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2001

GHG

2012

2002 2

GHG

2002 2 Global Climate Change Initiative GCCI
GDP GHG 2012 18

GCClI
2000 13% 1990 31%
1990 7%
GHG
NGO
NOx SO,
Clear Skies Initiative
3 2018

EPA



GHG
Co,

RPS 16
RPS

2003 6 CO,

2001 911

90 6% 2001 90 6.3%



GHG

CDM Clean Development Mechanism

RPS

NSR (New Source Review)

(Cofiring)
(Carbon Burn-Out)



2001 3 “ ” 2

EU
2003
2003
! (EUEC: Electric Utilities Environmental Conference)
EUEC
DOE EEI EPRI EPA
6
700 4
EUEC 2003
1
2
RPS 3
NSR

URL(http://www.euec.com/)
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2012

1997 2 Greenhouse Gas,
GHG 2010 1990 5%
55 1990 GHG
55% 2
110
43.9%
17.4%
NGO NGO
Co,
GHG
2002 2
“ Global Climate Change Initiative (GCCI)” GHG
GHG GDP100 183
151 18
GDP Cco, “ Carbon Intensity”
“ Greenhouse Gas Intensity”
2 (Annex )

OECD



4,000 490

"Economic growth is the solution, not the problem."

NGO DOE
EIA: Energy Information Administration

Annual Energy Outlook 2002 2000 2020

3.0% CO, 1.5%

GCClI
1 2012 Carbon Intensity  18%
CO, 2000 13% 1990 31%
1990 7%
5%
Global Climate Change Initiative (GCCI) GHG
- 200 T ——— 3.400
) [elele] o
E 180 - 4 T 3.000 E
o i
E 160 T 2,600 5
o 108 MMTCE Gap 0
é in 2012 — 2
= 140 A /‘ 1 2,200 W
. 120 - T T T T T 1.800 I
2000 2004 2008 2012
GDP GHG
GCCl GDP GHG
GHG
GCCl GHG

National Energy Technology Laboratory (EUEC )



2003 6 3 Massachusetts, Connecticut, Maine EPA

Co,
Co,
EPA
EPA 3 Cco,
Co, GHG
EUEC
2002 7 Co, AB1493
2005 2009
2002 10 GHG
(California Climate Action Registry)
1997 Co,
Co,
0.675lbs-CO,/kWh
0.5041bs-CO,/horsepower-hour
Co, $0.85/ton-CO,

6 27 EPA



2001 4 6 ) Co,

1997-1999 3 10% 2006
Co,
Co, 2
2002 5 "Clean Power Act"
CO, 1990
2007 2010
GHG
GHG
CO,

NETL (National Energy Technology Laboratory)
2002 6,500 ( )
2000 CO, 65
1%

2008



GHG

$5/ton-CO, co,
GHG
CO,
GHG
DuPont $1 5/ton-CO,
$5/ton-CO, 2010
$11/ton-CO,
GHG $7 8/ton-CO,
CoO, $50 100/ton
Brigham Young University, Gary Bryner (EUEC
GHG
GHG
British Petroleum(BP) 2010 90 10%
127
Shell 2010 90 10%
DuPont 2010 90 65% CO, 300
N,O 60%



Chicago Climate Exchange 7 40
99 2%
CO,
Co, 2007 90
2007
NOx 70%
GHG 2010 90 10%
NGO “ Climate Trust”
GHG
2002 4
1000 700 CO,
46 1 5
2000 1 =2 1500
CO,
BP Amoco
Electrabel Gaz de France Statoil
Fortum Rabobank

10

3%
90

Co,

SO2

GHG

RWE

75%

Norsk Hydro



CDM Clean Development Mechanism

CDM
GHG
GHG GHG
JI: Joint
Implementation
CDM Clean Development
Mechanism CDM
CDM CER(Certified Emission Reduction)
4 CER
AAU(Assigned Amount Unit) RMU(Removal Unit)
an ERU(Emission Reduction Unit)
CER CER
CDM
COP9 2003 12
CDM
CDM
CER GHG
CDM
EUEC
Co, GHG 1
2
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CDM

GHG
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United Nations Framework Convention on Climate Change
EPA 8
75%

Co,

153
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25% 75%

TransAlta*
Independent Power Producer
2001
30
21 S CO, 630
10 6,300

4 TransAlta URL: http://www.transalta.com/

5

GHG Cco2

co2 1 21 (N20) 310

SF6 23,900

13

25%

75

50%

GHG

32

IPP:

Co,



RPS

2%

Co,
RPS Renewable Portfolio
Standard 2020
10%
(H. 1294) 2015 10% 2025 20%
2003 4
RPS 2010

1.35%

10%
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RPS
RPS REC (Renewable
Energy Credit)
REC

Green Power Market

REC
RPS
ICF
Consulting 5% RPS
CO, 3%
5%

0.2¢ /kWh

90 RPS
RPG Renewable Portfolio Goal 16
3 6 ¢

RPS

6 Colorado, Illinois, Maryland, Utah, Vermont and Washington
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RPS/RPG

(*1)
Solar, Wind, Bio, Geo, LFG | 2003 50%
2004
. 2007
0 0,
Arizona 2001 1.1% (thru 2012) 60% Solar
California 2002 20% 2017 Solar, Wind, Bio, Geo, LFG
Connecticut | 1998 13% 2009 Solar, Wind, Bio, LFG
.. Solar, Wind, Bio, Geo, LFG
* 0 ) ) ) 1 1
Hawaii (*2) 2001 9% 2010 Hydro, Ocean Hydro, FC
lllinois (*2) 2001 15% 2020 Solar, Wind, Bio, Hydro
lowa 1991 105I;/IO>0N 1999 Solar, Wind, Bio, LFG
. i i 100MW
Maine 1999 30% 2000 Solar, Wind, Bio, Geo, LFG,
Hydro, FC
Massachuset Solar, Wind, Bio, Geo, LFG
0 ) il ) 1 1
ts 1999 1% 2009 Ocean Hydro, FC
950MW Wind, Bio
Minnesota 1999 4.8% 2012
- - -
(*2) 2001 10% 2015 Solar, Wind, Bio, Geo, LFG,
Hydro
Solar, Wind, Bio, Geo
0,
Nevada 2001 15% 2013 o
Solar
Solar, Wind, Bio, Geo, LFG
U ) 1 ] 1 1
New Jersey 2001 6.5% 2012 Hydro, Ocean Hydro, FC
New Mexico | 2002 10% g011 | Solar, Wind, Bio, Geo, LFG,
Hydro, FC
New York 2003 250 2013 | Solar, Wind
Pennsylvania | 2000 2% 2001 Solar, Wind, Bio, Geo, LFG g%‘;}l
2880MW Solar, Wind, Bio, Geo, LFG,
Texas 1999 2.3% 2009 Hydro, Ocean Hydro
. . Solar, Wind, Bio, Geo, LFG
0 ) ) ) 1 1
Wisconsin 1999 2.2% 2011 Hydro, Ocean Hydro, FC
Under Solar, Wind, Bio, Geo, LFG, | 2005 1
National discus 10% 2020 Hydro, Ocean Hydro 10
sion

*1 Bio=Biomass, Geo=Geothermal, LFG=Landfill Gas, FC=Fuel Cell

16

*2 Renewable Portfolio Goal




RPS

RPS

0.66%

RPS

REC

RPS
5% 2020

1.1% 30%
7
60% 5%
0.75%
RPS
RPG
RPG
15% 2007

7 Maine: 100MW, Wisconsin: 60MW, California: 30MW

17

RPS

2010



19

1864 1884
1892
1947
1990 Clean Air Act
SIP (State Implementation Plan)
SIP EPA
8
2002 2
“ Clear Skies Initiative”
NOXx SO, 7
2003 2
NOx 500 2008 210 (Phase
) 2018 170 (Phase ) =67%
82003 6 EPA 30
25% 260 212

18



SO, 1100 2010 450 (Phase

) 2018 300 (Phase ) =73%
48 2010 26 (Phase )
2018 15 (Phase ) =69%
SO, 1990 (Clean Air Act)

Acid Rain Program

NOXx 12 OTC(Ozone Transport Commission)
1999 2004 OoTC
SIP Call (State Implementation Plan)
19 DC 2008 2
2010
3 2010 100 NOx
SO,
3 PM
EPA
2020 930
2010 37
2020 65
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EPA
2002 52%
2020 44%
EUEC EPA

NSR (New Source Review)

