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1 INTRODUCTION

1.1 For your safety

This operating manual refers to the intended use of the product and serves to protect the safety
and health of people. It must be read and observed by all persons who apply or use, maintain,
service and check this product. This product can only fulfil the tasks for which it is intended if it is
used, maintained, serviced, and checked in accordance with the instructions of GfG
Instrumentation.

Otherwise, the warranty provided by GfG Instrumentation becomes void. Settings in service mode
may only be carried out by qualified personnel.

1.2 Application and purpose

The GMA22-MW is a gas detection controller for wall mounting which, in conjunction with
connected transmitters, forms a fixed gas detection system for the continuous measurement of
gas concentrations and is used to issue a warning about combustible gases or vapors in the range
below the lower explosion limit and about toxic gases in the ambient air, as well as to measure
oxygen. External relay modules GMA200-RT/RTD are additionally available. Section 3.4
“Examples of different system versions” shows some examples for the combination of various
system components.

The GMA200Config software program is required to configure the GMA22-MW gas detection
controller and the GMA200-RT and GMA200-RTD relay modules. The GMA200Config configuration
software is not described in these operating instructions. Likewise, the GMA200-RT/RTD relay
modules are not described in these operating instructions.

Function and maintenance of the different transmitters are described in separate operations
manuals.

1.3 Safety functions

Two different safety functions can be carried out with the GMA22-MW and, in combination with
the GMA200-R, a third safety function can also be realized. The information flow of the safety
functions (SF) are as follows:

SF1: 2 Analoe transmitter input of the GMA22-M (4-20mA or 0.2-1mA)
=> Signal processing in the GMA22-M
= Internal relay outputs of the GMA22-M
SF2: = Digital RS485 transmitter input of the GMA22-M (Rs485 bus)
=> Signal processing in the GMA22-M
= Internal relay outputs of the GMA22-M
SF3: = Digital RS485 transmitter input of the GMA22-M (Rs485 bus)
=> Signal processing in the GMA22-M
= Data transmission with RS485 bus
= Data processing in the GMA200-R
2 Relay outputs of the GMA200-R

If the fault relay drops, the outputs of the safety functions SF1, SF2, SF3 are invalid. Therefore,
an evaluation of the switching status of the fault relay is necessary. It must also be possible to
detect short-time faults of approximately 3 seconds.

It is also possible that during maintenance work on transmitters or by locking measuring points or
relay outputs, the safety function may be at least partially restricted (inhibit). For this reason, it
is also necessary to evaluate the switching status of the maintenance relay.




1.4 Special conditions for safe operation
For safety reasons, only components authorized by the manufacturer GfG may be used.

The following requirements from the metrological standards EN 60079-29-1 (EX) and EN 50104
(OX) must be taken into account:

e Alarms with switch-on delay should not be used for safety-related purposes. If their use is
unavoidable, the time delay must be set to the smallest value possible for the required
application. The maximum possible rate of increase of the gas concentration must be taken
into account when setting the on-delay.

e When measuring combustible gases with transmitters that can provide signals in the
measuring range at concentrations above the full scale, the latching function must be
activated when the measuring range is exceeded ("Filter time constant" setting 0s)

e When measuring flammable gases, the "Resolution" parameter may be set to a maximum of
1% of the full scale value and the "Tolerance band" parameter may be set to a maximum of
5% of the full scale value.

e When measuring oxygen, the parameter "Error message when underrange" must not be set
to a value below -5% of the measuring range end value.

e When measuring oxygen, the "Resolution" parameter may be set to a maximum of 1% of the
measuring range end value but not higher than 0.1% Vol. The "Tolerance band" parameter
may be set to a maximum of 2% of the measuring range end value.

From the metrological standards EN 45544-1 with EN 45544-2 or with EN 45544-3 (TOX) the
following requirements must be considered:

e When used in accordance with EN 45544-2, the GMA22 is suitable for operation with
transmitters where the output current at the workplace limit is between 4.48mA and 12mA.

e When used in accordance with EN 45544-2, the "Resolution" parameter may be set to a
maximum of 1% of the full scale value of the measuring range and not higher than 5% of the
occupational exposure limit.

e The lower range value is a maximum of 0.6% of the measuring range. It becomes smaller if
the "Resolution" parameter is set to a smaller value.

e When used according to EN 45544-2, the "Tolerance band" parameter must be set to the
lower range value (calculated for the combination of GMA22 and connected transmitter) or to
a smaller value.

e When used according to EN 45544-3, the "Resolution” parameter may be set to a maximum
of 1% of the full scale value and the "Tolerance band" parameter to a maximum of 5% of the
full scale value.

