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Characteristics of Parallel-Module High Power-Factor AC-to-DC
Converter System with Current-Balancing Controllers

Teruhiko KOHAMA, Tamotsu NINOMIYA and Masahito SHOYAMA
(Received June 22, 1998)

Abstract : Characteristics of parallel-module high power-factor AC-to-DC converter systems using
current-balancing controllers are discussed. The current imbalance occurs when using the parallel

connection of coverter modules.
its effectiveness is confirmed by experiment.

To solve this problem a current-balancing controller is utilized, and
Two types of current-balancing controllers. i.e., Voltage

reference control method and Current reference control method, are compared. Stability of the
current-balancing control loop in the PFC converter system is investigated by using a small-signal

model.

As a result, the Current reference control method is stabler and has a faster transient response

when compared with the Voltage reference control method.
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Fig. 1 Paralleled PFC converter system without current-
balancing controllers.
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Fig. 2 Experimental current waveforms of the palalleled
PFC converter system without current-balancing
controllers. (Vin=50V, V,=1014V, Vien=101.5V,
Vref2=99.5V)
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Fig. 3 Paralleled PFC converter system with current-
balancing controllers (Voltage reference control
method).
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Fig. 4 Paralleled PFC converter system with current-
balancing controllers (Current reference control
method).
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Fig. 6 Current imbalance ratio vs. current feedback gain
Ki(=Kil=Ki2) (CRCM).
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Fig. 7 Unsuitable current waveforms of the paralleled
PFC converter system with VRCM.
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Fig. 8 Unsuitable current waveforms of the paralleled
PFC converter system with CRCM.
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Fig. 13 Unstable current oscillation in the paralleled PFC
system (VRCM).
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Fig. 14 Current waveformes of the paralleled PFC system
(CRCM).
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Fig. 15 Block diagram of current-balancing controllers in
the PFC converter system with VRCM.

Fig. 16 Simplified block diagram of current-balancing
controllers under unstable condition.
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Fig. 17 Open loop bode plot of the current-balancing
controller for module #1.
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