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1. Whatis IDAT

1.1. Introduction

The International Reactor Physics handbook Evaluation Program (IRPhEP), Database and Analysis
Tool known as ‘IDAT?, is a search and analysis tool that has accompanied the annual IRPhEP DVD
release since 2013. Example uses of IDAT include:

finding sodium void reactivity experimental benchmarks,

searching for experiments done at the BFS1 facility,

examining C/E trends in ke by reactor system,

finding the light water reactor (LWR) ket measurement with the least uncertainty,
searching spectral indices measurements with minor actinides,

ranking experiments based on similarity of neutron balance information.

Features are described in this manual.

IDAT is based on the graphical user interface DICE [3] (Database for the International handbook of
evaluated Criticality safety benchmark Experiments), which has accompanied the ICSBEP Handbook since
2001.

The International Criticality Safety Benchmark Evaluation Program (ICSBEP) Handbook contains
mainly K¢ measurements; the IRPhEP Handbook contains an order of magnitude more measurement types,
and so, IDAT includes features for searching and trending these additional types. For instance, users can
query all experimental benchmarks of spectral indices measurements which use Ge-L.i detectors.

Currently information from all 139 IRPhEP 2015 evaluations is contained in IDAT. The contents of
the CRIT, BUCK, SPEC, REAC, COEF, KIN, RRATE, and POWDIS measurements have been extracted
into a relational database. Since no accepted ISO benchmarks are in the current handbook, no searching or
trending capability exists for this type of measurement. MISC measurements are present in the handbook,
but not yet stored in the database.

IDAT incorporates interactive ways to interrogate the data, as well as, assist in the knowledge transfer
process.

1.2. What'’s new?
New features have been added in IDAT 2015 edition database tool:

o Parallel Axis plots (see chapter 3.3),

e reduced Chi-Squared value displayed on trend plots,

e tree structure for codes and libraries,

e Dblue bars, indicating C/E uncertainties, displayed on multi-level plots,

e descriptive pictures at the evaluation level.
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2. Launching IDAT software
IDAT is available on the IRPhEP Handbook DVD and online via Java Web start.

Requirements are:

e A Java Runtime Environment, JRE, version 6 or higher. More recent versions (7 or 8) are
strongly recommended.

e A reasonably fast internet connection to connect to the NEA database.

e Have a large screen.

To start IDAT from the DVD:
o on Windows: run the “idat.bat” file in the IDAT folder,
e 0n Linux: run the “idat.sh” file in the IDAT folder,
e on Mac OS X: run the Mac bundle in the IDAT/mac_os_x folder.
See Startup problems for troubleshooting startup problems.
IDAT has been primarily tested on Windows + Linux, and minimal Macintosh testing. The tool is most

likely to work on windows machines, as this is the current development environment. Some mesh plotting
features are known to not work on Mac’s.

Page 3 of 36



IDAT: User’s Manual

3. Initial Screen, the Search Pane

IDAT is organised into panes. By default IDAT initially displays the search pane, shown in Figure 1. This
pane has a similar appearance and functionality as DICE.

Currently eleven panes exist. The panes are:

e Search (Shown in Figure 1),
e Rank Similar (See Rank Similar Pane),

e Trends Plots panes CRIT, BUCK, SPEC, REAC, COEF, KIN, RRATE and POWDIS (See
Measurement Trend Plot Panes),

e 6 CRIT (See Uncertainty Plot Pane).

Note: Each of the above panes can be ‘cloned’ by right clicking on the pane tab and selecting ‘clone
pane’, allowing the user to view multiple independent panes at the same time.

Figure 1 depicts a search for LMFR cases. Individual evaluations can be chosen by using the drop down
box, as is shown in the figure. When searching multiple criteria, the user can hold down the CTRL or
SHIFT Kkey to select multiple items. A preview of the number of evaluation and cases to be returned is
shown in the bottom left corner. Pressing the “Search!” button, located in the bottom right corner, executes
the query.

[ 1047 = [ B [
Eile Database=NEA Window Help

Search | Ranksmiar | cRr | dcem | Buck | seec | reac | coer | kn | mrate [ powois
T Themes | [ Tdentification Code
£+ || General Items -
[ icentification r 1
A
# Evaluator Reactor Name Reactor Type 5FS 1L MFR-EXP-001 Fadility Type
# Internal Reviewer None sclocted ~1 None sclected s 14 MR ExP-002 Nane selected
# Independent Revie ASTRA (BWR) - Boiling Water Reactor |g=554 Mrr-Exp-001 (EXP) - Experimental Facility
® Organisation/Labor| | | lup | |(FUND) - Fundamental m 2 PR RESR00 1 (POVIER) - Poner Reactor
* Tite BFS1 (GCFR) - Gas Codled (Fast) ReqerTF 4 MFR-RESR-001 (RESR) - Research Reactor
# Keywords BFS2 | |(GCR) - Gas Cooled (Thermal) {30y04 MFR-RESR-001
# Dates (Evaluation ¢ BR2 (HWR) - Heavy Water Moderatjsneak 1 MFR-EXP-001
® References CORAL(D) (LMFR) ~Liquid Melal FastReac SESNITISITI TRl N |
= Materials CREOLE (LWR} - Light Water Moderatedzemg a1 MFR_E£xP-002
# Fuel || crocus (MSR) - Molten SaltReactor [y WIT =R riE]
# Fuel Composition DA (PWR) - Pressurized Water Redlppg 1 MFR-EXP-001
# Cladding DIMPLE (REMK) - REMK Reactor zPPRAMFREXP-002 |
# Moderator/Coolant EOLE (SPACE) - SPACE Reactors  |7ppR MFR-EXP-003
# Absorber ETA (VVER) - VVER Reactors 2PPR 4 MFR-EXP-004
= || Measurements Type e 2 opn A MFR-EXP-005
2 C.Rrgencé":;':‘;r’:'g Measurements Types ZPPRLMFR-EXP-006
e Fl e Flsue ZPPR A MFR-EXP-007 [F sPEC
ZPPR L MFR-EXP-008
£} BUCK - Buckling & E [FIREAC [7] coer [ oPRs MR P 005 [C]RRATE
# Benchmark and "
Ji SPEC - Spectral1ng. || [0 POWPIS Ao Eiigyligiaiyen
i ® Detector Handbook zPR-LMFREXP-001
; EIT'SPE("‘E‘ I”dﬁp’( 7| ® Both Handbooks ) Only presentin IRFREF () Only present in ICS5EP PRAMFREXP-002
ZPRAMFREXP-003  ~
Query
Reactor Type = Liquid Metal Fast Reactor Measurements Clear
[Total Keff sensitivity over all energy
Search !
History | -]

25 Evaluations, 79 Cases || 41M of 683M |
Figure 1: Searching for liquid metal fast reactors.

IDAT has three search types, selection lists, numeric values and text fields (All are similar to DICE).

Selection List: Users can select one or more items from the list. Items can be grouped together by using
the CTRL or SHIFT keys.
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Numerical Values: User selects a value or a range of values. A numeric value in scientific notation can be
used (e.g. 1E3 means 1000).

Note: If a numeric value is invalid, it is displayed in white on a red background (e.g. you cannot add a
percent sign [%] in the accuracy field).

Text Fields: User enters a word or part of a sentence in the text field. This criterion also supports a
wildcard character (‘%”). Also present is a “case sensitive” checkbox.

The query pane, located at the bottom of the screen, displays the search criteria currently set. Also shown
to the left of the search button, are the columns selected to be displayed in the results window
(Measurements and Total ke Sensitivity in the example shown in Figure 2).

Query

Kinetics Parameter = Beta Measurements Clear
Total Keff sensitivity over all energy
Search !
History : | - |
4 Evaluations, 5 Cases l S0 of.633M

Figure 2: Query Pane located at the bottom of the search tab

Each time a criterion is added, changed, or removed, the status bar is dynamically updated to display the
number of evaluations and cases matching the current criteria.

Note: The query panel to the left of the search button indicates the data that will be returned from the
search; if a search is executed and none of the cases contain the desired data (Total kek Sensitivity
over all energy for instance in Figure 2) the query will fail. The user is redirected to the no results
screen. The user should then consider deleting the offending items from the query panel by
selecting the text and pressing the delete button or by pressing the “Clear”.

3.1. Search Pane: Results Screen, Tables
Once the query is executed a results window is returned, as shown in Figure 3.
The results can be viewed and plotted in multiple formats:

o flat table, with all columns displayed in a single table (Recommended for first time users),

¢ hierarchical tables, evaluations appear in one pane and cases in the other (horizontal or vertical
split),

e plots,

e balance plots,

e spectra plots,

e sensitivity plots.

