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Il Seventeen DOE National Laboratories

Idaho National Laboratory National Argonne National
Idaho Falls, ldaho ~ Renewable Laboratory —— Fermi National Accelerator Laboratory
Energy Lemont, lllinois ——— Batavia, lllinois
Pacific Northwest National Laboratory Laboratory
Richland, Washington ggllgfando Ames National National Energy Technology Laboratory
Laboratory — Morgantown, West Virginia
National Energy Ames, lowa Pittsburgh, Pennsylvania
Technology Laboratory | ®
Albany, Oregon ® Brookhaven
National Laboratory
Upton, New York

SLAC National ——— ()
Accelerator Laboratory °

Menlo Park, California

® ® o Princeton Plasma
Lawrence Berkeley ® .. Physics Laboratory
National Laboratory () Princeton, New Jersey

Berkeley, California

@®— Thomas Jefferson
National Accelerator Facility
Lawrence Livermore ([ ) Newport News, Virginia
National Laboratory ()
Livermore, California o () Savannah River
. . National Laborato
Sandia National \ Aiken, South Carolinary

—— Laboratories
Livermore, California
Albuquerque, New Mexico

Oak Ridge
National Laboratory

Los Alamos National Laboratory Oak Ridge, Tennessee
Los Alamos, New Mexico
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- “Spectrum” of DOE Laboratories

Multipurpose

Multipurpose Science Labs Multipurpose Security Labs Environmental Lab
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- DOE labs support the entire technology lifecycle

R&D Test Demonstration and
Beds Deployment Test Beds

Ideally suited for high-
complexity, multi-disciplinary,

long-time horizon challenges H
g that span the fundamental m
to applied R&D :
Emphasis on early Market needs
discovery—focus on and Competitive
solutions with smaller pressure—focus R&D

technical complexity on near term solutions

Fraction of Institutions Effort and Competence

UNIVERSITIES NATIONAL LABS INDUSTRY
Basic Science Basic Science Applied Engineering Serial
Understanding How To Advance Science Production
The World Works Applications
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- Enabling energy dominance and security through
research, development, and demonstration

VISION MISSION

To change the To discover, demonstrate and
world’s energy future secure innovative nuclear
and secure our nation’s energy solutions, other clean

critical infrastructure. energy options and critical

infrastructure.
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Exceeded $2B in business volume,
53% increase in past 5 years

$66 | Office of Energy Efficiency
and Renewable Energy

Department of Homeland Security FY24 OPERATING COST

_ DOE/NNSA Costs: $1,372M
$12 | Office of ybersecurity SPP (Non-DOE/Non-DHS): $581M
& Emergency Response CRADA: $6M
DHS Costs: $107M
Total: $2,066M ($1.823M FY23)

Z
-
—_— ]CZj Department of Defense FY24 H U M AN C AP'TAL
Office of . .
Nuclear Energy BUSINESS VOLUME = 6,475 | Full-time equivalent employees
BY SOURCE 2N National Nuclear 112 | Postdoctoral researchers
= Security Administration 69 | Joint appointments
i 687 | Interns
=4 19 | Graduate fellows

52 | Visiting scientists
Other Department of Energy 996 | Facility users

$51 | Office of Environmental Management
IDAHO NATIONAL LABORATORY

ENERGY | 51%
NATIONAL SECURITY | 33%
OTHER| 16%

FY2310F24| 13.3% A

$12 | Office of Science
Other Strategic Partnership Projects




Argonne National Laboratory West Idaho National Laboratory
Sodium fast reactor design & development, fuel cycle & reactor safety demonstration Argon ne ‘_,,_\_,

« Advancing Nuclear Energy - Fuel Cycle Research
NATIONAL LABORATORY

— Demo & Prototyping « Integrated Energy Systems
— Fuel & Material Testing - Securing & Modernizing Critical Infrastructure
— Reactor Safety « Enabling Clean Energy Systems

National Reactor Idaho National Idaho National Engineering

Testing Station Engineering Laboratory & Environmental Laboratory INEEL & ANL-W combined to create a new multi-program

national laboratory

Nuclear Mission: Nuclear Mission: Nuclear Mission:
- Demo & Prototyping « Fuel & Material Testing « Fuel & Material Testing

~9
« Fuel & Material Testing + Reactor Safety « Reactor Safety ."I_ ) Idaho National Laboratory

« Fuel Reprocessing « Fuel Reprocessing & Fuel Cycle Research « Fuel Cycle Research
« Reactor Safety

