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Thank you for choosing the FI-900 Flame-proof Optical Interferometric Gas Monitor. 

This operating manual is a guide to using the FI-900. Be sure to read and fully understood the 
contents of this manual before using the product. This applies both to first-time users and those who 
have previously used the product. 

This manual uses the following headings to ensure safe and effective work:  
 

DANGER 
The DANGER sign indicates that improper handling of the product may 
result in death, severe injury, or serious property damage. 

WARNING 
The WARNING sign indicates that improper handling of the product may 
result in severe injury or serious property damage. 

CAUTION 
The CAUTION sign indicates that improper handling of the product may 
result in minor injury or minor property damage. 

* NOTE The NOTE sign indicates recommendations for product handling. 
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==== 1.  Important Safety Information ================ 
 

1-1. Danger items 
 

DANGER 

<Explosion-proofing> 

 • Install the product in accordance with the installation requirements.  

 • Do not open the cover during operation.  

 • Be sure to turn off the power before replacing fuses. 
(Fuse specifications: 250 V, 1 A, φ5 × 20 mm time-lag fuse) 

 

 • Do not disassemble or modify the product or alter the settings unnecessarily.  

 • Contact Riken Keiki for readjustment, including gas calibration, and parts 
replacement. 

 

 

• Do not attempt to replace parts or components yourself if the transparent window of 
the display cracks, you see abnormalities in the explosion-proof bonding surface, or 
the fastening screws or bolts have been changed or lost. Contact Riken Keiki 
immediately. 

 

 • Be sure to perform regular maintenance.  

 • Use suitable cables for wiring.  

 • Use insulation sheathed round crimped terminals for electrical connections, and 
attach them safely making sure they are not loose or twisted. 

 

 
• Use a crimped terminal for connecting the grounding cable to the grounding 

terminal, and use grounding cable with a cross-sectional area of at least 4 mm2 for 
external terminals. 

 

 
• The transparent window of the display is made of polycarbonate resin. Note that it 

may be affected by environments in which substances such as toluene, benzene, 
ammonia, or aromatic hydrocarbons are present. 

 

 • Do not attempt to repair the explosion-proof bonding surface.  

 • Use the control key (magnet) specified by Riken Keiki.  

 • Gas conditions (explosion-proof requirements)  

 

Maximum flow rate: Target gas (GAS IN):  1 L/min 

 Reference gas (REF IN):  0.5 L/min 

Pressure: GAS IN/REF IN/OUT:  80 kPa to 110 kPa 

Temperature:  GAS IN/REF IN/OUT:  -20 °C to 57 °C 
 (Japanese explosion-proof  
 specification model) 

 GAS IN/REF IN/OUT: -20 °C to 60 °C 
 (ATEX/IECEx explosion-proof  
 specification model) 
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1-2. Warnings 
 

WARNING 

<Explosion-proofing> 
 Do not open the cover on the front of the main unit in situations where an explosive 

atmosphere may be present.  

 

WARNING 

<Power source> 
 • Before turning on the power for the product, be sure to confirm that the power source 

meets the specified voltage requirements. Do not use unstable power sources; doing so 
may lead to malfunctions. 

• The internal device settings differ between AC and DC power supply models. (See the 
following diagram.) 
Incorrect settings or an incorrect power source will damage the product. 
Check the model specifications to ensure that the correct power source is used. 

 

 
AC model power source terminal plate unit 

 
DC model power source terminal plate unit 

<Protective grounding requirement> 
 Do not cut the protective grounding cable of the product or disconnect the protective 

grounding terminal.  

<Defects involving protective functions> 
 Before operating the product, check the protective functions for defects. Do not operate 

the product if you find potential defects in protective functions, including protective 
grounding. 

 

<External connections> 
 Connect to a protective ground before connecting to external devices. 
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WARNING 
 

Sampling point pressure 
• The product is designed to draw in gas at atmospheric pressure. There is a danger that target 

gas may leak from inside the product if an excessive pressure is applied to the gas inlet (GAS 
IN) or outlet (GAS OUT) of the product. Avoid excessive pressure during use. 
 

Reference gas calibration in surrounding atmosphere 
• When reference gas calibration is performed in the surrounding atmosphere, check the 

atmosphere for freshness before starting. Calibrating in the presence of interference gases 
(gases other than the target gas and base gas) is hazardous preventing correct 
measurement/monitoring. 

