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Abstract: Aiming at the problem of introducing low-frequency current ripple on the DC side when the three-
phase inverter in the microgrid is connected to the unbalanced load was studied. By establishing the equivalent
model with the switching function, the causes of the low-frequency current ripple were analyzed. It was pointed out
that the low-frequency component of the DC current is mainly introduced by the negative sequence phase current
caused by the unbalanced load and is related to the imbalance coefficient of the three-phase load. A low-frequency
current suppression method based on the Buck-Boost DC energy spring (DCES) with advanced hybrid controller
was proposed. Based on the equivalent model of energy spring, the stability of the proposed hybrid control strategy
was analyzed using the small gain principle, and the compensation function in the repetitive control was designed.
Finally, the simulation model was built in Matlab/Simulink. The simulation results demonstrate the effectiveness of
the proposed method.
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