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Notes:
The equipment described in this manual may have mains voltages applied to it. Ensure correct safety
procedures are adopted before working on the equipment.

The equipment described in this manual is designed for the detection of flammable and/or toxic gases.
Detectors may be sited in hazardous areas. Ensure local safety procedures are adopted before carrying
out any maintenance or calibration work.

The equipment described in this manual may be connected to remote alarms and/or shutdown systems.
Ensure that local operating procedures are adopted before carrying out any maintenance or calibration
work.

This product has been tested and found to comply with the European Directive 2014/30/EU and the
EMC requirements of EN50270.

2 2

'S

': R

x

] UKAS

MANAGEMENT
150 9001 - 1SO 14001 S
001
A HALMA COMPANY © Crowcon Detection Instruments Ltd 2018
UK Office USA Office Netherlands Office Singapore Office China Office
Crowcon Detection Instruments Crowcon Detection Crowcon Detection Instruments Ltd Crowcon Detection Crowcon Detection Instruments Ltd
Ltd Instruments Ltd Vlambloem 129 Instruments Ltd (Beijing)
172 Brook Drive, 1455 Jamike Ave, Suite 100 3068JG Block 194 Pandan Loop Unit 316, Area 1, Tower B, Chuangxin
Milton Park, Erlanger Rotterdam ~06-20 Pantech Industrial Complex Building
Abingdon Kentucky 41018 Netherlands Singapore 128383 12 Hongda North Road, Beijing
Oxfordshire OX14 4SD Tel: +1 859 957 1039 or Tel: +31 10 421 1232 Tel: +65 6745 2936 Economic Technological Development
Tel: +44 (0)1235 557700 1800 527 6926 Fax: +31 10 421 0542 Fax: +65 6745 0467 Area
Fax :+44 (0)1235 557749 Fax: +1 859 957 1044 Email: eu@crowcon.com Email: sales@crowcon.com.sg Beijing, China 100176
Email: sales@crowcon.com Email: salesusa@crowcon.com Website: www.crowcon.com Website: www.crowcon.com Tel: +86 10 6787 0335
Website: www.crowcon.com Website: www.crowcon.com Fax: +86 10 6787 4879
Email: saleschina@crowcon.cn
Website: www.crowcon.com
Crowcon reserves the right to change the design or specification of this product without notice.
)» CROWCON 1

Detecting Gas



Gasmonitor+

Installation, Operation and Maintenance Manual

CONTENTS
1 INTRODUCTION 6
1.1 General 6
1.2 System Overview 6
1.2.1 What is Gasmonitor+? 6
1.2.2 What are the Main Components? 6
1.2.3 Specification Sheet 7
2 HARDWARE 8
2.1 19” Control Rack 8
2.1.1 Description 8
2.1.2 Mounting Detail 9
2.1.3 Electrical Connections 10
2.1.4 Jumper Settings 10
2.2 Display Module 11
2.2.1 Description 11
2.2.2 Routine Operation 11
2.2.2.1 Common Alarm Relay and LED Operation 12
2.2.2.2 Dedicated Audible and Visual Alarm Drive Operation 12
2.2.2.3 Voted Relay Operation 13
2.2.2.4 Fault Messages 13
2.2.3 Mounting Detail 13
2.2.4 Electrical Connections 14
2.3 Universal Gas Input Card 14
2.3.1 Description 14
2.3.2 Routine Operation 15
2.3.2.1 LED Indicators 15
2.3.2.2 Channel Inhibit 15
2.3.2.3 Individual Channel Alarm Relays 15
2.3.2.4 Repeated Analogue Output 16
2.3.3 Mounting Detail 16
2.3.4 Electrical Connections 16
2.3.5 Jumper Settings 17
2.4 Twin Zone Fire Input Card 18
2.4.1 Description 18
2.4.2 Routine Operation 18
2.4.2.1 LED Indicators 18
2.4.2.2 Channel Inhibit 19
2.4.2.3 Individual Channel and Zone Alarm Relays 19
2.4.3 Mounting Detail 19
2.4.4 Electrical Connections 20
2.4.5 Jumper Settings 20
2.5 Input/Output Module 21
2.5.1 Description 21
2.5.2 Mounting Detail 21
2.5.3 Electrical Connections 22
2.6 Relay Module 23
2.6.1 Description 23
2.6.2 Mounting Detail 23
2.6.3 Electrical Connections (General) 24
2.6.3.1 Electrical Connections (Individual Channel Alarms — Gas Only) 24
2.6.3.2 Electrical Connections (Individual Channel Alarms — Fire Only) 25
2.6.3.3 Electrical Connections (Voted Relays) 25

)» CROWCON

Detecting Gas



Gasmonitor+ Installation, Operation and Maintenance Manual

2.7 Power Distribution 26
2.7.1 Description 26
2.7.2 Routine Operation 26
2.7.3 Mounting Detail 27
2.7.3.1 Power Module 27
2.7.3.2 Power Supply Unit 28
2.7.3.3 Batteries 29
2.7.4 Electrical Connections 29
2.7.5 Calculation of Power Supply Requirements and Battery Backup 30
2.7.5.1 Typical Power Consumption of Gasmonitor+ Modules 30
2.7.5.2 Example Power/Battery Backup Calculation 30
Step 1 : Calculate maximum current consumption of the system 30
Step 2 : Size the Power Supply Unit 31
Step 3 : Calculate the battery backup time 31
3 FIELD DEVICES 31

3.1 General 31

3.2 Gas Detector Installation and Operation 32
3.2.1 Approved Gas Detectors 32
3.2.2 Detector Location 33
3.2.3 Set-up and Operation: 3 wire mV bridge devices 34
3.2.3.1 General 34
3.2.3.2 Cabling Requirement 34
3.2.4 Earthing 34
3.2.5 Universal Gas Input Card Jumper Settings 35
3.2.6 Electrical Connections 35
3.2.7 Setting to Work 36
3.2.7.1 Calibration 36
3.2.7.2 Routine Functional Testing 37
3.2.8 Set-up and Operation: 3 wire 4-20 mA devices 37
3.2.8.1 General 37
3.2.8.2 Cabling Requirement 37
3.2.8.3 Earthing 38
3.2.8.4 Universal Gas Input Card Jumper Settings 38
3.2.8.5 Electrical Connections 38
3.2.8.6 Setting to Work 39
3.2.8.7 Calibration 39
3.2.8.8 Routine Functional Testing 39
3.2.9 Set-up and Operation: 2 wire 4-20 mA intrinsically safe devices 40
3.2.9.1 General 40
3.2.9.2 Cabling Requirement 40
3.2.9.3 Earthing 41
3.2.9.4 Universal Gas Input Card Jumper Settings 41
3.2.9.5 Electrical Connections 42
3.2.9.6 Setting to Work 44
3.2.9.7 Calibration 44
3.2.9.8 Routine Functional Testing 44
3.2.10 Set-up and Operation: 2 wire 4-20 mA flameproof devices 45
3.2.10.1 General 45
3.2.10.2 Cabling Requirement 45
3.2.10.3 Earthing 45
3.2.10.4 Universal Gas Input Card Jumper Settings 45
3.2.10.5 Setting to Work 46
3.2.10.6 Calibration 46
3.2.10.7 Routine Functional Testing 46

3.3 Fire Detector Installation and Operation a7
3.3.1 Approved Detectors 47
)» CROWCON 3

Detecting Gas



Gasmonitor+ Installation, Operation and Maintenance Manual

3.3.2 Detector Location 48
3.3.3 Set-up Procedure: Generic to all Fire Detectors and Manual Alarm Call Points 49
3.3.3.1 Cabling Requirement 49
3.3.3.2 Earthing 49
3.3.3.3 Twin Zone Fire Input Card Jumper Settings 49
3.3.3.4 Electrical Connections 49
3.3.3.5 Routine Functional Testing 49
3.3.3.6 Dummy Loads Error! Bookmark not defined.

3.4 Audible/Visual Alarm Installation 53
3.4.1 Dedicated Drives for Audible/Visual Alarms 53
3.4.1.1 Cabling Requirement 53
3.4.1.2 Earthing 53
3.4.1.3 Electrical Connections 53
APPENDIX A DISPLAY MODULE MENU OPERATION 56
APPENDIX B SYSTEM CONFIGURATION USING PC SOFTWARE 62
SPARE PARTS 62
WARRANTY 64

LIST OF ILLUSTRATIONS

Figure Page No.
Figure 1: Gasmonitor+ BIOCK SyStem SChEMALIC .........ccciiiriiiiiieie e 7
Figure 2: Gasmonitor+ General ISOMELIIC VIBW.........coiiiiiiiiiciieet e 8
Figure 3: 19” Control Rack Mounting Detail (INM).........ccviveriiriiiriiineeiee s 9
Figure 4: 19” Control Rack Electrical Connections, Front/Rear VIEW .........cccvvveierenenesene e 10
Figure 5: Display Module GENEIal VIBW .........couiiiiiiiiiiiiiiisiees bbb 11
Figure 6: Display Module Mounting Detail............cccoiiiiiiieiieeie e sra e 13
Figure 7: Display Module Electrical CONNECLIONS .........cueiiiieiie et 14
Figure 8: Universal Gas INput Card GENEral VIBW .........c.coiviiiiie ittt te e ae e snaesra e 14
Figure 9: Universal Gas Input Card Mounting Detail.............ccocviiiiiiiiiic e 16
Figure 10: Universal Gas Input Card JUMPer LOCAtIONS .........ccciviieiiiiieiieese et 17
Figure 11: Twin Zone Fire Input Card GENEral VIBW.........cccooveiuiiiii it sve et 18
Figure 12:Twin Zone Fire Input Card Mounting Detail ..........cccooviiiiiiniiiic e 19
Figure 13: Twin Zone Fire Input Card JUMPEr LOCALIONS. .......ccuciiiiieiiriiieisesiese e 20
Figure 14: Input/Output Module GENEAl VIBW .......c.ciiiiiiiiiicee e 21
Figure 15: Input/Output Module Mounting Detail (MM) ..o e 21
Figure 16: Input/Output Module Terminal Detail...........cccoiiiiiiiiie e 22
Figure 17: Relay MOdUIe GENEIAl VIBW ........ccvieiiiie ettt sttt s te e teeae st e snsesnaesreens 23
Figure 18: Relay Module Mounting Detail (IMIM) .........cooiiiiiiiiiieie e 23
Figure 19: Relay Module Terminal Detail ...........cooiiiiiiiiiiiiie e bbb 24
Figure 20: Relay Module Electrical CONNECLIONS .........ccuoiuiiiiiiiiiiiinieiee sttt 24
Figure 21: Relay Module Electrical CONNECLIONS .........ccuoiuiiiiriiiiiiieieeiee ettt bbb 25
Figure 22: Relay Module Electrical Connections (Voted Relays) .........cccoveiiiiiiiiiiiiire e 25
Figure 23: Power Module General ArrangemeNt..........cocereiiiriiirieieisesie e 27
Figure 24: Power Module Mounting DEtail ............cooiiiiriiiiiiieeee e 27
Figure 25 (a): 300W Power Supply Mounting Detail (MM) ..o 28
Figure 25 (b): 150W Power Supply Mounting Detail (IMM) .........ccooiiiiniiiieeee e 28
Figure 26: Battery DImenSioNS (IMIM) ......co.ciieiiiriiiiineeesie ettt bbbt n et e 29
Figure 27: Power Distribution/Electrical CONNECLIONS ..........ceiuiiriirieiienieisese e 29
Figure 28: Gasmonitor+ 3-wire mV bridge type gas deteCOrS .........cuiieiereiire i 35

) CROWCON 4

Detecting Gas



Gasmonitor+ Installation, Operation and Maintenance Manual

Figure 29: Gasmonitor+ to 3-wire 4-20 MA type AetECIOIS ......ccviveeeicere e 38
Figure 30 (a): Gasmonitor+ to 2-wire type current sink (Ioop powered) detector ..........ccevevvvvriveiieresieneninns 42
Figure 30 (b): Gasmonitor+ to 2-wire 1.S. type detector via Zener Barrier Typical Wiring Detail .................. 42
Figure 31 (c): Gasmonitor+ to 2-wire 1.S. type detector via MTL 3041 Galvanic IsolatorTypical Wiring

D7 V| PRSP 43
Figure 31 (d): Gasmonitor+ to 2-wire I.S. type detector MTL 5041 Galvanic Isolator Typical WiringDetail .43
Contact Crowcon for advice on connecting via alternative Darriers. ..o 43
Figure 31: Fire Detection Circuit Schematic REPreSentation...........cceovvereirineisenese e 47
Figure 32 (a): Gasmonitor+ to Series 65 Fire Detectors Wiring Detail (Safe AreaOnly) .......ccccocvvvreniiiniennn 50
Figure 32 (b): Gasmonitor+ to Series 65 Fire Detectors Wiring Detail (Hazardous Area)........c..ccecvevveverennnns 51
Figure 33 (a): Pellistor 3-Wire MV BIidgE .......ccviiiieieiieie ettt sttt e e e e neesrenreas 52
Figure 33 (b): 4-20MA CUITeNt SINK — TOXICS .. .vuviieiiieriesiesieseseeieesiesestestestesreseeeeseessestessessessessseseessessessens 52
Figure 33 (C): 4-20mMA CUITENt SINK — OXYQEN ....vviuieriiieiiesiestesesteeeeie e ste e stestasseeseseessestessessessesssesesssessessens 52
Figure 33 (d): FIre ChannElS .........coviieieice et sttt et e be st e s tesreeneeneeneeneeneens 52
Figure 34: Dedicated Audible/Visual Alarm DIIVES........ccccoeiiiiiiieieeeie e se et se e sae e e 53
Figure 35 (a): Audible/Visual Alarms Typical Wiring Detail (Safe Area Only) ..o 54
Figure 35 (b): Audible/Visual Alarms Typical Wiring Detail (Hazardous Area) ...........cccceevverennienencienennas 55
Figure 36: Gasmonitor+ EXPlOUEU VIBW .........ciiiiiiiiiieie sttt sttt st sre e neenaeneenee s 63

)» CROWCON 5

Detecting Gas



Gasmonitor+ Installation, Operation and Maintenance Manual

1 INTRODUCTION

1.1 General

This manual describes the installation, configuration and operation of a Gasmonitor+ gas and fire detection system with
serial number 0568GM or higher.

