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Data Bank work areas

The Data Bank is a ‘Centre of Reference’ for computer codes, nuclear data, benchmarks,
training and knowledge preservation — formed in 1977 as part of the OECD Nuclear Energy
Agency.

Mission evolves over time covering 3 main work areas:

1. Computer Program Services (CPS): Acquisition, licensing, testing and distribution of
computer codes, and organisation of training courses.

2. Nuclear Data Services (NDS): Compilation of measured nuclear reaction data (EXFOR),
co-ordination of the Joint Evaluated Fission and Fusion (JEFF) project and related tool
development.

3. Databases of Experiments and Nuclear Knowledge Management: Preservation and
distribution of data (including NEA joint projects and benchmarks) and support for training
and educational activities.
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Technology implementation

A/ GitLab

1. New GitLab instance with on-site Harbor, Docker and NEA CI cluster and launched in
March 2022 that supports CPS and NDS activities. This is a long-term solution following

pilot projects with limited functionality. PR e
i< HARBOR @ docker

2. New Canvas LMS (eLearning) launched in April 2022 with first course pilot on the open
source OpenMC code. A new blockchain-based credentialing system with social media

integration is in progress (Accredible). ) .
o canvas (=) Accredible

3. SharePoint MyNEA to replace oecd-nea.org/download was launched in May 2022 (where
much NEA content is now stored). This will be used for official meetings and is being
considered for DB restricted file content management.

Sharepoint

4. Morein progress including a public SharePoint system for machine-readable data storage
(coming Q3 2022) and static-site-generated content for advertisement of NEA GitLab and

associated system content. I
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Data Bank Computer Program Service (CPS)

B Legacy Books

Q Originally'dedicate'd to ches, but now also coyering the Dispatches/year Sty rojects
preservation and distribution of most NEA restricted content, = Integral Exp.

2000

incl. benchmark outcomes, safety joint-projects, integral s
experiments. handbooks. etc. 1600

1400

M Programs

O International network of users (28 NEA Data Bank countries **
+ arrangements with RSICC and IAEA) o

> 900+ nominated establishments in the 28 NEA Data | *®
Bank participating countries.

2017 2018 2019 2020 2021

O CPS acts as a visible distribution centre, following the ——
conditions set by the owners. CPS distributes 1600+ Progams 0" oy Books T

packages/year (of them, ~1000 are codes). (2022/4) 547 (33%) | 41(3%) | 28 (2%)

1234
(78%)

317 (20%) | 27 (2%) | 5 (0%)

O CPS organises training courses on the widely used codes,
at the NEA and other institutes. Typically ~10+ courses/year, 188

gathering ~150 participants in total. (63%)
928 (62%)| 488 (32%) | 66 (4%) | 24 (2%)

986 (59%)| 618 (37%) | 47 (3%) | 15 (1%)

438 (25%) | 26 (1%) | 90 (5%)
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CPS new working methods

« Direct engagement with developers through the NEA GitLab NOT to ‘only’ use the GitLab
platform as a repository service, but to leverage several other services:

— Move CPS quality checks into a transparent, collaborative and reproducible system
— Containerise code for use in other NEA pipelines (e.g. data processing, benchmarks)

— Create portable images with code (and/or other content) for a range of user needs,
including education and training activities

« Example — distribution starting in May 2022 of Serpent-2 (VTT, Finland) Monte-Carlo code

[ 4 GitLab = Menu g~ Search GitLab aQ DO N = &' ii‘.‘

§  SERPENT Data Bank > | == SERPENT

Se Subgroup information

¥ Issues 0 S SERPENT & nw New subgroup

Group ID: 60 [gy

13 Merge request 0

@ Kubernet

= Subgroups and projects  Shared projects  Archived projects Search by name ‘ Updated date

[ Packages & Registries :

@ Settings [ S SERPENT 2.2.0 provided by VTT & * 0 3 weeks ago
[d €  Cross section data - Serpentv2 & *0 3 weeks ago
[l T Testing Pipeline - Author Example Input Decks & * 0 3 weeks ago
[l D DICE Benchmarks & *0 4 weeks ago
[1 S SERPENT117 @ * 0 4 weeks ago
[ € Cross section data - Serpent v1 & *0 4 months ago

