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Analysis of current characteristics of series resonant dual active bridge
in single-phase power electronic transformer

ZHANG Hang'?, LI Yao-hua'?, GAO Fan-qiang'*, LI Zi-xin"*, CHU Zun-fang',
WANG Zhe'?, WANG Ping'
(1. Key Laboratory of Power Electronics and Electric Drive, Institute of Electrical Engineering,
Chinese Academy of Sciences,Beijing 100190, China;
2. University of Chinese Academy of Sciences,Beijing 100049, China)

Abstract: The three-stage power electronic transformer (PET) has been widely concerned and applied because of
its good control performances. This type PET is composed of input, isolation and output stages, which are connect-
ed by the energy storage capacitance. Owing to the limited voltage level of power semiconductor devices, a plurality
of power modules constitute the PET through cascade connection. The intermediate part of the power module usual-
ly adopts the series resonant dual active bridge (DAB) to realize electrical isolation and energy conversion between
different DC voltage levels. On account of the instantaneous power distribution characteristic of the single-phase
PET AC input and DC output sides, a dynamic equivalent circuit model of the power module is proposed in this pa-
per. Then, this paper derives the analytical current expression and simplified model of the series resonate DAB in
time domain. The validity of the model is verified by the simulation built in the Matlab/Simulink and PET power
submodules test platform.

Key words: power electronic transformer; series resonant dual active bridge; equivalent circuit model



