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Single Phase Photovoltaic System with Integrated

Harmonic Voltage Damping Function

WANG Yi-chao, LUO An
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Abstract: It studied the resonance phenomenon between single-phase grid-connected inverter with LC filter and grid impedance. In order
to improve voltage quality of common connection points and suppress harmonic resonance amplification of background harmonic voltage,
function of resistive active filter was integrated into grid-connected inverter. Single phase photovoltaic system with integrated harmonic voltage
damping function can suppress resonant amplification of background harmonic voltage effectively, but instantaneous power exchange between
AC and DC side will cause high-frequency component ripple of DC voltage. Therefore, to reduce the effect on the current of DC voltage ripple,
a strategy was proposed based on low-pass-filter and parameter optimization design of voltage and current loop. Both theoretical analysis and
simulation results demonstrate that this control strategy is valid.
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Fig. 1 Structure of single-phase photovoltaic system
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Fig.2 Equivalent circuit model of single-phase
grid-connected inverter
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Fig.3 Equivalent circuit model of multiple grid-connected

inverters
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Fig. 4 Harmonic resonance amplifying curve of PCC voltage
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Fig. 5 Equivalent circuit model of grid-connected inverter using
integrated harmonic damping strategy
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Fig. 6 Harmonic resonance curve of PCC voltage when integrated
harmonic damping strategy
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Fig. 7 Block diagram of the voltage outer loop
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Fig. 8 Bode diagram of the voltage outer open-loop
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Fig. 10  Simulation results of the damping effect of harmonic
damping strategy on background harmonic voltage
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