In Figure 3, the “Measurements” box is checked on the left side of the screen in a Vert. view, producing
two lists, the top which contains information at the evaluation level and a bottom list which contains
information at the case level, in this instance the measurements done at the case level. By checking the
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various boxes, a user can display ~all of the data which is stored in the data base. An explanation of the
terms is included in Appendix A: Glossary.

i@ IDAT = | B
File Database=NEA Window Help
Search | RankSimiar | R | &ecrm | Buck | spec | meac | coer | kn | meate [ pownpis
[elect columns|| T, Refine search () New search | [[] Horiz. D Flat. L. Plots [ ParPlots | Balance plots Spectra Sensitiities
5 C”‘“g'”s e * | Evaluation identification ~ # matching cases
= eneral ms
dentifieation BFS L-LMFREXP-001 1 -
7] Measurements BFS LR XP 002 3
BF32 LVFREXP-001 1
[ Acceptatie BR2LMFR-RESR-001 3
[7] ICSBEP identification
FFTF-LMFRRESR-00L 10 L
[7] Evaluator =
JOYOLMFR-RESR-001 9
[ Internal reviewer
) SNEAK-LMFR-EXP-001 2)
[7] Independent reviewer
- ZEBRALMFR-EXP-00L &
[7] Organisation/Laboratory
] Tite ZEBRALMFR-EXP-002 2] L
£ |ZEBRALMFREXP-003 3
[7] Pictures
ZPPRALMFR-EXP-0D1 3
[ Keyword
ZPPRLMFR-EXP-002 3
[ Year approved
ZPPRLMFR-EXP-003 1
[ Year revised
. ZPPRLMFR-EXP-004 1
[7] Years experiment performed
- ZPPRLMFR-EXP-005 3 A
[ Revision
[] References Case identification Crit Sub Buck Spec Reac Coef Kin RRate PowDis Iso Misc
[7] Case label
ase labe
Materils J0YO-LMFR-RESR-001-001
CRIT - Criticality Measurements | Jjjpova-LMPR-RESR-001-002 _
BUCK - Buckling & Extrapolation Length JOVO-LMPR-RESR-001-003 |
SPEC - Spectral Indices J0YO-LMFR-RESR-001-004 ©
REAC - Remchivity Effects J0YO-LMFR-RESR-001-005 @]
COEF - Reactivity Coefficients JOYO-LMPR-RESR-001-006 ¥
KIN - Kinetics Measurements JOVOLMPR-RESR-001-007 il
RRATE - Reaction-Rate Distributions JOVOLMPR RESR-001-008
POWDIS - Power Distributions JOYOLMPR RESR-001-002
[ |, Calculated Data (Over Entire System)
- [] Flux < 0.625 eV
- [ Flux 0.625 eV - 100 keV -
Uncheck all
Apply
25 Evaluations, 79 Cases I 30M of 683M |

Figure 3: Displaying the parameters in the database

Only the evaluations returned from the initial search are available to the user from the results screen. To
return a different set of evaluations, press the “New search” button, and execute a new query.

To return the initial search pane, see Figure 4, the user can press either the ‘Refine search’ button, which
retains the selected columns and search criteria, or the ‘New search’ button which will start a blank new
search (that is, with no search criteria and with only the Identification and Measurements columns selected
for results display).

Select columns | ?¢ Refine search 2 New search | [T Horiz. [CJFat | Plots FH ParPlots |

Figure 4: Refine and New search buttons on results screen

Note: blue text in results table are links to associated files (evaluation for instance in Figure 3), double
clicking them to open these files (evaluation PDF in the case of blue evaluation id’s, but also
pictures, calculation inputs files, balance files, mesh tallies). If needed the path to the Handbook
folder containing all evaluations PDFs (either on the DVD or a copy on hard drive) can be changed
in File-> Settings.
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3.2. Search Pane: Results Screen, Plotting

Parameters in the evaluations returned from a search can be displayed in graphical form by clicking the

“Plots” button. An example is shown in Figure 5.

@ IDaT

o™ x

=

File Database=NEA Window Help
""Search || Ranksmilar | cRrr | &errmr | Buek | seec | reac | coer | kv | RRaTE | Powpis

Select columns || . Refine search ) New search | [T] Horiz. 5 Vert. [ Fiat [l Plots| [ ParPlots | Balance plots Spectra Sensitivities

- [/] Measurements
- [[] Acceptable
- [[] ICSBEP identification

1.1

1.08

- [[] Evaluator

- [[] Internal reviewer

. [] Independent reviewer

- [] Organisation/Laboratory
. [F] Title

- [] Pictures

1.08

107

1.08

1.05

104

- [ Keyword
[ Year approved
- [ Year revised
- [[] Years experiment performed
[ Revision
- [7] References 1
[ Case label
- 1 Materials

- [ Fuel
. [] Fuel Composition (atom dens.)
- [] Cladding

m

CIE

1.02

1.02

1.01

Ad— ) 0

-
™

- [7] Moderator/Coolant

. [] Absarber

-} CRIT - Criticality Measurements

- [] Benchmark keff

.. [7] Benchmark Keff uncertainty (16)
- [] Calculated Keff

- [] Calculated Keffunc,

- [7] CJE

- [7] Uncertainties

- [7] Uncertainties description

- | BUCK - Buckling & Extrapolation Length
Uncheck all

Fuel

errars ¥ axis: |CfE

X axis: | Fuel - -

errors

Series: |Evaluation identification

139 Evaluations, 898 Cases

Figure 5: Plotting the parameters in the database

58M of 683M

To plot the data, select “X axis”, “Y axis”, and “Series” from the selected results columns. At least one
numerical column must be present in order to obtain plots. The text columns cannot be used in plots, but all
others can, except for the “Y axis”, which requires a numerical column (e.g. “Number of cases”). For

example, you can plot “C/E” (Y axis) against “Evaluation identification”.
By right-clicking on the plot, a contextual menu allows the user to:

o et plot properties (title, legend, ticks)
e save the plot in afile

e print the plot

e zoom in or out.

The user can also use the mouse to zoom in by pressing the left button and then dragging the mouse from
the top-left to the bottom-right corner. To reset the zoom level, drag the mouse from the bottom-right to the
top-left. To display the data values corresponding to each point, hover the cursor over the point to display a

tooltip showing its coordinates.

Note: The legend is not displayed when there are more than 20 items to show. Press the “Select columns”

button to to hide the left pane and enlarge the plot.
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3.3. Search Pane: Results Screen, Parallel Axis plots

Parallel Axis Plots allows visualizing the relationship between search results values.

@ 1047 (= © [
File Databsse=NEA Window Help

Search | Ranksmiar | cRr | scrm | Buck | seec | meac | coer [ k| mrate | powpis

Bekect columns| | T Refine search =) New search ‘ [0 Horiz. 5 vert. [JFlat L Plots | Balance plots Spectra Sensitivities

- [ Benchmark keff - Evaluation identification Flux < 0.625 eV Fission < 0.625 &V Capture < 0.625 eV
- [[] Benchmark Keff uncertainty (1a)
- [[] caleulated Keff

- [[] caleulated Keff unc.

ZPR-FUND-EXP-016 0857 0,883 03871
b4 7y i i

2ZPR-FUND-EXP-015

~[ckE
[ Uncertainties PRI T TR R FUND-EXP-013
“ [[] Uncertainties description ZPR-FUND-EXP-011

BUCK - Buckling & Extrapolation Length
SPEC - Spectral Indices

REAC - Reactivity Effects ZPR-FUND-EXP-007
COEF - Reactivity Coefficients PR FUND-EXP-005
KIN - Kinetics Measurements

RRATE -Reaction-Rate Distributions
POWDIS - Power Distributions ZPR-FUND-EXP-001 N g
= |, Calculated Data (Over Entire System) RHF-FUND-RESR-001
Flux < 0.625 eV

[] Flux 0.625 eV - 100 keV
D Flux > 100 kev RE-FUND-EXP-003;
Fission < 0.625 eV RE-FUND-EXP-001
[] Fission 0.625 eV - 100 keV
[] Fission > 100 ke

IPR-FUND-EXP-009

ZPR-FUND-EXP-003

RE-FUND-EXP-005

PBF-FUND-RESR-001

[¥] Capture < 0.625 eV _ MPRE-FUND-RESR-001
[] Capture 0.625 eV - 100 keV “llecToR- FUND-EXP-002.
[C] capture > 100 kev

] % Fissions FRO-FUND-RESR-003:
[C] % Captures FRO-FUND-RESR-001
[T keff sensitivity < 0.625 eV TR

] Keff sensitivity 0.625 eV - 100 keV
[] Keff sensitivity > 100 keV
- [] Total keff sensitivity over all energy

BFS1-FUND-EXP-002:

- | Calaulation Files ~ ATR-FUND-RESR-001 o o o
rochecal ParPlot Columns
Evaluation identif,.. [~ Case identification || Fuel Fiue < 0,625 &V Fission < 0,625 &V Capture < 0,635V [] # matching cases

48 Evaluations, 159 Cases

Figure 6: Plotting the parameters in the database

Search results table columns are represented as vertical axes. For each results table row a polyline links its
values on each axes. See http://en.wikipedia.org/wiki/Parallel_coordinates for a longer description.

The checkboxes at the bottom allow selecting the search results columns which should be displayed as
vertical axes.

Numerical fields and classification fields (e.g. Fuel, Moderator/Coolant...) can be displayed by this
visualization, text ones (e.g. Title) cannot be selected, by default only the first result table columns are
initially selected.

You can drill down in the values in two different ways:

e By zooming a given vertical axis : click and drag in the yellow background area or a vertical axis;

e By limiting the range of values displayed for a given axis: click on the upper/lower axes triangle
and drag them to define a range, the polylines of the search results with value in this range only
will be displayed.

