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Ʒ Future Electric Vehicle Charging

ƴ Electric Vehicles ̧Key Limitations
ÅDriving Range / Battery Capacity
Å Availability of Charging Stations
Å Time for Battery Re-Charging

ƴDrivers for Future Development
Å Battery Technology
Å Infrastructure Development
ÅCharging Technology

Nissan Leaf, 
www.nissan.com

UNIST, 
www.unist.ac.kr

Charge Point, 
www.chargepoint.com Network World, www.networkworld.com
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ƷWireless Electric Vehicle Battery Charging

ƴHigher Convenience & Usability
ÅNo Plug Required: Quick Charging
at Traffic Lights, Bus Stops, µ

ƴMore Frequent Recharging
Å Longer Battery Lifetime
Å Smaller Battery Volume&Weight

ƴReduced Fleet in Public Transportation
Å Shorter Time for Depot Re-Charging

Bombardier PRIMOVE, 
http:// primove.bombardier.com.

Delphi, www.delphi.com

Daimler & BWM, 
ww.daimler.com, www.bmw.de

Charge Point, 
www.chargepoint.com
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Ʒ EV Charging ̧Typical AC/DC Power Conversion Chain

ƴConductive EV Charging

ƴWireless EV Charging

ƶ Structure of a 3-ɮIsolated2-Stage High-Power BatteryChargingSystem
with High-FrequencyTransformer or IPT Transmission Coils
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Ʒ Electrical Ratings of Conductive EV Chargers

ƴSAE J1772 Definition (USA)
ÅAC Level 1: 120 V, 16 A
ÅAC Level 2: 204-240 V, 80 A
ÅAC Level 3: n/a
ÅDC Level 1: 200-450 V, 80 A
ÅDC Level 2: 200-450 V, 200 A
ÅDC Level 3: 200-600 V, 400 A

Ą 1.92 kW
Ą 19.2 kW
Ą Ó20 kW
Ą 36 kW
Ą 90 kW
Ą 240 kW

ƴIEC 62196 Definition (Europe, Int.)
ÁMode 1: 1x230 V / 3x400 V, 16 A
ÁMode 2: 1x230 V / 3x400 V, 32 A
ÁMode 3: 3x400 V, 32-250 A
ÅMode 4: Ò 1000 V, 400 A (DC)

Ą 7.7 kW
Ą 15.4 kW
Ą ü20 kW
Ą 240 kW

SAE J1772 Combo Connector
for AC or DC (Level 1-2)

Ʒ
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Ʒ Regulations & Standards for Inductive EV Charging (1)
ƴ SAE J2954 Wireless Charging Standard

(under Development, Nov. 2013)

ÅCommon Operating Frequency 85 kHz
ÅMinimum Charging Efficiency> 90%
ÅCharging Levels:     3.7 kW  (WPT1: Private Low Power)

7.7 kW  (WPT2: Private/Publ. Parking)
22 kW  (WPT3: Fast Charging)

Å Interoperability: Air Gap, Coil Dimensions,
Tolerance, Communication,
Receiver-Side Interface

Brusa, www.brusa.eu

Qualcomm Halo,
www.qualcommhalo.com

Å Safety Features: Foreign Object Detection,
Electromagnetic Stray Field

Å Validation Methods:Performance, Safety
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Ʒ Regulations & Standards for Inductive EV Charging (2)

ƴ ICNIRP 1998/2010: Guidelines for Limiting Exposure to Time-Varying EM Fields
Å Living Tissue affected by Power Dissipation caused by Electromagnetic Fields
Å Limitation of Human Body SAR (=Specific Absorption Rate, [W/kg])

by Limiting Electric and Magnetic Fields
ÅDistinction between ºGeneral Public» and ºOccupational Exposure»

Christ et al., «Evaluation of Wireless Resonant Power Transfer Systems 
With Human �(�O�H�F�W�U�R�P�D�J�Q�H�W�L�F���(�[�S�R�V�X�U�H���/�L�P�L�W�V���}��IEEE Trans. Power 
Electron., vol. 55, no. 2, 2013.

ƶ ICNIRP 1998/2010 Reference Values for B-Fieldƶ SAR caused by 8 MHz 4-Coil IPT System


