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Abstract - In this paper, the operation regions of a three-  d}A] 7| X B Ao HAFE AlgdoldL Eald
phase voltage-source PWM converter are defined: linear O HAEAS Fsigdct
modulation region, allowed current region, linear control
region, unity power-factor region, and power-factor 3
decreasing region. Particularly, the power-factor L33 A< PwWM AHH
dec‘reasmg region is ﬁrst. exal_nmec_l and defined as the z=Hdo]l Q= 34 W AYTD AWEHE Q
region where both the sinusoidal input current control 2 o . ) o o] ) = n
! ) =Hog & 34 ALY pwM UBE e Fre

and the stable DC link voltage regulation can not be . = 1t

. : . : . oE 1% 2 dde I Fag o2 3Adds
obtained with a unity power-factor operation. To avoid = = o 9 o 5] e b
these undesirable effects, the optimal current vector is 57] HEAS dg¥TE EHHE PWM ¥H

derived, which ensures the sinusoidal input current and
the stable DC link voltage regulation with maxirmum
power-factor available, and, in consequence, it extends
the operation region of the PWM converter. The validity
of the proposed control scheme is proved by the
computer simulation.
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Fig 1. Three-phase Voltage-Source PWM Converter
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Fig. 5. Simulation results of the steady state response with unity power-
factor control in the power-factor decreasing region(10ms/div). (a) d-
axis current. (b) q-axis current, (¢) DC link voltage. (d) input voltage
and current(in parenthesis).
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proposed optimal current vector control(20ms/div). (a) d-axis current.
(b) g-axis current. (c) DC link voltage. {d) input voltage and current(in
parenthesis).
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