Note:
e Axes can be reordered by clicking and dragging their titles, this is the most efficient way for
revealing trends;
e Axes can be moved left and right in their vertical band : click on axis and drag it;

e The polyline segments colours express their weight, that is the number of cases that a given
segment represent, the colour scale used is the light spectrum from blue (low weight) to red (high
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weight), in current implementation the segments are not drawn in increasing weight order, so small
weight ones may obscure the greatest ones;

o Double clicking on polylines will switch into a mode where all will be drawn in black and the one
near the location you double-clicked will be highlighted in red:;

e A contextual menu is available with a right click on the plot:
o 'Intensity mode' controls the polylines colouring scheme;

o 'Make uniform'/'Make all uniform'/'Reset positions' controls the distribution of numerical
values along axes : according to their magnitude (the default) or evenly spaced (‘uniform’);

o 'Selection dialog' bring a dialog which allow highlighting some of the results (by selecting
row(s) in the table popup);

o 'Column role', 'Column axis dimension', 'Clear all column axes' options have no effect in
DICE.

e Saving with menu “File > Save” is not yet implemented, take a screenshot instead.

3.4. Search Pane: Results Screen, View and Plot Neutron Balance

In addition to containing neutron balance information, IDAT allows retrieval and visualisation of the
capture and fission data contained in the neutron balance files. To view a balance text file, click the check
box “Balance” as shown near the bottom left of Figure 7, followed by the apply button. Double clicking
the blue text ‘Balance’ will pop up a text file with the neutron balance information for the entire
system (not the core as in DICE).

M DAt |
Eile Database=NEA Window Help
Search | Ranksmiar | cRr | dcrm | Buck | seec | reac | coer | kn | mrate [ Powois
Select columns | ?4 Refine search =) New search ‘ [0 Horiz. B5 vert. [ Flat |l Plots HH ParPlots | Balance plots Spectra Sensitivities
- &l :Adantlhca t';" “ | Evaluation identification Case identification Balance Code  Balance Library Balance  # matching cases
] A::::‘:;:n BFS 1-FUND-EXP-001 [BF5 1-FUND-EXP-001-002 16 o
— |BFS 1FUND-EXP-001 [BFS 1-FUND-EXP-001-003 18| pe
- [] ICSBEP identification .
.. [ Evaluator BFS 1FUND-EXP-001 [BF5 1-FUND-EXP-001-004 MCHP ENDF/B-VI Balance 16
BFS 1FUND-EXP-001 [BFS 1-FUND-EXP-001-005 16
- [ Internal reviewer . =
: IBFS 1-FUND-EXP-001 [BF51-FUND-EXP-001-006 18]
. [7] Independent reviewer i
_— IBFS 1-FUND-EXP-001 [BFS1-FUND-EXP-001-007 18]
- || Organisation Laboratory "
- [F] Title IBFS 1-FUND-EXP-001 [BF51-FUND-EXP-001-008 18] .
. [ pictures IBFS 1-FUND-EXP-001 [BF51-FUND-EXP-001-009 18]
- [ keyword IBFS 1-FUND-EXP-001 [BF51-FUND-EXP-001-010 18]
. [ Year spproved IBFS 1-FUND-EXP-001 [BFS1-FUND-EXP-001-011 18]
- [ Year revised IBFS 1-FUND-EXP-001 [BFS1-FUND-EXP-001-012 18]
. IBFS 1-FUND-EXP-001 [BF51-FUND-EXP-001-013 18]
. [7] Years experiment performed i
- [ Revision IBFS 1-FUND-EXP-001 [BFS1-FUND-EXP-001-014 18]
- [ References IBFS 1-FUND-EXP-001 [BF51-FUND-EXP-001-015 18]
- [ Case label = IBFS 1-FUND-EXP-001 [BFS1-FUND-EXP-001-016 18]
-1 Materials BF51-FUND-EXP-002 BFS1-FUND-EXP-002-001 MCHP EMDF{B-VI Balance 1
.}y CRIT - Criticality Measurements BFSI-FUND-E‘{IP-DU3 [BF51-FUND-EXP-003-001 2
.}y BUCK - Bucking & Extrapolation Length BFSI-FUND-E‘{IP-DU3 [BFS1-FUND-EXP-003-002 2
BFS 1-FUND-EXP-004 [BF51-FUND-EXP-004-001 MCHP EMDF/B-VT Balance 2
|, SPEC - Spectral Indices "
. | REAC - Reactivity Effects BFSI-FUND-E‘{IP-DU‘* [BFS1-FUND-EXP-004-002 2
COEF - R ; . BF52-FUND-EXP-001 [BF52-FUND-EXP-001-001 MCHP EMDF/B-VT Balance 1]
. - Reactivity Coefficients
y (CORAL(I)-FUND-RESR-001  [CORAL(T)-FUND-RESR-001-001  MCNP EMDF/B-VIL.0 Balance 1]
if KIN -Iinefics Measurements FRO-FUND-RESR-001 [FRO-FUND-RESR-001-001 KEND ENDFE-VILO [oal E
- || RRATE - Reaction-Rate Distribution: VL. 2ance
- FRO-FUND-RESR-001 FRO-FUND-RESR-001-002 KENQ EMDF B-VIL.O Balance £l
i~ POWDIS - Power Distributions
) FRO-FUND-RESR-001 FRO-FUND-RESR-001-003 KENQ EMDF B-VIL.O Balance £l
- || Calculated Data (Over Entire System)
- | Calculation Fles FRO-FUND-RESR-001 FRO-FUND-RESR-001-004 KENQ EMDF B-VIL.O Balance £l
o [ Inputs FRO-FUND-RESR-001 FRO-FUND-RESR-001-005 KENQ EMDF B-VIL.O Balance £l
Balances FRO-FUND-RESR-001 FRO-FUND-RESR-001-006 KENQ EMDF B-VIL.O Balance £l
. [7] Mesh Talies . [FRO-FUND-RESR-001 FRO-FUND-RESR-001-007 KENQ EMDF B-VIL.O Balance £l
RO-FUND-RESR-001 FRO-FUND-RESR-001-008 £l
acheccal RO-FUND-RESR-001 [FRO-FUND-RESR-001-003 E]
Apply FRO-FUND-RESR-002 FRO-FUND-RESR-002-001 KENQ EMDF B-VIL.O Balance 1] =
48 Evaluations, 159 Cases [] 474 of 6B |

Figure 7: Searching for the balance files available in IDAT

Page 9 of 36



IDAT: User’s Manual

Alternatively the neutron balance data can be plotted to allow for visual cross comparisons between the
cases. Pressing the “Balance plot” button, opens a new window, with a list of balance files, all of which
can be plotted. The list is linked to the cases returned from a search. An example is shown in Figure 8. The
user can filter the isotopes displayed and/or limit the number of isotopes displayed using the “Top N’
selector located at the bottom right corner.

M DAt o | B -
File Database=NEA Window Help
Search | Ranksmiar | cRr | dcrm | euck | seec | reac | coer | kan | mrate | pownis |

Select columns | ﬁ, Refine search =) New search ‘ [0 Horiz. B5 vert. [(JFlat | Plots [ ParPlots | Balance plots | Spectra Sensitivities

Neutron balances -
HTR10-GCR-RESR-001-001
HTTR-GCR-RESR-001-001
HTTR-GCR-RESR-002-005
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Figure 8: Plotting the available balance files.

The balance files have been computed by running MCNP and KENO models included in IRPhEP. In
MCNP, when not present, the PRINT card has been added and the MCNP output from the table that begins
with “Total over all nuclides” has been extracted, along with the number of neutrons that have leaked out
of the model, and the average number of neutrons per fission. In KENO, the utility code KMART has been
run, to generate the 3-group reaction rates. It is possible to have a single case with neutron balance
information computed by two different codes, or two different libraries.

For searching purposes the database stores the percentage of captures, normalised to 100% and the
percentage of fissions normalised to 100%, while the plots normalise to 1000.

Note: In the case of two different libraries, where library A contains balance information by element, while
library B contains balance information by isotope, IDAT will sum the isotopic neutron balance information
in library B and add summed balance information in the element column on plot. The balance information
by isotope remains on the plot as well.
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3.5. Search Pane: Results Screen, Spectra and Sensitivity Plots

@ AT = [ 5 [
File Database=NEA Window Help
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Figure 9: Spectra plot in IDAT

IDAT can plot spectra and sensitivity data. Clicking on the “Spectra plots” or “Sensitivity plots” buttons,
will return a plot screen with a list of evaluations that have matched the query and contain either spectra or
sensitivity information, depending on the plot type selected.

To plot:
Select the dataset(s) in the tree on the lower right pane.
Select the representation:

e Y axis log (for Spectra only).
e Per unit lethargy/Per unit energy/Total within bin.
e Normalisation: to one or the default normalisation (for Spectra only).

e Energy Group structure: select one structure from the drop-down list, press the “...” button to add
an energy file to this list.

All data share the same representation. When you change the energy group structure, all plots and the table
are automatically updated.

To zoom in, drag the mouse from the top-left corner to the bottom-right corner. To reset the plot to its
initial zoom level, drag the mouse from the bottom-right corner to the top-left corner.

You can switch between the plots and a tabular display by using the buttons “Plots” and “Table”.

Click on the “Clear” button to remove all plots and empty the table.

Click on the “Load own data...” button to add a curve from a file.

The “Lines width” spinner change plots thickness (all other plots settings are available by right clicking on
the plot and selecting “Properties...” in the popup menu)
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A sensitivity file must be in any of the following formats in order to plot:

o ABBN sensitivity format,

e TSUNAMILD [TSUNAMI A format],
e TSUNAMI3D [TSUNAMI B format],
e WPEC SG33.

Check the corresponding button in the Open file dialog before pressing the OK button.

