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Proposal of a Wide Range Receiving Circuit Detection System Using N-Legged Converter
for Dynamic Wireless Power Transfer
Akihiro Okazaki*, Takehiro Imura, Yoichi Hori, (Tokyo University of Science)

In recent years, research on electric vehicles has been active due to environmental issues, and dynamic wireless power

transmission has been attracting attention because it can contribute to battery downsizing. A control method is important in terms

of safety and efficiency. In this paper, we propose a system for detecting a wide range of receiving circuits in a dynamic wireless
power transmission system using an N-Legged converter, which can be controlled arbitrarily for each circuit. The system is

verified by simulation.
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Table 1. Parameters for determining segment length.
Vehicle speed Vyenicte [KM/h] 100
Time to change lanes Eenange [S] 3
Transmission coil length Ly [M] 1.6
Ratio of coil length to spacing y 1
Number of coils to be scanned Nscan 12
Length of detectable range Lietect [M] 36.8
Length of segment w/o coil scan lsegmene [M] 83.2
Length of segment w/ coil scan Lsegment [M] 118.4
Length of charging lane Lpwer [km] 500
Number of detection coils w/o coil scan  Ngeect 6010
Number of detection coils w coil scan Njetect 4223
Reduction rate of detection coils [%] 29.7
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Table 2. Scan parameters.

Time to pass over one transmission coil try [Ms] 36
Receiving coil length Lpy [M] 0.6
tscan [Ms] 3

Tscan [Ms] 36

Urscan [M] 1

Scan interval per transmission coil
Time to finish scanning all transmission coils

Distance a vehicle travels during Ty,
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Table 3. Circuit parameters.

Input DC \oltage Ve [V 300
Operation frequency f [kHz] 85
Air gap [mm] 250
Primary compensated inductance Lo [1H] 18
Primary compensated resistance 1o [Q] 0.031
Primary compensated capacitance Cryp [NF] 195
Primary resonant capacitance Crs [NF] 32.6
Primary transmitter inductance Ly [1H] 125.45
Primary transmitter resistance rr [Q] 0.1
Secondary compensated inductance Lgo [1H] 18
Secondary compensated resistance Tro [Q] 0.031
Secondary compensated capacitance Cryp [NF] 195
Secondary resonant capacitance Crs [NF] 25.1
Secondary receiver inductance Ly [1H] 157.25
Secondary receiver resistance 1R [Q] 0.1
Load resistance R, [Q] 8.33
Current threshold I [A] 6
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Fig. 12. Simulation configuration.
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Fig. 13.  Situation assumed in the simulation.
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