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Optimal Control of Current Stress of Dual-active-bridge
DC-DC Converter Based on Combined Dual-phase-shifting
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(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: To address the issue that a dual-active-bridge DC-DC converter will produce large current stress when voltages
mismatch and result in a large reduction of its efficiency, a combined dual-phase-shifting (CDPS) control strategy is proposed,
which combines dual-internal-phase-shifting (DIPS) and interlaced-dual-phase-shifting (IDPS). First, the working principles of
the two control strategies are analyzed, and the mathematical models of transmission power and current stress are established.
Second, with the minimum current stress as the objective, the optimal phase-shifting ratios are solved by using the Lagrange
multiplied method under the Karush-Kuhn-Tucker condition. Third, the optimization methods under the two control strategies
are combined according to different voltage ratios and transmission power. The CDPS control is used to obtain the optimal
solution of current stress, which is compared with those obtained under the existing single-phase-shifting and dual-
phase-shifting control strategies. Results show that the proposed control strategy can further reduce the current stress and
reactive power under the condition of high voltage ratios and improve the efficiency. Finally, an experimental prototype was
built to verify the feasibility of the proposed control strategy.
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