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Abstract : As renewable energy's share in power generation continues to rise, coal-fired power units are
transitioning from base—-load operation to a new operational model characterized by frequent start—
stop cycles, deep peak shaving, and rapid ramping. This shift poses new challenges to the units' safety,
economic efficiency, and environmental performance. This paper focuses on the technical challenges
of large coal-fired power units under flexible operating conditions. It discusses key aspects including
stable combustion and low emissions on the boiler side, rapid start—stop and safety protection on
the turbine side, and coordinated operation between main and auxiliary equipment. By integrating
operational data analysis and improvement cases, the paper proposes specific technical pathways to
enhance flexibility, providing a reference for thermal power units to adapt to the new power system.
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