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Verification of Dual Active Bridge Converter Using Switching Winding Corresponding to Voltage Fluctuation

Ryota Nakazawa™, Shunsuke Takuma, Hayato Higa, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes a dual active bridge (DAB) converter with a switching transformer in order to extend a zero voltage

switching (ZVS) range against a voltage fluctuation. The Proposed DAB converter consists of two high frequency transformers, a
three-phase inverter and two-half-bridge inverter. In the switching transformer, there are three-operation modes: the full bridge
operation using only one transformer, half bridge (HB) operation using only one transformer and HB operation using two

transformers. By changing operation mode, ZVS range can be extended against the change of the input or the output voltage. In

addition, the reactive current of the inductor current can be also reduced. Therefore, the converter efficiency can be improved by
proposed circuit. From simulation results, ZVS range at 50% nominal voltage is extended by 16.5% compared with the ZVS

range of Y-A connected three phase DAB converter.
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Fig. 1. Configuration of Y- A connected three phase DAB converter.
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Fig. 2. Operation waveforms of Y- A connected three phase DAB converter.
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Fig. 3. Configuration of proposed DAB converter.
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Fig. 4. Operation modes of proposed DAB converter.

Table 1 Design condition

Element Symbol Value
Input voltage Vin 380 V
Output voltage Vout 190 to 380 V
Switching frequency fow 50 kHz
Rated power P 1000 W
Proposed cicuit
Ny 1
Number of turns
N, 1
- . La1 320 pH
Additional inductance
Ls 190 pH
Y- A connected Three phase DAB converter
Number of turns N 1
Additional inductance L 741 pH
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Fig. 5. Comparison of ZVS region.
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(b)Operation waveforms of DAB converter.
Fig.6. Operation principle of DAB converter.
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Table 2 Simulation condition

Element Symbol Value
Input voltage Vin 380 V
Output voltage Vout 190 V to 380 V
Switching frequency fow 50 kHz
Rated power P 1000 W
Dead-time Tq 200 ns
Parasitic capacitance Cas 35 pF
Doubler capacitance C1,C 470 uF
Transformerl
Number of turns N; 1
Magnetizing inductance Lt 10 mH
Additional inductance La 320 pH
Transformer2
Number of turns N, 1
Magnetizing inductance L2 10 mH
Additional inductance L, 190 pH
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(c) Waveforms at half bridge operation using Trl and Tr2.
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(a) Waveforms at full bridge operation using Tr1.
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Fig. 7. Operation waveforms at each mode.
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Fig. 9. ZVS region of proposed DAB converter.
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10. Relationship between Inductor current and output power.
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