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A 3.3kW Bi-directional EV Charger with V2G and VZH function

Se-Hyung Jung', Seok-Yong Hong® Jun-Sung Park', and Se-Wan Choi®

Abstract

This paper proposes a 3.3-kW bi-directional EV charger with V2G and VZH functions. The bi-directional EV
charger consists of a DC-DC converter and a DC-AC inverter. The proposed EV charger is suitable for wide
battery voltage control due to the two-stage configuration of the DC-DC converter. By employing a
fixed—frequency series loaded resonant converter as the isolated DC-DC converter, zero—current-switching can
be achieved regardless of battery voltage variation, load variation, and power flow. A 3.3-kW prototype of the
proposed EV charger has been built and verified with experiments, and indicates a maximum efficiency of

94.39% and rated efficiency of 94.23%.

Key words: EV(Electric Vehicle), V2G(Vehicle to Grid), V2H(Vehicle to Home), Bi-directional battery charger,
ZCS(Zero Current Switching), SRC(Series Resonant Converter)
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Fig. 2. Proposed battery charger.
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Fig. 1. Operating modes of the hi-directional battery
charger.
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TABLE 1
COMPARISON OF SWITCH VOLTAGE AND
CURRENT RATING BETWEEN 2-STAGE

CONVERTERS
Buck- Boost- SRC- SRC-
SRC SRC Buck Boost
Vspi 250V 410V 672V 410V
Isp1 132A 8.04A 6.4A 8.04A
Vs 250V 410V 672V 410V
Ismo 54A 54A 6A 54A
Vsmz 410V 410V 672V 410V
Ismz 12.6A 12.6A 768A 12.6A
VsLiz2 250V 410V 410V 410V
Ispi2 20.7A 12.6A 12.6A 12.6A
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Fig. 7. Battery charging and discharging profile.
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DESIGN SPECIFICATION OF THE PROPOSED
BATTERY CHARGER

Output Power 3.3 kW
Grid Voltage 1-Phase 110 / 220 Vi
Battery Voltage 250 T 410 Vg
Power Factor > 099
Current THD < 5%
Voltage THD < 5%
Operating Mode || Charging / V2G / V2H
N, i N, 1:1
L 3 uH
Ly 2 mH
G 022 uF
Li 24 mH
Cr 5 uF
Lg 354 mH
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Fig. 9. Waveforms of the proposed battery charger
during charging mode (Vi = 410V).
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Fig. 11. Waveforms of the proposed battery charger
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