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China has installed more than 500,000 Megawatts of coal capacity in the past 10 years
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List of Acronyms

ACES  American Clean Energy and Security Act of 2009 (H.R. 2454)
AFL-CIO American Federation of Labor and Congress of Industrial Organizations

CDM Clean Development Mechanism

CCS Carbon Capture and Sequestration

C0o2 Carbon Dioxide

DOE U.S. Department of Energy

EPA U.S. Environmental Protection Agency
GDP Gross Domestic Product

IEA International Energy Agency

IGCC Integrated Gasification Combined Cycle
IPCC Intergovernmental Panel on Climate Change
MIT Massachusetts Institute of Technology
NDRC  China’s National Development and Reform Commission
MOST  China’s Ministry of Science and Technology
PCC Post-Combustion Capture

ppm Parts per Million

OPIC Overseas Private Investment Corporation
TPRI Thermal Power Research Institute

UMWA  United Mine Workers of American

UN United Nations

UNFCCC United Nations Framework Convention on Climate Change
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Appendix A: Profiles of Selected CCS Projects in the U.S.

CO, Capture Commercial Projects
Source: |EA Greenhouse Gas R&D Programme

Shady Point, Warrior Run, and Bellingham Cogeneration Power Plants
Project Overview: These plants generate electricity and produce food-grade CO, from
flue gases
Goals:
» Commercial-scale, economical and environmentally-acceptable power generation
coupled with CO, production

Great Plains Synfuels Plant (GPSP) CO, Capture and Compression
Project Overview: The GPSP is the only commercial-scale coal gasification plant in the
United States that manufactures natural gas
Goals:
* To deliver CO, to the Weyburn unit in Canada

CO, Capture R&D Projects

Source: |EA Greenhouse Gas R&D Programme

CANMET Energy Technology Centre (CETC) R&D Oxyfuel Combustion for
CO, Capture

Project Overview: The CETC’s pre-competitive collaborative R&D program in Ottawa,
tackles the development of combustion and pollution abatement technologies for fossil
fuels in oxygen (02) and recycled flue gas (RFG) atmospheres for the purpose of producing
high purity CO, streams that are capture ready for transport and storage
Goals:
* To develop energy-efficient integrated multi-pollutant control, waste management
and CO, capture technologies for combustion-based applications
* To provide information for the scale-up, design and operation of large scale industrial
and utility plants based on the oxy-fuel concept
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Physics and Chemistry of Coal-Seam CO, Sequestration and Coalbed Methane
Production

Project Overview: The research will ultimately provide guidelines for drilling of new CBM
production wells and enable field engineers to determine if cases of poor CO, sequestration
and/or low methane productivity can be attributed to non-ideal coal bed temperatures/
depths or, perhaps, to other factors
Goals:
* To determine the temperature dependence of CO, sequestration and methane
production.
* To determine adsorption isotherms for pure gases in a static system for coals of
NETL interest.
* To develop a flow system to generate adsorption isotherms via numerical techniques
established for data analysis

CO, Geological Storage R&D Projects

Source: |EA Greenhouse Gas R&D Programme

American Electrical Power (AEP) Mountaineer Plant Research Project

Project Overview: In November 2002, the U.S. Department of Energy (US DOE) announced
a major new research project to begin studying the potential for geological storage of CO
at AEP’s Mountaineer plant in New Haven, West Virginia, USA

Goals:

* To answer the question of whether the rocks above the possible storage areas are

2

sturdy enough and sufficiently free of interconnected fractures to assure that the CO,

cannot gradually escape

Large scale CO, Transportation and Deep Ocean Sequestration
Project Overview: Assessing technical and economic viability of large-scale CO,

transportation and deep ocean storage
Goals:
* To assess technical and economic viability of ocean storage using enhanced pipe-
laying technology
* To resolve engineering challenges to oceanic tanker transport
* To develop appropriate offshore floating platform/barge for vertical CO, injection
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Laboratory Investigations in Support of Carbon Dioxide-Limestone Sequestration in
the Ocean
Project Overview: The project will carry our investigations into the preparation and
characteristics of CO,/water/limestone mixtures for the ocean sequestration of CO,
Goals:
* To produce a series of emulsions comprising mixtures of liquid CO,, water and
ground limestone
* To test and analyze such emulsions in terms of their chemical and structural
characteristics
* To carry out modeling studies of behavior of emulsions after discharge into the ocean
* To produce the optimal mix of reagents such that a stable emulsion is formed with a
density greater than that of seawater

CCS Power Generation Projects
Source: Stephen Wittrig, Director of Advanced Technologies for BP

AEP Alstom Mountaineer (WV)

Developer: AEP w/Alstom, RWE, NETL and BMI
Size MW: 30 MW/

Capture Process: Post-combustion capture

CO, Fate: Sequestration (saline aquifer)
Start-up: 2009

AEP Alstom Northeastern (OK)
Developer: AEP] Alstom

Size MW: 200 MW

Capture Process: Post-combustion capture
CO, Fate: EOR

Start-up: 2011

Antelope Valley (ND)

Developer: Basin Electric; Powerspan (USDA loan)
Size MW: 120 MW/

Capture Process: Post-combustion capture

CO, Fate: EOR (Pipe to Canada)

Start-up: 2012
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W A Parish (TX)

