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Universal power converter (UPC) for hybrid AC and DC distribution
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2. School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: The concept of universal power converter (UPC) based hybrid AC and DC distribution system architecture is
proposed, which can solve the traditional AC distribution power quality problems and satisfy the demand of DC
distribution development. First, a novel UPC system structure combining the voltage balancing controller (VBC) with the
four-leg based three-phase four-wire voltage source converter (VSC) is adopted, using the overall coordination control
scheme of the AC current tracking compensation based grid-interfaced VSC and the constant DC current burst mode
based VBC. In the end, the 75 kW simulation experimental system is designed and tested to verify the performance of the
proposed UPC under DC distribution and distributed DC sources conditions, as well as the power quality management of
AC distribution.
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Fig. 1 UPC overall system architecture
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Fig. 2 Simplified VSC system diagram
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Fig. 3 Block diagram of UPC grid-connected reference current algorithm
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