UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

December 22, 2020

MEMORANDUM TO: Steve Frankl, Chief
Corrosion and Metallurgy Branch
Division of Engineering
Office of Nuclear Regulatory Research

Raj M. lyengar, Chief

Component Integrity Branch

Division of Engineering

Office of Nuclear Regulatory Research

Hipolito Gonzalez, Chief

Vessels and Internals Branch

Division of New and Renewed Licenses
Office of Nuclear Reactor Regulation

FROM: Matthew Hiser, Materials Engineer /RA/
Corrosion and Metallurgy Branch
Division of Engineering
Office of Nuclear Regulatory Research

Margaret Audrain, Materials Engineer /RA/
Corrosion and Metallurgy Branch

Division of Engineering

Office of Nuclear Regulatory Research

Mark Yoo, Materials Engineer /RA/
Component Integrity Branch

Division of Engineering

Office of Nuclear Regulatory Research

SUBJECT: SUMMARY OF THE DECEMBER 7-10, 2020, WORKSHOP ON
ADVANCED MANUFACTURING TECHNOLOGIES FOR
NUCLEAR APPICATIONS

The U.S. Nuclear Regulatory Commission (NRC) staff from the Office of Nuclear Regulatory
Research (RES) and the Office of Nuclear Reactor Regulation (NRR) held a workshop on
December 7-10, 2020, on advanced manufacturing technologies (AMTs) for nuclear
applications. The purpose of this workshop was to discuss ongoing activities related to AMTs
including nuclear industry implementation plans, codes and standards activities, research
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findings, and regulatory approaches in other industries; to inform the public of the NRC activities
and approach to approving use of AMTs; and to determine, with input from nuclear industry
stakeholders and other technical organizations, areas where NRC should focus to ensure safe
implementation of AMTs.

The public meeting summary, workshop agenda, Agencywide Documents Access and
Management System (ADAMS) accession numbers for workshop presentations, and list of
workshop participants are enclosed.
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Enclosure 1
U.S. Nuclear Regulatory Commission Public Meeting Summary

Title: Workshop on Advanced Manufacturing Technologies for Nuclear Applications
Meeting Identifier: 20201326

Date of Meeting: December 7-10, 2020

Location: Webinar

Type of Meeting: Category 3

Purpose of the Meeting: The purpose of this workshop was to discuss ongoing activities
related to advanced manufacturing technologies (AMTSs) including nuclear industry
implementation plans, codes and standards activities, research findings, and regulatory
approaches in other industries; to inform the public of the Nuclear Regulatory Commission
(NRC) activities and approach to approving use of AMTs; and to determine, with input from
nuclear industry stakeholders and other technical organizations, areas where NRC should focus
to ensure safe implementation of AMTs.

General Details: This workshop was conducted via webinar over 4 days, from 8:00am —
5:00pm (EST). Approximately 280 attendees, representing domestic and international research,
academic, industry, and regulatory organizations, participated and engaged in active
discussions throughout the workshop. The workshop was divided into seven sessions, which
were chaired by various NRC staff members:

Session 1: Practical Experience Related to Implementing AMTs
Session 2: Plans and Priorities for AMT Implementation in Commercial Nuclear Applications
Session 3: Performance Characteristics of AMT—Fabricated Components
Session 4: Approaches to Component Qualification and Aging Management
Session 5: Codes and Standards Activities and Developments
Session 6: Regulatory Approaches for AMTs
Session 7: Research and Development of AMTs
Summary of Presentations:
Session 1:
e Presentations were given by the NRC, Siemens, ENGIE, Rolls-Royce, Army Research
Lab, and the US Navy.
e The topics that were presented include experience with additive manufacturing (AM)
component fabrication for nuclear applications, powder metallurgy — hot isostatic

pressing (PM-HIP) for nuclear applications, cold spray experience for Army applications,
and AM experience for Navy applications.
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Session 2:

e Presentations were given by the Nuclear Energy Institute, Electric Power Research
Institute (EPRI), Exelon, Westinghouse, Framatome, and Pacific Northwest National Lab
(PNNL).

e The topics that were presented include identification of candidate components and uses
of AMT, AMT parts in service or soon to be in service, uses of AMTs in fuel hardware
components, and AMT development and qualification process.

