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The NEA: A Forum for Co-operation

 Founded in 1958
« 33 member countries
« 7 standing technical committees

« 71+ working parties and expert groups*

« 22 international joint projects*

Steering Committee for Nuclear Energy |

- -

CSNI RWMC NLC NSC MBDAV
Committee Radioactive Committee W Nuclear Law @l Committee Nuclear Management
on the Safety Waste on Radiation 8 Committee W for Technical Science Board for the
of Nuclear [l Management i Protection i L LEES  Development,
Installations i Committee Studies on

Application
Nuclear and Validation

CNRA
Committee

on Nuclear
Regulatory
Activities

Energy of Nuclear
Development Data and
and the Fuel Codes

Cycle

*As of January 2018
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BETTER POLICIES FOR BETTER LIVES
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Data Bank

 Founded in 1978, out of the merging of two historical functions of
(E)NEA :
« Computer Programme Services at Ispra, Italy
* Neutron Compilation Centre at Saclay, Frace

« Still today, these two functions are embodied in the core mission of the
DB, which is to provide

« Computer Programme Services (CPS)
* Nuclear Data Services (NDS)

« Today the DB has 27 participating countries, yearly budget of ~3 M EUR
(Argentina and Romania joined in 2017)
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Ancestry of (NEA) NDS

= DB Nuclear Data Services . A long history that goes back before the time
of DB, to CCDN : Neutron Data Compilation Centre in Saclay, France

CCDN Staff, Saclay, 1966
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What does NDS do ?

= Co-ordination of data compilation :
— Experimental nuclear data for the EXFOR database
— Needs for the nuclear data community, the HPRL database
— Evaluated nuclear data for the JEFF nuclear data library

» Development of Visualisation, Verification tools and processes :
— ND Visualisation tools (JANIS)
— ND testing and processing capabilities (NDEC)
— Integral Benchmarking aspects (ongoing)
— Developing infrastructure for collaboration (ongoing)
— Targeted technical support to JEFF

e Secretariat of all Nuclear Data activities at NEA :
— JEFF & Nuclear Data Weeks,
— NSC/WPEC
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Working Party on International Nuclear Data
Evaluation Co-operation (WPEC)

d Established in 1989 under NEANDC (became NSC in 1992)

d Forum for the exchange of information between evaluation projects and
Co-operative activities

Objectives:

« Promote exchange of methods, experimental data, theory and
validation related to nuclear data;

« |dentify common nuclear data issues and establish subgroups (SG)
to address these issues, with ~2 year deliverables;
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JEFF & NDW participation 2013-2018

Number of received registrations per country per meeting in NEA system
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ND verification, processing and testing

NDS Objectives in this area :

0 Automate processing, with different codes, based on best practices
(JEFF PV&BV group);

O Help rapidly identify potential problems in files and track down where
O Provide organized online access to process outputs;

O Streamline links to existing NEA tools (JANIS, others in future);

O Provide a reproducible, standardized process for verification, testing
and processing aimed at streamlining nuclear data benchmarking

O Distribute processed libraries
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NDEC (Nuclear Data Evaluation Cycle)

Keywords: modular, flexible, parallel ... and online (soon)

-~ Content (562 seeds)
A
| Z-A-State Seed Upload njoy_pendf menp_sphere serpent_sphere njoy_ace
' njoy_pendf_input (.gz) ' mcnp_sphere_input (.gz) ' serp ahere_input (.gz) ' njoy_ace_input (.gz)
- ’ P — 20180828 njoy_pendf_output (.gz) ' mecnp_sphere_output (.gz) ' serp '/ njoy_ace_output (.g2)
* # g 110 (.g.z) T njoy_pendf (.q2) ! menp_sphere-stdout (.gz) ' sel -

! /‘! R ' njoy_pendf_OK (.q2)

magmig @ . ~/ njoy_pendf-stdout (.gz)

. v
T -G P - njoy_pendf_input (.gz) - mcnp_sphere_input (.z)
A- ’ A , — 20180828 njoy_pendf_output (.gz) ' mecnp_sphere_output (.q2)
@ 120 (92) - njoy_pendf (.g2) -/ menp_sphere-stdout (.92)/s
R . S 23:10:10

h -~ njoy_pendf_OK (.g2)

é ! njoy_pendf-stdout (.gz)