3.6. Search Pane: Results Screen, MeshTal Viewer

The MeshTal viewer is a standalone tool that can be invoked within IDAT. It is used to plot fluxes and
reaction rates of IRPhEP handbook benchmark models, giving users access to qualitative plots. To access
this functionality, click the check box “Mesh Tallies” as is shown in Figure 10, followed by the apply
button.

Double click one of the blue text ‘Meshtal’ in the list, which starts the viewer.

@ DaT = | 5 [
Eile Database=NEA Window Help
Search | RankSmier | crr | Bcrrr | Buck [ srec [ meac [ coer [ k| mrate | powois |
| T Refine search =) New search ‘ [ Horiz. |5 vert. |_ Plots [ ParPlots | Balance plots Spectra Sensitivities
. Columns Evaluation identification Case identification Meshtal Code  Meshtal Library ~ Meshtal % matching cases
EZE::MS ATR-FUND-RESR-0D 1 [ATR-FUND-RESR-001-001 MCNP ENDFBVILO  [Meshtal 1 .
' ORI - Giticalty Measurements BFS LFUND-EXP-001 BF51-FUND-EXP-001-001 MCNP [ENDF/B-VL Meshtal ®
BUCK - Bucking & Extapelation Length |2 -PUND-EXP-00L BF51FUND-EXP-001-002 ®
SPEC - Spectra Indces BFS LFUND-EXP-001 BF51FUND-EXP-001-003 % |
REAC - Reactoity Effts BFS LFUND-EXP-001 BFS 1-FUND-EXP-001-004 s
COEF - Reactiity Confhdents BFS LFUND-EXP-001 BFS 1-FUND-EXP-001-005 %
e g BFS LFUND-EXP-001 BFS1FUND-EXP-001-006 ® B
RRATE e ton | EFSLFUND-EXP-001 BFS1FUND-EXP-001-007 ®
B DD —Pomes Db BFS LFUND-EXP-001 BFS1FUND-EXP-001-008 ®
| Caculated Data (Over Enire System) |FEELFUND-EXP00L BFS1FUND-EXP-001-009 ®
B cinton e BFS LFUND-EXP-001 BFS1FUND-EXP-001-010 ®
B i BFS LFUND-EXP-001 BFS1FUND-EXP-001011 ®
[ baorees BFS LFUND-EXP-001 BFS1FUND-EXP-001012 ®
T b atlies BFS LFUND-EXP-001 BFS1FUND-EXP-001013 ®
BFS LFUND-EXP-001 BFS1FUND-EXP-001014 ®
BFS LFUND-EXP-001 BFS1FUND-EXP-001015 ®
BFS LFUND-EXP-001 BFS1FUND-EXP-001016 ®
BFS LFUND-EXP-002 BFS1FUND-EXP-002-001 MCNP [ENDF BV Meshtal 1
BFS LFUND-EXP-003 BFS1FUND-EXP-003-001 I 3]
BFS LFUND-EXP-003 BFS1FUND-EXP-003-002 3]
BFS LFUND-EXP-004 BFS1FUND-EXP-004-001 MCNP |‘NDF,’E—V1 Meshtal 3]
BFS LFUND-EXP-004 BFS1FUND-EXP-004-002 3]
BFS2 FUND-EXP-001 BFS2FUND-EXP-001-001 MCNP [ENDF/EVL Meshtal 1
CORAL(T)-FUNDRESR-001 _|CORAL(T) FUND-RESR-001-001 |MCNP ENDFBVILO __ |[Meshtal 1
FRO-FUND-RESR-001 FRO-FUND-RESR-001-001 9
FRO-FUND-RESR-001 FRO-FUND-RESR-001-002 9
FRO-FUND-RESR-001 FRO-FUND-RESR-001-003 9
FRO-FUND-RESR-001 FRO-FUND-RESR-001-004 9
FRO-FUND-RESR-001 FRO-FUND-RESR-001-005 9
ROFUND-RESR-001 FRO-FUND-RESR-001-006 9
Unched 2l FROFUNDRESR-001 FROFUNDRESR-D01-007 3
Apcly FRO-FUND-RESR-001 FRO-FUND-RESR-001-008 9 i
[ eMoresam |

Figure 10: Searching for mesh files available in IDAT. Press the blue word Meshtal, to invoke the plotter.

Each user likely has software to visualise mesh plots generated by their own code; the MeshTal viewer is
not intended to be the best visualisation tool, rather to provide a quick visualisation tool to assist in the
understanding and modelling of IRPhEP benchmarks.

The tool can:
o allow users of the database understand the physics of a particular evaluation,

e allow users to compare a benchmark model they have created, with the benchmark models
distributed with IRPhEP,
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o facilitate comparisons between libraries, codes,
e visualise reaction rate data.

Currently the MeshTal viewer can read specific output formats of MCNP, SERPENT, and DANTSY'S with
sample input cards shown at the end of this section, as well as limited KENO mesh files. In theory any
model could be run and results read into the MeshTal viewer.

Four plot panes are accessible for each plot:

e 2D Slice, Shown in Figure 11,
e 2D Surf, Shown in Figure 12,
e 3D View, Shown in Figure 13,
o 3D Isosurface, Shown in Figure 14. The isosurface plots the flux/reaction rate above a threshold
value, controlled by the slider bar.
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Figure 11: 2D Slice, NRAD thermal captures. Bottom plot displays capture profile along X-axis at the point the cursor is
located.
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Figure 12: 2D Surface plot, RMBK thermal flux
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Figure 13: 3D tomographic view, ATR thermal flux.
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Figure 14: 3D Isosurface view, RHF thermal capture

Features/Options in MeshTal Viewer:

PoV: Change the 2D Slice view to different perspectives TOP, BOTTOM, FRONT, BACK, LEFT,
RIGHT.

Paste X,Y,Z, Value data: Within 2D slice, allows the user to mark X,Y,Z data. The intent is to allow
importing of RRATE measurement data onto the mesh plots.

Show Rel. Err: Click this box to plot the error associated with a mesh tally, if it is contained in the mesh
file. Error of the mesh file has been chosen solely based on run time considerations.

Show Grid: Overlays the rectangular mesh that was used to create the mesh plots. The mesh has been
selected based on file size considerations. Most mesh files are ~100 Mb unzipped and 10 Mb zipped.

Colour Scale: Rainbow is the default colour scale, setting the highest value across all points to red and the
lowest to blue. Plus minus, results in all values red and all negative values blue, black and white is useful
when importing the plots into black and white publications.

Per slice colour scale: The maximum value in the shown slice (rather than the maximum value of all
slices) is set to the maximum of the colour scale.

Log colour scale: User plots the log of the fluxes and reaction rates.

Zoom: This slider bar is used in the 2D Slice plots, but for other plots the bar is supplanted by the mouse
wheel.

Right Slider Bars: Allows the spatial position or energy displayed to be adjusted. Automatically created
based on reading the mesh file. All mesh files have been generated in 3 groups for IPRhEP, but an arbitrary

Page 15 of 36



IDAT: User’s Manual

group structure and spatial mesh can be used. For isosurfaces the slider bar controls the threshold value for
points to be plotted, for instance raising the slider bar will result in reaction only over a certain threshold,
allowing the user to determine maximal points.

Plot horiz. Axis: Allows the user to see the multi-group energy profile at the point of the cursor, or a
X,Y,Z profile of the fluxes and reaction rates.

Files: By default, when invoking the MeshTal viewer from IDAT, the file is loaded into A: (but not
displayed). The user can load a different mesh file into B. Then using the display options, different
operations such as taking the difference between the two files can be performed.

XForm A/B coord: Allows the coordinate system to be transformed. This feature should be used when
comparing the mesh results between two models which were calculated with different origins.

Users can put their own models into the MeshTal viewer. Currently the import formats are limited, but
slowly being expanded. Examples of MCNP and SERPENT input cards that will generate compatible
output files are shown below. Note the MeshTal viewer can read in both .zip and .gz files.

Example of MCNP Mesh input card

FMESH4:N GEOM=xyz ORIGIN=-90 -90 O
IMESH=90 IINTS=180
JMESH=90 JINTS=180
KMESH=200 KINTS=10
OUT=1j
EMESH=0.625e-6 0.100 20
¢ Capture Tally
FMESH14:N GEOM=xyz ORIGIN=-90 -90 O
IMESH=90 IINTS=180
JMESH=90 JINTS=180
KMESH=200 KINTS=10
OUT=1ij
EMESH=0.625e-6 0.100 20
FM14:N -1 0 -2
c Fission Tally
FMESH24:N GEOM=xyz ORIGIN=-90 -90 O
IMESH=90 IINTS=180
JMESH=90 JINTS=180
KMESH=200 KINTS=10
OUT=1ij
EMESH=0.625e-6 0.100 20
FM24:N -1 0 -6
c Scattering Tally
FMESH34:N GEOM=xyz ORIGIN=-90 -90 O
IMESH=90 IINTS=180
JMESH=90 JINTS=180
KMESH=200 KINTS=10
OUT=1ij
EMESH=0.625e-6 0.100 20
FM34:N -1 0 2

Examples of SERPENT Mesh input card

ene 1 1 1E-11 0.625E-6 1.00E-1 20
det 14 de 1

dx -80 80 160

dy -80 80 160
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dz 0 250 10

det 24 de 1 dr -2 void
dx -80 80 160

dy -80 80 160

dz 0 250 10

det 34 de 1 dr -6 void
dx -80 80 160

dy -80 80 160

dz 0 250 10

det 44 de 1 dr -3 void
dx -80 80 160

dy -80 80 160

dz 0 250 10

Notes about DANTSYS mesh plots.

