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/1] Private Vehicle Charging Infrastructure
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AT bih F[fjf;ag,q‘ =

e Residential (majority) FERX(EHX)
o Satisfying consumer-driven home installation
process
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apartments and remote charge locations
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STANDARDS SUMMARY
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Charge Standards Summary
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SAE Charging Configurations and

Ratings Terminology
120V AC single phase A 200 — 450V DC
Configuration current 12, 16 Rated Current < 80 amp
amp Rated Power < 19.2kw
Configuration power |.44, A 200 — 450V DC
|92lew . Rated Current < 200 amp
240V AC single phase Rated Power < 90kw
Rated Current < 80 amp A TBD
Rated Power < 19.2kw
A TBD 200- 600V DC?
. Rated Current < 400 amp?
AC single or 3¢ ? Rated Power < 240kw?

Voltages are nominal configuration operating voltages,
not coupler rating.
Rated power is at nominal configuration operating voltage

and coupler rated current.
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Charging Power Summary

1 Phase AC / (32A) 14kW (64A)
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IEC 62196-2 Type 2 AC > China DC Mode 3 > China

> IEC 62196-2 Type 1 AC > IEC 62196-2 Combo TBD > EU
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Charging Standards Timing
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e China H[E
> Published

o EU F;m

K"

> |IEC 62196 Types 1,2, 3 publication September 201 | | %~ 11 F

IEC 62196 »[=L E[I, 2, 3E’~J7F51"§3Iﬁ’3 201 I¢9ﬁﬁﬁ7"f[J
o |EC 62196 DC publication June, 2012?
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e Japan HAK
o AC and DC defacto standards in place
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o SAE J1772™ AC LI & L2 published January 2010
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o SAE JI772™MAC LI & L2,DC L| & L2 publication December 201 |?
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 REGIONAL CHARGE

STRATEGIES AND
HARMONIZATION
POTENTIAL
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Harmonization Benefits

» China will be the largest market, has the opportunity to help lead the global
harmonization.
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» Harmonization helps to expedite the global acceptance of electrified vehicles
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> Helps local OEMs and components suppliers develop and participate in
global market.
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> Helps vehicle OEMs to develop common global components
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> Helps to develop common global infrastructure. Customer charging
experience the same globally, similar to fueling a vehicle with gasoline
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Harmonization Potentials
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* Regions with similar charge strategies have the most
potential to harmonize
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o AC charge strategy of China, US and Japan are very similar
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e Japan and US have harmonized AC charge standards
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> Charge coupler FEF T |
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Consequences of Not Harmonizing
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e AC charglng
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> Vehicle OEMs need to package different charge receptacles and
have different vehicle controls
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o Suppliers will lose the benefits of economies of scale.
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° Infrastructure cannot be shared
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> Costs are higher (vehicle and infrastructure) with no benefit to
customers
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e Similar issues for DC chargin ﬁg
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Thank you!
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