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AFC Mission is Aligned and
Responsive to Executive Orders

EOs: Executive Orders SO: Secretarial Order BJ: President's budget justifications
%%eemm@m%%rgﬁme@ensy 1. Advance Energy Addition, Not Subtraction 1. DOE FY 2026 Volume 4 - NE

2. 142 Deploying Advanced Nuclear Technologies for National Security 2. Unleash American Energy Innovation

3. 14300 Ordering the Reform of the Nuclear Regulatory Commission 6. Modernize America’s nuclear stockpile

4. 14301 Reforming Nuclear Reactor Testing at the Department of Energy 7. Unleash Commercial Nuclear Power in the United States

5. 14302 Reinvigorating the Nuclear Industrial Base 8.—Strengthen-Grid-Reliability-and-Security

Fuel is the intersection between fuel cycle and reactor technology
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https://www.federalregister.gov/documents/2025/01/29/2025-02003/declaring-a-national-energy-emergency
https://www.federalregister.gov/documents/2025/05/29/2025-09796/deploying-advanced-nuclear-reactor-technologies-for-national-security
https://www.federalregister.gov/documents/2025/05/29/2025-09798/ordering-the-reform-of-the-nuclear-regulatory-commission
https://www.federalregister.gov/documents/2025/05/29/2025-09799/reforming-nuclear-reactor-testing-at-the-department-of-energy
https://www.govinfo.gov/content/pkg/FR-2025-05-29/pdf/2025-09801.pdf
https://www.energy.gov/articles/secretary-wright-acts-unleash-golden-era-american-energy-dominance
https://www.energy.gov/sites/default/files/2025-06/doe-fy-2026-vol-4-ne.pdf
https://www.energy.gov/sites/default/files/2025-06/doe-fy-2026-vol-4-ne.pdf
https://www.energy.gov/sites/default/files/2025-06/doe-fy-2026-vol-4-ne.pdf
https://www.energy.gov/sites/default/files/2025-06/doe-fy-2026-vol-4-ne.pdf

Executive Order and AFC Impact

14299 Deploying Advanced Nuclear = 14300 Ordering the Reform of the 14301 Reforming Nuclear Reactor « ‘... prioritize contracting for the
Technologies for National Security Nuclear Regulatory Commission Testing at the Department of Energy development of fuel fabrication
facilities that demonstrate the

* ‘... ensure the rapid development, » ‘Facilitate increased deploymentof < ‘... the Secretary shall ... significantly technical and financial feasibility to
deployment, and use of advanced new nuclear reactor technologies, expedite the review, approval, and supply fuel to qualified test reactors
nuclear technologies ...’ such as Generation llI+ and IV deployment of advanced reactors or pilot program reactors within 3

reactors, modular reactors, and under the Department’s jurisdiction years from the date of such

« ... fully leverage the resources of the microreactors, including by lowering applications.’

Federal Government to promote the regulatory and cost barriers to entry

United States nuclear industry in the K 14302 Reinvigorating the Nuclear « ‘... prioritize work with the nuclear

development of commercial civil Industrial Base energy industry to facilitate 5 gigawatt

nuclear projects globally ...’ « ‘Facilitate the expansion of American o o of power uprates to existing nuclear
nuclear energy capacity from « ‘... maximize the efficiency and reactors ...’

» ‘... achieving competitive parity in the approximately 100 GW in 2024 to 400 effectiveness of nuclear fuel through
global market for high-level advocacy GW by 2050’ recycling, reprocessing, .... « ‘... take steps to increase access to
and representation from the Federal research and development
Government to foreign governments «  ‘Employ emerging technologiesto ~ * ... recommendations for the efficient infrastructure, workforce, and
of potential import countries to safely accelerate the modeling, use of the uranium, plutonium, and expertise at Department of Energy
include alignment on nuclear-related simulation, testing, and approval of other products recovered through National Laboratories for college and
bilateral issues ...’ new reactor designs;’ recycling and reprocessing; ...’ university students ...

