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Research on Hybrid Half-frequency Modulation Strategy for Dual Active Bridge
DC-DC Converter in Wide Voltage and Full Power Range

Zhu Jiahui', Zong Jiaxing®, Sun Peng®, Wei Yugqi'
1. Xi’ an Jiaotong University, Xi’an 710000, China

2. Hangzhou Dianzi University, Hangzhou 310018, China
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Abstract: Compared to heavy load condition when using the conventional modulation strategy, the efficiency of dual
active bridge (DAB) converter under light load condition has a large gap. In order to optimize the efficiency of the DAB
converter over a wide voltage range and full power band, a hybrid half-frequency modulation (HHFM) strategy was
proposed based on the conventional modulation strategy. When the converter is running in steady state, the half-
frequency modulation (HFM) strategy was introduced with the optimization objective of reducing current stress. Also,
the current stresses under different modes were analyzed and compared under different working conditions. The
current stresses under specific working conditions are reduced by selecting the appropriate modes. What's more, the
distribution ranges of the modes were determined over a wide range of voltages and in the full power band. Finally, an
experimental platform of DAB converter is built and according to the experimental results, the current stress is
reduced by up to 72.32% and the efficiency is increased by up to 2.5% under some operating conditions compared
with traditional TPS modulation strategy. The experimental results validate the effectiveness of the proposed
modulation in improving the current stress and efficiency, which proves the efficiency and feasibility of the hybrid half-
frequency modulation strategy.
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