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1. FEDERAL POLICIES

2. INTERNATIONAL COOPERATION
CLEAN ENERGY MINISTERIAL (CEM)
US-CHINA CLEAN ENERGY COOPERATION

3. MICHIGAN FUNDING (ARRA)

SUPPLEMENTAL

1. ISSUES

Cost

Charging

Consumer Needs/Attitudes

Vehicle Use

Survey (Consumer Reports, EPRI )
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1. American Recovery & Reinvestment Act (ARRA)

2. Vehicle Technologies Program (VTP)

3. Advanced Technology Vehicles Manufacturing Progra m
(ATVMP)
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TOTAL - $16.8B (DOE/EERE)

TRANSPORT: $2.8B

Advanced Battery Manufacturing Grants - $2B
Transport Electrification/Education - $400M
Clean Cities (Alt Fueled Vehicles Pilot) - $300M
Vehicle Technologies Program - $110M

Fuel Cell Markets- $41M

PHEV: $2.4B
$29 B Energy Efficiency

$21 B Renewable Energy
$10 B Grid Modernization
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FY 2010 FY 2011
Approp Request

Other DOE Vehicle Activities

Activity
($in ($in
Millions) | Millions) « VT ARRA Activities $2.8B
Batteries and (48 project selections announced,
Electric Drive 101 121 including Battery
Remmton Manufacturing, Electric Drive
Vehicle and Components and
S atam 44 44 Transportation Electrification
Simulations & P
Combustion 57 58 « ATVM Loan Program $25.0 B
Materials 51 51 * Other DOE
Fuels Technology 24 11 » Office of Science
Deployment 33 41 * ARPA-E
« Office of Electricity
TOTAL 311 325
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Transportation Electrification Demonstration Projects

8 Grants ($360M) - Coordinated deployment electric-drive vehicles & charge infrastructure
13,000 electric-drive vehicles - light, medium, heavy-duty (9 OEMS)
20,000 Level 2 (240V) charge sites residential, commercial & public locations
350 Level 3 (500V) chargers
Collect operational data re use, charge, grid impact

10 Grants ($40M) — Education programs (15t responders, graduate, college, mechanics)

“IM Plug-In Hybrid Cars on the Road by 2015”
- Candidate Barack Obama, Lansing, Ml (Aug 4 2008)

“Half of all cars purchased by the federal government
will be plug-in hybrids or all-electric by 2012”

- Barack Obama (Aug 4 2008)
o 20 battery manufacturing plants

_ * 10 electric drive manufacturing plants
$7,500 tax credit to purchase PHEVs
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Sacramento
Nashville/Knoxville/

—— = — Chattanooga, TN
H Elizabethtown, KY
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e Cell materials & fabrication = 75%
PHEV battery cost

 To lower costs need new materials
with increased energy density (to
lower material needs, cell count,
cell/pack hardware)

U.S. Advanced Battery Manufacturing
Global Capacity
Today: 2%
With ARRA & private investment...
By 2012: 20%
By 2015: 40%

Lithium-lon Battery Manufacturing 2009

(consumer electronics)

u.s.
1%

Other 2%

/_/,,
South // \

Korea ‘/ 27%
{

Japan

China
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$1.5 Billion for Advanced Battery Manufacturing for Electric Drive Vehicles
“Commercial Ready Technologies”

Material Cell Cell R

Awards Supply Components Fabrication ecycling
» 9 Battery Pack or

Cell Manufacturing Lithium Supply Separator Prod.  Iron Phosphate  Iron Phosphate  Lithium Ion

Chemetall loar Al23 C

ANELEE Foote Bc_&g;;ga TORCO
+ 10 Mate_rlal Cathode Material Electrolvte Prod. Nickel Cobalt Metal Nickel Cobalt Metal

Production Awards A123 Novolyte i1 Jor

. BASF 4 SAFT :

+ 1 Recycling Award Toda e EnerDel EnerDel

imeline Anode Material

: Cell Cases Manganese Spinel  Manganese Spinel
EnerG2 : ;
December 2011 - Pyrotek HAT Waterbury CPLLG GM
FutureFuel . DOW-Kokam DOW-Kokam

Battery Manufacturing
Capacity of 50,000

: Advanced Lead
PHEV Batteries (10 Acid Batteries
Kilowatt-hours) Exide
2015 _ Battery East Penn

Manufacturing
Capacity of 500,000

PHEV Batteries (10
9




DOW%KOKAM

BATTERIES

EAST PENN
manufocturing co.. inc.

