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Abstract

With the development of coal chemical industry, the dangerous disasters of coal chemical in-
dustry began to diversify, and the accidents occurred more than other industries, and the acci-
dents caused by the expansion, affecting the safety of surrounding devices and derived secondary
injuries. Based on the frequency and consequences of accidents, according to the ARAMIS stan-
dard, it is determined that the liquefied gas separation unit of the research target is a major ha-
zard source, and combined with typical accidents, it is determined that the prone accidents are
steam and explosion. Based on Bow-tie model and Bayesian network, the Bow-tie model is trans-
formed into Bayesian model, and the component fault extension model is deduced. Taking pro-
pylene leakage as an example, the probability of the root node of the accident cause is given, and
the probability of the occurrence of the extended consequences is obtained. In view of the accident
risk, the decision content based on the steam cloud explosion simulation scenario and the general
prevention scheme of the steam cloud explosion accident are proposed, which provides a theoret-
ical basis for the prevention of the steam cloud explosion accident in the coal chemical industry.
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Table 1. Quality reference threshold M,
# 1 RESEZHEM,

YRR [ 745 (kg) EN (L)) 45 (kg)
SR 10,000 1000 100
5 100,000 10,000 1000
R ARG 10,000 10,000 10,000
IRIEME R2 10,000 10,000 /
PRIEME R3 1000 1000 /
itk / 10,000 /
52 25 A / 10,000 /
LIRS / 10,000 1000
XTI EEH H 100,000 10,000 1000
PLES A K K5 R29, R14/R15, R14 fHEE A 10,000 10,000 /

fyE: 1) R2 Fl R3 KR 5 KRNI 25 ) JBVE MARILE G IR IEIPI; 2) KA R29. R14/R15. R14 5tk
KA FE AR BRE . SRR ZIIE =R B IR SRS Z IR .
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Figure 1. Bow-tie model diagram
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Figure 2. Bayesian network model diagram
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Figure 3. Flowchart of bow-tie model trans-
formation into Bayesian networks
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Figure 4. Extended Bow-tie diagram of propylene vapor cloud explosion accident
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Table 2. Expansion of consequences of propylene vapor cloud explosion accident
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Table 3. Decision content of steam cloud explosion accident scenario
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Table 4. Vapor cloud explosion accident prevention programme
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