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Backflow Power and Inductance Peak Current Optimization
Strategy for Dual-active-bridge DC-DC Converter with
Triple-phase-shift

YANG Kangyi, CHEN Difa, CHEN Yanhui
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract: A dual-active-bridge DC-DC converter is taken as the research object, and a triple-phase-shift (TPS)
control strategy with an optimization objective of reducing the backflow power and inductance peak current is proposed.
Through the analysis of characteristics in six operating modes with TPS, the input-side zero-backflow power mode and
bilateral zero-backflow power mode with smaller inductance peak current in Boost and Buck modes are obtained, and
the constraint of phase-shift ratio and power range in different operating modes are given. The inductance peak current
in bilateral zero-backflow power mode is smaller, and the zero switching of the power device can be realized. On this
basis, the working point with the smallest inductance peak current at different values of transmission power is further
obtained through optimizations using the KKT method. Finally, the proposed TPS optimization method and the
inductance peak current optimization method under extended-phase-shift were verified by experiments. Experimental
results show that the proposed optimization strategy can eliminate the backflow power, reduce the current stress and
improve the conversion efficiency, thus verifying the theoretical analysis.
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