haynesboone

Setting precedent.

Presentation for the Public Utility Law Section of
the State Bar of Texas

Current state of the US Nuclear
Renaissance

by Bob Temple




haynesboone

Setting precedent.

This presentation has been prepared for informational purposes only and is not intended to be legal
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e World Nuclear Renaissance

e State of the US Nuclear Renaissance
— Nuclear Development 2006 — Present
— Nuclear in Texas

* Future of US Nuclear Development
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hoynesboone There is a world-wide
Seffing precedent. Nuclear Renaissance

Source: International Atomic Energy Agency
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Presentation Notes
IAEA projects that over 60 countries are seeking to develop a nuclear program.
Aside from these active participants in nuclear development, over thirty countries that have never developed commercial nuclear plants are actively considering embarking upon nuclear power programs.  These range from sophisticated economies to developing nations. 

In Europe: Italy, Albania, Serbia, Portugal, Norway, Poland, Belarus, Estonia, Latvia, Ireland, Turkey.

In the Middle East and North Africa: Iran, Gulf states including UAE & Saudi Arabia, Yemen, Israel, Syria, Jordan, Egypt, Tunisia, Libya, Algeria, Morocco.

In west, central and southern Africa: Nigeria, Ghana, Senegal, Uganda, Namibia.

In South America: Chile, Ecuador, Venezuela.

In central and southern Asia: Azerbaijan, Georgia, Kazakhstan, Mongolia, Bangladesh.

In SE Asia: Indonesia, Philippines, Vietnam, Thailand, Malaysia, Singapore, Australia, New Zealand.

In east Asia: North Korea


Drivers for the
Setfing precedent. US Nuclear Renaissance

haynesboone

e Convergence of market, environmental,
performance and political forces

— Capacity factors in excess of 90% for the past decade

— Carbon and public opinion

« Conservation and renewables cannot replace utility scale
baseload alternatives: nuclear, coal or natural gas

— Changes to the US Nuclear Regulatory Commission
(NRC) commercial reactor licensing process

— Energy Policy Act of 2005

— Economics when compared with baseload
alternatives

» Volatile natural gas market (80% volatility in any given year
of the past decade +)

© 2010 Haynes and Boone, LLP
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Setfing precedent support and climate change

Nuclear power attitudes power

1,041

80% T

70% -

60% Tons of CO, Equivalent per

Gigawatt-Hour

50% -, |

40% :

30% -

20% A

10% -

0% T T T T T T T T T T T T T T T T T T T T T T T 1 ]3 l'\-" 15 ]4

% 2 5 2 S
a2 3 S 3 5

Coal Natural Gas  Biomass Sohs PV H_rdm Nuclkar  Geothermal Wind

1985
2001
2003
2005

1991
1993
1995

== Favor === QOppose

Source: “Life-Cycle Assessment of Electricity Generation Systems and Applications for Climate Change
Policy Analysis,”
Paul J. Meier, University of Wisconsin-Madison, August, 2002

Market * Non-carbon-emitting baseload needed for sustainable climate
change
fundamentals . Energy security — locally sourced power
« Performance of existing plants exceeding 90% capacity factor
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Early Site Permit
or Equivalent
Environment

Information
Combined Verification of
Optional License Inspections,
FPre-Application Review, Tests, Reactor
Review Hearing, Analyses, and Operation
and Acceptance
Decision Criteria

Standard Design
Certification or
Equipment
Design
Information

« The Design Certification (DC) is prepared by the vendor and is valid for 15 years.
Once a design is certified (by rulemaking), its safety cannot be challenged.

« The Construction and Operating License (COL) is prepared by the developer
(utility) and is required for construction and operations of each nuclear plant. Once
approved, it’s valid for 40 years.

« The Design Certification is incorporated by reference on the COL.

 An Early Site Permit may be obtained in advance of a licensing proceeding and
“banked”, or included in the COL application.