Systems with serial numbers lower than this may not include all the features described in this manual.

A Gasmonitor+ gas and fire control system is normally fitted into a wall mounted or floor standing control cabinet. The
physical arrangement depends on the size and complexity of the system, which is beyond the scope of this manual.

This manual details the operation of Gasmonitor+ with a range of field devices available from Crowcon. Other devices
may be used as advised by Crowcon.

For further details please contact Crowcon’s Service Department.
1.2 System Overview

1.2.1 What is Gasmonitor+?

Gasmonitor+ is a 19” rack mounted gas and fire control system. It is designed to control remote gas and fire detectors
and raise audible/visual alarms should pre-set alarm levels be exceeded.

Gasmonitor+ can accommodate a mix of up to 16 gas or fire input cards per 19” control rack. Each gas input card may be
configured to control one flammable or one toxic/oxygen gas detector. Each fire input card can control two independent
loops of up to 20 conventional fire detectors including smoke, heat and manual alarm call points.

The alarm status of the remote detectors is displayed on the front panel of the associated input card via LEDs. Actual
readings of the gas concentration at each gas detector are displayed on a common Display Module mounted on the left in
each control rack.

Common alarm output relays are provided as standard. Individual channel alarms may be provided via dedicated relays
mounted on optional Relay Modules.

Gasmonitor+ is microprocessor driven and may be controlled and configured via the push buttons mounted on the front
of the Display Module. Alternatively, it may be configured using Panels Pro software which can be downloaded from the
Crowcon website.

Gasmonitor+ also includes a built in data logger as standard. Data may be retrieved using the Windows based
LogManager software provided.

1.2.2 What are the Main Components?

The main components of a Gasmonitor+ gas and fire control system are:

19” Control Rack
Power Module/Power Supply Unit/Battery Backup
Display Module
Universal Gas Input Card
Twin Zone Fire Card
Input/Output Module
Relay Module
Flammable Gas Detectors
Toxic Gas Detectors
Fire Detectors
These are shown schematically in Figure 1.
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Figure 1: Gasmonitor+ Block System Schematic

1.2.3 Specification Sheet

The system configuration is summarised on the Specification Sheet provided with each control panel.
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2 HARDWARE
2.1 19” Control Rack

2.1.1 Description

All Gasmonitor+ control cards are mounted in a 3U high, 19” rack. The rack includes a drop down front panel, card
guides and motherboard into which the control cards are fitted. The drop down panel is held in place by three locking
screws located at the top of the panel.

Self-adhesive labels are fitted to the front of the drop down panel detailing the control card mounted behind that
particular label. The labels are fitted with pushbuttons that are wired to the control card in that position via a flexible
connector.

A motherboard is fitted to the rear of the rack. The motherboard provides necessary power distribution, internal data
transfer and routing of electrical signals to remote detectors and alarms via Input/Output Module and optional Relay
Modules.

The drop down front panel and motherboard are electrically bonded to the chassis. This ensures that EMC/RFI
regulations are met.

The Display Module is always fitted to the left of the control rack. Subsequent slots are filled with either the Universal
Gas Input Card or Twin Zone Fire Input Card as required by the application.

Figure 2 gives a general view of the control rack.

Figure 2: Gasmonitor+ General Isometric View
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2.1.2 Mounting Detail

Figure 3 below details the mounting arrangement of the control rack.

INPUT/QUTPUT MODULE

PANEL CUT OUT SIZE
450mm x 135mm £1mm
R R R R R I S F R B FIXING HOLES
R R R R R N e e S
6966%56°85°05%50°06°30°85%00%06%66%06906%00%50260%00 2500005 POSITIONED CENTRALLY
| L
4182.5
461 320

| cormemmen 5730

132.5

=

Figure 3: 19” Control Rack Mounting Detail (mm)

Note:

The Input/Output module and the Power Supply are shown mounted at the rear of the Gasmonitor+ rack.
These can be removed and mounted in a more suitable location during the system installation.

)»» CROWCON
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2.1.3 Electrical Connections

All electrical connections to field equipment are made via the DIN rail mounted modules mounted in the control cabinet
(see later sections). These in turn are connected to the control rack motherboard via ribbon cables. Power connections are
wired separately (see Power Distribution, Electrical Connections, section 2.7.4).

All control cards are fitted with appropriate plugs that slot into mating sockets on the motherboard when inserted into the
rack.

Figure 4 details all electrical connections to be made to the Gasmonitor+ control rack motherboard.

2.1.4 Jumper Settings

If any intrinsically safe field device requires a Zener barrier to operate correctly then the link GND2 should be removed
on the rear of the motherboard.

FRONT VIEW OF RACK WITH DROP DOWN
PANEL OPEN AND ALL CONTROL
CARDS REMOVED

SOCKET FOR IDC SOCKET FOR SOCKETS 1-16
POWER MODULE DISPLAY MODULE FOR GAS OR
FIRE INPUT CARDS

REAR VIEW OF RACK
TERMINALS OF POWER

TO INPUT / OUTPUT MODULE SHOWN FOR
MODULE COMPLETENESS
vy
]
EEEE=E 1= T[T 1 =i mEan TO POWER
RECORDER INHBIT DETECTOR Fo]/ SUPPLY UNIT
o/P
RS232/ [ 0
D TYPE j GND2
LEVEL3  LEVEL2  LEVEL1 FAULT VOTING  COMMON
EL | =1 EX 1 EX i =1 EX | =1 EL =1 EI 1 =1]
L/ l ; vy \/
TO INPUT / OUTPUT
TO RELAY MODULES
(IF FITTED) MODULE

Figure 4: 19” Control Rack Electrical Connections, Front/Rear View
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2.2 Display Module

2.2.1 Description

Each Gasmonitor+ control rack is fitted with a Display Module that in normal operation details the status of the control
rack and provides local user control of the system. Figure 5 gives a general view of the Display Module.

View with drop down View with drop down
front panel closed front panel open

Figure 5: Display Module General View

The Display Module is operated by four pushbuttons mounted on the drop down front panel. The Display Module
includes a backlit LCD display, common gas alarm and fault indicators, an internal sounder and an RS232 serial
communications port (the RS232 port is also wired out to the motherboard).

The Display Module holds the systems configuration in battery backed RAM. The majority of the system settings may be
adjusted using the menu system, e.g., calibration of individual channels or adjustment of alarm set points. For details on
how to make system configuration changes via the pushbutton on the Display Module see Appendix A.

A PC may be connected to the RS232 port and using Panels Pro software gives the user full access to all of the system
settings.

Crowcon recommend that Panels Pro be used to initially configure a system and the Display Module menu system is
used for subsequent minor adjustments.

The Display Module controls the internal sounder, common alarm relays and dedicated audible and visual alarm drives
on the Input/Output Module (see Input/Output Module, Description, section 2.5.1).

The Display Module is able to drive up to 16 relay outputs (called Voted Relays) that are user configurable via the Panels
Pro software. The relays are mounted on optional Relay Modules in the control cabinet (see Relay Module, Description,
section 2.6.1).

2.2.2 Routine Operation

The four pushbuttons allow the user to navigate through the menu system shown on the LCD display. The function of
each pushbutton changes depending on which menu is displayed. The function of each pushbutton is shown adjacent to
that pushbutton on the LCD display. For a detailed explanation of all Display Module menus and pushbutton operations
please refer to Appendix A.

P CROWCON 11
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2.2.2.1 Common Alarm Relay and LED Operation

The Display Module monitors the status of each gas and fire input card. Should any input card detect an alarm or fault
condition the relevant LED will illuminate on the Display Module, the internal sounder and the appropriate common
alarm relay will operate.

Mixed gas and fire input cards in the same control rack share common LEDs and alarm relays as follows:

Alarm Condition Associated Common Associated Common
Alarm Relay LED on Display
on Input/Output Module Module
Any zone 1 fire detected Level 1 relay Alarm 1 LED
OR
Level 1 gas detected
Any zone 2 fire detected Level 2 relay Alarm 2 LED
OR
Level 2 gas detected
Any level 3 gas detected Level 3 relay Alarm 3 LED
Any zone fault detected Fault relay Fault LED
OR

Any gas fault detected

As standard the common fault relay is normally energised, de-energising on a fault condition or loss of power and the
common alarm relays are normally de-energised, energising on alarm. These settings may be changed via Panels Pro.

Pressing the RESET button on the Display Module silences the audible alarm. If on pressing the RESET button, the
alarm condition has cleared, the common alarm relays will reset and the appropriate LED will turn off.

2.2.2.2 Dedicated Audible and Visual Alarm Drive Operation

The Display Module can be used to drive audible and visual alarms mounted in the field. Field connections are made at
the Input/Output Module (see Figure 16).

Four switched 24 V dc outputs (common 0 V dc return) are provided. Each output can supply 24 V dc at up to 200 mA.
These outputs operate as follows:

Switched Output Alarm Condition Comment

LEVEL 1 Any zone 1 fire Audible alarm drive 1
dOethected Press RESET to silence
Level 1 gas detected

LEVEL 2 Any zone 2 fire Audible alarm drive 2
doeéected Press RESET to silence
Level 2 gas detected

LEVEL 3 Any level 3 gas Audible alarm drive 3
detected Press RESET to silence

VIS Any zone fire detected | Visual alarm drive
OR Can only be RESET
Any gas level detected | gnce alarm condition has

cleared
»» CROWCON 12
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2.2.2.3 Voted Relay Operation

Up to 16 relays mounted on 2 x Relay Modules (see Figure 17) may be connected to the Display Module. Each relay may
be individually configured using Panels Pro.

The operation of the relay is dependant upon the configuration, for example, a relay may be set to operate given any 2
level 1 gas alarms being detected in a control rack (i.e., 2 out of 16 voting). Other voting or grouping arrangements are
available (see Appendix B).

Grouped and Voted Relay outputs are normally de-energised, energising on alarm. The relay output will remain
energised for as long as the alarm condition is present. Once the alarm condition has cleared then the relay may be
cleared by pressing RESET on the Display Module.

2.2.2.4 Fault Messages

Should any input card be removed while the system is in normal operation then the Display Module will indicate a ‘Card
XX Fail’ (where XX is the position of the control card in the rack), the internal sounder and common fault relay will
operate. To reset the system re-insert the input card and press RESET after waiting 10 seconds.

If the main 24 VVDC power supply is lost, the system automatically switches over to the battery back-up (stand-by
battery). The Display Module then monitors the battery voltage until it has discharged to a point where any further
discharge will prevent the operation of the Gasmonitor+. At this stage, the internal audible alarm is initiated (this can be
accepted by pressing the RESET button) and the display message changes to “DC IN nn.nn VOLTS”. If loss of power
continues, the battery isolation relay on the Input/Output Module disconnects the stand-by battery from the Gasmonitor+
rack to prevent it from being over-discharged and permanently damaged.

2.2.3 Mounting Detail

The Display Module is mounted behind the drop down front panel of the control rack in the leftmost position. It is held in
position by four pins as shown in Figure 6.

