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Research Highlight

- Researchers Perform Analysis of Federal Legislations and
Their Effects on Nuclear Cost Data

* The Syster_ns AnaIySiS & Int_egration (S_A&I) Campaign ass_esse_d the impaCt The study estimated a CAPEX reduction between ~6% and ~54%
of tax credits from the Inflation Reduction Act (|RA) and Bipartisan depending on the ITC rate, and an O&M cost reduction between
Infrastructure Law (BIL) on the energy cost to the power plant owners §7.6 and $45.6/MWh depending on the PTC rate
(impaCt On net revenue in $/MWh)' Supporting Mechanism fvan ;’::::;Er Wind ((::aa;:::r: Rieliege :::;‘;a

* INL/RPT-23-72925 answers three main questions: -

- What are the primary effects of IRA and BIL on nuclear technologies — mmemrmemn
and the secondary effects on nuclear by way of provisions that affect =~ - S —
non-nUC|ear energy teChnOIOgieS? IRA LGP — Innovative Energy and Supply Chain (Title 1703)
— How can an analyst take base nuclear cost data available to them T o
and adjust that data for the impacts of policy to obtain nuclear cost
data adjusted by policy?
— What is the tradeoff between the production tax credit (PTC) and ® Yes ~ ProbablyYes & ProbablyNo @ No

investment tax credit (ITC), the amounts received by producing

.. . . . . Trade-off Between PTC and ITC
carbon free electricity and investing in renewable energies,

: . Technology SMR1 SMR2 SMR3 SMR4 SMR5
respectively? Is there a preference between them in terms of revenue  [cuyradorovemigntcarex | sooooiwe | snsookwe | Sssoojkwe | Sio500/kWe | $13,500/cwe
75% ITC ITC ITC ITC ITC
per megawatt hours’? 80% ITC ITC ITC ITC ITC
. . . . 85% ITC ITC ITC ITC
« The results of this study allow modelers to adjust the capital expenditures 0% e I e ITc
(CAPEX) and operating and maintenance (O&M) costs including the = o g g g

benefits from IRA and BIL legislations.

REACTOR SYSTEMS DESIGN & ANALYSIS | INTEGRATED ENERGY & MARKET ANALYSIS

IDAHO NATIONAL LABORATORY

Nahuel.Guaita@inl.gov



Research Highlight

- DOE-NE Systems Analysis & Integration Campaign and DOE-NE Microreactor Program
New Study Quantifies Cost Reduction Potential from Microreactor

Mass Production & Investment Scales Need

Admin

 |daho National Laboratory in collaboration with Munro & Associates
published a detailed evaluation of a microreactor factory with throughput
ranging from 10 units/year to 100 units/year.

« Mass production will play a key role in driving the costs for microreactors
down to commercially viable levels.

400"

« The study estimated that shifting from a stick-built single unit to a factory
producing 100 units/year could lead to over 70% cost reductions
(excluding site activities).

. " |
Admin w""r- Ho SN B """.I_" = |
|

*  While previous studies have discussed the potential benefits from
‘learning rates’, this is the first study in the open literature to conduct a ; |
detailed assessment of costs and potential benefits. Detailed schematic of the microreactor factory plant.

« The conceived factory layout consisted of 22 workstations, 2 final

assembly lines, and a 2-shift rotation each with 51 staff members per shift. : S— : :
Title: Assessment of Factory Fabrication Considerations for

« The level of investment needed was projected to be: Nuclear Microreactors
. ) . N Authors: Abdalla Abou-Jaoude,Yasir Arafat, Chandrakanth
- ~$10M in equipment, $72M in building costs Bolisetti, Botros Hanna,J oshua Belvedere, James Blocker,

— ~$20M/year in staff, $1 M/year in utilities Brandon Cooper, Shanda Harmon & Dan McCarthy

Journal: Nuclear Technology
Link: https://doi.org/10.1080/00295450.2023.2206779

IREACTOR SYSTEMS DESIGN & ANALYSIS | ADVANCED REACTOR TECHNOLOGY & DESIGN

IDAHO NATIONAL LABORATORY

Abdalla.Aboujaoude@inl.gov



Research Highlight
DOE-NE Integrated Energy Systems Program

Integrated Energy Systems Program Publishes Comprehensive
Literature Review of Projected Nuclear Reactor Deployment Costs

