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[Abstract] Against the backdrop of advancing the "dual carbon" goals and optimizing the energy structure,
thermal power plants serve as the core pillar of China's electricity supply system. The energy utilization efficiency
of their thermal—dynamic engineering directly impacts energy security, environmental compliance, and
corporate economic benefits. This paper focuses on the field of thermal—power plant thermal—dynamic
engineering, analyzing energy loss mechanisms in critical processes such as boiler combustion, steam turbine
operation, and waste heat recovery based on industry practices. It examines the application principles,
implementation approaches, and effectiveness of mainstream energy—saving technologies, covering key areas
including boiler combustion optimization, steam turbine control, cascade waste heat recovery, and intelligent
control systems. By integrating industry case studies and technical parameters, the study identifies existing
challenges and improvement strategies for energy—saving technologies, proposing optimized solutions tailored to
actual plant conditions. These findings provide theoretical foundations and practical guidance for achieving
energy conservation, emission reduction, and green transformation in thermal power plants, supporting their
dual objectives of ultra—low emissions and high operational efficiency.
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