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Abstract

Safety risk assessment in chemical processes is one of the core tasks to ensure the safety of chemical production. With the continuous
development and expansion of the chemical industry, how to scientifically and effectively evaluate and control potential safety
risks in the chemical production process has become an urgent issue that needs to be addressed. HAZOP (Hazard and Operability
Analysis), as a commonly used method for safety risk analysis, is widely applied in the risk assessment of chemical processes due
to its systematic nature and practicality. However, traditional HAZOP methods primarily rely on expert experience for qualitative
analysis, making it difficult to quantitatively assess the severity and probability of risks. This paper proposes a quantitative risk
assessment method for chemical process safety based on HAZOP, which introduces a risk matrix and probabilistic analysis model
to conduct quantitative risk analysis of chemical processes. This method can significantly enhance the accuracy and reliability of
risk assessments, providing chemical companies with more scientific safety management tools. Case studies have validated the
effectiveness of this method in chemical process safety management, demonstrating its advantages in risk prevention and control.
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