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Abstract - Recently, the world’s countries are tightening regulations on CO2 and air pollutants emission to
solve them. In addition, eco friendly vehicles is increasing to replace automobiles in internal combustion
engine. The government is supporting the expansion of hydrogen refueling infrastructure according to the hy-
drogen economy road map. In particular, refueling station is important to secure the safety that supplies
high-pressure hydrogen with a wide LFL range. This paper is on guidelines for the determination safety dis-
tances to ensure worker safety from accident as jet fire. The safety distance is set according to the procedure
of the EIGA doc 075/21. For accident frequency is upper 3.5E-05 per annum, safety distance is decided via
consequence analysis where the risk of harm is below individual harm exposure threshold.
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Table 1. Guidelines for establishing safety distance for hydrogen refueling station in Japan[3]
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Fig. 1. Methodology for the evaluation of the
safety distance (EIGA Doc 075)
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Table 2. Comparison of safety distance criteria for hydrogen refueling station
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Table 3. Harm vs No Harm criteria[7]

Effect No Harm Criteria Harm Criteria
Fire 1.6 kW/m’ (Jet fire) 9.5 kW/m’ (Jet fire)
50% of LFL (Flash fire) LFL (Flash fire)
. 7 kPa (People)
Explos KkP;
Xplosion 3 kPa 20 kPa (Equipment)
Cryogenic 0cC -40 C
Oxveen above 23.5% oxygen level in the atmosphere above 35% oxygen level in the atmosphere
Ve below 19.5% oxygen level in the atmosphere below 12.5% oxygen level in the atmosphere
LDom LDOI
Toxic ERPG Level 2(AEGL 2) ERPG Level 3(AEGL 3)
HSE EH40, TLV(c), PEL, AGE Immediately Dangerous to Life or Health
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Fig. 2. Risk Matrix for the calculation of the safety
distance
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Table 4. Hydrogen leak frequency of each facility in hydrogen refueling station [9-12]

Inventory
. Leak Size Leak Frequency |Ignition Probability
Facility Pressure Temperature | Total Mass (mm) (Jyear) (Immediate)
(Mpa) (C) (kg)
1% A Leak 1.27 4.14E-04 0.008
10% A Leak 4.02 3.21E-04 0.008
Tube Trailer 20 35 342.1 kg
100% A Leak 12.70 1.80E-04 0.053
Total Frequency 1.54E-05
1% A Leak 0.79 9.92E-04 0.008
10% A Leak 2.50 2.62E-05 0.008
LF/MP 50 35 12.89 kg
Compressor 100% A Leak 7.92 4.24E-06 0.053
Total Frequency 8.37E-06
1% A Leak 0.72 9.92E-04 0.008
HP 10% A Leak 226 2.62E-05 0.008
99 35 19.38 kg
Compressor 100% A Leak 7.16 4.24E-06 0.053
Total Frequency 8.37E-06
1% A Leak 0.72 1.35E-03 0.008
10% A Leak 2.26 1.14E-03 0.008
H2 (:t;)rage 100 35 19.38 kg 100% A Leak 7.16 9.36E-04 0.053
Cat. Rupture - 4.00E-06 0.230
Total Frequency 7.05E-05
1% A Leak 0.79 3.90E-03 0.008
10% A Leak 2.50 3.34E-03 0.008
H2
(f/gage 55 35 12.89 kg 100% A Leak 792 2.87E-03 0.053
Cat. Rupture - 1.40E-05 0.230
Total Frequency 2.13E-04
1% A Leak 0.72 1.74E-04 0.008
10% A Leak 226 8.32E-05 0.008
Dispenser 875 -40 5 kg
100% A Leak 7.16 3.84E-05 0.053
Total Frequency 4.09E-06
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Table 5. The results of consequence analysis by

facility
B Leak Damage Range(m)
Facility .

Size Vertical Horizontal

H, Storage 100% A H: 4.1 H: 20.1
(HP) (7.16 mm) N: 10 N: 27.3
H, Storage 100% A H: 3.7 H: 174
(MP) (7.92 mm) N: 89 N: 24
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