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Abstract

Under the background of the power system shifting from primarily electricity supply to a balance of supply assurance, peak shaving,
frequency regulation, and adaptation to renewable energy fluctuations, the operating modes of thermal power plant generating units
have evolved from solely pursuing high output under rated conditions to emphasizing comprehensive control with wide load range,
rapid response, stable parameters, and low coal consumption. Centralized control operation no longer merely involves integrating
boilers, steam turbines, and electrical equipment into a single monitoring platform, but requires synchronous inclusion of load
commands, combustion status, steam-water parameters, cold-end conditions, and environmental constraints into the regulation loop
under unified logic. Given the current operational reality where China’s coal-fired power continues to bear a significant proportion
of power generation capacity, peak load capability, and system regulation capacity, the quality of centralized control operation
technology directly impacts the safety margin of units, dispatch adaptability, and actual energy efficiency levels.
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