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Fig.1 Architecture of three-stage single-phase
power electronic transformer
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Fig.3 Simplified control block diagram of traditional

voltage and current dual closed-loops
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Fig.4 Control block diagram of voltage and current
double closed-loops based on SCFF
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Secondary ripple voltage suppression strategy based on coordinated control
of input and output currents for dual active bridge
XU Jiazhu, WEI Jie, PAN Hongjie ,HAO Mingxuan, WANG Tao
(College of Electrical and Information Engineering, Hunan University , Changsha 410082, China)

Abstract: The secondary ripple power transmission of isolation stage of single-phase PET ( Power Electronic Trans-
former) is small and uncontrollable. As a result,a large amplitude secondary ripple voltage appears on the DC side,
which could negatively impact the quality and reliability of the power supply system. The switch resistance, trans-
former magnetizing inductance and copper loss resistance are added to the traditional dual active bridge reduced-
order equivalent model , which can improve the accuracy of secondary ripple power transmission. Moreover, in the
control of DAB( Double Active Bridge) ,PIR ( Proportional-Integral-Resonant) control is employed in the inner cur-
rent-loop ,and the secondary ripple current on the low voltage side is used as feed-forward compensation. Conse-
quently , stable transmission of secondary ripple power from high and low voltage DC side to load side can be achie-
ved , which enables greatly reduced secondary ripple voltage amplitude at high and low voltage DC sides. To improve
the dynamic response of the controller,the critical parameters of the controller are optimized. Finally,the effective-
ness of the proposed method is verified by simulation and experiment.
Key words : power electronic transformer ;dual active bridge ;second ripple voltage ; small-signal model ; PIR control ;

current feed forward
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Table D1 System parameters simulation and experimental
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