« Various stakeholders and modelers need to account for projected costs of
nuclear energy and overly conservative cost estimates may lead to

nuclear being dismissed by energy planners.
30000

 Thirty literature references were evaluated to harvest a broad sample of 2 o | ©
advanced reactor cost estimates and cost recommendations were S
provided for a nuclear reactor between a first and Nth of a kind (BOAK). T 220000 |
&S OPWR
- The resulting overnight capital cost for nuclear was $4,000-$7,000/kWe, © 2 15000 S OHTGR
and operating costs were $15-$35/MWh. & & 10000 <><g© © X SFR
g <>
« These estimates are in line with several nuclear-centric studies and § 5000 ng S %% 3 %X % o HHeR
underscores the harm in models using higher target estimates. 0
0 500 1000 1500 2000 2500
» Other important findings of the study are: Plant Power (MWe)

— Itis not possible to distinguish, at this level, how reactor technology
type (sodium, salt, gas, etc.) impacts costs.

— ltis challenging to delineate if small modular reactor (SMR) costs will
differ substantially from costs of larger reactors. Title: Literature Review of Advanced Reactor Cost

- Adjustment factors can be used to account for demonstration Estimates _ _
premiums, learning effects, and multi-plant synergies. Authors: Abdalla Abou-Jaoude, Linyu Lin, Chandrakanth

Bolisetti, Elizabeth Worsham, Levi M Larsen, Aaron Epiney
(\ - IES Journal: INL Technical Report, INL/RPT-23-72972

IREACTOR SYSTEMS DESIGN & ANALYSIS | ADVANCED REACTOR TECHNOLOGY & DESIGN (/‘\>

®

IDAHO NATIONAL LABORATORY

Compiled normalized cost estimates for various reactor types.

Integrated Energy Systems

Abdalla.Aboujaoude@inl.gov



Research Highlight

- Microreactor Autonomous Control System Actuation Hardware

D A t t d P C t I TC exceeds Scram (response to
emonStrates u Oma e Ower On ro threshold ~ ' avertemperature)
. Operating w " 1
» The Microreactor Autonomous Control System (MACS) hardware Temp threshold™ ~~ | g 1% scon BB}
platform provides an accessible general microreactor rCincrease torepresent D et
hardware/digital testbed to test control strategies with an coolant temp increase ;|28 B
appreciation of hardware/software architectures. Controllers Power __-~-&
Threshold band . o i
- MACS achieved automated power control using its hardware/digital power setpoint - - | _—
interface shown in the figure.
L. . Dropin powerdue _ & = —eae
A. Individual Control Drum Position Control to TCincrease -
B. 4 Control Drum lteration Control orumseiain 3«"31
C. Power control with simple digital =) s e ® By~
plant including a thermocouple input to : e
. Drum Setpoint a
simulate coolant atnitil Pover
Condition

D. System scram given an over
temperature condition

Pasition response of each
drum to setpoint going
through a cycle

« The MACS helps pave the way toward
autonomous operation of microreactors,

which is key to making them cost automated functions.
com petitive ) MACS Actuation System (left) controlled by Microreactor
Applications Research Validation and Evaluation
(MARVEL) prototype control cabinet (right).

NUCLEAR FUELS AND MATERIALS | MEASUREMENT SCIENCES
Anthony.Crawford@inl.gov IDAHO NATIONAL LABORATORY

Result of experiment used to demonstrate 4 different




Program Highlight

- DOE-NE Nuclear Energy Advanced Modeling and Simulation Program
Validation Completed for Pronghorn Modeling of Gas-
Cooled Reactors

» High temperature gas-cooled reactors (GCR) have radial and azimuthal

temperature gradients due to differential heating and cooling of the graphite  Coro merRtctor-InerFogion
ore Inner keflector - Central ikeglon:
core. Core Inner Reflector - Outer Region (Edges)—I g

Core Inner Reflector - Outer Region (Cornen-Jli] &
Heated Core - Inner Region- &
Heated Core - Outer Regionll §
Outer Reflector - Inner Region-1 &
Outer Reflector - Central Region - :E
OQuter Reflector - Outer Region (Cornen-li
Quter Reflector - Outer Region (CenterH

* Pronghorn is a MOOSE (Multiphysics Object-Oriented Simulation
Environment) based code that provides information on the ability of coolants
to remove heat from nuclear fuel.