 
Miscellaneous 
• Do not draw in gas at high concentrations exceeding the measurement range upper limit. Doing 

so will produce inaccurate readings. 
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1-3. Precautions 
 

CAUTION 
 

Do not use walkie-talkies near the product. 

Radio waves from walkie-talkies or other radio transmitting devices near the product or 
cables may affect readings. If you use walkie-talkies or other radio transmitters, use in 
areas where they will not affect the product. 
 
Wait at least 5 seconds after turning off the power before turning back on. 

The product may not function correctly if the power is turned back on within 5 seconds. 
 
Do not disassemble or modify the product or alter the settings unnecessarily. 

Never attempt to disassemble or modify the product. Doing so will void product 
performance guarantees. 

Additionally, altering the settings unnecessarily without a proper understanding of the 
details may prevent correct operation. Use the product correctly in accordance with this 
operating manual. 
 
Avoid long-term contact of organic solvents on the window plate. 

The display window plate is made of polycarbonate resin. Long-term contact with organic 
solvents (liquid or high concentration vapor) may result in discoloration or deformation. 
 

 

CAUTION 
 
The product cannot be used to measure low-volatility solvents that may condense (liquefy) inside 
the product or in pipes leading to the product. 
 
The product cannot be used to measure high-humidity solvent gases that may condense inside 
the product or in pipes leading to the product. 
 
Do not use the product near to devices that may significantly disturb power source waveforms 
(e.g., electric welding equipment). Similarly, do not use the product on the same power supply 
circuit as devices that can significantly disturb the power source waveform. 
 
Carefully manage ambient temperatures to prevent the target solvent from condensing 
(liquefying) inside the product or in pipes leading to the product. 
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1-5. Explosion-proof performance information (Japanese explosion-
proof specifications) 

 

1-5-1. About the FI-900 

The FI-900 incorporates a refractometer in the sensor unit. The concentration is calculated from the 
variations in refractive index due to the measured detection target gas, and a 4-20 mA signal and 
digital signal are output. The product can be connected to a recorder to record the gas concentration 
calculated from refractive index variations and to a programmable controller for control purposes. It 
features three contacts, which are activated by gas alarms and device faults. 

 

1-5-2. Technical data 
 

Explosion-proof construction Flame-proof enclosure 

Certification number TC21460 

Explosion-proof class Ex d IIB+H2 T4 

Ambient temperature -20 °C to 57 °C 

Ratings Power source 100 V AC / 125 mA to 240 V AC / 80 mA, 
50/60 Hz, 24 V DC / 205 mA 

Transmission signal 
output 

24 V DC / 0 to 22 mA 

Transmission signal 
input/output 

RS-485 

Contacts 
(Contact capacity) 

30 V DC / 2 A (resistance load) 
30 V DC / 2 A (resistance load) 
30 V DC / 2 A (resistance load) 

Applicable standards JNIOSH-TR-No. 43 (2008) 

  

 Manufacturer:  Riken Keiki Co., Ltd. 
  2-7-6 Azusawa, Itabashi-ku, Tokyo 174-8744, Japan 
  Website: https://www.rikenkeiki.co.jp/ 
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1-5-3. System configuration for use in hazardous locations 

The FI-900 features a flame-proof enclosure (explosion-proof class: Ex d IIB+H2 T4) enabling use in 
Zone 1 locations. However, connected power supply and display units must be installed in non-
hazardous locations if they do not have an explosion-proof construction. 
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1-6. Explosion-proof performance information (ATEX/IECEx explosion-
proof specifications) 

 

1-6-1. About the FI-900 

This product is a fixed gas monitor that makes measurements by drawing in gas at constant flow rate. 

It can be used with a DC power source. 
 

