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Outline

• Factors affecting domestic interest in 

nuclear power

• Challenges that must be overcome

• The international dimension 



Sources of U.S. Electricity 2007*

21.5% Natural Gas
Low construction cost

Volatile fuel cost

Combined cycle capacity factor: 43.3%

Steam plant capacity factor: 16.0%

Emissions: NOx, CO2

1.6% Oil
Volatile fuel cost

Capacity factor: 19.6%

Emissions: SO2, NOx, CO2

3.2% Renewables (and Other)
Very high construction cost

No fuel cost

Wind capacity factor: 30.4%, Solar cap. fact.: 19.8%,

Geothermal cap. fact.: 75.0%, Biomass cap. fact.: 70.9%

Emissions from Biomass: SO2, NOx, CO2

48.6% Coal
High construction cost

Capacity factor: 71.8%

Emissions: SO2, NOx, CO2,

particulates, mercury, toxic

metals

19.4% Nuclear
High construction cost

Stable fuel cost

Capacity factor: 91.8%

Emissions: None

5.8% Hydro
Large-scale opportunities gone

No fuel cost

Capacity factor: 27.8%

Emissions: None

* Preliminary Data for 2007

Source: Ventyx Velocity Suite  / Energy 

Information Administration

Updated: 4/08



Factors Driving Interest in

New Nuclear Construction 

• Growing need for baseload power



US Needs 23% More Power 

by 2030

Source:  EIA, Annual Energy Outlook 2009
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Near-Term Need for New Capacity

Source: Cambridge Energy Research Associates and EV Power ®, Global Energy Decisions, Inc. Notes: (1) Required reserve margin assumed to be 18 percent 

in New England, New York, PJM, WECC, and FRCC; otherwise it is 15 percent; (2) Includes only known scheduled retirements. 

Projected Excess Capacity by NERC Region, 2005–12, Including Power Plants Under Construction 

(megawatts)

Region 2007 2008 2009 2010 2011 2012

ISO-NE 861 213 0 0 0 0

NYISO 1,353 0 0 0 0 0

MAAC 1,583 0 0 0 0 0

ECAR 12,344 9,970 8,686 6,441 4,169 1,869

MAIN 6,740 7,390 5,661 4,884 4,367 3,024

MAPP-US 3,621 2,939 2,422 1,575 690 0

VACAR 0 0 0 0 0 0

Southern 2,738 1,029 0 0 0 0

TVA 1,317 236 0 0 0 0

Entergy 16,330 15,691 15,109 15,184 14,586 13,977

FRCC 2,472 1,488 145 0 0 0

SPP 5,729 4,690 3,746 2,750 1,759 750

ERCOT 0 0 0 0 0 0

WECC-US 20,731 17,931 15,945 14,140 11,547 8,900



Factors Driving Interest in

New Nuclear Construction 

• Growing need for baseload power

• Current performance of nuclear power 

plants



Source: Ventyx Velocity Suite, May 2008

2001: 1.98 cents/kWh

2002: 1.95 

2003: 1.92 

2004: 1.89

2005: 1.81

2006: 1.79

2007: 1.76
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U.S. Nuclear Production Cost, in 2007 cents/kWh
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U.S. Electricity Production Costs 
1995-2007, in 2007 cents per kilowatt-hour

Production Costs = Operations and Maintenance Costs + Fuel Costs

Source: Ventyx Velocity Suite, May 2008



Fuel Type Average Capacity Factor (%)

Nuclear 91.8

Coal (Steam Turbine) 71.8

Gas (Combined Cycle) 43.3

Gas (Steam Turbine) 16.0

Oil (Steam Turbine) 19.6

Hydro 27.8

Wind 30.4

Solar 19.8

U.S. Capacity Factors by Fuel Type

2007

Source: Ventyx Velocity Suite  / Energy Information Administration



Factors Driving Interest in

New Nuclear Construction 

• Growing need for baseload power

• Current performance of nuclear power 

plants

• Inevitability of carbon controls





Carbon Emissions

Source: “Hydropower-Internalised Costs and Externalised Benefits,” Frans H. Koch. 

International Energy Agency

Life Cycle Emissions for Various Electricity Sources



U.S. Electricity Sources That Do Not Emit 

Greenhouse Gases

Source: Ventyx Velocity Suite  / Energy Information Administration

Updated 4/08



Factors Driving Interest in

New Nuclear Construction 

• Growing need for baseload power

• Current performance of nuclear power 

plants

• Inevitability of carbon controls

• Energy security 



Energy Security

• Uncertain availability of coal given 

environmental concerns

• Natural gas – subject to price volatility and 

possible supply interruption





Potential Locations for New Nuclear Plants



Essential Preconditions

• Adequate protection of public health and 

safety.

• Continued focus on and assurance of 

security.



Financial Barriers

• Special risk with the first few plants. 

• Incentives in the Energy Policy Act of 

2005.



Legal Barriers

• Need to reduce legal risk after significant 

funds have been expended.

• Part 52 serves to reduce financial risk, but 

is new.



Infrastructure 

• Need to rebuild network of suppliers.

• Challenge in meeting human-resource 

needs.



Spent Fuel

• Yucca Mountain derailed as disposal site. 

• Need for an interim storage option.

• Avoid creating a needless barrier to new 

construction.  



The International Dimension

• Need for serious diplomatic and technical 

advances to achieve non-proliferation 

objectives

• Need for continuing attention to safety 

around the globe

• Engage India and China

• Need for international harmonization of 

licensing requirements



Nuclear Units Under Construction Worldwide

Country Units Total MWe

Argentina 1 692

Bulgaria 2 1,906

China 9 7,520

Taiwan 2 2,600

Finland 1 1,600

France 1 1,600

India 6 2,910

Iran 1 915

Japan 2 2,191

Pakistan 1 300

Russia 8 5,809

South Korea 5 5,180

Ukraine 2 1,900

United States 1 1,165

Total 44 38,888

Source:  International Atomic Energy Agency



Conclusion

• World is on the edge of a nuclear 

renaissance.

• The barriers to new construction in the US 

can be overcome, but much work remains.