Environmental Management Environmental Management
mission begins mission grows

Environmental Management IDA H@

I”E" ﬁQ I \E L Mission continues with Idaho Cleanup Project (ICP)  —cANGr PRoJECT
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- Unique site and infrastructure enable N
energy and security RD&D at scale X

i Speaﬁc \.
Manufacturing \\_
: Capability at N
Test Area North
— '4‘“*;\

O Primary INL Campus Important to / ; S To Rexburg

Hazard Category I
& lll non-reactor
facilities/activities

Operating
reactors

NE and other Mission Accomplishment
(O EMOwned and Operated

,c"
fl
O Supporting INL 7 J, \

) ) Multi-Program Missions /
L Miles railroad
Radiological for shibpin e
facilities/activities ppIng ] /
nuclear fuel J_l /
| /
J Naval Reactors
<‘ Facility /’
Miles high-voltage Substations with T ;;)/
transmission interfaces to three ToAro [ A o Research
C e . — ance Materials and esearc
& distribution lines power providers . TestReactor (3. _ldahoNucearTechnology Fik Corskx and Education
Sa Complex ) and Engineering Center Campus
< [ L
el > (ritical Infrastructure ‘ » O
Facilities Area -~ G Jetliange (ompfj(/x_’ Toldaho Falls
Miles primary roads Fire O’/f L (28 miles)
(125 miles total) Stations Radioactive Waste ”‘\.\
Management Complex "\ |
| I s‘}\i\
To Blackfoot
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- Creating an abundant, affordable, secure,
resilient energy future

Energy & #
Environment 2T
Science &

L]
A
! =7 am \ Technology /

Advanced
Test Reactor

Complex /

: / National &

Homeland
Security Science
& Technology
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Il Sustaining the existing commercial reactor fleet
and expanding deployment of nuclear energy

Regulatory Advanced
and safety modeling and
research simulation

S / Nuclear

Advanced
reactor cycle and fuels and
technologies separations materials

) e
K - - v C National Reactor
Nuclear Science ~ Gat for Accelerated N RI .
I I User Facilities s ateway for Rccelerate Innovation Center
(/ ) Innovation in Nuclear \
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Light Water Reactor Sustainment

IDAHO NATIONAL LABORATORY



ACCIDENT TOLERANT FUELS

R
conditions

- Improving LWR Fuels A e

L = Last Longer

- Evaluations of accident-tolerant fuel with High Burnup
— Objectives -

- Economic gains via extended refueling cycle,
lower volume of new and spent fuel

Less Waste

* Plant Reload Optlmlzatlon Image Credit: U.S. Department of Energy
L (link)
— Objectives
* All-inclusive integrated framework for fuel " nloi

reload analyses

» Optimization of core configuration to minimize
new fuel volume

— Benefits of Risk-Informed Approach

* Allows enhanced optimization of core
configuration and further reduction of new fuel
volume

Configuration of Reactor Core
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https://www.energy.gov/ne/articles/5-things-you-should-know-about-accident-tolerant-fuels#:~:text=Accident%20tolerant%20fuels%20are%20industry%2Dled&text=DOE%20and%20the%20national%20labs,the%20U.S.%20Nuclear%20Regulatory%20Commission.

- Nuclear H, Demonstration Projects

2023-2024

FuelCell Energy:

~2024
Xcel Energy: Prairie | APS/Pinnacle West :?\lel_m(gggtﬁ}\';;n at

Island NPP ~150 Hydrogen: Palo

kWe steam Verde Generating Nuclear energy
Station (~15-20 and SOEC

Thermal & MWe LTE)

H, Production for

Constellation: Energy Harbor:
Nine-Mile Point NPP Davis-Besse NPP
(~1 MWe LTE) (~1-2 MWe LTE)

Electrical Integration
(High-temperature
steam electrolysis/ Combustion and

Solid oxide
electrolysis (SOEC))

Synthetic Fuels
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Advanced Reactor Expansion
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- Advanced r_eactor experiments, o Materials and Fuels Complex
demonstrations, and test beds at INL ™

DOME LOTUS MCRE
NRIC | TEST BED NRIC | TEST BED Southern Co. &
. i i TerraPower § EXPERIMENT
" ‘ —
N | | |
/ \ : - > .
/ \. L ' o
/ NG
/ Specific NS
/ Manufacturing "\.\
/ Capability at . o
/ TetheaNors Transient Reactor Test Facility
/ /‘S'—“ — To Rexburg MARVEL
L / DOE | TEST REACTOR

NavalReactors

INL Site

Facility ¥
y /, AURORA
ToArco o Oklo | MICRO
S Advanced l/ o Materials and Research |
\-\\ TestReactor gy.!  Idaho Nudear Technology a 1 Fuels Complex and Education
5N (omplex A @ andEngineering Center i @ Campus
’ 0( it -~ '
Central - ( ritical Infrastructure | =
Fadilities Area\ / Testange Complex ,//"/ Toldaho Falls
& ~ 28 mil i+
o S——— @8mies) Critical Infrastructure Test Range Complex
Radioactive Waste NG S T
Management Complex NG PROJECT PELE Tm”? (o)
™ ’ DoD & BWXT | MICRO -{“-rm
To Blackfoot

