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Historic Subsidies to Muclear:

Subsidy Dependency ar Oid Problem

Subsidizing Plant Construction and Operation (2004$)

Subsidy as ®
Period of | Federal Subsidy, Subsidy,
Analysis $Billions cents/kWh Analysis Notes
Low High Low High
i ) Goldberg/Renewable Energy i .
1947-99 160.87 Porfolio Project (2000) P-A not estimated.
1968-90 110.52 - Komanoff/Greenpeace (1992) |P-A not estimated.
1950-90 128.69 - Komanoff/Greenpeace (1992)
Koplow/Alliance to Save
0,
1989 31.2% Energy (1993)
Heede, Morgan, Ridley/Center
1985 81.8% for Renewable Resources P-A not estimated.
(1985)
1981 104.0% Chapman etal /US EPA Tax expenditures only.
(1981)
Bowring/Energy Information Taxand credit
1950-79 NA ngrEnergy subsidies not
Administration (1980) :
estimated.
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Venture Overview: 'JniStar

Nuclear, LLC and !is Partnhers

Cutting edge technology? Calvert
“Evolutionary Power Reactor”.

« Main players. Joint venture fg 2007 between Constellation
Energy and Electricite de Fra

— Absorbed earlier partnership D astelfation and Areva NP.
— EDF committed $350m. t: $275m additional if
benchmarks met. '9% of Constellation.
e Currentroles.

— Constellation € - wandvoperate Calvert Cliffs 11l (Lusby, MD)
and at least three

— Areva NRE

's European Pressurized Reactor (EPR). Called
tor” in US; Areva spent $200m to adapt reactor to US

)f old Framatome and 1/3 ownership by Siemens. Both French
‘rnments have significant ownership.

t, engineer, and constructor of new plants.
tners for license preparation; and forgings and machining.
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Venture Strategy. Market Side

 First mover advantag@ytogecure access to

key subsidies and
— First firm to submit work (albeit partial).
' reactor design.

rough multiple
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Venture Strategy: Political Side

e Subsidies integral to build decisie

— Michael Wallace, Co-CEO, Constella
* “Without loan guarantees weg ear power plants.” (NYT, July 2007).

— Joe Turnage, Sr. VP, Conste ) Group

» Associate Member Geesman: Isit the cap question again. Your
business model is premised orgre federal loan guarantee for each of
your four project

e Dr. Turnage Workshop Transcript, 29 June 2007: 302)

Ex-Im Bank equivalent, and JBIC, the Japanese
[sic] prepared to loan into these projects at attractive rates.
0 it unless we fix the pari passu problem.” (turnage, CEC, 295).

— Reduce publlc oversig ht Redefine ° construction” to exclude oversight for

all non-reactor site work.
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Constellation’s Ever-Changing Cost

Estimates

e QOvernight costs — internal estimates:

— June 2007: $2,400/kWe (
o “All-In” costs:

pective, Moody'’s is indifferent to what the
he actual nuclear generating plant might be — as

clude owner’s costs and price escalation.”
(Moody’s, 1C
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Nuclear Subsidies to Capita! Investment

and Market Price Support

Anticipated Subsidy

1] Magnitude
Subsidies to Capital Costs
Cost of Funds
Federal loan guarantees Very large
Advantaged credit, foreign banks Large
Ratebasing of WIP/AFUDg nt plant; not relevant. N/A
Regulatory risk delay ig Eligible Medium
Cost of Capital Goods
Accelerated deprecia Automatic Large

Research and develop

Pro-rata beneficiary

Low to Medium

Output based

Productig

Eligible

Large

Nuclear eligible in some
federal amendments; not
currently in MD standard.

Potentially Large
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Nuclear Subsidies to

Operating Costs (1)

jpated Subsidy
agnitude
Subsidies to Operating Costs
Fuel and Enrichment
P-A cap on liabliity: fuel cycle,
transport, contractors. Moderate
Uranium % depletion Low
HEU dilution programs Unknown
Enrichment D&D: LT funding
shortfall D-rata beneficiary Low
Virtually free patenting g
hardrock mining claig
uranium) p-rata beneficiary Low
extracted frQg Pro-rata beneficiary Low
Inadequa
mine Si Pro-rata beneficiary Low
Insurance
P-Acap G Automatic Large
Regulatory over
Incomplete rec@ RC Low; most costs now
oversight costs. Pro-rata beneficiary covered.
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Nuclear Subsidies to Operating

