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1. Gather Data on Nuclear Sl
Energy R&D Capabilities Data

2. Estimate Near, Mid and
Long-term R&D
Directions

New Nuclear

3. Use these to perform Acquisitions Energy R&D
and Partners Direction
gap analyses for
Nuclear Energy R&D.

4. Assist funding decisions
and incorporate the
results into the NEID. Gap

Analyses
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B Resource for a variety of the "R » . “‘I
nuclear energy groups: . = N

* Nuclear Energy Research Community

— Aiding their search for capabilities on
current or future projects

* Office of Nuclear Energy

— Aiding in infrastructure investment
decisions

* NSUF Technical Leads

— Aiding in the search for the best and
most cost effective capability available
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Intl. Industry, 7

U.S. University, 51
Intl. University, 7

Intl. Government, 34

U.S. Government, 30

U.S. Industry, 22
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ABOUT US

USERS ORCANIZATION

- Users Meeting

s What to expect at this one-of-its-kind wo

CALL/SOUCITATION
INFORMATION

MY NSUF
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# Home
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~ Map @
% Drowects/Mat Name Idaho National Laboratory . »
- F =2 aterials
Owner Type Dept of Energy !L +v o
Q Searct ¢ State Idaho e o
Country Unted States of Ameanca Aok
o A Agreement State No Caldwell Q
c8oise volley
Website hetps Siwwwind.gov v A L Idaho F
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Q View All Instruments  MIoBUment A
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ATR Reactor
AL Hot Cell, Post-wradiation Examination
ATR.C Reactor
ATRGF Gamma/Neutron lrradator
BTC Technclogy Testing
BCTC Radio-chamistry
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@ Instruments
Institution Idaho National Laboratory @
Name Advanced Test Reactor (ATR ) Abbr Name Type
e T
Ballding RA210 Video Probe (boroscope) Dimensional
Primary Type Reactor
Core Functions  Advanced Fuels and materials iradiation. Water-cooled, high-flux test reactor. Instron Tensile Tester Mechanical Properties
Unique Functions Five in-pile pressurized water !oops currently provide prolo(yplc PWR condi(igps (pre§sure. NRAD MEC Neutron Radioaraphy: Eacility Macroscopic Imaging
temperature, flow, water chemistry) for fuel and material samples with the ability to tailor the neutron
flux to meet desired conditions. Each loop has a full range of instrumentation capabilities. Two of the ATR FFSC ATR Fresh Fuel Shipping Cask Cask
five loops have transient testing capabilities. There are proposed plans to reactivate a sixth water
loop. The ATR has a capacity for up to nine water loops. ATR-GF Gamma Facility (ATR Canal) Gamma/Neutron Irradiator
Hotwork Facilities HFEF — )
Support Equipment MFC, Test Train Assembly Facility Loop:2A Loop 24 Reactor |madiation Position
Materials Allowed beta/gamma only A(1-8) A Positions (Inboard) Reactor Irradiation Position
Sample Encapsulation none
o Qutboard) = -
Atmosphere gas/PWR A (9-16) A Positions (Outboard Reactor Irradiation Position
Commissioning Date 1967 B (1-8) B Position (Small) Reactor Irradiation Position
Recent Upgrade 2013 o )
RAM License Departirent of Enefgy B (9-12) B Position (Large) Reactor Irradiation Position
License End Date 2099 H(1-14) H Positions Reactor Irradiation Position
Docket Number 0 g ]
= 1(1.6,11,16) Positions (Large) Reactor Irradiation Position
User Facility Yes
Cost To Maintain 1.250,000 | (2-20, except 6,11,16) Positions (Medium) Reactor Irradiation Position
GAIN Partner No e .
1(21-24) Positions (Small) Reactor Irradiation Position
NSUF Partner Yes
NE Use Percentage 50 ON (1-12) OS (1-22) Quter Tank Irradiation Positions (North and South of Core) Reactor Irradiation Position
Funding Sources -« DOD
« DOE-NE
Number Of Staff 305
Point Of Contact Shawn Hill
Email shawn hill@inl.gov
State Idaho
Website URL inl.gov/research/advanced-test-reactor-research/
Data Sources « Required Assets for a NE Applied R&D Program

« Facilities for the Future of NE Research

e INLTYSPs

« DOE Facilities Inventory Draft (6.16.2014)

« |AEA Databases (RTF DB, RTR DB & Beamline DB)
Facility NSUF User's Guide
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# Home

[ Institutions

A Projects/Materials
Institution Name

Specific
“Instrument”

