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Boost Type PFC Rectifier with Active Power Decoupling Circuit with
Repetitive Controller

Duck-Hwan Hwang!, Jungyong Lee!, Younghoon ChoT, and Gyu-Ha Choe’

Abstract

This study proposes a control method using a repetitive controller for a boost-type PFC rectifier with an
APD circuit structure to improve the current distortion caused by DCM condition. Conventional proportional
integral controllers have bandwidth limitations in DCM conditions. The performance improvement of the APD
controller in the DCM region is verified through simulations and experiments on the compensation of harmonics

by the repetitive controller.
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TABLE 1
ELECTROLYTIC VERSUS FILM CAPACITORS"
Technical parameters Electrolytic Film
Capacitance/unit volume High Low
Cost per Joule Low High
RMS current rating 20mA/uF 1A/UF
Operating life cycle <20,000h >100,000h
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Fig. 2. Boost type PFC rectifier voltage, current wave.
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Fig. 3. Control block diagram of APD.
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Fig. 5. Conventional control block diagram of boost type
PFC rectifier.
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Fig. 6. frequency response of (a)Giyocnr(5),Goconr(8),
0 Giapenr(s), Gopenr(s).
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Fig. 7. Control block diagram of repetitive control for boost
type PFC.
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Fig. 8 Real and imaginary parts of H(z). (a) CCM, (b) DCM.
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Fig. 9. Bode diagram of G,;(z). (a) CCM, (b) DCM.
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Fig. 10. Boost type PFC simulation. (a) with PI controller,
(b) with repetitive controller.
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TABLE I
HARDWARE CONFIGURATION
Contents Values
MCU TMS320F28335
Diode bridge GHXS010A060S-D1
Switching Device C3MO0065090D
Diode C4D20120A
V2 200V/div Ve 200V/div

\/

v 200V/div
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2ims

v 200V/div

Fig. 11. Experimental results. (a) with PI controller, (b) with
repetitive controller.
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Fig. 13. Simulation of current responses and current error with repetitive control.
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Fig. 14. Experimental results of current responses and current error with repetitive control.
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