© 2010 Haynes and Boone, LLP



hqynesboone Changes to the NRC licensing process promise to

Setfing precedent. reduce regulatory uncertainty

e One-step licensing — combined construction and
operating license (COL)

e Standardized Designs
— Reference plant: R COL
— Subsequent plants: S COL

* Intervention and hearing opportunities limited
— Initial hearing opportunity once the COL application is docketed

— No second hearing unless there is a demonstrated failure to
comply with the COL ITAAC (Inspections, Tests, Analyses, and
Acceptance Criteria) and, as an operational consequence, the

non-compliance could jeopardize public health and safety
(10 CFR 52.103(a))

© 2010 Haynes and Boone, LLP
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Certification of standardized designs is one element of the
Nuclear Regulatory Commission’s single-step licensing

© 2010 Haynes and Boone, LLP

US NRC Sj
i ize
Standardized Safety Approval Units in Units in Technology
Reactor Developer Desian Tvpe Status for Operation Construction selected by In MWe
Design Type gn typ certified P others in US* (nominal)
design
Advanced General ' _ _ _ Yes
Bo:l;r;g; g/t\(/)?ter Elec(tch-S)i;achi Active Approved 4 in Japan 2 in Taiwan (South Texas 1350
Project
(ABWR) Toshiba oject)
AP1000 -~ Westinghouse ves
Pressurized (acqui?ed by Passive Approved 0 4in China o e Saer, 1154
Water Toshiba) Harris, Turkey Point,
Reactor William States Lee IlI)
Economic
Simplified ;
Pendin
Boiling Water | _ Semer@d | pagsive J ves. 1575-1600
Electric-Hitachi (Sept. 2011) 0 0 (Fermi)
Reactor (GEH)
(ESBWR)
European 1in Finland Yes
Pré:é;z:ad Areva Active Pending 0 & (Calvert Cliffs, 1600
June 2012 1 in France Bell Bend)
(EPR) ( )
US Advanced o 0 Yes
Pressurized M::Seufv';h' Active Pending (related PWR 2 in Japan (Comanche
Water Industries (Dec. 2011) design Peak, North 1700
Reactor (MHI) operating in Anna)
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Presentation Notes
EPR - Olkiluoto-3 in Finland
ABWR - Homaoka 6 is on hold, Shimane 3 is under construction in Japan, Lungmen (2 units) in Taiwan
APWR - MHI has built four recent generation PWRs in Japan.
ESBWR - GE-Hitachi has lost all of its ESBWR customers, except Fermi (which is considered a long-shot), due to a combination of issues with loan guarantees and a failure to be willing to negotiate reasonable commercial terms.

AP1000 and ESBWR have the greatest technology (FOAKE) risk.
ABWR followed by the US-APWR (based on similarity to operating designs) have the lowest technology risk.

AP1000 certification has been interrupted with NRC concerns about the shield building.  These concerns are supposed to be addressed within the coming year.
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e Production Tax Credits
e |lnsurance
e DOE Loan Guarantees

© 2010 Haynes and Boone, LLP



Basis for Economic Decisions
regarding (Nuclear) Power Plants
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o Capital at Risk (“All-in” Project Cost)
— Total of all costs incurred before commercial electricity production starts
— Often expressed in $/kW(e) (dollars per unit of electrical capacity)
— These costs are sometimes called “up front” costs

» Levelized Unit Electricity Cost (LUEC)

— Expressed in $/megawatt-hour ($/MWh) or cents (or mills)/kilowatt-hour
(¢/kwh)

— Four major components
» Capital recovery
* Nonfuel Operations and Maintenance (O&M)
* Fuel Cycle

 Contribution to Decontamination and Decommissioning Fund (which can be
bundled with fuel or environmental costs for comparison)

— LUEC sometimes called “busbar generation cost”
» Generation “cost” not the same as “price” charged by utility

11
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| | OEnvironmental Costs

| OFuel & Purchase Power Costs

HOW COStS | B Other Operating Costs
looked <2009 16

1
!

