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Specimen

Current Nuclear Fuels and Materials Library

\ 1
Graphite 7%
1

Project Material E— Organization Availability Library Utilization
*08-75 Ceramics 120|University of Florida Online and available
*08-92 Steels/Alloys 665|University of Illinois Online and available
*08-96 Steels/Alloys 80|North Carolina State University Online and available  [multiple RTE proposal requests
*08-139 Steels/Alloys 1572|University of California- Santa Barbara Online and available
08-331 Steels/Alloys, Ceramics 149|University of Wisconsin Online and available RTE & NEET-funded APS requests
*09-157 Ceramics 160|Utah State University Online and available
*09-204 Ceramics 72|Drexel University Online and available
10-197 Fuels 78|ldaho State University Online and available
*65-SURV-81 [Steels/Alloys 482|ldaho National Laboratory Online and available
70-CREEP-85 |Steels/Alloys 49(Idaho National Laboratory Online and available
*Legacy Steels/Alloys 150|ldaho National Laboratory Available F. Garner collaborative plan
LANSCE Steels/Alloys 2202|Los Alamos National National Laboratory Online and available
SAM-1 Graphite, Fiber 55|Idaho National Laboratory Scheduled July 2017

* Original library

5834 TOTAL NFML SPECIMENS

LIBRARY MATERIAL TYPES

AS OF SEPTEMBER, 2016

\ Fiber Fuels

61"/ 4
%

i

Ceramics
4
27%

Steels/Alloys
8
53%

LIBRARY MATERIALS

RESEARCH AREA PER PROJECT

AS OF SEPTEMBER, 2016

m Fuels

m Ceramics

= Steels/Alloys

m Graphite

m Fiber

m Cladding and Other
Structural Materials

m Advanced Fuel Cycles
m Advanced

Instrumentation and
Control
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Project

Material

Future Project Specimens & Scheduled/Potential Material Donations

Organization

Availability

UCF-1 available Feb 2017

10-242-1,-2,-3 Fuels University of Central Florida Low Fluence Behavior of Metallic Fuels
UCF-2 and -3 TBD
10-269 Fuels Boise State Un it High Temperature In-pile Irradiation Test of Single Phase projected completion 02/2022
s Sl U3si2 available 02/ 2025
Irradiation Infl Alloys Fabricated by Powd
F/M Steels, Austenitic ) ) ) rradiation fnfluence on Pys @ .r|ca ed by Fowder projected completion 2022
15-8242 Boise State University Metallurgy and Hot Isostatic Pressing for Nuclear .
Steels/Alloys o available 2025
Applications
15-8242 add-on's |Metal Alloys/Hf3AI-Al Add'l material added into emply slots with 8242 irradiation |TBD
16-10537 F/M Steels, Austenitic Idaho State University Enr_mancing_irradiation tolel"ance of s_teels via nanostructuring 8D
Steels/Alloys, RPV Steels by innovative manufacturing techniques
. . Irradiation performance testing of specimens produced by
16-10584 Austenitic Steels/Alloys Colorado School of Mines . . N . ] TBD
commercially available additive manufacturing techniques
Irradiation Testing of LWR Additively Manufactured
16-10393 Austenitic Steels/Alloys GE Hitachi rradiation esting o Itvely Manutacture TBD

Materials

Naval Reactors

Unirradiated and irradiated SiC
and conventional & non-ferritic
steels

Bechtel Marine Propulsion
Corportion

Samples are currently stored at WestOne in Idaho Falls, ATR
Canal, and ORNL.