Session 3:

e Presentations were given by the NRC, Rolls-Royce, Naval Nuclear Lab (NNL), National
Aeronautics and Space Administration (NASA), US Naval Academy, Naval Research
Lab (NRL), Food and Drug Administration (FDA), EPRI, PNNL, VRC Metal Systems,
Argonne National Lab (ANL), and UES, Inc.

e The topics that were presented include implementation and justification strategies for
identifying and implementing candidate nuclear applications, effects of processing and
post-processing variables on performance/qualification, regulatory assessment activities
and approval processes, developing PM-HIP and electron beam welding (EBW) for thick
section ferritic components, evaluating performance of cold spray both with and without
laser glazing, past and future cold spray applications, and cold spray field
implementation.

Session 4:

e Presentations were given by Westinghouse, EPRI, NNL, Federal Aviation Administration
(FAA), Oak Ridge National Lab (ORNL), and PNNL.

e The topics that were presented include implementation process of the AM thimble
plugging device and advanced debris filtering bottom nozzle, progress on the American
Society of Mechanical Engineers (ASME) code case and data package for 316L laser
powder bed fusion, inservice inspection, and accelerating quality certification of critical
components with AM.

Session 5:

e Presentations were given by America Makes, National Institute of Standards and
Technology (NIST), Savannah River National Lab, General Electric, EPRI, ASTM
International, NASA, and NNL.

e The topics that were presented include development of consensus standards to enhance
readiness of AMTs through roadmaps and centers of excellence, development of
nuclear and non-nuclear standards, and the industry and regulatory needs that are
driving the development.

Session 6:
o Presentations were given by the NRC, the Finnish Radiation and Nuclear Safety
Authority (STUK), FDA, and FAA.
e The topics that were presented include the approaches for regulating AMTs from nuclear
and non-nuclear regulators.

Session 7:
¢ Presentations were given by VTT, ORNL, Idaho National Lab, ANL, University of
Wisconsin, NIST, and EWI.
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e The topics that were presented include worldwide efforts from researchers on solutions
to quality assurance and quality control issues, role of modeling and simulation in
accelerating the qualification of new AMT materials, investigation of cold spray as a
corrosion mitigation strategy, advances in in-situ monitoring, and an overview of the
Advanced Manufacturing Consortium and its role in coordinating and funding AM
research.

Key Takeaways:
Session 1:
o Experience with AM components in low or non-safety significant nuclear and non-
nuclear applications is being generated and growing.
o Use of PM-HIP with EBW for larger nuclear components looks promising, but requires
larger HIP and EBW fabrication capabilities.
e Cold spray is being used increasingly for Army applications, particularly for high wear
applications.

Session 2:
o AMT technologies evolve quickly, outpacing the qualification and licensing process.
e More collaboration would be beneficial for industry, Department of Energy (DOE),
national labs and NRC.
e Operating experience should be utilized from other industries.

Session 3:

e Applications should be targeted to optimize unique AM characteristics.

e Current analysis tools and the digital nature of AM allows deeper understanding of
causal effects.

e Regulatory authorities are exploring strategies to support accelerated safe deployment
of AM components.

o PM-HIP and EBW offer possibilities for large-scale nuclear applications but are currently
limited by its current capabilities.

o High velocity CS can provide several options for component surface treatment including
SCC mitigation, hard-facing, or component repair.

o Strategies have been developed to achieve field application of CS for components and
structures with limited accessibility.

Session 4:
e AMTs are being incorporated with more implementation planned.
e Codes and standards development should aim to keep pace with AMT advances.
e Much work remains for inservice inspection, including the Performance Demonstration
Initiative.

Session 5:
e Many gaps exist in technology and standards development. The American National
Standards Institute is tracking these gaps (www.ansi.org/amsc).
e Standards development organizations benefits from continual communication to reduce
redundant standards development.
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e Collaboration with regulatory agencies would be helpful to identify codes and standards
needs.

Session 6:
e The regulators share many common bases, including performance-based regulation.
e The regulators share common technical concerns for AM, e.g., powder
characteristics, use of withess coupon testing to represent manufactured parts.
e Regulators could consider greater coordination and information exchange, particularly
on AM, which is being implemented in many industries now for the first time.

Session 7:
e Over the next several years, there will be significant strides in nuclear-focused AM
research.

o Accelerated qualification of new AM materials is an area of interest to the community.

Next Steps:
Session 1:
e As additional experience on implementing AMTs accrues, those lessons learned and
data should be used to justify and increase confidence in further applications of AMTs.
o AMTs used in other industries or applications may offer benefit to the development and
use in nuclear applications.

