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work/hydrogen/J46 of fuel production.XLS;  H49 -  10 / 11 / 2011
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6Ref: Kromer & Heywood, "Electric Powertrains: Opportunities & Challenges in the U.S. Light-Duty Vehicle Fleet

 Report # LFEE 2007-03RP, MIT, May, 2007, Table 53 Story Simultaneous.XLS; Tab ’AFV Cost’; N 26  3/15 /2009
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McKinsey EU Data.xls; Tab ’TCO’; K 43  7/7 /2011
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McKinsey EU Data.xls; Tab ’Det ai la’; X 51  2/3 / 2011
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Specific 
Energy

Specific 
Power

Power 
Density

Energy 
Density

Wh/kg kW/kg kW/L kWh/L

Nissan Leaf Battery 80 0.3 0.3 0.0261
USABC long-term 
commercialization 
goals 150 0.46 0.46 0.230
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Wt_Vol_Cost.XLS; Tab ’Battery’; S61 -  10 / 25 / 2011
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work/vehicles/battery/Vehicle.XLS; Tab ’FUDS’;  V662 -  10 / 9 / 2011
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Est Range
kWh/mile Miles 24 kWh

Model 0.337 71.2 2 people 1681 kg
Edmund’s road test 0.343 70.0 2 people 1681 kg
Model 0.367 65.4 5 people 1921 kg

         Leaf curb mass: 1521 kg
work/vehicles/battery/Vehicle.XLS; Tab ’FUDS’;  AC 654 -  10 / 11 / 2011

Battery capacity:
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BPEV mass,vol,cost vs range charts RevB.XLS; Tab ’Equation-Leaf’; BR58 -  10 / 9 / 2011
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BPEV mass,vol,cost vs range charts RevB.XLS; Tab ’Equation-Leaf’; Q-163 -  10 / 10 / 2011
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BPEV mass,vol,cost vs range charts RevB.XLS; Tab ’Equation-Leaf’; I163 -  10 / 11 / 2011
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Battery & H2 Tank Wt_Vol_Cost.XLS; Tab ’Battery’; S37 -  10 / 25 / 2011
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BPEV mass,vol,cost vs range charts RevB.XLS; Tab ’Equation-Leaf’; BR41 -  10 / 9 / 2011
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BPEV mass,vol,cost vs range charts RevB.XLS; Tab ’Equation-Leaf’; BX41 -  10 / 9 / 2011

�&
��


��


��


��



��:



��:�


��:�


��:�


��:�


��:




�
 �

 �	
 �

 �	
 �



���� ������� ��>�����
1<�����3

*�2�����;�� ��1�����3

6">�<�&����+�*
1�	
��%27' 3

�

&#���
()�*

�	
&#���
()�*

�������<����
+�*
1�
�%27' 3



������
 ���������
,���$P

�������
 ���
����(����

34

Low High
Current Costs $990 $1,220
2020 costs 260 440

work/vehicles/battery/BPEV mass,vol,cost vs range charts RevB.XLS; Tab ’Equation-Leaf’; AD 104 -  10 / 25 / 2011

Battery cost ($/kWh)
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35work/vehicles/battery/BPEV mass,vol,cost vs range charts RevB.XLS; Tab ’Equation-Leaf’; AL 103 -  10 / 25 / 2011
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EPA f.e. vs. veh class OTR by class.XLS; Tab ’Sales by class’; Y206 -  10 / 10 / 2011
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% on the 
road

% of 2010 
Sales

two-seaters 0.9% 0.8%

Minicompact 0.5% 0.4%

subcompact 8.2% 7.8%

Compact 16.7% 14.6%

Small wagons 1.8% 4.5%

All Small cars 28.1% 28.1%

Small vans 0.1% 0.1%
Small pickups 1.1% 0.0%
Small SUVs 1.6% 0.5%

All Small Vehicles 30.9% 28.7%

Midsize sedans 17.6% 21.9%
Midsize vans 7.2% 3.3%
Medium wagon 1.2% 0.8%
Large wagon 0.2% 0.1%
Midsize pickups 3.6% 1.4%
Midsize SUVs 12.0% 14.0%
Large cars 8.5% 8.0%
Large vans 0.7% 0.1%
large pickups 10.2% 11.2%
large SUVs 8.0% 10.4%

EPA f.e. vs. veh class OTR by class.XLS; Tab ’Sales by class’; E186 -  10 / 10 / 2011
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Type (km) (miles) 120-V 240-V
Nissan Leaf 5-passenger 117.5 73 21 8
Ford Transit 

Connect Small van 128.7 80 27 8
Toyota RAV4 Small SUV 129-193 80-120 28* 12*
Smart Fortwo 2-seater 113-161 70-100 3.5**
Wheego Life 2-seater 160.9 100 5***
Mitsubishi i-MiEV 4-passenger 99.8 62 14 7
Think City 4-passenger 160.9 100 18 8 to 10
  *RAV4 charging times for prototype; production unit charging time expected to be shorter

   **Smart Fortwo charging from 20% to80% SOC; 8 hours for full charge

  ***Wheego charging time for 50% to 100% SOC

0�#������)�������+�*���>����#��������"���"�>��������
EPA range Charging Hours
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work/electric utilities/ AEO- 2011 alternative scenarios.XLS, DD 382;10/24/2011



C����<4*�����
�2�����" % VMT

% 
gasoline

% 
GHGs

% ICV 
GHG 

savings

% BEV 
grid GHGs

Net GHG 
Savings 
(2015)

Small cars & trucks suitable for BEVs: 39.6% 27.2% 24.9% 25.2% ������  !�"� �!�# �
Larger cars & trucks: 60.4% 72.8% 75.1% 74.8%

EPA f.e. vs. veh class OTR by class (rev B).XLS; Tab ’Sales by class’;AN135 -  10 / 24 / 2011
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45work/electric utilities/ AEO- 2011 alternative scenarios.XLS, DD 391;10/24/2011
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H2Gen: GHG.XLS, Tab ’Climate Change Projections’; AG 205;10/26/2011
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Summary Greet 1.8a.XLS; Tab ’Fuel TS’; G 81  5/30 /2008

Hydrogen Production Sources
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Story Simultaneous.XLS; Tab ’New charts’; Q 370  10/26 /2011

1.35

1.45

1.55

2020 2022 2024 2026 2028 2030

Greenhouse Gas Pollution
(Billion tonnes CO2-equivalent/year)

FCEV Scenario BEV
Scenario

(All-electric CD mode for PHEVs)

Biofuel PHEV
Scenario

Gasoline PHEV 
Scenario

Base Case 
Scenario

HEVs
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Incremental 
Vehicle Cost 
(2030-MIT)

Fuel 
infrastructure 

Cost per 
vehicle

Market 
Penetration 

Potential

GHG 
Emission 

Reductions

Oil 
Consumption 
Reductions

PHEV-40 5,000$       20,700$       100.0% -25% -53.5%
BEV-200 10,200$     20,700$       36.9% -8% -24.5%
FCEV-350 3,600$       3,200$        100.0% -51% -99%

Story Simultaneous (Rev B).XLS; Tab ’New charts’; Y 359  10/29 /2011
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Miles 
Traveled

Miles 
Traveled

GHGs 
(gr/mile)

GHG 
Ratio

GHG 
Ratio

NG=>ICV (NGV) 1 0.78 316 1.00 1.25
NG=electricity=>BEV 1.28 1.00 252 0.80 1.00
NG=>H2=>FCEV 2 1.56 197 0.62 0.78
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