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Abstract: As a new type of integrated energy service provider, the virtual power plant can effectively manage
the grid-connected generation of distributed generation. As an important part of virtual power plant, it is necessary
for the energy storage system to propose a stochastic optimal allocation method for improving the operating profit
of the virtual power plant. Firstly, Monte Carlo simulation was adopted to generate the uncertain scenarios of
distributed power output and load forecast. Then, in the background of the virtual power plant participating in the
electricity market, a bi-level programming model was established to optimize the location, capacity and battery type
of energy storage system. The upper objective function was to minimize the construction and operating cost of the
energy storage system and the lower objective function was to minimize the daily operating cost of the virtual
power plant. The particle swarm optimization and second-order cone optimization were used to solve the problem.
The effectiveness of the proposed model and algorithm were validated by the example system. And the influences
of different allocation schemes of energy storage system on the economy of virtual power plant were discussed.
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Fig.1  Structure diagram of virtual power plant system
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Tab.2  Technical parameters of gas turbine
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