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Governmentôs Coal RD&D Investment Strategy

Commercial Readiness

RESEARCH & DEVELOPMENT

Core Coal and 

Power Systems R&D

DOE ïFE ïNETL

TECHNOLOGY DEMONSTRATION

Clean Coal Power Initiative

Stimulus Activities

DOE ïFE ïNETL

FINANCIAL INCENTIVES

Tax Credits

Loan Guarantees

DOE ïLGO ïIRS

TECHNOLOGIES &

BEST PRACTICES

< 10% increase COE with CCS 

(pre-combustion)

< 35% increase COE with CCS 

(post- and oxy-combustion)

< $400/kW fuel cell systems 

(2002 $)

> 50% plant efficiency, up to 60% 

with fuel cells

> 90% CO2 capture

> 99% CO2 storage permanence

+/- 30% storage capacity 

resolution

GoalsProgramsApproaches



3

American Recovery and Reinvestment Act of 2009 

(Stimulus) Funding Summary

Program/Project Activity                                           ($ in thousands)

Fossil Energy R&D (FutureGen) 1,000,000

Clean Coal Power Initiative (CCPI) - Round 3 800,000

CCS from Industrial Sources 1,520,000

Site Characterization 50,000

Regional Sequestration Training and Research 20,000

Fossil Energy Program Direction 10,000

Total 3,400,000
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Clean Coal Power Initiative (CCPI) 

and FutureGen
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Clean Coal Power Initiative (CCPI)

Current Status

Å CCPI is a cooperative, cost-shared program between 
the government and industry which will demonstrate 
advanced coal-based power generation technologies 
including carbon capture and storage. 

Å Demonstration projects represent technologies ready 
for commercial entry are competitively selected with 
requirement of at least 50% cost share from industry

ï CCPI ïRound I (announced Jan 2003) ï8 projects selected

Å5 projects withdrew or were discontinued

Å3 projects are complete 

ï CCPI ïRound II (announced Oct 2004) ï4 projects selected

Å1 project withdrew
Å2 projects awarded and in design/permitting
Å1 project is complete

ï CCPI ïRound III (announced Aug 2008/Dec 2009) ï6 projects selected

Å1 project withdrew
Å1 projects in negotiation 
Å4 project awarded and in design/permitting 

Clean

Affordable 

Reliable
Electricity

http://www.betterphoto.com/gallery/dynoGallDetail.asp?photoID=110388
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Current Projects in CCPI Program

Excelsior Energy

IGCC

$36M - DOE 

$2,156M - Total 

So. Co. Services

IGCC-Transport Gasifier

$293M - DOE

$2,693M - Total

Hydrogen Energy California

IGCC with EOR

$308M - DOE

$2,840M - Total

Basin Electric

Post Combustion 

with CO2 Capture

$100M - DOE

Round II

Round III

AEP Mountaineer

Post Combustion 

with CO2 Capture

$334M - DOE

$668M - Total

NRG Energy

Post Combustion 

with CO2 Capture

$167M ïDOE

$334M - Total

Summit Texas Clean Energy

IGCC with EOR

$350M - DOE

$1,727M - Total
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ÅDemonstration of a Coal-Based Transport Gasifier (582 MWe net)

ÅIGCC facility will be constructed in Kemper County, MS

Å67% CO2 capture and resale for EOR 

ÅTotal - $2.69 billion  

DOE - $293 million

Lignite  Coal 

Transport Gasifier 

Air 

Steam  

ÁProject Awarded ïJan 2006

ÁProject moved to MS ïDec 2008

ÁConstruction ïJune 2010                             

ÁOperations ïMay 2014

CCPI - Southern Co. ïKemper County IGCC

Overview
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CCPI - Excelsior/Mesaba IGCC
Overview

ÅDemonstrate ConocoPhillips E-GasÊ technology in a large-

scale commercial IGCC application

ÅIGCC facility would be constructed in northeastern MN

ÅNominal 600 MWe net (770 MW nameplate gross) with 

optional CO2 management plan 

ÅTotal - $2.156 billion                                                                            

DOE  - $     36 million

ÁProject Awarded ïJune 2006

ÁConstruction ïJuly 2011

ÁOperations ïJuly 2015
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CCPI - Hydrogen Energy California IGCC
Overview

IGCC with Hydrogen Turbine and Full 

Integrated Carbon Capture & Sequestration

ÅDemonstrate a 257 MWe (net) IGCC with CCS

ÅIGCC facility will be constructed in Kern County, CA.

