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BEFORE YOU BEGIN

[L..JJ In the interests of safety and correct equipment operation, please take the
— time to read and understand the content in this manual.

IMPORTANT ICONS

The STOP symbol highlights a potential risk of INJURY OR DEATH.

The CAUTION symbol highlights a potential risk of DAMAGE TO EQUIPMENT.

The NOTE symbol highlights KEY INFORMATION.

0 The ENVIRONMENTAL symbol highlights areas which may have an impact on the
( \\Y 4 ) SURROUNDING FAUNA AND/OR FLORA.
Ampcontrol

For the purposes of this User Manual, “Ampcontrol” means Ampcontrol Limited (ACN 000 915 542) or
Ampcontrol SWG Pty Limited (ACN 001 737 533) or either of their related body corporates

Copyright Notice

This User Manual, including all content herein (including but not limited to logos, text, designs,
methodologies, processes, patents, trade secrets and proprietary information) is the exclusive property of
Ampcontrol and is protected under Copyright law. This User Manual and its content are provided under a
license agreement to the purchaser of the product and may only be used in accordance with the terms of

the license agreement.

Unauthorised use, reproduction, modification, distribution, transmission, replication or any form of
dissemination of the User Manual or any of its contents, in whole or in part, without explicit prior written
consent from the copyright owner, is strictly prohibited. Requests for permission to use, reproduce, or
distribute any part of the User Manual or any of its contents should be directed to Ampcontrol.

Disclaimer

While all care has been taken in preparing and publishing this User Manual, Ampcontrol and its respective
officers, employees and agents accept no responsibility for any error or omission in the User Manual’s
contents, or their consequences, including any damage or loss which may be incurred as a result of reliance
on the accuracy, currency, or completeness of the User Manual’s contents. Access to and use of the User
Manual's contents is provided subject to and conditional upon acceptance of the terms of this disclaimer.
Ampcontrol reserves the right to make changes to any products described in this User Manual to improve
reliability, function or design. Ampcontrol further reserves the right to revise the content in this User Manual

at any time in Ampcontrol’s sole discretion and without notice.

Ampcontrol Contact Details
PH: | EMAIL: | WEB:
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This document sets out the GG2 Real Time Gas Monitoring System operational guidelines.

To be able to apply information contained in the document for inclusion in a risk assessment or in a
physical application, the reader needs to look at it as a whole document including the reference
documents rather than as a discrete set of values.

1.1 Reference Documentation:

GG2B011 - GG2 Detector User Manual

GG2B023 - GG2 Display User Manual

GG2B032 - Communications User Manual

GG2B033 - GG2 Detector Design Installation and Maintenance Guide
MAG-313 - Gasguard 2 Setpoint User Manual

IMACBO0O05 - iMAC Module Programming Procedure

IMACB153 - iIMAC Controller Serial Communications Manual
iIMAC2B009 - iMAC System User Manual

IMAC2B010 - iMAC2 Controller Modbus TCP/IP Communications Manual
IMAC2B015 - iIMAC2 Controller Ethernet/IP Communications Manual

AS/NZS 60079.29.1 Part 29.1: Gas Detectors - Performance requirements of Detectors for flammable
gases

AS/NZS 4641 Electrical equipment for detection of oxygen and other gases and vapours at toxic
levels -General requirements and test methods

1.2 Key Terms and Definitions:
RTGM — Real Time Gas Monitoring
RTGMS - Real Time Gas Monitoring System
GG1 — Ampcontrol's Gasguard 65-655xxxx series of Detectors
GG2 — Ampcontrol's Gasguard 2 series of Detectors

GGL — Ampcontrol’'s Gasguard Live, is a digital application for the purpose of maintaining, diagnosing
and programming of the RTGMS

GGC — Ampcontrol’'s Gasguard Controller

GGS - Gasguard virtual server on existing client hardware
iMAC — Ampcontrol’s Integrated Monitoring and Control System
Fieldbus — iIMAC network used for real-time distributed control
SLP — iMAC Application software

IOM - Installation, Operation and Maintenance manual

RTGMS Data Consumers — 3rd party users that consume RTGM data i.e. SAFEGAS, Client SCADA
system

LAN — Local Area Network a computer network that interconnects computers

VLAN - A virtual LAN is any broadcast domain that is partitioned and isolated in a computer network
at the data link layer

AIM - Analogue Input Module
AR - Aucxiliary Relay mounted in iMAC controller

ARM - The Auxiliary Relay Module that can be mounted along the signal line of the iIMAC operates as
an AR relay but is also conditioned by the signal line

CR - Control Relay mounted in iMAC controller will only close if EOL is present

CRM - Control Relay Module that can be mounted along the signal line of the IMAC operates as a CR
relay but is also conditioned by the signal line

DB - Data Base
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HTTP - Hypertext Transfer Protocol is designed to allow web browsers and web servers
DI4 - Digital Input 4
DO4 - Digital Output 4

DMZ - A DMZ Network is a perimeter network that protects and adds an extra layer of security to an
organisation’s internal local-area network from untrusted traffic. Acommon DMZ is a subnetwork that
sits between the public internet and private networks or inter-company networks. It allows access to
the DMZ via ports etc., yet still allows secure LANs and private network

