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The U
S U

ser 
Facility M

odel

�
The goal is to connect intellectual capital w

ith investigative capabilities.
�

Typically large single structure, governm
ent supported facilities w

ith unique 
capabilities located at a single institution.  

�
Access is typically offered at no cost to the userthrough a com

petitive 
proposal process.  

�
Principle is to offer advanced, cutting edge capabilities

to single investigators 
or team

s.
�

G
enerally the user facility offers a single type of capability

to a broad range of 
technological or research areas. 

�
U

ser facilities do not fund salaries or other user costs, such as travel.  
�

They provide access and support w
ith funding used at the user facility institution.

�
C

urrently ~50 user facilities in U
S

•
S

ynchrotron X-ray sources (e.g. AP
S

, N
S

LS
-II)

•
N

eutron spallation sources (e.g. S
N

S
)

•
A

dvanced scientific com
puting

•
N

ano-scale sciences
•

etc.
Advanced Photon Source, ANL
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N
uclear Science U

ser 
Facilities (N

SU
F)

�
Established 2007 as U

S D
O

E O
ffice of N

uclear Energy first &
 only user facility.

�
Founded at Idaho National Laboratory initially intended as a single institution 
user facility. IN

L rem
ains lead and prim

ary institution.
�

N
SUF operates as typical U

S user facility (no cost to user, com
petitive 

proposal processes, no funding to users) but also som
e unique aspects. 

U
nique aspects of NSU

F
•

C
onsortium

 of facilities/capabilities, not single institution 
(currently 11 U

niversities + 4 U
niversities in C

AES, 7 
N

ational Laboratories, 1 industry)
x

N
SU

F offers m
ultiple capabilities to a single scientific area: 

–
irradiation effects in nuclear fuels and m

aterials. 

•
Projects can last m

any years or be short duration. 
•

Largest projects include design, fabrication, transport, irradiation, 
P

IE
, and final disposition.

•
N

o base funding to facilities. 
•

Funding to facility is for project cost and is fully forw
ard funded.

•
E

xcess capacity is generally utilized.
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N
SU

F C
apabilities
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N
SUF C

apabilities

N
eutron 

Irradiations
Ion 

Irradiations
G

am
m

a 
Irradiations

H
ot C

ells
&

 
Shielded C

ells
B

eam
lines

H
igh 

Perform
ance

C
om

puting

Visit nsuf.inl.gov
for details at individual facilities
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N
SU

F Experim
ent 

Pathw
ays
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N
SU

F N
eutron Irradiation 

C
apabilities
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N
SUF C

apabilities

H
igh radiation level m

easurem
ents/instrum

entation
x

N
eutron R

adiography 
x

Elem
ental &

 Isotopic Analyses 
x

G
as Sam

pling and Analyses
x

Profilom
etry

x
G

am
m

a Scanning
x

M
echanical Testing (tensile, punch, C

harpy)
x

M
icro-focus X-ray D

iffraction
x

Therm
al Analyses

x
Eddy C

urrent
x

Irradiation Assisted Stress C
orrosion C

racking
x

Electron Probe M
icro Analysis (EPM

A) 
x

Electron and O
ptical M

icroscopy
x

Focused ion B
eam

 (FIB
)
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N
SUF C

apabilities

Low
 radiation level m

easurem
ents/instrum

entation
x

Electron and O
ptical M

icroscopy
–

S
canning E

lectron M
icroscopy (S

EM
)

–
Transm

ission E
lectron M

icroscopy (TE
M

)
x

Focused Ion B
eam

 (FIB
)

x
M

echanical Testing
–

Tensile
–

H
ardness

–
M

icro-and N
ano-Indentation

x
X-ray D

iffraction
x

Photo Electron Spectroscopy
–

X
-ray P

hoto E
lectron S

pectroscopy (X
P

S
)

–
U

V
 P

hoto E
lectron S

pectroscopy (U
P

S
)

