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framework and mixed game
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Double-layer coordinated optimal dispatching of multi-microgrid based on mixed game
CHENG Shan',CHEN Ziming', WANG Rui',HE Lijun’, WEI Zhaobin'
(1. Yichang Key Laboratory of Intelligent Operation and Security Defense of Power System,
China Three Gorges University, Yichang 443002, China;

2. Yichang High-tech Zone Power Supply Company of State Grid Hubei Electric Power Co.,Ltd., Yichang 443002, China)
Abstract: Considering the ownerships of MMGS (Multi-MicroGrid System) and MA (Microgrid Aggregator)
are different and energy exchange and benefit distribution among each MG (MicroGrid) ,a double-layer coor-
dinated optimal dispatching model based on mixed game of MMGS and its solving method are proposed.
The master-slave game based on Stackelberg is adopted between the upper layer MA and the lower layer
MMGS to guarantee a win-win result between MA and MMGS. MA,as the leader,takes its maximum benefit
as the object, after the existence of Stackelberg game equilibrium solutions is verified, the particle swarm
optimization algorithm based on quorum-sensing mechanism is adopted to solve the internal electricity price
between the upper layer MA and the lower layer MGs. The lower layer MGs,as the followers,adopt coope-
rative game to trade electricity between each other, which improves residual electricity sharing level and
realizes rational benefit distribution. MMGS takes its minimum cost as the object,and uses CPLEX to optimize
electricity trading plan according to the internal electricity price and feeds it back to MA. The simulation
example shows that the proposed method can effectively solve the equilibrium strategy between MMGS and
MA, improve the benefit of MMGS, MA and each MG simultaneously, and make more effective use of
MMGS resources.

Key words: multi-microgrid system;microgrid aggregator;mixed game;particle swarm optimization algorithm
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Fig.A2 Flowchart of mixed game solution
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TableAl Parameters of MG

MG MT Zh&R/KW BT Ih&/kwW BT & &/KW AW
MG, 95 80 280 200
MG, 65 70 320 200
MG; 100 130 500 300
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Table A2 Time of use price

I B [X 1% 4 B HNIE (KWeh) ™ IREM/[T (kweh) 7]
3 06:00—11:00, 19:00—23:00 1.21 1.02
e 11:00—19:00 0.69 0.50
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Fig.A3 Forecasting curves of WT, PV and daily load
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