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Database for ICSBEP

Answers How Efficiently Search the Handbook

* Distributed with the Handbook since 2001 P betabase for the inemational Cricaliy Sofety Benchmark

Evaluation Program Handbook

* Released and improved annually I

+ Available on the DVD or as a web start T e 4
Java application e
https://www.oecd-nea.org/science/wpncs/icsbep/dice.html | M‘:‘m o

« User Manual/Video Examples B ot

« Data extracted from the evaluation, i s o
supplemented with calculation data Updates to the Database for

* Nearly 5000 cases in ICSBEP, many ICSBEP (DICE)+ Using DICE
questions about Handbook content are For V&V

difficult to answer without help!

I.Hill, J.Gulliford, N.Soppera, M.Bossant
OECD/NEA

PHYSOR2014

ion and Development


https://www.oecd-nea.org/science/wpncs/icsbep/dice.html

@) OECD Nuclear Energy Agency LyNea
Under the hood

Evaluation Data Entry _
. . Computations DICE
TRG Meeting Excel,diceweb

Programming language: JAVA, SQL and XML
~Several modules

 Web entry application (diceweb)
 GUI
e Data access layer
 Remote database connection (local or NEA)
 Webversion
* Live Update
* Bug report (sent to JIRA)

© 2019 Organisation for Economic Co-operation and Development
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Introduction to Basic
DICE Searches
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Search (1/2)

BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

File Database=MEA Personal-Keff Window Help

Critical / Subcritical |  Alarm / Shielding | Fundamental Physics | Correlation Matrix | Rank Similar | Keff trends plots |
| Themes » || Fissile material
(=} . General items [ [+ Mone selected -
- # Identification = |, Compound
-4 Evaluator = B MO (Mixed U and Pu Oxides)
- # Internal reviewer - # Plutonium Oxide =
- # Independent reviewer - # Thorium Oxide 0
- # Varying parameter(s) across cases = - # Uranium Hexafluoride
- # Laboratory - # Uranium Hydride
- # Main purpose - # Uranium Oxide
- # Title - # Uranium Silicide
- # Keywords - # Uranium Tetrafluoride
- # Dates (evaluation and experiment) I - @ Uranium-233 Oxide
- # References (=t Metal [ Alloy
= L Fuel { e Curium -
= B Fuzl form/Fissile material - —
- # Fuel region () Combine with AND (@) Combine with OR
- # U and Pu weight percent
- # Pu/(U+Pu) ratio Fuel concentration (g/L)
----- » Moderatorfcoolant material
Value : +f-:
----- # Cladding material - e I:I / I:I
..... i Drflardtnar rastarial DR = ==
<[y i I 3 [ ] [ ]
Query |
Acceptable = Acceptable Mumber of cases Case label ’ Clear ]
and Fissile material = MOX (Mixed U and Pu Oxides) Title
Search!
History : b ‘

26 Evaluations, 371 Cases i 41M of 247M |

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES

General items
Identification

Evaluator

Internal reviewer

Independent reviewer

Varying parameter(s) across cases
Laboratory

Main purpose

Title

Keywords

Dates (evaluation and experiment)
References

- Energy, spectra, sensitivities

Nuclear Energy Agency

Se_arch (2/2)

d Fuel

# Fuel form/Fissile material
# Fuel region

# U and Pu weight percent
# Puf(U+Pu) ratio
Moderator fcoolant material
Cladding material

Reflector material

Meutron absorbing material
Separation material
Geometry

Temperature

Benchmark Keff and Calculations

# Energy of Average Meutron Lethargy causing Fission

# Average Fission Group Energy
# Flux distribution (3-g)

# Fission distribution {3-g)

# Capture distribution (3-g)

# MNeutron balance

# NMeutron gas temperature

# Average fission neutrons per neutron absorbed in the core

# Eeff Sensitivities

# Keff Sensitivities (additional criterion)

© 2019 Organisation for Economic Co-operation and Development
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Filled by
Evaluators +

Extracted from
Handbook

Computed data
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BETTER POLICIES FOR BETTER LIVES

O Y NEA

NUCLEAR ENERGY AGENCY

Nuclear Energy Agency
Results

M DICE
File Database=NEA Personal-Keff Window Help
Critical / Subcritical | Alarm / Shielding | Fundamental Physics | Correlation Matrix | Rank Similar |  Keff trends plots |
ml 9z Refine search ‘=) New search | [ Horiz. ml:] Flat L Plots H ParPlots | Spectra plots Sensitivity plots | FDF HT
[é}--(ic.'h[];ZrTesral items : Evaluation identification Number of cases Title
. [7] Identification PU-MET-FAST-001 4|BARE SPHERE OF PLUTONIUM-239 MET
: Acceptable PU-MET-FAST-002 1|240 Pu JEZEBEL: BARE SPHERE OF PLU
Evaluator PU-MET-FAST-003 S|UNMODERATED PLUTONIUM METAL BU
| Tnternal reviewer PU-MET-FAST-004 9|UNMODERATED PLUTONIUM METAL CYl
: Independent reviewer _ |[PU-MET-FAST-005 1|BENCHMARK CRITICAL EXPERIMENT OF Eval u at | O n S
(1 an”]g parameter[s] dcross cases B PU'MEF‘FF\ST‘UUG 1 PLU-FD‘NIUM SPHERE REFLECTED EY NO —
| Laboratary PU-MET-FAST-008 1|BENCHMARK CRITICAL EXPERIMENT OF
- [ Main purpose PU-MET-FAST-009 1|BENCHMARK CRITICAL EXPERIMENT OF
-7 Title PU-MET-FAST-010 1|BENCHMARK CRITICAL EXPERIMENT OF
| Picturas PU-MET-FAST-011 1|BENCHMARK CRITICAL EXPERIMENT OF
| keyword _PU-MET-FAST-012 1|URANIUM-REFLECTED ARRAY OF PLUTC
|| Year approved 1 |
|| Year revised
(. Years experiment performed Case identiﬁcation Case |EIbE-|
|| Revision PU-MET-FAST-001-001 Canfiguration A
- ||| References PU-MET-FAST-001-002  [Configuration B
- || Number of cases PU-MET-FAST-001-003 Confiquration C
|| Case label PU-MET-FAST-001-004  [Configuration D
(= . Fuel PU-MET-FAST-002-001
- || Fuel form/Fissile material PU-MET-FAST-003-001 Case no. 101
|| Fuel concentration (g/L}) PU-MET-FAST-003-002  |Case no. 102
|| Fuel composition (isotope wi%) PU-MET-FAST-003-003 Case no. 103
-] Pu/(U+Pu) ratio PU-MET-FAST-003-004  |Case no. 104 — Cases
(= | Moderator/coolant PU-MET-FAST-003-005  |Case no. 105
- ||| Moderator/coolant PU-MET-FAST-004-001 Case 207
|| Moderation ratio type PU-MET-FAST-004-002  |Case 208
|| Moderation ratio PU-MET-FAST-004-003 Case 209
|| Moderator to fuel ratio PU-MET-FAST-004-004 Case 210
Moderator to fissile ratio T |PU-MET-FAST-004-005 Case 211
Uncheck al YPU-MET-FAST-004-006  |Case 212
IPU-MET-FAST-004-007  [Case 213
Apply |PU-MET-FAST-004-008  [Case 214

© 2019 Organisation for Economic Co-operation and Development
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POLICIES FOR BETTER LIVES

Nuclear Energy Agency LyNEA

Results: What are the Buttons/Tabs?

Critical / Subcritical Alarm / Shielding

\

Fundamental Physics Correlation Matrix Rank Similar Keff trends plots

) \ )

| |

Handbook Volumes Specialised Information

‘|» Refine search 2 New search

Keep or Clear previous filters when returning to
search page

| [T1Horiz. Fvert. [ ]Flat | Separate Evaluations/Cases by horizontal or vertical
divider, or display together.

| Plots |74 ParPlots

Specira pots Sensitivity pots Plot DICE data, or computed data
i retrieved from search

FDF HTML XML

View either the evaluation PDF, or an HTML summary
of the information

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

DICE iIs Strongly Linked to Handbook
Structure and Classifications

Evaluation ID: HEU-MET-FAST
Case ID: HEU-MET-FAST-001, HEU-MET-FAST-002

Consider: An evaluation was performed for an HEU-MET system,
but some of the cases are mixed spectrum.

If | search for ‘FAST’, do | return these cases?

Evaluation identification Mumber of cases  Title # cases
HEU-MET-FAST-044 | 5|HEU CYLINDERS AXIALLY REFLECTED BY ALUMINUM Case R
HEU-MET-FAST-047 1[MIDBIUM - 1wt, %% ZIRCOMIUM MODERATED BY POLYETHYLEME AMD FUELEL performed
HEU-MET-FAST-048 OIL-REFLECTED SPHERES AMD HEMISPHERES OF HIGHLY ENRICHED UIRAR ) 1065 - 1067

Evaluation identification Mumber of cases  Title ANFDAE 1965 - 1967
HEU-MET-MIXED-00% | 43|URANIUM METAL SLABS MODERATED WITH POLYETHYLENE, PLEXIGLAS, 002
HEU-MET-MIXED-010 FILATTICES OF ORALLOY CUBES IN WATER HMMO11- 1085 - 1967

003
HMMO11- 1965 - 1967

Case identification Case label 004
HMMO011- 1965 - 1067

HEU-MET-FAST-048-001 005
HEU-MET-FAST-043-002 HMF048- 1965 - 1967

006
HEU-MET-FAST-048-006 o .
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Exercises (1)

What information can we see?

Let’s Try Some Example Searches
PU-MET-FAST experiments
Experiments done at ORNL
Evaluations published in 2015
LEU-SOL-THERM experiments
Iron reflected experiments
Unreflected spheres

o 01k W

Access to representative picture

Fuel composition (multiple fuel comps=subcases)
HTML summary

Calculated quantities (after evaluation)

Plots

Input files

(DVD version access PDFs)

© 2019 Organisation for Economic Co-operation and Development
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Calculated DICE Data
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NNNNNNNNNNNNNNNNNN

Calculated Data
Initial Calculated Data (Began in 1999)

Y. Rozhikhin, A.Tsiboulia, T.Ivanova, J.Briggs, V. Dean, “DETAILED SPECTRA DATA FOR

THE INTERNATIONAL HANDBOOK OF EVALUATED CRITICALITY SAFETY BENCHMARK
EXPERIMENTS” ICNC1999

Computed with KENO+MMK+ABBN

Quantities:

» 3 Group Flux, Fission, Capture
» EALF, AFGE

» Neutron gas temperature

» Neutron Balance

> Inputs

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency

()”NEA

NUCLEAR ENERGY AGENCY

Example Calculated Data: Unreflected

HMF Fission Energy

Case identification Case label EALF (eV) AFGE (eV) Fission < 0.625 eV  Fission 0.625 eV - 100 keV  Fission = 100 keV

HEU-MET-FAST-001-001 881000 gea0oo 0.0% 5.6% 94.4%
HEU-MET-FAST-002-001 |Sphere 834000 822000 0.0% 9.6% 90.4%
HEU-MET-FAST-002-002  |Cylinder 823000 g11000 0.0% 9.9% 90.1%
HEU-MET-FAST-002-003  |Box 4x4x3.66 819000 g0B000 0.0% 9.9% 90.1%
HEU-MET-FAST-002-004  |Box 5x5x2.53 810000 798000 0.0% 10.3% 89.7%
HEU-MET-FAST-002-005 |Box 3x3x7.56 806000 795000 0.0% 10.4% 89.6%
HEU-MET-FAST-002-006 |Box 3x3.5%6 812000 g01000 0.0% 10.2% 89.8%
HEU-MET-FAST-003-001  |24.5/2.0 867000 853000 0.0% 7.2% 92.8%
HEU-MET-FAST-003-002 |21.0/3.0 864000 g51000 0.0% 7.9% 92.1%
HEU-MET-FAST-003-003 |19.5/4.0 859000 845000 0.0% 8.5% 91.5%
HEU-MET-FAST-003-004 |18.3/5.0 854000 841000 0.0% 8.9% 91.1%
HEU-MET-FAST-003-005 |17.8/7.0 841000 g28000 0.0% 9.5% 90.5%
HEU-MET-FAST-003-006 |17.4/8.0 834000 822000 0.0% 9.6% 90.4%
HEU-MET-FAST-003-007 [17.2/11.0 817000 805000 0.0% 9.8% 90.2%
HEU-MET-FAST-003-008 |22.5/1.9 695000 681000 0.0% 9.3% 90.7%
HEU-MET-FAST-003-009 |19.2/2.9 634000 617000 0.0% 11.4% 88.6%
HEU-MET-FAST-003-010 [17.4/4.5 577000 356000 0.0% 13.6% 86.4%
HEU-MET-FAST-003-011 [17.1/6.5 551000 529000 0.0% 14.5% 85.5%
HEU-MET-FAST-003-012 |21.2/8.0 697000 673000 0.0% 8.0% 91.5%
HEU-MET-FAST-004-001 |1-D Idealization 33800 28200 15.0% 16.1% 68.9%
HEU-MET-FAST-005-001 640000 626000 0.0% 9.2% 90.8%
HEU-MET-FAST-006-001 20700 17900 17.1% 17.8% 65.1%
HEU-MET-FAST-006-002 19500 16900 17.4% 17.9% 64.7%
HEU-MET-FAST-008-001 870000 855000 0.0% 5.7% 94.3%
HEU-MET-FAST-009-001 |Be-Reflected 713000 696000 0.0% 9.5% 90.5%