According to the requirements of EN 60079-29-1, EN 45544-1/-2/-3 and EN 50104, the alarms
with the highest safety significance must be configured as latching for each measuring point. In
addition, relays for safety-relevant switching operations must be configured in such a way that
they cannot be reset if an alarm condition is present.

Likewise, at least one internal relay must be configured as a collective message for all measuring
point faults (FLT/TRM) and for GMA faults (FLT/GMA).

For measuring points for monitoring toxic gases and vapors according to EN45544-2 (exposure

measurement), the following configuration restrictions apply to transmitters with analog

interface:

e A transmitter with analog 4-20mA interface must be parameterized.

¢ Alinear transmission characteristic must be parameterized.

e The measuring range end value may be a maximum of 33 times the smallest limit value to be
monitored, i.e. the alarm threshold may be a minimum of 3% of the measuring range end
value.

In accordance with the requirements of EN 50271 section 4.5, in the case of digital data
transmission between the transmitter and GMA200, when using the internal relays, the measured
value evaluation and alarming is only suitable for transmitter setting times from t9o=10s.

If the GMA22-M controller is used in the area of application of the Machinery Directive according
to EN 62061 or ISO 13849-1, the alarm relays must be parameterized in the closed-circuit
current principle. Alternatively, comparable safety requirements must be observed (e.g. by using
a redundant or fail-safe power supply).
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2 GAS DETECTION CONTROLLER GMA22-MW

2.1 General description

The design and construction of the GMA22-MW controller offers flexible, simple and clear
operation in industrial and commercial applications for measuring combustible and toxic
gases/vapors and for measuring oxygen concentrations.

Using the "GMA200Config" software program, measuring points and relays can be configured
quickly and easily, even when expanding already installed GMA22-M gas detection systems. For
example, measuring point designation, transmitter type, gas type and measuring range as well as
3 individual or pre-set alarm limit values per measuring point can be configured.

2.2 Device setup

Up to 4 transmitters with digital RS485 interfaces can be connected to the GMA22-M, or one
transmitter with analog 4-20mA or with 0.2-1mA interface. A microprocessor evaluates the
analog or digital input signals of the connected transmitters and shows the gas measured values
on the display. LEDs signal the status of the controller, the measuring points and the relays. The
connection of transmitters with analog interface is described in section 3.2 "Electrical

connections".

Entries for
transmitter

. connection cable
LCD display

Alarm horn

Status displays

for alarms Status displays of

operating states

Nameplate with

serial number

(e.g. SN:1910xxxx
19=year of production
10= and month)

Control buttons

Entries for relay
connection cable

Entries for mains
and relay
connection cable

2.2.1 Control buttons

In measuring mode, the arrow keys are used to navigate between different screens
with different measuring point displays and the RESET key for alarm for alarm

uu acknowledgement. The buttons are also used for menu control, to call up
information and in service mode to change some settings. This is described in
more detail in section 4 "Operating instructions".

2.2.2 LED status indicators

LED status indicators on the GMA22 controller display the following states during operation
depending on the event:

Green LED => Operating status (ON)

Yellow LED (continuous) = Fault (FLT) of the GMA or the transmitters
Yellow LED (flashing) = Service (SRV) or Service Request (SRQ)
Red LEDs (both) = Alarm 2 (AL2) or Alarm 3 (AL3)

Red LED (lower) = Alarm 1 (AL1)

If an alarm has been triggered, one or both red alarm LEDs will continue to flash until the alarm
condition is no longer met for a non-sustained alarm and that alarm is automatically reset.
However, if the alarm condition for any alarm is still fulfilled and is acknowledged by the RESET
button, the LED flashes continuously. If an alarm is then also triggered by another measuring
point, the corresponding alarm LED starts flashing again.
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2.2.3 LCD graphical display

In the measuring mode, the measuring points are shown in the graphic display with numbers,
designations and the current measured values. You can switch between the collective and
individual displays using the operating keys. In the event of an alarm, the system automatically
switches to the alarm display.
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The LCD display has a red/green backlight that can be made brighter by pressing any control
button. In the event of an alarm or fault, the red backlight is automatically activated instead of
the green one. The display of faults (FLT), maintenance requests (SRQ) and other messages
(MSG) is still possible in the main menu under GMA status even after they have been
acknowledged with the RESET button.
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Further details on the displayed information, the operation and the menus are described in
paragraph 4 "Operating instructions".

