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An Optimal Operation Strategy for Community Microgrid Alliances
Considering Power Exchange under Multi-package Shared Energy

Storage Model

Cai Haotian, Wang Xiaolong, Peng Qingjiong, Zhang Haobo, Peng Xiangang, Zhao Zhuoli
(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The widespread integration of user-side renewable energy and shared energy storage has outpaced the
flexibility of existing operational models and led to unreasonable allocations of energy-sharing benefits. This study
aimed to develop an optimized operational model for community microgrid alliances that accommodated diverse
service demands and power exchange. First, a system framework for the coordinated operation of shared energy
storage and community microgrid alliances was established. Second, based on a Stackelberg game balancing the
interests of both the shared energy storage operator and community microgrid alliances, a nested RIME algorithm
integrated with the Gurobi solver was employed to determine day-ahead scheduling decisions, community
operating costs, energy storage pricing decisions, and operational revenues. Third, in the day-ahead scheduling
stage, power exchange among communities was considered by computing allocation coefficients from the
similarity between community renewable generation outputs and load profiles, the magnitude of power exchange,
and their correlation; these coefficients were then used in a weighted-contribution method to reallocate day-ahead
operating costs among communities. Finally, case-study simulations validate the effectiveness and applicability of

the proposed model.
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Fig.1 Operational framework for shared energy storage in
community microgrid alliances
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Table 2 Electricity trading prices in the distribution network
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Table 3 Operating costs and revenues under five schemes
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Fig.7 Day-ahead scheduling decisions of shared energy storage
and community alliances under scheme 3
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scheme 3 game process
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Table 4 Calculation results of parameters related to cost
reallocation strategy under scheme 5

i1 e K K K,
1 0.1983 0.9070 0.5241 0.299 5
2 0.6508 0.9710 0.186 5 0.442 6
3 0.3492 0.1220 0.2894 0.2579

TURREUIN AL X 2R H o A T 0 P SRS 455 5 8
T RG5O REIR K R 0 5 A i 2 AR
FEE R LG H ) R /INRIRE X LG H ) SRBREE, 32
T IR GG AP 2T PER S B, 47
ATl B A A DO DR BB M A S

K5 TTRES MK AR R R

Table 5 Community cost reallocation results under scheme 5
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