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Optimization and Application of Deep Peak Shaving and Stable Combustion
for Coal-fired Units in Spot Market
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Guoneng Shenwan Chizhou Power Generation Co., Ltd. Chizhou, Anhui 247100

Abstract : Against the dual backdrop of new power system transformation and comprehensive development
of electricity spot markets, coal-fired power units have evolved from traditional base-load
power sources into grid "ballast stones", with deep peak regulation capability becoming their core
competitiveness in market competition. The 320MW coal-fired drum boiler, due to its significant
heat storage characteristics and water circulation system's sensitivity to load variations, commonly
faces technical challenges under deep peak regulation conditions (below 30% rated load), including
sudden furnace temperature drops, difficulty in coal powder ignition, poor combustion stability, unsafe
water circulation, and environmental emission exceedances. This paper addresses the structural
characteristics and operational pain points of this type of drum boiler by constructing an optimized
technical system for low-load stable combustion and safe operation through five dimensions:
combustion system retrofitting, pulverizing system optimization, water circulation safety assurance,
control strategy upgrades, and environmental system coordination. Through numerical simulation
combined with industrial testing, the effectiveness of technologies including concentrated—diluted
combustion with stratified air distribution, application of new stable combustion burners, precise drum
water level control, and intelligent coordinated control was validated. Industrial application results
demonstrate that after optimization, the unit's minimum stable combustion load decreased from 35% to
22%, auxiliary fuel consumption reduced by 62% under low—load conditions, NO. emissions controlled
below 300mg/m?*, and drum water level fluctuations maintained within +30mm. The water circulation
remained safe and stable, significantly enhancing the unit's flexibility and economic efficiency in spot
markets, providing a replicable technical solution for deep peak regulation retrofitting of similar drum
boilers.

Keywords : electricity spot market; 320MW coal-fired drum boiler; deep peak shaving; stable
combustion at low load; water circulation safety
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