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Market Mechanisms and Regulation Strategies for Enhancing Wind Power
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Abstract: With the acceleration of the global energy transition, installed wind power capacity continues to grow
rapidly, and wind power accommodation has become a key constraint on the development of renewable energy.
This study focuses on improving wind power accommodation capacity from two perspectives: market mechanism
design and optimization of regulation strategies. First, the current status of wind power accommodation in China is
reviewed, revealing several existing challenges, including imperfect market mechanisms, unreasonable allocation
of peak-shaving resources, and insufficient interprovincial electricity trading. Based on electricity market theory
and game theory, a multi-level market model is constructed that incorporates priority wind power accommodation,
ancillary service markets, and capacity compensation mechanisms, clarifying the price formation mechanisms and
incentive compatibility constraints. In addition, optimization measures are proposed from both technical and economic
perspectives, including demand-side response, energy storage deployment, flexibility retrofitting of thermal power
plants, and coordinated cross-regional dispatch. A simulation analysis based on a provincial power grid demonstrates
that the proposed approach can increase the wind power accommodation rate by 15%—-20% and significantly reduce
wind curtailment. The results provide useful references for improving wind power accommodation mechanisms
and formulating regulatory policies, thereby supporting the high-quality development of renewable energy.
Keywords: wind power accommodation; market mechanisms; regulation strategies; ancillary service market; demand-side

response.
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