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Bi-level optimization dispatch of virtual power plants considering the demand response

YANG Xiu', DU Nannan', SUN Gaiping', FANG Chen?, TIAN Yingjie'

(1. Electric Power Engineering of Shanghai University of Electric Power, Shanghai 200082, China; 2. Electric Power Science

Research Institute, State Grid Shanghai Electrical Power Company, Shanghai 200080, China)

Abstract : In order to effectively utilize demand-side resources and renewable energy power generation, the virtual pow-
er plants can be defined as commercial virtual power plants and technical virtual power plants according to their differ-
ent characteristics and then a bi-layer optimization model of virtual power plants combining the commercial layer and
the technical layer is established on the basis. Among them, the upper-level commercial virtual power plant manages
user loads with the goal of maximizing user-side benefits. Different types of controllable loads is optimized on the ba-
sis of the established time-of-use electricity price and the scheduling role of price-based and incentive-based demand
response is comprehensively utilized. Meanwhile, the technology-based virtual power plant would manage the wind-
photovoltaic-fuel-storage combined power system and the lower-level objective is minimizing the output cost of dis-
tributed power sources on the basis of satisfying the upper-level scheduling results. The proposed method takes into
account the benefits for both demand side and power generation side simultaneously. Finally. the dispatching strategy
of the virtual power plant is obtained by applying the CPLEX solver. The economic benefits of the virtual power plant
in different scenarios are compared to verify the rationality of the established model.
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Figure 8 Output of TVPP after optimization
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Figure 10

market in different scenarios
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