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ABSTRACT

The use of the SCALE (Standardized Computer Analysis for Licensing Evaluation) tool VIBE
(Validation, Interpretation and Bias Estimation) as a plug-in module to DICE (Database for the
International Criticality Safety Benchmark Evaluation Project) to access and interpret sensitivity data is
described. In this initial release of VIBE within DICE, VIBE can identify sensitivity data and group
collapse the data into a table, where the values can be sorted and filtered to identify experiments that are
the most similar to a targeted application system in terms of sensitivity data. VIBE can then retrieve
information about the selected experiments from the DICE database to provide the physical
characteristics of the benchmarks.
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1. INTRODUCTION

VIBE (Validation, Interpretation and Bias Estimation)' is a new graphical tool developed for
Standardized Computer Analysis for Licensing Evaluation (SCALE) version 6,> and distributed as a
plug-in module for DICE (Database for the International Criticality Safety Benchmark Evaluation
Project).” VIBE assists with the interpretation of sensitivity data distributed with DICE, including the
30-group ABBN-93 sensitivity data generated by Institute for Physics and Power Engineering (IPPE) and
the 238-group ENDF/B-VII.O sensitivity data generated with the Tools for Sensitivity and Uncertainty
Analysis Methodology Implementation (TSUNAMI) tools of SCALE 6 by Oak Ridge National
Laboratory (ORNL). This guide is designed to demonstrate the most common functions of VIBE in a
step-by-step guide with numerous illustrations to clarify the mechanics of applying the tools. The
example problems have been selected to represent real systems yet be simple enough that the interested
reader can quickly reproduce the problems while reading the guide. The information presented here is by
no means an exhaustive review of all possible applications of VIBE, and most applications will be more
complex than the example presented herein. Furthermore, the examples presented in the document reflect
the use of data from the 2009 edition of DICE. Some variation in the results may be obtained when using
the 2010 edition of DICE.






2. INSTALLATION OF THE VIBE PLUGIN FOR DICE

For the 2010 edition of the International Criticality Safety Benchmark Evaluation Project (ICSBEP)
DVD, VIBE is an integral componet of DICE an further installion is not necessary. For the 2009 edition
of ICSBEP, VIBE is an optional plugin for DICE which is available for download from the SCALE
website at http://www.ornl.gov/sci/scale/vibe/download.html. The installation of VIBE requires that
DICE be available on a writeable hard disk, not on the DVD. In this example, the contents of the ICSBEP
DVD have been copied into a local directory, C:\Handbook, as shown in Fig. 1. For Windows installation,
download the file VIBE plugin for DICE.exe, as self-extracting ZIP archive, and double-click on the
file. If DICE is installed in another location, direct the installer to directory that encloses the DICE
directory from the Handbook. Once the directory that contains the DICE directory is selected, press the
“Unzip” button on the self-extractor application to install VIBE as a DICE plugin, as shown in Fig. 2.

[E=H Ho | 5
@Uv| J v Computer » Local Disk (C:) » Handbook » - | +y | Search = |
‘ Organize = :
Favorite Links Marme Date modified Type g
i CD2009 3/25/2010 4:50 PM File Folder
!E. Documents - -
) ) Dice 3/25/2010 5:02 PM  File Folder
B Pictures [ AutoRun.exe 8/31/2000 3:46 PM Application
!D Music | Autorun.inf 8/31/2008 3:36 PM  Setup Information
More » T DICE_users_manual.pdf  8/31/2002 8:35 PM Adobe Acrobat D,
Folders v Qfa\.ficon.ico /3172009 3:46 PM Icon
M Computer &
< Floppy Disk Drive (A1) (d
&, Local Disk (T
. Handbook - |4 m | b

6 items

Fig. 1. ICSBEP data installed in C:\Handbook Directory.

WinZip Self-Extractor - VIBE_plugin_for_DICE.exe

To unzip all files in VIBE_plugin_for_DICE exe to

4.

the specified folder press the Unzip button. gz

Run WinZip
Unzip to folder:
Browse... ] ’ Close ]
Overwrite files without prompting -

IH

Help

Fig. 2. Self-Extractor for VIBE installation.
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3. SELECTION OF BENCHMARK EXPERIMENTS

The accurate generation and interpretation of sensitivity and uncertainty data for individual systems can
help the user gain insight into which processes are important and which processes may be the primary
contributors to computational bias. The VIBE tool, included as a plug-in component of DICE, allows the
use of sensitivity information as a means of comparing systems to identify benchmark experiments that
are similar to the targeted application. The premise behind this concept is that computational biases are
primarily due to errors in cross-section data. If a system has a high sensitivity in a given energy range to a
cross section with large errors, the system is likely to exhibit a computational bias. If a benchmark
experiment is identified that has a similar sensitivity to that of the application, the computational bias can
be quantified with the benchmark, and the bias can be projected to the application system. This manual
describes how to use VIBE to assist in identifying important processes in the application system and
finding benchmark experiments that can be useful in their validation.

3.1 SENSITIVITY DATA DISTRIBUTED WITH ICSBEP HANDBOOK

Because of the wide use of benchmark experiments from the IHECSBE for criticality safety validations,
an effort is under way to distribute sensitivity data for many benchmarks through the Handbook itself. For
the 2009 edition, sensitivity data for several hundred benchmark experiments were generated with
SCALE 6 using ENDF/B-VII.0 cross-section data. Many of the inputs were generated as part of a study
published as Application of the SCALE TSUNAMI Tools for the Validation of Criticality Safety
Calculations Involving 23U, ORNL/TM-2008/196.* These input files were generated by expert users of
SCALE, but were not subjected to a rigorous peer review process.

Additional input files have been generated as part of an effort jointly supported by the U.S. Department of
Energy Nuclear Criticality Safety Program and the U.S. Nuclear Regulatory Commission. For this
project, a new SCALE procedure was created to guide the development of Models and Derived Data
(MADD). The MADD procedure requires input models to match the description provided in Section 3 of
an IHECSBE benchmark evaluation to the extent possible using multi-group cross sections and
three-dimensional (3D) modeling with KENO V.a or KENO-VI. The models are generated by an expert
originator and independently checked by an expert reviewer. Additionally, the sensitivity data generated
through TSUNAMI calculations are rigorously checked with direct perturbation calculations to ensure
that the data are accurate. Models are often refined after direct perturbation results reveal inadequate
resonance self-shielding models or inadequate spatial resolution of the flux solution through the use of
mesh flux accumulators. The input models and sensitivity results are only accepted into MADD archive
after they have passed this rigorous assessment of quality by the originator and reviewer.

The TSUNAMI sensitivity data are located in the directories Dice/dataZornl/TSUNAMI-1D and
Dice/dataZornl/TSUNAMI-3D. Input files for systems that have passed through the MADD
process are also distributed in Dice/dataZornl/inputs.

The IPPE sensitivity data are located in the directories Dice/data/sensitivities/HEU and
Dice/data/sensitivities/PU.
3.2 EXAMPLE APPLICATION SYSTEM

Because of the availability of sensitivity data files (SDFs) for ***U experiments in the ICSBEP Handbook,
a U system was selected to demonstrate the VIBE methods for selection of benchmark experiments that
are similar to the application system. The example system, referred to as Application 1 in



ORNL/TM-2008/196, is a 12.2 cm radius sphere of 220 g U per liter uranyl nitrate solution with no
excess acid. The uranium is 100 wt % **U. The solution sphere is reflected by 0.25 cm of SS304 and
2 cm of water. The EALF calculated for this application is 0.280 eV. The ke calculated for this system is
1.0036.

Sensitivity coefficients were computed for this system using TSUNAMI-3D from SCALE 6 using the
SCALE 238-group ENDF/B-VIIL.O cross-section library. The TSUNAMI-3D input file for this case is
shown in Fig. 3. The input and sensitivity data for this example are located in
Dice/plugins/vibe/test-application.

=tsunami-1d
U-233 Application

Vv7-238

read comp
U-233 1 0 5.6850E-04 end
N 10 1.1370E-03 end
0 1 0 3.5497E-02 end
H 1 0 6.1898E-02 end
ss304 2 1 end
h2o 31 end

end comp

read celldata
multiregion spherical end

12.20
2 12.35
3 14.45
end zone

end celldata
read geometry
spherical end
112.20
2 12.35
3 14.45
end geometry
end data
read sams
prtimp
end sams
end

Fig. 3. TSUNAMI-1D input listing for 23U application.



4. VIBE LAYOUT

The VIBE tab of DICE is arranged into four sections: Sensitivity File Panel, Benchmark Set Panel,
Benchmark List Panel, and Tables, as shown in Fig. 4. On initial viewing of VIBE, data will only be
shown in the Sensitivity File Panel. The Sensitivity File Panel displays the locations of sensitivity data
either distributed with the Handbook or available on the user’s file system. The Benchmark Set Panel
contains groupings of sensitivity data files that the user generates for further examination or export. The
Benchmark List Panel provides a listing of the full directory path to the sensitivity data in the currently
selected benchmark set. The Tables panel contains user-generated tables of group-collapsed sensitivity
data or further information about the experiments in the benchmark set obtained from the DICE database.
Guidance on how to display and use the data in each panel is provided in Section 5.

@ DIcE

File Database=LocalShared VIBE Help
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Fig. 4. Four sections of VIBE.






5. INTERPRETING SENSITIVITY DATA WITH VIBE

The use of VIBE is demonstrated using the example ***U application system described in Sect 3.2. After
lauching DICE, begin by selecting the VIBE tab of DICE. VIBE will display an information message, as
shown in Fig. 5. Here the user may view help information for VIBE or view instructions for installing the
optional Javapefio plotting package of SCALE.

B =

The VIBE Tool of SCALE - Validation, Interpretation,
and Bias Estimation.

v 1.0.13.13
Compiled January 13, 2010

VIBE provides a convenient means to access and analyze sensitivity data from TSUNAMI and IPPE. VIBE'
s sorting and filtering capabilities allow users to identify experiments that are similar to applications based
on detailed sensitivity criteria instead of relying on the selection of traditional system-averaged quantities
such as EALF or H/X. Where data represent benchmark experiments from the [CSBEP Handbook, VIBE

can access information from the DICE database to extract experimental keff and uncertainty values, or to

compare with traditional parameters.

View VIBE Help || View Javapeno Help

Fig. 5. VIBE information message.

VIBE will have the sensitivity data from the Handbook preloaded in the Sensitivity File Panel, as shown
in Fig. 6.

@ DIcE = lE ==

File Database=LocalShared VIBE Help
| critical  subariticll | Alam / Shielding | Fundamental Physics | Correlation Matrix VIBE

|

Files in Tree: 721; Contained: 721 Files in List: 0

Fig. 6. VIBE tab of DICE.



If the sensitivity data locations are not preloaded in the Sensitivity File Panel, or if the user desires to
examine additional sensitivity data, the location of the sensitivity data can be identified. From the VIBE
menu, select Add database location, shown in Fig. 7, and browse to the location of the directory
containing the sensitivity data. The sensitivity data distributed with the Handbook are in the directory
Dice/data.

B DIcE ==
File Database=LocalShared Help
Critical / Subcritical | Add database location... Ctrl+L I Correlation Matrix VIBE
Open benchmark set..  Ctrl+Q
BT New benchmark set..  Ctrl+N
=+ | Handbook Export Table... Cirl+E
=~ . Dice
ol s Action »

Bl 4 oml Window 3

[ | sensitivicy
Files in Tree: 721; Contained: 721 Files in List: 0

Fig. 7. VIBE with VIBE menu.

5.1 QUANTIFICATION OF IMPORTANT PROCESSES IN THE APPLICATION

The first step of identifying benchmarks that will exhibit the most similar biases as the application is to
use the sensitivity data for the application to quantify the impact of important processes on its ke value.
The first step is to load the sensitivity data into VIBE by using the Select Database Location
option of VIBE menu, as shown in Fig. 7, to mount Dice/plugins/vibe/test-application,
as shown in Fig. 8. To begin examining the sensitivity of the application system, browse the file tree of
sensitivity data to locate the sample application sensitivity data Dice/plugins/vibe/test-
application/u233_application.sdf, as shown in Fig. 9. Note that the number of files loaded
in the Sensitivity File Panel and the number of files currently selected are shown at the bottom left corner
of the application.
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Look in:

i eEE
18 Computer -
# Floppy Disk Drive {(A:)
£, Local Disk (C?) H

Documents
‘Computer
B B :
- name: | C:\Handbook\Dice plugins Wibe\test-appication | [ Accept |
(s Files of type: [HH&; ,] Cancel
Fig. 8. File chooser with of 2**U application.
T80k =jion |
File Database=LocalShared VIBE Help
| critial subcritical | Alarm jshieldng | Physcs | ComelatonMatix | VIBE |
[x] [EN
EEEEY
& ) Handbook
5- 1, Dice
| data
- |, plugins
- ) test-applcation

[ W11233_application.sdf

Files in Tree: 722; Selected: 1

Files in List: 0

Fig. 9. Location of ***U application in VIBE.
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A right-click on the SDF will open a pop-up menu with some options, as shown in Fig. 10. If the
SCALE 6 data-plotting package Javapefio is installed, the option to Open iIn Javapeno will be
available. If Javapefio is not installed, this step can be skipped. Javapefio is available as a free download
from the SCALE website at http://www.ornl.gov/scale/javapeno.

