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Abstract - This study evaluated comparison of the risk according to the type of fuel by three-dimensional
simulation tool(FLACS). The consequence analysis of fire explosion and jet-fire was carried out in the layout
of a typical high-pressure gas filling stations using CNG, hydrogen and 30%HCNG. Under the same con-
ditions, hydrogen had a 30kPa maximum overpressure, CNG had a 0.4kPa and HCNG had a 3.5kPa. HCNG
overpressure was 7.75 times higher than the CNG measurement, but HCNG overpressure was only 11.7%
compared to hydrogen. In case of flame propagation, hydrogen had a very fast propagation characteristics. On
the other hand, CNG and HCNG flame propagation velocity and distance tended to be relatively safe in com-
parison to hydrogen. The estimated flame boundary distance by jet-fire of hydrogen was a 5.5m, CNG was a
3.4m and HCNG was a 3.9m.
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<Simulation Conditions>

O Gas Composition and Volume
- Gas Comp = 100%H, / 30%HCNG / CNG
-ER = 1.092
- Fuel Region = 6x 5.4 2.5(m)

O Ignition
- Time of Ignition = 0
- Position = (47,27, 1.25)

O Grid composition
-48x45x30

O Boundary condition
- Type =PLANE_WAVE
- Wind speed = 0

[

Fig. 1. Layout of high-pressure gas refueling sta-
tion for FLACS simulation.
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<Simulation Conditions>

O Gas Compesition and Volume

- Gas Comp = 30%HCNG, 100%H2, CNG
O Leak

- Nozzle diameter = 1.0/0.7/0.5mm

- Duration = 10

- Position = (3.21, 14, 5.4)

- Vess re = 207bar

« “blast

| kos5m - Vessel volume = 240Liter
O Grid composition

| -39x69%63
o #0000 00000 00 O Boundary condition

- Type =Euler

- Wind speed = 0

Fig. 2. Layout and simulation conditions of high-
pressure gas release jet.
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Fig. 5. HCNG explosion overpressure distributions.
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9. HCNG release jet
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Fig. 13. CNG jet fire and flame
10. H: release jet.

Fig. 11. CNG release jet. e P
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Fig. 15. HCNG jet fire and flame temperature.
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