Electrification Roadmap

REVOLUTIONIZING TRANSPORTATION AND ACHIEVING ENERGY SECURITY
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1.2 The Problem

o

The U5, economy i heavily dependent an ail, particularhy in our
massive transportation sector. Gdl price volatility, primarily driven
l'l',' -:"rl'*l.'li"::'!ll tecal events ITII'*'r:'!II'Iﬂ owr contral, has made our current

level of consumplion unsustainable,
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1.2.1 A Decade of Instability and Rising Oil Prices

Since 2003, rising oil demand in emerging markets, sl

w expansion of

global production capacity, and persistent geopalitical valatility have

combined to generate significant ail price valatility.
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PART TWO

Challenges &
Opportunities

O»  ZIOVERVIEW

n 2.2 BATTERIES & VEHICLES

B 2.3 cHARGING INFRASTRUCTURE

ﬁ 2.4 ELECTRIC POWER SECTOR

.Fllgﬁ 2.5 COMSUMIR ACCEPTANCE



PART THREE AMALYSIS OF THE GO&
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FIGURE 2B

Vehicle Configurations :

BTERMAL COMBUSTR0N EMOME VEHICLE
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Today's familiar hybrid-electric vehicles offer improved efficiency over
ithonal internal combustion engine automobiles, However, by incorporating
a larger battery and drawing electric pawer from the grid, plug-in ybrids and
I vehicles offer a step change improvement in vehicle efficiency.
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FIGURE 1P
Electrification Architecture
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The LL5. transportation system and the electric power sector are completely
separate today. The emergence of grid-enabled vehicles offers the possibility to
5'|I'I'IEHJ|IE these two systems for the first time, In doing 50, the transportation
systern would access the fuel diversity and price stability of the electric power
sector, thus substantially improving U5, energy security.
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FIGURE 2G
Lithium: Global State of Play
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Total identified world lithivm resources stand at around 13.4 million tons,
according bo USGS. Reserve esfimates must be understoed In the conbext of
demand, which has thus far reguired only the cheapest and most accessible
lithivm to be developed. Further, undike oil, lithium is recyclable. Though not
currently economical, once the vehicle fleet is electrified it may be economi-
cal to reuse 056 of the Bthium and aother melals in batteries.
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THE HETWORK OFERATOR MODEL
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FIGURE Z0 CUMULATIVE COST OF FUELIC
CHARGERS
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PART FOUR
Strategic
Deployment

4.1 OVERVIEW
4.2 DEMONSTRATION PROJECTS

4.3 PHASE ONE; 2000-2013
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1.2.5 Environmental Sustainability

The transportation sector is the single largest end-use emitter of carbon
dioxide in the United $tates, accounting for 34 percent of 2007 tota

emissions of CO,.
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FIGURE 30 CAR AMD LIGHT TRUCK SURVIVABILITY
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