‘ ) b " njoy_pendf_input (.gz) "/ mcnp_sphere_inpu
= henat 6 Hagjely | N108B njoy_pendf_output (.gz) "/ mcnp_sphere_outy,,
1-3-0 (92) '231010 ~ njoy_pendf (.gz) ! menp_sphere-

‘ s -/ njoy_pendf_OK (.g2)

'- ' njoy_pendf-stdout (.gz)

ENDF-6 seed

NDEC modules:

o NJOY-2016, PREPRO-2017
- NDEC module o C&U tools

o  MCNP/SERPENT tests
- NDEC input/output o  NEA split and map
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NDEC - verification and testing of Evaluated Nuclear data

Provides a systematic and automated process of ND libraries

NDEC Modules

NDEC modules that are independent are run in parallel. NDEC modules that need the output of another module as their own input
are launched automatically when the needed file becomes available.

List of modules integrated in the current version of NDEC.

C&U MNJOY-2016 PREPRO-2017 MNEA
checkr moder endf2c relabel
psyche reconr linear libcontent
fizcan broadr recent splitting
inter unresr sigman mapping

heatr legend benchmarking

qaspr activate

thermr merger

purr fixup

acer dictin

groupr

errorr

Covr
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NEA DB — “QA” of Evaluated Nuclear data

O NDEC output is available online, currently for the JEFF-3.3 neutron library release

O In the medium term, NDEC will process all major libraries 62“\35\
Short url : bit.ly/db_ndec 436 ©®
fo¥ a\ S
NDEC Access WOEC
R
se ©
Browse NDEC Output for JEFF-3.3 neutron data B‘O\N
Show| v |entries Search: I

MIOY-2016 4 PREPRO-2017 &

| =

1 1 ] 1-H-1g.jeff33 12 warn 79 warn d’,

1 2 0 1-H-2.jeff33 5 wan 402 warn KA =
1 3 0 1-H-3g.jeff33 0 msg Swarn 153 warn -t -‘ﬂ
2 3 0 2-He-30.jeff33 0 msg 3 warn 7 warn -":- i"ﬂ
2 4 0 2-He-40.jeffa3 0 msg 3 warn 199 wam -t -‘ﬂ
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency
NDEC library content analysis (What has changed?)

JEFF-3.3 U-235-g 203 152 11 40 L

Released in 2017 Neutron File Sections in file Updated New Unchanged Erased
Updated sections in JEFF-3.3 file, with respect to reference : JEFF-3.2
Show entries Search:
MF TYPE MT TYPE MF MT JEFF-3.3 matching JEFF-3.2 matching
General information descriptive data and direciory 1 431 JEFF-3.3 JEFF-3.2
General information fotal neutrons released per fission 1 452 JEFF-3.3 JEFF-3.2
General informatian delayed neutrons released per 1 453 JEFF-3.1.1 JEFF-32
fisgion
General information prompt neutrons released per 1 458 JEFF3.3 JEFF332
fisgion
General informatian compenents of ensrgy releass 1 458 JEFF-3.3 ENDFE-7.0
due to fission
Resonance parameter data resonance parametsrs 2 151 JEFF-3.3 JEFF-3.1.1
Reaction cross sections total 3 1 JEFF-3.3 JEFF-3.2
Reaction cress sections elastic scattering 3 2 JEFF-3.3 JEFF-3.2
Reaction cross sections total inelastic scattering 3 4 JEFF-3.3 JEFF-3.2
Reaction cross sections anything 3 5 JEFF-3.3 JEFF-3.2
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NDEC isotope files “mapping”

JEFF-3.3 U-235-¢g 203

Released in 2017 Meutron File Sections in file
40 [ ENDFB-7.0
35 B
34 mesm JEFF-3.1.1
3; - | JEFF-3.2
31 . wm JEFF-3.3
15 B
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Nuclear Data deluge ?

How is all this data validated?