B Fixed Costs

NPV Costs (¢/kWh)

Nuclear Natural Gas Coal w/ CCS No Build (ERCOT)

Based upon $5.50/MMBtu natural gas and $4,800/kW(e) project cost for brown field nuclear
(carbon penalty will only improve the relative standing of nuclear)

12
12

© 2010 Haynes and Boone, LLP



haynesboone

Fuel Price Volatility

Setting precedent.

How fuel prices
looked < 2009
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hqynesboone Construction risk over the short-term versus fuel price

_ volatility for the life of the plant
Setting precedent.

How comparative
risk looked < 2009

Increasing Risk Duration =e——-

Capital | Technology | Carbon | Fuel Cost

Nuclear

Natural Gas
Coal w/CCS

14
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Presentation Notes
Financial risks are not include in this chart or our analysis, but are being evaluated separately.
There could be some different takes on how these risks could be rated, but this chart tries to summarize these risks for each of the resources considered

Capital: High capital cost of nuclear, coal, and solar cause increased risk over that of NGCC
Technology: Generally believed nuclear ABWR is a well proven, low-risk technology and the other LWR technologies are based on proven designs; however, nuclear does face some risk not shared by the other technologies and more risk stems from the unproven supply chain and lack of demonstrated ability to execute on construction than from the technology itself.
Coal technologies have CCS which is undemonstrated at utility scale at  this time,
Carbon: Only nuclear and is carbon neutral, coal plants as evaluated have CCS resulting in lower CO2 emissions than the NGCC
Fuel Cost: coal delivery represents over half of delivered coal price and has been subject to increases related to petroleum prices and RR ability to leverage, NG volatility based on past trends and expected future supply/demand balance



h(]yne$b00ne The nuclear construction risk ‘hurdle’ looks

Setting precedent larger as the natural gas price curve flattens

What changed
n 2009 Natural Gas Prices
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Given historic market conditions a 60 year bet on new nuclear is still
reasonable, just margins over alternatives lower in the near term
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NRC Map of Proposed Nuclear
Projects
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! r
ABWR - 2 Units MC. Summer
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& AEWR M AP1000 & EPR
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*Review Suspended by Applicant

* COL Applscation Amended by Applicant to ESP on D3/ 25,

2010 http://lwww.nrc.gov/reactors/new-reactors/col/new-reactor-map.html
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New Reactor Licensing Applications
Schedules by Calendar Year

2002 2004 2005 2008 2007 2002 2005 2010 2011 2012 2013 2014 2015

Schedules deplet completion of gtaff safety and environmentalreviews.Iseuance ofllcense lzd depeandent upon
com plafien ef hearing proces 2 ag well ag deslgn certification rulem aking for the selecied design.

Schedule beglin date Ie reflacted ae docketlng datea, orexpected docketing date, follow Ing staff acce ptance review .

Schoedules depleoted for future activities repregentneminal aseaumed review durations bagsad on submltial tim @
fram 82 In le fters of Intant from prospective appllcantes. Actual schedulse basesad on schedules shown on NR
publlc web pagee Publlehed echedules for CO Le reaprasenting deslgn cerfifilcatlions that are undar aeacheduls
raview w lllbe adjusted once DC Bchedule Ile flnallzed.
L& gnd
Comblinad Liceng s Rulemaking fHearing Daeslgn Cartific ation Early &lte Parm it
Recalved - - - - - I —— I ——
FlD]BDEaﬂ:::: = === =
Humbers In (jnaxite COL mame Indicate numboer ofunlitsizite.
ABWR DESISN CENTER REVIEW H
SOUTH TEXAS FROJECT (2) 5 : ] SCHEDULE UNDER REVIEW
ABWR DESIGN CERTIFICATION RENEWAL E
STP AlA DC AMENDMENT [ muia) SCHEDULE UNDER REVIEW
RULEMAKING deeee=x - SCHEDULE UMDER REVIEW
DC REMEWAL L 1 MOT SCHEDULE

