so any 

combination of channels can be converted. If necessary, the response time of the 
analog input can be improved by replacing the 250 ohm resistor with a 100K 

resistor. It is recommended that modules be returned to RTUnet for factory 
conversion if required. No responsibility will be taken by RTUnet for damage 
caused to boards during modification performed by clients. The circuit board 

resistors to change are: channels 1 - 8 = R1 - R8. 
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AI-4 Block Diagram 

PROTECTION 
AND FLTER 

PROTECTICN 

:11)- 
CH8 

AND FLTER 

AI-4 Wiring Diagram 

4- 

CH 1+ 
CH 1- 

CH 2+ 

CH 2- 
SHIB_D 

CH 3+ 
r_u Z_ 

CH4+ 
CH 4- 

SHIELD 

CH 5+ 
CH 5- 
CH 6+ 
CH 6- 
SHIELD 

CH 7+ 
CH 7- 

CH 8+ 
CH 8- 

SHIELD 

ADC 
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LED DISPLAY 

80051 MICRO 
CONTROLLER 

Wiring Example 

CHx+ 
CHx p 
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RS485 H. 
DRIVER 

Analog 4 -wire transmitter 
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13.18 RT -1 Analog RTD Input - 4 Channel 

The RTD input - 4 channel module for the Series II Remote Terminal Unit 
provides four input channels for Pt100 Resistance Temperature Devices, each 
capable of converting the 100 ohm (DIN standard) temperature sensor to a digital 
signal for use as required by your application. Modules are available in the 
standard range of -150 to 400 DegC or can be manufactured to special order with 
minimum 100 DegC span in the -150 to 400 DegC range. 

Conversion speed for each of the four channels is 20 µS and this provides a 
maximum update rate of two milliseconds for the module. Resolution of the 
converted signal is 12 bits binary (1 part in 4096) over the range. The placement 
of the 12 bits from the A/D converter in the #AI data word is shown below. The 
relationship between the temperature and the data from the A/D converter is 
shown in the figure below. 

MSB LSB 

01 D11 1 D10 I D9 D8 I D7 I D6 D5 I D4 D3 02 I D1 DO 0 0I 0 

The input circuit features a constant current RTD excitation using the third lead of 
- ;tee- RTD- to-ocl Abe and-compensate -for iüe- RTD -ieaci resistance; resuiiing in-an "- 

accurate RTD temperature measurement. The RTD voltage is then amplified and 
fed to the 12 bit ADC. The module is factory calibrated to provide 0.1% resolution 
of span. 

To ensure accurate operation each input is factory calibrated using Toolbox 
software. The calibration is stored in EPROM on the RT -1 and is therefore non- 
volatile. 

Figure 8 -6a: RT -1 Scaling 

Input protection for the module is sufficient to guarantee operation with reduced 
performance with up to 1500V common -mode. The module provides electrical 
isolation of externally generated noise between field wiring and the backplane 
through the use of optical isolation. 

To minimise the capacitive loading and noise, all field connections to the module 
should be wired using a good grade of twisted, shielded instrumentation cable. 
The shields can be connected to E. The E connection provides access to the 
backplane (frame ground). 
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Four red LEDs labeled Al to A4 on the faceplate are ON when an RTD is 
connected. A green LED at the top of the faceplate is ON when the module is 

operating correctly. This module also consumes power from the +5VDC and 
12VDC bus. A 24VDC isolated converter is used to provide power to the RTD 
conditioning and ADC circuits. This module can be installed in any I/O slot of a 4, 
6 or 12 slot backplane in a system. Up to 10 RTD modules can be installed in a 
backplane. 

RT -1 Specifications 

RTD Type Pt100, 100 ohm, 0.00385 ohm /ohm / °C (DIN 
standard) 

Range -150 to +400 °C Standard 
-50 to +150 °C (Special order) 
0 to +100 °C (Special order) 
Other ranges within the Standard range ( -150 to 
+400 °C) can be supplied on request. 

Leadwire Resistance 40 ohms maximum 

-ccaowir c Effect -Less Uthan 
1r% of-span error - - 

Accuracy 0.1% ( +/- 0.5 °C) 

Resolution 12 bit (no sign bit) 

Update Rate 2 msec (all four channels) 

Response Time 100 msec typical 

Common Mode Voltage 1500 Volts 

Isolation 3000 Volts RMS between field and logic 

Common Mode Rejection >70db from DC to 60 Hz 

Cross -Channel Rejection >80db from DC to kHz 

Operating Temperature -20° to 70 ° C 

Operating Humidity 20 to 98% RH 

Storage Temperature -40° to +85° C 
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RT -1 Block Diagram 

+24V 

+5V 

RANGE SWITCH F.TED DISPLAY 
0-20 OR 4 -20mÁ 

RS485 
DRIVER 

80051 MICRO 
CONTROLLER 
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DC/DC 

RT -1 Wiring Diagram 

OP TO 
ISOLATION 
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PT700 

BRIDGE CH4 
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Chapter 14 Custom Products 

14.1 DO -5 TER RLY 003, Relay Board SPST -16 
Point 

The 16 point relay board is designed for use with the DO -5 module and provides 
16 SPST voltage free output contacts. The relay contacts are terminated on a 
Weidmuller single height PCB terminal unit (please see wiring diagram). These 
terminals can take wire sizes up to 4mm2. The TER -RLY -003 relay board has a 
superior inductive load rating than the TER -RLY -002 relay board. 

LED indicators are provided for each relay on the relay board - LED ON = relay 
active. 

Relay Output Terminal Board - TER RLY 002 Specifications 

Relay Type 

-- - - - 
Omron G2RG- 2A4 -DC12 
(datasheet is available from 
www.europe.omron.com) 

Rated Load (per contact) 8A at 250VAC Resistive 
8A at 30VDC Resistive 
1A at 125VDC Inductive 

Maximum Operating Voltage 380VAC, 125VDC 

Maximum Switching Power - Resistive 2000VA, 240W 

Contact Resistance 100 milli -ohm maximum 

Relay Operations 100,000 minimum at 1800 operations 
per hour at rated resistive load 
50,000 minimum at 360 operations per 
hour at rated inductive load 

Relay Type (per channel) SPST (Single Pole, Single Throw) 

Operating Temperature -40 to 70 °C (no icing) 

Humidity 5% to 85% 

Isolation 5KV coil to contacts 

Coil Rated Voltage 12VDC @ 66mA 

Coil Resistance 180 Ohm @ 12VDC 

Dimensions 253mm(L) x 90mm(W) x 70mm(H) 
(280mm long with 2 end clamps) 

Mounting 35mm DIN rail 

Interface cable length 
(for connection to the DO -5 module) 

0.8m to 3.0m (made to order) 

CAUTION! 
Contacts can be protected with appropriate suppression devices when wired with inductive 
loads to increase He of relays. Contacts should also be protected with external fusing. 
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Relay Output Terminal Board - TER RLY 003 Wiring Diagram 

- . - 

e 

o 

-- 

l l R l 
R 

e O 
IR 

Q FI E 
i 
= 

I 

Q 

i- 
---u-d I---7 

° J 
0 - 
d Q 

I-1 

ß 

e 
R 

_ - 
ß - 

CH 1 

CH 2 

CH 3 

CH 4 

CH 5 

CH 6 

CH 7 

CH 8 

CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 

CH 15 

CH 16 

Terminal Layout For Each Output Channel 
r 

C 
r-4'11--- ---- 

Internal Circuitry 

Wiring Example 

When the output 
channel is set ON, 
the load is energised 

C - Common 
C - Common 
NO - Normally open contact 

C + I 

POWER External Power Supply. 
SUPPLY Note: polarity can be reversed. 

NO ---j LOAD 11 
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Chapter 15 Port Adaptors and Cables 

Port adaptors (labeled 'ADP -)0') allow a communications device to be used by 
the RTU. The adaptor plugs into the communications device and then an RJ45 
cable is connected between the RTU port and the base of the adaptor. The 
adaptor has internal wires for each RJ45 pin and these are connected to the 
various pins of the adaptor DB9 or DB25 socket as required. 

Some types of cables require external power wires or use connectors that are not 
available as adaptors. These cables are prefabricated and are labeled 'RJC -ADP- 
xx'. 

RJ45 Pin Adaptor Internal Wire Color * 

1 White or Grey 

2 Brown 

3 Yellow 

4 Green 

5 Red 

6 Black 

7 Orange 

8 Blue 

* Colors may vary according to adaptor supplier 

RJ45 
socket 

RJ45 Plug RJ45 Socket 

1 8 

8 

Note: the above RJ45 
pinout is different to 
some conventions 

DB9, DB15 
or DB25 
socket or 
plug 

Loose wires inside the adaptor are 
used to connect the RJ45 socket to 
the 0139 /15/25 socket or plug 

EXAMPLE ADAPTOR USAGE 

RJ45 Cable 
Adaptor 

Maximum RS232 cable length= 50Ft= 152m 
Maximum RS485 cable length= 2000Ft = 609.6m 
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ADP -04 PC -1 /PAC -1 Radio Port to Tait T2010 or 
Maxon RDM -01 (SD 

KINGFISHER RTU 
RADIO PORT (RJ45) 

1 WHITE/GREY 

-125) 

TXD 

T2000/RDM 
DB9 FEMALE 

TXD 

-01 

1 

RXD 2 BROWN 2 RXD 
3 YELLOW CTS 3 PTT 
6 BLACK RTS 

GND 4 GREEN 4 GND 
8 BLUE DTR 
5 RED DCD 6 CD 
7* ORANGE +12V 5 +12V 

* Only if used with 12V Backplane 

ADP -05 RTU Serial Port to PC Serial Port (Null Modem Cable) 

KINGFISHER RTU 
SERIAL PORT (RJ45) 

PC SERIAL 
DB9 FEMALE._ 

PORT 

2 1 WHITE/GREY TXD RXD 
2 BROWN 3 RXD TXD 
4 GREEN 5 GND GND 
3 YELLOW CTS RTS 7 
6 BLACK RTS CTS 8 

ADP -07 . RTU 

KINGFISHER RTU 
SERIAL PORT (RJ45) 

1 WHITE /GREY 

Serial Port to External PSTN Modem 

TXD 

EXTERNAL 
DB25 MALE 

TXD 

MODEM 

2 
RXD RXD 2 BROWN 3 

4 RTS 
5 CTS 

4 GREEN GND GND 7 
DCD 5 RED 8 CD 

3 YELLOW CTS 20 DTR 
6 BLACK RTS 

ADP -08 RJ45 Connection to RTU DB9 Connection 
(Also used with an ADP-05 for PC to Series I comms) 

RJ45 CONNECTION 
RTU DB9 
DB9 FEMALE 

1 WHITE /GREY 3 TXD TXD 
2 BROWN 2 RXD RXD 
3 YELLOW 8 CTS CTS 
6 BLACK 7 RTS RTS 
4 GREEN 5 GND GND 
8 BLUE 4 DTR DTR 
5 RED 1 DCD DCD 
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ADP -09 Serial Port to HITECH or Nematron Display Panel 

KINGFISHER RTU HITECH or Nematron PANEL 
SERIAL PORT (RJ45) DB25 FEMALE 

1 WHITE/GREY TXD RXD 3 
2 BROWN RXD TXD 2 
3 YELLOW CTS -1 RTS 4 
6 BLACK RTS CTS 5 
4 GREEN GND GND 7 

ADP -16 PC- 1/MC -1 Radio Port to Trio D- Series Radio 
(eg TC- 450DR, TC- 900DR) 

KINGFISHER RTU 
RADIO PORT (RJ45) 

1 WHITE /GREY TXD 
2 BROWN RXD 
4 GREEN GND 
5 RED DCD 
v- " --ÚCrw \ r 10 
3 YELLOW CTS 

TRIO D- SERIES 
DB9 MALE 

TXD 3 
RXD 2 
GND 5 
CD 1 

KÌS- ._ 
% 

DTR 4 
PGM 6 

RJC- ADP -17 PC- 1/MC -1 Radio Port to Trio S- Series Radio 
(eg TC- 450SR, TC- 900SR) or RTU Serial Port to Trio S -Series Radio with 
24148SR modem fitted 

KINGFISHER RTU TRIO S- SERIES 
RADIO PORT (RJ45) DB15 MALE 

1 WHITE/GREY TXD TXD 3 
2 BROWN RXD RXD 5 
4 GREEN GND GND 10 
5 RED DCD CD 6 
3 YELLOW CTS t PTT 8 
6 BLACK RTS 

EXTERNAL SUPPLY ( +) +VE 1 

LEADS 11 -14V DC ( -) GND 2 

RJC- ADP -18 CP -10/11 Line Option Board to Maxon Radio 
(Maxon SD -125) 

KINGFISHER RTU 
LOB PORT (RJ45) 

5 BLUE CD 
3 ORANGE +12V 
6 ORANVHI RTS 
2 BRO/WHI RX+ 
1 BROWN TX+ 

8 GRE/WHI TX- 
4 BLU/WHI GND 
7 GREEN R)(- 

10V ZENER 

i 

MAXON RADIO 
DB9 FEMALE 

300R 

I I 

120K 

T1 

EXTERNAL SUPPLY ( +) 
LEADS 11 -14V DC ( -) 
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ADP -19 RJ45 Connection to ERS Micro -RTU DB9 Connection 
(Series II Toolbox to MICRO -RTU) 

RJ45 CONNECTION RTU DB9 
DB9 MALE 

1 GREY TXD TXD 3 
2 BROWN RXD 2 RXD 
3 YELLOW CTS 8 CTS 
6 BLACK RTS 7 RTS 
4 GREEN 5 GND GND 
8 BLUE DTR 4 DTR 
5 RED DCD 1 DCD 

RJC- ADP -20 CP -10/11 Line Option Board to Trio Radio 
(eg TC- 450SR, TC- 900SR) 

KINGFISHER RTU 
LOB PORT (RJ45) 
5 BLUE CD 
3 ORANGE +12V 
6 /W _ORAHI RTS 
2 B ROMIH I RX+ 
1 BROWN TX+ s 

T 
300R 

TRIO RADIO 
DB15 MALE 

CD 6 
+12 1 

- PTT_ R. 

RXD 5 
TXD 3 

8 GRE/WHI TX- 
1 4 BLU/WHI GND 

7 GREEN RX 

GND 10 

GND 2 

EXTERNAL SUPPLY ( +) +12 9 
LEADS 11 -14V DC ( -) GND 10 

RJC -ADP -21 CP -10/11 Line Option Board to Tait T2010 Radio 

KINGFISHER RTU TAIT RADIO 
LOB PORT (RJ45) DB9 FEMALE 

5 BLUE CD 
3 ORANGE +12V 
6 ORA/WHI RTS 
2 BRO/WHI RX+ 
1 BROWN TX+ 
8 GRE/WHI TX - 
4 BLU/WHI GND 
7 GREEN RX- 

CD 6 
+12 5 
PTT 3 
RXD 2 
TXD 1 

GND 4 

RJC -ADP -22 Serial Port to GSM Phone (Wavecom WM02 -G900) or 
GPRS Modem (Wavecom Fastrack) 

KINGFISHER RTU GSM PHONE 
SERIAL PORT (RJ45) DB15 HD MALE 

1 GREY TXD 
2 BROWN RXD 
3 YELLOW CTS 
6 BLACK RTS 
4 GREEN GND 
5 RED DCD 

1 
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RJC- ADP -23 PC- 1 /MC -1 Radio Port/Serial Port to Trio S- Series (SB) 
Repeater 

KINGFISHER RTU TRIO S- SERIES 
SERIAL PORT / RADIO PORT (RJ45) DB15 MALE 

1 GREY TXD 3 TXD 
2 BROWN RXD 5 RXD 
4 GREEN GND 10 GND 
5 RED DCD 6 CD 

3 YELLOW CTS PTT 8 
6 BLACK RTS 

EXTERNAL SUPPLY +) +VE 1 ( 

LEADS 11 DC 2 -14V ( -) GND 

ADP -25 RTU Serial Port to Uni -Op MD02R- 04 -00A5 Display Panel 

KINGFISHER RTU Uni Op Panel 
SERIAL PORT (RJ45) DB15 FEMALE 

(Hiah Density) 
1 GREY TXD RXD 2 
2 BROWN RXD TXD 3 
4 GREEN OV GND 5 
6 BLACK RTS RTS 10 
3 YELLOW CTS CTS 11 

RJC -ADP -26 RTU Serial Port to Maxon MM -5100 CDMA Modem 

KINGFISHER RTU 
SERIAL PORT (RJ45) 

MAXON CDMA 
DB15 MALE 
(High Density) 

1 BROWN TXD TXD 3 
2 BRO/WHI RXD RXD 2 
4 BLU/WHI GND GND 14 
5 BLUE DCD DCD 1 

6 ORA/WHI RTS RTS 7 
DTR 13 

RJC -ADP -27 RTU Serial Port to Motorola 9522 Satellite Transceiver 

KINGFISHER RTU MOTOROLA 9522 
SERIAL PORT (RJ45) DB25 FEMALE 

1 BROWN TXD S_TX 9 
2 BRO/WHI RXD S_RX 13 

RTS 8 
I CTS 22 

GND 4 BLUMMI GND 23 
5 BLUE DCD 10 DCD 
6 ORANVHI RTS DTR 19 

EXTERNAL 4 SUPPLY ( +) Ext_B+ 
' 3 LEADS 4.0 to 4.8 VDC ( -) GND 
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Overview 

This manual provides information on how to install and wire a Kingfisher Series Il RTU. It 

also shows how to install some external devices such as an antenna. 

Hardware specifications and extra information are contained in the Kingfisher Series II 

Hardware Manual. 

If you require more information please do not hesitate to contact your local representative or 
our technical support staff at RTUnet, and we will do our best to help you. Thankyou for 
choosing Kingfisher Series II RTUs. 

RTUnet (Australia) Pty. Ltd. 
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1. RTU Layout 

The exact layout should be defined in layout and wiring drawings supplied with the RTU. If 

these have not been supplied, then the RTU layouts shown below can be used as a guide. 

Every RTU has a backplane (eg BA -4, BA -6), a power supply (eg PSU -3 or PS -11) and a 
processor module (eg PC -1 or CP -11). The two common types of RTUs are shown below. 

BA-4 

MAINS 
POWER 

PS11 CP11 

L 1 J' -c, 

BA-6 

MAINS 
POWFR 

An RTU can have additional communications ports (eg MC -11) and a wide variety of 
input/output modules (eg 10 -4, AI -1, DI -5). Some of these are shown below. 

BA-4 

LPC-1TMc11 10-4 

MAINS 
POWER 

12V DC 

BA-6 

When a communications module is used it is installed to the right of the processor. 10 
modules are usually installed in alphabetical order from left to right. Eg an AI -1 module would 
be located to the left of a DI -5 module. 
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2. Installing Modules 

Step 1 

Hook mounting tab Into 
backplane slot 

Step 3 
Use securing screw to lock 
module onto base 

Step 2 
Rotate module up to mate 
firmly with backplane socket 
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3. Backplane Setup 

If a single backplane is being used then the DIP switches on the backplane do not need to 
be changed. The factory default setting for backplane revisions 2.1/2.2 is shown below. 

When linking two backplanes, please set the backplane DIP switches as shown below (for 
backplane revisions 2.1/2.2). A data cable and a power cable will also be required to link the 
backplanes. 

BAC -Ox DATA CABLE 
PC-1 BPC-Ox POWER CABLE 

r--r .113 
-- 

;*; 
,~ 4 

ON 

BA-40 
Rack 2 
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4. Enclosure Layout 

CAUTION! A RADIO SHOULD ONLY BE POWERED WHEN IT HAS AN ANTENNA 
CONNECTED. THIS WILL PREVENT DAMAGE TO THE RADIO IF IT TRANSMITS. 

The picture below shows an example layout for a Rittal AE1045 enclosure (400mm wide by 
500mm high by 210mm deep). 

