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An isolated DC/DC converter with bipolar output voltage self-balancing capability

ZHU Binxin, CHEN Si, YANG Yujin, WANG Kaihong, YANG Nan
(Hubei Provincial Research Center on Microgrid Engineering Technology, College of Electrical Engineering &
New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: Bipolar DC microgrids have attracted widespread attention due to their high flexibility, reliability, and
compatibility. However, they also face challenges, such as voltage imbalance between poles. To address the problem of
voltage deviation caused by unbalanced power distribution between source and load in bipolar DC microgrids, an isolated
DC/DC converter with bipolar output voltage self-balancing capability is proposed. The proposed converter consists of a
phase-shifting full-bridge inverter unit and an adjustable bipolar voltage gain unit, which can effectively support the
automatic voltage balancing between the poles in a bipolar DC microgrid. It also features simple control and expandable
structure. First, the derivation process of the proposed converter is elaborated in detail, and the working principles under
different modes are presented. Then, an in-depth analysis is conducted on voltage gain, device stress, self-balancing
principle, and loss calculation. Finally, a 1 kW experimental prototype is built to verify the theoretical analysis.
Experimental results demonstrate that the proposed converter exhibits excellent bipolar output voltage self-balancing
capability.
This work is supported by the Guangxi Key Research and Development Program (Gui Ke No. AB23026037).
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