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* 60-year design life f :
» Use of proven technology plus extenswe testmg
trol system

Storage System (ICWRS)
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APWR

Safety System (4 x 50%)

* In-Containment Refueling Water St

 Thermal Effciency 39% in USA Version — 1 > X
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» 2.4% enriched uranium in fuel qchlqves 20 MWd/kg
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Major
Features

Vendor

ABWR

GE-Hitachi

EPR

AREVA

AP1000

Westinghouse

Key Features — Ge

APR1400

KHNP

APWR

Mitsubishi

VVER1200

V-491

Rosatom

ESBWR

GE-Hitachi

ACR1000

AECL

Toshiba
Output, MWe 1370 1600 (Finland) 1117 1400 1538 (Japan) 1200 1535 1165
1700 (USA) 1700 (USA)
Plant Efficiency, 35 37 34 85 35 (Japan) 36 35 36
% 39 (USA)
Design Life, 60 60 60 60 60 60 60 60
years
Construction, 48 51 42 43 46 54 42 estimate 42
months from 1st 44 (in Japan)
Concrete to COD
First Unit COD 1996 (Japan) 2012 (Finland) 2014 (China) 2014 (S. Korea) 2015 (Japan) 2013 (Russia) No order No order
2017 (USA)
Extensive use of  Yes No Yes Yes Yes No Yes Yes
PreFab modules
Digital 1&C GE Siemens ABB Korean MHI Siemens GE Dual
TELEPERM-XS ~ ADVANTAGE TELEPERM-XS computer

Containment Single Double Single Single Single Double Single Single

- | Safety Systems 3/4-train 4-train 4-train 4-train 4-train 4-train 4-train 4-train

; active active passive active active active passive active
| Core Catcher Partially Yes In vessel No No Yes Partially Partially
| function

- | Fuel Lattice type  10x10 17x17XL 17x17XL 16x16 17x17XL Hexagonal 10x10 short 43-rod
Discharge 60 62 62 62 62 49 (VVER1000) 60 20
Burnup, MWd/kg 65 (VVER1200) 40 (future)
Steam nla 4 U-tube 2 U-tube 2 U-tube 4 U-tube 4 horizontal nla 4 U-tube

Generators

largest in world




Risk VVER1200

ABWR EPR AP1000 APR1400 APWR ESBWR ACR1000
Factors V-491
Output, MWe 1370 1600 (Finland) 1117 1400 1538 (Japan) 1200 1535 1165

1700 (USA) 1700 (USA)

Certification EUR EUR EUR System-80+ EUR ongoing NRC ongoing

NRC NRC ongoing NRC ongoing NRC ongoing
Status In operation Under Under Under Under 28 VVER1000 in .

in Japan constructionin  constructionin  constructionin  constructionin  Operation.

Finland, France  China South Korea Japan V-491 designed to
satisfy Western
standards
Completed A A A A B B
Engineering
Licensing A A N N N N B
Certainty
Operating A N N A A A B N
Certainty
Construction A N A A N A N A
Certainty - -
Cost Certainty A B A A N N B B
Manufacturing A A A A A N B A
| Capability
Labor Supply N N N N N N N
| Lifecyclecost A A N A A N A N

Advantage = A ©°"  Disadvantage=D

y of an EXCEL Report preared in 2009
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Figure 1. Core damage frequency of different Generation Il reactors.







(with Fukushima |mpacf-=

First wave (2) COLA in Waiting for Loan Guarantees,
North America progress for total of 4 US Nuclear Renaissance halted.
reactors Canada on hold (AECL sell-off).
South America &==) (1) Genllreactortobe Plannlr_1g stage (Mexico, Brazil, Chile,
completed (Angra-3) Argentina)
Finland (1+2), Sweden (2), UK (6), France
Europe / Ei))nSter 322?;3%23; ' lanned (1+1), Switzerland (0), Czech Republic
(2P (2), Slovakia (2), Bulgaria (2), Italy (0)
Russia / (7) Under construction Steady growth, but slower
Accelerating growth expected. UAE (4)
g?ﬁ MENA / (4) Under construction on order. Firrr_1 plan§ in Turkey. Egypt,
; Jordan, Saudi Arabia slowed down.
(29) Under construction, (8)  Slower growth in China. Delayed growth
Asia / firm orders. This excludes in India. Healthy growth in South Korea,
Chinese domestic NPPs. plus new countries, zero in Japan.
Australia &) (0) planned. Waiting on Gov policy decision.
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| Plant Type
Lungmen 1 ABWR
Lungmen 2 ABWR
: Ohma ABWR
- | Hitachi Shimane 3 4‘_§WR .
KEPCO Shin Kori 1 Gen Il OPR1000 12/10
KEPCO Shin Kori 2 Gen Il OPR1000 12/11
KEPCO Shin Kogra " | APR1400
KEPCO Shin Kori 4 - |APR1400
KEPCO | shin'Kori 5 APR: 12/18 Firm plans
KEPCO Shin [ 12/19 Firm plans |
| KEPCO ir - | APR1400 12/15 Under contract
| APR1400 12/16 Under contract
- | Gen 1l OPR1000 3/12