LA Ames Syitaens
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Location

Holland, Mi
Lebanon, OR

Romulus &
Brownstown. Ml

St. Clair & Holland, Ml

Brownstown, M|

Jacksonville, FL

Midland, Ml

Bristol, TN &
Columbus, GA

Lyon Station, PA

Indianapolis, IN

Total
Investment

$600 M

$500 M

$390 M

$236 M

$191 M

$490 M

$70 M

$98 M

$180 M

A T A

Pack
Assembly

(S

C O KK

Description

Li-lon: Nickel Metal Cobalt

Li-lon: Iron Phosphate

Li-lon: Mixed Manganese

Li-lon: Nickel Metal Cobalt

Manganese Spinel

Spiral Wound AGM and Flat Plate
Batteries

Advanced VRLA and the Ultra
Batteries

Li-lon: Nickel Metal Cobalt

10
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Elyria, OH
Goose Creek, SC
Sanborn, NY
Batesville, AR
Zachary, LA
Buffalo, NY & Metropolis, IL
Charlotte, NC & Aiken, SC

Silverpeak, NV & Kings Mtn., NC

Albany, OR

Holland, Ml

Lancaster, OH

Lebanon, OR

$50 M

$70 M

$23 M

$25 M

$41 M

$55 M

$101 M

$60 M

$28 M

$10M

$19M

$26 M

Cathode

Cathode

Anode

Anode

Electrolyte

Electrolyte

Separator

Lithium

Carbon

Cell Casing

Recycling

Separator

Production of nickel-cobalt-metal
cathode material for Li-ion batteries

Production of nickel-cobalt-metal
cathode material for Li-ion batteries

Production of carbon powder anode
material for Li-ion batteries

Production of high-temp anode
material for Li-ion batteries

Production of electrolytes
for Li-ion batteries

Production of electrolyte salt
for Li-ion batteries

Production of polymer separator
material for lithium-ion batteries

Production of battery-grade lithium
carbonate and lithium hydroxide

Production of high-energy density
nano-carbon for ultracapacitors

Manufacturing of precision aluminum

casings for cylindrical cells

Hydrothermal recycling of Li-ion
batteries

Production of battery separators for

HEVs and EVs

11
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Award DOE Project Project Focus
Recipient Award | Locations

Wayne State $5M Detroit, MI *Educational programs for: Graduate, Undergraduate and Secondary
University Warren, MI Students; Teachers; Technicians; Emergency Responders; General
Public
+Partnering with: NextEnergy; Macomb Community College

Michigan $2.98M Houghton, MI *Educational programs for: Graduate, Undergraduate and Secondary
Technological (Western Upper Students; General Public
University Peninsula of MI) *Partnering with: Argonne National Laboratory; AVL; GM; Eaton;

Horiba; MathWorks; Schweitzer Engineering Laboratories; Woodward

University of Michigan ~ $2.5M Detroit, M *Educational programs for: Graduate, Undergraduate and Secondary
Ann Arbor, Ml Students; Teachers; General Public
Dearborn, M +Partnering with: University of Michigan — Dearborn; Kettering
Flint, MI University;, Ford; GM; Chrysler; Eaton Corp; DTE Energy; Mentor

Graphics; Ballard; Quantum Technologies; A123 Systems
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Vehicle Technologies Program (VTP)

http://wwwl.eere.enerqy.qgov/vehiclesandfuels/

“VTP developing energy efficient and environmentally-friendly highway transportation technologies
to use less petroleum. Long-term: develop "leap frog" technologies that provide Americans with
greater mobility and energy security while lowering costs and reducing impacts on environment.”

