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 Outline of the Product 
 
 
 

1-1. Preface 
Thank you for choosing our 2-wire gas detector head GD-F88Di.  
Please check that the model number of the product you purchased is included in the specifications on this 
manual. 
 
This manual explains how to use the detector and its specifications. It contains information required for 
using the detector properly. Not only the first-time users but also the users who have already used the 
product must read and understand the operating manual to enhance the knowledge and experience 
before using the detector. 
When the detector is used in combination with an indicator/alarm unit, read also the operating manual of 
the indicator/alarm unit. 
 
 

1-2. Purpose of use 
 This detector is a fixed type gas detector head which detects oxygen. 
 When the detector detects oxygen, it outputs a current according to the detected oxygen. 
 The detector is a safety unit, not an analyzer or densitometer which performs quantitative/qualitative 

analysis/measurement for gases. 
Please fully understand the features of the detector before using it, so that it can be used properly. 

 The detector outputs gas concentration in 4 – 20 mA. 
 
 

1-3. Definition of DANGER, WARNING, CAUTION and 
NOTE 

 

 DANGER This message indicates that improper handling may cause serious damage 
on life, health or assets. 

 WARNING This message indicates that improper handling may cause serious damage 
on health or assets. 

 CAUTION This message indicates that improper handling may cause minor damage 
on health or assets. 

NOTE This message indicates advice on handling. 
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Important information about explosion-proof (continued) 
 
 Power supply 

Never fail to use the following safety maintaining device (barrier) to maintain explosion-proof 
performance. 

 
Ratings to maintain safety 

Intrinsically safe circuit maximum voltage (Uo) :  28 V 
Intrinsically safe circuit maximum current (Io) :  93 mA 
Intrinsically safe circuit maximum power (Po) :  0.65 W 

 
Performance classification and group 

Performance classification :  ia 
Group :  IIC 

 
Relations between the intrinsically safe circuit allowable inductance (Lo) and intrinsically safe 
circuit external wire inductance (Lc) and between the intrinsically safe circuit allowable capacitance 
(Co) and intrinsically safe circuit external wire capacitance (Cc) 

Intrinsically safe circuit allowable inductance (Lo) = (Lc) or more 
Intrinsically safe circuit allowable capacitance (Co) = 586 pF + (Cc) or more 

 
 Wiring 

Determine the cable type to use and laying distance in consideration of the above parameters to 
maintain explosion-proof performance. 
Perform wiring so that a current or voltage that disturbs intrinsically safe explosion-proof 
performance of the intrinsically safe circuit is not induced to the circuit due to electromagnetic or 
electrostatic induction. 

 
 Measuring of the density of oxygen 

In the measurement of the density of oxygen, do not use it except the compound with air, the 
combustible gas or steam. 

 
 Grounding 

Never fail to ground the detector (D type grounding). 
 
 Others 

Confirm that no combustible gas is present around before opening the door of the unit. 
Never disassemble or modify the unit. 

 
Manufacturer: RIKEN KEIKI Co., Ltd. 
  2-7-6 Azusawa, Itabashi-ku, Tokyo, 174-8744 Japan 
  www.rikenkeiki.co.jp 

 
*1: The temperature range to maintain explosion-proof performance 

The temperature range to maintain gas detection performance is 0 to +40°C. (See 
Specifications) 
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6 

 Maintenance 
 
 
 
The detector is an important instrument for safety. 
To maintain the performance and reliability of the detector, perform a regular maintenance. 
Continuing to use the detector without performing maintenance might cause the sensitivity degradation, 
thus resulting in inaccurate detection. 
 
 

6-1. Maintenance intervals and items 
 Daily maintenance:  Perform maintenance before beginning to work. 
 Monthly maintenance: Perform maintenance on the alarm circuit (alarm test) once a month. 
 Regular maintenance: Perform maintenance once or more for every six months to maintain    

    the performance as a safety unit. 
 

Maintenance item Maintenance content 
Daily 

mainte- 
nance 

Monthly 
mainte- 
nance 

Regular 
mainte- 
nance 

Status display check Check that the status indicates normal 
measurement state. 

