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Design Analysis of 22kW Wireless Charging System for EV Based on
Universal GA

Dong-Woo Hyun, Chang-Yeob Chu, Ki-Bum Park
Korea Advanced Institute of Science and Technology

ABSTRACT
2 =EodlAe SAE  J2954 %ES 7IREe R 22kWE 800V

A71Ae2E 39 A FAAAESE AdAst . E43

lo] g% Double-Sided LCC} LCC-Series

22kWH 3¢ Fd SHA|2de A get

EZZAE 4] 7|8k #4115 g3 dAsta AA Args 1L

A 2 WA R I EE AA S wix etz

EYoldos FYoA WA= AR/ 2B D A &
S A% 188 +HE A AA WEgS Aleksh

1. ME

= A Z}%"} 712 @3l A W7 AsAke]
= AE J2954% @A 1L1kVAF ol3fol dhafAnt
A 7)Ee “}%5101 ol Aol akxgt 800V uiE E] 7}
A48 A7) AsAE FAN] A 2kWHF T FAA
Jg_g}\:} 2 =X oﬂ/ﬂ: _‘j_FJ 19
95 ¥ 19 WPT2 (7.7kVA) =Y
I} WPT4 (22kV ) tAS o] ALAT mdS AHget
of g AHEE Y 23S 24 YERIRen F 23
5 A9 79L Universal GA (Ground Assembly)E, 4
Ak 798 VA (Vehicle Assembly) WPT2/Z3 ¢ 22kW+H
Alzdle]  ARslesE A IS ARSI £
Double-Sided LCC% LCC-Series B3 2E EAsle] Y
o] A{F 2EH2E VNte R Bd S HASE § lon A
et 2o B Rs AR FHon AEy ek
AZE vtg o2 Universal GA 7|4k 22kWH F4 SHA 2~
HS 1E8E ] s A WgS Albeiet

2. B2
2.1 Double-Sided LCC
a9 2 ()9 Double-Sided LCC RA32E 33 Fu4|

:

4 o

[t

A EAR W A4 (DF 2e Haol THd &9 AF 1,
YeRe], Buck ZAWE e S Afie 4 29 2k
k LILZ UAB
L,=—7-—"= 1)
2o LyLy
I k \ L LZ I/77nk1 link2 (2)
batt wr‘LflLf‘Z V;)utt

= 4 (33} i Double

AfE A @e 2

AW LCC T2 $AW =
Sided LCC BA}3| 9] 2 =2

L
e
:1m

. " sesscescsscsccscccscscssccscscsscssss | L Tvatt
Grid
~ X x° EJ; +
.
S W ﬂ_=='r.,L  CTF VT
~ Y E -
—_— B
I}t pr—ode—ref [PI}=Ode—ref
O3 1 22kW2 3T FM STAIAH
Fig. 1 22kN 3-Stage Wireless Charging System
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Table 1 SAE J2954 WPT2/Z3
VAWPT2/Z3 P
N

Tx @ Universal GA
Rx : VA WPT2/Z3

Universal
GA
- X-axis Y-axis VA to GA
Misalignment (mm) 100 ~ 100 e 170 ~ 250
Operating Frequency 79 ~ 90 Coupling 007 ~ 02
(kHz) (Nominal 85) Coefficient ) )
Maximum GA Inverter Maximum GA Coil —
Output Current 40 Arms Current ™ Amms
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Fig. 2 Equivalent Circuit of High-order Compensation Network
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(a) Double-Sided LCC-Coil A (b) Double-Sided LCC-Coil B
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Fig. 3 Current Stress on Primary and Secondary Coi l
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Table 2 WPT Coil Combinations
Coil A Universal GA (Tx) L 40.3 nH
VA WPT2 (Rx) L, 43.3uH
Coil B Universal GA (Tx) L 40.3 uH
Proposed VA WPT4 (Rx) L, 86.6
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Table 3 Wireless Charging System Parameters

Link Voltage Vgin k1 800V Uginko 800 ~ 1200 1V
L 16.4uH L 19.6 uH
: /1 ‘f2
Double—-Sided
. C, 214nF C, 179nF
LCC (Coil A) n u 12 &
a 146nF G 148nF
L 18.3uH L, 25.3 uH
Double-Sided a !
. C, 192nF C, 139nF
LCC (Coil B) n " 12 "
G 159nF G 57.2nF
110 96
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Fig. 4 Current Stress on Coil(left) and Efficiency of IPT System(right)
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