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One-cycle Control Strategy of PFC Rectifier Based on Multi-frequency Composite Resonance
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Abstract: Three-phase power factor correction(PFC) rectifier based on one cycle control(OCC) is widely used
in small and medium power situations because of simple control and needless input grid voltage phase-locking and
sampling. Taking the topology of three-phase three-leg PFC rectifier as the research object, the influence of input
disturbance / imbalance on the control loop and external characteristics of PFC rectifier based on OCC control was
analyzed in detail. It was pointed out that the n+1 frequency doubling pulsation signal existing in the output of the
control loop and the DC side was coupled to the input AC side through the switching function, which made the PFC
AC current rich in odd harmonics and seriously affected the waveform quality of the input current. In order to
improve the external characteristics of PFC rectifier under the above working conditions, a novel improved control
strategy based on multi frequency compound resonance OCC was proposed, which effectively suppressed the multi
frequency band pulsation signal contained in the control loop and improved the input current quality. The correctness
of the above analysis and research results was verified by simulation and experiment.
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Fig.1 Three-leg PFC rectifier and one-cycle control scheme
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Fig.2 Modified OCC control block diagram
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Fig.4 Control block diagram for the PFC rectifier
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Fig.6  Simulation waveforms of system based traditional OCC
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