○ ○ ○ 

Gas concentration 
display 

Check that a gas to be detected is not present 
around the detector and that the reading 
indicates a normal value. 

○ ○ ○ 

External alarm test* Inspect the alarm circuit by using the alarm test 
function. 

－ ○ ○ 

Span adjustment Perform the span adjustment by using the 
calibration gas. 

－ － ○ 

Gas alarm check Check the gas alarm by using the calibration gas. － － ○ 

*  Check and adjustment are performed at the indicator/alarm unit side. See the operating manual of the 
indicator/alarm unit for details. 
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<About Maintenance Services> 
 We provide services on regular maintenance including span adjustment, other adjustments and 

maintenance.  
To make the calibration gas, dedicated tools, such as a gas cylinder of the specified concentration 
and gas sampling bag must be used.  
Our qualified service engineers have expertise and knowledge on the dedicated tools used for 
services, along with other products. To maintain the safety operation of the unit, please use our 
maintenance service. 

 Typical maintenance services are listed as follows. Please contact RIKEN KEIKI for more 
information. 

 
Main services 
Power supply 
check 

: Check the power supply voltage. 

Status display 
check 

: Check that the status indicates normal measurement state. 

Concentration 
display check 

 Verify that the concentration display value is zero by using the zero gas. 
Perform zero adjustment if the display is incorrect. 

External alarm 
test* 

: Inspect the alarm circuit by using the alarm test function. 

   Check the alarm lamps. (Check the activation.) 
   Check the external alarm. (Check the activation of the external alarm, such as 

a buzzer.) 
Span adjustment : Perform the span adjustment by using the calibration gas. 
Gas alarm check* : Check the gas alarm by using the calibration gas. 
   Check the alarm. (Check triggering of alarm when the alarm setpoint is 

reached.) 
   Check the delay time. (Check time to delay until the alarm is triggered.) 
   Check the external alarm. (Check the activation of external alarms, such as a 

buzzer and reset signal.) 
Cleaning and 
repair of the unit 
(visual diagnosis) 

: Check dust or damage on the surface, cover or internal parts of the unit, and clean 
or repair such parts as needed. 
Replace parts which are cracked or damaged. 

Unit operation 
check 

: Use the keys to check the operation of functions, parameters, etc. 

Replacement of 
consumable parts 

: Replace consumable parts, such as a sensor and filter. 

 
* Check and adjustment are performed at the indicator/alarm unit side. 
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6-2. Replacement parts 
<Replacement of Gas Sensor> 
Our service engineers need to replace and adjust the sensor. Please contact RIKEN KEIKI. 
 
NOTE 
 If adjustment to the standard gas concentration value fails even with the maximum sensitivity, it 

indicates that the gas sensor has come to the end of its life. The gas sensor needs to be replaced. 
 After replacing the gas sensor, electrical adjustment and calibration using the standard gas are 

necessary. 
 

 
 
<Replacement of Regular Replacement Parts> 
List of recommended regular replacement parts 
 

Name 
Maintenance 

intervals 
Replacement 

intervals 

Quantity 
(pieces per 

unit) 
Remarks 

Elbow 6 months 3 - 8 years 2  

O-ring (flow regulator) 6 months 3 - 8 years 1  

O-ring (sensor cap) 6 months 3 - 8 years 1  

Tube 6 months 3 - 8 years 710 mm  

Tube 6 months 3 - 8 years 50 mm  
 
For the stable operation of the detector and safety, ask a qualified service engineer to take care of 

replacement of the parts. Request the operation check from RIKEN KEIKI. 
 
 
NOTE 
The above replacement interval is recommendation only. The interval may change depending on the 
conditions such as operating environment. These intervals do not mean the warranty periods either. The 
result of the regular maintenance may determine when to replace the parts. 
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 Troubleshooting 
 
 
 
The Troubleshooting does not explain the causes of all the malfunctions which occur on the detector. This 
simply helps to find the causes of malfunctions which frequently occur. If the detector shows a symptom 
which is not explained in this manual, or still has malfunctions even though remedial actions are taken, 
please contact RIKEN KEIKI. 
 
