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Fig.1 Inner composition of park-level microgrid
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Fig.2 Cooperative game decision-making platform
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Fig.3 Detail determination process of
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Table 2 Benefits of park-level microgrids
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Table 4 Benefits of park-level microgrids under S,
REIX A /e Wk /oo BGgE /ot B /T

1 45326.4 25138.7 0 20187.7
2 78681.7 14861.3 362.8 63457.6
3 35889.7 16912.7 86.7 18890.3
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Table 5 Benefits of park-level microgrids under S,

RIX A /o0 Wesi /o6 HDikER /o0 BUSARR /o0
1 45386.1 25138.7 219.6 20027.7
2 76748.8 12076.4 0 64672.4
3 36879.7 17954.7 288.9 18636.1
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Table 6 Comparison of optimization results
under different scenarios
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Optimal sharing operation strategy for multi park-level microgrid
LI Chiyu,GAO Hongjun,LIU Youbo,LIU Junyong, REN Wenshi, LIU Xianglong
(Provincial-level Key Laboratory of Smart Grid,College of Electrical Engineering,
Sichuan University,Chengdu 610065, China)

Abstract: In the case of high penetration of renewable energy sources,the park-level microgrid users might
change from traditional energy users to energy prosumers. The interaction between the microgrid users and
the main grid will become bi-directional instead of traditional single-direction. Hence,the behavior of energy
users can more or less impact the power system operations and the electricity market. Under this back-
ground,a multi park-level microgrid optimization and sharing operation strategy is proposed. Each park-level
microgrid determines its own operation strategy with the consideration of characteristics of other park-level
microgrid energy users, which maximizes the consumption of renewable energy sources and maximizes their
own interests. At the same time,a two-stage robust operation model is developed to address the uncertainty
of renewable energy production,in which the operation constraints of gas-fired units and flexible electricity
demands are included. By using column constraint algorithm,the optimal operation strategy is obtained. Addi-
tionally,a multi park-level microgrid cooperative game decision-making platform is proposed, which considers
the conflict of interests in each multi park-level microgrid, so that the balance between cooperation and
game among multi park-level microgrids is achieved.

Key words:multi park-level microgrid;cooperative game;optimal sharing;robust optimization;electricity market
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Table A1 Operating parameters of gas turbine
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Table A2 Discharge parameters of gas turbine

Hev 281 NOy CO;, co SO,

HECE (kg/MW h) 0.6188 184.0829  0.1702  0.000928
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Fig.A2 Electricity purchase of park-level Microgrid 1 before cooperation
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Fig.A3 Electricity purchase of park-level Microgrid 2 before cooperation
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Fig.A4 Electricity purchase of park-level Microgrid 3 before cooperation
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