RULEMAKING s

AP1000 DESIGN CENTER REVIEW

]

D AMENDMENT SCHEDULE UNDER REVIEW
RULEMAKING s e
SOUTHERN - VOGTLE ESP § } ISSUED| &
SOUTHERM - VOGTLE (GA) (2) § J PUBLISHED SCHEDULE

TWVA - BELLEFOMNTE (AL) (2) ] PUBLISHED SCHEDULE
DUKE - LEE STATION (SC) {2) € J PUBLISHED SCHEDULE
PROGRESS ENERGY - HARRIS (NC] (2] { J PUELISHED SCHEDULE
SOUTH CAROLIMA E&G - SUMMER (2) £ o PUBLISHED SCHEDULE:
PROCRESS ENERGY - LEVY COUNTY (FL) {2) £ J PUELISHED SCHECULE
FLORIDA FOWER AND LIGHT - TURKEY POINT (2) [ . PUBLISHED SCHEDULE

http://lwww.nrc.gov/reactors/new-reactors/new-licensing-files/new-rx-licensing-app-legend.pdf
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New Reactor Licensing Applications

Schedules by Calendar Year

2002 2004 2005 2008 2007 2002 2009

EPR DESIGK CENTER REVIEW

DESIGN CERTIFICATION - EPR [ ] PUBLISHED SCHEDULE
RULEMAKING ===
UNISTAR - CALVERT CLIFFS (MD] (1} : ] PUBLISHED SCHEDULE
AMERENUE - CALLAWAY (1) { e REVIEW SU SEF'ENEIEIII BI23/2005
FPL GEMERATION - BELL BEND (1) | :

UNISTAR - NINE MILE PT (NY] (1) § i REVIE} SUSPENDED 12/01/2009

J PUELISHED SCHEDULE

ESBWR DESIGM CENTER REVIEW

DESIGM CERTIFICATION - ESBWR [ ] PUBLISHED SCHEDULE

—

RULEIMAKIN

OFRTH ANNA ESF ] ISSUED
DOMINION - NORTH ANNA (VA) (1) [
BRAND GULF ESF| ] ISSUED
ENTERGY - GRAND GULF (M3] (1) ] REVIEW SU SF'ENEIIFD 01/03109
ENTERGY - RIVER EEND (LA] (1) ] REVIEW SUSPENDED 01/03/09
DTE - FERMI (MI) (1) g : == PUBLISHIED SCHEDULE

APPLICANT CHANGED TECHNOLOGY 6/20/10

EEES T EEEER T & SR

USAPWR DESIGN CENTEF REVIEW
DESIGN CERTIFICATION - USAPWR [

] PUBLISHED SCHEDULE
RULEMAKING e

LUMINANT - COMANCHE FEAK (TX) (2) £ H J PUBLISHED $CHEDULE
DOMINION - NORTH ANMNA {VA) I:I:I:r 3 NOT ECHEDULED

UNANNOUMCED TECHNCLOGY

CLINTOM ESP ] ISSUED

UNMNANED SCOL F— ] NOT SCHEDULED

PSEG|ESP [, J NOT SCHEDULED

BLUE CASTLE FROJECT (UT) (1) B 3 NOT SCHEEDULED
E UNNAMED ESP C— | NOT SCHEDLILED
E_INN."-\M =D SCOL ] NOT SCHEDULED
EXELON - VICTORIA CTY (TX) (2) o ] MOT SCHEDULED
SOUTHERN -JGREENFIELD SITE = ] NOT SCHEDULED
ALTERNATE ENERGY HC—LDINGSE, INC. - PAYETTE, ID £ ] MOT SCHEDULED
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hoynesboone The Renaissance may have started, but large

