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Nuclear Science User Facilities — Expanding Value to
Fundamental Research Data

* NSUF program has awarded over 800

user projects awarded since 2007 raTENOrs
Publications
- Large investment to advance the Mostlaimon
fundamental and applied understanding of B¢ vigple IcEberg!
nuclear energy technologies
* Yet most of the data is not widely Eféﬁclﬁ;”z:,ndg
available, stored on local systems, and reports
has limited reproducibility.
 NSUF sees an opportunity to expand Unpublished
access to fundamental research data to scientific data

support re-use and long-term storage
through the Nuclear Research Data
System (NRDS)

Image adapted from C. Rowan et al., NETL (2022)
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Nuclear Research Data System (NRDS)

Two sites for appropriate data 1. Private NRDS portal
transfer and sharing 2. Public Facing System

Long-term data storage and preservation

- HPC capabilities at Idaho National

Integrated resources Laboratory
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Data Storage and Sharing within NRDS

» Not applicable to any
I (f\\) competed, active, or
under evaluation NSUF

’ ﬂ d user access projects.
mm

L

Data generated at NSUF Data will eventually be v Proposed consideration

partner facilities will be transitioned to the for future user access

uploaded to the private public-facing domain of opportunities - to be

NRDS portal NRDS implemented in close
coordination and with

- Helps to facilitate common data additional upfront

formats between facilities communication with user

- Allows a consistent approach Community

for users work and engagement
with NSUF
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Proposed Data Access Implementation

- m

Exclusive access to data when: Public access to data when:

- Project is active - Project is no longer active

- Data is actively being used by the project - Data is not in use by the project team

team with the intent to publish - An appropriate exclusivity period has
lapsed
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NSUF Users with 1, 2 or 3 Awarded RTE Projects

180 169 (77%)
160

140
120
100

80

60

41 (19%)

# RTE Principal Investigators

40

20 10 (4%)

1 2 3
# RTE Projects
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Completion Reports Submitted (FY20 - present)

180 169
160

140
120
100
80
60
40
20

39 (23%)

30
19 (23%)

14 (47%)

# Completion Reports Needed/Submitted

1 2 3
#RTE Projects per User

m# RTE Projects  m# Completion Reports Submitted
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Ideas?

Period of Exclusivity Discussion € &%

Thoughts?

 Exclusivity for 6 months after RTE physical work is
complete, then:

— If a completion report is submitted and
accepted, data will be released in 2 years

— If a completion report is submitted and
accepted and papers are being drafted or
publications pending, data release will be
delayed after consultation with Pl and after
publication is released

* If no completion report is submitted within 6
months, data will be released
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NRDS Portal m NRDS

« Site for registered NSUF Pls or co-Pls  Public science data gateway

users * No password required

* Requires NSUF account to sign in « Use of FpAlIRe for data allowing for

* Workspace for data uploads to allow data to be:
for project user collaboration — Downloaded
» Place for datasets metadata — Previewed

Puwc— Enhanced through Al
i it © iit & [Q

Ohttps://nrds-portal.inl.qgov/ Ohttps://nrds.inl.qov/
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https://nrds-portal.inl.gov/
https://nrds.inl.gov/

HPC Enclave

:\:ZNR 5 f.--""‘_‘.L rf_..--.,-\
W/ Portal chfmur; 1:t'.l Analysis
P
. h"
~ Create one cohesive (N RDS
nf dataset folder within a
project for files
Add/edit metadata )
S ‘II =3 === Embargo date passes Al Analysis
e - o
J/ Upload files for dataset ' x|
;o ( ' onto NextCloud A HL Jad View other datasets
F N ! I -+
I ". | I
.\ | ! T Submit Dataset for re'.,lrl':-:-w - Final approval is made o
\ f ¢ \ i | l in coordination with PI Search for similar datasets
S L N, 4 W * and NSUF Director
Uploaded @ pmr A
oy ther Denied Approved

Contadiners
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NRDS Portal

* Collaborative space
* Metadata collection

Show 10 v entries Search:

- Embargos will be enforced L

Characterization of the Microstructures and Mechanical Properties of Advanced Structural Alloys for Radiation Service: A Comprehensive Library of ATR

t t i 7 NSUF 08-139 rradiated Alloys and Specimen Takuya Yamamoto 2016-03-27 0

[T NSUF 18-1157  Understanding the mechanism for mesopore development in irradiated graphite by high resolution gas adsorption measurements (N2 and Kr at 77 K) James Spicer 2021-01-08 0
[T NSUF 18-1590 3D Microstructural Assessment of Irradiated and Control U-10Zr Fuels Jonova Thomas. 2021-01-08 0
. .

