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Multi-level disaster chain deduction analysis
and case application of hazardous chemical accidents
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Abstract; To enhance the risk prevention and control capabilities of hazardous chemical factories and
support emergency decision-making in case of accidents, a multi-level deduction model for the disaster
chain was proposed. Furthermore, three categories of key factors ( such as thermal radiation, toxic gases,
and overpressure ) affecting hazardous chemical accidents were considered in the model. Based on the fluid
diffusion model and Probit model, the fire probability and sequence simulation algorithm of hazardous
chemicals container and the ignition time estimation algorithm of hazardous chemicals explosion were
proposed, respectively. Then, the quantitative analysis of the combustion and explosion evolution process
in hazardous chemical accidents was performed. For the case of a resin chemical production company in
Guangdong province, a disaster chain caused by hazardous chemical leakage accidents was developed to
analyze the evolution time and probability of each node. The results indicated that the proposed deduction
model can effectively analyze the evolution process of the actual hazardous chemical disaster chain, predict
the probability and time of accident nodes, and provide fundamental knowledge for the safety layout of

hazardous chemical plants.
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Fig.3 Disaster chain nodes caused by leakage accidents in the production workshop of building C
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Tab.2 Thermal radiation value of each path and failure

time of tank group exposed to thermal radiation
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Fig. 6 Time evolution and link probability of disaster chain
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