RIBBON CABLE
TO MOTHERBOARD

CARD GUIDE FOR /—4—@“7
POWER MODULE ]

IDC RIBBON
CONNECTOR

HINGED
DROP DOWN
FRONT PANEL

Figure 6: Display Module Mounting Detail
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2.2.4 Electrical Connections

Figure 7 details all electrical connections to be made to the Display Module. When fitting cables care should be taken to
ensure that all connections are secure.

All connections are made via the Input/Output and Relay Modules. Refer to Input/Output Module, Electrical

Connections, section 2.5.3, and Relay Module, Electrical Connections, section 2.6.3.

34 WAY IDC RIBBON CABLE
TO MOTHERBOARD
(SEE DIAGRAM 4)

JP3 DETAIL
UNLOCKED LOCKED
POSITION POSITION

RS232 9 WAY D TYPE TO PUSHBUTTONS
CONNECTOR TO PC MOUNTED ON DROP DOWN
(COM 1 OR COM 2) FRONT PANEL DISPLAY
OPTIONAL.

Figure 7: Display Module Electrical Connections

2.3 Universal Gas Input Card

2.3.1 Description

The Universal Gas Input Card is used to power and control remote flammable or toxic gas detectors. The control card has
been designed to drive any of Crowcon’s remote gas detectors but may be used to drive other devices given advice from

Crowcon. The type of gas monitored by the detector fitted to the input card is labelled at the top of the front display.

Figure 8 gives a general view of the input card with the drop down front panel of the control rack closed.

)»» CROWCON
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The Universal Gas Input Card includes three levels of gas alarm and fault monitoring as standard. Three red LEDs
indicate gas alarms (levels 1, 2 and 3) and a single yellow LED indicates the fault alarm.

The bar graph provides the user with an immediate indication of the gas level at the detector, in relation to the first alarm
level.

The Status LED indicates whether the card is operating correctly.

The Universal Gas Input Card is able to drive individual channel relays including 3 levels of gas alarm and a fault output.
These relays are user configurable (see Appendix A and B). The relays are mounted on optional Relay Modules in the
control cabinet (see Relay Module, Mounting Detail, section 2.6.2).

The card provides a repeated analogue output proportional to the gas concentration for connection to repeater panels as
required.

2.3.2 Routine Operation

2.3.2.1 LED Indicators

Upon triggering an alarm the relevant LED will flash until the RESET button on the Display Module has been pressed.
If, on pressing the RESET button, the alarm condition has cleared, the system resets. If not, then the alarm LED will
change from flashing to a steady state.

Once the alarm condition has cleared. Pressing the RESET button on the Display Module will reset the LED.

The bar graph provides operators with an approximate indication of gas levels in the field. For flammable and toxic gas
detectors the bar graph is scaled such that no LEDs are lit when there is no gas present and all LEDs are lit when the first
level of alarm is reached. For oxygen detectors no LEDs are lit when normal levels of oxygen are present at the detector,
i.e., 20.9%vv. Should the oxygen level fall or rise, a single LED on the bar graph will move down or up from the centre
of the bar graph which is scaled from level 1 alarm (oxygen deficiency) to level 2 alarm (oxygen enrichment).

In normal operation the Inhibit LED flashes approximately every 2 seconds indicating that communications between the
Display Module and Universal Gas Input Card are working correctly. If the LED is permanently on, the input card is
inhibited (see section 2.3.2.2).

The yellow Fault LED will flash is a fault exists on the gas detector or the Universal Input Card itself. Please note that if
the Fault LED flashes concurrently with the three Alarm LEDs the gas detector & card are in ‘over-range’ fault. This
state indicates that the gas sensor signal is above acceptable levels, possibly due to high gas levels present in the location
of the detector. Investigate cause at detector taking necessary precautions against gas hazards that may exist in the area.

2.3.2.2 Channel Inhibit

The INHIBIT pushbutton is mounted on the drop down front panel. Pressing the INHIBIT pushbutton on the input card
and the RESET pushbutton on the Display Module simultaneously places the input card into standby mode. This is
indicated by the Status LED remaining lit. In this state any alarm condition detected by the input card is not transmitted
to the Display Module and no individual channel alarm relays can be activated. Pressing the INHIBIT pushbutton alone
returns the control card to normal operation.

2.3.2.3 Individual Channel Alarm Relays

The Universal Gas Input Card can drive optional individual channel relays mounted on Relay Modules in the control
cabinet (see Relay Module, Mounting Detail, section 2.6.2). Outputs include gas alarm level 1, 2 and 3 and fault.

The fault relay is normally energised, de-energising on detection of a fault or loss of power. The relay can only be reset
once the fault condition has cleared and the RESET button on the Display Module is pressed.

Gas alarm relays (level 1, 2 and 3) are normally de-energised, energising on alarm. They are normally configured to be
latching, i.e., they can only be reset once the gas alarm has cleared and the RESET button on the Display Module is
pressed.

Each system is configured differently and the System Specification Sheet supplied with each system should be consulted
to check how the relays have been set up. For further information on changing the relay configuration see Appendix A
and B.

)» CROWCON 15

Detecting Gas



Gasmonitor+ Installation, Operation and Maintenance Manual

2.3.2.4 Repeated Analogue Output
The Universal Gas Input Card provides a repeated analogue output proportional to the gas concentration. This is
configured via link settings on the Universal Gas Input Card as either 1-5 V dc or 4-20 mA (see Figure 10).

1-5 V dc or 4-20 mA corresponds to no gas present at the detector to full-scale gas present at the detector. If necessary
the ‘zero’ setting of the recorder output (ie 4mA in clean air) can be adjusted using the ‘Recorder O/P Zero’
potentiometer on the input module. See Figure 10.

The analogue output will remain at 2mA whilst the Universal Input Card is in Fault condition.

2.3.3 Mounting Detail

The Universal Gas Input Card is mounted behind the drop down front panel of the control rack. Input cards slot into the

control rack to the right of the Display Module using the card guides provided and are locked into position by a lever and
catch. This is shown in Figure 9.

DISPLAY CATCH
MODULE

) vz 7 74V

LEVER
POSITION 1

"=~ LEVER
POSITION 2

CARD FLEXIBLE PLUG FITS
GUIDE CONNECTION CONNECTION ON
TO PUSHBUTTON MOTHERBOARD

Figure 9: Universal Gas Input Card Mounting Detail

To remove or insert input cards the lever must be in position 1. Once the card is inserted fully into the rack pushing the
lever down into position 2 locks the card into place.

2.3.4 Electrical Connections

The Universal Gas Input Card slots into the control rack. Electrical connections are made via the motherboard to the
Input/Output Module and Relay Modules if fitted. All field connections are made via these modules.

The INHIBIT pushbutton is mounted on the drop down front panel. It is connected to the input card via the flexible cable

shown in Figure 9. Care should be taken to ensure that the flexible cable is fitted and locked into position before closing
the front panel.

For details on field connections refer to Input/Output Module, Electrical Connections, section 2.5.3, and Relay Module,
Electrical Connections, section 2.6.3.

)»» CROWCON
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2.3.5 Jumper Settings

Installation, Operation and Maintenance Manual

The Universal Gas Input Card can be used with any Crowcon gas detector. Figure 10 details the links to be made for each

type of gas detector that may be fitted.

LK3 adjusts the gain of the input amplifier of the control card. It is normally set to STD. Should a detector/input card be
calibrated to a gas which gives a low signal when exposed to gas (e.g., pentane) then it may be necessary to set LK3 to
HIGH or V.HIGH. Contact Crowcon for advice on setting this link. Incorrect positioning of LK3 will cause the CAL
FAIL message to appear after a calibration attempt.

2 LK1 SOFTWARE
ISSUE
HEAD /
BALANCE __
HEAD BAL i @ —
e J ™
Loz 420 SOURCE E_KI Cc14 res P1
ot st EJGl oUd %Eg; C_
R56 L R52 PCB
° v [Jrer R ISSUE
Sl ras [IRse
i | U5 22 Cra7
RECORDES R64 X 420 HEAD _|LK1
O/P ZERO L EXTSINK _|AC
EXT SOURCEB.D
R32 CIO FLAMMABLE{NONH
L2 pg U8 é
az NPT C17 DD © % FUSE
pg U0 " F1
i
Et'fﬁg] IO [ Feos
R14 15 T \5a7 v PWR
HEAD
CURRENT
LK 3 LK7 LK 6 LK 5

Figure 10: Universal Gas Input Card Jumper Locations

Detector Type
Link Pellistor 2 wire 4 —-20 mA 3wire 4 -20 mA

sink source
24V 24V

LK1 None A C A-B,C-D B, D, B-C,D-E

LK 3 STD None None

LK 4 PELL 4-20 4-20

LK 5 REG 24V 24V

LK6 &7 24V CIC 24V CIC 24V CIC
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2.4 Twin Zone Fire Input Card

2.4.1 Description

The Twin Zone Fire Input Card is used to power and control conventional fire detectors including ionisation, optical and
heat detectors. The input card can also be used to monitor manual alarm call points and unitised flame detectors.

Figure 11 gives a general view of the input card with the drop down front panel of the control rack closed.

— ! -—

Fire

»CROWCON

Figure 11: Twin Zone Fire Input Card General View

The Twin Zone Fire Input Card can monitor 2 loops of up to 20 conventional fire detectors. Each loop is used to monitor
a specific area called a Zone. Each zone is monitored for fire alarms and loop faults (open and short circuit). These are
indicated on the front of the card.

Fire LEDs (red) and LOOP FAULT LEDs (yellow) to the left of the input card show the status of detectors in zone 1,
those on the right show the status of zone 2.

The Status LED indicates whether the card is operating correctly.

The Twin Zone Fire Input Card is able to drive individual zone alarm relays for fire and fault. These relays are user
configurable (see Appendix A and B). The relays are mounted on optional Relay Modules in the control cabinet (see
Relay Module, Description, section 2.6.1).

2.4.2 Routine Operation

2.4.2.1 LED Indicators

Upon triggering a fire alarm or fault alarm the relevant LEDs will illuminate. If, on pressing the INHIBIT/RESET button
on the Twin Zone Fire Input Card, the alarm condition has cleared, the system resets. If not, then the alarm LED will
remain on.

In normal operation the Status LED flashes approximately every 2 seconds indicating that communications between the
Display Module and Twin Zone Fire Input Card are working correctly. If the Status LED is permanently on the input
card is inhibited (see Channel Inhibit, section 2.4.2.2).

)» CROWCON 18
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2.4.2.2 Channel Inhibit

The INHIBIT pushbutton is mounted on the drop down front panel. Pressing the INHIBIT pushbutton on the input card
and the RESET pushbutton on the Display Module simultaneously places the input card into standby mode. This is
indicated by the Status LED remaining lit. In this state any alarm condition detected by the input card is not transmitted
to the Display Module and no individual channel or zone alarm relays can be activated. Pressing the INHIBIT button
alone returns the control card to normal operation.

2.4.2.3 Individual Channel and Zone Alarm Relays

The Twin Zone Fire Input Card can drive optional individual zone alarm relays mounted on Relay Modules in the control
cabinet. Outputs include fire detected zone 1, fire detected zone 2, fault detected zone 1, fault detected zone 2 and card
inhibited.

The card inhibited relay is normally energised, de-energising whenever the input card is placed in standby mode (see
section 2.4.2.2).

Individual zone fault relays are normally energised, de-energising on detection of a fault or loss of power. The relay can
only be reset once the fault condition has cleared and the INHIBIT/RESET button on the Twin Zone Fire Input Card is
pressed.

Individual fire alarm relays are normally de-energised, energising on alarm. They can only be reset once the fire alarm
has cleared and the INHIBIT/RESET button on the Twin Zone Fire Input Card is pressed.

Each system is configured differently and the System Specification Sheet supplied with each system should be consulted
to check how the relays have been set up. For further information on changing the relay configuration see Appendix A
and B.

2.4.3 Mounting Detail

The Twin Zone Fire Input Card is mounted behind the drop down front panel of the control rack. Input cards slot into the
control rack to the right of the Display Module using the card guides provided and are locked into position by a lever and
catch. This is shown in Figure 12.

DISPLAY CATCH CARD
MODULE GUIDE

LEVER
POSITION 1

TS~ LEVER
POSITION 2

FLEXIBLE PLUG FITS
CONNECTION CONNECTION ON
TO PUSHBUTTON MOTHERBOARD

Figure 12:Twin Zone Fire Input Card Mounting Detail

To remove or insert input cards the lever must be in position 1. Once the card is inserted fully into the rack pushing the
lever down into position 2 locks the card into place.
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2.4.4 Electrical Connections

Installation, Operation and Maintenance Manual

The Twin Zone Fire Input Card slots into the control rack. Electrical connections are made via the motherboard to the
Input/Output Module and Relay Modules if fitted. All field connections are made via these modules. See Input/Output
Module, Electrical Connections, section 2.5.3, and Relay Module, Electrical Connections, section 2.6.3.

