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Abstract
The distortion of output current from an inverter will occur under unbalanced grid voltage faults. Through the o R

analysis of the mathematical model of a grid-side inverter under unbalanced grid voltage, a proportional in-tegral-
vector proportional integral ( PI-WPI ) control strategy based on a VPI controller is proposed. Based on the
performance analysis of the PI-VPI controller by means of the open-loop and closed-loop Bode diagrams of the
system, it is found that compared with the traditional proportional resonance (PR) control strategy, the PI-VPI
controller can ensure that the closed-loop current control reaches the desired 0° phase response at the resonance
frequency, thus improving the stabilitcy and control accuracy of the current closed-loop control. The parameters of
the PI-VPI controller are designed, and simulation and experimental results prove that the proposed method can

effectively suppress the output current distortion caused by the unbalanced grid voltage.
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