IPC - An industrial PC is a compact PC designed specifically for function and use. An example of this
is a MOXA Module UC-2100

MQTT - Message Queuing Telemetry Transport. It is an extremely simple and lightweight messaging
protocol (subscribe and publish) used for loT messaging

N/C - Normally Open contact in the de-energised state
N/O - Normally Closed contact in the de-energised state
PIM — Pressure Input Module

RO4 - Relay Output 4

SAFEGAS - The Safegas data acquisition tool displays gas concentration and gas ratios, determines
explosibility probability, and triggers alarms when tolerance values are breached

SLB - Slave Line Barrier
1.3 Intended Audience

This document is intended to provide guidelines for the maintenance of the GG2 Real Time Gas Monitoring
System.
14 Assumed Knowledge

The assumption is made that persons applying information contained in this document have prior knowledge
of the following products:

Gasguard 65- 655XX series Detectors
Gasguard 2 series Detectors

iMAC

Real Time Gas Monitoring System
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GG2 RTGMS is designed to allow local/remote monitoring, control, diagnostics, and programming of the GG2

RTGMS.
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Figure 2-1: Gasguard 2 RTGMS HW Architecture
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3.1 GG2 RTGMS Software Architecture
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41 Minimum System Requirements

Gasguard Live Server (Application Server)
This server hosts 6 docker containers and requires the following:

Linux Ubuntu Server LTS (Latest LTS) (Server iso - default configuration with SSH access)
16 GB RAM (Prefer 32 GB where available)
Hypervisor infrastructure running on hardware that is:
e Compute optimized / High performance
* No more than 5-year-old Intel XEON/Gold or AMD Opteron processor (Not discontinued)
e Base CPU core frequency of at least 2 GHz
4x CPU Cores - preferably 6 or 8
e Base frequency >= 2 GHz (3 GHz boost)
1x 40 GB Operating system disk (eager/thick provisioned)
1x 1 TB database storage disk (can be thin provisioned)

MQTT, Chrony and Integration Server (Broker Server)
THIS SERVER HOSTS 3 DOCKER CONTAINERS AND REQUIRES THE FOLLOWING:

1) Linux Ubuntu Server LTS (Latest LTS) (Server iso - default configuration with SSH access)

)
2) 8 GB RAM (Prefer 16GB where available)
3) 4x CPU Cores
4) 1x 40 GB Operating system disk (eager/thick provisioned)

4.2 iMAC Firmware
Required iMAC firmware/SLP as below.

Version Information

Bootloader AMPCTRL_LPC17xx1.0.0
Log CPU Software IMAC Logger V1.11.45089
IMAC Hardware H/W DALS V2.0 JUL 98
iIMAC Firmware F/W MONS5 V1.0 MAY 97
IMAC Software S/W0.S.V4.20CT 20
IMAC SLP RTGS GG2 Master VO1i

Figure 4-1:iMAC Firmware Version
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4.3 Remote Access
Remote access is required to install/maintain the application. This should include:

SSH Access to (Port 22)
e GGL Application Server
* GGL Broker Server
e All GGL Moxas
SCP Access to (Port 22)
e GGL Application Server
* GGL Broker Server
* All GGL Moxas
MQTT Access to GGL Server (Port 1883)
e GGL Application Server
* GGL Broker Server
* All GGL Moxas
Modbus Access on Broker server (Port 502)
* GGL Application Server
* GGL Broker Server
* Integration Services
DB Access to GGL Application Server (Port 5432)
* GGL Broker Server
Influx Access to GGL Application Server (Port 8086)
e GGL Broker Server
Hawkbit Access to GGL Application Server (Port 8080, 8443)
e GGL Broker Server
Hawkbit Access to GGL Broker Server (Port 8080, 8443)
* All GGL Moxas
Portainer Access (Port 9000)
* GGL Application Server
* GGL Broker Server
HTTP access to (80)
* GGL Server
* All GGL Moxas

These ports must be accessible externally, however if the remote access does not expose the ports, then a
‘Jump Box’ is needed on the site network to allow debugging and configuration tools to be installed locally that
can be used to commission the system.

These tools include:
Putty - SSH
WinSCP - SCP
MQTT Spy - MQTT Diagnostics (requires Java 8 Update 60 or later)
Database GUI - Database access,
Dbeaver and MQTT explorer

Ideally the GGL server is initially connected to the internet to assist in installing all the required packages
during install, after which access can be turned off and all future updates are ‘offline’ file transfers.
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44 System Updates

To maintain system availability during future updates, Ampcontrol recommends users to build to sets two sets
of servers. This approach allows for quicker upgrade times and the ability to troubleshoot and run new
versions in the background, ensuring limited downtime onsite. Additionally, the capability to change the IP
address will be required.

5.1 EIP Integration

It is assumed that each installation has an existing Rockwell PLC for their Real Time Gas Monitoring System.
This being the case, the GGL Server is to write data to that PLC in a standard fashion and then the
Client/Automation can connect this PLC to SCADA, Safegas or any other 3rd party integrations required.

5.1.1 PLC Tags

The GGL Integration service writes a tag in the PLC for each dataset mentioned in the previous sections.
These tags must be present in the PLC and defined at the controller scope. The preferred tag size is currently
1698, but it can also be 1024. At a tag size of 1698, the following tags will be available if optioned.