€« Collapse sidebar
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Nuclear Energy Agency

Q‘NEA

NUCLEAR ENERGY AGENCY

CPS new working methods (ll)

Update docker/ubuntu-20/Dockerfile
ADIGUN Babatunde authored ee

[ Dockerfile [ 307 Bytes

FROM regis cecd-nea.org/infra/docker-registry/ubuntu: 28.84-NEA

RUN apt-get --yes update && \
apt-get --yes upgrade && \
apt-get --yes install make gfortran git build-essential gcc zip python python3.7 python3

COPY . /home/serpent/
RUN cd /home/serpent/src; make

* Reproducible container configuration,

automatically processed @NEA GitLab

« Images built, stored, and available for

ate container 3ffb7

internal pipelines or distribution w/Harbor

Clening into 'cross-section-data'...
warning: redirecting te http://git.cecd-nea.org/databank/cps/serpent/cross-section-data.git/
Updating files: &8% (3/5)
Updating files: 8@% (4/5)
Updating files: 1@@% (5/5)
Eﬁdating files: 1eex (5/5), done.
[32;1m% bash data—unpack.shﬁﬂ[@;m
Unzipping data libraries to locatien data/
Archive: endfbgs.zip
creating: endfbed/acedata/
inflating: endfb68/acedata/1@@1ENDFEE.ace
inflating: endfb68/acedata/18@255JEF311.ace

* Nuclear data directly integrated at image
level for testing, distribution and end-use

 Complete testing environment for devs of
code/data with real-time feedback

Reactor Phy urnup Calculat
-- Contact: rpent@vit. fi
rpent Monte Carlo code:

Ann. Nucl.

- Compiled May 18

- MPI Parallel calculation m not available

- OpenMP Parallel calculation mode not awailable

etry and m plotting not awvailable
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CPS system renewal

Gestion globale de la demande

Modernisation of CPS distribution tools =

« To develop an integrated platform that better serves
the needs of users and facilitate CPS internal work

Initialisation

« To handle adaptable workflows with various options, | [ dm 1
to cover all encountered cases, |IE, benchmarks, SAF | |
packages, IAEA requests, etc. L J

- To create user accounts including their request history - e

 To generate more secure download links, based on a i B
dedicated infrastructure 1| ()

« To introduce automated reporting workflows

« Current status: pre-specification, formalisation of
workflows and requirements : s

* Next steps: contracts for specification and ' e
architecture studies in late 2022 L

Récepgon

Téléchargement |——+) Fin

© 2022 Organisation for Economic Co-operation and Development
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NUCLEAR ENERGY AGENCY

Data Bank Nuclear Data Service (NDS)

L Responsible for compilation of nuclear reaction experimental data
for the international EXFOR database (since 1966).

O Continuing to deliver record numbers of new entries (600+ in
2021).

Hadrons and Nuclei

Q Co-ordination and technical support to the Joint Evaluated Fission
and Fusion (JEFF) nuclear data library (since 1981).

U Latest release SOTA “JEFF-3.3” with 80 authors in 36
organisations.

0 New JEFF mandate have already created the first complete
‘test’ file for JEFF-4.0, using modern evaluation methods.

O Developing tools for the compilation, visualisation and testing of
nuclear data, including resources used by clients for nuclear data s S
and code validation. .

U Java-based Nuclear Information System (JANIS).

