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Energy Source

Coal
Natural Gas
Nuclear

Hydroelectric
Conventional

Other
Total
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Number of
Generators

1,526
3,048
104

3,995
8,097
16,770
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Generator
Nameplate
Capacity
(megawatts)

335,243
256,627

105,560

77,130 §

275,056
1,049,616
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Total = 3,971 Billion KWh
Electric Utility Plants = 63.71%
Independent Power
Muclear Producers & Comm bined
Heat and P ower Plants = 36.9%
19.9%

Other
0.2%
Hydroelectric
6.5%

Petroleum
3.0%
Other Gases
0.4%

MNatural Gas

Other Renewables 17.9%

2.3%

Hote: Conventional hydroelectric power and hydroelectric pumped storage facility production minus

energy used Tor pumping.
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Net Generation by: Energy. Source
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: Total
Natural Hydroelectric (Thousand

Year Coal Gas Nuclear Conventional Other megawatt hours)
2004 1,978,620 708,979 788,528 268,417 226,011 3,970,555
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United States: Large CO, Storage
resolrce and Large orermcl.l Derrlefic
TOlI > OLOTAJE (source: Battelle)

Thousands of Hundred_s of
Potential Potential
Industrial & Power Geologic

Plant Users Storage
Reservoirs

Decades of
Demand on
Finite Reservoirs




United States: Large CO, Storage
Hesource and Large Potentlal Derrleric
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3 900+ GtCO?2 of potential storage capacity

Represents a very valuable and very large natural
resource for addressing climate change

Candidate CO2 storage formations underlie parts of 45
states and two-thirds of the land mass of the
contiguous 48 states

Capable of storing the United States’ current CO,

e . emissions from large stationary point sources for
o | hundreds of years to come

The 500 largest CO, point sources in the USA

g Are overwhelmingly coal-fired power plants
Ry ) S e LYY B ) & Represent trillions of dollars of productive industrial
Wsi® e ke Ty el infrastructure
B i Account for 82% of annual emissions from large
I MRS 3 e stationary CO,, point sources
B LR ety Fully 95% of these facilities have nearby access (i.e.,

i : within 50 miles) to at least one candidate geologic
storage reservoir
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j...C-:oaJ firedrandatural®gas=fired plants
"Faccount for 50% and 40%, respectively, of
the U.S. capacity additions from 2004 - 2030
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Capacity. Additions Are Expected

2 Reclijred i All US, Raglons
(U'S. Energy Information Administraton, 2006
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Nuotural gas

Nuclear

Renewable/
other

Coal

EEASTatural®gas prices rise, coal-fired plants make
Up most of the capacity additions through 2030

= | argest concentrations of new plants in Southeast
and West



Natural Gas and Coal I\/Ieet I\/Iost Needs fior

igure 62, Electricity gr neration b} ,fm!'
2004 and 2030 (billion kilowatthours)
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Coal Nuelear Natural Renew- Petroleum
ables

WNCoal-fired plants accounted fer'50% of all
electricity generation in 2004, and their
share increases to 57% in 2030.




** Annual Capacity Additions **

Ity

Equivalent Power
for
93 Million Homes

153 Plamts
93GW
5 136 Billion
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METL Contacts: Scott Klara, klara@netl.doe.gov
Erik Shuster, erik.shuster@sa.netl.doe.gov
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Coal’s, Resurgencedn . Electric
Power Gapjerali

Equivalent Power Pl‘ﬂpﬂﬁf‘d New Plants 153 Plamis
for 93GW
93 Million Homes 5 136 Billion
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Faster Economic Growith Stimulates
Capzacity Additions, Esgecially Cozl

OF'Sy Energy InformetionrAdministaon; 2006)" =
Figure 67. Cumulative new generating capacity =
by technology type in three economic growth cases,
2004-2030 (gigawatts)
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Low growth Heference

= 65% of capacity added in high economic growth
Instances consists of new coal-fired plants




Fuel Costs Drop from Recent

Fligns, Trer lmrresp, \Jrc‘.dllcl“\

ff:gur e 60, Fuel prices n:- electricity gr ner r:rrm 8,
1995-2030 (2004 dollars per million Btu)

0= History Praojections

Petroleum.

Natural gas

Nuclear

2004 2010 2015 2020 2025 2030

" After 2015, natural gas and petroleum prices
rise steadily, and power producers increase
reliance on lower-priced coal.



