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(perfluorocarbons, PFCs)

Panel on Climate Change)
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(CO2) (CHa) (N=0)
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GHGs
(IPCC, Intergovernmental
2007 (CO)
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2030

Absent binding constraints

(Organization for Economic Cooperation and Development, OECD)
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CCS (Carbon Capture and Storage)

(GHG)
(IPCC)2005
(30%) CCS GHG
(
) CCSs
CCS
(UNFCCC) 13
3 (COP13/MOP3)
CCS (CER, Certified

Emission Reduction)
(FCCCISBSTA/2007/L.19)
(CDM, Clean Development Mechanism)

(SBSTA, Subsidiary Body for Scientific and Technological Advice) 28

CCS 10
(NETL, National Energy Technology
Lab) 10 CCs
(FE, Office of Fossil Energy)
CCsS

CCS
(Integrated Gasification Combined Cycle, IGCC)
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2008 4 2 Jeffrey F. Kupfer
(Deputy Secretary)  Kupfer
(Samuel W. Bodman)
115 240 2008
Kupfer (A Keynote Address) CCS
CCs

12:00

03:00

03:30

06:00

07:00




08:00

Stephen Johnson, Administrator U.S. Environmental Protection
Agency

08:30

: David Hawkins, Director Climate Center, Natural Resource
Natura Resource Defense Council

Rebecca Tarbotton, Director Global Finance Campaign Rainforest
Action Network (RAN)

Stu Dalton, Director, Generation Electric Power Research Institute
Craig Hansen, Vice President Gov t Relations, Babcock & Wilcox
Jerry Eyster, Sr. Vice President GE Energy, Financial Services

09:30

CCS

: Edward Helminski

William Anderson, Asst. Secretary Installations & Environment, U.S.
Air Force

09:55

CCs

Graham Campbell, Dir. Genera Office of Energy R&D, Natural
Resources, Government of Canada

10:20

10:35

(Keynote)

CCS

: Edward Helminski,
Jeffrey Kupfer, Acting Dep. Secretary U.S. DOE




11:00

CCS

: Bruno Gerard., CEO Oxand
Elizabeth Fleming Regional CO. Manager Shell E& P America

11:25

Lori Perine, Vice President U.S. Government Affairs ALSTOM
Power

11:50

CCS

George Longo, Managing Director UBS Investment Bank

12:30

01:00

Section A ( )

01:30

03:30

03:45

6:00/6:15

06:00




08:00

CCs

: Edward Helminski
Fred Palmer, Sr. Vice Pres. Peabody Energy

08:25

: John Litynski, NETL
Ed Steadman Energy & Environ. Res. Center University of N. Dakota
Plains CO: Reduction Partnership
Jerry Hill, Southern States Energy Board, Southeast Regional Carbon
Sequestration Partnership
Rob Finley, Illinois State Geological Survey, Midwest Geological
Sequestration Consortium
Brian McPherson, Univ of Utah, Southwest Regional Carbon
Sequestration Partnership
Neerg] Gupta, Battelle, Midwest Regional Carbon Sequestration
Partnership

09:40

T. S. Ramakrishnan Scientific Advisor & CO: Theme Leader
Schlumberger Doll Research

10:05

10:20

M. Granger Morgan, Head Engineering & Public Policy Carnegie
Mellon University

lain W. Wright, COz Program Mgr. BP Alternative Energy




CCS

11.05 ccs
: Judd Swift, US DOE

John Gale, General Manager Greenhouse Gas R&D Programme
International Energy Agency
Rachel Crisp, Dep. Director CCS Demo Project and Int” | CCS Dept.
for Business, Enterprise and Regulatory Reform, United Kingdom
Gardiner Hill, Vice Chair Zero Emissions Technology Platform
Max Ball, Project Manager SaskPower Clean Coal Project
Saskatchewan, Canada

12:30

01:00 Section A ( )

01:30 ( 20 )

03:30

03:45

05:45

05:45 ( )




08:00 CCs -CSLF

: Edward Helminski
Justin R. (Judd) Swift Deputy Assistart Secretary for Intl. Affairs,
Office of Fossil Energy, Carbon Sequestration Leadership Forum
U.S.DOE

08:20

: Lee Whitehurst, Reg. Manager Geologic Sequestration, UIC
Program; Office of Groundwater/Drinking Water, U.S.
Environmental Protection Agency
Sarah Forbes, Climate Change Specialist; Potomac-Hudson Engin..
(Supporting World Resources Ingtitute CCS Guidelines Proj.)