1-6-2. Technical data 
 

Name : REFRACTIVE-INDEX METER 

Type : FI-900 

Protection Method : Flameproof enclosure “d” 

Certificate Number : IECEx DEK 12.0058X 
DEKRA 12ATEX0187X 

Group : II 

Category : 2G 

Type of Protection and Marking Code :  Ex db IIB+H2 T4 

Equipment Protection Level : Gb 

Ambient Temperature : -20 °C ≤ Ta ≤ +60 °C 

Electrical Data   

Supply voltage :  24 V DC / 190 mA 

Contact output :  30 V DC / 2 A 

Output signal : 4-20 mA (24 V DC / 20 mA) 

Digital communication : RS-485 

Applicable Standards :  EN IEC 60079-0: 2018, EN 60079-1: 2014 
IEC 60079-0: 2017, IEC 60079-1: 2014 
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1-6-3. System configuration for use in hazardous locations 
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1-7. Safety notices 
 

WARNING 

• Do not open the cover on the front of the detector in situations where an explosive atmosphere may 
be present. 

 
CAUTION 

• Install the product in accordance with installation requirements. 

• Do not open the cover on the front of the detector during operation. 

• Be sure to turn off the power before replacing fuses. 
(Fuse specifications: 250 V, 1 A, φ5 × 20 mm time-lag fuse) 

• Do not attempt to disassemble, modify, or alter the product. 

• Contact Riken Keiki for product adjustment, including calibration and parts replacement. 

• Do not attempt to replace parts or components yourself if the window plate cracks, you see 
abnormalities in the explosion-proof bonding surface, or the fastening screws or bolts have been 
changed or lost. Instead, contact Riken Keiki. 

• The transparent window is made of polycarbonate resin. Note that it may be affected by 
environments in which substances such as toluene, benzene, ammonia, or aromatic hydrocarbons 
are present. 

• Contact Riken Keiki if any abnormalities are discovered. 

• Perform regular maintenance. (For details, refer to “7. Maintenance”.) 

• Use suitable cables. 

• Use round crimped terminals for electrical connections, and attach them safely making sure they 
are not loose or twisted. 

• Use a crimped terminal for connecting the grounding cable to the grounding terminal, and use 
grounding cable with a cross-sectional area of at least 4 mm2 for external terminals. 

• Do not attempt to repair component faces affecting the explosion-proof construction. 

• Use “A2-70” property class stainless steel for all hexagon socket bolts. 

• Use cable lugs on internal and external grounding connections to prevent twisting. 

• Insert cable lugs for internal grounding connections between washers and toothed washers. 

• Use the control key (magnet) specified by Riken Keiki. 

• Gas conditions (explosion-proof requirements) 

 Gas types 
The product cannot be used with IIC gases other than H2. 

 Maximum flow rate 
GAS IN (target gas): 1 L/min; REF IN (reference gas): 0.5 L/m 

 Pressure range 
GAS IN/REF IN/OUT: 80 kPa to 110kPa 

 Temperature 
GAS IN/REF IN/OUT: -20 °C to 57 °C (Japanese explosion-proof specification model) 
GAS IN/REF IN/OUT: -20 °C to 60 °C (ATEX/IECEx specification model) 
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==== 2.  Product Configuration ===================== 
 

2-1. Product intended use and features 

This product is a flame-proof construction (explosion-proof class: Ex d IIB+H2 T4) fixed gas Monitor 
intended for continuous measurement and monitoring of concentrations of various gases, including 
atmospheric toluene, atmospheric acetone, and hydrogen in nitrogen (limited to gas types and 
measurement ranges described in the separate “Target Gas Specifications”). 

The product applies the optical interferometric method to measure concentrations. Measuring 
variations in refractive index enables highly accurate determination of target gas concentrations. The 
sensitivity of the optical interferometric sensor is determined by the length of the chamber through 
which the gas flows. This allows sensitivity to be maintained consistently over extended periods. 

The product includes self-monitoring and diagnostic functions complying with the NAMUR NE107 
standard (self-monitoring and diagnostics of field devices), which enable real-time monitoring of the 
product state and the display and notification of abnormal state and maintenance request information 
on the LCD screen. 

The product features a fully-independent modular configuration comprising separate units. This allows 
rapid repair and recovery in the field by simply replacing the unit in question if a fault should arise. 
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2-3. Accessories 
 
2-3-1. Standard accessories 

• Operating Manual 

• Target Gas Specifications 

• Dedicated control key 

• Hex key wrenches (2 mm and 6 mm, ×1 each) 

• Fuses (250 V, 1 A, φ5 × 20 mm time-lag fuse, ×2) 
 

CAUTION 

• Use the dedicated control key provided to operate the product. The product may not accept key 
operation commands correctly if an object other than the supplied control key is used. 

