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Background: CCS Alliance %

www.ccsalliance.net

¢ Focus of the CCS Alliance (started in 2007):

A
A
A
A

A

A

A

A coalition of entities sharing a common interest in removing impediments to the investment in
and development of projects with CCS. (Rural coops, utilities, insurance, resource companies)
Particularly focused on regulatory requirements regarding financial assurance, site closure
certification, post-closure monitoring, and long-term liability.

Addresses issues regarding the applicability of other federal environmental statutes, project and
pipeline siting authority, subsurface property rights, and other issues.

Promote the development of policy at state and federal levels to address CCS risk and liability
issues appropriately. Work with regional partnerships on state level issues.

Not limited to the power sector; industrial projects are important also for near-term progress.

Efforts and Accomplishments:

Conducted a comprehensive study of risk and legal liability issues, focusing on barriers posed by
existing law and regulatory regimes to the commercial-scale deployment of CCS.

Submitted comments on proposed CCS-r el at ed regul atory regi mes,
rule for underground injection wells (a new Class VI) under the SDWA.

Communicated key issues to policy-makers regarding the treatment of liability and regulatory

issues under proposed climate change and energy legislation.

Examining the design and impact of a variety of incentives and regulatory approaches that

stimulate investment and commercial deployment. Actively commenting on EPA rule makings.



What if ? (dealing with politics in N.America)

X< © o ENERGY INDE NPDEN
SU M‘T + SUSTAINABILITY
* GREEN Jops
2, WHAT \F 1T
‘e A B\G HOAYX AND * RENEWABLES
wWe CReATe A BeTTeRr * CLEAN WATER, AR
¢ £\ WORLD FoR NOTHING ? * HEALTHY cuupgen
) « €Y1¢C, QT(




World Bank Workshop on Projects with CCS i Dubrovnik (May 2011)




World Coal Reserves

Why Coal?: Reliable supply, we know where it is, high energy density, not explosive.

WORLD COAL RESERVES

Proven recoverable coal reserves reported to the World Energy Council by the
top-ten coal-producing countries at the end of 2008. Coal of higher quality USA and Russia wield the greatest

(biturmninous including anthracite) is being depleted most quickly. RUSSIA foll d bv Chi Th
reserves, followed by China. Those
three countries account for nearly
60% of total reserves, but China is
the leading producer and consumer,
by far now with > 3 billion tons a year.

SOURCE: REF. &
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End of Cheap Coal, Nature 18 Nov 2010



World Coal Production (without China), 20001 2010

Global coal production is only rising in Asia, and other countries feeding the appetite in Asia: Australia, Indonesia,
and then India for its own consumption. Production is declining in Europe, particularly as gas becomes more available.
China is projected to consume more than 3 billion tons of coal in 2011, rising at 2%-5% a year.
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Population Growth a Key Factor in Policy Differences

Population growth in the NAFTA region is robustly rising, while EU-15, Japan, and Russia are not growing.
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Fossil Signal: Tories (biue) Roll to Majority (vay 2011)

Harper, the PM from Calgary SW, remains committed to fossil fuels for N.America.

Canada’s 415t Election A Tory PM Harper got his
Explained majority, 167 seats total,

a gain of 21 (308 total),
seen akSodfiprlb

A The NDP (102) are now
the official opposition.

A The bloc Quebecois were
reduced to 4 seats (from
48) and no longer have
official party status.
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|l ni t 1 al NLarger Cont ex
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China, primarily, and then USA and India determine global usage of
coal from here (60% of total), for power and industrial projects. CCS
(or coal use) in the Balkans will not impact climate measurably.

Just ten countries account for 80% of coal use worldwide.

Still, CCS (fisynthesis) can deliver
chemicals, steam) versus only burning it for power.

Think ACar bon Mdoola leest@urposes + biomass
Burning coal simply for electricity produces little direct export value.