Program Areas
1. Hybrid & Vehicle Systems

2. Energy Storage

3. Power Electronics & Electrical Machines
4. Advanced Combustion Engines

5. Fuels & Lubricants

6. Materials Technologies

7. Analysis & Tools

8. EPAct Transportation Regulatory Activities
9. Clean Cities

10. Research Partnerships

Strategic Areas

Vehicle Electrification
High-Efficiency Engines
Advanced Lightweight Materials
Fuels and Lubricants
Deployment and Education

akrwnhpE
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Advanced Technology Vehicles Manufacturing Program (ATVMP)

Program Loan AmounﬂJobs (created/saved)] Agreement Datef{ Project #§
Ford Motor Company $5.9 billion { 33,000 Sept 2009 13
Fisker Automotive $529 million{ 2,000 Apr 2010 2
Nissan NA, Inc. $1.4 billion { 1,300 Jan 2010 2
Tesla Motors $465 million 1,500 Jan 2010 2

* Energy Independence & Security Act of 2007 (EISA) (Section 136)

o $7.5B appropriated (9.30.2008) to support $25B (max) direct loans

* Reequip, expand, build manufacturing plants re advanced vehicles, components.
e $10 million to DOE to administer program

* Higher fuel economy (125% of 2005 base year CAFE standards)

* Loan not intended to finance R&D costs

15
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CLEAN ENERGY MINISTERIAL

First-ever Clean Energy Ministerial (CEM) convened ministers from 23+ countries and

EU to discuss policies and programs that advance transition to clean energy technology.

2"d CEM in United Arab Emirates April 2011. — Washington, DC July 19-20, 2010
11 INITIATIVES

Bioenergy Working Group

Carbon Capture Use and Storage Action Group

Clean Energy Education and Empowerment Women's Initiative
Clean Energy Solutions Centers

Electric Vehicles Initiative

The Global Superior Energy Performance Partnership
International Smart Grid Action Network

Multilateral Solar and Wind Working Group

Solar and LED Energy Access Program

10 Super-Efficient Equipment and Appliance Deployment Initiative
11. Sustainable Development of Hydropower Initiative

©CONOoOOkWNE

Initiatives will avoid need to build 500+ mid-sized power plants in 20 years, promote EV
deployment, support global market for RE and CCS technology, bring solar lanterns to 10M
people without access to grid electricity by 2015, encourage women to work in clean energy.

16
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CEM: Electric Venhicles Initiative (EVI)

Government dialogue on development & deployment of EVs. Implemented through
Advisory Group. Participants met at Paris Motor Show October 2010, EVS 25
(World Electric Vehicle Sympoisum & Exposition) in Shenzhen, China November
2010 (update?); outputs to be announced at Shanghai Motor Show in Spring 2011.

* Ministers reaffirmed prior targets for EV deployment to spur 20M by 2020 (IEA).
* China, France, Germany, Japan, South Africa, Spain, Sweden, US. IEA is partner.

1. Pilot Cities — public transport & government use. (Shanghai & Shenzhen)
2. Public Investment
3. Information Sharing. ISGAN link re EV interconnection

17
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CEM: International Smart Grid Action Network (ISGAN )

Accelerate development & deployment of SG. SG technologies promote RE growth, help consumers
and businesses better measure and lower energy use, speed introduction of electric vehicles .

Smart grid policy, regulation & finance

Standards policy

Pre-competitive technology research, development & demonstration
Workforce skills & knowledge

Engagement of smart grid users & consumers

akwnhE

Activities

1. Smart Grid Technology Roadmap (15 phase issued at Korea Smart Grid Week)
2. Forum to discuss standards for infrastructure and charging re plug-in EVs

3. Case studies re early SG deployments

Partners discussed formal establishment of ISGAN November 8-9 at Korea Smart Grid Week.

