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Joint Clearing Model for Wind-Photovoltaic-Storage Units
with Frequency Regulation Optimization Characteristics

GUO Fu', YANG Kunrou’, MI Yang', MA Siyuan'
(1. Shanghai University of Electric Power, Shanghai 200090, China;
2. State Grid Shanghai Jiading Electric Power Supply Company , Shanghai 201899, China)

Abstract: With the large-scale grid integration of renewable energy, issues in renewable energy
accommodation, optimization of frequency regulation performance metrics, and joint electricity
market clearing have become prominent. A fuzzy analytic hierarchy process is employed to
optimize frequency regulation performance metrics, while leveraging diverse storage
characteristics for zonal frequency regulation. This establishes a dynamic capacity declaration
framework for wind-photovoltaic-storage units participating in the frequency regulation. Case
study validation demonstrates that the optimized frequency regulation performance metrics can
better differentiate performance variations among generation units, thereby rationally balancing
capacity allocation for successful bids in both energy and frequency regulation markets. The
proposed model reduces joint clearing costs while enhancing frequency regulation revenues and
renewable energy accommodation.
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