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Risk-oriented capacity configuration model for multi-investor virtual power plant
based on cost-benefit analysis
LI Ran',DING Xing',SUN Fan',HAN Yi',YAN Jingruz,LIU Huilan'
(1. School of Electrical and Electronic Engineering, North China Electric Power University,Baoding 071003, China;
2. State Grid Hebei Electric Power Research Institute,Shijiazhuang 050021, China)

Abstract: A risk-oriented capacity configuration model based on cost benefit analysis is proposed for multi-
investor virtual power plant for the purpose of analyzing the virtual power plant capacity configuration problem
of multiple investors under different risk preferences. Firstly, the constructing method of typical day scene
set based on the minimum relative deviation referring to the definition of typical meteorological day in urban
thermal environment design is proposed. Secondly, taking the minimum annual construction, operation and
maintenance cost of each investor as the objective function,taking the factors such as time-of-use electricity
price, construction subsidy and so on into account,the conditional value at risk is used to measure the eco-
nomic risk caused by the uncertainty of wind power, photovoltaic and load. A multi-investor virtual power
plant capacity configuration model is built by combining the risk and the above objective function. Finally,
the feasibility and anti-risk capability of the configuration results are evaluated using the net present value
and the internal rate of return based on the principle of cost-benefit analysis. Simulative results show that
the model can provide corresponding capacity configuration schemes according to the risk preferences of
different investors and conduct economic evaluation of decision results.

Key words: virtual power plant; capacity configuration; multi-investor; conditional value at risk; cost benefit

analysis; minimum relative deviation
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