MeshTal Viewer can plot DANTSYS rmflux files, if the input and output are located in the same directory,
and if the output is named “<my_output>.<EXT>" and the corresponding input named “EXT.inp”.

3.7. To Do List For Mesh Plots:

o Expand the number of compatible file formats. For example, currently uses MCNP out=ij format
which is not the default. Also, doesn’t work with non rectangular mesh tallies.

o While different tally numbers can be used, in MCNP F4,F14,F24,F34 will automatically be
labelled as Flux, Capture, Fission, Elastic Scattering.

¢ In the tallies provided with IDAT, the higher number mesh tallies, which don’t display anything,
are 299 group tallies earmarked for subsequent extraction into IDAT.
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4. Rank Similar Pane

The Rank Similar pane allows users to rank benchmarks based on 3 group fluxes, neutron balance data,
and sensitivity.

Currently the pane applies a Euclidean distance metric to the 3 group flux, capture, fission, neutron balance
or sensitivity information, and returns a sortable list with the case label, code, library and ranking. The
rankings are normalised on a scale where the most similar system is given a numerical value of 1.000, and
the least similar is assigned a value of 0.000. A shade of green is used to highlight values close to 1.000.
An example of a search where the user inputs the percentage of fissions in 3 groups is shown in Figure 15.

i oAt e

File Database=NEA Window Help

| Search | Ranksmiar | err | serm | Buck | seec | meac | coer | kn | meate [ Powpis

3-groups percent spectra Coverage: 64.0% (575 [ 838)

Type: capture w | Thermal:|60 | Intermediate: 30 | Fast:|10  (n %)

[ Neutron balance Coverage: 65.0% (584 898)

[] 3-groups sensitivities Coverage: 66.5% (597 [ 898)

| search

[] show cases with no data

Case ID Code Library 3-Groups Spectra Ranking

ATR-FUND-RESR-001-001 MCNP [ENDF/B-VIL.O T -
[BFS1FUND-EXP-001-001 MCNP [ENDF/B-VT 0,177 B
[BFS1FUND-EXP-001-004 MCNP [ENDF/B-VT 0,222 ~
[BFS1FUND-EXP-002-001 MCNP [ENDF/B-VT 0,223

[BFS1FUND-EXP-003-001 MCNP [ENDF/B-VT 0,172

BFS1LMFREXF-002-001 MCNP [ENDF/B-VT 0,184

BFS1LMFREXF-002-002 MCNP [ENDF/B-VT 0,184

[BFS2-FUND-EXP-001-001 MCNP [ENDF/B-VT 0,171

BR2ALMFR-RESR-001-001 MCNP [ENDF/B-VT 0,223

BR2ALMFR-RESR-001-002 MCNP [ENDF/B-VT 0,223

BR2ALMFR-RESR-001-003 MCNP [ENDF/B-VT 0,223
(CORAL()-FUNDRESR-001-001 MCNP [ENDF/B-VIL.O 0,135

(CRECLE-FWR-EXP-001-001 MCNP [ENDF/B-VIL.O

DCA-HWR-EXF-001-008 MCNP [ENDF/B-VT

DIMPLE-PWR-EXF-002-001 =) [ENDF/B-VIL.O

DIMPLE-PWR-EXP-002-002 KENO [ENDF/B-VIL.O

DIMPLE-PWR-EXP-002-003 KENO [ENDF/B-VIL.O

DIMPLE-PWR-EXP-002-004 KENO [ENDF/B-VIL.O

DIMPLE-PWR-EXP-002-005 KENO [ENDF/B-VIL.O a8

. &7M of 683M

Figure 15: Rank similarity pane, experiments are being ranked based on the similarity of neutron balance information

Cases that do not have calculated neutron balance data can be returned in the list using the check box,
‘Show cases with no data’. The similarity ranking is left blank for these cases. Coverage of the number of
cases with data is displayed to the right of the checkboxes.

A single case can have information computed with different codes and nuclear data libraries. Thus, the
impact of using a different nuclear data library or code on the similarity metric can be investigated.

Neutron balance data can also be entered manually by clicking the ‘Enter manually’ button, which pops up
a table for data entry. As shown in Figure 16, the user can enter all the nuclides, with the number of
captures, fissions and (n,2n) reactions. The software will then determine the similarity between the entered
neutron balance data, and all other balance data stored in the database. The similarity is normalised so that
the most similar system has a similarity of 1 and the least similar has a similarity of 0.
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Il
["‘ Enter neutron balance 5

Mudide Capture Fission {n,2n)

Nudide : enter “<symbol><A>", e.g. "B10"
Values should be for all reactions in system, and normalized to
1000

Paste from Excel Ok

Figure 16: Pop up window to manually enter neutron balance data

For 3- group percent fission the metric and neutron balance information the similarity metric used is,

_ \/(P1 —q1)?+ (P2 — q2)* + ..+ (by — qn)?

V2Ipllql

Where p is system one, g is system two. For multi-group fission, N is the percentage of fission in each
group, while for neutron balance, N is the capture, and fission for each element, except that for fissile
elements the distance is by isotope. It is expected that the neutron balance calculations will be done with
multiple codes and data libraries. This will allow users to observe differences in the balance information
produced by these codes and libraries.

1

The 3-group sensitivities check box allows a calculation to be done to identify which experiment contains
3-group ke sensitivity, most similar to a 3 group sensitivity profile input by the user. In this case the

Euclidean distance is computed without dividing by \/2|p||q| .

Currently, most balance information is computed with MCNP and KENO, owing to the large number of
models distributed with ICSBEP and IRPhEP. To generate the balance file in MCNP, the PRINT card has
been inserted into the “*.inp’ file if previously absent, and the table “total over all nuclide” was extracted
and converted to a simplified format, using a script.

Note: IDAT numbers correspond to the balance numbers corresponding to the entire system, while in
DICE the balance information of the reactor core is used. Users should be aware of the difference.

4.1. To Do List For Find Similar Pane:

e Introduce more metrics for similarity.
e Use ranking in C/E trends plots.
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5. Measurement Trend Plot Panes

The measurement panes give an overview of the trends in C/E within the database for a particular
measurement. This differs from the plots in the Search pane, which was originally implemented as an error
check for DICE data. In IDAT, the intent is to first allow the user to see the overall information content in
the database and apply filters to “drill down’ to a particular data set.

Eight measurement trend plot panes currently exist: CRIT, BUCK, SPEC, REAC, COEF, KIN, RRATE
and POWDIS.

Figure 17 shows a typical result of the ks pane. Each of the tabs has a similar functionality for the
different measurements. An explanation of the quantities displayed is below.

@ o S

File Database=MEA Window Help

search | Ranksimiar | CRIT | Gcrrr | Buck | seec | Reac | coer | kv | RRATE | pownis

- Filter Case ID Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty  C/E
Reactor name
Reactor type |ASTRA-GCR-EXP-001-001 1 l0,0036 MCU-REA1 DLC-MCUDAT-2.2 0,9912  |se-4 j0,9912 -
Facility type |ASTRA-GCR-EXP-001-002 1 0,0036 MCU-REA1 DLC-MCUDAT-2.2 0,9936  |se-4 0,853 |z
Codes ASTRA-GCR-EXP-001-003 1 0,0036 MCU-REA1 DLC-MCUDAT-2.2 0,9977  |se-4 09977 |
H Lo |ASTRA-GCR-EXP-001-004 1 0,0036 MCU-REA1 DLC-MCUDAT-2.2 0,9989 |se-4 0,9989
Libraries
|ASTRA-GCR-EXP-001-005 1 0,0036 MCU-REA1 DLC-MCUDAT-2.2 1,0006  |Se-4 1,0006
|ATR-FUND-RESR-001-001 1,0018  [0,0035 MCNPS [ENDF/B-v.0 0,9982 |14 0,995406
|ATR-FUND-RESR-001-001 1,0018  [0,0035 MCNPS [ENDF/B-V1.8 0,9935  [1e-4 0,991715
|ATR-FUND-RESR-001-001 1,0018  [0,0035 MCNPS [ENDF/B-VIL.O 0,9993  [1e-4 0,997504
|ATR-FUND-RESR-001-001 1,0018  [0,0035 MCNPS EFF-3.1 0,9985 [1e-4 0,995706
|ATR-FUND-RESR-001-001 1,0018  [0,0035 MCNPS JENDL-3.3 1,0003  |1e-4 0,998503
BFS 1-FUND-EXP-001-001 1,001 [o,0029 APOLLOZ-MORET4 |CEAS3.V6 1726 0,9958 [2e-4 0,994805
BFS 1-FUND-EXP-001-001 1,001 [o,0029 KENO [ENDF/B-V 238G 1,001 [Se4 1
BFS 1-FUND-EXP-001-001 1,001 [o,0029 MCNPS [ENDF/B-V1.6 1 24 0,993001 | =
10225 | Ooodness of fit reduced chi-squared = 15,62
1.0200
10178 -
10150 .
10125
Ww 10100
& 1,0075 T
Plot options ﬁ : T —t—
. 1| £ 10080
Averaging: | Arithmetic - _ —
) ) 1,0025 T
/| reduced chi-squared ) bars @ paints
4 - == 1.0000
Group by: |Reactor Type - TS
..and: |- =) 02850 B
Sort by: | Average increasing =l 0.9025 1 =
. = 0.8000 . T T
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Figure 17: Plot of the C/E associated with kg measurements, averaged by reactor type.
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Bars Correspond to Average Values:

Each red bar represents an average value, while the dotted blue bar is the overall average. To display
additional information about the number of points used in the average or the value and standard deviation,
hover the cursor over the bar. The averaging for each bar can be performed via four methods using “Plot
Options” drop down box, see Figure 18.

