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Abstract

As the main force of China’s electricity supply, thermal power plants have a significant impact on the overall power system and
national energy security due to their operational efficiency and safety stability. This paper provides a detailed analysis of the working
principles and characteristics of supercritical pressure boilers and steam turbines, constructs mathematical models, and designs
collaborative control strategies based on this. Through simulation experiments, the results show that using this collaborative control
strategy can not only significantly improve the operational efficiency of ultra supercritical boilers and steam turbines, reduce coal
consumption, but also effectively solve the unstable problem of collaborative operation of ultra supercritical boilers and steam
turbines caused by load changes, thereby improving the operational safety and reliability of thermal power plants. This research
achievement has certain theoretical value, which not only helps to understand and design joint control strategies for thermal power
plants, but also has high practical value. It will play an important role in improving the operational efficiency of thermal power plants
and promoting clean and efficient utilization of coal in coal-fired power plants.
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