VENT MUST BE 
INSTALLED IF 

ENCLOSURE HAS A 
BATTERY. INSTALL 

A SECOND VENT IN 
LOWER RIGHT HAND 

CORNER IF 

BATTERY IS >26AH 
OR IF 

ENVIRONMENTAL 
CONDITIONS 

REQUIRE GREATER 
AIRFLOW. 

INSTALL BACKPLANE LOW ENOUGH TO ALLOW 
MODULE SCREW TO BE ADJUSTED 

SLOTTED DUCT 20 X 60 mm 

DOUBLE GPO. ONE 
OUTLET FOR RTU. ONE 

OUTLET FOR LAPTOP. LAPTOP. 
WHEN A 7AH BATTERY IS 

USED, DGPO IS 
MOUNTED ON SIDE OF 
BATTERY BRACKET (AS 

SUPPLIED BY RTUnet 
PART NO. 05 200 020) 

O /\ /\ I I O 

BATTERY BRACKET. 
CAN RESTON FRONT 

UP OF ENCLOSURE 
CABLE GLANDS 

MOUNTED 
THROUGH 

GLAND PLATE 

RADIO OR MODEM. 
NOTE: THE RADIO CAN BE 
MOUNTED ON THE DOOR 
BY USING DIN RAIL 
ENSURE THAT THE RADIO 
IS MOUNTED ON THE TOP 
LEFT HAND CORNER OF 
THE DOOR TO ALLOW 
THE RADIO TO CLEAR 
THE RTU MODULES 
1r1-1cr.1 TUC morsel 2 
CLOSED. 

10 WIRING 
TERMINALS 

LIGHTNING ARRESTOR. 
INSTALL HIGH ENOUGH TO 
ALLOW EASY ACCESS FOR 
ANTENNA LEAD 
CONNECTION 

EARTH STUD. ENSURE 
GPO, BACKPLANE (BA-4 
ONLY) AND LIGHTNING 
ARRESTOR ARE 
CONNECTED TO THIS 
POINT USING 
APPROPRIATE EARTHING 
METHODS. 

LEAVE AT LEAST 30mm 
CLEARANCE TO ALLOW 
ROOM FOR GLANDS AND 
CABLES. 
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5. Installing Cables And Adaptors 

The following diagrams show how communication devices are connected to the RTU. The 
actual port type (RS232 Serial, Radio, Private Line, RS485 or other) is labelled on the 
module itself. Note: when connecting radios, please take note of module type ie PC -1 / MC -1 

or CP -11 / MC -11. 

PC 
COM PORT 

0- 

PSTN MODEM 

PC COM 
PORT OR 

DB9M 

Do 

TRIO D or E 
SERIES RADIO 

Trio TC450SR 
RADIO 

Trio TC450SR 
with 24/48SR 
modem 

ADP-05 
1 

TOOLBOX OR SCADA CABLE 

R145 TO RJ45 CABLE 
RI45 

Gt 
NOTE FBZ32C MAXIMUM CABLE 
LENGTH . 15.2m (50 FU. 

IN NOSY ELECTRICAL 
ENVIROMIENTS . USE SI-DEWED 
CABLE W ITti A MAXE4UM LENGTH OF 
3en 

RJ45 TO PJ45 CABLE 

NULL MODEM CABLE 
ADP-08 ADP-05 

L 

ßl45 TO 111.15 CABLE 

ADP-09 Z 

RI45 

RS232 

RS232 

PC COM 
PORT OR 

DB9M 

D 

ADP 

aT 
8145 TO ß145 CABLE 

R145 

.12V 
DV 

RS232 

RS232 

RADIO 

RS232 

-16 

8145 TO R145 CABLE 
R145 

[J 

RJC-ADP-17 R145 , 

0 
G:3 

RJC- ADP -17 

J 

1 R145 

J 

- 9 - 

.12V 
ev 

. 
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d TRIO 
TC450SR 
RADIO 7 r RJC-ADP-20 

o 
J 

DI 

CONNECT POWER 
LEAD TO PS-C 
RADIO POWER 

RI45 

RJC- ADP -21 Rµ5 

GSM MODEM 
(EG WAVECOM) 

0 

MAXON MM5100 
CDMA MODEM 

{ 

UNI-OP OPERATOR 
PANEL 
MDO2R-O4-00A5 

MOTOROLA 9522 
SATELLITE PHONE 

TRIO H- SERIES 
SPREAD SPECTRUM 
RADIO 

-R 
-R 

CONNECT PONER 
LEAD TO PS-. 
RADIO PONER 

RJC- ADP -22 R45 
11 

RJC-ADP-26 

ADP -25 

J 

RJ45 

RJ45 

-R 
-R 

UN E-2 

UNE-2 

RS232 

RS232 

RS232 

RJ6ADP-27 R145 
RS232 

4.5VDC 
POWER 
SUPPLY 

FUG-ADP-28 RJ45 RS232 
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6. Wiring Diagrams 

To Wire Use Wire Type (mm21 
10 Modules 0.75 Minimum 
Battery 2.5 to 4.0 

(use 4mm2 for >2m runs) 
12V Power 2.5 

6.1 Analog Inputs 
A combination of loop powered (2 -wire) and self powered (3 or 4 -wire) analog input 
transmitters can be used on the one module (AI -1, AI -10, 10 -3 or 10 -4). 

By default, each analog input is designed to accept 4 to 20 mA. Removing a link on the back 
of the module will allow 0 to 20mA operation for all channels of an AI -1, AO -2, 10 -3 or 10 -4. 
A single current or voltage range is software configurable for all channels of an AI -10 
module. 

6.2 Al -1 Wiring Diagram 
Wiring Examples 

CH 1 

OV 

+24V Output 
CH 2 
SHIED 

CH 3 
OV 

+24V Output 
CH 4 
SHIED 

CH 5 
OV 

+24V Output 
CH 6 
SHIED 

CH 7 
OV 

+24V Output 
CH 8 
SHIED 

CHxO 
+24V 
Output 

CH x 

0V 
+24V 
Output 

Analog 2 -wire transmitter 
Input (powered by module) 

CH x O 

OV 0 
Analog 4 -wire transmitter 

3 -wire transmitter 
(powered by module) 

Input (powered externally) 
I 11 R 

4 -wire trans mitter 
(powered by module) 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 195 of 289



Installation Manual 2.0 

6.3 AI -10 Wiring Diagram 

CH 1+ 
CH 1- 

CH 2+ 
CH 2- 

CH 3+ 
CH 3- 
CH 4+ 
CH 4- 
+24V Output 
OV 

CH 5+ 
CH 5- 

CH 6+ 

CH 6- 

CH 7+ 
CH 7- 
C;H fi- 

CH 8- 
+24V Output CH x+ 
OV CH x- 

OV 

+24V 
Output 

Wiring Examples 

CH x+ + Analog 2 -wire transmitter 
+24V - Input (powered by module) 
Output 

CH x 
LOOP 

OV 

CH x+ 
CH x- 
OV 

+24V 
Output 

CH x+ 
CH x- 

3 -wire transmitter' 
(powered by module) 

Analog 4 -wire transmitter 
Input (powered externally) 

I IPWR 

6.4 AO -2 Wiring Diagram 

CH 1+ Wiring Example 

CH 1- 

CH x+ 
CHx- 

SHIELD SHIELD -2 
CH 2- 
CH 2+ 

SHIELD 
CH 3+ 
CH 3- 

SHIELD 
CH 4+ 
CH 4- 

SHIELD 

- 12 - 

Analog 
Output 

4 -wire transmitter' 
(powered by module) 

4 -20 or 0 -20 mA 
Current Load 
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6.5 DI -5 Wiring Diagram 

CH 1 

CH 2 

CH 3 

CH 4 

CH 5 

CH 6 

CH 7 

CH 8 

+12V Output 
OV/ Common OV 

CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 
ru i 

CH 16 

+12V Output 
OV/ Common 

Wiring Examples 

FIELD CONTACT 

CHx +12V 

Installation Manual 2.0 

Powered by module 

FIELD CONTACT 

CH x --- + External power supply 
Note: polarity can be 
reversed. 

6.6 DI -10 Wiring Diagram 

CH 1 

CH 2 

CH 3 

CH 4 

CH 5 
CH 6 

CH 7 

CH 8 

+12V Output 
OV/ Common 
CH 9 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 
CH 15 

CH 16 

+12V Output 
OV/ Common 

Wiring Examples 

FIELD CONTACT 

CHx 
+12V 

FIELD CONTACT 

- 13 - 

Powered by module 

External power supply 
(Voltage applied to 
input channel must be 
more positive than the 
common) 
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6.7 DO -1 Wiring Diagram 

o o 

17 
NO 

CH8 
NON 

NO 

NC 

NO 

NC 

NC 

NO 

NC 

} CH 1 

} CH 2 

NON 1 

1- CH 3 

1- CH 4 

COMMON 2 

NO 

NC }CH 
NO 

NC }- CH 6 

COMMJN 3 

NO 
NC }CH 

o Ikeu 

Wiring Example 

CH x --I LOADh 
POWER 
SUPPLY 

COMMON 1 + 

6.8 DO -2 Wiring Diagram 

Wiring Example 

CH 1 CHx 
CH 2 

CH 3 

CH 4 COMMON 
CH 5 

CH 6 

CH 7 

CH 8 

COMMON 1 

LINK 

CH 9 

CH 10 

CH 11 

CH 12 

CH 13 
CH 14 

CH 15 

CH 16 
COMMON 2 

LINK' 

0-I LOAD 

POWER 
SUPPLY 

Optional link for DC SUPPLY ONLY. Enables fusefail LED 
'FU on nodule. CAUTION! Damage w ill occur if link installed 
when using AC to per Common. 

- 14 - 
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External Power 
Supply. Note: 
polarity can be 
reversed. 

External Power 
Supply. Note: 
polarity can be 
reversed. 
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6.9 DO -5 Relay Board (TEL REL 002) Wiring Diagram 

_ 

j 

- 

G 

0 

0 

0 

0 

C: 
é¡ 

0 

I. m 
m m 

I 

41 

i 
_ 

m 
No m 

I 
° L J 
G 

0 

0 

G 

IN 

m 0 
-47 m 
-iT 

am 

me m 
wo 

0 Om S 

CH 1 

CH 2 

CH 3 

CH 4 

CH 5 

CH 6 

CH 7 

CH 8 

CH 10 

CH 11 

CH 12 

CH 13 

CH 14 

CH 15 

CH 16 

Terminal Layout For Each DO -5 Channel - NO- Normally open contact 
C - Common 
NC - Normally closed contact 

Each channel has 3 relay contacts (NO,C, NC) connected 
to two 3-way terminal blocks 

Wiring Example 

When the output 
channel is set ON, 
the load is energised 

C 

NO s LOAD }-1 

POWER 
SUPPLY 

1 + 

External Power Supply. 
Note: polarity can be reversed. 

- 15 - 
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6.10 10-2 Wiring Diagram 

Wiring Examples 
DICH1 
DI CH 2 

DICH3 
DI CH 4 

DI CH 5 

DI CH 6 

DICH 7 

DICH8 
DI OV/ Common 
DI OV/ Common 
DOCH 1 

DOCH 2 

DOCH3 
DOCH4 
DOCH 5 
DO CH 6 

nn r:N 7 

DOCH8 
DO Common 

LINK* 

r 
FIELD CONTACT 

DICHx 

DIOV 

POWER 
SUPPLY 

External power 
supply. 
Note: polarity can 
be reversed. 

DOCHxp--I LOAD h 

DO 
Common 

POWER 
SUPPLY 

External Power 
Supply 
Note: polarity can be 
reversed. 

*Optional link for DC SUPPLY ONLY. Enables fuse fail LED 
'FU' on module. CAUTION! Damage w ill coca' if Ink installed 
when using AC to power DO Common. 
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6.11 10 -3 Wiring Diagram 
There are three separate isolated groups, one for the analog input/output, one for the digital 
input and one for the digital output. Each group may be powered from a separate source. 

Al CH 1 

AICH2 
AI CH 3 

AICH4 
OV 

+24V Output 
AO + 

AO - 

SHIELD 
DI CH 1 

DICH2 
DICH3 
DI CH 4 
DI C'nmmnn 
DO CH 1 

DO CH 2 

DO CH 3 

DO CH 4 
DO Common 

__I LINK' 

Optional Iinkf or DC SUPPLY 
ONLY. Enables fuse fail LED 'FU on 
module. CAUTION! Damage will 
occur if link irstalbdw hen using AC 
to paver DO Common. 

Wiring Examples 

AICHx 
+24V 
Output 

AICHx 
OV 

+24V 
Output 

AI CH x 
OV 

Analog 2 -wire transmitter 
Input (powered by module) 

AICHx 
OV 

+24V 
Output 

3 -wire transmitter 
(powered by module) 

Analog 4 -wire trans mitter 
Input (powered externally) 

I PWR 

Analog' 4 -wire transmitter 
Input (powered by module) 

PWR 

r 
AO + 

AO - 

Analog Current Load 
Output 

-----_______ _________________ ______________ - 
RELDCONTACT 

DI CH x Powered by module 
+24V 
Output 
DI Corm 
OV 

Link 

FIELD CONTACT 

DI CH x --- + 

DI 
Common 

External power 
supply. Note: polarity 
can be reversed. 

DO CH x -- LOAD h 
DO 
Common 

POWER 
SUPPLY 

External Power 
Supply. Note: polarity 
can be reversed. 
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6.12 1O -4 Wiring Diagram 
There are three separate isolated groups, one for the analog input, one for the digital input 
and one for the digital output. Each group may be powered from a separate source. Analog 
input channel 1 can be factory modified to support a strain gauge input. 

INTERNAL 
CIRCUITRY 

+E (optional) 
-E (optional) 
AI CH 1 or 
+S (optional) 
Al CH 2 

OV 

+24V Output 
DI CH 1 

DI CH 2 

DI CH 3 

DI CH 4 

DI CH 5 

DI CH 
DI CH 7 

DI CH 8 

DI Common 
DOCH 1 

DO CH 2 
DO Corn mon 

__I LINK' 

Wiring Examples 
r 

+E (5V) 

-E (OV) 

-S 
+S 

AI CH x 
+24V 
Output 

AICHx 
OV 

+24V 
Output 

Strain gauge input 
(special order only) 

Analog 2 -wire trans mitter 
Input (powered by module) 

3 -wire trans mitter 
(powered by module) 

* Optional linkfor DC SUPPLY 
ONLY. Enables f use f ail LED 'FU' on 
module. CAUTION! Damagew ill 

occur if Zink instalbdwhen using AC 
to power DO Common. 

AICHx 
OV 

AICHx 
OV 

+24V 
Output 

Analog 
Input (powered externally) 

I IPWR 

4 -wire trans mitter 

Analog 
Input 

PWR 

4 -wire transmitter 
(powered by module) 

FIELD CONTACT 

DICHx 
+24V 
Output 

DI Com. 
Link 

Powered by module 

External power 
supply. Note: polarity 
can be reversed. 

DO CH x -1 LOAD' 
I 

DO 
Common 

POWER 
SUPPLY 

I + 

External Power 
Supply. Note: polarity 
can be reversed. 
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6.13 PS -11 Wiring Diagram - AC Supply 

OFF 
VA+ 
VA- 

R+ 
R- 
TS 
B+ 
B- 

A 
N 

E 

TEMP. 
SENSOR 

24VDC AUX OUTPUT (OPTIONAL) 

+ 13SVDC OUTPUT 
(FOR RADIO OR OTHER DEVICE) 

=BATTERY.; 

ACTIVE 
NEUTRAL 
EARTH 

90-260 VAC 

TAPE TEMPERATURE SENSOR 
TO NEGATIVE BATTERY 
TERMINAL. CONNECT BLACK 
STRIPED WIRE OF SENSOR TO 
R- OR B- 

Installation Manual 2.0 

CAUTION! Connecting the 
battery in reverse will cause 
damage to the power supply. 

6.14 PS -11 Wiring Diagram - DC Supply 
The battery input of the PS -11 can be used as a DC supply input. 

OFF 

VA+ 
VA- 

R+ 
R- 

TS 
B+ 
B- 

A 

N 

E 

PS-11, 

E 

+ 24VDC AUX OUTPUT (OPTIONAL) 

+ 13BVDC OUTPUT 
- (FOR RADIO OR OTHER DEVICE) 

+ 116 TO 14D VDC SUPPLY 
(MUST BE ISOLATED FROM FIELD 
SUPPLY) 

NOT 
CONNECTED 

CAUTION! Connecting the DC 
Supply in reverse will cause 
damage to the power supply. 
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6.15 PS-21 Wiring Diagram 

OFF 
VA+ 
VA- 

R+ 
R- 
TS 

B+ 

B- 

E 

TEMP. 
SENSOR 

+ 24VDC AUX OUTPUT (OPTIONAL) 

13SVDC OUTPUT 
(FOR RADIO OR OTHER DEVICE) 

,BATTERY, 

EARTH 
SUPPLY 

+ SUPPLY 

TAPE TEMPERATURE SENSCR 
TO NEGATIVE BATTERY 
TERMINAL. CONNECT BLACK 
STRIPED WIRE OF SENSOR TO 
R- OR B- 

20-60 VDC INPUT SUPPLY' 

Installation Manual 2.0 

CAUTION! Connecting the 
battery in reverse will cause 
damage to the power supply. 

'A NEGATIVE DC INPUT SUPPLY CAN BE USED. 
CONNECT THE MORE POSMVE WIRE 
(eg OV) TO +SUPPLYAND CONNECT THE MORE 
NEGATIVE WIRE (eg -48V) TO -SUPPLY. 

6.16 PSU3: Economy AC Input Power Supply (for PC -1) 
+V and -V are wired to pins 7 and 8 (12V Supply Input) of the orange BL9 connector on the 
BA -4 backplane. 

- 20 - 
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7. Solar Panel Installation 

ENSURE 
PANEL WILL 

. NOT BE 
SHADED BY 
TREES ETC 

- 
SET TO FACE DUE SOUTH WHEN IN 
NORTHERN HEMISPHERE SET TO FACE DUE 
NORTH WHEN IN SOUTHERN HEMISPHERE 

8. Level Probe Installation 

LATTITUDE TILT ANGLE 'A' 
OF SITE 

0 -4 Deg 10 Deg 
5 -20 Deg Add 5 Deg to local !attitude 
21 -45 Deg Md 10 Deg to local !attitude 
45 -65 Deg Add 15 Deg to local !attitude 
65 -75 Deg 80 Deg 

Eg Sydney, Australia has a !attitude of 33 Deg. 
Therefore tilt angle = 43 Deg. 

HANG PROBE NEAR 
ACCESS HATCH 

PLATYPUS 2 WIRE 
RTU LEVEL TRANSMITTER 

BLACK/RED ARE 
POSITIVE (CONNECT TO 
+24V) AND 
WHITE /GREEN ARE 
NEGATIVE ( CONNECT 
TO ANALOG INPUT) 

\ HANG PROBE 100mm ABOVE FLOOR OF TANK 
(ABOVE SLUDGE) 

-21 - 
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9. Antenna Installation 

ANTENNA CONNECTION TO 
BE SEALED WITH SELF 
AMALGAMATING TAPE 

ANTENNA 
MOUNTING 

CLAMP 

CABLE 
--"MAIN ï ENANC E 

N TYPE FEMALE* 

N TYPE MALE' 

CABLE TIE 

08 

FASCIA MOUNT 
HOCKEY STICK 
ANTENNA MAST 

COACH SCREWS 

ANTENNA CABLE. USE 
RG213 FOR <20m. USE 
HELIAX FOR >20m. FOR 
FREQUENCIES ABOVE 
500MHz SEEK 
SPECIALIST ADVICE. 