Can result in ‘cross-reference’, where one evaluation does
not fit into the DICE spectrum classification system

© 2019 Organisation for Economic Co-operation and Development
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Spectra Plots

@ oice Representation
File Database=NEA Personal-Keff Window Help Y axis log
Critical f Subcritical Alarm { Shielding Fundamental Physics Correlation Matrix Rarik Similar Keff trends plots
) L |Pv.=_'r unit lethargy bin e |
Select | T, Refine search 5 New search | [T]Horiz. 5 vert. [JFlat | Plots [ ParPlots | Spectra plots Sensitivity plots | PDF HTML XML
Spectra Plot |Deﬁ:ult normalization e |
@ HEU-MET-FAST-073 picture £2 (PNG) — O ®
|<or1ginal> v " |
Top reflactor =
1E1 _ \ | Flots | | Table |
Sida reflector
— Upper care r " .'l | Clear |
1ED T} Diwtreom 2
T i | Load own data... |
a . i
+—Co flecto | ; AR P ;
E 1E-1 mer reflsclor | Lines mdth. |:| Black & white
=
o {®) No comparison () Ratio () Difference
—
= 1E-2 Lower cors (® Mo comparison () Ratio () Difference
c
- Bottom reflectol H
L Platen and adapter plate HEU-MET-FAST-071-022 "
D 43 HEU-MET-FAST-071-023
o = HEU-MET-FAST-071-024
© i HEU-MET-FAST-071-025
= HEU-MET-FAST-071-026
o 1E4 HEU-MET-FAST-071-027
UQJ- HEU-MET-FAST-072-001
HEU-MET-FAST-072-002
1E.5 HEU-MET-FAST-072-003
g | HEU-MET-FAST-073-001
|| KENO ABBN-83 [ 299-Group
1E-6 B
i [] PRODUCT
1E-5 1E-4 1E-3 1E-2 TE-1 1ED 1E1 1E2 1E3 1E4 1ES 1E6 1E7 G| HEU-MET-FAST-074-001
Energy (eV) - | HEU-MET-FAST-074-002
- | HEU-MET-FAST-074-003
B HEU-MET-FAST-001-001 KEMOQ AEBM-93 1 299-Group CAFTURE M HELU-MET-FAST-057-001 KEMNC ABBMN-93 7 299-Group CAFTURE - HEU-MET-FAST-074-004
[ | HEU-MET-FAST-075-001
B HEU-MET-FAST-073-001 KEMNO ABBM-93 7 299-Group CAPTURE 1] M LMET-FAST-07E-001 W

© 2019 Organisation for Eco ic Co-operation and Developm



BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY
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Fission Spectrum Plot Example

® Dice = &=

File Database=NEA Personal-Keff Window Help

Critical / Subcritical | Alarm / Shielding | Fund | Physics | Correlation Matrix | Rank Similar | Keff trends plots |
Select columns | Tz Refine search &) New search‘ [ Horiz. &5 vert. (] Flat | Plots [+ ParPlots ‘ Spectra plots| Sensitivity plots | PDF HTML XML
Spectra Plot Representation
[ axis log
0.0250 [Per unit lethargy bin v]
[Normaiizatinn to one vl
-
[hings to try: = =
0.0225 q V . Plots Table

[ Clear ]

o 1) Toggle display options T —
wes — 2) View as table s |
we  3) Change energy group

structure
wo  4) Change plot options

| HEU-MET-FAST-003-001
0.0075

J HEU-MET-FAST-003-002
J HEU-MET-FAST-003-003
J HEU-MET-FAST-003-004
J HEU-MET-FAST-003-005
/ HEU-MET-FAST-003-006
J HEU-MET-FAST-003-007
J HEU-MET-FAST-003-008
J HEU-MET-FAST-003-009
J HEU-MET-FAST-003-010
J HEU-MET-FAST-003-011
J HEU-MET-FAST-003-012
, HEU-MET-FAST-004-001
/ HEU-MET-FAST-005-001
J HEU-MET-FAST-006-001
/ HEU-MET-FAST-006-002
J HEU-MET-FAST-009-001
J HEU-MET-FAST-009-002
J HEU-MET-FAST-010-001
J HEU-MET-FAST-010-002
J HEU-MET-FAST-011-001
J HEU-MET-FAST-012-001
J HEU-MET-FAST-013-001
J HEU-MET-FAST-014-001
J HEU-MET-FAST-015-001
J HEU-MET-FAST-016-001
/ HEU-MET-FAST-016-002
, HEU-MET-FAST-018-001
J HEU-MET-FAST-020-001
J HEU-MET-FAST-021-001
J HEU-MET-FAST-022-001
J HEU-MET-FAST-023-001
J HEU-MET-FAST-023-002
J HEU-MET-FAST-023-003
J HEU-MET-FAST-023-004
. HEU-MET-FAST-023-005  ~

Spectra per Unit Lethargy

0.0050

0.0025

0.0000
1E-5 1E-4 1E-3 1E-2 1E-1 1E0 1E1 1E2 1E3 1E4 1E5 1E6 1E7

Energy {eV)

‘l HEU-MET-FAST-016-001 KENO ABBN-93 / 288-Group FISSION B HEU-MET-FAST-023-021 KENO ABBMN-93 f 299-Graup FIEB\ON|

- T e e o e e e e T B - e e e T e B T e T e B T e T e fe T
ekt o e S ot e o S o o S e o e oo T TR e e S e e o e o

r Economic Co-operatio
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Balance Data + Calculation Files

5 | Calculation Files |HEU-MET-FAST-005-003 [KENO ABBN-93 f 299-Group  |Balance
L. [] nputs |HEU-MET-FAST-005-004 KENO ABBMN-93 / 299-Group  |Balance
. [/ Balances |HEU-MET-FAST-005-005 [KENO ABBN-93 / 299-Group  |Balance
. [] Sensitivities |HEU-MET-FAST-005-006 KENO ABBN-93 [ 299-Group  [Balance
[] Spectra |HE|_.I-MI:—I'—FA5T-UDE—U01 |HZEND ABBM-33 [ 299-Group  [Balance
el Gorrelation Matrices |HEU-MET-FAST-006-002 KENO ABBN-93 [ 299-Group  [Balance
. [] Uncertainties Evaluation |HEU-MET-FAST-007-001 IKENO ABBN-33 / 299-Group  |Balance
P = oo kT CcacT ART AN lbrerim ADDRI D [ WU e e o T

All reactions rates are normalised to 1000 neutrons emitted in the system. Furthermore, the following relaticon holds:

{FRODUCT + (n,2n))/(CAPTURE + FISSION + LEAKRGE))=KEFF

BALANCE TARABLE

HNUMBEER OF ZONES IN THE CORE: 1
THE CORE CONSISTS OF ZONES: 1

ZO0NE 1 WVOLUME=1.17S1E+03

IS0TOP Conc MRS5S CAPTURE FISS5ICN (n,2n) FRODUCT Sig-C Sig-F Sig-2N HU
U234 5.36738E-04 0.244 1.3% 2.58 0.00 6.82 0.513 0.955 0.001 2.639
U235 4.7033E-02 21.645 5%.62 338.c046 1.81 8%2.78 0.252 1.640 0.003 2.554
U236 9.58%6E-05 0.044 .18 0.20 0.00 0.53 0.364 0.408 0.004 2.683
U238 4.7TT22E-04 0.223 0.55 0.4%5 0.03 1.35 0.229 0.204 0.010 2.833
L] 0.0000E+00 0.000 0.00 0.00 0.00 0.00 0.0038 0.000 0.000 0.000
H 0.0000E+00 0.0a00 .00 .00 .00 .00 0.000 0.000 0.00a0 0.0a0
TOTAL: 6l.73 381.593 1.54 1001.%52

© 2019 Organisation for Economic Co-operation and Development



BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

@)) OECD Nuclear Energy Agency LY NeA

Experimental Correlation Data

Correspond to the correlations of benchmark model uncertainties
— Level 1 correlations show that evaluations are correlated

— Level 2 correlations give the quantitative information about the
correlations between cases

— Currently 94 cases have correlation data [level2] in DICE

(or ~2%). Level 2 required for analysis.

‘D[CE ‘ | =B % | File Database=Writable H2 Personal-Keff Window Help
L]
File Database=Writable H2 Personal-Keff Window Help | citical /Subiticd | Alarm /Shielding | Fundamental Physics | CorrelaionMatrix | RankSimlar | Keff trends plots |
. 4 -
| critical /subaritical | Mlam /Shielding | Fundamental Physics |  Correlation Matrix | RankSmiar | Keff trends plots | Bylav . Return to evaluations level
g @ Uncertainties HWF HVF HMF HMF HMF HMF HMF HVF HMF HMF HMF HMF HMF HMF HMI HMM
Display: ] Show cases level details ] B 008 011 018 020 031 055 060 061 067 067 070 070 070 075 001 012
@ Uncertainties OO HCE ACE NG HCL HGL HOM HCM HCT HCT ACT RGT HCT Aot () Sensitivities I 001 001 001 001 001 001 001 001 001 002 001 002 003 001 001 001
B 001 002 004 003 004 005 003 0D4 003 004 005 006 007 008 Filter b i
_ I Y. HMFO11-001
() Sensitivities HCFo01 o L
- ...Evaluation identifier: HMFO13-001 320 | £
Filter by... ooz El [Al fissie mateial .| |rro20-01 460
o HCF004 HMFO31-001
...Evaluztion identifier: HEI003 [all physical form - | |[Amross-o01
Al fissile material - | HCloo4 Al HMFOS0-001
[ _ ] HCI00S [ =) HMFO51-001
|All physical form v |Howoo3 ...Faclties: HMF067-001
[Au B '] Lol | Nene selected » | |HMFO67-002
HCTO03 (= | Argentina AMFO70-001
. Facilties: HCTO04 . i~ # Centro Atdmico Barloch HMF070-002
| None selected «| | HCToOS . ® National University of G HMFO70-003
=1 L Arnentina T | | HCTOOB I L Brazil ]
. m , « m ] 3 HMIO01-001
- :gg; i — = HMMO12-001 -
[7] Show crossreferences 0 T = QW CToSSTEIErences < i v
Evaluations, 533 Cases

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Different Case Response to Nuclear Data

@ Dice — O bod
File Database=MEA Personal-Keff Window Help

Critical / Subcritical Alarm [ Shielding Fundamental Physics Correlation Matrix Riank Similar Keff trends plots

Display: ] Return to evaluations level

() Uncertainties HMF HMF HMF HMF HMF HMF HMF HMF HMF HMF HMF HMF HME HME HMF

057 057 057 057 057 057 058 058 058 058 058 060 Ooc 066 066

@SEIIS'II:'I'.F'I‘I:'IE 001 002 003 004 O00O5 O05 001 002 003 004 005 001 002 003 o004
HMFO57-001
Order by: HMFO57-002
Case |ID5 in alphabetical order w | HMFO57-003
] HMFO57-004
L I Filter by... HMFO57-005
eve ...Evaluation identifier: HMFO57-006
=" o | |HmFoss-001
HMFD58-002
MET v |hMFoss-003
FasT o | |HiFoss-004
HMFO58-005
...Fadilities: HMFOG5-001
o W L 4 | |HMFos6-002
<N N HMFO66-003