IDAHO NATIONAL LABORATORY



- Advanced reactor size comparison

Large-Scale Reactor |
300 MW - 1,000+ MW
1,500 ACRES |

Small Modular Reactor |
20 MW - 300 MW |
50 ACRES

Microreactor |
1MW - 20 MW
LESS THAN AN ACRE |
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- Accelerating advanced reactor demonstration and deployment

~
=% Front End Engineering

and Experiment
Design (FEEED)

ANTARES-R1
Antares | TEST REACTOR

Detailed Engineering
and Experiment Design (DEEP)
eVINCI NTR@

Westinghouse | TEST REACTOR

KALEIDOS
Radiant | TEST REACTOR

Natura MSR-1
Natura Resources ' &It

& Abilene Christian
University | TEST REACTOR

NATRIUM
‘ AURORA | TerraPower
PROJECT PELE Sllg | MICRO HERMES 2 &GE | SMR
DoD & BWXT | MICRO Kairos | SMR
<
T =~ 1
Bl ﬁ MCRE Xe-100 % ‘¢
ooTT o= : Southern Co, & X-energy &Dow | SMR
L TerraPower { EXPERIMENT

& MARVEL

‘l[ DOE | TEST REACTOR

= SMR-300
HOLTEC | SMR

ool

Aalo | O NRIC | TEST BED

Aalo-X r LOTUS i v
DOME é‘l A

NRIC | TEST BED

HERMES — ®i=sw
Kairos | TEST REACTOR
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- Enabling U.S. technological leadership

Accelerating | - MARVEL Revolutionizing | * NextGen radioisotope
advanced | Pele space thermoelectric generator
reactor exploration | . - i :
demonstration | © MCRE Increasing Pu-238 production
* Nuclear thermal propulsion
 Surface fission power

) )
4 - - National Reactor
) Nuclear Science AI N v N Rl C a
User Facil Gateway for Accelerated .
&3 nsur e ‘ G Innovatyionin Nuclear \ Innovation Center
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- Strengthening the domestic nuclear enterprise

Strengthening | * Reduce operating costs

the current fleet | . A tomate operations with Al and ML

* Enhance advanced nuclear power plant
design, licensing, and deployment life
cycle through Al and digital engineering

* Increase safety and
enhance performance of
nuclear fuels and materials

* Enable LWR fuel burnup
extension through new
capability development

(]
000 NP G U2

I MOOSE \ Lightbridge
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- Expanding R&D infrastructure

Existing | ° Advanced Test Reactor Infrastructure | < Advanced Nuclear Fuels
irradiation | | ¢ Reactor Test Facility needs Fabrication Laboratory
and post

* Long term need for fast

spectrum testing
* MFC characterization facilities capabilities

irradiation | * Neutron Radiography Reactor
capabilities

Under | « Sample Preparation Laboratory

development | Expanded irradiation capabilities

in existing facilities
« DOME and LOTUS test beds

« Expanded computing >
capabilities Q
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« National Labs: ORNL,
SRNL, PPPL and LLNL

MELCOR fusion for plant
* General Atomics for
blanket design

- Enabling future fusion energy systems

Collaborations

Modeling and
simulation safety assessment
* Modern probabilistic risk
assessment to support design P
~, | * Private-public industry
partnership initiatives

and regulatory approaches

MOOSE high-fidelity
multi-physics tools

 Tritium production, transport
and inventories (STAR facility)

* Modified neutron
spectrum testing (ATR)

Irradiated/tritium materials
characterization (SPL/IMCL)

Experimental
capabilities

ENERGY

XC I M E R CORPORATION

IDAHO NATIONAL LABORATORY
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Il Building the workforce of the future

Opportunities in the fields of:

» Advanced Energy Systems

* Advanced Manufacturing

+ Biological Processing

* Chemistry/Chemical
Engineering

» Computational Science

» Control Systems
Cybersecurity

* Critical Infrastructure
Analysts

» Data Science

* Electrochemistry

Electrical Engineering
Industrial Control Systems
Material
Science/Engineering
Mechanical Engineering
Membrane
Science/Separations

Nuclear Engineering/Science
(multi sub disciplines)

Operations
Project Management

Power Engineering
Reactor Physics
Supercritical Fluids
Pressure Chemistry
Radiological Technicians
Security

Software Development
Wireless Communications
Union Trades

Welding

In FY24, hosted
interns, postdocs,
and graduate fellows:

6 8 6 INTERNS
47STATES

TOP 4 MAJORS:

Mechanical Engineering
Nuclear Engineering

Computer Science @
Electrical Engineering

www.inl.gov/internships
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