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Abstract: In response to the significant risks associated with hydrogen storage cylinders under extreme fire conditions , this study
adopts a method combining fire accident analysis with fire test data to systematically evaluate key parameters such as the burst
pressure of hydrogen storage tanks. The results show that the pressure-bearing capacity of hydrogen storage tanks decreases
significantly under fire exposure: For a tank with a nominal working pressure (NWP) of 35 MPa, the burst pressure drops from
122.7~126.0 MPa at room temperature to 41.1~53.5 MPa; For a 70 MPa NWP tank, it drops from 209.8~226.8 MPa at room
temperature to 98.9~112.3 MPa.The time from fire exposure to tank explosion ranges from 9 to 22 min. When the pressure relief
setting of the tank is close to its burst pressure, the damage tolerance is low, resulting in a high risk of explosion under fire
conditions. After fire exposure and subsequent cooling, the tanks still exhibit relatively high residual strength, approximately
2.09~3.37 times the NWP.It is recommended that , with the objective of “pressure release first” , the safety threshold for tank burst
strength under fire conditions be further refined , and that standardized testing methods for post-fire residual strength be established.
This study provides a technical basis for the comprehensive safety assessment of hydrogen storage tanks in fire scenarios.
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Fig.1  Potential consequences and patterns of high-pressure hydrogen storage cylinder failure induced by fuel cell vehicle fires
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Tab.1 Regulations on end-of-life burst pressure for vehicle-mounted hydrogen storage cylinders
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Fig.2  Critical explosion pressure for type Il vessel fire test
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Tab.3  Explosion characteristic parameters of typical type Il vessel fire test
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Tab.4  Comparison of vent/explosion characteristic parameters in typical type Il cylinder fire burst tests
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Tab.5 Residual strength of typical type Il cylinders after fire exposure test

Fa 1 2 3 4 5 6 7
H % i H A H A H A el H A H A
5 (8] 2025 F 2019 4F 2019 4F 2019 4F 2023 4 2019 4 2019 4
NWP/MPa 35 35 35 35 70 70 70
2'21\5/[[;[)3”3 ! 78.75 78.75 78.75 78.75 157.5 157.5 157.5
VIL 53 — — — 48 — —
Pyo/MPa 131.2 122.8 122.8 122.8 209.8 226.8 226.8
FA R H, He He He H, He He
P,/MPa — 35 — — 66.1 — —
kel R+ EEZUN EE2IN EE2IN Je i+ Ak Rk 2N
Py/MPa 428 53.5 — — 77.4 98.9 —
KEH E PRVERTHGE  BERTRGR JORE M FRNE A4
ST, i ﬁﬁf/%ﬂ KIRHE Mﬁ,ﬂjﬁrjﬁ‘/@ KIE, B fiwé i Wiﬁf%ﬂ KIRHE A kz}?ﬂﬁlﬁ/v\
Jai, ik 1BAE g, =k HjE, =k J&i, ik HRIE HJE, ZIk
7Kk 7K J5k K% K% K%
fiif K HSF T8 /s 320 1006 — — 618 929 —
Py, /MPa 118.1 — 111.1 73.3 179.3 — 197.5
P,o/NWP 3.75 3.51 3.51 3.51 3.00 3.24 3.24
Pi/NWP — 1.53 — — 1.11 1.41 —
Py o/NWP 3.37 — 3.17 2.09 2.56 — 2.82
Pio/Pro 0.90 — 0.90 0.60 0.85 — 0.87
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