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Quantitative Optimization Model of Virtual Power Plant
Risks for Accounting and Demand Response
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China

In order to promote the application of distributed new energy in the energy structure, this paper
establishes a virtual power plant so that wind power, photovoltaic power generation, gas units,
and energy storage systems are aggregated into a single entity to participate in the power market
scheduling, which improves the controllability of distributed energy and the overall economic
efficiency, and at the same time, to enhance the utilization rate of new energy on-grid and the
system’s absorptive capacity to join the demand response mechanism. Firstly, the conventional
co-optimization model of the virtual power plant is established based on the output of each unit
and the demand response. Then, based on the portfolio theory, the expected maximization of the
system operating revenue is taken as the optimization target value of the model, and the virtual
power plant co-operation model with conditional value-at-risk as the quantitative parameter of the
risk measurement is established. Finally, the improved particle swarm algorithm is applied to
solve the model, and the example demonstrates that the model can not only measure the
scheduling process of planning and constructing a virtual power plant under a certain risk
tolerance but also provide a quantitative analytical reference for solving the problem of selecting
the output of multi-distributed energy units.

distributed new energy; virtual power plant; CVaR; demand response; optimal scheduling;
particle swarm optimization algorithm
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Table 1 Rated capacity of each unit
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Fig.2 CVaR and downside risk dynamic performance
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Table 2 Peak-to-valley time-sharing tariff

e e A% /(OT/kWh)
=1 8:00 ~ 12:00; 17:00 ~ 21:00 0.975
I 12:00 ~ 17:00; 21:00 ~ 24:00 0.510
e 1:00 ~ 8:00 0.195
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Table 5 Optimization model run data
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