Seffing precedent nuclear plants still face a financial hurdle

Old Nuclear New Nuclear

Every plant is different NRC “Design Certification”
standardizes plant designs

Separate licenses for Combined Construction & Operating

Construction and Operation License issued before construction
begins

Capacity factors less than 70% | Capacity factors routinely exceed 90%

Active safety systems require Improved designs; passive safety

emergency power to operate systems available in some designs

All plants > 1000 MWe require | All plants > 1000 MWe requiring really

large financial commitment large financial commitment

© 2010 Haynes and Boone, LLP



hoynesboone The financial r_isks of large nuclear plants may be
huge relative to the value of an enterprise

Setting precedent.

(All figures are in billions of US$’s) ] Equity value
|| Enterprise value
$39.9 a9 g
$34.4 lllustrative “year spent’ cost of
conventional 2,200MW twin unit
$29.7 AP1000 nuclear new-build:
$11.0—$17.6bn
$27.2 $24.7
22.2
3 $21.1
B I O I I I
$17.6
$16.7 | |$16.2 $12.9 $12.8 g¢12.4
TP Teaas 18226 | T 1T TT 1T || [ si1o0
$9.0 $9.4 $7.6
$3.9 $41| [ ¢34 $43 | oo
SO EXC D DUK FE ETR PGN  PPL NRG DTE CEG AEE  SCG

“You can always get a good deal financed, no matter the size of the deal relative to the enterprise value”
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» Only four projects selected by DOE for final evaluation to receive the $18.5B allocation of
Loan Guarantees (LGS).

» Conditional commitment for Vogtle to use about $8.3 B (or 45%) of that capacity.

* DOE is expecting selected projects, especially South Texas Project and Calvert Cliffs, to
also obtain financial support from OEM source countries (Japan & France).

« Various bills proposing an additional $9 to $35.5 billion in nuclear LG capacity.

* None of the ten DOE loan guarantee applications were rejected, just four were selected
as preferable when screened against criteria.

— DOE, through issuance of loan guarantees, should encourage development of diverse
technologies to be built in diverse locations within the US.

Technology Project/State

Southern/MEAG AP1000 Vogtle (GA)
SCANA/Santee Cooper AP1000 Summer (SC)
NINA/CPS Energy ABWR South Texas Project (TX)
Constellation EPR Calvert Cliffs (MD)
21

21
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Many of those projects that did not make the cut have suspended or delayed their projects.  This includes Calloway, Grand Gulf, River Bend, Nine Mile Point, Victoria County and William States Lee III.
Bills in Congress have proposed adding between $9 and 35.5 billion of additional loan guarantee capacity.  It would take about $9 billion with loan guarantees or similar program funds from OEM countries to get the remaining three projects launched.
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State of COL Applications

Proposed New Reactor(s),
Docket

Design

Applicant

COL Status

Bell Bend Nuclear Power Plant,

U.S. EPR

52-039

PPL Bell Bend, LLC

Initial intervention denied. Final
Safety Evaluation Report (FSER)
expected by August 2012, but NRC COL
schedule tied to review of the
application for the EPR reference plant,
Calvert Cliffs 3

Bellefonte Nuclear Station,
Units 3 and 4, 52-014 & 52-015

AP1000

Tennessee Valley Authority (TVA)

NRC completion of the COL application
review process will not be completed
pending TVA's evaluation of the
viability of completing Bellefonte
Nuclear Plant Units 1 and 2 rather than
proceeding with Units 3 and 4

Callaway Plant, Unit 2, 52-037

U.S. EPR

AmerenUE

On June 23, 2009, AmerenUE
requested that the NRC suspend its
review of the Callaway Plant, Unit 2
application!!!

