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High Efficiency Resonant Converter for Bidirectional Power Transfer

Jun-Hyoung Park’, Seung-Min Lee!, Eun-Soo KimT, In-Gab Hwang', and Young Su Kong2

Abstract - In this paper,

For achieving the high gain and resonant characteristics in both of the power flow

directions, a bidirectional resonant dc-dc converter with auxiliary switches is proposed. Auxiliary switches are
connected in the primary and secondary side of the bidirectional resonant dc—dc converter, respectively. A 800W
prototype bidirectional resonant dc-dc converter for interfacing the 400V DC buses in the energy storage
system is built and tested to verify the validity and applicability of this proposed converter.
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Fig. 5 Waveforms of forward operation mode
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Table 1

Forward mode

Design conditions

Voltage(Vin) 200Vpe ~ 280Vpce
Forward Power(P,) 800W(400Vpe/2A)
Switching / Resonant 71.06kHz ~140.7kHz /
Frequency(f/f;,) 100.23kHz

Reverse mode
Voltage(V,) 400Vpe

S00W(300V e ~400Vpe/2A~2.67A)
44.93kHz ~65.94kHz / 61.14kHz

Reversed Power(P,)

Switching / Resonant
Frequency (f/f,)

Table 2 Resonant converter parameters and devices

Self-inductance of primary
and secondary (L, L)

Leakage inductance of 1;%
and secondary(Li, N'Lp)

Equivalent inductance(Leq)
Turn ratio(N;/No)
Resonant capacitors
((:rl, (:rZ / Cr.'iy CrA)
Blocking capacitors
(CBI CBZ, CB.'%, CB4)
Main switches(S;,S2, Sz, Si)
Forward auxiliary switches
(Sai, Saz Sas Sar)

IC controller

81.4pH /160.4pH

10.44nH/9.52uH

18.84puH
85/12
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