2.2.4 Optical and acoustic alarms

In case of an alarm the two red LEDs in the housing of the GMA22-M start blinking. Additionally,
the backlight of the display changes from green to red.

In addition, a horn is integrated into the housing of the GMA22 for acoustic alarm, which is
triggered as soon as the assigned alarm configuration for one or more measuring points is
exceeded or undercut (for configuration see section 4.2.2.1).

The horn can be assigned to certain alarm functions and measurement points by the
GMA200Config software in the same way as an “internal relay”.

2.2.5 USB socket and microSD slot

The GMA22 has a USB socket and a slot for a microSD card inside the housing. The USB socket
serves only as an interface for configuration purposes. Connected with a USB cable, the GMA22
can be configured for a wide range of measuring tasks from a PC or laptop with the help of the
GMA200Config software. The microSD slot is located inside the housing cover and is intended for
normal microSD cards up to a capacity of 2GB. This memory card can be used as a data logger if
the GMA22 is equipped with the data logger option (see section 2.6 "Memory card as data

logger").

2.3 Analog input

A transmitter with analog 4-20mA or with analog 0.2-1mA interface in two-wire or three-wire
technology can be directly connected to the GMA22-M.
As an alternative, a transmitter with ACDC-capable 4-20mA interface can be connected.

The interface type for which the analog input is used (analog 0.2-1mA or analog 4-20mA or
analog 4-20mA with ACDC) can be set with the GMA200Config software. Hardware-wise the
analog inputs are identical.

2.4 Digital RS485 interface

The GMA22 has a digital RS485 interface. Depending on the current consumption of the
transmitters, up to four GfG transmitters with digital RS485 interface and up to four external
relay modules GMA200-RT/RTD can be connected to this interface.



2.5 Relay

Internal relays:

The GMA22-MW with power supply unit has 3 internal relays with one floating changeover contact
each and one relay with a floating normally open contact. The GMA22-MW without power supply
unit has 4 internal relays with one floating changeover contact each.

To implement defined safety measures and alarms, 2 or 3 relays can be freely configured using
the "GMA200Config" software program. A further relay is available for safety-related fault
indication and one more for maintenance indication.

If a third alarm relay is required, the fault message and the maintenance message can be
combined with one relay. The connections of the internal relay contacts are described in
paragraph 3.2 "Electrical connections". If the number of internal relays is not sufficient, they can
be extended by external relay modules.

External relay modules:

A relay module GMA200-RT/RTD enables the extension by another 16 freely configurable relays
with one floating changeover contact each. A total of 4 relay modules with 64 additional relays
can be managed via the GMA22-M controller. The GMA200-R relay modules are connected to the
GMA22-M controller using a digital RS485 interface, which also permits spatial separation of the
relay modules (max. 1,200m).

Data transmission to external relay modules is typically performed with a cycle time of 1.0
seconds. If the data transmission is disturbed for a short time, the reaction time of the relay
module can be extended to <4 seconds. If the data transmission to the relay module is disturbed
for a longer period of time, a fault is reported at the GMA22-M from the third successive faulty
data transmission.

The relay module is not described in this operating manual.

Configuration of the relays:
The internal and external relays are configured exclusively through the GMA200Config software,
which offers extensive options for assigning the relays to the alarm functions and to individual
measurement points or measurement value groups.
Configuration options:

- Open-circuit principle / closed-circuit principle

- Individual alarms per measurement loop and alarm limit value

- Collective or group alarms

- Fault messages

- Configuration of AND/OR links

- Voting functions (e.g. 2 out of 3 measurement loops)

2.6 Memory card as data logger

The GMA22-M can optionally be equipped with a data logger for storing measured values. Inside
the housing there is a slot for a microSD card up to a capacity of 2GB. This microSD card must be
formatted with FAT(FAT16). Further details on the operation of the data logger are described in
section 4.2.4 "Data logger function”.