If Javapefio is available, right-click on u233 application.sdf and select Open in Javapeno. It may
take several seconds for the Javapefio application to launch with the SDF loaded. Because Javapefio
operates with separate windows, the VIBE application will still be visible after Javapefio loads, as shown
in Fig. 11.

@ DIcE [E==[EcR(Fx=]
File Database=LocalShared VIBE Help
| critical  subariticll | Alam / Shielding | Fundamental Physics | Correlation Matrix VIBE
[I]1| x
B test-application
PN 1733 _applicatio
Remove selected nodes
Refresh
Copy to 3
Open in Javapeno
Files in Tree: 722; Selected: 1 Files in List: 0

Fig. 10. VIBE application with SDF pop-up menu.
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| £] Javapeno
File Options Format Window Help

Critical / Subcritical | Alarm [ Shielding | Fundamental Physics Correlation Matrix VIBE | £ Reaction List [=|[=- )=

E u-ZBBappicahnnfl
=) T\ X
=+ |, Handbook
=k SortList || UnsortList
h-1 total
| plugins h-1 scatter
= L. vibe h-1 elastic

[} || test-application h-1 capture

= Wu233 application.sdf| h-1 n,gamma

c total
c scatter
c elastic
cnn'
c capture
© n,gamma

Eana) »

cnp
cnd

c n,alpha
-4 ioiai
n-14 scatter
n-14 elastic
n-14 n,n"

n-14 n,.2n
n-14 capture
n-14 n,gamma
n-14 n,p

n-14 nd

n-14 nt

n-14 n,alpha
0-16 total
|0-16 scatter
|0-16 elastic
lo-16 n,n*
l0-16 n,2n
l0-16 capture
l0-16 n,gamma
0-16 n,p
o-16nd

Files in Tree: 722; Selected: 1 Filesinlist:0 | 016 nt

\0-16 n,alpha -

Fig. 11. View of Javapeiio loaded over VIBE.

Plots may be viewed by double-clicking on items in the Javapefio Reaction List on the right side of
the screen, as shown in Fig. 11. Plots of the fission and n,gamma sensitivities for **’U reveal a high
sensitivity at thermal energies, as expected, and some sensitivities at intermediate energies, as shown in
Fig. 12.
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|£[ u-233 n,gamma
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Files in Tree: 722; Selected: 1

|£| Reaction List [ = |[ = ][ &)
[x]
Sort List Unsort List

Files in List: 0

ni-62 elastic -
ni-52 n,n"

ni-52 n,2n

ni-62 capture

ni-62 n,gamma

ni-62 n,p

ni-62 n,d

ni-62 n,alpha

ni-64 total

ni-64 scatter

ni-64 elastic

ni-64 n,n"

ni64 n,2n

ni-64 capture

ni-64 n,gamma

ni-64 n,p

ni-64 n,d

ni-64 n,alpha

u-233 total

u-233 scatter

u-233 elastic
u-233n,n’

u-233 n,2n

u-233 fission

u-233 capture

'u-233 n,gamma
u-233 nubar

u-233 chi

h-1 total mixture 1
h-1 scatter mixture 1
h-1 elastic midure 1
h-1 capture mixture 1
h-1 n,gamma mixture 1
n-14 total mixture 1
n-14 scatter mbxture 1

m

n-14 elastic mixture 1 2

Fig. 12. Plotting **U fission and n,gamma sensitivities for the >**U application.

Performing a group collapse of the sensitivity data and applying VIBE’s sorting and filtering capabilities
will assist in identifying important processes in this system. To manipulate sensitivity data, the SDFs of
interest must first be gathered in the VIBE benchmark set. For this example, the SDF for the *U
application will be the only file in the set. VIBE provides two methods to start a new set. One is to right-
click on the SDF and select Copy to and then New Benchmark Set, as shown in Fig. 13. The other
way is to simply drag and drop the SDF from the left pane to the center pane of VIBE. With either
method, a dialog will appear requesting the name of the new set. Enter u-233 application and click OK, as

shown in Fig. 14.
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Open in Javapeno

Files in Tree: 722; Selected: 1

8 Dice (E=8[EoR T
File Database=LocalShared VIBE Help
| critical / subcritical | Alarm /Shielding | FundamentalPhysics | Correlation Matrix VIBE
o C:\
= | Handbook
-} Dice
- | data
£} 1 plugins
=i~ |4 Vibe
= | test-application
Remove selected nodes
Refresh |
Copy to 3 Mew Benchmark Set

Files in List: 0

Fig. 13. Creating a new benchmark set in VIBE.

EX3

Please enter the new set's name
u-233 application|

ok || cancel |

Fig. 14. Benchmark set name dialog.

At this point, VIBE will add a new window inside the center benchmark set pane, and the right list pane
will show the full directory path to the SDF, as shown in Fig. 15. If more than one benchmark set is
available, VIBE operations are conducted on the benchmark set in the currently selected benchmark set

window.
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@ Dice (E=H =R

File Database=LocalShared VIBE Help
| critial subcritcal | Alarm jShieldng | FundamentalPhyscs | ComelatonMatix | VIBE |

[x]

B¢ €A 12 u-233 application [= [ = C:\HandbookDice Yplugins\Vibe \test-applicationu 233
= | Handbook
(=~ |, Dice
- ) data Bl e\
= | plugins =+ | Handbook
B || vibe =] L Dice
- | testapplication B4 plugins

. &L voe
B . test-application

Files in Tree: 1; Contained: 1

4 | m +
Files in Tree: 722; Selected: 1 Files in List: 1

Fig. 15. VIBE with new benchmark set.

With a simple benchmark set established, a group collapse of the sensitivity data can be performed. Select
Collapse Benchmark Set.. from the VIBE Action menu, as shown in Fig. 16. Additionally, the
collapse action can be performed from the benchmark set contextual menu by right-clicking in the
benchmark set window, as shown in Fig. 17. In the Collapse Benchmark Set dialog, the
boundaries for the group collapse can be selected by hand by clicking on the checkbox next to each
desired boundary, or they can be set automatically using predefined group structures. The group structures
available are 3-, 4-, 44-, and 238-group. By clicking the checkbox next to Use Predefined
Structures, the 3-group structure, consistent with the ICSBEP 3-group boundaries, is selected. Other
group structures can be selected from the drop-down menu, but in this example, the 3-group structure is
used. Once this is selected, as shown in Fig. 18, click Col lapse.
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®
File Database=LocalShared E| Help
Critial ] suberitial | Add location.. Ctriel | | ComelatonMatix | VIE |

Open benchmark set...  Ctrl+0

EREY New benchmark set... Ctrl+N = o C:\HandbookDice Yplugins \Vibe \test-applicationu 233,
- Ju Handbook Export Table... Cirl+E | Cxl
Hi »  Close Selected Table
4 Close All Tables
Collapse Benchmark Set... Ctrl+B
Retreive data from DICE database... Ctrl+D
Sort Table... Ctrl+Shift+S
Unsort Table Ctrl+U
Filter Table... Ctrl+F
Unfilter Table Ctrl+Shift+U

Files in Tree: 1; Contained: 1

4 nr r
Files in Listz 1

Files in Tree: 722; Selected: 1

Fig. 16. VIBE action menu.

File Database=LocalShared VIBE Help

[ critial /subcritical | Alarm /Shieldng | Physics | ComelatonMatix | VIBE |

=1 ¢\ PR po ey - \Handbook\Dice\plugins \Vibe\test-application 233,

Remove selected nodes

Move to 3
Copy to 3
Open in Javapeno

Retreive data from DICE database
Collapse Benchmark Set
Save Benchmark Set

Files in Tree: 1; Contained: 1

4 nr r
Files in Listz 1

Files in Tree: 722; Selected: 1

Fig. 17. VIBE contextual menu for benchmark sets.
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[ cotapse || cancel |

Fig. 18. VIBE group-collapsed dialog.

A new table will appear with the collapsed data, as shown in Fig. 19. The collapsed table contains
columns for row number, SDF identifier, computed ke and its uncertainty, nuclide and reaction for the
sensitivity data, and 3-group sensitivity data and their uncertainties. The energy range for each collapsed
group is shown at the top of the columns, and the statistical uncertainties due to Monte Carlo calculations
are shown for each group in the column labeled Std. Dev. Note that the sensitivity data for this
application was generated with the deterministic-based TSUNAMI-1D, so Monte Carlo uncertainties are
not shown. The table contains a row for the nuclide-reaction pair for which sensitivity data are available
on the SDF. For this file, there are 220 rows in the table, as shown in the lower left corner of the table
pane. With so many rows, it may be difficult to visually inspect the data to identify the highest
sensitivities for which validation data are desired. To simplify this process, the VIBE sorting capabilities
will be used.
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% DIcE [E=2[ESR(EXT)

File Database=LocalShared VIBE Help

| critcal /subcritcal | Alarm /Shieldng | Fu Physcs | ComelationMatrix | VIBE |
B €y =) u-233 application [= @ == C+\Handbook\Dice \plugins\Vibe \test-application 233
=+ | Handbook
-] Dice
| data EENSY
51} plugins | Handbook
B Vibe - )| Dice
£ | test-application - pluging
[ 1233 _appiication.sdf (-1} Vibe

4 | [ +

Files in Tree: 722; Selected: 1 Files in List: 1
u-233 application ‘
Row Identifier kEffective  Uncertainty  Nucide Reacon  LOE-5-0.625eV  Std. Dev. 0.625-100000.0eV  Std. Dev. 100000.0 - 2.0E7eV  Std. Dev.
1/u233_appiication.sdf 1.00361E0 h-1 total -1.23217E-2] 2.95486E-1] 4.74678E-1 -
2u233_application.sdf 1.00361E0 h-1 scatter 3.03123E2| 3.00257E-1) 4.79697E-1 o
3u233_application. sdf 1.00361E0 h-1 elastc 3.0312%2| 3.00257E-1) 4.74697E-1
4u233_application.sdf 1.00361E0 h-1 lcapture 4.26340E 2| 4.77087E3| ~1.88396E-5,
5u233_application.sdf 1.00361E0 h-1 In,gamma -2.26340E-2| -4.77087E-3| -1.8B396E-5,
6/u233_appiication.sdf 1.00361E0 c total -5.091426-7| 1.13104E-5] 2.50234-5
7u233_application.sdf 1.00361E0 c scatter 4.3562267, 113121E-5| 2.50256E-5
8u233_appiication. sdf 1.00361E0 < elastc 2.85622E-7] 113121E5| 2.48685E-5
/u233_appication.sdf 1.00361E0 c I’ 0.00000E0) 0.00000ED) 15712067
10/u233_application.sdf 1.00361E0 c lcapture 2.35194E 8| ~1.69560E9| ~2.13890E-9|
11u233_application.sdf 1.00361E0 < In,gamma 2.35194E-8| -1.69560E-9| 4.08413-11]
12)u233_application.sdf 1.00361E0 c np 0.00000E0) 0.00000ED) -1.17905E-13|
13)u233_application.sdf 1.00361E0 3 n,d 0.00000ED] 0.00000ED] “1.956156-13|
14u233_application.sdf 1.00361E0 < in,alpha 0.00000ED) 0.00000ED| -2.097749) g
Rowsin Table: 220 | Decrease Predsion || Increase Predision

Fig. 19. VIBE with group-collapsed sensitivity data.

When a table is showing, the VIBE Action menu will present items to manipulate the currently selected
table by closing, sorting, or filtering, as shown in Fig. 20. To identify nuclide-reaction pairs with high
sensitivities, select Sort Table... Begin by sorting the absolute values of the thermal data in
descending order so that the sensitivities with the largest magnitude will be at the top of the table by
setting the Sort dialog as shown in Fig. 21 and clicking Sort. Alternatively, the data can be sorted by
clicking on any column header. An arrow will indicate if the data are sorted ascending or descending and
vertical bars will be shown when the data are sorted by absolute value.
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@ ice ==
File Database=LocalShared |VIBE| Help
Critical / Subarivcal | Add database location... Ctrel | | ComelatonMatmx | VIBE |
Open benchmark set...  Ctrl+0
EREY New benchmark set...  Ctrl+N jication = [E [ C:\Handbook\Dice \plugins\Vibe'\test-applicationu233
=+ Handbook Export Table... Ctrl+E X
. data Action 3 Close Selected Table
. plugins. Window » Close All Tables
é |, test-applcation Collapse Benchmark Set... Ctrl+B
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Sort Table... Ctrl+Shift+5
Unsort Table Ctrl+U
Filter Table... Ctrl+F
Unfilter Table Ctrl+Shift+U
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Files in Tree: 722; Selected: 1 Files in List: 1
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Row Identifier k-Effective Uncertainty Nucide Reacon 1OE-5-0.625eV  Std. Dev. 0.625-100000.0eV Std.Dev. 100000.0-2.0E7eV  Std. Dev.
1)u233_application.sdf 1.00361E0 h-1 total -1.23217E-2| 2.95486E-1] 4,746 78E-1] -
2|u233_application.sdf 1.00361E0 h-1 scatter 3.031236-2| 3.00257E-1] 4.74697E-1, (|
3)u233_application.sdf 1.00361E0 h-1 elastic 3.031236-2| 3.00257E-1] 4.74697E-1,
4)u233_application.sdf 1.00361E0 h-1 icapture -4.26340E 2| -4.77087E-3| -1.88396E-5
5/u233_application.sdf 1.00361E0 h-1 in,gamma 4. 26340E-2] 4. 77087E-3] -1.88396E-5
6u233_appiication.sdf 1.00361E0 c total -5.09142E-7 1131045 2,50234E-5,
71u233_application.sdf 1.00361E0 c scatter -4.85622E7 1.13121E-5] 2.50256E-5|
8)u233_application.sdf 1.00361E0 c elastic 48562267 1.13121E-5] 2.48685E-5)
9)u233_appiication.sdf 1.00361E0 c n.n' 0,00000ED, 0,00000ED, 1.57120E-7,
10/u233_application.sdf 1.00361E0 c icapture -2.35194E 8| -1.69560E 5| -2.13890E9
11)u233_application.sdf 1.00361E0 c in,gamma -2.35194-8| -1.69560E9| ~4.08413E-11)
12)u233_appiication.sdf 1.00361E0 c n.p 0,00000ED 0,00000ED -1, 17905E-13]
13)u233_application.sdf 1.00361E0 c n,d 0.00000ED| 0.00000ED| -1.95615E-13]
14)u233_application.sdf 1.00361E0 c n,alpha 0.00000ED, 0.00000ED, -2.097749 i
Rows in Table: 220 [ Decrease Predsion ][ Increase Predsion

Fig. 20. VIBE action menu with table showing.

