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DC-DC Autotransformer
LIN Weixing, WEN Jinyu, CHENG Shijie
(State Key Laboratory of Advanced Electromagnetic Engineering and Technology (Huazhong University of
Science and Technology), Wuhan 430074, Hubei Province, China)

ABSTRACT: This paper proposes a dc-dc autotransformer for
connecting two dc grids with different dc voltage levels. The
dc-dc autotransformer is able to make use of the already
existed dc voltage of the dc grid with lower voltage. Compared
with conventional dc/dc converter employing full power
dc/ac/dc conversion, the dc-dc autotransformer is able to
reduce the total used converters to about half of a conventional
dc/dc  converter. Typical topologies of the dc-dc
autotransformer are proposed in this paper. The ways of
designing the voltage and power rating of the converters in the
dc-dc autotransformer are mathematically deduced. Controllers
for the dc-dc autotransformer are designed. Simulations in
PSCAD/EMTDC validate the feasibility and benefits of the

dc-dc autotransformer.

KEY WORDS: dc grid; auto transformer; dc-dc converter;
dc-dc autotransformer; high voltage direct current (HVDC)
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