NOTE: At a tag size of 1698, the PLC will be set to 1699, as Bit 0 is the heartbeat, and PLCs generally start
offset at 1, not 0 1.

This section is crucial for ensuring that the integration service writes the correct tags in the PLC, which is
essential for the proper functioning of the GG2 RTGMS. The tags must be present in the PLC and defined at
the controller scope, with a preferred tag size of 1698 1. This information helps in configuring the PLC to
handle the data from the GG2 RTGMS effectively.

‘ Gasguard Live PLC Tag Name PLC Tag Type
Data

GG2 Scaled “GGL_IMAC " + Fieldbus

Gas Values number + " Gas" REAL[61]

“GGL_IMAC_" + Fieldbus number

GG2 Sensor Type + " SensorType"

INT[61]

DINT[X] where x is
IMAC_RAW_DATA_LENGTH

+1

Set IMAC_RAW_DATA LENGTH in

iMAC Raw Mobus|‘GGL_IMAC " + Fieldbus number | configuration to the desired registers of the
Data + " Raw" iMAC Controller to integrate to.

E.g. 1024 will get registers 0-1023 from the
Modbus table of the iMAC Controller
according to the iIMAC Modbus TCP
communications protocol document.

“GGL_IMAC_“+ Fieldbus Number

Set Point 1 4« SET POINT 1" REAL[61]
. “GGL_IMAC_“+ Fieldbus Number
Set Point 2 +* SET POINT 2’ REAL[61]
. “GGL_IMAC_“+ Fieldbus Number
Set Point 3 +* SET POINT 3’ REAL[61]
M “+ B
Healthy Config GGL_IMAC_“+ Fieldbus Number INT[61]

+ “ HEALTHY CONFIG’
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5.1.2 GG2 Scaled Values

There are 60 predefined locations for GG2 Detectors and Analog Inputs Modules in the iIMAC Address space.
If at any of these addresses, the system identifies a GG2 unit or AIM with the correct configuration, then the
scaled analogue value will be sent through in this table.

The GG2 Detector must meet the following criteria:

GG2 Sensor or AIM Module identified
Gas Sensor Type successfully identified
Analog Address 41-80 and 161-180

Analog Addresses 161-180 cannot be set up as by-passable as they are not Boundary Detectors
according to SLP implementation

The scaled analog value will be sent through, regardless of Detector status or communications of the
bus. It is up to user to validate data against flags/module status in IMAC data

If the above criteria are not met, the value of that Detector will be -2000.

iMAC
Name Description Modbus PLC Tag
Address
ﬂ::ﬁﬁiﬁt lgc(r)e;'ﬁ’ggoby 1every write, resets N/A GGL_IMAC_%BusNum% _Gas[0]
GG2 Detector 1 Sﬁﬁs\/a'“e Scaled to Engineering 41 GGL_IMAC_%BusNum% _Gas[1]
GG2 Detector 2 Si‘;sva'“e SEEIEEl e [FgmEsine 42 GGL_IMAC_%BusNum% _Gas|2]
GG2 Detector 3 Sgﬁs\’a'“e Scaled to Engineering 43 GGL_IMAC_%BusNum% _Gas[3]
GG2 Detector 4 Sﬁﬁs\/a'“e Scaled to Engineering 44 GGL_IMAC_%BusNum% _Gas[4]
GG2 Detector 5 Si‘ﬁs\/a'“e Scaled to Engineering 45 GGL_IMAC_%BusNum% _Gas|[5]
GG2 Detector 6 Sﬁﬁs\’a'“e SEalEe D) [BgEerie 46 GGL_IMAC_%BusNum% _Gas[6]
GG2 Detector 7 Sﬁﬁs\/a'“e Scaled to Engineering 47 GGL_IMAC_%BusNum% _Gas[7]
GG2 Detector 8 Ssﬁs\/a'ue Scaled to Engineering 48 GGL_IMAC_%BusNum% _Gas|[8]
GG2 Detector 9 Sgﬁs\’a'ue Scaled to Engineering 49 GGL_IMAC_%BusNum% _Gas[9]
GG2 Detector 10 Sﬁﬁs\/a'“e Scaled to Engineering 50 GGL_IMAC_%BusNum% _Gas[10]
GG2 Detector 11 S:;sva'“e Scaled to Engineering 51 GGL_IMAC_%BusNum% _Gas[11]
GG2 Detector 12 Sﬁﬁs\’a'“e sl ip Bre ez 52 GGL_IMAC_%BusNum% _Gas[12]
GG2 Detector 13 Sﬁﬁs\/a'“e Scaled to Engineering 53 GGL_IMAC_%BusNum% _Gas[13]
Gas Value Scaled to Engineering

