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Abstract

With the transformation of the energy structure and the increasing demand for peak shaving in the power system, utility boilers
frequently operate under varying operating conditions, facing issues such as significant decreases in thermal efficiency, increased
energy consumption, and elevated pollutant emissions. Therefore, this paper focuses on varying operating conditions, systematically
studies boiler operation parameter optimization strategies and key technologies for enhancing thermal efficiency, and implements
dynamic adjustments through technological innovations such as oxygen-enhanced combustion, flue gas recirculation, and deep
waste heat recovery, combined with intelligent control algorithms. The aim is to break through the limitations of traditional designs,
establish an efficient and low-emission boiler operation system, and specifically analyzes it with case studies, hoping to provide
theoretical support and technical solutions for flexible peak shaving, energy conservation, and emission reduction in the power
system.
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