Developer: NRG Energy with Powerspan
Size MW: Hueneng 125 MW/

Capture Process: Post-combustion capture
CO, Fate: EOR

Start-up: 2012

Appalachian Power

Developer: AEP

Combustion: IGCC

Size MW: 629 MW

Capture Process: Pre-combustion caprure
CO, Fate: Undecided

Start-up: 2012

FutureGen (IL)

Developer: FutureGen Alliance, 9 international participants remain
Combustion: IGCC

Size MW: 275 MW

Capture Process: Pre-combustion capture

CO, Fate: Sequestration
Start-up: 2012

AMPGS (OH)

Developer: American Municipal Power-Ohio, Inc.; Bechtel Power Corporation;
Powerspan

Combustion: IGCC

Size MW: 1000 MW

Capture Process: Post-combustion capture

CO, Fate: EOR

Start-up: 2015
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Appendix B: Profiles of Selected CCS Projects in China

CO2 Capture R&D Projects

Source: |EA Greenhouse Gas R&D Programme

Near Zero Emissions Coal for China (NZEC)
Project Overview: The Phase 1 assessment will explore options for demonstrating CCS for
coal-fired power generation in China
Goals:
* To explore options for the demonstration of CCS applied to a coal power plant in
China
* To build knowledge and capacity on CCS in China

CO2 Geological Storage R&D Projects
Source: |EA Greenhouse Gas R&D Programme

Development of Coal bed Methane Technology/Carbon Dioxide Sequestration Project
(CCCDP)
Project Overview: The project is addressing a number of issues leading to an ECBM/CO2
sequestration demonstration project in China via transfer of Canadian technology
Goals:

* To undertake a programme of work leading to a demonstration project in China

* To produce an inventory of suitable coal beds

* To produce a detailed site selection process

* To carry out micro-pilot and large scale testing in selected areas

* To carry out evaluation and training exercises

EOR Application at Liache Oil Field in China
Project Overview: The project is examining the injection of boiler flue gas for enhanced oil
recovery coupled with CO2 sequestration in a Chinese oil field
Goals:
* To carry out injection trials using steam and/or flue gases in order to boost oil output
and sequester CO2
* To develop the next phase of the project investigating CO2 separation via membrane
technology and enriching CO2 levels in combustion flue gas through the use of
recirculation technology
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CCS Power Generation Projects
Source: Stephen Wittrig, Director of Advanced Technologies for BP

CSIRO PCC Program

Developer: Thermal Power Research Institute (China); Huaneng Group and CSIRO
(Australia)

Combustion: Coal Steam Power

Size MW: Hueneng Beijing host plant is 845 MW/

Capture Process: Post-combustion capture retrofic

CO2 Fate: Carbonated beverages

Start-up: 2008

Shanghai Shidongkou Second Power Plant

Developer: Huaneng Power International (project in Shanghai for Shanghai 2010 EXPO)
Combustion: Coal Steam Power

Capture Process: Post-combustion caprure retrofit

CO2 Fate: Local sales, food and industry, possibly eventual offshore EOR

Start-up: Early 2010

GreenGen

Developer: China Huaneng Group (51%) plus the other 4 State Power companies, Shenhua,
China Coal, Peabody has applied to join

Combustion: IGCC

Size MW: 250 MW expanding to 650MW

Capture Process: Pre-combustion

CO2 Fate: Sequestration / EOR

Start-up: 250 MW IGCC plant in 2011, 650 MW IGCC with PC capture in 2013; add
EOR CCS in approx 2015

Shenhua CtL

Developer: Shenhua Group

Capture Process: Probably Rectisol (Coal conversion processes such as this plant capture
the CO2 as part of the process and emit practically pure CO2)

CO2 Fate: Sequestration (saline aquifer and depleted oil fields)
Start-up: CtL operational CCS 2011
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Endnotes

-

IPCC [Intemational Panel on Climate Change] Working Group 1, Climate Change 2007: The Physical Science Basis, vol.
1 of IPCC Fourth Assessment Report (New York: Cambridge University Press, 2007). Parts per million (ppm) is the ratio
of the number of GHG molecules to the total number of molecules of dry air.

NASA Goddard Institute for Space Studies, GISS Surface Temperature Analysis: 2005 Summation (New York: NASA
Goddard Institute for Space Studies, 2006).

IPCC Working Group 1, Climate Change 2007: The Physical Science Basis.

IPCC Working Group 2, Climate Change 2007: Impacts, Adaptation and Vulnerability, vol 2. of IPCC Fourth Assessment
Report (New York: Cambridge University Press, 2007).

See Thomas Fingar, Statement for the Record before the Permanent Select Committee on Intelligence and the Select
Committee on Energy Independence and Global Warming, House Of Representatives (Office of the Director of National
Intelligence, 2008), http://www.dni.gov/testimonies/20080625_testimony.pdf.
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Khalid Malik, Project Launch Ceremony China Environmental Awareness Programme (United Nations Development
Programme, 2006), http-//www.undp_org.cn/modules. php?op=mecdload&name=News&file=article&catid=13&topic=6
&sid=348&mode=thread&order=0&thold=0.

% China Environment Forum, Environmental NGOs, Public Participation, and Governance (Woodrow Wilson Center for Scholars,
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