The INHIBIT pushbutton is mounted on the drop down front panel. It is connected to the input card via the flexible cable
shown in Figure 12. Care should be taken to ensure that the flexible cable is fitted and locked into position before closing

the front panel.

For details on field connections refer to Input/Output Module, Electrical Connections, section 2.5.3.

2.4.5 Jumper Settings

LK1 should be fitted if the field devices in the associated zone are to be used with a Zener barrier. This is shown in

Figure 13.
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Figure 13: Twin Zone Fire Input Card Jumper Locations
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2.5 Input/Output Module

2.5.1 Description

Each Gasmonitor+ control rack is supplied with one Input/Output (10) Module. This module provides basic electrical
connections to the system. These include connections to and from:

Gas and fire detectors.

Power supply unit and batteries for backup purposes.
Remote reset pushbutton (optional).

Audible and visual alarm drives (optional).

Common gas and fire alarm relays.

Common fault alarm relay.

Analogue outputs 4 - 20 mAor1-5Vdc

Figure 14 gives a general view of the 10 Module.

Figure 14: Input/Output Module General View

2.5.2 Mounting Detail

The 10 Module is mounted on standard TS32 or TS35 DIN rail in the control cabinet. Figure 15 gives overall mounting
detail.
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Figure 15: Input/Output Module Mounting Detail (mm)
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2.5.3 Electrical Connections

The 10 Module is connected to the control rack motherboard via ribbon cable as detailed in Figure 14. For details on
motherboard connections see Figure 4.

Figure 16 summarises all available customer connections to the 10 Module.
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Figure 16: Input/Output Module Terminal Detail

This is an electrical interconnection diagram only. The actual physical layout of terminals is as shown in
Figure 15.

All terminals are suitable for use with 0.5mm’ to 2.5mm’ cable.
All relays are rated 5 A, 240 V ac.
For details on connecting field devices to the IO Module refer to the following sections:

95.1 Remote gas and fire detectors: Field Devices, Gas Detector Installation and Operation , section 3.2, and
Fire Detector Installation and Operation, section 3.3.

95.2 Audible and visual alarms:
Field Devices, Audible/Visual Alarm Installation, section 3.4.

95.3 Power supply (including battery backup): Hardware, Power Distribution Electrical Connections,
section 2.7.4.

95.4 Remote RESET pushbutton.

» CROWCON 22

Detecting Gas



Gasmonitor+ Installation, Operation and Maintenance Manual

2.6 Relay Module

2.6.1 Description

Optional Relay Modules may be fitted to the system to provide individual channel alarm relay outputs including gas and
fire alarms and a fault signal. These relays are controlled by the individual gas and fire input cards (see Appendix A and
B for configuration and options).

Alternatively Relay Modules may be fitted to the system to provide up to 16 grouped alarm relay outputs (Voted Relay
outputs). Grouped or voted relays are controlled by the Display Module (see Appendix A and B for configuration and
options).

The Relay Module includes 8 x DPCO (Double Pole Change Over) relays and necessary screw terminal for customer
use.

A yellow LED next to each relay indicates the relay status (LED on = energised, LED off = de-energised).

Figure 17 gives a general view of a Relay Module.

B

Figure 17: Relay Module General View

2.6.2 Mounting Detail

Relay Modules are mounted on standard TS32 or TS35 DIN rail in the control cabinet. Figure 18 gives the overall
mounting detail.
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Figure 18: Relay Module Mounting Detail (mm)
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2.6.3 Electrical Connections (General)

The relay module is connected to the control rack motherboard via ribbon cable. The maximum length of ribbon cable

allowed is 10m.

Installation, Operation and Maintenance Manual

Each Relay Module contains 8 x DPCO relays rated 5A at 250 V ac (non inductive load).

All terminals are suitable for use with 0.5mm’ to 2.5mm’ cable.

Figure 19 summarises all available customer connections to a Relay Module.
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Figure 19: Relay Module Terminal Detail

This is an electrical interconnection diagram only. The actual physical layout of terminals is as shown in

Figure 18.

2.6.3.1 Electrical Connections (Individual Channel Alarms — Gas Only)

The Universal Gas Input Card can drive individual channel relays mounted on the Relay Module (see Universal Gas
Input Card, Routine Operation, Individual Channel Alarm Relays, section 2.3.2.3). Figure 20 summarises the

connections.
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Figure 20: Relay Module Electrical Connections
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2.6.3.2 Electrical Connections (Individual Channel Alarms — Fire Only)

The Twin Zone Fire Input Card can drive individual channel relays mounted on the Relay Module (see Twin Zone Fire
Input Card, Routine Operation, Individual Channel and Zone Alarm Relays, section 2.4.2.3). Figure 21 summarises the

connections.

MOTHERBOARD
LEVEL1 | [ LEveL2 | [ LEveLs | [ FauT || voTinG
CHANNEL 1| | ] 1 11 1 1 |1
8 '8 |8 8 8
9 9 9 9 9
CHANNEL 16| | |16 16 - |1e 16 REL
FIRE FIRE FAULT FAULT VOTING
ALARM  ALARM  ALARM  ALARM
ZONE1 ~ ZONE2  ZONE2  ZONE

Figure 21: Relay Module Electrical Connections

2.6.3.3 Electrical Connections (Voted Relays)

The Display Module can drive individual Voted Relays mounted on the Relay Module (see Display Module, Routine
Operation, Voted Relay Operation, section 2.2.2.3). Figure 22 summarises the connections.
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Figure 22: Relay Module Electrical Connections (Voted Relays)
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2.7 Power Distribution

The following section describes the power distribution of a Gasmonitor+ gas and fire system with one control rack only.
A Gasmonitor+ gas and fire control system may include more than one control rack and such systems can share Power
Supply Units and standby batteries. For further details on the power distribution requirements of ‘large’ systems please
contact Crowcon.

2.7.1 Description

As standard each Gasmonitor+ control rack is supplied with a Power Module, a suitably sized Power Supply Unit, an
Input/Output Module and standby batteries for battery backup.

A Gasmonitor+ gas and fire control rack requires a clean supply of 18-30Vdc to operate correctly. The current
consumption depends on the configuration of the system, i.e., number of detectors, relays and field devices.

The Power Module is mounted in the control rack. It accepts a nominal 24Vdc supply smoothes and filters it before
distribution to control cards via the motherboard.

The Power Module also holds system fuses and driving circuitry for dedicated audible/visual field devices.

A Gasmonitor+ gas and fire system may be powered from a main supply of 100-260Vac, 50/60Hz. Depending upon the
system configuration a 150W or 300W Power Supply Unit is mounted in the control cabinet and is used to convert the
main supply to 24Vdc (nominally). See Power Distribution, Calculation of Power Supply Requirements and Battery
Backup, Example Power/Battery Backup Calculation, section 2.7.5, for calculating power supply requirements.

Each Gasmonitor+ control rack is supplied with two 12Vdc, 7Ah sealed lead acid batteries (wired in series to provide a
24Vdc, 7Ah backup supply). The available backup time depends on the configuration of the system. See Power
Distribution, Calculation of Power Supply Requirements and Battery Backup, Example Power/Battery Backup
Calculation Step 3, in section 2.7.5.2, for typical backup calculations.

2.7.2 Routine Operation

If the main ac power supply is lost, the system automatically switches over to the stand-by battery operation.

The Display Module monitors the battery voltage until it has discharged to a point where any further discharge will
prevent the operation of the system. At this stage, the internal audible alarm is initiated (this can be accepted by pressing
the RESET button on the Display Module) and the message “DC IN nn.nn VOLTS” is displayed on the Display
Module.

If loss of power continues, the battery isolation relay on the Input/Output Module disconnects the stand-by battery from
the control rack to prevent it from being over-discharged and permanently damaged.

Under total power failure all system set up, configuration and logged data is protected by means of a battery-backed
RAM in the Display Module.

During periods of power loss, further data will not be logged until power is reinstated.

Detectors have a warm-up time when power is initially connected, or reconnected after a power loss. During this period,
detector signals may not be reliable.
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2.7.3 Mounting Detail
2.7.3.1 Power Module
The Power Module is shown in Figure 23.
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Figure 23: Power Module General Arrangement

The Power Module Slots into the control rack behind the Display Module. See Figure 24 for detail.
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Figure 24: Power Module Mounting Detail
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2.7.3.2 Power Supply Unit

One of two standard Power Supply Units may be supplied depending on the system configuration. Both are mounted in
the control cabinet.

Crowcon Part No. Input Power Output

E01546 100-120Vac 150W 27.6Vdc
220-240Vac
50/60Hz
Switch
selectable

100-260Vac
E01547 50/60Hz 300W 27.6Vdc
Auto-ranging

Figure 26 details the mounting arrangements of these Power Supply Units.
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Figure 25 (b): 150W Power Supply Mounting Detail (mm)
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2.7.3.3 Batteries

Figure 26 shows the overall dimensions of a 12V, 7Ah battery. Fixing details in the control cabinet vary from system to
system.

Figure 26: Battery Dimensions (mm)

2.7.4 Electrical Connections

Figure 27 details the typical power supply connections for a Gasmonitor+ gas and fire control system.
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Figure 27: Power Distribution/Electrical Connections
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2.7.5 Calculation of Power Supply Requirements and Battery Backup

Installation, Operation and Maintenance Manual

Each system is different. The following section provides a logical method of calculating power requirements and battery
backup times. The calculation should be repeated for each specific system configuration.

2.7.5.1 Typical Power Consumption of Gasmonitor+ Modules
Table 1 below details the typical power consumption of Gasmonitor+ modules and some field equipment. The Quiescent

Current quoted is the current drawn at 24Vdc (nominally) by the module with no alarms present. The Alarm Current is

the current drawn with all alarms activated.

* Current consumption may vary depending on type of detector fitted. Contact Crowcon for further information.

Module Quiescent Current Alarm Current (mA)
(mA)

19” rack, Display Module | 100mA 120mA

and Input/Output Module

Universal Gas Input Card | 45mA* 75mA*

With Toxic Detector

Universal Gas Input Card | 325mA* 355mA*

With Flammable Detector

Twin Zone Fire Input 150mA (75mA per zone) | 180mA (90mA per

Card Zone)

Relay Module N/A 160mA (20mA per
relay)

Audible Alarm N/A 120mA

Visual Alarm N/A 150mA

2.7.5.2 Example Power/Battery Backup Calculation

A Gasmonitor+ system has been supplied to monitor eight points for flammable gas and raise an audible/visual alarm
should gas be detected. What size power supply should be used? How long will the standard battery backup last should
mains power fail?

Step 1: Calculate maximum current consumption of the system

Module Q’ty Per Module Total For System
Quiescent | Alarm | Quiescent Alarm
Current | Curren | Current Current
(mA) t (mA) (mA) (mA)
19” rack, Display 1 100mA 120mA | 100mA 120mA
Module and
Input/Output Module
Universal Gas Input 8 325mA 355mA 2600mA 2840mA
Card With
Flammable Detector
Audible Alarm 1 - 120mA - 120mA
Visual Alarm 1 - 150mA - 150mA
Total Current Consumption (mA) | 2700mA 3230mA
Total Current Consumption (A) | 2.7A 3.3A
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Step 2 : Size the Power Supply Unit

When the mains supply is healthy the Power Supply Unit must be able to power the system in full alarm (3.3A) and
trickle charge the batteries. 10% of the battery capacity should be allocated to the charging of the batteries.

Total current consumption of the system under full alarm = 3.3A
Additional current required to charge batteries = 0.7A (Assuming 7Ah batteries are used)
Total current to be supplied by Power Supply Unit = 4A @ 27.6Vdc

Assuming a power Supply Unit efficiency of 80% then the minimum power supply requirement is (4 x 27.6)/80% =
138W.

In this example the system would be fitted with a 300W Power Supply Unit.

Step 3 : Calculate the battery backup time
A standard system is fitted with 2 x 12Vdc, 7Ah batteries wired in series to provide 24Vdc, 7Ah worth of battery backup.

Note: Battery amp-hour ratings are specified with no more than 10% of maximum load applied i.e. a 7Ah battery will
last for 10hours @ 700mA. As more current is drawn so the capacity is de-rated. Typical de-rating factors are:

% of maximum de-rating factor
<10% 1

10% - 30% 0.75

30% - 100% 0.58

The backup time should no alarms occur = 7Ah/2.7A * 0.58 = 1 hrs, 30 mins The backup time under full alarm =
7Ah/3.3A *0.58 = 1 hrs, 13 mins

The above calculations are based on a worst case scenario, as it is unlikely that all channels will go into full alarm at the
same time.

