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A novel method for aggregating active power region of generation-type VPPs

Liging Ding, Chongxin Huang
College of Automation, Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu

[ Abstract] Virtual power plants (VPPs) play a crucial role in integrating distributed generation into power systems.
However, accurately characterizing the aggregated feasible active power region (FAPR) remains challenging due to the
heterogeneous constraints of various DERs, leading to issues such as high computational complexity and insufficient
precision in the aggregated region. This paper proposes a novel aggregation method to efficiently determine the FAPR of
a generation-type VPP. The proposed method establishes mathematical models for individual DERs based on their output
characteristics and employs linear programming to delineate the boundaries of the aggregated FAPR. Simulation results
demonstrate that the proposed method substantially reduces computational complexity while completely preserving the
accurate FAPR, outperforming the Minkowski sum approach in multi-period aggregation scenarios and achieving zero
average aggregation error, thereby surpassing the precision of inner approximation methods in terms of FAPR aggregation
accuracy.

[ Keywords] Virtual power plant; Feasible active power region; Distributed generation; Aggregation
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