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This paper provides the fundamental analysis of the propose three-phase inductive power transfer (IPT) system with 12 coils.
The six coils of them are transmission coils and others are receiving coils. Each phase consists of two coils, which are
differentially coupled. One of the coils is placed in opposite to another to cancel out radiative noise at far field. Moreover,
transmission coils on the primary side and the secondary side are placed in each 60deg. First, in this paper, design methods of the
three-phase IPT systems with a delta-winding and a star-winding are mentioned. Then the cancelation method of an unnecessary

magnetic coupling among the 12 coils is introduced. Finally, the cancelation method is demonstrated by the simulation.
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Fig. 1. Proposed three-phase IPT system with 12

coils.
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(b) Star winding
X2 T2 =12 aA VIEEMGE S 2T A
Fig. 2. Proposed three-phase IPT system with 12

coils.
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Table. 1.  Simulation conditions.
Parameters Symbol Value
Primary DC voltage Vbet 400 V
Secondary DC voltage Vbc2 400 V @rated power
Output power P 33  kw
Transmission frequency f 85 kHz
Coupling coefficient k 0.3
Primary inductance Lia 552  uH
Secondary inductance Loa 552  uH
Primary capacitance Cu1, Cut, Cwn 191 nF
Secondary capacitance Cu2, Cv2, Cv2 191 nF

Inverter output
voltage
Vi [V]
Inverter output
current
iu1 [A]
400
200
Rectifier 0
input voltage ,
Vuvz Viwz un2[V] ~2004
-400
waN0.9.9.9.9.9.9.0, ANAAIAAN
e YN NOOO0 CO0O0O000
T2 Iz w2 [A] 0NN NN M MM MNNMMMMMM M
400 3
Rectifier :
OULPUE VOIAGE 200t :
Voez [V] i | i i | i
0
0o 10 20 30 [us] 0 10 20 0 [us] 0 10 20 30 [us]

(a) Ideal (ka=0, kv=0, kc=0)
X 3

(b) With unrequired coupling (ka=0.3, k»=0.2, k:=0) (c) With proposed cancelation method (ks=0.3, kv=0.2, kc=0.1)
REREDF ¥ B FIEOKRIE

Fig. 3. Simulation results for verification of the proposed decoupling method for unnecessary magnetic coupling.
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Fig. 4. Unnecessary magnetic coupling v.s. power factor.
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