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Study on the Current Control for Voltage-Source PWM Rectifier Using Complex Vectors
CHEN Yao-jun, ZHONG Yan-ping
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ABSTRACT: In the synchronous reference frame, The
current control system of three-phases voltage-source
PWM rectifier is a second-order system with a
two-input/two-output  form, whose performance is
anayzed based on the system is decoupled completely.
In fact because of the variety of the input inductor, the
system is not decoupled completely. In this paper, the
system became a firg-order system with a single-
input/single-output form by using complex vector
representation. The performance of two tradition current
controller topologies is comparatively anadyzed through
their complex vector root locus and complex frequency
response functions, the affection and the fact causing this
affection to the system by the variety of the input
inductor and the synchronous frequency are analyzed and
the inherent defect of the tradition controller is pointed.
Based on the analysis, the current error feed-forward
decuple controller is present, which hardly relies on the
input inductance and does not rely on the synchronous.

KEY WORDS: PWM rectifier; Current regulator; Complex
vector; Root locus; Frequency response.
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Fig. 1 Block diagram of current controller with a
synchronous frame PI regulator, shown in the synchronous
reference frame
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Fig. 3 Complex vector block diagram with a synchronous
PI current regulator, show in the synchronous reference

frame
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Fig. 7 Complex vector root locuswith a current state
feedback decouple controller for different synchronous
freguencies, shown in the stationary reference frame
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Fig.11 Complex vector block diagram with a current
error feed-forward decoupled controller, show in the
synchronous reference frame
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feed-forward decoupled controller for variationsin L,
shown in the stationary reference frame
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