GG2 Detector 14 Units 54 GGL_IMAC_%BusNum% _Gas[14]
GG2 Detector 15 Sgﬁs\’a'ue Scaled to Engineering 55 GGL_IMAC_%BusNum% _Gas|[15]
GG2 Detector 16 Sﬁﬁs\/a'“e Scaled to Engineering 56 GGL_IMAC_%BusNum% _Gas[16]
GG2 Detector 17 S:;sva'“e Scaled to Engineering 57 GGL_IMAC_%BusNum% _Gas[17]
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iMAC
Name Description Modbus PLC Tag
Address
GG2 Detector 18 | 52 Value Scaled to Engineering 58 | GGL_IMAC_%BusNum% _Gas[18]
GG2 Detector 19 Sﬁﬁs\/a'“e Scaled to Engineering 59 GGL_IMAC_%BusNum% _Gas[19]
GG2 Detector 20 Sf]‘ifsva'“e Scaled to Engineering 60 | GGL IMAC %BusNum% _Gas[20]
GG2 Detector 21 Sﬁ‘ﬁs\’a'“e Scaled to Engineering 61 GGL_IMAC_%BusNum% _Gas[21]
GG2 Detector 22 | oo Value Scaled to Engineering 62 | GGL_IMAC_%BusNum% _Gas[22]
GG2 Detector 23 Sﬁﬁs\/a'“e Scaled to Engineering 63 | GGL_IMAC %BusNum% _Gas[23]
GG2 Detector 24 | 2o Value Scaled to Engineering 64 | GGL_IMAC_%BusNum% _Gas[24]
GG2 Detector 25 Sﬁﬁs\/a'“e Scaled to Engineering 65 GGL_IMAC_%BusNum% _Gas[25]
GG2 Detector 26 Sﬁ;sva'“e Scaled to Engineering 66 | GGL_IMAC_%BusNum% _Gas[26]
GG2 Detector 27 | 2 Value Scaled to Engineering 67 | GGL IMAC_%BusNum% _Gas[27]
GG2 Detector 28 | oo Value Scaled to Engineering 68 | GGL_IMAC_%BusNum% _Gas[28]
GG2 Detector 29 Sﬁﬁs\/a'“e Scaled to Engineering 69 | GGL_IMAC %BusNum% _Gas[29]
GG2 Detector 30 | 52 Value Scaled to Engineering 70 | GGL_IMAC_%BusNum% _Gas[30]
GG2 Detector 31 Sﬁﬁs\/a'“e Scaled to Engineering 71 GGL_IMAC_%BusNum% _Gas[31]
GG2 Detector 32 Sﬁ;sva'“e Scaled to Engineering 72 | GGL_IMAC_%BusNum% _Gas[32]
GG2 Detector 33 Sﬁ‘ﬁs\’a'“e Scaled to Engineering 73 GGL_IMAC_%BusNum% _Gas[33]
GG2 Detector 34 Sﬁﬁ ale SezlEe o [Emeeeniig 74 GGL_IMAC_%BusNum% _Gas[34]
GG2 Detector 35 Ssﬁs\/a'“e Scaled to Engineering 75 | GGL_IMAC_%BusNum% _Gas[35]
GG2 Detector 36 | oo Value Scaled to Engineering 76 | GGL_IMAC_%BusNum% _Gas[36]
GG2 Detector 37 Sﬁﬁ Sva'“e Scaled to Engineering 77 GGL_IMAC_%BusNum% _Gas[37]
GG2 Detector 38 Sjﬁs\/a'“e Scaled to Engineering 78 | GGL_IMAC_%BusNum% _Gas[38]
GG2 Detector 39 Sﬁ‘ﬁs\’a'“e Scaled to Engineering 79 GGL_IMAC_%BusNum% _Gas[39]
GG2 Detector 40 Sﬁﬁ Sva'“e SezlEel o [Emgeeniig 80 GGL_IMAC_%BusNum% _Gas[40]
GG2 Detector 41 Ssﬁs\/a'“e Scaled to Engineering 161 GGL_IMAC_%BusNum% _Gas[41]
GG2 Detector 42 | 2o Value Scaled to Engineering 162 | GGL_IMAC_%BusNum% _Gas[42]
GG2 Detector 43 Sﬁﬁ Sva'“e Scaled to Engineering 163 GGL_IMAC_%BusNum% _Gas[43]
GG2 Detector 44 Sjﬁs\/a'“e Scaled to Engineering 164 | GGL_IMAC_%BusNum% _Gas[44]
GG2 Detector 45 Sﬁ‘ﬁs\’a'“e Scaled to Engineering 165 | GGL_IMAC_%BusNum% _Gas[45]
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iMAC
Name Description Modbus PLC Tag
Address
GG2 Detector 46 | 2o Value Scaled to Engineering 166 | GGL_IMAC_%BusNum% _Gas[46]
GG2 Detector 47 Sﬁ‘ﬁ Sva'“e Scaled to Engineering 167 GGL_IMAC_%BusNum% _Gas[47]
GG2 Detector 48 Sf]‘ifsva'“e Scaled to Engineering 168 | GGL_IMAC_%BusNum% _Gas[48]
GG2 Detector 49 Sﬁ‘ﬁs\’a'“e Scaled to Engineering 169 | GGL_IMAC_%BusNum% _Gas[49]
GG2 Detector 50 | oo Value Scaled to Engineering 170 | GGL_IMAC_%BusNum% _Gas[50]
GG2 Detector 51 Sﬁﬁs\/a'“e Scaled to Engineering 171 | GGL_IMAC_%BusNum% _Gas[51]
GG2 Detector 52 | 2o Value Scaled to Engineering 172 | GGL_IMAC_%BusNum% _Gas[52]
GG2 Detector 53 Sﬁﬁs\/a'“e Scaled to Engineering 173 GGL_IMAC_%BusNum% _Gas[53]
GG2 Detector 54 Sf]‘ifsva'“e Scaled to Engineering 174 | GGL_IMAC_%BusNum% _Gas[54]
GG2 Detector 55 | 5o Value Scaled to Engineering 175 | GGL_IMAC_%BusNum% _Gas[55]
GG2 Detector 56 | oo Value Scaled to Engineering 176 | GGL_IMAC_%BusNum% _Gas[56]
GG2 Detector 57 Sﬁﬁs\/a'“e Scaled to Engineering 177 | GGL_IMAC_%BusNum% _Gas[57]
GG2 Detector 58 | oo Value Scaled to Engineering 178 | GGL_IMAC_%BusNum% _Gas[58]
GG2 Detector 59 Sﬁﬁs\/a'“e Scaled to Engineering 179 GGL_IMAC_%BusNum% _Gas[59]
GG2 Detector 60 Sf]‘;sva'“e Scaled to Engineering 180 | GGL_IMAC_%BusNum% _Gas[60]

