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Abstract

The chemical industry continues to advance relentlessly, yet safety incidents pose significant hazards that severely impact production
and environmental sustainability. This underscores the critical importance of developing chemical process safety evaluation and
risk management technologies. Through comprehensive analysis of domestic and international safety assessment theories and
management practices, this study establishes a risk identification-centric evaluation framework, proposing risk classification systems
and control strategies tailored to different process stages. By meticulously examining critical safety vulnerabilities in chemical
processes, we propose effective safety barrier implementation methods and real-time risk monitoring protocols to prevent accidents
while providing robust theoretical foundations. Research findings demonstrate that risk management technologies significantly
enhance process optimization, improve emergency response capabilities, and reduce overall accident risks with tangible outcomes.
The proposed methodologies and technical solutions facilitate comprehensive safety supervision in chemical production processes,
assist enterprises in formulating appropriate safety management measures, and offer solid theoretical support with actionable
implementation guidelines. These research achievements play a pivotal role in advancing chemical industry safety standards,
strengthening corporate risk prevention capabilities, and promoting sustainable development across the sector.
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