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Abstract 
Mitsubishi Heavy Industries, LTD (MHI) developed accident tolerant in-containment hydrogen monitoring 

system that can operate under harsh environmental conditions during severe accident. The new hydrogen 
monitoring system consists of two types of detectors, which have different features and operating principles 
such as high sensitivity (for monitoring low hydrogen concentration) and wide range (for monitoring high 
hydrogen concentration of up to 20vol%), and hydrogen indication and transmitting modules (4-20mA DC).The 
operating conditions of newly developed hydrogen sensor are maximum operating temperature/pressure of up 
to 200 degree Celsius (ºC) / 0.8MPa gage and total integrated dose (TID) of 0.5MGy gamma, which envelopes 
severe accident environmental conditions in a containment.
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Fig. 1 In-containment hydrogen monitoring sensor

system1)

Fig. 2 Operating principle of catalytic combustible detector1)

Fig. 3 Operating principle of thermal conductivity detector1)

Table

Table 1 Development Specification1)

Accuracy
(detectors only)

±1.5 vol% (< 10vol%*)
±2.5 vol% (>10vol%*)

Measuring Range 0 – 20 vol%

Design Temperature 200 ºC

Design Pressure 0.8 MPa gage

Radiation resistance 0.5 MGy gamma

Seismic Horizontal 10 G
Vertical 5 G

*: in air

Table
4.1 4.5 5

4.3 4.5
IEEE Std. 3232) 4.3

0~10vol%
0~20vol%

Table2 Fig. 4-1

Table2

Fig. 4-2
Table2
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Table 2. Temperature/stream functional test conditions1)

Temperature 80 - 200 ºC

Pressure 0.1 – 0.8 MPa gage

Steam 30 – 80 vol%

Fig. 4-1 Flow diagram for catalytic combustible 

detector test1)

Fig. 4-2 Flow diagram for thermal conductivity detector

test1)
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IEEE Std. 3833) 10kGy/h

4vol%
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Fig. 6 Steam/temperature test apparatus in a chemical 

spray1)

Fig. 7 Fig. 7
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Fig. 7 Accuracy test results at normal operating 

condition1)

Fig. 8 Fig. 9
Fig. 8 9
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Fig. 8 Measurement of Hydrogen in the high temperature, 

pressure and stream (Catalytic combustible detector)1)

Fig. 9 Measurement of Hydrogen in the high temperature, 

pressure and stream (Thermal conductivity detector)1)

Fig. 10 Fig. 10

4vol%

0.5MGy

Fig. 10 Irradiation characteristic of each detector at zero 

hydrogen concentration1)

1~50Hz

4vol%
1vol%
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