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Planning for Future is Important
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Forecasting Dependence on Energy Imports 

(Reference Case)

10.6 Quads (19.5%) Lower Imports in AEO’06 Forecast (2025)
More Reliance on Domestic Resources; 4.6% Lower Consumption (2025)

AEO’06AEO’06

19.5%
lowered
imports

2025

“I urge Congress to pass 
legislation that makes America 

more secure and less dependent 
on foreign energy.”

President G. W. Bush
State of the Union Address, February 2, 2005

Reference: EIA Annual Energy Outlook 2002, 2003, 2004, 2005, 2006



Difficult to Postulate Affordable, Secure 
Alternatives to Coal

Nuclear
 Cost, 
 Permitting,
 Waste Disposal?

Biomass
 Cost,
 Gigantic, 
 Infrastructure? 

 Wind / Solar
 Cost, 

 Land use, 
Intermittency? 

 Hydro / 
Geothermal

 Availability 
of sites?



Coal Research & Development

Must Drive Technology

To Near Zero Emissions at Reasonable Cost



R&D Challenges for Coal Technology

• CO2 management

• Mercury emissions

• High efficiency

• Water use

• By-product utilization

• Flexible (feedstocks, products, siting)

• Cost competitive with other energy choices



Clean Coal Technology Development Must 
Address Near and Long Term Energy Needs

Short-term Needs:
• Maximize existing fleet service
• Provide advanced technologies 

for new, near term plants
• Provide technology bridge to 

transition to future plants

Long-term Needs:
• Zero emissions coal technology
• Reliable coal technology
• Cost competitive coal 

technology
• Technology for Hydrogen 

Economy



Coal Technology R&D Pathways
Critical R&D Challenges to Near Zero Emissions From Coal

Coal Gasification
Power and Multiple Products 

Improve Reliability

Maximize Efficiencies

Near Zero Criteria Pollutants

Near Zero Water Usage

Near Zero Greenhouse Gases

Pulverized Coal
Power Generation

Improve Efficiencies

Minimize Criteria Pollutants

Minimize Water Usage

Minimize Greenhouse Gases

Future PlantsNear Term Plants

Technology Bridge to Near Zero Emissions

2005 - 2015 2015 - 2025



DOE’s Coal RD&D Investment Strategy

Demonstration Projects
• Clean Coal Power Initiative

Financial Incentives
• Encourage investment in 

commercial projects with 
advanced technology

Market PenetrationTechnology Development

R&D
• Core R&D program
• FutureGen
• ~ $300 million per year
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Critical Technology Pathways

Environmental Control for Existing Plants

• Low-NOx combustion; reduced cost
• Mercury control (>90% capture)
• Fine particle control
• Water minimization

Advanced Combustion

• Ultra-supercritical steam
• Oxygen combustion
• Advanced concepts (e.g. chemical 

looping)



Critical Technology Pathways

Gasification Systems

• Gasifier advances; new designs 
(e.g. transport gasifier)

• Oxygen membrane separation
• Syngas purification (cleaning) and 

separation (e.g. hydrogen, CO2)

Energy Conversion

• Advanced gas turbine technology 
operating on hydrogen mixtures

• Fuel cell systems using syngas or hydrogen



Critical Technology Pathways

Carbon Management

• CO2 capture
• CO2 sequestration
• Monitoring and verification

Systems Integration

• Integrated power plant modeling and virtual 
simulation

• Sensors and smart-plant process control



FutureGen

Gasification with 
Cleanup Separation System

Integration

Carbon
Sequestration

Optimized 
Turbines

Fuel Cells

H2 Production

FutureGen: Integrating Function for R&D Program



 Clean Coal Technology 
Program

 1985-1993

 Power Plant 
Improvement Initiative 

2001

 Clean Coal Power 
Initiative

 2002-2012

DOE’s Coal Demonstration Programs
A History of Innovative Projects



TOXECONTM Retrofit for Mercury & Multi-
Pollutant Control – 270 MW Commercial Demo

• We Energies Presque Isle Power 
Plant, Marquette, MI
− ADA-ES, C&B, Wheelabrator, EPRI

• CCPI Program - $53.3 Million
− $24.9 Million DOE
− $28.5 Million We Energies

• Baseline testing complete
• Parametric and optimization testing 

ongoing
• 90% Mercury emission reduction 

achievable
• Balance of plant issues being 

addressed
• Long term testing in 2007



Tentative Priority Technologies
Future CCPI Rounds

Technologies 
for 

Zero-Carbon 
Emission 

Plants

• Advanced Power Technologies
− Improved efficiency / lower capital cost
− Sequestration friendly

• Sequestration

Technologies 
for 

Clear Skies
Compliance

• Emission 
control
− Mercury
− NOX

Round 2        Round 3       Round 4 Program 
Goals

Rev. 071404



Tampa Electric
IGCC Power Plant

Low-NOx Burners

Advanced Pollution Controls
• Now installed on 75% of U.S. coal plants
• 1/2 to 1/10 cost of older systems

CCT Program Success Stories

PSI Energy Wabash River
IGCC Power Plant

Proven Advanced Coal
Power Systems
• Two “super-clean” coal-based IGCC    

plants operating reliably
• World’s largest CFBC power plant

JEA CFBC Power Plant



• Many U.S. coal plants need  
replacement or repowering 
starting in 2020 

• Opportunity to deploy     
near-zero emission coal 
technologies

• Construction decisions need 
to be made starting 2015

R&D must be underway now to provide 
definitive data needed to make good 

decisions in next 10 to 15 years
Alabama Power – Gaston

Window of Opportunity for Coal Technologies



NETL website:
www.netl.doe.gov

Please Visit Our Websites

Fossil Energy website:
www.fe.doe.gov

http://www.netl.doe.gov/
http://www.fe.doe.gov/
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