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CGeneral Mar ket ®@er vi ew

Bsed on the project database, 38dits are currently pl anned
and 70nits are currently under construction

-Gnstruction -Se sel ect ed D@Jntryintention
B @htract signed ] @er intention

A Bart shows nunber of units
pl anned and under
construction world w de

A If construction of a project has
started, all units of that
projects are countedas i u n d
constructiono

A@rall, 70nits are under
construction whil e an
additional 31Mits are in
earlier or later planning
st ages

Nunber of it and St s

er




| INE-BFRSTOY-PUonIen2-global or

local? ‘PDemand Driven

A Developeds developing world
s 10 fold increase needed in developing world
s US energy growing at 1% year only
s Europe energy growth is flat

A Developments climate change
s Externalities and social cost

A Role of Nuclear

s 61 Newcomers learning from the [p4sA role
s Where and how will it really develop?
s 100 year commitmieovt® Companies?
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eW-Reactors

Reactors planned and proposed September 2009

China (125
Russia (44
India (38

USA (30

South Africa (27
Ukraine (22
UAE (14

Japan (14
Vietnam (10
Italej 10

South Korea
Canada
Thailand
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Poland
Brazil
Pakistan
Kazakhstan
Belarus

_ Turkey
Switzerland
Romania
Iran

‘Mexico
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Hungary
France

Egypt
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North Korea
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General Mar ket @ervi ew

Alais far ahead of Aerica and Hrope wth regard to the
current new bui |l d projects

Nunber of i s in Regions

A Bart shows nunber of units

280 - _ _ pl anned and constructed i n
260 - U auntry intention di fferent regions including
|:|®1er intention st at us
240 1 B ge selected i
290 4 E ettract signed A A ahas by far the nost units
B onstruction under construction as well as
200 - 160 O
pl anned (Russi a i ncl uded
180 i nAi a)
160 A < .
A HBrope and Aerica pretty
140 1 simlar interns of new
120 A bui | ds under construction and
100 A pl anned
80 - A Difference between Ai a
60 and Erope/ Aerica i f | ooki ng
40 - at net capacity instead of
20 A units is less but still nore
0. than three tines hi gher (see

dat abase)

Aica Aerica Aa & ope

8urce: Poj ect Dat abase
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TYPE OF REACTOR SELECTED

ABart shows nunber of
units for rel evant
reactor types in
different regions for
whi ch deci si on has been
nade

30 A
|:| Ker ena

] esBwr
B epr
1 apwr
B Ap 1000
B Aswr

25 1

20 ]
AWM other reactors types

(e.g. CPRVEERe been
excl uded)

AA a and Aeri ca have a
simlar anount of units
pl anned

10 A

ALower nunber in Erope can
be expl ai ned by t he fact
that the technol ogy

Aica ABri ca A a Br ope deci si on has not been

—rmade for——— -

8urce: Poj ect Dat abase



aniumiusage by 2030
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ectricity situation in India ~ 140

GWe

AElectricity costs commercial user 2 times that in China!
ACoal is King i expensive to mine and transport and dirty
AHydro is limited i will Himalaya glaciers melt by 2040?
AGas is limited and imports face political challenges
Awind and solar can be important part of mix

ANuclear has potential but many hurdles

It
I diral&?\hi;hi\
Canal !

i r— ' A10 fold increase needed!
- AMoney may not be limiting
EMC Alnnovation will drive future
LD G ASolutions will be home grown

Krishina Yalley : Py Project
Froject

Coastal
Tamilnadu




A Six nuclear power units unde
construction

I PHWR KaigdJnit 4, |
Rajastalnits 5 & 6 |

i VVER Kudankulam L.,“"—'—?—""’—‘ B
182

I PFBR Kalpakkam
I 6 new sites in planning
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Kudankulam Nuclear Plant



China

A Fuging Units 1 &-8 months
aheadf schedule

A 20+ nuclear power units under
construction

I Areva EPR
I Westinghou$eAP1000
I China M310 (CNNC)
I China CNP1000 (CNNC)
i China CPR1000 (CGNPC)
I AtomstroyexpoVVERLOOO

Fuqging Nuclear Plant



A six nuclear power units under construction
I OPR100G" 4 Unit§ ShinKoriUnits 1 & 2 and SWolsongnits 1 & 2
i APR1400' 2 Unit§ ShinKoriUnits 3 & 4

Wolsong Nuclear Plant



A Two nuclear power units under construction

I MHI Tomari Unit-PWR
I Hitachi Shimane Unit ABWR

Russian Federation

A Nine nuclear power units under construction
VVER1008Rostov Unit 2 and Kalinin Unit 4
RBMK3 Kursk Unit 5