<Abnormalities on Unit> 

Symptom/Display FAULT Causes Actions 

The power 
cannot be turned 

on. 
- 

The wiring is not correct. Connect the wiring properly. 

The terminal plate is 
removed. 

Connect the terminal plate properly. 

Abnormalities/momentary 
blackout of power supply 
system 

Provide the rated voltage.  
Take measures such as checking or adding 
the UPS, power supply line filter and insulation 
transformer. 

Cable abnormalities 
(open circuit/not 
connected/short circuit) 

Check the wiring of detector and related 
devices around it. 

Abnormal 
operations 

- 
Disturbances by sudden 
surge noise, etc. 

Turn off and restart the alarm system.  
If such a symptom is observed frequently, take 
appropriate measures to eliminate the noise. 

System 
abnormalities 

E-9 
● 

Abnormalities of ROM, 
RAM or EEPROM inside 
the detector 

Please contact RIKEN KEIKI. 

Sensor 
abnormalities 

E-1 
● 

The sensor is not 
connected or improperly 
connected. 

Check if the sensor cable is securely fastened 
to the terminal plate. 

Faults of the sensor Please contact RIKEN KEIKI. 

Low flow rate* 
E-5 ● Clogged filter Replace the filter. * Optional 
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<Abnormalities of Readings> * Take remedial actions to indicator/alarm unit as well See the operating 
manual of the indicator/alarm unit for details. 

Symptoms Causes Actions 

The reading rises 
(drops) and does not go 
back. 

Drifting of sensor 
output 

Perform air adjustment. 

Presence of 
interference gas 

It is difficult to eliminate interference gases, such as 
solvents completely. Please contact RIKEN KEIKI to 
arrange removal filters. 

Environmental 
changes 

Perform zero adjustment. 

A gas alarm is triggered 
despite of no gas leak 
and no other 
abnormalities at the 
detection point. 

Presence of 
interference gas 

It is difficult to eliminate interference gases, such as 
solvents completely. Please contact RIKEN KEIKI to 
arrange removal filters. 

Disturbance by noise 
Turn off and restart the alarm system. 
If such a symptom is observed frequently, take 
appropriate measures to eliminate the noise. 

Sudden change in the 
environment 

When the environment (temperature, etc.) changes 
suddenly, the detector cannot adjust to it and is 
affected by it. 
In some cases, the detector triggers an indication 
alarm. 
Because the detector cannot be used under sudden 
and frequent environmental changes, any preventive 
actions to eliminate them should be taken by the 
user. 

Slow response 
Deteriorated sensor 
sensitivity 

Replace the sensor with a new one. 

Span adjustment 
impossible 

Improper calibration 
gas concentration 

Use the proper calibration gas. 

Deteriorated sensor 
sensitivity 

Replace the sensor with a new one. 
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 Product Specifications 
 
 
 

9-1. List of specifications 
＜Oxygen Deficiency Alarm) SPECIFICATION＞ 

Model GD-F88Di 

Detection principle Galvanic cell method 

Gas to be detected O2 

Concentration display 7-segment LCD (4 digits) 

Detection range 0 - 25vol% 

Detection method Suction type (suction unit is required separately) 

Suction flow 0.5L/min±10% 

Alarm preset point 18vol%(1st<L>)【Standard】 

18vol%(2nd<LL>)【Standard】 

Indicate accuracy 
(under an identical condition) 

Within ±0.7vol% 

Response time 
(under an identical condition) 

Within 30sec(T90)(excluding delay in the tube) 

Alarm-delay time 
(under an identical condition) 

By anoxia alarm(Alarm setpoint value:18vol%), Within 

5sec(when introducing 10～11vol% gas) 

Gas alarm type Two-step alarm (L-LL) 

Gas alarm indication Alarm message(AL1/AL2)  

Gas alarm action Latching or non latching 

Trouble alarm･Self diagnosis System failure/Sensor failure 

Trouble alarm indication Content display 

Trouble alarm action Non latching 

Transmission method 2-wire analog transmission 

Transmission specifications 4-20mADC (load resistance: 300Ω or less) 

