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Abstract

With the rapid development of the power industry, thermal power units are moving towards high parameters and large capacities,
and thermal detection and automatic control technology has become the core support for ensuring the safe, economical, and
environmentally friendly operation of units. This paper systematically analyzes the fundamentals of thermal detection technology in
thermal power plants and the principles of instrument selection, explains the functional architecture of data acquisition and processing
systems, deeply explores core strategies such as analog control, sequential control, and unit-boiler coordinated control, studies the
selection and control characteristics of actuators, and proposes countermeasures for system optimization and typical faults. The
study shows that a complete detection system is the premise of automatic control, advanced control strategies are key to optimized
operation, and scientific fault prevention and handling is the guarantee of system reliability. With the development of intelligent
technology, thermal control systems in thermal power plants are evolving towards digitalization, networking, and intelligence.
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