Plot options
Averaging: ;Ariﬂ'u'neﬁc - |

Group by: [Weighted by value
Weighted by uncertainty

...and:
Sort by: :Auerage increasing v:
0 :Top - 10| , [J]over 100 - |points
Figure 18: Drop down box with average options on plot panes

In all formula, N is the points at which both a C and an E value exist.
ARITHMETIC

2nCn/En
N

1
N EN
In the case of a negative C/E, the geometric mean is calculated by separating the positive and negative

components, computing the geometric mean of each, and then computing a weighted average of the two
geometric means, where the average is weighted by the number of data points [5].

GEOMETRIC [4]

WEIGHTED BY VALUE

ZN WNCN/EN
ZN WN

With W
W =0.5x (Cy + Ey)

Useful in reaction rate tallies, when C/E averages are dominated by points with low reaction rates.
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WEIGHTED BY UNCERTAINTY

ZN WN CN/EN
ZN WN
With W
1
W == ;
where

g% = O'EZ + O'CZ

In this formula, C/E values with no uncertainty are eliminated from the calculation.

Uncertainty associated with each bar from averaging of multiple data points: Standard deviation bars
The uncertainty bar corresponds to the standard deviation of all C/E values within a data set.

Correlations should be taken into account; however there is not sufficient information within the database
to include correlations at this point.

Uncertainty associated with each bar from measured and calculated uncertainty: Blue band uncertainty
The blue band uncertainty is the RMSE of the combination of the benchmark error (located in the E.

Uncertainty or E. Uncertainty RMS column) and the calculated error (Located in the C. Uncertainty or C.
Uncertainty RMS Column).

< [() + (2
VN

In the absence of errors and approximations (code+modelling+nuclear data+ etc) one would anticipate that
the C/E would fluctuate in this range.

For single level plots the number of data points can be reduced by checking the box beside the word Top,
in the plot options. Using the drop down box in plot options, the results can be sorted by highest or by
lowest C/E.

Note: The user will encounter E.Std dev and E. Uncertainty RMS. The first occurs when multiple points
have been collapsed, for example the standard deviation of the collapsed C/E’s; if there is only 1 data point,
this value is always zero. The second refers to the experimental uncertainty, which, if multiple data points
are present is RMSE (Root-mean-square-error).

Double clicking on a specific entry in the table returns a popup window with the data points, in the case of

SPEC and RRATE this list contains multiple points in a table which can also be plotted in 1-dimensional
plots as shown in Figure 19.
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Figure 19: Pop up window returned after double clicking on a row in the RRATE pane

Reduced Chi-Squared Value

In each trend plot the user can chose to display the reduced chi-squared value, which is a metric indicating
the performance of the computed averages. Based on whether the user selects points or bars, the goodness
of fit of the overall average, or the categorical averages can be displayed. If the reduced chi-squared value
is high, then C/E values are fluctuating more than the uncertainty of the benchmarks within the categories.

The equation computed is:

Where

w is the computed average, either the overall average of all points, n, or the average within each category;
with the radio button points corresponding to the former and bars to the later.

v corresponds to the number of degrees of freedom. When the radio button ‘points’ is selected, the number
points minus 2, while if bars is selected than it is the number of points minus the number of bars minus 1.
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Plots with Multiple Levels

In the plot options two levels of detail can be selected. The first controls the values that will be plotted on
the x-axis; the second level controls the number of bars in the first level, each with a distinct colour. In the
example shown in Figure 20, the first level is the Device input (Object/material of which the reaction rate
is being counted), while the second level is showing the reaction, which in this case is either Capture (Red
bars) or Fission (Blue bars).

i oA [E=SRE
File Database=NEA Window Help
search | Ranksmiar | cRrr | scrm | Buck | seec | meac | coer [ km | RRATE | powpis

L Fiter Case ID DEVICE  DEVICE_SPEC DEVI.. RE.. EM.. ES.. EUnce.. Code Library C.M... | C. 5... | €. Unce... | CE
2:2::::::: BFS1-FUND-EXP... [Fission ... |- Pu239 Fission |0,859...(0,158... 2.0%MCNPS EMDF/B-... |0,855... |0,153... 1.0%|0,99... =
Fadility type BFS1-FUND-EXP... [Fission ... |- Pu239 Fission |0,725...(0,244... 2.9%MCNPS EMDF/B-... |0,741... |0,251... 0.6%|1,02... El

Devices BFS1-FUND-EXP... [Fission ... |- Pu239 Fission |0,769 [0,244... 2.9%MCNPS EMDF/B-... |0,755... |0,248... 1.2%|0,98... |
Device Inputs BFS1-FUND-EXP... [Fission ... |- Pu239 Fission |0,814...[0,183... 3.3%MCNPS EMDF/B-... |0,820... |0,178... 0.6%1,00...
BFS1-FUND-EXP... [Fission ... |- Pu239 Fission 0,947 [0,066... 3.0%MCNPS EMDF/B-... |0,939... |0,074... 2.0%|0,9921

Reactions
Codes
Libraries

BFS1-FUND-EXP... [Fission ... |- U235 Fission |0,931...[0,081... 3.0%MCNPS EMDF/B-... |0,925... |0,085... 1.5%|0,99...
BFS 1-FUND-EXP... |Ge-Li D... |278 keV' U238 (Capt... |1,0618 [0,078... 0.9%MCNPS EMDF/B-...|1,0726 |0,090... 2.4%|1,01...
BFS 1-FUND-EXP... |Ge-Li D... |293 keV U235 Fission |0,98575(0,014... 2.0%MCNPS EMDF/B-...|1,01225 |0,024... 1.0%|1,02...
BFS 14 MFR-EXP... [Fission ... |- U235 Fission |0,689... [0,28227| 2.4% TRIGEX ABBN-93 |0,685634 |0,28305 0.0%0,99...
BFS 14 MFR-EXP... [Fission ... |- U238 Fission |0,611...(0,358... 3.9% TRIGEX ABBN-33 |0,614... |0,361... 0.0%1,00...
e YT n72a_ln a3 ot aacenn_InernaJn 796 _Inaia " necln o
1.080
1,045 | opodness of fit reduced chi-squared = 2,34

1040 T
1035
1030
1028
1020
1018 G
1010

Reaction Rate C/E

1.005
Plot options

1.000
Averaging: Weighted by value -

nges

[7] reduced chi-squared () bars @ o200

Group by: | DEVICE_INPUT = 0g8s L
-.and: REACTION - 0.980

Sortby:  Average increasing - 0875 T
= - Pu230 uz23s Fuel Rad U235 Ta Dy

[ [Tep m| 05, Dover 100 5| point= O Capture EFission

W ssMofesam |

Figure 20: Example of a two level plot, where the first level is reaction and the second level is device.

Note: In the list, if multiple points have been collapsed, the user can retrieve the data behind a point by
double clicking.

Filters

Figure 21 shows an example in which the average C/E is displayed by Case ID, for all cases with SPEC
measurements. Specific data can be selected by applying combinations of the filters present on the left.
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@ AT [E= )
File Database=NEA Window Help
| search | Ranksmiar | crr | Gcrrm | Buck | sPEC | mreac | coer | kv | RRaTE | Powpis
FiItE'R <t Case ID DEVICE REACTIO... REACTIOM... E.... E.... E Unc.. Code Library Ceeee | Baeee UG | CEE
cactor name
Reactor type BFS 1-FUND-EX. .. [Fission Chamber \Am241-Fiss... Pu239-Fission |0,272 |0 2.9%|APOLL... |JEF-2.2 172G 10,2628 [0 0.2%0,96...| »
Fadility type BFS 1-FUND-EX. .. [Fission Chamber \Am241-Fiss... Pu239-Fission |0,272 |0 2.9%[MCNPS  |ABBN-93 299G 0,2887 [0 0.6%|1,06.../[=
Devi BFS 1-FUND-EX. .. [Fission Chamber \Am241-Fiss... Pu239-Fission |0,272 |0 2.9%[MCNP5  [ENDF/B-VI.8 10,2789 [0 0.5%(1,02...
Reac. Nums. BFS 1-FUND-EX. .. [Fission Chamber \Am241-Fiss... Pu239-Fission |0,272 |0 2.9%|MCNPX  |JEF-2.2 172G 10,2631 |0 0.5%/0,96...
Reac. Denoms. BFS 1-FUND-EX. .. [Fission Chamber \Am243-Fiss... Pu239-Fission |0,2 0 3.0%|APOLL... |JEF-2.2 172G 10,2102 |0 0.2%1,051
Cod: BFS 1-FUND-EX. .. [Fission Chamber \Am243-Fiss... Pu239-Fission |0,2 0 3.0%[MCNPS  |ABBN-93 299G 0,206 |0 0.5%|1,03
Libraries BFS 1-FUND-EX. .. [Fission Chamber \Am243-Fiss... Pu239-Fission |0,2 0 3.0%[MCNP5  [ENDF/B-VI.8 10,2034 |0 0.5%|1,017 | _
goodness of fit reduced chi-squared = 11,51 m
17
1.6
w 15
[$]
§ 14
&
E 13
E
Bz
z
w
1.1
Plot options 10
Averaging: _Amhmehc x| 08 H m H ’j:‘ ﬂ ﬂ
V7] reduced chi-squared i A A T —
" , N o
Group by: [Evalliabon i - @*@’@*sﬁ@@&‘é‘:&&e&@@@*@“@é’@s&ﬁ&&“@“&&ﬁ&&“@s
FLAF g . G g R g M. i S g & L L L -
and: |- - “'Q'vq"v-q'q'q':%@ Ep@lé’v—"v—"*’;’v—q’v— v%%%wgg%g%v-v@%@v‘%@“g
1 A s“lhwvww* o S S el
Sortby: | Average increasing - :}?‘ qq% & & qv“ & g ,ﬁ & ‘;:&' Rty @“ qq% i— ‘,;x & Q’.}v & qu e JP & 45 &
. ; A 2 S R EE 4 & o g @ &
Fliep =l 10}, Flover 1002 points 4 ‘q@& & v °

I 54 of 633M

In Figure 22, the result has been filtered to only show spectral indices C/E in which the ENDF/B-VI.8

library has been used.