Session 2:
e Continue to develop standards and increase collaboration between all nuclear
stakeholders as well as other industries.

e Focus collaboration to increase knowledge and confidence in industry for AMTs.
e Share lessons-learned from experience with AMTs.
e Seek input and feedback from non-nuclear regulators and industry organizations.
e Consider performing shorter (i.e., 1-day) workshops on specific AMTs.

Session 3:

¢ Identify strategies to effectively collaborate and rapidly incorporate lessons-learned in
standards and guidance.

o Expand technical basis to move beyond substitutive applications.
Support intelligent, performance-based qualification framework.

e Continue developing technical basis for utilizing these technologies in nuclear
applications.

¢ Identify opportunities where these technologies can simultaneously improve component
performance (and safety) while reducing lifecycle asset management costs.

o Consider methods and applications where AMTs can be combined to optimize
performance and increase design flexibility.

Session 4:
o Codes and Standards development to expand and continue to mature.

Session 5:
¢ NRC to initiate communication with other regulatory bodies on AMT topics.
e Encourage involvement in standards development.
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o Encourage communication between SDOs on AMT standards development.

Session 6:
¢ NRC to consider enhanced coordination with other U.S. regulators to benefit from
lessons-learned on approaches for integrating AMTs into current regulatory frameworks.
e Coordination among international nuclear regulators can provide broader perspectives
and could ensure common approaches, consistent with different national regulatory
needs.

Session 7:
¢ Continue to evaluate research needs and technology gaps.
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Enclosure 2
Workshop Agenda

Day 1 - Monday, December 7, 2020

Session Organization Speaker Title or Topic Local Time
(EST)
NRC Raymond Opening / Introduction 8:00 - 8:10
Furstenau
Opening NRC Matthew Overview of Workshop 8:10 — 8:30
Hiser
Q&A / Discussion 8:30 — 8:45
Siemens Pajazit Siemens Gas and Power — 8:45-9:15
Advovic Overview of Additive Manufacturing,
Benefits and Challenges Industrial
Approach for AM
BREAK 9:15-9:25
Session 1 - ENGIE Steve Experience with AM and Related 9:25-10:10
Practical Nardone / Nuclear Applications
Experience Arne Claes
Related to Rolls—Royce | John Sulley | Rolls—Royce's Introduction of HIP 10:10 — 11:00
Implementing Nuclear Components
AMTs BREAK 11:00 — 11:10
Army Matthew Cold Spray Technology and 11:10 — 11:40
Research Lab | Siopis Experience in Army Applications
US Navy Justin Additive Manufacturing Efforts in 11:40 - 12:10
Rettaliata Support of the U.S. Navy Fleet
General Q&A / Discussion from Session 1 12:10 —12:30
LUNCH 12:30 - 1:15
Nuclear Hilary Lane | Industry Perspectives on AMTs 1:15-1:45
Energy
Institute (NEI)
Electric Marc Albert | Vision of AMT Use in Industry 1:45-2:15
Power
Research
Institute
. (EPRI)
Session BREAK 215 — 2:25
2 N P!a_ns and Exelon Lee Friant | Utility Perspective on Implementing 2:25-3:00
Priorities for AMTs in LWRs
AMT - . .
| . Westinghouse | Clinton Westinghouse Advanced 3:00 —3:30
mplementation .
in Commercial Armstrong Manufacturujg Development and
Nuclear Implementation Efforts
Applications BREAK 3:30 — 3:40
Framatome Christopher | Potential Applications, Challenges 3:40 - 4:10
Wiltz and Progress of Framatome Additive
Manufacturing Application
Pacific Robert AMT with Advanced Materials in 4:10 - 4:40
Northwest Oelrich Nuclear operations
National Lab
(PNNL)
General Q&A / Discussion from Session 2 4:40 — 5:00
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Day 2 - Tuesday, December 8, 2020

u/AK. Rai

Session Organization Speaker Title or Topic Local Time
(EST)
NRC Robert Introductory Remarks 8:00 — 8:10
Taylor
Rolls—Royce David Poole / | Rolls—Royce's Introduction of AM 8:10 — 8:55
William Nuclear Components
Press
Naval Nuclear Steven Fatigue and Mechanical Properties 8:55 -9:25
Lab (NNL) Attanasio of Laser Powder Bed Fusion 316L
Stainless Steel
BREAK 9:25-9:40
National Christopher Impact of Powder Supply Variation 9:40 —10:10
Aeronautics Kantzos on Microstructure and Properties in
and Space Additive Manufactured Alloy 718
Administration
(NASA)
US Naval Raymond Elucidating the Effect of Feedstock 10:10 -
Academy Santucci / Powder Spheroidization Treatment 10:40
Elizabeth on Selective Laser Sintered
Getto Additively Manufactured 316L
Stainless Steel
BREAK 10:40 -

