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Artistic concept of the NuScale Power Plant

NuScale’s Miss

NuScale Power provi
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Who is NuScale Power?

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

 Initial concept had been in development and testing since the
2000 U.S. Department of Energy (DOE) MASLWR program.

» Fluor, global engineering and construction company, became
lead investorin 2011.

* In 2013, NuScale won a $226M competitive U.S. DOE
Funding Opportunity for matching funds.

NuScale En:

« >400 patents granted or pendingin nearly 20 countries.

» >350employeesin 6 officesin the U.S. and 1 officein
the U.K.

« Making substantial progress with a rigorous design review
by the U.S. Nuclear Regulatory Commission (NRC).

One-third ¢

— Phase 4 of NRC Review is on schedule for completion
December 2019.

« Totalinvestmentin NuScale to date ~US$800M. NuScale (

» On track for first plant operation in 2026 in the U.S.
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A bold, new en

* Smarter energy — flexit
multiple applications, int
resources, provide highl
mission critical facilities,
baseload power.

* CleanerEnergy—1009
as clean as wind or sola
footprint.

« SaferEnergy—shouldi
NuScale’s SMR shuts it:
cools for an indefinite pe
operator action required
and no AC or DC power

+ Cost Competitive—the
less complex than other
fabrication and assembl
Components are deliver
to-install form. All of this
occurring in a shorter, m
of time.
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Core Technolog
NuScale Power

Containment Vessel

Xy .- A NuScale Power Mod
the reactor vessel, stea

pressurizer, and contain
package —simple desig
reactor coolant pumps, |
other systems and comg
conventional reactors.

Reactor Pressure Vessel

Each module produces

— small enoughto be fe
transport and installa

Hot Leg Riser — dedicated power con

flexible, independent

— incrementally added

—up to 12 modules
(684 MWe net) total ¢

Nuclear Core
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Typical Pressurized Water Reactor
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NuScale Small Modular Reactor s [*5

Containment

Pressurizer

Steam Generators

Reactor Pressure Vessel

Reactor Core
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Dimensions
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76 ft
(=23 m)




Comparisonto a Large Pressurized Water React

761t

NuScale Power Module Typical Large PW

Image: U.S. Nuclear Regulatory Conmission
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Simplicity Enhances Safety

Natural Convection for Cooling
» Passively safe - cooling water
circulates through the nuclear core
by natural convection eliminating the
need for pumps
Seismically Robust
+ System submerged in a below-
grade pool of water in an
earthquake and aircraft impact
resistant building
Simple and Small
* Reactor core is 1/20th the size of
large reactor cores
» Integrated reactor design - no large-
break loss-of-coolant accidents
Defense-in-Depth
« Multiple additional barriers to protect
against the release of radiation to
the environment

Second-to-none safety case — site boundary Emergency Planni
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NuScale Power Train

main steam isolation
valves

main feedwater isolation
valves

controlrod drives

reactor vent valves

steam header

decay heatremoval
passive condenser

feedwater header
controlrods

reactor recirculation
valves

—

decay heatremoval

actuation valves
containment vessel

reactor pool

—1

h

safetyrelief valves
reactor pressure vessel

4

pressurizer

upper plenum

steam generators

™ m—

hot legriser

downcomer

reactor core

NOT TO SCALE

lower plenum
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Reactor building houses NuScale Power Module
spent fuel pool, and reactor pool

refueling machine biological shield reactor building cr:

ground | e
surface :
! | Y
J "
spent fuel pool reactor vessel containment vessel reactor pool NuScale
flange tool flange tool Mod
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Reactor Building Overhead View

refueling machine
reactor building

module import trolley crane
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Detailed Plant Site Layout

cooling towers A

annex building

warehouse

parking

radwaste building

administration

building ISFSI
(dry cask storage)
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NuScale Plant Site Overview
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Reducing Plant Risk

Risk = (frequency of failure)