Figure 21: Spectral Indices C/E Unfiltered

@ IDAT

File Database=NEA Window Help

Search | RankSimiar | cRIT

& CRIT

Buck | SPEC | meac | coer | k| mrate | Powbis

- [C] JENDL-3

Case ID
BFS1-FUND-EX...

DEVICE
Fission C...

REACTION_...
/Am241-Fission

REACTION_D... E. ...
Pu239-Fission

E.S5t.. E Uncert.. Code

2.9%|MCNPS5

Library  C. ...
ENDFY... [0,2789

C. Uncert...
0.5%|

BFS1-FUND-EX... [Fission C... |Am243-Fission  [Pu239-Fission 3.0%|MCNPS5 [ENDF/... |0,2034

0.5%,

BFS1-FUND-EX... [Fission C... |Cm244-Fission  [Pu239-Fission 7.4%|MCNPS5

4.8%,

BFS1-FUND-EX... [Fission C... |Cm245-Fission  [Pu239-Fission 4.2%|MCNPS5 [ENDF/... |1,4095

6.0%,

o
o
ENDF/... |0,3729 |0
o
0,

BFS1-FUND-EX... [Fission C... |Np237-Fission  [Pu239-Fission 2.7%|MCNPS5 [ENDF/... |0,31...

,00565

0.5%,

BFS1-FUND-EX... [Fission C... |Pu239-Fission  [U235-Fission 1.2%|MCNPS [ENDF/... |1,0995

BFS 1-FUND-EX... U238-Fission 0,0547 2.3%|MCNP5

Fission C... U235-Fission [ENDF/... |0,05...
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goodness of fit reduced chi-squared = 7,48
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Figure 22:

Spectral Indices C/E, filtered to only show cases computed with ENDF/B-V1.8

Note: If the user unchecks all boxes, no filter is applied, since otherwise the results would be no

evaluations.
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6. Uncertainty Plot Pane

@ 10AT e
File Database=NEA Window Help
Search | RankSimiar | R | GCRIT | puck | spec | meac | coer | kn | meate [ Powmpis
Case ID Uncertainty Type Region -0 Keff (pam) +3 Keff (pcm)
ASTRA-GCR-EXP-001-001 Composition clad 45, 45| «
[ASTRA-GCR-EXP-001-001 Composition Coolant/Moderator Reflector 244 244
[ASTRA-GCR-EXP-001-001 Composition Core 0 E
[ASTRA-GCR-EXP-001-001 Composition Fuel 24 24
[ASTRA-GCR-EXP-001-001 Geometry Clad 50 50
[ASTRA-GCR-EXP-001-001 Geometry Coolant/Moderator Reflector 80) 80)
[ASTRA-GCR-EXP-001-001 Geometry Core 209 209 _
cna cen cvnoninas v 2 -
1100
1000
200
500
E 7m
=3
«
2 eo0
£
e
£ s00
c
= a0
300
Plot options
Group by: [Heackor i. 200
-..and: [— v] 100
Part: | Average of -3 and +5 - o
: i i - & R o D &0 80 b S T ok & D LN £ 0@ &b 800 0% G et @ & QO
sortby: |Average nazasing ] QV’]’:‘Q@NG‘F&}L&‘%‘}:@‘&@&“ i q?«‘t‘g&év;lf Eorary q‘?J.S‘qs{b«“ B A S ES) «‘«‘Y‘qf‘q‘*o&v‘-“ o Sfele
- - ST TR T T S o SRS F e CE TVETE T S e Y O
[Tee | 0], Clover | 100/ ]points & &E of q T ® 7 5 & &
9
W #iofaaam

Figure 23: & CRIT tab, displaying the benchmark model uncertainty, averaged by reactor

The & CRIT tab allows plotting and trends of the ke benchmark uncertainties. Uncertainties can be
displayed by type, such as ‘Composition’, ‘Geometry’, ‘Measurement’... or by regions such as, ‘Fuel’,
‘Coolant/Moderator/Reflector’, ‘Core’... See Figure 24.

@ 10T [E= =)
File Database=MNEA Window Help
| search | Ranksmiar | crr | SR | Buck | seec | reac | coer | kan | mrate | pownis |
- [¥] FunD * || casem Uncartainty Type Region -8 Keff (pam) +B Keff (pam)
m IASTRA-GCR-EXP-001-001 Composition Clad 45 45[
LMFR | |ASTRA-GCR-EXP-001-001 Composition Coolant/Moderator/Reflector 24| 24| =
il (ASTRA-GCR-EXP-001-001 Composition Care 40 40
IASTRA-GCR-EXP-001-001 Composition Fuel 24| 24
IASTRA-GCR-EXP-001-001 Geometry Clad 50/ 30
ASTRA-GCR-EXP-001-001 Geometry Coolant/Moderator/Reflector 80 a0
IASTRA-GCR-EXP-001-001 Geometry Care 209 203 o
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Figure 24: Plotting s uncertainty data grouped by ‘Type’

Note: When plotting ‘TOTAL’ the total is the components summed in quadrature.
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7. Troubleshooting

7.1. Startup problems
IDAT cannot start if it cannot connect to any database. If this occurs, you will obtain the following dialog:

'@ AT =
IDAT

IRPhEP Database Analysis Tool

March 2015 Edition
build 1.2
Copyright @ OECD 2011-2015

Cannot open the database

m

You can obtain assistance by sending the full trace to idat@oecd-nea org
Try connection to htips://www.oecd-nea.org

Cannot connect to https://www.oecd-nea.org :

org.nea handbook.domain connection. DBConnectionException:

1 4 L) e TOT e Y 4

[ Copy messages ][ Setup HTTP proxy... ][ Exit ]

Figure 25 No connection dialog

If you are trying to connect to the NEA master database, first check if the NEA website is currently
accessible (try both http://www.oecd-nea.org and https://www.oecd-nea.org, IDAT use HTTPS). If you
need to connect through an HTTP/HTTPS proxy, click on the “Setup HTTP proxy...” button to open the
Settings dialog. Restart IDAT for the settings to take effect.

If you are trying to connect to a local database, check that the data files exist on the media (DVD or
computer) and that you have read access.

If you still cannot connect to either master database, please send an email message containing the error
messages to idat@oecd-nea.org. You can copy these messages to the clipboard by using the “Copy
messages” button.

7.1.1. Windows
To track down start up problems on Windows, follow these instructions:

1. Determine if you have a suitable Java environment.

2. Open a command window (Start menu > Run...) then type cmd.

3. In the Command Prompt window, issue the java —version command.

4. If you see the following message, your computer does not have Java properly installed:

C:\>java -version ) )
'java' is not recognized as an internal or external command,
operable program or batch file.
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If this is the case, check that the PATH environment variable is correctly set. Alternatively, Sun
Microsystems offers a web page to verify your Java installation at
www.java.com/en/download/installed.jsp.

You can download Java from www.java.com (You should use a JRE 1.6 version at a minimum). Once this
is done, go to the IDAT\software folder and type the following command:

java -jar IDAT.jar

IDAT should now open. If not, to request further help, if there are error messages in the console, right-
click in the title bar, choose menu “Select all”, then “Copy”, and send the text in the clipboard to the IDAT
developers (idat@oecd-nea.org) for assistance.

7.1.2. Linux/UNIX
To troubleshoot problems on Linux, follow the below instructions:

First, make sure your Java installation is correct with the following command:
java -version

You may need to put the full path to your Java executable in the idat.sh script and make sure that it has
execution rights.

If you experience problems with OpenJDK Java, especially graphical interface problems, please install
Oracle Java. See support of your Linux distribution and www.java.com.

7.2. Speed problems

The following tips will improve execution speed:

. Copy the DVD onto your hard drive instead of running from the DVD drive
. Connect to the NEA remote database

. Narrow the search to a few evaluations before pressing the “Search !” button
. Display only relevant columns in result views.