. 10:50
Session 3 — Naval Research | David Linking 3D Microstructural Analysis 10:50 —
Performanc || ., (NRL) Rowenhorst | of Additive Manufactured 316L to 11:20
e . Performance and Properties
_Characterlst NRL Richard The Effects of Post—Processing on 11:20 -
|chbo_f AMZ_ Fonda Mechanical Properties and 11:50
Ca ricate Corrosion Behavior of AM 316L

omponent Stainless Steels
S LUNCH 11:50 —
12:40
Food and Drug | Daniel Porter | Process Validation for AM at the 12:40 - 1:10
Administration FDA
(FDA)
NRC Margaret Technical Assessments of AMTs 1:10 - 1:40
Audrain
General Q&A / Discussion from Session 3 — AM 1:40 - 2:10
BREAK 2:10 — 2:20
Other AMTs
EPRI David Gandy | PM-HIP and Electron Beam 2:20 - 2:50
Welding Development for Nuclear
Applications
PNNL Ken Ross / Cold Spray Process Details and 2:50 - 3:20
Jack Lareau | Nuclear Applications
BREAK 3:20 - 3:30
VRC Metal Kyle Johnson | Cold Spray Mitigation and Repair for | 3:30 — 4:00
Systems Nuclear Applications
Argonne Bogdan Laser Glazing of Cold Sprayed 4:00 - 4:30
National Lab Alexandrena | Coatings for the Mitigation of Stress
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(NASA-STD-6030)