NSR: New Source Review

massive
unprecedented
1970 (Clean Air Act)
1977
NSR 13 ”
WEPCo (Wisconsin Electric Power Company) 5
EPA 1988
1990
NSR
(non-routine) NSR
90 NSR
WEPCo
WEPCo
250/kW 1~30/kW
NSR
NSR
2001 (NEP National Energy Policy)

20



EPA 2002 12 NSR

NSR

PALs
Plantwide Applicability Limitations

BACT(Best Available Control Technology)
“ Clean Unit” 10 NSR

PALs
PALs
PALs
24

EPA
2003 3 2006 1
PUC

21



EUEC

20
4%

@ Coal
W Natural Gas

5
34 45
51% 211%
GDP
Life Cycle Air Emissions Comparison
12
10 | 2.78
—~ 8
=
Z 6
<
e 4|
2.53 2.34
2 -
032 057 063
025029 020 0.13
0 L
SOx NOx CH4 CO NMHCs(*) Particulate
* NMHCs:

National Renewable Energy Laboratory (EUEC

22




NSPS (New Source Performance
Standards) SOx NOx Particulate

2001 5
NEP: National Energy Policy
10 20
CCPI
FBC IGCC

co, SOx NOx

CWM

COo2

23



IGCC
IGCC Integrated Gasification Combined Cycle

(Syngas)
IGCC
SOx
IGCC
P_-TLK\I !_E Coal & RDF
mEEy N el Feedstocks
4 Syngas for Co-Production Options
s {2MWe Fuel Cell and Transportation Fuel)
— — -

g

Generator

t Air

Gas Conventional
Cooling Gas Cleanup Gas Turbine

[ ]

Steam

L J

Sulfur
Recovery

T REEBE]
H1 1
} |

LA

Saleabls Synthetic Aggregate Saleable Elemental Sulfur

Steam Turbine

Global Energy (EUEC )

IGCC 10 50%
1500

24



NOXx

CoO, 9 Co,
CoO
IGCC 1985 CCT
CCPI
IGCC
90 300MW
IGCC
1992 1996
2007
FutureGen
2003 2 DOE “ FutureGen”
CO, 2015
13 ” DOE
FutureGen
- CO,
CO02 4% 15% IGCC 35~40%

25



FutureGen

Oxygen Gasification Gas Cleaning

. Transportation

Fuels and
Chemicals m
. f Fuel Cell Viehicles
Power
H@l Efficizncy Turbine
Products/ ﬂ |mu|l‘l . .L..,.;..

Byproducts C0.  p cq, R
Utilization &  gaparation

Sequfgtiratinn m e !

Erhanced Oil Recovery Coal Seams Zaline Reosarvoir

DOE Office of Fossil Energy

275MW
CO, 100 90%
10 80% DOE 20
Public Private Partnership PPP
4 AEP Southern TXU PacifiCorp
5 FuturteGen
DOE
(Cofiring)
Cofiring
Co,
10 C02
10" Cofiring 150 200/kw
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SO2 NOx

DOE “ Biomass Power Program”
Cofiring 2
Energy Crops -----
Switch Grass Energy Crops
Cofiring
1% 20%
25%  50%
0.1% 1%
0 2.5%
National Renewable Energy Laboratory (EUEC )
15~20%
20% CO,
100MW CO,
19
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Cofiring

90
2000

8
Cofiring

Cofiring

$25/ton

Cofiring

Cofiring (2000 )

Bizrmass Cofiring Plonis
guln commercial cperation
oD emonsiratiors conduched
& Te=is planned

National Renewable Energy

(Carbon Burn-Out)

CBO Carbon Burn-Out

CBO

Progress Materials, Inc. !

EPRI

1 Progress Materials, Inc. URL: http://www.electricfuels.com/ash.html
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South Carolina Electric & Gas Wateree Santee

Cooper Power Winyah 2
Wateree CBO
772MW Unitl1,2
180,000 ton/yr
CBO 6.5 18 ( 10.6%)
CBO 2.5% 2%
900,000MBTUl/lyr
36,000ton/yr
SO2 60ton/yr
NOx 140ton/yr
Progress Materials, Inc (EUEC )
CBO 1990 Clean Air Act
NOXx NOx
SCR
SNCR ppm
12
6, 300 4,300
2000
CBO

12
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2001

GHG
RPS
2003 6 25 CO,
13 13

DOE CO,

CO, 65%

CO, FutureGen
2001 911
GHG 90

90 6.3%

13

30

6%

Co,

2001
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