* Novel approaches for solid conductivity homogenization, radiation heat
transfer, and heat exchanges in developing flow were implemented in
Pronghorn’s 3D porous-media modeling.

 Validation of the Pronghorn modeling capability for both steady-state and
transient conditions was completed.

« Experiment data from the Oregon State University High-Temperature Test HTTF heated core regions in the Pronghorn model,
Facility were used for the validation.

» This expansion of Pronghorn’s capabilities provides an additional analysis
tool for GCR designs and the Generation |V International Forum.

Reactor Systems Design & Analysis | Thermal Fluids Systems Methods & Analyses
Mauricio.TanoRetamales@inl.gov; Sebastian.Schunert@inl.gov

Computational Frameworks
Vasileios.Kyriakopoulos@inl.gov
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Program Highlight

- Néw MOOSE Modeling Capability Uses Pronghorn and
Systems Analysis Method for Molten Salt Reactor Analyses

* Liquid-fueled molten salt reactors (MSRs) require detailed B
multidimensional modeling of the flow, temperature, and 800000 | . Data
delayed neutron precursors fields in the reactor core. T4 SAN -L° Bor =32, 0%

w— Griffin + Pronghorn/SAM Domain Overlap - L? Error = 7.4%
600000 - = Griffin + Pronghorn/SAM Domain Segregated - L? Error = 12 6%

* Pronghorn is a MOOSE-based code that provides information
on the ability of coolants to remove heat from nuclear fuel.

400000 -

Excess Power [W]

* The systems analysis method (SAM) is a whole-plant transient
analysis code for design scoping of advanced non-light-water 200000 -

reactors.
* Pronghorn and SAM were coupled to provide complete plant o
analyses of MSRs with high-fidelity core models. 5 100 20 %0 0
Time [s]
¢ The Coupling was Validated fOf' reaCtiVity insertion tranSientS in Excess Power for a Reactivity Insertion Transient in the Molten Salt
the Molten Salt Reactor Experiment. Reactor Experiment.

* This new MOOSE-based modeling capability provides an
additional analysis tool for small modular reactors using
molten salt as the coolant.

Reactor Systems Design & Analysis | Thermal Fluids Systems Methods & Analyses

IDAHO NATIONAL LABORATORY

Mauricio.TanoRetamales@inl.gov; Sebastian.Schunert@inl.gov



Program Highlights

- Light Water Reactor Sustainability Program Develops New Methodology to
Analyze Reliability of Digital Instrumentation & Control Systems

. . aps Software Design Information
‘ ResearCherS from the nght Water ReaCtor SUStaInablllty Software Implementation Software Design Dicument Software Requirement Formulation
(LWRS) Program are developing a new framework and new [ & Testing ][ (Detailed Design) ][ (High-level Design) ]
methods to support a quantitative reliability analysis of Design Information

safety-critical digital instrumentation and control (DI&C)
systems for use at a nuclear utility.

s sufficient data provided
for a detailed software
reliability analysis?

ORCAS N

g BAHAMAS Y
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* The LWRS-developed framework aims to fill the technical
gaps in reliability analysis of safety-critical DI&C systems by:

Failure Events remaining after SDLC

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
]

— Using a new method (i.e., RESHA) to identify crucial software " — of Interest | —~
. . ! | Quantify UCA/UIF probabilities r‘. :\=| Quantify UCA/UIF probabilities ‘
failure modes and common cause failures (CCFs). :‘:RESHARM“S
Software Failure Software Failure
— Employing independent methods (i.e., BAHAMAS and ORCAS) to Probabilities \ﬁ Identified CCFs ﬁ/ Probabilities
address challenges of limited data and estimate software reliability. [TPerform CCF Modeling and Estimation |
— Evolving a hybrid method to estimate CCF parameters for various Quantified Fault Trees Estimate falure pﬂ’obabmw ofentire | Importance/Prevention Analysis
DI&C system designs. DI&.C systems
° Th|S frameWOI‘k deflneS and quantIerS metnCS Of DI&C Consequence Risk Evaluation Acceptance Criterion: Is the digital system System
System rellab'llty to Inform deCISlon_makerS for managlng rISk Analysis still reliable even with the identified digital failures? Modification
and redUC|ng COStS to a|d W|th DI&C deS|gn and upgrades BAHAMAS Bayesian and human-reliability- CCF common cause failure RESHA  redundancy-guided systems-
analysis-aided method forthe  ORCAS  orthogonal-defect classification theoretic method for hazard analysis
reliability analysis of software for assessing software reliability ~ SDLC software development life cycle

« This effort was a collaboration with Westinghouse and
utilities.

