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Abstract

In response to the insufficient accuracy of traditional PID control caused by nonlinearity and time-varying thermal systems in thermal
power plants, this study explores the optimization application of intelligent control technology in thermal automation. By comparing
and analyzing the measured data of fuzzy control, neural networks, and genetic algorithms in boiler combustion regulation, fault
diagnosis, and other scenarios, combined with a case study of a distributed control system (DCS) transformation in a power plant,
empirical research is conducted. The results show that intelligent control can not only effectively reduce coal consumption rate,
but also improve the response speed to abnormal working conditions. The Supervisory Information System in Plant Level (SIS)
cooperates with Automatic Generation Control (AGC) to achieve plant level energy efficiency optimization. The conclusion shows
that intelligent control can significantly improve the operational safety, economy, and environmental protection of thermal power
plants through the integration of multiple algorithms, providing key technical support for the construction of smart energy.
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