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Interval coalition formation game for microgrid clusters considering P2P power trading uncertainty

WANG Luhao', ZHANG Shufang', ZHANG Kai', ZHANG Yumin®, BU Fanpeng’, CHENG Xingong'
(1. School of Electrical Engineering, University of Jinan, Jinan 250024, China; 2. College of Electrical Engineering and
Automation, Shandong University of Science and Technology, Qingdao 266590, China; 3. China Electric
Power Research Institute, Beijing 100192, China)

Abstract: Peer-to-peer (P2P) power trading is one of the important means to promote interconnection and mutual support
among microgrid clusters and to maintain supply-demand balance. However, uncertainties in the trading process reduce
the feasibility and stability of microgrid cooperation. To address this issue, a microgrid P2P power trading method based
on the interval coalition formation game is proposed, which reveals the matching mechanism of microgrid P2P power
trading under uncertainties. First, an interval model for uncertain transaction volumes and prices is established. According
to the highest interval price, power trading matching method is designed based on a multi-to-one sealed-bid auction
method, and the interval Shapley value is employed to fairly allocate the coalition utilities. Second, an optimal transaction
sequence screening method is developed based on the two-stage multi-objective dominance method to identify the
optimal sequence for the microgrid cluster, thereby obtaining both coalition-level and individual microgrid utilities.
Finally, coalition merging and splitting algorithms based on interval Pareto sorting are presented, proving the
D,, - stability of the resulting coalition structures. Case studies comparing different numbers of microgrids and
deterministic coalition formation game methods show that the proposed method obtains stable and optimal microgrid
coalitions under uncertain disturbances.
This work is supported by the Natural Science Foundation of Shandong Province (No. ZR2023MF056).
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Fig. 1 Schematic diagram of microgrid clusters topologies
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for selling microgrids in coalition
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Table 1 Coalition merging and splitting algorithm
based on interval Pareto order
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Fig. 4 Flow chart of transaction sequence screening and
merging and splitting algorithm
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Fig. 6 Optimal transaction sequence selection for selling

microgrids based on two-stage multi-objective dominance
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Table 4 Coalition utility and microgrid individual utility

under deterministic power trading
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