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Application of HAZOP, LOPA, and SIL Analysis and Evaluation Methods in
Ethylene Oxide Storage Tanks
Zhong Xiaofeng (China Construction Installation Group Co., Ltd., Nanjing Jiangsu 210000, China)

Abstract: This study applies three analysis and evaluation methods—Hazard and Operability Analysis (HAZOP),
Layer of Protection Analysis (LOPA), and Safety Integrity Level (SIL)—to conduct a comprehensive risk assessment of an
ethylene oxide storage system. First, HAZOP analysis is used to identify potential operational issues and hazardous factors
in the storage system’ s process, combined with a risk matrix for risk evaluation, and to propose improvement plans and
measures. Second, LOPA analysis is employed to quantitatively assess the existing protection measures, while SIL evaluation
is applied to determine whether the current safety instrumented system design is reasonable and effectively controls accident
risks. The use of these three analysis and evaluation methods enables a comprehensive assessment of the risks associated
with ethylene oxide storage tanks and proposes corresponding safety improvement measures.
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