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Research of interaction of distributed PV system with multiple access points and distribution network

CUI Hongfen, WANG Chun, YE Jilei, XUE Jinhua, YANG Bo
(China Electric Power Research Institute, Nanjing 210003, China)

Abstract: For harmonic source characteristics and power volatility of distributed PV, the effects of PV connecting to grid
on harmonics, voltage fluctuation and flicker of distribution network are analyzed. And the impact of background power
quality of distribution network on the power quality of PV connecting points is also analyzed. Meanwhile, a typical
distribution network is built on DIgSILENT / PowerFactory simulation platform, which is considered to be suitable for
study of PV grid-connecting characteristics by CIGRE. According to IEC 61400-4-15 standard, the IEC voltage flicker
meter is also built on the platform. And then the harmonic transmission and amplification characteristics, the impact and
assessment of voltage fluctuation and flicker are simulated. The simulation results show that harmonic transmission and
amplification characteristics are complex in distribution network with multiple distributed PV. Additionally, the value of
voltage fluctuation and flicker at each bus node is closely related to the short-circuit capacity of the bus node and power
fluctuation of distributed PV.
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Fig. 1 Equivalent circuit of distribution network with PV
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Fig. 2 A typical low-voltage distribution network
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Fig. 9 Voltage fluctuation curves of the measured buses
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curves of the measured buses
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