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Sensorless Transmitting ON/OFF Switching System in
Dynamic Wireless Power Transfer for Electric Vehicles
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Abstract A large amount of power loss due to power transmission while a receiving coil is not near
a transmitter can be a main issue in dynamic wireless power transfer system for electric vehicles. In
conventional researches, additional vehicle detection system using loop coils or other sensors has been
a solution for the problem by detecting the approach of vehicles. However, additional sensors can
increase troubles of installation and malfunction of the system. Therefore, a new vehicle detection
method which uses a transmitting coil itself as a sensor is proposed. The effectiveness of the proposed

system was verified by theoretical considerations and experiments.
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Fig.1 Equivalent circuit of magnetic resonance coupling
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Fig.4 Simplified equivalent circuit
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Table 1 Parameters of the experimental setup

Parameter ‘ Meaning Value
fo Operating frequency 100 kHz
Vs AC voltage source amplitude | 18 V
L Transmitter inductance 417.1 pH
4 Transmitter capacitance 6.03 nF
Ry Transmitter resistance 1.83 Q)
Ly Receiver inductance 208.5 pH
Cy Receiver capacitance 12.15 nF
Ry Receiver resistance 1.28 Q
L DC-DC converter inductance | 1000 pH
C DC-DC converter capacitance | 1000 uF
R DC-DC converter resistance 0.2 Q
fs DC-DC converter frequency 10 kHz
E Battery voltage 6V
Tscarch Searching period 10 ms
Thulse Pulse width 0.5 pus
Tith.on ON threshold current 300 mA (b) Enlarged view
lith-of OFF threshold current 25 A Fig.12 Primary voltage and current in search mode
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