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Types of Advanced Reactors NE

Range of sizes and features to meet diverse market needs

, _Non-Water Cooled _ . Bonh

High Temp Liquid Metal Molten Salt
Gas Reactors Reactors Reactors

A Different Kind of Nuclear Reactor

Westinghouse AP1000® GEH BWRX-300(shown) Oklo (shown)
(shown) NuScale X-energy TerraPower Natrium™ Kairos Last Energy
ABWR Holtec SMR-300 (shown) (shown) Hermes Radiant
Westinghouse AP300 (shown) Westinghouse eVinci

Learn more about innovative

(g technologies with the Nuclear ©2024 Nuclear Energy Institite 19

Ei&Ea Innovation Alliance.




Expanded Versatility Meets a Diverse Set of Market Needs

Spectrum of Sizes and Options
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Recent Survey of NEI's U.S. Utilities

SLR GW SMRs
i\ S
>
>90% of fleet 100 GW of new Translates to roughly
expects to operate to nuclear opportunity 300 SMR-scale
at least 80 years by 2050s plants

NEI utility member companies produce nearly half of all US electricity.
* More than half have more interest than in 2022 (prior survey year)
* Interestin 23 Early Site Permits, 18-19 Construction Permits, and 8 Combined
Operating Licenses (by 2034)
N/Ef ©2024 Nuclear Energy Institute | 21



Advanced Nuclear Deployment Plans

State support and projects that may be in operation by early 2030s ME7|

©2024 Nuclear Energy Institute
Updated 09/25/2024

Legend

Considered project @ Planned project @ Under construction @ Operating
[ Large (1,000 MWe) (O Small (<300 MWe) <> Micro-reactor (<50 MWe) /\ University / Research / Test
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Strong Public Support for Nuclear Energy

Figure 1: Support significantly outnumbers opposition across the globe
‘I support the use of the latest nuclear energy technologies to generate electricity, alongside
other energy sources.” (5-point scale from strongly disagree to strongly agree)

Support: opposition
Strongly agree Strongly disagree PP ,atﬁp

Poland - 10:1
France
Sweden
UK
South Korea
USA
Germany
Japan

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

01

o N M O o o o

Question: To what extent do you agree or disagree with the following statement: "I support the use of the latest nuclear energy technologies to generate
electricity, alongside other energy sources. Response options: Strongly agree / Somewhat agree / Neutral / Somewhat disagree / Strongly disagree
Sample: Nationally representative n=1,007 Poland, 1,589 UK, 1,515 South Koreq, 1,046 France, 1,013 Sweden, 4,250 USA, 1,586 Germany, 1,534 Japan

Source: Potential Energy, 2023, https://potentialenergycoalition.org/wp-content/uploads/NewNuclear Report May2023.pdf C2028ll




System Benefits of Advanced Reactors NE|

¢ Low fuel and operating costs

® 24/7, 365 days per year, years between refueling (Capacity factors
>92%)

e Land utilization <0.1 acre/TWh (Wind =1,125 acre/TWh; Solar 144
acre/TWh)

¢ Zero-carbon emissions, one of lowest total carbon footprints
¢ Many SMRs are being designed with ability for dry air cooling

* Paired with heat storage and able to quickly change power

» Resilience for mission critical activities
 Protect against natural phenomena, cyber threats and EMP

. . ©2024 Nuclear Energy Institute 25
Source: SMR Start, SMRs in Integrated Resource Planning




Lowest System Cost Achieved by Enabling Large Scale New
Nuclear Deployment

Lowest Cost System Energy System with Nuclear Constrained
.{‘\. Nuclear is 43% of generation M Wind and Solar are 77%
(<) (>300 GW of new nuclear) _“_ _'_l_ of generation
é( Wind and solar are 50% .{‘@. Nuclear is 13% (>60 GW
)f Jl e of new nuclear)
=1 |ncreased cost to

@ customers of $449 Billion

Both scenarios are successful in reducing electricity grid GHG emissions by over 95% by
2050 and reducing the economy-wide GHG emissions by over 60%

