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U.S. LICENSE EXTENSIONS (20 Years)U.S. LICENSE EXTENSIONS (20 Years)

APPROVED: 59 unitsAPPROVED: 59 units

IN‐PROCESS: 19 units

EXPECTED: 16 units

U.S. NRC February 2010



U.S. Nuclear Industry Capacity Factors
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U.S. Nuclear Refueling Outage Days 
AAverage

Source:  1990-98 EUCG, 1999-2008 Ventyx Velocity  Suite / Nuclear Regulatory Commission

Updated: 1/09



Monthly Fuel Cost to U.S. Electric Utilities 
1995 – 2007 In 2007 cents per kilowatt-hour1995 – 2007, In 2007 cents per kilowatt-hour
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U.S. Electricity Production Costs 
1995 2007 I 2007 t kil tt h
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Significant Events at U.S. Nuclear Plants: 
Annual Industry Average, Fiscal Year 1988-2006
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core damage probability (ΔCDP) of 1x10-5 or higher
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New U.S. Reactor Licensing 
PProcess

Old Process: The two-step licensing process (10 CFR 50)
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Recent Applications for COLs for 31 New Nuclear Units in US

U.S. NRC February 2010

Recent Applications for COLs for 31 New Nuclear Units in US
Many have applied for Federal loan guarantees and other subsidies
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Table 1: Costs of Electric Generation Alternatives
Overnight Cost Fuel Cost Levelized 

Cost of 
Electricityy

$/kW $/MMBtu ¢/kWh

Nuclear 4,000 0.67 8.4

Coal (low) 2,300 1.60 5.2

Coal (moderate) 2,300 2.60 6.2

Coal (high) 2,300 3.60 7.2

Gas (low) 850 4.00 4.2

Gas (moderate) 850 7.00 6.5

Gas (high) 850 10.00 8.7

N t Th l d t d hi h f l t f l d t $40 $65 d $90/ h t tNotes: The low, moderate, and high fuel costs for coal correspond to a $40, $65, and $90/short ton 
delivered price of Central Appalachian coal (12,500 Btu), respectively. Costs are 
measured in 2007 dollars. 

Joskow and Parsons (2009) as reported by Du and Parsons (2009)



Table 2: Costs of Electric Generation Alternatives, Inclusive of Carbon Charge
Levelized Cost of Electricity

Overnight Cost Fuel Cost
w/carbon charge 

$25/tCO2

w/carbon 
charge 

$50/tCO2
$/kW $/MMBt ¢/kWh ¢/kWh$/kW $/MMBtu ¢/kWh ¢/kWh

Nuclear 4,000 0.67 8.4 8.4
Coal (low) 2,300 1.60 7.3 9.4
Coal (moderate) 2,300 2.60 8.3 10.4
Coal (high) 2 300 3 60 9 3 11 4Coal (high) 2,300 3.60 9.3 11.4
Gas (low) 850 4.00 5.1 6.0
Gas (moderate) 850 7.00 7.4 8.3
Gas (high) 850 10.00 9.6 10.5

Joskow and Parsons (2009) as reported by Du and Parsons (2009)



The Energy Policy Act of 2005 
Reduces Costs for First MoversReduces Costs for First Movers
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WHY INTEREST IN 
NUCLEAR?

• Forecasts of high fossil fuel prices
• Energy (primarily natural gas) security concerns
• Respond to expected future CO2 emission 

constraints and other air pollution problems
• Acquire modern technological expertise for 

peaceful uses of nuclear power
A i biliti t d l• Acquire capabilities to produce nuclear weapons 
in the future



ISSUES FOR DEVELOPING 
COUNTRIESCOUNTRIES

• Big ticket items.  Construction (capital) costs with interest during 
construction on the order $9 billion (nominal with IDC) for a 1,600 
Mw unit, though the costs may be lower in developing countries

• All major pieces of equipment will (at least initially) be imported from 
a limited number of suppliers

• Regulatory and management expertise to ensure quality, safety and 
security over the life-cycle from construction through operations

• Alternative sources of electricity (and desalinization) may be less 
costly, require less capital, less construction and operating 
expertise, and are more compatible with grid infrastructure and other 
sector problems

• Nuclear weapons proliferation concerns
• Long term waste management and storageg g g



Source: IAEA 2-10



Abu Dhabi Deal with Korean 
Consortium as a Model

• December 2009 Abu Dhabi announces contractDecember 2009 Abu Dhabi announces contract 
to purchase 4 nuclear units (5,600 Mw) from a 
Korean consortium to be completed by 2020

• $20 billion for construction (rumored that 
competing bids 25% to 50% higher with less 
favorable allocation of risks of cost increases)

• $20 billion 60-year operating contract with 
KEPCOKEPCO

• Beat out GE-Japanese consortium and AREVA
• First export sale of nuclear plants by Korea



Abu Dhabi Nuclear Fuel Supply
and Regulation

• Forgoes enrichment of uraniumForgoes enrichment of uranium
• Plans to source fuel, enrichment and fabrication 

externally under long term contracts or leasesy g
• Will seek third party storage of nuclear waste
• Reaffirmed NPT commitments in 2009Reaffirmed NPT commitments in 2009
• Established Federal Authority of Nuclear 

Regulation and has begun to hire experts from egu at o a d as begu to e e pe ts o
other countries to lead it



RationaleRationale
• Domestic gas supplies will run out over the next 

l f d dcouple of decades
• Imports from Qatar already are used to produce 

60% f l t i it60% of electricity
• Imports will be costly and raise energy security 

concernsconcerns
• Prepare infrastructure for a large future 

commitment to nuclear power for electricitycommitment to nuclear power for electricity 
generation

• Better than solar and wind as a carbon freeBetter than solar and wind as a carbon free 
source of electricity



Other Countries CloseOther Countries Close

• Turkey (Korean Consortium)Turkey (Korean Consortium)
• Vietnam (Russia)

A ti f ll t• A new generation of smaller reactors may 
be better suited to developing countries

• But they are far from being a reality
• There has been big talk about a nuclear g

“renaissance,” but so far the real action 
has been limited to a few countries 


