BRAF IZRMER BERRIFER HEAERE
SEEMIAE S 27 A DBHEEEFIETRIL &R A L% L 7 RYRAT

s+ 34 R LK E+ 24 Han Xu 28 5 BE

B Visualizing power transmission characteristics of WPT

»> Interoperability of WPT for practical uses

SAE J2954: International standard of WPT for EV

+Ground and vehicle system might be
different especially in public parking space

+The number of combination is large

» Constraints

Inverter voltage, Inverter current, Transmitter coil current, Phase

between current and voltage of the inverter

Suitable analysis method is necessary

> Divided analysis

Coupling and load analysis

» Visualized power transmission characteristics

Table: Circuit parameters and constraints
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» Coupling and load analysis o o . .
Ve (wL)? Feasibility of power transmission under constraints can be guaranteed if the Z,.,
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Power transmission can be intuitively evaluated
B Metal Object Detection in WPT
> Metal Ob_]ECt Problem ° Circuit Model Transmitting cmlH I /% Lo Receiving coil
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®  Fire hazards caused by metal overheating Voltage of search coil I and search coil T N
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> Previous Detection Method Us, = llszﬂ(l WMggy + [LwMyg5) T
° Active Detection Method : Camera radar, detection signal I
QO High Precision O NoDead Zone Total Voltage function of search coil, and search coil I (connected in reverse) Se;rclljfc-oil Metal object
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®  Passive Detection Method : Search Coil, Circuit Parameter AU = Uy = Usz =0 r+R (M251 MZSZ)l"'I]Ie“’(MeS1 MeSZ) 1
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Real part is only affected by the receiving coil. Imaginary part is only affected by the metal.
QO Cheap QO Cheap
$3 Dead zone $8 Low Precision \
$3 Affected by Coil Position $3 Affected by Coil Position The phase of AU; is only affected by the metal exists and will not be affected by the position of receiving coil

» Proposal Method

° Symmetric coil with phase detection

transmitting coil

Symmetric reverse connected coil
° Advantage
O  NoDead Zone
O  cheap
QO  High Precision
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Not affected by Coil Position

Unit: Degree

®  Simulation

= Metal height 2cm

= Mietal height dcm
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The phase of symmetrical coil total voltage is not easily affected by coil position, but can be affected by metal exists or
not. Until now, this method can detect coin size metal in WPT system.



