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PESD Overview

 Initiated in 2001
 Funded mainly by EPRI and BP

e Six principal research topics
1) Electricity Markets

2) Energy for Development

3) State Oil Companies & The World Market
4) Global Gas market

5) Climate Change policy after Kyoto

6) Emerging Global Coal Market
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Carbon Storage at scale

CO, Reductions ... Technical Potential*

EIA Base Case 2007
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Efficiency

EIA 2007 Reference
Load Growth ~ +1.5%/yr

US 2030 CCS*:
~500Mt CO,/yr
~6.25M bbl/day

Load Growth ~ +1.1%/yr

Renewables

30 GWe by 2030

70 GWe by 2030

Nuclear Generation

12.5 GWe by 2030

64 GWe by 2030
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Advanced Coal Generation

No Existing Plant Upgrades

40% New Plant Efficiency
by 2020-2030

150 GWe Plant Upgrades

46% New Plant Efficiency
by 2020; 49% in 2030

CcCs

None

Widely Deployed After 2020

PHEV

None

10% of New Vehicle Sales by 2017;
+2%lyr Thereafter

DER

< 0.1% of Base Load in 2030

5% of Base Load in 2030
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* Achieving all targets is very aggressive, but potentially feasible.

©® 2007 Electric Power Research Institute, Inc. All rights reserved. — 2/14/07

Source: EPRI, MIT Future of Coal Report
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Carbon Storage Project “Pipeline”
DRAFT; quantified and commercial (>1Mt CO2/yr) projects only

Possible

Operating

Data: PESD Database
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Regulatory Environment

PUCs/ FERC

Generation

STB/ Local/
FERC/ OPS

EPA / State Oil & Gas

Capture

A

Pipeline

Monopoly, Market Power

Injection

Eminent Domain,
Network Effects,
Safety

Storage

| Steward-

ship
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CO, Risks, Environmental Integrity,
Ownership & Trespass
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Potential CCS Business Models:
Allocating risks and rewards

Guaranteed Return
Model

Unregulated “0&G”
Model

Gov't
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Potential CCS Business Models:
Allocating risks and rewards

Guaranteed Return
Model

Unregulated “0&G”
Model
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Is Carbon Storage Viable at Scale?

e Large-scale Demonstration Essential
— Current trajectory not encouraging

* Regulatory Environment Still Untested

« Cost Explosion and Uncertainty
— Favors rate base business models

e Are Other Business Models Viable?
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Thank You
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Supplemental Slides
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Carbon Storage Project “Pipeline”
DRAFT; all public projects

PESD Carbon Storage Project Database - DRAFT

Project Type Operating (16) Likely (14) Possihle (42)

Project
Prohahility 100%% a0%% - 0% 0% - 0%

Project Project Couniry Project Couniry

Project

In-Falah Gorgon Argentina Cerro Fortunoso (UK
Chwaray Kawinana Australia Hazlewood
Alberta Zetogen Monash
CANMET i Creengen Statvarell
Fenn Big Valley Jangchwalde i Dagang
Weyhun Jansclowralde 11 Danin
Dinstni Basin Mongstad Jangsu
Elgam i Worthwre st Spain Tility

E12B Abu Dhahbi Shengli
COZSINE Carson sichnan
Yubar Decatur Songliao

Dirax

Egghorough

Ferryhridge

Hatfield

Imiminghatn

Kent

Eillingholme

Kingsnorth [

Eingsnotth 11

Tillbuasy

VWiales

Sleiprier MMountaine st Zhongynian
Snehvit Sugatland Derunatk Ealundborg
Recopol DOE CSRP Crermatiy Grermatiy
Frio Ttaly Britudisi
Salt Creek Sibilla
Tapat Hokkaido
Magaoka

Hethetlands
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Bathetton

Cliffaide

Colorado

Indiatia

Horth Dakota

Chio

Dologah
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West Virgitia

Sureetwrater




Factors Influencing Commercial Outcome

Project Case Study

Critical Factors

/Characteristics of site

~

Regulatory context

Financial incentives

Nature of the firm(s) and the
business model

Commercial Viability

Expected Financial Returns

Magnitude and Allocation of
Risks and Liabilities

%
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