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Measurable safety by using GfG devices

Congratulations!

You have chosen a precision instrument made by GfG.
A very good choice!

Since reliability, safety, optimum performance and efficiency distinguish our devices.
They comply with the national and international directives.

These operating instructions will help you to rapidly and safely operate the device.
Please strictly follow our operating instructions before commissioning!

Our employees will be at your service at any time in case of inquiries.

Yours

GfG Gesellschaft fiir Geratebau mbH

KlénnestraBe 99

D-44143 Dortmund

Phone: +49(0)231 - 564 00-0

Fax: +49(0)231 - 51 63 13

E-mail: info@gfg-mbh.com
Internet: www.gasmessung.de
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1 Introduction

1.1 For your safety

These operating instructions point to the intended use of the product and serve to avoid dangers according
to § 3 of the Product Safety Act. It must be read and observed by everyone who operates, services,
maintains and inspects this product. This particularly applies for the safety notes in these operating manual

which are marked with the icon . This device can serve its intended purpose only if it is operated,
serviced, maintained and inspected according to the instructions given by the Gesellschaft fiir Geratebau
mbH. The warranty assumed by the company GfG Gesellschaft flir Gerdtebau mbH forfeits, if it is not used,
cared for, maintained and controlled according to the specifications of the company GfG.

The above mentioned does not change the indications about the warranty and liability in the sales and
delivery conditions of the company GfG. Any repair works may only be performed by professionals or
assigned employees. Any conversions and modifications on the product may only be performed with the
approval of the GfG. Any unauthorised changes on the product exclude a liability for damages. Only use
accessories made by the GfG together with the product. Use the spare parts released by the GfG for any
repairs.

A functional test has to be performed on every working day before each use - a calibration and, if
applicable, an adjustment needs to be performed every 4 months.

1.2 Area of use and application

The G888 is a hand-held meter which serves for the personal protection against dangers caused by toxic or
explosive gases and vapours as well as by lack of or excess oxygen. The G888 permanently measures in the
diffusion mode and warns the employee carrying the device in case of an occurring gas hazard with a visual
and acoustical alarm.

The G888 has been tested by the DEKRA EXAM GmbH concerning the use in potentially explosive
atmospheres and possesses a corresponding EU type examination certificate according to the directive
2014/34/EU as well as an IECEx certificate.

Certificates: BVS 15 ATEX E 064 X
IECEx BVS 15.0056 X
Labelling: G888C & IM2 ExiadbIMb &® II 2G Ex ia db IIC T4 Gb -20°C<Ta<+50°C

1.3 Special conditions for the safe use

Caution: If the device is used in potentially explosive areas or the group I (mining), the
G888 needs to be used as intended. I.e. the device needs to be carried on the body and
must not be deposited unattended in order to avoid mechanic stress by impacts. It is
intended for the low degree of mechanic danger according to the EN 60079-0.

The gas measurement device has to be immediately removed for the potentially explosive
area and has to be cleaned, if it is soiled with oils and greases or hydraulic fluid.

Before each use, it is necessary to check the gas readings of flammable gases and vapours for zero gas and
for test gas. If the gas readings show a continuous zero offset in an environment exempted from measuring
gas (fresh air), a zero point adjustment needs to be performed.

In particular after a heavy impact, the zero points of the sensors need to be controlled and readjusted, if
required. If the catalytic combustion sensor would cause that the measuring range has been exceeded
“" due to an impact stress, this alarm needs to be acknowledged with fresh air and, if applicable, the
zero point needs to be readjusted.

If the G888 is being operated without interruption for more than one day, it should be switched off and on
latest after 24 hours.




1.4 Design

® A crocodile clip ensures

Status display with an safe retention

integrated ex-protected
lamp

Radio reception with
signal strength

Time Battery status

Display of the measured
value

Key assignment

Graphic display with
zoom function can be
rotated through 180°

Optical alarm system with

colour change on the dis-
Easy operation with 3 play

keys

LED alarm bar
5 sensor sockets
3 smart EC sensors

1 plugable CC sensor
1 smart IR sensor

Alarm horn with 103dB(A)
and vibration alarm

IrDA interface and

optional radio Integrated explosion protected

lamp
Data logger for Robust, slip-resistant

30,000 measured and water-proof housing
values (IP67)



2 Operating Instructions

2.1 Commissioning

2.1.1 Switching the device on and off

Switch on the device by briefly pressing the right button
.

Switch off the device by pressing the right button == for about 5
seconds. Release the button when the display "Switch off / 0" is
shown.

When charging the device, the normal measuring mode is
automatically switched off and the past charging time will be
displayed.

After having switched off the device, it performs a self-test and gives information about the Firmware
version, the built-in sensors with their measuring ranges and the alarm thresholds as well as the date of the
next inspection. During the self-test, the visual and acoustical signal transmitters will be controlled in a way
that the user would recognise a gas alarm.

———=elf te=t Selflest Belf test———
/ & Alarml alarm 1 Alarm 1
Alarm Z-STEL-THA & Alarm 2-5TEL~THA alarm 2-STEL-THA
‘ 6888 c Alarm 3 alarm 3 = Alarm 3

rGBBEE Ihfnr‘matmvhiga ehsor—Overview — a SEE pem CO SEE fom 0

etsioh arms i i

Serdal 16861665 Alarm 1 30 pem ':E‘a,alib,a’:‘atf_‘jgg Stat”i
Radio Ch1Z8 ~ D& Alarm 2 BE mem

Uzer HICO 1I3*STEL === PEm

2E18-04-16 15228817

NEXT ALARMS
MAINTENANCE WARM-UP ACTIVE
201 8-05-14 MOMITORING

Alarm thresholds and calibration data will be displayed for all available sensors. Please find an example of
CO below. Depending on the condition of the sensors, other messages will be output, which possibly need to
be acknowledged. Please find more detailed information in the section “Other messages when starting the
device”.

After having switched on the device and the passing of the messages, the device will be ready for operation
after about one minute. By pressing the centre button, it is possible to acknowledge displays and messages.



2.1.2 Other messages when starting the device

The G888 will test the sensors when starting the device and monitors the adjustment data. For a sensor,
which had not been adjusted yet or which had been adjusted more than one year ago, the message “Sensor
adjustment required!” will be the output. Since almost used up sensors might have a reduced adjustment
interval in which case the message “Sensor adjustment or sensor replacement required!” will be the output.
In case of used up sensors, the message “Sensor replacement required!” will be the output when the device
would be started. These messages need to be acknowledged by pressing the button.

... 388 pem CO H...588 pRm O ——=0z(ECz-Sensor ——=0z(ECz-Sensor

RECALIBRATION RECALIBRATION REPLACEMENT REPLACEMENT

I or rerplacemsnt im 38 dags at the latest
needEd' needed! needed! needEd!
HEXT MHEXT MHEXT HEXT

If a docking station is used to check the device, then the intervals for the functional test and for the sensor
adjustment might have been set in the G888. The dates for the next functional test or the next sensor
adjustment automatically result of the time of the last tests. Depending on what will be due next, the date of
the next functional test or of the next sensor adjustment will be displayed when starting the device. If a date
has already been exceeded, the G888 will notify this “overdueness”. These messages need to be
acknowledged by pressing the button.

NEXT NEXT BUMP TEST RECALIBRATION
BUMP TEST RECALIBRATION OVERDUE! OVERDUE!
2018-01-23 2018-01-16 2018-01-23 2018-03-22
HEXT HEXT

2.2 Measuring mode

(EEE] [ ] The G888 is ready for operation if the time, the battery icon and all measured
2‘“"3':5'; LE'—&H values are displayed with the measuring gas and the unit.
pemH:s Yol CO:  eemCO It is monitored if the measured gas concentrations exceed the preset limit
U-b ﬂ-'lg 0 values and in case of oxygen it is monitored if the measured values fall below

PEAL EESET 200

the preset limit values.

2.2.1 Display of the measured values, icons and key functions

Depending on the selected function or on the activated device option, also other icons can be displayed in
the upper display row.

A ST = B ¥ Motion detection (see section 2.2.5)
20 93?‘ 0 EL =} Flashlight (see section 2.2.10)
-4 - FF Peak display of peak values (see section 2.2.8)
_0“25 0'3'3' Y41 Radio and field strength (see section 2.2.15)
LAMP  RESET 200 I} Battery capacity (see section 2.2.4)

The current functions of the three keys are always displayed in the bottom display row. In this case, it is
possible to switch the PEAK mode on and off by briefly pressing the left key. The gas alarms can be
acknowledged by briefly pressing the centre key (RESET). It is possible to change over to the ZOOM display
or to the detail view by briefly pressing the right key.



2.2.2 Monitoring and gas alarms

If the measured gas concentration exceeds (falls below 0) a preset limit value, an acoustical and visual
alarm will be immediately emitted. It is possible to read from the display which gas has triggered the alarm.

The alarm-triggering measured value is displayed inverted every second.

On the left in the picture, the alarm is triggered by a high CO2 reading. In

150 4 h T I
Yal Oz LEL CHy addition to the inverted display alternates "Vol CO2" / "Alarm 2.
mrmHeE Vol C0z I:.,:.'r:ﬁ"".;"l::..;. An extremely loud acoustical alarm (103dB(A) @30cm) and a bright visual all-
o4 140 round alarm provide for a safe warning in case of a gas hazard. In case of a
PEAK RESET £00H gas alarm, the whole display will be coloured orange or red, depending on the
T . alarm condition. The device has up to three alarm levels. The pre-alarm Alarm
LEL&H 1 is not self-holding, whereas the main alarms Alarm 2 and Alarm 3 are self-
el s 2 R L holding (factory setting). The G888 makes three limit value alarms available
PEak - RESET 00 for oxygen and flammable gases (e.g. CH4) and it makes two momentary

value alarms available for toxic gases (e.g. CO, H2S).

An exposition value alarm can additionally be emitted for the toxic gases if the long-term and the short-term
exposure value (TWA and STEL) have been exceeded. Also refer to the sections “Alarm limit value - Basic
setting” and “Alarms - Alarm setting”. In addition, the alarming can be performed with a vibrator.

Type Number
Sensors of Description
of alarm alarms
Momentary Oxygen 3 A momentary _value alarm is immediately being triggered, if the
value Flammable 3 gas concentration exceeds or falls below a preset value (O,). The
(AL) gases 2 momentary value alarms cannot be set.
Toxic gases
short-term Th_e short-term value (S_TEL) refers to a period_ of tin'_\e of 15
value Toxic gases 1 minutes and_the mean will _be taken-over this penod of_t|me. The
(STEL) STEL alarm is not self-holding. It will automatically switch off as
soon as the short-term limit value falls below once again.
Long-term Th.e long-term value (TWA) refers _to a period of time qf a wc_)rking
value Toxic gases 1 s_hlft of 8 hours and the mean will be tak_en over th|s_per|od of
(TWA) time. The TWA alarm cannot be reset. It will only be switched off,
if the device is being switched off.

The alarms will be prioritised as follows:

Power error, exceeding the measuring range, AL3, TWA >

AL2, STEL > AL1, falling below the measuring range > temperature error.

2.2.3 Acknowledging the gas alarms

The momentary value alarms 2 and 3 are self-holding (factory setting) and can only be reset by pressing the
button [IFJA, if it falls below or exceeds the preset limit values at O,. The momentary value alarm 1 is not
self-holding and will be automatically reset as soon as the alarm condition does no longer exist.

If the measuring range is exceeded on the catalytic combustion sensor (e.g. CH,), for gas concentrations
above 110 % LEL or above 5.5Vol.% CH, arrows showing upwards will be displayed instead of the gas
display. The sensor will be deactivated in order that it will not be damaged. The alarm signalling and the
arrows showing upwards will be maintained. The alarm signalling can only be terminated by pressing
the button [IFJA. Then, the following questions will be displayed:

Only if it is made sure that there is no flammable gas on the sensor, but

Fresh air? only fresh air, the question may be answered with {433. In this case,
) the sensor will be reactivated and will display measured values after a short
FH0Y running-in period!

Please find further details in the section “Peculiarities when monitoring the LEL range”.



2.2.4 Battery capacity and battery alarm

(R L In the measuring mode, the capacity of the battery can be read from the state
Batterie 957 of charge battery icon on the right of the display. The black filling represents
[&] the remaining capacity. By pressing the right button (M) several times, if

WETTER required, it is also possible to display the remaining capacity as a figure. (*1)

Generally, the fully charged battery would have a capacity for a continuous operation of more than 7 hours
(8...65 hours depending on the sensor combination - also refer to the technical data). The service life can be
reduced by alarms. If the state of charge drops to such a low level that the state of charge icon is no longer
filled out, the device will switch to the “Energy-saving mode”. From this moment on, the green display
lighting will no longer be activated when pressing a button. In case of a gas alarm, the red display lighting
will also no longer be used. Then, the alarm signalling only occurs with the red alarm LEDs with a maximum
horn volume of 90dB(A). If the state of charge drops even further, the battery alarm would be triggered and
signalled acoustically. In this condition, the state of charge icon will flash. The maximum remaining service
life is displayed in minutes. After 15 minutes, the device will automatically switch off with a clear acoustical
signal. Then, the message “"OFF” will be displayed for 5 minutes. If the function “Anti-Lazy-Battery” has been
activated in the option menu, the device will not be automatically switched off after 15 minutes, but only
when the minimum voltage falls below.

2.2.5 Motion detection and Man-Down Alarm

The G888 offers the option to monitor the movement of the device user. This option can be used for
applications if no other person is within close proximity.