«  ‘Adopt revised and, where feasible, * ... establish a program to dispose of
determinate and data-backed surplus plutonium by processing and
thresholds to ensure that reactor making it available to industry in a
safety assessments focus on form that can be utilized for the
credible, realistic risks.’ fabrication of fuel for advanced

nuclear technologies ...’
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.federalregister.gov%2Fdocuments%2F2025%2F05%2F29%2F2025-09796%2Fdeploying-advanced-nuclear-reactor-technologies-for-national-security&data=05%7C02%7Cdaniel.wachs%40inl.gov%7C87024b20832246ae230d08ddc87c59c7%7C4cf464b7869a42368da2a98566485554%7C0%7C0%7C638887158778569445%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TrPVBmotjgynX5dF0NCJaKYMbEDJ2pag2DAMS10qPDo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.federalregister.gov%2Fdocuments%2F2025%2F05%2F29%2F2025-09798%2Fordering-the-reform-of-the-nuclear-regulatory-commission&data=05%7C02%7Cdaniel.wachs%40inl.gov%7C87024b20832246ae230d08ddc87c59c7%7C4cf464b7869a42368da2a98566485554%7C0%7C0%7C638887158778583397%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=KZYnnh3mRlfTkVgtd%2Bvbcb%2Fw874w7C84wre4YNpJv08%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.federalregister.gov%2Fdocuments%2F2025%2F05%2F29%2F2025-09799%2Freforming-nuclear-reactor-testing-at-the-department-of-energy&data=05%7C02%7Cdaniel.wachs%40inl.gov%7C87024b20832246ae230d08ddc87c59c7%7C4cf464b7869a42368da2a98566485554%7C0%7C0%7C638887158778597764%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=uF9j60QxS%2FeZxRXy5J%2FrE2qcGkeSXx22dSpptk7Jdtk%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.govinfo.gov%2Fcontent%2Fpkg%2FFR-2025-05-29%2Fpdf%2F2025-09801.pdf&data=05%7C02%7Cdaniel.wachs%40inl.gov%7C87024b20832246ae230d08ddc87c59c7%7C4cf464b7869a42368da2a98566485554%7C0%7C0%7C638887158778611513%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=FdatMl6YCwdTKyNwFShZriAwB69TvYL9n%2FDXW5%2BxMf4%3D&reserved=0

Executive Order and AFC Impact

Adv Reactor Fuel Qualificatio

14299 Deploying Advanced Nucleg
Technologies for National Securj

14301 Reforming Nuclear Reactor ‘... prioritize contracting for the

Testing at the Department of Energy development of fuel fabrication
facilities that demonstrate the

tly technical and financial feasibility to

supply fuel to qualified test reactors

or pilot program reactors within 3

years from the date of such

‘... ensure the rapid developmen
deployment, and use of advanced
nuclear technologies ...’

acilitate increased deployment™
new nuclear reactor technologies,
such as Generation lll+ and IV
reactors, modular reactors, and

>.. the Secretary shall ... signi
expedite the review, approval, and
deployment of advanced reactors
under the Department’s jurisdictio

« ... fully leverage the resources of thy microreactors, including by lowering ’
Federal Government to promote thy syatory and cost barriers toerfry Pu Util and Recycle
United States nuclear industry in e 14302 Reinvigorating the Nuclear — D7 WOTK W e nuclear
development of commercial civil Industrial Base ergyfndustry to facilitate 5 gigawatt
globally ...’ ‘Facilitate the expansion of AmeriCs of poffer uprates to existing nuclear
ATF/Uprates nuclear energy capacity from « _~7.. maximize the efficiency and rea ors p J
« ... achieving competitive pa approximately 100 GW in 2024 to 404 effectiveness of nuclear fuel through
global market for high-leve W by 2050’ recycling, reprocessing, ....’ - grTfake steps to increase access s
and representation from tje Federal . - esearch and development
Government to foreign gfvernments . ~"Employ emerging technologiess « ... TessmmendationsfatreTilicient infrastructure, workforce, and
of potential import couglfries to safely accelerate the modeling, use of the uranium, plutonium, and expertise at Department of Energy
include alignment on fluclear-relatg simulation, testing, and approval of other products recovered through National Laboratories for college and
bilateral issues ...’ new reactor designs;’ recycling and reprocessing; ...’ niversity students ...’