@TVCE Source: Vibrant Clean Energy: https://www.vibrantcleanenergy.com/media/reports/ ©2024 Nuclear Energy Institute 26
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Gas-cooled

Nuclear Process Heat Capabilities

Process Heat Temperature Needs

1000°F

500°F

1500°F

:

H2 Production — High Temperature Steam Electrolysis

Petrochemical (Ethylene, Styrene) Production
Oil Refining & Ammonia/Fertilizer Production

H2 Production
Low Temperature
Electrolysis

Salt-cooled
Metal-cooled
Water-cooled

©2024 Nuclear Energy Institute
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DOE Liftoff Report

Potential advanced nuclear FOAK to NOAK overnight capital costs, $/kW

~10,000

~3,600

NOAK

~40%

~6,200
o
—m_ %
Recent FOAK | Cost reductions | Best practices | Yard/cooling/ EPC Nuclearisland  Turbineisland | Owner’s costs
projects driven by best FOAK installation equipment equipment
practices
CONMOMEtONS | a5 age; 40-50% 40-50% 20-30% 10-20% 30-40%

by individual

t cat Total cost
i reduction
Key drivers of _ ) )
cost reduction Best practice @ Learning by doing @ Supply chain development Driven by

project reductions in

delivery, esp. @ Standardization @ Modularization other cost

pre-planning categories

@ suild time reduction OLEREy

©2024 Nuclear Energy Institute
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Federal Funding Opportunities for New Nuclear

Tax Credits Demonstrations (Awarded)

« PTC: At least $30/MWh for 10 years
* ITC: 30% of investment

» Bonuses for energy communities and
domestic supply

DOE funding 12 different designs,
>$5B over 7 years

» ARDP Demos, Risk Reduction, Early
development

Deployments (New)

« >$250B in authority
« $63B in Nuclear Applications (6/2024)

« $800 Million for utility use of light-
water SMRs

Fuel and Supply Chain Other Support

« HALEU Fuel - $700M

« $2.7 Billion for fuel (conditional on
Russian import ban)

* GAIN Vouchers
* NRIC Partnerships

Current Federal Polic \rTuoI s to Support New Nuclea

ingis 8 fist of pan new nucesr
£ould patentialty indérectly support the deployment. nrpumn; rar new nuclear, and that currentiy
SupaOrt the deplayment of new nuciser.

Programs that Could Directly Support Deployment of New Nuclear

Ciean Eectricity Froduction Credit - 457
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nnﬁumum;mm nger both programs. The value of the crecit will be 2t least 530 per
miegewett-hour. degending on infision. far the first ten years of piaat operation. The cradit ahazes out
} procuction are 73 percant below the 2022 level. The following is

= ink to the statutory langusse.
o/ visw

Clean Erectricity Imvestmant Credit - 45€

A5 2n altemn mmmnunmerW|mmnmmmanprmmmm n of claiming
y facilities that is placed into service in 2023 o
r.iﬁ\c mn5 mexpu::uum other cmium inuestment tax et an be mopetizes. The
the ;ame provisionsas the clean

-prefim fitied5-sactiondas
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it coul plants. The faliowing i & ik to the statutory

5t
iengunge.
Credit for Froduction from Afvanced Nuckear Fower Focilities — 451

e ucieer procuction wsC 432 provi 15 cents per i aptoa

i ser ta year for e years. Oy or padity i
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Current Federal Policies: https://www.nei.org/CorporateSite/media/filefolder/advantages/Current-Policy-Tools-to-Support-New-Nuclear.pdf




States Taking Action for Nuclear

' Exploring Nuclear Technology with Studies, connecticut, Indiana, Kentucky, Louisiana, Maryland,

'@' Working Groups, Commissions and Task Michigan, Ohio, Tennessee, New Hampshire, Nebraska,
~ Montana, Pennsylvania, Florida and Texas

Forces
Recognizing Nuclear as a Clean Energy Idaho, Michigan, Minnesota, North Carolina, Tennessee,
Resource Utah, Virginia and Washington

