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Abstract:

Single-stage power factor corrector (PFC) AC/DC converter is preferable in some industrial applications
due to its characteristic of high power density and galvanic isolation. However, the transformer used for
isolation in such topologies can be easily saturated. Based on isolated full-bridge topology, the
generation principle of flux DC bias for the transformer involved in the single-stage type power factor
corrector converter was analyzed, and the theoretical maximum flux DC bias during every line period
was deduced by recursion. Conventional suppressing strategies of flux DC bias were analyzed and bias
alleviation effect by digital control method was presented. A novel digital suppressing approach was
proposed. Compared with the conventional methods, the proposed scheme can solve the problem
without increasing the complexity of the circuitry. A 5.1 kW PFC prototype was built and tested. The
feasibility and advantage of the proposed approach was verified. The total power level is greatly
increased. At full load, the power factor of the prototype is 0.994 and the total efficiency is more than
92%.
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