Industrial and power projects with CCS will be funded with debt,
therefore credit risk evaluation (repayment) drives financing.

Once used, a nationds coal resour ces
garnering more value from coal enhan

CCS is costly AND entails more risks. Liabilities must be addressed.

The credit crisis remains, placing greater importance on revenues,
management, credit quality, collateral, and efficiencies, not just cost.

Hence, projects with CCS will require public T private partnerships.
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EIA International Enerqy Outlook 2010 (base case)

The world remains dependent on Fossil Fuels through 2050 (liquids, coal, gas)
Coal remains an expanding portion of energy supply through 2030 (Asia, OECD).

Figure 2. World marketed energy use by fuel type
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We cannot conserve our way to lower GHG emissions. Energy use is rising, demanding investment.
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Also Benefaction:

Improve Values of Coal (>50%)

K-Fuel®upgrading technology processes low
quality sub-bituminous coal resulting in:

A Higher energy value i Demonstrated to
increase the efficiency and heating value of
sub-bituminous, lignite and brown coals by
30% on average, accomplished by decreasing
equilibrium moisture content by 50%

A Higher economic value i Allows product to
compete with bituminous coals and makes low
rank coal marketable

A Physically and chemically stable product i
Handled/transported as the feed coal

A Reduced transport costs i Reduced moisture
content can lead to lower transportation costs

A More environmentally friendly product i
More efficient burning could lead to lower
carbon emissions, and in particular reduced
Hg, SO2and NOx

The consequence is that a significantly large
number of low quality, high moisture coal deposits
worldwide become economically viable and more
environmentally friendly

Schematic Overview of the K-Fuel® Process
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K-Fuel® is a patented coal technology which upgrades low value sub-bituminous,
lignite and brown coals to high ranking thermal coal quality, for example from
3,500kcal/kg (~6,300BTU/Ib) to 5,650kcal/kg (~10,200BTU/Ib)
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___ Coal-based Electricity for Europe

The Role of Coal for Power Generation in Europe
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Lignite and Coal Production

Coal in Europe

Lignite production, hard coal production and imports in Mt in 2010
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Lignite and Coal Production, SE Europe
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Balkan Overview: Vital Statistics

Credit quality is intensifying as issue driving finance going forward.

(comparison) Total Estimated Estimated
Greece Balkan Albania Bosnia Croatia Macedonia Serbia Montenegro Kosovo

Population 2010 11.00 23.82 3.00 4.60 4.50 2.00 7.30 0.62 1.80
GDP 2010 (PPP) $306 $243 $23.30 $30.40 $77.70 $19.50 $82.70 $4.10 $5.30
GDP per capita $27,850 $10,202 $7,400 $6,600 $17,330 $9,400 $11,360 $6,600 $2,940
GDP per capita (to Greece) 100% 37% 27% 24% 62% 34% 41% 24% 11%
Sovereign credit rating BB ?? B B B CcccC ?? ??
Energy use (000 bbls/day) 414 292 36 26 106 18 920 4 12
aﬁlf;ﬂc}%vig’”sumed 58.3 84.7 6.6 10.8 18.0 8.2 341 3.0 4.0
Electricity use per capita 5,300 3,556 2,200 2,348 4,000 4,100 4,671 4,839 2,222
Coal usage (electricity) 50% 45% 3% 60% 5% 70% 65% 30% 50%
Coal power (billion KWh) 29.2 38.4 0.2 6.5 0.9 5.7 22.2 0.9 2.0
% Total of Coal Power 100% 1% 17% 2% 15% 58% 2% 5%
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__ Key Industrial Sites and Hot Spots
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WorldBank Balkans Workshop -- notes

A EU offering funding subsidy from New Entrants Reserve (NER 300)
A 22 projects applied (18 in power mode; 4 industrial)