2o
Sort by
1.0E-5-0.625eV | () Ascending
Use Abs() ]

Fig. 21. VIBE sort dialog for sorting by thermal sensitivities by absolute in descending order.

The sorted sensitivities appear as shown in Fig. 22. As expected, the **U sensitivities have the highest
values followed by 'H and 'N. Experiments with sensitivities similar to these will exhibit the most
similar biases. An initial search will be conducted to identify experiments whose Ke sensitivity thermal
U nubar is near 0.69.
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Fig. 22. VIBE with the absolute values of the thermal sensitivity data sorted in descending order.

5.2 INITIAL SCREENING OF AVAILABLE EXPERIMENTS WITH VIBE

VIBE provides a convenient means of down selecting from the hundreds of benchmarks with sensitivity
data in the ICSBEP to the several that will be most useful for validation purposes. An initial screening can
be conducted using the benchmark name and applying a filter to the file names. As this system is a
thermal solution of ***U, it is expected that a U233-SOL-THERM system will provide the best match.
Begin by typing U233-SOL-THERM in the filter field at the top of the Sensitivity File Panel, as shown in
Fig. 23. As shown at the bottom of the panel, sensitivity data are available for 182 U233-SOL-THERM
experiments. Some sensitivity data were generated with TSUNAMI-1D and some were generated with
TSUNAMI-3D, but they are all suitable for comparison with the application.

Create a new benchmark set to examine the benchmark sensitivity data by dragging the ornl folder to
the empty space in the center benchmark set pane, next to, but not in, the window called u-233
application, as shown in Fig. 24. A dialog will appear requesting the name of the new benchmark
set; enter U233 benchmarks, as shown in Fig. 25.
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U233-50L-THERM-012-006.5df
U233-50L-THERM-015-00 1.sdf
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U233-50L-THERM-015-007.sdf
U233-50L-THERM-015-010.sdf
U233-50L-THERM-015-011.sdf
U233-50L-THERM-015-012.5df
U233-50L-THERM-015-013.5df
U233-50L-THERM-015-014.sdf
U233-50L-THERM-015-015.sdf

-

Files in Tree: 182; Contained: 182

Fig. 23. VIBE Sensitivity File Panel with ICSBEP filter applied.
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18)u233_application.sdf 1.00361E0 n-14 n,n' 0.00000ED 0.00000ED 4.62026E-5|
19)u233_application.sdf 1.00361E0 n-14 n,2n 0.00000ED| 0.00000ED| 2.23151F-8|
23)u233_application.sdf 1.00361E0 n-14 n,d 0.00000ED 0.00000ED -8.16658E-7|
24)u233_application.sdf 1.00361E0 n-14 n,t 0.00000ED 0.00000ED -2.33290E-5]
25/uZ33_application.sdf 1.00361E0 n-1% n,alpha 0.00000E0 0.00000E0 -3.63564E4
29)u233_application.sdf 1.00361E0 o-16 n,n' 0.00000ED 0.00000ED 7.77210E-4]
30)u233_application.sdf 1.00361E0 o-16 n,2n 0.00000ED| 0.00000ED| 1.79180E-11
33)uZ33_application.sdf 1.00361E0 o-16 n.p 0.00000E0 0.00000E0 -2.23689E5 e
Rows in Table: 220 [ Decrease Predision ][ Increase Predision

Fig. 24. Creation of new benchmark set for data distributed with ICSBEP Handbook.
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E5H

Please enter the new set's name
233 benchmarks|

ok || Cancel |

Fig. 25. VIBE benchmark set dialog for **U data.

Collapsing the sensitivity data to the same group structure as the application will allow identification of
experiments with sensitivities, and thus computational biases, similar to those of the application. To
perform a group collapse on all experiments in the u233 benchmarks set, repeat the same process as
was previously performed for the u-233 application set. With the u233 benchmarks
benchmark set window selected, select Col lapse Benchmark Set from the Action menu, in the
Collapse Benchmark Set dialog, check the box to use the predefined 3-group structure, and click
Col lapse. The collapse of the 182 files from the handbook DVD may take several seconds to complete.
The procedure will likely occur faster if the SDFs from the handbook are first copied to a local hard drive.
The resulting collapsed data will appear as shown in Fig. 26. Note at the lower left corner of the table that
the status line states there are 49,221 rows in this collapsed table. The number of rows corresponds to the
number of sensitivity profiles in all 182 SDFs considered. Note that the initial order of the table
corresponds to the order of the SDFs in the benchmark set and the order of the profiles within each SDF.

@ DIce ==
File Database=LocalShared VIBE Help
| critical / subaiticall | Alarm / Shielding |
LI233-50L-THERM ) (e P 1. e X
(] — =2 S . ]
ERITEEY [I] C:\Handbook\Dice \data \ornl \TSUNAMI-1DWU233-5
[= |, Handbock = - — T e C: HandbookDice data \ornl TSUNAMI- 1D 233-5 |
=~ Dice il e bl C:\HandbookDice \data \ornl \TSUNAMI- 1D 233-5
S data B Ha"‘g:”"k e = HE"dD‘_tDE” €+ \Handbook\Dice \data \prml \TSUNAMI- 1D\ Z33-5
- 2 B D= o C: Handbook\Dice data\ornl \TSUNAMI-1D\U233-5
= = D'“g":‘:e = 5 “'“"’om‘ C:\Handbook\Dice \data \ornl\TSUNAMI- 1DYU233-5
i o
: 2 C:\Handbook\Dice \data \ornl \TSUNAMI- 1DYJ233-5
e i test-appiication i E:mi g - Handbook\Dice \data \orrl \TSUNAML- 1D\ 2335
C:\Handbook\Dice \data \ornl \TSUNAMI- 1DYJ233-5
C:\Handbook \Dice \data \ornl \TSUNAMI- 1DYJ233-5
C:\Handbook\Dice\data \ornl \TSUNAMI- 1DYU233-£
C:\Handbook\Dice \data \ornl \TSUNAMI- 1DYJ233-5
C:\Handbook \Dice \data \ornl \TSUNAMI- 1DYJ233-5
C:\Handbook\Dice\data \ornl \TSUNAMI- 1DYU233-£
C:\Handbook Dice \data \ornl \TSUNAMI-1DWJ233-5 -
<-| ST Pemmese—— g 3
Files in Tree: 182; Contained: 182 Files in List: 182
u-233 application | U233 benchmarks
Row Identifier k-Effective  Uncertainty MNudide Reaction  1.0E-5-0.625eV Std. Dev. 0.625 - 100000.0 eV Std. Dev. 100000.0 - 2.0E7 eV Std. Dev.
1|U233-50L-THERM-001-00 1.sdf 1.00081F0! h-1 total -3.97270E-1] 4.94963E-2 1.68061E-1 -
2|J233-50L-THERM-001-00 1.sdf 1.00081E0 h-1 scatter 3.12067E-2 5.59226E-2 1.68087E-1 =]
3|U233-50L-THERM-001-001.sdf 1.00081E0 h-1 elastic 3.12065E-2] 5.59227E-2] 1.68087E-1
4J233-50L-THERM-00 1-00 1.sdf 1.00081F0! h-1 capture -4, 2B476E-1 -6.42629E-3] -2.67521E-5
5[U233-50L-THERM-001-00 1.sdf 1.00081E0 h-1 n,gamma 4. 28476E-1| -6.42629E-3] -2.67521E-5
6/J233-50L-THERM-001-001.sdf 1.00081E0 n-14 total -4.36192E-3] 3.19667E5 8.31024E-6
7|J233-50L-THERM-001-00 1.5df 1.00081ED n-14 scatter 1.911126-5 6.88826E-5 1.23481E-4
8|U233-50L-THERM-001-001.sdf 1.00081E0 n-14 elastic 1.91115E-5 6.88826E-5 1. 19608E-4
9(J233-50L-THERM-00 1-00 1.sdf 1.00081F0! n-14 nn' 0.00000ED! 0.00000ED! 3.86933E-6
10|U233-S0L-THERM-001-001.sdf 1.00081E0 n-14 n,2n 0.00000ED! 0.00000ED 2.88220E-9
11|U233-50L-THERM-001-001.sdf 1.00081E0 n-14 capture -4.38103E-3] -6.56859E-5 -1.15170E-4
12|U233-50L-THERM-001-001.sdf 1.00081F0! n-14 n,gamma -1.72559E-4] -2.58774E6 -4.06129E-8
13|U233-S0L-THERM-001-001.sdf 1.00081E0 n-14 n.p -4, 20848E-3| -6.30982E-5 -3.92919E-5
14|U233-50L-THERM-001-001.sdf 1.00081E0 n-14 nd 0.00000EQ 0.00000EQ -2.48435E-7 o
Rows in Table: 49221 l Decrease Predision ” Inarease Predision ]

Fig. 26. VIBE with group-collapsed sensitivity data for benchmarks from the ICSBEP Handbook.
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To examine the availability of sensitivities in the benchmarks that are similar to those in the application,
VIBE’s sorting and filtering capabilities will be used. As shown in Fig. 22, the application is most
sensitive to *U nubar in the thermal range. Begin by filtering the benchmarks to eliminate all other
reactions except *U nubar. With the u233 benchmarks table showing, select Filter Table..
from the VIBE Action menu, as shown in Fig. 27. In the Fi lter dialog, select Nucl ide from the
first pull-down menu, select is from the second pull-down menu, and type u-233 in the specification
field. Next, click Add Constraint, and set the next constraint for reaction 1s nubar. Ensure
that Al of These is selected at the bottom of the dialog so it appears as shown in Fig. 28, and then
select Basic Filter to apply the filter to the table.