HMFUGG-UU"I-
Show cross-references I

8 DIcE — O b4
File Database=MEA Personal-Keff Window Help

Critical f Subcritical Alarm / sShielding Fundamental Physics
Correlation Matrix Raank Similar keff trends plots S T S
Eval ua‘tion Display: : Show cases level details = a £
() Uncertainties HMF HMF HMF S |IS
Leve I 057 058 066 a e
® 5e ' HMFO57
HMFO53
Order by: HMFOS6
|]I}s in alphabetical order e

© 2019 Organisation for Economic Co-operation and Development
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NUCLEAR ENERGY AGENCY

New: Order by Similarity Clusters

& Dice
File Database=MNEA Personal-Keff Window Help
Critical / Subcritical Alarm /[ Shielding Fundamental Physics Correlation Matrix Rank Similar Keff trends plots
Display: I Show ¢
(7) Uncertainties UMF UMF UMF UMF UMF PCI PMF PMF PMF MMF MMF MMF PMF PMF
003 006 002 001 005 001 033 016 013 005 001 003 046 010
(@) Sensitivities UMFO03 0 & 2 2 2 8 | 20
UMFO0S 11 4 4 5 | 14 | 32
Order by: UMF002 26 | 52 | 1 | 2
Similarity dusters w | UMFOO1 0 0 0 0
- UMFOO5 0 0 0 0
Filter by... PCIOOL O o | o |0 104 112
...Evaluation identifier: PMFO33 6 11 1 0 0
All fissile material «||PMFOI6 O 0 0 0 0
: PMFO13 O 0 0 0 0
All physical form “/Imvroos 2 | 4 (43 | 0 | o
All spectrum w | | MMFOO1 2 4 45 ] ]
_ MMFOO3 2 5 | 52 | O 0
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Personal Keff in Local
Database
_|_

Trend Plots
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BETTER POLICIES FOR BETTER LIVES

O Y NEA

NUCLEAR ENERGY AGENCY

Nuclear Energy Agency
Storing K from external calculations

@ DICE L —— ¢ : :
File Database=NEA [Personal-Keff| Window Hd Available only with local

Critical / Subcritical L oad values database (need to copy DICE

b Themes Export values to file tO a erteab|e area)
EI _| General Itl.-_'rl'l..-. Clear values
1.0175 -
Plotting ENDF/B-VII.1 results
1.0150 . . .
from 2 differen lication
) Load your Keff calculations I 1.0125 0 diffe t pUb cat O S
1.0100
30s
Paste your data below: ’
J. 1.0050
hmms-1 MCNE&-VDM ENDE/B-VIIL.1-VIM 1.,00536 0.00047 3 w T T
mms-2 MCNP6-VIM ENDE/B-VII.1-VIM 1.01516 0.00035 E 1.0025 T
nmms-3 HCNP&-VIM ENDE/B-VIL.1-VIM 1.01481 0.00033 ;u"a 1.0000
hmm5-4 MCHE&-VIM ENDF/B-VII.1-VDM 1.00663 0.00040 0.9975
nmms-5 MCNE&-VDM ENDE/B-VIIL.1-VIM 1,00025 0.00043 |
0.9950
0.9925
@ Load your Keff calculations X
0.9900
3/3 Columns
| Code | | Library | | AKeff | 0.9875
Common :
Describe your columns 0.9850
Col #1 Col #2 Col #3 Col #4 Col #5 Col #6 Col #7 HEU U233 PU LEU Mlx IEU
Content: Eval and case ID  [skip Benchmark Model  |Code Library Keff AKeff é |I ENDF/B-VII.1-VDM IENDFIB-VII.1-SK|
Row #1 hmm5-1 MCMPE-VDM  |ENDF/B-VIL.1-VDM  [1.00536 |0.00047
Row #2 hmm5-2 MCNPS-VDM  [ENDF/B-VIL. 1-vDM  |1.01516 |0.00035
Row #3 hmm5-3 MCMPE-VDM  [ENDF/B-VIL.1-¥DM  [1.01481 |0.00035
Row #4 hmm5-4 MCMPE-VDM  [ENDF/B-VIL.1-¥DM  [1.00663  |0.00040
Row #5 hmm5-5 MCMPE-VDM  |ENDF/B-VIL.1-¥DM  (1.00025 |0.00043

© 2019 Organisation for Economic Co-operation and Development
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How to Interpret Trend Plots

1.0700
1.0075
- . | Spread of all C/E’s
E 1.0050
E 10025 RMS Uncertainty
1.0000 _ (Experimental and Calculated)
00975 ' Averaged (mean) C/E’s
lm : Filter ) )
0.9925 | i Lol
E...Emmm
8200 [ FAST
0.9875 - [ THERM
i MIXED
LEJ' ---EDIIE
[+ [/] Libraries

© 2019 Organisation for Economic Co-operation and Development
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Trend Plots

@ DICE EI@

File Database=HTTP jdev Personal-Keff Window Help

| critical / Suberitical | Alarm / Shielding | Fund I Physics | Correlation Matrix | Rank Similar |  Keff trends plots |
L e;'m'le material Case ID E. Mean E. Std dev E. Uncertainty RMS Code Library C. Mean C. 5td dev C. Uncertainty RMS C/E
(v Physical form PU-MET-FAST-001-001 0.999995 Se-6 0.00129 MCNF ENDF/B-VIL1 Continuous 1.000745 2.5e-5 1.581139e-5 1.00075 -
¥ Spectrum PU-MET-FAST-001-002 1.00008 8e-5 0.00129 MCNF ENDF/B-VIL1 Continuous 1.00096 1.9e-4 1.581139e-5 1.00088 =
¥ Codes PU-MET-FAST-001-003 1.0001 le-4 0.00129 MCNFP ENDF/B-VIL1 Continuous 1.000855 8.5e-3 1.58113%e-5 1.000755 =
|¥| Libraries PU-MET-FAST-001-004 1.00064 G.4e-4 0.00129 MCNP ENDF/B-VIL1 Continuous 1.001335 5.05e-4 1.58113%e-5 1.000695
PU-MET-FAST-002-001 1 0 0.002 APOLLO-MORET JEF-2.2 { 172-Group 0.9945 o 3e-4 0.9945
PU-MET-FAST-002-001 1 0 0.002 KENO \ABBN-93 / 299-Group 1 1] Ge-4 1
PU-MET-FAST-002-001 1 0 0.002 KENO ENDF/B-1V / 27-Group 0.9995 [1] 0.0012 0.9995
PU-MET-FAST-002-001 1 0 0.002 KENO Hansen-Roach / 16-Group 1.0045 [i] 0.0017 1.0045
PU-MET-FAST-002-001 1 0 0.002 MCNP ENDF/B-V Continuous 0.9985 0 0.0014 0.9985
PU-MET-FAST-002-001 1 0 0.002 MCNP ENDF/B-VL8 Continuous 0.998 0 le-4 0.998
PU-MET-FAST-002-001 1 0 0.002 MCNP ENDF/B-VILO Continuous 1.0001 o le-4 1.0001
PU-MET-FAST-002-001 1 0 0.002 MCNP JEFF3.1.2 Continuous 1.00413 o 2.6e-4 1.00413
PU-MET-FAST-002-001 1 0 0.002 MONK UKNDL 1.0119 [1] 0.0011 1.0119
PU-MET-FAST-002-001 1 0 0.002 ONEDANT ENDF/B-IV / 27-Group 0.9999 [1] 0 0.9999
PU-MET-FAST-003-001 1 0 0.003 KENO ABBN-93 / 299-Group 1.0006 0 9e-4 1.0006
PU-MET-FAST-003-001 1 0 0.003 KENO ENDF/B-IV / 27-Group 0.9947 0 0.0011 0.9947
PU-MET-FAST-003-001 1 0 0.003 KEMO Hansen-Roach / 16-Group 1.0027 o 0.0011 1.0027 =
DILAMCT . CACT N2 001 1 o nnn2 RACRID. CRDC DT i n_nnNoa n nnnil n0noa
1.0200
1.0175
1.0150
1.0125
1.0100
1.0075
& 1.0050
— ]
(8]
L
[
@ 1.0025
X
1.0000
0.9975
Filter with 'Rank Similar' criteria
Flot options 0.9950
Averaging: IAriIhmetic V]
reduced chi-squared () bars (@) points 0.9925
Group by: [F'mile Material '] 0.9900
w.and; [— V] 1
Sort by: IAverage increasing '] 0.9875
T T T T T T
- Dlover [ 100F]points LEU U233 HEU MIX PU SPEC IEU

44 Evaluations, 114 Cases -'DM of 247M ]
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Trend Plots Options

[ ] Filter with ‘Rank Similar' criteria

Fissile Material

Plot options Physical Form
|5pectrum
Averaging: | Arithmetic A 1Evaluation ID
Case ID
[«] reduced chi-squared () bars (@) points Code
Library
Group by: | Fissile Material e -

...Elﬁd: - S Average decreasing
/ Group
Sort by:  Average increasing - Number of points
Other value
[] Top vl 102%|, [Jover 100 3 | peints Smiatty

1.020

goodness of fit reduced chi-squared = 14,63

1.015

1.010

1.005

Keff CIE

1.000

0.895

0.800
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Find Cases With Similar
Spectrum/Balance/Sensitivity Data

& Dice — O X
File Database=MEA Personal-Keff Window Help
Critical / Subcritical alarm / Shielding Fundamental Physics Correlation Matrix Rank Similar Keff trends plots

[+] 3-groups percent spectra Coverage: 94.4%: (4673 / 4952)

Enter Different Fission
~ | Thermal: Intermediate: IEI Fast: III (in %) =

Spectra Here

Type:

[] Meutron balance Coverage: 94.4%: (9673 [ 4952)
[] 3-groups sensitivities Coverage: 87.5% (4332 / 4952)
[] sensitivity Coverage: 87.5% (4334 / 4952)
| Search |

[] show cases with no data

Normalized Euclidean

Case ID Code Library 3-Groups Spec\Era Ranking . .
LEU-COMP-THERM-063-006  |KENO ABEN-G3 [ 299-Group D t M t
LEU-COMP-THERM-068-007 |KENO ABEN-93  299-Group IStance etric
MI%-COMP-THERM-016-003 _|KENO ABEN-33 | 299-Group
MI¥-COMP-THERM-016-018 _|KEND ABEN-33 | 239-Group
MI%-COMP-THERM-016-019 _|KENO ABBN-33  299-Group
[EU-COMP-THERM-001-028 _|KENO ABEN-93 / 299-Group
LEU-COMP-THERM-066-005 |KENO ABEN-33  299-Group
MI¥-COMP-THERM-016-005 |KENO ABEN-33 | 239-Group
TEU-COMP-THERM-001-010 _|KEND ABBN-33  239-Group
IEU-COMP-THERM-001-011 _ |KENO ABBN-33 / 299-Group
IEU-COMP-THERM-001-002 _|KENO ABEN-93  299-Group

© 2019 Organisation for Economic Co-operation and Development
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Sensitivity Data




BETTER POLICIES FOR BETTER LIVES V NUCLEAR ENERGY AGENCY

@) OECD Nuclear Energy Agency LY NEA

Sensitivity Data
Sensitivity Profiles Available [DICE + IDAT]

Handbook Number of
Edition Unique Cases

2012 727 TSUNAMI1D+TSUNAMI3D [VALID]+MMK-KENO
2013 3575 Previous +Non VALID cases SCALE6.0 from Balance Inputs
2014 4011 Previous + MCNP6 + SCALE6.2BClutch

2015 4065 Previous + New Cases

2016 ~4200 Previous + New Cases + P1 Sensitivities [¥400 cases]
2017 ~4200 Previous+P1 Sensitivities [¥*700 cases]

2017 ~600 IDAT Sensitivities [Waiting input +Code GPT]

* Inputs derived from balance/spectra files

» Usually computed in 238 Groups

» Relational Database contains 3 Group data and subset of reaction data (capture,
elastic, elastic P1, fission, inelastic, nubar, total), plot/tables of original group
structure and reactions

« ASCII versions of inputs(2014) /SDFs available on previous DVD




BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Example: Searching by Sensitivity in DICE