REACTOR SYSTEM DESIGN AND ANALYSIS | DIGITAL REACTOR TECHNOLOGY & DEVELOPMENT () b
Han.Bao@inl.gov LWRSN__;%;U_;_TM.L.W IDAHO NATIONAL LABORATORY

The workflow of multiscale reliability analysis in the LWRS-developed framework for DI&C risk assessment.




Program Highlight

DOE-NE Nuclear Science User Facilities
- Three Consolidated Innovative Nuclear Research
Proposals Awarded

T M

» The Department of Energy (DOE) has selected one S nn a2 O
national laboratory-led and two university-led projects Tt %
that will take advantage of Nuclear Science User el L T
Facilities (NSUF) capabilities to investigate important i E | | }
nuclear fuel and material applications. = rg'fi : = T | —jmﬂ’

* The three projects will be supported by more than e | | Core Batme C’*‘%z T;sff;
$6.3 million in facility access costs and expertise for =~ il — o
experimental neutron and ion irradiation testing, post- * —
irradiation examination, synchrotron beamline b i
characterization and technical assistance for design NI Ere, —
and analysis of experiments through the NSUF. —

- A complete list of NSUF projects with their associated —/

abstracts is available here.

Highly-Irradiated stainless steel baffle plates to be investigated for
intergranular cracking

IDAHO NATIONAL LABORATORY

: t=‘ 1su- Nuclear Science
NUCLEAR FUELS & MATERIALS — @ I I User Faciities

brenden.heidrich@inl.gov


https://neup.inl.gov/SitePages/FY23_NSUF_Awards.aspx

Program Highlight

DOE-NE Light Water Reactor Sustainability Program - Cooperative Research and Development Agreement with Constellation Energy Generation

Limerick Safety-Related Instrumentation and Control Upgrade Prolect
Report Completed |

* A partnership has been established between the Department
of Energy and Constellation Energy to pilot the use of Nuclear
Regulatory Commission (NRC) and industry developed processes.
This partnership is meant to enable safety-related instrumentation
and control (1&C) upgrades and to capture associated lessons
learned.

 As part of this effort, INL worked with Constellation to produce a
report that describes:

— Conceptual design phase efforts.

— Portions of the detailed design phase efforts (up to
Constellation's submission of their license amendment request
to the NRC for this upgrade).

 Information captured will e Saot Rl | - e eiaied b
: itle: Safety-Related Instrumentation and Control Pilot Upgrade: Conceptual - Detailed Design
_prgm?te further upgrades in the Phase Report and Lessons Learned
INAuUStry.

Authors: INL - P. Hunton, R. England / Constellation: M. Samselski, G. Segner
Report: INL Technical Report INL/RPT-23-72105
Link: https://inldigitallibrary.inl.gov/sites/sti/sti/Sort_66259.pdf

IDAHO NATIONAL LABORATORY

Mutli-Organization Project Team.

NUCLEAR SAFETY AND REGULATORY RESEARCH | INSTRUMENTATION, CONTROLS, AND DATA SCIENCE LWRS [ l REACIOR

SUSTAINABILITY

Paul.Hunton@inl.gov



Program Highlight

- International Students Learn About Nuclear Deployment at
Idaho National Laboratory

« |daho National Laboratory hosted students from Germany, France, Italy, Canada and
the United States to learn from experts in nuclear about deploying nuclear
microreactors .

INL Director John
Wagner (left)
welcomes 38
international
students who

participated in the

NEST program, a

weeklong summer

school, May 22-26.
Students (below)
presented their
plans on deploying
a microreactor,
following lessons/
discussions with

« The “2023 Small Modular Reactor Microreactor Pitch’ was organized by:
— University of Michigan, Fastest Path to Zero Initiative
— Organization for Economic Cooperation and Development

— Nuclear Energy Agency, Nuclear Education, Skills and Technology (NEST) Small
Modular Reactors Program

— McMaster University, Small Modular Advanced Reactor Training (SMART) ions w
Collaborative Research and Training Experience (CREATE) program experts in the field.