Australia, Belgium, Canada, China, EU, France, India, Italy,
Japan, Korea, Mexico, Norway, Russia, Sweden, UK, US ($4B)

& %'(0* ) 18
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US-CHINA CLEAN ENERGY COOPERATION

Barack Obama and Hu Jintao announced far-
reaching package of measures to strengthen
cooperation between US and China on clean
energy. Beijing (November 17, 2009)

=

U.S.-China Clean Energy Research Center
U.S.-China Electric Venhicles Initiative

N

U.S.-China Energy Efficiency Action Plan
U.S.-China Renewable Energy Partnership
21st Century Coal

Shale Gas Initiative

U.S.-China Energy Cooperation Program

NOo Ok

19



Representative
of (GERMNMAN
Industry +Trade

n ll# $ n

US-China Electric Vehicles Initiative (EVI)

The leaders emphasized their countries’ strong shared interest to accelerate
deployment of electric vehicles to reduce oil dependence, cut GHG
emissions and promote economic growth.

Joint Standards (Plugs, Test Protocols, Product Standards)
Joint Demonstrations (12+ paired cities)

Joint Technical Roadmap (multi-year, R&D, Manufacture, Use)
Public Awareness & Engagement (annual workshop)

W=

US-China Electric Vehicle & Battery Technology Workshop (Aug 30 — Sept 1, 2010)
 Researchers from China and US at Argonne National Laboratory. Sponsored by
US Department of Energy and China Ministry of Science and Technology.

"H# | L $# #% & # # $& #O) ) ) ) )+ "% ! 20
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US-China Clean Energy Research Center (CERC)

"This partnership will create new export opportunities
for American companies” — Secretary Chu

Funding: X $150M Over 5 Years. Public/Private.

3 Initial Issues: Vehicle Electrification; CCS Technology; Energy-efficient
Building Technology

$25M - University of Michigan (Ohio State, MIT, Sandia National
Laboratories, Joint BioEnergy Institute, Oak Ridge National Laboratories,
GM, Ford, Toyota, Chrysler, Cummins, Fraunhofer, MAGNET, A123,
American Electric Power, First Energy and Transportation Research Center)
Vehicle Electrification

$25M - West Virginia University CCS Technology.
$25M — Lawrence Berkeley Ntl Lab Efficient Building Technology

R W VR 1 $# #0121 & ! 21
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ARRA FUNDING BY TYPE
http://www.recovery.gov/Transparency/RecipientReportedData/Pages/RecipientAwardSummarybyState.aspx
MI (8/50) Contracts 432 $486,665,853 $309,203,418 696.70
Grants 2,561 $7,529,229,672 $3,567,467,893 14,554.60
Loans 98 $242,692,774 $33,888,628 115.94
Total 3,091 $8,258,588,299  $3,910,559,938 15,367.24
Federal contract, grant & loan awards reported 2.17.2009 — 9.30.2010. Jobs for Q3 2010.
ARRA FUNDING BY RECIPIENT AGENCY
http://www.recovery.gov/Transparency/RecipientReportedData/Pages/State TotalsByAgency.aspx
M 7,786 $8,258,588,299 /$828 $3,910,559,938  $8,377,588,290 15,367
28 $205.80T, $21 $4,340,422 $223,826,188 27
Energy 404 $1,637,352,003 $164 $276,153,476 $1,644,908,897 1,181
Transport 1,234 $1,084,129,912 $109 $694,841,813 $1,085, 504,271 2,713
336 $281,976,110 $28 $168,372,043 $287,403,620 439
138 $255,330,520 $26 $190,180,846 $255,993,126 523
% of Total 27% 42% 34% 42% 32%

Federal contract, grant & loan awards reported 2.17.2009 — 9.30.2010. Jobs for Q3 2010.

34 $ 5 "I “H#E 1 I S# P #% & # $ 656 3&63 "% ! 22
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Dollar
amounts at

June 1, 2010.

