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Optimal Control of Backflow Power of Dual Active Bridge
DC-DC Converter Based on EPS
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Abstract: A multi-objective optimal control method based on extended phase shift (EPS) is proposed for a dual
active bridge (DAB) converter in order to simultancously reduce the backflow power and improve its dynamic
performance. First, the output power and backflow power characteristics of EPS in each mode are comprehensively
analyzed, mathematical models are developed, and the optimal combination of the backflow power shift angles is
solved according to the Karush-Kuhn-Tucker (KKT) condition. Second, a virtual voltage compensation scheme is used
to improve the dynamic performance of the system by rapidly changing the transmission power at that moment. Finally,
the proposed scheme was compared with the traditional single phase shift and EPS schemes through experiments,
thereby verifying its effectiveness and advantage.
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Fig. 1 Topology of DAB converter circuit
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Fig. 2 Operating waveformsunder EPS control
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optimization and virtual voltage compensation under
EPS control
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