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Database for ICSBEP
Answers How Efficiently Search the Handbook

ÅDistributed with the Handbook since 2001

ÅReleased and improved annually

ÅAvailable on the DVD or as a web start  

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

ÅUser Manual/Video Examples

ÅData extracted from the evaluation, 

supplemented with calculation data

ÅNearly 5000 cases in ICSBEP, many 

questions about Handbook content are 

difficult to answer without help!

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

Programminglanguage: JAVA, SQL and XML
~Severalmodules
ÅWeb entry application (diceweb)
ÅGUI
ÅData accesslayer
ÅRemotedatabaseconnection(local or NEA)
ÅWebversion
ÅLive Update
ÅBug report (sent to JIRA)

Evaluation

TRG Meeting

Data Entry

Excel,diceweb
Computations DICE
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Introduction to Basic 

DICE Searches
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Search (1/2)
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Search (2/2)

Computed data

Filled by 

Evaluators + 

Extracted from 

Handbook
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Results

Evaluations

Cases



© 2019 Organisation for Economic Co-operation and Development© 2019 Organisation for Economic Co-operation and Development 8

Results: What are the Buttons/Tabs?

Keep or Clear previous filters when returning to 
search page

Separate Evaluations/Cases by horizontal or vertical 
divider, or display together.

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

Plot DICE data, or computed data 
retrieved from search

Handbook Volumes Specialised Information
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DICE is 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 I search for óFASTô, do I return these cases?
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Exercises (1)

What information can we see?

Å Access to representative picture

Å Fuel composition (multiple fuel comps=subcases)

Å HTML summary

Å Calculated quantities (after evaluation)

Å Plots

Å Input files

Å (DVD version access PDFs)

Letôs Try Some Example Searches

1. PU-MET-FAST experiments

2. Experiments done at ORNL

3. Evaluations published in 2015

4. LEU-SOL-THERM experiments

5. Iron reflected experiments

6. Unreflectedspheres
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Calculated DICE Data
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Calculated Data

Initial Calculated Data (Began in 1999)

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

THE INTERNATIONAL HANDBOOK OF EVALUATED CRITICALITY SAFETY BENCHMARK 

EXPERIMENTSò ICNC1999

Computed with KENO+MMK+ABBN

Quantities:

ü3 Group Flux, Fission, Capture

üEALF, AFGE

üNeutron gas temperature

üNeutron Balance

ü Inputs



© 2019 Organisation for Economic Co-operation and Development

Example Calculated Data: Unreflected 

HMF Fission Energy

Can result in ócross-referenceô, where one evaluation does 

not fit into the DICE spectrum classification system
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Spectra Plots 
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Fission Spectrum Plot Example

Things to try:

1) Toggle display options

2) View as table

3) Change energy group 

structure

4) Change plot options
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Balance Data + Calculation Files
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Experimental Correlation Data

Correspond to the correlations of benchmark model uncertainties

ï Level 1 correlations show that evaluations are correlated

ï Level 2 correlations give the quantitative information about the 

correlations between cases

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

(or ~2%). Level 2 required for analysis.
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Different Case Response to Nuclear Data

Case 

Level

Evaluation 

Level
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New: Order by Similarity Clusters
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Personal Keff in Local 

Database 

+ 

Trend Plots
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Storing Keff from external calculations

Available only with local 

database (need to copy DICE 

to a writeable area)

Plotting ENDF/B-VII.1 results 

from 2 different publications
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RMS Uncertainty 
(Experimental and Calculated)

How to Interpret Trend Plots
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Trend Plots



© 2019 Organisation for Economic Co-operation and Development

Trend Plots Options
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Find Cases With Similar 

Spectrum/Balance/Sensitivity Data

Normalized Euclidean 

Distance Metric

Enter Different Fission 

Spectra Here
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Sensitivity Data
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Handbook 
Edition

Number of 
Unique Cases 

Sources

2012 727 TSUNAMI1D+TSUNAMI3D[VALID]+MMK-KENO

2013 3575 Previous +NonVALID 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 IDATSensitivities [Waiting input +Code GPT]

Sensitivity Profiles Available [DICE + IDAT]