100k
20k
50k

40k

Number of MF/MT sections

20k

1990 1995 2000 2005 2010 2015 2020
Release Year
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BETTER POLICIES FOR BETTER LIVES

NDS - criticality benchmarking

123 ICSBEP cases consistent comparison of performance

—=— ENDFB-VII.1
~—#— EMDFB-VIIL.b4

~»— JEFF-3.0
—e— JEFF-3.1
—e— JEFF-3.1.1
JEFF-3.1.2
R o Major NDLs agreement on
3 =+~ JENDL-4.0 IE seems to be converging.
5 What about other metrics ?
Other aspects ?
» Extended
benchmarking for
General Purpose
Benchmark Cases {arbitrary prngressinn} |IbrarIeS IS needed
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JEFF : towards JEFF-4

O JEFF-3.3library released December 2017

&« c 0 ‘@www.oecd-nsa.urg/‘dbdata/Jsff/JsffBS/ ﬂ" M9 L

i1 Apps [] NDTracker fi] Google Scholar

0@) N EA Related sites ~ ERaSc NDEC -

MUCLEAR ENERGY AGENCY

JEFF-3.3

JEFF-3.3 Downloads

The Joint Evaluated Fission and Fusion File (JEFF) is an evaluated library produced via an
international collaboration of NEA Data Bank participating countries. JEFF-3.3 was officially
released on November 20, 2017.

Neutron
Decay Data

Fission Yields

Alpha
Deuteron NDEC analysis
DPA
Gamma NDEC is the Data Bank’s Nuclear Data Service platform for the automated verification, processing
e and content analysis of evaluated nuclear data files and libraries.
o-

Proton

IMap ENDF-6 files Browse NDEC results Access Processed data

* Leam more about NDEC
= Browse NDEC for JEFF-3.3
= Explore Maps for JEFF-3.3

JEFF-3.3 Downloads

JEFF-3.3 is a thorough update of the neutron, decay data, fission yields and dpa libraries, and
includes new thermal scattering files for some compounds.

Special sub-libraries for incident alphas, deuterons, gammas, helium-3, protons, tritons and
artivatinn filae in the FAE farmat have haan rantrihnitad hv the TEND 22047 likrans and ardantan

for Economic Co-oper Development
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JEFF-4 development (2018-2021)

OECD official Mandate for the JEFF Co-ordination Group
Approved September 2018

« Definition of a system for generation of a complete nuclear data
library combining best available scientific and technical knowhow in a
reproducible process; produce a test library to demonstrate
feasibility.

« Definition of an enlarged suite of benchmarks covering physics
Interests of the community.

« Specifications for the quality assurance system that is desired for
the new library.
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Nuclear Data Services : looking further

Nuclear Data Services at DB, for all DB members
— Ensure pertinence of present and future Nuclear Data Services
— How to strengthen our communication to stakeholders
« From industry and national labs
« From regulatory bodies and safety authorities

Ambitious long term path which has been started
— Implementation of a QA process for nuclear data libraries (NDL)
— Must enlarge the scope towards an extended validation of NDL

— Atrend that is of use to JEFF in particular, but of interest to all
NDL projects

— How to create the conditions for DB to play leading role
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NEA / NDS co-sponsored or supported
events

» WONDER-2018 in Aix-en-Provence, France, 8-12 October 2018
» International workshop for nuclear data evaluation for reactor applications
» https://indico.cern.ch/event/701026/
» Co-sponsored by NEA

» JEFF at the NEA Headquarters, France, 26-30 November 2018

» ND-2019 in Beijing, China, 19-24 May 2019
» International Conference on Nuclear Data for Science and Technology
> http://nd2019.medmeeting.org/
» Co-sponsored by NEA

» Next WPEC will be held at the NEA Headquarters, 24-28 June 2019
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NEA DB —Training

O DB : 11 training courses organized in 2017
http://www.oecd-nea.org/databank/training-courses/

LNJOY-2016 now open source
= 1St NJOY-2016 training took place in December 2017
= 2nd NJOY-2016 training scheduled for October 29-31, 2018
Registration : www.oecd-nea.org/dbdata/trainings/
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NDS — Central to the ND community
db-nds@oecd-nea.org
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Thank you for your attention




Spare slides
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency
Who we are

4 N
Alice Elena Cristina Catherine IAEA
Dufresne Poplavskaia Lebunetelle Rocher- Liaison
Thomas Officer
Head of CPS
\ J
4 N
< v - Franco Luca Fiorito Michael
enya eronique Michel- Fleming
Le Marchand
: Suyama e IvVlarchan Sendis
(). \
I ) Head of NDS :
Head of DB Assistant \ )
e )
Maria Eleni Jesus
Ragoussi Gonzalez
A (as of October2018)
\ J
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