H34 % H 6l bR % e B R Vol.34 No.6
2024446 H China  Safety Science Journal Jun. 2024

W5 AR R, R AR, A T DU 4 1 fE A R R R R DGR W T[] T E 2R R 2024,
34(6) :173-180.

5| A#& 3L JIANG Zijian, ZHOU Rongyi, SHI Yunxiao, et al. Correlation and traceability analysis of hazardous chemical explosion
accidents based on Bayesian network [ J]. China Safety Science Journal, 2024, 34(6) ;173-180.

ETNHINEHNEHYRBESNEEXES
R 3 B

E7&", AR aan, B, KO, HER, Har k!
(1 HHAEAY RERR S LTI RFR, MW HE 41120152 K REBEEHES
MAFRANEA T RHEFRERLLE W@ ME 411201;3 T =
Wik ARG R &4 TRAE PO, HE 411201)

PEDES X928.5 XERRGS : A DOI: 10. 16265/j. cnki. issn1003-3033. 2024. 06. 1848
EETE . BRERNFESRN(52074118) ;iR LB TERTBE (20A192)

[# ZE] IREREFEIFZH, %%ﬁ%ﬁﬁﬂ%(BN) RE -t BEERRARE
WA, Bh, KERRBEB LML REH REYHAELREENEEREXN WEEE BT
AR R OKIRH BN # AL XA = fﬁ%%%é}i*ﬂimk% Wy SEde fo IR R R )E %JJ’HDWH@?IEME
BUHERAEEELAEME  FAERAERE TURTHRFBRFEERLEN R AT BT KR E
Wy R B & 5 g, BRIt SO T R R e R R B R R AR X
B, OB i R RO HATIE, RS REXN . U ERIEIE 7 Aot B 09 0% oo 5 5 0 KU i
RAR A4 T%; X A&BEFE KA FMERK, ER T FRMEHERENRE EHLRE
REMREEESCRER R R A B KR TR E 2R BRI X BRE FHE
RABUBAE TR EZFAR->mERETRBEHEERSEKFE(R KL >KERIE" B
RNEH,

[k$A] Ah&EEE;, WrHML(BN); FHEAE;, ZAEME;, EFRMHEE

Correlation and traceability analysis of hazardous chemical

explosion accidents based on Bayesian network

JIANG Zijian"*, ZHOU Rongyi'*’, SHI Yunxiao', LIU Can', YANG Bifan', ZHENG Shiqiu'
(1 School of Resource & Environment and Safety Engineering, Hunan University of Science and Technology,
Xiangtan Hunan 411201, China; 2 Key Laboratory of Fire and Explosion Prevention and Emergency
Technology in Hunan Province, Xiangtan Hunan 411201, China; 3 Hunan Engineering Research
Center for Fire and Explosion Prevention Materials and Equipment in Underground Spaces,

Xiangtan Hunan 411201, China)

Abstract: In order to improve the effectiveness of hidden danger investigation, a reasoning model for
hidden danger of explosive accidents of hazardous chemicals was proposed based on BN. First, according

to the theory of combustion and explosion and expert experience, the main types of hidden dangers
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affecting the explosion of hazardous chemicals were determined, and BN model of explosion, leakage and
ignition source was constructed. The prior and conditional probabilities of hidden dangers were determined
by triangular fuzzy numbers. Then, Bayesian forward reasoning was used to calculate the probability of
explosions of hazardous chemicals. Combined with reverse reasoning, the hidden dangers that were most
likely to lead to explosion accidents were identified, and the formation of hidden risk factors was traced
back. Finally, Bayes sensitivity analysis method was used to determine the key hazards affecting the
explosion of hazardous chemicals and the correlation between the accident hazards, and it was verified by
an explosion case of oil storage tank. The results show that the explosion probability of the storage tank
calculated by causal reasoning is about 4. 7%. Equipment overpressure and electric spark have the highest
posterior probability, which is the most likely to lead to the explosion of the storage tank. The reason can
be traced back to the failure to inspect the storage tank regularly or the failure to use explosion-proof
equipment. Electrical spark and valve or flange damage are the key hidden dangers of oil storage tank

explosion, and the accident hidden danger is related to the chain of " valve or flange damage — abnormal
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oil gusher — leakage exceeding limit — fire source (electrical spark) — explosion" .

Keywords: hazardous chemical explosion;
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Table 2 Hidden danger and description of oil storage tank explosion
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