Å Inputs derived from balance/spectra files

Å Usually computed in 238 Groups

Å 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

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

Sensitivity Data
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Example: Searching by Sensitivity in DICE

3 GROUP SEARCH, FULL GROUP STRUCTURE SDF½S ARE STORED

Set Threshold
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Be Sensitivity

DICE Plotting of Be Sensitivity > 0.005 for HMF

C
a

n
 a

ls
o

 r
e

a
d

 a
s
 1

0
0

 
p

c
m
/
1
%
 
c
h
a
n
g
e
 
i
n
 
×

Note: Some Evals have Multiple Cases
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Sensitivity Viewer
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Sensitivity Viewer
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The NEA
Nuclear Data Sensitivity Tool 

NDaST

Content adapted/updated from: J.Dyrda et al. óGENTLE 

intersemestercourseô ïEC-JRC Geel, Belgium

14 - 18 November 2016
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Evaluated Nuclear Data

Nuclear Data 

Correlations

Integral Experiments

And Correlations

Sensitivity Data
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Overview

This is a presentation designed to give a 

starterôs 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.
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Integrating Sensitivity Data With Nuclear Data
Idea: Potential scoping tool that leverages 

sensitivity data to make rapid predictions of 

the integral responses to changes in  

nuclear data. 

Å Changes and trends in ȹkeff for broad 

nuclear data perturbations

Å Propagation of nuclear covariance 

data to benchmark C/E results

Integral Data Sources: Criticality (DICE), 

Reactor Physics (IDAT), Spent fuel 

(SFCOMPO), Numerical / computational 

benchmarks, Shielding (SINBAD).

Nuclear Data: Evaluated nuclear 

covariance data files are accessible via the 

NEA JANIS application

5 years later, NDaST went into development.

James Dyrda

Nicolas Soppera

Ian Hill
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Nuclear Data Sensitivity Tool (NDaST) Flowchart

Select / load benchmarks 

Sensitivities (S) & C/E data

DICE

IDAT

Personal

Numerical Benchmarks

User Input Perturbation (P)

isotope/reaction/energy 
cross section

S*P

ɲƪeff for selected cases

C/E output plot  
grouped by criteria

Covariance data via JANIS (C)

Built in processed data for 
major libraries  

Load personal (coverx)

M energy groups (fixed)

S*C*ST

UC(XS) for selected cases

Additional uncertainty 
on output plot grouped 

by criteria

Matrix plot showing 
individual contribution 

to UC(XS) by isotope-
reaction

AND
/OR

JANIS MF33: ENDF/B-VII.1 = 2138 files, 

JEFF-3.2 = 5688 files JENDL-4.0 = 2155 files 

TENDL -2013 = 77811 files

Benchmarks (Sensitivities) Ą Nuclear Data (% Change or Covariance) Ą Integral Results
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Depending on What You Want 

Benchmarking Can Be Computer Intensive

To assess the impact on all PU-SOL-THERM

Ą Run 600 Benchmarks, keff 5 pcm

To assess the impact of each reaction on the benchmarks

Ą 600 X #Reactions [Look what is driving the keff change]

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

benchmarks

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

To decide between different options in each reaction and energy

Ą 600 X #Reactions X #Energies X #Options

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

Attempt to reduce this to minutes!

Days

Months

Years

Decades
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Benefits

Goal: Given a new nuclear data evaluation, provide 

evaluators and other users a tool to see how the changes 

theyôve made will impact integral benchmarkséin minutes.

üSee individual reaction effects, not just final totals

üAnalyse how these ócompeteô if they are correlated

üUnderstand specifically which energy regions matter

üHow do perturbations compare with given uncertainties

üPropagate uncertainties and judge their reasonability

üDo this time and time again as small iterations take place

üAllow internationally co-operating projects to manage 

these processes more easily 
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Limitations

üAll based on simple, first order approximations

üThese might not hold beyond certain limits, depending on strength 

of secondary effects

üNot all cases (around 85% of the total database)

üSensitivities mostly the SCALE 238 group energy structure

üBad choice for certain types of systems & perturbations e.g. 

movement of large resonances across group boundaries

üReactions (not all are loaded into database)