Unirradiated samples received,
irradiated in process

Title Transfer complete

Zorita Austenitic Steels/Alloys Studsvik 394SS under PWR conditions for 26.5 EFPY deliver to INL TBD

Zion NPP Low alloy steel Oak Ridge National Laboratory ?:;agt;cf:re internals exposed to high doses neutron Ongoing discussions with ORNL staff
ORNL-IMET Oak Ridge National Laboratory Ongoing discussions with ORNL staff
INL Fuels INL Fuels & Materials Division |HFIR low dose irradiation materials Will be shipped to INL when HFEF

shutdown ends
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B Resource Collection
e Consolidated all files and versions (electronic, hard copy, hand written) into one workbook

e Compared spreadsheets to hardcopy printout of INL facility inventories for storage ID #s and
locations

e Searched INL EDMS, (electronic document management system) for reports, drawings, as-
runs analysis, raw data in order to populate project spreadsheets.

e Reached out to contacts for additional information or documentation

® M interface

e Made all project data within spreadsheets consistent (units of measure, scientific notation,
consistent ID numbers, etc.

e Worked with IM staff (Learn and improve as-you-go process)
e Reviewed all project information to confirm successful import

B Database design

e The NFML contains project information such as abstract, PI, reactor, planned irradiation
conditions linked to individual specimens linked to each cycle with as-run irradiation conditions.
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M Lessons Learned/Challenges

e \We need a process/task for library coordination early in the project design process
e Need to create standard (mandatory) categories to use when adding sample information to

library

. Specimen
Material | wlal Name v Materlal Description = KGT # | Type Co ~
Packel ™| Code|™ Material Name E_ . Pl SonAtoZ
;F:'l SortAtoZ Al SentZtoA
il Sort 7 to A Sort by Color
Sort by Celor 4
Filter by Calor
L Text Filtes
Filter by Color 4 Searcl
earch
Text Filters » |¥] (Salect All)
T |v] 28 4%
Search pel (] 100% ALIHI
|| 20% ALIMI composite
-] [Select All) - [v] 28,4% ALIME composite

0.7MgO-0.3Md2Zr207
12Cr Model Alloy
14CrWT-Ar
14CrYWT-H
14CrYWT-ORNL 1
14CrYWT-UCSE B
14CrWTUCSE C
14CrYWT-UCSE C
15Cr2WAT

174 PH 55T

304 SSTEER T

304 S5T-Welded

304 55T-Wrought
316 stainless teel
316L

316l stainless steel
347 55T

|+ 416 SST

- [w] 420 55T

|y 28,4% Holder
|¥| 36,5% ALIHI compotite
¥ Al-6061
- vl Alumina
1] Aluminum Alloy
¥ Aluminum Alloy-Annealed
¥ Aluminum Alloy-©
~ ¥ Aluminum Alloy-16
Y Annealed, Stress relleved at 468.496°C for 2 hours after mac
N || Austenitic 55
¥l Austenitic Stainless Steel
¥ Austenitic Stainless Steel-Annealed

m

¥ Austenitic Steels

W Austentitie S5 LI76°C far L hour per ineh of thickness « 2 he
¥ Binary Alloy

¥l Carbon Steel

¥ Ceramics

¥l Coammercial Allay

~ ¥ Developmental Alloy (QDS)

¥ Diffusion Multiple

I¥| Farritic Oxide Dispersion Strengthend

W Ferritie/Martensitic Steel Normalized and Tempared

I¥| Farritic-Martensitic Steels

W Ferritic-Martensitic Steels Heat Treatment: 1176°C far 1 hour |
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M Lessons Learned/Challenges (continued)
e How do we confirm specimen locations and track shipments/transfers?

e How do we keep track of what specimens are being/have been used or have been totally
depleted

— Gap analysis for library inventory?
e How do we display (or hide) fuel specimens in the library

— Determine access levels

B Storage
e Need physical space for new samples

e Storing and retrieving samples from HFEF is time consuming, expensive, and introduces
contamination to otherwise clean specimens

B Donations to the Library
e We need a transfer of ownership procedure/process for donated material
e Do we decline volunteered samples that don’t have adequate provenance?

