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Smoothing Control of PV Grid-connected Power Fluctuation Based on Supercapacitor
XU Guosheng, SHI Yang, HONG Yan
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Abstract: Objective Aiming at the issues of power fluctuations in photovoltaic (PV) generation, double-frequency power
fluctuations in single-phase full-bridge grid-connected inverters, and the large voltage fluctuations in supercapacitor
systems when smoothing PV power fluctuations that may cause over-limit problems, a method for smoothing PV grid-
connected power fluctuations based on supercapacitors is proposed. Methods Firstly, the two-frequency power of the
system is separated by inserting a notch filter into the control loop and the fluctuating power is used as the reference value
for the supercapacitor response to reduce the impact of grid-connected power fluctuations of the single-phase full-bridge
converter on power quality. Secondly, a terminal voltage transient recovery control is integrated into the supercapacitor
control loop to ensure that the supercapacitor can promptly restore its energy after dynamic response and reserve energy for
subsequent power fluctuation smoothing. Thirdly, to address the high-frequency voltage fluctuations on the DC bus, a
voltage high-frequency fluctuation smoothing control is directly incorporated into the duty cycle of the supercapacitor
control loop, so as to further improve the power quality of the DC bus voltage. Results The effectiveness and reliability of
the power fluctuation smoothing method are verified through the establishment of a grid-connected system simulation
model. Conclusion The experimental results show that the grid-connected power fluctuation smoothing control method not
only achieves rational distribution of fluctuating power but also effectively avoids over-limit voltage issues in
supercapacitors and improves the power quality of the DC bus voltage.
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Fig. 1 Photovoltaic—supercapacitor system structure
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Fig.2 Control block diagram of system cooperative operation
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Fig.1 Parameters of photovoltaic cell
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Fig.2 Parameters of single—phase full-bridge converter
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