3 FIELD DEVICES
3.1 General

Prior to installing field devices users should be familiar with the operation and configuration of Gasmonitor+ using the
Display Module pushbuttons and Panels Pro software. Detailed operating instructions are given in Appendices A and B.

Crowcon recommend that the installation of a Gasmonitor+ system is carried out by people with experience of installing
electrical equipment in potentially hazardous atmospheres.

Local regulations and installation practices vary from country to country. The relevant codes of practice in the country
concerned should be observed. Further advice is available from Crowcon if required.

Equipment may be mounted in potentially explosive atmospheres. Check that the equipment to be installed is suitable for
the area classification. Site procedures should be followed before attempting installation or maintenance of any field
device.

Gasmonitor+ may be configured to shutdown plant automatically. Outputs should be isolated so as to prevent spurious
trips wherever possible. If in doubt seek advice from site personnel before proceeding.

Always read the Installation, Operating and Maintenance Instructions supplied with the field device before attempting
installation or maintenance.

Dummy loads can be fitted in place of detector heads for test purposes. See section 3.3.3.6.
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3.2 Gas Detector Installation and Operation

3.2.1 Approved Gas Detectors

Installation, Operation and Maintenance Manual

Crowcon manufacture a wide range of flammable and toxic gas detectors. The Gasmonitor+ Universal Gas Input Card is
able to control all detectors manufactured by Crowcon.

The following list details detectors currently manufactured by Crowcon for use with Gasmonitor+.

Product Name

Type of Detector

Typical Range/Gas

FLAMMABLE GAS DETECTORS

Xsafe

3-wire mV or 4-20mA
output.

Safe area only

0-100% LEL
Methane, propane

Xgard Type 3

Pellistor/catalytic bead.
3 wire mV bridge output.
Flameproof.

0-100% LEL. Most
flammable gases.

Xgard Type 4

Pellistor/catalytic bead.
3 wire mV bridge output.
Flameproof.

0-100% LEL. Most
flammable gases.

Xgard Type 5

Pellistor/catalytic bead.

3 wire sink or source 4-
20mA output.

Flameproof.

0-100% LEL. Most
flammable gases.

Flamgard Plus

Pellistor/catalytic bead.
3 wire sink or source 4-

0-100% LEL.
Most flammable gases

2 wire 4-20mA loop
powered.

Intrinsically safe.

20mA output.
Flameproof.
Xgard IR Infrared. 0-100% LEL
3 wire sink or source 4- Most hydrocarbon gases.
20mA output.
Flameproof.
IRmax Infrared. 0-100% LEL
3 wire sink and source 4- | Wide range of
20mA hydrocarbon gases and
Flameproof. vapours.
TOXIC GAS DETECTORS
TXgard 1S+ Electrochemical. Various ranges.

Most toxic gases and
oxygen.

Xgard Type 1

Electrochemical.

2 wire 4-20mA loop
powered.

Intrinsically safe

Various ranges

Most toxic gases and
oxygen.

Xgard Type 2

Electrochemical

2-wire 4-20 mA loop
powered

Flameproof

Various ranges. Oxygen,
carbon monoxide, and
hydrogen sulphide only.
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Product Name Type of Detector Typical Range/Gas
TXgard Plus Electrochemical. Various ranges. Oxygen,
3 wire sink or source 4- carbon monoxide and
20mA output. hydrogen sulphide only.
Flameproof.
OTHER
XgardlQ Intelligent transmitter Flammable gases (IR

and pellistor sensors)
Toxic gases & oxygen

TCgard Thermal conductivity. 0-100% wv.
3 wire sink or source 4- Suitable binary gases
20mA output. only.
Flameproof.

F-Gas Detector Infrared. Freons

3 wire source.
Safe area only.

Detectors not listed may still be used with Gasmonitor+. For further details contact Crowcon.

SFs

3.2.2 Detector Location

There are no rules which dictate the siting and location of detectors, however, considerable guidance is available from BS
EN 50073:1999 ‘Guide for Selection, Installation, Use and Maintenance of Apparatus for the Detection and
Measurement of Combustible Gases or Oxygen’. Similar international codes of practice may be used where applicable.

In addition certain regulatory bodies publish specifications giving minimum gas detection requirements for specific
applications.

The detector should be mounted where the gas is most likely to be present. The following points should be noted when
locating gas detectors:

To detect gases which are lighter than air, e.g., methane, detectors should be mounted at high level and Crowcon
recommend the use of a Collector Cone.

To detect heavier than air gases, e.g., butane, detectors should be mounted at low level. The use of additional sampling
equipment such as the Xgard ESU may improve the detection rate of heavier than air gases. Contact Crowcon for details.

To detect gases with similar weight to air, e.g., hydrogen sulphide mount the detector at normal breathing height.

Mounting of oxygen detectors requires knowledge of the gas displacing the oxygen. E.qg., carbon dioxide is heavier than
air and will displace oxygen at a low level. Under these circumstances oxygen detectors should be placed at low level.

When locating detectors consider the possible damage caused by natural events, e.g., rain or flooding. For detectors
mounted outdoors Crowcon recommend the use of a Weatherproof Caps and Spray Deflectors.

Consider ease of access for functional testing and servicing.

Consider how the escaping gas may behave due to natural or forced air currents. Mount detectors in ventilation ducts if
appropriate.

Consider the process conditions. Gases that are normally heavier than air, but released from a process line that is at an
elevated temperature and/or under pressure may rise rather than fall.

The placement of the sensors should be determined following the advice of experts having specialist knowledge of gas
dispersion, experts having a knowledge of the process plant system and equipment involved, safety and engineering
personnel. The agreement reached on the locations of sensors should be recorded.
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3.2.3 Set-up and Operation: 3 wire mV bridge devices

3.2.3.1 General

These detectors are all pellistor/catalytic bead type and operate on the Wheatstone bridge principle. The detectors are 3
wire and provide a mV output proportional to the gas concentration. For details on each type of gas detector please refer
to the relevant Installation, Operating and Maintenance Instructions provided with each detector.

These detectors are simple devices, i.e., these detectors must be used with a dedicated control card to supply power and
process the signal before raising alarms should gas be detected.

3.2.3.2 Cabling Requirement

Cabling to the detector must be in accordance with the recognised standards of the appropriate authority in the country
concerned and meet the electrical requirements of the detector.

Crowcon recommend the use of steel wire armoured (SWA) cable and suitable explosion proof glands must be used.
Alternative cabling techniques, such as steel conduit, may be acceptable provided appropriate standards are met.

The maximum acceptable loop resistance is 36 Ohms. The following table summarises the maximum cable length
allowed for up to 2.5mm’ cross sectional area (c.s.a.) cable.

Typical Typical Loop
c.s.a. Resistance per Resistance per Maximum Cable
(mme) : Km of Cable Km of Cable Length (m) 2
(Ohms) (Ohms)
0.5 (20) 39.0 78.0 400 (1312)
1.0 (17) 18.1 36.2 900 (2952)
1.5 (15) 12.1 24.2 1400 (4592)
2.5(13) 8.0 16.0 2000 (6560)

Notes:
1Approximate c.s.a. in awg given in brackets.

zApproximate distance in feet given in brackets.

3.2.4 Earthing

The junction box and cable armour must be earthed at either the detector or control panel to limit the effects of radio
frequency interference. It is good practice to provide the earth connection at the safe area only, so as to avoid earth loops.
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3.2.5 Universal Gas Input Card Jumper Settings

For details of all jumper settings refer to Hardware, Universal Gas Input Card Jumper Settings, section 2.3.5.

As standard the jumper settings required are:

Alternative LK 2 and LK 3 settings may be required. Refer to Hardware, Universal Gas Input Card Jumper Settings,

section 2.3.5.

3.2.6 Electrical Connections

Figure 28 details typical electrical connections to be made to the Input/Output Module.

Note:

Allocation of detector type to channel is indicative only. Any detector type can be connected to any channel.

Link Position
LK1 None
LK 2 E I, K, E-F, I,
K-L
LK 3 STD
LK 4 PELL
LK 5 REG
LK 6and7 24V CIC

For further termination detail refer to Figure 16.

NOTE : EACH DETECTOR EARTHED

IN SAME MANNER AS
CHANNEL 3
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Figure 28: Gasmonitor+ 3-wire mV bridge type gas detectors
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3.2.7 Setting to Work

Setting to work requires that the system has been turned on and allowed to stabilise for at least 2 hours.

Each pellistor/catalytic bead type flammable gas detector requires the correct head voltage to be applied across terminals
1 and 3 (Figure 28). The detector Installation, Operation and Maintenance Instructions will detail the correct head voltage
for the type of detector installed.

It is assumed that the detector has been powered and allowed to stabilise for at least 2 hours.
To set the head voltage:

1. Inhibit the input card to be adjusted by pressing the INHIBIT button on the input card and the RESET button on the
Display Module simultaneously.

Open the drop down front panel of the control rack by loosening the three fixing screws (see Figure 3).

Using the four pushbuttons on the Display Module select SET FLAMMABLE HEAD on the menu system (see
Appendix A).

Using the four pushbuttons on the Display Module select the channel to be set up.

At this point one LED on the bar graph of the input card to be set up may or may not illuminate.

Measure the head volts at the detector across terminals 1 and 3 using a digital voltmeter (DVM).

Using an instrument screw driver adjust the HEAD CURRENT potentiometer (see Figure 10) on the input card until
the DVM measures the correct head voltage at the detector.

8. Using the instrument screw driver adjust the HEAD BALANCE potentiometer (see Figure 10) on the input card until
the LED on the bar graph is positioned centrally. When centred the LED will turn off.

9. Close the drop down front panel and return the Display Module and input card to normal operation using the front
panel pushbuttons.

10. The input card and remote gas detector are now set up for correct operation and are ready to be calibrated.

w N

N o gk

3.2.7.1 Calibration

Calibration may be performed via the four pushbuttons or the Panels Pro software. Where single channels require
calibration Crowcon recommend the following procedure. Where many channels are to be calibrated Crowcon
recommend the use of Panels Pro.

Calibration gas and accessories are available from Crowcon.

When calibrating an input card and detector for the first time Crowcon recommend that two persons be used, one at the
detector and the other at the control panel. When gas is applied to the detector in the field the person at the control panel
can check that the detector is connected to the correct input card by observing the gas reading or bar graph on the front

panel.

Once the link between the detector and input card has been proved one person can carry out future calibrations and
routine functional testing (see Routine Functional Testing, section 3.2.7.2).

To calibrate the detector:

1. Inhibit the input card of the detector to be calibrated by pressing the INHIBIT button on the input card and the
RESET button on the Display Module simultaneously.

2. Ensure that the detector to be calibrated is in clean air. It may be necessary to apply compressed air to the detector at a
flow rate of 0.5 litres per minute if flammable gas is permanently present in the area where the detector is mounted.

3. Using the four pushbuttons on the Display Module select ZERO?
Using the four pushbuttons on the Display Module select the channel to be zeroed.
5. Zero the channel by following the commands on the Display Module. On completion the message ‘Zero successful’ is
displayed.
Using the four pushbuttons on the Display Module select CALIBRATE?
. Using the four pushbuttons on the Display Module select the channel to be calibrated.
8. Apply calibration gas to the detector (typically 50% LEL flammable gas in air) at a flow rate of 0.5 litres per minute.
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9. Allow the gas level reading on the Display Module to stabilise and then adjust the displayed value by pressing the UP
and DOWN pushbuttons on the Display Module until the displayed value corresponds to the calibration gas applied.

10. Press the YES button on the Display Module to calibrate the channel.
11. The detector and input card are now configured and calibrated correctly.
12. Return the Display Module and input card to normal operation using the pushbuttons mounted on the front panel.

3.2.7.2 Routine Functional Testing

Crowcon recommend that detectors be routinely checked to ensure correct calibration and operation. This should be
carried out at least every 6 months, however, site procedures may stipulate more frequent checks.

The following routine is supplied for information only:

1. Inhibitall input cards in any single control rack by pressing the INHIBIT button on each input card and the RESET
button on the Display Module simultaneously.

2. Ensure that the detectors to be checked are in clean air and re-zero as necessary.
Using the four pushbuttons on the Display Module select HOLDALL CAL?

4. Pressing the YES button instructs the Display Module to log the peak gas reading from each input card. The message
‘Collecting Peaks’ is displayed during this operation.

5. Apply calibration gas to each detector to be checked in turn and return to the control panel.

6. Pressing the DONE button on the Display Module displays the message ‘ADJ Chl > XXX?’ where XXX is the name
given to that channel.

7. Upon pressing the YES button on the Display Module the user may adjust the reading by pressing them UP and
DOWN buttons until the reading displayed matches the calibration gas used.

8. Press the YES button on the Display Module to calibrate the channel.
9. This can be repeated for each channel in the control rack.

