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Three-dimensional Defense System for Major Casualty Accidents in
Production Enterprises

Tang Hongfeng, Li Gonglong
Luxi Chemical Group Co., Ltd., Liaocheng , Shandong 252211

Abstract : Major casualty accidents in production enterprises often result from the cumulative effect of process
deviations, equipment deterioration, and operational errors. This paper proposes a three—dimensional
defense system: "Process Safety Control, Equipment Integrity Protection, and Operational Error
Prevention". The process dimension focuses on hazard source identification and the definition of
safety operation boundaries, and configures multiple independent protective layers; the equipment
dimension focuses on risk—based integrity management and online monitoring to ensure the reliability
of key barriers; the operation dimension uses mandatory confirmation, rigid authorization, and
behavioral correction to reduce the space for human error to turn into disaster consequences. The
three—dimensional measures interpenetrate each other, forming a deep and progressive protective
layer structure, providing a systematic framework for curbing major and extremely serious accidents.
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