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Design of a novel AC/DC converters with single-stage power factor correction
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Abstract: A novel AC/DC converter with single-stage power factor correction is designed based on researching the basic theory of
forward/flyback converters and three-phase buck rectifiers. The corresponding mathematic model is built by analyzing the topology
structure of the circuit. The unit power factor correction is realized by adopting tri-logic PWM switch signal, transforming coordinate
and controlling of voltage closed loop, and the rationality of the mathematic model and the control strategy is verified theoretically.
Simulating experiments furtherly prove that the design can make the output voltage stable, the input current is close to the sine wave,

the current and the voltage have the same phase, and the power factor is approximate 1.
Key words: current-source-converter; tri-logical PWM; control strategy; single-stage power factor correction
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Fig.1 Isolated unidirectional BUCK rectifier
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Fig.3 Forward/flyback converter equivalent circuit
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Fig.4 Forward/flyback converter theoretical waveforms
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Fig.10 Load current for a 50% increase in Ro
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Fig.11 Load voltage for a 50% increase in Ro
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