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Review of inductive wireless power transfer technology for electric vehicles
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Abstract: The convenient and safe wireless power transfer technology plays an important role in promoting the
intelligent development of electric vehicles(EV). In this paper, aimed to the application scenarios of EV wireless
charging, the research of inductive wireless power transfer(WPT) technology is reviewed. Firstly, the structure
of EV WPT system is introduced, and its working principle is clarified. Secondly, the research status and key
problems of the technology are analyzed from three aspects: magnetic coupling mechanism, compensation network
and system control. Finally, the technical challenges faced by EV WPT technology are discussed, and its future

application prospects are prospected.
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Fig. 1 Structure diagram of EV IWPT system
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Fig. 3 Structure of the bipolar coil

DD £k Pl £t [7] —F 1 b >R H P A 2% 1B S 41 5k
BT SRR B BRI, (AR A HR A WL A 7E Xk
ARBAIDURFLRE D o 1H 2 XHlK F- w2 BE B9k
P& B K R 34%0, DDZk B AF (£ R &
T, MEDDL B I b, B s £ B 4
BKAIDDQL: Bl v LA R iZ AT A, [EHEE
HIAE, BIRPUR M1 1h 45 4 2 b8l LA — & L3,
TG IR A A% . AR 55 B I FH v w] 46 & 78 i fi
L2 R Y NS A DA WA I = 7V
IR AR A LA 54

3 FMEMLELE

FEIWPT R G, 4 T L BLRE & B i A TE 2k
B, T AE— UM QA T A0 £ B 2%, SE L

TEDAMATAPL UL e o e fR] B HLAD B2 T e D Y
AT A B AP o ARYE— MDA
PERA S A KB ERE T RAE, BB
RO LAsr ASS (#-th) | SP (&H-Jf) . PS

(JF-8) FnPP (If-JF) PURPRMZEEM", H
HER AN AP . Forr, 7 A o A R e
MU LI s C R Codyr I A — U M ) M 25 i
Z s LoRILy Sy W A Wi Al A LA S S5 £ BBl A 42 i 2%
B A i ch ER N B, MO L RIL, 2 ) H
s Z AR TR AL Z oA kil ]
B L

(c) PS#nP (d) PPint

El4 RARAFIMEFAIG IWPT REEH BRI
Fig. 4 Equivalent circuit of IWPT system with single capacitor

compensation topology
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Tab. 1 Output characteristics of the system with single capacitor compensation

|74
1 1
C=——, C=——
S8 YL T 0L
L 1
C-—— "= -
SP U oLL —o'M? T @'L,
LZ] 1
PS C — 1%re , C —
YoM re’Z, T @'l
B LL,-M’ c o1
1= ’ 2
PP Mz, +o? (L1, ~M*) 'L,

i IR U, SR 1, e
=1L S
%:%% TR A

GURERRE, U, =MV, /L, B R AR
GO, 1, = iV, / oM B AR
BBREERE, Uo =Nl /M SRR AR A
sudehat, 1 =—— M GO AR
N RTE S

34 @i bd| 2025 F5 4



W g7 i A TC R L RE e b AR DF Tt id

SCHR[ L] o SSHMEFR ML B T o e e %
by Z G e T A R . SCBRT12190 4 T FILHISP
AME LB R G R AR T T . X AV TE IR
B TE e HH AR (S A& Gofian i R ST, 5
BICH, MLkl A7 (0 w2 sl A2 2% i L e
U i =5 g O R R b B e s o O

MEE ARG R KRR, FTEXMN K
[ M I 7= e M 0 A B o /v PO [ e =1
BELPC M &6 40, 9 30 % 1 2% bl e O f gk, AN
[(oM)ry/r+r, 1%, bk o A 25 3 B2 R 45 4 £
T Rl I R X AN S5 tF . ER IR A A0 MR —
K I BT Y M SR AT A2, AN BE 2 AR SR Y
BE . FFRBEA AR b 2R AT AR B = ok 18] % BHt
Y S2 RN SR AT U YT, AR T IR 4
FEAE—A et B B, MDA I3 v 1] % B BT
2 30 R R 5 TR A = e R

BSR4 vk ] SR R R TR R A £
B, TR ok E K BRPLRY S, & A TIE
MBS R B B MBI EA RIS & FRER
U, 7 I AT DAAE 70 R S5 R0 B A Ml S 2% P s e P
PURE DL T, R — vk T B% BEL P Y S350 1 e 8 fe
PELHL, {H2& Tk B h0m&H, it R4
TEHEK

R E| PR R AMER A R RYE, RN R
XA T & A 24K B HEE R &b 2 4,
MLCFALCCHRI B SEoR, Hd, LAhH
BEAMME R C oM FRBRAME Y s C O B A

HLZY
o— YY Y\ |_°
° L ° L _| C
C C
—" J P——
o— —0 o

(a) LCHY

(b) LCCHY
5 EMMEREHRTD
Fig. 5 High order compensation network topology
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Tab. 2 The control type of IWPT system
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