Daniel Fredlund, Manager Underground Porosity Gas Storage
Section/Manager of CO: Sequestration Kansas Corporation
Commission

Rep. Tom Lubnau State House Representative Wyoming
Stefan Bachu Alberta Energy & Ultilities Board Alberta Canada

09:40

Sally Benson, Executive Director Global Climate & Energy Project
Stanford University

Scott Klara, Director Strategic Center for Coal National Energy
Technology Lab

10:05

10:20 |CCS

Jerald J. Fletcher, Director US-China Energy Center and Natural
Resource Analysis Center; Professor of Environmental and Natural
Resource Economics

Qingyun Sun Ph.D. Associate Director, US-China Energy Center,
Research Assistant Professor, Resource Management Department

10




10:45

CCSs

Frank P. Prager, Vice President Environmental Policy Xcel Energy
Kim Wissman, Deputy Director Utilities Dept; Exec. Dir. Ohio
Power Siting Board; Ohio Public Utilities Commission

11:25

CCSs

Edward Rubin, Alumni Professor, Environment, Engineering &
Science Carnegie Mellon

James Dooley, Leader Joint Global Change Res. Inst., Global Energy
Technology Strategy Project

Ray Hattenbach, Vice President Blue Source LLC

Kim Wissman, Deputy Director Utilities Dept; Exec. Dir. Ohio
Power Siting Board; Ohio Public Utilities Commission

12:45

Edward L. Helminski, Conference Co-Chair Carl Bauer, Director
NETL U.S. DOE; Conference Co-Chair

01:00
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UNFCCC (COPIMOP) (APEC)

(Capture)
CO:2
CO:2
CCS CO:
CCS CO:
CCS CCS
CO2 CO: “
" CO2
CCS
CO2
CO:2
CO2
CO2
CO2
CO2
CCS

2005 12 CO:
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EOR CO:2

1—2 CO: CCs
5
1992
UNFCCC “
CCSs CO:
CO:
CO:
CO:2 CO:
IPCC TAR
CO: CO:
450—750ppmv( ) TAR “
3 CO: "
TAR “ "
CCSs
IPCC
1 / 2
CO: 3
CO: 4 CO:
CCS
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CCS CCSs
CCS
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CCS
CCSs
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CCS
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IPCC
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CO:
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CO: CCS CO:
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CO:
2000 235
60% >0.1

CO:

CO: 15%
2%

CCs
50

ECBM [Enhanced Coalbed Methane Recovery] EOR

CCs
IPCC SRES
2020 CO:
CO: 80-120 2050 230-840
CO: 2050
CO:
CO:
26-49 CC: 7-13 2050
2020 CO:
CO: 21-45%

25

CO:
CO2/ 60 /

COaf

CO: 95%

CO:
360 CO:
CO:
CO:
CO:
290-440
CO:2 60-230

CO:

2020
47-376 CO: 13-100

9-12% 2050
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CO:
CO:
CO2
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NGCC

MEA
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65 / CO: IGCC
10 IGCC

(oxy-combustion)

CO2
60-70
(ion
transport membranes) (chemical looping)
CO:>
CO:>
CO:>
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90%CO2 CCs 24-40%
NCGG 11-20% IGCC 14-25% CO:>
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CCs
CCS CO:
CO:>
CO2
/
PC NGCC IGCC
CO2

CO:
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80—90% PC IGCC
CO: 11-14MPa
CO:>
CO2
CO:> NGCC 35-70% 0.01-0.02
PC 40-85% 0.02-0.03 / IGCC
20-55%  0.01- 0.02 /
CO2 0.04-0.09 /
0.03—0.06 /
75%
4.4 /GJ (gigajoule) NGCC
PC IGCC
/
NGCC
PC NGCC
CO2 CO2 PC
CCS NGCC PC
CO2
CO: IGCC
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5% - 30% CCS

IGCC 19
300 /
CO:
CO:
CO:
CO:
2-56 /
CO:
20-30%
Cansolv 1997
Cansolv
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80 [ CO:
0.08 /

