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The Nuclear Science User Facilities (NSUF)
Vision
U.S. leads the world in nuclear energy research with cutting edge resources.

Mission 
Coordinate a consortium of institutions to provide access, at no cost to the user, to unique 
and highly specialized nuclear research facilities and technical expertise.

Goal
Produce the highest quality research results that will impact and increase understanding of 
advanced nuclear energy technologies important to DOE-NE and support national priorities 
by adapting to the needs of DOE-NE programs, industry, and new innovative concepts. 

Strategic R&D Support
Provide mechanisms for research organizations to collaborate, conduct irradiations and 
post irradiation analyses, and utilize high performance computing at facilities not normally 
accessible to these organizations. 



The Nuclear Science User Facilities (NSUF)
• Established 2007 as US DOE Office of Nuclear Energy first & only user facility
• Founded at Idaho National Laboratory initially intended as a single institution user facility. 

INL remains lead and primary institution

• NSUF operates as typical US user facility (no cost to user, competitive proposal processes, no 
support or travel funding to users) but also some unique aspects

Unique aspects of NSUF 
 Consortium of facilities/capabilities, not single institution 

9 Universities + 3 in CAES, 8 National Laboratories, 1 industry partner
 NSUF offers multiple capabilities to a single scientific area:

Irradiation effects in nuclear fuels and materials.
 Projects can last many years or be short duration.

Largest projects include design, fabrication, transport, irradiation, PIE, and final disposition.
 No base funding to facilities.

Funding to facility is for project cost and is fully forward funded.
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Pending Capability Additions:

Texas Austin: Prompt Gamma 
Neutron Activation Analysis 2023

Penn State: Radiation Science and 
Engineering Center 2023

ANL: APS AML HEXM beamline 2024



New NSUF Partner Capabilities
Activated Materials Laboratory at the APS-U
• NSUF leadership continued collaboration meetings with 

the Argonne National Laboratory (ANL) Advanced 
Photon Source Upgrade (APS-U) Activated Material 
Laboratory (AML).  

• NSUF funded construction of the AML in FY2022 as part 
of the APS-U project.  

• The collaboration is planned to provide access to NSUF 
users at the High-Energy X-ray Microscope (HEXM) 
beam station for irradiated fuels and materials 
research.  

• This capability is planned to be ready for users at the 
start of FY2025.

Pictures courtesy of ANL APS-U



New Partner – Penn State University Reactor Facility
Radiation Science & Engineering Center

Neutron Beam Laboratory
Five new core neutron beam ports provide seven new 
neutron beam lines for the beam experimental facilities.  
• BP#1 is an epithermal neutron beam facility 
• BP#2 is thermal beam that will be used for exploratory 

research projects
• BP#3 is designated for neutron transmission projects 
• BP#4 is dedicated for Neutron Imaging Facility 
• Cold Neutron Beam port.  (three beam lines)

The PSU SANS facility will have three overarching themes:
• Materials under extreme conditions (e.g., nuclear 

fission/fusion materials, radiation hardening, corrosive-
resistant materials, etc.)

• Design of complex soft and hard matter (e.g., glassy 
metals, non-crystalline solids, porous metals, natural 
biopolymers, radiation-hardened high-entropy alloys, 
and electronic materials)

• Dynamics of biological matter (e.g., cell-material 
interactions, protein-surface interactions, neuron cell-
water interactions)

“The addition of new neutron beam port facilities including a Small Angle 
Neutron Scattering (SANS) instrument that is donated by The Helmholz-Zentrum 
Berlin (HZB), time-of-fight neutron depth profiling, new prompt gamma 
activation analysis system, and new neutron imaging system in the existing RSEC 
capabilities, will expose students to a range of important applications.” 

https://www.rsec.psu.edu/



New Partner – University of Texas at Austin Reactor
Nuclear Engineering Teaching Laboratory

Prompt Gamma Neutron Activation 
Analysis Capability

The UT PGNAA facility is currently being used to:
• assay boron concentration for an ONR research 

project,
• measure hydrogen content in steel for correlation 

to stress cracking phenomena, and
• determine mercury content in scale and corrosion 

layers inside steel pipe. Hydrogen concentrations 
less than 20 ppm in steel have been measured to 
date.