3 Assembly and installation instructions

3.1 Mounting location and housing attachment

The GMA22 is intended for indoor wall mounting and must not be installed in explosion hazard
areas. Care must be taken to ensure that the device is exposed to as little vibration as possible.
When determining the installation location, care must be taken to ensure that the GMA22 is
always freely accessible for service and maintenance.

To mount the unit, the three Allen screws have to be loosened and the housing cover removed.
The housing is fixed with three pan-head or cylinder head screws with a diameter of 3.5-4.5mm.
The screw heads should have a diameter of 7-9mm with a flat bearing surface (use washers if
necessary). The lower screw has to be screwed into the wall so far that a gap of 4mm is left for
latching the housing. The two upper screws must be tightened with a torque of approx. 1Nm
above the screw-in torque.

3.2 Electrical connections

The power supply, transmitter and relay contacts are connected according to the connection
diagrams, which are also inside the device. In the following the terminal assignments of the
GMA22-MW is shown with and without internal power supply.

GMA22-MW [DO]Rs485 Do- ON[RE GMA22-MW [DO|Rs485 Do- ON[RE
) . RS485 D1+ 1 . RS485 D1+ s1
with internal Iw 4-20mA (02-1mA) £, without 2 IIN 4-20mA (02-1mA)
GND 0V . GND 0V
Power Uout 24VDC  T316mA internal [4+] Uout 24vDC —HsaEOmﬁl\_ (;MA:"PPW
supply unit Power g g 538
- c
GMA22 supply unit B & & 58
Mains Power input mmnn <
CONTACTS: max. 3A/250VAC or 3A/30VDC Z 100-240VAC 50/60Hz CONTACTS: max. 3A/250VAC or 3A/30VDC
REL1 REL2 A\ REL3  REL4 SO N L REL1 REL2 A\ REL3 REL4
T/ T/ T/ ™ /1 T T T/
11 12 13 21 22 23 31 32 33 41 42 11 12 13 21 22 23 31 32 33 41 42 43

When the housing cover is opened, various points inside the GMA22 are marked with symbols.
These symbols have the following meaning:

ﬁ Electric shock hazard Protective earth connection ﬁ General W?rnings
see operations manual

3.2.1 Safety notes

The electrical installation must always be carried out in accordance with DIN VDE

0100 or a comparable country-specific standard. Cables with voltages dangerous to

touch e.g. 230VAC and cables with non-hazardous voltages e.g. 24VDC must be laid

separately. The cables used must be suitable for the connected transmitters or

devices. If the GMA22 is also operated at ambient temperatures of +40...55°C,
temperatures of +60...70°C may occur in the area of the upper terminals, depending on the load
on the power supply unit from the transmitters. When selecting the cable type, its thermal
resistance must be taken into account. After connecting the cables, all cable entries must be
closed tightly and tightened firmly. If, due to maintenance work, the housing cover of the GMA22
has to be opened during operation, it must be ensured that potentially dangerous voltages are
present in the area of the mains connection terminals at CON1 and in the area of the relay
connection terminals X11-42(43). It is essential to avoid touching these areas.




3.2.2 Power supply and separating device

If the GMA22 is supplied with mains voltage (100...240VAC) through the CON1

terminals [L,N], an "isolating device" must be provided in the supply line. This

isolating device must comply with the requirements of IEC60947-1 and IEC60947-3,

be clearly identified as a GMA22 isolating device and be accessible. The mains supply

line must have a conductor cross-section of at least 0.75mm?2 and be protected with
an appropriate overcurrent protection device. The protective conductor must have at least the
same cross-section as the L and N conductor and is connected to the terminal marked with the
protective conductor symbol.

3.2.3 Floating relay contacts

Additional external warning devices such as indicator lamps, acoustic signalling

devices or similar can be connected to terminals X11-42(43) (contacts of relays 1-4).

With the GMA22-MW, the contacts of the adjacent relays may only be operated with

the same voltage category. Touch dangerous voltages (e.g. 230V AC) and protective
extra-low voltages (e.g. 24V DC) must not be connected together to adjacent relays.