Calvert Cliffs, Unit 3, 52-016

U.S. EPR

Calvert Cliffs 3 Nuclear Project, LLC
and UniStar Nuclear Operating
Services, LLC

NRC reviews continue for this the
reference COL for the US EPR.
Intervenors had one contention
admitted that is subject to further
hearings

Comanche Peak, Units 3 and 4,

US-APWR

52-034 and 52-035

Comanche Peak Nuclear Power
Company, LLC

NRC reviews continue for this the
reference COL for the US-APWR.
Intervenors had two contentions
admitted that are subject to further
hearings

© 2010 Haynes and Boone, LLP
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Presentation Notes
The first waive of COLs was 18 applications for 28 units.  Only 11 of the original 18 COL applications – representing 18 new nuclear units – are currently moving forward and, absent loan guarantees. most of those 11 projects will not get beyond the licensing phase.

The check marks reflect those projects I view as most likely to see active construction following COL approval in the near term.
 
[1] Letter from AmerenUE to NRC (Apr. 28, 2009).
[2] EOI attributed the need to request the NRC suspend its COL application review activities to its inability to negotiate commercial terms with the ESBWR vendor and other information related to the technology.  Grand Gulf Unit 3 and River Bend Station Unit 3 COLA Reviews, letter from EOI to NRC (Jan. 9, 2009).
[3] UniStar attributed the need to request the NRC suspend its COL application review activities to its inability to obtain federal loan guarantees for Nine Mile Point, Unit 3 development.  Letter to the NRC - Subject: UniStar Nuclear Energy (Nine Mile Point 3 Nuclear Power Plant) NRC Docket No. 52-038 - COLA Review, letter from UniStar to NRC (Dec. 1, 2009).
[4] Dominion’s replacement selection of MHI US-APWR over the ESBWR reactor technology followed an extensive competitive bidding process for a North Anna Unit 3 reactor.  North Anna, Unit 3, Combined License Application - Technology Change, letter from Dominion to NRC (May 18, 2010).
[5] See note 2; EOI used the same letter to request the NRC its COL application review activities related to Grand Gulf, Unit 3 and River Bend Station, Unit 3.  Grand Gulf Unit 3 and River Bend Station Unit 3 COLA Reviews, letter from EOI to NRC (Jan. 9, 2009).
[6] Exelon first informed the NRC that it was choosing an alternative reactor technology and vendor.  Notification to Designate Alternate Reactor Technology for Combined License Application for Victoria County Station, Units 1 and 2, letter from Exelon to NRC (Nov. 24, 2008).  Subsequently, Exelon determined that it would pursue an Early Site Permit for its site in Victoria County rather than a COL at this time.  Transition from Combined License Application to Early Site Permit Application, letter from Exelon to NRC (Jul 1, 2009).
[7] Duke Energy Carolinas, LLC William States Lee III Nuclear Station, Units 1 & 2 Combined Application License Review Schedule, letter from NRC to Duke Energy (Jan. 5, 2010).
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Proposed New Reactor(s),
Docket

Design

State of COL Applications
(cont.)

Applicant

COL Status

Fermi, Unit 3, 52-033

ESBWR

Detroit Edison Company

While not the reference COL, Fermi 3 is
currently the sole applicant continuing
to pursue ESBWR development

Grand Gulf, Unit 3, 52-024

ESBWR

Entergy Operations, Inc. (EOI)

On January 9, 2009, EOI requested that
the NRC suspend its review of the
Grand Gulf, Unit 3 application/?

Levy County, Units 1 and 2, 52-
029, 52-030

AP1000

Progress Energy Florida, Inc. (PEF)

Intervenors had three contentions
admitted that are subject to further
hearings

Nine Mile Point, Unit 3, 52-038

U.S. EPR

Nine Mile Point 3 Nuclear Project,
LLC and UniStar Nuclear Operating
Services, LLC (UniStar)

On December 1, 2009, UniStar
requested that the NRC suspend its
review of the Nine Mile Point, Unit 3
application!s!