Plans for PGNAA Upgrades:
• automated (sample) motion controls
• shielding optimization
• environmental chamber for reduction of humidity 

(in progress)
• development of fluorine-based neutron (detector) 

shielding (in progress)
A proposal to acquire equipment supporting cross 
calibration for measurements of hydrogen in metal is in 
review.

“Researchers, scientists and engineers from universities, 
national laboratories and private industry performing research 
on failures related to corrosion and process-contamination of 
materials applicable to advanced reactor fuel and/or advanced 
reactor materials.”

https://nuclear.engr.utexas.edu/netl
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The Nuclear Science User Facilities

Projects are selected through open competitive proposal processes
 Rapid Turnaround Experiments (RTE, 3 calls/year, limited $$, executed within 9 months)
 Consolidated Innovative Nuclear Research (CINR FOA, 1 call/year)

Projects include design, analyses, fabrication, transport, irradiation, disassembly, PIE, disposition
Possibility to also receive user R&D funding on limited number of work scopes 

• Proposals welcome from university, government laboratory, industry, and small business researchers. 
• Only non-proprietary projects accepted. All awarded projects are fully forward funded.

Neutron Irradiation + PIE $0.5M - $4.0M ≤7 years

Neutron Irradiation only up to ~$750K 3 years

PIE only up to $250K 3 years

Ion or Gamma Irradiation + PIE up to $250K 3 years

Ion or Gamma Irradiation only up to $100K 3 years

Beamlines at other user facilities 3 years



NSUF Projects 
Summary

FY 2007 – FY2023
 67 CINR type projects executed
 35 CINR type projects currently ongoing
 525 RTEs executed
 71 RTEs ongoing

702 total projects awarded
 427 projects to 55 US universities
 210 projects to 8 national laboratories
 29 projects to 12 industry
 36 projects to 13 international
 Total NSUF Access Award Funding: 

$123MM

* Data valid through 
6/30/2023







CINR Awarded Projects FY 2015 – FY 2022

Graphics created by Simon Pimblott

Note, the remaining 1% is for gamma irradiation of seismic dampers (FY2022)



CINR Awarded Projects FY 2015 – FY 2022

Graphics created by Simon Pimblott



NSUF Productivity and Impact
• Calculated by calendar year, not FY
• Total NSUF publications through CY2022: 725
• Increase in RTE awards through FY 2019.

• Total NSUF citations: 7680 in 5407 citing articles
• H-index score of 40 (score of 32 to 9/2021) 
• Journal of Nuclear Materials is the top journal for NSUF.   

Data generated and graphics created by Simon M. Pimblott



• Annual Report and Fact Sheets
• Messaging

• Newsletter, Articles, Emails
• Meetings, Presentations, and 

Conferences
• Creating metrics, engagement 

plans
• Branding Refresh

Communications and 
Community Outreach



New Website: NSUF Research

The new Research site replaces the old Proposal and Infrastructure sites with a 
unified portal experience

Integrates multiple sources of data into a single master record improving accuracy 
and reliability

Links between Proposals, NEID, NFML, and Publications have been simplified and 
improved dramatically

User experience improvements enhance the convenience and utility of existing 
systems while providing new capabilities for scalability and feature development

Research supported by the NSUF is easier to propose, manage, and communicate to 
site users



The NSUF Nuclear Fuels and Materials Library

The NFML is the largest global open archive of high-value 
irradiated fuels and material from test, commercial, and 
decommissioned power reactors, and valuable donations from 
other sources. 

Most samples in the library have been neutron irradiated:
EBR-II (INL), ATR (INL), HFIR (ORNL), FFTF (Hanford/PNNL), 
José Cabrera Nuclear Power Station, commercial NPP (TBD)

A smaller number were proton irradiated:
• LANSCE (Los Alamos National Laboratory)

In past years, NSUF was in acquisition mode.  
      Now we are in curation mode.