@)) OECD Nuclear Energy Agency LY NEA

3 GROUP SEARCH, FULL GROUP STRUCTURE SDF’S ARE STORED

@ oice — O ™
File Database=MEA Personal-Keff Window Help
Critical f Subcritical Alarm / Shielding Fundamental Physics Correlation Matrix Rank Similar Keff trends plots
L. @ Puf(U+PU) ratio A Reaction
----- # Moderator fcoolant material A | |Any A
----- # Cladding material 1-H -Hydrogen capture
..... # Reflector material 2 -He - Helium elastic
----- # Neutron absorbing material 3 - Li - Lithium elasticP1
----- # Separation material 4 - Be - Beryllium w | [fission ]
----- Geometr
. v Combine with AND Combine with OR Combine with AND Combine with OR
----- # Temperature
----- Benchmark Keff and Calculati
# Benchmar and LalcaEtons Total Keff sensitivity over all energy range

=5 Energy, spectra, sensitivities

Average ﬁssmn neutrons per neutran absorbed in the core

- 4 Energy of Average Neutron Lethargy causing Fission L Value : | | +f-: | |

- # Average Fission Group Energy Set T h r eS h O I d ‘ OR »e | | | | [ abs

- 4% Flux distribution (3-g) n

- # Fission distribution (3-g) Keff sens. < 0.625 eV Keff sens. 0.625 eV - 100 keV Keff sens. > 100 keV

- 4 Capture distribution {3-g)

- 4 Meutron balance Value | |+"L: | | [] Abs Value : | | H-: | | [ abs Value : | |+"L: | | [] abs
- #¢ Meutron gas temperature OR >= | 2= | | OR == | | L= | | OR == | 2= | |

- i

Values between -1 and 1, in %dk/%E - Keff Sensitivities are currently available for about 88% of cases

Keff Sensmwhes (additional criterion) v

© 2019 Organisation for Economic Co-operation and Developi
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

DICE Plotting of Be Sensitivity > 0.005 for HMF

Note: Some Evals have Multiple Cases

Be Sensitivity

0.3

£
- ou - @l e -8

eff sensitivity > 100 keV (%dk/%Z)

L

Can also read as 100 pcm/1% change in }

H ) ) o A ) ) N % 4 S ) o ) o) 2] A N
ST SIS S S S S «9‘9‘ «ﬁ’h &
o O L L O O L O L O O O O O O O 9 O O 9
AR AR AR AR AN AU LR LR AR AR AR A L A LR AU AR AR
A7 AT A A7 A A A" AT AT A AT AT AT A
SIS I RTINS SR T I IR
@0@0000\5\50\300\3\3@\5\5 Q}’Q}’Q}’
%%%%%%%%%%%%%%%%%%%Qﬁ
N
)
Evaluation identification
|l elastic ® scatter » total|
X axis:| Evaluation identification v Y axis:[Keff sensitivity > 100 keV (%dk/%Z) VI Series:|Reaction hd

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Sensitivity Viewer

M Dice — *
File Database=MEA Personal-Keff Window Help

Critical / Suberitical Alarm / Shielding Fundamental Physics Correlation Matrix Rank Similar Keff trends plots
Select | T Refine search =) New search | [ Horiz. B3 vert. [JFlat | Plots | ParPlots | Spectra plots | Sensitivity plots | POF HTML XML

T R tati
Sensitivity Plot Spresenatan :
0.18 |Per unit lethargy bin F o |
’ LE-S0OL-THERM-007-001 KEMNO EMDF/B-YIL.O | 238-Group n,garima u-235 : -0,100264 +/- 0.000015 | <original> - || |
LEU-S0L-THERM-007-001 KENG ENDF/B-YIL.0 [ 238-Group elastic h-1 : 0,359000 +/- 0.0 501
0.16 | Plots | | Table |
| Clear |
0.14
| Load own data... |
5 0.12 Lines widﬂ"l: [] Black & white
E (® Mo comparison () Ratio () Difference
b
a 010 | Root ~
- [} | LEU-SOL-THERM-007-001
el -
'E 0.08 (=t | KEMO ENDF/B-VIL.O f 233-Group
S <
S 006 e
QL . ar-
o a-53
= r-54
)
2 004 fe-s4
= fe-56
5]
2 002
QL
w
0.00
0.0z
-
-
0.04 -
1ES& 1E4 1E-3 1E-2 1E-1 1E0 1E1 1E2 1E3 1E4 1ES 1E6 1E7 -
Energy {eV) G-
B | FU-50L-THERM-007-001 KEMC EMDF/BE-VILOJ 238-Group n.gamma u-235 B LEU-50L-THERM-007-001 KEMO EMNDFE-WIILO [ 238-Group elastic h-1 [ W
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Sensitivity Viewer

Representation
Per unit lethargy bin
Representation < ariginal = P

Per unit lE'H'H-EI"_i" bin <original =
ABENM 30-group

<original = e e ABBN93 299-group
Hansen-Roach 16-group

Plots Table ICSBEP 3-group
SCALE 27-group

Clear SCALE 44-group
SCALE 238-group

| |straker-Morrisson 22-group
- own data. .. WPEC 5G46 7-group

Format:

Lines width: 3-5-| [ ]Bladk & white

() Auto-detect

() ABBM

(@) Mo comparison () Ratio () Difference

() TSUMAMI 1D/SUSD3D
(@) TSUMAMIID

() MCNP Qutput

() WPEC 5G33

(") Binary
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The NEA
Nuclear Data Sensitivity Tool

NDaST

Content adapted/updated from: J.Dyrda et al. ‘GENTLE
intersemester course’ — EC-JRC Geel, Belgium
14 - 18 November 2016

© 2019 Organisation for Economic Co-operation and Development
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NUCLEAR ENERGY AGENCY

Incident neutron data / ENDF/B-VII.1/ Pu239 | MT=1 : (n,total) / Cross section

100000f
Evaluated Nuclear Data
10000+
)
§ 1000+
a |
§ 1L P
il i wi| (R /}'v'#\
| : : L \\
101 ! s
1E110 1|£-9 1|£-8 1|£-7 1|£-6 1|£-5 1|£-4 0.601 0.61 011 1 1b
Incident energy (MeV)

MAT 9437, MF 33, MT 1

IntegralFExperiments
100peV . 10meV ‘ 1eV forre':a(;znev . 10 keV 1 MeV And COrreIationS

Nuclear Data
o Correlations

1 MeV Sensitivity Plot

| PLHMET-FAST-001-001 total pur-235  0.823982 +/- 0.00L114
0.350

i
== Sensitivity Data

G 0.250
L 02 -] |
100 eV S 0225
0 E 0.200
2 |
3 o.ﬂfsE
§0.1so;
Z0.125
F10 meV % 0.1005
05 © 0,075
0.050

100 peV ' 0.025| R
4 0.000 " LL

100 |leV 10 meV ! 1 Ie\’ ‘ 100I eV l 10 i(ev I 1 Mev I : 1E-5 1E-4 1E-3 1E-2 1E1 1E0 1E1 1E2 1E3 1E4 1E5 1E6 1E7
MAT 9437, MF 33, MT 1 MG

10 keV

1
-

100 eV

r1eV
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Overview

This Is a presentation designed to give a
starter’s introduction to the main features of
NDaST and basic instructions for its use

What is it exactly?!

NDaST is an analysis tool to propagate the
Impact of changes in nuclear data cross
sections and of nuclear data covariance to
benchmark uncertainties.

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES V NUCLEAR ENERGY AGENCY

Integrating Sensitivity Data With Nuclear Data

Idea: Potential scoping tool that leverages =~ =™

» Sensitivity analyses are successfully performed for decades

SenS|t|V|ty data {6 make rapld pred|Ct|OnS Of > NRG proposal: “3D uncertainty calculations with MCNP”

. . A. Hogenbirk,
the integral responses to changes in S vanderMarck. | conclusions NRG
- A d 3D i lculati ily b
nuclear data. June 2009 berforme for il (benhmark) probiems for which
MCNP inputs exist
» Method works well for both shielding and k.4
- benchmarks
i C h an g eS an d tre n d S I n Akeﬁ: fo r b ro ad [- Method could be applied to exploit the large source]
. of experimental benchmark data available
nuclear data perturbations | o e rened e o upened e
JEFF Meeting, December 2010 OECD NEA - E. Dupont 3

« Propagation of nuclear covariance )
data to benchmark C/E results Sensitivity/Uncertainty tools N\G

I n teg ral Data SO u rC eS Crltlcal Ity (D I CE) 1 Stat‘L‘IS: Sen§itivity/uncertainty tools were developed in the '70s
Reactor Physics (IDAT), Spent fuel | andoes

No substantial recent developments

(SFCOMPO), Numerlcal / Computatlonal *  Almost all tools based on deterministic methodology
benchmarks, Shielding (SINBAD).

5 years later, NDaST went into development.

_ James Dyrda
Nuclear Data: Evaluated nuclear Nicolas Soppera

covariance data files are accessible via the |an Hill
NEA JANIS application

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Nuclear Data Sensitivity Tool (NDaST) Flowchart

Benchmarks (Sensitivities) - Nuclear Data (% Change or Covariance) = Integral Results

S*P
Ak for selected cases

C/E output plot
grouped by criteria

User Input Perturbation (P)

isotope/reaction/energy
cross section

Select / load benchmarks
Sensitivities (S) & C/E data

o Q o I
DAT . . Ucxs) for selected cases

\

Personal — Y Additional uncertainty
e e (T R e Covariance data via JANIS (C) | on output plot grouped

S Built in processed data for by criteria
major libraries n

Load personal (coverx) | Matrix plot showing
M energy groups (fixed) individual contribution
to U xs) by isotope-
JANIS MF33: ENDF/B-VII.1 = 2138 files, reaction
JEFF-3.2 = 5688 files JENDL-4.0 = 2155 files
TENDL-2013 = 77811 files

© 2019 Organisation for Economic Co-operation and Development
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Depending on What You Want
Benchmarking Can Be Computer Intensive

To assess the impact on all PU-SOL-THERM Days
- Run 600 Benchmarks, ke 5 pcm M"Ohths

To assess the impact of each reaction on the benchmarks
- 600 X #Reactions [Look what is driving the k.4 change]

To assess the impact of each reaction and each energy range on the
benchmarks -

Decades
- 600 X #Reactions X #Energies [Look at energy region driving the change]

To decide between different options in each reaction and energy
- 600 X #Reactions X #Energies X #0ptions

L3

Years

Example: 10 h per run, 5 reactions, 10 energy groups, 5 options
=600X 10 h X 5X 10 X 5 = 1.5 Million Computer Hours or 171 Computer Years! (per isotope ©)

Attempt to reduce this to minutes!

© 2019 Organisation for Economic Co-operation and Development
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NNNNNNNNNNNNNNNNNN

Benefits

Goal: Given a new nuclear data evaluation, provide
evaluators and other users a tool to see how the changes
they’'ve made will impact integral benchmarks...in_ minutes.

» See individual reaction effects, not just final totals

» Analyse how these ‘compete’ if they are correlated

» Understand specifically which energy regions matter

» How do perturbations compare with given uncertainties
» Propagate uncertainties and judge their reasonability

» Do this time and time again as small iterations take place

» Allow internationally co-operating projects to manage
these processes more easily

© 2019 Organisation for Economic Co-operation and Development
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Limitations

» All based on simple, first order approximations

» These might not hold beyond certain limits, depending on strength
of secondary effects

» Not all cases (around 85% of the total database)

» Sensitivities mostly the SCALE 238 group energy structure

» Bad choice for certain types of systems & perturbations e.g.
movement of large resonances across group boundaries

» Reactions (not all are loaded into database)
» Difficult to properly handle the energy-dependent PFNS

» Angular sensitivity (being addressed — 600 P1 sensitivities)

» EXxperimental correlations are not considered
» This is not (yet) an adjustment tool

© 2019 Organisation for Economic Co-operation and Development
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Intended Scientific Value

NDaST is a complement to, not a replacement for
Integral benchmark testing, by actually making code runs —
it is invaluable to do this, but on a less frequent basis

You will see approximated results, suitable for general
trending and broad conclusions — more data, of lower
accuracy can help to focus more precise efforts

However, it should offer a practical alternative means to more
quickly optimise new libraries and allow evaluators to make
better informed decisions

© 2019 Organisation for Economic Co-operation and Development
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@)) OECD Nuclear Energy Agency LY NeA

Panel 1. Select Benchmark Sensitivity Data

Currently can select benchmarks via DICE and IDAT plug-ins.
» Search using all the usual DB attributes

