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Research on Optimal Control Strategy for Minimum Reflux
Power of Three-level Dual Active Bridge DC-DC Converter
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Abstract: To solve the problem of reflux power and switching tube loss in a neutral point clamped three-level dual
active bridge (DAB) DC-DC converter, an optimal control strategy for reducing the reflux power in the zero-voltage
switching (ZVS) boundary and range is proposed. Under the premise of realizing ZVS for all the switching tubes, this
strategy can reduce the reflux power. First, the working principle for the three-level DAB converter under dual
phase-shift (DPS) control is analyzed, and the ZVS range is obtained. Then, the mathematical models of transmission
power and reflux power are established, and the reflux power is optimized within the ZVS boundary and range,
respectively. Finally, the effectiveness of the proposed control strategy was verified by simulations and an experimental
platform.
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