A DamirPuget fiCapital | i ke Semeggihgeswévdloged) ma r k
" In Balkans, 60% of space heating, cooking, is electric (vs gas)
Old age of plants and networks, many losses
AConcer anergfsopplyare highly expressed
Prices too low T still need to recognize socialization of energy
Significant potential for wind, biomass, energy efficiency
Electricity gap causes need for imports, upgrades
Significant crude refining base already [useful for C-T-L]
Pipeline connectivity is needed to realize potential for export
Energy sector itself cannot resolve political / policy challenges
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CSLF Structure

= [

= \ice Chair: United Kingdom

POLICY GROUP
Chair: United States

Vice Chair: South Africa

CCS Alliance has been supporting the CSLF Finance Task Force

A 4

Task Forces

!

v

CSLF
Secretariat

TECHNICAL GROUP

|
i

Chair: Norway

Vice Chair: Australia

Vice Chair: South Africa

!

Task Forces

v

CSLF Technical Group Reviews Progress of Collaborative Projects
and Identifies Promising Directions for Research
A Projects Interaction and Review Team (Australia chair)

A Risk Assessment Task Force (United States chair)
A CCS in Academic Community Task Force (Brazil chair)
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Opening Observations for CSLF Finance Roundtable

. Energy use cannot be curbed as much as GHG emissions by 2030; so,
carbon management (CCS) enables more efficient use of fossil fuels.

. Commercial plants and projects with CCS are not being built (except with
EOR) for several reasons: not just elevated costs, but higher risks also.

. Subsidies are NOT enough to get plants built; market uncertainties and
emissions regulations and subsurface rules must be addressed as well.

. The inherent size of projects with CCS requires debt financing, not venture
capital; therefore, predictable cash flow (debt service) is the top issue.

. Dealing with just some elevated costs and higher risks of first plants
will not promote commercial deployment. Financing industrial plants
is like a rocket launch: all risks must be addressed.

. Stove-piping of power, energy and chemicals hinder best use of a broader
industrial base with varying access to capital to deploy CCS.

. A more resilient 215!C industrial base can be built, by drawing on broader
industrial experience and engineering know-how. Bridging the commercial

gap entails more industrial cross-uses and joint ventures.
(Drilling technology in oil sector to power plant CCS; gasification from chemicals to power)
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CSLF Financing Roundtable
6 April 2010, Washington, DC




Landscape for Investment in Energy Projects

Difficult Challenges

A Tight credit globally, with stiff
competition for investment

A Cheap fossil fuels (natural gas), with
E&P subsidies still intact

A High uncertainty about GHG policy
A Severe fiscal deficits (local, federal)

A Unclear regulatory permitting in some
areas and sectors

A Lack of technology operating
performance for many innovations

A Cheap, old coal plants still running
(competition for new supply)

Major Opportunities

A Historically low interest rates

A Reduced volatility in market prices with
by reducing imports of feedstock

A Tech pathways exist to fix large GHG
sources by adopting alternatives

A Modernization of industrial base toward a
lower fossil use profile (engineering)

A International cooperation (public and
private) needed to accelerate progress

A Local economic development

A Alternative fuel diversification with
broader domestic utilization provides
better energy security
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Perspective from Shell (CSLF Financing Roundtable)

Dr. Graeme Sweeney of Shell,
- summarized a majority

% viewpoint in the roundtable :
?z EXAMPLE: SHELL INVOLVEMENT IN PROJECTS

1) Fossil fuels will remain
dominant until at least 2050:;
so CCS is vital.

DEMONSTRATION AND INDUSTRIAL PROJECTS
Shell is also a member of multiple CCS research partnerships

2) There are physical limits to
é the rate at which new energy
technologies can be deployed.
Structured government
intervention is needed to drive
technology change. Energy
infrastructure takes decades
to turnover: e.g., power plants,
energy-intensive industry,
transmission, buildings,
vehicles, transportation
patterns, city planning.