Repealing Nuclear Moratoriums: Wisconsin, Kentucky,
Montana, West Virginia, Connecticut, lllinois repealed Signaling

Removmg Barriers and Slgnalmg Support Regulatory Support: Indiana, Mississippi, North Carolina, South

s B 9

Dakota
Incentivizing Nuclear Tech nology and Kentucky, Michigan, Tennessee, Virginia, Washington, and
Supply Chain Wyoming

Current State Policies: https://www.nei.org/resources/reports-briefs/state-legislation-and-regulations .
State Policy Options: https://www.nei.org/resources/reports-briefs/policy-options-for-states-to-support-new-nuclear ©2024 Nuclsar Energy Instiitiy
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Advanced Reactor Licensing Progress

Approved
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New Designs = New Supply Chains Lk

Current Fleet New Reactors
LEU Fuel Today and LEU+ HALEU, LEU+, and LEU Fuel
Contracts Signhed Capacity Gap
Mature Supply Chain Lack of Systematic Planning
Tier-n Suppliers Known Primary Suppliers Not

Parts Quality Fully Determined

Potential Tier-n
Vulnerability

©2024 Nuclear Energy Institute 33



Overview of Nuclear Supply Chain

Cost competitive  Is foreign
Supply chain segments  Significant Cost competitive  between US supply source
to meet the demand of  domestic among US suppliers vs. significant Likely best course of
Step the final product suppliers suppliers global suppliers secure? o action
Elg;um Niobium, Yttrium, No MNIA MNIA May be Leverage intl. markets
2 nium
% Chromium, Nickel No ? ? Yes Leverage intl. markets
E Cadmium, Cobalt, Copper, 2 .
2 Lead, Silver, Tin, Titanium, Expand existing US
= Tungsten, Vanadium, Yes Yes Yes Yes capability and
— Zirconium leverage intl. markets
Steel : : Expand existing US
S Yes Yes Yas MIA cagbiility
a Concrete Expand existing US
g Yes Yes Yes MNIA capability
ol Other Yes Yes Yes N/A NIA
Large component forging Expand existing US
and manufacturing No ? ? Yes capability and
leverage intl. markets
Other component forging Expand existing US
and manufacturing i i L = capability
S
% i Module assembly Limited M/A M/A May be Build US capability
<L
DOE LPO Liftoff Report

©2022 Nuclear Energy Institute
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Key Enabling Tech — Adv Manufacturing NE]

Laser Powder Bed Fusion
Powder Metallurgy — Hot
|Isostatic Pressing (PM-HIP)
Electron Beam Welding
(EBW)

Cold Spray
Directed Energy De
(DED) ’
And many others...

Courtesy: ORNL

nosition

\ //
{ i 4
Courtesy: Framatome

Cou rtesy: EPRI ©2022 Nuclear Energy Institute 35




Supplier Concerns

Workforce availability

Workforce experience

Excessive workload from other projects
Uncertainty of nuclear industry future
Production facility limitations

Access to raw materials

Costs associated with production facility expansion
Workforce turnover

Foreign competition

Technology Readiness

Obtaining Nuclear Certifications
Workforce training

Access to financing

Testing and quality control
Environmental Limitations or Regulations
Shipping and logistics

Ability to access subcontractors/ partners

i

0% 20% 40% 60%

NEI

Not challenging at all
W Slightly challenging
Moderately challenging
m Very challenging

W Extremely challenging

100%

©2022 Nuclear Energy Institute

Source: INL Supply Chain Report: https://nric.inl.gov/wp-content/uploads/2024/06/RPT-23-70928-Advanced-Reactor-Supply-Chain-Assessment.pdf
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Quality Assurance

Moving from a “Barrier to Entry” to a “Key Enabler”

Increasing Capabilities

New to nuclear supplier
on-boarding

Technology and
innovation

Sharing of best practices
International
collaboration

Decreasing Challenges

* Fewer safety-related
components

e Acceptance of multiple
QA Standards

e Streamlining
requirements

©2024 Nuclear Energy Institute 37
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