7.3. Memory problems

Java programs will limit themselves to use a maximum amount of memory, this maximum depends on
your system and Java version. IDAT start files (idat.bat and idat.sh) are provided with an option to specify
a fixed amount: 768MB:

-Xmx768m

This option -Xmx768m specifies that IDAT will take at most 768Mbytes of memory. If you have more
physical memory, you can edit this command line and replace the option -Xmx1024m or -Xmx1g. For
example to allow IDAT to use at most 1024MB of memory the idat.bat file should be:

javaw -Xmx1024m -jar IDAT.jar
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7.4. Java 3D installation

To have full capabilities with Meshtal Viewer you need:

a 3D capable video card,
Java 3D libraries installed in your Java Runtime Environment.

If you use the online version of IDAT the Java 3D libraries will be automatically downloaded from the
NEA website. If you have a permanent internet connection prefer this version as Java 3D will very likely
be supported without efforts.

If you use the DVD version you have to manually install the libraries provided in the folder
“IDAT/java3d”:

Select the right ZIP for your Java: for 32bit Java the file named “j3d-1_5 2-<0S>-i586.zip”, for
64bit Java the file named j3d-1 5 2-<OS>-amd64.zip. On 64bit system note that it is the version
of your Java Runtime Environment which matters, not the version of your OS, e.g. if you have
installed a Java 32bit on a Windows 7 64bit then take the file “j3d-1_5_2-windows-i586.zip”
Unzip this file in a temporary location

Unzip the file “j3d-jre.zip”

The content of the extracted “bin” folder (a .dll file for Windows, a .so file for Linux) has to be
copied to the “bin” folder of your Java Runtime Environment

The content of the extracted “lib/ext” folder has to be copied to the lib/ext” folder of your Java
Runtime Environment

The location of your Java Runtime Environment depends on your system but common locations
are : “C:\Program Files\Java\jre1.8.0 45", “C:\Program Files (x86)\Java\jre1.8.0_45”, in IDAT
you can see this location in the About dialog, scroll to see the “Java home :” line.

Note that to be able to install these files you will need administrative privileges on your computer. It is also
a good idea to seek assistance from IT people around you if needed.

Note also that this installation will have to be redone after each update of the Java Runtime Environment.

Contact idat@oecd-nea.org if you need assistance, please indicates which operating system and version
you use, and the version of Java you have installed. The best way to collect these information’s is to use
the “Copy messages” button of the IDAT About dialog.
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8. Conclusion

IDAT has been created to facilitate search and analysis of the International Handbook of Reactor Physics
Experiments. Previous NEA efforts on DICE have been utilised during the development of IDAT. The
currently allows users to search and trend CRIT, BUCK, SPEC, REAC, COEF, KIN, RATE and POWDIS
measurements, which represent most of the data contained IRPhEP.

IDAT development has been made possible thanks to the voluntary contribution of the government of
Japan.

Please send any comments, requests and bugs to idat@oecd-nea.org which is an alias for each of the
following individuals:

lan Hill (ian.hill@oecd.org)

Nicolas Soppera (nicolas.soppera@oecd.org)

Manuel Bossant (manuel.bossant@oecd.org)

The IDAT team would appreciate any feedback if this manual has been useful and any ways in which it
could be improved.
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Appendix A: Glossary
Evalld: (Reactor Name)-(Reactor Type)-(Facility Type)-(Three Digit Numerical Identifier)

Caseld: Identifier that corresponds to the number of different reactor configurations present in the
evaluation. Excluded are core perturbations made solely for reactivity coefficient calculations. TYPE:
Three digit number.

The criteria for a case in IDAT are as follows:

o Each Section 3.1 CRIT experimental benchmark ke is a case.

e Other measurements can be considered cases, however many BUCK, SPEC, REAC, COEF, KIN,
RRATE measurements are not defined as cases because they are based on a documented critical
configuration. In these instances, the case has both a CRIT measurement and a BUCK, SPEC,
REAC, COEF, KIN, RRATE measurement.

Some evaluations without criticality measurements include:
BFS1-FUND-EXP-002
BFS1-FUND-EXP-003
BFS2-FUND-EXP-001
CROCUS-LWR-RESR-001
TCA-LWR-EXP-001
VENUS-PWR-EXP-005
ZEBRA-LMFR-EXP-003
ZPPR-SPACE-EXP-003
ZPPR-SPACE-EXP-004

o REAC/COEF/KIN measurements, are not cases unless they clearly two measurements in which
neither has been previously defined as a case. For example, if a REAC measurement such as
control rod worth is performed then there will not be a new case, unless the reference state is not a
CRIT measurement. In this way many measurements can be represented by a single case.

e If a critical measurement and a perturbation is done, followed by a BUCK, SPEC or RRATE
measurement, the core state is considered a new case. For example, a critical case, followed by a
change in boron concentration with a reaction rate measurement, then the reaction rate
measurement will be considered a new case.

Measurements: The measurements performed for each case. A check box indicates an acceptable
measurement, a blank box denotes an unaccepted measurement and no box is present if a measurement was
not done. Each of the measurements includes a measured value and uncertainty taken from section 3.x, and
corresponding calculated values taken from section 4.x, where x depends on the measurement.

CRIT - Criticality Measurements

Evalld

Caseld

Kess Benchmark Value

Kess Benchmark Value Uncertainty
Kess Calculation

Kes Calculation Uncertainty

Code

Library

VVVVVVYVYY
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Note: If an IRPhEP evaluation contains a link to an ICSBEP evaluation in Section 3.1 and Section 4.1, then
the ke calculation is entered into IDAT.

o CRIT - Criticality Uncertainty

Evalld
Caseld
TypeSet
RegionSet
Description
+ Sigma K
- Sigma Kt

YVVVVVVY

BUCK - Buckling Measurements

Evalld

Caseld

Buckling Dimension

Buckling Benchmark Value

Buckling Benchmark Value Uncertainty
Calculated Value

Calculated Uncertainty

Code

Library

YVVVVYVYYVYVYVY

Buckling Dimension: Describes the direction of the buckling measurement in inverse meters squared, three
types of buckling can be stored:

> Axial

> Radial
> Total

SPEC - Spectral Index Measurements

Evalld

Caseld

Device

Reaction Numerator
Reaction Denominator
PosX, PosY, PosZ
Energy
EnergyUncertainty
Spectral Index Value
Spectral Index Value Uncertainty
Calculated Value
Calculated Uncertainty
Code

Library

VVVVVVVVVVVVVY
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Device: Physical device used to measure the spectral index. Current choices include:

Beta Scan

Fission Chamber

Ge-Li Detector

Nal detector

Proportional Counter
Solid State Track Recorder
TOF (Time of Flight)

VVVVVYVYYVYY

Reaction Numerator: The isotope and reaction in the numerator of the spectral index. Note, for spectra
measurements that do not measure a ratio, the numerator keyword contains the isotope. Examples are:

» Pu239-Fission
» U235-Capture
» U238-Epithermal Capture

Reaction Denominator: The isotope and reaction of the denominator of a spectral index measurement.
» Pu239-Fission
» U235-Capture
» U238-Epithermal Capture

Position X/Y/Z: Position in cm. Origin is currently arbitrary, but an attempt has been made to choose the
origin presented in the benchmark model when present.

Energy (keV): Upper energy of a spectrum measurement. This field is set to zero in the case of a spectral
index over the entire energy range.

Energy Uncertainty: Uncertainty in the energy measured.

REAC - Reactivity Effect Measurements

Evalld

Caseld
MeasurementlD
Reactivity Effect
Position Description
Material

Method

Unit

VVVVVYVYYYVY

COEF - Reactivity Coefficient Measurements

Evalld

Caseld
MeasurementID
Coefficient Type
Parameter Range Low
Parameter Range High
Parameter Unit
Measurement Method

VVVVVVYY
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KIN - Kinetics Parameter Measurements

> Evalld
> Caseld
> Parameter

RRATE - Reaction Rate Measurements

Evalld

Caseld

Device
DeviceSpecification
Devicelnput
Reaction

Position X,Y,Z
Energy

Energy Uncertainty

VVVVVVVVY

Device: What type of device is used to measure the spectral index. Choices include:

Fission Chamber

Nal detector

Ge-Li Detector
Proportional Counter,
Solid State Track Recorder
TOF (Time of Flight)
Proton Recoil

VVVVVVY

Device Specification: The gamma ray being scanned. No such detail exists for fission chambers, currently
considering adding more detail to the fission chamber description.

Device Input: Material of which the reaction rate is being counted; typically the foil or fission chamber
material.

Reaction: The reaction being scanned; currently fission or capture.

Position X/Y/Z: Position in cm. Origin is currently arbitrary, but an attempt has been made to either choose
the centre or bottom of the model.

POWDIS - Power Distribution Measurements

Same as Reaction Rate measurements; see above.

CALCULATED FILES
» INPUTS: Input file for a particular code.

> BALANCE: Neutron balance file
» MESH TALLIES: Mesh tally file
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OTHER ITEMS

Additional parameters have been entered into the database. These parameters are considered to be self
explanatory.

Evaluator

Internal Reviewer

Independent Reviewer
Organisation/Laboratory

Title of Evaluation

Keywords

Year Evaluation was Approved
Years Experiment Performed
References

Case Label

Materials

Fuel: A list of fuel materials used in the evaluations.

Fuel Composition: A list of materials, where the material compositions are extracted from section 3.x.3 of
the evaluation.

Cladding: A list of cladding materials in the evaluations.

Moderator/Coolant: A list of moderator and coolants used in evaluations

Absorber: A list of absorber elements used in evaluations
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