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Inherent Safety Design and Fault Tolerance Enhancement of Chemical Process Automation
Control System
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Abstract: As an important pillar industry of the national economy, the chemical industry is closely related to economic and social
development and people's lives. There are various types of raw materials and complex production processes in chemical production,
involving many dangerous factors such as high temperature and high pressure, flammability and explosiveness, toxicity and harm.
Once out of control, safety accidents often occur, causing significant casualties and property losses, leading to serious environmental
pollution and social impact. Intrinsic safety design eliminates or reduces risks from the source, while improving fault tolerance enables
the system to control risks under fault conditions. The two together form the core of the safety assurance system for chemical process
automation control systems. Based on the theory of intrinsic safety and the principle of fault-tolerant control, this article elaborates on
the connotation and core principles of intrinsic safety design for chemical process automation control systems. It constructs a technical
path for improving fault-tolerant capabilities from three dimensions: fault detection and diagnosis, redundant configuration

optimization, and fault-tolerant control strategy construction, for reference.
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