USE N TYPE MALE WHEN 
CONNECTING TO LIGHTNING 
ARRESTOR OR USE BNC 
MALE WHEN CONNECTING 
STRAIGHT TO RADIO' (A 
LIGHTNING ARRESTOR IS 
HIGHLY RECOMMENDED) 

DRA N HOLE TO 
BOTTOM WHEN 
MOUNTED 
VERTICALLY 

AIM ANTENNA AT 
REPEATER OR AT 
MASTER RTU. 
SHOULD HAVE 
LINE OF SITE. USE 
COMPASS TO AIM 
WHERE 
NECESSARY 

TO TEST USING AMULTIMETER: 

1. TEST FOR OPEN CIRCUIT BETWEEN THE 
CENTRE PIN AND THE CASE OF 
CONNECTOR 'A' WITH THE ANTENNA 
DISCONNECTED: 

NO ANTENNA METER 

B 

2. TEST FOR SHORT CIRCUIT BETWEEN 
THE CENTRE PIN AND THE CASE OF 
CONNECTOR 'A' WITH A SHORT CIRCUIT 
AT CONNECTOR 'B' (CAN USE AN 
ALIGATOR CLIP FOR THE SHORT) 

OPEN 
CIRCUIT 

SHORT METER 

B SHORT 
CIRCUIT 

3. MEASURE RESISTANCE AT CONNECTOR 
'A' WITH ANTENNA CONNECTED (1 OHM = 
TYPICAL) 

ANTENNA 

A METER 

OHM 

NOTE: A THOROUGH ANTENNA TEST 
REQUIRES A WATTMETER. WHEN RADIO 
IS TRANSMITTING, CHECK: 
REVERSE POWER = 0W. 
FORWARD POWER > OW. 

* Wiring of antenna connectors is detailed in the next section. 

- 22 - 
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10. How To Assemble Antenna Connectors 

The following instructions apply to all three connectors: 

1. Place clamp nut and plain gasket over cable. 
2. Trim outer sheath from cable to dimension shown. 
3. Fold back braid and insert ferrule to trap braid between outer sheath and ferrule. 
4. Trim off surplus braid. 
5. Trim dielectric to dimension shown, and check that exposed centre conductor length is 

as specified. 
6. Tin centre conductor. 
7. Slide rear insulator over dielectric to butt against ferrule. 
8. Mount contact (male for plugs, female for jacks) over centre conductor with shoulder 

pressed against rear insulator. 
9. Hold cable and contact firmly together, and solder. 
10. Slide plain gasket and clamp nut up to ferrule, trapping braid. 
11. Fit front insulator over contact to butt against rear insulator. 
12. Press sub -assembly into body as far as possible and engage clamp nut. 
13. Holding body and cable rigid, tighten clamp nut to compress plain gasket and retain 

cable. 

10.1 RG213 To BNC 

RGY13 

- 0.5 

6.0 

Clamp Nut Plain Gasket Ferrule Rear 
Insulator 

10.2 RG213 To N-Type 

i RGY13 

-717.0 

Clamp Nut Plain Gasket 

6.0 

Hale Front 
Contact Insulator 

Hale 
Contact 

Ferrule Rear Female Front 
Insulator Contact Insulator 

- 23 - 

Plug Body 

Plug Body 

]atk Body 
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10.3 RG58 To N-Type 

RG58 

8.7 V-- 

I o.< 

-)31-1- 6.0 

Clamp Nut Plain Gasket 

11. Return Of Goods 

Ferrule 

Ip 

Hale 
Contact 

Installation Manual 2.0 

Rear Female Flout 
Insulator Contact Insulator 

Plug Body 

]adc Body 

If you would like to return RTU modules or equipment for testina or repair, plaaca Tarr ni it 
the following steps: 

Request a Return Authorisation (RA) number from RTUnet 
Complete all details on an RA form (please use the supplied form as a master copy or 
download one from the RTUnet web site) 
Return RA form with goods 

- 24 - 
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The RuggedServerTM RMC30 is an industrially hardened, 

2 -port Serial -to- Ethernet server that has been specifically 

designed to operate in electrically harsh and climatically 

demanding environments. The RMC30 allows you to 

communicate with virtually any serial device via Ethernet 

providing simple and reliable network connectivity. 

The RMC30 is packaged in a compact, galvanized steel 

enclosure that allows either DIN or panel mounting for 

efficient use of cabinet space. It has an integrated power 

supply with a wide range of voltages for worldwide operability. 

An operating temperature range of -40 to +85 °C ( -40 to 

+.185 °F) without the use of internal cooling fans allows it to be 

placed in almost any location. The RMC30 is compliant with 

EMI and environmental standards for utility substations, 

industrial manufacturing, process and control and intelligent 

transportation systems applications. 

The RMC30 offers both an RS232 port and a RS485/422 

port simultaneously via a solid screw down terminal block. 

The 10Base -T Ethernet port supports both auto -negotiation 

and auto -crossover detection and simplifies cabling. Simple 

and intuitive network based configuration using either the 

built in Web or Telnet server makes setup a breeze. 

The RMC30's superior ruggedized design coupled with the 

Rugged Operating System TM (ROS) provides improved system 

reliability making it ideally suited for creating Ethernet 

networks for mission critical, real -time, control applications. 

All RuggedCom products are backed by a five year warranty 

and unsurpassed technical support. 

www RuggétlÇom çoim 

Connectivity 
la 1 -RS232 and 1- RS422/485 port 
c 1- 10BaseTX 

Fully compliant EIA/TIA RS485 and RS232 ports 
® Built -In optional RS485 Termination 

Serial Encapsulation 
o Transmit serial data over an IP network 
® Support for Modbus TCP, DNP 3, TIN serial protocols 

Baud rates up to 230 kbps 

Point to point and multi -point modes 
Convert Modbus RTU to Modbus TCP 

Support multiple Modbus masters 
® Use 'Serial IP' port redirection software to support PC 

applications statistics and built -in 'sniffer' for troubleshooting 

Universal Power Supply Options 

® Input voltages of 24VDC, 48VDC, 
HI = (88- 300VDC or 85- 264VAC) for worldwide operability 

no Integrated power supply eliminates need for 
an awkward external power transformer 

® Screw down terminal blocks ensure reliable 
maintenance free connections 
CSA/UL 60950 safety approved to +85 °C 

Designed for Harsh Environments 
Exceeds IEC 61850 -3 requirements for electric 
power substations 

is Exceeds IEC 61000 -6 -2 for industrial environments 
Exceeds NEMA TS 2 requirements for traffic 
control equipment 
Meets IEEE 1613 requirements for electric 
power substations 

® 3kV (RMS) Isolated serial ports 

el Operates over a temperature range of -40 °C to +85 °C 

without the use of fans for improved reliability 
it 18 AWG galvanized steel enclosure and DIN or panel 

mounting options provide secure mechanical reliability 

Management and Diagnostics 
Web- based, Telnet, CLI management interfaces 
SNMP v2 /v3 with traps 

® Rich set of diagnostics with logging and alarms 
Ethernet and Serial LED indicators aid in field 

troubleshooting 
® Flash memory for easy upgrades 
® System watchdog with automatic reset 

Built in real time clock and 

SNTP time synchronization RUGGEDCOM 
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ivVe GE-DC . ,- 
tNDUSTRIAL'STRENGTH`NETWORKS'. 

Ethernet Management, Features 
Rugged Operating System TM (ROSTM) 

The RMC30 includes a subset of the features of the industry 
leading Rugged Operating SystemTM (ROSTM), RuggedCom's 
embedded Operating System for network devices. 

Serial IP Encapsulation 
Many 'legacy' devices (RTU, PLC, IED, etc.) only 
support serial communications via RS232.The RMC30 
encapsulates the serial data within a TCP connection 
allowing these devices to be reached via an IP network. 
A wide range of baud rates, frame packetization options, 
and diagnostics allows any serial protocol to function. 
The RMC30 has specific support for the following 
serial protocols: 

® Raw Socket serial encapsulation 
Modbus TCP (client and server) 
DNP 3 - -- - 

® WIN and TIN 
Microlok 

¢I1lIÖDBUS TC.P 
4ThélMódtus'protocól°IS'ubiq óus iñ,tlie:.ifidustriall 
Lcórítrol arid automation world: Pie RMC30. 

.r 
éonvertsa 

=MódtïusRTgmastér%slave.>sëñáÌ,datá4páèkéts tóRMódbüs; 
'TGP,client/server páékets;forAfransmissiqn,ovër ári°ÌP 
kñgtwork ihisáÌÌóws°commuñlcátiórístóModtiüsRTÚ 

r ;slaves via Étherrïet,and allows Mmultipe;masters to 
. » f; .z 

; 
.,.- ,, __. 

póllthe°sáme slávëdëvlcé" 

Ethernet Port Configuration and Status 
ROS allows individual ports to be 'hard' configured for 
speed, duplex, auto -negotiation, flow control and more. 
This allows proper connection with devices that do not 
negotiate or have unusual settings. Detailed status of ports 
with alarm and SNMP trap on link problems aid greatly in 

system troubleshooting. 

SNMP (Simple Network Management Protocol) 
SNMP provides a standardized method for network 
management stations the ability to interrogate devices from 
different vendors. ROS supports numerous standard MIBs 
(Management Information Base) allowing for easy integration 
with any network management system (NMS). A feature of 
SNMP supported by ROS is the ability to generate "traps" 
upon system events. A NMS can record traps from multiple 
devices providing a powerful network troubleshooting tool. 
RuggedVueT" is RuggedCom's NMS that provides graphical 
visualization of the network and is fully integrated with all 
RuggedCom products. 

HTML Web Browser and Telnet User Interfaces 
ROS provides a simple, intuitive user interface for 
configuration and monitoring via a standard graphical web 
browser or via Telnet. All system parameters include detailed 
on -line help to make setup a breeze. ROS, presents a 

common look and feel and standardized configuration 
process allowing easy migration to other RuggedCom 
managed products. 

Event Logging and Alarms 
ROS records all significant events to a non -volatile system 
log allowing forensic troubleshooting. Events include link 
failure and recovery, unauthorized access, broadcast storm 
detection, and self -test diagnostics among others. Alarms 
provide a snapshot of recent events that have yet to be 
acknowledged by the network administrator. An extreme 
hardware relay is de- energized during the presence of critical 
alarms allowing an external controller to react if desired. 

SNTP (Simple Network Time Protocol) 
SNIP automatically synchronizes the internal clock of all 
ROS devices on the network. This allows for correlation of 
time stamped events for troubleshooting. 

Configuration via ASCII Text File 
All configuration parameters are stored in an ASCII 
formatted text file that can easily be transferred via TFTP 
or Xmodem. The configuration file can be saved for backup 
purposes and easily manipulated by a text editor. The text 
same file can be downloaded to the switch at a later date 
in order to re- configure or restore a previous configuration. 

Command Line Interface (CLI) 
A command line interface can be used in conjunction with 
remote shell to automate data retrieval, configuration updates, 
and firmware upgrades. A powerful SQL -like capability allows 
expert users the ability to selectively retrieve or manipulate 
any parameters the device 
has to offer. 
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1 DU TRIAL 'STRENGTH .NETW RKS_, _ 
t, - 7 , 

PRil and Environmental Type Tests 
:l.;:..'; 

4..f,,,5(3:Es7-,;;;i::.:, 4,---Lza,-Detrip ticirii,:"-,:=`,:..,i -1, ' ,L1.-:,;:, I :LWels:-.;Z'. 'i.,;:.;'..::;::::-.. -'.:;;- eyerity.:4001C-;;-:: 

IEC 61000-4-2 ESD 
Endosure Contact +/- 8kV 4 

Endosure Air +/- 15kV 4 

IEC 61000-4-3 Radiated RFI Endosure ports 20 V/m x 

IEC 61000-4-4 Burst (Fast Transient) 

Signal ports +/- 4kV @ 2.5kHz x 

D.C. Power ports +/- 4kV 4 

A.C. Power ports +/- 4kV 4 

Earth ground ports 3 +/- 4kV 4 

IEC 61000-4-5 Surge 

Signal ports +/- 4kV line-to-earth, +/- 2kV line-to-line 4 

D.C. Power ports +/- 2kV line-to-earth, +/- 1kV line-to-line 3 

AC. Power ports +/- 4kV line-to-earth, +/- 2kV line-to-line 4 

IEC 61000-4-6 Induced (Conducted) RFI 

Signal ports 10V 3 

D.0 Power ports 10V 3 

A.C. Power ports 10V 3 

Earth ground ports 3 10V 3 

IEC 61000-4-8 Magnetic Field Enclosure ports 40 Nm continuous, 1000 A/m for 1 s N/A 

- " ABC-moo:4129 
Voltage Dips & Interrupts 

D.C. Power ports 30% for 0.1s, 60% for 0.1s, 100% for 0.05s 
_ 

N/A 
. - .- - 

AC. Power ports 
30% for 1 period, 60% for 50 periods N/A 

IEC 61000-4-11 100% for 5 periods, 100% for 50 periods 2 N/A 

IEC 61000-4-12 Damped Oscillatory 

Signal ports 2.5kV common, 1kV diff. mode@1MHz 3 

D.C. Power ports 2.5kV common, 1kV diff. mode@1MHz 3 

AC. Power ports 2.5kV common, 1kV diff. mode@1MHz 3 

IEC 61000-4-16 Mains Frequency Voltage 
Signal ports 30V Continuous, 300V for 1s 4 

D.C. Power ports 30V Continuous, 300V for 1s 4 

IEC 61000-4-17 Ripple on D.C. Power Supply D.C. Power ports 10% 3 

IEC 60255-5 Dielectric Strength 
Signal ports 2kVac (Fail-Safe Relay output) N/A 

D.C. Power ports 2kVac N/A 

AC. Power ports 2kVac N/A 

IEC 60255-5 H.V. Impulse 
Signal ports 5kV (Fail-Safe Relay output) N/A 

D.C. Power ports 5kV N/A 

AC. Power ports 5kV N/A 

:- r.:' -,,:,--0,',.. ---....47,., A. , ."f:4 ''':'-" .:- " ''''*4 Eti iiiifdii"id kj'griiii imirniNifiligi-fifs- --'''' -- ',"- ";.-"fr -1'-$.,':' '''';': --ii-,;'-' .1 ,:iri ';';';':' -,- :'7 

: '.1 '.., Test ; , ,.!,:. -r,i, ; v ' ,. ., ,Descnption !,. :;:er .r.4-,:: ',,;,!;-.. ,;Test Levels - ' L,,,.._',.`. -',,7:--, v, Seventy Levels: ' 

. . IEEE C37 90 3 ESD 
Enclosure Contact +/- 8kV N/A 

Enclosure Air +/- 15kV N/A 

IEEE C37.90.2 Radiated RFI Endosure ports 35 V/m N/A 

IEEE C37.90.1 Fast Transient 

Signal ports +/- 4kV @ 2.5kHz N/A 

D.C. Power ports +/- 4kV N/A 

AC. Power ports +1- 4kV N/A 

Earth ground ports3 +/- 4kV N/A 

IEEE C37.90.1 

' 

Oscillatory 

Signal ports 2.5kV common mode @1MHz N/A 

D.C. Power ports 2.5kV common, 1kV diff. mode@1MHz N/A 

AC. Power ports 2.5kV common, 1kV diff. mode@1MHz N/A 

IEEE C37.90 H.V. Impulse 

Signal ports 5kV (Fail-Safe Relay output) N/A 

D.C. Power ports 5kV N/A 

A.C. Power ports 5kV N/A 

IEEE C37.90 Dielectric Strength 
Signal ports 2kVac N/A 

D.C. Power ports 2kVac N/A 

AC. Power ports 2kVac N/A 

,'' , -," 4,,"z - - 5'4' Enylrore¡ieetel e Testi, '?,:, z:t ;,,,,^,/;?, ^",,,, , :;" ,'' : 

:;..Lf.,,-- .1"t-Test 4 1:'^',.¡ ,,,:,,. Z.." ;2^,,,,..1,.,.,./1, .;?;::.-; ,"Descriptioe',; , ,:,`.; ,,, , fp,,,,%T.:. ,,, -,,,,f.V..7,42...,,,, Test Levels :,5:::;;;,4 ,r,-; "t": ..,,- SeventpLevels-,, 
IEC 60068-2-1 Cold Temperature Test Ad -40°C, 16 Hours N/A 

IEC 60068-2-2 Dry Heat Test Bd +85°C, 16 Hours N/A 

IEC 60068-2-30 Humidity (Damp Heat, Cyclic) Test Db 
95 (non-condensing), % 55°C , 6 

cycles 
N/A 

IEC 60255-21-1 Vibration Tests Fc 2g @ (10 - 150) Hz Class 2 

IEC 60255-21-2 Shock Tests Ea 30g @ 11mS Class 2 

Notes: 1. Only applicable to functional earth conneciions separated from the safely earth connection. 

2. Class 2 refers to 'Measuring relays and protection' equipment for which a very high security margin is required or where the vibration levels are very high, 

I e.g. shipboard application and for severe transportation conditions") 
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RMC30 - 
PS 

PS: Power Supply 
24 = 24VDC (18- 36VDC) 
48 = 48 VDC (36- 59VDC) 
HI = 88- 300VDC or 85- 264VAC 

Mounting Options 
DIN rail mounting is standard 
For Panel mounting, order P/N 41 -12 -006 

Order Codes 

For additional information on our products and 
services, please visit our website at: 
www.ruggedcom.com 

RuggedCom Inc. 
30 Whitmore Road 
Woodbridge, Ontario, Canada L4L 7Z4 
Tel: (905) 856 -5288 Fax: (905) 856 -1995 
Toll Free: (888) 264 -0006 
Technical Support Center: (866) 922 -7975 or (954) 922 -7975 

© 2006 RuggedCom Inc. 
RuggedMC is a trademark of RuggedCom Inc. 
Ethernet is a trademark of the Xerox Corporation. 
Modbus is a trademark of Schneider Electric 
All brand marks, trademarks and company names used are 
exclusively owned by their respective holders. 
Patent Pending 
All specifications in this document are subject to change without notice. 

Rev 1 -I 
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Rugged/VDCTM RMC30 

Installation Guide 

RuggedCom Inc. 
30 Whitmore Road 
Woodbridge, Ontario 
Canada L4L 7Z4 

Web: http: / /www.ruggedcorn.com/ 
Tel: (905) 856 -5288 
Fax: (905) 856 -1995 
Toll Free: (888) 264 -0006 
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Federal Communications Commission Radio Frequency Interference Statement 
This equipment has been tested and found to comply with the limits for a Class A digital device pursuant to 

Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful 
interference when the equipment is operated in a commercial environment. This equipment generates, 
uses and can radiate radio frequency energy and, if not installed and used in accordance with the 

instruction manual, may cause harmful interference to radio communications. Operation of this equipment 
in a residential area is likely to cause harmful interference in which case the user will be required to correct 

the interference on his own expense. 

Warning: Changes or modifications not expressly approved by RuggedCom Inc. could void the users 
authority to operate the equipment. 

Caution - Use of controls or adjustments or performance of procedures other than those specified herein 
may result in hazardous radiation exposure. This product contains no user serviceable parts. Attempted 
service by unauthorized personnel shall render all warranties null and void. 

Should this device require service see the "Warranty and Service" section of this installation guide. 

Important: 

The RuggedMCTM should be installed in a restricted access location where access can only be gained by 

service personnel or users who have been instructed about the reasons for the restrictions applied to the 
location and about any precautions that shall be taken; and access is through the use of a tool or lock and 

key, or other means of security, and is controlled by the authority responsible for the location. 

Trademarks: 
Ethernet is a trademark of Xerox Corporation 

Rugged MediaConverter and RuggedMC is a registered trademark of RuggedCom Inc. 

