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Research on Rolling Optimal Scheduling of Virtual Power Plant
based on Two-layer Cooperative Game
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Abstract: In order to cope with the challenges brought by the current high proportion of renewable ener-
gy and the access of large-scale electric vehicles to the bilateral operation of virtual power plants, an im-
proved Shapley value distribution method is proposed to solve the problem of alliance revenue distribu-
tion. Taking the virtual power plant as the intermediary, the " demand" side user-virtual power plant alli-
ance and the "supply" side virtual power plant-active distribution network alliance with the goal of maxi-
mizing the alliance revenue are constructed respectively. Then, the two-sided cooperative game model is
connected to form a rolling optimal scheduling model of virtual power plant based on two-layer cooperative
game. The improved Shapley value is used to redistribute the alliance revenue, so as to maximize the rev-
enue of users, virtual power plants and active distribution networks, and the test is verified. The results
show that the proposed model makes the revenue of the three parties respectively increase by 15.64% ,
6.95% and 6. 949% compared with the uncooperative game and any single-layer cooperative game,
which improves the economy of system operation.
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Tab. 5 Electricity pricing results within VPP
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