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Abstract >> To achieve carbon neutrality, many countries and companies around
the world have adopted hydrogen energy as a key energy source for the future.
Major countries such as Europe, China, the United States, and Japan are already
conducting large-scale empirical research and commercialization to secure hy-
drogen production technology, a core technology of the hydrogen industry. Our
government is pursuing large-scale R&D projects with related companies to se-
cure water electrolysis technology, a core technology for the hydrogen industry.
At present, for the development of domestic water electrolysis technology, it is
important to increase the size of production facilities and ensure safety. In this
study, we seek to discover the risk factors inherent in alkaline water electrolysis
equipment and analyze the extent of damage that will occur in the event of an ac-
cident due to these risk factors. Therefore, we would like to raise awareness of
the importance of ensuring the safety of water electrolysis equipment.

Key words : Alkaline electrolysis(¥ Zt 2t 9l £ M 5ff), Risk factor($| @ 2 A ), Explosion
damage range(Z4 1| df| H 9|), Fault tree analysis(Z &4 2 M H) Risk
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Table 1. Influence of the initial pressure on the explosion limits
of hydrogen-air mixtures, measured at room temperature®

Initial Lower explosion Upper explosion

pressure in limit limit
MPa in mol%H> in mol%H,

0.1 3.8 95.4
0.5 44 95.0
1.0 4.8 94.6
2.0 5.2 94.6
5.0 53 95.0
10.0 5.7 95.3
15.0 53 95.5
20.0 5.7 95.5

0, Vent

Fig. 4. Design of research subject
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Table 2. Compressed hydrogen storage tank specifications

Category Specification
Chemical name Hydrogen
Design pressure 1.2 MPa

Design temperature 0-50C
Tank volume 40,000 L (85%)
Mass of empty vessel 147 kg
Tank height 6m
Tank diameter 2m
Tank thickness 11 mm
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Table 3. Explosion overpressure depending on distance by in-
creased pressure inside the high-pressure hydrogen tank

Distance from Overpressure
point of occurrence (m) (kPa) (psi)
8 70 10
10 50 7
12 35 5
14 20 3
29 7 1.0
52 35 0.5
148 1.0 0.15
464 0.3 0.04
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Table 4. Explosion overpressure depending on distance by ex-
plosion due to ignition of mixed gas

Distance from Overpressure
point of occurrence (m) (kPa) (psi)
8 70 10
10 50 7
12 35 5
14 20 3
29 7 1.0
52 3.5 0.5
148 1.0 0.15
464 0.3 0.04

Table 5. Heat radiation depending on distance

Distance from Heat
point of occurrence (m) radiation (kW/mZ)
0.5 28.2
5 249
15 12.6
19 9.3
32 4.1
52 1.6
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