Advanced
Test Reactor
Gamma
Irradiation
Facility

Nuclear Science
User Facilities

Q Search < Facility Name
Name

&8 Admin < Abbreviation
Instrument Type

Lists Building

Materials Allowed
Radiological Limit
Sample Encapsulation
Atmosphere

Core Functions

Unique Functions

Primary Capability
Support Equipment
NE Objectives

Point Of Contact
Email

City

State

Phone

Data Sources

Date Of Data

Browse Institutions

Idaho National Laboratory / Advanced Test Reactor

Idaho National Laboratory €@

Advanced Test Reactor @

Gamma Facility (ATR Canal)

ATR-GF

Gamma/Neutron Irradiator

TRA-670 (ATR Canal)

alpha/beta/gamma

=1R/hr @ 30cm

none

Air

Located in the ATR canal, the Gamma Facility is an aluminum dry tube projecting from the spent fuel rack to the
top of the ATR canal. The tube contains a removable shielded plug at the top to block shine and is sealed atthe
bottom and weighted with lead. Spent fuel can be placed in the fuel grid around the gamma facility to generate
high gamma fields. The gamma facility has historically been used to determine material degradation in a high
gamma field. For example it has been used to determine effects on electronics, wire insulation, and even oil. Test
samples must fitinside an aluminum dry tube sealed at the bottom and weighted with lead to prevent floating.
The 21-foot tube has a useable inner diameter of 12.7 cm (5 inches) [or 8.9-cm (3.5-in)] and a useable length of
6 m (19 feet - 8 inches) from the top to the lead. The mid-plane of the gamma field is approximately 5.54 m (18
feet- 2 inches) from the top of the tube. During the test, the dry tube is inserted vertically into one of the gamma
grid positions. Test samples are lowered through the open end of the dry tube to the gamma field. A shield plug
caps the open end of the dry tube and shields the gamma beam emitted from the fuel elements near the lower
end of the dry tube. Radiological control surveillance is required whenever the shield plug is removed for
sample handling.

The ATR Gamma Facility, formerly designated the ATR Small Gamma Facility, is located toward the east end and
on the south side of the ATR storage canal. This is not the original EG&G "Large” Gamma Irradiation Facility, that
has been decommissioned. The gamma field is produced by placing irradiated fuel elements in grid locations
around the position where the test is inserted. The dose rate of the field produced is approximately 1E+6 R/r.,
but can be varied (5E+6 R/hr. maximum) by varying the distance of fuel elements from the test or by selecting
fuel of different gamma strengths. That intensity will fall off at the rate of approximately 5% per day as the fission
products in the fuel elements decay away. The peak field at the center of the tube was recently measured to be
approximately 2.5E+6 rad/hr. The dose rates are normally measured by using high range ionization chambers
and instrumentation. These can be lowered into the dry tube for actual counting before installing the test sample
hardware. Fuel elements can be moved from one location to another with the dry tube in place.

Gamma Irradiation using ATR fuel elements

Located in Building TRA-670 in the ATR canal.

« Supportthe current fleet of current reactors

Joe Shaw
Joe.Shaw@inl.gov

Idaho Falls

ldaho

(208)-533-4379

« Facility NSUF User's Guide

April 4, 2016
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The behavior of fuels and materials in a nuclear reactor irradiation environment is extremely complex and provides a rich field
for scientific investigation. NSUF Partner Facilities offers access to world-class capabilities to help researchers understand the
FACT SHEET complex behaviors of these fuels and materials. These include the Advanced Test Reactor and post-irradiation examination
capabilities of Idaho National Laboratory and capabilities at 87 partner facilities.

USERS ORGANIZATION DrAIUIEIS: Facilities

0 -
PUBLICATIONS
Facility a Institution Guide Materials Website
PROJECTS Advanced Materdals Laboratory alpha/betalgamma
Advanced Tes! Reactor beta/gamma oy m
CALL/SOLICITATION
INFORMATION Advanced Tranzpedation Laboratory beta/gamma only
Analytical Cheeistry Laboratory beta/gamma caly & Websile
MY NSUF
Anahtical Cheenistry Laboratory @ Materials Conter of Excollence beta/gamma caly 2 Webzite
INFRASTRUCTURE Analytical lnstrumentation Facity beta/gamma only 7 Website
Analytcal Instraments Laboratory alpha/betaigamma 2 Websiie
& DAIN WHITE
Analytcal Laboratory beta/gamma only (T Websile

