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Bidding strategies of virtual power plants considering diverse uncertainties

YANG Xuan', CAO Xiaoqing', CHENG Shaojing', YANG Zhenhua', WU Heng’
(1. Wuhan Huayuan Electric Power Design Institute Co., Ltd., Wuhan 430000, China;2. Jiangsu Intever Energy
Technology Co., Ltd., Nanjing 210000, China)

Abstract: Virtual power plant (VPP), as an aggregated energy system, is faced with a difficult problem that the uncertain wind power and
solar power and the random charging behavior of electric vehicles affect its economy. Therefore, a virtual power plant bidding strategy that
takes into account diverse un-certainties is proposed, which can improve the absorption capacity of renewable energy and in-crease the in-
come level. Firstly, the particle swarm optimization (PSO)-long term memory (LSTM) algorithm is used to convert the wind power and EV
charging demand into deterministic scenarios based on the real data and the charging capacity boundaries. Then, considering the uncer-
tainty of group loads of renewable energy and electric vehicles, a bidding strategy model of virtual power plant is established based on the
output deviation variables and the Cournot game. Finally, a numerical example is given to verify the effective-ness of the proposed model.
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Fig. 1 VPP bidding strategy framework
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Fig. 3 Solution process based on Cournot modelling
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Table 1 Electricity market demand function parameters

MW
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iz 33 30 28 27 29 33
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¥, 40 62 78 90 92 95
Mz 13:00 14:00 15:00 16:00 17:00 18:00
" 90 95 92 90 88 92
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Y, 92 95 94 76 52 45
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Table 2 Conventional power generation opportunities
group parameters
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Fig. 4 Power prediction of wind and solar generation units
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H N N U U U
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Fig. 6 Bidding strategy of wind and solar generation units
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