. D O I S WI | I b e a u to m atl Ca I Iy [7 NSUF 19-1635  Atom probe tomegraphy study of the fuel cladding chemical interaction (FCCI) layer in irradiated U-10Zr fuel with HT-9 cladding Xiang Liu 2021-01-14 0
[T NSUF 19-1666  Nanocindentation of Phases in Irradiated and Control U-10Zr Fuels Maria Okuniewski 2024-05-09 0

C re ate d fo r e a C h d a ta S et [T NSUF 19-2844  Multi-Modal Serial Sectioning and Synchrotron Micro-Computed Tomography Analysis of High Burnup Nuclear Fuels Alejandro Figueroa 2024-05-09 0

[ NSUF 20-4118  Tritium Permeation from High Temperature Flibe under Neutron Irradiation Lin-wen Hu 2022-04-14 0

Showing 1 to 7 of 7 entries Previous 1 Next

* Allows drag and drop for files

* The project Pl and NSUF
review team will both have to
either approve or reject

dataset before it is published
to NRDS

e ¢
| .
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All users’ view

m Datasets

Filter by Status ~ Show| 10 v |entries Search:
) Adding
. Embargo i
o Under Title Project Date Status Creator
Review
o Needs Renort Files NSUF 08-139: Characterization of the Microstructures and Mechanical Properties of Advanced Structural Alloys for 20160327 Jeremy Add
Revision > Radiation Service: A Comprehensive Library of ATR Irradiated Alloys and Specimen hal Sharapov Files
) Completed
Mesopore : ) o ) ) i )
o Live images for NSUF 18-1157: Understanding the mechanism for mesopore development in irradiated graphite by high resolution 2021.01.08 Jeremy Add
e Al 2091-01-14 gas adsorption measurements (N2 and Kr at 77 K) Sharapov Files
Research NSUF 19-1635: Atom probe tomography study of the fuel cladding chemical interaction (FCCI) layer in iradiated U- 2021.01-14 Bradlee Add
Create Dataset files 10Zr fuel with HT-9 cladding o Rothwell Files
. Irradiation " i : : - Jeremy View
Review ) NSUF 20-4118: Tritium Permeation from High Temperature Flibe under Neutron Irradiation 2022-04-14 Completed
Files Sharapov Files
Datasets
A I NSUF 20-4118: Tritium Permeation from High Temperature Flibe under Neutron lrradiation 2022-04-14 NeeFle: Jeremy A_dd
Dataset 2 Revision Sharapov Files
. Analysis NSUF 19-2844: Multi-Modal Serial Sectioning and Synchrotron Micro-Computed Tomography Analysis of High i Bradlee Add
2024-05-09 Adding .
v Report Burnup Nuclear Fuels Rothwell Files
nras € =

. _
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Pl’s view

Home / Review

Datasets Waiting for Approval All Datasets

Datasets Waiting for Approval
Click on the title of a dataset to review it
Show | 10 +~ | entries Search:

Home / Reviewers Page / Display Dataset
+ Uploaded Upload

i pare TEM Characterization of Neutron Irradiated
TEM Characterization of :esr?;;egcfliiﬁng Eigléhzig::otron Review H fAI 3 'AI C 0 m pos ite S pe Ci m e n S

Title Project

Bradl 2025-02-
Neutron Irradiated HfAI3-Al  Micro-Computed Tomography Rra:h ee” 25 Dataset Status:
othwe :
Composite Specimens Analysis of High Burnup Nuclear Information
Fuels

. ’ ) Project Association:
Showing 1 to 1 of 1 entries Previous 1 Next

NSUF 19-2844 - Multi-Modal Serial Sectioning and Synchrotron Micro-Computed Tomography Analysis of High Burnup Nuclear Fuels

Pl: Alejandro Figueroa

Uploaded On:
2025-02-25

Uploaded By:
Bradlee Rothwell

Description:

Particles comprised of a thermal neutron absorbing material (HfAI3) are dispersed in a metal matrix material with high thermal conductivity
(aluminum) to conduct the heat...

)

: b |
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Dataset Fields

Title A descriptive title that the dataset
will be released as on the main
NRDS website.

Description Some useful information about the
data, similar to a project
abstract.

The device(s) used to
collect/generate the data, including
any model numbers.

Tags Keywords that describe the dataset
and will be able to be used as filters.

License The copyright license this dataset
will be released under.

Project Association The project that this data was
collected as part of and funded by.

Embargo Expiration The date the data associated with

this dataset will be released for the
public.

The author(s) of the dataset to be

listed on the main NRDS website.
Statement of Credit The statement that others will use to

give you credit for/cite your work.

Dataset DOI If no DOl is entered, NRDS will
automatically generate one and
email it to you.