U Since 2021, Data Bank staff have begun using an NEA-
hosted GitLab platform to integrate data development and
testing, with a plan to leverage the suite of NEA SCI-
developed benchmark databases and applications.
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Nuclear data: JEFF reform

0 12 newly established technical groups and a
project review group for the Co-ordination Group

O Significant increase in the engagement and quality
of the content of the meeting

Q Technical session Chairs brought energy and
insight, working closely with NEA Secretariat to
create technical agendas

Q 3x — 6x the technical presentations compared with
last 3 years of meetings

O 16 specific and Actions were raised, 13 Decisions
were taken [NEA/MBDAV/DOC(2021)16]

© 2022 Organisation for Economic Co-operation and Development
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JEFF technical engagement

0 New approach including technical focus groups with topical sessions:

1. Random files for uncertainty 23 Feb 2022
2. Special purpose libraries (e.g. activation) 8 Mar 2022

3. ‘Big 3’ and JEFF-4 roadmap 22 Mar 2022
4. Processing pipeline 31 May 2022
5. Fission yields and covariances 16 Jun 2022
6. Validation framework 22 Jun 2022
7. Comparison of REFIT-SAMMY-CONRAD TBD

8. General-purpose Covariances TBD

9. Dedicated iron evaluation and testing TBD

10. Pipeline HACKATHON TBD Sep 2022

U And adoption of GitLab-based workflows to manage the project, test the data in real time and directly
integrate it with computer codes within the CPS catalogue (see previous slides)

Pipeline MNeeds Jobs 8 Tests 0

&8 standardizati... &8 standardizat... & pre-processing ™, processing & postprocessing [T summarize

@ endf2c S @ stanef - @ checkr o @ njoy - @ openmc S @ recap o

© 2022 Organisation for Economic Co-operation and Development
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Nuclear data adjustment

Figure 5. Waterfall of the differences between the CIELO-2 (left) and CIELO-1
(right) evaluations in the simulation of the Jezebel bare plutonium sphere

benchmark (PMF1)
O Nuclear data take 1.005
differential measurements
+ semi-empirical models 1.004 - 2
as the starting position =
1.003 B
. =
O Integral measurements 1.002 g
are essential to giving 1.001 =
accurate results for real

applications 1 | CIELO-2

CIELO-1

0.999

O Adjustment occurs
explicitly (e.g. GLLS) or 0.998
implicitly within eval.

ETe)

UOISS1g

0997 |

Q There is no unique 0.996
solution — posteriors are
application specific

0.995
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GNDS (new ENDF) project

Objective: To create and maintain a modern international standard for the storage of
nuclear data ‘GNDS’

+ EG-GNDS formed as an official body to finalise the first specifications and create a process
for continual updates — first publication 2020

« NEW specifications 2.0 approved in May 2022 meeting!
* APIs and processing codes already out and open source (e.g. FUDGE, GIDI, more)

« Webinar hosted by NEA on GNDS-1.9, Chaired by NEA DG Magwood and Dr David Brown

with international panel
https://youtu.be/h9Byrkxr8LE

|

S cations
. for the Generalised Nuclear
) Database Structure
ion 1.9

GNDS version 1.9 (first publication) May 2020

ISBN 978-92-6490-197-1

342 page detailed technical specifications

[ DeT+ ] A U= LI || o0l 11 il i ] geci=11] 18]

@) 0ECD Lynea

With a policy brief for high-level/general audience

© 2022 Organisation for Economic Co-operation and Development
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NEA / NSC benchmark activities

‘ Working Party on Scientific Issues and 1

Uncertainty Analysis of
Reactor Systems (WPRS) J
[Ta sk Force Zero Power Reactors (ZPR)

~ l ™y 3 l ™ ¥ = ~ l’ Y ra ™y

EXPERT GROUPS, ] International Reactor | | " Expert Group on " Expert Group on
TECHNICAL Expfertﬁroup CLL Physics Experiments Solel il _ Reactor Core Thermal- Reactor Fuel
Physics of Reactor Technical Reactor System MUIti- Hydrauli d —  Parf

REVIEW GROUPS Systems(EGPRS) ecnnica Physics (EGMUP) Aydraulics an Fermormance

\ J \Review Group (IRPhE}. = J . Mechanics (EGTHM) | (EGRFP)

Shielding Integral e The International
Benchmark -)[ IRPRE Handbook ] | . MUP Handbook § Experimental International Fuel
COLLECTIONS Archive and b & H]r';e"ﬂlfll Performance
Database raulics xperiments (IFPE
OF DATA Systems database P (