Gen Il OPR1000

APR1400

2010 contract

APR1400

2010 contract

2010 contract

APR1400

.| 2010 contract




Current NNB Constr

Bl
Contract:
Plant Type Ccol
Higashi Dori 1 (TEPCO) ABWR 3/ 17_2; Under contract
g,ﬂﬁ : South Texas 3 ABWR 20‘1'?* 'J EPC contract, waiting on COL and LG
- | Toshiba South Texas 4 APWR y s 2018 | EPC contract, waiting on COL and LG
Westinghouse Haiyang 1 AP1000 3 5/14
Westinghouse Haiyang 2 ; _& AP1000 1 h 3/15
Westinghouse S mer,/ - : APlOO(_):ﬁ;-E"_-‘;L._ 11713
Westinghouse S ! n2 ‘ T : O,ﬁ 9/14
Westinghoqs_;g_' 'Vfétle . ‘/'_ i 2017 EPC contract, LG, waiting on COL
Westinghouse Vi T AP1000 2018 EPC contract, LG, waiting on COL
-Wgs‘;t!ingho'u__ - |wattsBar2 | Gen 11 PWR 1100 2013
W%ngho : q‘_' - | AP1000 Firmplans
Westinghou e AP1000 Firm plans
We: ouse e AP1000 Firm plans
W ) 3 il AP1000. Firm plans I.
v g 1000 4 irm plans
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River Bend*
Cesign/inits - TBA Grand Gulf*
De=signs Units - TOA Callaway*

EFPR - 1 Unit

i
Ferrm|
ESEWR- 1 Unit A
on
: 13 ‘.__%—- Mine Mile Point*
: : EFR - 1 Unit
il ' Bell Bend
- : Pa EPR - 1 Unit
\ ut B T e A
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AL s N ESBWR - 1 LUnit

Harris
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Comanche Peak Vogth Leny County
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Wictoria County = South Texas ~
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State Policies Favoring Nuclear

Legislation in place that helps
secure financing

Regulation in place that helps
secure financing

Legislation that includes nuclear in
clean portfolio standard

Legislation and regulation in place
that help secure financing

<'¢ Potential
location
for new
nuclear
plant




COL submitted ///////////ﬁ Construction

Pre-COL Construction

General procurement Commercial Operation

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
| | | | | | | | |




Expected New Muclear Power Plant Applications
pdated June 21, 2010

Company {Project or Docket Mumibsers) Date of Dresign Date Site Under Consideration | Number | Stabe Existing Status
Application Accepted of Units Dperating
Plant
Calendar Year {CY) 2007 Applicaticns
NRG Erengy (52-012/013) Dy 20/07F ABEWER 11/29¢07 |South Texas Project 2 TH b i Aooeptedf Docketed
NuStart Enengry {52-014/015) 10y 30/07 APLO0D D1/ 1E/0E | Balb=fonts 2 AL H Aooeptedf Docketed
LUMISTAR {52-016) 0713407 (Emvir.} EFR 012508 |Cahsest Cliffs 1 D b i Aooeptedf Docketed
03/13/08 (Safety) 06/ 03,08 Accepted Docketed
Daominaom (52-017) 1172707 ESBWR O1/ZE/0E |MNorth Amna 1 Wil b i Aooeptedf Docketed
Duke (52-018/019) 1271307 APLO0D 022508 |William Lese Muckear Siation 2 sC H Acoepted Docketed
2007 Total Number of Applications = 5
Total Number of Units = B
Calendar Year (CT) 2008 Applications
Progress Enengry (52-022/023) 02/ 19/0B APL1OOD O4/17/08 |Hasris 2l mC L Accepted Docketed
MNuStart Energy (S2-024) 02/ 27/0B ESBWR O/ 17508 |Grand Gull 1 M5 b Moo pitesdf Docketed
Southern Nuckar Operating Co. (52-025/026) 03/31/0B APL1ODD 05/30/08 |vogths 2| @A v Accapted/ Dockated
South Carplina Elecrc & Gas (32-0270ZE) 03/31/0B APT00D OFf317E  |Summer 2 =C T Moo pitesdf Docketed
Progress Enengry (52-029/034) 07/ 30/0B APL1OOD 10/06/08 |Lewy County 2l FL H Accepted Docketed
De=troit Edison (52-033) 09/ 18/0E ESBWR 11/25/08 |Fermi 1 MI b Aocepiedf Docketed
Luméanant Power (52-034/035) 09/ 19/0E LEAPWR 12/0Z/08 |Comanche Paak =2 T b Aocaptedf Dockated
Entergy (52-035) O3y 2506 ESBWR 12/04/08 |River Bend 1] LA Y Accepted) Docketed
AmerenllE (52-037) D7 24/08 EFR 12/13/08 |Callaway 1 0 b i Aorepitedf Docketed
UMISTAR {52-038) gy 29,08 EFR 12/11/08 |Nine Mile Point 1 HY b i Aooephedf Docketed
PPL Generation {52-039) 10y 1008 EFR 12419708 Bl Besnd 1 Pl b Aooephedf Docketed

