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Abgtract - As environmental problems become a problem of survivd, interest in eco-friendly energy is
increasing to improve the environment. So, demand for eco-friendly fuels such as hydrogen, LPG and CNG
is increasing. In particular, Korea, which relies on imports of most fuels, is investing in the development
of hydrogen energy, which is favorable in terms of high production volume and energy independence.
However, As demand grows every year, a variety of accidents occur in various ways, ranging from smal
lesk incidents to massive fires and explosion, thus research needs to be done. So, in this study, compared
and andlyzed cases of hydrogen, LPG, CNG accidents occurring a domestic and oversess refuding ations.
and various programs were used for assessing risk, estimated the flame length due to gas leskage and
evaduated the dangerous distance.
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Fig. 1. Digtribution of LPG vehicles and refueling
stations in Korea
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Table 1. Status of Charging station accidents
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Table 2. Statistic per accident cause

H2 LPG CNG H2 LPG CNG Sum.
'00 1 1 Pipe 3 3
'01 2 Vave 1 3 4
'02 2 Hose 1 1
‘03 1 1 Human Error 1 9 1 11
‘04 3 Storage
Tankicylinder 1 3 5 9
'05 1 1 2
Vehicle Impact 3 1 4
‘06 2
Unknown 2 2
‘07 3
Etc. 4 4
'08 1 2
Totd 3 28 7 38
'09 1 1
10 1 Table 3. Accident type statistics
11 2 1 . .
Leak Explosion | Fire Etc. Sum.
'12
H2 1 2 3
13 4
LPG 12 7 6 3 28
'14 1
CNG 3 3 1 7
'15 2
'16 2
Totd 3 28 7
m Stations
| ® Accidents

H2 LPG CNG

Fig. 3. Accident status compared to the number of
refueling stations.

Fig. 4. Ratio of refueling station accidents by
accident type
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Table 4. Status of Charging station accidents in Japan

H2 LPG CNG
‘00 - 1
'01 - 2 1
‘02 - 2 1
‘03 - 4 1
‘04 - 2 -
‘05 3 3 -
'06 2 4 3
‘07 3 12 5
'08 - 4 10
09 - 11 2
10 2 14 35
11 1 14 2
12 6 7 18
13 6 6 13
‘14 4 3 3
15 11 7 6
‘16 24 6 6
A 62 101 147

Table 5. Accident rate per gas type in 2016

Accident Station A;;?S:/
H2 Station 24 79 30.3%
LPG Station 6 282 2.1%
CNG Station 6 1,458 0.4%
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Table 6. Types of Hydrogen Charging station accidents in

2016
Leck® | Lek® | Lek@® | DXPlosom
Fire
Ration 16% 74% 8% 2%
No. 6 28 3 1
1,458
B Stations

T M Accidents

H2 LPG CNG

Fig. 5. Accident status compared to the number of
refueling stations in Japan

Fig. 6. Ratio of refueling station accidents by acci-
dent type in Japan(2016)
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Table 7. Comparison of jet flame length by fuel (Leak

size=1.0mm)
T HyRAM | Phagt | EFFECTS
Hydrogen | Fame 3.2 482 33
YArogen || ength[mi ' ' :
FHame
NG | | it ; 283 25
Fame
LPG || i ; 1.01 1.01
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