{SINBAD)

Documentation

—

IRPhE Primary ]
(TIETHYS)

McMaster Core
FHR Thermal-
)l ROSTOVZ | MPCMIV I oyt Pellet Clad
UAM-LWR ,l UAM-LWR Henchmark ioracion
- - TVA-WE | - ] nteraction
BENCHMARKS P1 & P2 P3 LMER TH | Benchmark (PCMI)
UAM-SFR- 02
UAM-SFR- P3 renil g e | MOX
P18 P2 _"'HTGE. LF%L{%

NEA/NSC
WPRS-2022 benchmarks
@CEA Cadarache

© 2022 Organisation for Economic Co-operation and Development 14
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Benchmarks — collaboration

O New code and data containerised environments are N EA DB

natural support for education and training activities
Software

Nuclear Data

U Collaboration between NSC and DB on benchmarks to
standardise and simplify distribution and access rules

U Newly acquired code packages and upcoming releases
through DB will help support this initiative

O Area for engagement with members to help expand
access for more software packages to improve the
catalogue of potential simulation systems

O Pilot project will be selected in coming months with

WPRS to demonstrate educational benchmark outreach * S InF;UtPF”ebT”
ample Problems

o _ Webinars, Reports
O Categorisation and UI/X for non-delegate users required

to effectively filter for relevant information

© 2022 Organisation for Economic Co-operation and Development
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Benchmarks — categorisation effort

. m Benchmark Phase Body Reactor type Benchmark type Status License ‘Web-page
O NSC and DB Secretariat i I I I Lo B I H
h ave WO rke d to C I aSS I WPRS WPRS 2 WPRS ZPR Task Forg) WPRS Benchmaris T
fy Benchmprks

benchmark activities

Home Stop editing this list

Edit byStatus Dfasheat = Find an item 2

O Subset of content will be _
used for public-facing , i ND library
GitLab pages content to
direct users to relevant
materials

O  Users will be able to
access codes, data,
benchmarks and be
informed of relevant Welcome to the NEA Data Bank
training activities Gitl.ab platform

An online git es, data and benchmarks
s and related

0 Benchmark expert
engagement key to
content population

@ Use &, Collaborate B4 Give us Feedback &8 Contribute!

Search for, and request access to Request to join a non-open source Submit Bugs and issues found in the Submit new codes and data into the

© 2022 Organisation for Economic Co-operation and Development
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eLearning background

O Data Bank trainings have been held virtually for the past two years due to the pandemic

O In-person trainings are resuming this summer, some CPS trainings will be held online
even in the future, and in-person courses will continue to contain digital elements

Certification & Compliance

O With the new digital landscape, there Management
has been a need to find better long-
term solutions S
eManagemgnt
@Course Library

O NEA launched a new eLearning system
with Canvas LMS in April 2022

Common LMS
Functionality

O First pilot with OpenMC open source
Monte-Carlo code

© 2022 Organisation for Economic Co-operation and Development
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— OpenMC > Syllabus

OpertiE Course 2022
ODEI"IMC Jump to Today iz View Course Stream
Home

5] View Course Calendar
Assignments

O Easy implementation even with

Welcome to the inaugural NEA-hosted OpenMC Online Course!
() View Course Notifications

- - Discussions " o
short time frame (tool available sesson 1 = Aprl 25, 2022 oon
« Monte Carlo overview (15 min)
w di [e] MC (15 min) e 55i0n
less than two weeks before the e e I .
Files « Pincell model {1 hour) Apr 25 at 7am
= Break (15 min) il s
COU rse) Isvnabus - U::nrscs ::: Lattices (49 g? Build Settings Reports Moderate T * Return
Quizzes - Filter System and Tallies (3 —_—
BigBlueButton » Session 1 wrap-up - burnup units MWd/kg [Mega Watt days per kilogram)
. . Accredible Session 2 — April 24 years
O Course naturally defined with - sooncearaies i3 S
- Output and Post-processi B .
« Break (15 min)
module and syllabus tools to oo SN = Ly e
- Nuclear Data (1 hour) 1 Multiple Che o S