© 2006 RuggedCom Inc. All rights reserved 2 Rev100 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 219 of 289



Table of Contents 

1 Product Overview 4 

1.1 RMC30 Front Panel Description 5 

1.2RMC30 Side and Bottom View 6 

2lnstallation 7 

2.1 DIN Rail Mounting 7 

2.2Panel Mounting 8 

2.3Power Supply Wiring and Grounding 9 

2.4Serial Ports - Signal Description 10 

2.4.1 RS232 Data Port 11 

2.4.2RS422 and RS485 Data Ports 12 

2.5RMC30 Quick Start Recommendations 14 

3Technical Specifications 15 

3.1 Power Supply Specifications 15 

3.2Mechanical Specifications 16 

4Tvpe Test Specifications 17 

4.10perating Environment 18 

4.2Agency Approvals 18 

5Warranty 18 

© 2006 RuggedCom Inc. All rights reserved 3 Rev100 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 220 of 289



1 Product Overview 
INTRODUCTION 

The RuggedServerTM RMC30 is an industrially 

hardened, 2 -port serial device server that has 

been specifically designed to operate in 

electrically harsh and climatically demanding 

environments. The RMC30 allows you to 

communicate with virtually any serial device via 

Ethernet providing simple and reliable network 

connectivity. 

The RMC30 is packaged in a compact, 
galvanized steel enclosure that allows either 

DIN or panel mounting for efficient use of 
ráhinot cnara It hac an integratcrl_nnuiar 

supply with a wide range of voltages for 
worldwide operability. An operating 
temperature range of -40 to +85 °C ( -40 to 

+185 °F) without the use of internal cooling fans 

allows it to be placed in almost any location. 

The RMC30 is compliant with EMI and 

environmental standards for utility substations, 

industrial manufacturing, process and control 

and intelligent transportation systems 
applications. 

The RMC30 offers both an RS232. port and a 

RS485/422 port simultaneously via a solid 

screw down terminal block. The 10Base -T 

Ethernet port supports both auto -negotiation 
and auto -crossover detection and simplifies 

cabling. Simple and intuitive network based 

configuration using either the built in Web or 

Telnet server makes setup a breeze. 

The RMC30's superior ruggedized design 

coupled with the Rugged Operating System TM 

(ROS) provides improved system reliability 

making it ideally suited for creating Ethernet 

networks for mission critical, real -time, control 

applications. 

CONNECTIVITY 
1 -RS232 and 1- RS422/485 port 
1- 10BaseTX 
Fully compliant EIA/TIA RS485 and RS232 ports 
Built -In optional RS485 Termination 

SERIAL ENCAPSULATION 
Baud rates up to 230 kbps 
Point to point and multi -point modes 
Convert Modbus RTU to Modbus TCP 
Support multiple Modbus masters 
Use 'Serial IP' port redirection software to support 
PC applications statistics and built -in 'sniffer' for 
troubleshooting 

UNIVERSAL POWER SUPPLY OPTIONS 
Input voltages of 24VDC, 48VDC, and (88- 

300V DC or 85= 264vAC)- forworiáwicie operabiiity 
Integrated power supply eliminates need for an 
awkward external power transformer 
Screw down terminal blocks ensure reliable 
maintenance free connections 
CSA/UL 60950 safety approved to +85 °C 

DESIGNED FOR HARSH ENVIRONMENTS 
Exceeds IEC 61850 -3 requirements for electric 
power substations 
Exceeds IEC 61000 -6 -2 for industrial 
environments 
Exceeds NEMA TS 2 requirements for traffic 
control equipment 
Meets IEEE 1613 requirements for electric power 
substations 
Fully Independent, 3kV (RMS) Isolated, EIA/TIA 
RS485 ports 
Operates over a temperature range of -40 °C to 
+85 °C without the use of fans for improved 
reliability 
18 AWG galvanized steel enclosure and DIN or 
panel mounting options provide secure 
mechanical reliability 

MANAGEMENT AND DIAGNOSTICS 
Web- based, Telnet, CLI management interfaces 
SNMP v2 with traps 
Rich set of diagnostics with logging and alarms 
Ethernet and Serial LED indicators aid in field 
troubleshooting 
Flash memory for easy upgrades 
System watchdog with automatic reset 
Built in real time clock and SNTP time 
synchronization 
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1.1 RMC30 Front Panel Description 

Reset Push Button' ü 

10Base Tx 
Ethernet Port 

Power & Alarm 
LED Indicators 

RS232/422/485 
Connector 

Receive(Rx) LEDs 

Power Suppljl 
Connector 

Drawing 1- RMC30 Front Panel Description 

The RMC30 LED definitions are as follows: 

LED , . `Activity, :,. f escriptioñ... f , r :.. _.... _ 

Power Solid (Green) Power On 

Alarm Solid (Red) Alarm condition present. For example, Ethernet link failed, self - 
test error, etc. See RMC30 User's Guide for complete details. 

Link Solid (Yellow) Ethernet link established. 

Act Blinking (Yellow) Transmitting /receiving Ethernet data. 

Tx Blinking (Yellow) Transmitting serial data* 

Rx Blinking (Yellow) Receiving serial data* 

* The Tx/Rx LEDs blink for either RS232 and RS422/485 data. 
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1.2 RMC30 Side and Bottom View 

RMG Side View 

RMC Bottom View 

000 

Paver Supply Connector: 

Li'de(+I i Neutral i Ground 

J 

Power 

SuARh' ' 
+X 1 

DIN Rail Mounting 

Bracket 

Safety. Ground 

FA 

_ 
an N y .Grolh' 

Stud 

Drawing 2- RMC30 Side and Bottom View 
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2 Installation 

2.1 DIN Rail Mounting 

Rugged MediaConverter 
Din Rail Mounting 

Driver 

Drawing 3 - RMC30 DIN Rail Mounting 
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2.2 Panel Mounting 

With the use of an optional panel -mount adapter, the RuggedMCTM sedes of media converters can be 

panel mounted. Drawing 4 shows an example of an RMC unit panel mounted using the optional panel 
mount adapter. 

The panel mount adapter can be secured to a panel with three screws. The RuggedMCTM product is easily 
mounted onto the panel mount adapter via the two metal clips on either side of the unit, and a single screw 
located on the bottom. 

Drawing 4 - RuggedMCTM panel mounted using optional panel mount mounting adapter. 
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2.3 Power Supply Wiring and Grounding 

RPIIC. Bottom _Vievr_. Power Supply 

Connections: 

Power 
SupptY' 

f 

IN 4.1 

Live ( +) 

Neutral ( -) 

Surge Ground 

ILL1 

s.. 

Ú. 
. 

Drawing 5 - RuggedMCTM Power Supply Inputs 

The RuggedMCTM power supply inputs are identical and are connected as follows: 
1. +/L = DC ( +) / AC (Hot) is connected to the positive ( +) terminal if the power source is DC or to the 

(Hot) terminal if the power source is AC. 

2. -IN = DC ( -) / AC (Neutral) is connected to the negative ( -) terminal if the power source is DC or to 

the (Neutral) terminal if the power source is AC. 

3. Surge Ground is connected to the Safety Ground via a braided cable or other appropriate 
grounding wire. Surge Ground is used as the ground conductor for all surge and transient 
suppression circuitry internal to the RuggedMCTM 

4. Safety Ground should be connected to the power supply ground. This should be the safety 
ground for AC inputs or the equipment ground bus for DC inputs. 

Note: Surge Ground must be disconnected from Chassis Ground during HIPOT 
(Dielectric strength) testing. 

Notes: 

1. For 125/250VDC rated equipment: An appropriately rated 300VDC circuit breaker must be 
installed within 3 meters of unit. 

2. For 110/230VAC rated equipment: An appropriately rated 250VAC circuit breaker must be 
installed within 3 meters of the unit 

3. A circuit breaker is not required for 48 or 24VDC rated equipment. 
4. For multiple supplies, separate circuit breakers must be installed. Equipment must be 

installed according to the applicable country wiring codes. 
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2.4 Serial Ports - Signal Description 

The RMC30 is equipped with a seven -terminal phoenix style connector. This connector can accommodate 
one RS232 connection, and one RS485/422 connection. Drawing 6 shows the connections for RS232, 
RS485, and RS422 communications. The following sections describe installation details for respective 
ports. 

RS232: Rx(In) & Tx(out 

Shared Common 

RS485: Rx/Tx +/- 

RS422: Rx +/- & Tx+/- ._..,. .. ._ __ ... 

Drawing 6- Serial RS232, RS485, and RS422 terminal block connections 
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2.4.1 RS232 Data Port 

The RMC30 is equipped with a single EIA/TIA RS232 compliant port, consisting of three terminals: 
Transmit, Receive, and Common. The RS232 port is intended for point -to -point applications only. The 
EIA/TIA guidelines for RS232 communications include (but are not limited to) the following: 

1. To minimize the effects of ambient electrical noise, shielded cabling is recommended. 
2. Reliable communications within 15m. Greater distances are possible. 
3. Communications of up to 120kbaud signal rate. 

The RMC30's RS232 port does not use an industry standard DB9 connector but rather a 'Phoenix' style 
compression connector. See Table 1 and Drawing 3 for pinouts. 

The RS232 data port has two modes of operations; only one mode is active at any given time: 

1. Communications with IEDs (intelligent electronic devices such as PLC, RTU, etc.) 
2. Console configuration of the RMC30. 

Two activate console configuration mode the user must press the <CTRL >Z key for approximately 10 

seconds during power up. To deactivate console mode requires restting the RMC30. 

Table 1- RS232 DB9 Pinouts 

RMC30 Connector DB9 Connector Pin:Signal 

RS232:Tx 2:RD (Receive Data) 

RS232:Rx 3:TD( Transmit Data) 

COM 5:SGND (Singnal Ground) 

RMC30 Phoenix 
Connector 

Rx 

RS232 Tx 

COM 

-Rx 

RS485 +Rx 

RS422 -Tx 

+Tx 

DB9 Female 
Connector 

.r 

z 
z O 

©s 

Drawing 7 - RS232 DB9 Cable Wiring 
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2.4.2 RS422 and RS485 Data Ports 

The RMC30 is equipped with a single RS485 / RS422 data port. In half duplex mode (See section 2.5 for 
RMC30 configuration) the RS485 connections (Rx +, Rx -, COM) should be connected. In full -duplex 
mode the RS422 connections (Rx +, Rx -, Tx +, Tx -, COM) should be connected. Both RS485 and RS422 
can accommodate multi -drop networks, for master -slave serial network communications. For both RS485 / 
RS422 connections, the following general guidelines should be followed: 

1. To minimize the effects of ambient electrical noise, shielded cabling is recommended 
2. The correct polarity must be observed throughout the daisy chain 
3. The number of devices wired should not exceed 32, and total distance should be less than 4000 

feet (at 100Kbps) 
4. The COM terminal should be connected to the common wire inside the shield. 
5. The shield /COM should be grounded at ONE single point to avoid loop currents 
6. The twisted pair should be terminated at each end of the chain. (Typically with a 170nhm racictnr 

and a 10nF capacitor in series across the twisted pair)* 

* Both data terminal pairs (Rx +/- and Tx + / -) are terminated by default from the factory. To remove 
termination: Open the cover and remove jumper JP1 and /or JP2 (JP1 for Rx +, Rx- terminals, JP2 for Tx +, 

Tx- terminals) depending on which port termination is NOT required. Termination provided is a 120 Ohm 
resistor in series with a 10nF capacitor as per the ModBus 1.0 specification. In general termination should 
be left in place unless it is detrimental to communications. 

Note: Transient protection is provided on all RMC30 terminals. Lightning strikes and ground surge 
currents can cause large momentary voltage differences between ends of communication links. To ensure 
maximum reliability of the entire link, all equipment should have similar transient protection installed. 

© 2006 RuggedCom Inc. All rights reserved 12 Rev100 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 229 of 289



She ld 

RMC20 with built-in 

Termination 

RS485 + 

RS485- 

COM 

RS485 Deice 
Gemmel Shield at 

SINGLE point 

Termination 

120ohm lOnF 

114 

< 32 RS485 

Devices 

RS485 + 

RS485- 

COM 

RS485 Device 

< 4000ft 

Drawing 8- Conceptual RS485 wiring diagram 
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2.5 RMC30 Quick Start Recommendations 

The following is an excerpt from the RMC30 User's Guide. It is included to aid those users experienced 
with communications equipment that may wish to attempt to configure the server without fully reading the 
guide. We recommend review of the User Guide for a complete understanding of the RMC30 serial device 
server. 

1. Attach a PC running terminal emulation software to the RS232 port and apply power to the chassis 
(default baud rate, data bits, parity - °57600 8 n ", no hardware /software flow control). Set the terminal 
type to VT100. See section 2.4.1 for making an appropriate RS232 cable. 

2. While the RMC30 is powering on press and hold the <CTRL >Z key. The following prompt should 
appear on the screen: 

Console mode... 
Type 'yes' if you want to enter MAIN console mode: 

After entering'yes`- and th-en pressing any Key the main login screen will appear. Using the default 
password of °admin° will provide access to the User Interface (see Chapter 1). 

3. As an alternative to steps 1 and 2, you may use Telnet or HTTP via the default IP address of 
192.168.0.1 to configure the RMC30. This may require some minor setup of you PC network interfaces 
to ensure that the RMC30 can be reached. 

4. Configure the server's IP address (Administration, Configure IP Services, IP Address) and Subnet 
Mask (Administration, Configure IP Services, Subnet). If instead you wish the server to load the 
address via DHCP, set the address type to dynamic (Administration, Configure IP Services, IP 
Address Type). See Chapter 1 for more details. 

5. You may wish to change the default guest, operator and administration passwords (Administration, 
Configure IP Services, Configure Passwords). See Chapter 1 for more details. 

6. The serial ports may be configured to support Serial encapsulation or TcpModbus, placing connections 
to or accepting connections from a remote host. See Chapter 2 for more details 

7. You may wish to configure the security aspects of the server. By default the server allows a number of 
incoming telnet sessions. TFTP sessions are allowed, and may read (and not write) the servers 
configuration. The server also allows a number of web management sessions to occur. You can limit 
the numbers of these sessions or disable them completely (Administration, IP Services). If remote 
SNMP management or traps are desired, configure the appropriate manage station (Administration, 
Configure SNMP Management Stations). 

8. Further concerns such as fine- tuning serial port parameters, measuring and optimizing performance are 
dealt with by reading the guide fully. 
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3 Technical Specifications 

3.1 Power Supply Specifications 

-.- ._. _... aximum Powe 
:onsümptioñ" 

24 VDC 18 VDC 36 VDC 

48 VDC 36 VDC 72 VDC 
HI (88/300 VDC) 

HI (120/240 VAC)' 
88 VDC 

85 VAC 

300 VDC 

264 VAC 

3.15A(T) 2 

3.15A(T) 2 

3.15A(T) 2 
3W 

Notes: 1 - This is the same power supply for both AC and DC. 
2 - (T) Denotes time -delay fuse 

CAUTION; For continued protection against risk of fire, replace only with same type and rating of fuse. 

© 2006 RuggedCom Inc. All rights reserved 15 Rev100 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 232 of 289



3.2 Mechanical Specifications 
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Drawing 9 - RMC30 Mechanical Dimensions 

- .Paraì titer Vá hie. Comméítts: ' .. 

Dimensions 4.30 x 2.40 x 3.30 inches 
(110) x (61) x (84) mm 

(Length x Width x Height) 

Weight 1.5 lb (0,68 Kg) 
Enclosure 18 gauge Galvanized Steel 
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4 Type Test Specifications 

Electrical Safety _ Levels::: Comments >. 

Dielectric Withstand 2 kV rms for 1 minute 
.. 

ANSI /IEEE C37.90 (1989) 
IEC 60255 -5 (Section 6) 

High Voltage Impulse 5 kV peak IEC 60255 -5 (Section 8) 
Insulation Resistance 500 VDC for 1 minute IEC 60255 -5 (Section 6 

Eléctrical:E 
. ..::: 

nvironm 
... 

>, , .; ........... 
;.;;:.;;. .::<::.:::< eve s:::> : 

<::<> : >: >::.;.:::..:. 
High Frequency 

Disturbance (Oscillatory) 
2.5 kV @ 1MHz for 2s 

ANSI /IEEE C37.90.1 
IEC 60255 -22 -1 

IEC Surge 4 kV/2 kV 
IEC 61000 -4 -5 

(Level 4) 

IEC Fast Transient 2 kV / 1 kV 
IEC 61000 -4-4 

(Level -II) 
ANSI /IEEE Fast Transient 4 kV ANSI /IEEE C37.90.1 
IEC Radiated RFI Immunity 10 V/m IEC 61000 -4 -3 
ANSI /IEEE Radiated RFI 

Immunity 35 V/m ANSI /IEEE C37.90.2 

ESD 
(Electrostatic Discharge) 

15 kV (air discharge) 
8 kV (contact) 

IEC 61000 -4 -2 

(Level 4) 

"Atmospheric- ` 

,Environment 
;Levels Cómments, '.yu 

_ 

Temperature (Dry Cold) -40 °C IEC 60068 -2 -1 

Test Ad: 16 hrs 0 -40 °C 

Temperature (Dry Heat) 85 °C 
IEC 60068 -2 -2 

Test Bd: 16 hrs @ 85 °C 

Humidity 95% 
Non -condensing 

IEC 60068 -2 -30 

Test Db: 6 cycles, 55 °C, 95% Humidity 
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4.1 Operating Environment 

Paramete Railge:;,-:< 

Ambient Operating 
Temperature 

-40 to 85°C 
Ambient Temperature as measured from a 

30cm radius surrounding the center of the 
Rugged MCTM enclosure. 

Ambient Relative Humidity 5% to 95% Non -condensing 
Ambient Storage 

Temperature 
-40 to 85°C 

4.2 Agency Approvals 

gency::::ï Standards, Cómmeüts 
CSA, CE CSA C22.2 No. 60950, UL 60950, 

ENE 
%I 60950 VVVVV 

EN 61000 -6 -2 

FCC Part 15, Class A 
EN55022, Class A 

21 CFR Chapter 1, Subchapter J 

FCC 

CISPR 

FDA/CDRH 

Approved 

Approved 

Compliant 

IEC/EN 
EN60825-1:1994 + A11:1996 + 

A2:2001 
Compliant 

5 Warranty 

RuggedCom warrants this product for a period of five (5) years from date of purchase. For warranty 
details, visit http: / /www.ruogedcom.com/ or contact your customer service representative. 

Should this product require warranty or service contact the factory at: 

RuggedCom Inc. 

30 Whitmore Road 

Woodbridge, Ontario 
Canada L4L 7Z4 

Phone: (905) 856 -5288 
Fax: (905) 856 -1995 

© 2006 RuggedCom Inc. All rights reserved 18 Rev100 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 235 of 289



 

1 

t 

t 

1 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 236 of 289



Timers 
Multifunction 
Types DMB01, PMB01 

Product Description 

CARLO GAVAZZI 

Time range 0.1 s to 100 h 
7 knob selectable functions: 

Op - delay on operate 
In - interval 
lo - interval on trigger open 
Id - double interval 
Dr - delay on release 
R - symmetrical recycler ON first 
Rb - symmetrical recycler OFF first 

Knob selection of time range 
Knob -adjustable time setting 
Automatic or manual start 
Repeatability: <_ 0.2% 
Output: 8 A SPDT or 8 A DPDT relay 
For mounting on DIN -rail in accordance with DIN /EN 
50 022 or Plug -in 
22.5 mm Euronorm or 36 mm Plug -in module housing 
Combined AC and DC power supply 
LED indication for relay status and power supply ON 

Ordering Key 
Multi- vo- ltage timer with 7 100h. For mounting on DIN- Housing 
knob selectable functions rail (DMB01) or Plug -in Function 
and 7 knob selectable time (PMB01). Type 
ranges within 0.1s and Item number 

Output 
Power supply 

Type Selection 
Mounting Output Housing 

DIN -rail 

Plug -in 

SPDT 
DPDT 
SPDT 
DPDT 

Time Specifications 

D- Housing 

P- Housing 

Supply: 24 VDC and 24 to 240 VAC 

DMB 01 C M24 

PMB 01 C M24 

Time ranges 
Knob Selectable 0:1`tó 

7; to 1Òs,í 
I 62' --ti37 _60%s2. y 

F-60 : to' 600 s- 

10 it' 
Setting accuracy 
Repeatability 
Time variation 

Within rated power supply 
Within ambient temperature 

; _. 

