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Impedance Modeling and Risk Analysis of High Frequency Oscillations
of Photovoltaic Stations with Static Var Generator

XU Yunyang, ZHOU Bo, SUN Xinwei, WANG Xi
(State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China)

Abstract ; The static var generator (SVG) is based on a cascaded H-bridge circuit, and has fast dynamic reactive power support
capability, which is commonly used as a reactive power compensation equipment in large photovoltaic (PV) stations. Due to
the large control bandwidth of SVG, the affected frequency range is relatively wide, SVG can still have negative resistance
characteristics in high frequency range above kHz, which makes PV stations with SVG face the risk of high frequency oscillations
in the higher frequency range. However, the existing researches focus on the impedance characteristics of renewables from
2.5 Hz to 1 kHz, which cannot evaluate the risk of high frequency oscillations above 1 kHz. Meanwhile, various high frequency
additional control strategies and a variety of operating conditions make the analysis of high frequency oscillations of PV stations
further complicated. So the high-frequency universal impedance model of PV units and SVG is established considering the
influence of various additional control strategies. Furthermore, the high frequency impedance characteristics and the influence
factors of high frequency negative damping of PV stations are analyzed, and the typical high frequency oscillation risk of PV
stations with SVG is proposed. Finally, the electromagnetic transient simulation of a PV station in Sichuan is carried out to verify
the proposed research contents.
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oscillation; oscillation suppression strategy
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