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Outline 

Å DOE Carbon Sequestration Program 

 

 

Å American Recovery and Reinvestment Act of 2009 (ARRA) ï 

Fossil Energy Research & Development 

 

 

Å Other CCS Activities 

 

ïInternational Cooperation 

ïInteragency Task Force on Carbon Capture and Storage 

ïGeologic Storage Regulatory Framework 



CCS R&D Mission & Approach 
Critically Linked to Climate & Security Goals 

 

Å Develop plant designs & components optimized for CCS 

Å Reduce capture costs 

Å <10% increase in COE (pre-combustion) 

Å <35% increase in COE (post- and oxy-combustion) 

Å Validate storage capacity 

Å Validate storage permanence 

Å Create private/public partnerships 

Å Promote infrastructure development 

Å Put ñfirst of kindò field projects in place 

Å Develop tools, protocols & best practices 

Develop Technologies and Best Practices That 

Facilitates Wide Scale Deployment of Fossil Fuel 

Energy Systems Integrated With CCS by 2020 
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Benefits 

Global 
Collaborations 

Benefits 

Core R&D 

Benefits 

Infrastructure 

       

       

Pre-combustion Capture 

Geologic Storage 

Monitoring, Verification, 
and  Accounting (MVA) 

Simulation and  
Risk Assessment 

CO2 Use/Reuse 

Technology 
      Solutions 

Characterization 

Validation 

Development 

ARRA:Development of 
Technology Transfer Centers 

Lessons      
Learned      

Technology 
      Solutions 

Lessons      
Learned      

North America Energy  
Working Group 

Carbon Sequestration  
Leadership Forum 

International  
Demonstration Projects 

Asia-Pacific  
Partnership (APP) 

ÅReduced cost of CCS 

ÅTool development for risk 
assessment and mitigation 

ÅAccuracy/monitoring quantified 

ÅCO2 capacity validation 

ÅIndirect CO2 storage 

ÅHuman capital 

ÅStakeholder networking 

ÅRegulatory policy development 

ÅVisualization knowledge center 

ÅBest practices development 

ÅPublic outreach and education 

ÅKnowledge building 

ÅProject development 

ÅCollaborative international 

knowledge 

ÅCapacity/model validation 

ÅCCS commercial deployment 

U.S. DEPARTMENT OF ENERGY  ¶  OFFICE OF FOSSIL ENERGY 
NATIONAL ENERGY TECHNOLOGY LABORATORY  

CARBON  SEQUESTRATION  PROGRAM with ARRA Projects 

Regional Carbon Sequestration 
Partnerships 

Demonstration and Commercialization Carbon Capture and Storage (CCS) 

Other Large-Scale Projects 

ARRA: University Projects 
ARRA: Site Characterization 
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Diverse Research Portfolio 

~ 80-100 Active R&D Projects 

 

Strong industry support 

~ 39% cost share on projects 

 

Federal Investment to Date 

~ $785 Million 

Sequestration Program Total Funding 
 Program Statistics 2009 

2009 Program Budget Breakdown 

NOTE:  Innovations for Existing 

Plants (IEP) Program provides an 

additional $50 million for post-

combustion and oxycombustion 

capture 
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  Core R&D Focus Areas and Supporting Research 

Pathways  

Focus Area 

0  Research Pathway 

Key: 

0  Improved Fundamental  
Understanding 

0  Technology Development 

Geologic Carbon 
Storage 

0  Improved Fundamental 

    Understanding 

0  Technology  

     Development 

Geologic Carbon 

Storage 

Risk Assessment 
Mathematical Models  

    Development 

      and Verification  

Improved Risk  

     Assessment  

           Protocols 
  

Simulation and  

Risk Assessment  

0  Conversion of CO 2 

0  Non - Geologic CO 2 Storage 

0  Indirect Storage 

0  Beneficial Use of Produced  
Water 

0  Breakthrough Concepts 

Approaches 

0  Conversion of CO2 

Non-Geologic CO2  

    Storage 
Indirect Storage 

Beneficial Use of  

    Produced Water 
Breakthrough  

    Concepts 

Approaches 

0  

MVA 

0  

Atmospheric and  

  Remote Sensing  

0  

Near-Surface Monitoring 

Wellbore Monitoring 

Subsurface Monitoring 

Accounting Protocols 

MVA 

0  Membrane Processes 

0  Solvent - Based Processes 

0  Sorbent - Based Processes 

0  Improved Water Gas Shift  

Reactor 

0  Coal - to - Liquids Technology 

0  Novel Concepts 

Pre - combustion  
Capture 

0  Membrane 

Solvent-Based  

Sorbent-Based  

Novel Concepts 

Capture 

  (Pre-Combustion) 

0  

0  

0  

CO2 Use/Re-use 

0  

0  

0  

0  

0  

0  

0  

0  

0  

0  
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Regional Carbon Sequestration Partnerships 
ñDeveloping the Infrastructure for Wide Scale 

Deploymentò 
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Regional Carbon Sequestration Partnerships 

 Program Phases 

CHARACTERIZATION 

PHASE 

Characterize all RCSP  

regions for carbon capture  

and storage opportunities 

VALIDATION PHASE 

Validate technologies through  

field testing at selected geologic and  

terrestrial site locations 

DEPLOYMENT PHASE 

Complete large - volume deployment tests of sequestration technologies 

that will help enable future commercial - scale applications 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2003 

FISCAL YEAR 

CHARACTERIZATION 

PHASE 

Characterize all RCSP  

regions for carbon capture  

and storage opportunities 

VALIDATION PHASE 

Validate technologies through  
field testing at selected geologic  

and terrestrial site locations 

DEVELOPMENT  PHASE 

Complete large - volume development tests of sequestration technologies 

that will help enable future commercial scale applications 

FISCAL YEAR 

Scale of 100 to 

10,000 Tons CO2 

Scale of 1,000,000 Tons CO2 

$16 M DOE +$ 5 M CS 

$120 M DOE + $43 M CS 

~$500 million DOE  -  over $200 million cost share 
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North American CO2 Storage Potential  

(Giga Tons) 

Sink Type Low High 

Saline Formations 3300 13000 

Unmineable Coal Seams 160 180 

Oil and Gas Fields 140 140 

Available for download at http://www.netl.doe.gov/technologies/carbon_seq/refshelf/atlasII/atlasII.pdf 

 

U.S. Emissions ~ 6 GT CO2/yr all sources 

Hundreds of 

Years of 

Storage 

Potential 

National Atlas Highlights (Atlas II)  

Adequate Storage Projected 

Saline Formations 

Oil and Gas Fields Unmineable Coal 

Seams 

Conservative 

Resource 

Assessment 
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