& NDaST ]
File Window Help » Modify the results or add personal case results &
 NDasT | sensitivity data
][ DicEsearch | | IATserch | 3 ‘Create’ your own personal benchmark
Sensitivities encnmar H
i enchmari > Save/load custom benchmark suite e.g. CSEWG
» Enable sharing of editable xml file datasets for
e trbatone collaborators / inter-comparisons
| DICEsearch || mATsearch |
Benchmark Calculations
Covariances Senstvites |- 003 e
PMFO012-001 4 calc(s)
-ﬂ =
HMFOD2-005 5 cale(s)
- i MTO15-004 2 calc(s)
IMFO04-001 (Detailed Model) 5 calols)
HMFOO3-004 6 calc(s)
IMFO03-001 (Detailed Model) 5 calo(s)
LCTO43-004 & calc(s)
Perturbations | MTD15-014 2 calc(s)
014001 e
(Ltoad J{ sove ] o =

© 2019 Organisation for Economic Co-operation and Development
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EEEEEEEEEEEEEEEEEEE

Panel 1. Select Benchmark Sensitivity Data

&2 NDaST = -@-ﬂ

File Databases Window Help

» But either panel 2 or panel 3 must contain something

o DICE search IDAT search MNew benchmark
ey
Panels can actually be filled in any order
» Only panel 1 is mandatory

Three current means to load cases to be calculated:
» 2 are search based from databases (DICE & IDAT)
» 1 is free input, requiring your own sensitivity data file

[ 99M of 773M

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Addition of Benchmarks to Set

Select columns | T, Refine search &) New search | [[JHoriz. (5 Vert. [JFlat |- Plots [ ParPlots | Spectra plots Sensitivity plots | PDF HTML XML

Columns A
£l | General items
Identification
- [] Acceptable
- [] Laboratory

Evaluation identification ~ MNumber of cases  Title

J233-MET-FAST-001 233U JEZEBEL: A BARE SPHERE OF URANIUM-233 METAL

233-MET-FAST-002 BEMCHMAREK CRITICAL EXPERIMENTS OF URANIUM-233 SPHERES SURROUNDED BY URANIUM-235
J233-MET-FAST-003 BEMCHMARK CRITICAL EXPERIMENTS OF HIGHLY ENRICHED URANIUM-233 SPHERES REFLECTED BY NORMAL LIRANIUIM
U233-MET-FAST-004 BEMCHMARK CRITICAL EXPERIMENTS OF HIGHLY EMRICHED URANIUM-233 SPHERES REFLECTED BY TUNGSTEN
I233-MET-FAST-005 BEMCHMARK CRITICAL EXPERIMENT OF HIGHLY EMRICHED URANIUM-233 SPHERES REFLECTED BY BERYLLILIM
J233-MET-FAST-006 BENCHMARK CRITICAL EXPERIMENT OF A URAMNIUM-233 SPHERE REFLECTED BY NORMAL URANIUM WITH FLATTOP

Sensitiviies

b P P | B P |

- [ Keyword

- [] Year approved

- [] Year revised

- [[] Years experiment performed
- [] Revision

- [#] Humber of cases

- [] Case label

[=-| | Energy, spectra, sensitivities

- []EALF (V)

- [] AFGE (eV)

Perturbations

~ [JFlux < 0.625 eV <
- [] Flux 0.625 eV - 100 keV
<[] Flux > 100 keV

- [] Fission < 0.625 eV
Trisrroess - [_] Fission 0.625 eV - 100 keV
- [[] Fission = 100 keV :

- [[] Capture < 0.625 &V :

- [[] Capture 0.625 eV - 100 keV u
- [] Capture > 100 keV f
- [] Keff Sensitivity < 0.625 eV (Yedk/%:3) :

- [] Keff Sensitivity 0.625 eV - 100 keV {Fedk/%sE)

- [] Keff Sensitivity = 100 keV {%dk/%Z)

- [] Total Keff Sensitivity aver all energy {Yedk/%:Z)

=-| | Fuel

Case identification Model  Benchmark Keff  Benchmark Keff uncertainty (10)  Code name  Library Calculation label  Calculated

[ IS T S R | = Haneen ch B

Add selected search results to your benchmark selection Return to chmark selection

| e s
C T T T T T

Add selected search results to your benchmark selection Return to benchmark selection | ||
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@)) OECD Nuclear Energy Agency AJNEA
& NDasST
File Databases Window Help
....... e
DICE search IDAT search Mew benchmark Symbols: values= Keff
Fal
Benchmark Calculati... Sensitivities ICBEVALS.MUMBER._CASES ICBCALCS.C_OVER_E
N UMFOO1-001 |8 calc(s) 1 sensitivity{jes) 1 1.00423
Sensitivities
3 benchmarks [UMFO02-001 |7 calc(s) 1 sensitivity(ies) |2 0.9739
8 profiles [UMFO02-002  |7calcls)  |1sensitivityfies) |2 10007
[UMFO03-001 |7 calcls) 1 sensitivity(ies) |2 1.00485
[UMF003-002 |7 calc(s) 1 sensitivity(ies) |2 1.004381
[UMFO05-001 |7 calc(s) 1sensitivity(ies) |2 1.0147
[UMFO05-002 |6 calc(s) 1 sensitivity(ies) |2 1.0187
|UMFO05-001 |8 calc(s) 1 sensitivity(jes) 1 0.9931

This is just a summary table of everything
retrieved from the search

The actual data can be viewed and modified by
double-clicking on an entry

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Edit Benchmark Data

& NDaST = e %

File Databases Window Help
NDasT |

Label PG/ 0L o -
Experimental valug: 1
Experimental uncertainh{: 0.011 1
Sensitivities I e e e e e e 2
Calculations B I sensitivit 1
Label Value Uncertainty I Add sensitivities ] i
[XJJMONK JEF-2.2 Continuous 0.997 it ===, g, e e e e s )
- (X JMCNP ENDF/B-V Continuous 1.002 0
) [CXJMCNP ENDF/B-VI.4 Continuous 1.01 0.001| [(XJKENO ENDF/B-VIL.O / 238-Group
(X JKENG ENDF/B-V / 238-Group 0.998 0
(X JMCNP JEFF-3.1.2 Continuous 1.008 0
X TRIPOLI JEF-2.2 Continuous 0.993 0.001]
(X JAPOLLO JEF-2.2 / 172-Group 0.991
KENG ABBN-93 [ 299-Group 1.008
- [=& I [ e e e e - O ————————— - =
Perturbationsg, (X i e — K — oL

If the C/E results and trends are important to you, most
likely you'll want to input your own for comparison

] Sensitivity data has, for the most part, been shown to
be not highly dependent on the ND library used

6 Evaluations. 10 Cases [IEi38M of 773M |

© 2019 Organisation for Economic Co-operation and Development
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Add ‘New Benchmark’

File Databases Window Help

NDasT e —— -
| | L]
I Label: |My application ]
1 1
Expermenyl vlue: i
Expeinentalundtsiny: i
Sensitivities L I n
L O s — I Sensitivit 1
N N NN B BN SN BN NN SN BN BN BN B BN B BN BN BN N SN NN SN BN B BN B BN B GEN B BN SN BN BN B BN B S . 1 dd
i' Label Value Uncertainty lﬁ. Add sensitivities l 1
! XMy cod | 1.004] D.OE4 i SEatu— — D — S ]
@] [
________________________________________ (]
Perturbations

Particularly useful if you want to compare some
application of your own

Or if you have an analytical or computational benchmark

g
@ =
=] =)
2
?

7 benchmark(s) selected W 8oMof 773M

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Save and Load Options

€ NDaST
File Databases Window Help
NDaST |

[ DICE search H IDAT search H New benchmark | Symbols: value5=|l(eff

s
Benchmark Calculations Sensitivities ICBSENS_G3.ISOTOPE ICBSENS_G3.INTER ICBEVALS.N

PCIN01-001 1 sensitivity(ies Pu239 0.5996
sensitivity(ies Pu239 0.2039 29

Sensitivities sensitivity(ies) pu239 0.2001 29
6 calc(s) sensitivity(ies) Pu239 0.3118 6
6 calc(s) sensitivity(ies) Pu239 0.2982 6
11 calc(s) sensitivity(ies) Pu239 0.3402 1
MM001-004 6 calc(s) sensifivity(ies) Pu239 0.2116 6
Look in: [ | SavedFiles Vl & A=dlr e
Perturbations I MCNP6_VnV_Exp ~ aef.ndast
-4 SavedFiles - Shortcut = CSEWG.ndast
F @b,p,c.ndast ] CSEWG_expanded.ncﬁ Fazs-to-sa-v;--=
= @b,p,c_results.ndast i CSEWG_expanded_seIw bench .ks 1
nchmar
= @b,p,c_results_RESAVED.ndast = CSEWG_senonly.ndask [ perturbati :
~ @results_ DEV.ndast = DICEl.ndast : = u.r aHons :
= @results_DEV_resaved.ndast = DICE2.ndast : [ covariances 1
I @test _filter.ndast = DICE3.ndast 1 | resuits :
Covariances I @test_save_categories.ndast = error_test53.ndast : :
Cﬂmﬁuter q I“ P--————————
@ File name: |GENTLE_Pu]nter_exampIe| | [ Save as ]
Network  Files of type: |NDaST Parameters (*.ndast) v Cancel

© 2019 Organisation for Economic Co-operation and Development
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NUCLEAR ENERGY AGENCY

Editable xml File

k?xml version="1.0" encoding="UTF-8" 2>
<ndast>
<params>
<benchmarks symbolValue="Keff" symbolDelta="I"Keff">
<benchmark>
<id type="DICE" case="PU-MET-INTER-001-001" model=""/>
<exp val="1.0002" unc="0.0037"/>
<calc type="DICE" code="MCNP" 1ib="ENDF/B-VI.4
Continuous" freetext="" val="1.012" unc="5.0E-4"/>
<calc type="DICE" code="MMK-KENO" 1ib="ABBN-93 / 299-
Group" freetext="" val="1.0107" unc="6.0E-4"/>
<calc type="DICE" code="MCNP" 1ib="ENDF/B-V
Continuous" freetext="" val="0.9996" unc="5.0E-4"/>
<calc type="DICE" code="MONK" 1ib="JEF-2.2 Continuous"
freetext="" val="1.0124" unc="0.001"/>
<calc type="DICE" code="MCNP" 1ib="ENDF/B-VI

Continuous" freetext="" val="1.0148" unc="6.0E-4"/>
<calc type="DICE" code="MONK" 1ib="ENDF/B-VI.3
Continuous" freetext="" val="1.0157" unc="0.001"/>

<sens type="DICE" case="PU-MET-INTER-001-001"
code="MCNP" 1ib="ENDF/B-VI Continuous"/>
<category key="ICBSENS G3.ISOTOPE">Pu239</category>
<category key="ICBSENS G3.INTER">0.3118</category>
<category key="ICBEVALS.NUMBER CASES">6</category>
<category key="ICBSENS G3.REACTION">fission</category>
</benchmark>

Consult your ‘How To NDaST’ guide for format

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Panel 2: Isotope-Reaction-Energy Perturbations

Each isotope-reaction & NDasT
File Databases Window Help
represented by a column NosST
l Allisotopes  From sensitivities
with N energy group rows N e o
8 benchmarks : A []ToTaL {R—
R [ 5 Pty Dasenc | |
Loading Options: 2 4 e parium =i
&1 5 -B -Boron I 1
Per tions 6 - C - Carbon [+] FI1sSI1OM : - 1
> Manua”y turba ;:g__g::;:: [ CAPTURE i i
> Copy/paste e.g. from file B 5 e AR
Covariances 11-Na - Sodium N'D "
> Auto-computed by [} 12-¥g g =
dividing 2 evaluated files 5[] 15-7-phoshons . O
(via JANIS) Example: | [@wm
() densi -
CIELO + ENDF/B-VII.1 -
& benchmark(s) selected

» Save In isolation or with
panel 1 benchmarks

© 2019 Organisation for Economic Co-operation and Development



BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

@)) OECD Nuclear Energy Agency LY NeA

Add Energy & Perturbation Manually

& MDasT — O
File Databases Window Help
MDasT
Allisotopes  From sensitivities I-P.Efmm——————————————————'
Sensitivities Isotopes Reactions : E- MEE  ev| Addenergy group bound(s) ||I Paste perturbations ||| Calculate ratios ||| Clear
8 [~ 75-Re-Rla |:|TDTAL e e
8 profiles 77 - 1r - Iric Energy group  <Pu239,FISSION =
79 - Au -G []ELASTIC 10 peV
G- | 80-Hg-M [] INELASTIC 20 MeV
[ | 82-Pb-Le
: M_2M
[~ | 83 -Bi-Bis [In
Perturbations G- | 90-Th-T [+] FISSION -
1 perturbation (- | 91-Pa-Pr [ CAPTURE
[#- | 92-U-Ure
[ N_GAMMA
Covariances ' [ JH_D
|:|N_T
[ ] N_ALPHA
M1l arrrre md
o @ solid
D dEf‘ISIt‘]I' = :I:: - e S, S
‘:PUZSQIFISSIDN} e R E R I E R I EE R E  E S ————
T TEa TE= TE= TR e e s = T Tam T T
8 benchmark(s) selected 82M of 3518M