103

[y
o
IS

[
o
0

[
o
o

[y
e
~

—
o
o

[y
Q
©

Core Damage Frequency

3x10%mcyr ﬂ NUSCALE

101
T T T
Operating Operating New LWRs New PWRs NuScale
PWRs BWRs (active) (passive)

Probability of core damage (Full Power) due to

NuScale reactorequipmentfailures is
1 eventper module every~3 Billion Years
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A New Approach to Construction and Opera

Low carbon, secure
electricity

Fabrication
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NuScale Power
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* NuScale Integral Syste
facility located at Oregol
Corvallis, Oregon

e Critical Heat Flux testir
in Hamilton, Ontario Car

« Helical Coil Steam Ge!l
SpAin Piacenza, ltaly

* Fuelstestingat AREVA
Facility (RTF)in Richlan

» Critical Heat Flux testir
loop in Karlstein, Germa
« Control Rod Assembly

alignment testing at ARE
Erlangen, Germany

Steam Generator Flow
testingat AREVA's PET
Erlangen, Germany
« Control Rod Assembly
FIV at AREVA's MAGAL
Le Creusot, France

zi
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Beyond Baseload: NuScale Diverse Energy |

OIL REFINERIES

Qil Refineries Study - Reduction of C
Emissions (Fluor and NuScale)

HYDROGEN PF

Hydrogen Produc
Steam Electrolysi

MISSION CRITICAL FACILITIES

Reliable Power for Mission Critical
Facilities (NuScale)

Integration with wind study - Horse Butte Site
(UAMPS, ENW and NuScale)

Reports forassociated technical studies are available at: www.nuscalepower.convtechnology/technical-publications
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A New Level of Plant Resiliency

Island Mode/Loss of Offsite Power

A single module can power the entire
plant in case of loss of the grid; no
operator or computer actions, AC/DC
power or additional water required to
keep the reactors safe

Resilience to Aircraft Impact

Reactor building is able to withstand
aircraft impact as specified by the
NRC aircraft impact rule
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Police

First Responder Power

On loss of the offsite grid, through
variable (0% to 100%) steam
bypass, all 12 modules can remain
at power and be available to provide
electricity to the grid as soon as the
grid is restored

(

Cybersecurity

Module and plant protection
systems are non-microprocessor
based using field programmable

gate arrays that do not use software
and are therefore not vulnerable to
internet cyber-attacks

Resi
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Reliable Power for Mission Critical Facilities

UTILITY MACROGRID

« Connection to a micro-grid, island rr
the ability for 100% turbine bypass &
(gross) NuScale plant to assure 120
99.95% reliability over a 60 year li

— 60 MWe at 99.98% availability

A * Using highly robust power modules
plant design can provide clean, abu

684 MWe (net) reliable power to customers

> 95% Capacit
Dl » Working with utilities and customers

NuScale 12-Module Plant MISSIOI

T

DEDICATED
MICROGRID
120 MWe (net)
> 99.95%
Availability
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NuScale Micro-Re

10-50 MWe Micro-NuScal
* Builds on NuScale’s existi

Supplying power to comr
Remote and off-grid com
Off-grid industrial facilitie:
Long duration remote mil
Stationary / permanent n

+ Design imperatives includ

Reduced construction tirr
Simplified operations
Increased fuel cycle leng

1-10 MWe Heat Pipe Reac

+ Simple and inherently safe
reactor concept that require
rapidly deployed, and are ful
operation

* Applications include:

Remote small off-grid col
transportation delivery lin

Remote mining operation
Temporary power for dise
Power in space
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Research Collaborations

+ Since 2012, NuScale Power staff has engaged in over 70 research collab

external organizations.

* NuScale has collaborated on approximately $34 million in externalr

from DOE-sponsored university and laboratory grants.

