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Fig. 1. SS topology circuit of WPT system

P o)

Fig. 2. Equivalent circuit of SS topology.
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Fig. 3. Required inductance at the transmission coil

relative to the transmission power.
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Table 1. Circuit parameters.
(fi<fy)  (f1>f) (f1=f2)
Transmission side inductance : L ; [uH] 50.0 50.0 50.0

Transmission side capacitance : C; [UF] 6.25 6.25 6.25

Receiving side inductance : L , [uH] 50.0 50.0 50.0
Receiving side capacitance : C , [UF] 6.25 6.25 6.25
Inductance of primary cable : I, [uH] 1.50 1.00 1.25
Inductance of secondary cable : I, [uH] 1.00 1.50 1.25

Tx side resonance frequency : f; [kHz] 8.87 8.91 8.89

Rx side resonance frequency : f, [kHz] 891 8.87 8.89
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Fig. 5. Phase shift of primary current.
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Fig. 6. Phase shift of secondary current.
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Fig. 7. ZVS operation due to phase delay of

primary current.

4.1. fi<sfr DB E

Fig. 5,6 £V fi<h OB A, EBIE WK %2 = B0 HLE
BEHICAEDLE D EEBEBRMNBERE/EICH L TEL
NI ERD, ¥, 20L&, XEBERLEZEERD
PrAEZE23 90° &7 D ZBRMASSIEN 1 70D,
4.2. fixfr DB E

Fig. 5,6 £V fi>h o6, BIRE KK % < BMN IR
BEHICA DY D L REER N BRE LIS L CHE A
N ERD, £, 20L&, REBHREZERRO
PrAEZE723 90° &7 D ZBRMANSIEN 1 70D,
4.3. fisfr DB E

Fig. 5,6 £V fi=h %6, BIREEK % < BMN IR
BEHICADE D L REBERNBIRELE & FRAHEE 2
DERNEN 1L Eed, £, ZoLx, BEERL
TERBHOMMEN 90° L0 ZBEMASSIEMNT L
5, €>T, r—=7N&aBRELRVWESGD SS Ik
WPT &~ A7 A & RRREIREIEL 2D,
4.4, [E RO LI F R B OREFRET

4.1~43 HORERNOTr—TNDA LV HE T X A%
ZE LTSS HFR WPT VA2 T AICBWT, EIFEEK
EZBEMBIEELKICAEDED L i>pOHE, LEE
PEAERNA L 72 0 HEAA N —F OREAE A
<, =T fich GG, EEBIRND BN E 2D,
REERNEBEREBLICT L CERMHEICARD &, X8
WAL NN—=FZDAA v FTIHEFig TOLIIZTAAL v F
WD EIE vee 3 0 & 72 o T2\ EIR i D IRALIR D
L7, A= D ZVS Bi{EE R LR EFEIZOR
DD, foT, EZEOLIREWE IO K/NEFEN A
HERDEIDICT—TNVEEZRFTHENEE LU,
5. ¢

A THERENIA YLV ABEY AT LBV T
B — 7 VN EIBEEICE 2 5B OV THRF

L7, SSHFRXD WPT v AT &R ELTr—7 1
DA VHE I X ARBMLUESMEEEZ AV T, Hib
KeEvIal—vaill WO ELELOTERE G
B/, BRAEEKEEZERIRBE O K/NEFKIC
HELURER, HEMLREEEAZEM L /hEL
RHEONCT—TNEERHTLLT, EEEBRN
BIRELICA L TENNIEE 2D, EEMA > N—H
D IVSHIEERT Z N bhroT,

DS N
[1] Mostak Mohammad, Eshet Tezera Wodajo, Seungdeog
Choi, Malik E. Elbuluk, “Modeling and Design of
Passive Shield to Limit EMF Emission and to
Minimize Shield Loss in Unipolar Wireless Charging
System for EV,” in IEEE TRANSACTIONS ON
POWER ELECTRONICS, vol.34, no.12, Dec 2019.

[2] Ahmed A. S. Mohamed, Andrew Meintz, Peter
Schrafel, Anthony Calabro, “Testing and Assessment
of EMFs and Touch Currents From 25-kW IPT System
for Medium-Duty Evs,” in IEEE TRANSACTIONS
ON VEHICULAR TECHNOLOGY, vol.68, no.8, Aug
2019.

[3] Tommaso Campi, Silvano Cruciani, Francescaromana
Maradei, Mauro Feliziani, “Magnetic Field Mitigation
by Multicoil Active Shielding in Electric Vehicles
Equipped With Wireless Power Charging System,” in
IEEE TRANSACTIONS ON ELECTROMAGNETIC

COMPATIBILITY, vol.62, no.4, Aug 2020.

[4] H. Hu, S. Duan, T. Cai, P. Zheng, “A Current-Sharing
Compensation Method for High-Power-Medium-
Frequency Coils Composed of Multiple Branches
Connected in Parallel,” in IEEE Transactions on
Industrial Electronics, vol.69, no.5, pp.4637-4651,
May 2021.

[5] H. Zhou, J. Chen, Q. Deng, F. Chen, A. Zhu, W. Hu,
X. Gao, “Input-Series Output-Equivalent-Parallel
Multi-Inverter System for High-Voltage and High-
Power Wireless Power Transfer,” in IEEE
Transactions on Power Electronics, vol.36, no.1, pp.
228-238 Jan. 2021.

[6] J. Shin, S. Shin, Y. Kim, S. Ahn, S. Lee, G. Jung, S.-
J. Jeon, and D.-H. Cho, “Design and Implementation
of Shaped Magnetic-Resonance-Based Wireless
Power Transfer System for Roadway-Powered
Moving Electric Vehicles,” IEEE Transactions on
Industrial Electronics, vol.61, no.3, pp.1179-1192,
March 2014.

[71 H. Hao, G. A. Covic, and J. T. Boys, “A Parallel
Topology for Inductive Power Transfer Power
Supplies,” IEEE Transactions on Power Electronics,
vol.29, no.3, pp.1140-1151, March 2014.

[8] R. Bosshard, J. W. Kolar, J. Mihlethaler, T.
Stevanovi¢ , B. Wunsch, F. Canales, "Modeling and n-
o-Pareto Optimization of Inductive Power Transfer
Coils for Electric Vehicles," IEEE Journal of
Emerging and Selected Topics in Power Electronics,
vol. 3, no. 1, pp. 50-64, March 2015.

[9] EAT A, SiVE—, “ERGEEE 52U & iR 2Eng 5 =
O —Hm”, B %% D, vol.135,10.6, pp.697-710,
2015.