. ablish a program to disposg of
urplus plutonium by processing and
making it available to industry in a
form that can be utilized for the

‘Adopt revised and, where feasible, *
determinate and data-backed
thresholds to ensure that reactor
safety assessments focus on

: : g raks brication of fuel for ad d
e Bk 8J credible, realistic risks. N rica I?enc(r)\noﬁgig; ai.,vance
— | AFDQ and Al T NGF Testbed——
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.federalregister.gov%2Fdocuments%2F2025%2F05%2F29%2F2025-09796%2Fdeploying-advanced-nuclear-reactor-technologies-for-national-security&data=05%7C02%7Cdaniel.wachs%40inl.gov%7C87024b20832246ae230d08ddc87c59c7%7C4cf464b7869a42368da2a98566485554%7C0%7C0%7C638887158778569445%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TrPVBmotjgynX5dF0NCJaKYMbEDJ2pag2DAMS10qPDo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.federalregister.gov%2Fdocuments%2F2025%2F05%2F29%2F2025-09798%2Fordering-the-reform-of-the-nuclear-regulatory-commission&data=05%7C02%7Cdaniel.wachs%40inl.gov%7C87024b20832246ae230d08ddc87c59c7%7C4cf464b7869a42368da2a98566485554%7C0%7C0%7C638887158778583397%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=KZYnnh3mRlfTkVgtd%2Bvbcb%2Fw874w7C84wre4YNpJv08%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.federalregister.gov%2Fdocuments%2F2025%2F05%2F29%2F2025-09799%2Freforming-nuclear-reactor-testing-at-the-department-of-energy&data=05%7C02%7Cdaniel.wachs%40inl.gov%7C87024b20832246ae230d08ddc87c59c7%7C4cf464b7869a42368da2a98566485554%7C0%7C0%7C638887158778597764%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=uF9j60QxS%2FeZxRXy5J%2FrE2qcGkeSXx22dSpptk7Jdtk%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.govinfo.gov%2Fcontent%2Fpkg%2FFR-2025-05-29%2Fpdf%2F2025-09801.pdf&data=05%7C02%7Cdaniel.wachs%40inl.gov%7C87024b20832246ae230d08ddc87c59c7%7C4cf464b7869a42368da2a98566485554%7C0%7C0%7C638887158778611513%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=FdatMl6YCwdTKyNwFShZriAwB69TvYL9n%2FDXW5%2BxMf4%3D&reserved=0

Advancing Fuel Technology: Role of AFC Program

Demonstration and
Deployment Test Beds

= %%

Ideally suited for high-
complexity, multi-disciplinary,
long-time horizon challenges
that span the fundamental to

applied R&D

R&D Test Beds

Emphasis on early
discovery--focus on
solutions with smaller

technical complexity .

Market needs and
competitive
pressure—focus R&D
on near term solutions

|

Fraction of Institutions
Effort and Competence

Basic Science Basic Science Applied Engineering Serial
Understanding How To Advance Science Production
The World Works Applications

Core AFC Labs

INL

Idaho National Laboratory

i% Los Alamos

NATIONAL LABORATORY

 OAK
¥ RIDGE

National Laboratory

Argonne &

NATIONAL LABORATORY

PacificNorthwest

MATIONAL LABORATORY
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AFC Program Objectives

Advanced Fuels
Campaign

Qualification of Adv. Reactor Fuel Designs
* U-10Zr/U-xPu-10Zr metallic fuel
+ UCO TRISO

1. R&D to qualify ATF technology
*  Generate performance data relevant to
normal and transient conditions
*  Document in topical reports or
NUREGs

2. R&D to enable burnup extension
»  Execute Stakeholder Consensus
LOCA Test Plan
* Address emerging needs following
NRC IE rulemaking

3. R&D to update operational transient
performance limits
» Execute Phase 1 of Stakeholder
Consensus t@T Test Plan
(assessment of behavior)
»  Execute Phase 2 of t@T plan (integral
demonstration)

4. R&D to demonstrate increased thermal-
mechanical limits

« Establish and implement ramp testing
capability required to identify high
LHGR fuel performance limits

« Establish and implement Critical
Assembly Tank (CAT) to reduce
uncertainty in assembly pin power

Next Generation

Fuels

R&D to Enable Design Optimization

» Expand reference fuel operating envelope
» Advanced manufacturing techniques

» Evolutionary designs (e.g. new geometry)
* Next generation variants

Innovative Fuel Technology

* Long-term LWR Technologies (SiC)
*  Fuel cycle management fuels

*  Revolutionary technologies

Current and Potential Focus

» Develop the next generation of fuel technologies

+ Establish driver and target technologies needed to
improve fissile utilization and waste management

