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Resear ch on Global Backflow Power Optimization of Dual
Active Bridge DC-DC Converter Based on Super Twisting
Sliding Mode Control
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Abstract: Aimed at the problem of high backflow power in dual active bridge (DAB) converters under single
phase shift modulation, a global backflow power optimization scheme based on dual phase shift modulation and super
twisting sliding mode control is proposed. First, the characteristics of a DAB converter in four working modes under
dua phase shift modulation are analyzed, a mathematical model is established, and the calculation formulas for the
converter’s transmission power and backflow power are derived. Then, an optimization analysis is performed on the
backflow power in each of the four working modes, so as to obtain the optimal phase shift ratio combination that
produces the minimum backflow power in the global mode. Third, a super twisting sliding mode control algorithm is
introduced based on a reduced order model of the DAB converter to further improve the static and dynamic
performance of the system. Finally, an experimental comparison was conducted on an OP4512 semi-physical simulation
platform based on OPAL-RT, and experimental results verified the effectiveness of the proposed optimization scheme.
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