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Changes in U.S. Primary Energy Consumption
by Fuel Across Stabilization Scenarios, Relative to Reference Scenarios (EJ/yr).
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What is Clean Coal

 Air Emissions
- 802
— NOx
— Particulate
— Hg
+ CO2 Management
* By-Product Utilization
* Water Use and Discharge
* Plant Efficiency
* Reliability/Availability
+ Capital and Product Cost
— (power and fuels production)
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& Figure 5: CO; Emissions from Coal-fired Power Plants
B Fleet averages

B Single plants
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Carbon Sequestration

Problem Description:

Sequestration is the capture and
storage of CO2 from the combustion of
oil, natural gas, coal and biomass.

| Carbon sequestration could play a
major role in the reduction of
greenhouse gases through increased
use of clean coal, natural gas and
hydrogen

= d Sequestration Capacity:
Herzog (MIT)
« Oceans 1000s Gt,
*» Deep saline aquifers 100s to 1000s Gt
* Depleted oil and gas reservoirs 100s Gt
» Coal Seams 10s to 100s Gt
* Terrestrial (e.g., trees and soils) 10s Gt
* Reuse <1Gt/yr. (can this increase?)
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% Systems Models’ Structure

(e.g., ‘String of Pearls’ (SOP))

’ Source H Capture H Transportation H Storage H Metering ‘

Power Plants

Capture Cost
Modeling
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Performance Risk Economic Risk
Wil it work?, Can we arford it2) | () i
(Will it work?) (Can we afford it?)
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* Demonstrated on a full scale by the Alberta
Energy Board in the 1980’s at the Sunshine and
Boundary Dam PC plants

* Combined Cycle Natural Gas Plants for Power
and CO2 for Enhanced Oil Recovery, Scotland
and North Africa, initiated by BP

Full Scale Projects
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Major Issues for Sequestration

* Parasitic Losses

—10 existing PC (pulverized coal) coal plants
with sequestration added will need 4 additional
plants installed

—10 existing Natural Gas plants with
sequestration added will need 2 additional
plants installed

* How will sequestration be regulated?

» Can projected sequestration capacities be
achieved?

» Can separation and capture costs be reduced by
a factor of 10?
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;,’he Southwest Regional Partnership

on Carbon Sequestration (SWP)

‘The String of Pearls’

 One of seven regional
partnerships throughout
the U.S.
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« Evaluating available
technologies to capture
and to reduce CO,
emissions

CO, pipelines in
NM, TX, CO, WY, A
uT

« Source to Sink
matching (Power plants to
Geological Formations)

Potential P '-,I « String of Pearls Model
Sequestration: ] = || ‘Tells the Story’ for the
- " SW Partnership

. i
Oil Fields . n > Technology
* Natural Gas Fields PR - f' -> Economics
« Saline Formations e "k > Scale of the Issues
B |
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