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Important Factors to be Considered in CCS Future Planning

Springerville AZ, One Day at 10 Second Resolution
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Leading the Way in Electricity ™

Predominant CCS Technologies are Steady-State
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Renewable Technologies are Intermittent
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CCS Will Likely Need to Operate Flexibly:

Anti-correlation of Wind with Load Creates a Ramping

Challenﬂe ‘E'ﬂ'i S50GW of wind in Northwest Central US)
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Leading the Way in Electricity ™
Integration Requirements of Steady-State CCS may
Exacerbate an Already Known Integration Need

Resources Required for
Renewables Integration

“Partners in Success”
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Methods Exist to lIdentify, Assess, and Value — Much

Work and Experience is Still Ahead
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As with Other Technologies, Initial Deployments
Bear the Costs of Unknown Risks and Consequences

Gathering and dispersing increasing amounts of technical,
behavioral and experience data will expedite risk
assessment, contingency planning, and valuation

RISK MANAGEMENT TOOL

The tahle below summarizes the risks identified shows 3 mechanism to be used to document, assess, and track the mitigating
actions taken for risks identified and managed throughout the life of the project.

Probabhility of
Ocourrence Impact
Hem Category Describe Risk {HMIAL ) {H/M/L) Mitigation Measures Conmtingency Measur es
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The Move from Expected to Experienced will Shape
Commercial Solutions for Risk Management

Quantitative Assessment of Long Term

T e e

@ Liability and Risk Management Strategies

| - I : I+

Pressure recovery
Secondary trapping mechanisms
Confidence in predictive models

Health Safety and
Environmental Risk

—
GCEP

Injection Injection 2 xinjection 3 xinjection n x injection

begins stops period period

period

Monitor

Model

Source: Sally M. Benson, Stanford University
http://pangea.stanford.edu/research/bensonlab/presentations/1s%20CCS%20Ready%20for%20Prime%20Time.pdf

11



Leading the Way in Electricity

The Costs

Edwardsport IGCC

Latest example of IGCC technology costs
$2.88B, 618 MW = $4,660/kw
(if CCS added, estimated $4.2B)

“Based on a customer's bill today, the project will result in an overall
average 19 percent rate increase phased into rates by 2013.”
Duke Press release April 16, 2010
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Costs are Likely to Rise for CCS Plants
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Above Market Costs are Likely to be Significant

Estimated Levelized Cost of New Electricity Generating Technologies in 2016

($2008/megawatt hour)
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Few Companies Can Support $4B Plants

Capital Costs/Market Capitalization
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Above Market Costs Require Fair Solutions

e CCS Plants are 250% above CCGT
costs on an all-in basis - $122/MWh

e Ways for CCS Plants to Cover Costs 19% above
— Buy down CAPEX ($1-2B subsidy) rate "(ffeCﬁTIZ’r:t
hike P

— Sell the power at significantly above
market

e Some sources of CAPEX Subsidies

— Worldwide sources — GCCSI-like
organizations (few and far
between)

— Federal subsidies — DOE, ARRA
— State subsidies

e No single 10U balance sheet can
support these sorts of subsidies

Customer Cost

Estimated Edwardsport
W/CCS
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Future Factors to Consider
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