3.2.4 External power supply with 24V DC

The GMA22 versions without internal power supply can be operated with an external 24VDC
supply. This external 24V supply is connected to terminals [3] (GND 0V) and [4] (Uin24V)
through the middle 4-way terminal block. If an external power supply is used, it should comply
with EN60950-1 or have reinforced or double insulation between the mains circuit and the output
voltage circuit, as is the case with class II (protective insulation)@dl equipment. If the GMA22 is
operated on a 24VDC supply, the voltage must be safety extra-low voltage (SELV) or protective
extra-low voltage (PELV). Otherwise, the same requirements apply to the insulation of this 24VDC
supply as to the power supply units described above. The supply line to the GMA should have a
wire cross-section of at least 0.75mm?2. It must be protected with an overcurrent protection
device which meets the requirements of DIN EN 60127, has a rated current of 1...2A and slow
cut-off behavior. For mounting on a DIN rail (top-hat rail), a fuse terminal block of the PT4-HESI,
UT4-HESI or ST4-HESI series from Phoenix Contact or the 281-611 series from WAGO with
corresponding end plates could be used.

3.2.5 Connection of transmitters with analog interface

A transmitter in three-wire technology with an analog 4-20mA or 0.2-1mA interface can be
connected to the upper 5-gang terminal block at the connection terminals [A2]|3-]4+]
(Iin]GND|Uout24V).

For transmitters with two-wire technology, only the two terminals [A2|4+] (Iin|Uout24V) are
required. The wire cross-section depends on the current consumption of the transmitter and the
length of the cable. For detailed information please refer to the operating instructions of the
connected transmitters.

Important note: If 24VDC is accidentally connected to the [A2] (Iw) terminal, the GMA analog
input may be damaged or destroyed.

3.2.6 Connection of transmitters with digital interface (RS485)

Transmitters with a digital interface can be connected to terminals [DO|D1|3-|4+]
(RS485|GND|Uout24V). However, the total current consumption of all connected transmitters
must not exceed 0.3A. Please refer to the operating manuals of the connected transmitters for
detailed information.

The wire cross-section to be used depends on the current consumption of
the transmitters and the cable length.

The picture on the right shows the slide switch S1, which is used to switch
on the 120 Ohm terminating resistor Rt at the bus connection when the
GMA is connected at the end of the line. (Factory setting: S1=0N)




3.2.7 Connection of relay modules with digital interface (RS485)

An extension of the GMA22-M with one or more external relay modules requires that the
connected transmitters also have a digital RS485 interface. External relay modules must then be
connected to the same RS485 bus as the transmitters. Depending on the current consumption of
the transmitters connected to the bus, an external relay module could possibly be supplied by the
power supply unit of the GMA22. However, if the current consumption of the transmitters is
already relatively high, the external relay module must be supplied separately with 24VDC.

3.3 Commissioning

After completion of the installation of the GMA22 and the transmitters and, if necessary, the relay
modules and after the power supply has been ensured, commissioning can be carried out.

According to national regulations, gas detection devices must be tested for function by a
competent person after installation but before starting measuring operation (initial start-up).

3.4 Examples of different system versions

The following three examples show the different connection possibilities of transmitters on the
GMA22. Individual transmitters, as shown on the left of the picture, can be connected to the
GMAZ22 either with an analog interface (e.g. 4-20mA) or with a digital interface (RS485 bus).

If several transmitters will be connected to the GMA22 at the same time, then these transmitters
must be connected using the RS485 bus as shown in the figure in the middle and right. The
picture on the right shows that in addition to the transmitters, external relay modules (GMA200-
RT/-RTD) can also be connected to the RS485 bus.

EEE

Depending on how many transmitters and relay modules are to be connected to the GMA22 using
the RS485 bus, their power supply may have to be provided by additional external components.
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4 Operating instructions

4.1 Keyboard and operation

The keyboard of the GMA22 can be used to acknowledge alarms and messages on the display. In
the main menu and in the service menu you can navigate with the keyboard. It can even be used
to change some configuration settings in the service menu. The functions of the individual keys
and how to navigate through the menus are described below:

Button Function upon activation:

Alarm acknowledgement for latched alarms (with short keystroke)
Activation of main menu (with keystroke >3s).

display of other measuring points, change in the total display (1-8), digit selection for

u Change to menu items in the main menu, with single measuring point display to single
entering the password in the service menu.