Anahtical Supgeet Operations a

beta/gamma oy

ATR Critical Faclity beta/gamma onlly

Q
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Advanced Test Reactor (ATR)

daho Nauonal Laboratory, Idaho

 ONSUF

Institution
Name  Adv
Building
FACT SHEET

Core Functions Adva Fu

USERS ORGANIZATION N Auncians 70

PUBLICATIONS

PROJECTS Hotwork Facllities
Support Equipment
CALL/SOLICITATION Radiological Limit
INFORMATION Materlals Allowed
Sample Encapsulation
MY NSUF Atmosphere
Commissioning Date
INFRASTRUCTURE RACHR VPa0e
RAM License
License End Date
& DAIN WHITE
Docket Number
User Facility
User Org Web Page
0 G O Proposal Web Page
GAIN Partner
NSUF Partner
NE Use Percentage
Number Of Staft
Point Of Contact
Website URL it f ret SOV t Adv TestReact ety paf (2

User Guide

¥ Hide Empty
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Provides irradiated samples for
users to access and conduct
research through a competitively
reviewed proposal process.

The library includes over 3500
specimens as part of the NSUF

awarded research.

Materials Include:

« Steels

« Other alloys

« Ceramics

* Pure materials

* Actinides

* Fission products

INL
Legacy
materials

Volunteered
materials
from outside
the INL

Supporting
documentation
related to
samples
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B Most samples in the library have been neutron irradiated:
* EBR-Il (Idaho National Laboratory)
ATR (ldaho National Laboratory)
HFIR (Oak Ridge National Laboratory)
FFTF (Hanford Site / Pacific Northwest National Laboratory)

José Cabrera Nuclear Power Station (in negotiation)

B A smaller number were proton irradiated:

* LANSCE (Los Alamos National Laboratory)
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________ Steels Other Alloys Pure Materials

17-4 PH SS Fe-Cr Alloys Al Hf AlLL,O, Copper
304 SS HCM12-A Al1100 MgO Iron
304 SS welds HT-9 Al6061 MgO-ZrO, Ni/Cu/Nb (DC)
Super 304H MA-956 Aluminum Bronze Mg,-SnO, Nickel
316 SS MA-957 Berylco #25 Mg04 5Al>03 Niobium
347 SS MAR-2008 C276 Hasteloy MgTiOs Silver
416 SS Mo-ODS Incoloy 800H Nd,Zr,0, Tantalum
420 SS nCr-YWT Inconel X/X-750 SiC Tungsten
9Cr ODS NF616 Stellite TiAIC Zirconium
Borated Steel NF709 TizAIC,
Carbon Steel PM2000 Ti,AIN
Cast ASS T-91 TiO,
D9 ASS Tool Steel T-1 TisSiC,

Eurofer 97 XM-19

F82H-IEA Varous TeeE Small amounts of purified actinides and

alloys fission products in liquid form.
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. We can connect facilities and instruments as parts of a process to
accomplish a research method or process, such as:

* Microstructural characterization of irradiated fuel.

* Irradiation experiment (through design, fabrication, irradiation, etc.)
. We can include fuels and materials:
* Fuels and Materials Library
* Link to facilities utilized

* Link to researchers

. We can connect research:
* Subject matter

* Facilities utilized

* Pls & collaborators

. We can include expertise:
* Support for GAIN

What’s missing?

19



U.S. DEPARTMENT OF

JENERGY

Nuclear Energy

SME DATABASE
PI/SME Name
Research Area/Subject Matter
INSTITUTION €———
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PROJECT DATABASE

— PROJECT NAME

NEID

INSTITUTION

FACILITY

REACTOR

Project ID Start Date Project Type
Proposal End Date Material Type
CINR # Pl Name Research Area
RTE # Tech Lead INSTITUTIONGE————
NSUF Call  Facility Tech Leac FACILITY<€
Award Date Collaborators Documentation
>PROJECT NAME
REACTOR € LIBRARY
REACTOR POSITION €
Sample ID Code # of Samples PLANNED
Capsule Samples Remaining Temperature
Packet Specimen Availability Dose (DPA)

Material Code

Material Name

Material Description

KGT # Storage FACILITY €———

Specimen Type Notes

Dimensions

Availability Date

Certification

Certification Code

REACTOR POSITION

FUELS & MATERIALS

AS RUN DATA

Fluence [x1029]

Flux [x104]

Environment

Temperature
Actual Dose (DPA)
Fluence [x1029]
Flux [x10'4]

Environment
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(208) 526-8117
Brenden.Heidrich@INL.gov

NSUF@INL.gov
NSUF.INL.gov
NSUF-Infrastructure.INL.gov
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DISCLAIMER

« This information was prepared as an account of work sponsored by an
agency of the U.S. Government.

* Neither the U.S. Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights.

» References herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the
U.S. Government or any agency thereof.

« The views and opinions of authors expressed herein do not necessarily
state or reflect those of the U.S. Government or any agency thereof.
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