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Who is Nuclear Innovation Alliance (NIA)?
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working to ensure advanced
nuclear energy can be a key
part of the climate solution.
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Advanced Nuclear Energy

Nuclear energy can play a major role in creating a clean energy economy ®
Advanced nuclear reactor types have inherent technological tradeoffs @ w

Advanced reactors have a wide array of different commercial use cases

Timing of advanced reactors deployment will vary based on specific user ==
needs and a variety commercial and policy conditions S~
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entional” and “advanced nuclear” energy is
troduce unnecessary confusion

“Small Modular “Light Water "Generation 3+
Reactors (SMRs)" SMRs” Technology”

“Non-Light Water "Generation 4

"Microreactors” " "
Reactors Technology

Typical U.S. definitions for
"advanced nuclear reactors”




1dds flexibility and versatility in
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Advanced Nuclear Energy

TerraPower Natrium Reactor

Example: 345 MW, (with 500 MW, peak capacity)
Sodium Fast Reactor with Salt Heat Storage
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Advanced Nuclear Energy

Predominantly Large: S ST Versatile:
More than 1000 MW, 1.5 MW, to 300+ MW,
Predominantly >chnology Wide Variety of

Advanced Gas Reactors Reactor Technologies

Flexible and
Dispatchable Generation

Primarily Baseload
Generation

on Type

Designed with Inherent
Safety Systems

Designed with Active

Safety Systems Rireach




of advanced nuclear energy includes a variety
ar technologies with different advantages

Advanced Light-Water
Reactors

Evolutionary design from
existing reactors with inherent
safety features

Sodium-cooled fast reactor (SFR)

Thermal Fission

With many existing experimental reactors,
SFRs offer increased fuel efficiency,
reduced waste, and passive safety features

Fast Fission

Molten Salt-Fueled Reactors Lead-cooled Fast Reactor (LFR)
(MSRs)
Similar in design to SFRs, LFRs are

Using molten salt for coolant and ea M advantageous as lead is operationally
a fuel form, MSRs can bring safer than sodium

significant safety benefits

Thermal or
Fast Fission




es and low-carbon products enable
ed nuclear into future energy systems

Microreactors

Through cogeneration, advanced
nuclear can provide district heat-

Can provide decentralized power
and co-products to rural and

Heat
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Reliable, Cost stable
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clean energy supply
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demonstration and
4 Canada
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U.S. Partnerships with erraPower".

Private Companies

Advanced reactor
demonstration award
2030

Advanced reactor ¢
development award oS energy
Enabling technology
development award
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lalization requires coordination
es of a sustainable fuel cycle

Government
Stocks

. HALEU
Enrichment

Fuel Fabrication “ Reactor

Reprocessing

Stored Spent fuel

can be used in

the future J
a Electricity f

- Dry Co-products

Storage
Longterm
Storage H

Wet
Storage
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Permanent
Storage

Mining

Low Level Waste i
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99.3% U-238
0.7% U-235

95% U-238
< 5% U-235

s will require nuclear
hment levels

High-
Enriched
Uranium

(HEU)

Historic Research

dvanced Reactor Fuel
Reactor Fuel

80% U-238 >10% U-238
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Fast reactors
can enable fuel
recycling without
Isotope separation

Robust fuel forms
can significantly
reduce fuel storage
hazards

Advanced Reactor
Technologies and

Fuel Forms
Factory fueling of

transportable
reactors can
centralize spent fuel
management

More efficient fuel
utilization can
reduce long-term
spent fuel volumes

| disposal are still needed but
challenges of nuclear waste

Fuel
recycling

Fast reactors

Long term
isolation

Molten salt
reactors
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Stakeholders can get up to speed on the development

and deployment of advanced nuclear energy

ADVANCED

NUCLEAR

REACTOR

TECHNOLOGY

- - ~ April 2022

Catalyzing a Dometic Commercial
Market for High-Assay, Low
Enriched Uranium (HALEU)