- Session 2 wrap-up
Session 3 — April 2]

«» Fixed source calculations |

structure content

Which normalization_mode should be used for openme.deplete Operator when running a 'fixed source’ simulation
2 O sourcerate

energy-deposition
« Variance reduction (45 mi

Q The course took place on Zoom o - K
and all course content was sevsion s rort 2l * ¢ NP
accessed through Canvas siyesni < RO,
« Break (15 min) 7 O e

- Small group exercises (1 b
+ Breakout rooms (30 min)
- Session 4 wrap-up

False

L]
- W@ E W

When running a depletion madel how do you Inform OpenMC that a material should be depleted?
© st Materialdepletable to True

O Assignments and reviews
conducted in the system
significantly increased engagement

Course Summarny
Date

Mon Apr 25, 2022

All materials in the simulatir ically deplets depl: mode

Tue Apr 26, 2022

Pass the material to the Integrator

Pass the material to the Operator

O Positive feedback from
participants and teachers — who
have asked for a repeat

E

- Multiple Answer 1 poi W@

The chain_filexml contains information an
The decay modes of each nuclide

@  The halflife of each nuclide

@  The gammaenergies emitted by decay

The cross section of absorption for each nuclide

© 2022 Organisation ic Co-operation and Development
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Q (Pilot) Accredible credential P
system will issue digital badges
for social media

Q Signin

Gynea

U Badges sharable e.g. with

LinkedIn with blockchain ol 4. Gevlilocale (/ Zm//é//m
verification : Jro’rd'a.n.STint‘h

Introduction to OpenMC

Q0 NEA catalogue of courses and - ( }/”l\
certificates

U Links to course, NEA and
provider (if requested) to provide
cachet, marketing and publicity

SHARE YOUR ACHIEVEMENT!

. onon -
QO Describing outcomes and

. . Sign in to access more options
exercises increases value ) i

Introduction to OpenMC

B SHARE POF @ BADGE @ EMAIL  </> EMBED @ HELP  MORE v

Jordan Smith OECD Nuclear Energy Agency
. . View All Credentials Issuer's Website More Credentials LEARN MORE ABOUT THE ISSUER

O Assignments and pass/fall Issuer Website >

integrated into Canvas before

. N . Recipients completed a 4-day training on the use of the OpenMC Monte-Carlo code (https://docs.openmc.org/) delivered

|Ssu|ng Credentlals through the OECD Nuclear Energy Agency. OpenMC

Introduction to OpenMC
ISSUED ON EXPIRES ON All OECD Nuclear Energy Agency

credentials

O Available in June 2022 (planned) horias, 2oz

SKILLS / KNOWLEDGE

Monte-Carlo simulation Neutronics Nuclear data processing OpenMC

© 2022 Organisation for Economic Co-operation and Development
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&) GitLab

Differential EXEOR
nuqlear |
experiments
Nuclear data Evaluated
development »| nuclear data
community —»| library (JEFF)

Tested codes
with data and
benchmarks

!

© 2022 Organisation for Economic Co-operation and Development
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Brief recap

1. Implementing new technology systems and transition projects onto these systems, to
support cross-unit and division interaction and to better engage with our service recipients.

2. Modernisation and improvement of CPS practices to support integration of services
previously focused on distribution.

3. Reforms to the JEFF project to strengthen the project-based elements of the group,
increase engagement across the NEA and stimulate technical contributions.

4. Engagement across datat+code developer communities with the NEA benchmarks to
save, disseminate and leverage for training the ‘code related content’ for benchmarks

5. Support education and training through eLearning to complement the return to physical
training events and better engage remote participants with mature, mixed-content systems.



BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

@) OECD Nuclear Energy Agency L) NEA

Thank you for your attention

6EE 600w O R
BIE GO N OT e S
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All NEA publications and institutional documentation available at
www.oecd-nea.org

00D
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