8 Dice (E=8[EoR T
File Database=LocalShared Help
Critical / Subaritical | Add database location... Cti+l | | ComelaonMatix | VEE |
U233-50L-THERM Open benchmark set...  Ctrl+0 lkion = (& 5z || u223 benchmarks ===
ERITEEY New benchmark set... Ctrl+N E C:\Handbook\Dice \data \ornl \TSUNAMI-1DWU233-5
[z | Handbook Export Table... Cirl+E e C: HandbookDice data \ornl TSUNAMI- 1D 233-5 |
=~ . Dice = ) C:\Handbook\Dice \data\ornl\TSUNAMI-1DYJ233-5
= || data Action L Close Selected Table C:\Handbook\Dice \data Yol TSUNAMI-1D\U233-5
- B Window W Close All Tables C+\Handbook\Dice \data \orrl\TSUNAMI- 1DYU233-5
C:\Handbook\Dice \data \ornl \TSUNAMI- 1DYJ233-5
Collapse Benchmark Set... Ctrl+B C: Handbook!Dice data\ornl \TSUNAMI- 1D\U233-6
Retreive data from DICE database... Cirl+D C:\Handbook\Dice \data \ornl\TSUNAMI- 1DYU233-5
§ C:\HandbookDice data \ornl TSUNAMI-1DYU233-6
Sort Table... Ctrl+Shift+5
i it C:\HandbookiDice data \ornl TSUNAMI-1DU233-€
Unsort Table Crl+U C:\Handbook\Dice \data \ornl \TSUNAMI- 1DVU233-5
Filter Table... Ctrl+F C:\Handbook\Dice \data \ornl \TSUNAMI- 1DYJ233-5
5 C:\Handbook\Dice\data \ornl \TSUNAMI- 1DYU233-£
Unfilter Table Ctrl+Shift+U C:Handbook\Dice'data \ornl\TSUNAMI- 1DYU233-5
C:Handbook\Dice'data \ornl \TSUNAMI-1DW233-E
f- | B = lll- § = = | g ]
Files in Tree: 182; Contained: 182 Files in List: 182
u-233 application | U233 benchmarks
Row Identifier kEffective  Uncertainty ~ Nudide  Reacion LOE-5-0.625eV  Std.Dev.  0.625-100000.0eV  Std.Dev.  100000.0-2.0E7eV  Std. Dev.
1|U233-50L-THERM-001-00L.sdf 1.00081ED) h-1 total -3.97270E-1 4.94963E-2 16806 1E-1] -
2|U233-50L-THERM-001-00 Lsdf 1.00081E0 h-1 scatter 3.12067E-2 5.59226E-2 1.68087E-1] =
3)U233-50L-THERM-001-00 Lsdf 1.00081E0 h-1 elastic 3.12065E-2 5.59227E-2 1.68087E-1]
411233 S0L THERM 00 1-001.5df 1.00081E0) h-1 capture 4 78476E -1 -6.42629E 3 -2.67521E-5
5/U233-50L-THERM-001-00 L.sdf 1.00081E0 h-1 n,gamma ~4.28476E-1 -6.42529E-3) -2.67521E-5
6/L/233-50L-THERM-001-00 L sdf 1.00081E0 n-14 total -4.36192E-3] 3.19667E-6 8.31024E-6
7|U233-50L-THERM-00 1-00 Lsdf 1.00081E0) n-14 scatter 13111265 6.88826E-5 1.23481E4
8U233-50L-THERM-001-00 Lsdf 1.00081E0 n-14 elastic 1.911156-5 6.88826E-5 11960864
9U233-50L-THERM-00 1-00 Lsdf 1.00081ED) n-14 nn’ 0.00000ED 0.00000ED 3.86938E-6
10|UZ33-50L-THERM-001-00 Lsdf 1.00081E0 n-1¢ n,n 0.00000ED 0.00000ED 2.88220E-9
11U233-50L-THERM-00 1-00 Lsdf 1.00081E0 n-14 capture -4.38103E-3] -6.56859E-5, 11517064
12U233-50L-THERM-00 1-00 Lsdf 1.00081ED) n-14 n,gamma -L.725544) -2.5877E 6, -4.06129E-8
13(U233-50L-THERM-001-00 Lsdf 1.00081E0 n-1¢ np ~4.20846E-3) -6.30982E-5, -3.92919E-5
14/U233-50L-THERM-00 1-00 Lsdf 1.00081E0 n-14 nd 0.00000ED 0.00000ED -2.48435E-7 g
Rows in Table: 49221 Decrease Predision ” Increase Predsion ]

Fig. 27. VIBE action menu item for table filtering.
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'@ Filter

Nudide v | |Is | @ NotNul |u-233
» ull

X | [Reaction =] [is w| @ Nothull |nubar
) ol

@ AIOfT.. (0 AnyOfThese | BasicFiter || Advanced... || Cancel

Fig. 28. VIBE filter dialog for **U nubar.

The filtered table will appear as shown in Fig. 29. Note that there are now only 182 rows in the table.
Sorting the table by the thermal sensitivity in descending order provides the results shown in Fig. 30.
Note that the highest **U nubar thermal sensitivities are >0.95, where the application sensitivity is 0.69,
as shown in Fig. 22. Although high coverage is provided by these benchmarks, the benchmarks with the
highest thermal sensitivities may exaggerate the bias due to *°U at thermal energies, while
underrepresenting important processes at other energies or in other nuclides and reducing similarity to the
application system. Scrolling down through the table, it can be observed that there are many benchmarks
with #*U nubar thermal sensitivities near 0.69, as shown in Fig. 31. The number of benchmarks with
sensitivities near 0.69 can be determined using VIBE’s filter capabilities.
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@ Dice

File Database=LocalShared VIBE Help

| crtcel fsubaitcal | Alerm /Shieking | Ry Physcs | ComelationMatrix | VIBE |
U233-50L-THERM [.x_]] [l w232 application [= (@ (5= |4/ u233 benchmarks == [x]
SRt TR E [I] C+\Handbook\Dice \data \orrl \TSUNAMI- ID\UZ33-5 -

\Handbook\Dice'data\ornl\TSUNAMI- 1DVU233-€ |
C:Handbook\Dice \data\ornl \TSUMAMI-1D\U233-£
C: Handbook\Dice \data\ornl \TSUNAML- 1D\233-5
C: Handbook'\Dice \data \ornl \TSUNAMI- 1D\233-£
HandbookDice idata\ornl\TSUMAMI-1D\U233-5
Handbook\Dice \data\ornl \TSUNAML- 1D\233-5
C: HandbookDice \data \orrl TSUMAMI- 1D\U233-5
C:Handbook\Dice idata\ornl \TSUMAMI-1D\U233-£
C: Handbook\Dice \data\ornl \TSUNAML- 1D\233-5
Handbook\Dice idata\ornl TSUNAMI-1D\U233-£
Handbook\Dice \data\ornl \TSUNAML- 1D\233-5
C: Handbook'\Dice \data \ornl \TSUNAMI- 1D\233-£
C:Handbook\Dice \data\ornl \TSUMAMI-1D\U233-£
C: Handbook\Dice \data\ornl \TSUNAML- 1D\U233-5

4 n L3
Files in Tree: 182; Contained: 182 Files in List: 182
w233 jon U253 bendhmanks |
Row Identifier k-Effective Uncertainty Mudide Reaction 1.0E-5-0.625eV Std. Dev. 0.625 - 100000.0 eV Std. Dev. 100000.0 - 2.0E7 eV Std. Dev.
160/U233-50L-THERM-001-00 L.sdf 1000810 U233 nubar 9.481826-1) 4911022 2.2713€-3 o
370{U233-50L-THERM-001-002.sdf 1.00080ED u-233 nubar 9.46132E-1 5.10675E-2| 2.36434E-3| D
580[U233-50L-THERM-001-003.sdf 1.00033E0 u-233 nubar 9.44211E-1] 5.29003E-2| 2.45170E-3|
790(U233-50L-THERM-001-004. sdf 1.00032E0 u-233 nubar 9.42257E-1 5.47644E-2| 2.54125E-3|
1000 U233-50L-THERM-001-005.sdf 9.99660E-1 u-233 nubar 9.40371E-1] 5.65643E-2| 2.62763E-3|
1106 /U233-50L-THERM-005-00 L.sdf 10017680 U233 nubar 3.869506-1 1.06976E-1 6.05011E-3
1287|U233-50L-THERM-008-00 1.5df 1.00135E0 u-233 nubar 9.55465E-1| 4.23110E-2| 1.89413E-3
1500|U233-50L-THERM-011-028.sdf 9.82160E-1 u-233 nubar 4. 22171E-1] 5.255226-1 5.16832E-2|
1701/U233-50L-THERM-0 12-006.5df 10040360 U233 nubar 3.516196-1, 1.39577E-1 8.48055E-3
1924|U233-50L-THERM-015-001.5df 9.89094E-1| u-233 nubar 5.17175E-1| 4.46611F-1| 3.56819E-2|
2137|U233-S0L-THERM-015-002.sdf 9.84079E-1 u-233 nubar 5.04017E-1] 4.57668E-1| 3.77711E-2|
2359U233-50L-THERM-015-004.sdf | 9.88467E-1) U233 nubar 5.69935-1, 3.92915-1) 3.659292
2571|U233-50L-THERM-015-007.5df 9.87268E-1| u-233 nubar 5.54161F-1 4.06828E-1| 3.84415E-2|
2783|U233-50L-THERM-015-010.sdf 9.88877E-1| u-233 nubar 5.12876E-1| 4, 44694E-1| 4. 18478E-2| ol
Rows in Table: 182 Decrease Predsion ][ Increase Predsion l
. . 233 .
Fig. 29. VIBE with “U filter applied to ICSBEP Handbook data.
@ Dice
File Database=LocalShared VIBE Help
| critcal subcritical | Alarm jsnieldng | R Physcs | ComelatonMatix | VIBE |
U233-50L-THERM [ % ]] (& u22 application = [= [ || |5 u233 benchmarks = = [x]
EREN C:\Handbook\Dice \data\ornl TSUNAMI-IDYU2335

C:\Handbook\Dice\data\orri\TSUNAMI- 1DVU233-5] |
2 \Handbook!Dice data\ornl\TSUNAMI- 1D\U233-£
C:\Handbook!Dice\data\ornl \TSUNAMI- 1D\U233-5
C:\Handbook!Dice'data\ornl TSUNAMI- 1D\U233-6
2 \Handbook!Dice datalornl\TSUNAMI- 1D\U233-£
C:\Handbook!Dice\data\ornl \TSUNAMI- 1D\U233-5
2 \Handbook!Dice data\ornl TSUNAMI- 1D\J233-5
C:\Handbook!Dice\data\ornl \TSUNAMI- 1D\U233-5
C:\Handbook!Dice'data\ornl TSUNAMI- 1D\U233-6
2 \Handbook!Dice datalornl\TSUNAMI- 1D\U233-£
C:\Handbook!Dice\data\ornl \TSUNAMI- 1D\U233-5
C:\Handbook!Dice'data\ornl TSUNAMI- 1D\U233-6
2 \Handbook!Dice datalornl\TSUNAMI- 1D\U233-£
C:\Handbook!Dice \data \ornl TSUNAMI- 1DWJ233-5 -

“ [ 3
Files in Tree: 182; Contained: 182 Files in List: 182
Row Identifier k-Effective Uncertainty Mudide Reaction  1.0E-5-0.625eV Std. Dev. 0.625 - 100000.0 eV Std. Dev. 100000.0 - 2.0E7 eV Std. Dev.
26662 |J233-50L-THERM-009-004.5df 1.00002E0|  4.42000E-4ju-233 nubar 9.56664E-1] 20715264 4.09782E-2] 3.50287E-5] 1.81753E-3| 2.47993E-7| -
1287 U233-50L-THERM-008-00 1.sdf 1.00135E0] u-233 nubar 9.55465E-1 4.23110E-2 1.89413E-3 D
26373 |J233-50L-THERM-009-003.5df 9.98735E-1  3.83000E-4ju-233 nubar 9.55413E-1 1.792126-4 4.21604E-2 3.11770E-6 1.88683E-3 2.22927E-7
26084(U233-50L-THERM-009-002.5df 9.98359E-1  4.93000E-4/u-233 nubar 9.54126E-1 2.30350E-4 4.33768E-2 4.13364E-6 1.95720E-3 2.97860E-7
25794(J233-50L-THERM-009-00 1.sdf 9.96802E-1  4.96000E-4)u-233 nubar 9.531126-1 2.31408E-4 4.44363E-2 4.20765E-6 2.01561E-3] 3.09114E-7
160|U233-50L-THERM-001-001.sdf 1.00081E0 u-233 nubar 5.48182E-1] 4.91102F-2| 2.27134E-3
370|U233-50L-THERM-001-002.sdf 1.00080ED! u-233 nubar 9.46132F-1 5.10675E-2 2.36434E-3|
580 |U233-50L-THERM-001-003.5df 1.00033E0 u-233 nubar 9.44211E-1 5.29003E-2 2.45170E-3]
790|U233-50L-THERM-001-004.sdf 1.00032E0 u-233 nubar 5.42257E-1] 5. 47644E-2] 2.541256-3
1000 U233-50L-THERM-00 1-005.5df 9.599660E-1) u-233 nubar 9.40371E-1 5.65643E-2 2.62763E-3|
13545(U233-S0L-THERM-003-010.sdf 1.00801E0| 4.83000E-4u-233 nubar 9.25900E-1 2.11930E-4 7.04824E-2 6.42671E-6 3.60309E-3] 5.33078E-7
8472U233-50L-THERM-002-011.sdf 10123260 4.96000E-4ju-233 nubar 9. 24663E-1] 2, 16030E-4| 7.16607E-2] 6.66224E5| 3.66122F-3 5.53595E-7|
8363233-50L-THERM-002-010.5df 1.00321E0| 4.99000E-4u-233 nubar 9.15290E-1 2.15809E-4 8.04389E-2 7.57115E-6 4.20366E-3] 6.54674E-7
8254|1U233-50L-THERM-002-009.sdf 9.90238E-1|  4.98000E-4)u-233 nubar 5.10744E-1] 2.16327E-4| 8.46793E-2] 8.04521E-5] 4.55834E-3 7.09299E-7| o

Rowsin Table: 182 | Decrease Precsion || Increase Predsion |

Fig. 30. VIBE with Z*U nubar filter and descending sorting for thermal sensitivities applied to ICSBEP
Handbook data.
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@ Dice (E=H =R

File Database=LocalShared VIBE Help

| critcal subcritical | Alarm jsnieldng | R Physcs | ComelatonMatix | VIBE |

Uz33-SOLTHERM [ x |3 [ w223 application [= (@[55 |[4]uz33 benchmarks =B E= [x ]
B €A E [I] C:\Handbook\Dice \data \ornl \TSUNAMI-1DYJ233-£ »
=} Handbook = = C:\Handbook\Dice\data\orri\TSUNAMI- 1DVU233-5] |

