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[Abstract] This study focuses on the Distributed Control System (DCS) in thermal power plants, elaborating on
its core theoretical and technical foundations, including control theory, architecture, and communication
protocols. The demand for hardware redundancy design is analyzed, key hardware redundancy architectures are
designed, and redundancy fault—tolerant technologies are explored. A fault diagnosis expert system is developed,
constructing a knowledge system and designing inference engines and diagnostic algorithms to achieve
functional modules such as data acquisition and preprocessing, core diagnostic interaction, and system
integration. This system enhances the operational reliability and fault diagnosis efficiency of DCS in thermal
power plants, ensuring the safe and stable operation of generating units.
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