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Research and Application of Boiler Combustion Efficiency Optimization Technology in Thermal
Power Plants
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[Abstract] With the transformation of energy structure and the upgrading of environmental protection
requirements, thermal power plants need to achieve energy saving and emission reduction synergy while
ensuring stable power supply. This paper focuses on the optimization of boiler combustion efficiency in thermal
power plants. Combined with the analysis of combustion principles and factors affecting efficiency, it
systematically discusses key technologies such as burner structure optimization, operating parameter regulation,
and intelligent control. By analyzing application scenarios including subcritical units, supercritical units, flexible
peak—shaving conditions, and circulating fluidized bed boilers, this paper elaborates on the practical paths of
different technologies in improving combustion stability, controlling thermal deviation, and reducing energy
consumption. The research shows that the optimization scheme combining burner modification with intelligent
algorithms can effectively adapt to different coal qualities and load conditions, providing technical support for
efficient and environmentally friendly operation of thermal power plant boilers, and holds practical significance
for promoting energy conservation and consumption reduction in the power industry.
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