B~} Dice By G\ C C:\Handbook\Dice \data \ornl \TSUNAMI-1DYJ233-£

S data &-(Js Handbook €+ \Handbook\Dice \data \prml \TSUNAMI- 1D\ Z33-5

R | Bl Jo Die= 2 Handbook\Dice\data \ornl TSUNAMI- 1D\U233-5

EH é e C:\Handbook\Dice \data \ornl \TSUNAMI-1DYJ 233-£

[+ |, test-application

C:Wm@mw)w—mpm -

q|= [T} | 3

Files in Tree: 182; Contained: 182 Files in List: 182

Row Identifier k-Effective Uncertainty Mudide Reaction  1.0E-5-0.625eV Std. Dev. 0.625 - 100000.0 eV Std. Dev. 100000.0 - 2.0E7 eV Std. Dev.
33710|U233-50L-THERM-014-005.5df 1.01399E0|  5.00000E-4ju-233 nubar 7.02793E-1] 1.38115E-4| 2.73286E-1] 2,28B62E-5) 2.37761E-2 3.6361BE-5) -
35884 (U233-50L-THERM-014-014.5df 1.00116F0|  5.00000E-4u-233 nubar 7.00930E-1 1.33278E-4 2.74055E-1 2.31524E-5 2.48631F-2 3.85560E-6

35506 |U233-50L-THERM-014-013.5df 1.00450E0|  4.99000E-4u-233 nubar 7.00824E-1 1.380126-4 2.74698E-1 2.31682E-5 2.43300E-2 3.79441E-6

39860 U233-50L-THERM-016-010.5df 1.00434E0|  5.00000E-4u-233 nubar 6.95905E-1 1.37717E-4 2.83215E-1 2.47671E-5 2.048549E-2 3.15311F-6|

40580 J233-50L-THERM-016-012.5df 1.00342E0| 4.97000E-4u-233 nubar 6.95765E-1 1.36965E-4 2.83355E-1 2.46558E-5) 2.04854E-2 3.13568E-6
40220|U233-50L-THERM-016-011.5df 1.00305E0(  5.00000E-4ju-233 nubar 6.95529E-1] 1.37707E-4| 2.83561E-1] 2,48192E-5| 2.05153E-2 3.15758E-5]
13872|U233-50L-THERM-004-003.sdf 9.95296E-1  4.99000E-4/u-233 nubar 6.94926E-1 1.33148E-4 2.82118E-1 2.43363E-5 2.28662F-2 3.55711F-6

35128 |U233-50L-THERM-014-012.5df 1.00674E0|  5.00000E-4u-233 nubar 6.94784E-1 1.36470E-4 2.80407E-1 2.36283E-5 2.46586E-2 3.79845E-6
39140|U233-50L-THERM-016-008.sdf 9.95603E-1|  4.97000E-4ju-233 nubar 6.93106E-1] 1.37408E-4| 2,85508E-1] 2,50311E-5] 2.09882E-2 3.23959E-5] (B
38420(U233-50L-THERM-016-006.5df 9.94457E-1)  4.99000E-4/u-233 nubar 6.93086E-1 1.38246E-4 2.85524E-1 2.51779E-5 2.09917E-2 3.25956E-6

39500 U233-50L-THERM-016-009.5df 9.94849E-1  5.00000E-4ju-233 nubar 6.93083E-1 1.38305E-4 2.85525E-1 2.51781E-5 2.09942E-2 3.26126E-6
38780|U233-50L-THERM-016-007.sdf 9.95251E-1|  4.83000E-4)u-233 nubar 6.92839E-1] 1.33451E-4| 2.85779E-1] 2.43337E-5| 2.09837E-2 3.14709E-5|
37340|U233-50L-THERM-016-002.5df 1.00405E0|  5.00000E-4/u-233 nubar 6.92334E-1] 1.36774E-4| 2.86162F-1| 2.49578E-5| 2.11053E-2| 3.24801F-6|

38060 U233-50L-THERM-016-004.5df 9.99971E-1  4.84000E-4ju-233 nubar 6.92204E-1 1.32865E-4 2.86234E-1 2.42994E-5 2.11624E-2 3.16452E-6 o

Rowsin Table: 182 | Decrease Precsion || Increase Predsion |

Fig. 31. Values near 0.69 from VIBE with >*U filter and descending sorting for thermal sensitivities
applied to ICSBEP Handbook data.

Returning to the filter dialog, available from the Action menu, add additional constraints to show only
systems with 23U nubar sensitivities with values between 0.67 and 0.71, inclusive, as shown in Fig. 32.
Once the filter is applied, the number of matching benchmarks is 34, as shown in Fig. 33.

L Filter
x| [ucide - [ +| @ nNothul [u-233
(7 Null
E] ._Reach'on -] [is > | (@ Mot Null | rubar
() Nl

[

(1.0E-5-0.625eV | |Greater Than or Equal to + @ MNothull |0.67

(0 Null

1L0E-5-0.625eV | |LessThan or Equal to ~ | @ Mothul |0.71

(70 Mull

Basic Filter H Advanced... ][ Cancel J

Add Constraint @ Al Of These () Any Of These

Fig. 32. VIBE Filter dialog for thermal ***U nubar sensitivities with values > 0.67 and < 0.71.
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@ DICE
File Database=LocalShared VIBE Help
Critical / Subaritical | Alarm / Shielding | Fundamental Physics: Correlation Matrix vBE |
U253-50L-THERM X_ | L&/ u-233 application = [E [ ||L% u233 benchmarks = [ = X
[ERI) E C: \Handbook\Dice \dataornl TSUNAMI-1D\U233C o
&}/ Handbook El ERI ERI C: \Handbaok Dice \datatorn| TSUNAMI-10233-5] = |
&) Dice 2 ook - C: \Handbook\Dice Ydataornl [TSUNAML-1D\U233-6
£ ) data ’ C: \Handbook!Dice Ydataorn! [TSUNAMI-1D1233-5
- 5 E-f Dee B Dicz C: \Handbook\Dice \datatornl [TSUNAMI-1D\J233-5
b | TSUNAMI-1D & = p‘“g:;:E & = da‘am C: \Handbook \Dice \data YornlTTSUNAME-1DV233-5.
|- ® U233-.50L-THERM00: ’ C: \Handbook!Dice \dataorn! (TSUNAML-1DY233-2
i @ U233-50L-THERM-00 testapplication E::::g C: HandbookDice \data orn/\TSUNAMI- 1DW233-£
{- ® U23350L-THERM-00 " C: \HandbaokDice Ydata\ornl TSUNAMI-1D\233-5
# U233-50L-THERM-00: C: \Handbook!Dice Ydata orn! [TSUNAMI-1D1233-5
® U233-5OL-THERM-00: C: \Handbook!Dice \dataorn! [TSUNAMI-1D|233-£
® U233-SOL-THERM-00: C: \Handbook Dice Ydataorn! \TSUNAML-1D{233-€
® U233-50L-THERM-00E C: \HandbookDice \dataorn! \TSUNAMI-1D233-€
i~ ® U23350LTHERMAO1: C:\Handbaok\Dice Ydata\ornl TSUNAMI-1D\233-5
- @ U233-50L-THERM-01: C:\Handbook!Dice \data \ornlTSUNAMI-1DW233-5
i ® U233SO0LTHERMAOL! C: \Handbook\Dice Ydata orn! [TSUNAMI-1D1233-5
i ® U233SOLTHERM-OL: ~ C: \Handbook\Dice \datatornl TSUNAML-1D\J233-€ ™
<[ I ] » Ll - L5
Files in Tree: 182; Contained: 182 Files in Tree: 182; Contained: 182 Files in List: 182
u-233 application [ u233 benchmarks |
Row Identfier kEffective  Uncertainty  Nudide  Reacton LOE-5-0.625€V  Std.Dev.  0.625-100000.0eV  Std.Dev.  100000.0-2.0E7eV  Std. Dev.
4921[U233 SOLTHERM-015-020.sdf |  9.95468E-1] U233 |nubar 6.87505E 1 2.935666-1 1.84724E2 o
513410233 50L THERM 01502 1sdf | 9.97390E-1, U233 |nubar 5. 764066 1 3.03631E-1 19451262 B
5347|233 50L THERM 015-022.5df | 9.952626-1, U233 |nubar 5.711B5 1 3.08174-1 201752
8581[U233 SOLTHERM-002-012.5dF | 9.92988E-1 4680004233 |nubar 6909241  1.29798E4 28568861  2.31360E5, 2329672 3.40891E5)
9321U233-50L-THERM-003-00 L.sdf 100073€0 5.00000E-4u-233 |nubar 6.83600E-1 1349944 2914231 2.47380E-5, 2.487906-2]  3.85783E-5) E
E{UZBS-SDL-THERM-DUHUE‘de 99529661 4.99000E-4u-233 _nubar 6.949266-1  1.39146E4 2.821186-1]  2.4336%E-5) 22866252 3.55711E5)
157720233-50L-THERM-006-012.5d | 9.9133%-1 5.00000E-4u-233 nubar 6.88%76-1 13311264 2896051 2.56051E-5, 21426862 3.34018E-5)
20252U233 SOLTHERM 006-013.5df | 0.91751E-1 4.09000E-4u233  |nubar 6882841  1.37884E4 28080261  2.56256E-5, 21422662 3.341%4E 5| —
20732U233 50U THERM D06-014.5df | 0.89937E-1 4.82000E-4u233  |nubar 5.88170E-1  1.35023E4 28997961 2.52740E5, 21450062 3.29690E5)
21212233 50L THERM-D06-015.5dF | 0.89127E-1 4.85000E-4u233 |nubar 58834261  1.3319264 2.80791E-1  2.56638E5) 2146532 3.35354E5)
216921233 SOLTHERM-006-016.5dF | 9.88749E-1) 5.00000E-4u233  |nubar 6.864106-1 13782764 29141761 2.58909E-5, 2176852 3.40567E-5)
22172U233-50L THERM-006-017.5dF | 9.89240E-1 4.90000E-4u-233 |nubar 6.863496-1 13510964 2.919966-1]  2.53246E-5, 2.175086-2] _ 3.33547E-5)
22652U233-50L-THERM-006-018.5df | 9.89507E-1 5.00000E-4|u-233 |nubar 6.86991E-1 13770264 2.513%E-1  2.58025-5, 21758862 3.40136E-5)
33568 |233-50L-THERM 014-003.sdf 1.01319€0[ 4.09000E-4u233 |nubar 6874051  1.33563E4 28747661 2.39862E5, 24967262 3.8103%E5)
33635 |1233-50L-THERM 014-004.5df 10119%€0] 4.54000E-4u233  |nubar 5830731  1.3314264 28524561 2.36068E-5) 24631662  3.72334E5)
33710|0233-50L-THERM 014-005.5dF 10139960 5.00000E4u233 |nubar 7.0279%-1]  1.3811564 27328661 2.28862E 5, 23776162 3.6%18E5) -
RowsinTeble: 34 | Decrease Precsion || Inease Predsion |

Fig. 33. VIBE with 23U nubar thermal sensitivities near 0.69 filter applied to ***U benchmarks.

The energy-dependent sensitivity data for the benchmarks can be visually compared to the sensitivities of
the application using Javapefio. To open the benchmark SDF in Javapefio for the first benchmark shown
in the table, U233-SOL-THERM-016-003, type U233-SOL-THERM-016-003 in the filter field of the
u233 benchmarks benchmark set window in the center pane of VIBE, as shown in Fig. 34. Only the
matching SDF will remain visible in the tree as long as the filter is applied. Right-click on the .sdf file
name and select Open In Javapeno. After the file is read from the handbook DVD, a new tab
containing the sensitivity data will be added to the Javapefo reaction list, as shown in Fig. 35.
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|2 u-233 benchmarks
U233-50L-THERM-016-003)|

= e =

B4 C:\
=+ | Handbook

E| ) Dice

- |, TSUNAMI-3D
‘. @ U233-50L-THERM-016-003.sdf

Files in Tree: 1; Contained: 1

Fig. 34. Handbook benchmark set with filter applied.

| £:| Reaction List El@

uZ33-soltherm-016, case 3

Sort List

|| unsortiist |

h-1 total
h-1 scatter
h-1 elastic
h-1 capture
h-1 n,gamma
c total

c scatter

c elastic
cnn'

¢ capture

C n,gamma

cnp
~ o

-~

m

Fig. 35. Javapeiio reaction list with data for **U
application and U233-SOL-THERM-016-003.

First, plot the **U nubar sensitivity data for the application by selecting the application tab, scrolling to or
filtering for u-233 nubar, right-clicking on u-233 nubar, and selecting Plot In new window
from the pop-up menu, as shown in Fig. 36. Next, select the tab for the benchmark, filter for u-233
nubar, and double-click u-233 nubar in the list, as shown in Fig. 37, to add the benchmark

sensitivity data to the plot of the application sensitivity data.
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| £ Reaction List == =]

u-Z33 application | u233-soktherm-016, case 3|

u-233nu !I]

Plot in New Window
Perform Operations
Get Profile Information

Fig. 36. Javapeiio reaction list for plotting **U nubar
sensitivity data for **U application in a new window.

| £:| Reactien List [l = | s
4233 application | U233-soltherm-016, case 3 I_
o (%]

Fig. 37. Javapeiio reaction list for plotting ***U nubar
sensitivity data for U233-SOL-THERM-016-003.

