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The Evaluation of Hydrogen Leakage Safety for the High Pressure

Hydrogen System of Fuel Cell Vehicle

HYUNGKI KIM", YOUNGMIN CHOI, SANGHYUN KIM, JIHYUN SHIM, INCHUL HWANG
Hyundai Motor Company, Mabuk-dong Giheung-gu, Youngin-Si, Gyeonggi-do, 446-912, Korea

Abstract >> A fuel cell vehicle has the hydrogen detection sensors for checking the hydrogen leakage because
it use hydrogen for its fuel and can't use a odorant to protect the fuel cell stack. To verify the hydrogen safety
of leakage we select the high possible leak points of fittings in hydrogen storage system and test the leaking
behavior at them. The hydrogen leakage flow rate is 10, 40, 118 NL/min and the criterion for maximum hydrogen
leakage is based on allowing an equivalent release of combustion energy as permitted by gasoline vehicles in
FMVSS301. There are total 18EA hydrogen leakage detection sensors installed in test system. we acquire the
hydrogen leakage detection time and determine the ranking. Hydrogen leakage detection time decrease when
hydrogen leakage flow rate increase. The minimum hydrogen leakage detection time is about 3 seconds when the
flow rate is 118NL/min. In this study, we optimize hydrogen sensor position in fuel cell vehicle and verify the
hydrogen leakage safety because there is no inflow inside the vehicle.
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Fig. 2 Position of hydrogen sensor

Fig. 3 Photo of hydrogen leakage test system
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Table 1 Position of H2 leakage

Position Direction of leakage
A Front, Rear, Up, Down
B Front
C Front, Rear, Down
D Front

kst S1siA s

Table 2 Results of H2 leakage test

} 319

Ist 2nd 3rd
Position | Dircction | b0 ¢ . Max Conc. ) Max Conc. ) Max Conc.
(NL/min) | NO | Time NO | Time NO Time
(ppm) (ppm) (ppm)
10 10 B 40,000 12 E 40,000 15 H 40,000
Front 40 10 A 40,000 12 C 40,000 11 E 40,000
118 10 A 40,000 12 C 40,000 15 D 40,000
10 12 G 40,000 11 G 40,000 13 H 40,000
Rear 40 12 C 40,000 11 C 40,000 13 C 40,000
118 10 A 40,000 12 A 40,000 15 A 40,000
A 10 12 F 40,000 11 F 40,000 13 F 17,000
Up 40 12 A 40,000 11 B 40,000 13 B 40,000
118 12 A 40,000 11 A 40,000 9 A 40,000
10 12 E 40,000 15 F 40,000 10 C 21,000
Down 40 12 C 40,000 15 C 40,000 11 C 40,000
118 10 B 40,000 12 B 40,000 15 D 40,000
10 12 F 40,000 11 G 40,000 15 H 29,000
B Front 40 10 A 40,000 12 B 40,000 11 C 40,000
118 10 A 40,000 12 B 40,000 11 B 40,000
10 12 D 40,000 11 G 40,000 13 J 40,000
Front 40 12 B 40,000 11 B 40,000 13 B 40,000
118 10 A 40,000 12 B 40,000 11 B 40,000
10 15 B 40,000 12 B 22,000 10 G 9,000
C Rear 40 15 B 40,000 17 D 40,000 14 H 38,000
118 17 B 40,000 15 E 40,000 13 I 40,000
10 12 F 40,000 15 J 40,000 10 H 25,000
Down 40 11 C 40,000 12 C 40,000 13 C 40,000
118 10 A 40,000 9 B 40,000 11 C 40,000
10 15 E 12,000 16 H 8,000 13 D 4,000
D Front 40 15 C 40,000 14 G 31,000 16 I 21,000
118 15 A 40,000 12 A 40,000 16 B 40,000
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Total sum of frequency
12
15
22
14

Position
10
11
12
15

Table 3 Frequency of fast detection results (1st~3rd)
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