IR Fall R If the device user cannot act for himself any more, he can rapidly call for help
2""':6% '-E'-d:H by the acoustical alarm signalling or by radio.
pemH:S Yol CO:  eemCO If the motion detection is switched on, it is displayed in the top display row by
00 012 the motion icon .
PEAK  RESET Z00M
TETS unRNINGT [ ] If the internal motion sensor does not detect any motion during a defined
- MOTIDMLESS - period of time, an optical and acoustical MAN-DOWN-ALARM will be triggered
Are you OK? after a warning time of 30 seconds. Then, this alarm can be reset by a
23is ok keystroke. During the warning time, the timer can be reset by moving the
LT T device or by a keystroke.
MAH DOWM ALERT! If the device is equipped with a radio module, the motionless time and, if
Are you OK? applicable, a triggered MAN-DOWN-ALARM will be transmitted together with
the gas measurement values.
ok

The motion detection is set in the service menu under System / System options / Man-Down-Alarm (see
section 2.3.2.1.5).

2.2.6 Short-term, Long term, Maximum, Minimum values

After having switched on the device, it will continuously measure in the diffusion mode. All concentrations
will be displayed in this operating mode. In addition, short-term and long term values (STEL and TWA) will
be formed for toxic gases and maximum (MAX) and only for oxygen O2 minimum (MIN) values will be saved.
These saved values can be displayed on the screen if the screen is switched over to the corresponding
display mode by pressing the right button ZzooM}

2.2.7 Zoom display and detail view

T50E3 1] In order to be able to see the measured values magnified on the Zoom
R R R S R display, press the right button (F{eYeYY]). Briefly press the button in order to
0 15 Vol T zoom a displayed value. By pressing the right button several times, you can
u C'Dz zoom the display of the measured values of the individual sensors one after

PERE RESET Z00M another.

10



When the display of a value is zoomed, you can long press the button [ZeJelY] and change over to the
following detail view:

IEE] Tl I Example: Detail view for CO,
0 aaﬁReadiT Vol Top left: Maximum value (since switching on or since the last RESET)
ﬂ.ﬂﬁ ﬂ.ﬂﬂ CD2 Top right: Current gas concentration

15'STEL 2R TWA Bottom left: Short-term value (15 minutes)

PEAK  RESET _ Z00M Bottom right: Long-term value (8 hours)

Within one session you can change between the two zoom modes by long pressing the button m . After
having activated a zoom display, the display generally skips to the normal view after about 10 seconds,
depending on the configuration (system options). If the button RESETS pressed in the zoom display, the
maximum/minimum value memory will be reset to the current gas concentration.

2.2.8 Peak display of the peak values

LE0FLT ] W It is possible to continuously display peak values in the peak mode which is
2 LELTHy activated by pressing the button m On the screen in the top row, the
0.0
pRmHES  YolCOz  eem GO peak icon FF will be displayed with the two arrows.
00 023 0
FEAK RESET 2000 The peak mode can be deactivated by pressing the button m
lﬁ:u?ﬁiameadnufw - In the detail view of the zoom display on the top left the corresponding peak
0.0 ppm value is displayed instead of the max. or min gas concentration.
15,59&_ ShnTI..-lDﬁ HZS If the button {333 is pressed in the detail view, the peak value memory will
PEAK  RESET Z00HM be reset to the current gas concentration.

2.2.9 Turning the display

IR T . . .
Wal Oz LEL CHa A93d 13=34  MODZ | The G888 allows turning the measured value display by

, 0.0 Duzl_ww '«If:u}mﬂ.f-. %de 180°. To do so, keep the left and right button pressed
remizs Vel BBz eemCll 100 simultaneously and release it. In this way, the display can

B B hHI 137 2019 . X X
FEAE RESET zoon| |wm =4 waesy)  be easily read when the device is attached to the belt.

2.2.10 Use of the flashlight

It is reasonable to use the integrated flashlight e.g. if the device is lowered into a shaft or if it is used as a
safe light source in dark potentially explosive areas.

15:31:'15102 =k T_ELEﬁ The flashlight can be switched on by long pressing the left button
209 0.0 (about 3 sec.) and it can be switched off by shortly pressing it.
prmHzg  WolCl:  eemCO The switched on flashlight is shown in the upper display line by the flashlight
00 014 o =%
LAMP  RESET Z00H =

2.2.11 Display lighting

The display lighting is switched on by pressing any key for about 10 seconds and then it will automatically
switch itself off. If the battery is quite heavily discharged, the display lighting will no longer be switched on
when pressing a key.

2.2.12 Peculiarities when monitoring in the LEL range

For the monitoring of the LEL range, the G888 can be equipped with a sensor, which works according to the
catalytic process (WT). Due to the measurement method, the G888 measured values in the LEL range
cannot be distinguished from values in the increased Vol. % range (e.g. >20 Vol.% CH,). Furthermore, the
sensor would be damaged by concentrations above 110%LEL. In order to avoid such a damage, the sensor
will be switched off if gas concentration above 110%LEL is being detected. Only by pressing the button
KA1 and confirming the question “Fresh air?” by pressing the button the sensor will be switched on
again.

At an oxygen concentration of less than 10 Vol.% it would be no longer possible to measure flammable
gases and vapours with the catalytic process (CC) without errors. Please find more details about this topic in
the chapter “Influence of oxygen and interference gases”.

11



2.2.13 Influence of oxygen and interference gases

For using the G888C with a pellistor, it is necessary to pay attention that the measurement for gas and / or
vapour concentrations in the measurement range below 100% LEL cannot exactly be performed, if the
oxygen concentrations are at the same time less than 10 Vol%. In this case, the oxygen which is necessary
for the “catalytic combustion” is missing for the heat tone sensor. If the oxygen sensor would measure such
a low concentration, question marks “????” will be displayed instead of the measured value in %LEL. If the
oxygen concentration would increase above 10 Vol%, the measured value will be displayed correctly. The Ex
approval does not apply for the use of the device in an oxygen-enriched atmosphere. Certain substances,
which are designated as “Sensor or catalytic toxin” in the technical vocabulary, can impair the catalytic
combustion sensor (CC) regarding its signal behaviour. The “sensitivity”, i.e. the ability of the sensor to emit
signals, decreases. Substances of this kind are for instance sulphur, lead and silicon compounds.

2.2.14 Recording of measurement data with the data logger

The measurement data can be recorded on the G888 with an internal data logger. No special activation of
the data logging is required.

30.000 measuring points each can be recorded for up to 12 different measured values and other
information. This includes date, time, measuring point, alarm triggering and special events.

In the menu item “data logger” of the service menu it is possible to set different functions of the data
saving. It is possible to select the recording of average values, peak values or momentary value as well as
the recording interval between 1 second and 60 minutes. The memory type is set to a ring memory at the
factory. I.e. the oldest measured values will be overwritten as soon as the data logger is full. Measured data
can be read with the help of a test station TS888/999 or a docking station DS400. The configuration of the
data logger can be modified with the operating menu.

2.2.15 Wireless data transfer

If a corresponding radio module is built in the G888 and switched on, the current gas measurement values
can also be requested and transferred by radio.

153 T0 | [5IE Tl R - - - - -
o e s e If the_ radio module is gctlvated,_ the icons Ti_l for radio
0.0 209 0.0 and field strength are displayed in the upper display row.

PembzE  WolCO: eemill | eemHeS WolbO: eemCO|  The stronger the field strength icon =1 a1 4 is filled in
00 011 0| | 00 041 =~ 0| o o e o e Tashing fiels

Z00M . RESET FEAK | |pEak  RESET 200M e better is the radio connection. ashing fie

strength icon =71 signalises that currently no measured

ls:q[.'\f:"]mz t‘;_cﬁ 13=1t;1;m EEEP,:-HT‘ values are requested or that the radio connection is
0 0.0 Eﬂé 0.0| interrupted. If the icon WErr is displayed, the radio

ppmd"'ﬁ "E‘lﬁf R '3'6' ""‘"“d"ba "’6“{% R En':' module is either defective or switched on but not existing

FEAK  RESET Zoor| |[PEAK RESET Z00rM at all.

Generally, the reach of the radio connection extremely depends on the structural circumstances between the
sender and the receiver. At free visibility, a reach of 700m is possible with the 868MHz radio module. In
buildings, the reach can considerably fall below 100m depending on the material, nhumber and thickness of
walls and other metallic components.

The device-specific setting of the radio address and also the radio channel is performed in the service menu
under System / System options / Radio (refer to the paragraph 2.3.2.1.5).

2.3 Service mode

Access the service mode by pressing the centre button for about 3 seconds long (33al. In the service mode
it is possible to set the G888 by modifying the program parameters. Some menu items can only be accessed
via an access code "0011". The access code prevents that important functions might be accidentally
modified or modified by unauthorised persons. An alarming cannot be performed in the service mode.

The main menu is the first menu item in the service mode.

12



2.3.1 Main menu

Menu control: The individual key functions will always be displayed by the labelling via the individual

buttons on the screen.

[air mehu

Ser
ﬂ AutaCal

Serwice meny
Sensor—COyervisw
Sustem—Information

Ll SELECT DETECT

Left button = Scrolling one menu item downward
Centre button [EJRJe8] = Choosing the highlighted menu item
Right button DETEC Back to the measurement operation

The individual menu items in the main menu are:

2.3.1.1 Place - Choice of a measuring point

[air mehu

zepd
AutaCal

Serwice meny
Sensor—COyervisw
Sustem—Information

Ll SELECT DETECT

¢

Select location

No.1
GfG-DORTMUND
-4 11 EXIT

2.3.1.2 Name -

Main meny
Loc: GfG-TNIORTHUNTD

utolal
Serwice menu |
Sensor—Cyerwisw
Sustem—Information

i

A4l SELECT TDETECT
Selectuser
No.1
N.OETZEL
4 Tt EXIT

2.3.1.3 AutoCal

From a table stored in the device, it is possible to select one of 100 possible
places. All table entries can only be edited with a PC. In a table entry it is
possible to save up to 15 letters / figures, which are saved as “Job site” in
the G888.

By pressing the left and centre button a stored place will be selected. The
choice is automatically completed, when the selected value is confirmed with
the right “Back” button.

Choice of a device user

From a table stored in the device, it is possible to select one of 20 possible
entries. All table entries can only be edited with a PC. In table entries it is
possible to save up to 15 letters / figures, which are saved as
“Identification” in the G888.

By pressing the left and centre button a stored user will be selected. The

choice is automatically completed, when the selected value is confirmed with
the right “Back” button.

- Menu for AutoCal adjustment

In the menu item AutoCal several sensors can be simultaneously adjusted with fresh air (AIR) or test gas
(GAS). Except from the CO, sensor, all sensors can be adjusted with fresh air without any further settings.
When adjusting with test gas (GAS) the sensors need to be released depending on the used test gas /
mixture. (Also refer to the paragraphs “AutoCal air . . .” and “AutoCal gas . . .”)

The menu item AutoCal can be selected in the main menu or alternatively by simultaneously pushing the
button in the middle and on the right one.

AutoCal mernu Then, the following functions can be chosen:
FutoCal ""”b AIR = AutoCal adjustment with fresh air
s fresh aie GAS] = AutoCal adjustment with test gas
AalR GAS EXIT EXIT = BaCk tO the main menu
AutoCal—Air AutoCal-ALr g Hﬂutcul:al. rerort o
AutaCal—gir LEL.. I fi AutoCal adjustment
starts in EE3 EF—Iq BE with fresh air
HzS e 7 co -—=
seconds 1o has been successful.
START LETECT AEORT DETECT
AutoCal-Gas futoCal-Gas. E ﬁls.ltcil:al. rerort AutoCal adjustment
AutaCal-Gas LEL.. EEE EE Err:rr:grr: with test gas mixture
StagEin COz. B iy Enror has not been successful.
H:5 .. IRy CO: Errar
secohds (e.g. due to wrong
START LETECT BEORT DETECT test gas concentration)

An AutoCal adjustment with fresh air is only performed if the sensor reading of the set point 0.0 (except for
0,) does not deviate more than +10% from the measuring range or if the set point 20.9Vol.%0, does not
deviate more than +5.2V0l.%0,. An AutoCal adjustment with test gas is only performed if the sensor reading
of the “Cal.Gas” set point (in the sensor menu “Calibrate”) does not deviate more than 25%. In case of
larger deviations, the corresponding sensor will then be marked with “Error” in the subsequently indicated
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AutoCal report. In this case, adjust the sensor in the sensor menu “Zero” or “Calibrate” or with the docking
station.

The adjustment can be performed in the diffusion mode with fresh air exempt from measuring gas.
However, no ambient air should be used for the zero point adjustment of the CO, sensor, since the ambient
air always contains a small portion of carbon dioxide (CO,) which would then result in wrong CO, measured
values. For this reason, the zero point of the CO, sensor should only be adjusted in the sensor menu “Zero”
or with the docking station with CO,-exempted zero gas. It could be e.g. synthetic air, 100Vol%N, or
specially purified air (CO,-free). Zero gas (air exempted from measurement gas) and test gas can be
supplied via the calibration cap "SMART CAP” with a volume flow from 0.5...0.6slpm (I/min).

2.3.1.4 Sensor overview

=—Sensor—dverview=— =—Sensor—Overview=—

Sef
m LEL v The sensors which are represented in the

overview are located in the corresponding
1

plug-in locations of the device.
EXIT| or

[w)
[}
LY

Display of the alarm settings as well as date and status of the last calibration

= 160.0 rem Hz5 —1060.8 Frm Hes The data of the last three sensitivity
Alarml 5.8 e %%ig’:%*ff& 5*‘5'*'-'i adjustments can be displayed in the sensor
g?l_l‘?s:ﬂ%% 1a.8pen | Z615-61-63 v menu "Calibration data". The status display
i indicates if they have been successful (V) not
i L EXIT i Lo EXIT faulty (#).

