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Abstract: To fully consume the distributed photovoltaic (PV) while reducing the impact of electric vehicle
charging on the distribution network, PV-storage-charging integrated systems are rapidly developing. However, the
secondary harmonic current of the DC bus in a PV-storage-charging integrated system will cause problems such as
oscillations of PV output power and an increase in the current stress on the switching tube. To ensure the efficiency and
power density of the system while suppressing the secondary harmonic current, the performance of different power
decoupling circuits is evaluated from several dimensions at first. Then, based on the selected circuit topology, a
soft-switching modulation method and the corresponding closed-loop control strategy are proposed, which can
effectively improve the harmonic current suppression capability while realizing the full-range zero-voltage switching
(ZVS). Finally, the effectiveness of the power decoupling circuit and the proposed control strategy was verified by
simulation and experimental results.
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