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A scheduling model of a multi-microgrid system based on bi-layer optimization with
consideration of PCC power control and bilateral bidding
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(1. Hubei Provincial Collaborative Innovation Center for New Energy Microgrid (China Three Gorges University),

Yichang 443002, China; 2. College of Electrical Engineering & New Energy,
China Three Gorges University, Yichang 443002, China)

Abstract: Coordinated optimization and control is an effective way to ensure highly reliable operation of the multi-microgrid
system. A scheduling model of a multi-microgrid system based on bi-layer optimization with consideration of Point of
Common Coupling (PCC) power control and bilateral bidding is proposed. The upper layer aims at minimizing the PCC
power and its fluctuation. The lower is to reduce total cost of the multi-microgrid system. In order to coordinate fair dealing
and power allocation between the microgrids, a bilateral bidding strategy is adopted. The simulation results demonstrate that
the optimization model can reduce the amount and the fluctuation of the PCC power, and the designed bilateral bidding
strategy enables reduction of the overall cost of the multi-microgrid system.
This work is supported by National Natural Science Foundation of China (No. 51607105).
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Fig. 1 Scheduling framework of multi-microgrid system
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Fig. 2 Microgrid transaction flow chart
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Tablel Distributed power parameters of each microgrid

EGEN WT PV paTm ) gy PMT )
i KE/AW AW kW kW-h kW
i=1 65 80 40 125 70
=2 55 80 25 115 70
=3 50 70 20 105 70
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Table 2 Operation and maintenance cost coefficient of

distributed power
IBATYES Kow K5 Ko Ko,
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Table 3 Pollutant emission factors of distributed generation

V53 CO, SO, NOy
V5 R HE R MT 724 0.003 6 0.2
FHU(g/kW) e 889 1.8 1.6
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Table 4 Time-of-use price of the distribution network
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Table 5 Microgrid total cost

BRA S S S =
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