(ANL) / UES, Corrosion Cracking in LWR
Inc. Applications
General Q&A / Discussion from Session 3 — other AMTs 4:30 — 5:00
Day 3 — Wednesday, December 9, 2020
Session Organization Speaker Title or Topic Local Time
(EST)
NRC Louise Introductory Remarks 8:00 - 8:10
Lund
Westinghouse | David AM Thimble Plugging Device / 8:10 — 8:40
Huegel Advanced Debris Filtering Bottom
Nozzle Implementation Process
. Westinghouse / | Clinton Approach for 316L LPBF Code Case 8:40 — 9:10
Session 4 — EPRI Armstrong | and Data Package
Approaches / David
to Component Gand
Qualification 2 X .
d Aging BREAK _ . 9:10 — 9:20
:\allr;naggement NNL Tre§sa Certl|f|cat|on of the E|rst Powder Bed 9:20 — 10:00
White Fusion Component in a US Naval
Nuclear Propulsion Plant
Federal Michael On the Development of Fatigue and 10:00 — 10:30
Aviation Gorelik Damage Tolerance Framework for
Administration Metal AM Parts
(FAA)
BREAK 10:30 — 10:40
Oak Ridge Vincent Accelerating Quality Certification of 10:40 - 11:10
National Lab Paquit Critical Components with Additive
(ORNL) Manufacturing
PNNL Joel Inservice Inspection and 11:10 - 11:40
Harrison considerations for AMT components
General Q&A / Discussion from Session 4 11:40 — 12:00
LUNCH 12:00 — 12:45
America Makes | Brandon Overview of America Makes 12:45-1:10
Ribic Activities
National Shawn Standards Landscape for Additive 1:10 - 1:40
Institute of Moylan Manufacturing
Standards and
Technology
(NIST)
BREAK 1:40 — 1:50
Session Savannah George Update on AM Activities in ASME 1:50 — 2:20
River National Rawls Code
5 — Codes Lab
aS?:ndards General Brian Frew | Approach to Codifying New 2:20 - 2:50
Activities and Electric/ EPRI | / David Manufacturing Methods (e.g., PM—
Developments Gandy HIP, LPBF, EBW)
BREAK 2:50 — 3:00
ASTM Mohsen Recent Advancements on ASTM 3:00 —3:30
International Seifi Additive Manufacturing Research &
Standardization
NASA Douglas NASA Standard for Use of AM in 3:30—4:00
Wells Crewed Spaceflight Applications
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NNL Jessica Development of AWS D20.1 4:00 — 4:30
Coughlin standard
General Q&A / Discussion from Session 5 4:30 — 5:00
Day 4 — Thursday, December 10, 2020
Session Organization Speaker Title or Topic Local Time
(EST)
NRC Anna Bradford | Introductory Remarks 8:00 — 8:10
NRC Carolyn NRC Regulatory Approach for AMTs | 8:10 — 8:35
Fairbanks
Finnish Pekka STUK Regulatory Approach for AM 8:35-9:05
Radiation Valikangas
and Nuclear
Session 6 — | Safety
Regulatory Authority
Approaches | (STUK)
for AMTs BREAK 9:05-9:15
FDA Matthew Di FDA Regulatory Approach for AM 9:15-9:45
Prima
FAA Michael Regulatory Considerations for AM 9:45-10:15
Gorelik and "Lessons Learned" for
Structural Alloys
General Q&A / Discussion from Session 6 10:15 - 10:40
BREAK 10:40 — 10:50
VTT Pasi Puukko Quiality Control Tools for Metal AM 10:50 — 11:20
and EU NUCOBAM project
ORNL Kurt Terrani DOE Transformational Challenge 11:20 — 11:50
Reactor Program
LUNCH 11:50 — 12:40
Idaho Isabella van DOE-NE Advanced Manufacturing 12:40-1:10
National Lab | Rooyen Methods Program Overview
. ANL Mark Messner | Rapid Qualification of New Materials 1:10-1:40
geeztsal:rr(‘:lz - Using Modeling and Simulation
and _ _ BREAK 1:40 — 1:50
Development Ur_1|verS|t.y of Ku_mar CoIdISpray Development for 1:50 — 2:20
of AMTs W|§consm / Sridharan / Coatings
Kairos Power | George Young
NIST Brandon Lane | In-situ Process Measurements for 2:20 - 2:50
Monitoring, Control, and Simulation
of AM
BREAK 2:50 — 3:00
EWI | Mark Barfoot | Additive Manufacturing Consortium 3:00 — 3:30
General Q&A / Discussion from Session 7 3:30 — 4:00
Workshop Wrap—up and Conclusion 4:00 — 4:30
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Enclosure 3
ADAMS Accession Numbers for Workshop Presentations
Session 1: ML20339A649
Session 2: ML20342A032
Session 3: ML20342A371
Session 4: ML20344A010
Session 5: ML20344A111
Session 6: ML20344A421
Session 7 (and additional presentations from Sessions 3, 4, and 6): ML20345A155

Additional presentations from Sessions 3 and 5: ML20351A159
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Enclosure 4
List of Workshop Participants

Name Organization
Sunil Acharya ANSYS

Marc Albert EPRI

Stephen Alexander ISL, Inc.
Bogdan Alexandreanu ANL

Brian Allik NRC

Lydiana Alvarado NRC

Isaac Anchondo-Lopez | NRC

Jordan Anderson 8ntarlo Power

eneration

Clinton Armstrong Westinghouse
Steven Attanasio NNL

Lee Aucott UKAEA

Meg Audrain NRC

Pajazit Avdovic

Siemens Energy

Name Organization

Ted Dahne Toshiba

Jens Darsell Pacjfic Northwest
National Laboratory

Robert Davis NRC

Mike Di Lisi Ontario Power
Generation

Matthew Di Prima FDA

Mark Dietrich Dassault Systemes

David Dijamco NRC

Paul Donavin

Alkan Donmez NIST

Daniel Drazkowski NNL

Darrell Dunn NRC

Bassem El-Dasher TerraPower

Dustin Avery

University of Alabama

Laila EI-Guebaly

University of Wisconsin

Idaho National

James Eliou

NNL

Jonathan Emery

Giovanni Facco NRC

Carolyn Fairbanks NRC

Adam Falcone Naval Reactors
Shaw Feng NIST

William Ferrell AMS Corporation
Kevin Field University of Michigan
Eric Focht NRC

Richard Fonda NRL

Steve Frankl NRC

Marsha Bala

Laboratory
Mark Barfoot EWI
David Beaulieu NRC
Paul Beer Curtiss Wright
Jay Bennett NASA
Michael Benson NRC
IAigo Bolado
Dawn Bosco BPMI
Anna Bradford NRC
Jonathan Braisted NRC
Nicole Brown U.S. Navy
Hayden Brundage NRC

