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Control Strategy of Energy Storage Smooth Wind Power Operation Based on
Multi-objective Cooperative Game

TIAN Bowen, ZHANG Zhiyu
(School of Electrical Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: In order to smooth wind power fluctuations, a multi-objective energy storage operation control strategy for
smoothing wind power is proposed based on the cooperative game theory, for existing control strategies do not consider
the competitive risk relationship between multiple objectives in the energy storage operation process. The size of predic-
tion interval M in model predictive control (MPC) is closely related to the operation strategy of energy storage. The
prediction interval M in MPC is taken as the decision variable to explore the impacts of its change on the wind power
mitigation effect and the energy storage control strategy, and to formulate the energy storage operation strategy. Firstly, a
wind-storage co-generation system model is established, and the cooperative game relationship between the objective
functions due to the change of M during the operation of energy storage is analyzed. Secondly, the improved mul-
ti-objective Harris hawks optimizer (I-MOHHO) is used to obtain the Pareto optimal frontier with uniform distribution
along all objectives. Finally, an M is selected in the Pareto optimal solution set as the Pareto optimal solution, and the op-
timal solution is embedded into the MPC to further optimize the control strategy of energy storage operation. Combined
the change of energy storage operation cost with the traditional control strategy, the results show that, (a) the change of M
has a significant impact on the energy storage operation strategy; (b) after the cooperative game is taken into account, all
indexes of energy storage operation have been optimized; (c) the daily operation cost of energy storage based on mul-
ti-objective cooperative game can be reduced by 55.91%.

Key words: wind power fluctuations; energy storage operation strategy; smooth wind power; multi-objective cooperative

game; improved MOHHO; MPC prediction interval
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Fig.1 Structure of wind-battery power system
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Fig.2 Cooperative game diagram between multiple objectives
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Table A1 Relevant parameters of simulation experiment
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