Costs (2) and Closure/Post Closure

Subsidies to Operating Costs, continued
Taxes
MD property tax abatement Relatively small
Depreciated value rather than
assessed value as MD tax base Relatively small
Plant security
or higher
Low design basis threat N/A
Emissions and waste mang
Windfall CO2 credits
grandfathering ba ds on CO2 control
output. regime. Potentially Large
Inadequacy of waste @
Pro-rata beneficiary Low-Moderate
Not relevant since new
reactor not covered by old
agreement. N/A
Only preferential tax rates
tax rates, spe would be relevant for a new
underaccrual. reactor. Relatively small
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Valuing the Subsicies:

UniStar’s Estimaie

No PTCs or loan guarantees: $8
« Loan guarantees, no PTCs: $48/

 Loan guarantees and PT

— Constellation’s Turnage ta
value,” though the

5 million per US Evolutionary
. (Turnage, 12 March 2007:48).

— 16004N apacity factor (their assumption) results in a

time woul@ early $13 billion for a single reactor.
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Optimistic Underlying Assumptions

Understate Suhsiaias

e Cost of funds too low. Underestiniai
— Assumes 50% debt (@12%); 50% eqC

— Too optimistic? Constellatio
nuclear deserves more.

— Constellation’s 5-year Debt/Cza
10/07).

— Absent subsidies, equi
70% even for non

o Capacity factor

hant cost of capital.
8%).
18.93%; clearly new build

or existing facilities. (Moody’s

need to be substantially higher — 65-
)t plants. (Keystone, 6/07).

eded UniStar target in 2006, lifetime performance at
reactor design, will be much more difficult.

 Plant costs . Base case assumes overnight costs of $1,935

kWe.
— Company estimates already higher; and may be higher still at point

construction starts.
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UniStar Calculations Also Ignore

“Baseline” Subs!uies

Low

Hi

Cents per kWh

Private investment in Calvert Cliffs Il|

Base case of Calvert Cliffs

3.7

onstellation estimate, Mar. 07

Public investment in Calvert Cliffs Il

Selected EPACT subsidies

Production tax credits

Loan Guarantees, 100% of debt
Industry total estimated cost

Constellation estimate assuming full access.

Actual value probably higher due to higher
merchant cost of capital.

Additional subsidies ignored

Accelerated depreciation
Price-Anderson cap on reactors

0.6 |15 yr 150% DB vs. service life.

2.5 |Based on Heyes (2002); values uncertain.

Waste fund short-fall

0.2 |Based on Rothwell (2005); needs updating.

Calvert Co. prope

0.0 |$20m/year.

Cost of capital Ve

insurance, first two 0.7 0.8 |Based on Bradford (2007).
Public subsidy 5.8 8.4
Public/private share 155% 226%
Full cost of power 9.5 12.1
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Price Anderson at Calvert Cliffs

the extension in 2005.

* Proximity to populatio
should result in higher
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Price-Anderson.

Adeqguacy of Coverage

Insurance Coverage if Accident At Calvert G
Present Value

Total payments from Calvert Il to of

Primary insurance, $mils $ 300.0

Retrospective premiums, $mils 958 $ 64.4

Total liability for Ca $ 364.4
Additional resource

Retrospective pre $ 6,696.2

Total avai [ $ 10,7548 $ 7,424.9

Adeq

Population, millions 7.6

able, $/person $ 977

Calvert 11l 3, $/person $ 48

Reactor::latte ratio 17
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Price-Anderson: Protectiiig Yourself

Versus Protecting Oihers

Coverage
$Millions
Calvert lll Insurance for property ant gerations
Property Insurance

Nuclear property $ 500.0
Blanket excess $ 2,250.0
$ 1,000.0
$ 490.0
$ 4,240.0
11.6
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Title XVII Loan Guarantees

NGOs late to the game; na Yle one submitted

comments on the final rule.
0 default.

rotghly Treasury bond
I debt levels.

sk premiums in up-front collections.

nding can crowd out smaller scale,
less power "Fcompetitors.
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The public is taking on a large s e risk for the nuclear
build out.

— Federal loan gu;
potential to di

Price-£ Iaility caps need to be more fully analyzed.
portant subsidies to nuclear; never

— Caps are we
operations.

below what utilities are buying for their own plant and
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