Kathryn Franks

Bechtel Plant
Machinery, Inc

Frederick Brust

Engineering Mechanics
Corporation of

Columbus
Mike Burke EPRI
Dirk Cairns-gallimore DOE
Bob Caldwell NRC

Thomas Capobianco

James Carr

Canadian Nuclear

Brian Frew GE

Lee Friant Exelon

Travis Fritts BWXT

Raymond Furstenau NRC

Daniel Galicki BWX Technologies

David Gandy EPRI

Adam Garofalo U.S. Navy

Michael Gilbert Ontario Power
Generation

Bill Glass Pacific NW National Lab

David Glenn BWX Technologies

William Golumbfskie

Naval Surface Warfare
Center, Carderock

Hipo Gonzalez NRC
Paul Goodwin UKAEA
Michael Gorelik FAA
Carlo Grassucci BPMI

Dominion Engineering,

Laboratories
Harold Carter NNL
Yiren Chen ANL
Minghui Chen |kJ/lniv.ersity of New
exico
Alex Chereskin NRC
Andrew Chern BWXT
Ganesh Cheruvenki NRC
Jason Christensen Idaho National Lab
Shannon Chu EPRI
Arne Claes ENGIE
William Cleary Westinghouse Elec.
Alyson Coates ORNL
Keith Consani NIST
Sam Cordner NASA
Nicolas Correa UKAEA
Jessica Coughlin NNL
Ted Coulter TVA

David Gross Inc

Mark Guthrie Curtiss-Wright EMD
Jonah Haefner U.S. Navy

Evan Handler U.S. Navy

Joel Harrison PNNL

Alex Hashemian AMS Corporation
Matt Hauser NNL

Shawn Heath Framatome
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Name Organization

Greg Hersak Canadian_NucIear
Laboratories

David Herzog Naval Nuclear Lab

Takehisa Hino Toshiba

Matthew Hiser NRC

Allen Hiser NRC

Keith Hoffman NRC

Michael Holmes Westinghouse

Marc Horner Ansys

Christopher Hovanec DOE

Susan Hovanec U.S. Navy

David Huegel Westinghouse
Richard Huff ASTM International
Shane Hughes Toshiba
Amy Hull NRC
Alex Huning ORNL

. Precision Custom
Brian Hunt

Components, LLC

Keith Hustosky

Bechtel Plant
Machinery, Inc.

Michael Ickes

Westinghouse

Raj lyengar

NRC

Richard Jacob

PNNL

Mahdi Jamshidinia

ASTM International

Amanda Jenks

Dominion Engineering,
Inc.

Francis Johns

Emirates Nuclear
Energy Corporation

Kyle Johnson

VRC Metal Systems

Al Jones NIST
Colin Judge INL
Tom Jungling BPMI
Kevin Jurrens NIST
Moritz Kaess University of Stuttgart
Raijib Kalsar PNNL
Hitachi GE Nuclear

Junya Kaneda E

nergy
Christopher Kantzos NASA
Y Kata Toshiba
Hyunwoong Ko NIST
Tatsuro Kobayashi TEPCO
Mageshwari PNNL
Komarasamy
Patrick Korzeniowski U.S. Navy

Michael Kottman

ASTM International

Markus Kotzanek

Framatome GmbH

Michelle Koul US Naval Academy
Jason Lambin Crane Nuclear
Hilary Lane NEI

John Lane NRC

John Lareau PNNL

Steven Lawler

Frazer-Nash
Consultancy

Doris Lewis NRC
Meimei Li ANL

, Southwest Research
Shengyen Li

Institute
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Name Organization
Bruce Lin NRC
Jennene Littlejohn NRC

Nathan Livesey NAVSEA

Structural Integrity

Christopher Lohse A .
ssociates, Inc.
Shanlai Lu u.s Nuple_ar Regulatory
Commission
Yan Lu NIST
Sarah Luna NASA
Louise Lund NRC
Tim Lupold NRC
Shah Malik NRC
Mohammad Masoomi ANSYS Inc.
MPA University of
Uwe Mayer Stuttgart
Lauralyn McDaniel ASME
Brian McDermott TVA
Travis McFalls BWXT
Matthew McMahon U.S. Navy
Mike McMurtrey INL
Bob McReynolds Kairos Power
James Medoff NRC
Teresa Melfi Lincoln Electric
Nate Mentzer NRC
Mark Messner ANL
Michael Miller ANSYS
Paul Miller ANSYS
Frank Mischler Hitachi America, Ltd.
Tesfaye Moges NIST
Robert Montgomery PNNL
Shawn Moylan NIST

