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Analysis of Boiler Combustion Adjustment and Coal Consumption Optimization Measures in
Centralized Control Operation of Thermal Power Plants

CHENG Yongle
China Huadian Engineering Co., Ltd., Beijing, 100000, China

Abstract: The difficult problem of boiler combustion regulation and coal consumption optimization under centralized control
operation lies in the coupling relationship between air coal ratio, burner operating conditions, and coal quality characteristics. When a
single parameter approaches the design value, the exhaust heat loss and mechanical incomplete combustion loss will cancel each other
out. Analyze the impact mechanism of coal quality and air distribution on coal consumption from three aspects: combustion efficiency,
exhaust heat loss, and auxiliary power consumption. Propose four measures: fuel matching, air volume ratio, burner operation mode,
and load coordination adjustment. Establish an implementation system for parameter monitoring, thermal efficiency improvement,
DCS intelligent control, and effect evaluation. Through practical experience, it has been proven that using an improved particle swarm
optimization algorithm for combustion optimization can reduce standard coal consumption by 2.1g/(kW -h) and NOx emissions by
12.3%, while ensuring a main steam temperature of 569 °C+2 °C and a furnace negative pressure of -50 ~ -150Pa. Whether the effect
can be reproduced depends on whether the adjustment strategy is suitable for the coal quality and load mode of the unit.

Keywords: thermal power plants; centralized control operation; boiler combustion adjustment; coal consumption optimization
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