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Exploring Energy—saving Optimization Technologies for Boiler Operations
Zheng Xudong
Guoneng Shenwan Ma'anshan Power Generation Co., Ltd.

[Abstract] As the core thermal equipment in thermal power generation, boilers account for over 70% of total
energy consumption in power plants. Energy—saving optimization plays a crucial role in reducing generation
costs and achieving the "dual carbon" goals. This study analyzes operational challenges in power plant boilers,
including low combustion efficiency, excessive flue gas heat loss, inadequate water treatment, and delayed load
regulation. Four targeted energy—saving solutions are proposed: combustion system optimization, waste heat
recovery, precision water quality control, and intelligent load regulation. The effectiveness is validated through
a case study of boiler retrofitting at a thermal power plant. Results demonstrate that the boiler thermal efficiency
increased from 85% to 92% after optimization, with annual standard coal savings exceeding 2, 000 tons. This
provides actionable energy—saving pathways for the boiler operation industry, supporting power plants in
achieving green and efficient operations.
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