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Can CCS become commercial in the United States?

Yes, provided that challenges can be overcome:

Well-Recognized Challenges

CO, emissions reductions have value with reasonable certainty
Costs are below the value of the reductions

Storage is proven in a range of geologies

An adequate legal-regulatory framework is in place

U The public supports CCS
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A Less-Understood Challenge

U Viable business models can be implemented for the full value chain
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Capture Transport Storage

Focus of this effort
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Who are the players?

Power
Companies

Process
Industries

Financial
Institutions

Engineering/
Service

Oil and Gas
Industry g,

Challenge: Integrating Diverse Industries
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Project Objectives and Process

Objectives

U Create a roadmap that points to opportunities and solutions.
U Consider how CCS-related business models mesh or clash; and
U ldentify critical business issues that cut across the industries.

Ongoing Process (Fall 2009 -

U Individual Interviews
U Facilitated Group Discussions
U Supporting Analyses
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Participants
Sponsors U Trade Associations 4
- u Electric Power 9
',,.u-""é. Mational !lural l-llt_act_rin y

IR ST U Process Industry 1
_ u Oil and Gas Majors 4

Chevron ) _
‘ U Independent Oil and Gas 1
‘ U Pipeline Companies 3
U Equipment/Engineering/Service 3
The Association of Shareholder-Owned Electric Companies U C08.| PI’OdUCGfS 2
@ U Financial Services 5
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Priority Issues for CCS Businesses

Rank Question

1 How do we move from RD&D incentives to commercial investment?

2 Would a commercial entity be willing to do storage?

2 How do we address public acceptance?

4 What should be the role, if any, of economic regulation across value chain?

5 Can we learn from similar experiences in other industries or countries?

6 Should we move from individual projects to networks?

7 EOR or saline formations: Where should the emphasis be?

8 Would a commercial entity be willing to do transportation?
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From i RD&D cdmnmecocent. b viesnctio

COost

Transitional
incentives
required

Commercial Invgastment

Technology commercial time

Source: Bluewave Resources, LLC and CO2CRC
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From RD&D incentives to commercial
et Innviess't ment é

Transitional ~< -
Incentives S

Commercial Investment
First mover advantage
> or disadvantage?

) ) Technology commercial time
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First commercial scale demos are being planned In
the United States and elsewhere.

Active or planned, commercial scale,

. Worloy Earsans integrated CCS projects

resources & energy

Insot of Europe Area

S Prepared for the Global CCS Institute by WorleyParsons

Storage Type Capture Facility

A Gesiogeal B Pove geosation B O retning

QO Beneficial feuse [] nestural gas processing [ Wl Fertiiser peoduction and ol refiing

[[] Gedlogical andice benelicl reuss B Cox to hqukls Various.

vy Tobe d (TBD) of unds B Cos gsification EO] 885

Source: Global Carbon Capture and Storage Institute
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CCS!: bitusibisuinleat copfust  a

CO, Captured Worldwide Power Generation CCS Installed Capacity
2
(MtCO,/Yr) 2020:22 GW 2050: 1,140 GW
[3 ow)

Sector 2020 2050
Power Gen 131 5510
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Mt CO, Captured by Industry
2020:168 2050: 4,570
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= (Chemicals

1%
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Industry 168 4,570 b 18% Irnnanl:ls‘bﬁnl
Casz procsssing ——=
1 —_— E.:.. processing
2
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L
Source: International Ener ggyCahAdeomc Capfii Dechmmnldo § oRa@agkma p

Most CO, captured to meet emissions targets will
be in industry and non-coal power generation.
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How do we address public acceptance?

Cover of Dutch bts je het exact wilt weten
Magazine NWT,
April 2009 Datuurs

wetenschap
& techniek .
CCS projects cancelled

Superklokken Oerastronomen| or in trouble due to
/ Preciezer dan de tijd zelf. Sterren kijken in Lascaux pu blic OppOSi tion

U Barechdrecht, Netherlands
U Carson, California

U Greenville, Ohio

U Neutrebbin, Germany

U Stadum/Horup, Germany

HET GEYAAR VAN CO,“OPSLAG INDEACHTERTUIN
o S

e i *
http://mww.natutech.nl/00/nt/nl/47 __ 58/art|kel/order/200904/4 2009.html
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How can the CCS value chain be assembled?

Financial Incentives

| | |

Value of
Emissions Capture > Transport > Storage
Reductionf[>
- Oxygen - Point-to-Point - Site Selection
- Gasification - Network - Site Characterization
- Power Generation - Injection Operation
- Industrial Process - MVA
- Separation - Remediation
- Compression - Closure

- Long-term Stewardship
How are value, cost and risk allocated?

What should be the role, if any, of economic
regulation across the value chain?
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