Costs of Producing Electricity
frorn New Plagts, 2018 and 205(
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Advanced Advanced
Advanced combined Advanced combined
Costs ool cvele coal cyele

2004 mills per kilowatthour
Capital 20, 34 11.33 27.78 10.76

Fryed 4.73 1.40 4.73 1.40
Variable 14.58 26.97 15.82 40.18

Incremenital
fransmission 3.47 . 3.40 2 04

Total Ja.12 32.5 31.73 33,28



Least Expensive llechnolegy. Options Are
- WJ/ Frujc,eJ for New Capacity

J.S. Enerav Information Administration. 2006)

— Incremental transmission costs

Variable costs, incluaing fuel
‘ — Fized costs

J | | Capital costs | | |

2015
Coal (Gas  Wind Nuclear Coal (fas  Wind Nuelear
combined combined
evele evele

Eechnology choices for new generating capacity.
are made to minimize cost while meeting
emissions standards — the least expensive option
IS almost always selected



Literature reviews indicate that while the
avallability of financing is noted as a barrier,

rarely Is incremental capital cost of
advanced technology singled out as an
____Issue
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_Acceleration Strategies
» Demonstration Plants

= Public Private Partnerships
= Jax Incentives




= Commercial-scale project to utlllze CO2 for
enhanced oil recovery at Canadian oil field

= Phase Il involves transport of 95 million cubic feet
per day of 95% pure CO,, from North Dakota coal

gasification facility through 320-kilemeter pipeline
to oll field in southern Saskatchewan

EREO) Will then'be injected Into the fieldifor
_enhanced.ell [iECOVELY

= CSLF-Endorsed




Initiative to build the werld's first integrated
Seguestration and hydrogen production research

power plant
$1 hillion project with goal of zero emissions

When operational, will be cleanest fossil fuel
burning plant in world

waaWillutilize,coal gasification technology integrated
S with combined ey cle electricityigeneration

andiseguestration of carbon dioxide
emissions
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= \West Coast Regional Carhon Sequestration Partnership led by the
California Energy Commission, Sacramento, CA, and made up of
representative organizations from Alaska, Arizona, California, Nevada,
Oregon, Washington and the Canadian Province of British Columbia;

Southwest Reqgional Partnership for Carbon Seguestration which
will involve the efforts of 21 partners in eight states coordinated by the
Western Governors' Association and New Mexico Institute of Mining

and Technology, Socorro, NM;

Big Sky Regional Carbon Sequestration Parthership which will be
headed by Montana State University, Bozeman, Mili, and cover Idaho,
Montana, and South Dakota;

Blains CO2 Reduction Partnership whichiawill extencdsacress
— Minnesota, NorthiPDaketa, Seuth Dakoeta, INebraska, lowa, Missourr,
L \Wisceonsin, Mohtanea, Wyoming and! three Canadian provinces. It will

led vy the Energy & Environmental Research Center at the University.
of North Dakota, Grand Forks, ND;
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= Vidwest (IllineistBasin). Geologic SEqUEStration
LConseriivm will'evaltiate sequestration options in the
lllinois Basin of: lllinois, western Indiana, and western
Kentucky. It will be led by the University of lllinois, lllinois
State Geological Survey;

Southeast Regional Carbon Sequestration.Partnership,

headed by Southern States Energy Board, Norcress, GA,

and involving Arkansas, Louisiana, Mississippi, Alabama,

Tennessee, Georgia, Florida, North Carolina, Virginia,
exas, and Seuth Carolina;

SVidwesti RevionelyCaon.Sequesietion Partnersnips

L GoverngNRdiBREVIIchigan, Maryland, Kentucky, OhIo,

SSPennsylvania, and West Virginia and coordinated' by the
Battelle Memorial Institute, Columbus, OH.
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- _Té)i credit programs created by Energy
Policy Act of 2005 lead to 49 tax credit
applications submitted to USDOE for

construction of clean coal and gasification
projects
wez2dilediunder the coal-based program. in 19
—states foiintegratedigasification combined =
“cycle
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Cosal-Fired Power Plant E40c08i0)

= TXU to expand eutput by 9,000 megawatts over 4
years by buillding new pulverized coal power
plants in Texas, which Is not moving to restrict
CO, emissions

= “This project will use the Best Available Coentrol
Technology to reduce air emissions.” (TXU web
Site)
=L Even In U.S., cost constraintsinphighly competitives

L generatienimarkets may cause ' CCS to be utilizea
“nonly a small percentage of new' power projects
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= $3.5 million through 2007 to study
develepment of clean coal plant in Colorado
utilizing coal gasification

= Potential to reduce emissions 25 —90 %

= Vital because 25 new coal plants proposed
sthiroughout U.S. Midwest:

E——
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= NRG to increase generating capacity 40% over
next decade at cost of ~$16 bhillion

= Nuclear, coal, wind turbine and natural gas plants
planned for total of 10,500 megawaitts

= CEO David Crane states the power industry has
“moral imperative” to reduce CO, output

= |GCC plants planned for Delaware and New York

i

- or Connecticut - —

SERermoUs Tncrease in generating capacity, yet net
decrease in CO, emissions
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