- INL, Emerging Energy Markets Analysis Initiative

REACTOR SYSTEM DESIGN AND ANALYSIS | INTEGRATED ENERGY & MARKET ANALYSIS
Dawn.Scates@inl.gov

IDAHO NATIONAL LABORATORY




Program Highlight

- DOE-NE Nuclear Energy Advanced Modeling and Simulation Program
MOOSE Dynamic Application Loading Simplifies

Configurations, Licensing and Accessibility

 MOOSE'’s dynamic application BlueCRAB
loading capability allows individually
compiled applications to work with
one another seamlessly.

 Only directly-used applications must
be licensed and available during
runtime.

» Users do not need to add an
application to a combined app prior
to use in a MultiApp simulation.

« Minimal input file changes may be
needed to supply a library search

path Subapp1: Bison Subapp2:

Previous monolithic MultiApp example.

ADVANCED SCIENTIFIC COMPUTING | COMPUTATIONAL FRAMEWORKS
Cody.Permann@inl.gov

Griffin

Subapp1: Bison Subapp2: Pronghorn

New dynamically loaded MultiApp example.

Pronghorn

IDAHO NATIONAL LABORATORY



People/Leadership Highlight

- Steven Aumeier Presents at the 2023 Nuclear Energy 101
Summit

* On June 26, Steven Aumeier participated in the 2023
Nuclear Energy 101 Summit in Gillette, Wyoming.

* Aumeier spoke on advanced nuclear energy | \ JOIN US FOR
technologies and applications to explain how L€
Wyoming can expand their energy future.

Wyoming's Innovative Entrepreneurs
Nuclear Energy 101 Summit

« The mayor of Gillette requested the presentation June 26 | 3 p.m. MT
from INL to inform the public about the basic "
underStandlng Of advanced nUC|ear energy i ‘ ‘ zfeei/aek:rAS:r(:wreﬁ:Ls|G;>\;1egtISr;Icvlll:erg:lﬂLsZr Strategic Programs
technologies and economic opportunities and | '
provide the public a chance to ask questions.

* The event was sponsored by Wyoming’s Innovative Entrepreneurs, a group of business leaders who
aim to diversify Wyoming’s economy through advanced manufacturing collaborations and
technologies.

» Other speakers included Todd Allen from the University of Michigan and Marcio Paes Barreto from the

Wyoming Energy Authority.
NUCLEAR SCIENCE & TECHNOLOGY | EMERGING ENERGY MARKETS ANALYSIS




People / Leadership Highlight

- Nuclear Energy Influencers Isabelle Boemeke and Madi Hilly
Visit Idaho National Laboratory

« As part of INL's efforts to elevate public perception
of nuclear energy, Nuclear Science & Technology
communications arranged for nuclear energy
influencers to tour the lab and promote its clean
energy work on social media.

* |sabelle Boemeke, model and influencer known as
Isodope, presented a lecture to staff on using social
media to impact the narrative around nuclear
energy.

« Madi Hilly, founder of Green Nuclear Deal and
author of a recent New York Times opinion piece on T
nuclear waste, also visited. Madi Hilly and Isabelle Bosmeke with INL Laboratory

Director John Wagner.

« Social posts from the influencers about the visit
garnered more than 4 million views and resulted in
coverage in Newsweek and other national outlets.

External Engagement & Communications
Joel.Hiller@inl.gov IDAHO NATIONAL LABORATORY
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People / Leadership Highlight

- Curtis Smith, Abderrafi Ougouag, and Yasir Arafat
Recognized for Exceptional Nuclear Science Achievements

« Curtis Smith, INL's director of Nuclear Safety and
Regulatory Research, and Abderrafi Ougouag, INL senior
researcher, were elevated to American Nuclear Society
(ANS) Fellows, the organizations highest honor,
recognizing individuals with outstanding
accomplishments in any one of the areas of nuclear
science and engineering.

ANS Fellow Abderrafi
Ougouag (left), ANS
Fellow Curtis Smith

(bottom) and Walter H.

Zinn Medal winner Yasir
Arafat (right).

* Yasir Arafat, lead engineer for the MARVEL microreactor
project, was awarded the Walter H. Zinn Medal. The Zinn
Medal is one of only three pinnacle awards and
recognizes outstanding contributions to the advancement
or implementation of nuclear technology.

« These INL employees were recognized during the
opening plenary of this year’s ANS Annual Meeting.