Function on actuation: Change to menu items in the main menu, with single measuring
point display to single view of other measuring points, digit selection for entering the
password in the service menu.

If the GMA22-M is in measuring mode, access to the menus is by pressing and holding the ﬁkey.
The main menu is then displayed first. From there you can also switch to the "Service menu".

4.2 Measuring mode

The normal measuring mode of the GMA22-M gas detection controller is reached approximately
30 seconds after switching on the power supply. A short optical signal indicates readiness to
measure. Depending on the transmitter type and its running-in period, the display shows "SRT"
assigned to the respective measuring point during the running-in period. Typically, the run-in
time is between 1 and 2 minutes, depending on the transmitter.

In the normal measuring mode, all LEDs are inactive and the power indicator ON lights up green.
The display shows all configured measuring points (up to max. 4 measuring points, see section
2.2.3 "LCD graphical display", for changes to the display see section 4.1).

4.2.1 Measuring ranges and tolerance band (deadband)

The measuring ranges can be displayed in the main menu of the GMA22-M under "Info measuring
points" (see section 4.4.4). For a better overview, the details of the configured measuring ranges
with range starts, tolerance bands and resolutions are documented on the "Measuring point
overview" page of the supplied GMA22 configuration.

With older purely analog gas measuring transmitters (such as the CS21, CI21), the tolerance
band suppresses small fluctuations in the zero point range of the GMA22 for toxic and flammable
gases. When measuring oxygen, small fluctuations of 20.9 vol% O: (fresh air range) may be
suppressed. To avoid jumps, the display value is adjusted to the actual measured value up to
twice the value of the tolerance band. This tolerance band is always activated, but can also be
switched off for individual measuring points using the GMA200Config software.

In the case of processor-controlled gas measuring transmitters with analog or digital output
signal (e.g. CS22, EC22, CC28), such small fluctuations in measured values are already
suppressed in the transmitter. The tolerance band can be deactivated here directly at the
transmitter. The operating manuals of these gas transmitters describe the measuring range,
tolerance band and resolution in more detail.
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4.2.2 Alarms

Three alarm thresholds within the measuring range can be configured for each measuring point.
When alarm thresholds are exceeded or not reached, the red alarm LEDs (collective alarm
display) and the integrated acoustic alarm are activated. Detailed information on the gas
concentration level, alarm status (AL1, AL2 or AL3) of the respective measuring point are shown
simultaneously on the graphic display (see section 2.2.3 "LCD graphical display").

3 Alarm screen 8-piece collective screen 4-part collective screen Single screen
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¥ HzE (& FH:: % JEuilding 1 HzE ALarm 2
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In addition, depending on the configuration, the configured relays R1-R3 are activated (typical
configuration).

4.2.2.1 Alarm configurations
The GMA200Config software can be used to configure the following settings for each measuring point:

Alarm threshold Alarm 1  (change also possible in the Main menu / Service menu)
Alarm threshold Alarm 2 (change also possible in the Main menu / Service menu)
Alarm threshold Alarm 3 (change also possible in the Main menu / Service menu)
Alarm overrange, latching

Alarm overrange, non-latching

Alarm underrange, latching

Alarm underrange, non-latching

Alarm with switch-on delay (up to max. 3 minutes)

Alarm with switch-off delay (up to max. 60 minutes)

4.2.2.2 Alarm acknowledgement (RESET)

The behavior of the alarm LEDs before and after alarm acknowledgement is described in section
2.2.2 "LED status indicators".

Non-sustained alarm:
A non-latching alarm will automatically reset at gas concentrations below (above) the alarm
threshold and the associated relay(s) will be disabled.

Self-locking alarm:
A latching alarm remains in effect even if the gas concentration is below (above) the alarm
thresholds. The alarm and the assigned relay(s) can only be acknowledged with the RESET
button on the GMA22 after the alarm threshold has been undercut (exceeded).

Acknowledgeable alarm relay:
Relays can be configured to be acknowledgeable and are reserved exclusively for connection
with acoustic/optical messages. Acknowledgement is activated by pressing the RESET button
on the GMA22.

4.2.3 Measuring range exceeded
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