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Abstract: A resonance and sliding mode method is proposed to solve the problem of negative
sequence current and active power ripple in the Vienna rectifier under unbalanced grid voltage
input conditions. Firstly, a direct power control model of the three-phase Vienna rectifier is
derived by the three-phase voltage and current. Then, the double-frequency ripple compensation
amount for different control targets of the system is analyzed under the condition of unbalanced
voltage, and a resonance controller is designed to track the ripple quickly and effectively. Finally,
a power loop is designed using the sliding mode control strategy, and the output voltage control
amount of the Vienna rectifier is determined by solving the Lyapunov equation. A simulation
platform of the three-phase Vienna rectifier is built in MATLAB/Simulink to verify the
effectiveness of the proposed resonance sliding mode control strategy. Simulation results show

that the proposed strategy improves the stability and control accuracy of the Vienna rectifier
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under unbalanced grid voltage input conditions. A comparison with the PI control strategy for

different control targets under unbalanced grid conditions shows that the negative current of the

Vienna rectifier is suppressed to 35. 7% of the original value and the active power ripple reduces

by 67%.

Keywords: resonance sliding mode control; double-frequency; Vienna rectifier;

unbalanced voltage
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