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The Electric Power Research Institute

Independent, unbiased, tax-exempt 
collaborative research organization

Full spectrum industry coverage

– Nuclear

– Generation

– Environment

– Power Delivery & Utilization 

460 participants in over 40 countries

Major offices in Palo Alto, CA; Charlotte, 
NC and Knoxville, TN

RD&D for the Electricity Industry
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Presentation Overview

The Challenge

De-carbonize the electricity infrastructure 
and meet binding economy-wide CO2

reduction targets

Provide reliable, affordable, and 
environmentally responsible electricity
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Assumed Economy-wide CO2 Reduction Target

83% reduction in CO2
emissions vs. 2005

2005 = 5982 mmT CO2

2020 = 17% below 2005 (4965 mmT CO2)

2030 = 42% below 2005 
(3470 mmT CO2)

2050 = 83% below 
2005 (1017 mmT CO2)

From 0.6 to 0.1 tons CO2/MWh by 2050
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Presentation Overview

The Challenge

De-carbonize the electricity infrastructure 
and meet binding economy-wide CO2

reduction targets

Provide reliable, affordable, and 
environmentally responsible electricity

Meeting The Challenge
Technical, Economic and Scale
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Levelized Costs of Electricity – 2015

Levelized Cost of Electricity, $/MWh

Cost of CO2, $/Metric Ton

All costs are in 
December 2008 $

90% confidence level

PC

Wind (35% Capacity Factor)
Biomass

No investment or production tax credits are assumed for any technology.

NGCC ($8/MMBtu)

Rev. October 2009

Solar thermal LCOE ranges between $225-$290/MWh.

= LCOE in 2025, in Dec 2008$ and 50% confidence level

W/ CCS

Nuclear
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U.S. Electric Generation – MERGE Analysis

Full Portfolio
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Limited Portfolio
(No CCS & New Nuclear)

Demand 
Reduction

Demand 
Reduction

Generation Mix Generation Mix

52% Increase in 
Demand Reduction
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U.S. Electric Generation – MERGE Analysis
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(No CCS & New Nuclear)
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Insights - Renewables

Coal

Gas

Wind

Demand 
Reduction

New Coal 
+ CCSCoal

Gas

WindNuclear

Demand 
Reduction

Nuclear

Solar
Biomass

Hydro

CCS 
Retrofit

Biomass

Hydro

> 20% Renewables by 2030 with Either Portfolio
> 50% Renewables by 2050 with Limited Portfolio

Full PortfolioLimited Portfolio
(No CCS & New Nuclear)
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Insights – Nuclear and CCS
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Gas Expands Rapidly 2010-2020 if Uncertainty Exists 
Regarding Availability of New Nuclear and CCS post 2020 

Full PortfolioLimited Portfolio
(No CCS & New Nuclear)
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Totally different futures in 2050

2050 Generation Mix
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MERGE Wholesale Electricity Cost Results

2007 U.S. Average Wholesale Electricity Cost
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Substantial increases in the cost of electricity

Nuclear Energy is a Critical Technology Option!

Requires Continued Safe and Reliable Operations of 
Existing Nuclear Fleet!
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U.S. Plants Sustaining ~90% Capacity Factor



© 2010 Electric Power Research Institute, Inc. All rights reserved.

Nuclear Generation 

Source: DOE Life Beyond 60 Workshop

57% of NPPs have Received Life 
Extensions to 60 Years
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EPRI Nuclear R&D Activities

Risk & 
Safety 

Radiation Exposure 
and Waste 

Management
Fuel
Reliability

Inspection

Material Degradation

Equipment
Reliability

Adv. Nuclear
Technology
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Conclusion

Full portfolio of technology options is least-cost 
solution to decarbonizing the economy

Electricity policy and technology actions 
over the next decade will to a great 

extent shape the electricity future of 
2050

Requires continued safe and reliable operation 
of our existing nuclear fleet
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