Å90% CO2 capture (2,000,000 tons/year) sequestered in an 

EOR application

ÅTotal - $2.84 billion  

DOE  - $308 million

ÁProject Awarded: 9/30  

ÁConstruction: February 2012

ÁOperations: November 2016 
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CCPI - Basin Post Combustion CO2 Capture 

Overview

Lignite-based Boiler 

Post-Combustion CO2 Capture

ÅDemonstrate integrated post combustion CO2 Capture, 
Transport and Storage

ÅAntelope Valley Station (AVS) near Beulah, ND

Å90% CO2 capture from 120 MW-equivalent slipstream

ÅTotal - $287 million (proposed)

DOE  - $100 million

ÁFEED: Complete by Oct 2010

ÁConstruction: April 2012

ÁOperations: October 2014
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CCPI - AEP: Post Combustion CO2 Capture

Å Demonstrate a viable post combustion CO2 capture system 
at commercial scale (235 MWe)

ÅAppalachian Powerôs Mountaineer Plant (New Haven, WV)

Å 90% CO2 capture (1,500,000 tons/year) sequestration in a 
deep saline aquifer.

Å Total - $668 million                                                                
DOE  - $334 million

ÁProject Awarded: January 2010

ÁConstruction: January 2013

ÁOperation: December 2015
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CCPI - NRG: Post Combustion CO2 Capture

Å Demonstrate a viable post combustion CO2 capture system 

at commercial scale (60 MWe)

ÅW.A. Parish Generating Station (Thompsons, TX - near 

Houston)

Å CO2 used for Enhanced Oil Recovery (EOR)

Å 90% CO2 capture (400,000 tons/year)

Å Total - $334 million                                                                

DOE  - $167 million

ÁProject Awarded: May 2010

ÁConstruction: December 2012

ÁOperation: December 2014
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CCPI - Summit Texas Clean Energy:

IGCC with EOR

Å Demonstrate large-scale commercial IGCC (400 MWe) with CCS

Å IGCC facility will be constructed near Odessa/Midland, TX.

Å 90% CO2 capture (3,000,000 tons/year) sequestered in an EOR 

application

Å Total - $1,726 million                                                                                   

DOE  - $350 million

ÁProject Awarded: January 2010

ÁConstruction: January 2012

ÁOperation: July 2014

Source: Siemens

http://www.energy.siemens.com/hq/en/power-generation/power-plants/integrated-gasification-combined-cycle/integrated-gasification-combined-cycle.htm
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FutureGen 

FutureGen Goals:

Å To emit virtually no air pollutants

Å Integrate full-scale operations  ïa key step

Å Serve as a test facility for emerging 
technologies 

Å Capture & permanently sequester at least 1 
million metric tons/year CO2 in saline fm.

FutureGen Path Forward:

Å DOE to pursue the FutureGen project in Mattoon, Illinois with the FutureGen 
Industrial Alliance

Å DOE to contribute $1.073 Billion ($1 billion ARRA funds)

Å The following activities are being pursued or have been completed:

ï Preliminary design activities 

ï A site-specific preliminary design and updated cost estimate 

ï Development of a complete funding plan

ï Expansion of the Alliance sponsorship group

ï Potential additional subsurface characterization
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Industrial Carbon Capture 

& Storage (ICCS)
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Current Projects in ICCS Program
Large-Scale CCS from Industrial Sources (Area 1)

