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Abstract: By the mathematical model of the pulse-width-modulation(PWM) rectifier and the characteristics of the
unbalanced grid, we propose a new dual close-loop controller for the three-phase rectifier to reduce the second-harmonic
power content on the DC side when the grid voltages are unbalanced. A fuzzy PI control is used in the voltage outer-loop to
improve the speed of the dynamic response. Separate controls for the positive and negative sequence currents are employed
in the current inter-loop with no decomposition of the current. The simulation results show that the proposed controller
adjusts the DC voltage rapidly, reduces the harmonic power content and improves the dynamic performance of rectification
under the unbalanced grid voltage condition.
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Fig. 2 Block diagram of traditional dual close-loop control
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Fig. 4 Block diagram of PWM rectifier dual close-loop control under unbalanced voltage condition
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