5 0.05%Ñ' 
C' 

Reset 
Manual reset of time and/or relay 

Pulse duration 
Power supply interruption 

Automatic start 

,Close Abe trigger contact 
bétv één pins Ä1 'and 
'ór 2-and 5 

? 200°rñ6.. , 

17Cóñríect pín`sÁ1'áñd_1 
or:2 and-5'" 

Specifications are subject to change without notice (15.12.05) 

Supply: 24 to 240 VAC /DC 

DMB 01 D M24 

.PMB 01 D M24 

Output Specifications 
Output 
Rated insulation voltage 
Contact Ratings (AgSn02) 

Resistive loads AC 1 

DC 12 
Small inductive loads AC 15 

DC 13 

IT SPDTor DPDT r°êlaÿ :27-_=72 

C250' VAC {rr`rms) 

5=8 Á ®.256' VAC,- 
5 A 24 VDCS.`_,,; 
2:5 Ä ®'25OVAÇff °> 

2.5 Á'@_24`VDc7., 

Mechanical life 
Electrical life 

Operating frequency 
Dielectric strength , , . 

Dielectric voltage 2 kVQC 
Rated impulse withstand volt. t 4 10/41 2/5(i:ps) 

-?`30 x 106;ópérätióñse, 
"? 105`operations 
Nat BA, 250,_V,-cosi9°= 

r< 7200 öpératióñs/h' 

_ 

1 
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DMB01, PMB01 

Supply Specifications 
Power supply 
Rated operational voltage 
through terminals: 
(DMBO1C) Al, A2 
(PMB01 C) 2, 10 

(DMB01 D) A1, A2 
(PMB01D) 2, 10 

Voltage interruption 

véöftágè'cát: 
;. (1ÖEC 6Q664IEC=60038 

24'.UDC 15-àñ_c 
C147tó.240 VAC, 
+1 Ó%/4415%; 
1: 24 tó 24Q`_VAC/D,G= 
fr ,+1 Ö%115%T45 tó 65 Hz 

Rated operational power 
AC supply 
DC supply 

Function and Time Setting 

Upper knob: 
Setting of function: 

Op - delay on operate 

lo - interval on trigger 
open 

Id - double interval 
Dr - delay on release 
R - symmetrical recycler 

(ON first) 
Rb - symmetrical recycler 

(OFF first) 

Mode of Operation 

Centre knob: 
Time setting on relative 
scale: 1 to 10 with respect to 
the chosen range. 

Lower knob: 
Setting of time range. 

General Specifications 

CARLO GA!AZZI 

Power ON delay 
Indication for 

Power supply ON 

òó=ms: 

LED;_ grëëü_ 
uutput relays ury çLE;=yellow -w t 

t(fláshiñg:whe timing) 

Environment 
Degree of protection 
Pollution degree 

Operating temperature 
Storage temperature 

(EN 60529); ° -' 
:IP`20 -=y 
3 (DMB01) 2c(PMB01)p 
IlEC60664) : -3` = = _- 

-20it56Ó'Ç;,it .."-:95 
=3O;f6f80 °C,'R`H r <95% - . 

Housing dimensions 
DIN -rail version 
Plug -in version 

-`_ -= ' ' : x_° 
22 :5,k80:x.99.5 mm:. %~` 

: 80;z 94 ñim - 
Weight Äpprrox -130.g 

Screw terminals 
Tightening torque ,Max. 0.5,;NMiabcordmg.tö-,_= 

iECäEN.6094Z: ;;: _ ,::; a,, 

Ap Jruval6 _ . IJL.¡% p% - 

tRÙVÄ {DIU16Ó1.prîlÿ) _ f 

CE Marking Yes -,-,_ - . 

EMC 
Immunity 
Emission 

tElsctromágrielic Cómpatitiflitÿ 
:Äcçórdiñg tó EN;61000 =6 :2 
hcçórdmg tó`tEN- 61000 -6=3 ; 

Timer Specifications ,AZCórdiñg tó'EN'61812 -1 .,.., 

Function Op 
Delay on operate 
The time period begins as 
soon as the trigger contact 
is closed. 
At the end of the set delay 
time the relay operates and 
doesn't release until the trig- 
ger contact is closed again 
or the power supply is dis- 
connected. If the trigger 
contact is closed before the 
end of the delay time, the 
device resets and a new 
time period starts. 

Function In 
Interval 
The relay operates and the 
time period begins as soon 
as the trigger contact is 
closed. The relay releases at 
the end of this period or 
when the power supply is 
disconnected. The relay 
operates again when the 
trigger contact is closed 
again. If the trigger contact 
is closed before the end of 
the delay time, the relay 

keeps ON and a new time 
period starts. 

Function to 
Interval on trigger open 
The relay operates and the 
time period begins as soon 
as the trigger contact is 
opened. At the end of the 
set delay or when the power 
supply is disconnected the 
relay releases. The relay 
operates again when the 
trigger contact is opened 
again. If the trigger contact 
is opened before the end of 
the delay time the relay 
keeps ON and a new time 
period begins. 

Function Id 
Double interval 
The relay operates and the 
time period begins as soon 
as the trigger contact is 
closed. The relay releases at 
the end of this period or 
when the power supply is 
disconnected. When the 
trigger contact is opened 

the relay operates again for 
the set delay period. If the 
trigger contact is opened 
before the end of the first 
time period the second one 
begins; if the trigger contact 
is closed before the end of 
the second time period the 
relay keeps ON and the first 
time period begins again. 

Function Dr 
Delay on release 
The relay operates as soon 
as the trigger contact is 
closed. The time period 
begins when the trigger con- 
tact is opened. The relay 
releases at the end of the 
set delay time or when the 
power supply is disconnect- 
ed. The relay operates again 
when the input contact is 
closed again. If it is closed 
before the end of the delay 
time the relay keeps ON, a 
new time period begins as 
soon as the contact is 
opened again. 

Function R 
Symmetrical recycler, ON- 
time period first 
The relay operates and the 
time period begins as soon 
as the input contact is 
closed. After the set delay 
period the relay releases for 
the same time period. This 
sequence continues with 
equal ON- and OFF -time 
periods until the power sup- 
ply is interrupted. 

Function Rb 
Symmetrical recycler, 
OFF -time period first 
The time period begins as 
soon as the input contact is 
closed. The relay is OFF 
during the set delay period, 
after this time it operates for 
the same time period. This 
sequence continues with 
equal OFF- and ON -time 
periods until power supply is 
interrupted. 
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DMB01, PMB01 

Mode of Operation (cont.) 

CARLO GAVAZZI 

Additional Load ger contact without damag- Yellow LED working mode Incorrect knobs position: 
Its possible to wire an addi- ing the device (see wiring Timing: Slow blinking Fast blinking 
tional load (i.e. a relay) diagram). Relay ON: See operation 
between pins Y1 and A2, or diagrams 
5 and 10, driven by the trig- 

Wiring Diagrams 
DMB 01 

L(+) 

I/I 

Al 

_ 
A2 

16 

15 

18 26 

_ 
25 

28 

Y-1 

Ni-) 

DMB01C...1 DMB01D... 
DMB01 D.. 

Operation Diagrams 

- 
2 

10 

4 

1 

13 8 19 

11 

5t / I 

PMBO1C... PMBO1D... 
PMB01 D.,._ 

Function Op - Delay on operate - Manual start 

Power supply j - 

Trigger Input 

Relay ON ON 
f-T- L I-T= 

- OFF 

LED 'lE 

_p --I> 

^¿ 

1 è i$ ¢ 
¢r' -I 

Function Op - Delay on operate - Automatic start 

Power supply 

I-T= I-T ---- 
Relay ON ON 

OFF ---0 

LED p 
E 

¡' ll: , gI 
o 

Function lo - Interval on trigger open 

Power supply 

Trigger input 

Relay ON ON 

=T 
(- 

T-- 
OFF 

LED " R P M PM (¡ 

P 
¡¡ 

P)II 

Specifications are subject to change without notice (15.12.05) 

Function In - Interval - Manual start 

Power supply 

Trigger input 
,.-. 

0. 

Relay ON ON 

I- -- T_J 
OFF 

LED PP P.P 
¡¡ ¡¡¡¡ rr ¡¡ ¡¡ 

PI1f111 fIPPIIIIH I. 

Function In - Interval - Automatic start 

Power supply 

Relay ON ON 

OFF 

r! 

- 

p n¡'¡7p 
LED Irjr7R l'111Ptll Illlp 

lb 

Function Id - Double interval 

Power supply 

Trigger input 

Relay ON ON 

t- -T -- 
OFF 

LED IRfät'.8R MI ER 
8GI1r'<Zf?((' 
iritwltl'Itlal 

3 
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DMB01, PMB01 

Operation Diagrams (cont.) 

CARLO GAVAllI 
? 

Function 

Power supply 

Dr - Delay on release 

t 
{ 

. _ . . .. 
y.' x _ _-= l 

Trigger input i ... r,.,.t 

Relay ON ON 

-T I 

i 

OFF 

LED l -fiflp¡¡il¡fIR 

Function Rb - Symmetrical recycler (OFF first) 

Power supply 

Trigger input 

Relay ON ON 

i 
T I T T ! T I 

OFF 

LED 
jj(n]j[[ 
):1(IPE 

- 
il 7 (( 

F+ "IS'e;1P1 --i 

Dimensions 

Function 

Parer supply 

R - Symmetrical recycler (ON first) 

' -' ' - 
- 

.- - - ' 
{{ 

- _ _i.-:.':á'- =1 

Trigger input 

Relay ON ON 

I T T I T T ä . __)... . 

-..j 
OFF 

LED 
r ¡j ¡7 ¡ .;:':::- .,`:Cj"s2iJiiïl ¡¡jj ppj 

.:_.:. 
;,à' 11 flrto 
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`w wei @fìnder' --dms..? 

Miniature general purpose relay 
Flat pin 

ES Lockable test button and mechanical flag 

indicator with LED and built -in 

suppression (DC only) 

B Use with 94 series bases 

El Compact 

Contact specifications 

Cat. No. 

,55:32.ÒÒ54..:V_Ätÿ., 9 r s " 

"55:-32:ÓÓ74::.V DC " 

Refer catalogue FI 

Cat. No. 

-°5534.0054: :Ú Ät: 

Contact configuration 2 C/O 4 C/O 

Rated current 10 A 7 A 

Rated voltage 250 V AC 

Rated load in AC 1 2,500 VA 1750 VA 

Rated Load in AC 15 (230 V AC) 500 VA 350 VA 

Single phase motor rating (230 V AC) 0.37 kW 0.125 kW 

-Breaking-capacity in-K-1-:-30/110/220 V- 10/0.2570.12 A 7/0.25/0.12 A 

Maximum peak current 20 A 15 A 

Maximum switching voltage 400 V AC 250 V AC 

Minimum switching load 300 mW 

Coil specifications 

Nominal voltage (UN) ') (50/60 Hz) AC 

DC 

12, 

12, 

24, 

24, 

32, 

48, 

48, 

110 

110, 240 12, 24, 

12, 24, 

32, 

32, 

48, 

48, 

110, 

110 

240 

Rated power AC /DC 1.5 VA /SW 

Operation range (50 Hz) AC 

DC 

(0.8...1.1) UN 

(0.8...1.1) UN 

Holding voltage AC /DC 0.8 UN /0.5 UN 

Must drop -out voltage AC /DC 0.2 UN /0.1 UN 

Technical data 

Mechanical life AC /DC 20.10°/50.10' cycles 

Electrical life @ rated load AC 1 200.10' cycles 150.10' cycles 

Insulation between coil and contacts 3.6 kV 2.5 kV 

Ambient temperature range -40 °C.. +70 °C 

Protection rating IP 50 

Connection diagram 

Note: New DC relays are non -polarised 

5 1 tl 4 

I I f a 

15--D-74 
Al A2 

5 1 6 2 7 B 4 i ii I» 
1t 

I 

6 t° 11 1} fjI- 14 

Al A2 

Recommended base and accessories 94.02 Screw terminal base 

94.06 6 way jumper link 

Notes: The equipment on this page is rated 230/400 V and is suitable for use on 240/415 V systems as per AS 60038:2000. 

') Please contact NHP for other voltages. 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 241 of 289



rialp1m3 /flh 
h.ndalidue wr finder 

Relay bases and Accessories 
Bases for series 55 retays 

Trt 

=. 

-'- 74o-iv:W.-- 

c! 1t 
.....--,,, 

' - ---, --,-- 
, 
! 
- 

4 -5,...... 

Cat No. 

Description DIN rail mounting base open 

terminals. Accepts 99-02 series 

LED modules. 

DIN rail mounting base open 

terminals. Accepts 99-02 series 

LED modules. 

DIN rail mounting base. 

Accepts 99-01 series LED 

modules. 

Relay to suit Flat pin 2 C/O (8 pin) 

55.32... 

Flat pin 4 C/O (14 pin) 

55.34... 

Flat pin 2 C/O (8 pin) 

55.32... 

Retaining clip I 94.71 244.74 J 94.71 

- ---- - - 

.r,:4- 
t - ;, 

, 
. , 

- - I 

Cat No I942 '','"' ';-,,,..-. ji ' ''''':4.- '''' ;9*4.14,:'::',.:;,--:- ''',Pek "- 4.-.,--.' ",,* 94,65--,, - ,Y;!-,,-.3".''',, 

Description .DIN rail mounting base open 

terminals. Accepts 99-01 series 

LED modules. 

DIN rail mounting base open 

terminals. Accepts 99-01 series 

LED modules. 

Jumper link 6 way maximum 

10 A, 250 V. 

Relay to suit Flat pin 2 C/O (8 pin) 

55.32... 

Flat pin 4 C/O (14 pin) 

55.34... 

94.02, 94.04 

55.34... 

Retaining clip ; 
1,94.71,' 4 -,,94.71,:-; --,z,,, ,,,, J... , ..,-,; , , 

Cat. No. 

Description 

_ 

PCB mounting base. PCB mounting base. 

-.401 e - 
_ 

g 4 ' -; , r e . 

Rear connection, panel mount 

base. 

Relay to suit 

Retaining clip 

Flat pin 2 C/0 (8 pin) 

55.32... 

T9 ;T/17 

Flat pin 4 C/O (14 pin) 

55.34... 

94.51 

Flat pin 2 and 4 C/O 

55.32... 55.34-._ 

'94.51: ',4; ,e41 
,r1r, "J! 

Notes: Please refer to page 9-29 and 9-30 for recommended LED and diode plug-in modules. 
Refer to page 9-35 for relay base dimensions. 
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Relay base dimensions (mm) 
55 Series 
Cat No. 94.02, 94.04 

Relay dimensions 
55 Series 
Cat. No. 55.32, 55.34 
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Timers 
Delay on Operate 
Type DAA01, PAA01 

Product Description 
Multi-voltage delay on oper- 
ate timer with 7 selectable 
time ranges within 0.1 s and 

Type Selection 

100 h. For mounting on DIN- 
rail (DAA01) or plug-in 
(PAA01). 

CARLO GAVAZZI 

Time range 0.1 s to 100 h 
Knob selection of time range 
Knob adjustable time setting 
Automatic start 
Repeatability: 5 0.2% 
Output: 8 A SPDT or 2 x 8 A SPDT relays 
For mounting on DIN-rail in accordance with DIN/EN 
50 022 or Plug-in 
22.5 Euronorm or 36 mm plug-in module housing 
Combined AC and DC power supply 
LED indication for relay status and power supply ON 

Ordering Key 
Housing 
Function 
Type 
Item number 
Output 

Mounting Output 

DIN-rail 

Plug-in 

1 x SPDT 
2 x SPDT 
1 x SPDT 
2 x SPDT 

Time Specifications 

Housing 

D-Housing 

P-Housing 

Supply: 24 VDC and 24 to 240 VAC Supply: 24 to 240 VAC/DC 

DAAO1CM24 

PAAO1CM24 

Time ranges 
Knob selectable 

Setting accuracy 
Repeatability 
Time variation 

Within rated power supply 
Within ambient temperature 

Reset 
Power supply interruption 

0,1, to 1 

"IT-7., to 736i' 4.; . 

fc; 
60 to 600 s' 
0:1- to 1,h; , 

11 to 10h J 
!--.'50/0 

k1022% 
_ - 14.r:-;-ik 

0.0N-",%! 
40:2%/°C 

. 

- 

Supply Specifications 

DAAO1DM24 

PAAO1DM24 

Output Specifications 
Output 
Rated insulation voltage 
Contact Ratings (AgSnO2) 

Resistive loads AC 1 

DC 12 
Small inductive loads AC 15 

DC 13 

)250-VAC,(rrh'el:, = 

18'AZ, 2-50A/Ae: ; , 

24.VDCZ, _ 

@;,250AC 
!275'.,k6 

Mechanical life 
Electrical life 

?3b`x 1067.615-ëràficini-7.- 

' 
250NSCbs (1)=.424» 

Operating frequency 
Dielectric strength 

Dielectric voltage 
Rated impulse withstand 
voltage 

i.7200"operatiónsIh' 

, 

Power supply 
Rated operational voltage 
through terminals: 
(DAAO1C) Al , A2 or 
(PAAO1C) 2, 10 

(DAAO1D) 
(PAAO1D) 

Al, A2 or 
2, 10 

TiVéFiaffigi'aff'l II - 77- 
(IEC 60664; IEC,600,38)!,z . 

'241-VDC;±_ 15% Arid 
206;240 ,N/A0, 10% 5%;; 
'45'tci 65 Hz- 
'24:to 240 w,.pipc 

- 
45th65Ñz 7 

Specifications are subject to change without notice (14.03.07) 

Voltage interruption 
Rated operational power 
AC supply 
DC supply 

' 

;1.:5-V/4: 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 244 of 289



DAA01, PAA01 

General Specifications 
Power ON delay = ?ÿ00;ms== _ -- 
Reaction time 

Instantaneous contact <'2Ö= ms<fróri pQWer 

Indication for 
Power supply ON 
Output relays ON 

-LED;,greën,: ti- 
tLËD,_yelÌów._T ;v 
É(flásfi)ñg whëñ:iim)ríg): ï= 

Environment 
Degree of protection 
Pollution degree 

Operating temperature 
Storage temperature 

Housing 
Dimensions DAA01 

PAA01 

Weight 
Screw terminals (DAA01) 

Tinhteninn torn! lP. 

i(EN60529) ë 

;37(DAÁ01); 2° 
c`(ÌE664),; 

2Ç=60_to +60°C; 911-1::,5 98% 
f;,$0° tó +86°C, R3H' <<95% 

22 5.zx 80 99:5'.m 
186:x 80x 94'mm 

FApprozu130 g= 

Approvals 

CE marking 
EMC 

Immunity 
Emission 

Timer Specifications 

tRINA,(DAÁ01 ;óñly)FS 

[Yes r :¿Z` : ra 
ÌEÌectraómágnettc Corilpáttbdlitÿ 
rÁccordiñg.tó°EN`61000=6-2 
(Accóríiíiñg tó:ËÑf1000 6 ;3 
fAccórdtrîg toENY61812=.1> : < 

Operating Diagram 
Power supply 

ON ; T 
Relay 1 

OFF 

Relay 2 ON f-- T 
(Delayed) 

OFF 

Relay 2 ON 
(Istantaneous) 

OFF 

LED 

Wiring Diagrams 

DAA01 

L(+) 

o 

16 18 26 128 

/ r 

15 25 

DAAO1C... DAAO1D... 
DAA01 D... 

2 

Mode of Operation 

CARLO GAVAllI 

The yellow LED, flashing 
when timing, is ON as soon 
as the relay turns ON. 

The second relay can operate 
as instantaneous or delayed 
changeover contact. The 
selection is made by a DIP - 
switch placed under the plas- 
tic door on the device's front. 

The set delay period begins 
as soon as the power supply 

Time Setting 

is connected. At the end of 
the set delay the relay oper- 
ates and does not release 
until the power supply is 
interrupted for at least 200 
ms. If the power supply is 
interrupted for at least 200 
ms before the relay operates 
the time is set to zero and the 
circuit is ready for a new time 
period. 