• The control key used for adjustment incorporates a powerful magnet. Holding the control key 
close to credit cards or IC cards may corrupt data recorded on these items. 

 

2-3-2. Maintenance parts 

The product does not include any consumable parts that require periodic replacement. Refer to “7-5. 
Recommended periodic replacement parts” for information on recommended periodic replacement 
parts for use under special conditions. 
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==== 3. Installation =============================== 
 
3-1. Installation location precautions 

Use the product only with a sampling system specified by Riken Keiki (or an equivalent cubicle, etc.). 
Avoid installing in locations like those described below: 
 

 
 

① Locations exposed to oil or chemicals ② Locations subject to vibration 

  
③ Locations where radio waves or noise  

are emitted 
④ Locations where the product is likely to fall or 

may be exposed to impact 
 

  
⑤ Locations outside the  

operating temperature range 
Locations subject to direct sunlight or  

radiant heat 

⑥ Locations that prevent maintenance 
Locations where work is hazardous 
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3-2. Product installation procedures and precautions 

Install the FI-900 and sampling 
system by bolting to a solid 
wall or self-standing rack. 

 

Provide maintenance space 
shown in the diagram to the 
right to allow maintenance 
work on the product. 

Be sure to provide 
maintenance space when 
planning and carrying out 
installation work. 

 

 

 

 

 

 

 

 

 

 

 

Maintenance space (units: mm) 

 

CAUTION 

 
• Take care not to expose the product to impact, such as by dropping, during 

transportation and installation. 
Failure to do so may damage the product and impair explosion-proof performance. 

 

 
• When installing the product on a self-standing rack (fixed type), make sure the rack is 

secured with anchor bolts. 
 

 
• When securing the product to a wall, be sure to mount correctly to a wall capable of 

bearing the weight of the product. 
 

 
• Make sure no dust or other foreign matter gets into the product during installation 

work. 
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3-3-2. Recommended cables 
 

Connected to Recommended cable 
Cable finished external 

diameter 

Power (AC) line 
CVV 1.25 mm2, 3-core φ10.0 

CVV 2 mm2, 3-core φ11.0 

Power (DC) line 
CVVS 1.25 mm2, 2-core φ10.0 

CVVS 2 mm2, 2-core φ11.0 

4-20 mA line 
CVVS 1.25 mm2, 2-core φ10.0 

CVVS 2 mm2, 2-core φ11.0 

Contact ×1 line 
CVVS 1.25 mm2, 2-core φ10.0 

CVVS 2 mm2, 2-core φ11.0 

Contact ×2 lines 
CVVS 1.25 mm2, 4-core φ11.0 

CVVS 2 mm2, 4-core φ12.0 

Contact ×3 lines 
CVVS 1.25 mm2, 6-core φ13.0 

CVVS 2 mm2, 6-core φ14.0 

RS-485 line 
KPEVS or other shielded twisted-
pair cable (0.75 mm2), 2 pairs 

φ11.0 

 
 
 

*NOTE 
Be sure to check the finished external diameter. This value varies slightly from manufacturer to 
manufacturer. 
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3-3-5. Electrical installation precautions 

An unstable power supply or noise carried by the cables may result in malfunctions, false alarms, or 
faults. 
 

① Use a stable power supply for the system. 

(1) The power supply for this product must meet the following requirements: 

Power supply voltage: 100 V to 240 V AC ±10 % [AC model] 
 24 V DC ±10 % [DC model] 

Permissible momentary power failure time: Not more than approx. 40 ms 
 (A power failure of 40 ms or more may result in restarting.) 

 Deploy an external uninterruptible power supply or similar system to guarantee continuous 
operation and functionality. 

(2) Do not configure the power supply line in parallel with other high voltage or large current lines. 
 

② Provide anti-noise measures to suit the installation environment. 

(1) Lightning surge protection 

 Equipment installed outdoors at factories, etc. is susceptible to lightning strikes. Lightning 
constitutes a massive emission source and cables act as receiving antennas, which can result 
in damage to devices connected to the cables. Additionally, note that inductive lightning surges 
due to lightning strikes cannot be entirely prevented, even if cables are installed in metal ducts 
or buried underground. The following preventive measures however are available. The 
appropriate countermeasures should be put in place before use. 