NUCLEAR SCIENCE & TECHNOLOGY

IDAHO NATIONAL LABORATORY

Yasir.Arafat@inl.gov; Abderrafi.Ougouag@inl.gov; Curtis.Smith@inl.gov



People / Leadership Highlight

- Dr. Jacy Conrad Elected to the Miller Trust for
Radiation Chemistry

At the 32" Miller Conference on Radiation Chemistry, June 3-8,
Jacy Conrad was elected as a committee member for the Miller
Trust.

- The Miller Trust is an international society dedicated to public
education on the chemical effects of radiation that hosts
conferences on this subject every two years.

« Dr. Conrad is a staff scientist at the INL Center for Radiation
Chemistry Research, a group of INL researchers whose mission
is to:

— Address radiation chemistry challenges throughout the
nuclear fuel cycle and beyond.

— Advance our fundamental and applied knowledge of
lonizing radiation phenomena.

— Train the next generation of radiation chemists, to preserve
the world's expertise for future generations.

NUCLEAR SCIENCE & TECHNOLOGY | CENTER FOR RADIATION CHEMISTRY RESEARCH
jacy.conrad@inl.gov

Jacy Conrad of the INL Center For Radiation Chemistry Research

IDAHO NATIONAL LABORATORY




People / Leadership Highlight

- INL Statistician Andrea Mack Receives an
Appreciation Award from the American Society
for Testing and Materials

« Andrea Mack received an Award of Appreciation from the American Society for Testing
and Materials (ATSM) for her work developing probabilistic analysis methodologies for
nuclear graphite.

« This award is in recognition of Mack’s outstanding service and active participation in the
ASTM Subcommittee D02.F, Manufactured Carbon and Graphite Products.

- Graphite is a quasi-brittle material requiring complex probabilistic analysis to determine
failure probability within the core components. Development of these probabilistic failure
criteria for nuclear graphite is critical in qualifying and eventually licensing graphite core
components within Gen IV High Temperature Reactor (HTR) designs.

- The new standards quantify the probability of developing a flaw (crack/pore) within the
graphite. Additionally, these methodologies are currently being incorporated within the
new ASME Section lll, Division 5 design code rules for graphite and ceramic composite
components.

. . W
« Andrea Mack works with the DOE Advanced Reactor Technologies Graphite research Ameri wL .
merican Society for Testing and Materials

and development p rogram. Award of Appreciation winner Andrea Mack.

NUCLEAR SCIENCE & TECHNOLOGY
andrea.mack@inl.gov IDAHO NATIONAL LABORATORY




- Laboratory Fellow Sam Sham Recognized with ASME Award

* Ting-Leung (Sam) Sham received the Certificate of Acclamation Award
from the American Society of Mechanical Engineers (ASME) Boiler and
Pressure Vessel Committee on Construction of Nuclear Facility
Components (lII).

* The award recognizes Sam’s technical contributions and leadership for
the development activities at Idaho National Laboratory, Oak Ridge
National Laboratory and Argonne National Laboratory, establishing
three new ASME Section lll, Division 5 Code Cases for the evaluation

C
of elevated temperature components. 7 \)ME
— N-924 for primary load o
. . . BPV COMMITTEE ON CONSTRUCTION OF NUCLEAR FACILITY COMPONENTS (III)
— N-861-1 for strain limits AWARDS
N 862 1 f f t THIS CERTIFICATE OF ACCLAMATION TO
- N- -1 for creep-fatigue Ti
ing-Leung Sham
¢ These th ree n eW COd e Cases ta ke adva ntag e Of m Od e rn CO m pLItI n g For outstanding service and tccﬁal cxccﬂcncge development of three new code cases
technology and pseudo-yield stresses to significantly simplify the i s e D64 Tor et Theaetiee non ot Bl et
Stru Ctu ra I d eS i g n eval u atio nS fo r adva n Ced reacto rS ) modern computing technology and pseudo-yield stresses to significantly simplify the evaluations.
* This development was part of the multi-year Alloy 617 Code Case P PP i g
effort, supported by the DOE Office of Nuclear Energy, Advanced

Standards and Certification

Reactor Technologies (ART) Program.

REACTOR SYSTEMS DESIGN & ANALYSIS
TingLeung.Sham@inl.gov

IDAHO NATIONAL LABORATORY
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- Publications
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