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A Bidirectional Three-phase Push-—pull
Zero—Voltage Switching DC-DC Converter

Min-Ho Kwon', Kook-In Han® Jung-Sung Park’, and Se-Wan Choi "

Abstract - This paper proposes an isolated bidirectional three-phase push-pull dc-dc converter for high
power application such as eco-friendly vehicles, renewable energy systems, energy storage systems, and
solid-state transformers. The proposed converter achieves ZVS turn-on of all switches and volume of passive
components is small by an effect of three-phase interleaving. The proposed converter has identical switching
pattern for both boost and buck mode, and therefore can provide seamless characteristic at the mode transition.
A 3kW prototype of the proposed converter has been built and tested to verify the validity of the proposed
operation.
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Fig. 1 Circuit diagram of the proposed converter
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Table 1 Parameters of the proposed converter

Parameter Symbol | Value | Unit
Output power Po 3000 W
LVS voltage Vi 70~120 | V
HVS voltage Vi 400 \%
Clamp capacitor voltage Vee 200 \%
Switching frequency fs 50 kHz
Turn ratio N 2 turn
Clamp capacitance Ce 18 UF
Filter inductance Ly 20 uH
Leakage inductance Li 3 uH
Magnetizing inductance L 221 uH
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