* Implement modern development methodologies
(AFQ and Al)

NGF Enabling Testbed
+  SPARC fuel supply
*  TREAT experiment support building

Current and Potential Focus
+ Identify and conceptualize R&D infrastructure
required to meet long term AFC mission

8 U.S. DEPARTMENT = (ffjce of
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AFC near term ATF Program

1. R&D to qualify ATF technology V. S j’ﬁ %

+ PIE including integral performance and material properties of Commercially Irradiated L % " L ]
Chrome Coated Cladding and Doped Fuel at INL and ORNL Hotcells (~8 WEC rods " e
from 1st cycle, 2" cycle, and 3 cycle irradiation) g {

« Transient testing on ATF pre-irradiated segments including two 2" cycle RIA tests at e

TREAT, additional fresh fuel RIA tests (including SiC), and several semi-integral Core
LOCA tests in SATS i
» Irradiations of Coated Cladding rodlets in ATR water loop and subsequent PIE

2. R&D to enable burnup extension

* PIE including integral performance and material properties of Commercially Irradiated ST Loop e
HBU Fuel at INL, ORNL, and PNNL Hotcells (~40 WEC rods and 15 GE rods) T e T

+ Transient testing of HBU commercial rod segments including two RIA tests in TREAT, World class test reactors (above)
first fresh LOCA test (FY27) at TREAT, and several semi-integral LOCA furnace
testing in SATS State of the art hotcells (below)

- S e .

3. R&D to enable time at temperature

+ Cladding sample thermal treatment and micro-structural characterization of available
cladding materials (INL & ORNL)

» Cladding coupon irradiations at HFIR and annealing tests at ORNL on standard
cladding technology (provided by vendors)

+ Integral annealing tests of commercially irradiated cladding tubes at ORNL SATS and
preparations for re-irradiation at ATR water loops (both PWR and BWR)

* Develop new BWR water loop at ATR (formerly i-loop)

. 3| ———————— 24 Storage Wells are
;‘;‘::;::'Ss'-i::"‘::i‘:;‘s £ Available in the Charging
2 \rea:

LWT Cask 3 1
26.4 cm diam. port \’

Length Rod
loading Area

6 - 203 mm Dia.
18- 152 mm Dia.

Full
Off-l

Segmented LWR |
FuelRods Can .-

In
The North Cell T

Full Length Rod
Examination Area

@R U.S. DEPARTMENT | Office of
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Metal Fuel Development and Qualification

Objectives s |

U Short term: Complete fuel design basis R&D (U-Pu-Zr) ensuring design limits are
robustly supported by data for initial deployment needs by 2027.

Unique fresh . § '
fuel results in ¥ J
THOR-C-2: (left)
Hodoscope data
showing time

« Detailed evaluation of FCCI and transient eutectic formation in prototypic length fuel
pins (PIE)

« Quantified

« PIE on three transient fuel performance tests in TREAT, furnace based separate and location of overpower
effects tests to support design limits, and the first sodium loop test in TREAT pin breach failure
« Qualify legacy fuels database and fuel performance models. (right) post-test threshold for
P . neutron .
Fuel qualification basis development for U-Zr and U-Pu-Zr tomography of fresh U-10Zr in
disrupted fuel HT9 cladding

U Long term: R&D for expanded fuel limits and innovative fuel designs including recycled
fuels to support technology expansion and fuel cycle optimization (fabrication, irradiation
performance, recycle)

1600

Fuel Cladding

1400

 First of a kind data using adv
characterization & AI/ML to
understand fuel-cladding
chemical interaction

S 1000

600

8.5% FIMA
Tcladding 615C

commisgioned

e o |
. 200
TREAT fes. ) 0 3 0 w 50
: Apeat:y) Time (s)
4 & 7
deV’ce —— peak Fuel Peak Cladding Metting Cladding Failure - - - Fuel Surface Metting

Measured time of failure in TREAT

87T —'-._’(\

P
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Coated Particle Fuel

Objectives
O AGR-3/4 — Fission product source term experiment

» Experimental work completed; effort focused on data analysis and reporting
0 AGR-5/6/7 — Pilot-scale fuel qualification experiment

