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New Control Method for the Current Ripple Reduction of 3-phase
Interleaved Bidirectional DC-DC Converter

Jae—Hun Jungl, Jihyun Kiml, Eui-Cheol Nho', Heung-Geun Kimz, and Tae-Won Chun®

Abstract

A new method for the current ripple reduction of a three—phase interleaved bidirectional DC-DC converter
1s proposed. The converter used in this study operates in discontinuous mode to minimize the switching
losses. All the switches are turned on at ZVS and ZCS conditions, and turned off at ZVS condition. The
charging and discharging power of the battery is controlled by varying the switching frequency while
maintaining the discontinuous mode operation. A 3 kW 20 kHz power converter is designed and implemented.
Simulation and experimental results show the validity of the proposed method. The proposed control method
can be used to reduce the battery ripple current significantly.
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Fig. 1. Circuit of V2G system.
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Fig. 2. Circuit of proposed system.
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Fig. 3. Current path in discharging mode.
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Fig. 5. Inductor current and battery current in 3-phase
operation.
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Fig. 6. Magnitude of current ripple versus battery voltage
in 3-phase operation.
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Fig. 7. Inductor current and battery current in 2-phase

operation.
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Fig. 8. Magnitude of current ripple versus battery voltage
in 2-phase operation.
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Fig. 9. Maximum output power of 3-phase and 2-phase
operating mode versus battery voltage.
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Fig. 10. Magnitude of current ripple in 3-phase and
2-phase operation versus battery voltage.
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Fig. 12. Simulation waveforms in case of 3.5kW load.
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Fig. 13. Experimental waveforms in case of 3.5kW load
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