INL/CON-25-83987

Explanation

Yes

Yes

No

No

Yes

Yes

No

No

Yes

No

Home / Create dataset

Create Dataset
Add Details

eg. A descriptive title

Description:

eg. Some useful notes about the data

Instrument:

Instrument used to collect data

Tags:
P ate tags with commas

eg. economy, mental health, government

License:

1K Onan Government | irancs (OVGIY

4 //)
4 -
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Uploading Files — Website App

File Browser

m Allfiles = M Alifiles >  NSUF 20-4118 - Tritium Per on from High Temperature Flibe under Neutron Irradiation > 2024 NSUF User Development Worksh... + New

& Personal Files
49 Recent

% Favorites

N

No files in here

Upload some content or sync with your devices!

B Deleted files
G 08 used

¢ Files settings

Retumn to Projects | Return to NSUF 20-4118's Datasets

INL/CON-25-83987
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oading Files — NextCloud App

=B % + | Mextcloud

Home Share View

Cut ><
Copy path
Pinto Quick Copy Move Copy Delete Rename New
access #] Paste shortcut | ¢ to - falder
Clipboard QOrganize
« « 4 @ » Nextcoud »
~
MName Status

3 Quick access

> e Nextcloud

@ OneDrive - Idaho Naticnal L

v B This PC
¥ 30 Objects
I Desktop
= Documents
4 Downloads
b Music
&= Pictures
1 Videos
Windows (C:)
=~ ROTHBH (\FSGPYHOME)

b Network

O Linux

13 items

2024 NSUF Annual Program Review

2024 NSUF Users Organization Annual M...
NSUF 08-139 - Characterization of the Mi...
NSUF 18-1157 - Understanding the mech...
NSUF 18-1580 - 3D Microstructural Asses...
NSUF 19-1635 - Atom probe tomegraphy...
NSUF 19-1666 - Manocindentation of Phas...
NSUF 19-2844 - Multi-Medal Serial Sectie
NSUF 20-4118 - Tritium Permeation from ...
.nextcloudsynclog
.sync_be7ded82ed79.db
.sync_be7ded82ed79.db-shm
.sync_be7ded82ed79.db-wal

@

[

3
]

©

INL/CON-25-83987

) New item ~ A Open + Select all

1 | Easy access ~

Mew

v

Properties
- @ History = Invert selection

Edit Seled none

Qpen Select

Date medified Type Size

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
Text Document 0KE
Data Base File
DB-5HM File

DB-WAL File

v O

Search Nextcloud

—
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NRDS Portal NRDS

s N\

On Premise
Storage . =

—————

7 = - > N~ S
Account Login /* NRDS \
I
%W HPC Enclave J| /
N\ //
~ ~ P e

o - — -

Sawtooth Bitterroot
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. @ Citrix Workspace Q Search Workspace
NRDS Portal Hypervisor
e Apps
(coming soon) 3 "
g “ 7 v o
 Will allow HPC access via Citrix R e
Hypervisor which will include: ‘ar ot t@
Lo sacaoes Q L
— Virtual Windows desktops D e S o

— Direct access to GPUs

— Access to run software such as
Avizo and VGStudioMax

All data available to the user is
accessible here

Only users within the specific project
can view or use the data for the

project
Access to Al Models

CESDED DD Cme

INL/CON-25-83987

Favori tes
7 Categorie
Business an d
Productivity
101

BBBBBB

ISUF
[

......
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NRDS Public Domain

Guidelines
* NRDS will
o Ll submit to LRS
releasable data e aluated ) Norrtl-INI? -, Suﬁ‘::]ﬁta;g .\ Will be reviewed
SUVEESE « If no response, vapuuabl?c R e P s NSUF er i
input all data will be T - or their program including export
deemed i‘?\stituti on's office control review
ElEeElle policies and
procedures

Data
slol=iifelngl | On NRDS after
S\l Eher embargo (TBD)
public

NSUF Director will
Bli=leileld review every
Vs dataset

MNuclear Research
Data System

INL/CON-25-83987 Q 'ISI.Ir e e




NRDS.inl.gov

Datasets Organizations Projects Abo

Welcome to NRDS Search data
The Nuclear Research Data Search (NRDS) site is a public-facing, long-term data
storage solution and science data gateway featuring integrated compute resources E.g. nuclear energy

such as artificial intelligence enabled hardware, and access to graphics processing
units (GPUs). Operated out of the US Department of Energy Office of Nuclear
Energy's Nuclear Science User Facilities (NSUF) program, NRDS takes publicly
funded data from NSUF research and makes it accessible to the public without
requiring a paywall or account and ensure all data meets the pFAIRe criteria.

