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Optimization of an integrated energy system participating in energy and spinning reserve markets
considering source-load correlation and conditional value of risk

LI Dongdong, QIU Wenjie, ZHOU Bo, LIN Shunfu
(College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: To fully explore the regulation potential of various reserve resources, the optimal scheduling problem of an
integrated energy system when it participates in both the electrical energy and reserve markets is studied. Considering the
relevant characteristics of energy and load in the same area and the risk faced by the system during operation, a stochastic
optimization model for the day-ahead scheduling of the integrated energy system is established. First, the Latin hypercube
sampling technique based on Cholesky decomposition is used to generate a wind-solar-load sample matrix that conforms
to the source-load correlation in the integrated energy system. Secondly, the affinity propagation (AP) clustering
algorithm is used to generate typical scenarios. Then, with the objective of minimizing the total cost of scheduling
composed of day-ahead scheduling cost, expected cost of adjustment and conditional value of risk, a stochastic optimization
scheduling model of the integrated energy system is constructed. Finally, a simulation model of the integrated energy
system is established to verify that the proposed method can characterize the source-load correlation in the integrated
system and achieve a balance between the economy and safety of system operation.
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Fig. 1 Heat map of wind speed, illumination and electrical

load correlation in a region of China
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Fig. 2 Flowchart of typical scenario generation
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Fig. 3 Optimal scheduling model of integrated energy system
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Fig. 5 Wind/photovoltaic power prediction curves
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