« Complete final high-temperature safety (severe accident) tests

« Complete fuel compact and particle destructive exams

» Particle microanalysis to measure key properties and evaluate performance
O Fuel performance modeling — Develop predictive models

» Update models using experimental data from AGR irradiation campaigns
0 Oxidation testing — Fuel performance during steam/air ingress

» Install AMIX in FCF air cell; complete first oxidation test

O Advanced coated particle fuel — Develop novel CPF technologies to address
future reactor needs

» Draft strategic plan for this next phase of CPF work
» Explore new fuel concepts and develop new QA/QC methods

As —fabricated

Compact 6-3-3

@R U.S. DEPARTMENT | Office of
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Molten Salt Fuels

Mission Statement
Innovate and enable technologies needed to support fuel salt

Syl _ _ research and development, focusing on emergent and future
yntnesis, Develop and demonstrate engineering scale fuel salt needs to derisk fuel salt utilization in advanced reactors.

UIAliler= 1o synthesis and purification activities from a variety of
=1alo Refors | [=20] o J feedstock materials while simultaneously developing a library
of fuel salts

Establish a fuel salt specification outlining performance and
safety requirements.

Develop the necessary techniques and standard reference
materials to quantify/characterize salt components

Develop fuel salt irradiation testbeds including standard
irradiation capsules and instrumented irradiation vehicles to
deploy a domestic fuel salt irradiation and PIE program.

Modeling &

Simulation Utilize experimental data for model validation and fuel salt
performance

R U.S. DEPARTMENT = (ffice of

of ENERGY Nuclear Energy 10




Innovative Fuels Call

Call for proposals completed in
FY2025 to identify ‘fuel cycle 2050’
concepts

— 4 ® o i

Annular U-10Zr 8.6 mm OD Figure 3. Intact U-bearing Filament.
I A green U-bearing monofilament has
been successfully fabricated.

* 1-3 year projects to elevate TRL and
assess critical questions on new
iIdeas

MPEA Cladding
Cladding

(gray)

] d

« ~30 proposals generated by
national lab staff

* 4 projects to be funded in FY26
(~5% of AFC-NGF budget)

AFC-3C R2 (U-10Mo,
55% SD, annular, He,
3.3%FIMA, 625" C)

R e

CFD model of
INFLUX unit cell

One INFLUX unit cell,
can be “tiled” in 3D to
create fuel assemblies

& reactor cores

W™ U.S. DEPARTMENT | Office of

— "of ENERGY  Nuclear Energy "




Advancing Fuel Technology: Role of AFC Program

Public-Private
Collaboration!

| \ l

AFC Technology Y
Programs DOE Technology
Transfer Programs
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uclearfuel.inl.gov

¢ @ % nuclearfuelinl.gov e I

Ndvanced Fuels Campaign About Us ~ Our Work ~ FollowUs ~

Advanced Fuels Campaign Home About Us « FollowUs ~

Accomplishments Reports

I Ho R Advanced Fuel I es ] Since 2010, the Advanced Fuels Campaign has annually produced comprehensive reports highlighting key milestones, achievements, and collaborative efforts

among campaign members, NEUP universities, and industry partners.

The complete deployment of the THOR test capsule'system; from fresh to irradiated fi
for TREAT and for the sodium fast reactor fuels testbed to'eénable the nex

2023 AFC Accomplishments

Fy2024 FY2023 Fy2022 Fy2021 FY2020

Milestones

A DOE Level 2 milestone represents a crucial checkpoint in the Department of Energy’s project management framework, designed to guide complex projects with
precise goals and thorough oversight. These milestones are linked to specific deliverables, the completion of key project stages, or pivotal decision points. They

necessitate careful planning, coordination among various teams and stakeholders, and typically undergo rigorous review and approval procedures. Successfully
meeting a Level 2 milestone may trigger the commencement of the next project stages, thereby helping to maintain the project’s adherence to its planned timeline,
budget, and quality benchmarks.

Search -

Year . Work Package Title Site MS Title

2012 Remote Fuel Fabrication Development INL Install GACS furnace in casting laboratory glove box ergy
S v



Questions and Discussion
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