© 2019 Organisation for Economic Co-operation and Development
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Nuclear Energy Agency

BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY
& NDaST O *
File Databases Window Help
NDasT
Allisotopes | From sensitivities Perturbations
Isotopes Reactions E= |e'u' | Add eneray group bound(s) | | | Paste perturbations | | | Calculate ratios | ‘ | Clear |
Sensitivities 75 -Re -Rl A []ToTAL
& benchmarks 77 - Ir - Iric (| R il S O e e P Sl A R e e o o e o 1
3 profiles 75 - AL -G [JELASTIC : 10 eV 11 0.6 :
[ | 80-Hg-M [] mELASTIC §[625 meV 1.2 0.8 i
H- | 82-Pb-Le 1200 eV 1.3 0.9 1
@ | 83-Bi-Bis [N 1120 Mev 14 11 I
G- 90-Th-Tt [ FIssION s
E- | 91-Pa-Pr
Perturbations W 92-U-Ur CAPTURE L
2 perturbations B 93-Np-N ] N_GAMMA
= | 94-Pu-Pl NP M' d d I - d -II
- @ Puzs g IX an elete energies — code wi
o O . .
e [ logically extend or unionise
Covariances & Pu242 [ M_ALPHA
[H- | 95-Am-A [JELASTIC_P1
. om-C ¥
[+ 95 -Cm -C I NUBAR
4
@ solid - |
() density 20
Go! PUBFISSIONS | m <Pu238 FISSION=
<Pu23%3,CAFTURE = N m =Pu239,CAPTURE=
r -14
'IEI-E 'IEI4 'IEI-E 'IEI-CH 'IEI-'I 'Iéﬂ 'Ié'l 'Iéﬂ 'Iéﬂ '|é4 'Iéﬂ 'Iéﬂ 'Ié?
Energy (evW)

8 benchmark(s) selected

I 255Mof 3518M
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Paste Energies & Perturbations

&2 NDaST &I\ﬂl\ﬁl

File Databases Window Help

NDasT |
Isotopes Reactions Perturbations 1 1
$ gg i !ﬁn E’T'?]'Hmlm -~ [rotac E= 1 ‘eV [ Add energy aroup bound(s) ] | [ Paste perturbations I!l I JANIS ratio
71 - Lu - Lutecium [V]ELASTIC 1
1 72 - HF - Hafnium Energy... <Pu23.. <Pu23.. <Pu2i.. 1
Sensitivities 173 - Ta - Tantalum L HELET ES5-..| 1103  1.004 I
1. 74 - W - Tungsten N_ZN E N 103 004 Paste or enter "energy ; multiplication factor” lines, 1
1 75 - Re - Rhenium - 002 ] i
M E-3-.. . . separators can be spaces, tabs or semicolons.
t- 1, 77 - Ir - Tridium . N N N 1
| 79 Au - Gold FISSION E-2-.. - (ng ggg 1 Energies to be given in eV, in any order I
1. 80 - Hg - Mercury CAPTURE 062 1028 1 Lines starting with '#' or '//" are skipped I
. 82-Pb - Lead 031 0.995, I First/last bound can be entered as a line with only a single value
1 83- B.h - B_i_shmuth N_GAMMA - 005 0.993 . | 1
190 - Th - Thorium 984 1.018 1 ~ lower energies
.. 91 - Pa - Protactinium N_P 1.001]  1.006 ] "~ (upper bound of 2E7 eV assumed if not given) 1
+92 - U - Uranium [CIN_D 1.02| 1 1
193 -Np- Neptupium — 1.006| 1.001 . @ upper energies 1
194 -Pu - Plutonium N_T 1.094  0.993 L = (lower bound of 1E-5 eV assumed if not given) 1
Perturbations N ALPHA 1 1
. 1 1E-5
NUBAR I 1E-4 ; 1.012 I
. I 1E-3 ; 1.011 I
£ 95 - Am - Americium [ cHr 1E-2 ; 1.01 1
96 - Cm - Curium : . | 1E-1 ; 0.999
. 98 - Cf - Californium N eiubationlabeE \—F 1E0 ; 0.998 :
= = I 1E1 ; 0.957
I 1E2 ; 1.017 I
1E3 ; 0.974 1
: 1E4 ; 0.97 I
1ES ; 1.026
. 1
Covariances 1 1E6 5 1.108 1
I 1E7 ; 2.384%
1 287 ; 0.363 1
1
! I
1 Label: | 1
& 0.0000000 — I
1 1 — <Pu238 CAPTLRE>
1 I OK l I Cancel
I 1
T U R
GO!
1E-5 1E-4 1E-3 1E-2 1E1 1EQ 1E1 1EZ 1E3 1E4 1ES 1E6 1E7
Energy (eV)

BE 1M of 773M




BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

@)) OECD Nuclear Energy Agency LY NEA

Computation of Ratios in JANIS

& Calculate perturbations from nuclear data >
© Nuclear data T:‘E”;EFEEEL - @ Nuclide(s)/Reaction(s)

= X .

(®) JANIS libraries () Own files Isotope(s)  Reaction(s) Selected
TOTAL o <Pu239,FISSION >
NEA =BROND-2.2 NEASENDF/B-VILO  NEASIRDFF-1.0 = ELASTIC !
NEA>BROND-3. 1 NEASENDF/BVIL1 [t SR Mp23s A INELASTIC
NEA>CENDL-2. 1 NEASENDF/B-VIILO  NEA>IRDFF-1.05 MNp233 o
NEA>CENDL-3. 1 NEA=FENDL-2.1 NEA>JEF-2.2 Pu235 mmr—r
NEA =EAF-2007 NEASFENDL-2.1MG  NEA=JEFF-3.0 Pu2s7 CAPTURE
NEA>EAF-2010 NEA>FENDL-3. 1b NEA >JEFF-3.0/A Pu233 <<
Lo

NEASENDF/B-VI.2  NEA>IRDF-2002 NEA > JEFF-3.1 NP
NFEA& ~FMAEFAT A-HF NEA-TRMFE-INN? MG KWEA=TFFE-2 11 Denominator Pu240 N_D
< > | >> | NEA>ENDF/B-VIL 1 |Puztt ™" v

a: 10 groups/decade Constant spectrum |'£onwte energy groups of continuous X5 ratios: -

30

20

# " JJIL J.‘J"Iﬁlrm
o i . - = T | i e e o
= g tpud= o= =

-10

== Pu239 FISSION JEMNDL-4.0/ ENDF/B-VIL1

-20

1E-5 1E-4  1E3  1E2 1E-1 1ED 1E1 1EZ 1E3 1E4 1E5S 1E@ 1E7
Energy (eV)

Perturbation label: | JEMDL-4.0 f EMDF/B-VIL. 1

© 2019 Organisation for Economic Co-operation and Development



@)) OECD Nuclear Energy Agency LY NEA

BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Launch Perturbation Calculation

3, esults - a.
File Databases Window Help File
NDaST | PERT> DICE[PCI001-001;]
T Reactions ————— 'lJlENRC-II—EE> D{EEEE?)EZ%S;&%EE?DDlml type=SENSITIVITY code=KENO library=ENDF/B-VIL.O / 238-Group]
88 Er-Erbium - [ltoraL E- UNCER>  {<Pu239,FISSION>,<Pu239,N_GAMMA>}
| 71 - Lu - Lutecium ELASTIC . UNCER>  -> 1.687825268113648E-7
|| 72 - Hf - Hafnium neray grouflUNCER>  {<Pu239,ELASTIC>,<Pu239,N_GAMMA>}
— ) . N
Sensitivities ’ 73 UT\?TTEI?@{‘B'E‘ LR 1E-5- 1E-4 e\UNCER>  -> -1.1965019794201889E-8
| 75 Re - Rhemtum N_2N 1E3 O20E JUNGER>  {<Pu239,ELASTIC>,<Pu239,FISSION>}
o B s
|79 - Au - 4 008;
LB bR Mheroury CARIURE UNCER>  DICE[case=PU-COMP-MIXED-002-008 type=SENSITIVITY code=KENO library=ENDF/B-VILO [ 238-Group]
|. 83 - Bi - Bismuth N_GAMMA o UNCER>  {<Pu239,ELASTIC>,<Pu239,ELASTIC>}
1. 90 - Th - Thorium NP UNCER>  -> 5.242279257862125E-8
: o5 7 [~ frotadtinium - UNCER>  {<Pu239,FISSION>,<Pu239,FISSION>}
; . N_D 002
1. 93 - Np - Neptunium ] PERT > D]CE[pMIDOI 002,]
=g ‘34p qu38 Plutonium NT PERT>  DICE[case=PU-MET-INTER-001-002 type=SENSITIVITY code=MCNP library=ENDF/B-VI Continuous]
; ' u - UNCER>  -> 5.0727034537967136E-6
Perturbat 3
erturbations . | LIN_ALPHA UNCER>  {<Pu239,N_GAMMA>,<Puz39,N_GAMMA>}
s uast E| [nuBAR UNCER>  -> 4.7570066074159375E-6
e Pu . L UNCER>  {<Pu239,FISSION>,<Pu239,N_GAMMA>}
~ ~ | cHI v r FLA
§ 52~ Am - Americium —UNCER> > 3.1421634518774925E-9
- |, 98 - Cf - Californium - perturbation HyncER>  {<Pu239,ELASTIC>,<Pu239,N_GAMMA>}

UNCER>  -> 1.986559163054255E-8

UNCER>  {<Pu239,ELASTIC>,<Pu239,FISSION>}

UNCER>  -> 4.0788668839728676E-10

UNCER> DICE[PCI001-001;]

UNCER>  DICE[case=PU-COMP-INTER-001-001 type=SENSITIVITY code=KENO library=ENDF/B-VILO / 238-Group]

Covariances e Launch Perturbation calculation with: UNCER>  {<Pu239,ELASTIC>,<Pu239,ELASTIC>}
7 benchmark(s), 3 perturbation(s) UNCER>  -> 1.2538544368114808E-7
s UNCER>  {<Pu239,FISSION>,<Pu239,FISSION>}
| OK | l Cancel UNCER>  -» 2.489041557364693E-5
s UNCER>  {<Pu239,N_GAMMA>,<Pu239,N_GAMMA >}
2 UNCER>  -> 7.035549444764207E-6
I o UNCER>  {<Pu239,FISSION>,<Pu239,N_GAMMA>}
| UNCER>  -»-2.0381817191270436E-6
| s UNCER>  {<Pu239,ELASTIC>,<Pu239,N_GAMMA>}
] UNCER>  -> -1.5883094343585428E-7
s UNCER>  {<Pu239,ELASTIC>,<Pu239,FISSION>}
GO! I UNCER>  -> -8.747587206254423E-8
25 UNCER> DICE[PMI001-002;]
1 UNCER>  DICE[case=PU-MET-INTER-001-002 type=SENSITIVITY code=MCNP library=ENDF/B-VI Continuous]
I o UNCER>  {<Pu239,ELASTIC>,<Pu239,ELASTIC>}
I 1E5 1E-4 1E-3 1E2 1E-1 1E0 PERT> D]CE[pMIDOZ-ODI;]
| PERT>  DICE[case=PU-MET-INTER-002-001 type=SENSITIVITY code=KENO library=ENDF/B-VIL.0 / 238-Group]

UNCER>  -» 2.7880762358182364E-8
UNCER>  {<Pu239,FISSION>,<Pu239,FISSION>}

UNCER>  -> 5.484742575128667E-0
LINCER L2Du220 N GAMMAS <Du220 M GAMMASY




=
@) OECD Nuclear Energy Agency AFNEA
Output Window and Plots (1)

» Window with results table of Ak /K. original & perturbed mean C/E
> Filter tree to the side — dynamic inclusion by nuclide, reaction, fuel, code...
» Grouped plot below — toggle either Ak, or C/E
» Grouping and sorting options, plus tool-tip data for the plot
» Detail pop-up to see complete data behind each benchmark in the table
» Nuclide-reaction breakdown of total Ak
» Individual C/E for all results loaded to that case
» Energy breakdown of Ak

