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Abstract

To accurately identify the disaster-causing factors of abnormal expansion pressure in coke oven
carbonization chambers and construct a scientific safety prevention and control system, this study
adopted Fault Tree Analysis (FTA). Taking “safety accidents in coking production induced by abnor-
mal expansion pressure” as the top event, a disaster-causing risk model was built from three dimen-
sions of raw materials, process and management. By solving the minimum cut sets and path sets, a
comprehensive qualitative and quantitative analysis was conducted on structural importance, oc-
currence probability of the top event and probability importance. The results show that abnormal
plasticity permeability and abnormal volatile mass transfer characteristics are the core disaster-
causing risk points, and the measured probability of safety accidents induced by such abnormalities
is 88.04%, which clarifies the hierarchical influence weight of each disaster-causing factor. Based
on the analysis results, with coal blending optimization as the core, a full-chain refined prevention
and control system was constructed from the aspects of source reduction, process stabilization and
terminal guarantee. The research results can provide theoretical support and practical guidance
for the precise control of expansion pressure risks in coking production.
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Figure 1. The accident tree caused by the expansion pressure in coking production
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Table 1. Parameters of disaster tree accidents caused by expansion pressure in coking production
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