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Nuclear Power in the USA

ÅThe USA is the world's largest producer of nuclear power, 
accounting for more than 30% of worldwide nuclear 
generation of electricity.

ÅThe country's 100+ nuclear reactors produced 789 billion kWh 
in 2013, over 19% of total electrical output. There are now 
100 units operable and five under construction.

ÅFollowing a 30-year period in which few new reactors were 
built, it is expected that six new units may come on line by 
2020, four of those resulting from 16 licenceapplications 
made since mid-2007 to build 24 new nuclear reactors.

ÅHowever, lower gas prices since 2009 have put the economic 
viability of some existing reactors and proposed projects in 
doubt
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ÅEssential to address from a global perspective

ÅAll energy sources ςnuclear, fossil, hydroelectric, solar, wind 
and others will be needed

ÅRational assessment based on the effect to the environment 
and economic considerations over the life cycle of the energy 
source



ÅPerformance-based, technology neutral policy approaches 
must be the standard and are the best way to encourage 
innovation and achieve intended carbon reduction goals.

ÅNuclear energy is the only energy technology with a proven 
capability of delivering large amounts of essentially carbon-
free baseloadelectricity 
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Net Non-emitting 

Sources of ElectricityÁNuclear power is clean, 
reliable base load energy 
source

u Provides over 70%of U.S. 
emission-free electricity

u Avoids about 600 MMTCO2 each 
year

u Helps reduces overall NOx and SOx
levels

Nuclear - Important Clean Energy Source



Ç Fleet maintaining about 90% average 
capacity factors

Ç Life beyond 60 being pursued

Ç Power up-rates continue

Ç Utilities exercising options to use 
prior nuclear investments
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Maximizing Use of Existing
Nuclear Power Plants
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Reactor License Renewal 

ÅCommercial power reactor operating licenses are 
valid for 40 years and may be renewed for up to 
an additional 20 years. 

Å28 units with original license 

Å43 sites comprised of 72 units issued renewal 
licenses 

Å12 sites with license renewal applications in review 

Å6 sites with letters of intent to submit renewal 
license applications 

http://www.nrc.gov/reading -rm/doc-collections/nuregs/staff/sr1350/





Improved Performance

Å At the end of 1991 (prior to passage of the Energy Policy Act), there 
was 97,135 MWe of operable nuclear generating capacity in the 
USA. In March 2009, it was 101,119 MWe. 

Å A decrease of 5,709 MWe, due to the premature shutdown of eight 
reactors, due to their having high operating costs.

Å A net increase of 6,223 MWe, due to changes in power ratings.

Å An increase of 3,470 MWe due to the start-up of two new reactors 
(Comanche Peak 2, Watts Bar 1) and the restart of one unit (Browns 
Ferry 1).

Å So far more than 140 uprates have been implemented, totalling
over 6500 MWe, and another 3400 MWe is prospective, under NRC 
reviewc

http://www.world-nuclear.org/info/inf41.html#Notes


ÅUnited States will need about 281 gigawatts of new electricity generating 
capacity by 2025

ÅMaintain current share of 20% means  40 to 50 large new nuclear power 
plants to start operation in the next 20 years

ÅMaintain a technically knowledgeable workforce and a supply and 
manufacturing infrastructure. 

ÅEnable the United States to maintain a leadership role in nuclear 
development and non proliferation issues worldwide.
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Outlook on New Construction
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ÁHigh capital costs ($10-15 billion)

ÁUsed fuel issue

ÁAvailability of nuclear qualified components

ÁAvailability of skilled personnel

ÁLengthy licensing and construction schedule 

ÁCost and schedule performance

ÁAnti-nuclear 
resistance/concerns/misunderstandings

Challenges to New Construction



U.S. Public Opinion 1983 ς2010: 
Favorability to the Use of Nuclear Energy for Electricity

Annual Averages Until 2010, %ages

BiscontiResearch, Inc. surveys of nationally representative samples of 1,000 U.S. adults, margin of error plus or minus 3 %age points

Trends in Public Opinion in the U.S.



March 2014 National Survey Results
Å 25҈ ōŜƭƛŜǾŜ ǘƘŀǘ ƴǳŎƭŜŀǊ ŜƴŜǊƎȅ ǊŜƭŜŀǎŜǎ ƴƻ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎΣ пп҈ άŀ 
ƭƛǘǘƭŜέΣ ŀƴŘ но҈ άŀ ƭƻǘέ

Å 63% favor nuclear  energy (31 % strongly, 33 % somewhat), 16 % 
somewhat oppose, and 18 % strongly oppose 

Å 82% agree we should renew the license of nuclear power plants that 
continue to meet federal safety standards,

Å 72% agree that electric utilities should prepare now so that new 
nuclear power plants could be built if needed in the next decade, and 

Å 57% agree that we should definitely build more nuclear power plants 
in the future. 