2008 Total Number of Applications = 11
Total Number of Units = 16
Calendar Year (CY) 2009 Applications
Florida Power and Light {763) [ 085/ 3005 | aproon | 09/04/09 [Turkey Point 2l R ¥ [Accepted/ Docketed
2009 Total Number of Applications = 1
Total Number of Units = 2
Calendar Year (C7) 2010 Applications
Mo Letters of Intent have Deen recsived from applicants expressing heir plans o submill new COL apphcalsons in OF 2010
2010 Total Number of Applications = 0
Total Number of Units = 0
Calendar Year (C7) 2011 Applications
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New Reactor Licensing Applications

Schedules by Cakandar Year
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New Reactor Licensing Applications

Schedules by Calendar ¥ear
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Comany

Constellation-Unistar

Calvert Cliffs-3

Status of NNB

NPP (#Units)

EPR

Submittal

Mar 2008

developed
now supporting RAIs

Constellation-Unistar Callaway-2 EPR (6) July 2008 supporting RAIs
Bell Bend Oct 2008
Nine Mile Point-3 Sept 2008
New Plant
Dominion North Anna-3 ESBWR (1) Nov 2007 supporting
APWR1700 in preparation
Duke William States Lee-1/2 AP1000 (2) Dec 2007 supporting
Entergy Grand Gulf-3 ESBWR (1) Feb 2008 supporting
NRG Energy-STPNOC South Texas-3/4 ABWR (2) Sep 2007 supporting
Progress Energy Harris-2/3 AP1000 (2) Feb 2008 supporting
- SC Electric & Gas VC Summer-2/3 AP1000 (2) Mar 2008 supporting
Southern Co Vogtle-3/4 AP1000 (2) Mar 2008 supporting
i Luminant Comanche Peak-3/4 APWR1700 in preparation supporting
TVA Bellafonte-3/4 AP1000 (2) Oct 2007 supporting







‘+ Large evolutionary PWR

» Capacity ranges from 1600 — 1700 MWe
« Combination of French N4 and German Ko_____ esig
» 50% Cost & schedule overrun at 1st EPR in Flnland-'-

DC Application under review —
Certification expected June 2012

Active Design - Standardization

fLt . Lo il AR R

(1) COLA in review

o e— e

Reference Plant — Calvert Cliffs 3 —
COL in late 2012 (?)
. = B
OE from Flamanville & Olkiluoto
projects




ranced Passive 1100 MWe PWR Design,
~+ Simplified systems and reduced number

DCD Rev 17 submitted Sept 22, 2008
Certification expected Sept 2011

ey
Passive Design — Standardization
(2) COLASs in review

>

i,

- Reference Plant — Vogtle 3&4 — COL

% expected in Nov 2011

"' OE from China Haiyang & Sanmen
projects expected by 2015




_

Reference Plant — Comanche Peak —
COL in 2012/13
p ST

DC Amendment under review —

Certlflcatlon expected 2012
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— Costs of NNB plants have increased up to
— Loan Guarantees eded fgr s?éveral U.S. NNB
INB pr of cts re Sﬁl moving’ forward

14 APldO
AP1000

ABW
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