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The amount of energy the world will need 
is enormous 

ÅDemand for energy to grow by 71 
percent and electricity demand to 
double by 2030

ÅBy 2030, developing countriesô 
energy usage will pass the 
industrialized countries

ÅUncertainty of supply and price of 
natural gas and volatility of oil 

ÅChallenge of lowering 
greenhouse gas emissions and 
mitigating global warming
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News headlines affirm renaissance

Investing In The Mighty Atom
Paul M. Murdock, 03.07.07

ñNow, with rising geopolitical tensions and growing 
concerns about petroleum supplies and global 
warming, discussion of the "nuclear option" is back in 
vogue.ò

France: Vive Les Nukes

Steve Kroft , 04.08.07

ñéwhat the world needs now is an 
efficient means of producing large 
amounts of carbon free energy. One of 
the few available options is nuclear, a 
technology whose time seemed to come 
and go and may now be coming again.ò 

Brownôs Vision for a Nuclear Britain

ñGordon Brown, U.K. Prime Minister Elect, to give the 
go-ahead for a new generation of nuclear power 
stationséto signal support for a dramatic renewal of 
nuclear power é that will see the building of up to 8 
new stations, possibly within 15 years.ò 

May 20, 2007 (Reported in The Guardian)

House Democratic Leader Calls for 
Greater Role for Nuclear Energy
Nuclear Energy Overview, 05.21.07

ñWe must develop a smorgasbord of energy 
choices,ò said South Carolina Rep. James 
Clyburn, the House majority whip. ñI believe 
nuclear has to be a significant part of the 
smorgasbord. é In some states, it may be 
the centerpiece of the smorgasbord.ò

http://www.forbes.com/
http://www.cbsnews.com/sections/i_video/main500251.shtml


U.S. energy outlook today:  a balanced portfolio

ÅEnergy efficiency

ÅBaseload capacity

ïNuclear power - Near zero emission

ïFossil fuels - Sustainable with hydrogen, 
carbon sequestration and clean coals

ÅPeak load capacity

ïSolar - Renewable, distributed power

ïWind - Peak loading balancing

ïHydroelectric - Best sites in use, future 
small scale production

ïGeothermal - TBD



U.S. electricity net generation 
(thousand megawatt hours)



Solid nuclear power plant economics

ÅStrong safety record

ÅHigh average capacity factor 
ï90% in 2005

ÅDecreasing production costs 
ï30 percent in the last ten years
ï1.72 cents/KWH

ÅPerformance excellence through power 
uprates
ïGain of 4,183 MWe 

ÅRenewals continue 
ï48 complete
ï38 filed or announced

ÅLife after 60?



ÅNuclear generated electricity in the U.S. avoids 175 M MT of CO2 annually

ÅLife cycle emissions are comparable to wind, geothermal, and hydro 

Clean and reliable electricity



U.S. electricity production costs

1995-2005 (averages in 2005 cents per kilowatt-hour)



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)

é In the early days of my life in Congress, I was an opponent of 
nuclear energy because of questions on how to dispose the 
wasteéthe technology has changed and I bring a more open 
mind to that subject now because I think we should look at this 
technology, and compare it to the alternativeséit has to be on 
the table.ò

House Speaker Nancy Pelosi (February 8, 2007)

Nuclear energy  benefits reflected 
in U.S. policy and politics

American attitudes toward nuclear energy 

have changed ï7 out of 10 Americans favor 

nuclear energy for electricity



Building a new generation 
of nuclear power plants

ÅNuclear Regulatory Commission is 
accepting applications for design 
certifications and operating licenses

ÅGen III+ designs 

ÅNuclear Power 2010 launched by 
Department of Energy in 2002

ïReduces technical, regulatory and 
institutional barriers to building new 
plants

ÅEPACT 2005 enacted federal risk 
insurance, production tax credits and 
loan guarantees for low emission 
technologies



33 notifications to NRC 
from potential first movers

Constellation
Calvert Cliffs

Southern
Vogtle

Southern
Hatch

Dominion
North Anna

TVA
Bellefonte

Entergy
Grand Gulf

Entergy
River Bend

Progress Energy
Florida Plant

Progress Energy
Harris

SCE&G
V.C. Summer

Constellation
Nine Mile

Duke 
Carolina Plant

NRG
South Texas

Amarillo Power
Amarillo

TXU
Multiple

Exelon
Texas

AEH
Idaho

Exelon
Clinton



Internationalizing a 
closed fuel cycle is necessary

ÅAs nuclear expands, a greater 
number of states will consider 
developing their own fuel cycle 
facilities

ÅNuclear waste will become a 
major issue for global expansion 
of nuclear energy

ÅIn the longer-term future, 
uranium resources could be 
strained

A global partnership and advanced 

recycling technologies are needed 

to ensure that nuclear energy 

expands safely and securely



GNEP vision

ÅThe United States ñwill build the Global Nuclear Energy Partnership to work 
with other nations to develop and deploy advanced nuclear recycling and 
reactor technologies

ÅThis 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

ÅThese new technologies will make possible a dramatic expansion of safe, 
clean nuclear energy to help meet the growing global energy demandò

The National Security Strategy of the United States of America 

(March 16, 2006): 29



GNEP strategy requires 
international efforts

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

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

ÅFuel Users: Operate reactors, 
lease and return fuel

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



GNEP strategy reduces 
environmental burden of nuclear waste

ÅLarge gains in repository space 
are possible by processing 
spent nuclear fuel to remove 
those elements 
ïRecovered elements must 

be treated
ïCesium and strontium must 

be stored separately for 
200-300 years
ïPlutonium, americium and 

curium can be recycled 
through fast reactors

ÅCertain elements (plutonium, americium, 
cesium, strontium, and curium) are primarily 
responsible for the decay heat that causes 
repository temperature limits to be reached



GNEP strategy requires a geologic repository

ÅThe technology development and demonstration of an 
advanced fuel cycle and development of the repository 
are compatible

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

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



GNEP technology facilities



GNEP: critical technology issues
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GNEP: implementation issues
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GNEP strategy will encourage public-private 
consortia to deploy advanced technologies

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

ÅTen national labs developed the baseline technology development plan 
ÅIndustry-led conceptual design for fuel recycling center and advanced 

recycling reactor to be completed by early CY 2008

ÅSimulation and modeling will help accelerate analysis and design efforts

ÅPEIS on GNEP technologies and siting technologies currently to be 
completed in 2008

ÅEfforts over the next year will inform a decision next year on path forward for 
implementing GNEP technologies



The nuclear renaissance has begun

ÅGlobal expansion of nuclear energy has begun

ÅMoving to a closed fuel cycle is a natural 
evolution for the U.S. and is necessary
ïFrance, Japan, 

Russia all intend 
to deploy advanced 
recycling 
technologies
ïBetter utilization 

of our uranium 
resources
ïReduces proliferation risk
ïReduces long-term environmental 

burden from nuclear waste

ÅInternational support for GNEP is strong 
and moving forward

ÅWhen will a new build occur in the U.S.?



Addendum



Actinide management