The resulting plot with the two sensitivity profiles is shown in Fig. 38. The two profiles are nearly
identical across the entire energy spectrum, indicating that these two systems should have very similar
bias in term of U nubar. Other nuclides and reactions for this or other systems can be inspected in a

similar manner.
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| £ u-233 nubar

(===

ozar

0.24r

0.22r

0200

0181

01ar

014ar

0l1z2r

010

Q0Er

Sensitivity per Unit Lethargy

Q08

004r

Q00 41_'_":‘:; 1 1

1-233 application u-233 nubar

Integral Value =10
1233-z0l-therm-016, case 3 1-233 nubar
Integral Value = 05008008 0 1.370477E-4

10E-05

1.0E-04 10E-03 1.0E-02 10E

-01

1.0EQ0

10E01 1.0E02
Energy (V)

10E03 1.0E04 1.0E05

1.0E07

Fig. 38. Javapeiio plot of **U nubar sensitivities for **U application and U233-SOL-THERM-016 case 3.

VIBE can also retrieve information from DICE to quickly provide descriptions of benchmarks identified
with sensitivity data. To determine details of the all experiments from U233-SOL-THERM-016, remove
the —~003 from the filter on the handbook benchmark set, as shown in Fig. 39. Note that there are 31
benchmarks in this evaluation. Checking the benchmarks from the table that have U nubar thermal
sensitivities near 0.69, only 11 of these 31 benchmarks from U233-SOL-THERM-016 meet the criteria.

£ u-233 benchmarks
U233-50L-THERM-016|

= ) €\

| Handbook

Dice

- data

----- # U233-50L-THERM-016-001.sdf
----- # U233-50L-THERM-016-002.sdf
""" # U233-50L-THERM-016-003.sdf
----- # U233-50L-THERM-016-004.sdf
----- # U233-50L-THERM-016-006.sdf
""" # U233-50L-THERM-016-007.sdf
----- # U233-50L-THERM-016-008.sdf
----- # U233-50L-THERM-016-009.sdf

m

TSUNAMI-3D

# U233-50L-THERM-016-010.sdf
# U233-50L-THERM-016-011.sdf

Files in Tree: 31; Contained: 31

Fig. 39. Handbook benchmark set filtered for “U233-SOL-THERM-016.”
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To find details from the DICE database for all 31 benchmarks in U233-SOL-THERM-016, select
Retrieve data from DICE Database from the VIBE Action menu, as shown in Fig. 40. In
the DICE query dialog, select Fuel from the left column, then check the boxes next to Fuel
Concentration and Fuel Composition, as shown in Fig. 41. Under Benchmark Keff and
Uncertainty, select Benchmark Keff and Benchmark Keff Uncertainty, as shown in
Fig. 42, and then click View Data.

R DicE (E=H Ecl*>|
File Database=LocalShared Help
| Adddstabase location... Ctrl+L ComelationMatrix | VIBE |
Open benchmark set..  Ctrl+O o [= (52 | [[Z]5233 benchmars E‘E‘E X
New benchmark set... Cerl+N E U233-50L-THERM-016 X C:\Handbook Dice\data \ornl \TSUMAMI-1DYJ233-5 »
Export Table... Ctrl+E = C: Handbook\Dice\datalornl TSUNAMI-10233-5 |
: * || |c:\Handbook\Dice\dataornl \TSUMAMI-1DV233-5—
Action » Close Selected Table Handbook C:\Handbook\Dice \datalornl \TSUNAMI- 1Dy 2335
g Window v Close All Tables - Dice e C: HandbookDice \dataormi\TSUNAMI - 1DYJ233
£ |, TSUNAm=w o v R e —— W e . = | |c\Handbook\Dice'\data\ornl \TSUNAMI-1DYJ233-£
& U23350L- | DRapse Senchmar: el i B o omi C:Handbaok \Dice \data\ornl\TSUNAMI- 1D\U233-5
® U2s3S0L- = Retreive data from DICE database... Cirl+D Ju TSUNAMI-D 1 Handbook Dice \latalorml\TSUNAMI- ID\233-5
@ u2sTsoL Sort Table. CrlShifts 5 o Ut R otE 00ty ] YerdbookDecetalom\TsunAL DY 233
% UZ3350L . “MQ'T”E"”‘““““Z:i - Handbook\Dice \data\orri\TSUNAMI-1D\J233-5
- @ U233-50L- Unsort Table Cerl+U [ Umm’mmﬂlﬁms‘wf C:Handbook\Dice \dataornl TSUNAMI-1DYJ233-5
- @ U23350L- — —— [ UZSSSOLTHERM-016-004. (C:\HandbookiDice \data\orn\TSUNAMI-1DVJ233-5
] itter Table... y © # U233 50L THERM-015-006.5df : :
» UZITSOL ] e oo T oo ot C: HandbookiDice \data\orri\TSUNAMI- 1DYJ233-5
» U350 Unfilter Table Ctrls Shift+U [ um SDL’THER.M-OIG-OOS‘sdf (C:\HandbookiDice \data\ornl\TSUNAMI-1D\J233-5
» Uzs3EOL- [t pd C: HandbookiDice \data\orrni\TSUNAMI- 1DYJ233-6
* U233 8O0L- # U233-50L-THERM-015-00. (C:\Handbook Dice \data\ornl\TSUNAMI-1D\U233-5
- # U233E0L # U233-50L-THERM-016-010.sdf
pivngungl o # UZ33SOL-THERM-016-011sdf
4| m | » | [
Files in Tree: 31; Contained: 31
Files in Tree: 182; Contained: 182 Files in Tree: 1; Selected: 1 “ =

u-233 application ‘ u-233 benchmarks

Identifier 0.625 - 100000.0 eV’
. .00674E0 . ) 1 3628365 .

U233-50L-THERM-014-013.sdf 1.00450E0| 7.00824E-1| 2.74698E-1| 2.31682E-5

U233-50L-THERM-014-014.sdf 1.00116E0| 7.00930E-1| 2.74055E-1| 2.31524E-5 2.48631E-2|

U233-50L-THERM-014-015.sdf 1.00055E0| u- 6.88911F-1 2.85337E-1| 2.38822E-5 2.55960E-2| 3.931426-5

U233-50L-THERM-016-001.sdf 1.00143E0| 4.68000E-4ju-233 inubar 6.92114E-1| 2.B6352E-1| 2.35332E-5 2.11343E-2| 3.05759E-6

U233 50L THERM 016-002.5df 10040560 5.00000E4ju233 |nubar 6.0233 1 286162 1 2.49978E 5 2110532 3.24801E 6,

U233 50L-THERM 016-003.5df 10032620 4.95000E4u233 |nubar 6.92048E 1] 286437E 1 2482975, 21116E 2 3.2231E6,

U233-50L-THERM-016-004.:sdf | 9.99971E-1] 4840004233 |nubar 6922041 2862341 242995 2116242 3.1645%E5, -

U233-50L-THERM-016-006.sdf 9.94497E-1|  4.99000E-4ju-233 inubar 6.93086E-1| 2.85524E-1| 2.51779E-5 2.09917E-2| 3.25956E-6,

U233-50L-THERM-016-007.sdf 9.95251F-1| 4.83000E-4ju-233 inubar 6.92839€-1 2.85779E-1| 2.43337E-5 2.09837E-2| 3.14709E-6, -

U233-50L-THERM-016-008.sdf 9.95603E-1 4.97000E-4ju-233 inubar 65.93106E-1| 2.85508E-1| 2.50311E-5 2.09882E-2| 3.23959E5, 3

U233 S0 THERM 016-009.sdf | 9.04840E 1 5.00000E4u233  [nubar 69308 1 28552561 251785, 20994E 2 3.26126E 6,
39860|U233 S0L-THERM 016-010.5df 100434E0| 5.00000E4u233 |nubar 6.95905E 1] 283251 247675 2048542 3.153LES, B
40220|U233-50L-THERM-016-01 1.5df 10030560 5.00000E-4u-233 |nubar 6.955296-1] 2835611 2.4819%E-5 2051532 3.15756E5, -

RowsinTable: 34 | Deqease Precsion | Increase Precsion |

Fig. 40. Retrieve data from DICE Database menu option.
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| £:| Query DICE Databaze

General Ttems |Dﬁ,e,m
[7] Fuel Thidness

Moderator

Meutron Absorbing Material [] Fissile Conc.

Geometry .

Benchmark Keff and Uncertainty R

Energy and Spectra Fuel Concentration (g/L)
Miscellaneous Fuel Compaosition (isotope wt%:k

[ Pu {U+Pu) Ratio

| ViewData | | Cancel |

Fig. 41. Fuel options in DICE database query dialog.

| £| Query DICE Database
Benchmark Keff
Benchmark Keff Uncertainty
[] Confidence Interval
| ViewDats | [ Cancel |

Fig. 42. Benchmark K. and uncertainty options in DICE database query dialog.
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A new table containing the results of the DICE query will be added to VIBE, as shown in Fig. 43. Here it
can be observed that these experiments have a uranium content that is 97.5 wt % **U. Also, the solution
concentration varies from 44.69 to 203.98 g/L. Recall that the application system was 100 wt % ***U with
a concentration of 200 g/L. Note that the 11 cases identified as having the *U nubar thermal sensitivities
near that of the application are the cases with solution concentrations of 200 g/L. The selection of the
same 11 experiments based on TSUNAMI sensitivity criteria or solution concentration criteria confirms
the validity of the TSUNAMI approach in comparison to more traditional approaches.

@ DIcE = [EoH|E5=)|
File Database=LocalShared VIBE Help
Critical / Subaritical | Alarm /Shielding | Fundamental Physics ComelationMatrix | VIEE |
U233-50L-THERM [ X J¥ () w233 application (= @ (5 |[12)u-233 benchmarks =l Es ]
ERIE = [ % ] || juzsssomemmoss [ | [ciendbookibiceatatoriTsav- D233 -
- )i Handbook El Iz SE — | [candbookipice datzormiTsUNAMI- 1DV1233-5 ]
- )J Dice b C: : |1 |es¥HandbookiDice\data\orni\TSUNAMI-1DYU2335
&)l data E+{Js Handbook 1y Handoook 2 \Handbook\Dice data\orn\TSUNAMI-1D\U233-5
&) 5 Dice B Diee C:\HandbookiDice \data\ornl\TSUNAMI-1D\J233-5
- ). TSUNAML-ID i s = e 2| | |c:tHandbookiDice iatatormikrsuniam- Y2335
. ) y i Handbook Dice datalornl\TSUNAMI- 102335
B¢ test-appcation El g TSUNAMI-ZD C:\Handbook\Dice \data\orrl \TSUNAMI- 1DYJ233-5
----- I Wu233_application.sdf # U233-50L-THERM-016-00 L.sdf L €+ \Handbook Dice\data\ornl \TSUNAMI- 1D\ 233
& U233SOLTHERM-016-002.5dF - Handbook\Dice\data\orr\TSUNAMI-1D\1233-5
- & U233-50L-THERI-016-003.5df C:\HandbookDice\data Yornl \TSUNAMI - 1D\J233-5
F#® U233-50L-THERM-016-004.5df C: HandbookiDicedatalornl\TSUNAMI- 1012335
@ L23350L-THERM-016-006.5dF C:\Handbook \Dice'\data\orni\TSUNAMI- 10233
[~# U23350L-THERM-015-007.5dF - Handbook\Dice \data\orri\TSUNAMI-1D\1233-5
:ﬂﬁg’mazﬁigz‘:i (- Handbook\Dice \data\ormi\TSUNAMI-IDV233-€
{ . # U233-50L-THERM-016-010.5df - endbook DiceYlatalpri VTS NAMI-IDWI2T3 £
4 i L. @ U233SOL-THERM-016011sdf < mn +
Files in Tree: 182; Contained: 152 Eloe i Tomos M- Prrsbsinad: 24 Files in List: 182
u-233 application | u-233 benchmarks | u-233 benchmarks: 1
Row EVAL_ID CASEID soF kEffectve  Uncertainty FISS.CONC U233 U234 U235 U236 U238 KEFF  UNCERTAINTY
1/U233-50L-THERM-0 16 1|U233-50L-THERM-016-001.sdf 1.00143E0| 4.68E-4 203.98( 0.975 0.011] 0| 0| 0.014] 0.9987| Uﬂﬂ?ﬂl -
2/U233-50L-THERM-016 2|U233-50L-THERM-016-002.sdf 1.00405E0| 5.0E-4] 203.98 0‘975‘ 0.011] 0| 0| 0.014] 0.9983| U‘Uﬂﬁl M
3/U233-S0L-THERM-016 3U233-50L-THERM-016-003.sdf 1.00326E0] 4.95E-4 203.98( 0.975 0.011 0| 0| 0.014] 0.9992] U‘UU:’EI
4UZ33S0LTHERMO 16 4UZ33SOLTHERM-D16-004.5dF | 0.09871E-1  4.84%4 203.58 O‘Qﬁ 0.011 0 0| 0.014 08992 0.0035
51U233-50LTHERM016 6233 50LTHERM016-006.5dF | 9.04497E-1| 49964 20358 0975 0011 0 0| 0.014 08993 0.0034 E
6/U233-50LTHERM-0 16 7U23350LTHERM016-007.sdf | 9.95251E-1 4834 20358 0975 001 0 0 0.014 10008 0.0034
7/U233-50L-THERM-0 16 8/U233-50L-THERM-016-008.sdf 9.95603E-1]| 4.97E-4 203.98( 0.975 0.011] 0 0| 0.014) 1.0011]| 0.0028
8/U233-50L-THERM-0 16 9(U233-50L-THERM-016-009. sdf 9.94849E-1| 5.0E-4] 203.98( 0.975 0.011] 0 0| 0.014 1 0.0027| L=
9/U233-50L-THERM-0 16 10(U233-50L-THERM-016-010.sdf 1.00434E0| 5.0E-4] 203.98( 0.975 0.011] 0| 0 0.014 1 0.003|
10|U233-SOL-THERM-016 11/U233-50L-THERM-016-011.5df 1.00305E0| 5.0E-4] 203.98( 0.975 0.011 0| 0| 0.014] 0.9992] 0.0041
111233 60 THERMAO 16 250 THERM D16 012,50 | 10034260 4074 %288 0875 001l 0 0 0.014 089 0.0047
12U23350LTHERMA 16 13023350 THERMD16-013.50 | 10042260 4944 2285 075 0011 0 0 0014 0.8 0.0036|
13U23350LTHERMAO 16 14U23360L THERMO16-014.5df | LOD412E0| 4834 22,85 075 0011 0 0 0014 1 0.0026
14/U233-50L-THERM-0 16 15/U233-50L-THERM-016-015.sdf 1.00484E0) 4.99E-4 129.85( 0.975 0.011] 0 0| 0.014 1 0.0027|
15/U233-S0L-THERM-0 16 16/233-50L-THERM-016-016.sdf 1.00839ED)| 4.97E-4 129.85( 0.975 0.011] 0| 0| 0.014] 0.9994| 0.0031 Ay
Sz cox T e i e Tco e a7 S e a FErv T vy 5 3 -
Rows in Tzhle: 31 Decrease Pracision Increase Precision

Fig. 43. VIBE with table of DICE query results.