Sensor information
In this menu item, specific information for each individual sensor are

CHwCT-Tnfa displayed:
I HEz—a - ID = Number of the measuring chamber
i B8 GLEL SE: 92% - SN = Serial number
IR S4memt - MR = Measuring range
ExIT - SE = Gas sensitivity of the sensor (100% = nominal)

- TR = Temperature range
- OT = Operating time of the sensor, e.g. 125 of 791 days

2.3.1.5 System information

TGESSE—Informatiovni?a

Srs10n . i H i il i i

Serial e In the system menu item Information you will find information about the
Radio Chisa-ibes device type, the firmware version, the serial number of the device.

2815-84-16 15:258:17

2.3.2 Service menu

Access the service menu by selecting the main menu item Service. In the service menu it is possible to set
the G888 by modifying the program parameters.

The menu items can only be accessed via an access code "0011". The access code prevents that important
functions might be accidentally modified or modified by unauthorised persons. An alarming cannot be
performed in the service mode.

_ = Go to the next letter in the alphabet
Securita code ] . )
<<>> = Confirm letters (The cursor automatically skips to the

0011 next position). By long pressing the key, the last entry

will be deleted, the cursor will skip one position back.
AECLL <G Bzt 01211 = Go to the previous letter in the alphabet

After having entered the code 0011, the following will be displayed:
Service meru In the menu item System it is possible to perform general settings (refer to
n Ensors the section "System menu"). In the menu item Sensors it is possible o set

Datalogger on . . . o . . i
sensor-specific functions (zero point and sensitivity adjustment). It is possible

to retrieve information or to set alarm thresholds. By pressing the button

p]3I¢] you would exit the service menu and go back to the measuring mode.
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2.3.2.1 System menu for system settings

Sostem meny

These menu items are explained in the following paragraphs:

1M_§fﬁt;ngﬁg§?5m/12m} - Bumptest (see section 2.3.2.1.1)
e o oetions - Sensor adjustment (zero point + calibration) (see section 2.3.2.1.2)
'ff”g'”” E'SE“ELEEET ExIT - M.aintenan.ce, setting the. next date (see sect?on 2.3.2.1.3)
e - Time, settln'g date aer time . (see sect!on 2.3.2.1.4)
a%arigtenance CEm- A 2m) - System opt_|ons for (_jlve_rse settmg_s . (see sect!on 2.3.2.1.5)
1%%?:‘%.::[19:&5 - Sensor choice - Activation / deactivation (see section 2.3.2.1.6)
AutalCal—Air - AutoCal air, Sensor release for AutoCal adjust (see section 2.3.2.1.7)

AutalCal-Gas

o SELECT EXIT - AutoCal gas, Sensor release for AutoCal adjust (see section 2.3.2.1.8)

2.3.2.1.1 Bump test

The functional test (inspection of the sensor values and alarms) can be easily and rapidly performed with the
docking station DS400. The functional test is performed automatically, the intervals for the functional test
will be stored in the G888. The functional test interval will be activated in the docking station after the first
functional test.

Bumre test
status
last 15.01. 2618 »
next T T T T R . .
Interval of the functional test is not activated.
Interwal —— days
Ll Tt EXIT
Bumr test
status
last 15.61. 7618 » ] ] ] ] ]
resct 1r.@l.zels - Interval of the functional test is activated; the next functional test is
Interval 1 daras immediately due.
L4 T EXIT
Bume test Ery—- Functional test on January 15th, 2018 was correct
last 15.61. 2618 «» Next functional test will be due 7 days later.
hiect 23.61.2818 -
Interwal ¥ dags
L4 Tt EXIT

2.3.2.1.2  Sensor adjustment (zero point and calibration)

The sensor adjustment (zero point and calibration) can be easily and rapidly performed fully automatic with
the docking station DS400. The intervals for the sensor adjustment will be saved in the G888 and activated
from the docking station after the first sensor adjustment.

Recalibration

S1atus
last 19,03, 2618 » ) .
ot TTeTTeTTT S Sensor adjustment on March 19th, 2018 was correct.The interval of the
Interwal —— daus functional test is not activated.
L Tt EXIT

Recalibration
STtatus
Last 12,83, 26818 » Sensor adjustment on March 19th, 2018 was correct.

hext 19,84, 7815 - . )
The next sensor adjustment will be due 28 days later.

Interwal 28 dags

Ll Tt EXIT

2.3.2.1.3 Maintenance

It is possible to enter a date in order not to forget the date for the next maintenance; the G888 will
automatically trigger an alarm if this date is exceeded. After having exceeded the date, the G888 will inform
the user that an maintenance needs to be performed as soon as the device is switched on.

To do so, it is necessary to select first Maintenance in the service menu.

Maintenance It is possible to first select which parameter needs to be changed (year, month
Mext datet and day):
EEEE-1H-1D
2815-85-14 EXIT = Back to the system menu
> SELECT __ EXIT = Selecting the parameter to be flashing

= Change over to the next parameter
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Maintenance The following options are available in order to modify a parameter:
Heut dater = Reduce value
Yy -HH-TD .
2a15-ER-14 EXIT| = Confirm value
o EXIT Tt = Increase value

2.3.2.1.4 Time

The device has a clock for date and time. The clock is buffered by a lithium cell, which is designed for a
useful life of 20 years.

Time metg
BEEE-HM-ID hhimnm: ss In the Time menu the corresponding flashing parameter is selected with
2818-03-22 17:31: 348 ELECT] = Select.

05T auto adiustment
for Eurores

"m
V

= Skip to the next parameter.

B SELECT ERIT EXIT| = Go back to the system menu.
Time mehu
EEE_MM_EE 2?2%? The following options are available in order to modify a parameter:
DT auto adiustment = Redu.ce value
for-Euroee EXIT = Confirm value
bl ERIT LS = Increase value

2.3.2.1.5 System options
If "System options" is selected in the service menu, the following will be displayed:

Sgctem omtions

M Confras - Language (Device language can be set e.g. German, English)
o et PrdEEL - Contrast (Display contrast can be set individually)
g radio ootz ot - Volume (Horn with 103dB(A), 90dB(A), 0dB(A))
4l SELECT  EAIT - Man-Down-Alarm (see below)
Sustem ortions - Radio (see below)
*th"fﬁ"aewn alert lanBgﬁ - Tolerance band (see below)
oliranceband  on - Vibrator (on / off)
B o AR, i - Start-up + AutoCal (on / off)

Man-Down-Alarm
In the menu item “Man-Down-Alarm”, it is possible to switch the motion detection on and off.

Sustem ortions Sastem ortions

& Contrast 12 |a volume 1@zdEchy| The “Motionless time” can be set from 20...300s. After the
Volune 183dEc) 1___E. wizH| expiration of this time, the device user will be warned for
Radis (GEaHHES or| |UEa3icSEE" 30 seconds. Only afterwards, the “Man-Down-Alarm” will be

T Reeer it | he o tirEer  ewt| triggered in the measuring mode.

Radio-Adjustment

If a radio module is integrated in the G888, it is possible to switch the radio function on and off in the menu
item “Radio”. Depending on the radio module which is built in the G888, it will be displayed as (868MHz) or
as (915MHz). If the radio module is switched on, it is possible to individually set the radio address and the
radio channel. By default, the last two figures of the serial humber of the device are being used. This
corresponds to the setting (auto). Alternatively, the radio address can also be set from 0...254 (fixed). On
the 868MHz radio module, the radio channel, which is by default set to 130, can also be set in the range
from 101...111 or from 129...132. On the 915MHz radio module, no radio channel is being set, since this
radio module is working with frequency hopping.

Sustem ortions Sustemortions Radio-ID Radio-ID
i Ha?_Ilnlrln r—‘|l$r_*t EEH o Entdi_nn{lgggmﬁmf 36=
otionless Time = adic = o -
_. RS o 30 (auto) 254 (fixed)
ad1lo ] adlo—Lhanhe
EBadio—Charnnel 1348 Toletance band =131
¥ Tolerance band on T Yibrator ar
o SELECT EXIT e SELECT EXIT o Tt EXIT i 1t EXIT
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Switch tolerance band on/ off

In the measuring mode, the G888 suppresses little fluctuations of the measuring value on sensors for toxic
and flammable gases in the range of the zero point. In case of the oxygen measurement, low fluctuations
about 20.9Vol% O, (fresh air range) will be suppressed. In order to avoid skips, the display value will be
adjusted to the double value of the tolerance band up to the real measured value. Please find detailed
information about the size of the tolerance band in the section “Sensor types and measuring ranges”.

This tolerance band is activated by the manufacturer, but here under the system options it can generally be
switched off as well. It is alternatively possible to enter the shortcut <REAL> for the deactivation or the
shortcut <BAND> for the activation instead of the access code.

2.3.2.1.6 Sensor choice - activation / deactivation of sensors

Each sensor can be individually switched on or off for the measurement. This function will always be used if
a gas shall not be measured or if a sensor is taken out of the device without replacing it.

Sensor select On = Sensor active
}Eci e o Off = Sensor inactive
EC:  é0. aH If no (gas) is indicated behind the sensor, the sensor is not available or it is
¥ I EEE!; B not being identified.
H O Off ERIT = Scroll downward to the next sensor
= Activate / deactivate the corresponding sensor
EXIT = Back to the service menu

2.3.2.1.7  AutoCal air - Sensor release for AutoCal adjustment

FutoCal—fir Here it is possible to set which sensors should be used for the automatic
}EE; s o adjustment with fresh air.
EC: 40 aH Except for the IR sensor for CO, by default all sensors are set to "ON" and
B (i an ) ) A
*IRy 00z aFF are this released for the automatic fresh air adjustment.
bk OOt EAIT = Scroll downward to the next sensor
= Adjustment / Non-adjustment of the sensor
in the AutoCal program
EXIT = Back to the service menu

2.3.2.1.8 AutoCal gas sensor release for AutoCal adjustment

AutoCal=Gas Here it is possible to set which sensors should be calibrated for the automatic
1 adjustment with test gas. By default, all sensors are set to "OFF". If several
EC: ocCho aN : . . .
} Cz 60z | sensors need to be adjusted simultaneously with a test gas mixture, these
EE iy i
*IRy  oCOz) M sensors can be selected here.
bd O/ 0ff BAIT = Scroll downward to the next sensor
On/ Of = Adjustment / Non-adjustment of the sensor
in the AutoCal program
EXIT = Back to the service menu

2.3.2.2 Sensor menu for sensor settings

The following functions refer to the individual sensors in the G888. In the sensor menu, each sensor can be
selected individually. Then, the settings apply for each selected sensor.

For the description of the functions of the sensor-specific settings the CH, sensor resp. the O, sensor are
mentioned as an example. However, the setting options apply for all sensors in the same way.

SEnzor meny Input options:

HE'::: 1@295@:3'/{02% Eﬁ = Chang.ing over to the next sensor
M L EE SELECT] = Selecting the SeItISOF
EXIT] = Back to the service menu

bk SELECT EXIT

The following settings are available for each sensor:

HSCEC Zero = Adjusting the zero point
HEaEIEPa!E Calibrate = Adjusting the sensitivity

Alatrms

pallbration dates Alarms = Setting the alarm thresholds
EEEEUPEEEEITEET EXIT Calibration data = Data and status of the last calibration and zeroing)
Information = Sensor information: MK number, serial number,
measuring range, temperature range)
Unit and = Selecting the CH4 unit to be displayed (%LEL / Vol%)
Type of gas or selection of the type of gas to be displayed

17



= Changing over to the next menu item
SELECT] = Selecting the menu item
EXIT| Back to the service menu

2.3.2.2.1 Zero - Adjusting the zero point

When adjusting the zero point, the sensors should be gassed with air exempt from measuring gas or the
carbon dioxide and the oxygen sensor (*1) with 100Vol% nitrogen. In this case, the zero gas can be
supplied via the "SMART CAP” calibration cap with a flow from 0.5...0.6slpm (I/min). In order to adjust the
zero point, it is necessary to select the sensor menu item “Zero”. Then, the following will be displayed:
CHYCCI—ZERD
Readout: 0.0 %LEL START] = Starting the zero point adjustment
Zerabast 0.0 %LEL GAS Inputting the zero gas concentration
EXIT Back to the “"CH;menu”

START GAS EXIT

Generally, the zero gas is 0.0 so that it is not necessary to modify this concentration. However, in special
cases, the zero gas concentration can be slightly raised after having pressed the button GAS. After having
input @ the following screen will be displayed:

CHWCCI—ZERD
Readout: 0.0 %LEL Reducing the zero gas concentration by one unit
cerabast 'CFD %LEL EXIT] Confirming the value and back to the menu item “Zero”
= Increasing the zero gas concentration by one unit

START GAS ERIT

By inputting m the zero point adjustment is being started:
CHYCCI—ZERD

Readout: Q
Zerolbas: D.U ?,Ell:Et ABOR = Cancelling the adjustment and changing over to the “CH,"
) menu.

ABORT

If a constant measured value is registered after a stabilisation time of 100 seconds, the adjustment will be
performed and conformed by pressing the button “OK"”. For CC, IR and O, sensors the stabilisation time is a
bit longer but generally limited to 3 minutes.

For (*1): The zero point adjustment of the oxygen sensor will be performed with 100Vol% nitrogen at the
factory. For the monitoring of the usual alarm thresholds of >17V0l.%0, no readjustment of the user would
be needed. In this case, it is sufficient to adjust the sensitivity.

2.3.2.2.2  Calibrating - Sensitivity adjustment

The gas sensitivity of the sensor is adjusted for the calibration. Before performing the sensitivity adjustment,
a zero point adjustment needs to be performed. A corresponding test gas is required for the sensitivity
adjustment. Test gases are e.g.:

Measuring |Test gas
range
TX Carbon monoxide (CO), hydrogen sulphide (H,S) or other gases
oX Fresh air or test gas with 20.9 Vol% oxygen (O,) in nitrogen (N,)
EX Methane (CH,), propane (CsHg) or any other flammable gases (*2)

The test gases to be used can be learned from the test log. For the sensitivity adjustment, the concentration
of the test gas should amount to from 30% to 70% of the measuring range end value. However, for IR
sensors with measuring ranges of >5Vol.CO, the concentration of the test gas has to amount to from 25%
to 75% of the measuring range end value. The test gas can be supplied via the "SMART CAP” calibration cap
with a flow from 0.5...0.6slpm (I/min).

