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What is Vehicle
Electrification?
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Functionality

Drive
System

Engine Assist

e AFM/VVT e Engine off e Full regen ® Plug-in ¢ Full-function * 100% pure

e SIDI during braking rechargeable electric drive electric range

* 2-Step Lift deceleration and ¢ Engine cycle * More electric e Initial pure e Energy storage

e D/S Turbo atidle optimization drive during electric range in a battery

* 6/8 speed AT e Limited regen e Electric launch charge- « Significantly « No exhaust

o dDCT braking e Limited pure depletion reduced emissions

e HCCI e Electric power electric drive e Reduced refueling

e Stop/Start assist ¢ Engine downsize refueling
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Mechanical Engine Dominant Blended Electric with All Electric


http://www.automotorblog.com/wp-content/uploads/2011/09/cadillac-escalade-1.jpeg

History of Vehicle Electrification
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WAVERLEY AU ’Oh!OB[LE DEPT.
Indianapolis, Ind.

New York Branch, 91 Fifth Avenge

1902 Waverley Electric
Automobile

Ayrton & Perry’s Electric
Tricycle of 1882
Believed to be the first road
going electric vehicle

Indianapolis, Indiana.

| W Automobiles

ELECTRIC GASOLENE

In Sixth Year of Successful Service.

OLUMBIA ELECTRIC TONNEAU

This is our lll(\l model of <Iumr vehicle, embodying the most
successful 1i construction. Its ius on each
battery cha aximum speed fourteen
miles per he e, and in its place may be
substituted nhu a bro ui seat for two passengers, a rumble or a
hamper for luggage.

Write for 1901 Illustra,

ted Catalogue and Price List.
ELECTRIC VEHICLE COMPANY, HARTFORD, CONN.

Western Agency and Showrooms, No. 267 Wabash Avenue, Chicago, lIl.

The 100 Mile
Fritchle Electric

The Only Electric Guaranteed to Go 100 Miles on One Charge,

MODEL “A"™ VICTORIA PHAETON,

d"‘::; Vietorin hu;tvn :“bmrn ere, s an ideal lady's carriage for
country use. Its artistic and Impresaive Ny G-h. 1ts superb
m.lnun: ng' m:“lllmu mnke it the most

publie.

Harry L. Cort, Sole Agent
Moore Theatro, Phome Main 6103

Can deliver 10 days after order is placed. Guaranteed inat de-
memlauwmm mmyurmm..-dmd

1902 Columbia Electric

Fred Allison on
Ford Experimental EV (1913)

1908 Victoria Phaeton

1910 Baker Electric




Why Is Vehicle Electrification Happening Now?

Price Stability Energy Security

«  Electricity offers stable * Electricity utilizes local energy sources

energy costs compared to oil . Diversify transportation energy needs
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Government Regulations Sustainability
« CAFE, CO2 «  Global warming

EPA and NHTSA Set Standards to
Reduce Greenhouse Gases and
Improve Fuel Economy for Model
Years 2017-2025 Cars and Light Trucks
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Challenges Facing Widespread Vehicle Electrification
Cost, Reliability, Infrastructure, Customer Acceptance

mm) Jeff Sakamoto

“Keeping up with the increasing
demands for electrochemical
energy storage”

Matt Willard

“Stronger, Lighter, and More
Energy Efficient: Challenges of
Magnetic Material Development
for Venhicle Electrification”

- Energy Storage
Systems

= Electric Drives &
Power Electronics

- Electric Grid

Infrastructure Arindam Maitra

“Preparing the Distribution Grid
to Embrace PEVsS”

- Customer ‘ Rahul Mangharam

Acceptance “The Car and the Cloud: Remote
Automotive Controller Unit
Diagnostics Testing and
Reprogramming”



