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Study of Electromagnetic Field Effects in Dynamic Wireless Power Transfer System
with Separated Double Circular Coils
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Radio waves are managed in the world that frequencies can be used effectively and mainly in telecommunications, which are a limited
resource. Since WPT transmits power in the air using electromagnetic fields a WPT system interference with telecommunications equipment and
other devices. This report investigates the electromagnetic environmental effects of the DWPT system. Two types of electromagnetic field
evaluations were conducted to ensure that the system does not affect other electrical equipment (Electro-Magnetic Compatibility), and the human
body (Electro-Magnetic Force). The results of the EMC evaluation indicate to keep the EMC limits even when 50 kW of power is transmitted per

vehicle. The maximum value of EMF estimates within the EMF reference even when 25 kW of power is transmitted per coil by placing near a

wheel.
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Fig. 1 SS topology WPT system for this experiment
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Table I Specifications of WPT coils

Air gap | 75 mm
Ground side
Outer winding 405 x 285 mm
Width of winding 45 mm
Turn number 14T
Outer ferrite 410 x 290 mm
Width of ferrite 50 mm
Vehicle side
Outer winding 185 x 185 mm
Width of winding 45 mm
Turn number 14T
Outer ferrite 200 x 200 mm
(AR i
: lmm 015 f '@I_vrlq e Borss ”@

=2 F—F I

Fig. 2 Measuring method for magnetic field of EMC
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Fig.3 EV and DWPT system for EVs.
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Fig. 4 Circuit configuration of a WPT system with reduced EMC
(a) Coils connected in series (b) Coils connected in parallel (c)
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Fig. 4 Coil layout for EMC measurement
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Fig.6 EMC measurement results at 85 kHz for different current

phase difference between coils
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Fig. 7 Bus used in the evaluation and the position of the coils to
the bus
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Fig. 8 Layout of the WPT system around the rear axle of the bus
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Fig. 9 Overview of EMF measurements

Table2 Measurement parameter of EMF

y 650,700 mm
Input power 1,5kW
X position -500 ~ 500 mm
Z position 0~ 1000 mm
Sweep interval 50 mm
Bus w/, w/o, Mimic Plate
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Fig. 10 EMF measurements (a), (b) W/ and w/o a bus at y=650
mm, PL=1 kW (c), (d) W/ and w/o a bus at y=650 mm, PL=5 kW
(e), (f) W/ and w/o a bus at y=700 mm, PL=1 kW (g), (h) W/ and

w/o a bus at y=700 mm, PL=5 kW mm, PL=5 kW with vehicle

simulation plate at z=400 mm
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