In order to adjust the sensitivity, it is necessary to select the sensor menu item “Calibrate”.

DzlEC:—SFAN
Readoutt 209 Vol START = Starting the sensitivity adjustment
Cal-Gast 209 Vol% e Inputting the test gas concentration
EXIT Back to the "0,” menu

START GRS ERIT
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By inputting the @ the test gas concentration can be set in the range from 10 to 105% of the measuring
range end value:
Dz(EC:—SFAH
Readoutt 209 Yol% Reducing the test gas value by one unit

Cal.—bast 5.E£_E1UO|% = Increasing the test gas value by one unit

EXIT = Confirming the value and back to the “"0,” menu

Ll EXIT Tt

However, by inputting m the sensitivity adjustment is being started:
Dz(EC:—SFAH

Readoutt 209 Vol%
Cal.-Gast 209 Yol% ABOR = Cancelling the adjustment a change over to the “0,” menu.

ARORET

If a constant measured value is registered after a stabilisation time of 25 seconds, the adjustment will be
performed and conformed by pressing the button “OK”. Generally, the stabilisation time is limited to 3
minutes.

For (*2): The sensitivity adjustment of sensors which measure certain flammable gases in the %LEL range,
such as hexane, nonane or similar “heavy” vapours, is not unproblematic. Apart from the availability of such
a test gas, it has to be assumed with a long stabilisation time in the range of several minutes for the gas
supply. Alternatively, the sensitivity adjustment can be performed with a suitable reference gas (e.g.
propane). The IR sensor MK249-8 can be adjusted e.g. with a reference gas of 0.85V0l%CsHg (propane) to
67%LEL hexane or 80%LEL nonane. The cross-sensitiveness for such sensors are indicated in the section
“Sensor specifications”.

2.3.2.2.3  Alarms - Alarm setting

The G888 has 3 momentary value alarms for the non-toxic gases (O,, CH,;) each, for the toxic gases
(e.g. HyS, CO, CO,) there are 2 momentary value alarms each. The alarms are triggered if the gas
concentration exceeds or falls below the corresponding limit value. An alarm can additionally be emitted for
the toxic gases if the long-term and the short-term value (TWA and STEL) are being exceeded.

After having selected the sensor menu item Alarms the following screen is displayed (here: Selecting O,):
OztECz—ALarms

arm LAl = Scroll downward
nmarms 5.8 Volx EDIT| Selecting the menu item
EXIT Back to the sensor menu

Ll SELECT EXIT

After having selected the alarm limit value (in the example: Alarm 1) it is possible to enter the value:
UzlELz-Alarm L The selected alarm limit value flashes and can only be changed, if:

19.0 Vals: = Reducing the alarm value by one unit
EXIT = Back to the sensor menu
14 EXIT Tt = Increasing the alarm value by one unit

With the exception of %LEL measuring ranges all limit values can be freely set or completely deactivated
(0 or “---") over the whole measuring range. For %LEL measuring ranges, the limit values can be set to up
to maximum 60%LEL.

2.3.2.2.4 Calibration data

> Oz ECz—————| |=——=0eiECz»-Callates ——| |=—=0wEC:»—-Callates=—=
=0 Zeroing status| [Calibration status P i
Eﬁ;;ﬁ.ﬂr;ate <ho entrud D1 BB £, > In this .meny |tem, the c.iata of the
A v last calibration will be displayed.
nformation —HL= v . . . h
e asureranas It is a pure information display.
14 SELECT EXIT| |LCAL EXIT| |ZERD EXIT

2.3.2.2.5 Information

CHycCC The individual data of the sensors which are built-in the device, are displayed
alibrate here.
Alarms
Lalibration dates ID: The MK number corresponds to the sensor type
Measureranae SN: Serial number of the sensor
bl SELECT  ERIT MR: Measuring range of the sensor

SE: Gas sensitivity of the sensor (nominal=100%)
TR: Temperature range in which the sensor can be used
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e Ty = Infa OT: Operating time the sensor has already been used

oHe DORER el sE:vmen PS: The PowerSave mode from the Catalytic Sensor can be turned on or off
ﬁ: S22mET T with the left button. This mode cannot be activated if the sensitivity of
FSt PowerSave Mode on the sensor is too low and on "heavier" gases (such as hexane, nonane or
PS onoff EXIT

similar) due to the smaller sensor signal.

2.3.2.2.6 Measuring range

Under the menu item Measure range, different pre-defined measuring ranges are listed for smart GfG
sensors. They can be selected.

Measureranae In this menu item (here WT sensor) it is possible to select the type of gas to

=R 2 be displayed or to set the CH4; unit to %LEL or Vol.%. The volume
H%SS:Siﬁ:tEtEﬁHL concentration in brackets corresponds to the final value of the measuring
¥ 008 SLEL FR e range. Hereby it is possible to set the measuring range to the country-
4 SELECT EMIT

specific LEL value.
If the unit or the type of gas has been changed, the device needs to be restarted after quitting the service
program, before performing a functional test or an AutoCal adjustment with a docking station.

2.3.2.3 Data logger settings

In the menu item Data logger it is possible to make different settings:

Complete - Deleting the data from the data logger (display of the memory usage)
Mode - Selection of momentary values, mean values or peak values

Interval - Interval of the data logging (selectable from 1 second to 60 minutes)

The parameter COMPLETE indicates how much capacity of the data logger has
Tiataloooor been completed.

n inier‘va! EEEEES
Avetage

Scrolling downward to the next parameter

Deleting the data. A security query will follow

“Delete data?”. Confirm by pressing the button (right button),
cancel by pressing the button EE (left button)

EXIT = Back to the main menu

If the parameter Mode is selected by pressing the button m, it would

Mode
Overwrite on M

Ll ERASE ERIT

Data logger

ol 113

AN P be possible to choose between the momentary value, mean value and peak
VEFWrLLE an value (Peak). After having input [2,44] the system will skip back to the logger
m CHEMGE EWIT menu. The selected mode will be taken over.

Data logger

Interval: The interval of the data logging can be selected by pressing the
buttons on the left and right from 1 second to 60 minutes.

Ll CHAHGE ERIT

The data of the data logger can be read with the help of the charging tray or of the charging cap and an
optional USB adapter cable and be transferred to a PC.
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2.4 Energy supply

The G888 is equipped with a NiMH supply module as a device battery. In this supply module, the battery is
an integral part of the back panel of the housing. A dangerous growth of dendrites, as it may happen e.g. in
lithium polymer or lithium ion batteries, is excluded for the battery of the G888.

2.4.1 Charging the device battery

Caution:

The device must not be charged in potentially explosive atmospheres.
The charging contacts must not get dirty.
(Refer to the paragraph “Maintenance” in the annex)

The battery of the G888 can be charged in the charging tray. Perfect
functioning is only guaranteed if the charging tray is lying or is fixed
horizontally and the mounting bracket is correctly clammed in. Caution: Do not
mount vertically!

The charging tray will be supplied by a plug-in power supply made by the
company GfG or alternatively via a vehicle charging cable made by the charging tray with mounting bracket
company GfG. The charging tray limits the charging voltage for the G888 to

max. 6V.

The charging process is subdivided in normal and trickle charging. The continuously illuminated green LED
indicates the operational readiness of the charging tray. The continuously illuminated yellow LED indicates
the normal charging process and the flashing yellow LED indicates the trickle charging. If the yellow and the
red LED are flashing alternately, the battery will first be discharged and then the charging process will be
automatically started. If only the red LED is flashing, the charging tray is defective.

Make sure that the charging process will be indicated by the yellow LED and on the display after having
inserted the G888 into the charging tray and closing the mounting bracket. Otherwise, there might possibly
be contact problems. In case of a completely discharged battery, the charging process will take about 6 to
7 hours. Then, the charging tray will automatically switch over to the trickle charging so that an overloading
of the battery will be excluded. Both states of charge will be displayed on the screen of the G888. After
having switched over to the trickle charge, the battery will have at least 95% of its capacity. In order to
attain a capacity of 100%, the battery module needs to be charged another 2 hours with trickle charging.

With the help of the charging tray and an optional USB adapter cable, the data of the G888 data logger can
be read and transferred to a PC.

Alternatively, it is possible to charge the battery of the G888 with the help
of the “"SMART CAP”. The SMART CAP needs to be fixed to the G888 with
the clip connection on the side.

The SMART CAP will be supplied by a plug-in power supply of the GfG. The
SMART CAP limits the charging voltage for the G888 to max. 6V. It applies
the same for the charging process and the signalling of the green and
yellow LED, as described above for the use of the charging tray. At the

start of loading, make sure that the loading process is indicated by the SMART CAP
yellow LED and on the display (otherwise there might possibly be contact
problems).

With the help of the SMART CAP and a USB cable, the data of the G888 data logger can be read and
transferred to a PC.

In addition, the SMART CAP also allows calibrating the device. However, this cannot be performed during
the charging process.

In order to permanently maintain the capacity of the NiMH battery, make sure that the battery can only be
charged by using the charger depending on the useful life and frequency and the charger is not used as a
storage place for weeks for the gas measurement device. Please find recommendations in the following table
for the charging depending on the device usage.
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Device usage Recommendation

for the charging of the battery
1. | Daily for more than 3h Charge after use
2. | Daily for less than 3h Charge every 2nd or 3rd day
3. | Once per week Charge 1 day before the next use
4. | Once per month for more than 3h Charge after use as well as

1 day before the next use
5. | Once per month for less than 3h Charge 1 day before the next use
6. | Once per calendar quarter or rarer |Charge after use as well as

1 day before the next use

For 4,5,6: If the device is rarely used, then the battery needs to be charged after use, since one part of the
sensor electronics also needs to be supplied with energy even when the device is switched off. If the device
has not been used for a very long period of time and the battery is completely discharged, then the device
needs to be recharged about 1 day before the next use. A normally discharged battery will generally be
charged to 95% of its normal capacity within about 6 hours charging mode. After another 2h trickle charging
mode, the battery will be charged to 100% of its normal capacity. If in spite of the completely charged
battery the normal device service life would not be attained, this might be caused due to the “lazy battery
effect” (effect of the inertia of the battery). At this, the discharge behaviour changes in such a way that in
spite of the completely charged battery the battery icon is empty relatively quickly and the device can
nevertheless be operated for a long time.

2.4.2 Removal of the lazy battery effect on a device battery

On the NiMH supply units, the so-called “lazy battery effect” and thus a reduction of the service life of the
device might occur after longer non-use, due to wrong charging behaviour, due to unfavourable device use
or due to temperature conditions above 50°C. This may occur if the battery of the device has never been
completely discharged or if the battery is charged too often or too long. It has to be avoided to start the
charging process several times per day and that the device is permanently deposited in the charger for
several days or weeks. The “lazy battery effect” can often be remedied by completely discharging the NiMH
battery. However, in order that the battery would not be completely discharged, the device must not be
manually switched off.

2.4.3 Replacing the device battery (NiMH supply unit)

Caution: The device must not be opened in potentially explosive areas and therefore the
NiMH supply unit (battery) must not be changed. Since the battery is an integral part of the
back panel of the housing, it is only allowed to replace it outside the potentially explosive
area by a NiMH supply unit of the same type.

The device needs to be switched off, before replacing the NiMH supply unit. In order to remove the back
panel of the housing, the four screws at the back need to be unscrewed and the whole NiMH supply unit
needs to be pulled off to the rear.
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3 Annex

3.1 Maintenance

Soiling of the device housing can be removed using a cloth dampened with water. Do not use solvents or
cleaning agents! Particularly make sure that the outer charging contact surfaces of the G888 and the
charging contact pins of the charging adapters are clean. In case of bad/incorrect contacting of the
charging adapter, the NiMH battery will only be charged incompletely or not at all.

3.2 Maintenance and inspection

The maintenance and inspection includes a regular review and adjustment of the sensitivity and of the zero
point. Moreover, the functioning of the device needs to be checked. Gas warning devices can behave in
different ways depending on the environmental conditions. Thus, it is important to perform a test and an
adjustment, if applicable, independent from the maintenance works (refer to the DIN EN 60079-29-2
paragraph 9.2 as well as the DGUV Information 213-057 (T 023) and DGUV Information 213-056 (T 021) of
the BG RCI in Germany). This test includes the following inspections:

¢ Visual inspection regarding mechanical damages

e Visual inspection of the gas entry

e State of charge of the battery

e Display with zero gas and with test gas as well as alarm triggering

The response behaviour of oxygen sensors can be checked with a suitable test gas (<18Vol.% O,) and with
the help of the docking station, the “SMART CAP” calibration cap. In the simplest case, the response
behaviour can also be checked with slowly exhaled air.

3.3 Maintenance - Repair

The DIN EN 60079-29-2 ,... gas measurement devices - selection, installation, use and maintenance of
devices for the measurement of flammable gases and oxygen”, the DIN EN 45544-4 ... Electrical devices for
the direct detection and direct concentration measurement of toxic gases and vapours, Part 4: Guideline for
the selection, installation, use and maintenance” as well as the corresponding national sets of rules need to
be considered.
In the sense of the “Explosion Protection Directive”, the “"BGR 500, Section 2.33” (formerly: Accident
prevention regulations (UVV) gases), the maintenance includes the maintenance, inspection and repair of
gas warning units. The applicable measures are described in the DGUV Information 213-057 (T 021) and
213-056 (T 023) the BG RCI. The functional test has to be performed before the first use and at least every
4 months and includes:

e Position of the zero point

e State of charge of the battery

e Diffusion paths

e Display with zero gas and standard test gas, if applicable, adjustment

e Alarm signal triggering, e.g. with alarm test gas

e Constantly amplified signal with standard test gas

¢ Response time
The test has to be performed by an expert and a written confirmation about the result has to be available.
Generally, the restoration of the G888 has to be performed according to the instructions of the manufacturer
by using original spare parts for the maintenance.

