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Comparing investigation for a Bi-directional Isolated DC/DC Converter
Using Series Voltage compensation
Satoshi Miyawaki, Student Member, Jun-ichi Itoh, Member, Kazuki Iwaya, Member

This paper discuss for a bidirectional isolated DC/DC converter using series compensation. The proposed converter consists of

a high efficiency resonance full-bridge converter and a series converter. In this paper, four types of the auxiliary circuits are

investigated based on the loss analysis. The relation between the loss element and efficiency characteristics is clarified. The

validity of the proposed circuit was confirmed by loss analysis, with a maximum efficiency of over 94% at 2kW.
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Fig. 1. Power flow diagram of the isolated DC/DC converter
using the series voltage compensation.
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Fig. 2. Circuit diagrams of the proposed circuit.
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(a) Step down chopper + Full bridge. (b) Full bridge.
Fig. 3. Circuit diagrams of the auxiliary circuit.
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Fig. 4. \oltage waveforms of the proposed circuit.
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Fig. 5. Comparison between the experimental results and the

calculation results by the primary voltage compensation.
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Table 1. Calculation parameters for bidirectional isolated
DC/DC converter.
Element Symbol Value
Input voltage Vi 36~60V (typ. 48 V)

Output voltage 2] 284 ~476 V (typ. 380 V)
Rating power Pou 2000 W
Switching frequency fow 100 kHz
Wire turns (main trans.) | Ny : Ny 1:8
Wire turns (auxiliary trans.) | Nu; : Nao 2:1
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Fig. 6. Calculation results of the input voltage compensation
(Vin=48V+25%, V,,=380V).
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Calculation results of the output voltage compensation

(Vin=48V, V,=380V+25%).



