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Abstract : As the cornerstone of China's energy supply system, thermal power plants' operational efficiency
and stability are pivotal to sustainable economic development. Confronted with dual challenges of
surging energy demands and tightening environmental regulations, traditional control systems have
demonstrated significant limitations in adapting to complex operating conditions, improving energy
efficiency, and managing emissions.This study focuses on the development and optimization of the
intelligent control system of thermal power plant. Through the integration of deep learning algorithm,
multi-source data fusion technology and hierarchical control architecture, an intelligent control
framework covering the whole life cycle of units is constructed.Taking the main steam temperature
regulation as a typical scenario, this study verified the adaptability of intelligent control technology
to nonlinear and multi-variable coupled working conditions. The experiment showed that the control
precision could be improved by 12%-18%, the energy consumption of equipment could be reduced by
about 9%, the NOx emission could be reduced by 15%, and the power supply coal consumption could
be reduced by 3.2g/ (kW - h).
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