3.4 Calibration device

The device has to be supplied with test gas in order to control the sensitivity of the display. The diffusion
openings can be covered with the help of the "SMART CAP” so that the test gas can be supplied to the
sensors with a flow from 0.5...0.6slpm (I/min). Alternatively, for certain test gases, this inspection can also
be performed with the docking station DS400.

Caution: Test gases, in particular toxic gases may pose hazards. Make sure that test gases are
not inhaled. Working places, where devices are calibrated with test gas, need to be
sufficiently ventilated depending on the type of gas, concentration and gas quantity. In
particular cases, a gas extraction or a gas discharge is suitable. The safety notes on the
test gas bottles as well as the safety data sheets of the test gases need to be observed
in any case.
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3.5 Inspection with the docking station DS400

The functional test required in the DGUV Information 213-057 (T 023) and
213-056 (T 021), as well as the adjustment of the G888 can be easily and
rapidly performed with the docking station.

The functional test will be automatically started and performed fully
automated. The effective time for a functional test amounts to about
20 seconds. The adjustment (sensor adjustment) will be started at an
individual push of a button and completed within a few minutes. A green or red
LED will indicate the test result. The detailed values are displayed on the
device screen (functional test report, AutoCal air report, AutoCal gas report).
No PC is required to perform the functional tests and the adjustment, all
relevant data will be automatically saved on an SD card which is inserted in the
docking station.

The first time, the functional test of the G888 needs to be performed, the
interval for the functional test and the adjustment can be automatically
activated on the docking station.

Before using the docking station, it is necessary to read and follow its operating
instructions.

3.6 Malfunction, cause, remedy

Malfunction / Message | Cause Remedy
1. | Simultaneously flashing alarm | Insufficient voltage supply Charge battery
LEDs and display off Hardware or program execution error Call the GfG service
2. | Permanent “Boot loader” with | Program memory defective Transfer Firmware to the device
red display lighting Call GfG service, if necessary
3. |“ERROR! RAM” Working memory defective Switch device off and on
4. |“ERROR! EEP” Device parameter memory defective Call GfG service, if necessary
5. |“ERROR! BAT” Battery voltage metering defective
6. |“ERROR! ALG" Program execution error / Algorithm
7. | “Clock clip does not work!” Hardware defect Acknowledge message
“Time reset to ..."” Call GfG service, if necessary
8. |“Reset timeto ...” Clock not set or buffer battery is empty Acknowledge message, set time
Call GfG service, if necessary
9. |"“Sensor defective!” Sensor defective or not available Switch device off and on
Call GfG service, if necessary
10. | “Data incorrect!” Sensor data are incorrect Switch device off and on

Call GfG service, if necessary

11. | “Reconnect sensor to EC1!”
12. | “Reconnect sensor to
EC2 or EC3!”

EC sensor is connected to the wrong slot Open device, reconnect sensor, then
switch the device on again

13. | “Sensor not available. Sensor not available. Acknowledge message and switch off
Deactivate sensor sensor in the service program
in the system menu!” Call GfG service, if necessary
14. |“CHECK ALARMS” Sensor was replaced by another type Check alarm setting in the service
program and change it, if hecessary
15. | “Gas type is not supported” Gas type is not supported by the device Remove sensor
or old Firmware version perform Firmware update, if necessary
16. | “No sensors” No sensors activated in the service program | Activate available sensors in the
service program
17. | Gas display "START"” ("STRT") | Sensor is still in the activation phase Wait for some seconds
18. | Gas display “????" Measuring with WT sensor is not possible, If this occurs with fresh air, it is
since oxygen display <10Vol% necessary to adjust or replace the
oxygen sensor
19. | Gas display “----" / Error No gas display, since the sensor is defective | Deactivate the sensor in the service
or program
the sensor data are incorrect Call GfG service, if necessary
20. | Gas display Measured value underrange Perform zero point adjustment

Clearly falling below the measuring range
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21. | Gas display “”

Measured value over range/excess
available gas concentration is too high
or high cross sensitivity (for EC sensor)
or protective circuit activated (for WT
Sensor)

Leave the range of high gas
concentration and

acknowledge message for the WT
sensor and confirm in the fresh air
range

22. | Gas display “FAULT” ("FLT")

IR sensor signal is incorrect

If this happens repeatedly
Call GfG service

23. | Gas display “TEMP” or

“TEMP ERROR”

Sensor is operated outside the specified
temperature range
or hardware defect at 0°C<Ta<30°C

Go to a normal environmental
temperature range
Call GfG service, if necessary

24. | Gas display “POWER" or

“POWER ERROR”

Energy supply of the sensor is disturbed

If this happens repeatedly
Call GfG service

25. | Gas display “"P+T"

See gas display “TEMP” and "POWER”

See above

26. | “Gas concentration is too
high!”

When changing from the
HI% range to the %LEL range
the gas concentration is still above 5Vol%

Wait until the gas concentration has
reduced to less than 5Vol% and repeat
switchover.

27. | “No sensors released for
AutoCal
air (gas)”

No sensors released for the automatic fresh
air or test gas adjustment

Release for the automatic adjustment
in the service program Sensor(s)

28. | “Zeroing failed

(too low)

measured value too high”

Possibly measuring gas available or
too positive (negative) zero point deviation

Perform zero point adjustment in the
environment exempt from measuring
gas

Call GfG service, if necessary

29. [“Calibration failed

high)

Measured value too low” (too

Wrong test gas concentration or
sensor sensitivity too low (too high)

Check test gas and set point
Call GfG service, if necessary

30. | “Zeroing (calibration) failed
Signal cannot be detected”

Extreme sensor signal deviation or
hardware defect

Repeat process and
call GfG service, if necessary

31. [ “Saving failed”

Parameters cannot be saved when quitting
the service program

Switch device off and on, then repeat
the settings in the service program
Call GfG service, if necessary

3.7 Accessories and spare parts

Description Order No

1. | G888/G999 SMART CAP (calibration cap) 1990210
2. | G888/G999 SMART CAP with USB cable (calibration cap and data transfer) 1990211
3. | G888/G999 SMART CAP with USB cable and EU plug-in power supply (5.0VDC/1.0A) 1990212
4. | DIC888/999-B Charging tray with brackets and EU plug-in power supply (12VDC/700mA) | 1990221
5. [ DIC888/999-B Charging tray with brackets and vehicle charging cable 1990222
6. | DIC888/999 USB interface cable 1990229
7. | DS400 Docking station for G888/G999-D with EU plug-in power supply (12VDC/1300mA) | 1990231
8. | DS404 Docking station for G888/G999-D with EU plug-in power supply (12VDC/1300mA) | 1990236
9. | TS888/999 Test station without fitting without plug-in power supply 1990240
10.]| TS888/999 Test station with fitting without plug-in power supply 1990241
11.]TS888/999-DIC Test station with charging function without fitting without plug-in power supply | 1990245
12.]TS888/999-DIC Test station with charging function with fitting without plug-in power supply | 1990246
13.| G888C NiMH supply unit A21 1990401
14.| G888 Spare sensors = refer to the section “"Sensor types and measuring ranges”

The spare parts and the accessories need to be stored at an environmental temperature from 0° to 30°C.
The storage time must not exceed 5 years. For NiMH supply units a shorter storage time of one year applies.
The battery must be charged before the storage. If the device might be stored for more than ' year, the
battery should be removed.
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3.8 Indications regarding the environmentally friendly disposal

According to section 11 of the General Terms and Conditions of the company GfG, the purchaser of the
device agrees to dispose of the device or device components in an environmentally sound manner in line
with sections 11 and 12 of the German Electrical and Electronic Equipment Act (ElektroG). If desired, GfG in
Dortmund, Germany, can also carry out correct disposal.

3.9 Sensor types and measuring ranges

The spare sensors need to be stored at an environmental temperature from 0° to 30°C. The storage time
must not exceed one year. For electrochemical sensors a shorter storage time of %> year applies. When
storing oxygen sensors, the service life to be expected will be reduced. When storing the spare sensors,
make sure that the environmental atmosphere is not aggressive and free from sensor toxins.

Slot Sensor Display range Measuring gas and additional information Order No

type
_ 0 ... 500ppm CO  Carbon monoxide and

EC1 MK380-8 0..100ppm H,S hydrogen sulphide 1990710

MK390-8 |0 .. 10ppm (*1) [Cl,  Chlorine 1990725

MK391-8 |0 ... 2ppm ClO, Chlorine dioxide 1990730

MK349-8 |0 ... 2ppm COCI2 Phosgene 1990800

MK443-8 | 0..500ppm (*1) [CO Carbon monoxide 1990705

MK445-8 |0 .. 100ppm (*1) |H,S Hydrogen sulphide 1990700

MK396-8 |0 ...2000ppm H» Hydrogen 1990785

MK402-8 |0 ...1Vol.% H, Hydrogen 1990790

MK403-8 [0 ... 4Vol.% H, Hydrogen 1990795

Eg; MK409-8 |0 ..50ppm (*1) |HCN Hydrogen cyanide 1990760

EC3 MK412-3 [0 .. 10ppm HF Hydrogen fluoride (EU version) 1990765

MK412-9 |0 ... 10ppm HF Hydrogen fluoride (resolution 0.5ppm) 1990766

MK453-8 |0 ... 300ppm (*1) [NH3 Ammonia 1990735

MK454-8 |0 ... 1000ppm(*1) [ NH; Ammonia 1990740

MK458-8 |0 .. 30ppm (*1) [NO, Nitrogen dioxide 1990750

MK383-8 |0 ... 25Vo0l.% 0, Oxygen (2 years) 1990715

MK427-8 |0 ... 25V0l.% 0, Oxygen (3 years) 1990716

MK353-8 [0 ..10ppm (*1) |PH; Phosphine 1990770

MK460-8 [0 ..20ppm (*1) |SiH, Silane 1990780

MK440-8 |0 ..10ppm (*1) [SO, Sulphur dioxide 1990720

MK379-8 [0 ..20ppm (*1) |C,H,O Ethylene oxide 1990775

EC2 MK392-8 |0..30ppm (*1) [HCI Hydrogen chloride 1990755

EC3 MK432-8 |0 ... 25V0l.% 0, Oxygen (5 years) 1990717

MK457-8 |0 ..100ppm (*1) |NO Nitrogen monoxide 1990745

_ 0 .. 100%LEL Flammable gases and vapours (*2)
cc MK221-0 0 .. 5Vol.% CH4, Methane 1990850
MK221-1 0...100%LEL Flammable gases (*2) (i_ncreased contami.nati_on resi.stance) 1990851
0..5Vol.% CH, Methane (increased contamination resistance)
0 .. 5Vol.% CO, Carbon dioxide

IR MK245-1 0 ... 100%LEL Flammable gases and vapours (*2) 1990520

(Infrared) | MK248-8 |0 ... 5Vol.% CO, Carbon dioxide 1990900

MK249-8 [0 .. 100%LEL Flammable gases and vapours (*2) 1990905

For (*1): The sensor can also be set to other measuring ranges (refer to the sensor specification)
For (*2): CH4 Methane or one of the below mentioned flammable gases and vapours

Sensor type

Flammable gases and vapours

MK221-0 CHs(methane), CsHg(propane), C4Hig(butane), CsHi>(pentane), CgHi4(n hexane),
H,(hydrogen), C,H,(acetylene), C,Hs(ethylene), CH,O(methanole), C,HgO(ethanole),
CsHgO(isopropanole), C4H;100(n butanole), CsHgO(acetone), CsHgO,>(methylacetate),
C4HgO;(ethylacetate), C4HgO(methylethylketone MEK), C,;Hg(toluene),
CgH1,0(methylisobutylketone MIBK), C,;H;¢(heptane), CoH,o(n nonane)

MK221-1 CHs(methane), CsHg(propane), C4Hig(butane), CsHi>(pentane), CgHi4(n hexane),
H,(hydrogen), C,H,(acetylene), C,Hs(ethylene)

mﬁgig'é CH4(methane), CsHg(propane), CgHis(n hexane), CoH,o(n nonane), ETF (ethyl formate)
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3.10 Sensor specification

MK221-0 Catalytic combustion sensor for flammable gases and vapours

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure
Humidity

(70)80....120(130)kPa:
0%...95% RH:

Temperature(-20)-10...+40(55)°C:

Flow velocity 0...6m/s:
Cross sensitivities @ 50% LEL:

Expected service life:

0.0...100%LEL
0.5/ +2.5%LEL

0.00...5.00Vol.% CH4
0.02 / +0.14Vol.% CH4

tso < 10sec top < 20sec @ CH4 (methane)
tso < 12sec teo < 30sec @ CsHg propane)
tso < 25sec too < 65sec @ CsH14 (n hexane)

max. +5(7)%LEL or +10% of the display

max. +3%LEL or +10% of the CsHsg display
or +30% of the CHudisplay (regarding 0% RH @40°C)

max. +3%LEL or £10(15)% of the display (regarding 20°C)

max. +1%LEL or +15% of the display @Flow velocities >1,5m/s

(regarding 100kPa)
(regarding 0% RH @40°C)

Gas supply CH4 display CsHg display n-hexane display
2.00Vol.% H> about 65%LEL  about100%LEL about 135%LEL(theor.)
2.20V0l.% CH,4 = 50%LEL about 75%LEL  about 100%LEL
1.15Vo0l.% CyH,4 about 48%LEL  about 58%LEL  about 77%LEL
0.85Vol.% CsHs about 33%LEL = 50%LEL about 65%LEL
0.70Vol.% C4Hyo about 31%LEL  about 47%LEL  about 62%LEL
0.55Vol.% CsHy, about 28%LEL  about 40%LEL  about 52%LEL
0.50V0l.% CgH14 about 27%LEL  about 38%LEL = 50%LEL

0.45Vo0l.% C7H16 about 19%LEL  about 28%LEL  about 35%LEL
0.40Vol.% CgHis about 15%LEL  about 23%LEL  about 29%LEL

They can vary from one sensor to another and depend on the gas concentration as well as on the age of
the sensor.