10. Once the system has been fully checked return the Display Module and input cards to normal operation using the
pushbuttons mounted on the front panel.

3.2.8 Set-up and Operation:
3 wire 4-20 mA devices

3.2.8.1 General
These detectors operate on various different principles including pellistor/catalytic bead, electrochemical and infrared.

Each detector includes a local amplifier which accepts power from the Universal Gas Input Card and provides a 4-20 mA
output proportional to the gas concentration at the detector.

The following instructions assume that each detector has been configured in a 3 wire, 4-20 mA source configuration.

These detectors must be calibrated independently of the Gasmonitor+ control system. For details on each type of gas
detector please refer to the relevant Installation, Operating and Maintenance Instructions provided with each detector.

3.2.8.2 Cabling Requirement

Cabling to the detector must be in accordance with the recognised standards of the appropriate authority in the country
concerned and meet the electrical requirements of the detector.

Crowcon recommend the use of steel wire armoured (SWA) cable and suitable explosion proof glands must be used.
Alternative cabling techniques, such as steel conduit, may be acceptable provided appropriate standards are met.

The minimum acceptable supply voltage measured at the detector and the maximum current drawn by that detector is
different for each device. Gasmonitor+ supplies a guaranteed minimum supply voltage of 22 Vdc. Please refer to the
relevant Installation, Operating and Maintenance Instructions provided with each detector to calculate the maximum

cable distances allowed for different cable types.
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3.2.8.3 Earthing

The junction box and cable armour must be earthed at either the detector or control panel to limit the effects of radio

Installation, Operation and Maintenance Manual

frequency interference. It is good practice to provide the earth connection at the safe area only, so as to avoid earth loops.

3.2.8.4 Universal Gas Input Card Jumper Settings

For details of all jumper settings refer to Hardware, Universal Gas Input Card Jumper Settings, section 2.3.5.

As standard the jumper settings required are:

Alternative LK 2 and LK 3 settings may be required. Refer to Hardware, Universal Gas Input Card Jumper Settings,

section 2.3.5.

Link Position
LK1 B, D, B-C,D-E
LK 2 E, I, KE-F, I-J, K-
L

LK 3 STD
LK 4 4-20
LK 5 24V

LK 6and 7 24V CIC

3.2.8.5 Electrical Connections
Figure 29 details typical electrical connections to be made to the Input/Output Module.

Note:

Allocation of detector type to channel is indicative only. Any detector type can be connected to any channel.

For further termination detail refer to Figure 16.

NOTE : EACH DETECTOR EARTHED
IN SAME MANNER AS SHOWN FOR
CHANNEL 7
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AREA INPUT CARD /10 MODULE.
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Figure 29: Gasmonitor+ to 3-wire 4-20 mA type detectors
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3.2.8.6 Setting to Work

The detector must be calibrated before calibration of the associated input card. For calibration details of each detector
please refer to the relevant Installation, Operating and Maintenance Instructions provided with each detector.

3.2.8.7 Calibration

Calibration of the input card may be performed via the four pushbuttons or the Panels Pro software. Where single
channels require calibration Crowcon recommend the following procedure. Where many channels are to be calibrated
Crowcon recommend the use of Panels Pro.

Calibration gas and accessories are available from Crowcon.

When calibrating an input card and detector for the first time Crowcon recommend that two persons be used, one at the
detector and the other at the control panel. When gas is applied to the detector in the field the person at the control panel
can check that the detector is connected to the correct input card by observing the gas reading or bar graph on the front
panel.

Once the link between the detector and input card has been proved one person can carry out future calibrations and
routine functional testing (see section 3.2.8.8).

To calibrate the input card for use with a 4-20mA type detector:

1. Inhibit the input card of the channel to be calibrated by pressing the INHIBIT button on the input card and the
RESET button on the Display Module simultaneously.

Ensure that the associated detector is reading zero gas level, i.e., output is 4 mA.

Using the four pushbuttons on the Display Module select ZERO?

Using the four pushbuttons on the Display Module select the channel to be zeroed.

Zero the channel by following the commands on the Display Module. On completion the message ‘Zero successful’
is displayed.

Using the four pushbuttons on the Display Module select CALIBRATE?

Using the four pushbuttons on the Display Module select the channel to be calibrated.

Apply calibration gas to the detector (normally half scale).

Allow the gas level reading on the Display Module to stabilise and then adjust the displayed value by pressing the
UP and DOWN pushbuttons on the Display Module until the displayed value corresponds to the calibration gas
applied.

10. Press the YES button on the Display Module to calibrate the channel.
11. The detector and input card are now configured and calibrated correctly.
12. Return the Display Module and input card to normal operation using the pushbuttons mounted on the front panel.

ok~ wn
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3.2.8.8 Routine Functional Testing

Crowcon recommend that detectors be routinely checked to ensure correct calibration and operation. This should be
carried out at least every 6 months, however, site procedures may stipulate more frequent checks.

One person may check a detector with a local amplifier at the detector and no adjustment at the control panel should be
required.

Depending on the detector functionality it may be necessary to inhibit the associated input card before attempting routine
functional testing of the detector.

For detailed instructions on the routine functional testing of the detectors please refer to the relevant Installation,
Operating and Maintenance Instructions provided with each detector.

The calibration of the input card should be checked annually as a minimum. To check the input cards calibration:

1. Inhibitall input cards in any single control rack by pressing the
INHIBIT button on each input card and the RESET button on the
Display Module simultaneously.

2. Ensure that the detectors are reading zero gas, i.e., detector output set to 4mA.
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3. Using the four pushbuttons on the Display Module re-zero each input card as necessary.
Using the four pushbuttons on the Display Module select HOLDALL CAL?

5. Pressing the YES button instructs the Display Module to log the peak gas reading from each input card. The message
‘Collecting Peaks’ is displayed during this operation.

6. Apply calibration gas to each detector in turn and return to the control panel.

7. Pressing the DONE button on the Display Module displays the message ‘ADJ Chl > XXX?’ where XXX is the name
given to that channel.

8. Upon pressing the YES button on the Display Module the user may
adjust the reading by pressing them UP and DOWN buttons until the
reading displayed matches the calibration gas used.

9. Press the YES button on the Display Module to calibrate the channel.
10. This can be repeated for each channel in the control rack.

11. Once the system has been fully checked return the Display Module and input cards to normal operation using the
pushbuttons mounted on the front panel.

3.2.9 Set-up and Operation:
2 wire 4-20 mA intrinsically safe devices

3.2.9.1 General
These devices may be fitted with various electrochemical sensors to monitor toxic gases and oxygen.

Each detector is 4-20mA loop powered and includes a local amplifier. The 4-20 mA output is proportional to the gas
concentration at the detector. Such devices are sink only.

The detectors must be calibrated independently of the Gasmonitor+ control system. For details on each type of gas
detector please refer to the relevant Installation, Operating and Maintenance Instructions provided with each detector.

The device must be used with a suitable line isolator, i.e., Zener barrier or galvanic isolator, when used in a hazardous
atmosphere.

3.2.9.2 Cabling Requirement

Cabling to the detector must be in accordance with the recognised standards of the appropriate authority in the country
concerned and meet the electrical requirements of the detector.

Crowcon recommend the use of twisted pair cable with overall screen and sheath. Suitable weatherproof glands must be
used.

Alternative cabling techniques, such as steel conduit, may be acceptable provided appropriate standards are met.

The maximum cable distance allowed is dependent upon the installation, i.e., whether Zener barriers or galvanic isolators
are required or not.

The following table summarises the maximum theoretical cable distance for different installations.

c.s.a. Typical Loop Maximum Cable Length
(mm?) Resistance
per Km of No Barrier Zener Galvanic
Cable Barrier Isolator
(Ohms)
0.5 78.0 2.9 Km 1.0 Km 2.9 Km
1.0 36.2 6.3 Km 2.2 Km 6.3 Km
15 24.2 9.5 Km 3.3Km 9.5 Km
2.5 16.0 14.3 Km 5.0 Km 14.3 Km
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This table was calculated given:

The maximum loop resistance allowed by Gasmonitor+ = 820 Ohms
Input card sense resistor = 250 Ohms

Minimum acceptable supply voltage at detector = 10 V dc
Maximum current drawn by detector = 25 mA

Inherent loop resistance of Zener barrier = 300 Ohms

3.2.9.3 Earthing
It is essential to observe the correct earthing arrangement when using intrinsically safe gas detectors.

When the detector is mounted in a safe area (no line isolators), or is used with a galvanic isolator, the junction box and
cable screen must be earthed at either the detector or control panel to limit the effects of radio frequency interference. It
is good practice to provide the earth connection at the safe area only, so as to avoid earth loops.

When the detector is used with a Zener barrier a certified IS earth is required at the Zener barrier. The junction box and
cable screen must be earthed at the IS earth to meet intrinsic safety requirements and to limit the effects of radio
frequency interference.

When Zener barriers are used the link GND2 must be removed from the motherboard of the 19 control rack.

3.2.9.4 Universal Gas Input Card Jumper Settings
For details of all jumper settings refer to Hardware, Universal Gas Input Card Jumper Settings, section 2.3.5.

The following table summarises the link settings required when using 2 wire 420 mA devices with a Universal Gas Input
Card.

Link Link Position
No Barrier , Dual Galvanic Isolator
Barrier or Zener
Barrier
LK1 A C A-B,C-D B, D, B-C, D-E
LK 2 E, I, K, E-F, I-J, K-L E, land K
LK 3 None None
LK 4 4-20 4-20
LK 5 24V 24V
LK 6 and 7 24V C/C 24V C/C

Alternative LK 2 settings may be required. Refer to Hardware, Universal Gas Input Card Jumper Settings, section 2.3.5.
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3.2.9.5 Electrical Connections
Figure 31 details typical electrical connections to be made to the Input/Output Module for different installation methods.

Note:
Allocation of detector type to channel is indicative only. Any detector type can be connected to any channel.

For further termination detail refer to Figure 16.
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Figure 30 (a): Gasmonitor+ to 2-wire type current sink (loop powered) detector
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Contact Crowcon for advice on connecting via alternative barriers.
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3.2.9.6 Setting to Work

The detector must be calibrated before calibration of the associated input card. For calibration details of each detector
please refer to the Installation, Operating and Maintenance Instructions provided with each detector.

3.2.9.7 Calibration

Calibration of the input card may be performed via the four pushbuttons or the Panels Pro software. Where single
channels require calibration Crowcon recommend the following procedure. Where many channels are to be calibrated
Crowcon recommend the use of Panels Pro.

Calibration gas and accessories are available from Crowcon.

When calibrating an input card and detector for the first time Crowcon recommend that two persons be used, one at the
detector and the other at the control panel. When gas is applied to the detector in the field the person at the control panel
can check that the detector is connected to the correct input card by observing the gas reading or bar graph on the front
panel.

Once the link between the detector and input card has been proved one person can carry out future calibrations and
routine functional testing (see Routine Functional Testing, section 3.2.9.8).

To calibrate the input card for use with 2 wire 4-20 mA detector:

1. Inhibit the input card of the channel to be calibrated by pressing the INHIBIT button on the input card and the RESET
button on the Display Module simultaneously.

2. Ensure that the associated detector is reading zero gas level, i.e., output is 4 mA. For an oxygen sensor, the sensor
must be disconnected from the current amplifier at the detector head while this reading is made.

3. Using the four pushbuttons on the Display Module select ZERO?

4. Using the four pushbuttons on the Display Module select the channel to be zeroed.

5. Zero the channel by following the commands on the Display Module. On completion the message ‘Zero successful’ is
displayed.

6. Using the four pushbuttons on the Display Module select CALIBRATE?

7. Using the four pushbuttons on the Display Module select the channel to be calibrated.

8. Apply calibration gas to the detector (normally half scale).

9. Allow the gas level reading on the Display Module to stabilise and then adjust the displayed value by pressing the UP
and DOWN pushbuttons on the Display Module until the displayed value corresponds to the calibration gas applied.

10. Press the YES button on the Display Module to calibrate the channel.

11. The detector and input card are now configured and calibrated correctly.

Return the Display Module and input card to normal operation using the pushbuttons mounted on the front panel.

3.2.9.8 Routine Functional Testing

Crowcon recommend that detectors be routinely checked to ensure correct calibration and operation. This should be
carried out at least every 6 months, however, site procedures may stipulate more frequent checks.

Only one person is required to check a detector fitted with a local amplifier and no adjustment at the control panel should
be required.

Depending on the detector functionality it may be necessary to inhibit the associated input card before attempting routine
functional testing of the detector.

For detailed instructions on the routine functional testing of the detectors please refer to the relevant Installation,
Operating and Maintenance Instructions provided with each detector.

