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rogress of the Integrated Assessment

Timeline
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2007
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SWP

Completed a Test Case Model

Completed the String-of-Pearls Beta 1.0 model algorithms

Where we are:
— Refining Regional Totals
» CO,, Cost, Sequestration Volume potential
— Developing a complimentary website to access Sandia’s SWP work

— NatCarb: The Carbon Capture working group is looking to document
the CO, sources data/calculation methodologies & assumptions

(much like the sinks working group)

» Determine Who can/will do the work, resources to meet the NETL
requests

» The Carbon Capture working group teleconferences may integrate
more with the GIS working group teleconferences

Thinking about:
— Including a financial payback model for CCS technology in the model
— A cost optimization module capability to find the least cost

solution for a Carbon-constrained future ) @ bl
Laboratories




')eveloping the Integrated Assessment
Website: Another way to collaborate
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This research describes the 'String of Pearls’ analytical model used by the Southwest Regional
Fartnership on Carbon Sequestration to assess potentially hundreds of carbon dioxide (CO2)
source and geological sink combinations in the Southwestern United States. The model can help
decision makers (e.q., policy analysts and interested companies) determine where a power plant
{or other CO2 source) could be built given a set of planning decisions based on current power
plant locations, sink availability, and existing pipeline infrastructure right-of-ways

The working results indicate that the cost of capturing carbon dicxide is by far the majority of a
project's averall capital cost. The analysis also develops overarching regional CO2 sequestration
totals and relative costs, and sink lifetimes across an initial fifty-year time horizon. The region
may support anywhere from several decades to several thousand years' worth of sink capacity,
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The Southwest Regional Partnership
on Carbon Sequestration (SWP)

* One of seven regional
partnerships throughout
the U.S.

 Evaluating available
technologies to capture
and to reduce CO,
emissions

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

« String of Pearls Model
‘Tells the Story’ for the
SW Partnership

- Technology

- Economics

- Scale of the Issues

CO, pipelines in NM,
TX, CO, WY, UT

Potential
Sequestration:

* Qil Fields
* Natural Gas Fields

» Saline Formations

SWP

Saline Aquifers

5 CO2 Pipelines

*  MajorCities

I southwest Oil and Gas Fields
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Working Framework for the

Carbon Sequestration Modeling

Power Plants
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(Will it Work?)

(Can we afford it?) s Notowa
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The String of Pearls
Model’s Working Interface

% SWP on Carbon Sequestration Integrated Assessment Model: The String of Pearls
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A Model Scenario,
Selecting only Oil and Gas formations
& those 2 500 million metric tonnes

@ SWP on Carbon Sequestration Integrated Assessment Model: The String of Pearls
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Prototype:

Total Installed Megawatts Regional Summary

( SWP under an Aggressive, Hypothetical Scenario)

Annual
3%
growth

€} SWP on Carbon Sequestration Integrated Assessment Model: The String of Pearls
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Prototype Power Plant, Carbon Capture
and Sink Lifetime Summary for the SWP
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SWP on Carbon Sequestration Integrated Assessment Model: The String of Pearls

& ¢ = (| P M Base CaseRun v & - Engsh UnitedSt.. v [B1/ G@|15. ~| ¥ -
Home String of Pearls Systems Results Maps National
Laboratories
@ Region CO2 Totals Plant Assumptions Replacing Plants
The String of Pearls: REGIONAL & EXPERIMENTAL INTERFACE AND RESULTS
Retlred, i 13,038 million metric tons
Replaced $E O 109,882 MW ||
P ’ o0 3 ~ 10,000
ass ) ] )
and New = = == Total capacity % £ = Arizona
P £ 3 E 50,000 == ew capacity o E 5 000 = Colorado
() '
ower =) s == CCS Energy Penalty 8 New Mexico
Plants g o : Replaced capacity O = Oklahoma
DE) 6 6 o o o |= Existing capacity 0o w o wmwowow o o MUtah
o # Plants o 9~ I T ] © 0 0 A N NN M m T T W0
New Coal sl 8 &8 8 8 8 SRR SRS
New Natural Gas 2|9 o4 4 =94 =94 = oo i e e - S Jile iy s i Hin
Retired 6|9 = = = = = b e e e o S e e i e e
2,000,000+ CO2 Seq. % Capture || Electricity Coal MW Natural
Geological Capacity Remaining (Yrs) = 163 Start Yr. Demand Min. Size Gas MW
. Growth Min. Size
Net Sinks | |usooooor | O | e ool | €o%0) | ww ©
Storage Sinks Capacity 2050 80% G 3,000 MW ﬁ
0,
1,000,000 -+ CO2 Captured gggfg Yo 2,000
Capacity “ 50% 8 00 1,500
€ 500,000 €023 1,000
after a . 1,000 '
; : ; i . " " Energy 500
50 year, L T e e e e W Y Penalty 0 0
[=] (=] ~— - o~ ~ Ll ™M 8 3 w
: S & 8 8 8 8 8 8 & 8 E§ & b &
aggressive |, ¥ O 9 F 3233 35 3 i
~ ~ ~ =~ ~ ~ ~ ~ ~ ~ ~
model run - - — — - — - — — - - 2015(@5/[‘ Gas 15% l 3 % | | 300 MW ‘ l 100 MW
Sandia
SwP National

lllustrative model results as of July 2007 Laboratories



rototype Power Plant Retirement, Replacement

and Carbon Capture Interface

& SWP on Carbon Sequestration Integrated Assessment Model: The String of Pearls
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Future Modeling Efforts

* Focus on test cases, & plant / CO, Source characteristics
— Keeping the information flowing is key to the model’s development

« Coordinating with other Regional Partnerships
— Tell a more ‘seamless story’ for Carbon Capture and Sequestration
— Looking to standardize the capture cost metrics (NETL working group)

* Looking to include more CO, sources
— The Capture Working Group (other partnerships, GIS working group, etc.)
— Assistance/development efforts with other sources where possible
(e.g., ethanol plants, cement facilities, etc.)

« Ongoing iterative Partnership feedback
» Workshops, Conferences
» One-on-one (interested groups), other methods
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An Update on
The Integrated Assessment

Thank You

I southwest il and Gas Fields
Saline Aquifers

- CO2 Pipelines

*  MajorCities
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