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Development of Locally Manufactured High-pressure Relief Valves for
Hydrogen Stations
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Corresponding author :

hmwang@bumhan.com Abstract >> The high-pressure relief valve used in hydrogen refueling stations is

a critical component that mitigates excessive pressure, ensuring the safe and
Received 24 July, 2025 proper operation of the station. However, the domestic supply of this component
/'jf;’;igd it\i‘;’i;f%%% is entirely dependent on imports. To address this issue, the present study aimed
' to develop and localize a high-pressure relief valve specifically designed for hy-
drogen refueling stations. The Changwon Industry Promotion Agency, which op-
erates nine hydrogen refueling stations, conducted an analysis of the materials
and structural characteristics of imported high-pressure relief valves to identify
the root causes of failures under actual operating conditions. Based on this anal-
ysis, efforts were made to localize the valves by optimizing materials and improv-
ing the structural design to enhance their strength and durability. Validation
tests of the newly developed product’s high-pressure relief valve demonstrated
a 29% reduction in maximum stress compared to existing imported models, con-
firming improved structural stability. Furthermore, through appropriate materi-
als and structural design tailored to real-world hydrogen station operating con-
ditions, the feasibility of domestic production and commercialization was suc-
cessfully demonstrated.

Key words : Domestic production(=4t3}), Relief valve(Z 2| LHiH),
(2112, Hydrogen refueling system($4A X A|AH])
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Table 2. Hydrogen refueling station construction status by year
Vear Plans Actual Result

Table 1. Deployment plans for hydrogen refueling stations in (unit: EA) (unit: EA) (unit: %)
major countries worldwide (unit: EA) 2022 229 200 373

Year Japan China Germany 2023 274 267 97.4

2022 160 100 400 2024 385 321 83.3

2030 900 1,000 1,000 Deployment rate over the past three years 89.3
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Table 3. Domestic production status of major core parts for hy-
drogen stations

Com- | Chiller- | Storage
pressor | system

2020 X X
2021
2022
2023
2024

Year Dispenser| Valve
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Fig. 1. Damage patterns in foreign products
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Fig. 2. 3D modeling of foreign products
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Fig. 3. Structural analysis results of foreign products
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Table 4. Component analysis of foreign products

Component Fe Cr Ni C
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Fig. 4. 3D modeling of developed products

Fig. 4= A AA1%9] 3D 2de 4 A4l
gk Aol
3.2 AlMIE S Mx| YW X siA o}

Fig 5= AAE gz AAEe XA A

52 317] $lato] 2 a4 =gt Autolct.
?‘SH*—*] z 4_ vl oAkl afje] XAl A& &Y
SHA HiE R ool Uz A% ¢k 105 MPaZ

Akl

AAZN A= H 3o 602 MPa® elytom
YX 0 WA o] 25H replace seat F-$Jof| 4] LAY
SHTh ARSE SCM440 AA) o] X4 FHE v}
834 MPad-S 1&gt uj 3 HEL o8 38 Ho
ol e Aoz Zpgd 4= glom oF 1.389] ¢
S(safety factor)S EHESIFIT]

S U 2AA 2 AT se] ARAL
AF} v ashele wf AIAIE- Fd -§=o] oF 29%
ok Jlez Yepyth ol 7IE Al 24

F

FoFRE Bl AAS NG Aujoln T2
QPgd ol BabHdS = SN AR 2t
STt

ok AltE dejmlBE AAEL A 3 ol
R Blsly] 9Jate] AA| gaFHL B A
&S Agstgon Fig 62 52584 Ao 4
S ARlelot. AA| Al A9k ggef Ao A

AES Bo 19t ez WH o] A} 754

Vol. 36, No. 4, August 2025

4 Tty Bt

Fig. 5. Structural analysis results of developed products
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