File
Filter

e e |
G/E | Perturbation

BERRERRRERER]

Eneegy (8)
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BETTER POLICIES FOR BETTER LIVES

=
Ly

Nuclear Energy Agency
Delta k4 Output and Plot

NEA

NUCLEAR ENERGY AGENCY

G e i e e e e o e -i - X
Flle 1
:ilteFr'Iter : Benchmark Sensitivity AkeffiKeff Keff C/E original Keff C/E perturbed
: 1 PMFO01-001 (Detailed Model) KEMO EMDF/B-VIL.O § 238-Group 254,53 1000823001 1.003227393
1 PMFO01-001 (Simplified Model) KEMO EMDF/B-VIL.O § 238-Group 254,53 1.001408 1.00395595
1 PMFO01-002 (Detailed Model) KEMO EMDF/B-VIL.O f 238-Group 254.4 100106983 1.00361374
1 PMFO01-002 (Simplified Model) KENO ENDF /B-VIL.O / 233-Group 354.4 1.001408 1.00395232
Benchmarks calculations | PMFO01-003 (Detailed Model) KENO ENDF /B-VIL.O / 233-Group 254.4 1.00071986 1.00326308
+ [ sensitivitics calculatio 1 PMFO01-003 (Simplified Model) KENO ENDF /B-VIL.O / 233-Group 254.4 1.001408 1.00395174
ﬁ ] ns ca ns : PMFO01-004 (Detailed Madel) KEMO ENDF/B-VIL.O f 238-Group 253.6 1000625159 1.00318175
| ! e e — =
I e ihelhhinoa A nrhoe Aar loavwioe ~F Hho =
: : Iﬁgérﬁ 1OvVe /7 Hiciduce DrariCrics Or icaves OfF thic HiteT trec,
1 1 750 :
1
: | |[table and plot update dynamically so you can co
1
1 50
. " ; -
: | |[paste the individual results you need
1 1 ERREI AL, - -~ === = === = e
: ‘&l K
e o o o o o o e e e e e e e e e ] —
l'uE 450
x 4nn ..........
s . 2 N B EB
L S TESS— . BN EE—— W T
q FlooE B SONEEEE B - . _ _ — — . l I | I I I
== mm—— e 200 — = II I i
1 1 150 1 Bl
1 I
— I 100 1 (=1 |
rlotophons 1 0
Display: (@) AkeffKeff 1
1 1 a
I OcE 1
{mup by:|EVAL_ID v B T R L N T N T L A T T T A PR R A AL AN
: : B B A I A N A M N
I Average increasing v B A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A R A A A AR AR A AR A A

=

3 = S = = o

O Akefikeff © CIE uncertainty
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BETTER POLICIES FOR BETTER LIVES

C/E Output Plot: Calculation Library + Tooltips

& ResuEs - NDaST - --

File

Nuclear Energy Agency

LY NEA

NUCLEAR ENERGY AGENCY

Filter

. Filter
= I’_?‘N
=V

=g

uclides / Reactions
Pu239

| ELASTIC

v/ FISSION

¥/ N_GAMMA

enchmarks calculations

APOLLO JEF-2.2 / 172-Group

KENO ABBN-93 / 299-Group

KENO ENDF/B-1V [ 27-Group

KENO ENDF/B-V / 238-Group

MCNP ENDF-7.1 continuous

MCNP ENDF/B-V Continuous

MCNP ENDF/B-V Continuous (MCNP4B)
MCNP ENDF/B-V Continuous (MCNP4C)
MCNP ENDF/B-VI Continuous

MCNP ENDF/B-VL4 Continuous

MCNP JEFF-3.1.2 Continuous
MMK-KENO ABBN-93 / 299-Group
MONK ENDF/B-VL3 / 13193-Group
MONK ENDF/B-VI.3 Continuous

MONK JEF-2.2 [ 13193-Group

MONK JEF-2.2 Continuous

MONK UKNDL / 8220-Group

TRIPOLI JEF-2.2 Continuous

VIM ENDF/B-V Continuous

VIM ENDF/B-VI Continuous

R NN

4

<

WIMS JEF-2.2 / 172-Group

Sensitivities calculations

KENO ENDF/B-VIL.0 / 238-Group
MCNP ENDF/B-VI Continuous

Benchmark
001-001

Sensitivity

El

AKeff/Keff
F/B-VI Continuous 3.53135569e-3

Keff C/E original
.00918388

Keff C/E perturbed
.01271453

001-002

F/B-VI Continuous 3.44144918e-3

.00724141

.01068217

002-001

i=/aelielie]

F/B-VIL.0 / 238-Group 2.8834621e-3

.03077819

.03369993

M001-004

.23502877e-3

.01005714

.01259217

o]

C1001-001

1.0 / 238-Group .27327248e-3

9.98958e-1

.00053127

PCM002-006

mmmmmm

D
DI
DI
gF!B—V Continuous
DI
DI

B-VI
F/B-VIL.0 / 238-Group 2.04543502e-3
B-VI

1.020375

02242044

PCM002-008

1.0 / 238-Group .97091866e-3

1.01935

.02132092

Use tool-tips for a quick reference
guantification of each bar

Plot options

Display:

Group by

) AKeff/Keff
@) C/E

: CALC_LIB

Average increasing

Top

v 10%

s aver‘ 100 /% |points

1.080

1055

1080

1.040

1035

1030

1025

Keff CIE

1020

1015

1010

1008

1.000

0995

0890

—

[ e

Other
nb points =7
AKeff/Keff

Keff C/E original

Ketf C/E perturbed

mean = 0.002568703128149754
std dev = 6.980207494381465E-4

mean = 1.0045102823506922
avg uncerts = 0.005435321353303421

mean = 1.0070842541175056
std dev = 0.011070800943604305
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BETTER POLICIES FOR BETTER LIVES

Output Table: Detail Popup (C/E)

C/E | Perturbation|

Benchmark Keff = 1.0002
Benchmark Keff uncertainty = 0.0037

Pertubation AKeff/Keff = 3.53135569e-3

[ " N U U N U ———— - I
Calculation Keff Keff unc. : Keff C/E original Keff C/E unc. Keff C/E perturbed :
MCNP ENDF/B-VI.4 Continuous 1.012 d1.011798 3.777679e-3 1.015328 1
MMK-KENO ABBN-93 / 299-Group 1.011 0.001/1.010498 3.787683e-3 1.014029 |
MCNP ENDF/B-V Continuous 1 0.999400 3.731391e-3 1.002931 I
MONK JEF-2.2 Continuous 1.012 0.003/1.012198 3.879504e-3 1.015728 H
MCNP ENDF/B-VI Continuous 1.015 0.001/1.014597 3.803048e-3 1.018128 H
MONK ENDF/B-VI.3 Continuous 1.016 0.00 1 015497 3.802149e-3 1.019028 H

Double click a table entry to see the detail behind
the average values i.e. complete breakdowns

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES

Output Table: Detail Popup (Perturbation)

&
Perturbation

LY NEA

NUCLEAR ENERGY AGENCY

Nuclear Energy Agency

= )

<Pu239,ELASTIC>

<Pu239,FISSION>
<Pu239,N_GAMMA >

o ——— - -

1.89299909e-3

Plot | Table| |

== = =n.mer

0.0008

0.0005

0.0004

0.0002

0.0002

0.0001

Ak effikKeff

0.0000

— <Pu239,N_GAMMA>

g

-0.0001

-0.0002

-0.0002

-0.0004

-0.0005

1E.1 1E0 1E1 1E2 1E3
Energy (2V)

1E4 1ES 1EG 1E7

© 2019 Organisation for Economic Co-operation and Development
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Exercise 1 - Perturbations

. Choose BMs based on some sensitivity criteria to Pu239
» Select top cases (max ~10)

Il. Edit the cases with ‘personal’ k_; calculations

lll. Input a simple 3 group perturbation for 3 main reactions
» Elastic, capture, fission

I\VV. Run the tool and get an output sorted by spectrum
» Try excluding all non ‘personal’ results

V. Decide if this improves each of the results

V1. Do this again, but with a full ‘'JANIS ratio’ computation
VIl. Analyse which energy region has the biggest impact

© 2019 Organisation for Economic Co-operation and Development
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Panel 3: Select XS Covariance Data

Covariance data selected from JANIS for uncertainty propagation calculation

» Many different sources of covariance in NEA base

» You can also add your own to JANIS and use within NDaST (slightly advanced)
» Correlation and standard deviation plots from JANIS are shown

» Relative standard deviations plotted against perturbations if they exist

) B R |
Window Help
Library Material
Z: ‘94 (Pu) Plutonium

=
-~
=
N
3
»

EI A ‘239 v| State : ‘Ground v|

Reaction

2,18,102

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES

&5 NDasT

NUCLEAR ENERGY AGENCY

JANIS Covariance Search - P

File Databases Window Help

MDasT

Sensitiviti
4 benchmarks
4 profiles

Perturbations
3 perturbations

Covariances

GO!

! | Format: [Z]BOXER [ JENDF | | search ]
Material £1 Material #2 Open results
7+ |94 (Pu) Plutonium e _ |2

| B- |
nlmm s Sl —r |
) ) Print
Reaction #1 Reaction #2
| v D= v | Reset
History : | o | L=
Results
18 rows Maximize
M e ————————————— R ————————————
I Search Evaluation Format Materiall MF 1 MT1 Material 2 MF2 MT2 :
AEA ENDF/BVIL.1 [BOXER  |Pu23g MF=33 [MT=1: (n,total) PL239 MF=33 |MT=1: {n,total) A

1

HEA EMDF/B-VII.1 [BOXER |Pu239 MF=33 |MT=1: {n,total) PL239 MF=33 |MT=2:(z,elastic) |
[liEA EMDF/B-VII.1 [BOXER |Pu239 MF=33 |MT=1: {n,total) PL239 MF=33 |[MT=18: (z,fission)
MT=1

2

iJEA EMDF/B-VII.1 [BOXER  |Pu239 MF=33
EMDF/B-VII.1 |BOXER. Pu23s MF=33

: (n,total) PU239 MF=33 |MT=102: (z,y) 1

? : (z,elastic) Pu239 MT=2 : (z,elastic)

RIEA EMDF/B-VII.1 [BOXER  |Pu239 MF=33 |MT=2: (z,elastic) PU239 MT=4: (z,n) 1
LEA ENDF/B-VII.1 |[BOXER  |Pu239 MF=33 |MT=2:(z,elastic)  |Pu239 MT=16 : (z,2n)
BEA ENDF/B-VII.1 |[BOXER  |Pu239 MF=33 |MT=2:(z,elastic)  |Pu239 MT=17 : (z,3n)
MEA EMDF/B-VII.1 [BOXER  |Pu239 MF=33 |MT=2: (z,elastic) PU239 MT =158 : (z,fission) |
= ENDF/B-VII.1 |[BOXER  |Pu239 MF=33 |MT=2:(z,elastic)  |Pu239 MT=37 : (z,4n)
b EMDF/B-VII.1 [BOXER  |Pu239 MT=2: (z,elastic) PU239 MT=102 : (z,v)

PuU239 Pu239 MT=4: (z,n)

Only add BOXER format data

Use the ctrl+click row function
T 305Wof soam
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Nuclear Energy Agency

NEA

BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY
VI Selected C ' Fil
&% NDasT — *
File Databases Window Help
MNDaST
o ————————
L - J_ Search covariances JJ Select library I_ —_———a
=
Mudlide 1 Reaction 1 Mudlide 2 Reaction 2 JAMIS refs C I t
Sensitivities Pu233 Pu23g TOTAL MNEA ~MN~ENDF/. .. orrefation
147 benchmarks  |[Pu239 Pu239 ELASTIC MEA~N~ENDFY... 10 wev e 100 mev - - 100 ke 10 Mev
HE me me e (-] -] e
158 profies PUZ3 PU233 INELASTIC | A | | X A | | ; | | { | 1
S5I0M ;
SeLSERO D ev ,M 1 mewv

E 10 keW 10 ke D&
I~ 100 eV 100 ev 0
]
) 1 eV 1 ev
hild -0.5
e 10 meV —10 me\f

Perturbations = 100 pev 100 pev -1

1 perturbation I T I

10 pel 1 mel 100 me/ 10 eV 1 ke 100 ke 10 Me'
MAT 9437, MT 18

BT LRel. std dev 40

| =© filed as

: 1O outiine 30

| Cowvariances 1 25

| 4matrices Perturbations 20

l : display -

: 1® solid 10

| :O density = 5
|

] ———— - ' o

-5

-10

GO! -15

-20

-25

1E-5 1E-4 1E-3 1E-2 1E-1 1ED 1E1 1E2 1E3 1E4 1E5 1E6 1ET
Energy (V)

