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Abstract: Aimed at the problems such as voltage sag/surge resulting from strong fluctuations of high-permeability
renewable energy, which cannot be dealt with by using the existing transformers, a novel hybrid distribution transformer (HDT)
based on a three-bridge arm power converter is proposed. This method is realized by adding a series three-bridge arm power
converter to the primary side of the existing distribution transformer. The proposed novel HDT has two advantages, i.e., it can
reduce the rated power of the power converter, and it can improve the transformer’s degree of freedom by adding an additional
current loop. In addition, to further improve the power quality of the transformer, the proposed method integrates the voltage
vector, which can compensate the adverse effects of voltage sag/surge and grid voltage harmonics on the transformer.
Therefore, it improves the power factor of power grid, as well as the transmission efficiency of the distribution network.
Finally, the configuration and control strategy for the proposed HDT are discussed, and the effectiveness and superiority of the
proposed method are verified by simulation analysis.
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Fig. 1 Configuration of proposed hybrid

distribution transformer
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Fig. 2 Phasors of proposed system in the cases of

voltage sag and voltage surge
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