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[Abstract] Chemical plant production processes are characterized by complexity and continuity, involving
various flammable, explosive, toxic, and hazardous media. Fluctuations in process parameters and equipment
failures during production can easily trigger safety accidents. As the core mechanism for preventing production
safety risks and containing accident escalation, the scientific rationality of safety facility design directly impacts
the safety and stability of the entire chemical production process. Hazard and Operability Analysis ( HAZOP ),
as a systematic and forward—looking risk assessment method, conducts comprehensive analysis around deviations
in production process parameters. It accurately identifies potential safety hazards, clarifies deficiencies in existing
safety facilities, and provides scientific and precise technical support for optimizing safety facility design. This
paper systematically applies HAZOP analysis methods to examine the current status and prominent issues in
safety facility design for chemical plants. By deeply exploring the root causes of hidden dangers, it proposes
targeted optimization design solutions to improve the safety protection system. The research aims to enhance
safety management levels in chemical plants, prevent various safety accidents, and provide theoretical support
and practical references for promoting safe and orderly development in the chemical industry. Research
demonstrates that HAZOP analysis enables precise identification of risk points throughout the production
process. By optimizing the selection, layout, and interconnection logic of safety facilities, it significantly enhances
their protective efficacy. This approach establishes a comprehensive, multi—tiered, and closed—loop safety
protection system, facilitating the transition from passive prevention to proactive early warning and targeted
control in chemical production. Ultimately, it ensures the safe and stable operation of the entire production
process.
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