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Fig.1 Framework of multi-microgrid system with SES
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Table 1 Multi-objective optimal configuration

results of single microgrid under Scenario 1
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J7 5 IS RIZN WA /T
1 MG, | 0
2 {MG, ! 0
3 MG, 0
4 {MG,, MG, ! 1452.82
5 {MG,, MG, | 3063.08
6 {MG,,MG,| 979.76
7 {MG,,MG,, MG,/ 3901.21

R3 ETEMEGMH Shapley E LRI L ZiE8E
AR R
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Table 4 Optimal configuration results of SES for

multi-microgrid under Scenario 3 and 4
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Table 5 Relationship between crosspeak effect and SES cost under Scenario 2 to 4

T Y (G Cpss.;/ TG LB / T Cys/ TG RIS AR T L / %

MG, 3354.00

0.5384 2 MG, 2099.97 8514.58 4613.37 45.82
MG, 3060.61
MG, 3354.00

04305 3 MG, 3060.61 7862.11 3544.94 54.91
MG, 1447.50
MG, 3354.00

0.9247 4 MG, 1447.50 7078.15 5849.95 17.35

MG, 2276.65
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Optimal configuration of shared energy storage for multi-microgrid and
its cost allocation
LI Xianshan,XIE Shijie, FANG Zijian,LI Fei,CHENG Shan
(Hubei Provincial Key Laboratory for Operation and Control of Cascaded Hydropower Station,
China Three Gorges University, Yichang 443002, China)

Abstract:In order to solve the problems of optimal configuration of shared energy storage and fair allocation
of its cost in multi-microgrid, a method of multi-objective optimal configuration of shared energy storage
and fair allocation of its cost with an improved Shapley value method in multi-microgrid is proposed, which
includes two stages. In Stage 1,a multi-objective optimal configuration model for shared energy storage in
multi-microgrid is proposed,the shared energy storage is used to suppress the power fluctuation of net load
in multi-microgrid,an optimal model with the minimum cost of shared energy storage and minimum variance
of net load in multi-microgrid as its objectives is built, its Pareto front is calculated by NSGA-II (Non-
dominated Sorting Genetic Algorithm-II ) ,then fuzzy membership function is used to select the optimal com-
promise solution of Pareto front,so as to obtain the optimal charging and discharging power of shared energy
storage, together with its corresponding optimal configuration capacity and cost. In Stage 2, an improved
Shapley value method based on line power loss is proposed, which is used to allocate the cost saving
caused by shared energy storage configuration among multi-microgrid. Case results verify the effectiveness
of the proposed method.
Key words: multi-microgrid ;shared energy storage; NSGA-II ;Pareto front;Shapley value method
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