3 years in pure air

MK221-1 Catalytic combustion sensor for flammable gases (with increased contamination resistance)

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure
Humidity

(70)80....120(130)kPa:
0%...95% RH:

Temperature(-20)-10...+40(55)°C:

Flow velocity 0...6m/s:
Cross sensitivities @ 50% LEL:

Expected service life:

0.0...100%LEL
0.5/ +2.5%LEL

0.00...5.00Vol.% CH4
0.02 / +0.14Vol.% CH4

tso < 10sec too < 20 sec @ CH4 (methane)
tso < 12sec too < 30 sec @ CsHg (propane)
tso < 40sec too < 105sec @ CgHi4 (n-hexane)

max. £5(7)%LEL or £10% of the display

max. +3%LEL or £10% of the CsHg display
or +20% of the CH, display (regarding 0% RH @40°C)

max. +3%LEL or £10(15)% of the display (regarding 20°C)

max. +1%LEL or +20% of the display @Flow velocities >1.5m/s

(regarding 100kPa)
(regarding 0% RH @40°C)

Gas supply CH, display CsHg disply n-hexane display
2.00Vol.% H» about 65%LEL  about100%LEL about 135%LEL(theor.)
2.20Vol.% CH,4 = 50%LEL about 75%LEL  about 100%LEL
1.15V0l.% CyH,4 about 48%LEL  about 58%LEL  about 77%LEL
0.85Vol.% CsHg about 33%LEL = 50%LEL about 65%LEL
0.70Vol.% C4H1o about 30%LEL  about 47%LEL  about 62%LEL
0.55Vo0l.% CsH, about 26%LEL  about 40%LEL  about 52%LEL
0.50V0l.% CgH14 about 25%LEL  about 38%LEL = 50%LEL

They can vary from one sensor to another and depend on the gas concentration as well as on the age of
the sensor.

3 years in pure air

MK248-8/MK245-1 Infrared sensors for carbon dioxide CO,

Measuring range:

Resolution:

Response time:

Pressure 70...130kPa:
Humidity 0%...95% RH:
Temperature -20...+55°C:
Long term stability per month:

Expected service life:

0.02...5.00Vo0l.% or 0.00...25Vol.%
0.01...0.05Vo0l.% or 0.01...0.5Vol.%
tso < 20sec too < 50sec tio < 50sec @ COz

<1.6% of the display per 1% pressure change
max. +0.01 Vol.% or +2% of the display

max. +0.02 Vol.% or £10% of the display
max. +0.01 Vol.% or +2% of the display

6 years

(regarding 100kPa)
(regarding 50%RH @20°C)
(regarding 20°C)

(under laboratory conditions)
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MK249-8/MK245-1 Infrared sensors for flammable gases and vapours

Measuring range: 0.0...100%LEL 0.00...100Vol.% CH4
Resolution: 0.2...1.0%LEL 0.01...0.5Vol.% CH,4

Tolerance band: +1.2%LEL +0.05Vo0l.% CH4

Response time: tso < 20sec too < 45 sec @ CH4 (methane)
tso < 25sec too < 66 sec @ CsHg (propane)
tso < 30sec too < 99 sec @ CgHi4 (N hexane)
tso < 55sec too < 371sec @ CgHao (N Nonane)

Pressure 70...130kPa: <1.5% of the CH, display per 1% pressure change  (regarding 100kPa)
<1.2% of the CsHg display per 1% pressure change (regarding 100kPa)

Humidity 0%...95% RH: max. +2.0 %LEL or £15% of the display (regarding 0%RH @40°C)

Temperature -20...+50°C: max. 2.0 %LEL or +10% of the C3Hg display (regarding 20°C)

Cross sensitivities @ 50%LEL:  Gas supply CH, display CsHg display n-hexane display ~ nonane display.
0.85Vol% CsHg about 145%LEL = 50%LEL about 67%LEL about 80%LEL
1.20Vol% C;Hs about 138%LEL about 48%LEL  about 65%LEL about 78%LEL
0.70Vol% C4H1o about 110%LEL about 42%LEL  about 57%LEL about 69%LEL
1.00Vol% C3HsO about 97%LEL  about 39%LEL  about 53%LEL about 64%LEL
0.50Vol% CeH14 about 88%LEL  about 37%LEL = 50%LEL about 60%LEL
0.55Vol% CsHi» about 87%LEL  about 36%LEL  about 49%LEL about 59%LEL
0.45Vol% C7H16 about 82%LEL  about 34%LEL  about 47%LEL about 57%LEL
1.00Vol% C4HsO,  about 69%LEL  about 31%LEL  about 41%LEL about 50%LEL
0.35Vol% CgHyo about 65%LEL  about 31%LEL  about 41%LEL = 50%LEL
2.20Vol% CH4 = 50%LEL about 26%LEL  about 35%LEL about 42%LEL
0.75Vol% C4HsO about 41%LEL  about 22%LEL  about 28%LEL about 34%LEL

1.25Vol% C3H50
O.SOVOIO/O C7H3

about 26%LEL
about 26%LEL

about 16%LEL
about 16%LEL

about 22%LEL
about 22%LEL

about 27%LEL
about 26%LEL

They can vary from one sensor to another and are depending on the gas concentration.
Expected service life: 6 years

MK349-8 Electrochemical sensor for phosgene COCI, (PGN)

Measuring range: 0...2ppm
Resolution / tolerance band: 0.01ppm / £0.02ppm
Response time: too < 150sec

Pressure 80...120kPa: max. +0.02ppm or +10% of the display (regarding 100kPa)
Humidity 10%...95% RH: max. +0.02ppm or +10% of the display (regarding 50%RH @20°C)
Temperature -20...4+40°C: max. £0.02ppm or +10% of the display (regarding 20°C)

Cross sensitivities: ClO;: -300%; HCI: 250%; AsHs3: 90%; Cly: 40%; NO: -10%; Os: 10%;
Expected service life: 1...1.5 years in air

(*1)

MK353-8 Electrochemical sensor for phosphine PH;

Measuring ranges: 0...10ppm 0...20ppm 0...50ppm
Resolution / tolerance band: 0.05ppm / +0.05ppm 0.05ppm / +0.05ppm 0.05ppm / +0.05ppm
Response time: tso < 20sec too < 60sec

Pressure 80...120kPa: max. +0.05ppm or +10% of the display (regarding 100kPa)
Humidity 15%...90% RH: max. +0.05ppm or +10% of the display (regarding 50%RH @20°C)
Temperature -20...4+50°C: max. +0.05ppm or +10% of the display (regarding 20°C)

Cross sensitivities:
Expected service life:

SiH4:90%; GeH4:90%; AsH3:65%; B,Hs:35%; SO,:20%; CO:0,5%; H,:0.1%; (*1)
2...3 years in air

MK379-8 Electrochemical sensor for ethylene oxide C,H,0 (ETO)
Measuring ranges: 0...20ppm 0...50ppm 0...100ppm
Resolution / tolerance band: 0.1ppm / £0.3ppm 0.1ppm / £0.3ppm 0.1ppm / £0.3ppm
Response time: tso < 30sec too < 120sec
Pressure 80...120kPa: max. £1ppm or £15% of the display (regarding 100kPa)
Humidity 15%...90% RH: max. +2ppm or +15% of the display (regarding 50%RH @20°C)

Temperature (-20)0...+40[50]°C:
Cross sensitivities:

max. +1[2]ppm or £15(20)% of the display (regarding 20°C)
C0~40%; CH40~150%; C,H,~125%; CH,0~=120%,; CH4S~100%; C;H4~80%;
C;HgO~x55%; C4H100~40%; C;Hs~20%; MEK~10%; among others

2...3 years in air

4 minutes up to 7 days — depending on the interruption time

Expected service life:
Running-in time:

MK380-8 Electrochemical sensor for carbon monoxide CO and hydrogen sulphide H,S (COSH)

Measuring ranges: 0...500ppm CO (at ECo) 0...100ppm H,S (at EC1)
Resolution / tolerance band: 1ppm / £3ppm CO 0.2ppm / £0.6ppm H,S
Response time: tso < 20sec too < 50sec

Pressure 80...120kPa: max. +3(1)ppm or +7(10)% of the CO (H,S) display (regarding 100kPa)
Humidity 15%...90% RH: max. +3(1)ppm or +7(10)% of the CO (H,S) display (regarding 50%RH @20°C)
Temperature -20...4+50°C: max. +3(1)ppm or +15(10)% of the CO (H,S) display (regarding 20°C)

Cross sensitivities CO display:  H.S:0...40%; Hx~20%; S0,<20%; NO,<2%; NO<0.3%; Cl,:0%; (*1)
Cross sensitivities H,S display: CO<2%; NO2~-20%; S0,:8...20%; NO<3%; H,:0.03%; Cl,:0%; (*1)

Expected service life: 3 years in air
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MK383-8 Electrochemical sensor for oxygen O,

Measuring range: 0...25Vol.%
Resolution / tolerance band: 0.1Vol.% / £0.3Vol.%
Response time: tho < 6sec too < 20sec
Pressure 80...120kPa: max. £0.2 Vol% or £2.5% of the measuring range (regarding 100kPa)
Humidity 0%...90% RH: max. £0.2 Vol% or +2.5% of the measuring range (regarding 50%RH @40°C)
Temperature -20...+50°C: max. £0.5 Vol% or +2.5% of the display (regarding 20°C)
Expected service life: 2 years in air
MK390-8 Electrochemical sensor for chorine Cl,
Measuring ranges: 0...10ppm 0...20ppm 0...40ppm
Resolution / tolerance band: 0.05ppm / £0.10ppm 0.05ppm / £0.10ppm 0.1ppm / £0.1ppm
Response time: tso < 10sec teo < 30sec
Pressure 80...120kPa: max. +0.2ppm or +10% of the display (regarding 100kPa)
Humidity 10%...95% RH: max. +0.2ppm or +10% of the display (regarding 50%RH @20°C)
Temperature -20...4+50°C: max. +0.2ppm or +10% of the display (regarding 20°C)
Cross sensitivities: Cl0O,:50%; F2:40%; NO;:20%; 03:20%; S0,:18%; C0O,:0%; CO:0%; H,S:0%;
H,:0% (*1)
Expected service life: 2...3 years in air
MK391-8 Electrochemical sensor for chlorine dioxide ClO, (CLO)
Measuring range: 0...2ppm
Resolution / tolerance band: 0.01ppm / £0.03ppm
Response time: too < 120sec
Pressure 80...120kPa: max. £0.05ppm or +10% of the display (regarding 100kPa)
Humidity 10%...95% RH: max. £0.05ppm or +10% of the display (regarding 50%RH @20°C)
Temperature -20...+50°C: max. £0.05ppm or +10% of the display (regarding 20°C)
Cross sensitivities: Cl,=60%; 03:-280%; H,S:-25%; H,: 0%; CO: 0%; (*1)
Expected service life: 1...2 years in air
MK392-8 Electrochemical sensor for hydrogen chlorine HCI
Measuring ranges: 0...30ppm 0...50ppm
Resolution / tolerance band: 0.2ppm / £0.4ppm 0.2ppm / £0.4ppm
Response time: tso < 30sec too < 90sec
Pressure 80...120kPa: max. +1ppm or +10% of the display (regarding 100kPa)
Humidity 10%...95% RH: max. £1ppm or £10% of the display (regarding 50%RH @20°C)
Temperature -20...4+50°C: max. £1ppm or £10% of the display (regarding 20°C)
Cross sensitivities: AsH3:350%; PH5:300%; H,S:65%; NO:45%; S0,:40%; HCN:35%; Cl,:6%:;
NO,:3%; NH5:0.1%; CO0:0%; CO0,:0%; H,:0%; (*1)
Expected service life: 2...3 years in air
MK396-8 Electrochemical sensor for hydrogen H, (*2)
Measuring range: 0...2000ppm
Resolution / tolerance band: 2ppm / £50ppm
Response time: tso < 30sec too < 90sec
Pressure 80...120kPa: max. £10ppm or £10% of the display (regarding 100kPa)
Humidity 15%...90% RH: max. £10ppm or £10% of the display (regarding 50%RH)
Temperature -20...4+50°C: max. +20ppm or +20% of the display (regarding 20°C)
Cross sensitivities: CyH4~80%; NO~35%; HCN=30%; CO<20%; H,S<20%; NO,=S0,=Cl,=HCI=0%);
(*1)
Expected service life: 2...3 years in air
MK402-8 Electrochemical sensor for hydrogen H, (*2)
Measuring range: 0...1.00 Vol%
Resolution / tolerance band: 0.01 Vol% / +£0.02 Vol%
Response time: tso < 40sec too < 70sec
Pressure 80...120kPa: max. +0.01 Vol % or +10% of the display (regarding 100kPa)
Humidity 15%...90% RH: max. £0.01 Vol% or +10% of the display (regarding 50%RH)
Temperature -20...+50°C: max. +0.02 Vol% or +20% of the display (regarding 20°C)
Cross sensitivities: NO,:-400%; CO:150%; H,S:20%; CoH4:yes; NH3;=CO,=Cl,=S0,=HCN=0%;
(*1)
Expected service life: 2...3 years in air
MK403-8 Electrochemical sensor for hydrogen H, (*2)
Measuring range: 0...4.00 Vol%
Resolution / tolerance band: 0.01 Vol% / +0,05 Vol%
Response time: tso < 40sec too < 60sec
Pressure 80...120kPa: max. £0.01 Vol% or +10% of the display (regarding 100kPa)
Humidity 15%...90% RH: max. £0.01 Vol% or £10% of the display (regarding 50%RH)
Temperature -20...+50°C: max. £0.02 Vol% or £25% of the display (regarding 20°C)
Cross sensitivities: H,S:220%; C;Ha4:yes; NH3=CO,=CO=Cl,=HCN=NO=NO,=0%; (*1)
Expected service life: 2...3 years in air
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MK409-8 Electrochemical sensor for hydrogen cyanide HCN