A COMPANY
COMPENDIUM

JULY 2022

Advanced Nuclear Primer Advanced Nuclear Compendium HALEU Fuel Availability
March 2023 Update July 2022 April 2022
Download Download Download

6/29/2023

Fission Vision:
Doubling Nuclear Energy
Production to Meet Clean

Energy Needs

Fission Vision
April 2022
Download
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https://www.nuclearinnovationalliance.org/advanced-nuclear-reactor-technology-primer
https://www.nuclearinnovationalliance.org/fission-vision-doubling-nuclear-energy-production-meet-clean-energy-needs
https://www.nuclearinnovationalliance.org/advanced-nuclear-reactor-technology-company-compendium
https://www.nuclearinnovationalliance.org/catalyzing-domestic-commercial-market-haleu

Advanced Nuclear Energy

Nuclear energy can play a major role in creating a clean energy economy ®
Advanced nuclear reactor types have inherent technological tradeoffs @ w

Advanced reactors have a wide array of different commercial use cases

Timing of advanced reactors deployment will vary based on specific user ==
needs and a variety commercial and policy conditions S~
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Chemical combustion reaction: 4 eV
Nuclear fusion reaction: 17,600,000 eV
Nuclear fission reaction: 200,000,000 eV




Fission Products




s have very different nuclear
ly different number of neutrons

Uranium 238 -
92 Protons, 146 Neutrons
99.3% of Natural Uranium

Uranium 235 -
92 Protons, 143 Neutrons
0.7% of Natural Uranium
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lear energy

Public

Regulators, Groups

Insurers NG(S)SI

Successful
Advanced Advanced Communities,
Reactor General
Developers Reactor Public
Deployment

Policymakers,
Government
Agencies

Utilities,
Energy Users




ill vary based

FlEmIig & Operation
Siting

Example
-10Y
F{rst—qf-a-kind 3-4Years 4 -6 Years (3$8,O%O/eka\/r\?e) 40 + Years
Timeline
Example
2 -3 Years
h ~fa i _ _
Nf of.a kind 1-2Years 2 -3 Years ($4.000/kWe) 40 + Years
Timeline

_ 3



tor projects will depend on
anies and utilities

Schedule

Delivery

Project Project Supply Fuel Workforce
Management Execution Chains Availability Training

27




	Slide 1: Navigating the Advanced Reactor Landscape: An Overview of Emerging Technologies
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Definition of advanced nuclear energy includes a variety  of nuclear technologies with different advantages 
	Slide 9: Variety of reactor sizes and low-carbon products enable  integration of advanced nuclear into future energy systems
	Slide 10: Deployment of new advanced nuclear energy can provide climate, energy security, and economic benefits for customers
	Slide 11: US, Canadian, and UK utility partners and industrial energy users have expressed interest in deploying advanced nuclear energy
	Slide 12: Public-private partnerships are accelerating the demonstration and deployment of advanced reactors in the U.S. and Canada
	Slide 13: Over 60 companies around the world are in the process of developing commercial advanced reactor technologies
	Slide 14: Advanced reactor commercialization requires coordination  and planning across all stages of a sustainable fuel cycle
	Slide 15: Some advanced reactor technologies will require nuclear  fuel cycles with higher uranium enrichment levels
	Slide 16: Advanced reactors that require HALEU or recycled fuels  will need new fuel cycle infrastructure and facilities
	Slide 17: Long-term solutions for used fuel disposal are still needed but advanced reactors can improve challenges of nuclear waste 
	Slide 18: Stakeholders can get up to speed on the development  and deployment of advanced nuclear energy
	Slide 19
	Slide 20: Supplemental Slides on Commercial Fission Energy
	Slide 21
	Slide 22
	Slide 23: Different uranium isotopes have very different nuclear properties based on slightly different number of neutrons
	Slide 24
	Slide 25: Alignment between stakeholders is critical to the development and deployment of new nuclear energy
	Slide 26: Timeline for advanced nuclear energy deployment will vary based on reactor technology and prior project experience
	Slide 27: Success of new advanced reactor projects will depend on  project performance by companies and utilities 