The calibration of the input card should be checked annually as a minimum. To check the input cards calibration:

1. Inhibit all input cards in any single control rack by pressing the INHIBIT button on each input card and the RESET
button on the Display Module simultaneously.
2. Ensure that the detectors are reading zero gas, i.e., detector output set to 4 mA.
3. Using the four pushbuttons on the Display Module re-zero each input card as necessary.
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4. Using the four pushbuttons on the Display Module select HOLDALL CAL?

5. Pressing the YES button instructs the Display Module to log the peak gas reading from each input card. The
message ‘Collecting Peaks’ is displayed during this operation.

6. Apply calibration gas to each detector in turn and return to the control panel.

7. Pressing the DONE button on the Display Module displays the message ‘ADJ Chl > XXX?” where XXX is the
name given to that channel.

8. Upon pressing the YES button on the Display Module the user may adjust the reading by pressing them UP and
DOWN buttons until the reading displayed matches the calibration gas used.

9. Press the YES button on the Display Module to calibrate the channel.
10. This can be repeated for each channel in the control rack.

11. Once the system has been fully checked return the Display Module and input cards to normal operation using the
pushbuttons mounted on the front panel.

3.2.10 Set-up and Operation:
2 wire 4-20 mA flameproof devices

3.2.10.1 General
2 wire 4-20 mA flameproof detectors may be fitted with various electrochemical sensors for toxic gases and oxygen.

Each detector is 4-20 mA loop powered and includes a local amplifier. The 4-20 mA output is proportional to the gas
concentration at the detector. The 2 wire 4-20 mA flameproof devices are 4-20 mA sink devices.

The 4-20 mA gas detectors must be calibrated independently of the Gasmonitor+ control system. For details please refer
to the relevant Installation, Operating and Maintenance Instructions provided with each detector.

3.2.10.2 Cabling Requirement

Cabling to the detector must be in accordance with the recognised standards of the appropriate authority in the country
concerned and meet the electrical requirements of the detector.

Crowcon recommend the use of steel wire armoured (SWA) cable and suitable explosion proof glands must be used.
Alternative cabling techniques, such as steel conduit, may be acceptable provided appropriate standards are met.

Gasmonitor+ supplies a guaranteed minimum supply voltage of 22 Vdc. Please refer to the relevant Installation,
Operating and Maintenance Instructions provided with each detector to calculate the maximum cable distances allowed
for different cable types.

3.2.10.3 Earthing

The junction box and cable armour must be earthed at either the detector or control panel to limit the effects of radio
frequency interference. It is good practice to provide the earth connection at the safe area only, so as to avoid earth loops.

3.2.10.4 Universal Gas Input Card Jumper Settings
For details of all jumper settings refer to Hardware, Universal Gas Input Card, Jumper Settings, section 2.3.5.

As standard the jumper settings required are:

Link Position
LK1 A C,A-B,C-D
LK 2 E I, K, E-F I-J, KL
LK 3 None
LK 4 4-20
LK 5 24V

LK 6and 7 24V C/C
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Alternative LK 2 and LK 3 settings may be required. Refer to Hardware, Universal Gas Input Card Jumper Settings ,
section 2.3.5.

3.2.10.5 Setting to Work

The detector must be calibrated before calibration of the associated input card. For calibration details of 4-20 mA gas
detectors please refer to the Installation, Operating and Maintenance Instructions provided with each detector.

3.2.10.6 Calibration

Calibration of the input card may be performed via the four pushbuttons or the Panels Pro software. Where single
channels require calibration Crowcon recommend the following procedure. Where many channels are to be calibrated
Crowcon recommend the use of Panels Pro.

Calibration gas and accessories are available from Crowcon.

When calibrating an input card and detector for the first time Crowcon recommend that two persons be used, one at the
detector and the other at the control panel. When gas is applied to the detector in the field the person at the control panel
can check that the detector is connected to the correct input card by observing the gas reading or bar graph on the front
panel.

Once the link between the detector and input card has been proved one person can carry out future calibrations and
routine functional testing (see Routine Functional Testing, section 3.2.9.8.

To calibrate the input card for use with a 4-20mA type detector:

1. Inhibit the input card of the channel to be calibrated by pressing the INHIBIT button on the input card and the
RESET button on the Display Module simultaneously.

2. Ensure that the associated detector is reading zero gas level, i.e., output is 4 mA. For an oxygen sensor, the sensor
must be disconnected from the current amplifier at the detector head.

3. Using the four pushbuttons on the Display Module select ZERO?

Using the four pushbuttons on the Display Module select the channel to be zeroed.

Zero the channel by following the commands on the Display Module. On completion the message ‘Zero successful’
is displayed.

Using the four pushbuttons on the Display Module select CALIBRATE?

Using the four pushbuttons on the Display Module select the channel to be calibrated.

Apply calibration gas to the detector (normally half scale).

Allow the gas level reading on the Display Module to stabilise and then adjust the displayed value by pressing the
UP and DOWN pushbuttons on the Display Module until the displayed value corresponds to the calibration gas
applied.

10. Press the YES button on the Display Module to calibrate the channel.
11. The detector and input card are now configured and calibrated correctly.
12. Return the Display Module and input card to normal operation using the pushbuttons mounted on the front panel.
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3.2.10.7 Routine Functional Testing

Crowcon recommend that detectors be routinely checked to ensure correct calibration and operation. This should be
carried out at least every 6 months, however, site procedures may stipulate more frequent checks.

One person may check a detector with a local amplifier at the detector and no adjustment at the control panel should be
required.

Depending on the detector functionality it may be necessary to inhibit the associated input card before attempting routine
functional testing of the detector.

For detailed instructions on the routine functional testing of the detectors please refer to the relevant Installation,
Operating and Maintenance Instructions provided with each detector.

The calibration of the input card should be checked annually as a minimum. To check the input cards calibration:
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1. Inhibitall input cards in any single control rack by pressing the
INHIBIT button on each input card and the RESET button on the
Display Module simultaneously.

Ensure that the detectors are reading zero gas, i.e., detector output set to 4 mA.
Using the four pushbuttons on the Display Module re-zero each input card as necessary.
Using the four pushbuttons on the Display Module select HOLDALL CAL?

Pressing the YES button instructs the Display Module to log the peak gas reading from each input card. The
message ‘Collecting Peaks’ is displayed during this operation.

Apply calibration gas to each detector in turn and return to the control panel.

7. Pressing the DONE button on the Display Module displays the message ‘ADJ Chl > XXX?” where XXX is the
name given to that channel.

8. Upon pressing the YES button on the Display Module the user may adjust the reading by pressing them UP and
DOWN buttons until the reading displayed matches the calibration gas used.

9. Press the YES button on the Display Module to calibrate the channel.
10. This can be repeated for each channel in the control rack.

11. Once the system has been fully checked return the Display Module and input cards to normal operation using the
pushbuttons mounted on the front panel.

a kM wbd
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3.3 Fire Detector Installation and Operation

3.3.1 Approved Detectors

Gasmonitor+ has been designed primarily as a gas detection system. However, Gasmonitor+ may be used to control a
range of fire detection equipment.

Gasmonitor+ has been tested for use with the Series 65 and Orbis ranges of fire detectors available from Apollo. Other
manufacturer detectors may be suitable, contact Crowcon for further details.

A switch operating in series or parallel with sense resistors may represent a fire detector. This is shown in Figure 31.

+v

END OF LINE DEVICE

Rs

[

Rs

[

________ | (. —_—
Reolk8 ©Q ov
Rs = 4700
' CONTROL
FIRE DETECTORS EQUIPMENT

Figure 31: Fire Detection Circuit Schematic Representation

With no detectors in alarm (all switches open) a small current flows in the circuit through the end of line resistor (Reod).
If a short circuit or open circuit cable fault occurs, the current in the loop increases or decreases. The input card detects
this and a fault alarm is raised.
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Should a fire be detected (switch closes) then the current flowing in the loop changes and the input card detects this and a
fire alarm is raised.

Gasmonitor+ has been designed to operate fire detectors given the following characteristics of the Twin Zone Fire Input
Card.

Alarm Window Loop Current

Open circuit fault <25mA

Normal operation (no fire detected) 8 mAto 15 mA

Fire detected 20 mA to 53 mA

Short circuit fault > 58 mA

Up to 20 fire detection devices may be used on the same loop at any time. Devices on the loop may be mixed provided
electrical characteristics are compatible and fire regulations allow.

Where manual alarm call points or other switched devices are used series and end of line resistors should be fitted to
ensure correct alarm detection by the Twin Zone Fire Input Card (series resistor = 470 Ohms, end of line resistor = 1K8
Ohms)

3.3.2 Detector Location

It is beyond the scope of this manual to describe the rules and regulations governing the installation of fire detection
equipment.

Assistance and guidance should be sought from the governing body in the country concerned before fire detection
equipment is installed.

Further advice is available from Crowcon if required.
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3.3.3 Set-up Procedure: Generic to all Fire Detectors and Manual Alarm Call
Points

3.3.3.1 Cabling Requirement

Cabling to fire detectors must be in accordance with the recognised standards of the appropriate authority in the country
concerned and meet the electrical requirements of the detector.

Crowcon recommend the use of twisted pair, screened with overall protective sheath which is fireproof, e.g., Pirelli
FP200 or similar. Suitable weatherproof glands must be used.

Alternative cabling techniques, such as steel conduit, may be acceptable provided appropriate standards are met.

The maximum acceptable loop resistance is 100 Ohms. The following table summarises the maximum cable length
allowed for up to 1.0 mm’ cross sectional area (c.s.a.) cable.

Typical Typical Loop
c.s.a Resistance per Resistance per Km Maximum Cable
(mm?) 1 Km of Cable P Length (m) 2
of Cable (Ohms)
(Ohms)
0.5 (20) 39.0 78.0 1000 (3280)
1.0 (17) 18.1 36.2 2500 (8200)

Notes:
' Approximate c.s.a. in awg given in brackets.

" Approximate distance in feet given in brackets.

3.3.3.2 Earthing
It is essential to observe the correct earthing arrangement when using intrinsically safe fire detectors.

When mounted in a safe area (no line isolators), or is used with a galvanic isolator, the junction box and cable screen
must be earthed at either the detector or control panel to limit the effects of radio frequency interference. It is good
practice to provide the earth connection at the safe area only, so as to avoid earth loops.

When used with a Zener barrier a certified 1S earth is required at the Zener barrier. The cable screen must be earthed at
the IS earth to meet intrinsic safety requirements and to limit the effects of radio frequency interference.

When Zener barriers are used the link GND2 must be removed from the motherboard of the 19 control rack.

3.3.3.3 Twin Zone Fire Input Card Jumper Settings
When using Zener barriers ensure that the link LK1 on the Twin Zone Fire Input Card is fitted.

3.3.3.4 Electrical Connections
Figure 33 details the typical electrical connections to be made to the Input/Output Module.

For further termination detail refer to Figure 16.

3.3.3.5 Routine Functional Testing

Crowcon recommend that fire detectors be tested every 3 to 6 months. Site procedures may stipulate more frequent
testing.

For details on how to test different fire detectors please refer to the relevant Installation, Operation and Maintenance
Instructions provided with the detector.

Prior to carrying out functional tests it may be necessary to isolate automatic shutdown signals and/or inhibit the
associated input card to prevent accidental trips.
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Figure 32 (a): Gasmonitor+ to Series 65 Fire Detectors Wiring Detail (Safe Area Only)
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Figure 32 (b): Gasmonitor+ to Series 65 Fire Detectors Wiring Detail (Hazardous Area)
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3.3.3.6 Dummy Loads

For test purposes, and to prevent fault alarms on channels that have no heads connected, detectors can be simulated by
dummy resistive loads as shown below. Figure 33 (a) to (d) shows terminal numbers on the input/output module for

channel 1, but of course dummy loads can be fitted in the same manner to any channel.

J_ 60

61

62

Figure 33 (a): Pellistor 3-wire mV Bridge

60

6K2 0.5W for 4mA

61

Figure 33 (b): 4-20mA Current Sink — Toxics

60
6K2 0.5W for 4mA
61
Notes:
1 Current flows are approximate.
2 4-20mA input settings must be for external sink to utilise dummy loads.

Figure 33 (c): 4-20mA Current Sink — Oxygen

Two resistors 1K8 0.5W, one for each zone

61 Zone 2

62 Zone 1

Figure 33 (d): Fire Channels
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3.4 Audible/Visual Alarm Installation

3.4.1 Dedicated Drives for Audible/Visual Alarms

Gasmonitor+ is able to drive audible and visual alarms via common alarm relay outputs. The type and function of these
alarm devices is beyond the scope of this manual.

Gasmonitor+ includes four dedicated audible/visual alarm drives as detailed in Hardware, Display Module, Dedicated
Audible and Visual Alarm Drive Operation, section 2.2.2.2. These are shown in Figure 34.

