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Abstract - In Korea, hydrogen stations are being promoted and commercialized. However,
the risk assessment for the hydrogen station is not clear. In particular, it is not clear how to
calculate the risk and acceptable criteria for a hydrogen station.

Therefore, in this study, three hydrogen stations being installed were selected and general
risks were calculated and the social risk of each hydrogen station was calculated. In general,
the method of risk assessment is individual/social risk. This is an individual’s death rate con-
sidering the frequency of accidents, And the likelihood of death according to the number of
nearby residents. These can be used to calculate the level of risk for a hydrogen station.
However, this method of calculate risks is the criteria for judging whether it is acceptable are
unclear. For this reason, this study investigated the allowable standards for foreign risks and
considered that they were acceptable by applying the risks of selected domestic hydrogen
stations.
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Fig. 1. The risk contour of individual risk
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Fig. 2. The F-N curve of societal risk
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Fig. 4. The distance of overpressure by VCE in
A hydrogen station
(left : worst case, light : alternative release)

Table 2. The distance of overpressure by VCE
in A hydrogen station

distance (m)
ZONE przvsse:re worst case alternative
release
Red 8.0psi 289.86m 28.35m
Orange 3.5psi 296.27m 38.40m
Yellow 1.0psi 330.1m 74.07m

Fig. 5. The distance of radiant heat by Jet fire
in A hydrogen station
(left : worst case, light : alternative release)
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Table 3. The distance of radiant heat by Jet fire Table 4. The distance of overpressure by VCE
in A hydrogen station in B hydrogen station
distance (m) distance (m)
Radiant over
ZONE . ZONE .
heat worst case alternative pressure worst case alternative
release release
Red 10.0kw 10.97m 7.25m Red 8.0psi 277.98m 29.26m
Orange 5.0kw 15.54m 11.89m Orange 3.5psi 284.38m 39.32m
Yellow 2.0kw 25.60m 24.69m Yellow 1.0psi 318.21m 75.90m

Fig. 6. The distance of overpressure by VCE in
B hydrogen station
(left : worst case, light :

alternative release)
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Fig. 7. The distance of radiant heat by Jet fire
in B hydrogen station

(left : worst case, light : alternative release)

Table 5. The distance of radiant heat by Jet fire
in B hydrogen station

i distance (m)
ZONE R;ezm worst case alternative
release
Red 10.0kw 10.97m 6.33m
Orange 5.0kw 14.63m 10.97m
Yellow 2.0kw 23.77Tm 22.86m
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Fig. 8. The distance of overpressure by VCE in
C hydrogen station

(left : worst case, light : alternative release)

Fig. 9. The distance of radiant heat by Jet fire
in C hydrogen station

(left : worst case, light : alternative release)

Table 6. The distance of overpressure by VCE Table 7. The distance of radiant heat by Jet fire
in C hydrogen station in C hydrogen station
distance (m) distance (m)
over Radiant
ZONE . ZONE :
pressure worst case alternative heat worst case alternative
release release
Red 8.0psi 289.86m 23.77m Red 10.0kw 10.97m 7.03m
Orange 3.5psi 296.27m 32.00m Orange 5.0kw 14.87m 11.89m
Yellow 1.0psi 330.10m 61.26m Yellow 2.0kw 25.60m 24.69m
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Table 8. The result of the distance of consequence

. . alternative
station scenario worst case
release
VCE 296.27m 38.40m
A
Jet fire 15.54m 11.89m
VCE 284.38m 39.32m
B
Jet fire 14.63m 10.97m
VCE 296.27m 32.00m
C
Jet fire 14.87m 11.89m
Table 9. The number of inhabitants in distance
of A Hydrogen station
number of inhabitants
scenario
worst case alternative release
VCE 36 25
Jet Fire 6 2




SECIDE )

ofje
i)

PN
TA

Table 10. The reduction rate by safety device in
A Hydrogen station
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Table 13. The reduction rate by safety device in
B Hydrogen station

safety device Reduction rate safety device Reduction rate
Gas detector and emergency shut-off 1.0E-01 Gas detector and emergency shut-off
valve 1.0E-01
valve
Gas detector and emergency shut-off
valve(interlock) L.OE-02 Relief valve/rupture plate 1.0E-02
Relief valve/rupture plate 1.0E-02

Table 11. The social risk by scenario in A
Hydrogen station

number of inhabitants
scenario
worst case alternative release
VCE 3.64E-6 2.53E-6
Jet Fire 2.53E-6 2.00E-5

Table 12. The number of inhabitants in distance
of B Hydrogen station

number of inhabitants
scenario
worst case alternative release
VCE 28 10
Jet Fire 4 1
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Table 14. The social risk by scenario in B Hy-
drogen station

number of inhabitants
scenario
worst case alternative release
VCE 2.83E-6 1.00E-4
Jet Fire 4.00E-7 1.00E-5
Table 15. The number of inhabitants in distance
of C Hydrogen station
number of inhabitants
scenario
worst case alternative release
VCE 167 22
Jet Fire 8 3

Table 16. The reduction rate by safety device in
C Hydrogen station

safety device Reduction rate
Gas detector and emergency shut-off LOE-01
valve
Gas detector and. emergency shut-off LOB-02
valve(interlock)
Relief valve/rupture plate 1.0E-02
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Table 17. The social risk by scenario in C Hy-
drogen station

number of inhabitants
scenario
worst case alternative release
VCE 1.69E-5 2.20E-4

Jet Fire 8.00E-7 3.00E-5
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