5.1.3 Gasguard Sensor Types

The sensor types will be provided as an Enum based on the sensor type number as implemented in Gasguard
2 detector heads. Currently these map to as follows:

Sensor ID Enum Gas Type Sensor type ‘ Measurement range

0 Unknown Unknown

1 CH4 Catalytic 0-5%

2 CH4 IR 0-5%

3 CH4 IR 0-100%

4 CO2 IR 0-2%

5 CO2 IR 0-5%

6 CO Electrochem 0-50 ppm

7 CoO Electrochem 0-100 ppm

8 02 Electrochem 0-25%
10 NO2 Electrochem 0-10 ppm
1 H2S Electrochem 0-50 ppm
12 H2S Electrochem 0-100 ppm
99 N/A AIM 0-2

Version 2 | 13/03/2026 | Page 17 of 57




USER MANUAL:MAG-346 REAL TIME GAS MONITORING SYSTEM

iMAC Modbus

Description ~ Address

Increments by 1 every GGL_IMAC_%BusNum%
D et write, resets to 0 at 1000 i _SensorType[0]
GG2 Detector 1 40 GGL_IMAC_%BusNum%
Detector Type _SensorType[1]
GG2 Detector 40 80 GGL_IMAC_%BusNum%
Detector Type _SensorType[40]
GG2 Detector 41 161 GGL_IMAC_%BusNum%
Detector Type _SensorType[41]
GG2 Detector 60 180 GGL_IMAC_%BusNum%
Detector Type _SensorType[60]

5.1.4 iMAC Raw Values

This data is mapped directly from the iMAC Modbus Map - Refer to the iMAC Controller Modbus TCP Manual
for reference. This data is read only from the PLC perspective.

https://www.ampcontrolgroup.com/wp-content/uploads/2019/01/IMAC2B010-V2-iMAC2-Controller- Modbus-
TCP-IP-Communications-Manual.pdf

iMAC Controller Data Point Table
Address System 255x Module Data Registers(Data Point Table Address = iMAC Module's Address)
Block: 000h-OFFh| Data Register Data Point Table Addre sses 001h-OFFh
Decimal 0 1 2 3 4 5  esseeeeee-- 253 254 255
Hexadecimal Ch ih 2h 3h 4h Sh = --ccceee--- FDh FEh FFh
Address System 255x Module Status Registe rs (Data Point Table Address = iMAC Module's Address + 256)
Block: 100h-1FFh Status Data Point Table Addresses 101h-1FFh
Decimal 256 257 258 259 260 261 @ ----------- 509 510 511
Hexadecimal 100h 101h 102h 103h 104h 105h  ----------- 1F0h 1FEh 1FFh
Address EOL Module 255x Module Resistance Registers (Data Point Table Address = iIMAC Module's Address + 512)
Block: 200h-2FFh| Resistance Data Point Table Addresses: 201h - 2FFh
Decimal 512 513 514 515 516 507 | ---emeee--- 765 766 767
Hexadecimal 200h 201h 202h 203h 204h 205h @ ----------- 2FDh 2FEh 2FFh
Address ik 255x Module Error Regsters (Data Point Table Addre ss= iMAC Module's Address + 768)
Block: 300h-3¢rh | "¢ S Data Point Table Addresses: 301h— 3FFh
Decimal 768 769 770 771 772 773  -e-eoeeee--- 1021 1022 1023
Hexadecimal 300h 301h 302h 303h 304h 305h @ ----------- 3FDh 3FEh 3FFh
Address System Runtime T
Block: 400h-4€Fh Variables OneShot WORDBIT WORD Application Software (SLP) Gene ral Buffer 480h — 4FFh
Decimal 1024-1046 1047-1151 1152-1279
Hexadecimal 400h-416h 417h-47Eh 480h-4FFh
Address NVM System Variables UserNVM o
Block: S00h-SFEh 500h-51Fh 520h-57Fh Application Software (SLP) General Buffer 580h — SFFh
Decimal 1280-1311 1312-1407 1408-1535
Hexadecimal S00h-51Fh 520h-57Fh 580h-5FFh
Figure 5-1:iMAC Data Point Table
A iMAC Modbus
Name Description PLC Ta
P Address 9
Message Increments by 1 every write
’ N/A GGL_IMAC_%BusNum% _Raw|[0
Heartbeat resets to 0 at 1000 - - - [0l
iMAC Modbus Refer to the iIMAC Controller
. 0 GGL_IMAC_%BusNum% _Raw[1]
Register 0 Modbus TCP Manual — - -
iMAC Modbus Refer to the iIMAC Controller
. N GGL_IMAC_%BusNum% _Raw[N+1
Register N Modbus TCP Manual — - - [ ]