Communication scheme HART 7 

Power supply 24VDC±10% 

Power consumption Approx. 0.6W 

Transmission cable Shielded cable of CVVS, etc. (1.25mm2) - 2-core 

Transmission distance Up to 1km with CVVS 1.25 mm2 (up to 600m between the detector 

head and Zener Barrier) 

Safety maintaining device Zener Barrier (MTL7728ac/MTL7728+/MTL7728-) or 

insulating barrier (MTL5541/RN221N-J1/KFD2-STC4-Ex1) 

Piping port  Rc1/4 (O.D Φ6-1t half-union for Teflon tube<PP>supplied) 

Operating temperature -10 - +40℃ (non-rapidly-vary) 

Operating humidity Less than 95%RH (non-condensing) 

Structure Wall mounted type 

Explosion-proof structure Intrinsically safe explosion-proof structure, with safety 

maintaining device (barrier) used 

Explosion-proof class Ex ia ⅡC T4 Ga 

External dimensions Approx. 220(W)x265(H)x90(D)mm (projection portions excluded) 
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Weight Approx. 2.5kg 

Material SECC or SS304 

Paint Bake-coated with melamine 

Outer color Munsell 2.5Y9/2 
 
 

＜Oxygen Deficiency Alarm) SPECIFICATION＞ 

Model GD-F88Di 

Detection principle Galvanic cell method 

Gas to be detected O2 

Concentration display 7-segment LCD (4 digits) 

Detection range 0 - 25vol% 

Detection method Aspirator suction method 

Sampling condition Atmosphere equivalent(Compressed air:0.1～0.7MPa) 

Suction flow 0.5L/min±10% 

Alarm preset point*1 18vol%(1st<L>)【Standard】 

18vol%(2nd<LL>)【Standard】 

Indicate accuracy*2 
(under an identical condition) 

Within ±0.7vol% 

Response time*2 
(under an identical condition) 

Within 30sec(T90)(excluding delay in the tube) 

Alarm-delay time*2 
(under an identical condition) 

By anoxia alarm(Alarm setpoint value:18vol%), Within 

5sec(when introducing 10～11vol% gas) 

Gas alarm type Two-step alarm (L-LL) 

Gas alarm indication Alarm message(AL1/AL2)  

Gas alarm action*1 Latching or non latching 

Trouble alarm･Self diagnosis System failure/Sensor failure 

Trouble alarm indication Content display 

Trouble alarm action Non latching 

Transmission method 2-wire analog transmission+ digital transmission (HART 

communication) 

Transmission specifications 4-20mADC (load resistance: 300Ω or less) 

Communication scheme HART 7 

Power supply 24VDC±10% 

Power consumption Approx. 0.6W 

Transmission cable Shielded cable of CVVS, etc. (1.25mm2) - 2-core 

Transmission distance Up to 1km with CVVS 1.25 mm2 (up to 600m between the detector 

head and Zener Barrier) 

Safety maintaining device*3 Zener Barrier (MTL7728ac/MTL7728+/MTL7728-) or 

insulating barrier (MTL5541/RN221N-J1/KFD2-STC4-Ex1) 

Piping port  Gas inlet/Gas outlet:Rc1/4(O.Dφ6-1t half-union for Teflon 

tube<material:PP>supplied) 

Compressed air inlet<material:SS303>:Rc1/4 

Operating temperature -10 - +40℃ (non-rapidly-vary) 

Operating humidity Less than 95%RH (non-condensing) 

Structure Wall mounted type 

Explosion-proof structure Intrinsically safe explosion-proof structure, with safety 

maintaining device (barrier) used 

Explosion-proof class Ex ia ⅡC T4 Ga 

External dimensions Approx. 220(W)x265(H)x90(D)mm (projection portions excluded) 

Weight Approx. 4kg 

Material*1 SECC or SS304 

Paint Bake-coated with melamine 

Outer color Munsell 2.5Y9/2 
 




