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Abstract

To enhance the safety, reliability and service life of key equipment in petroleum refining processes, this paper conducts a study on a
typical accident case from a certain factory. Based on the analysis of the failure mechanisms such as high-temperature creep, stress
relaxation, sulfide stress corrosion cracking and hydrogen embrittlement, this paper comprehensively examines the causes of damage
and fracture of the pressure-bearing components and proposes corresponding preventive measures such as risk inspection, corrosion
monitoring protection and equipment integrity management. The research shows that the integrated prevention system combining
mechanism analysis, condition monitoring and risk warning can effectively prevent equipment failures and ensure the long-term
stable operation of the plant.
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