 <Protection using lightning arrester (cable protector)> 

 A lightning arrester can be installed before the field devices and central processing equipment 
to protect against the possibility of inductive lightning surges transmitted through the cables. 
Lightning arresters are inserted at the various points where cables enter the building from 
outside. Lightning arresters include a circuit to remove surge voltages that might damage field 
devices. 

(2) Power line anti-noise measures 

 The following methods are available to reduce the effects of electromagnetically induced noise 
and electrostatically induced noise from power lines. The appropriate countermeasures should 
be put in place before use. 

 <Isolation from power lines> 

 Signal cables should be kept away from power lines, and should not be laid in parallel where 
possible. Intersections should be at right angles. 

 <Electrostatic shielding> 

 Signal cables should have shielding which is grounded. Electrically isolate cables from power 
lines—for example, by installing power lines in steel conduits, placing grounded metal partition 
plates between them, or placing them in separate metal ducts. 

 Surge noise is caused by lightning strikes and other factors. Ground devices to protect against 
such noise sources. 
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3-4-2. Pipe installation precautions 

• Pipes used should be made of materials such as copper, stainless steel, or Teflon. Avoid materials 
that could cause adsorption or corrosion. The following precautions must also be observed when 
installing pipes: 

• Increasing the length of the GAS IN side pipe will increase the time taken for the target gas to 
arrive. It may also increase adsorption effects of solvent vapor on the pipe, delaying response and 
lowering readings. Take suitable precautions—for example, making the GAS IN pipe as short as 
possible or including a bypass line. 

• Allow the target gas to approach ambient temperature before supplying to the sampling system. If 
there is a danger of drain or dust ingress, install traps and filters to prevent ingress of foreign 
matter. 

• When sampling gas from hot and humid atmospheres or at conditions close to the saturated vapor 
concentration, measurement will be prevented if gas condenses inside the sampling pipes. Work 
with extreme care when installing pipes. Avoid “U” or “V” layouts. 

• Determine the sampling inlet for the sampling gas after carefully considering gas flow inside the 
sampling gas line, gas generation process, and other factors. Avoid sampling gas from the bottom 
of pipes, tanks, or equipment. 

• Gas should normally be discharged to the open atmosphere. If the end of the discharge pipe is 
located outdoors, bend downward to keep rain from entering the pipe. If discharging back into an 
exhaust duct or the like, keep pressure fluctuations within atmospheric pressure ±3 kPa and avoid 
sudden changes. 

• If flame arresters are provided in the line as a safety precaution, these should be installed on both 
the GAS IN and GAS OUT lines. 

• Cutting pipes may reduce the internal diameter of the pipe at the cut face. Be sure to widen the 
internal diameter using a file or similar tool. Also be sure to clean the pipe interior using 
compressed air or the like to blow off any remaining swarf before connecting to the product. 

• Determine the sampling inlet for the target gas after carefully considering gas flow inside the target 
gas line and mixing spots (unevenness) due to the manufacturing process of fuel gases 
 

CAUTION 
 This product requires appropriate pipe installation (including choice of materials) to suit 

the sample gas type and installation conditions. Contact your sales agent or retailer if 
you have any questions about pipe installation. 
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4-2. Reference gas calibration procedure 

Allow the product to warm up for approximately 5 to 10 minutes after turning on the power before 
starting reference gas calibration (see “S.09.-- Reference gas calibration”). Measurement is possible 
once reference gas calibration is complete. 

 

 

4-3. Shutdown procedure 

When ending measurement, do not turn off the power while target gas remains inside the product. 
Introduce fresh air via GAS IN to clean thoroughly and check to confirm that the measurement reading 
returns to zero before turning off the power switch on the product. 

For information of how to store the product, refer to “8-1. Procedures for storage or when not in use for 
extended periods” and “8-2. Procedures for relocation or reuse”. 
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<4-20 mA signal> 
The 4-20 mA signal operates corresponding to the contact state. 

Contact state Operation description 

LATCHING 
Self-latching 

The 4-20 mA signal maintains the preset abnormality detection value 
even after the state returns to normal. The default setting is 0.5 mA 
(fixed). 

AUTO RESET 
Auto reset 

Automatically restores the 4-20 mA output signal to the measured 
value after the state returns to normal. 

OFF No contact operation is performed even when the set state occurs. 