U233-SOL-THERM experiments with solution concentrations between 180 and 220 g/L can be identified
with another VIBE query. Removing the benchmark identifier -016 from the u-233 benchmarks window
filter, as shown in Fig. 44, and retrieving the same data from the DICE database as shown in Fig. 41 and
Fig. 42, and then filtering for FISS CONC of 180-220, as shown in Fig. 45, reveals 29 matching cases, as
shown in Fig. 46. Here U233-SOL-THERM-002 case 1 is shown to have a solution concentration of
200.45 g/L. However, TSUNAMI data showed matching ***U nubar sensitivity for U233-SOL-THERM-
002 case 12, not case 1. Using another DICE query to examine all cases from U233-SOL-THERM-002,
shown in Fig. 47 reveals that case 12 has a concentration of 277.585 g/L.
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"\ u-233 benchmarks ==yl

U233-50L-THERM X
=+ | Handbook
= N Dice

m

E.

=k | TSUNAMI-1D

----- # U233-50L-THERM-001-001.5df
----- # U233-50L-THERM-001-002.5df
----- # U233-50L-THERM-001-003.5df
----- # U233-50L-THERM-001-004.5df
----- # U233-50L-THERM-001-005.5df
----- # U233-50L-THERM-005-001.5df
----- # U233-50L-THERM-008-001.5df
----- # U233-50L-THERM-011-028.5df
----- # U233-50L-THERM-012-006.5df
----- # U233-S0L-THERM-015-00Lsdf  _

Files in Tree: 182; Contained: 182

Fig. 44. Benchmarks window with U233-SOL-THERM filter applied.

'.|éj|'—_|fter —
¥ | |F1ss_comc v | |Greater ThanorEqualto v | @ NotMul 180
)
[ x | [Fissconc  +| lessThanorEqualto  ~| @ Nothul |220]
)
Add Constraint | © AIOfT... () AnyOfThese | BasicFiter || Advanced... | Cancel |

Fig. 45. Filter for fissile concentrations of 180-220 g/L.
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Files in Tree: 182; Contained: 182

Filesin Tree: 1; Selected: 1

%] u-233 application = [E [ |12 u-233 benchmarks [ (= =
[ x ] |||vzzzsoLmHerm X
B e\

IC:\Handbook \Dice\data \ornl\TSUMAMI-1DYJ233-6 »
IC:\HandbookDice \data \ornl\TSUMAMI-1DYJ233-€
IC:\HandbookDice'\data \ornl\TSUMAMI-1DYJ233-€
C:HandbookDicedatalornl\TSUNAMI- 1DV 1233-5
IC:\Handbook\Dice'\data \ornl\TSUNAMI-1DYJ233-
IC:\Handbook\Dice'\data \ornl\TSUNAMI-1DYJ233-
IC-\Handbook \Dice\data \ornl\TSUNAMI-1DYJ233-5

b TSUNAMI-ID i Handbook Dice \datalornl \TSUNAMI- IDWJ233-5
U233-50L-THERM-001-00 1. sdf
: U233-50L-THERM-001-002.sdf - Virndbook e Ydata o WSLNAMI D235 &
# U233-SOL-THERM-001-003.sdf C-anchoolkiDice atalomi\TSUNAMI- DY 1253 £
# U23350L-THERM-001-004.5df C: Viandhook!Dice Vlata o iTSUNAME-IDU235 &
# U233-50L-THERM-001-005.5df - ViardhonkdDiceVlataoriiTSUNAME IDUI235
# U233-50L-THERM-005-00 L.sdf - Yimdhook e lota o TUNAME- IDU235
# U233-50L-THERM-008-00 1.sdf G- anchookiDice atalormi\TSUNAMI- LY 1233-&
# U233-50L-THERM-011-028.sdf - Virndbook e Ydata o WSLNAMI D235 &
# U233-SOL-THERM-012-006.5df C-anchoolkiDice atalomi\TSUNAMI- DY 1253 £
# U23350L-THERM-015-00 Lsdf - Viandhook!Dice Vata o TELNAME- 10255 HE
™ WHandhnnl \Di INAMT-1NV 17328
Files in Tree: 182; Contained: 182 < il | C
Files in List: 182

u-233 jon | u- u233 1|, U-333 benchmarks: 3,
Row EVAL_ID CASE_ID SDF kEffective  Uncertainty FISS_CONC U232 U233 U234 U235 U236 U238 KEFF UNCERTAINTY

6/U233-50L-THERM-002 1)U233-50L-THERM-002-00 1.sdf 1.00386E0 4974 200.45] 0.987 0.005] 0,008 1.004 0.0087|
33|U233-50L-THERM-004 1)U233-50L-THERM-004-00 1. sdf 1.00241F0 4.B8E-4| 200.453| 0.987| 0.005 0.008| 1.0039| 0.0088|
54/U233-50L-THERM-006 12|U233-50L-THERM-006-012.sdf 9.91333¢-1 5.0E-4) 203.8 0| 0.975 0.011] 0 0| 0.014 1] 0.0035|
55|U233-50L-THERM-006 13|U233-50L-THERM-006-013.5df 8.91751F-1 4.99E-4| 203.8 0| 0.975| 0.011 0 0| 0.014 1] 0.0035
56(UiZ33-50L-THERM-006 14{iZ33-50L-THERM-006-01%.5df 9.89937E-1 4974 203.8 0| 0.575 0.01i 0 0| 0.014 i 0.0035|
57/U233-50L-THERM-006 15|U233-50L-THERM-006-015.5df 9.89127E-1 4.99E-4| 203.8 0| 0.975| 0.011 0 0| 0.014 1] 0.0035|
58/U233-50L-THERM-006 16|U233-50L-THERM-006-016.5df 9.88749E-1 5.0E-4 203.8| 0 O.S'EI 0.011] 0 0 0.01% 1 0.0033
59/U233-50L-THERM-006 17|U233-50L-THERM-006-017.5df 9.89240E-1 4.9E-4 203.8| 0 0.975 0.011 0 0 0.01% 1 0.0035
60|U233-50L-THERM-006 18|U233-50L-THERM-006-018.5df 9.89507E-1 5.0E-4) 203.8 0| 0.975 0.011] 0 0| 0.014 1] 0.0035|
61/U233-50L-THERM-006 19|U233-50L-THERM-006-019.sdf 4.99E-4| 203.8 0| 0.975| 0.011 0 0| 0.014 1] 0.0028|
62|U233-50L-THERM-006 20(U233-50L-THERM-006-020. sdf 4.93E-4| 203.8 0| 0.975] 0.011 0 0| 0.014 1] 0.0028|
63|U233-50L-THERM-006 21U233-50L-THERM-006-021.sdf 4.98E-4| 203.8 0| 0.975| 0.011 0 0| 0.014 1] 0.0028|
64/U233-50L-THERM-006 22/U233-50L-THERM-006-022. sdf 5.0E-4 203.8| 0 O.S'EI 0.011] 0 0 0.01% 1 0.0023
65/U233-50L-THERM-006 23|U233-50L-THERM-006-023.sdf 4.99E-4; 203.8| 0 0.975 0.011 0 0 0.01% 1 0.0028
66|U233-50L-THERM-006 24U233-50L-THERM-006-024. sdf 4.82E-4) 203.8 0| 0.975 0.011] 0 0| 0.014 1] 0.0028|
67/U233-50L-THERM-006 25|U233-50L-THERM-006-025. sdf 4.98E-4/ 203.8 0| 0.975| 0.011 0 0| 0.014 1] 0.0028|
74/U233-50L-THERM-012 1)U233-50L-THERM-012-00 1. sdf 4.99E-4| 200.2| 0| 0.975] 0.011 0 0| 0.014 0.999| 0.0028|
75/U233-50L-THERM-012 2U233-50L-THERM-012-002. sdf 5.0E-4 190.4| 0| 0.975| 0.011 0 0| 0.014f 0.9993 0.0025
145/U233-50L-THERM-0 16 1)U233-50L-THERM-016-001.sdf 4.68E-4) 203.98| O.S'EI 0.011] 0 0 0.014 0.9987 0.0037
146/U233-50L-THERM-0 16 2|U233-50L-THERM-016-002. sdf 5.0E-4 203.98 0.975 0.011) 0 o] 0.014 0.9%83 0.0044
147)U233-50L-THERM-0 16 3/U233-50L-THERM-016-003.5df 4954 203,98 0.975 0.011) 0 0 0.014 0.9992 0.0035
148|U233-50L-THERM-0 16 4U233-50L-THERM-016-004. sdf 4.84E-4] 203.98| 0.975| 0.011 0 0| 0.014 0.9992 0.0035|
149]UiZ33-50L-THERM-0 16 61i233-50L -THERM-0 16-006. 5df 4994 Z03.58| 0.975 0.0i1 0 0| 0.0i4 0.9993 0.0034]
150|U233-50L-THERM-0 16 7|U233-50L-THERM-016-007.sdf 4.83E-4| 203.98| 0.975/ 0.011 0 0| 0.014/ 1.0008 0.0034|
151)U233-50L-THERM-0 16 8|U233-50L-THERM-016-008.sdf 4.97E-4) 203.98| O.S'EI 0.011] 0 0 0.014 10011 0.0028|
152)U233-50L-THERM-0 16 9/U233-50L-THERM-016-009. sdf 5.0E-4 203.98 0.975 0.011) 0 0 0.014 1 0.0027|
153/U233-50L-THERM-0 16 10|U233-50L-THERM-016-010.5df 5.0E-4 203,98 0.975 0.011) 0 0 0.01% 1 0.003|
154/U233-50L-THERM-0 16 11|U233-50L-THERM-016-011.sdf 5.0E-4 203.98| 0.975| 0.011 0 0| 0.014/ 0.9992 0.0041
155|U233-50L-THERM-0 16 12|U233-50L-THERM-016-012.5df 4.97E-4) 203.98| 0.975| 0.011 0 0| 0.014 0.9992 0.0047|

Rows in Table: 29 Decrease Predsion

Increase Predsion

Fig. 46. VIBE DICE query results for all U233-SOL-THERM experiments filtered from concentrations

near 200 g/L.
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® Uzs3EOL- = oo HEo0s 0 Ledr | 7| | [C:HandbookiDice datalorn TSUNAMI- 102355

* U23350L- ppiakm : : C:\HandbookiDice \dataorni TSUNAMI- 102335

- @ U233-50L< [ U233-50L-THERM-002-002 =df IC:\Handbook \Dice'\data \ornl \TSUNAMI- 1D Y2335

- & U23F50L- {# L23350L-THERM-002-003.5dF C: Handbook \Dice \datalorrl \TSUNAMI- 1DJ233-5

- UZIIEOL |8 U253 SOLTHERM-002-004.5df 1 Handbook\Dicedatalormi\TSUNAMI-DVU233-€

® uz3SOL 8 UZBSSOLTHERMA002:005.5df | | |y iondpookiDice ata\ornl TSUNAMI-ID\U233-€

PRTE & U233-50L-THERM-002-006.54F i Handbook Dice \datalornl \TSUNAMI- IDWJ233-5

# U233-50L° - # U233-50L-THERM-002-007.5df IC:\Handbook\Dice \data\ornl \TSUNAMI-10YJ233-5

- @ U233-50L< [ U233-50L -THERM-002-008 =df IC:\Handbook \Dice'\data \ornl \TSUNAMI- 1D Y2335

- & U23F50L- {~# L23350L-THERM-002-009.5df C: Handbook \Dice \datalorrl \TSUNAMI- 1DJ233-5

