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NuScale Power:

A Nuclear Manufacturing
Paradigm Shift
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The Global Reality

Courtesy R. Temple, NuScale Power

l addltlonal 197 —asifn "\ -:*ii-‘..-._.- v
“quadrillion BTUs w . K
of energy are ‘W NG : : “-; : .
n_e_eded to lift 5.9 - b e :
billion people out S e

of energy poverty.
”~

- ; Air pollution in developing economies
routinely exceed U.S. standards

' 783 million people
do not have access
to clean water.

More than 1 billion metrlc tons of food is lost or
r @ Wasted each year for lack of coollng

—_Courte Malopev. Nus cHlesol

NuScale Nonproprietary % NUSCALE

© 2017 NuScale Power, LLC POWER"

Template #: 0000-20955-F01 R6



Commitment to People, Planet, Prosperity

NuScale Power provides
scalable advanced nuclear
technology for the
production of electricity,
heat, and clean water to

.-:-itg improve the quality of life
S for people around the
world.
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Who I1s NuScale Power?

= [nitial concept started with Department of Energy
MASLWR program at Oregon State University.

» NuScale Power was formed in 2007 for the sole
purpose of completing the design of and
commercializing a small modular reactor — the
NuScale Power Module™ (NPM).

= Fluor, global engineering and construction
company, became lead investor in 2011.

= |n 2013, NuScale won $226M in matching funds in
a competitive U.S. DOE funding opportunity.

= >350 patents granted or pending in nearly 20
countries.

» 350 full-time employees in 6 offices in the U.S.
and 1 office in London

= NuScale design currently undergoing rigorous
review by the U.S. Nuclear Regulatory
Commission (NRC)
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Core Technology: NuScale Power Module

= A NuScale Power Module™ (NPM) includes the reactor vessel, steam
generators, pressurizer, and containment in an integral package —
simple design that eliminates reactor coolant pumps, large bore piping
and other systems and components found in large conventional reactors.
= Each 50 MWe module:
» is small enough to be factory built for easy transport and installation
» has a dedicated power conversion system for flexible,
Independent operation
= can be incrementally added to match load growth — up to
12 modules for 600 MWe gross (~570 net) total output
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Coolant Flow Driven By Physics

Conduction - heat is transferred
through the walls of the tubes in
the steam generator, heating the
water (secondary coolant) inside
them to turn it to steam. Primary
water cools.

Convection - energy from
the nuclear reaction heats the
primary reactor coolant
causing ittorise by
convection and natural
buoyancy through the riser,
much like a chimney effect

Gravity — colder (denser)
primary coolant “falls” to bottom
of reactor pressure vessel, cycle
continues
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NuScale Power Train

___ From Other
main steam isolation [ Units
valves 4}%_\ J{ Turbine Generator Building "
ng
main feedwater isolation —L WAy g;;b;“sse Towers
valves — 1 T 1 Condenser
L] ]
decay heat removal » T‘Lg‘n’;e’*———J
{jx {jx‘ actuation valves Steam | i | e
L S containment vessel GL‘;?,':&E | E Polishing
control rod drives 1] < reactor pool ! | E
reactor vent valves 9 ?_?3{?#" safety relief valves | § E Condensate
\ reactor pressure vessel P Pupe
- « pressurizer ! o |
steam header e upper plenum i’ IP F:::;?ler* i
decay heat removal c=ll=> g~ E i
passive condenser == |Feedwater '
=SS steam generators | Heater :
feedwater header m Feedwater " ;Pt
| | hot leg riser - Fyinge “Hoater
control rods ¥ 1
t irculati > :
reAOTTECTE, aves L downcomer - Each NuScale power module feeds one turbine
valves ) s ) ) )
! reactor core generator train eliminating single-shaft risk
\ 4 lower plenum « 100% turbine bypass capability
~ » Generator is totally enclosed water to air
NOT TO SCALE . -
cooled (no hydrogen cooling required)
« Small, simple components support short,
simple refueling outages
7 NUSCALE
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NormalSystemOperation_Final111016.mp4

NuScale Power Plant
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Advantages of Small Modular Approach
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Where do we go from here?
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Blazing the Trail to Commercialization

About 1 Billion {

COL RECEIVED (202
DESIGN CERTIFICATIO
COLA SUBMITTAL (2019}
AWARD FIRST NUFAB CC
s==- DCA COMPLETED (2016),

|
= SITE SELECTION

w0 U.S. DOE SMR GRANT Al

oA

CONTINUING EFFORTS

$700 Million

SECURED FIRST CUSTOM
SIMULATOR (2012)
) FORMATION OF ADVISORY BO
FLUOR ACQUISITION (2011)
" BEGIN NRC PRE-APPLICATION
FORMATION OF NUSCA!