WEYBURN
MIDALE
WESTCARB |
OTWAY

3) We need policies and
incentives targeted specifically
@ Demonstration / research projectsgy Industrial scale (>100 KTPA) projects at CCS to accelerate

under development M deployment, and these policies
and mechanisms need to
adapt as deployment unfolds.
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Capital Investment is Daunting C Requires Debt

Lenders and bondholders will provide the bulk of energy financing to 2030, NOT venture capital,
so a credit risk framework will prevail, focused on predictable, steady cash flows.

- U
$30 Trillion by 2030 oz sote

50.7 triIIiu_n_____ %0.2 trillion

OECD Europe |y — Power
OECD North America 52%

China $13.6 trillion

’,' f/ '_, (. /
0 500 1000 1500 2000 2500 3000 3500 $13 6 T
Billion dollars (2007) "

75% of power sector
investment ($13.6 T)
targeted in China,
OECD Europe,

and N.America

Investment of $26 trillion, or over $1 trillion/year, is needed, but the credit squeeze could

delay spending, potentially setting up a supply-crunch once the economy recovers
& OECD/IEA - 2008
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Societe Generale: Financing Challenges

I. Conclusions: Key Financing Challenges to be Addressed

Projects are
fundamentally
uneconomic

Risk Allocation &
Interdependent
Infrastructure

Technology

Environmental
Compliance

Un-tested in the
Finance Market

Key Message

SOCIETE CENERALE

Corporate & Investment Banking

EOR provides the only positive cashflow to the Projects — no alternative market for product
Where is the value if no EOR?

How to recover significant investment on the CCS infrastructure — particularly for “multi-user” schemes
Economic subsidy and/or guarantee will be required for the Project to be bankable

Integration of this Project with several independent operating businesses give challenges to risk allocation
Failure in any part of the chain may have knock on effect to the whole Project

Emission level of the flue gas / processing gas is outside the control of the Project

Termination Regime to be considered carefully due to single ender user for the Project

CCS technology has not been tested for large scale commercial use — Particularly Post Combustion
Construction and operation experience is limited

Difficult to find a traditional EPC Wrap with warranty and damages provisions at economic cost
Lenders likely to require higher performance guarantees on early projects due to uncertainties

CCS technology to be used for enhanced oil recovery could become NGOs’ target
Questioning of benefits of new coal fired generation even with CCS
Credible monitoring and certification of sequestration crucial

Large financing needs call for diverse funding sources to secure largest possible financing component
Lenders have not been tested on the above risks

“First of its Kind” risk

Until there is confidence in Government policy and technology there will be no project finance

Currently no comprehensive legal and regulatory framework exists for CCS
Legal issues (CO2 network and storage liabilities & monitoring are not clear
Policy and regulatory framework remains unclear

NO LONG TERM CLARITY = NO PROJECT FINANCE
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Debt Financing Drives the Framework, not Equity or Venture Capital

Approach to Business Case Framework

Energy
Project
Development
Timeline

Risk Analysis
of Project
Development
Stages

Rating and
Ranking of
Risks by
Stages

Evaluation,
Application

E— of Risk

Mitigation
Mechanisms

Regulatory and policy risks

Fossil projects with CCS cannot
complete financing without a
comprehensive commercial risk

Technology and operating risks

Market and Financial risks

analysis by creditors withdebt | /- ___ >
financing. .A/
— \ $ E possible <
Deployment = debt financing. C_lose ] downtime Revenues
[credit risk framework] ) Financing and profit
Permitting :
: >
Design & Engineering & Operations &
Development Construction Maintenance
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CCS Alliance Scope:

Risks C Mitigation Approaches C Actions Needed

) Risk Study for CCS Deployment (coal power plants or energy projects with CCS)
Il) Legal research on critical issues, risks and formulation of mitigation options

A) Commercial
Risk Analysis

Risk Type Key Risks

1) Tech-CCS
2) Reg-CCS

3)
4)

é
é

=)

Capital cost with CCS too high
State rules on CCS not clear

Analysis based on Interviews of key actors:
(results of Risk Study)

30 Respondents

Policy - CCS

Policy - CCS

Policy - CCS

ies fail to provide sufficient clarity about CCS.

y.