Centre knob: 
Time setting on relative 
scale: 1 to 10 with respect 
to the chosen range 

Lower knob: 
Setting of time range 

PAA01 

L(+) 

2 

10 

4 

..,,,,. 
13 

8 

19 

( \\ 
11 1 

N(-) 

PAAO1C... PAAO1D... 
PAA01 D... 

Specifications are subject to change without notice (14.03.07) 
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DAA01, PAA01 

Dimensions 

CARLO GAVAllI 

Specifications are subject to change without notice (14.03.07) 3 
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 Monitors pump bearings for 
ingress of water 
Designed for long distant cable 
runs 

Indication via panel mounted 
LEDs 

Selectable local /remote reset 
Australian designed & 
m a nr i facts Irn_ rl _. ruu,ucrur,u 

The ATC 78562 Pump Seal Failure Relay is designed for connection to a sensing probe mounted into the 
submersible pump bearing housing to monitor the lubricating oil for any ingress of water. Excessive quantity 
of water can damage pump oil bearings and ultimately cause failure of the pump and motor. 

A special feature of the ATC 78562 is that it is particularly suitable for installations where the mains supply 
and sensor cables are run together for long distances where a AC voltage is induced into the sensor line. 
The ATC 78562 will not be affected by this type of installation. 

Under normal conditions the green LED is illuminated when power is applied and the relay contacts 
remain de- energised. When ingress of water from the pump chamber into the bearing housing occurs the 
conductivity of the oil changes. This is sensed by the relay and, after a pre- determined time, the contacts 
changeover to shut down the pump and the red LED is illuminated to indicate the relay has tripped. 

etc Automatic Time Control Pty Ltd 
Sydney-Aus tral ia 
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Standard supply voltage 

Working limits 

Ambient temperature 

Indication 

Sensitivity 

Electrode Voltage 

Relay contacts 

Contact rating 

Response time 

Reset 

Enclosure 

Mounting 

Protection 
Weight 

"a 

24, 110, 240, 415V /5011z 

±10% of nominal supply voltage 

-5 to +55 °C 

Green LED - power on 

Red LED - relay energised (water sensed in oil chamber) 

40kS2 (other values on request) 

15V AC peak/peak 

-1 normally open 

-1 normally closed 

5A 250V /50Hz, 0.5A 100VDC resistive 

Factory preset (Approximately 40 seconds) 

Built -in pushbutton on front panel or via normally open remote 

contact 

Flame resistant fibreglass reinforced Makrolon (UL tested) 

- Surface according to DIN 43.604 

- Clip -on rail DIN 46.277 

IP20 
245_ onnr^v_ 

1,45 mm_)i 

00000 

00000 

-A 

E 
E 

ñ 

109mm 
)1 

0000000 

Model 78562 

Specify supply voltage after model number e.g. 78562 -240V 

The model 78562 isjust one of the manyATC Australian designed and manufactured products built to our own strict quality 
assurance system. For more information, contact Automatic Time Control Pty Ltd or your local ATC product stockist. 

Automatic Time Control Pty Ltd clc PO Box 393 Pymble NSW 2073 Australia 

1A Pattison Avenue Waitara NSW 2077 Australia 

Telephone: +61 2 9989 8366 Facsimile: +61 2 9489 3024 

Authorised Stockist 
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SELECTION DIAGRAM 
11.000 
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Air flow rate (m3 /h) 

KV 200 : ' - e t 
KV 500 
KV 700 

At = 30° 

At = 25° 

At = 20° 

At = 15° 

Ot=10° 

f = 

To calculate the air flow rate necessary to 
limit the max temperature inside an 
enclosure , use the following formula: 

O =PXf:RF /O29/ti 

Where: 

Q 
Fan air flow in cubic meters per hour 

1.000 P 
Heat loss from equipment in the enclosure (watts) 

1t 

Differential between the internal and the ambient 
Temperature in Celsius degree. 

INFORMATION 

Easy mounting system without the use of screws 
Low noise level 
Drilling template 1:1 included 
24 -48 V DC available for many models 
Air flow direction adjustable by rotating the motor fan 
Ball bearing fans: MTBF 50.000 hours with ambient 
temperature at25 °C 
IP54 standard protection degree 

Plastic casing resistant to high temperatures and self - 
extinguishing (UL 94-VO) 
Standard color RAI_ 7035 
Non standard colours are available for all models (on request) 
Working temperature range -10 °C to +70°C 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 250 of 289



KV050 KV100 
PERFORMANCE DIAGRAM 

CE 
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KF100 
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Air flow rate (m3/h) 

148.5 5 

r.-10.5 

S 

132.5 
124 

3 5 Zr 

KV050 

MODEL 

re. 204 

12.5 

17.5 -.. ree 

KV100 

k 17, 
KV656048,'KV106 230 ' oo KV180 024 'fKV100'048A 

Vóltaqe - V-Hz - 230-50/60 115-50/561,- 24 (DC) ! 48 <(!bC) -"%,` '230-50%60 *: ,115-56/60: 
.-^ ^,' , , 

Unirripedéd air flow - . . m3/h 50/60 50 - . 100/115 7-.4.100/115'i- 
Air flow for combined x 1 KF 38/45 1, ' 38 38- 66/77 -66/774z1 
fan and matching exhaust filter m3/h x 2 KF, 43/50- 43/50::-?, 43 I, _ -.3-- 80/93 86/93' 

Far; mot& cunent A 0 12/0 10 , -O257O21 031 0 12/0 10 b2IO21 ,A 
- r - ; r,. 

PoW"er - W 

" - 
, 24 WC) 48(DC) 
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66 
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42/46 - - - 47 E 42/46 
r 
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Noise level 
Operating , 

'temperature range 

dB (A) 

,IP protection deciree E 

Fan and exhaust filter Weight 
Matching-size' - - 

exhaust filter - ' 

'Exhaust filter weight - - _ 

C° 

kg 

kg 

< - - IP54 
- - 

.- 
072 : 0 72 - ,.0" ''"'! 0 87 

- 

KF050 KF050 K050 KF50 KF100 K.7-'°:- ; 06 
42/46'f. 47 

, <' - 

'-'1-1_0/+7(1;1'"1 -101+70 
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".;`;;,'. 0877 0 87 , 

*7 
.1 

, 

'<",,,:KE00'- 4 KF100 

v'''-16/+70 ' 

,0 

KF100 

0 20' 0 10 0:1 0.,;1":, o o t 0 20 - 0 20,'-'.."4; of 

n 
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KIM 504(11200 
PERFORMANCE DIAGRAM 
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Fan motor Current 

Power input 

NOiSe' level 
Operating .- 
temperature_range 

IP protection degree 

'Fan exhaust filter weight 

Exhaust filter - - 

Exhaust filter weight 

kg 

- kg 

1 10 

KF200 

0 10 
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- . 

- - ,z-'''''''' 
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KV500 KV700 
PERFORMANCE DIAGRAM 
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L. - 
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" 

- ' 
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1 , 65/82 
, 
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- 
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r 
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, - 

'Fan and exhaust filter weight - kg 290 ' ,,2 9'67. 4 17 :-14;17: 4 17 
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., ., 
r 
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'" 
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OPTIONAL EQUIPMENT 

Filter Media 

Spare / replacement filter media. (the kit includes 8 replacement filters). 

tnerav9ostat 

To save energy and to increase filter media life it is possible to control the fan motor 
with the 35 mm DIN bar (EN 5002) Kelvin thermostat code K7H.020. 

The range of regulation is from 0 °C to 60° C (the contact is normally open). 

Anticondensation Heaters 

Anti -condensation heaters are indispensable to avoid condensation forming inside 
the cabinet when equipment is not in use or when there is low ambient 
temperature or very high humidity. Since hot air tends to rise they have to be 
positioned in the lower part and possibly beneath those components that require 
protection. Maximum efficiency is reached installing the heater in a vertical position 
and orientating the supply cable downwards. In case of large cabinets it is advisable 
to use multiple low power heaters to obtain a uniform temperature distribution. All 
KELVIN heaters are provided with a dinrail mounting arrangement to suit the DIN 
EN 5002 conform 35 mm bar. 
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KEA 60 & KEA100 

- The roof mounted KEA ventilation units offer an alternative to door mounted fans. 

: They are used in conjunction with KF500 filtered vents and have a high air flow rate. 
Ventilation with filtration represents an efficient solution in those cases in which 

- the working ambient air is fairly clean and the temperature inside the cabinet can be 
higher than the external one. 

CE 

'MODEL - kaeo - 

- 
Power supply V-HZ 236-50/60 ^ 

Unimpeded 'air flow 
r "m:" 

Air flOw with 1 X KF500 vent m3/h -` 400,, -5-80: -4: 

Airflow' with 2 x KF500 vents 
. > 

Power input (Watts / Amps) W / A - 80 / 0 36 
. _ 

7), -IP protection degree - IP 33 fr- 1.+,4 33 - 

We ight 

Colors 

Power supply cable 

kg 

RAL 

m 

,,t,f." 4 

56 5.9 

-- 7032 

Dimensions LxWxH (mm) 

Optional power supplies (POAy V-Hz 

3 

.375 x 295 X 91' 

-1-i:10/115-1-5,0/60.- A 

24 DC ,' 
48*DC .1-." 

375 x 295 x 91 

110/115-1-50/60 
24 DC 
48 DC 
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Lindsay Electrical 
Services Pty Ltd 

ABN: 26 010 740 833 ACN: 010 740 833 

QLD LIC NO: 4453 NSW LIC NO: EC36363 VIC LIC NO:16033 

MAINTENANCE PROGRAMME 

1. Check and clean fan filters 

2. Check status of transient protection device 

3. Check for noisy contactors 

4: (lean and remove any debris from cabinet 

5. Perform Thermographic survey 

Postal Address: 

Phone: 
Fax 
Delivery 
Address: 

Email: 
Web 

P 0 Box 182 
Currumbin Qld 4223 
07 5534 1966 
07 5598 2295 
1/24 Traders Way 
Currumbin QId 4223 

lindsay(aelectrical.mine.nu 
http://electrical.m ine.nu 

Monthly 

6 Monthly 

6 monthly 

6 Monthly 

Yearly 
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1 ( 2 ) 3 I 4 I 5 I 6 7 I 8 I 9 I , 10 I 11 j 12 

A 
A - 601 

240V AC SUPPLY FROM 4 CB f 1 

- 602 REFER SHEET 03 LINES 082 to 083 L 
L - 603 S1 '° CT 1 - 

- K131 I 9 K604 S2 I - 604 
240V AC SUPPLY FROM 9 CB Lñ U604 Lsm 

ISO SWITCH PENSTOCK VALVE PIT SUMP PUMP - 605 
REFER SHEET 04 LINES 131 to 132 - K110a I STA138 

10I K605 K605a r1 1I 
s BA 

1 LSD b a -' 
E3 

I 
I MOTOR 8 FLOAT SW 10 I - 606 I I I 0 

STA138 I I 
I I i. - 601 U604 ¡ 1 `- -J 

_ 
N/0 N/C L J - - 608 
743 

- 609 

-610 
c - 611 - 

240 AC SUPPLY FROM 5 CB_ - 612 
SHEET 03 LINES 086 to 087 I 

- I 

S1 
I° - -613 01\ CT2 

- - -r' - - 91 l nl3l-- -_ - - -- - -' Ä0Í4 >2 I'__. _._._____.__.__._ ..________.__.___-- __- ___. -__. _____ -.___. ________ ._. .._ _ -___. ._..__._. ..___ ____...__.._.- - 614 
äeó 

U616 á sip 1 I 
ISO SWITCH EX VALVE PIT SUMP PUMP 

__. 

- 615 
K110a *2 

STA138 
101 K615 K615a b 1 

um. q ,.Saw LS. 

D - 616 

BLACK 
I FED RED 

I MOTOR 8 FLOAT SW 10 I 

I 
I 

STA138 I 
I Ì 

-617 U614 1 L_ 

N/0 N/C L J - 618 
745 

- 619 

- 620 

E - 621 - 
240 AC SUPPLY FROM 6 CB_ - 622 

1 E 

SHEET 03 LINES 090 to 091 1 
- I - 623 S' I° CT 3 

- K131 r1 91 K624 S2 I - 624 1.5mm 11624 Saw 
RED 

STA138 I RED I ISO SWITCH FLOWMETER VALVE PIT SUMP PUMP I - 625 
K110a * '9I K625 L K625a 1 10 

Saa 5ma L5I b 
BLACK I RED RED 

I MOTOR 8 FLOAT SW to I - 626 
I I O 

F STA138 I 
I 

I i F 
I - 627 U624 1 

- 
N/0 N/C L J i e - 628 
749 

I 

ì 

- - 629 I - 
I ` - 630 `- 

E L - 631 C 

c - 632 
TERMINAL LEGEND G g 

X2- 
THROUGH TERMINAL o - 633 c 

X2- u 

® 010 0 
o - r 

X2- - c 
DOUBLE DECKER TERMINAL 5 0 
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1 I 2 r 3 I 4 L 5 I 6 I 7 I 8 9 10 11 12 

A - 634 
. A 

ROTORK VALVE No.1 

- K084 Xrr-s* Fi 1 
- - 635 o -o 

I CLOSE RD 

- 415V AC SUPPLY FROM CB 1 K08S X * * -** 12 5 I X"'" K636 - - 636 
REFER SHEET 03 LINES 084 to 086 

o -O 24V (- T-- o 
óo 

p 
K086 X * *- ** 1 

3 351 - 637 tsoe O -o OPEN d- -- 
BLUE I I 

X*s-** I EARTH 33 I X** -** K638 

B 
- 638 -0 (LOSE o- o LSm 

I BROWN B - 639 COMMON 
361 _ K118ó 

I 24V DC SUPPLY FROM 11 CB - 640 ov d - ---I K119 J REFER SHEET 04 LINES 118 to 119 

ts= 
BROWN - 6 I Xss -** 

K118b VALVE 1 SHUT -641 01- o - 
I s K642 

.- 642 
FULLY SHUT 

K642 ' K119 

BROWN Al 2 BRO 7 

8 
1 

X * *" ** K118ó VALVE 1 OPEN - 643 
K644 I 

C FULLY OPEN \ P \ 
9 I Xs* -r* K644 ' K119 C - 644 0- 0 

I BRSOWEWY 
Al 2 moowwN I - 645 421 

X 
* * -** K118b VALV 1 FAULT 

is.* K646 PRO( - - 646 
MONITOR 

44 Xs* -** ' K646 ' K119 , 

II BROWN AI 2 BROWN - 

- 
-- 647- 

I 

_ 

- 648 

- 649 D 

- 650 

- 651 

- 652 - I - 

- 653 

E - 654 f' E 

- 655 

- 656 

- - 657 

- 658 

- 659 
F F - 660 

- 661 

- - 662 - 
- 663 

- 664 

c TERMINAL LEGEND G ; - 665 
x2- - 666 1 

0 THROUGH TERMINAL 

X2- 
0 010 

_ i - 
I+ Ó DOUBLE DECKER TERMINAL 

K TOP DISCONNECT 
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1 2 3 4 5 6 7 8 9 10 11 12 

A A - 667 
ROTORK VALVE No.2 

K088 X** -** ri i - 668 Lam, O -o I 

RED I I CLOSE 

41St/ AC SUPPLY FROM CB 2 K089 X * *- ** 12 5II. X * *-.o K669 - - 669 
REFER SHEET 03 LINES 088 to 090 l Q 24V `7 r Q LSm I 

miTE PO« 

K090 X * *- ** 3 351 4JJ j - b)U LB O -0 OPEN ti- -- 
BLUE 

Xss -ss I EARTH 331 X** -so 
K671 

B 
- 611 -0 (LOSE G p 

LS m 
I BROWN ! B - 672 COMMON 361 

K118b - 
I 

IS= 
24V DC SUPPLY FROM 11 CB 

I. - 613 6v dr - ---1 K119 REFER SHEET 04 LINES 118 to 119 I L - 
BROWN - - 614 

6 X**-** 
K118b VALVE 2 SHUT - 
PR« K675 

FULLY SHUT \ 
X *s -** 

\ 
KSem , - 615 
BROWN AI 2 BROWN 

8 1 X * * -ss 
K118b VALV 2 OPEN 

O Boo 
- 616 

C FULLY OPEN \ 
9 1 X*s ** 

PM K677 - 677 j) o-, K677 ' K119 

I BROWN AI 2 BROWN - 678 4 1 X *o** K118b VALV 2 FAULT R- Om K679 
MONITOR \ I 

PINK 

X * * -ss K679 ' K119 - - 619 
I 

BROWN AI 2 
ism - 

L I 

BROWN - 680 

- 681 

D - 682 D 

- 683 

- 684 

_- . I = - 685 

- 686 

E - 687 
E - 688 

- 689 

- 690 

- 691 

- 692 
F F - 693 

- 694 
- - 695 - 
- 696 
- 697 c 

G - 698 
TERMINAL LEGEND G 

X2- 

THROUGH TERMINAL R - 699 c 

X2- u 

0 010 
O 

X2- 
' 

DOUBLE DECKER TERMINAL c 

K TOP DISCONNECT ri 
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1 I 2 I 3 I 4 I 5 I 6 I 7 
I 8 I 9 10 11 I 12 