Any 24Vdc field device may be driven by the dedicated outputs provided the maximum current drawn on each output is
less than 200mA. Each output is individually protected by a 200mA fuse.

3.4.1.1 Cabling Requirement

The type of cable used and the size of conductors should be chosen to suit the field device installed. Please refer to the
Installation, Operation and Maintenance Instructions of the audible/visual alarm to be used for details.

Cabling to the device must be in accordance with the recognised standards of the appropriate authority in the country
concerned and meet the electrical requirements of the device.

Gasmonitor+ supplies a guaranteed minimum supply voltage of 22 Vdc.

The open-collector output drives to audible/visual alarms are protected by 200mA fuses fitted within fused terminals
marked 51, 53, 54, 55 and the zero volt terminal 50. See diagram below.
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Figure 34: Dedicated Audible/Visual Alarm Drives

3.4.1.2 Earthing

For flameproof equipment, devices driven through galvanic isolators or equipment mounted in safe areas the junction
box of the field device and cable armour/screen must be earthed at either the detector or control panel to limit the effects
of radio frequency interference. It is good practice to provide the earth connection at the safe area only, so as to avoid
earth loops.

Where the field device is driven through a Zener barrier then the screen must be earthed at the IS earth at the barrier.
Remove link GND2 on the 19 rack motherboard when using Zener barriers.

3.4.1.3 Electrical Connections

Figure 35 details typical electrical connections to different audible and visual alarm devices available from Crowcon.
Other devices may be used as appropriate.

For further assistance please contact Crowcon.
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APPENDIX A DISPLAY MODULE MENU OPERATION

This Appendix should be read in conjunction with the relevant Set-up and Operation procedures given in Field Devices,

section 3.

Command

Description

Typical Display

Normal operation display as
shown.

Press ‘Up’ or ‘Down’ buttons to
cycle through channels fitted
with gas detectors.

Press ‘Config’ to display
the*>SELFTEST?’ menu.

>SELF TEST?

Press ‘YES’ to carry out self-test.
Successful completion proves the
integrity of the processors, their
communication and the
functionality of the LEDs.

Press ‘NO’ to display the
‘>BACKLIGHT?’ menu.

Press ‘QUIT’ to return to normal
operation.

Note

If no buttons are pressed then
the display will return to normal
operation after5 seconds.

>BACKLIGHT?

Press ‘YES’ to display the sub-
menu and then press ‘ON’ or
‘OFF’ to operate the backlight on
the display. Press ‘QUIT’ to
return to the “>BACKLIGHT?’
menu.

Press ‘NO’ to display the
‘>MORE?’menu.

Note:

If no buttons are pressed then

the display will return to normal
operation after5 seconds.
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Command

Description

Typical Display

>MORE?

This option enables access to
further menus which allow the
user to make simple
configuration changes.

Press ‘YES’ to proceed and the
display will go blank. The correct
password (press buttons in
sequence (1, 2, 3, 4 as shown on
diagram)) must be entered within
5 seconds, if not, the display will
return to normal operation.

If the password is entered
correctly the™>ZERO?’ option is
displayed.

Note:

The three red alarm LEDs will
flash rapidly to highlight that
the system Is permanently in
configuration mode until reset.
In this mode no common alarms
or Voted Relay outputs will
operate.

>ZERO?

To zero a channel:

. Press ‘YES’ to display >ZERO

Chl >XXX?.

. Press ‘NO’ to step to the channel

to be zeroed and then press
‘YES’.

. The message ‘Zero successful’

will be displayed.

. Press ‘CONT"’ to zero another

channel or ‘END’ to return to
normal operation.

Notes:

Ensure that gas is not present at
the detector before zeroing a
channel.

In the case of detectors with
local amplifiers ensure the
detector Is calibrated before
zeroing the input card.

Pellistor type flammable gas
detectors must be set up before
zero or calibration (see >SET
FLAMHEAD?’ menu).

lliti@l
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Command

Description

Typical Display

>ZERO?

Press ‘NO’ to display the
‘>CALIBRATE? menu.

nitor +

>CALIBRATE?

To calibrate a single channel:
Press ‘“YES’ to display *>CAL
ChI>XXX?".

Press ‘NO’ to step to the channel
to be calibrated and then press
‘YES’.

The message ‘CAL ChX>
XXX?>n.nn’ is displayed.
Apply calibration gas to the
detector andallow reading to
stabilise.

Press ‘Up’/’Down’ to adjust
reading ‘n.nn’ to read correctly.

Press ‘“YES’ to set the calibration.

The message ‘Calibrate success’
will be displayed. If not the
detector may need replacing.
Contact Crowcon for assistance.

Press ‘CONT”’ to calibrate
another channel or ‘END’ to
return to normal operation.

Notes:

Detectors with local amplifiers
should be calibrated before
calibrating the input card.

Pellistor type flammable gas
detectors must be set up before
zero or calibration (see >SET
FLAMHEAD?’ menu).

e
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Command

Description

Typical Display

>CALIBRATE?

Press ‘NO’ to display the
‘>HOLDALLCAL?’ menu.

>HOLD ALL CAL?

To calibrate multiple channels:

. Press “YES’ to display the

message ‘Collecting Peaks’.

. Apply calibration gas to each of

the detectors to be calibrated.
Allow time for detector to
respond and stabilize (typically
30 seconds).

. Press ‘Done’ to display the

‘ADJChN> XXX?” menu.

. Press ‘NO’ to step to the channel

to be calibrated and then press
‘YES’ to display ‘ADJ ChN>
XXX>n.nn’

. Press ‘Up’/’Down’ to adjust

reading ‘n.nn’ to read correctly
for the gas applied to that
channel.

. Press “YES’ to set the

calibration.

. The message ‘Calibrate success’

will be displayed. If not the
detector may need replacing.
Contact Crowcon for assistance.

. Press ‘CONT”’ to calibrate

another channel or ‘END’ to
return to normal operation.

Notes:

. Detectors with local amplifiers

should be calibrated before
calibrating the input card.

. Pellistor type flammable gas

detectors must be set up before
zero or calibration (see >SET
FLAMHEAD?’ menu).

. Prior to commencing this

routine, inhibit all active
channels on the rack, even those
not being calibrated, to eliminate
the possibility of false alarms.
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Command

Description

Typical Display

\a

m (

>HOLD ALL CAL?

Press ‘NO’ to display the “>SET
FLAMMHEAD?’ menu.

>SET
FLAMMABLE
HEAD?

To set-up a pellistor type
flammable gas detector:

Press ‘YES’ to display the ‘setup
chan N?” menu.

Press ‘NO’ to step to the channel
to beset-up and then press “YES’
to display*
CURRENT=XXXmA".

Measure the head voltage at the
detector using a DVM.

Open the drop down front panel
of the control rack.

Adjust the HEAD CURRENT
potentiometer on the associated
input card until the head voltage
at the detector reads correctly
(see detector instructions).

Adjust the BALANCE
potentiometer onthe associated
input card until the LED on the
bargraph is positioned centrally.
The channel is now ready to be
calibrated.

Press ‘QUIT’ to return to the
‘>SET FLAM HEAD?’ menu.

Press ‘QUIT’ to return to normal
operation.

Note:

See Field Devices, section 3.2.7,
for set-upprocedure.

>SET
FLAMMABLE
HEAD?

Press ‘NO’ to display the
‘>FORCEINPUTS?’ menu.
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Command Description Typical Display

>FORCE INPUTS? |To force a channel input: ‘
Inhibit the channel to prevent ‘ -
false alarms if required.
Press ‘YES’ to display the
‘>Force ChN?’ menu.

Press ‘NO’ to step to the channel
to be forced and then press “YES’
to display‘ Force ChN?>n.nn’.

Press ‘Up’/’Down’ to force the — Foult C L
input card up or downscale.

Pressing ‘QUIT’ to return to the
“>FORCE INPUTS?’ menu.

>FORCE INPUTS? |Press ‘NO’ to display the
>ALARM LEVEL?’ menu.

The following features are also available for adjustment via the 4 pushbuttons, however, Crowcon recommend the use of
Panels Pro software for these functions.

>ALARM LEVEL ?
>ALARM LATCH ?
>ALARM SENSE ?
>RELAY DRIVE ?
>CHAN FLAGS ?
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APPENDIX B SYSTEM CONFIGURATION USING PC SOFTWARE

General

Most Gasmonitor systems are supplied pre-configured to suit the gas detectors ordered with the system. If extra detectors
are to be added, or functions such as relay voting need to be configured the user will need to connect the system to a PC
running Crowcon’s Panels Pro software. Panels Pro can be downloaded from www.crowcon.com/uk/products/control-
panels/gasmonitor.html.

PC Connection

Each Gasmonitor+ system is supplied with a 9 way D-type PC to Gasmonitor+ connecting lead. It will be necessary to
use a USB to Serial (RS-232) converter to connect to PCs without a serial port.

The connecting lead is polarised. Ensure the end labeled ‘INSTRUMENT” is connected to the RS232 port on the front of
the Gasmonitor+ Display Module. Alternatively, the lead may be permanently connected to the RS232 port located on
the motherboard. The other end of the connecting lead is plugged into the PC using a USB to Serial converter if required.

This port is for PC configuration only: serial communication to a host system (eg via Modbus) is not possible.

SPARE PARTS

Figure 36 shows an exploded view of a typical Gasmonitor+ system. To obtain any spare parts not detailed please contact
Crowcon or your local service agent.

Part No. Description Comments

S01718/3 Universal gas detector input module

S01405/3 | Twin zone fire input module

E01762 Universal input module membrane switch Blue/White
E01763 Fire module membrane switch Blue/White
E01772 Methane module membrane switch Blue/White
M05732 Blanking label Blue/White for un-used input channels
E01761 Display module membrane switch Blue/White

E01547 24V 300W power supply 100-260Vac
E01675 24V 500W power supply 100-260Vac

S01404 Relay output module Eight DPCO relays per module
M02186 RFI screening plates 2 plates required.
M010006 Motherboard RFI screening cover Use in combination with above.

E01006 Battery 12V 7Ah lead/acid

E01011 Battery 12V 17Ah lead/acid

S01401/5 | Gasmonitor Plus Display module (English)
S01699/3 | Back-plane (motherboard) assembly

E07366 Display module to back-plane ribbon cable

S01403 Input/output module
S01716 Power module

C01327 Computer lead assembly 9 way - 9 way

C01192 Display module fixing kit. Replaces original plastic clips.
Ribbon cables Contact Crowcon stating type and length.
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Gasmonitor+
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Figure 36: Gasmonitor+ Exploded View
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WARRANTY

Warranty Statement

This equipment leaves our works fully tested and calibrated. If within the warranty period, the equipment is proved to be
defective by reason of faulty workmanship or material, we undertake at our discretion either to repair or replace it free of
charge, subject to the conditions below.

Warranty Procedure

To facilitate efficient processing of any claim, contact our customer support team on 01235 557711 with the following
information:

Your contact name, phone number, fax number and email address
Description and quantity of goods being returned, including any accessories
Instrument serial number(s)

Reason for return

Obtain a Returns form for identification and traceability purpose. This form may be downloaded from our website
‘crowconsupport.com’, along with a returns label, alternatively we can ‘email’ you a copy.

Instruments will not be accepted for warranty without a Crowcon Returns Number (“CRN”). It is essential that
the address label is securely attached to the outer packaging of the returned goods.

Units returned to Crowcon as faulty and are subsequently found to be ‘fault free’ or requiring service, may be subject to a
handling and carriage charge.

Warranty Disclaimer

The guarantee will be rendered invalid if the instrument is found to have been altered, modified, dismantled, or tampered
with. Any service by 3rd parties not authorized & certified by Crowcon will invalidate the warranty on the equipment.
Use of alternative manufacturer’s sensors which have not been approved by Crowcon will invalidate the warranty of the
product as a whole. The warranty does not cover misuse or abuse of the unit.

Crowcon accept no liability for consequential or indirect loss or damage howsoever arising (including any loss or
damage arising out of the use of the instrument) and all liability in respect of any third party is expressly excluded.

The warranty and guarantee does not cover the accuracy of the calibration of the unit or the cosmetic finish of the
product. The unit must be maintained in accordance with the Operating and Maintenance Instructions.

Our liability in respect of defective equipment shall be limited to the obligations set out in the guarantee and any
extended warranty, condition or statement, express or implied statutory or otherwise as to the merchantable quality of our
equipment or its fitness for any particular purpose is excluded except as prohibited by statute. This guarantee shall not
affect a customer’s statutory rights.

For warranty and technical support enquiries please contact:

Customer Support

Tel +44 (0) 1235 557711

Fax +44 (0) 1235 557722

Email: customersupport@crowcon.com
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