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The amount of energy the world will need
IS enormous

A Demand for energy to grow by 71 Rising Global Energy Demand
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The world Is rediscovering nuclear energy
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The world Is rediscovering nuclear energy




News headlines affirm renaissance

60 MINUTES

Investing In The Mighty Atom
Paul M. Murdock, 03.07.07 Erance: Vive Les Nukes

ANow, with rising geopoliti stakkréteuddogns and gr owi
concerns about petroleum supplies and global

warming, discussion of the "nuclear option" is back in héewhat the world needs
vogue. 0O efficient means of producing large

amounts of carbon free energy. One of
the few available options is nuclear, a

e technology whose time seemed to come
thegllal'dlall and go and may now be

Browndéds Vision for a Nucl ea Britali
E-Iouse Democratlc Leader Calls for

AGordon Brown, U. K. Pri me Mgrdtet Rofefor BuclBaf tnergt 0 gi ve
go-ahead for a new generation of nuclear power Nuclear Energy Overview, 05.21.07

®CBS NEWS VIDEO

stationséto signal upport ati renewal
hucl ear power & that wi || s@ etﬂ“lésbug]?lﬂ?g Po#f EB‘O
new stations, possibly withfA© Sezearﬁ?‘b Sout C
_ Clyburn, the House maj

May 20, 2007 (Reported in The Guardian) nuclear has to be a significant part of the
smorgasbord. é I n some
the centerpiece of the
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http://www.forbes.com/
http://www.cbsnews.com/sections/i_video/main500251.shtml

U.S. energy outlook today: a balanced portfolio

A Energy efficiency
A Baseload capacity
I Nuclear power - Near zero emission
I Fossil fuels - Sustainable with hydrogen,
carbon sequestration and clean coals
A Peak load capacity
I Solar - Renewable, distributed power
I Wind - Peak loading balancing

I Hydroelectric - Best sites in use, future
small scale production

I Geothermal - TBD

3
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U.S. electricity net generation
(thousand megawatt hours)
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Solid nuclear power plant economics

A Strong safety record

A High average capacity factor
I 90% in 2005

A Decreasing production costs
I 30 percent in the last ten years
I 1.72 cents/KWH

A Performance excellence through power

uprates
I Gain of 4,183 MWe

A Renewals continue
I 48 complete
| 38 filed or announced

A Life after 607?
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Clean and reliable electricity

A Nuclear generated electricity in the U.S. avoids 175 M MT of CO, annually
A Life cycle emissions are comparable to wind, geothermal, and hydro

Natural Gas

Carbon Dioxide 2,249 1,672 1,135 0

Sulfur Dioxide 13 12 0.1 0

Nitrogen Oxide 6 4 1.7 0




U.S. electricity production costs

1995-2005 (averages in 2005 cents per kilowatt-hour)
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Nuclear energy benefits reflected
In U.S. policy and politics

It's in our vital interest to diversify America's energy supply --
the way forward is through technology. We must continue
changing the way America generates electric power, by even
greater use of clean coal technology, solar and wind energy,
and clean, safe nuclear power.

President George W. Bush (State of the Union, January 23,
2007)

€ In the early days of my |ife
nuclear energy because of questions on how to dispose the
wasteéthe technology has change
mind to that subject now because | think we should look at this
technol ogy, and compare it to t
the table. o

House Speaker Nancy Pelosi (February 8, 2007)

American attitudes toward nuclear energy
have changed i 7 out of 10 Americans favor
nuclear energy for electricity

—
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Building a new generation
of nuclear power plants

A Nuclear Regulatory Commission is
accepting applications for design
certifications and operating licenses

A Gen I+ designs

A Nuclear Power 2010 launched by
Department of Energy in 2002
I Reduces technical, regulatory and
institutional barriers to building new
plants

A EPACT 2005 enacted federal risk
insurance, production tax credits and
loan guarantees for low emission
technologies
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33 notifications to NRC
from potential first movers
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Internationalizing a
closed fuel cycle Is necessary

A As nuclear expands, a greater 1,000,000
number of states will consider 900,000 -

. . Non-OECD
developing their own fuel cycle 800,000 -

facilities
A Nuclear waste will become a

700,000 OECD
- 4 . 600,000
major issue for global expansion 500,000 1
of nuclear energy v00.000
A In the longer-term future, 300000
uranium resources could be 200,000
strained 100000
0_

Accumulated Used Fuel (tonnes)

A global partnership and advanced 2008 2010 2015 2020 2025 2030
recycling technologies are needed J
Advanced Recyclin
to ensure that nuclear energy N Faz--:yén:mﬂ
vance ecycling
expands safely and securely Reactor Online
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GNEP vision

