2005

Continued improvement in energy-

intensity of U.S. economy
(BTU / $GDP)

Significant GHG reductions
from (1) adoption of pend-
ing appliance standards,
and (2) replacement of

]

Continued H, transport

demonstration projects,

public/private partnerships

e H, delivered by truck

e |ncreased use of small
scale NG reforming,
electrolysis (2005-2015)

building stock capital with
new technologies at natural
replacement rate (2010)

Hydrogen used in non-
transport applications
(2010 )

Widespread adoption of
“cool community” principles
and new building cooling
technologies

Significant reduction
in energy use from air
conditioning (2020)

2010

Commercial readiness
demonstrations for Ho
vehicles (2009-2015)

Decision on Hydrogen
vehicles (2015)

e Entry to mass market
e H, from NG reforming

Continued growth in
wind/solar industries

Use of batteries for
storage and the grid for
back-up power

2015

Verification/ assessment
of the “first-mover”
nuclear plants

2020

Continued operation of pre-1980
U.S. nuclear plants
(~20% of US electricity generation)

National and inter-

national verification
of strorage capacity
in saline formations

Figure 1:

Hy vehicles start
to significantly
penetrate the
market (2025)

Next generation
of energy-efficient
technologies is
developed

2025

Low-Carbon Technological Options
— Status and Potential

50-100% efficiency
increase in light duty
vehicles (by 2030)

Widespread commercialization of
coal gasification/carbon capture
and sequestration technologies

Possible site-licensing of and

Substantial construction
of new nuclear power
plants is underway

begin construction of 1-3 “first-

mover” nuclear plants

Continue R&D and pilot testing

of geologic storage of CO»

Continue investigation of
regional CCS capacity
and opportunities

Demonstration of IGCC
with CCS at a coal-fired
power plant, including
hydrogen production for
transportation fuel

Test beds for new
grid system

2030

| (2030)

Centralized H,
production

Coal with
sequestration

H» regional distribution
networks develop, including
pipelines in cities (2030 m»)

Integration with renewable
energy sources to enable
“energy storage”

The technological options available to enable a low-carbon future will
continue to develop over time and will depend upon technological
progress and investments made in the near term

2035

U.S. electrical grid
upgrade

Widespread combined Hy
and electricity production
from coal with CCS

Development of liquid
Ho/electric “supergrid”

KEY

— Efficiency

—— Hydrogen
— Carbon Sequestration/Coal Gasification
Nuclear

—— Renewables

*If the “first-mover” problem is solved, as well as safety, cost,
non-proliferation, and public acceptance.

30-60% improvement
in industrial energy
efficiency

2040 2045 2050

Nuclear provides ~25%
of U.S. electricity*

Buildings as net

energy exporter

2055

Space-based solar power m»

Solar and wind could

provide 20-30% of U.S.
electric power

Biomass could provide 20%
of electric power