* Turning the power off and on clears the retained contact state and trace display operation on the 
LCD screen. 

 
 

4-8. LCD screen display order of priority 

Multiple states detected by self-diagnosis will be displayed on the screen in accordance with the 
following order of priority: 
 

Priority State Current status Screen display 

High 
 
 
 
 
 
 
 
 
 
 
 
 

Low 

FAILURE Occurring Displays FAILURE screen. 
 

ALARM Occurring Only the state with the highest 
priority is displayed at the bottom of 
the concentration display screen. 

FUNCTION CHECK Occurring 

OUT OF SPECIFICATION Occurring 

MAINTENANCE REQUIRED Occurring 

FAILURE Trace display Only the state with the highest 
priority is displayed alternately at 
the bottom of the concentration 
display screen. 

ALARM Trace display 

FUNCTION CHECK Trace display 

OUT OF SPECIFICATION Trace display 

MAINTENANCE REQUIRED Trace display 

 

Check multiple states occurring simultaneously using the following screens in check mode: 

• Checking current status: “C.11.-- Status flag checking “DISP. STATUS FLG (CURRENT FLG)”” 

• Checking trace display: “C.12.-- Status flag checking “DISP. STATUS FLG (TRACE DISP. FLG)”” 

• Checking contact self-latching: “C.13.-- Status flag checking “DISP. STATUS FLG (RELAY LATCH 
FLG)”” 
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CAUTION 

 Entering setup mode and displaying the setup mode menu during a concentration alarm 
state (first alarm or second alarm) will reset the concentration alarm state. 
Concentration measurement will also be treated as stopped while operations are 
underway in setup mode. 
This means the status will not change, even if a concentration alarm or abnormal state 
occurs. 
(* Concentration calculations continue internally.) 

 

 
If you wish to check concentration values with the contact state and 4-20 mA signal state 
fixed and without sending a concentration alarm upstream, use “S.10.-- Offset adjustment 
“OFFSET SETUP””, “S.11.-- Span adjustment “SPAN SETUP””, or “S.13.-- Measurement 
checking “MEASUREMENT READINGS””. 
 
The product will not switch to the concentration alarm state for approximately 15 minutes 
after exiting setup mode and switching to the measurement screen, even if the 
concentration alarm conditions are met. 
 
The screen will automatically revert to the measurement screen when the product has 
been in setup mode for more than 10 hours. 
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7-4. Six month maintenance 

Six month maintenance consists of inspections to confirm the integrity of items such as sensor output, 
power supply voltage, contacts, and analog signal output. The following items are carried out as 
necessary. 
 

① Product cleaning ② Parts replacement ③ External pipe component replacement 
④ Reading operation check ⑤ Other 

The items indicated for daily maintenance must also be carried out during the six month maintenance. 
 
 

7-5. Recommended periodic replacement parts 
 

Mean ambient temperature 
Recommended periodic 

replacement parts 
Replacement 

interval 

Less than 50 °C None - 

50 °C or more Power supply terminal plate unit 5 years 

 The product has a design life of 10 years. 

The filters used with the sampling system should be replaced at appropriate intervals. 
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==== 10. Product Specifications ===================== 
 

10-1. Standard specifications 
Model FI-900 

Measuring principle Optical interferometric method 

Target gas Refer to the separate “Target Gas Specifications”. 

Measurement range Refer to the separate “Target Gas Specifications”. 

Alarm setpoints Depending on the measuring gas. 

Measurement 
accuracy 

F.S. ±3 % (Under identical conditions, refer to the separate “Target Gas 
Specifications”.) 

Response time T90 within 30 s (Refer to the separate “Target Gas Specifications”.) 

Measuring method Gas introduction at prescribed flow rate from external sampling system 

Prescribed flow rate 
Measuring gas flow rate：300mL/min 
Reference gas flow rate：10mL/min 

Display function 
Full-dot LCD (with backlight) concentration readout/maintenance 
indications, LED lamp status indications 

External output 
4 mA to 20 mA DC (insulated, current discharge type), maximum 
permissible load resistance 300 Ω 

Communication 
output 

RS-485 Modbus output function (option) 

Maintenance output IrDA communication 

First alarm contacts No-voltage contact; contact capacity 1 A, 30 V DC (resistance load) 

Second alarm contacts No-voltage contact; contact capacity 1 A, 30 V DC (resistance load) 

Fault alarm contacts No-voltage contact; contact capacity 1 A, 30 V DC (resistance load) 

Self-diagnostic 
function 

Reduced light intensity, reduced contrast, air pressure abnormality, 
temperature abnormality, reduced flow rate, etc. 