Policy - CCS

arbon emission allowances does not adequately

Above Avg.

Market-CCS

nderground injection of COZ and fiabiliy fail o

Above Avg.

Market-CCS

or Tong-term Tleakage of COZ from CCS threatens

Above Avg.

Market

Above Avg.

Market-CCS

Above Avg.

Policy - CCS

Above Avg.

Market-CCS

Above Avg.

Market

Average

[Tech -cCs

Below Avg

Tech- CCS

Below Avg

Market-CCS

Low

Market

B) Mitigation :>
Mechanisms

Government

A Loan guarantees

A Grants (by DOE, etc.)
A Tax subsidies

A Injection regulations
A Permitting approaches
A Carbon emission rules

C) Government
Actions needed
for Mitigation

(Match actions with
mechanisms)

Near-term / Long-term
A Appropriations
A Legislation

AFederal HAEner gy Taxdihk o

A LT purchase contracts

Industry / Investors

A Insurance / bonding

A Engineering backups

A Long-term contracts

A Site review, feasibility

A Collateral, backup supply

A Regulation

A Agency action

A Executive order

A Reserves (eg, SPRO)
A Others
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Rating Respondents

. Sophisticated on CCS Issues

Gasification Technologies Council
Conoco Phillips

GE

Siemens

Air Liquide

Chevron

Excelsior Energy (IPP)
Worley Parsons

CH2M Hill

Burns & McDonnell
Potomac-Hudson Engineering
Oglethorpe Energy

Eastman Chemical
e3Gasification

ZeroGen (Australia)

Arkansas Electric Coop Corp.
National Rural Electric Coop Assoc.
Minnkota Power Coop

Pace Energy Consultants

IEA GHG R&D Programme (London)
Hensley Energy

EPRI

World Coal Institute (WCI)

ICO2N (Canada)

Natural Resources Defense Council
World Resources Institute

Imperial College of London

MIT

U.S. Dept. of Energy (Fossil Energy)
New Energy Finance
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Risk Ratings: TECHNICAL

Spring 2008

Deploying CCS creates a large drain on plant production, so capital costs run much higher.

Interesting
Al ows o
1 High capital cost (w/o CCS)
High labor/operating cost
‘ Excessive downtime, repairs

High cost of basic materials

Constrained EPC capacity

Accident damages plant

Capital costs on CCS high

CCS equipment downtime

11

CCS site technical failure

"Thin" EPC system warranty

!

Transport of CO2 difficult
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Capital costs spiraled higher
since 2005, but costs are up
for all energy projects.

Respondents expect that
CCS equipment will work,
and do not see CO2
transport as a major issue,
nor do they see a storage
site failure as likely with
sound site characterization.

CAPITAL COST is the major
issue (including parasitic
load for CCS compression),
not operating costs.
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Risk Ratings: REGULATORY / POLICY

Regulatory uncertainties (federal + state) about CCS costs and liability threaten financing. I

Rating of Risks (probability x impact)

Interesting
Al ows o

1 State air permitting delays
Uncertain EPA carbon regs

Future carbon limits tighter

CO2 allowances don't fund CCS

Regional support lags on plants

State regs on CCS not clear

Nat'l subsidies lag on plants

Nat'l incentives for CCS lacking

‘ Water use regs tightened
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Overcoming higher costs is
essential but not enough.
Subsidies are needed.

Regulatory uncertainties
pose fAshow st oq
- Carbon legislation and EPA
performance standards are
not defined.

- State regs are not clear
enough yet to resolve CCS
cost and liability issues.

- Incentives are not in place
to offset CCS costs.

A tightening of water regs

needs to be monitored.
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