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Leakage Magnetic Field Reduction Using Bilateral Adjacent Transmitting Coils and Vehicle-Body-
Emulated Verification in Dynamic Wireless Power Transfer

Ryoto Kobayashi, Takehiro Imura, Yoichi Hori, (Tokyo University of Science)

In dynamic wireless power transfer (DWPT), leakage magnetic fields generated by the transmitter and receiver coils
during high-power transfer can cause electromagnetic interference. This paper investigates a leakage magnetic field
reduction method that utilizes adjacent transmitter coils, which are not used for power transfer, as cancellation coils.
Both single-sided and dual-sided cancellation methods are considered. In a system using Double-LCC compensation
circuits, the leakage magnetic field reduction effect is evaluated by varying the amplitude ratio and phase of the voltage
applied to the cancellation coils. In the simulation, the peak leakage magnetic field over all azimuthal directions was
evaluated. The dual-sided cancellation method reduced the leakage magnetic field by 14.2-28.3 dB compared with
the case without cancellation, and the maximum leakage magnetic field was 68.30 dBpA/m, which was below the
reference value of 68.4 dBuA/m. In addition, a one-third-scale experiment was conducted with a vehicle mock-up.
The converted full-scale 25 kW equivalent results showed that, under appropriate conditions, the dual-sided
cancellation method reduced the leakage magnetic field by more than 10 dB and kept it below 68.4 dBpuA/m at the
representative measurement directions. These results demonstrate that the proposed method is effective for reducing
leakage magnetic fields in a practical coil configuration.
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Fig. 1. DWPT system under consideration
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Fig. 2. Double-LCC Circuit

Fig. 3 Positional relationship between coil and measurement position
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Fig. 4. Analytical model
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Fig. 5. Comparison of omnidirectional leakage magnetic field

using the optimal cancellation voltage.
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Fig.7. 1/3-scale experimental apparatus
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Fig. 8. Changes in the leakage magnetic field due to the

cancellation voltage phase.
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