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Optimization Configuration of Wind Storage Collaborative Frequency Support Capacity Based
on Typical Wind Power Scenarios
SUN Guangyu, HU Shubo, XIE Cijian, MA Xintong
(State Grid Liaoning Electric Power Research Institute, Shenyang 110006, China )

Abstract: For improving the issue of the frequency modulation capability and frequency stability reduction
of power grid system at a high penetration rate of new energy, while taking into account the economic
benefits of the system, a capacity optimized configuration scheme for frequency support of collaboration
between flywheel energy storage and wind turbines based on typical wind power scenario probability is
proposed in this paper. Firstly, the improved K-means clustering algorithm is used to process the annual
historical processing data of wind power, and four typical operating scenarios and their probabilities of
wind power are obtained. Then, the operational model and frequency regulation control strategy of the wind-
storage integrated system are set up based on the characteristics of wind turbines and flywheel energy
storage. Finally, a capacity optimized configuration model for wind-storage integrated system is set up with
the objective function of maximizing annual economic benefits, and the optimized configuration model is
solved by using the particle swarm optimization (PSO) algorithm. The configuration scheme is compared
with the scenario of only having wind turbines through simulation. The results show that the proposed
configuration scheme has great improvement in annual economic benefits and frequency modulation
completion rate and the rationality and effectiveness of the scheme are proved.

Keywords: wind - storage integrated; K-means clustering; wind power scenario probability; flywheel

energy storage system; frequency support; particle swarm optimization (PSO) algorithm
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