B2 H3W EhAREREE Vol. 12 No.3
202545 A SOUTHERN ENERGY CONSTRUCTION May 2025

SlAER:FE, %, a5, & SRR 355U BT [I]. M7 BE IR 8%, 2025, 12(3): 1-9. LEI Lei, ZHOU Jun, LI Zhuoyan, et al.
Simulation and analysis of gas leakage in hydrogen station [J]. Southern energy construction, 2025, 12(3): 1-9. DOI: 10.16516/j.ceec.2024-410.

SRS REREREM S

BE, AE, 225, 0%, A#

(A& A TA2 P & H A A% A FRAE], bR 100120 )

HE: (BNIaAhefd Y # S5 ARATARSHRTRALS, A TR ZREFBIEFR, s —FLH#AT
HALKE DT 1) 3 3 B B TAZ R BRI TAHEA RSB, [F53E]4] A Fluent 3 SL AR 3) ) 8 A4 5+ “42
4w PEM % MK H &R E TARR B &F ARk, AR, RAHIK T, 20 MPa & &% A= 2.8 MPa X 5 2 44E,
ERFERE, FERELEHTRAAE SR RFIERHTEMI>N, [ERIZREAH. (1) A&, AAdEH PR
SRR AT BZ MR T AR ARBRE R RE AT, TE2WHELRERA KR, B KEFERKBRHFLKE,
HNREHEHRER, FRATREAALDKARN,; (2) A5 EE kA, BHEORBZILEILAZHEE LA
MR ER MR R E K, ENAZRGYPREOBATH T mEARERALRMNRELE, REATHEA
FEAER ARG KA, EHRETFRERANLERR, [ERIALAAERAGTORBE Y BINE, HTAE
TR SR R B AT A kit AR AR IS 4R AR T RIF a0 2838 3 5,
KR A Ask; LMW A; ¥, Fluent

DOI: 10.16516/j.ceec.2024-410 XEHS: 2095-8676(2025)03-0001-09 T
; g 4\ 2 ] A
H . .J. . - ] < H
CSTR: 32391.14.j.cecc.2024-410 PESES: TKII reiin

Simulation and Analysis of Gas Leakage in Hydrogen Station
LEI Lei™, ZHOU Jun, LI Zhuoyan, LI Shaohua, LIU Yan
( North China Power Engineering Co., Ltd. of China Power Engineering Consulting Group, Beijing 100120, China )

Abstract: [Objective] In case of hydrogen leakage, it can quickly diffuse and mix with the surrounding air, forming a combustible vapor
cloud, which may cause combustion and explosion accidents. Numerical simulation of this process can effectively help engineers and
workers reduce risks. [Method] Using Fluent computational fluid dynamics software, simulation and analysis were conducted on various
hydrogen-related facilities of the "Delingha PEM Water Electrolysis for Hydrogen Production Project", such as H, release ports, O,
release ports, 20 MPa high-pressure tube bundles, and 2.8 MPa large-capacity storage tanks, to evaluate the consequences of continuous
leakage incidents under environmental wind speed and temperature conditions. [Result] The results indicate that: 1) the H,, O, release
ports do not pose a risk of hydrogen explosion or create an oxygen-rich environment outside the hydrogen production plant. The main
potential hazards are ignition sources such as naked fire and sparks that could trigger fires. It is recommended to install static elimination
devices, and, whenever possible, recycle oxygen; 2) Regarding the high-pressure tube bundles and storage tanks, the differences are that
the hydrogen leakage rate of high-pressure tube bundles are fast, and the leakage time of the storage tanks is long. It is recommended to
install thermal imaging hydrogen detection and alarm devices in conjunction with the construction of protective walls, limit access for
personnel, and prohibit operators from carrying ignition sources and non-explosion-proof apparatus into hazardous areas.[Conclusion]
The patterns of hydrogen leakage and diffusion across different scenarios offer strong theoretical support the design of the hydrogen
leakage safety warning system during the project implementation phase and for risk reduction.
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Fig. 1 Plant layout of "Delingha PEM Water Electrolysis for
Hydrogen Production Project”
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Fig. 2 Computational flow field mesh dividing and boundary

settings of (a) the H, release ports and (b) the O, release ports
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