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 10%...95% RH:
Temperature -20...+50°C:

Cross sensitivities:

Expected service life:

0...50ppm 0...100ppm
0.1ppm / £0.5ppm 0.2ppm / +1.0ppm
tso < 25sec too < 60sec

max. +0.5ppm or £10% of the display (regarding 100kPa)

max. £0.5ppm or +10% of the display (regarding 50% RH @20°C)
max. £0.5ppm or +15% of the display (regarding 20°C)
NO,~-70%, NO=~-5%, H,S~0...200% (depending on the filter saturation)
CO=C0,=H,=0% (*1)

2 years in air

MK412-3/MK412-9 Electrochemical sensors for hydrogen fluoride HF

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 10%...80% RH:
Temperature -20...+40°C:

Cross sensitivities:
Expected service life:

0...10ppm 0...10ppm
0.1ppm / £0.3ppm (MK412-3) 0.5ppm / £0.5ppm (MK412-9)
tso < 40sec teo < 90sec

max. £0.2ppm or +10% of the display

max. £0.2ppm or +10% of the display

max. +0.2ppm or £10% of the display

HCl:66%; Cl;:40%; CO=C02=N02=H2S=H2=0%
1..2 years in air

(regarding 100kPa)
(regarding 50%RH @20°C)
(regarding 20°C)

(*1)

MK427-8 Electrochemical sensor for oxygen O,

Measuring range:
Resolution / tolerance band:
Response time:

Pressure (70)80...120(130)kPa:
Humidity 0%...95% RH:
Temperature (-20)-10...+55°C:

Expected service life:

0...25 Vol%
0.1 Vol% / +0.3 Vol%
t0 < 8sec too < 25sec

max. +0.4(0.6)Vol.% or +2(3)% of the measuring range
max. +0.5Vol.% or +2.5% of the measuring range
max. +0.5(0.8)Vol.% or +2.5(4.0)% of the display

3 years in air

(regarding 100kPa)
(regarding 50%RH @40°C)
(regarding 20°C)

MK432-8 Electrochemical sensor for oxygen O,

Measuring range:
Resolution / tolerance band:
Response time:

Pressure 70...130kPa:
Humidity 15%...90% RH:
Temperature -20...+50°C:

Expected service life:

0...25 Vol%
0.1 Vol% / +0.3 Vol%
t0 < 8sec too < 25sec

max. +0.3 Vol% or +3.0% of the display
max. +0.5 Vol% or +3.0% of the display
max. +0.5 Vol% or +3.0% of the display
5 years in air

(regarding 100kPa)
(regarding 50%RH @40°C)
(regarding 20°C)

MK440-8 Electrochemical sensor for sulphur dioxide SO,

Measuring ranges:
Resolution:
Tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 15%...90% RH:
Temperature -20...+50°C:

Cross sensitivities:

Expected service life:

0...10ppm 0...20ppm 0...50ppm 0...100ppm
0.05ppm 0.05ppm 0.1ppm 0.1ppm
+0.15ppm +0.20ppm +0.3ppm +0.4ppm
tso < 10sec too < 30sec

max. +0.2ppm or +5% of the display (regarding 100kPa)

max. +0.3ppm or +3% of the display (regarding 50%RH @20°C)
max. +0.3ppm or +5% of the display (regarding 20°C)
C,H,<300%; NO,<-170%; C;H4<90%; HCN<50%; Cl,<-40%; NO<10%;
H,5<0,4%; CO<0,4%; H,<0,3%; NH3=0%; (*1)

3 years in air

MK443-8 Electrochemical sensor for carbon monoxide CO

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 15%...95% RH:
Temperature -20..+40(55)°C:

Cross sensitivities:

Expected service life:

3...500ppm 3...1000ppm 3...2000ppm
1ppm / £3ppm 1ppm / +3ppm 1ppm / +3ppm
tso < 10sec too < 30sec tio < 30sec (decay time)

max. +3ppm or +10% of the display (regarding 100kPa)

max. +3ppm or 5% of the display (regarding 50%RH @20°C)
max. +3ppm or £5(10)% of the display (regarding 20°C)
CoH4~96%, C,H2~90%, H,<30%(typ.15%), NO<20%, Cl,<7%, C;Hs0<0.5%,
S0,=NH3=H,S=0% (*1)

3 years in air

MK445-8 Electrochemical sensor for hydrogen sulphide H,S

Measuring ranges:
Resolution:
Tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 15%...90% RH:
Temperature -20...+40(55)°C:

Cross sensitivities:

Expected service life:

0.2...50ppm 0.2...100ppm 0.2...200ppm 0.5...500ppm
0.1ppm 0.1ppm 0.2ppm 0.5ppm
+0.5ppm +0.5ppm +1.0ppm +1.5ppm

tso < 10sec too < 30sec tio < 30sec (decay time)

max. £0.2ppm or +5% of the display (regarding 100kPa)

max. +0.2ppm or +5% of the display (regarding 50%RH @20°C)
max. +0.2ppm or £5(10)% of the display (regarding 20°C)
NO,<10%, CO<2%, NO<1%, CO0,=S0,=Cl,=NH3=C;H4=0%

little Methanol cross sensitivity (*1)

3 years in air
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MKA453-8 Electrochemical sensor for ammonia NH;

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 15%...90% RH:
Temperature -(20)10...+50°C:

Cross sensitivities:
Expected service life:

0...300ppm 0...500ppm
1ppm / £3ppm 1ppm / +3ppm
too < 45sec

max. +1ppm or +10% of the display

max. £1ppm or £10% of the display

max. £1(2)ppm or +15(20)% of the display
H>52120%, NO2~-100%, SO»»-30%,
2..3 years in pure air

(regarding 100kPa)
(regarding 50%RH @20°C)
(regarding 20°C)
CO=NO=C0,=H,=C;Hs0=0% (*1)

MK454-8 Electrochemical sensor for ammonia NH;

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 15%...90% RH:
Temperature -20...+55°C:

Cross sensitivities:
Expected service life:

0...500ppm 0...1000ppm 0...1500ppm
2ppm / £5ppm 5ppm / £10ppm 5ppm / £10ppm
too < 60sec (at 20°C)

max. £5ppm or £10% of the display
max. +5ppm or +10% of the display
max. +10ppm or +20% of the display
H,S~140%, NO2~-100%, SOx=x-30%,
2..3 years in pure air

(regarding 100kPa)

(regarding 50%RH @20°C)

(regarding 20°C)
CO=NO=C0,=H,=C;Hs0=0%  (*1)

MK457-8 Electrochemical sensor for nitrogen monoxide NO

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 15%...90% RH:
Temperature -20...+40(50)°C:

Cross sensitivities:

Expected service life:
Running-in time:

0...50ppm 0...100ppm 0...200ppm
0.2ppm / £1.5ppm 0.5ppm / £2.0ppm 0.5ppm / £2.0ppm
tso < 15sec too < 45sec (at 20°C)

max. +1ppm or £10% of the display
max. +1ppm or +10% of the display (regarding 50%RH @20°C)
max. +2ppm or +10% of the display (regarding 20°C)
H,S<50%; NO,<40%; C,HsO +10%; SO,<5%; H,<1%; NH5<1%; CO<-1%;
CO,=CL,=0; (*1)

(regarding 100kPa)

3 years in air
3 minutes to 1 day - depending on the interruption time

MK458-8 Electrochemical sensor for nitrogen dioxide NO,

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 15%...90% RH:
Temperature -20...+50°C:

Cross sensitivities:

Expected service life:

0...30ppm 0...50ppm 0...100ppm
0.1ppm / £0.3ppm 0.1ppm / £0.5ppm 0.1ppm / £0.5ppm
tso < 10sec too < 30sec (at 20°C)

max. +0.2ppm or +10% of the display
max. +0.2ppm or +10% of the display (regarding 50%RH @20°C)
max. +0.2ppm or +10% of the display (regarding 20°C)
Cly»100%; H.S<-40%; NO<20%; C;Hs0<1%; CO<-1%; SO2<-1%; H2<-1%;
NH3<-1%, C02=0; (*1)

(regarding 100kPa)

3 years in air

MK460-8 Electrochemical sensor for silane SiH,

Measuring ranges:
Resolution / tolerance band:
Response time:

Pressure 80...120kPa:
Humidity 15%...90% RH:
Temperature -20...+50°C:

Cross sensitivities:
Expected service life:

0...20ppm 0...50ppm
0.1ppm / £0.2ppm 0.1ppm / £0.2ppm
tso < 20sec too < 60sec

max. +0.1ppm or +10% of the display

max. +0.2ppm or +10% of the display

max. +0.3ppm or +10% of the display

H,S~160%, PH3~100%; S0,~20%; H,=CO=0%; (*1)
2..3 years in air

(regarding 100kPa)
(regarding 50%RH @20°C)
(regarding 20°C)

explosion protection

For (*1): Gas display regarding the supplied concentration in the range of AGW (MAK) values
For (*2): Not permitted for the monitoring of the lower explosion limit for applications of the primary

31




3.11 Alarm limit values - Basic setting

Basic setting of the alarm thresholds for toxic gases without exposure alert

Measuring range Alarm 1 Alarm 2 STEL (15') TWA (8h)
0..20ppm C,H,O (ETO) 2.0ppm 4.0ppm - -
0..10ppm Cl, 0.5ppm 1.0ppm - -
0 ... 2ppm CIO, (CLO) 0.2ppm (*1) 0.4ppm

0 ... 2ppm COCl, (PGN) 0.1ppm 0.2ppm

0 .. 500ppm CO 30ppm 60ppm - -
0 ...5,0Vol.% CO, 0.5Vol.% 1.0Vol.% - -
0 .. 100ppm H,S 5.0ppm 10ppm - -
0 ... 30ppm HCI 5.0ppm (*1) 10ppm - -
0 .. 50ppm HCN 5.0ppm (*1) 10ppm - -
0 .. 10ppm HF 1.0ppm 2.0ppm - -
0 ... 300ppm NH5 20ppm 40ppm - -
0..100ppm NO 2.5ppm (*1) 5.0ppm - -
0 ... 30ppm NO, 2.0ppm (*1) 4.0ppm - -
0 .. 10ppm PH; 0.3ppm (*1) 0.6ppm - -
0 ..20ppm SiH,  (SIL) 5.0ppm 10ppm - -
0..10ppm SO, 1.0ppm 2.0ppm - -

For (*1) A monitoring of the AGW value is not satisfactory possible with the available sensor technology.

Basic setting of the alarm thresholds for toxic gases with exposure alert
Measuring range Alarm 1 Alarm 2 STEL (15') TWA (8h)
0 ... 20ppm C,H,0 2ppm 6ppm 4ppm 2ppm
0..10ppm Cl, 1.0ppm 1.5ppm 1.0ppm 0.5ppm
0 ... 2ppm CIO, 0.2ppm 0.4ppm 0.2ppm 0.1ppm
0 ... 2ppm COCl, 0.1ppm 0.2ppm 0.2ppm 0.1ppm
0 .. 500ppm CO 30ppm 120ppm 60ppm 30ppm
0 ... 5.0Vo0l.% CO, 0.5Vol.% 2.0Vol.% 1.0Vol.% 0.5Vol.%
0 .. 100ppm H,S 5.0ppm 15ppm 10ppm 5.0ppm
0 ... 30ppm HCI 5.0ppm 10ppm 5.0ppm 2.0ppm
0 ... 50ppm HCN 5.0ppm 10ppm 5.0ppm 1.9ppm
0..10ppm HF 1.0ppm 3.0ppm 2.0ppm 1.0ppm
0 ... 300ppm NH; 20ppm 80ppm 40ppm 20ppm
0 .. 100ppm NO 2.5ppm 5.0ppm 2.5ppm 0.5ppm
0 ... 30ppm NO, 2.0ppm 4.0ppm 2.0ppm 0.5ppm
0 .. 10ppm PH; 0.3ppm (*1) 0.4ppm 0.2ppm 0.1ppm
0 .. 20ppm SiH,4 5.0ppm 15ppm 10ppm 5.0ppm
0 ... 10ppm SO, 1.0ppm 3.0ppm 2.0ppm 1.0ppm

For (*1): A monitoring of the AGW value is not satisfactory possible with the available sensor technology.