North Anna, Unit 3, 52-017

US-APWR

Dominion Virginia Power
(Dominion)

Originally Dominion selected the
ESBWR as its reactor design. One party
and one contention were admitted
related to the COL based on that
design. On May 18, 2010, Dominion
announced it was changing its choice of
reactor design to the MHI US-APWR.[#!

River Bend Station, Unit 3, 52-
036

ESBWR

Entergy Operations, Inc. (EOI)

On January 9, 2009, EOI requested that
the NRC suspend its review of the
Grand Gulf, Unit 3 application!S!

Shearon Harris, Units 2 and 3,

AP1000

52-022, 52-023

© 2010 Haynes and Boone, LLP

Progress Energy Carolinas, Inc.
(PEC)

While one party met the standing
criteria, no admissible contentions
based on review of initial filings

23

23
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State of COL Applications
(cont.)

Proposed New Reactor(s), . . COL Status
Docket Design Applicant

South Texas Project, Units 3 ABWR South Texas Project Nuclear NRC reviews continue for this the

and 4, 52-025, 52-026 Operating Company (STPNOC) reference COL for the (Toshiba) ABWR.
Three groups have a single contention
admitted for additional hearings

Turkey Point, Units 6 and 7, AP1000 Florida Power and Light Company COL application originally accepted for

52-040, 52-041 (now NextEra Energy) docketing in October 2009, however,
the deadline to petition to intervene is
currently August 17, 2010

Victoria County Station, Units ESBWR Exelon Nuclear Texas Holdings, LLC | COL application review suspended at

1 and 2, 52-042 (Exelon) the Applicant’s request; changed to an
Early Site Permit application!¢!

Virgil C. Summer, Units 2 and AP1000 South Carolina Electric & Gas Two intervenors and at least one

3, 52-027, 52-028 (SCE&QG) contention were admitted; however, the
contention was subsequently dismissed

Vogtle, Units 3 and 4, 52-025, AP1000 Southern Nuclear Operating NRC reviews continue for this the

52-026 Company (SNC) reference COL for the AP1000. At least
one contention raised by five groups
was admitted, but that contention was
subsequently dismissed.

William States Lee III, Units 1 AP1000 Duke Energy At Duke Energy’s request, the NRC has

and 2, 52-018 & 52-019

altered its COL application review
schedule to support a new commercial
operation date for this project of
20217
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haynesboone

Setting precedent.

State of Texas Nuclear

« Texas already has 4 nuclear units that produce 8.8% of the state's
electricity (Comanche Peak and South Texas Project)

* Four projects proposed — [Developing Company]
— Amarillo — Amarillo Power

— Comanche Peak — Comanche Peak Nuclear Power Company (CPNPC)
(Luminant Generating and MHI)

— South Texas Project — Nuclear Innovation North America
(NRG Energy, Inc. & Toshiba)

— Victoria County — Exelon Nuclear Texas Holdings

 Three Texas projects filed COL Applications and requested DOE
Loan Guarantees

25
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haynesboone

State of Texas Nuclear (cont.)

Setting precedent.

 One Texas project made the initial short list for DOE Loan
Guarantees (South Texas Project)

— Amarillo Power never got to the COL or loan guarantee application filing steps in
development

— CPNPC parent Energy Future Holdings has a business plan that “appears
unsustainable” along with an “untenable capital structure™

— Exelon’s Victoria County is no longer a COL application but an application for an
Early Site Permit — to “bank” the site for possible future development if
“conditions become favorable”

* Report by Moody's Investors Service, 7/19/10

« Current market conditions, even for South Texas Project, not
favorable for new nuclear development in ERCOT
— Financial hurdles, near-term forward gas curve, carbon tax or cap-and-trade
— Politics and public-private partnership

— Prospects absent significant public-private partnerships and/or off-take
commitments?

