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3 Future Electric Vehicle Charging

Yy Electric Vehicles Key Limitations
A Driving Range / Battery Capacity
A Availability of Charging Stations
A Time for Battery Rgharging

y Driversfor Future Development
A Battery Technology

A Infrastructure Development
A Charging Technology

Nissan Leaf,
Www.nissan.com

www.unist.ac.kr Charge Point

www.chargepoint.co
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3 Wireless Electric Vehicle Battery Charging

— e

Delphi,www.delphi.com

Charge Point,
www.chargepoint.com

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

y" Higher Convenience & Usability
A No Plug Required: Quick Charging

at Traffic Lights, Bu,::.....z-“ !

‘“ll 'ii.i=.i;.“"l |

Yy MoreFrequent Recharging  — ol i b ﬂ
A Longer Battery Lifetime - -k ol 1 40 B
A Smaller Battery Volu&®@/eight R | =0 My :
y
A

Reduced Fleet in Public Transportation ‘
Shorter Time for Depot&earging e

Bombardier PRIMOVE,
http:// primove.bombardier.com.
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3 EV Charging Typical AC/DRowerConversion Chain

y" Conductive EV Charging

Yy Wireless EV Charging
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High-Frequency
Transformer

Off-Board i On-Board

EMI Filter

Output Filter

High-Voltage

3-Phase
Mains Battery
3-Phase High-Voltage
Mains Battery

EMI Filter

Output Filter

g ! 4
IPT Transmission  Tcolation
Coils

z Structure of a 33 Isolated2-Stage HighPowerBattery ChargingSystem
with High-Frequency ransformer or IPT Transmiss(oails

ETHzurich



=IC I~ Power Electronic Systems 8/185
I'— Laboratory

3 Electrical Ratings of Conductive EV Chargers

Yy SAB1772 Definition (USA) Yy IEC62196 Definition (Europe, Int.)

A AC Level:1120 Vv, 16 A A 1.92kW A Mode 11x230V/3x400 V, 16 A A 7.7KW
AC Level:204-240V, 80 A A 19.2kW A Mode 21x230 V/3x400 V, 32 A A 15.4kW

A AC Level:3/a A 020kw A Mode 33x400 V, 32250 A A 1120kw
DC Level:1200-450 V, 80 A A 36 kW A Mode4: 1000V, 400 A (DC) A 240 kW

A DQOLevel 2200450 V, 200 AA 90 kW

A DC Level:200-600 V, 400 AA 240 kW

Oh O e e o Sy 2y 2
0 Yo % % QP <o 50 % S P <p %o Power (kW)

500
\ \ \;};’hv. 3

= 400 = e

£ \ O

g 300 IEC Mode 3

3 \ i e R

(w)]

£ SAEAC Lv. 2 ——]

u T
N ® 0 TN SAE DC Ly, 1—
SAE J1772 Combo Connector SAEACLv. 1 B IEC Md. 1-2 (10) [ TEC Md. 1-2 (30)
for AC or DC (Levei2) % 100 200 300 400 450 500 600

Charging Voltage (V)
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3 Regulations & Standards for Inductive EV Charging (1)

Yy SAE J2954 Wireless Charging Standard
(under Development, Nov. 2013)

A Commomperating Frequergy kHz ﬁ
A Minimum Chargirigficiency 90%

) . INTERNATIONAL..
A Charging Levels:3.7 kW (WPT1: Private Low Power

)
7.7 KW (WPT2: Private/Publ. Parking)
22 kW (WPTS3: Fast Charging)

A InteroperabilityAir Gap, Coil Dimensions, A Safety FeatureBoreign Obje€etection,
Tolerance, Communication, Electromagnetic Striield
ReceiveBidelnterface A ValidatiorMethodsPerformance, Safety

4

Qualcomm Halo,
www.qualcommhalo.com

Brusawww.brusa.eu
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3 Regulations & Standards for Inductive EV Charging (2)

y" ICNIRP 1998/2010: Guidelines for Limiting Exposure to TVag/ing EM Fields
A Living Tissue affected by Power Dissipation caused by Electromagnetic Fields

A Limitation of Human Body SARpecific Absorption Rate, [Wykg
by Limiting Electric and Magnetic Fields

ADistinction between ©°Gener al Publ i c» and ©°0cc¢

Christ et al, «Evaluation of Wireless Resonant Pramsfer Systems
With HumafOHFWURPDJQHW LIEEE[B&% Randr /LPLWV }
Electron vol. 55, no. 2, 2013.

z SAR caused by 8 MHZAIl IPT System z ICNIRP 1998/2010 Reference ValuesHdrield
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