KLT40S3 Vilyuchinskd 2 Units
BN-800 FBR BeloyarskJnit 4

VVERL2005 NovovoronezH, Unitsl & 2 and Leningrad Il , U

Beloyarsk
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AWhat is the size of the investment needed
A100 times $50 Billion!
APayback times are measured in decades
Afor main investors
AEnergy security and diversity
ADemand driven
APolitical issues
AWill the new countries take the technology
lead?
AManufacturing and design
AFuture reactors like fast reactors
AEngineers and human resources



and conclusions - International

A AII solutlons are needed
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e-National ihterest

EIA AEO 2009 reference case has U.S. electricity
demand expected to increase ~24% by 2030

v Annual CO2 emissions projected to increase by

296 million metric tons to a total of 2,729 -

Nuclear generation is critical to:

v Reduce greenhouse gases 200

u  Meet electricity demand

tts-electric

v Ensure energy supply security and grid relia jigyo

G

v Stabilize energy prices
Current nuclear plants retire between 322%6 0

v New nuclear build rate will not replace plant
retirements

2010 2020 2030 2040 2050
Il Current reactors, 40 years B Current reactors, 60 years
Bl New capacity being considered Il 4 Builds per year starting 2021
u Cost to replace the current fleet exceeds $600B o
— Generating capacity witheg0 life

u  Steep reduction in emissinee generation

Existing reactors reduce burden of new clean
electricity that will need to come online



Based orNearterm Deployment Roadneaml other studies

Focused on addressing regulatory, financial, and technical
challenges

Explore sites for new nuclear plants 3

Demonstrate key untested regulatory processes
v Early Site Permit (ESP)
u  Combined Construction and Operating Licenses (COL)

Develop new light water reactor designs
u  Design certification for new reactors

v Final design/fasfta-kind engineering (FOAKE) for new, standardized nuc _
plant design

v Goal was to provide sufficient detail for power companies to receive Public
Utility Commission (PUC) approvals and sign Engineering, Procurement, and
Construction (EPC) contracts with reactor vendors

A Al NP2010 Awards provided as cooperative agreements with 50/50
Government/industry cost share

> >

> >

>\

Program = Pave the way for industry decisions to build new, advanced

Goal ~lightwater reactor nuclear plants in the United States.
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Financlal Incentives

A Standby Support Delay Risk Insurance
u  Covers cost of certain regulatory and litigation delays, up to $2 billion
u Available for first 6 new nuclear reactors

Ve

A Loan Guarantees
u  Covers up to 80% of total project cost for up to 30 years
v Potentially reduces costs of new reactors

u Available for new nuclear reactors (up to $18.5 billiorrethtligbeycle facilities (up to $2
billion)

A Production Tax Credits

u  Allows tax credits for electricity production from advanced nuclear power fgeiéities for an
period

u  Allocates 1¢&Wh with a maximu®il@b million per each 1,000 megawatts allocated per ye

u  National megawatt capacity limitation of 6,000 megawatts



Challenges -for New' Nuclear €onstruction

A Regulatory Risk

vw Unproven finew0 combined construction an
including ITAAC process

w Howevereéeé nuclear energyo6s prime compet.i
risk than nuclear generation (i.e. carbon controls and backfitting), and Carbon Capture S
still largely unproven.

A Spent Fuel Disposal

u A national strategy for-teghl waste disposal is still undecided.

A Construction Cost is the key challenge

w Natural gas generation and renewabl e en
competitors to nuclear

u Ultimately it is a business decision. Nuclear plant options must be competitive with coal,
renewable generation

w € and this wonb6ét be a static playing fi



Nuclear Reqgulatory Commission View

New Reactor Applications Under Review [Aug 2008]

I Calvert Cliffs, South Texas, Bellefonte, North Anna, Lee, Harris, Grand Gul
Vogtle, Summer, Callaway, and Levy County

A 3 Design Certification (DC) Applications
I General Electric Economic and Simplified Boiling Water Reactor (ESBWR)
I AREVA Evolutionary Power Reactor (EPR)
I Mitsubishi U.S. Advanced Pressurized Water Reactor (US APWR)

A 1 Amended DC Application
I Westinghouse AP1000 Certification Amendment

A 1 Early Site Permit/Limited Work Authorization
I Vogtle



Nuclear Reqgulatory Commission View

New Reactor Applications [November 2009]

A 3 Design Certification (DC) Applications

I General Electric Economic and Simplified Boiling Water
Reactor (ESBWR)

I AREVA Evolutionary Power Reactor (EPR)
I Mitsubishi U.S. Advanced Pressurized Water Reactor (US
APWR)

A 2 Amended DC Applications
I Westinghouse AP1000 Certification Amendment

I ABWR Aircraft Impact Amendment (STP)