Basic setting of the alarm thresholds for oxygen and for flammable gases and vapours
Measuring range Alarm 1 Alarm 2 Alarm 3
0 ... 25V0l.% O, 19.0Vol.% (1) 17.0Vol. (1) 23.0Vol.% (1)
0 .. 2000ppm H, (*2) 1000ppm 1500ppm 2000ppm
0..1.0/4.0Vol.% H, (*2) 0.40Vol.% 0.60Vol.% 0.80Vol.%
0 ... 5.0Vol.% CH,4 1.00Vol.% 2.00Vol.% 3.00Vol.%
0 ... 100%LEL CH4 (*3) 20.0%LEL 40.0%LEL 60.0%LEL

For (*2) Not permitted for the monitoring of the lower explosion limit for applications of the primary explosion protection.
For (*3): or another of the following listed flammable gases and vapours

LEL values according to the DIN EN 60079-20-1:2010

4.0Vol.% H, hydrogen  (CAS-No0.1333-74-0) | 6.0Vol.% CH,O methanol (CAS-N0.67-56-1)
4.4Vol.% CH,  methane (CAS-No0.74-82-8) 3.1Vol.% C,HgO ethanol (CAS-No0.64-17-5)
2.3Vol.% C,H, acetylene  (CAS-No0.74-86-2) 2.5V0l.% C3HgO acetone (CAS-No0.67-64-1)
2.3Vol.% C,H, ethylene (CAS-No0.74-85-1) 3.1Vol.% C3HgO, methyl acetate (CAS-N0.79-20-9)
2.4Vol.% C,Hg ethane (CAS-No0.74-84-0) 2.7Vol.% C3HgO, ethyl formate ETF (CAS-N0.109-94-4)
1.7Vol.% CsHg  propane (CAS-N0.74-98-6) 2.0Vol.% C3HgO isopropyl (CAS-N0.67-63-0)
1.4Vol.% C4H;q butane (CAS-N0.106-97-8) 1.5Vol.% C4HgO methyl ethyl ketone MEK (CAS-No.78-93-3)
1.1Vol.% CsH;, pentane (CAS-N0.109-66-0) | 2.0Vol.% C4HgO, ethyl acetate (CAS-No0.141-78-6)
1.0Vol.% CgH;4 n-hexane  (CAS-No.110-54-3) 1.4Vol.% C4H;,0 n-butanol (CAS-No0.71-36-3)

0.85Vo0l.% C;H;¢ heptane

(CAS-No.142-82-5)

1.2Vol.% C6H120

Methyl isobutyl ketone MIBK (CAS-No0.108-10-1)

0-70Vol.% CgH5g n-nonane

(CAS-N0.111-84-2)

1.0Vol.% C,Hg

toluene

(CAS-N0.108-88-3)
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3.12 Technical data

Type designations:

G888C

Measuring principle:

Electrochemical (EC):
Catalytic combustion (CC):
Infrared (IR):

For toxic gases and oxygen

For flammable gases and vapours (up to 100%LEL)
For flammable gases and vapours and
carbon dioxide

Measuring ranges:

refer to the section “Sensor types and measuring ranges” and “Sensor
specification”

Response time:

refer to the section “Sensor specification”

Sensor service life:

refer to the section “Sensor specification”

Measuring gas supply:

above the diffusion opening

Display:

illuminated LCD full graphics display, automatic size setting for optimum
reading, display of the battery capacity, gas concentration as current
value and peak value

Alerting:

depending on the gas type 3 or 2 momentary value and 2 exposure level
alarms, battery alarm with visual and acoustical signalling as well as
display on the screen, colour of the display depending on the alarm state
(orange/red)

Horn: 103 dB(A) (can be reduced to 90 dB(A))

Zero point and sensitivity
adjustment:

manual or automatic with an adjustment program, if necessary, test gas
supply via the "SMART CAP” with 0.5...0.6slpm

Radio:

optionally 868MHz for EU; Range about 700m (free field)
optionally 915MHz for US; Range about 300m (free field)

Energy supply:

NiMH battery module; 2.6V 2100mAh; rechargeable

Operating time (*1)
Without radio:

With radio:

about 13h (EC+CCps+IR)
about 21h (EC+CCps)
about 65h (EC)

about 10h (EC+CCps+IR)
about 14h (EC+CCps)
about 26h (EC)

about 9h (EC+CC+IR)
about 13h (EC+CC)
about 23h (EC+IR)
about 7.5h (EC+CC+IR)
about 10h (EC+CC)
about 15h (EC+IR)

Climatic conditions

For operation:
For storage:

70...130kPa
70...130kPa

-20...+50°C | 5...95%RH |

-25...+55°C | 5...95%RH | (recommended 0...+30°C)

Material:
Dimensions:
Weight:
Protection class:

Housing

rubberised polycarbonate

68 x 100 x 39mm (W x H x D)

up to 275g (depending on the sensor equipment)
IP67

Approvals / Tests
Markings and
Ignition protection type:
EU Type examination certificate:
IECEx Certificate of Conformity:
Electromagnetic
Compatibility:

G888C & IM2 ExiadbIMb & II2G ExiadbIIC T4 Gb -20°C<Ta<+50°C
BVS 15 ATEX E 064 X
IECEx BVS 15.0056 X

EN 50270:2015 Emitted interference: Type class I
Interference resistance: Type class II

For (*1): The service life is indicated for new battery modules at operating temperatures of +20°C. It will be reduced by pressing buttons
(display lighting & lamp) and by gas alarms. It is reduced with the age of the battery module, with the number of the charging /
discharging cycles, by longer storage of the gas measurement device in the charging tray and the lazy battery effect.

CCrs= Catalytic sensor with activated PowerSave mode if a reading of 0% LEL is detected. This energy saving mode can only
be activated for certain measuring ranges (see section 2.3.2.2.5).

GfG Gesellschaft fiir Geratebau mbH

KldnnestraBe 99; D-44143 Dortmund smart
Phone: +49 (0)231 - 564 00-0 1

Fax: +49 (0)231 - 51 63 13 GaSDeteCtlon
Internet: www.gfg.biz TECh nolog|es
E-Mail:  info@gfg-mbh.com

Firmware Version 1.50 215-000.30_OM_G888.doc Dated: June 29th, 2018 Subject to change without notice.
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ElU) Declaration of Conformity GfG Gesellischaft fiir Geratebau mbH

Kionnestrafe 99

44143 Dortmund
GB888C, GBE8S Tel:  +4% (731) 55400-G

Fax:  +49 (231) 516313

E-Mail: info@gfg-mbh.com
Edited: 31.07.2017  Amended: 02.03.2018 www.qfg. biz

GfG Geseltschaft fir Gerétepau mbH develops produces and sells gas sensors and gas warning devices
which are subject to a quality management system as per DIN EN ISO 9001.

Subject to supervision by means of a quality system, surveilled by the notified body, DEXRA EXAM
GmbH {0158), 15 the production of electrical apparatus of nstrumentation Group I and I, categories
M1, M2, 1G and 2G for gas sensors, gas detectors, gas warning systems in types of protection
flameproof enclosures, increased safety, encapsuiation and intrinsic safety, as well as their measuring
function,

The portable detector G888C, GBBES complies with directive 2014/34/El} (ATEX) far devices and
protective systems for proper use in potentially explosive atmospheres, directive 2014/30/EU for
electromagnetic compatibility, directive 2014/53/EU {RED) relating to the making available on the
market of radio equipment and with directive 2011/65/EU (RoHS) on the restriction of the use of
certain hazardous substances in electrical and electronic equipment.

BYS 15 ATEX E 064 X
& I12G Exiadb IC T4 G/ &1 M2 ExijadbIMb

&I 26 Exiadb ICT4 G/ &1 M1 Exial Ma

For electrical explosion protection
Labeliing GBEBC:

tabelling GBEES:

The directive 2014/34/EU is complied considering the following standards:

Explosive atmospheres

- Ganeral requirements EN 60079-0 ;2012 +A11 12013
- Flameproof enclosure “d” EN 60079-1 » 2014
- Intrinsic safety ¥ EN 60078-11 : 2012
- Groupl, category-Ml-equipment EN 50303 : 2000
The rating of the danger of gnition wes done and The EC-Type nation Certificate was issued by the notified body

with [D number 4158 (DEXRA EXAM, Dinnendahistrabe 9, D-44809 Bochum},

The directive 2014/30/EU is complied considering the following standard:

- Electromagnetic compatibllity - Electrical apparatus for the detection and measurement

of combustible gases, toxic gases or oxygen EN S0270 2 2015
Emitted intarference Type class 1
Interference immunity Type class 2

The EMC test laborstory AMETEX CTS Germany b at Kemen has tested and certifies the elettromagnetic tompatibility.

The directive 2014/53/EU is complied considering the foliowing standards:
- Short Range Devices {SRD} operating in the frequency range 25 MHz bis 1000 MMz
EN 300220-2v3.11 : 2017

Reference to the directive 2014/30/FU:

- ElectroMagnetic Compatibiity (EMC) standard for radio equipment and services
Common technical reguirements EN 301489-1 V2.2.G : 2017

Reference to the directive 2014/35/EU:

- Assessment of the compiiance of low power and electronic and electrical equipment with the
basic restrictions related to human exposure to electromagnetic fields
{10 MHz - 300GHz) &N 62479 1 2010

- Information technolagy equipment- safety
General requirements

EN 60950-1: 2006 + All: 2009 +
AT 2010 + A12: 2011 + AC: 2011 +

A2: 2013
The test laboratory m.audde rochfregiens-technik, Bergiseh Gladbach Mas tesied and certified the compatibifity.

- Technical documentatmn for the assessment of eiectrscal and electromc producis with respect
to the restriction of hazardous substances EN 50581 :

Dortmund, 06 March 2018
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Translation

EU-Type Examination Certifica
Supplement 3

i for use in pe iafly explosive pheres
Dtrectwe 2014/34/EU

EU-Type Examination Certificate Number: BVS 15 ATEX E 0684 X

Product: Gas detector Type GB88C  Type (588ES
Type GO94C  Type G89ES  Type

Manufacturer: GG Geselischaft fiir Gerditebau mbH

Address: Kitnnestr, 99, 44143 Dortmund, Germany
This supplementary certificate extends EU-Type Examination
apply to products designed and constructed in aceo |
appendix of the sald certificate but having any a
certificate and the documents referred to therei

DEKRA EXAM GmbH, Netified Body-

Compliance with %ha/E

EN 60079.0:2012 &K1
EN 6007912014/
EN 60079-11:2012

iy //
gye /&"
///,

o //l,li},/ ;

If the sign "
Special Condl

product. Furthe_r requfrements of the Diréctiv
product. These dre hot covered by 'mis ceriifa

126 Exia db 1C T4 Gb -

IM2Exia _d_b_i_ Mo
&) MiGEx ia dblIC T4 b

IM1ExfaiMa.

#1G Exia G T4 Ga

I N1 ExiaiMa

Ut pe caggs

" fo type GOSOE, GYUSP

DEKRA EXAM GmbH
Bochum, 2018-01-G2

Signed: Jorg Koch Signed: Dr. Franz Eickhiof -

Certifier Approver
Page 1 of 3of BVS T6 ATEX £ 084 X /N2
This cerfficate may only be reproduced in its entirety and without any chinge

DEKRA EXAM GmbH, Dinnandahistrasse 9. 44809 Bochurn, Gerrmany,
tslaphons +49 234, 3686104, fax +49,234.3698- 1140, zs-examibdekra.com




15
15.1

15.2

Appendix
EU-Type Examination Certificate

BVS 15 ATEXE 084 X
Supplement 3

Product description

Subject and type

The Gas detector is modified accorting to the descriptive documents as mentighé
test and assessment report and receives then the marking:

Gas detector type G888C  Marking: 11 2G Ex ia db lIC T4 Gb
Gas defeclor type G888S  Marking I 2GExiadh HC T4 Ghb

Gas detector type G999C  Marking: H2GExiadbICT4Gb
Gas detector type G9998  Marking: 112G Exia db #C T4 Gh &

Gas detector type G9S9E  Marking: H1G Ex ia liC T4 G
Gas detector type G989P  Markingg  H1G Exia liC
Description

Reason for the supplement;

The Gas detector type G888 was reﬁ'é

The standard EN, 50303
Gas detector are carhpl

The measurement vames are shown on'a, bmlt«m dasplay fh‘:e pmsent
alarm, an aud!b!e alarm; &hd 3 ibrating alarm /afg produc .

A radio maduls Tor wirelegs data tansfer can he opt;ona!}y lised inside of the
type GBB3C, type GBESS, ype G999 type 9985, type GQQQE oF type GQQEP' :

The gas detector type GBREC, type GBBBS type GRYSC; !ype 69998 type 59
type GEGOP is powered by a; N:MH bauery whach has to be charged oniy outs:de of t_
area,

The gas detector type 69990 type G998s, type GQSQ& or type GoadR: contams addx!:onaliy
& huilt-in purmp. .

Listing of all components used refemng 0 older standards .
{optionally used in type GBBBC, GI99IC, (GI9IS)

.hazardous

Subject and type Certificate - Standards.
Gas Sensor type A Sira 07TATEX1088X EN 60079-0:2006"
EN 60079-1,2004

Page 2 of 3 of BVS 15 ATEX £ 084 X /N3 .
This certificate may ohly be reproduced in its entirety and without any changa,

DEKRA EXAM GrmbH, Dirmendahistrasse 8, 44809 Bochum, Gearmany.
telaphone +49,234.3696-105, fax +48.234,3596-11C, zs-exam{@dekea.com
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153
156.3.1

18.3.2

18.3.3

Parameters

Power supply battery in type G888C or type G888S

Nominal voltage
Nominal capacity

Maximurst charging voltage U
Power supply battery in type GB99C or type G995 or type GOSYE or type G999

Nominal voltage
Nominal capacity

Maximum charging voltage U

Qptionally radio module
Frequency range {depend on module type}

Norminal RF output power
Maximum RF outpul powsr

Ambient temperature range

Report Number

BVS PP 15.2110 EU, as of 2018-01-02

Speciat Conditions for Use - ;

The Essentia

Drawings and Docamems
Drawings and documents are. astad m the confldentlal eport.

that mechanical siress by mpa
danger accordmg m EM 600

Essential Hea’lth a’n’é Safety =R'equ:mmen’cs
Hea!:h and Safety Requ«rem

We confinm the correctness of !he translahon from the German englnaé
in the case of arbitration oniy the Geman wordmg shall beé vaiid and bmdmg

DEKRA EXAM GmbH
Bochum, dated 2018-01-02
BVS-Rip/MNu A20170400

Certifier Approver

Page 3 of 3 o BYS TE ATEXE 084 X/ N3
This certificate may only be reproduced in s entirety and wihout any change.

DEKRA EXAM GmbH, Dinnendahlstrasse §, 44808 Bochum, Germany,
telephone 48 234 3696405, f2x +£0.234 3566110, zs-exam@dexra.com
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