Advanced Test Reactor

Current Al Analysis Features

Super Resolution - Low resolution to high resolution photos
Activity Detection - Locating temporal activities within a video
Dislocation Segmentation - Segment dislocation loop and line defects in an image

About NRDS

CKAN Association

The data at this site comes from research conducted through the U. S. Department of Energy’s (DOE) Nuclear Science User Facilities (NSUF)
program. The data provided at this site is for information only and is not provided for any particular purpose or use. Neither the U. S. Government
nor any agency thereof (including DOE), Battelle Energy Alliance, LLC (BEA), nor any other entity makes any warranties, representations, or
guarantees, express or implied, regarding the data provided at this site, including, without limitation, that the data is fit or safe for any use or
purpose or that its use would not infringe privately owned rights. Neither the U. S. Government nor any agency thereof (including DOE), BEA, nor
any other entity associated with DOE’s NSUF program assumes any legal liability or responsibility for the accuracy, completeness, or usefulness
of any data on this site. Reference herein, if any, to any specific commercial product, process, or service by trade name, trademark, manufacturer,

or otherwise does not constitute or imply its endorsement, recommendation, or favor by the U. S. Government or any agency thereof (including
DOE), BEA, or any other entity.

Vulnerability Disclosure Program

_— .
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NRDS FpAIRe Data

 Findability

- DOI Links, tags, search
* Peekable

— pdfs, excel, txt, images, videos
 Accessibllity

— Licensing attribution
* |nteroperable

— NRDS Portal collaboration
* Reusable

- 1.2 PB storage initially
- Extensible

INL/CON-25-83987

A / Datasets

Y Organizations

NSUF - @

Idaho National Laboratory - @)

V¥ Projects

NSUF 14-505:... - @)

NSUF 15-CINR-8242.... - @
NSUF...- @

NSUF...- @

NSUF 21-4280:... - @

Y Tags

TEM-@

Final Report - @
HIAI3 - @

Irradiation Testing - @)
MA956 - @)

ops- @

STEM-@

Workshop - )

¥ Formats

POF- @

JPEG- @

TIFF - @

Organizations Projects About

8 datasets found Orderby: Relevance v

TEM Characterization of Neutron Irradiated HfAI3-Al Composite Specimens

Particles comprised of a thermal neutron absorbing material (HfAI3) are dispersed in a metal matrix material with high thermal
conductivity (aluminum) to conduct the heat...

[
Focused lon Beam Tomography of Alloy 617 Corroded in Molten Chloride Salt

Materials qualification of reactor structural materials is a critical step in rapid implementation of advanced nuclear reactor
technologies, particularly to assess the corrosion...

2024 NSUF User Development Workshop on Irradiation Testing

Monday, May 20 — Thursday, May 23, 2024 at Center for Advanced Energy Studies at Idaho National Laboratory, Idaho Falls, Idaho.
This pilot workshop was hosted to expand the NSUF...

NSUF 19-CINR-16567 Final Report

This document serves as the final report for NSUF Project 19-16567 (Reference 1) and its supporting contracts (References 2 and 3).
It documents completion of testing of...

Atom probe datasets from neutron irradiated Fe-Cr alloys

A series of model Fe-Cr alloys containing 3-18 at.% Cr was neutron irradiated at a nominal temperature of 563 K to 1.82 dpa. Solute
distributions were analyzed by atom probe...

Transmission electron microscopy of ion irradiated ODS MA956 samples

Oxide dispersion strengthened (ODS) alloys are promising candidate materials for the next generation advanced nuclear reactors
due to their superior irradiation resistance and...

[ e T

2024 NSUF Annual Program Review

)
“TISUF
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Al Analysis

« Currently Available

— Predictive Automation of Novel
Defect Anomalies (PANDA)

— Super Resolution
— Activity Detection

« Coming Soon
— Dislocation Line Segmentation
— Anomaly Detection
— Object Detection
— Stitching

INL/CON-25-83987



Dislocation Segmentation

Dislocation Segmentation Original

Segment dislocation loop and line defects
in an image

Images will be deleted after one day of
generation. Please make sure to download
the image or else the image will have to be
regenerated

Generated label files are in the YOLO
format. Please see Ultralytics YOLO format
for more details. For this model a class
index of 0 corresponds to dislocation lines
and a 1 corresponds to dislocation loops.

B Dislocation Loop

—— 100 nm

B Dislocation Line

B Prediction Loop/Line Overla

Compare Images

INL/CON-25-83987

[

e

Dislocation

Loops: 228 Lines: 157

Download Predicted Labels
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Super Resolution

rot0625 low _res.png

Super Resolution

Low resolution to high resolution photo

Original ¥ + Upscaled V¥ 4
Images will be deleted after one day of
generation. Please make sure to downleoad
the image or else the image will have o be
regenerated

Compare Images

| .
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Super Resolution

Before
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