University

Of Idaho
Boise State

University

Oregon State

University l

' ;
‘ .
University
Of Wyoming ‘
Colorado
. School of Mines

* University of Sheffield (UK)

University
Of Wisconsin

North Carolina
State
University

Of Tennessee

University
Of Florida

Y Politechnico di Milano (IT) University

Of Houston
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Current Progress in Commercialization:
Licensing, Supply Chain, and Customers




Blazing the Trail to Commercialization

1.4 Billion {7 L FIRST SMR DELIVERY (2026)
L& COL RECEIVED (2023)

L CONSTRUCTION (2022)

‘. COLA SUBMITTAL (2021)

: ’. DESIGN CERTIFICATION (2020)

P AWARD FOR DESIGNING THE FIRST MODULE FABRICATION (20
L DCA COMPLETED (2016), DOCKETED (2017)

IP PORTFOLIO >400 PATENTS (GRANTED OR PENDING) e
:
-
:

B SECURED FIRST CUSTOMER (2013)|
€ sioior o |
B FORMATION OF ADVISORY BOARD (2011) (IS
B rLUor acausimion Gov)

CONTINUING EFFORTS

$825 Million

°
BEGIN NRC PRE-APPLICATION (2008)

o]
U8 FORMATION OF NUSCALE POWER, LLC. (2007)

0 1/3 SCALE INTEGRATED TEST FACILITY (2003)

ENGINEERING AND TESTING
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First SMR to Undergo Licensing in the U.S.

» Design Certification Application (DCA) completed in
December 2016

» Docketed and review commenced by U.S. Nuclear
Regulatory Commission (NRC) in March 2017

* Phase4 of the NRC review on schedule for completion
December 2019. Technical review would be completed.

* NRC has published its review and approval schedule;
to be approvedin September 2020

DCA Statistics

* 12,000+ pages

* 14 Topical Reports

« >2 million labor hours
« >800 people

g @\.:uw « >50 supplier/partners

%j. . Over $500M
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Right-sizing the
Planning Zone (

* NuScale’s small core siz
safety, defense-in-deptt
reduced EPZ to the sit

— NuScale plants could
population and indus
energy is needed mo

« Tennessee Valley Autt
demonstrating that sit
possible for SMRs

— TVAanalysis include
River early site permi
NuScale Plant desigr

— Shows any accident1
would be limited to wi

— Analysis provides ba:
10-mile EPZ

— NRC preliminary findi
analysis that reducec
are feasible
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Reduced Operator Staffing

* Integrated System Validation (ISV) completed using simulator
» \rifies the integrated system that supports safe operation (NUREG-0711)

» Performance based evaluation of hardware, software, and personnel using
licensed operators

» Operators trained similar to an operating plant license class
» 12 full-scope, evaluated scenarios over 11 weeks

« NRC audited ISV activities, no significant open items

» Demonstrated reduced operator staffing model feasibility

* Novelregulatory solutionto overwrite 50.54(m) with Applicable Re quirem
certification appendix
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Factory Fabric

NuScale Power Modul
produced in a factory ¢
to be installed in the re

In 2018, BWX Technc
was selected to provid
leading to fabricating t
Modules ™.

— The decision follows a
process, with expresse
companies based in 1C

— BWXT and NuScale ar
design optimizing for
transportation and redt
NPMs.

In 2019, Doosan Hea
Construction Co., Ltc
signed an MOU for str.
support deployment of

Manufacturing trials ar
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PROGRAM

WI N I Western Initiative for Nuclear

4; }ENERGY
NORTHWEST DOE’S INL SITE

.

t.; NUSCALE

© NuScale Power, LLC. All Rights Reserved

NuScale Nonproprietary Copyright © 2019 NuScale Power, LLC.

First Deploymer
Carbon Free Po

Utah Associated Mur
Systems (UAMPS) pr
to community-owned p
throughout the Intermc

First deploymentwill b
(720 MWe) within the |
Laboratory (INL) site, ¢
operationin 2026.

DOE awarded $63.3 v
to perform site selectic
water, and prepare col
license application to N
site specific design.

Joint Use ModularPI
INL-DOE will lease on
12-module plant, forre
additional module may
Purchase Agreement (
to INL.
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Ken Langdc

VP, Operations
klangdon@nus
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