® Export Control
e Documentation attached to projects needs to be export controlled
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The NFML had ~3500 =
al
1 1 1 Matarial © [ cs cd o rh Sr ~a 5 o Mn m Ga N i Cu n 2
specimens listed in Jacas o T T O B S T T L e [T
- gt M, 0, < 9 “ 1 ] ] 1 " * “t 1 b] <3 It [
various composition Vg s lalolelalals
d h t Ne23,0; 20 = a 3 B aw | <m0 | @ | o= a a1 B F
Sprea Sheets 0 INO-0 N5 2ry0; | 20 1 <7 <4 <1 « <3 3 20 | oo | <t “75 <1 «t = L]
Material ID S0, ] “ W | 0 | <0 | 10 | @ 220 | 10 <10 W | «0
Supplier Matarial 0 ) Oy o [ v T= s Y b X [ ™ e [ s Mg | sm
‘Pure’ Copper P 22,04 % 10 0 < “ “1 ] 10 10 “1 s w0 < “0.1 30 01 2 20
and reg) 0. 7Ny O-0.38d 25,0, % 10 n - 1 -1 « 10 10 1 s 0 “ 0.1 0 i1 0
‘Pure’ Nic—gare ] V [ & [ m | & [ 6 | U w [ ] in ] ¢ Al ~]F
Goodfellow ( W10y 01 | < | s | a <0 | =4 [ a5 100
and reg) Mg, 500, 30 20 | <20 W a0 | <200
‘Nano’ Carbon § @Mt 0osd a0, | <03 <1 <5 “ua <1 0 a4 <75 00
Sratarie _ 0.15 0.02
| -4 MA956, ODS 7.7 bal 0.1 max | 0.5 max = 4.75 0.4 20 0.3 max | 0.3 max
- max max
Matariall + = ;; E___ MA754 ODS 8.8 78 1 0.05 0.3 0.5 20
neonel §191 HB I e-19Cr + Composition in weight percent
e e B 7.59 55 028 ] 002 ] 001 | 021 | 924 | 047 | Bal | 016 096
inconel |——===X oy :
S16L 0.2 1515 MA_INHTS 1.73 02 038 J 03 [1195] 06 06 | 1 Jos2
.b 0.2 MB “. | 0.083Co
316LO0 R ons | Pm IP ;pl.\u9s7 1 0014 0019 0.1 |0.006 <0008 | 105 (0048 | 1387 | 0.06 [83.042| 0.13 03 0.22Y,0,
3\"'1 Yo ll»s-._-urv.-wn S0 © LAV Lo ——— —— : | =1 . + : 1 ! 1 : T : 1 ; ! .
304 0. 3s - 7.5 0.50 TR 1 t i ' ¢ t
SO 2T Modal I g _80 ¢t | 20 | - | « | o0ow | 594 | 045 | 0300 | 1260 [ ¢ |
e 5 ' 4 0.23 t l .35 0.08 0.140 008 0.06 0.005 0,03
L | - ! L ! - B3| | - § oal 1216278 | 1. ‘ A
ORNI A 3 fi 4|1
H | { 2 2 0 f 213 | 0.0 . s ‘
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4 PROJECT DATABASE )

— PROJECT NAME %" 0%%% _________________________________
Project ID Start Date Project Type § . - o o . TN
Proposal End Date Material Type :‘: ks
CINR # Pl Name Research Area % A
RTE # Tech Lead INSTITUTON | T
NSUF Call Facility Tech Lead FACILITY

\ Award Date  Collaborators Related Documentatiou
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SME DATABASE

Pl Name
a PROJECT DATABASE .
oIEC Subject Matter \
— PROJECT NAME <
_ INSTITUTION <€

Projiect ID  Start Date Proiect Tvpe J NEID DATABASE

Proposal  End Date Material Type INSTITUTION

CINR # Pl Name :T\IGSS;E?TY EhT'g ':i FACILITY

RTE # Tech Lead S

, REACTOR
NSUF Call Facility Tech Lead FACILITY <
REACTOR POSITION

\ Award Date Collaborators Related Documents
% . \_
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* Access is granted at the NSUF homepage log-on

