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Global Generation Mix with 550 ppm CO2 Limit

2005

2020

2050

2095

The area of each pie chart is proportional
to the respective year’s total generation.

Oil
Gas
Coal
Fossil with Capture
Non-Emitting



3© 2005 Electric Power Research Institute, Inc. All rights reserved.

Objective

Provide an objective and factual 
framework for discussing generation 
technologies and investment decisions 
in a carbon-constrained world
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Framework Overview

• Levelized cost of electricity
– Standard EPRI methodology
– 2004 costs and $’s

• Two key uncertainties
– Future “cost” of CO2

– Future price of natural gas
• Two technology portfolios

– 2010 time-period
– 2020 time-period
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Pulverized Coal in 2010 Time Period

30

40

50

60

70

80

90

100

0 10 20 30 40 50
Cost of CO2, $/metric ton

Levelized Cost of Electricity, $/MWh

PC w/o cap



6© 2005 Electric Power Research Institute, Inc. All rights reserved.

Natural Gas Combined Cycle in 
2010 Time Period
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Comparative Costs of 2010 Generating Options
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$6/mmbtu will be used as 
floor price for natural gas
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Integrated Gasification Combined Cycle in 2010
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U.S. Wind Plant Capacity Factors, 2004
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Wind Generation in 2010 Time Period
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Wind Generation in 2010 Time Period
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Comparative Costs of 2010 Generating Options
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What’s Possible
in 2020
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Pulverized Coal w/o Capture
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IGCC w/o Capture
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PC with capture/transport/storage
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IGCC with capture/transport/storage
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Comparison of IGCC and PC
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Natural Gas Combined Cycle
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Wind Generation
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Biomass
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Comparative Costs in 2020
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Comparative Costs in 2010
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What’s Possible: Comparative Costs in 2020
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An Extraordinary Opportunity
to Develop a Low-carbon Portfolio
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Fossil Generation with Capture

Advanced Coal Technology Platforms

• Integrated Gasification Combined Cycle (IGCC) with CO2
capture and deep geologic storage

• Advanced Pulverized Coal (PC) with post combustion CO2
capture and deep geologic storage

• Advanced circulating fluidized bed with post combustion 
CO2 capture and deep geologic storage

All technologies required to meet future generation needs
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Cumulative Global
2005-2050

CCS Deployment
30,000 MtCO2

Cumulative USA 
(2005-2050)

CCS Deployment
8,000 MtCO2

CCS Deployment
Today and 2050 (on 550 ppmv path)

World CCS Projects
Projected Lifetime CO2 Storage

0-10 MtCO2

10-20 MtCO2

20-30 MtCO2

250 Million tons CO2
(approximate amount CO2
storage needs of one 
1000MW IGCC operating for 
50 years

 1: Big Sky Partnership* 12: RECOPOL 
2: CO2SINK  13: Salt Creek / NPR-3 
3: Frio   14: Sleipner 
4: Gorgon   15: Snohvit 
5: Illinois Basin Partnership* 16: Southeast Partnership* 
6: In Salah  17: Southwest Partnership* 
7: K12B   18: Surat 
8: Midwest Partnership* 19: West Coast Partnership* 
9: Minama-Nagaoka 20: Weyburn 
10: Otway  21: Yubari 
11: Plains Partnership*   
*Denotes US DOE Regional Carbon Sequestration Partnerships  
Bold text denotes existing or completed projects 
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Potential Geologic CO2 Storage Capacity

Ratio of Cumulative Emissions 1990 to 2095 to Maximum Potential Geologic 
Storage Capacity by Region
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U.S. has abundant coal resources and ample CO2 storage capacity 
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Overview of Advanced Coal Programs

• EPRI CoalFleet Program
• Focused on accelerating the deployment of advanced coal technologies

– IGCC
– Ultra-supercritical PC
– Supercritical Circulating Fluidized-Bed

• Development of IGCC CO2 capture capability/convertibility

• FutureGen Alliance
• A “living laboratory” for advancing IGCC technology and associated CO2 

capture technology and hydrogen co-production
• Demonstration of large-scale storage of “gasification power plant” CO2

• EPRI CO2 Capture Initiative
• Focused on developing advanced post-combustion CO2 capture technology 

for PC plants 
• Understanding issues and demonstrating storage of CO2 from combustion

Coordinated Plan Avoids Duplication and Gaps
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Comparison of IGCC and PC (2020)
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Reducing Cost of PC CO2 capture is a key technology challenge



32© 2005 Electric Power Research Institute, Inc. All rights reserved.

EPRI CO2 Capture Initiative

A multi-phase testing program to develop cost-effective 
and practical PC CO2 capture technologies

Phase 2

• 10-MW CO2 Test Center 
(150 Tonnes/day)

• Capture and store CO2 at 
substantial scale and real 
operating environments

• Future phases – larger 
demos to scale-up to full 
plant

Phase 1 

• 5 MW Chilled Ammonia 
Pilot  with Alstom

• Testing of other solvents or 
technologies  

• Test materials to be used 
for compression, transport 
and injection of flue-gas 
CO2

Focused on closing the PC CO2 capture cost gap
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Closing Thoughts

• Four key uncertainties impacting near-term decisions on 
new generation:
– Future cost of CO2

– Future price of natural gas
– Spent nuclear fuel storage
– CO2 capture and storage

• Extraordinary opportunity to develop and demonstrate a 
very low emissions portfolio of generation technologies for 
operation by 2020.

Together…Shaping the Future of Electricity
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