Future plans include:

• Forming a working group to inform new acquisitions. 

Tied in with UK collaborators.

• Planning for specific irradiation campaigns to 

populate the NFML with desirable material.



International Collaborations – NSUF ATR Project

NIFT-E “Neutron Irradiation as a Function of Temperature – Experiment
Strategic Objectives
• Explore sharing of nuclear facilities between US and UK
• Further nuclear energy research collaboration

Technical Objectives
• Capture effects of neutron irradiation as a function of temperature 

on dose on nuclear graphite and on alumina-forming austenitic 
(AFA) steels

• Targets microstructure and mechanical property plus corrosion 
behavior 

Stakeholders
• US: NSUF plus INL, PNNL, Purdue University, Westinghouse
• UK: NNUF plus UK NNL, Univ. of Manchester, Univ of Oxford, 

Univ. of Sheffield, UKAEA



Specimens &  Capsules
Alumina-Forming Alloys

GA05 SA
GA05 HT

GA05 20Ni SA
GA05 20Ni HT

AISI Type 304L SS
3 µm Al2O3 coated

AISI Type 304L SS
1.5 µm FeCrAl 1.5 µm Al2O3 coated  

Miscellaneous Material
Oxide-Coated F/M Steels

3µm Al2O3  coated

Oxide-Coated F/M Steels
1.5 µm FeCrAl 1.5 µm Al2O3 coated

Adv Mfg Grade 91

HEAs
Hetero Nano-composites

Graphite
IG110
HOPG
IPyC

NBG18



International Collaborations – NSUF NFML

Harvesting Activities
Decommissioned Halden Reactor Project (Norway)

 Continued effort to transfer title to and ship stainless steel samples from Norway to the INL

 Part of a funded HRR irradiation that did not undergo post-irradiation examination

 Title Transfer between the Institutt for Energiteknikk and the USDOE is under review

 Shipping and Transportation arrangements are underway

 Samples will be brought to the INL, added to the NFML, and made available for NSUF users and/or 
DOE-NE programs.



International Collaborations – NSUF NFML

DOE Program-to-Program Transfer
CRADA -  Ki-Jang Research Reactor (KJRR) 
Fuel Assembly Irradiation

 Primary purpose of the campaign was to provide data about the 
irradiation performance of the KJRR fuel assembly.

 Korea Atomic Energy Research Institute (KAERI) fabricated the KJRR fuel experiment and shipped to the INL 
to be irradiated in the ATR, PIE in the HFEF, and as-Run irradiation conditions analysis performed.

Lead Test Assembly

Fuel Plates

 U-7Mo dispersed in Al-Si matrix, Al-clad fuel plates   
(2017 CRADA included title transfer to DOE-ID)





Additive / Advanced 
Manufacturing

CINR Awarded Projects
Focus on Key Technologies and Understanding

CINR Awarded Projects table created by 
Lindy Bean



Advanced Fuel 
Development

CINR Awarded Projects
Focus on Key Technologies and Understanding

CINR Awarded Projects table created by 
Lindy Bean



CINR Awarded Projects
Focus on Key Technologies and Understanding

Fundamentals for 
Reactor Materials

CINR Awarded Projects table created by 
Lindy Bean



Fundamentals for 
Reactor Materials

CINR Awarded Projects
Focus on Key Technologies and Understanding

CINR Awarded Projects table created by 
Lindy Bean



Fundamentals for 
Reactor Materials

CINR Awarded Projects
Focus on Key Technologies and Understanding

CINR Awarded Projects table created by 
Lindy Bean



Sensor 
Development

CINR Awarded Projects
Focus on Key Technologies and Understanding

CINR Awarded Projects table created by 
Lindy Bean



Computational Model Development and Validation

CINR Awarded Projects
Focus on Key Technologies and Understanding

CINR Awarded Projects table created by 
Lindy Bean



CINR Awarded Projects
Focus on Key Technologies and Understanding

CINR Awarded Projects table created by 
Lindy Bean
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