A A - 101 
ROTORK VALVE No.3 

- K092 Xss -** ri i - 102 1.5c, o -o I 

RED I I CLOSE 

615v AC SUPPLY FROM (B 3 K093 X * * -** 12 5 1 X**- ** K703 - 103 
REFER SHEET 03 LINES 092 to 094 L o -;0 26v q - o 

P WHITE 

K094 X * *-** 
I 

3 351 - 704 15oa O - OPEN d- -- 
BLuz 

Xss -*s I EARTH 331 Xss -ss K705 

B 
- 705 - -0 CLOSE O- 

I BROWN B - 706 COMMON 

36 1 

` 

_ _ K118b 

P 24V DC SUPPLY FROM U CB I - 707 av - --I K119 REFER SHEET 04 LINES 118 to 119 I 

BROWN - 708 0- X * * -** K118b VALVE 3 SHUT - 
I 'S5« K709 

FULLY SHUT \ 
X *o *s K709 , K119 

j' 15on LSmn 
BROWN Al 2 BROWx 

8_1 Xss -s* 
K118b_ VALV 3 OPEN - 710 

I ° P5NN K711 
C FULLY OPEN ` 

9 II 

K711 ' K119 C - 711 b ° BROWN Al 2 BROW? - 712 14 1 X**-** 
K118b VALV 3 FAULT j 
Lsmn K713 PINK - - 713 

MONITOR \44 
X - 

PINK 

K713 , K119 

I ° 
WN 

Al 2 
1.5. 1.Smn 

BRO BROWN 

:- 714 
------- - - - - -- - - - - -- _____ - -- -- - - - 

-715 

- 716 D 

-717 

- 718 

- 719 

- 720 

E - 721 
E - 722 

- 723 

- - 724 

- 725 

- 726 
F F 

1 - 727 

- 728 - 

1 

- - 729 

- 730 
i - 731 I 

c - 732 
TERMINAL LEGEND G 

X2- 0 THROUGH TERMINAL 1 - 733 
X2- 

f O ow t 

2 DOUBLE DECKER TERMINAL 

K TOP DISCONNECT 
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1 2 3 4 1 5 ( 6 I 7 
I 

g I 9 I 10 I 11 
I 

12 

A 

B 

- 

C 

- 

D 

- 

E 

F 

- 

G 

H 

- 734 

- 735 

- 736 

- 737 
SLOT 3 

RTU 2 

KINGFISHER DI -5 - 738 *0 I 16 PT DI CARD 

K122 X * * -** K122 K739 X * * -** K739 DI 1 - 739 

I 

I 

B 

D 

_ 
- 

E 

- 

- i 

G 

( 

( 

- 

H 

- 740 

- 741 

- 742 

- 743 

- 744 

- 745 

- 746 

747 - -- - 

- 748 

- 149 

- 750 

- 751 

- - 752 

- 753 

- 754 

- 755 

- 756 

L5m O L5m Lsm e L5m O GENERATOR NO. 2 RUNNING 
PM PI/IX +sot* Pau( PNN I 

K122 X * *' ** K122 K740 X * * -** K740 I DI 2 

L5m O LS= L5m e Bum p GENERATOR NO. 2 FAULT 
PNN PM * *0 ** PINK Paar 

K122 X * * - ** K122 K741 X * * -** K741 DI 3 

O i J e GENERATOR NO. 2 TAMPER LS= LS= L5m L5m 
PW( PRIX * *0 ** FINK PH( 1 

K122 X * * - ** Kin K742 X * * -** K142 DI 4 

1.5= O Bea L5m e 1.5= ID GENERATOR NO. 2 NOT ON SITE 
PM PNX STA138 / PINK PM( I 

K122 
X #Ó 

** K122 U604 -1 K743 X * * -** K743 I DI 5 

äeá pump( 54 * *O ** L5m e 1.5= fJ PENSTOCK VALVE PIT PUMP RUNNING 

K122 X **- ** K122 K744 X * * -** K744 I DI 6 

% Lsm sm Lsm O Lsm PENSTOCK VALVE PIT HIGH LEVEL 
PINK PNK STA138 / PINK PM( I 

X**-** U614 -1 X * * -** I DI 1 1(122 K122 K745 K745 e e o EX VALVE PIT PUMP RUNNING 
. pIK 

I.5= ( S 4 *#0 ** 1.5= L5m 
PINK PNK I 

K122 X * * -** K122 K746 X * * -** K746 I 
DI 8 

5m O sm LSam e sm (J EX VALVE PIT HIGH LEVEL 
PNK PINK PINK PINK 

1 ov 

0 STA138 

K122 X * * - ** K122 U624 -1 K749 X * * -** 0749 I 
DI 9 

- 

1.5= 1.5= Lsm O l5m P FLOWMETER VALVE PIT PUMP RUNNING 
pH( PINN S 4 * *O ## FINK PINX 

K122 X* * -** K122 K750 X * * -** K750 I DI 10 e Lsm, 1.sm Lsm O Is- I-% 
FLOWMETER VALVE PIT HIGH LEVEL 

MK PINN PINK PINK 

K122 X * * - ** K122 AUTO' 
I I 

K751 X * * -** K751 I 
DI il 

® 15m O sm o I i o 15m O 15m 0 WELL WASHER 1 AUTO 
PINK PINK 

MAN I T PINK PPM 1 

K122 X * * -** K122 K752 Xis' ** K752 I 
DI 12 

smm 
O sm o I I O Ls.* O Lsm P WELL WASHER 1 MANUAL 

PM PINK 
1 I PINK PINK 

K122 X 
* *' ** K122 MAN OFF AUTO AUTOI 

I I 

K753 X * *' ** K753 I DI 13 

1.5= O 15aí O 1 1 Io 
1.5= p 1.5= b WELL WASHER 2 AUTO 

PINK PINK 
MAN I 

I 

PINK PINK 

K122 X * * -** K122 K754 Xs * -** K754 DI 14 

sm O Sm 
O® 1 1 0 

smm 
O sm 0 WELL WASHER 2 MANUAL 

PINK PINK * *0 ** 
I I I 

PINK PNK 
I 

K122 X * * -** K122 MAN OFF AUTO K755 X * * -** K755 I 
DI 15 e 1.5= / 1.5= O L5m % 24V DC POWER SUPPLY FAULT I.5= 

PINK PINK PINK PINK I 

K122 X **- ** X **- ** K756 b°I 16 

- 757 
24V DC SUPPLY FROM 12 CB - 758 
SHEET 04 LINES 122 to 123 

- 759 

- 760 

- 761 

- 162 

- 763 

- 764 

- K122 

1.5= 1.5m - I 

PNK PNK 

I uV 

psa 

aim 

K119 I V 

_ Lsmm 
BROWN 

I 

L J 

- 765 

- 766 

TERMINAL LEGEND 

0 THROUGH TERMINAL 

X2- 
CD oio 

X2- 
DOUBLE DECKER TERMINAL 

K 
TOP DISCONNECT 
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1 2 I 3 I 4 I 5 6 I 7 I 8 I 9 I 1 10 I 11 I 12 

A - 767 

- 768 

- 769 

- 770 
SLOT 4 

I 
RTU 2 - 771 

I KINGFISHER DI -5 
g ssOis - 1 

16 PT DI CARD 
g - 712 

K122 X * ** K122 K772 X * * -** K772 I 
DI 1 

15. L5mm 
ssO ** LSmm 

O LSmm O MAINDOOR TAMPER SW 
PINK PPM / POL( PINK 

I 

K122 X **- ** K122 K773 X * * -** K773 1 
OI 2 - 173 

Lsmm ° Lsmm Men O Lsmm P SIDEDOOR TAMPER SW 
PM PM t*O** 

PPM PNI( - 774 
K122 X 

K122 K774 X * * -** K774 I DI 3 

t5 . Lsmm t.smm O Lsmm 
FLOWMETER TAMPER SW 

PHI PPM tt0 *t PPM PINK 
Ljoi 

K122 X * * -** K122 K775 X * * -** K775 4 - 715 
Lsmm Lsmm / LSmm O Lsmm 

KNIFE GATE VALVE 1 TAMPER SW 
MK PPM *t0 *s PPM PINK 

I 

K122 X ** -** K122 K176 X*** 
* K776 101 5 - 776 

1Pá 1PNN 
1 O 

v P KNIFE GATE VALVE 2 TAMPER SW 

C 
**0** I - 777 

K122 X ** ** K122 K777 X * * -** K777 DI 6 C 

Lsmm Men Man Lsmm b VALVE HOUSES TAMPER SW 
MK PNK * *0 ** PINK PM I - 7I8 K122 X *ó ** K122 K778 X * * -** K778 I 

DI }} O O PENSTOCK TAMPER SW LSmm LSmm ¡ 7.Smm LSmm 
PINK PWK / * *O ** PUU PINK 

_ - 779 
K122 X *o- t* K122 K779 X * * -** K779 I DI 8 

Lsmm Lsmm , Lsmm O Lsmm P VALVE CHAMBER 1 TAMPER SW I 

MK PINK PM PNK 

- 
-.L--78-0- 

1111 - 
I - 781 
00V 

* *Os* 

D K122 X ** ** K122 K782 Xs * -** K782 I 
DI 9 

o 782 
Lsmm ismm t.5mm O 

Lsmm 
VALVE CHAMBER 2 TAMPER SW ` 

D 

PINK PINK **O** 
PINK PINK 

K122 X ** -** K122 K783 X * * -** K783 DI 10 - 783 
LSmm smm smm e LSmm % RESERVED FOR ? TAMPER SW 
PNK PINK ttOtt 

PINT! PINK 1 

K122 X * * -** K122 K764 X ** -** K784 I DI 11 - 784 Is** is** /'} 
( 

fl RESERVED FOR ? TAMPER SW - PRIX PINK PINK / * *0 ** 

K122 X ** -** K122 K785 X * * -** K785 I 

DI 12 - - 785 
t.smm ° IS Lsmm ® Lsmm P RESERVED FOR ? TAMPER SW 
MK PPM *xO ** 

PINK PINK 

K122 X ** ** K122 K786 X * * -** K786 I DI 13 - 786 o O b RESERVED FOR ? TAMPER SW Lsmm Lsmm LSmm Lsmm 
PNK PINK * *Os* PINK PINK I ;I 

K122 Xs* -t* 
K122 K787 X * * -Ks K787 DI 14 

E - 787 
1.5mm 

o 
I.Smm I.5mm -9 LSmm D RESERVED FOR ? TAMPER SW E 

PINK PRIX * 
*0 ** PINK PINK 

I 

K122 X ** ** K122 K788 X * * -** K788 I 
DI 15 - 788 

Lsmm I5mm umm ® 
1.5mm P RESERVED FOR ? TAMPER SW 

PINK PINK PINK PINK - 789 
K122 X * *- o ** X * * -** K789 DI 16 

15mm e Lsmm 
PNK PINK - I 12V 790 - K122 0 - 

24V DC SUPPLY FROM 12 CB óúK I - 791 
SHEET 04 LINES 122 to 123 K119 I 

OV 

- Lsmm 
WN 

P 
I 

BRO - 792 L _ 
F - 793 

- 794 I 

- - 795 - 
- 796 

- 797 I 

G i TERMINAL LEGEND ' G - 798 
xt- - 799 
0 THROUGH TERMINAL 

[ 
X2- 4 

O 010 
c - i 

e DOUBLE DECKER TERMINAL 

I K TOP DISCONNECT 

REVISIONS REVISIONS - TITLE SCALE N.T.S 24 OCT 07 PROJECT 
FOR QUOTATION PURPOSES ONLY GOODNA G12 

NO BY DATE DESCRIPTION NO BY DATE DESCRIPTION -.ti. ® I m Power Solutions DRAWN R.SMITH SEWAGE PUMP STATION 4 OR INFORMATION ONLY ,® GOODNA G12 
A R.S. 14.11.11 ISSUED POR CLIENT REVIEW ACN 096 286 207 CUSTOMER 

H 0 F'RELIMINARY- NOTFORCONSTRUCTION CHECKED CHECKED s.GUPTA 
IPSWICH WATER < LV & MV SWITCHGEAR - MINING SUBSTATIONS 

DESIGNED S.GUPTA H 
O FOR REVIEW 

100._ 
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10 
I 11 I 12 

A - 801 A 

- 802 

- 803 

- 804 SLDT S 

RTU 2 , 
KINGFISHER 10-3 

B - 805 4PT AI, 4PT, 4PT DO (ARD Ì - 806 
K122 

Xxoxx X**-** K806 I 
Al 1. 

t5mm 0 LSm O 
PNK ppp( I - 807 

K122 X**-x* X**-** K801 I,AI 2. 
tsm 0 t5m 
MI( PNK - 

808 K122 X**"** X*x-** K808 I AI 3. 
t5mm e b 

I 

MK K 
1.5a0 

I 

809 K122 X*** X*s-*s I AI4. 
t5m O 
PM 1. 

I - 810 
K122 X*o** Xsx-sx K810 I 

OV 

tsm 0 1.5m p . pNK PINK - 811 
K122 X*o** X*x-*x 

K811 II¡_724.V C 

pNK 
0 t.kin i 

PRO( - 812 
K122 Xxoxx X**-** K812 I 

A01. 
15mm 0 15a,,, O 
PNK MX 1 

_ - 813 
K122 X**"** X**"** K813 I 

A01- 
ts.m e p 
PNK PwK - 

I - 814- 
", - 

I DI 1 -815 p 
1 

D - 816 
K122 Xxóxx X**-** K816 I DI 2 

t 5mm 1.5m p PM pptt - 817 
K122 X*** X*ó** K817 bDl 3 

t5mm I.5m 
PINK PINK 

I 1 

818 
K122 X**-rx Xxx-xx 

K818 
I DI 4 

- tsmm - O i PINK - 819 
K122 X**-** X**-** K819 I 

DI (OM - 
1pqK 

-0 
K820 1.5m p 

PINK 1 - 820 K122 X*ó** K122 K820 X**-** K820 DO 1 

O b WELL WASHER SOL 1 t5mm t5mm K821 t5m (.5m :I 
PIN( MK PINK 

E - 821 LEVEL PROBE TEST K122 X**'** 
K122 K821 X**"** 

K821 
I DO 2 

K822 
O 

Sm 

ii? 

mm 
0 Ism WELL WASHER SOL 2 E 

PNK PIxK PNK PNK I - 822 
N/0 N/( K122 óK122 K822 X**-** 

1. 

I 
DO 3 y 

407 1.5m 1.5m 1.5mm O p LEVEL PROBE TEST 5an 
PM PINK MK PNK 

414 
K122 

X**"** 
X**-** K823 I 

DO 4 - 823 421 
ism, o b 
MK PRIX 1 - 824 

K122 . 
- K119 I 

DO COM - 
24V DC SUPPLY FROM 12 CB 

I.Smm 15. C, 

SHEET 04 LINES 122 to 123 

PINK BROWN 
I - 825 

K119 FU i 

- Lsmm p I 
BROwN - 826 L J 

F ç - 827 

- 828 

- - 829 _ 
m - 830 - 

-831 1 e 

G - 832 
TERMINAL LEGEND G il! 

? 
C 

- 833 THROUGH TERMINAL 

C 

X2- u 

0 O10 
Q - . 

) 

X2- 
DOUBLE DECKER TERMINAL - 

1 

0 
TOP DISCONNECT á 
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10 I 11 I 12 

. 1 U567 
, 

A - 834 r 1072 ó MODEM 

12Vdc SUPPLY TO AUTODIALLER J áuá I 

REFER SHEET 03. LINES 071 -072. I { - 835 
10719 AERIAL 

Isms HIGH LEVEL MULTITRODE _ I - RED 

72 U375 I - - 836 L 

10S2 
I - - -- 1 

SLACK - 837 AUTOD ALLER 
.LINE ANTENNA 

i D VERTER 
HIGH LEVEL 

K380 -3 -I I I 

B 
-ó3ó 107m2 KS71 

DI1 HIGH LEVEL L - - - -J 
KAU RED _L - 839 

- 
RTU COMMS FAIL - 840 LS J K495 -1 

K p 012 RTU COMM FAIL 
810.0( / RED 

- - 841 - 

- 842 
1072 12Vdc ¡ 

8UU( 

843 1071b p.12Vdc LINE 

1.Smm 

C RED 

C - 844 . 

- 845 

- - 846 
I 

- 847 I 

- 848 

- 849 , D 

- 850 

- 851 

- 852 

- 853 

E - 854 E - 855 

- 856 

- 857 

- 858 

- 859 
F F - 860 

- 861 I 

- - 862 - 
I - 863 I 

i - 864 I 

G TERMINAL LEGEND G - 865 
X2- 

0 THROUGH TERMINAL ( - 866 i 
X2- 

010 i 
( 

1 

X2- 
DOUBLE DECKER TERMINAL 

K 
0 

TOP DISCONNECT c 

REVISIONS REVISIONS TITLE SCALE N.T.S 24OCT07 PROJECT , 

FOR QUOTATION PURPOSES ONLY Solutions GOODNA G12 
NO BY DATE DESCRIPTION NO BY DATE DESCRIPTION I Power E DRAWN R.SMITH SEWAGE PUMP STATION OR INFORMATION ONLY i GOODNA G12 

A R.S. 11.11.17 ISSUED FOR ENT REN EM ACN 096 286 207 CHECKED S.GUPTA CUSTOMER 

H PRELIMINARY- NOT FOR CONSTRUCTION ' , 
LV & MV SWITCHGEAR - MINING SUBSTATIONS IPSWICH WATER R 

FOR REVIEW , SWITCHROOMS- AUTOMATION & CONTROL - SCALA ELECTRICAL SCHEMATIC 
DESIGNED S.GUPTA II 

1 INFORMATION SYSTEMS - TURNKEY SOLUTIONS APPROVED S.AYRES DRAWING NO. SHEET REV FOR CONSTRUCTION Old AUTO DIALER a 
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A 

B 

C 

D 

E 

F 

10 11 12 

- 867 

- 868 

- 869 

- 870 

- 871 

- 872 

- 873 

- 874 

- 875 

- 876 

- 877 

- 878 

- 879 

- 880 

- 881 

- 882 

- 883 

- 884 

- 885 

- 886 

- 887 

- 888 

- 889 

- 890 

- 891 

- 892 

- 893 

- 894 

- 895 

-.896 

- 897 

G - 898 

H 

- 899 

24Vdc ETHERNET SUPPLY FROM 

DWG 0005690 -E -03 SHEET 03 

LINES 086 -087 

U119 

PUMP NO.1 

VSD 

g I 

Dx .1 
I I 

J 

NUGnEU3bOM 

r 

U152 
PUMP NO.2 

VSD 

L 

DG 

RUl1nLD3OM 
QRR (( 

Dxl 

I i 

I I 

i 
Rx. 
o 

J 

_1T- _ 

PUMP NO.3 

VSD 

r 

U219 

PUMP NO.4 

VSD 

L 

DG f 

NULMEU3ÇOM 

- C o 

Dd J ó` 
I r 

1075 

15.. 
BROWN 

K086 

L 

CONNEXIUM 

8 PORT 

ETHERNET 

SWITCH 

Q- 
PORld 

PORT 21 

PORT 

PORT 

N 
PORT 9 

PORT 

PORT 

PORT 9 

r 

r 
KINGFISHU RTU 

PROCESSOR 

RTU 1 

r 
KINGFISHU RTU 

PROCESSOR 

RTU 2 

TERMINAL LEGEND 

0 THROUGH TERMINAL 

X2- 
O 010 

K TOP DISCONNECT 

DOUBLE DECKER TERMINAL 

REVISIONS REVISIONS 

NO 

A 

BY 

R.S. 

DATE DESCRIPTION NO BY DATE DESCRIPTION 

t4.ID.11 ISSUED FOR CLIENT REVIEW 

FOR QUOTATION PURPOSES ONLY 
EOR INFORMATION ONLY 

PRELIMINARY - NOT FOR CONSTRUCTION 

FOR REVIEW 
FOR CONSTRUCTION 
AS BUILT 

¡.Power Solutions 
ACN 096 286 207 

LV & MV SWITCHGEAR - MINING SUBSTATIONS 
SWITCHROOMS - AUTOMATION & CONTROL - SCADA 
INFORMATION SYSTEMS - TURNKEY SOLUTIONS 
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' Job No 0005690 
Job Name Goodna G12 Goodna G12 Sewage Pump Station RTU 1 

fTP Description Site UO Deter çes & Functiona ity_Chacks 

Component Kingfisher RTU 

SITE I/O CHECKS 

Item l Tag Number / Pansi No 

--' . _ ' - ; 
_ -_ =Df . . 

r.-. .- -_ --"-.: - .. ., °. _..-. . . . r_ .. , _ _ _? 0. 
- ^Y . - :..,. : . . ; r.., âiíX-, _D4 kaI-n uts: - . g p - 

c : _ a ._ 
- - ' .t -- - errà4 ni- 

- ' 3 - 

.r > , .4 - T - - ;.` - FAT- -. - =:-âAT.`. : . ' M?t . _ _ : r _ _ _ _ .s-.? `- ,. < - - _° - ,.'. :, i =_3.:_ ; _ ' - - ' - :GúT üairia - - .'.----`- ° -- 
- 

, .>k.. _ - 
- - - Y-- _.--. - _ _ , . --. - ...x,._ .. - : .- - r, - á<t t- _y _ - <:`-' - _ .`°t... - -s r . s. 

- _ _., ..-- . :`- : -üaad- - - 
_ , , - -_ . .,a. :. 

. - '* - - - 

- - 
- ì --1nPiaìs'> Oa_e _ 

. 

- _ 
- - r at - - ---- " 

.^. -.-a.: -' ti _ . ._ _ 

y 
- - -- - - - _ ...... - , _ _ - -- ----- _.._- s__ - _.... - - t - = ._.. .. .- 

1- 3 ISunplyAuhorhyPower.Failura 
__ _... 

