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Maximum photovoltaic penetration considering voltage deviation and harmonic constraints

HUANG Wei, WU Junyong, LU Siqi, HAO Liangliang
(Beijing Jiaotong University, Beijing 100044, China)

Abstract: This paper interconnects distributed photovoltaic with several PV location scenarios for several unbalanced
distribution system, and calculates the steady state voltage and voltage harmonic distortion with power flow program.
Various levels of photovoltaic penetration are presented under the voltage constraints in the ANSI C84.1-2006 standard
and the voltage harmonic distortion constraints in the [IEEE519-1992 standard with several PV location scenarios. And
with the simulation results of different output and different location scenarios of PV, the relationship between SVR and
short circuit capacity and photovoltaic penetration is analyzed. The result of simulation shows that the penetration of
photovoltaic is related with the line parameters of actual system. The closer the location of photovoltaic to the feeder
source, the larger the penetration will be. For the cases considering the voltage and harmonic limits simulated, maximum
photovoltaic penetration will be at least 20% of peak load, and with the coordination between SVR and the downstream
PV system, the penetration of PV will be increased significantly.
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