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Abstract

After the large-scale integration of renewable energy into the power grid, deep peak shaving of thermal power units has become a
core means to ensure grid stability. When operating under such conditions, frequent and significant fluctuations in unit load pose
severe challenges to the operational stability of the feedwater system. This paper focuses on analyzing the core issues faced by the
feedwater system during deep peak shaving, examining the internal mechanisms behind its decreased stability, and proposing a
precise optimization and retrofit plan based on this analysis. The research begins by analyzing the factors affecting stability from
three perspectives: system pressure fluctuations, flow regulation characteristics, and equipment reliability; it combines simulation and
case analysis to evaluate the fit between existing control logic and equipment performance. From the aspects of optimizing control
strategies, upgrading key equipment, and improving system configuration, a comprehensive plan is proposed to enhance the stable
operation level of the feedwater system under wide load and varying operating conditions. This provides theoretical support and
practical reference for thermal power units to safely and efficiently participate in deep peak shaving.
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