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Abstract The emerging concentrating solar power plant (CSPP) represents one of
the promising technologies for promoting solar power applications. In this paper, risk-
constrained day-ahead scheduling strategies for a virtual power plant (VPP) integrating a
CSPP with some responsive residential and industrial loads are proposed considering the
uncertainties from electricity price, thermal production of the solar field of the CSPP, and
participation factor of residential demand response. The well-established information gap
decision theory (IGDT) is utilized to hedge against the risk caused by these uncertainties.
Based on IGDT, both a robust scheduling strategy for the risk-aversion decision maker and
an opportunistic scheduling strategy for the opportunity-seeking decision maker are pre-
sented for hedging the profit risk of the VPP against variations of electricity price, thermal
production, and demand response. Simulation results show that the presented IGDT-based
method can act as an effective tool for managing risks from uncertainties, and also demon-
strate that the RA VPP should focus more on the thermal production of the CSPP so as to
guarantee the desired profit, whereas the OS VPP should pay more attention to the market
price so as to achieve a windfall profit.
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