- & U23FS0L- & UZISOLTHERM-002010.5dF - || |\ iandbookiDice\datz\orrI\TSUNAMI-1D\1233-5

& U350 e = Files in Tree: 17; Contained: 17 C:\Handbook \Dice \data \orrl \TSUNAMI- 1DYJ233-5

» Uzs3SOL- Sdectd C: HandbookiDice \data\orrni\TSUNAMI- 1DYJ233-6

* U233SOL- C:andbookiDice st \orriTSUNAMI- 102336

& U233500° C:\Handhaook \Dice\data \ornl \TSUMAMI- 1012335

@ U233-50L~ C:\HandbookDice\data Yornl \TSUNAMI- 1DV 233-5

- & U233-50L- C: i 12335

& 19en -

< [
Files in Tree: 182; Contained: 182

—— | PR BRI BRI [ v Sy |
u-Z33 appiication | u-233 bendmarks | u-233 benchmarks: 1 | u-Z33 benchmarks: Z | 4-233 bendmarks: 3 |

Row EVAL_ID CASE_ID SDF kEffective  Uncertainty FISS_CONC U233 U234 U238  UNCERTAINTY
1/U233-SOL-THERM-002 1|U233-SOL-THERM-002-001.sdf 1.00586E0Q)| 4.97E-4 200.45( 0.987| 0.005 0.009 0.0087|
2/U233-50L-THERM-002 2U233-50L-THERM-002-002. sdf 9.93702E-1 2.99E4] 162.77| 0.987| 0.005 0.003 0.0087
3/U233-50L-THERM-002 3|U233-50L-THERM-002-003. sdf 1.01025E0 5.0E-4] 128.734 0.987| 0.005 0.009 0.0087
4/U233-50L-THERM-002 4{U233-50L-THERM-002-004. sdf 1.00613E0| 4.96E-4 101.685( 0.987| 0.005 0.009 0.0087|
5/UU233-50L-THERM-002 5{U233-50L-THERM-002-005. sdf 1.01187E0, 4.73E-4 85.173| 0.987| 0.005 0.009 0.0087|
6/UU233-S0L-THERM-002 6{U233-50L-THERM-002-006.sdf 9.97338E-1 4.81E-4 71448 0.987 0.005 0.009 0.0087|
7/U233-S0L-THERM-002 7|U233-50L-THERM-002-007.sdf 9.87629E-1 4.99E-4 64.522| 0.987| 0.005 0.009 0.0087|
8/U233-50L-THERM-002 8|U233-50L-THERM-002-008. sdf 1.00150E0 4.9E-4 55.504) 0.987 0.005 0.00%3 0.0087
9/U233-50L-THERM-002 9/U233-50L-THERM-002-009. sdf 9.90238E-1 4.98E4 44,235 0.987 0.005 0.00% 0.0087

10|/UU233-50L-THERM-002 10(U233-50L-THERM-002-010.sdf 1.00321E0| 4.99E-4) 40.852| 0.986 0.005 0.009 0.0087|
11/U233-50L-THERM-002 11/U233-50L-THERM-002-011.sdf 1.01232€0, 4.96E-4 34.198| 0.987| 0.005 0.009 0.0087|
12/U233-S0L-THERM-002 12|U233-50L-THERM-002-012.sdf 9.92988E-1| 4.68E-4 277.585 0.987 0.005( 0.00% 0.0087|
13/U233-SOL-THERM-002 13U233-50L-THERM-002-013.sdf 9.92553E-1 5.0E-4] 385.8/ 0.987 0.005( 0.00% 0.0087|
14|U233-50L-THERM-002 14|U233-50L-THERM-002-014.sdf 1.00190E0 4.B3E-4] 169.097| 0.987| 0.005 0.009 0.0087,
15|U233-50L-THERM-002 15|U233-50L-THERM-002-015.5df 1.00821E0 4.B8E-4; 117.54§| 0.987| 0.005| 0.009 0.0087
16 1U233-50! -THERM-002 15111233-501 -THERM 002018, sdf 10102860 4.95E-4 6'.'.341I 0.987 0.005 0.009 0.0087]
17/U233-50L-THERM-002 17|U233-50L-THERM-002-017.sdf 1.00981EQ| 4.8E-4 50.011' 0.987 0.005( 0.00% 0.0087|
Rows in Table: 17 Decrease Predsion Increase Predsion

Fig. 47. VIBE DICE query results for U233-SOL-THERM-002 benchmarks.

Using VIBE to open the SDFs in Javapefio and then plotting **U nubar for the two benchmarks and the
application reveal a higher sensitivity to **U nubar for case 1 than for case 12, which more closely
matches the sensitivity of the application, as shown in Fig. 48. In this case the moderation of the solutions
is different enough to shift the spectra, causing the case with the higher solution concentration to more
closely match the application. In this instance, a thorough and potentially time-consuming review of data
from the handbook evaluation or the DICE database could have revealed these subtleties to an expert,
where the TSUNAMI sensitivity data quickly revealed similarity in terms of the physics of the systems,
not just the characteristics of the compositions.
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Fig. 48. Sensitivity profiles for 23U nubar from ***U application and U233-SOL-THERM-002 cases 1
and 12.

A final step in the use of VIBE is to export the desired files in a VIBE Data File (VDF) format suitable
for more advanced analysis with TSUNAMI-IP (TSUNAMI Indices and Parameters) and TSURFER
(Tool for Sensitivity and Uncertainty analysis of Response Functions using Experimental Results).
Remove any text from the filter field of the u233 benchmarks window in the center benchmark pane
of VIBE so that all 182 U233-SOL-THERM benchmarks are listed. Right-click inside the u233
benchmarks window, and select Save Benchmark Set from the contextual menu, as shown in
Fig. 49. Browse to a destination directory, ensure that the file type is set to VIBE Benchmark Sets
(.vdf), and click Save, as shown in Fig. 50. The VDF file options dialog will appear, as shown in Fig.
51. Checking the box next to Include benchmark k-eff and uncertainty data from
DICE database will include the benchmark ke and benchmark ke uncertainty data required for bias
assessment. A new file called u233 benchmarks.vdf will be saved to provide easy access to the
benchmarks in the EXSITE interface of SCALE 6.

The interested reader is directed to the TSUNAMI Primer,” available online at

http://www.ornl.gov/sci/scale/tsunami/references.shtml for more information on the application of
TSUNAMI to criticality code validation.
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Files in Tree: 182; Contained: 182

Fig. 49. Contextual menu to save benchmark sets.

Savein: [EDnﬂmenb; - rEE

Recent Items
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e Files of type: | yIBE Benchmark Sets (%.vdf) ~|

Fig. 50. Benchmark set save dialog.
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Fig. 51. VDF file options dialog.

40



6. EXPORTING GROUP-COLLAPSED SENSITIVITY DATA

VIBE provides the user with the option of exporting group-collapsed sensitivity data from TSUNAMI to
new sensitivity files. To perform a collapsed export, select a table of collapsed data and right-click on the
title tab of the table and select EXport..., as shown in Fig. 52. In the Export Table dialog, select As
-sdT, as shown in Fig. 53. In the Exporting Collapsed SDFs dialog, shown in Fig. 54, the user
can enter a text identifier, which will be added to the file name of each collapsed sensitivity file. Here the
test _3group__ is used to identify the structure of the collapsed data. The location to store the collapsed
files is also set in this dialog. Pressing EXport will begin the process of exporting the files.
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u-233 application | U-233 benchi

T 1<s:1|u-233bend'ma'ks:2 u-233 benchmarks: 3

Row Identifier RemoveTab ¢ Uncertainty MNudide Reaction 10E-5-0.625¢V  Std.Dev.  0.625-100000.0eV  Std.Dev.  100000.0-2.057eV  Std. Dev.
4921/U233-50L-THERM-015; u-233 Inubar 6.87505E-1 2.93566E-1| 1.B4724E-2| -
5134U233-SOL-THERM-015 Epas u-233 inubar 6. 764906E-1| 3.03681E-1| 1.94512E-2| F
5347|U233-S0L THERM-015 Filter... U233 jnubar 6.71185-1] 3.08174E-1 20175162
8581/U233-50L-THERM-002 - 4.68000E4(u233 _jnubar 6.90924E-1  L29798E4 2.85680E-1  2.31360E-5 23296762 3.40691E6
9321U233-50L-THERM-003| 5.00000E4u-233 |nubar 6.83600E-1 134994 2914231 2.47300E-5 290750E-2  3.8578%% 3

13872|UU233-50L -THERM-004 Sort... 4.99000E-4ju-233 inubar 6.94926E-1| 1.39148E-4| 2.82118E-1| 2.43363E-5 2.28662E-2| 3.55711E-6,

19772|U233-50L -THERM-006; UnSort 5.00000E-4ju-233 inubar 6.88567E-1| 1.38112F-4 2.89605E-1| 2.56051E-5 2. 14268E-2| 3.34018E-6,

20252/U233-50L -THERM-006" o-rovoer 4.99000E-4ju-233 inubar 6.88284E-1 1.37884E-4| 2.89892E-1| 2.56256E-5 2. 14226E-2| 3.39149E 6

20732|U233-SOL-THERM-006-014.sdf 9.89937E-1 4.92000E-4ju-233 inubar 5.88170E-1| 1.36023E-4 2.B9979E-1| 2.52740E-5 2.14500E-2| 3.29690E-5 I

21212U233-60L THERM-006-015.5df | 9.89127E-1] 4.99000E-4ju233 |nubar 68834261  L3BI9EA 289791E-1  2.56638E5 219532 3.3535E6

21692U233-50L THERM-006-016.5df | 9.88749E-1| 5.00000E4ju-233 |nubar 6.86410E-1 1378274 ZOL4I7E-1 2584095 21768562 3.40567E6

22172|U233-50L-THERM-006-017.sdf 9.89240E-1| 4.90000E-4ju-233 inubar 6.86349E-1| 1.35109E-4| 2.91496E-1| 2.53248E-5 2.17508E-2| 3.33547E-6

22652 |U233-50L-THERM-006-018.sdf 9.89507E-1|  5.00000E-4ju-233 inubar 6.86491E-1| 1.377026-4| 2.91346E-1| 2.58025E-5 2.17588E-2| 3.40136E-6,

33568 |U233-SOL-THERM-014-003.sdf 1.01319E0| 4.99000E-4ju-233 inubar 6.87405E-1| 1.33563E-4 2.B7476E-1| 2.39862E-5 2.49672E-2| 3.B1039E-5

33639U233-50L THERM-014-004.5df LO1I99E0| 4.94000E-4ju233 |nubar 6809731  L3314%E4) 2852451 2.3606%5 296316E2  3.7233%E6

33710/U233-50L THERM-014-005.5df LO1399E0 5.00000E4ju-233 |nubar 7.0279%-1  L3B1I%A4 2.73286E-1  2.2886%-5 23776162 3.63618E6

781112 0 -THFRM-014-006. sdlf 1L012NEFD] 4. 98000F -4 1-2; uihar 7.N8266F-1 1.39519F -4 2.68143F-1 2.24154F -5 2. 344R0F-2 SR3R4F-6 S
RowsinTable: 3¢ [ Deaeasepredsion | IngeasePrecson |

Fig. 52. Group-collapsed table contextual menu.

Export Takle

| As.bd | | As.sdf| | Cancel |

Fig. 53. Export table dialog.
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Exporting Collapsed 5DFs
Collapsed File Identifier: | _3group_
Save collapsed files to:

() Current Location

@ C:\serslscale\Documentssdf

When existing files are found:
(@) Ask before overwriting

() Do not ask before overwriting

Export l [ Cancel

Fig. 54. Exporting collapsed SDFs dialog.

The collapsed sensitivity data are written to unique files corresponding to each file original sensitivity
data file, as shown in Fig. 55. These data can be plotted in Javapefio and compared to the 238-group data,

as shown in Fig. 56.
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Folders w | [3]U233-50L-THERM-014-003_3group_sdf |1 U233-SOL-THERM-014-004_3group_.sdf
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Il Desktop [{] U233-50L-THERM-015-020_3group_sdf  [11] U233-50L-THERM-015-021_3group_=df
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Fig. 55. Directory containing collapsed sensitivity file.
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Fig. 56. Plot of 3- and 238-group sensitivity data.
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7. CONCLUSIONS

This guide has presented an example use of VIBE as a DICE plug-in to access and interpret the sensitivity
data provided through the ICSBEP. The use of VIBE to identify important processes in an example
application and identify benchmark experiments with similar sensitivities has been demonstrated.
Information regarding the physical characteristics of these systems was retrieved from the DICE database.

Planned improvements for VIBE include quantification of similarity using sensitivity- and uncertainty-
based integral indices, such as the TSUNAMI-IP ¢, parameter to quickly identify relevant benchmark
experiments. Additionally, sufficient information is available in VIBE to perform parametric trending
analyses to provide a first-cut computational bias and bias uncertainty assessment based on the computed
Ketr values included in the TSUNAMI sensitivity data files. Additional techniques for gap analysis to
identify important processes in the application where no relevant benchmarks exist may also be
incorporated.

Questions regarding the capabilities or uses of VIBE should be directed to ORNL by contacting
scalehelp@ornl.gov.
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