Archer Daniels Midland

CO2 capture from Ethanol plant

CO2 stored in saline reservoir

$101M - DOE; $166M - Total

Leucadia Energy

CO2 capture from Methanol plant

EOR in eastern TX oilfields

$260M - DOE; $433M - Total
Air Products

CO2 capture from Steam 

Methane Reformers

EOR in eastern TX oilfields

$254M - DOE; $385M - Total
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Air Products H2 Production Plant

& Valero Refinery, Port Arthur, TX

Å Demonstrate CO2 capture at hydrogen production plant in Port 

Arthur, TX

Å 90% CO2 capture (1,000,000 tons/year) from Steam Methane 

Reforming Process Gas using Vacuum Swing Adsorption 

Å CO2 sent to Denbury pipeline for EOR in the West Hastings 

and/or Oyster Bayou oilfields in eastern Texas

Å Total - $385 million

DOE  - $254 million

ÁPhase 2 Awarded: June 15, 2010

ÁConstruction: July 2011

ÁOperation: November 2012

Air Products & Chemicals, Inc.
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ADMôs Agricultural Processing 

& Biofuels Plant, Decatur, IL

Å Demonstrate CO2capture from Ethanol Plant at ADMôs 

Agricultural Processing & Biofuels Plant in Decatur, IL

Å Use dehydration w/ tri-ethylene glycol & compression to capture 

up to 95% CO2 from the ethanol plant

Å CO2 is a by-product of the production of fuel-grade ethanol

Å Sequester >1 million tons/yr in a saline

formation (Mt. Simon Sandstone)

Å Total - $166 million

DOE  - $101 million

ÁPhase 2 Awarded: June 15, 2010

ÁConstruction: April 2011

ÁOperation: August 2012

Archer Daniels Midland Company
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Å Project will be developed at Leucadiaôsnew industrial 

cogeneration plant in Lake Charles, LA 

Å 90% CO2 capture (4,500,000 tons/year) using Rectisol

Å CO2 sent to Denbury pipeline for EOR in West Hastings and/or 

Oyster Bayou oilfields in eastern Texas

Å Total - $433 million

DOE  - $260 million

ÁPhase 2 Awarded: June 15, 2010

ÁConstruction: Late 2011

ÁOperation: Early 2014

Leucadia Energy, LLC
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ALCOA Point Comfort, TX
Alumina Refinery

Carbonate Enhanced Clay

Touchstone Research Laboratory, Wooster, OH
AFBC; 

Algae Biomass

Calera Corporation Moss Landing, CA 
NG Power Plant 

Carbonates

University of Massachusetts Lowell Coleman County, TX
SOFC Exhaust

EOR

Sunrise Ridge Algae, Buda, TX
Cement plant

Cement and Algae Oil

RTI, (not provided)
Ethylene Plant

SNG

Renewable Energy Institute International,Bakersfield, CA
Biomass Fueled Power Plant

Diesel Fuel

Phyca, Wahiawa, HI 
Liquid CO2 trucked in from Industrial Waste Streams

Algal Oil

Gas Technology Institute, Escondido, CA; 
NG Power Plant

Methane

Skyonic Corporation, San Antonio, TX 
Cement plant; 

Carbonates/ Bicarbonates

UOP LLC,Hopewell, VA
Caprolactam plant;
Biofuel / Fertilizer

Novomer,Ithaca, NY
Fuels Purification and/or SMR

Plastics / Resins

Industrial CCS Project Locations
Large-scale CCS from Industrial Sources (Area 2)



21

Carbon Sequestration Regional 

Partnerships (CSRPs)
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BIG SKY

WESTCARB

SWP

PCOR

MGSC

SECARB

MRCSP

Regional Carbon Sequestration Partnerships
Innovation for Characterization to Large Scale Injection

