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Abstract

As a clean and low-carbon base-load power source, nuclear power’s enhanced peak-shaving capability has become a pivotal measure
for optimizing energy structures and ensuring grid security. This paper first analyzes the core factors influencing nuclear power’s
peak-shaving capacity improvement under the context of renewable energy integration, covering three key aspects: renewable
generation characteristics, technical constraints of nuclear units, and grid dispatching rules. It then establishes a hierarchical
enhancement framework encompassing “core technologies, operational strategies, grid coordination, and iterative optimization,”
providing concrete implementation approaches across four dimensions: foundational capabilities, core competencies, comprehensive
efficiency, and continuous refinement. Finally, the study concludes with theoretical support and practical references for nuclear
power’s peak-shaving operations in scenarios with high renewable energy integration.
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