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Optimal configuration for energy storage system capacity of wind—solar—storage microgrid
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Abstract: Due to the intermittent and fluctuating characteristics of distributed energies such as solar energy and wind
energy, energy storage technology is taken to effectively reduce their output fluctuations and improve their controllability.
Based on the analysis on the characteristics of a wind-solar—storage microgrid’s output, an optimal capacity allocation
model taking the minimum total investment cost, lowest annual load power shortage rate and optimal wind and solar energy
abandonment rate of the microgrid system as the optimization objectives is established. The model’s optimal capacity
allocation schemes under different constraints and operation strategies are obtained by non-dominated sequencing genetic
algorithm (NSGA). The results show that the wind—solar—storage microgrid system optimized by the optimal energy storage
capacity allocation scheme and NSGA is of a lower total investment cost, and higher power-supply reliability and energy
utilization rate.
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Fig. 1 Topology of the grid-connected micro-grid system
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Fig.2 Flow of energy scheduling strategy
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Table 1 Capacity optimal configuration schemes
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Fig. 5 Fitting curve of the energy storage system output
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Fig. 6 SOC of the energy storage system taking scheme 3
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