Seven Regional Partnerships

400 + distinct organizations, 43 states, 4 Canadian Provinces

ÅEngage governments on regional, state & local levels

ÅDetermine regional sequestration benefits

ÅBaseline region for sources & sinks 

ÅEstablish monitoring & verification protocols

ÅAddress regulatory, environmental & outreach issues

ÅValidate sequestration technology & infrastructure

Development Phase (2008-2017+)

9 large scale 
injections (over 1 
million tons each)

Commercial scale 
understanding

Regulatory, 
liability, ownership 

issues

Validation Phase (2005-2010)

20 injection tests in saline formations, depleted oil, 
unmineable coal seams & basalt formations

Characterization Phase (2003-2005)

Search of potential storage 
locations and CO2 sources

Found potential for 100s of 
years of storage
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Target Formation

ÅMassive Sandstone Lower Tuscaloosa

CO2 Source

ÅJackson Dome (natural source) delivered via Denbury 

Resourcesô SonatCO2 pipeline

CO2 Injection Amount (Current)

Å> 2.0 million metric tons (combined P2 and P3)

Current Status

ÅInjection began on 04/01/2009

ÅInjection rate is ~ 432 metric tons/day

ÅMonitoring wells(F2 and F3) are 220-370 feet from 

injection well

ÅElectrical Resistivity Tomography (ERT) receivers were 

installed in the 2 monitoring wells

Southeast Regional CS Partnership
Large-Scale Project Site ïSaline ñEarly Testò

Tuscaloosa 

D-E reservoir
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Target Formation

ÅPaluxy Formation, Citronelle Field

CO2 Source

ÅPlant Barry Coal-Fired Power Plant delivered via        

Denbury Resources CO2 pipeline

CO2 Injection Amount

Å~ 300,000 metric tons over 3 years (2011)

Current Status

ÅCapture Unit Groundbreaking at Southern Companyôs 

Plant Barry Coal-fired Power Plant (April 14th)

ÅCommenced Baseline Characterization 

ÅEnvironmental Information Volumes (EIV) completed, 

and Environmental Assessment (EA) in process

Southeast Regional CS Partnership
Large-Scale Project Site ïAnthropogenic Test
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Target Formation

ÅMt. Simon Sandstone, Illinois Basin

ÅInjection well: 7,230 ft deep

CO2 Source

ÅADMôs Ethanol Production Facility

CO2 Injection Amount

Å1 million metric tons over 3 years (2011)

Current Status

ÅCompleted drilling injection well with micro-
seismic sensors and geophone well

ÅCompleted 4 square mile 3D seismic survey

ÅGroundwater monitoring wells completed

ÅConstruction of compression/dehydration facility 
& pipeline is near completion

ÅWorking on environmental baseline

ÅAwaiting approval of UIC permit modification to    
begin drilling verification well

Midwest Geological Sequestration Consortium
Large-Scale Project Site ïIllinois Basin
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Plains CO2 Reduction Partnership 
Large-Scale Project Site ïFt. Nelson

Target Formation

ÅElk Point Group/Sulphur Point Formation

CO2 Source

ÅSpectra Energyôs Fort Nelson Natural Gas 

Processing Plant

CO2 Injection Amount

ÅAs much as 2.2 million tons/year

ÅInjection anticipated summer 2012

Current Status

ÅDrilling of exploration well completed

ÅConducted ñside-trackò to acquire 

additional reservoir data

ÅDeveloping integrated Risk Management 

Plan (RMP), Modeling & MVA Program
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Plains CO2 Reduction Partnership 
Large-Scale Project Site ïBell Creek

Target Formation

ÅColorado Group/Muddy 

Sandstone Formation

CO2 Source

ÅLost Cabin/Madden Gas Plant 

operated by Conoco Phillips

CO2 Injection Amount

ÅAs much as 1 million tons/year

ÅInjection anticipated                 

summer 2013

ÅExtensive MVA conducted

Current Status

ÅUnder negotiation with 

commercial partner           

(Denbury Resources)


