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Abstract

Methanol occupies a fundamental raw material position in the modern coal chemical industry system. Its production units have distinct
high-risk characteristics, including long process flows, harsh operating conditions, pronounced material flammability and toxicity, and
high system interconnectivity, making safety management challenging at a relatively high level in the chemical industry. To further
strengthen full-process risk management effectiveness in methanol production and improve the inherent safety level of the units, this
paper takes widely used coal-to-methanol and coke oven gas-to-methanol processes as research objects. Based on a systematic review
of typical production processes and operational features, HAZOP and FMEA combined analysis methods are applied to identify
hazards and quantify risk levels in key units such as synthesis gas preparation, methanol synthesis, distillation separation, and product
storage and transportation, clarifying the distribution characteristics of major hazard sources and high-risk loss-of-control scenarios.
Following the safety governance approach of source reduction, process control, and emergency backup, a safety prevention and
control framework covering the entire lifecycle of unit design, construction, operation, and maintenance is established from two levels:
process inherent safety improvement and key technical protection, and the construction of safety management systems and emergency
preparedness. Targeted and practical safety technical solutions and management measures are proposed.
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