–
A

uger S
pectroscopy

x
Irradiation Assisted Stress C

orrosion C
racking (IASC

C
)

x
Positron Annihilation Spectroscopy

x
Atom

ic Force M
icroscopy

x
Secondary Ion M

ass Spectrom
etry

x
Therm

al Analysis
–

Therm
al C

onductivity
–

H
eat C

apacity
–

Therm
al E

xpansion
x

N
uclear M

agnetic R
esonance
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N
SU

F H
igh Perform

ance 
C

om
puting R

esources

N
SU

F Program
 Support

•
S

ystem
 already in place for quickly granting user access and prioritizing w

ork
•

R
eporting and accounting system

s are being m
odified to better capture N

S
U

F 
m

etrics and science im
pact

•
Im

plem
enting tools to im

prove and sim
plify user experience

•
E

nsuring that N
S

U
F and related program

s have needed support
•

P
riority scheduling for m

ilestones upon request
•

S
upporting as-run analysis, therm

al analytics, neutronics
analytics

•
M

O
O

S
E

 support

H
ow

 does H
PC

 enable D
O

E m
issions?

•
H

igh P
erform

ance C
om

puting (H
P

C
) com

plim
ents theory and inform

s experim
ental processes.

•
H

P
C

 functions as a 'm
icroscope' for researchers to better understand physics, chem

istry, and 
engineering principles in w

ays not otherw
ise possible.

•
H

P
C

 resources support N
S

U
F, C

A
S

L, N
E

A
M

S
, N

E
U

P, and G
A

IN

C
ourtesy of E

ric W
hiting, D

irector of S
cientific C

om
puting
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D
atabase of w

orld-w
ide 

nuclear energy R&
D 

resources (N
EID

)
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N
SU

F Interests

G
eneral C

haracteristics
* W

ireless data transm
ission

* S
patially-resolved m

easurem
ents

Therm
al Properties

Tem
perature

Therm
al C

onductivity
Therm

al E
xpansion

Therm
al D

iffusivity
H

eat C
apacity

M
echanical Properties

S
w

elling
C

reep and S
tress/S

train
C

rack Initiation and G
row

th
M

icrostructural E
volution

D
im

ensional C
hanges

C
hem

ical Inform
ation

C
om

position and E
volution

G
as C

om
position and P

ressure
C

hem
istry --> FC

C
I

E
lectrochem

ical P
otentials

N
eutronics
Fluence 

E
nergy S

pectrum
Transient Flux



13

�
Transducers for In-pile U

ltrasonic M
easurem

ents of Fuels and M
aterials 

Evolution 
(FY12) Idaho N

ational Laboratory, P
enn S

tate, C
E

A
, P

N
N

L, A
N

L, M
IT, $959K

�
U

ltrasound-B
ased Sensors for Enhanced M

onitoring of Irradiation Testing
(FY15)Idaho N

ational Laboratory, U
niv. of P

ittsburgh, C
E

A
, A

FO
 R

esearch, $957K
�

A
dditive m

anufacturing of therm
al sensors for in-pile therm

al conductivity 
m

easurem
ent 

(FY17) B
oise S

tate U
niversity, $536K

�
R

ad. Effects on O
ptical Fiber Sensor Fused Sm

art A
lloy Parts w

ith G
raded 

A
lloy C

om
position M

anufactured by A
dditive M

anufacturing Processes 
(FY17) U

niversity of P
ittsburgh, $775K

�
M

onitoring of Tem
perature of R

eactor Experim
ents –

M
O

TO
R

E 
(FY17) Idaho N

ational Laboratory, S
C

K
-C

E
N

, $80K
�

B
enchm

arking of U
ltrasonic Therm

om
eter and Fiber B

ragg G
rating 

Therm
om

eter 
(FY18) Idaho N

ational Laboratory, S
C

K
-C

E
N

,$140K

R
ecent N

SU
F In-pile and 

Sensor D
evelopm

ent 
Support
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C
ontact Inform

ation 
for N

SU
F

B
renden H

eidrich
(208) 526-8117
B

renden.H
eidrich@

IN
L.gov

N
SU

F@
IN

L.gov
N

SU
F.IN

L.gov
N

SUF-Infrastructure.IN
L.gov
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