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Abstract: In order to analyze the impact of a large number of distributed generation (DG) access on the
power quality of the distribution network, a power quality optimization model of the DG configuration considering
virtual power plant (VPP) was constructed, and a particle swarm optimization—differertion evolution (PSO-DE)
optimization algorithm was proposed. Firstly, the distribution network with VPP power was modeled, and the
influence of the VPP power on distribution network was analyzed. Then, a power quality optimization model
including the minimum comprehensive voltage deviation and the minimum distortion rate of adverse effects was
established. The traditional particle swarm optimization algorithm was improved, and a PSO-DE optimization
algorithm based on the combination of the improved particle swarm optimization and differential evolution
algorithm was proposed. The location and capacity optimization configuration of distributed photovoltaic access to
distribution network was as an example to be used to test and verify PSO-DE optimization algorithm. Finally,
considering that the VPP connected to the distribution network, the IEEE37 node test case was adopted for
simulation analysis. The results show that the proposed model and algorithm can effectively analyze the location
and capacity of the DG of the distribution network containing the VPP. It provides a scientific basis for the planning
and operation of a large number of grid-connected DG.

Key words: virtual power plant (VPP) ; power quality; particle swarm optimization—differertion evolution
(PSO-DE) optimization algorithm; distributed generation(DG)
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