Power source 
100 V to 240 V AC ±10 %, 50/60 Hz / 24 V DC ±10 % 
* DC power supply only for ATEX/IECEx model 

Power consumption 
Max. 20 VA (100 V to 240 V AC ±10 %, 50/60 Hz) / Max. 6 W (24 V DC 
±10 %) 
* DC power supply only for ATEX/IECEx model 

Recommended 
cables 

Output cable: CVVS or similar shielded cable (1.25 mm2 or 
2 mm2)/2-core 

Communication cable: KPEVS or similar shielded twisted-pair cable 
(0.75 mm2)/2 pairs 

Contact cable: CVVS or similar shielded cable (1.25 mm2 or 
6 mm2)/2- to 6-core 

AC Power cable: CVV or similar cable (1.25 mm2 or 2 mm2)/2- or 3-
core 

DC Power cable: CVVS or similar cable (1.25 mm2 or 2 mm2)/2- or 3-
core 

Warm-up time 
Initial: Approx. 5 seconds 
No warm-up time (Refer to the separate “Target Gas Specifications”.) 

Protection level Equivalent to IP 66/67 

Operating 
temperature range 

Japanese explosion-proof specifications: 
 -20 °C to +57 °C (no sudden changes) 
ATEX/IECEx specifications: -20 °C to +60 °C (no sudden changes) 

Operating humidity 
range 

Not exceeding 95 %RH (no condensation/liquefaction of gas inside 
product) 

Operating pressure 
range 

Atmospheric pressure (with no surging) 
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Target gas 
temperature 

Equal to ambient temperature at GAS IN on main unit 
(no condensation/liquefaction of gas inside product) 

External dimensions Approx. 286 mm (W) × 453 mm (H) × 150 mm (D) (excluding projections) 

Weight Approx. 23 kg 

Explosion-proof 
construction 

Flame-proof enclosure 

Explosion-proof 
class 

Japanese explosion-proof specifications: 
ATEX specifications: 
IECEx specifications: 

Ex d II B+H2 T4 
II 2G Ex db IIB+H2 T4 Gb 
Ex d IIB+H2 T4 Gb 

Explosion-proof 
certification number 

Japanese explosion-proof specifications: 
ATEX specifications: 
IECEx specifications: 

TC21460 
DEKRA12ATEX0187X 
IECExDEK12.0058X 

Self-diagnostic 
function 

Status monitoring in four categories 
• Abnormality (FAILURE) 
• Function checking (FUNCTION CHECK) 
• Maintenance request (MAINTENANCE REQUIRED) 
• Outside specification range (OUT OF SPECIFICATION) 

Other functions 

• Ambient temperature and atmospheric pressure correction functions 
(depending on target gas specifications) 

• Flow rate display function (on target gas side, reference gas side) 
• Automatic light intensity adjustment function 
• Zero suppression function (standard: OFF, settable) 

 
 

CAUTION 

 The product interior temperature will be even higher than the ambient temperature when 
used in ambient temperatures around 50 °C. Avoid using the product in environments 
where the temperature may rise to 50 °C or higher at any hour of day or night, as this 
may negatively affect the product life. 
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==== 11. Terminology ============================= 
 
Definitions of terminology used in this manual 

Lower 
explosive limit 

The minimum concentration of a combustible gas mixed in air at which ignition 
will result in explosion 

%LEL The concentration of a combustible gas expressed as a percentage of the lower 
explosive limit of the combustible gas 

vol% The concentration of gases in units of parts per 100 by volume 

Grounding Connect the grounding terminal of the product to a specified facility to prevent 
electric shock. 

Target gas The gas to be measured within the sample gas 

Base gas The remaining gas in the sample gas excluding the target gas. The product 
normally takes measurements in air. The base gas for the product will normally 
be air (fresh atmosphere). 

Reference gas Gas used as datum (refractive index datum) for concentration measurements 
The product normally uses the base gas as the reference gas. The reference 
gas for the product will normally be air (fresh atmosphere). 
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