4 covariance matrices added |

W <Pu239FISSION=

161M of 3618M




&) OECD

BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency

Launch Uncertainty Calculation

=
Ly

NEA

NUCLEAR ENERGY AGENCY

& NDaST
File Databases Window Help

MNDasT
Search covariances ” Select library |
s
Sensitivities Mudlide 1 Reaction 1 Mudide 2 Reaction 2 JANIS refs C | t
4 benchmarks NEANNAENDF/... || o orrelation
4 profiles -—
——— - 100 pei’ 1 el 10 kel
— = L 1
| r ~ -1
@ 1 mey 1 mey
. . N = T T 1
Launch Uncertainty propagation calculation with: =L 100 pev 1ev 10 ke
Perturbations =
4 benchmarks {4 sensitivity profiles), MAT 9437. MT 18
4 covariance matrices !
[] compute off-diagonal terms (cases/sensitivities representativity, aka 'Ck’) |
| ok | Cancel
Covariances
4 matrices .
Perturbations 1
display
u}
solid
® W =Pu239 FISSI0ON=
() density -1
-2
GO!
-3
1EI-5 '1EI-4 '1EI-3 '1EI-2 '1EI-'1 '1IIEEI '1IIE'1 1II52 '1I.53 '1IIE4 '1IIEE '1IIEB '1IIE?
Energy (V)

4 covariance matrices added

396M of 3518M
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Output Window and Plots (2)

> Results table of Ak /K4 original & perturbed C/E + XS uncertainty

» Grouped plot below — toggle either Ak _;or C/E

» Detall pop-up to see complete data behind each benchmark in the table
» Nuclide-reaction breakdown of total Ak _«+ XS uncertainty (new tab)
» Energy breakdown of XS uncertainty as colour / heat map

> Range (@ Results - NDaST :Iipboarding
File
Case by case  Representativity values (Ck) —rx |
Fllter ;::5329,5:;2 MMMMM
e PMIOO1-00... PMIOD1-00... PMIDO2-0D... PCIOO1-0D... — ioosties
Fi
&) [7] ICBEVALS.NUMBER_CASES | |- 100 1-001L...
1 PMIDD1-002. .
PMIOOZ2-001...
6 PCI001-001
- [/] Huclides | Reactions b
= [7] Pu239

- [/ ELASTIC

[ [*] Benchmarks calculations
[ [/] Sensitivities calculations

Plot options

TR O L
§ L
8

© 2019 Organisation for Economic Co-operation and Development
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@) OECD Nuclear Energy Agency LY NEA

Delta k4 Output and Plot

o o
o Benchmark Sensitivity AKeff/Keff Keff C/E original Keff C/E perturbed 1 Data Variance 1
ICBSENS_G3.ISOTOPE PMI001-001 CNP ENDF,fB -V1 Continuous 3.53135569e-3 .01066453 .01419518 1 3.71081753e-5 1
ICBSENS G3.INTER PMI001-002 CNP ENDI Continuous 3.44144918e-3 .00764847 .01108923 " 2.6540068e-5 1
ICBEVALS.NUMBER_CASES PMI002-001 ENO ENDF/B- V]I 0/ 238-Group |2.8834621e-3 .03098776 03390949 1 3.88740618e-5
ICBSENS_G3.REACTION PMMO001-004 CNP ENDF/B-VI Continuous 2.53502877e-3 .01056667 .0131017 1 1.13833641e-5 1
Nuclides 7 Reactions PCI001-001 ENDF/B-VIL.0 / 238-Group |1.57327248e-3 .99731111e-1 00130438 . 2.0766861%-5 1
V| Pu239 PCM002-006 ENDF/B-VIL.0 / 238-Group [2.04543502e-3 .02783333 .02987877 | | 1.0012202e-5

V|ELASTIC PCM002-008 ENDF/B-VIL.0 [ 238-Group [1.97091866e-3 02546667 02743759 1 9.9055485¢e-6 1

FISSION S R ————Y
v |N_GAMMA

enchmarks calculations

APOLLO JEF-2.2 / 172-Group

KENO ABBN-93 / 299-Group

KENO ENDF/B-1V [ 27-Group

KENO ENDF/B-V / 238-Group

MCNP ENDF/B-V Continuous

MCNP ENDF/B-V Continuous (MCNP4B)
MCNP ENDF/B-V Continuous (MCNP4C)

MCNP ENDE/5-V1 Continuous e adde reen pars snow ine
MCNP ENDF/B-VL.4 Continuous

MCNP JEFF-3.1.2 Continuous
MMK-KENO ABBN-93 / 299-Group -
ey rouped nuclear data uncertainty (10
MONK ENDF/B-VI.3 Continuous

MONK JEF-2.2 [ 13193-Group

MONK JEF-2.2 Continuous
MONK UKNDL / 8220-Group
TRIPOLI JEF-2.2 Continuous
VIM ENDF/B-V Continuous

ol Al LN

VIM ENDF/B-VI Continuous o012
WIMS JEF-2.2 [ 172-Group oot
= |v/| Sensitivities calculations 00710 1o
- |+| KENO ENDF/B-VILO / 238-Group ogoe{
¥/ MCNP ENDE/B-VI Continuous s = e e ey
0.006 - - I
s 0 s 0 L
0004 & - = 1
0.003 I I
ooo2| 2 I
E 0001
§ 0.000 1 I
¥ 0001 I l
-0.002 I
-0.003 I I
-0.004 1 i
. -0.005
Plot options 0008 1 —— R ——
Display: (@) AKeff/Keff ooord 4 4 e 000
— -0.008
©cE -0.008
Group by: BENCHMARK_ID - -: ::?
Average increasing - 0012 . .

T 10 - h 100 - B ts PCI001-001 PCMOD2-008 PCMO0Z-006 PRMO01-004 PMIDDZ-001 PMIOD1-002 PMIDO1-001
-OD < . |_|over ~ poin CIAKefKef - CIE uncertainty  Data uncertainty]
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Save Output Data

i Ifilrter Benchmark Sensitivity AKeff/Keff Keff C/E original Keff C/E perturbed Data Variance
= || Nuclides [ Reactions PMI001-001 CNP ENDF/B-VI Continuous 3.53135569e-3 .00918388 .01271453 3.71081753e-5
=] ||7 Pu239 PMI001-002 CNP ENDF/B-VI Continuous 3.44144918e-3 .00724141 .01068217 2.6540068e-5

-|¥| ELASTIC PMI0O02-001 ENO ENDF/B-VIL.0 / 238-Group [2.8834621e-3 .03077819 03369993 3.88740618e-5
-« | FISSION PMM001-004 CNP ENDF/B-VI Continuous 2.53502877e-3 .01005714 .01259217 1.13833641e-5
-¥|N_GAMMA PCI001-001 ENO ENDF/B-VIL.0 / 238-Group |1.57327248e-3 9.98958e-1 .00053127 2.97668619e-5
= || Benchmarks calculations PCM002-006 ENO ENDF/B-VIL.0 / 238-Group [2.04543502e-3 1.020375 .02242044 1.0012202e-5

APOLLO JEF-2.2 [ 172-Group PCM002-008 'E\IO ENDF/B-VIL.0 / 238-Group [1.97091866e-3 1.01935 .02132092 9.9055485e-6

KENO ABBN-93 / 299-Group

KENO ENDF/B-IV / 27-Group

KENO ENDF/B-V / 238-Group

MCNP ENDF-7.1 continuous

MCNP ENDF/B-V Continuous

MCNP ENDF/B-V Continuous (MCNP4B) R .

MCNP ENDF/B-V Continuous (MCNP4C) Look in: [ | SavedFiles v] [ el R
MCNP ENDF/B-VI Continuous
MCNP ENDF/B-VI.4 Continuous
MCNP JEFF-3.1.2 Continuous
MMK-KENO ABBN-93 / 299-Group
MONK ENDF/B-VI.3 / 13193-Group
MONK ENDF/B-VI.3 Continuous
MONK JEF-2.2 / 13193-Group

= error_test53 results.ndast

IE GENTLE_Pulnter_example.ndast

EEEEEERERREREERERERT]

MONK JEF-2.2 Confinuous t 7 IDAT_and_DICE test.ndast
%({)]lgg HKJI\I!:I'Z:)LZJ'ZS(Z:ZDi_Gmup ivond ) d Parts to save:
JRIpoLLd fB—V'Con%%&gﬂgus bnly.ndast 7 JIRA-NDASTZ24.ndast benchmarks
%"&E’ﬂgﬁfﬂ Gontinuous 7 mcnp_119.ndast .
= || Sensitivities calculations =| . perturbatmns
) g KENO E“%FF%VV?@O 238 Group 7 mcnp_119_senonly.ndast v
- - ntnuous . . B . . i
= menp_VnV_validation_criticality.ndast - Y COVAUInCes

=
= mcnp_VnV_validation_criticality EDITED.ndast 1_ results |

= mcnp_VnV_validation_criticality_TRY.ndast L

C{}mh.uter < T S
@ File name: |GENTLE_PuInter_example.ndast | [ Save as ]
Network  Files of type: 'NDaST Parameters (*.ndast) v Cancel
Plot options T

Display: () AKeff/Keff 00875
= 08850
@) C/E 09825
- 0.8000
= pgers{ 2222 |Ceeeesesssa— =444 (aaee—e—" =8zlzl08 |SSS— 2zl eee—— &0 (Eee——— &0 (eeee——— 28000 Ee———
Average increasing - ; . ; ; ; ;
= = PCID01-001 PCWI0D2-006 PCMOD2-008 PMIDO1-001 PWID01-002 PMMOD1-004 PMID02-001
|| Toi > 10<|, [ |over 100 < points
[ p ” ‘ | po [ Perturbed C/E + CIE uncentainty  Data uncertainty — GIE]
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NUCLEAR ENERGY AGENCY

Output Table: Detail Popup (Uncertainty)

&2 PMI002-001 - NDaST

=
C/E | Perturbation| Data uncertainties

1
|
1 <Pu239,ELASTIC> <Pu239,FISSION= <Pu239,N_GAMMA>
<Pu239,ELASTIC> 2.72792301e-8 |2.39287149e-8

1

1 |1.79002506e-8 ]
<Pu239,FISSION> ~12.3978714%9e-8 [7.29208699-6 -0.07073794e-7 I
<Pu239,N_GAMMA> 1771.79002506e-8 099404e I
.

|-9.97073794e-7

m
H-

Plot controls

m

140 Te1

Tes M

m

12

Zoom: U

Show grid

Color scale: RAINBOW A
Selection sum:

[2.485 keV,2.485 keV] - [40.87 keV,40.87 keV]
2.6134063082784497E-5

3ET

1e3
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NUCLEAR ENERGY AGENCY

Output Table: Detail Popup (Uncertainty)

&2 PMI002-001 - NDaST \il\ﬂl\é‘

C/E | Perturbation| Data uncertainties

<Pu239,ELASTIC> <Pu239,FISSION= <Pu239,N_GAMMA>
<Pu239,ELASTIC> |2.72792301e-8 |2.39287149e-8 |1.79002506e-8
<Pu239,FISSION> 12.39287149-8 |7.2920869%-6 -9.97073794e-7
<Pu239,N_GAMMA> [1.79002506e-8 -0.07073794e-7

Plot controls E 40 1a1 122

m

4

Zoom: U

Show grid
Color scale: RAINBOW A

Selection sum:
[2.485 keV,2.485 keV] - [40.87 keV,40.87 keV] :
2.6134063082784497E-5 Clear selection

Copy value to clipboard

Save as...

[4307.0,5531.0] , [4307.0,5531.0] = 6.919766E-7 i
|




=
@) OECD Nuclear Energy Agency LY NEA

NNNNNNNNNNNNNNNNNN

Thank you for your attention

Now you’re trained, please try out NDaST in your own time,
for your own applications

» We are interested in all feedback (good and bad) as we
build and understand the user base

» New features will be prioritised according to our estimation
of user interest

Website: www.oecd-nea.org/ndast/

Email: ndast@oecd-nea.org

© 2019 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Thank you for your attention
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Questions?

All NEA publications and institutional documentation available at
www.oecd-nea.org

00D
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