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Abstract: The hybrid energy storage capacity configuration
method of a grid-connected microgrid only considers its
economy, making it difficult to solve the problem of power
fluctuation of tie lines in microgrids, which will have an adverse
impact on the power grid. To balance the economy of hybrid
energy storage and the effect of smoothing the fluctuation of tie-
line power, an optimal configuration method of hybrid energy
storage capacity based on a non-cooperative game is proposed.
First, a non-cooperative game model was established with
hybrid energy storage and tie lines as participants. Second, the
reproductive mechanism and mutation operator of the invasive
weed algorithm were used to improve the genetic algorithm
and solve the model. Finally, the optimization results of the
traditional multi-objective optimization model, single-objective
optimization model, and non-cooperative game model, as well
as the results of traditional and improved genetic algorithms,
are compared. The results show that the participants can
independently and objectively optimize the objective function
so that the hybrid energy storage can make greater profits and
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the smoothing effect is optimal. Simultaneously, the invasive
weed genetic algorithm demonstrates obvious advantages in
search capacity and convergent speed, thereby verifying the

effectiveness of the proposed method and algorithm.

Keywords: microgrid; hybrid energy storage system; capacity
configuration; non-cooperative game
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Fig. 1  Structure of grid-connected microgrid
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