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Fig.1 Typical operating scenarios of DC transformers in

medium- and low-voltage DC systems
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Fig.2 Topology of bridge type two-port DC transformer
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Fig.3 Topology of DAB converter
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Fig.5 Schematic diagram of electrically coupled

multi-port DC transformer
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Review of topology and control strategy of medium- and low-voltage DC transformer
LIU Bei,TU Chunming,XIAO Fan,YU Xueping, GUO Qi,SHUAI Zhikang
(National Engineering Research Center for Power Conversion and Control,Hunan University, Changsha 410082, China)
Abstract: The DC transformer is the core equipment for voltage conversion and energy distribution in DC
power grid, and its operating characteristics have profound impacts on DC power grid. Based on this, the
current research status of DC transformers in medium- and low-voltage DC power grids is summarized and
analyzed. Firstly,the basic functions and typical operating scenarios of DC transformers are briefly explained.
Considering that the topology of DC transformer is the key to adapt to different voltage levels,the topologies
of DC transformer are classified from the perspectives of the port numbers and energy coupling methods,
and the main characteristics of various topologies are distinguished. Secondly, the control strategies of DC
transformers in steady-state and transient operation processes, including efficiency optimization, soft-start, DC
bias current suppression,etc.,are comprehensively analyzed,which can ensure the efficient and reliable opera-
tion of DC transformer under complex working conditions. Thirdly,the key technologies of the core component
of DC transformer,i.e. high-frequency transformer,are discussed to provide a reference for the selection and
design of high-frequency transformers. Finally,the future development trend of DC transformer is prospected.

Key words:DC power grid; DC transformer;topology structure;control strategy;high-frequency transformer
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Fig.A8 Topology of two-phase modular multilevel DC transformer!*?
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