Ti 
..__- _-[rr4_ials jt`/- :sr1 

. . _ if 1'I _ 

7 3 Tamper Alarm T2 
T3 

.r'f/ !:f9 4J° _ 

' 
-r 

/tír;T pt.i/r.f..0 ,r'fl { E!. ;'.8- 
3 3 Pump 1 Run 
4 3 Pumo 1 Fault T4 f P7 r-13 OA ed ï - 

5 I 3 Pump 1 Auto /.Manual Sel Switch T5 X°- iyi. i..4 a 
6' 3 Pump 2 Run - T6 Ai _ 1'Se-sg yr - 

7 3 Pump 2 Fault T7 --e= fe 4F 6í: " 
8 3 Pump 2 Auto i Manual Sal Switch T8 ff. 1Lr 4st7 1 
9 3 Spare - Sump Pump Running T11. . Not Connected 

10 3 Spare - Sump Pump fault- . 112 . Not Connected a' 
1.1 3 Snare Water Void T13 Not Connected a 

12 3 Spare Dry Well Flood T14 Not Connected a 
13 3 Wet Wetl.Overffow - MtTiótrode j T15 !'. /'s49 K 
14 3 Wet Well High Level - Ultrasonic- 116 

>n. /2 /1/4!":441:, tt 
-15 . - 3 Spare-Fire Alarm. 717 Not Connected !; - 

. 

16 . 

. 

3 Spare Rain Gauge Pulse. . . 

D 
._- , 4t_ e. í _ n.. 

._ 
U> 

.. 

L 
_ _._+,.rr , 

.-á..,.._ 
T18 

à ..- T 2r 3 
,r. 

N 

- 

> 

. 

Not Connected 
. F 0.T, 

at 

r. iAT° k 
- 

,-' . 
c l' a:i - - .: '.li::G Ñ R tfE =. 

.0 

.,.`< 
?.b. 

. 
Ì 

- 
ß 4 . 

. ,...'...-.". : 
. 

:. 

- 
' :á. -` 

i,.o. t ' 
1, init. al. ;-:-t- 71 # Dab nFfálsi Da.v 

ry - ï k 
` ;rÑr L. a m_melS 

_ c ^_ ,- 
_ * ' _ . - 

1 4 D.C. Power Supply OK Ti T1 f /r^c ` tfriP . 

2. 4 Pump 3 Run T2. . A- Ai.** , 
e+ 

3' . 4 Pumo 3 Fault T3 1!.l0 OM 
r4*4 n 

4 ÌPump 3 Auto /Manual Sel Switch T4 ". ínrO-Al.. "t 
ó.e^-I-Dü^ .., r, ..e.Hea .--s-5-_- 

6 

----4"--- 
4: Pump 4 Fault 

-TA 
T6 Not Connected. 

7' ̀ .. 4- Pump 4 Auto'/ itianuet Sel Switch 77 Not Connected 
8' ' 

. 

4... Spare T8 Not Connected r, 
- :P. .,ay-acl:. s, r 

,r 9 . 

.'. 
4 - . GenerátorRunn'ng . 71:1- 

10 
. 

4 Generator Fault T12 /A. e`3 c ' +r 

1 1 . 4 . Generator Tamper. T 13 
i' 

. P : 
: .k9' 

at 

sa . 12 ' 4 Generator:Nat ori Site . .. T14 
13 ' 4 Soàre T15 Not Connected 
14. 4- Spare' 716 Not Cdnnected 
15: 4 Spare . 

T17. Not-Connected 
=16 : 4- Spare: _. ":.. : T18 Not Connected 

SÌd n 
.-+rs;;x° - t, .u. rÿ , Fq,, , 

« , t,> ':xis' -U38d. .D4gitaÌinputs ; , .- , . - . `ï- 
> ...: e 

,:n,-rar° 
_ - 

°,...: 
`<tenTrinatJ" ,. , , .-.4T , .'-: 

-.; x}d tF4Tr. _ . .r'$" ,`,e ' ^ .:SA1?`. .,.^=.?As>. . ^ . 
-4 -^°`y _wr.:. '} ^,.v 

, a_-ÿ " - Y , M ̀ iiiLá zY 
,. 

f.... . ï_...-,., +?r?gR 

,,..,.'t : a; :r'°aG- .a,y..t 
- ° ' - >, :. _." . _ ,,- ... - : - .-. . ..,,x. _ 3<rRf ,,,,w.--. . .a . 

_ __ 
, '3 . , . 

x..,., I, ,... tYá'' - «,c: ar:° e r;," Omrn9n a., .a ,." .' ... ' . 'w r, -'i « _ -,___ _ , ... ,. _ ,.x......_ . _m':.:°,.z" , -- G -. 
',4'l';7-rc _ 

- 
h. ;," ., «_ S r.- ' 

.aor;" _.. 
m; r X tx 

_ .-, a>:' 
-<a... `...F.«s. 

o.». , . : 
. Initial "..+t7atè -. - 

_ .,<,: 
: la dale S^,Da1s , 

1 5 Flowmeter Pulse T10 _ 1°v 
2 5 . Spare . 

. : 
. T11 

3 5 . Spare: . 712 - . 

4 5 Spare T13 . . 

'r. 1 
;, -r-c 

- 
' 4+ Sial 'r ,.-z 

t v' a 
_- a í Ya?' 

3 ` . i3i itäl'tñ úts Usad .rc 

-i,,....=; 
P "-, ;rt^. ; .=;'r--°;, , á.; r3: a:=-, 

.t+ q: 
,Tsrminal z 

,_ s," 
- i « >. .%'.: FAT , `_r., ":' t _ :'- JSA!f,=..-. W ; - : ,f,:Z = r- aá';` a° .z:' . C c' _ Kw..,rx,-:.1;. .`,-.z,....r ,,,1'cr;r, _r< s, ' `,w < . ,,, a« r. . 

, . FJiiE Jf , - .. . " `. -` - -,7 , .-. > 

°ç.,^:; - °- , £ ' `'° ..-`^t. a , gmrents - 
3 . _ , .-..ü>a w S.. , ,, rw `=n 

, .ÑF..á _..p.., ..x .r ;° .,,.,<.,, , , aút 
s ., , w.,.... . , 

..^g: ^-_yi`' -, F 
. `^"-,' , . a. . , ; ;w*«'-s,..,{nrt4alsti,v:. w.. Date 2 initials . , Da 

1 6 Spare T10 
2. 6 Spare . . 711 
3. -6 --.. Spare . . :. . : 712. 

Scare T13 
AI 

. _ K ,Skit:: umet ln . uts Used ;Terminal .a... 
. .. 

- . _._ 

r 
5 .ÌFlowmeter : T1 ,_, `:. x:#' g fpt+.ì' . 

2, ..., .._ 5 . Hydrostatic Well Level - LIT 1 ..:T2.. . 

3 5 Spare . T3 . . . 

4 Snare . . . . . ..: '. . 

T4 

i 4itSe W-`uti fiälágu.e, lñp.-u_s: "bUs ë]' ; 

Ultrasonic WeIl Leval - LIT 2 

:Terrifràl' 
T1 

i 

( ° 

z 

tlil.i t-.A '" ,',' rSrwe, ..t.., .r5',g_- S.av*`>e%L° z :> 4... : 1 6 2.' 6 Spare ... T2 I 

:3 . 6 Pruarent lt,f`: T3 i 1ifr G":", %. . 

.4. 6 Púrne,ido*44lar+ent ...016. 
. r 

. 

T.. 4. 
" _ aminal ; 

ïeÌ . 

'v 
DO ì 

< 

St . 

Oü. tb_ .4s _ " ` 

$ Relay T15 .A. . . 

Pump 2 Run R T.16. !, /`.'>V evr 

5 Reset T17 9. Ar c 4, 

4 ,5 Station Fault Relay T T18 

Do 
MIMI ®MMOMI ®MENI 

4 

.'aS:C2 
8 

6 

.- . ,. _.._, 
- " ;:g3a!tL1'úLt#5- ` 

Pum 3 Run Rela+ 

Pum. 4 Run Rela I 

Multitrode Test Rela 
Autodialler 

..... _ ......_.- ,. tt9ec iBrTCirnatí 

. 715 
T16 

f?. 
P, -' -dAllifIl=' WEIMOSIMIII 

8 

. - T17' .fe,riitit _141111EIME- 
718 

Term n-l.. 
T7 & T8 

{°i3t cW R 
'0 
1 

ato_" 
._. 

5 

a tod..:ue 
.: . , 

u. U vad 
Spare 

. ..... M _ 

_a,_crr - 
- 

. . . 

. ,; , ln:: ?. 
S 

._. ., ._ - , ... . , . .... - . t._>-.., r, ,.,, , ar : -. .. Us,::,. ._=srminat.._ -. 9 1149....t 
Spare i T7 &.T8 

:. : 
.., .:... ' ...-_ :.... ^ _ - .., . -. . .._. ,,., ..,, ...... , r, ,- .. ° r;: x:l:.,: , . . . _ 

- .. .. .... . wA1s'- ,,....< .>^, ,-., ,.,. ._ _.. .. . . . . _ . .. 

Testing O`ïicar- Comments'& Notes: 

a:ar -: Ensu 

Tested y: (IPSe /3"ssting Officer) 
- tY" » ., e.%r 
-(Sign) 

Tested By: (IPS Testing Officer) 

(Sign) 

rotor.' nf hear or comment are rrcorded en the: It LW (!1O2) 
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Job No 
--Job- Name__._. 

ITP Description 
Component 

0095699 
Sewage. P - Station=- Goodnaá-97 RTU 2 

Site 1 /O, Devices & Functionality Checks 
Kingfisher RTU 2 

SITE 1/0 CHECKS 

Item I Tag Number 1 Panel No 

...,- 
" ": ` ïi:i,_ . 

.,- ...^. .. ..,^_. _.. _- - _ . -., .-. -dS ñ t`eK`r; i.i . _.:_._ 
- .2i.-y»_ -, - _... ti. .: x..ÿ .. f _ :. .-, . - . . _. - s -err.u3-=al.. .e.x, .. ... . 5 LS. . .. .. 7 ... ,_. ,r,.v . 

_ .. - - L ì>,.:f__=:...a-t-:^. ..`a. -. 2{- _S''^: .... _ . ÿ u-. 
n . _..e.. . 

-T~_rr",.` iS'.3-.-`` . _ 'ë,.. '" ^'., 
- ` = 

- - - - -q:r- i.. --- - __ _ - - .S n---^T%1s^?':^ 41.-°,--,.-7-°-_<- '+ia 
` T' 

4.-_,- _. T _ - . _-a . -.. r. . ., 
-Y , _ .,. . r- E3@. .~z 

- _ .. . .-.r-.,.,. f . :zs : ...f-W... -..,<..... ... _.., 

{ . n .. - . . - ... .-, -1,0t1_, .__.. - _ 
, - a 

.. _ : . . _ 7ií .. t 
. --.. 

, a..ai.,. L=Läe:. .r%. . - r" T ..- .._. .J 
. _... -. Q -' 3 -.s-._.--r........[.. ; _ __.^,.,`. f -3:+s-_ -' ..,w .. : lZi al.@. a .Y^? : .,i oz . .. . _ .12 .v . ,iaec,,fy -t . :- :z .. -,_ . -.-_._.. f . 

__ . 
..- -- ° 

7P41--'S _. - _ - 
` 

_ :3 _ 
_+xY.aY3. . ' s , -- - _- 

..-? 
_ .i o .:3t'`. < -a. - _ ^' , -` j 

E - .- .4F , y_5'uay.a . :-,S. ',-'-''u - 
- --- - --._ .. _ s , _ .-... . _. ._.." 9 ?P . - .... sa. ... ._._. >..-° ... . 3 . .. . 

. . . .. . ... .... ,. . .../ .. .cs: v ; - . . R _.,. . ._._ ,.. sL,,c ,. __.... ,>.. 

. ._.. .::, 
. .. 5-- . ... ..... rs-.s...r._ a - . . 33} ... »_. L D . .... .. ., . ._.,._- :. ... 

. _ ._. y ¡, .. .f.;y .wm - -s:: 1J..C.Q. ` Yi+ @ -. ,. _ a itäâ S.._ - - .-7`^^ G "i.0 
y Jí0 _.. ._...,. - 

- ..._YJ3, á -,Gn...1 - 
__.-_ - . ^...-. - ..,._ _.,..a,._ . ,-. 

:tmn7..riis 
- .Y_i'_:_r .,Y4..C31. . xr'..y- S.`... _ ;-çt,. xi :LFs5- "a,. _ 

- _ í = R`C .. . . - > >-. - . . .__ - . . ... y ..,, .>_, _ - . . . . ..,. , . _ . R 
,. 

_ '. , . . _ .-. _, . , - ^- °-:r - - - - . 
__1- 3 Generator No. 2 Running---- T1 

T2 
-`,1`toll 1 

r? /.1.441 
is/eta 
f 14r: 2 3 Generator No 2 Fault _ 

3 3 Generator No. 2 Tamper T3 Ah eg d 

4 3 Generator No. 2 NOT on Site T4 t AA? ' 
5 3 Penstock Valve Pit Pump Running T5 

T6 
1^? ,o-r 

.1.A0¢.4 
e 
v: . 6 3 Penstock Válve Pit High Level 

7- 3 Ex Valve:.Pit Pump Running 17 -/?:4#9r- r, 

8 3 Ex Valve Pit :High Level 18 f2-+,2x 9 v 

9 . 3 Flownieter.Pit Pump:Runriìfig. . T.11 ,',40-ii 

10 3 Flowmeter Pit High Level T12 f2 "-r. r, , --- 11 3 
- WeII.Washer 1 Auto T13 /tc . -44: rf: ... 

_ . . . 

12 3 Well Washer 1 Manual T14 0#4:A4-44f 

13: .'. 3 Well Washer ;2 Auto . . . 

. . 

. . . T15 . , : ` 

14: 3 Well Washer 2.Manual . T16.. . -. ...ï17 - ..e, 
_ _ _._.. _ _ _-. . - - _'-. - _. -- L:_ :r..c i` 

-'>it.; c+r - 
3 . ..- i677-7 :24-13.C:.Ñower Sup.piy.F.auit- .. 

.. 3 Spare T18 ..-- fr 
. . . 

. 

r ` " c . F , @ # 
.:._ 

`'. - " ' 9 

,ì, . ..z .,?Lca 

, ' *4145 is 4 _ 
_w x -T.l= 

" 
. l:@.,.., sed 

" v^ 

" 
- 

' 
rï= - 

T oF7.2 , _FAI; , ñI AT +;_' ,. 

;@ri#säls J` e`iay M'x"si^+a.-. á, . ^...t-. 
L 

.` 

, 

,.. 

Csu$m. 
, 

-- 
en--` .' . 

m S 
' : >r@t3315! Y é áaté a 

.! _!:.c. . 1 -_ 4 va3ndoorTamperSw Ti 1-:- .igfV .. 

Sidedoor Tamper Sw T2 " , 
, 

3 
.., 4: Flowmeter Tamper Sw T3: ' - a d: . 

. .. . ... ... . 

4 4 Knife.gate.valve 1 Tamper Stiv . T4 ..: 4+ 

5: 4 .Knüe gate.valve 2 Tamper .Sw T5 40`'frog7 
6: 4 : Valve`houses :Tamer:Sw T6: t ̀.Jett. ; . ,{ 
7` 4 Penstock Tamper Sint T7 ' ̀ . .01` '41A d 
8. 4 Valve chamtier 1 Tam er T8' 

....9 4 Valve:chaniber2.Tamper Sw .f 11 d`.., °r 
10 4 Valve House 1 Tamper'Sw T12 ' -.? . ' 
19 4 Valve House 2` Tamper .Sw T13 A s ,t ,R 

12: 4 Valve Hoúse 3:Tämper Sw T14 . 

13 4 Valve: House 4Tamper:Sw T15 . ? 
14 .. 4 Valve House 5. Tamper .Sw T16 . "'.. _ .. . ... 

95 4 . Valv.e.:House 6 Tamper SW T17. `r: ` 
16 4 Spare 

. . ., -:", _,. ,,.. ii,Ì. -;:"t71 rtal @ 31#S ` M-, g rtp r : 8¿ 
R 

F. 5,.. - ? ,r.-,,. -`n ±-x, - ^ .Y..-- u-'+YYLX i+L'i.,-:.ú .,[:. anSa ác3 

z 

T18. .. . 

- 'e `i:..-^...-t..^tb'^ffie..,- ...^iy7-a U: .1jseCi `=Tprr47ln @ P B^ . . 
- 

s 
. - k.v `='Ñ -3s{'....}' . _Ì::SsíHîW. 

,`,!'. 
, ryT: «. . y',EAT. 

a`%r°fN'i3 -: a 
' 

..., ... °,- 
, 

..ìw 
.. 

- R.t .,' r" . 
.,v.714'1P- . . 

- 

+ p'`(' l. °' ï . 
i , Ä ., p' ^K .L.-$s 

^'I, Y` ;r< 
, ,', « t7i`:Rf`' T, ír: . k x - `.:' =a _ .: <;r. - »L . !` -f p 

a^. ._. 

«Y/cîf « - xx' a<., t .,,z f d.áìi:i`.. ..3 , `â:`"°C_y} -. :ÿ.`: '¿c.`.-,-- 
.z.;nk,,+yáú , ' =t , " ;s 

K4 ^, f xP°,w,s W, .r . OÇnnFm r,,,.. :_ ' .. r ' _ , .;'., { .,>f, . .,,ti«._.,r-^---. 4ç:-`: '. 11.5:°. , . 11L^w {{ . tt ` y - 7'SA".x-.- .`.,áYQ' . z .x..f, r J.L!AfS .v9....- 

..Sa.A.Li ' ... r,«.. ..SU' iva. ?í`RS'ñJYb`tiv - pK. . . 
: , r 

- .9. ' y 4...,"+v.... 

n[ ,. 

p S@ot`[ 
. °' S- 

'Srt.- d , } ?:, T: - -tr" aa° ' r - L @nialwrl:JX,<C¡{..í: ^bHJa{e , . , 

,7y é 
^eÇ Iñ'#ia ^Y'.Y.. , 3 . ̀ 

. 

z %.` - >Dá eN á^:C."9.._ ...`' . 
1 

.. 

5 . Scare 
. . 

.- .__.. 

T10. 
_.__.Fi .. 

2 5 Spare T11' _. 

3 5 Spare .. 112 
4 

.. 

. : , , AI 

5 
.. 

. : 

'Slot'... : 

Spare 
.,. ,.., 

- 
ì . .., 

._ , u:a,lïßInu a 
.___. _... 

Spare 

c SB£$',._- 

T13 ...__a 
, . r. 

- . .. , r : :'.s.:.: . . . . _.- _ .- Te.rrrina@ ->. _ ...,,., ....- . ,..; - _` - _ . 

. ,rt.x; : ---, E - 
_, ,_ a » 

ti P-' . . :a . 
s 

- : ' - zs:i ..,. ; -. - d_ !.l,R.;_;,. -<z_,: - r r.y...m_ . - ...- _ . _._.___ 

5 T1 

2 .5: 
. Sare . ' T2 

3... 5.. Spare T3 
4 5 . Spare T4 

e . " ' _, _, 4 ,. 
. fe: 'wS ' LB - ,:: . 7.- 

_ - , , Dc .. , --':w ,.:-v--.x^,, .i:... 
. 

.f:,u:: .:;,,. - 
. p o . _, rliYr#a`Iau ;: ̀  . _ 

, .ra-^..r . t.,.ç. -, ,.,i Y FL . . . 

; :3sed-:. Trcriárai. , _.. . 

Y - ìCti_g.. .. ., -, , - ; 
,:.. - . -..__ - 

- 
.. ,. - .- . . 

_ . . __ . . - __ .... 
..-.-.- _ .. ': °ff 

- 

. _.. _._.: , --- - - -- - -_- n,T 
5 Well Washer sol 1 T1 <- .f.- 

T2 -' °' 
- ., 

3 5 . Level Probe test - Sump 13 f*.: 4'4 ä .' ' 
4 5 Spare T4 

.Testing. Officer Comments &. Notes: 

NOTE: Ensure .relevant items orcom ents ara recorded on the Hit Lise (1102) 

Tested 13y: (Ir S ing Ofi'icer) 
. 

(Sign) 

Tested By: OP S Testing Officer 

(Sign) 

SP345 Lower Cross St Goodna SPS - Appendix D - Control Systems and Operating Procedures - Part 2 - OM Manual

Q-Pulse Id TMS1336 Active 29/07/2015 Page 289 of 289