AThe United States fAwil.l build the GIo
with other nations to develop and deploy advanced nuclear recycling and
reactor technologies

A This initiative will help provide reliable, emission-free energy with less of the
waste burden of older technologies and without making available separated
plutonium that could be used by rogue states or terrorists for nuclear weapons

A These new technologies will make possible a dramatic expansion of safe,
clean nucl ear energy to help meet the

The National Security Strategy of the United States of America
(March 16, 2006): 29
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GNEP strategy requires
iInternational efforts

A Fuel Suppliers: Operate
reactors and fuel cycle
facilities, including fast reactors
to transmute the actinides from
spent fuel into less toxic
materials

A Fuel Users: Operate reactors,
lease and return fuel

A IAEA: Provide safeguards and
fuel assurances, backed up
with a reserve of nuclear fuel
for states that do not pursue
enrichment and reprocessing

GNEP makes diversion and misuse of fissile materials more difficult, more
costly, and acquisition of sensitive fuel cycle technologies more difficult to justify
as part of a peaceful nuclear program



GNEP strategy reduces
environmental burden of nuclear waste
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A Certain elements (plutonium, americium,
cesium, strontium, and curium) are primarily
responsible for the decay heat that causes
repository temperature limits to be reached

A Large gains in repository space
are possible by processing
spent nuclear fuel to remove

Limited by 200°C those elements
Drift Wall Temp. .
at Closure I Recovered elements must

be treated
I Cesium and strontium must
be stored separately for
0" qnd O 200-300 years
M yaste i Plutonium, americium and
curium can be recycled
through fast reactors



GNEP strategy requires a geologic repositc

A The technology development and demonstration of an
advanced fuel cycle and development of the repository

are compatible

A The licensing process for the
repository is proceeding in
parallel with demonstration of
an advanced fuel cycle

I Licensing regulations allow
for subsequent license
amendment(s) as required to
accommodate waste forms
from an advanced fuel cycle

3
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GNEP technology facilities




GNEP: critical technology issues
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GNEP: implementation issues




GNEP: implementation issues
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GNEP: implementation issues




GNEP strategy will encourage pukpovate
consortia to deploy advanced technologies

A Conceptual design for advanced fuel cycle facility underway by INL-led team

A Ten national labs developed the baseline technology development plan

A Industry-led conceptual design for fuel recycling center and advanced
recycling reactor to be completed by early CY 2008

A Simulation and modeling will help accelerate analysis and design efforts

A PEIS on GNEP technologies and siting technologies currently to be
completed in 2008

A Efforts over the next year will inform a decision next year on path forward for
implementing GNEP technologies
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The nuclear renaissance has begun

A Global expansion of nuclear energy has begun
A Moving to a closed fuel cycle is a natural
evolution for the U.S. and is necessary
I France, Japan,
Russia all intend

to deploy advanced U" -
recycling ’ﬂ
technologies "

| Better utilization -~
of our uranium I
resources

I Reduces proliferation risk

I Reduces long-term environmental
burden from nuclear waste
o

A International support for GNEP is strong vy
and moving forward

A When will a new build occur in the U.S.?
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Addendum




Actinide management

Cs and Sr 0.3%

Other long-lived fission Long-lived | and Tc 0.1%
products 0.1%

Uranium 95.6% Plutonium 0.9%

—_

Minor actinides 0.1%

Stable fission products 2.9%

Isotopic Basis




New Reactor Licensing Applications (Site and Technology Selected)

An estimated schedule by Fiscal Year

2005 2006 2007 2008 2009 2010 2011 2012

2013 2014

AP1000 Program Review
| Design Cert |

TVA - Bellefonte (AL

[ | Hearing >

Southern — Voqtle (GA) NREETe>

ESBWR Program Review

[ | Hearing >
Dominion - North Anna (VA) BzEETihee
Entergy — Grand Gulf (MS) NEEETe>

Entergy — River Bend (LA) HEEEETiIG=

[ | Hearing |

* Schedules depicted for
future activities represent
nominal assumed review
durations based on submittal
time frames in letters of intent
from prospective applicants.
Actual schedules will be
determined when applications
are docketed.

Legend:
I |

EPR Program Review Design Certification

UniStar-Calvert Cliffs (MD
UniStar-Nine Mile Pt (NY

|__Hearing _—>Ppost SER/EIS

Hearing (other hearing activities
occur during ESP/COL safety
and environmental reviews)

AmerenUE - Callawa | Hearing >

Amarillo Power Hearing

ABWR Program Review

NRG Energy — South Texas Project IIREETiG =
USAPWR Program Review

DC - Mitsubishi USAPWR
TXU Power —Comanche Peak (TX) COLIIGEETI =
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