Å 66% said they would find it acceptable to add a new reactor at 
operating sites (30 % not  acceptable, 4% unsure)

Å Awareness of hearing or reading information about key nuclear energy 
topics declined since September 2013



ÅSupports the Next Generation Nuclear Plant Project (NGNP) established by 
Congress under Section 641 of the Energy Policy Act of 2005

ÅGeneration IV reactors expected to use recycled fuel, lower generation of 
waste, higher safety and physical protection levels, higher reliability, better 
economic performance

ÅSupports a robust Generation IV development in parallel with current 
Generation III+ efforts  to ensure ever-increasing safety levels and will help 
nuclear energy fulfill its vital role in worldwide electricity generation.
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Early Prototype Reactors Current
Commercial Power Reactors

Evolutionary 
Reactors

ÁLWR PWR (W)

ÁBWR (GE)

ÁCANDU (AECL)

ÁVVER/RBMK (Russian)

ÁABWR (GEïHitachi))

ÁABWR (Toshiba)

ÁSystem 80+ (CE)

ÁEPR (AREVA)

ÁUSAPWR (MHI)

ÁVVER-1000 (Russia)

ÁAPR-1400 (South Korea)

ÁAP 600 (W)

ÁAP1000 (W)

ÁESBWR (GEïHitachi))

ÁACR-1000 (AECL)

Generation I Generation II Generation III Generation III+ Generation IV

ÁHighly economical

ÁEnhanced safety

ÁMinimize wastes

ÁProliferation resistant

ÁHigh temperature/ 

hydrogen production

ÁShippingport

ÁMagnox

ABWR

EPR AP1000 ESBWR

ÁSimplified design

ÁImproved economics

ÁPassive safety

ÁLess equipment

ÁLess operator actions

ÁVery High Temperature 

Reactor (VHTR)

ÁGas-cooled Fast Reactor 

(GFR)

ÁLead-cooled Fast

Reactor (LFR)

ÁSodium-cooled Fast 

Reactor (SFR)

ÁMolten Salt Reactor

(MSR)

ÁSupercritical Water-

cooled Reactor (SCWR)

ÁImproved safety and 

reliability

ÁEnhanced 

maintainability

ÁControl room advances

Advanced 
Evolutionary and 
Passive Reactors

The Evolution of Nuclear Power



Å The development and deployment of advanced nuclear reactors based on 
fast-neutron fission technology is important to the sustainability, reliability, 
and ǎŜŎǳǊƛǘȅ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭƻƴƎ-term energy supply

Å In conjunction with fuel recycling, can diminish the cost and duration of 
storing and managing reactor waste with an offsetting increase in the fuel 
cycle cost due to recycling 

Å Improve international safeguards by segregating and consuming the 
plutonium as it is created

Å Recognize need for cooperative international efforts to build a fast reactor 
demonstration unit with onsite reprocessing of spent fuel





Á{awΩǎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŎƘŀƴƎƛƴƎ ǎƻŎƛŀƭ ŀƴŘ ŜƴŜǊƎȅ ǎǳǇǇƭȅ ǇŀǊŀŘƛƎƳǎ 
is compelling

ÁANS recommended five actions to the US Government:

Å Expedite research supporting commercial deployment of 
SMRs for flexible and scalable electricity generation 
applications,

Å Assist in the identification and resolution of generic SMR 
licensing issues to establish the most efficient and effective 
licensing approaches through interactions with all 
stakeholders and the Nuclear Regulatory Commission,



Å Encourage the development and deployment of multiple SMR 
designs as part of a balanced energy mix and expand their use 
beyond electricity generation,

Å Participate in programs that demonstrate the feasibility of 
multiple SMR designs and approaches to reduce the time to 
market, and

Å Encourage increased manufacturing/export technology 
capability in the United States for both domestic deployment 
and ǿƻǊƭŘǿƛŘŜ ŜȄǇƻǊǘ ǿƛǘƘƛƴ ǘƘŜ άмно !ƎǊŜŜƳŜƴǘ CǊŀƳŜǿƻǊƪέ 
in order to increase the use of nuclear energy as part of a 
balanced energy mix.



John Kelly, USDOE, Federal Support for Small Modular Reactors ςDOE Initiatives and Outlook 
for Development, February 27, 2012



ÅSupports the global expansion of nuclear energy based on use of a nuclear 
fuel cycle that enhances energy security and sustainability while promoting 
nonproliferation

ÅLeading nuclear suppliers should develop a fuel services program in 
compliance with their nonproliferation obligationsto provide nuclear fuel to 
developing nations 

ÅInternational safeguards will be needed as an integral part of the global 
expansion of nuclear energy
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Public Safety ïTop Priority

ÅPower plants have multiple 
barriers

ÅRedundant and diverse plant 
safety systems

ÅNRC is effective regulator

ÅAdditional industry oversight

ÅHighly-trained personnel and 
licensed operators

ÅProcedural compliance

Safety is highest priority 

for any nuclear power plant

ééanywhere



Å Encourages the scientific and engineering community and national leaders 
to apply realism to regulations, practices, and public policy and information 
related to the use of radiation and radioactive materials.

Åά²ƻǊǎǘ ŎŀǎŜ ǎŎŜƴŀǊƛƻǎέ ǎƘƻǳƭŘ not violate the laws of nature.

Å Scientifically unfounded or unduly exaggerated consequences are a 
disservice to the scientific community and the public at large.