25- 115 /I CO:2

CO:
CO:
CO:

(CTI, Cansolv TechnologiesInc.)
CTI
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CANSOLV

Cansolv
CANSOLV
CANSOLV

CANSOLV
CANSOLV
CANSOLV

FGD FCCU COKER
SRU BLOWPIT

5,000 Nm3/h 950,000 Nm3/h
0.08%vol  11%vol

...CANSOLV
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SRU
SRU
15% SRU
CANSOLV
1
SO3

10 ppmv

6. (HSS, Heat Stable Salts)

CANSOLV
5,000

Cansolv

CANSOLV CANSOLV

PCC

5,000
2010 CANSOLV
02 CANSOLV
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80%
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(Sequestration)
()

(EPA) 2004 7,074.4
3,809
()
(CO2)
( )
« )
()
2002 11 21 (Spencer Abraham)
(GHG)
()
(RCPs)
7 RCPs 97
97 96
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(Big Sky Regional Carbon Sequestration

Partnership, Big Sky) (Plains CO2 Reduction
Partnership, PCOR) (Midwest Geological
Sequestration Consortium, MGSC) (Midwest

Regional Carbon Sequestration Partnership, MRCSP)
(Southeast Regional Carbon Sequestration Partnership, SECARB)
( Southwest Regional Partnership on Carbon
Sequestration, SWP) (West Coast Regiond
Carbon Sequestration Partnership, WESTCARB)
2003

CO: 25

100
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(SWP)

200
100 CO2
The Southern
States Energy Board , SSEB
(Tuscaloosa Massive Sandstone)
SSEB 100
(enhanced oil recovery, EOR)
(MMV)
C )
CO2
(EERC)
EERC 180

(AlbertaBasin)
15 EERC
(Williston Basin) 100
1)
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( ) CO:

, lllinois Basin

(Archer

Daniels Midland Corporation)

100 (Mount Simon)

(1,500 )

CO:

Schlumberger and LLNL

100

(MRCSP) - MRCSP
(Battelle Memorial Laboratories)

100 MRCSP 100
3,000
MRCSP
MRCSP

WESTCARB - WESTCARB
(San
Joaquin Basin) 100
7,000 + Kimberlina 5
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WESTCARB
( ) WESTCARB

2008 1 2 70
ccs
10 2012 5
30 18.49
2008
2009 7
( 784 ) 12% 11%
2011 10% ( 415 ) 4.5%
3.5% 2011 2.5% ( 255 )
100 30 2009
( 395 ) 2008 7 1
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1990-2001

CCs

(NGOs)

stakeholders
NGOs

(SWP)
(CC9)
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(

(

)

)

)

(SanJuan ) (

(2003-2005) SWP
2005 12 SWP
1 SWPp 1
2012 18%
(2005-2009) SWP I

SWP
(2008-2017) "
27 (30
CO2lyr)
EOR 10
127 (140 COoalyr)
[
San Juan - (ECBM) SWP San
Juan ECBM  ConocoPhillips 2008 5
75,000
San Juan ECBM San Juan ECBM
ECBM

41



(Paradox Basin)

(EOR)
Bluff Aneth SWP EOR
Navgo
EOR 2007 8 2009 9 3
150,000
( ) SWP (MMV)
- SWP EOR
SACROC
EOR/CO: Kinder Morgan CO2 L.P 2007
6 350,000 Aneth
SACROC ( )
C )
C )
()
Aneth 1956 Aneth
Aneth Paradox Basin
Aneth (trap) Aneth
Aneth 16,800 149
421 Aneth
150
Ismay Aneth
SACROC
SACROC
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San Juan (S3B)

1) 2)
3) 4)
5) (CBM)
(ECBM) San Juan
SB
)
(EOR)
( 5,000
)
)
(ECBM)
San Juan ECBM
ECBM
BLM San
Juan
ECBM
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San Juan

Farnham

LLC

(Blue Source)

D

MMV

Uinta

Farnham

Uinta
(Savoy)
Farnham
2008 7
2011
2017
SWP

)
MMV

2008 12
1,000,000
SWP



San Juan MMV MMV

(Tiltmeter)