5 [TOTAL Carbon Capture and Storage 1 2.7
| Advanced Research Projects Agency - Energy (ARPA-E)
CAd) 2 $5.2
&1 Frontier Research Centers (CA) 1 $19.5
Science and Innovation Small Business Research (SBIR/STTR) (CM) Ell S0.4
Natonal Laborafory Facilides (C) 1 $0.2
|Agdisonai Programs 2 $1.5
TOTAL Science and Innovation 3$26.@
OTAL - DOE Programs* 11 $1.741.3
Payments for Renewable Energy Generation in Lieu of Tax
a - Credits (1603) 5 $20.7
T ——— |ciean Energy Manufacturing Tax Credits (45C) 9| $224 5
TOTAL Tax Incentives 14 $245.2
34 $ 5 " ! “HH L I $H P #% & # $ 656 3&63 "% ! 23

© Renresentative of G



DOE/ARRA Funding - $1.7B

SEP $82M/$3.1B  $40M (supply chain retool)
Factory Retool Loan/ATVMP $5.9B Ford (IL, KY, MI, MO, OH) (13 efficient models) (35K green jobs)
Battery Grant $300M John Controls Inc
Grant $250M A123 Systems (Livonia, Romulus, 3')
Grant $161M KD ABG MI (Dow Kokam)
Grant $151M Compact Power Inc
Grant $105M GM - Browntown
Grant $63M Ford
MTC (48C) $300M Rogers Foam Automotive Corp
AFV Grant $15M Clean Energy Coalition (Ml Green Fleets Init) (32 sites)
Grant $2.4M Delphi Automotive
Grant $48M Chrysler
Grant $31M GM
Grant $5M Wayne State Univ
Grant $3M MI Tech Univ
Grant $2.5M Univ of Michigan
ARPA-E $2.5M MI State Univ
EISA 1306 $84M Detroit Edison Co
EISA 1304 $5M Detroit Edison Co
Grant $4.4M MI Dept Energy, Labor, Econ Growth
Grant $673K Northern Ml Univ - Marquette

24
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projecti. MINIE FIELD TRIAL CONCLUSIONS

« Range of MINI E sufficient for most trips

« Charging not big issue even without extensive network of
public charging stations

 Range Anxiety quickly overcome once time spent with EV

* Electric mobility does not mean end to driving fun!
Fahrvergntgen!

7 & 738 5& 99!
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Vehicle Awareness Perceptions
100% — Half or more think ...
250f = * EVs cost more
« EVs not available in
preferred model
0% — | 89% 8504 « EVs emit lower CO,
12%
250 = Split perceptions...
e EVs less reliable (35%)

* EVs not as safe (20%)
Hybrid PHEV All-Electric « EVs cost less to maintain
* 50 = max range (38%)

Think =x  50% “strongly agree” or “agree”

7 4!, % $ & % && ' % $ & % && ! 27
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Next New
Vehicle

Acquisition

“Household: Do you
intend to purchase a
vehicle in next 5 years?”

Engine Type
of Next New
Vehicle

/

Within 6 months from now

Between 6 and 12 months from now
Between 1 and 2 years from now
Between 2 and 3 years from now

Between 3 and 5 years from now

N\

Battery-Only Electric

Plug-In Hybrid Electric

$ & % && ' %

$ &

7%
| 14%

| 26%
26%
28%
40% of U.S.
households (estimate)
intend to purchase
new vehicle in next 5
years. 22% express

interest in non-ICE
engine type.

Hybrid-Electric

% && ! 28
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At home charging preferences

60%

40%

20%

Today’s
tariff

TOU

(Time-of-Use)

Night

only

)

Less than 5 % willing to
pay more than $500 to
upgrade to Level Il
charging (220V) (electric
clothes dryer)

Over 60% are:

* single family homes

» standard outlet close to
parking space

Little difference between PHEV and all-electric

SCE Survey: X > 80% chose TOU or night only

ar,

%

$ &

%

&&

"%
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Reduces U.S. dependence on foreign oil (26 %)
Lowers emissions and air pollution

Higher fuel efficiency

Combats global warming

High purchase price

Inadequate refueling or recharging infrastructure
Limited driving range

Few choices available

Underpowered

Unproven reliability

Not enough room for passengers or cargo
Battery disposal for hybrid or electric vehicles
Safety concerns

30