Version 2 | 13/03/2026 | Page 18 of 57



https://www.ampcontrolgroup.com/wp-content/uploads/2019/01/IMAC2B010-V2-iMAC2-Controller-Modbus-TCP-IP-Communications-Manual.pdf
https://www.ampcontrolgroup.com/wp-content/uploads/2019/01/IMAC2B010-V2-iMAC2-Controller-Modbus-TCP-IP-Communications-Manual.pdf
https://www.ampcontrolgroup.com/wp-content/uploads/2019/01/IMAC2B010-V2-iMAC2-Controller-Modbus-TCP-IP-Communications-Manual.pdf

USER MANUAL:MAG-346 REAL TIME GAS MONITORING SYSTEM

5.1.5 Set Points

Matches the logical GG indexes from Gas Values table.

Scaled set points that match the Gasguard sensors gas value scaling.

If the Postgres dependency is enabled, it will also include the AIM scaling.
Missing values are -2000.

Set Points 1
A Gasguard Analog
Name Description Modbus Address PLC Tag
Message IEEMES (537 ) @van v, GGL_IMAC_%BusNum%_SET_POI
Heartbeat resets to N/A NT_1[0]
0 at 1000 -
GG2 Detector 40 GGL_IMAC_%BusNum%_SET _POI
1 Set Point 1 NT_1[1]
GG2 Detector 80 GGL_IMAC_%BusNum%_SET_POI
40 Set Point 1 NT_1[40]
GG2 Detector 161 GGL_IMAC_%BusNum%_ SET POI
41 Set Point 1 NT_1[41]
GG2 Detector 180 GGL_IMAC_%BusNum%_SET_POI
60 Set Point 1 NT_1[60]
Set Points 2
o Gasguard Analog
Name Description Modbus Address PLC Tag
Message Increments by 1 N/A GGL_IMAC_%BusNum%_SET _POI
Heartbeat every write, resets to 0 at 1000 NT 2[0]
GG2 Detector 40 GGL_IMAC_%BusNum%_SET_POI
1 Set Point 2 NT_2[1]
GG2 Detector 80 GGL_IMAC_%BusNum%_SET POI
40 Set Point 2 NT_2[40]
GG2 Detector 161 GGL_IMAC_%BusNum%_SET POI
41 Set Point 2 NT 2[41]
GG2 Detector 180 GGL_IMAC_%BusNum%_SET_POI

60 Set Point 2

NT_2[60]

Set Points 3
o Gasguard Analog
Name Description Modbus Address PLC Tag
Message Increments by 1 N/A GGL_IMAC_%BusNum%_SET _POI
Heartbeat every write, resets to 0 at 1000 NT _3[0]
GG2 Detector 40 GGL_IMAC_%BusNum%_SET _POI
1 Set Point 3 NT_3[1]
GG2 Detector 80 GGL_IMAC_%BusNum%_SET_POI
40 Set Point 3 NT_3[40]
GG2 Detector 161 GGL_IMAC_%BusNum%_SET_POI
41 Set Point 3 NT_3[41]
GG2 Detector 180 GGL_IMAC_%BusNum%_SET POI

60 Set Point 3

NT_3[60]
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5.1.6 Healthy Config
Matches the logical GG indexes from Gas Values table.

Value | Healthy Config
-2000 | Not Present/No Data
0 Always Healthy

1 Healthy < SP1

2 SP1 <= Healthy < SP2
3 SP2 <= Healthy < SP3
4 Healthy >= SP3

Gasguard Analog

Description Modbus Address
Message 'rgggig‘;”ts by 1 every write, A GGL_IMAC_%BusNum%_HEALTHY
Heartbeat &t 1000 _ CONFIG[0]
GG2 Detector GGL_IMAC_%BusNum%_HEALTHY
1 Healthy 40 CONFIG[1]
Config —
GG2 Detector GGL_IMAC_%BusNum%_HEALTH
40 Healthy 80 Y_CONFIG[40]
Config —
GG2 Detector GGL_IMAC_%BusNum%_HEALTH
41 Healthy 161 Y_CONFIG[41]
Config —
GG2 Detector GGL_IMAC_%BusNum%_HEALTH
60 Healthy 180 Y_CONFIG[60]
Config —

5.1.7 Dependencies
Postgres

Tags that require the Postgres dependency will acquire data from the GGL server database indicated as
“postgres” in the docker compose naming convention.

A background thread will attempt to query the data from the database every 60 seconds.
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5.2 Modbus
Register Mapping

Each iMAC fieldbus will match the corresponding unit id. i.e. IMAC-1 will be unit id 1. IMAC-64 will be unit id
64.

NOTE: All data types are big endian word order and big endian and are holding registers.