üDifficult to properly handle the energy-dependent PFNS

üAngular sensitivity (being addressed ï600 P1 sensitivities)

üExperimental correlations are not considered

üThis is not (yet) an adjustment tool 
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Intended Scientific Value

NDaST is a complement to, not a replacement for 

integral benchmark testing, by actually making code runs ï

it is invaluable to do this, but on a less frequent basis

You will see approximated results, suitable for general 

trending and broad conclusions ïmore 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
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Currently can select benchmarks via DICE and IDAT plug-ins. 
ü Search using all the usual DB attributes

ü Modify the results or add personal case results & 

sensitivity data

üóCreateô your own personal benchmark

ü Save/load custom benchmark suite e.g. CSEWG

ü Enable sharing of editable xml file datasets for 

collaborators / inter-comparisons

Panel 1: Select Benchmark Sensitivity Data
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Panel 1: Select Benchmark Sensitivity Data

Panels can actually be filled in any order

üOnly panel 1 is mandatory

ü But either panel 2 or panel 3 must contain something

Three current means to load cases to be calculated:

ü 2 are search based from databases (DICE & IDAT)

ü 1 is free input, requiring your own sensitivity data file 
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Addition of Benchmarks to Set

Tip: Order your table and use Ctrl+click or Ctrl+a
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Addition of Benchmarks to Set

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
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Edit Benchmark Data

If the C/E results and trends are important to you, most 

likely youôll 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
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Add óNew Benchmarkô

Particularly useful if you want to compare some 

application of your own

Or if you have an analytical or computational benchmark
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Save and Load Options
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Editable xml File

Consult your óHow To NDaSTô guide for format
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Panel 2: Isotope-Reaction-Energy Perturbations 
Each isotope-reaction 

represented by a column 

with N energy group rows

Loading Options:

üManually

ü Copy/paste e.g. from file

ü Auto-computed by 

dividing 2 evaluated files 

(via JANIS) Example: 

CIELO õENDF/B-VII.1

ü Save in isolation or with 

panel 1 benchmarks
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Add Energy & Perturbation Manually 
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Add Energy & Perturbation Manually 

Mix and delete energies ïcode will 

logically extend or unionise
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Paste Energies & Perturbations 
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Computation of Ratios in JANIS
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Launch Perturbation Calculation 
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ü Window with results table of ȹkeff/keff , original & perturbed mean C/E

ü Filter tree to the side ïdynamic inclusion by nuclide, reaction, fuel, codeé

ü Grouped plot below ïtoggle either ȹkeff or C/E

ü Grouping and sorting options, plus tool-tip data for the plot

ü Detail pop-up to see complete data behind each benchmark in the table

üNuclide-reaction breakdown of total ȹkeff

ü Individual C/E for all results loaded to that case

üEnergy breakdown of ȹkeff

Output Window and Plots (1)
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Delta keff Output and Plot

Remove / include branches or leaves of the filter tree;

table and plot update dynamically so you can copy & 

paste the individual results you need
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C/E Output Plot: Calculation Library + Tooltips

Use tool-tips for a quick reference 

quantification of each bar 
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Output Table: Detail Popup (C/E)

Double click a table entry to see the detail behind 

the average values i.e. complete breakdowns
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Output Table: Detail Popup (Perturbation)
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Exercise 1 - Perturbations

I. Choose BMs based on some sensitivity criteria to Pu239

üSelect top cases (max ~10)

II. Edit the cases with ópersonalô keff calculations

III. Input a simple 3 group perturbation for 3 main reactions

ü Elastic, capture, fission

IV. Run the tool and get an output sorted by spectrum

ü Try excluding all non ópersonalô results

V. Decide if this improves each of the results

VI. Do this again, but with a full óJANIS ratioô computation

VII. Analyse which energy region has the biggest impact
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Covariance data selected from JANIS for uncertainty propagation calculation

ü Many different sources of covariance in NEA base

ü You can also add your own to JANIS and use within NDaST (slightly advanced)

ü Correlation and standard deviation plots from JANIS are shown

ü Relative standard deviations plotted against perturbations if they exist

Panel 3: Select XS Covariance Data


