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Abstract

For the hydrogen economy system being tried starting with the 21st century, the fields that was not
dealt with so far, such as the safety measure for large leakage accidents, the safety problem at
infrastructures like a hydrogen station, the safety problem in terms of automobiles depending on
introduction of hydrogen cars, the safety problem in a supply for homes like fuel cells, etc., are being
deeply reviewed. In order to establish a safety control system, an essential prerequisite in using and
commercializing hydrogen gas as an efficient energy source, it 1S necessary to conduct an analysis,
such as analysis of hydrogen accident examples, clarification of physical mechanisms, qualitative and
quantitative evaluation of safety, development of accident interception technologies, etc. This study
prepared scenarios of hydrogen gas leakage that can happen at hydrogen stations, and predicted damage
when hydrogen leaks by using PHAST for this.
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<Table 2> Rupture & Leak Scenario

Leakage Operating | Operating stockage
(mm) Pressurze Tem;D)eture (ke)
(kgf/cm®) (T)
Steam Reformer Discharge Line
Fracture Rupture 6 600
leakage 50 6 600
Hydrogen Compressor Discharge Line
Fracture Rupture 450 25
leakage 50 450 5
PSA Discharge Line
Fracture Rupture 10 40
leakage 50 10 40
Hydrogen Storage Tank
Fracture Rupture 450 25 80
leakage 50 450 25 80
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<Table 3> Outlet Flange Rupture(SR) — early

Explosion
Overpressure Level Distance (m)
(bar) 2 F 5 C
0.02068 65.45 65.45
0.1379 16.95 16.95
0.7 6.36 6.36
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<Table 4> Outlet Flange Leak(SR)—early Explosion

Overpressure Level

Distance (m)
F 9

(bar)
0.02068 65.45 65.45
0.1379 16.95 16.95
0.7 6.36 6.36
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<Table 5> Outlet Flange Rupture(SR) — Fireball

Radiation Level Distance (m)
(kW/m) 2 F 5C
4 33.67 33.27
12.5 17.98 17.77
37.5 7.56 7.40
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<Table 6> Outlet Flange Leak(SR) — Jet fire

Radiation Level Distance (m)
(kW/m*) 2 F 5C
4 17.79 18.66
12.5 13.05 15.17
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<Table 7> Outlet Flange Rupture (CP)—early Explosion

Overpressure Level

Distance (m)

(bar) 2_JF 5IC
0.02068 65.45 65.45
0.1379 16.95 16.95
0.7 6.36 6.36
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<Table 8> Outlet Flange Leak(CP) — early Explosion

Overpressure Level Distance (m)
(bar 2 5 C
0.02068 65.45 65.45
0.1379 16.95 16.95
0.7 6.36 6.36
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<Table 9> Outlet Flange Rupture(CP) — Fireball

Radiation Level Distance (m)
(kW/ ) o F 5C
4 40.27 39.80
12.5 22.08 21.83
37.5 10.69 10.53
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<Table 10> Outlet Flange Leak(CP) — Jet fire

Radiation Level Distance (m)
(kW/m’) 2 F 5C
4 162.21 148.24
12.5 113.53 114.94
37.5 82.81 94.92
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<Table 11> Qutlet Flange Rupture PSA) — early
Explosion

Overpressure Level

Distance (m)

(bar) 2 F 5C
0.02068 65.45 65.45
0.1379 16.95 16.95
0.7 6.36 6.36
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<Table 12> Outlet Range Leak(PSA) — early Explosion

Overpressure Level Distance (m)
(bar) 2 F 5 C
0.02068 65.45 65.45
0.1379 16.95 16.95
0.7 6.36 6.36
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<Table 13> Outlet Flange Rupture(PSA) — Fireball

Radiation Level Distance (m)

(kW/m*) 2 F 5C

4 36.25 35.82

12.5 19.59 19.37

37.5 3.84 8.69
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<Table 14> Outlet Flange Leak(PSA) — Jet fire

Radiation Level Distance (m)
(kW/m’) 2 F 5C
4 17.79 18.66
12.5 13.05 15.17
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<Table 15> Storage Tank Rupture(HS) — early Explosion

Overpressure Level Distance (m)
(bar) 2 F 5 C
0.02068 195.53 195.53
0.1379 50.63 50.63
0.7 19.02 19.02
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<Table 16> Storage Tank Leak(HS) — early Explosion

Overpressure Level Distance (m)
(bar) F 5
0.02068 195.53 195.53
0.1379 50.63 50.63
0.7 19.02 19.02
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<Table 17> Storage Tank Rupture(f1S) — Fireball

Radiation Level Distance (m)
(kw/ ) 2 F 5C
4 111.37 109.68
12.5 61.10 60.20
37.5 29.11 28.84
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<Table 18> Storage Tank Leak(HS)

Radiation Level Distance (m)
(kW /m*) 2 F 5 C
4 162.21 148.24
12.5 113.53 114.94
37.5 82.81 94.92
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