Text search for materials from the

Nuclear Fuels and Materials Library. \

Nuclear Energy Infrastructure Database
(NEID)

B \ Use this management program to find facilities or Other Searches
universities or

Browse to Projects/Materials
or

nd Materials Library Facifities

Quick Search

Select Nuclear Fuels and Materials Library

to view projects and/or library specimens.\ Insiuments
o R S - o T T ey B —————
from NSUF experiments and other legacy sources. The library PR T Nt et Sy
houses available specimens for awarded NSUF-1/NSUF-2
CINR FOA proposals and awarded NSUF Rapid Turnaround

proposals.

4y U.S. DEPARTMENT OF

“%/ENERGY | Nuclear Energy
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Users have access to projects, corresponding specimens,
and supporting documentation from one screen.

Text search for key

re | words in project \O .
titles. O
Proposal 1D - Proposal Organizstion (=] Materiads Librar 4

Chamcterzation of the Mizrostructures and Mechanical Properties of Advarced A
Structural Aloys for Radiation Service A Comprehenswe Lbcary of ATR Ursversity of Cafifornia- Samta Barbara Takuya Yamamoto
braciated Alloys and Specemen

rraciaton Test Plan for $e Advanced Test Reactor Nabonal Scentdc User S
x Ureveesity of Wisconsn Kumge Sexdhaean
FacknUnivaraly of Wisconsan Filet Progact

Nonstoeiometne Spesel as inert Matr Ureversity of Flonaa 2an Nng

vradiaton Perfoomance of Fe-Cr Base Aloys Urversity of linows Jarvah Saeking

riuence of Fast Newtron radiaton on the Mechanical Propertes and

e o "
Microsruthors of Nanostroctured Metals/Aloys Mo Cariing Sity D nwhcly Wald i)
Advanced Non-Destructive Assessment Technology to Detormune the Aging of
Stroctural Matenals for Generabion IV Nuclear Reactor Cotraks Sk of Mises Yoam Kaang
Radaton Stabeity of Cetames for Advanced Fual Applcatons Urevarsity of Flonds Yong Yang
oh Fluence Embottienent Database and ATR iradaton Facley for LWR = X N 2
-153 . = Untversity of Callomia- Santa Barmas G Robsert Ooette
bl € -
cosue M \ Click to see all projects B .
Select a project to view b i I'bp J
i ; that contain librar
information and _ y
specimens.

specimens.

12
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Further drill down accesses in-depth information about the project
and individual specimens.