1/3 SCALE INTEGRATEE

DOE MASLWR PROGRA!

@
T

H NuScale Nonproprietary Egg’g;‘."';

Copyright © 2018 by NuScale Power, LLC



NuScale Baseline DC Review

Completed
DCA P3 - ACRS review of
12/31/16 SER w/Ols P5 - ACRS review
8/27/19 Adv SER w/no Ols
)\ 6/23/20 Rulemaking
P1 - PSER and RAI Jan 2021
4/16/18 7 \
A / Y~
¥ [ \
I 2017 I 2018 | 2019 | 2020 | 2021
\ P2 — SER W/OI \ Y J
- w/Ols
NRC 5/16/19 P6 — FSER
Accepted \ / 9/08/20 Design Certified
3/15/17 Y Jan 2021
P4 - Adv SER w/no Ols

\

J

12/12/19

%

Total projected duration for NRC

review and approval - 46 months
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Looking Ahead — Selected Milestones

» Select

Manufacturing > Goln  Design Cert
Partner g C_omplete « NPM Long- « NPM
« ASME N-Stamp ?lmu.lator ; lead Procure manufacture
raining an
« COLA Work Testin = « Submit COLA
- g
Begins
2018 2019 2020 2021

IMoving Beyond Licensing of the Design ‘
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So what’s different?

Nuclear Steam Supply System is
all contained in the NuScale
Power Module (NPM)

The NPM is factory built

The turbine buildings do not have *
nuclear safety related equipment £
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The NPM is an ASME Section Il reactor pressure vessel
Inside of an ASME Section Il containment vessel

Each NPM feeds steam to its own steam plant — that
means 12 steam turbines and associated equipment

It is truly small modular nuclear generation
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The Paradigm Shift

* Unique—not like a traditional power plant

» Steady-state manufacturing on a factory assembly line
versus a site construction job

» Select and develop a set of supplier partners for all
NuScale plants, not a bid list for one plant
» close partnerships are critical
* pricing models and terms negotiated in advance
= suppliers are vested in the long term viability of NuScale
» standard specifications
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Impacts on the Industry

= Factory Focus
* Fixed pricing opportunities
= Quantities versus size
= Standardization
» [Load shaping and load following
= Non-utility uses
= Desalinization

= Hydrogen production
» Mission critical power
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Beyond Baseload:

NuScale Diverse Energy Platform (NuDEP)

OIL REFINERIES

. Qil Refineries Study - Reduction of Carbon
i R Emissions (Fluor and H 1Scale)
~ o i 3

HYDROGEN PRODUCTION

vadrogen Producticn Study - High Temperature
‘«-—-ur »Iu trolysis (INI ud’\u Scale)

DESALINATION

Desalination Study - Sized for the
Carlsbad Site (Aquatech and NuScale)

MISSION CRITICAL FACILITIES

Reliable Power for Mission Critical
Facilities {(NuScale)

WIND : NUSCALE PLANT
Integration with wind study - Horse Butta Site
(UAMES, ENW and NuScale)
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The Future of Energy Is Getting Closer
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NuScale Control Room Simulator
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Energy under Award Number DE-NEO000633.
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agency of the United States (U.S.) Government. Neither the U.S.
Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any
iInformation, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the U.S.
Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the U.S.
Government or any agency thereof.
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Portland Office

6650 SW Redwood Lane, Suite 210

Portland, OR 97224
971.371.1592

Corvallis Office

1100 NE Circle Blvd., Suite 200
Corvallis, OR 97330
541.360.0500

Rockville Office

11333 Woodglen Ave., Suite 205
Rockville, MD 20852
301.770.0472

Charlotte Office

2815 Coliseum Centre Drive, Suite

230
Charlotte, NC 28217
980.349.4804

Richland Office

1933 Jadwin Ave., Suite 130
Richland, WA 99354
541.360.0500

Arlington Office
2300 Clarendon Blvd., Suite 1110
Arlington, VA 22201

London Office

1st Floor Portland House
Bressenden Place
London SW1E 5BH
United Kingdom

+44 (0) 2079 321700

http://www.nuscalepower.com

W Twitter: @NuScale_Power
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