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Comparison of generation assets virtual divestiture modes in electricity markets

WANG Xian, KANG Xiao-ning, ZHANG Shao-hua, LI Yu-zeng
(Key Laboratory of Power Station Automation Technology, Department of Automation, Shanghai University,
Shanghai 200072, China)

Abstract: Virtual divestiture of generation capacity assets is generally implemented through virtual power plant (VPP)
auction. According to the actual dispatch right of the VPPs, virtual divestiture can be categorized into two modes, i.e. financial
VPP mode and physical VPP mode. In order to compare the impacts of the two modes of virtual divestiture on generators’ market
power, the Cournot equilibrium models are established, respectively, for electricity markets with financial VPP and electricity
markets with physical VPP. The nonlinear complementarity method is employed to solve these equilibrium models. It is shown
theoretically that, given a same volume of virtual divestiture for the two modes, a wholesale market with lower prices can be achieved
using the physical VPP mode rather than the financial VPP mode. Furthermore, numerical simulation shows that with decreasing demand
clasticity, the effect that the physical VPP mode is superior to the financial VPP mode in lowering the market price will be more
remarkable. This means that for electricity markets with relatively low demand elasticity, the virtual divestiture using the physical VPP
mode will be more helpful to mitigate generators’ market power and improve social welfare than the financial VPP mode.
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