Name Address Range ‘ Hex Datatype
iMAC Raw Data 0-1697 0000-06A1 UINT16
Unused 1698-1791 06A2-06FF
Module Types Heartbeat | 1792 0700 UINT16
Module Types 1793-2047 0701-07FF UINT16
Sub Types Heartbeat 2048 0800 UINT16
Sub Types 2049-2303 0801-08FF UINT16
Scaled Values Heartbeat | 2304-2305 0900-0901 FLOAT32
Scaled Values 2306-2815 0902-0AFF MIXED
Unused 2816-4095 0BO0-OFFF
Labels 4096-12288 1000-3000 Null Terminated Strings
Unit 0 has the seen iIMAC fieldbus addresses. Each holding register will correspond to an overall heartbeat of
the iIMAC.
Name ‘ A;:;ZZS Datatype | Length Comments
0 for offline or Modbus timeout if server down.
State 0 UINT16 1 Incremente_d each time a message is processed so Iopg
Heartbeat as the device state was updated from GGL database in

the last 120 seconds

. 0 for not seen.

Fieldbus 1-255 UINT16 256 Incremented each time a message from the fieldbus is
Heartbeat received. i.e. raw data/gas values/sensor types.

Constraints

Any missing slave will raise a Gateway Device Not Found Modbus exception for the corresponding
slave id
Any reads outside the defined registers will raise an lllegal Address Modbus exception

Limitations
From the benchmarks running from the source.
From the following test setup:

One windows PC to another windows PC through a single switch
1GBps connection
For a single Modbus client:
~0.2 seconds average for reading all the above registers sequentially with 125 holding registers per
read where appropriate
Reading through all the registers sequentially with one client. For 75 parallel clients:
~0.5 seconds average for reading all the above registers sequentially per client with 125 holding
registers per read where appropriate
8-11 Mbps send rate from server
1.6-2 Mbps receive rate to server
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5.21 iMAC Raw Data

https://www.ampcontrolgroup.com/wp-content/uploads/2019/01/IMAC2B010-V2-iMAC2-Controller-
Modbus-TCP-IP-Communications-Manual.pdf

Module Types

1 Should match imac mapping with some extras

2 Module | Address Type | Type (Decimal)

3 LIM | Single | 7

4 Dpi4 | Single | 15

5 Pim | Single | 25

6 Do4d4d | Single | 26

7 SimP | Single | 35

8 SimT | Single | 36

9 SimG | Single | 37

10 Ro4 | Single | 39

11 Do4 | Single | a8

12 Aim | Flags | 48

13  Aim | Analog | 49

14 Aim | Power | se

15 Rtdl | Flags | 54

16 Rtdl | Temp | 55

17 GasGuard2 | Flags | 61

18 GasGuard2 | Analog | 62

19 GasGuard2 | Power | 863

20 RTS | Config-@ | 9@@ # Not in imac docs
21 RTS | Config-1 | 901 # Not in imac docs
22 RTS | Config-2 | 902 # Not in imac docs

Module Sub Types

1 For Gasguard 2, this is the sensor type (Decimal)
2 9: Unknown

3 1: CH4 catalytic ©-5%

4 2: CH4 infra-red 0-5%

5 3: CH4 infra-red 0-100%

6 4: CO2 infra-red 0-2%

7 5: C02 infra-red 9-5%

8 6: CO electrochemical 9-58ppm

9 7: CO electrochemical ©-189ppm
10 8: 02 electrochemical 9-25%
11 10: NO2 electrochemical ©-1@ppm
12 11: H2S electrochemical ©-50ppm
13 12: H2S electrochemical ©-100ppm
14 For SIMP,

15 9: Standard SIMP
16 1: ISUPS V1 configuration
17 2: ISUPS V2 configuration
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Scaled Gas Values

1 FLOAT32 heartbeat followed by
2 Array matching 1-255 imac module map scaled as per mapping below.
3 2 words per module
4 All as big endian byte and word order. -2009 FLOAT32 for no value
5 GG2 Gas Value as FLOAT32 No Units
6 AIM Gas Value as FLOAT32 No Units - Depends on GGLive Postgres Server else -2000
7 RTD Temperature as FLOAT32 oC
8 1ISUPS V1 Mapping
9 OH -0
106 oL - o
11 1H - UINT16 Output Current (mA)
12 1L - UINT16 Battery Voltage Scaled (mV)
13 2H - UINT16 Batt Temp (+0C)
14 2L - UINT16 Voltage Mains (V)
15 3H - Loss of mains fault (Bool)
268 3L -0
17 4H - UINT16 Current Discharge (mA)
18 4L - UINT16 Current Charge (mA)
19 5H - UINT16 Battery Bus Scaled (mV)
20 SL - UINT16 Uo Scaled (mV)
21 ISUPS V2 Mapping
22 ©OH - UINT16 Battery Run Time Estimate (minutes)
23 oL -0
24 1H - UINT16 Output Current (mA)
25 1L - UINT16 Battery Voltage Scaled (mV)
26 2H - UINT16 Batt Temp (+0oC)
27 2L - UINT16 Voltage Mains (V)
28 3H - Loss of mains fault
29 3L - State of Charge (%) eg. 93 = 93%
3@ 4H - UINT16 Current Discharge (mA)
31 4L - UINT16 Current Charge (mA)
32 SH - UINT16 Battery Bus Scaled (mV)
33 5L - UINT16 Uo Scaled (mV)
Label/Serial
1 Defaults to serial number as a string from pyaware
2 Replaced with the label from Gasguard live if it is available
3 Maximum length 64 bytes including null termination byte
4
5 Null terminated ASCII encoded string, big endian word and byte ordered
6 Any non-ascii characters are stripped from the encoded string
7 Eg. the string "ABCDE" would be converted to
8 Reg
9 OH oL 1H 1L 2H 2L
10 ©9x41 ©0x42 ©9x43  ©Ox44  Ox45  0Oxee
11 Or as whole words
12 0 1 2
13 ©x4142 ©x4344 0x4500
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6 GGL CONFIGURATION

