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Research on Process Control Optimization for Thermal Power Plants Based on Advanced Control Algorithms
Ren Xiaobin
Datang Pucheng No.2 Power Generation Co., Ltd., Weinan, Shaanxi 715501

[ Abstract JWith the large-scale integration of renewable energy into power grids and the continuous increase in peak load regulation
pressure, thermal power plants must establish more resilient, efficient, and environmentally friendly operational
mechanisms while ensuring safe production and stable output. Traditional process control technologies demonstrate
significant limitations in addressing multi-parameter coupling, severe disturbances, and operational variations, failing
to effectively achieve multiple objectives such as deep peak shaving, energy efficiency improvement, and dynamic
response. This study focuses on the practical application of intelligent control strategies in process optimization for
thermal power plants. It systematically analyzes the core principles of advanced algorithms including fractional-order
PID regulation, predictive model control, and adaptive disturbance rejection control, while exploring improvement
opportunities in key areas such as coordinated unit regulation, combustion efficiency enhancement, and pollutant
emission reduction. Through multi-method synergy and holistic optimization design, the research aims to improve
control precision, operational adaptability, and overall energy efficiency in thermal power processes, providing
methodological support and practical guidance for the intelligent transformation and green transition of traditional
thermal power enterprises.
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