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R&D Objective 1: Extend Life, Improve Performance, 

and Maintain Safety of the Current Fleet

Science-Based R&D to Extend Nuclear Plant Operation
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Extended Operations of the Existing 

Reactor Fleet is in the National Interest

Â EIA AEO 2011 reference case: U.S. electricity 

consumption to increase 40+% (2009 Ą 2035)

ï Annual CO2 emissions (all sectors) projected to 

increase to 6.31 billion metric tons (2035)

Â Nuclear generation is critical to:

ï Reduce greenhouse gases

ï Meet electricity demand

ï Ensure energy supply security and grid reliability

ï Stabilize energy prices

Â Current nuclear plants retire between 2029 ï2056

ï New nuclear build rate will not replace plant retirements

ï Cost to replace the current fleet is significant

ï Steep reduction in emission-free generation

Â Existing reactors reduce burden of new ñcleanò 

generation sources that will need to come online
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New capacity being considered 4 Builds per year starting 2021
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DOE Nuclear Energy Roadmap is the Foundation for 

LWRS Program Planning and Key Activities

Å Vision - Enable existing nuclear power plants to 
safely provide clean and affordable electricity 
beyond current 60-year license limit

Å Program Goals

Å Develop fundamental scientific basis to allow 
continued safe long-term operation

Å Develop technical and operational 
improvements that contribute to long-term 
economic viability

4

R&D Objective #1 of DOE Nuclear Energy Roadmap is to Extend Life, 
Improve Performance, and Maintain Safety of the Current LWR Fleet

R&D Objective #1 τLight Water 
Reactor Sustainability (LWRS) Program



DOE Nuclear Energy Roadmap is the Foundation for 

LWRS Program Planning and Key Activities
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LTO / LWRS Joint 

Strategy Plan

Nuclear Materials Aging 

and Degradation R&D 

Plan

Advanced Instrumentation, 

Information, and Control 

Systems R&D Plan

Risk-Informed Safety 

Margins Characterization 

R&D Plan

Advanced LWR Fuel 

Development R&D Plan

Economics and Efficiency 

Improvements R&D Plan



LWRS Program Organization
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NRC

Universities

DOE National
Laboratories
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Nuclear
Industry

ÅMOU with EPRI

ÅJoint R&D Plan

ÅIndustry pilot projects

ÅInternational Partners

üHalden Reactor Project

üMaterials Aging Institute

ÅMOU with NRC

LWRS Program: An Integrated Collaborative R&D Program



LWRS Program Schedule Supports Investment & 

Licensing Decisions for Long -Term Operation
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$10M

$100M

Large Payoff: Moderate R&D Cost 
Leveraging High Capital Investments

2010           2015            2020                         2030               2050

Build Confidence in Life 
Extension with Data 

and Tools

Enable Industry 
Decision to Invest and 
License for License 

Extension

Acceptance of 
Advanced Tools, 

Methods and 
Technologies

Fleet Operation 
Beyond 60-year Life

Phase IVPhase II Phase I Phase III 