Projoct Type
Fiscal Your
Projoct Code
Proposal

Abstract

Organiestion
NSUF Call

M Nama

P Email

Pl Phoso

Toch Lead
Collaborators
Irradiation Facity
PIE Fachity Y

PIE Faciity 2

Matorial Typo

Research Arwn

Documant Nams

) Hide Ermpey
Specmeans
radanonPIE
e
€833 15 v
reachomon Tast Plan for the
Advarced Test Reactor Natona
Scimrte User FacikteUnversty of n e HGT Description Matiile Facilng LY ne
Wisconan Piot Project
S Fomtx Manorstc Swoels W13 EBRA MWFEF Torsila
he idaho Nataral Laboratory
Wi S Ovprictment of Enmgy =1 Forrtic Mursarte Swsh HTGLAN  HFEF Tersid
daho Oparatons Offce has bean
o T RS i Frmte-Atenstc Smsis WI-GORM.  HFEF Termle
ntasabng wxpareneets fr e
AP eed Toit Reciol {ATRY 4.7 " Fort b Marmanate Swela NFEte HFEF Tenshs
Novons Scereks User Fackty
(NSUF) Ceramzs SC HFEF Tersilo
Univensty of Wine o
o8 8Cr Medel
FY'DS Cal for Unet Progassis Fuettx-Masnatc Soe i HFEF TEM
A @ Noy
Kumar Sncharan
kanmw@eng e sl 120 Moded
{ ) F Mawrsents. Smel X HFEF TEM
2085265202 - e Aoy € E
Aoty Kennedy
¥ Feettic Mansnsls Siesls HT-30RM. HFEF TEM
Todds Alen
ATR 06053 g Forrte Markonstic Swels MISEBRN  HFEF Tonuk
MFC. CAES MACS UNLY, ORNL
NIST LANL Uirersity of Frestic Mutsarie S HT-8 AN HFEF W
Vsconmn WT.5 ORML HFEF Torun
Formmc hManensec stacis
Acmintate slewin Caramtcs NFE16 HFEF Turmb
Rufactory ASoys and Séver
Amaorphous Metaks ac HFEF Tordle
Cladaieg and Ot Syuctiesl
Y HT-ARY: EMCANL  Yensile
3371 Al awe Coavgenadions ees s
NFT0W HFEF Tenslo
Shtranrg) 10915 oF 140 ertries 1 2 ) '] ’ 1 Neut

Select a specimen to view cycle

and irradiation information. 13
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Planned and As-Run conditions are listed per specimen, per cycle.

Vi viide Empty
Project Iradabon Test Plan for the Advanced Test Reactor Natonal Sciemific
User FaciityUnwersty of Weconsin Pilot Progect
Reactor ATR As Hun Fiu
Resctor Position East Fux Trap
46514
Sample Id Code 008-08-331 -
Copsule Capsuw 1 447614
Packet 00 LO
45314
Matoria] Code H1
Material Name HT-0 ORNL dug.18
Material Description Ferritc.Manensitc St-~- LEEe
. (0N Specimen
Dinppsicns Lo 3d x 2/ i L 4B4E14
Number Of Somphes ¢ Availabil ity
pecH : Yes

Avallabllity Date Novamber 26, 2014
. As-run irradiation conditions per
o Het Fuel Exarmsnation Facity

30000 cycle
3

STE+13

HelursvArgon

0
. \ Planned and as-run total irradiation

conditions for experiment

Planaed Dose (DPA
Flanned Flux (nicm2s)
Planned Environment
As Run Total Dose (DPA)
As Run Totsl Flusnce
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NEID lists provide a way create a wish list of specimens for proposals.

imensions (mm) L A
Number Of Samples 2
Samples Remaining N C|ick
Specimen Avallabiling Yoo

A T e = .
RACLRE o add a specimen to your ‘= LISiS

15
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User Facilities

M Text searches will be more efficient and faster

B Common queries can be run for reports

M Dropdown searches with standardized material names and types
B Attributes can be added to searches

M All databases within NEID will be linked (pages can be accessed
from any database)

B \Work with the NEID Database Review Panel to learn their vision

B Project documents and provenance information will be linked to
library

16
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In order to better support the users of the NSUF access programs:

e Request for Information (RFI) in FY 17 for additional materials (Level 3
milestone due 3/31/2017)

e Survey the NSUF Users Organization for input

e Possible characterization and location confirmation for NSUF samples
within HFEF

e FY 2017 report on the status of the NFML.:
— Results of the RFI
— NFML policy and user agreements
— Future development plans
— Level 3 milestone due 9/29/2017

17
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B Possible collaboration w/ Gen IV Handbook — William Corwin

B Nuclear Data Management and Analysis System (NDMAS) -
https://ndmas.inl.gov

18


https://ndmas.inl.gov/

U.S. DEPARTMENT OF

ENERGY Contact g@ﬁsur-

Nuclear Energy Information \/ Nuclear Science

User Facilities

Kelly Cunningham
(208) 526-2369
Kelly.Cunningham@INL.gov

“Sorry, bub. You're not in the database.”

@ 1997 Mick Stevens from The Cartoon Bank. All rights reserved.

19
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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.

INL/MIS-16-40255
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