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Power factor correction (PFC) is compulsory for any electronic circuitry connected to the electrical grid. While most electronic load devices consume low DC voltage, the majority utilized FPC is based on a step-up converter that supplies high DC voltage at its output terminal. Electric vehicle battery voltage varies from a few hundred to almost a thousand volts. Thus, an additional conversion step is obligatory. This paper presents a new type of front-end universal step up / down three voltage level PFC. First, the rectifier’s principle of operation is described, and then an innovative rectifier is analyzed for continuous conduction modes. Finally, the proposed theory is validated in a cascade dual closed loop mode simulation. An internal inductor current and external voltage loop. The rectifier is examined at different battery pack voltage levels while presenting a near-unity power factor with low harmonic distortion.
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