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Harmonic suppression strategy of large-scale photovoltaic plants based on virtual admittance

YANG Libin', ZHANG Haining', LI Chunlai', YANG Jun', ZHENG Chen’, WANG Ping’
(1. Electric Power Research Institute of State Grid Qinghai Electric Power Company, Xining 810008, China;
2. State Key Laboratory of Power Transmission Equipment & System Security and

New Technology, Chongqing University, Chongqing 400044, China)

Abstract: Based on the equivalent Norton model of large-scale photovoltaic (LSPV) plants, the coupling among inverters
in LSPV plant and between LSPV plant and the grid are studied through impedance analysis. The study reveals the
harmonic mechanism that coupling between grid impedance and equivalent admittance of inverter will amplify harmonics
in the system. To remove the amplification to harmonics, the strategy of adding a virtual admittance to filter harmonics is
proposed. The strategy is realized to improve inverter admittance by the voltage at the point of common coupling (PCC)
feedback through the combination of a first-order process and a second-order notch filter. The system with the proposed

strategy owns characteristics of making harmonic current through the virtual admittance and fundamental frequency

current blocked. In the end, the result of simulation and experiment validates theoretical analysis.
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Fig. 1 Topology of LSPV plants
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Fig. 2 Control strategy of the grid-connected inverter in

two-phase stationary coordinate system
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Fig. 3 System model in complex frequency domain
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Table 1 System parameters
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Fig. 5 Simulated waveforms of original system in time domain
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