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Scenario & Goal:

First WPT prototype (2013-2014)

] - -

Litz Wire IGBTs Semikron drivers

x Unidirectional
< 20 kHa ABENGOA

x 3.7 kW
Second WPT prototype (2015-2017) ~N

x Bidirectional

x 85 kHz ABENGOA
x 7 kW
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Scheme
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x Power Electronics for power transfer at 85 kHz (Recommendations SAE J2954)

x Bidirectional systems.
Symmetric compensation topology

(Series-Series)

x Control system
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Coilconstruction

Design based on an iterative algorithm with the main goals:

x Maximize the efficiency of the system h

_ _ Number of turns primary and
x Reduce the costs of thatzwire — secondary coils

x Avoid bifurcation
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Coilconstruction

Secondargoil
( 0.5x0.5m?,
14 turns,
20 mn¥)

Primarycoil
(0.75x0.75 A,
11turns,
20 mn¥)
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Powerelectronics

SiC MOSFET
(switching frequency and power)

CREE KIT8020CRD8FF1217P-1
with C2M0080120D

Controller

Intel Edison + PIC16F18344
(Phyton)
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Communicationsystem

The controller has a Low Energy Bluetooth module

il
I

oy [
ulif e s— L

%
CONTROLLER COMTROLLER
loc Link L OIS CHARGING MODE

( ELECTRIC “i

. VEHICLE
ED:I':.TEE:IER m:i’lt[;cﬁn 1 l:nl.s o m:zf{u:ﬁn I

DC-LINK —l l | T —

. DC-LINK
DC I | 1 bC T. |
GRID 9 | g |
Ac I AC - |
"I‘ o I
SERIES I SERIES

Co MPENISATIIZIN 1 COMPENSATION ]H]"[”] |
I
I
I
I

Maximum distance: 30 m
Communication rate: 24 Mbps
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ExperimentalResults

Electrical features of the WPT system

Frequency 85 kHz
Primary coil dimensions 0.75m x 0.75m
Cross-sectional area of the primary coil wire 20 mm?
Resistance of the primary coil (Ry) 195.6 m{)
Self-inductance of the primary coil (L) 2405 uH
Secondary coil dimensions 0.5m x 0.5m
Cross-sectional area of the secondary coil wire 20 mm?
Resistance of the secondary coil (R3) 143.1 m()
Self-inductance of the secondary coil (L;) 2306 uH
Distance between coils assumed in the design (gd) 0.2 m
Compensation topology Series-Series
Capacitance of the primary side (C;) 17.05 nF
Capacitance of the secondary side (C3) 15.88 nF
Load resistance 24 )
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Experimentalresults chargingthe EV
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Experimentalresults discharginghe EV¢ injectingto the grid
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Power: 2.65 kW
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