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Characteristics of Nuclear Power Peak Shaving and Capacity Building in High—Permeability
New Energy Grids
Jialin Dai
CGN Huizhou Nuclear Power Co., Ltd.

[Abstract] Against the backdrop of the "dual carbon" goals and the development of a new energy system, the
demand for flexible regulation resources in power systems has surged. The role of nuclear power in high
penetration grids is evolving from a base—load power source to one that provides both base—load support and
limited peak shaving capabilities. This paper analyzes the inherent demand for nuclear power peak shaving
under high renewable energy penetration scenarios, revealing the economic and safety constraints associated
with this function. It systematically outlines a coordinated dispatch architecture integrating nuclear, storage,
wind, and solar power, along with a coastal energy cluster solution, and discusses improvements in load
tracking capabilities, innovations in reactor core control technology, and expanded applications for
comprehensive nuclear energy utilization, aiming to enhance multi—dimensional nuclear power
peak—shaving capacity and enable nuclear energy to provide critical safety support and reliable low—carbon
energy supply for the new power system.
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