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Analysis of transient characteristics when large-scale photovoltaics are connected to a power system

LIU Yi, WANG Jinggang
( State Grid Henan Electric Power Company, Zhengzhou 450000, China)

Abstract: To accurately study the fault transient characteristics of a photovoltaic system, given the random and
intermittent characteristics of a photovoltaic power generation system, the transient process of different faults on the
tie-line of a photovoltaic system is analyzed. For power system voltage symmetrical and asymmetrical dropping, different
control strategies are proposed under different circumstances. Then the corresponding control targets are obtained. Based
on the proposed control strategies and the established photovoltaic models, aiming at different faults, we simulate the
transient process of power, voltage and current from the photovoltaic side. The simulation results demonstrate that the
transient process is really influenced by the control strategy and quite different from traditional generators. This has
important practical and theoretical significance on tie-line protection, as well as the incorporation of photovoltaics in the
power grid.
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Fig. 1 Simulation results of three phase short circuit fault
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Fig. 2 Simulation results of single phase grounding
short circuit fault
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Fig. 3 Simulation results of two phase grounding
short circuit fault
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Fig. 4 Simulation results of two phase ungrounded
short circuit fault
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Table 1 Transient fault characteristics of PV stations
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