MMV MMV

VSP
MMV MMV
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SWP

SWP
SWP
«y
2 (€)
4
SWP
SWP
(http://www.southwestcarbonpartnership.org)
(
)

(http://www.netl.doe.gov/technol ogies/carbon _seq/)

( )
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(Q&A)

— EOR
CCs
CO: (CO=EOR
CO2-EGR[Enhanced Gas Recovery] CO:-ECBM)
CO:
CO: CO:2
CO-EOR CO:2
10%~15% CO:2
CO-EGR
CO: CO:2
CO:
CO: CO:2
CO-ECBM CO:
CO: CH4 CH4
CCSs
(IPCC) CCSs

CCSs
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CCS

CCS
(steam)
(CO H2 (shift reactor) CO
CO: H, CO2 CO:  (40-60%)
(at 15-40 bar or 950 psi)
(95-99%)
CO:( 80%) ( CO: H,0)
H20
CO:
CO:
( 1bar) CO2 (3-15 val %);
(PC) CO:
(absorption) (adsorption) (cryogenics) (membranes)
( )
pre-combustion
CCS crop

residues
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85-95%

(Pulverised fuel) (IGCC)
IGCC, durry feed
38% CCS IGCC
PF IGCC

80 )

IGCC

IGCC

IGCC
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IGCC
CCs IGCC

CO:

cap-rock
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(St ructSutroarlage)

Salah Methane 100
25

(Residual Storage)

(Di ssolutidn Storage

(Mineral Storage)
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240

CCS

CCs (petroleum coke)

S00MW 30
2012
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CCs

100 90-99%
60-80%
CCs
CCs
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(FutureGen) ( )
FutureGen
FutureGen
(CO2) 2006 12 2
FutureGen FutureGen
FutureGen
12 FutureGen
(Mattoon ); Tuscola ); Jewett
( Brazos ); (Odessa)
FutureGen
(EIS) EIS
FutureGen
FutureGen Mattoon
FutureGen
M attoon
® Mattoon
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(seals)

Mattoon  FutureGen

FutureGen

Mattoon
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EPRI CRIEP

IGCC
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IPCC, 2005 IPCC special report on Carbon Dioxide Capture and Storage.
Prepared by working group 111 of the Intergovernmental Panel on Climate
Change. Metz, B., O.Davidson, H. C. de Coninck, M. Loos, and L.A. Meyer
(eds.). Cambridge University Press, Cambridge, United Kingdom and New
York, NY, USA, 442 pp. Availablein full a www.ipcc.ch
APEC, 2005 CO2 Storage Prospectivity of Selected Sedimentary Basinsin
the Region of Chinaand South East Asia.  Asia Pacific Economic
Cooperation / ICTPL (on behalf of CO2CRC)- Assessment of Geological
Storage Potential of Carbon Dioxidein the APEC Region - Phase1. 231 pp.
USDOENETL, 2007 Carbon Sequestration Technology and Program Plan 2007
- Ensuring the Future of Fossil Energy Systems through the Successful
Deployment of Carbon Capture and Storage Technologies. USDOE-NETL,
47pp.
USDOENETL, 2008 Agendaof Seventh Annua Conference On Carbon
Capture & Sequestration Pittsburgh, Pennsylvania, USDOE-NETL
Paul- Emmanuel Just, 2008 Integrated SO2 Control and CO2 Capture in a Coal
Fired Power Plant. Seventh Annual Conference On Carbon Capture &
Sequestration Pittsburgh, Pennsylvania, USDOE-NETL
UNFCCC, 2007 Carbon dioxide capture and storage in geological formations
as cleandevel opment mechanism project activities. FCCC/SBSTA/2007/L.19
Futuregen Industrial Alliance, Inc., 2007 Final Site Selection Report.
Futuregen Industrial Alliance, Inc. 26pp.

2008

14pp.
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2001

DOE
2003
CCSs
CCS
CCS
40 — CCSs
CCSs 2020
CCSs
CCSs
CCSs CCSs
CCSs
FutureGen ,
60~80% 20~40%
CO: ()
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(EOR) CBK(
) F ) 2005
APEC
2008~2010  ( )

(Central Research Institute of Electric
Power Industry; CRIEPI) (Electric Power Research Institute;
EPRI) (

)
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2020
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