26

© 2010 Haynes and Boone, LLP



hqynesboone Could Small Modular Reactors (SMRs) — be the

, next phase of the US Nuclear Renaissance?
Setting precedent.

 Modular scalable nuclear plants reduce financial risks

— Factory manufacturing lowers costs and on-site construction
risks

— Smaller plants can be served by multiple domestic suppliers

— New capacity can be added to match load growth — incremental
build out lowers initial investment

« Bi-partisan legislation being proposed to fund
development of new SMR’s

— DOE including $40 Million in FY 2011 for cost sharing on two
light water SMR designs

— Help work out first-of-a-kind engineering (FOAKE) issues and
demonstrate that serial no. 1 works

27
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Setting precedent.

Examples of SMR designs

B&W mPower Reactor
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NuScale Power Reactor
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haynesboone Some SMR designs are

Sefting precedent. SC a.l a.b I e

500 MWe from 4 B&W mPower Reactors
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haynesboone Small Modular Reactors

Setting precedent.

o 25-350 MWe (versus 1,100 — 1,700 for large light water
reactors (LWRS))

* Intheory, lower capital cost, lower risk, easier licensing
and modular deployment
— Potentially use initial reactor(s) output to finance development of
remaining project
 To date, no certified design applications submitted and a
variety of regulatory hurdles

— Small LWRs: Price Anderson, Emergency Planning, Security,
Staffing, NRC Oversight, Speed of Licensing (S-COLS)

— High Temperature Gas-Cooled Reactors: Current regulatory
scheme addresses only LWRs

© 2010 Haynes and Boone, LLP



= Small Modular Reactors —

the Major Players and Products

haynesboone

Setting precedent.

Leading the Pack Also Running?

e B&W’S mPower e Areva Antares*
(125 MWe) e General Atomics

* Hyperion Power GTMHR*
Generation Module e GE-H Prism (311 MWe)
(25 MWe) » Pebble Bed Modular

* NuScale Power Reactor Ltd. (105 MWe)

Reactor (45 MWe)
* Toshiba 4S (10-140 MWe) = sjze not determined

» Westinghouse IRIS
(100 & 300 MWe)

© 2010 Haynes and Boone, LLP


Presenter
Presentation Notes
B&W plans to team with Bechtel as its constructor and has a consortium of utilities lead by TVA planning to build the first unit at a site along the Chalk River (near Oak Ridge Lab).

NuScale has a different business model – to outsource the entire project, with General Dynamics Electric Boat division making the reactor and other modules and Kiewit as lead constructor. 


haynesboone Summary/Take-aways

Setting precedent.

* Nuclear is a proven, non-carbon-emitting electricity generating
technology

« First LWR projects will be expensive; financing is major issue

— Increased DOE Loan Guarantee capacity critical for large LWR
development (especially in merchant markets)

— Many projects announced; few with more than COL development absent
loan guarantees

— In regulated markets some projects (e.g., Progress Energy, MEAG)
forgoing loan guarantees

* First new nuclear projects showing greatest progress in regulated
markets

« EXxisting projects need to demonstrate that the regulatory process,
supply chain and construction risks can be successfully managed

32
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haynesboone Summary/Take-aways (cont.)

Setting precedent.

« Current forward gas curve affecting the ability of merchant operators
to get commitments for output and project financing

— Given challenges of coal, prospects for carbon, and historic volatility in the
gas market, nuclear remains a reasonable Iong -term electricity generating
technology ch0|ce helps utilities maintain a diversified generation portfolio

o Carbon tax or “cap-and-trade” will help relative economics (compared
to other baseload alternatives)

« Small modular reactors projected to tie up less capital to get started
and may be scaled to demand needs

— Easier to finance; however...
— Regulatory scheme and FOAKE risks still to be addressed

Resurgence of nuclear development in the US;
continued progress needed to achieve a US Nuclear Renaissance

33
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Setting precedent.

Questions &
Discussion

© 2010 Haynes and Boone, LLP
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