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Abstract: The goal of avirtual power plant (VPP) is to aggregate and use a large number of distributed generations
(DGs) with tiny capacities. A load frequency control (LFC) model for the secondary frequency regulation of thermal power
units is constructed with the time-segmented participation of a VPP that aggregates energy storage, electric vehicles and wind
turbines, and a kind of centralized automatic generation control strategy with VPP is proposed. The frequency modulation
model for aggregated resources in the VPP is analyzed, the constraints on each frequency modulation link are taken into
account, and the minimization of frequency modulation costs and area control erroris taken as an objective. Meanwhile, model
predictive control is used to optimize the allocation of power output from DGs within the VPP. The proposed LFC model for a
two-region power system is simulated using MATLAB/Simulink, and the frequency error and power deviation of the tie line
are compared before and after the VPP takes part in the system frequency modulation. According to the simulation results, it is
found that the multi-region LFC with participation of VPP can reduce frequency disturbances and power deviation of the tie
line brought by power fluctuations, and the proposed control strategy can achieve the optimal allocation of active output.
Comparison with the conventional PID regulation, this strategy also has better control outcomes.

Keywords: Virtual power plant (VPP); load frequency control (LFC); distributed generation (DG); model
predictive control
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