Aaron Nardi

VRC Metal Systems

Steve Nardone

ENGIE

Alderson Neira

Proto Precision Additive
LLC

Scott Nelson UT-Battelle
Charles Nguyen U.S. Navy
Wallace Norris PNNL
Carol Nove NRC
Richard Novotnak BPMI
Scott Novotny NAVSEA
Mark Nutt PNNL
Robert Oelrich PNNL
Tara O'Neil PNNL
. Tokyo Electric Power
Ichiro Ono .
Company Holdings
Jeff Otterstetter PPI
George Pabis NovaTech
Yiming Pan SWRI
Vincent Paquit ORNL
Dong Park NRC
. Westinghouse Electric
Arash Parsi Co LLC
Eternity Perry AMS
Cecile Petesch CEA

John Pfabe

Westinghouse Electric
LLC
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Ed Pheil Elysium Industries USA
Jeff Poehler NRC
Dave Poole Rolls-Royce
Steven Pope ISL, Inc.
Daniel Porter FDA

Toshiba America Energy

Jim Powers

Systems
Bill Press Rolls-Royce
louri Prokofiev
Matt Prowant PNNL
Patrick Purtscher NRC

VTT Technical Research

Pasi Puukko Centre of Finland Ltd
. Toshiba America Energy
J. Quinn Systems
Amarendra Rai UES Inc
. . The Ohio State
Antonio Ramirez . .
University
George Rawls Sa\{annah River
National Lab
Scott Read CNL
Eric Reichelt NRC
Justin Rettaliata NAVSEA

Gustavo Reyes

Idaho National Lab -
BEA

Stephen Rhyne

NuGen

Brandon Ribic

America Makes

Jacob Rindler

The Ohio State

University

Allen Roach INL

Jennifer Robinson Naval Nuclear
Laboratory

Ken Ross PNNL

David Rowenhorst NRL

David Rudland NRC

Ryann Rupp Idaho National
Laboratory

Michael Russell ORNL

Hideaki Sadamatsu Hitachi-GE Nuclear
Energy, Ltd.

Sujit Samaddar USNRC

Eric Sansoucy Canadian_NucIear
Laboratories

Raymond Santucci

US Naval Academy

Alyssa Schneider

NRC

Mohsen Seifi ASTM

Jennifer Semple U.S. Navy

lymari Sepulveda NRC

Sam Sham Argonne National
Laboratory

Jeff Simmons

Toshiba America Energy
Systems Corporation

Army Research

Matthew Siopis Laboratory

. Naval Research
Gregory Smith Laboratory
Laura Smith NRC

Kumar Sridharan

University of Wisconsin
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Name Organization
George Stopyak NNL

James Stouch

Precision Custom
Components, LLC

Amanda Stutzman

Penn State University

John Sulley

Rolls-Royce

Ben Sutton

EPRI

Yusuke Suzuki

Toshiba America Energy
Systems Corporation

Nicole Tailleart

NRL

Norihiko Tanaka

Toshiba Energy
Systems & Solutions

Corporation
Robert Taylor NRC
Kurt Terrani ORNL
Kim Tran NSWCCD
Austin Travis General Atomics
Robert Tregoning NRC
Elissa Trueman NSWC Cardercok
John Tsao NRC
Caroline Vail NSWC Carderock

Brian Van Luik

Curtiss Wight-EMD

Isabella van Rooyen

INL

Luisa Vener

NNL

Matthew Verrier

Department of Energy

Jan-Albert Viljoen

NRG

Jillian Vlah BPMI
Jay Wallace NRC
. Oak Ridge National

Yanli Wang Laboratory

Albert Wavering NIST

Chris Wax EPRI

Johannes Weiser evobeam GmbH

Doug Wells NASA

Martin Werz MPA Stuttgart

Brian West NASA

Tressa White Naval Nuclear
Laboratory

Dan Widrevitz NRC

Chris Wiltz Framatome

Paul Witherell NIST

Brian Wittick NRC

Udi Woy Nuclear AMRC

Matt Yagodich BPMI

James Yang Ansys

Mark Yoo NRC

Austin Young NRC

James Zess MCHX Technology

Xuan Zhang ANL




