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Medium and Small (25 MWe up) reactors with development well advanced

35 MWe
300 MWe
27 MWe
100-335 MWe
125 MWe
100 MWe
45 MWe
2x105 MWe
80 MWe
285 MWe
300 MWe
100 MWe
100 MWe

OKEBM, Russia
Atomenergoproekt, Russia
CNEA & INVAP, Argentina
Westinghouse-led, international
Babcock & Wilcox, USA

KAERI, South Korea

NusScale Power, USA

INET & Huaneng, China
Eskom, South Africa

General Atomics (USA), Rosatom (Russia)
RDIPE, Russia

Rosatom/En+, Russia

ITHMSO, Japan-Russia-USA
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Construction Period Finance Drivers

Large Unit (1100-1200 MW)| SMR (250 -280 MW)
Less strain
Total escalated cost i1 s on
ser unit $5-7 Billion $1.4 - 1.8 Billion N balance
sheet
Construction
duration First 46 mo. 30 mo. )
concrete to fuel load Qumkgr
completion
Less interest
cost

Site preparation work 18-24 mo. 12-18 Mo.

Percent of EPC
Contract Price Fixed

40-60% 60-80%




Yearl Year2 Year3 Yeard4d Year5 Year6 Year7 Year8 Year9 Year 10 Year 11

— 5 % of Project —F—— 95 % of First Module
' EPC Project Costs

| Initial unit(s) 8-9 years from
""" project start, subsequent
unit(s) 4-5 years
Incremental financing and
payback
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Westinghouse Electric Company
1000 MWt 2
335 MWe

330°

Jutput:

Conditions: C

Coolant:
Fuel Design:
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Babcock & Wilcox
Company (B&W)

Reactor Power: 400 MWt
Electrical Output: 125 MWe
Outlet Conditions: 327° C

7
Coolant: Lig?v\’igter

Fuel Design: Proprietary

Refueling: | :
Letter of Intent:
Licensing Plan:
: )

splication :
DCD) g S
http://www.babcock.com/products/Zmodular n
uclear/
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GE Hitachi Nuclear Energy (GE-H)
840 MWt
: ( 311 MWe
K C [et Conditions: 930° F
Coolant: Liquid metal (sodium)

Fuel Design: Metalli # _
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Infoﬁ%tion

th.urblne generator).
aff canducted p

-a Ilcatlon review in



Toshiba Corporatiqn
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Coolant:

Fuel Design:



erion Power Generation, Inc. N einin Acmin FAGLTY G

SOUTHIEST SOUERC =r~

| m— -
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Fuel Design: Stainless steel clad uraniu:r nitride ;
Refueling: Entire reactor module replaced every 7 to 10 years e
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PBMR (Pty.), Ltd.
400 MWt

165 MWe . -
Up to 900° C (1652° F)
Helium y : \.
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: DOE Presentation to Nuclea

Well-Understood Technology
— LWR based designs
— Standard <5% UO2 fuel
— Regulatory and operating experience

" Commercial Interest
— At least 2-3 credible LWR vendors
— Vendor/Utility coalitions forming

~* Manufacturing industry mobilizing

/ — Revitalize US nuclear infrastructure & Navy
iz shipbuilding industry

= Ppotential for operation by 2020, NRC
licensed
DOE and DoD as customers for SMR
electricity

IRIS fWestinghouse) mPower [Babeock & Wileox) MuScale (NuScake)
125 MiNe 45 MWe




= New innovative technologies
— Mostly non-LWR based designs
— Goal: Extended applications for nuclear energy

<,
:

ted Longer-Ter

DOE Presentation to Nucle

— Characteristics: Safer, simpler, extended fuel life,

proliferation resistant, higher temperature

= Broader applications

Al — Distributed power production

— Process heat applications

* Oil refining and extraction

* Desalination

®" Nuclear Fuel Management

recommendations

* Chemical and hydrogen production
* Biofuel & Synfuel production

— Respond to Blue Ribbon Commission

— Support advanced fuel cycles
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*  MNRC responding to SMR interest
— SECY 10-0024 identified issues with SMR licensing
—  Office of New Reactors includes SMR certification & licensing
— FY2011 budget request calls for doubling NRC staff to support SMR review and licensing
— NRC and industry (NEI) currently working on SMR licensing/regulatory issues
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g Department of Energy (DOE)
B f_‘fDeF!gner: To be determined (TB?)

Reactor Power: TBD !
Electrical Output: TEDE .
Outlet Conditions:
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Refueling:
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Prismatic Fuel —e.q.,
AREVA ANTARES,

PBMR Fuel

| GA HTGR
5mm Graphite layer
/ FUEL PARTICLES PRISMATIC
, Coated partics beded FUEL ELEMENT
in Graphite Matrix

Dia. 60mm Pyrytic Catonagiizotinm
Silicen Cartide Banier Coating 35/1300mm
Fuel s here Irner Pyroiylic Cabon 4gi1000mm

Porous Carbon Bufler 35/1000mm

FUEL COMPACT
Section
5 Dia, 0,92mm
FISSILE
TRISO ; (URANIUM <19.8% ENRIC
Coated Particle  anun Dorce m& . '

Fuel Kernel

FERTILE
(NATURAL URARIUM)
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