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Contactless power supply system for electric vehicle driving with magnetic
field leakage reduction function
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Satoshi MIYAHARA Hidetoshi MATSUKI  Syu SASAKI

Abstract: The European policy of converting all conventional vehicles to electric vehicles
(EVs) by the year 2040 is now becoming global. However, to promote and realize this
policy, several issues must be addressed. Some of the major drawbacks include the issue
of cruising distance being dependent on the battery capacity and the issue of charging
time associated with conventional power supply systems. In this study, a contactless
power supply system is proposed for EV driving as a solution to address these issues. The
proposed system addresses the issues of cruising distance and charging time by supplying
electricity during both stoppage and driving. In this study, a configuration comprising
eight booster coils was designed for addressing the issue of magnetic field leakage that
occurs in contactless power supply systems during EV driving. A small model of the eight
booster coils was developed, and the model’s validity was verified. Furthermore, by
employing the developed scale model, magnetic field leakage of the proposed system was
compared with that of existing systems for demonstrating its usefulness.
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Fig. 1. Contactless power supply diagram while
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Fig. 2. Endless drive method schematic
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Table 1. (a) Result of feeding on 1/5 scale

lin[A] | Pin[W] | lout[A] | Pout[W]| nl[%]
4.58 8.21 0.99 1.00 12.18
6.52 15.50 1.42 2.00 12.90

Table 1. (b) Simulation results on 1/5 scale

lin[A] | Pin[W] | lout[A] | Pout[W]| n[%]
4.61 8.21 0.99 1.00 12.18
6.54 15.90 1.42 2.00 12.58

1/5 A —) LT, ZhENEL, KW J3To
HE 7o T-T28, 1~2W TO/EL L. 32l
— ARV THFEB EFRIEEORE RAEEDLZEN
T&T-.

Table 2. (a) Result of feeding on 1/3.75 scale

lin[A] | Pin[W] | lout[A] | Pout[W]| n[%]
2.17 7.80 0.91 5.00 64.10
3.07 15.50 1.29 10.00 64.52
3.77 23.4 1.58 15.00 64.10

Table 2. (b) Simulation results on 1/3.75 scale

lin[A] | Pin[W] | lout[A] | Pout[W]| n[%]

2.16 7.69 0.91 4.94 64.24

3.05 15.41 1.29 10.00 64.89

3.77 23.36 1.58 15.12 64.73

1/3.75 24—/ T, 5W, 10W, 16W I2BIT
HINGA—=HDPNEELToT. P32l —arbE
BN BT LICIZIE RS OfS RE2BL2 80
T&T-.

Table 3. (a) Result of feeding on 1/3 scale

lin[A] | Pin[W] | lout[A] | Pout[W]| n[%]
1.47 6.67 0.91 5.00 74.96
2.07 13.22 1.29 10.00 75.64
2.55 19.94 1.58 15.00 75.23
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Table 3. (b) Simulation results on 1/3 scale

lin[A] | Pin[W] | lout[A] | Pout[W]| nI[%]
1.37 6.17 0.93 5.18 84.02
1.94 12.32 1.20 9.42 76.47

2.4 18.72 1.6 14.40 | 76.92
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