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Day-ahead optimal scheduling strategy of virtual power plant for
environment with multiple uncertainties
LIN Yujun',MIAO Shihong', YANG Weichen', YIN Binxin',TU Qingyu',YE Chang’
(1. Hubei Electric Power Security and High Efficiency Key Laboratory,State Key Laboratory of Advanced Electromagnetic
Engineering and Technology,School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China;

2. Electric Power Research Institute of State Grid Hubei Electric Power Co.,Ltd., Wuhan 430077, China)
Abstract: Accurate modeling of multi-type uncertainty sources in virtual power plant is helpful for improving
the effectiveness of scheduling strategy of virtual power plant. On the basis of detailed analysis of the
uncertainty characteristics of uncertainty sources,the scenario planning method and self-adaptive robust opti-
mization method are used for modeling the uncertainties of electricity price,wind power output and demand
response. Combined with the engineering game theory, the uncertainty sources are rationalized into game
agents,a zero-sum game model between the uncertainty source and virtual power plant operator is constructed,
and the particle swarm optimization algorithm is used to obtain the equilibrium solution of the game. Example
simulation analysis based on the practical data of a region is carried out,and results show that the proposed
model can effectively improve the economy and safety of the scheduling results of virtual power plant.

Key words: virtual power plant; multiple uncertainties;self-adaptive robust-stochastic optimization ; engineering

game ;day-ahead scheduling
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