6.1 Gasguard Live System iMAC2 Communications Interface

The iIMAC2 Controller is equipped with an Ethernet and serial communication port. Both ports are utilised for
the Gasguard Live system.

The iIMAC2 Controller uses industry-standard Modbus TCP protocol for exchanging data with compatible
Ethernet devices.

6.2 iMAC2 Controller Default IP Settings
iIMAC2 Controller’s factory default Ethernet IPv4 settings:

Default Ethernet IPv4 Settings

IP Address 10.1.1.10
Subnet Mask 255.255.255.0

NOTE

NOTE: The Gasguard Live server utilises this address (10.1.1.10) through the
industrial PC. Any change to this IP address will disable the data from the iIMAC2
controller.

To restore the factory default settings, press the iMAC2 Controller’'s Ethernet Reset button for 4 seconds (The
internal iIMAC2 Controller status LED will turn on solid while the reset button is depressed, after 4 seconds,
the LED will change to a fast flash to indicate settings have been reset to default, after which the button can
then be released).

Ethernet Reset
Switch ™ ==

Figure 6-1: Location of Ethernet Reset Switch on an iMAC2 Controller

The iIMAC2 Controller’'s Ethernet port settings are not configurable via the HMI; they must be altered using the
iIMAC2 Web Interface. The Controller’s web server can be accessed using a one-to-one Ethernet connection
with an Ethernet-enabled device.
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6.3 Gasguard Live Connection to the iMAC2 Controller

Whether the controller is a Master or a Slave, the same connection of its communication ports (RS232 and
ethernet) to the IPC is required for full functionality.

MAC Master Confiy

Each Master Controler wil have a unigue Fieidous 1D, which is se! via e
front parel Guring install

IMAC RTS Contg

E3¢h RTS Conyodr wi have 2 Unk 1D, which 15 591 via Ihe 10tary Switcnh 0n Ihe
200 Of o 000U, Curng NSt M3 UC-2100 Contg

000 CONtg 10r all Pre-10a0e¢ 3t AmOCoa ol

VAC Master and RTS Edemet Confg

Gasguard Live uies the ca%aul comm 0N 1480003 00 ALL the MAC
Controllers whwch i set by PeIsRQand holdng the r ¢ Duon on the woe of
the enciosure for 10 seconcs LANY

Aways Pre<ontQured AN
: 101 \’t . On RTOM Network IPC
receves DHCP Addrens

IMAC Master and RTS Sertat Comms Coofig
AUIOmatcaly 11000 Dy 1he SLP 0000 In e MAC ConYomcs. 3¢ Cannot Do mOaSad I 1 Neid

Aways Detaust IP Acaress

TT 10 Gasguard Live (Cthernetyes

5232

Senal Comms will 1080w MAC Dot Setings
Connects IMAC Sonal Port 30 MOXA POt P

Figure 6-2: Connection example of the IMAC2 controller to the IPC UC-2100 MOXA

DB9 PINOUT CONNECTION

PIN NUMBER FUNCTION CONNECTION
2 TRANSMIT Tx
3 RECIEVE Rx
5 GND RS485COM
FEMALE DB9
PLUG PINOUT

0 4O 30 20 10

0 80 70 60O

Figure 6-3: Serial Port Pinout
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6.4 MOXA Configuration

Each MOXA UC-2100 is pre-programmed to point to a specific Gasguard Live (GGL) server address. This is
the only parameter that needs to be configured for a MOXA before it is installed on site.

The MOXA UC-2100 is a Linux CPU and stores the IP address of the GGL server in the /etc/hosts file.
Refer to Ampcontrol work instruction “GGLI001 GGL MOXA DCHP to Static IP Work Instruction” for further
information on programming the MOXA.

6.5 MOXA Configuration for a DHCP GGL Server

Connect to a MOXA
LAN1 on the MOXA is set to static address 10.1.1.1
Connect a laptop to LAN1 on the MOXA via an ethernet cable

On the laptop, Set up the IP address on your local ethernet port
Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(®) Use the following IP address:

IP address: [10. 1.1 .10]
Subnet mask: [255.255.255. 0 |
Default gateway: ? ; ; ]

~ PINC o w arddrace

btain DNS server address automatically

(®) Use the following DNS server addresses:
Preferred DNS server: | : ‘ : }

Alternate DNS server: 5 : : }

[[Jvalidate settings upon exit Advanced...

==

Figure 6-4: IP Settings
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Using PuTTY or similar, connec