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Obtaining h5 cross section files

e Download compressed (tar) libraries from OpenMC.org

¢ Download individual isotopes using the openmc-data-downloader Python
package https://github.com/openmc-data-storage/openmc_data_downloader

® Process h5 files using the data repository https://github.com/openmc-dev/data

m Process ACE files using convert*.py scripts
m Process ENDF files using generate*.py scripts



Obtaining h5 cross section files

There are several ways of obtaining the cross section data in the h5
file format required for neutronics simulations.

Library Release Processe | Downloa | Download | Download ACE files Download ENDF Convert local ACE
d by d from from and convert HDF5 files and generate files
openmc. openmc- HDF5
org data-
downloader
CENDL 3.1 generate_cendl.py
3.2
ENDF/B VII.O LANL v convert_mcnp70.py
ENDF/B VI LANL v convert_mcnp71.py
ENDF/B VIL1 NNDC v v convert_nndc71.py generate_endf.py
ENDF/B VIIILO LANL v convert_lib80x.py
ENDF/B VIII.0 NNDC v
FENDL 2.1, 3.0, v (3.1d) convert_fendl.py
3.1a,3.1d
JENDL 4.0 generate_jendl.py
JEFF 3.2 v convert_jeff32.py
JEFF 33 v convert_jeff33.py
TENDL 2015, 2017, v (2019) convert_tendl.py
2019




OpenMC data repository

Python scripts

Permissive open source
license (MIT)

11 contributors

Storage and sharing
opportunity to avoid
reproducing the same
scripts

Useful for developers

Generate scripts require
NJOY install

PyPi package with pip
install on the horizon

& openmc-dev/data

<> Code @ Issues 5

¥ master -

9 paulromano Merge pull request #51 from Al-Pranto/cen

depletion

.gitignore
README.md
combine_libraries.py
convert_fendl.py
convert_jeff32.py
convert_jefi33.py
convert_lib80x.py
convert_mcnp70.py
convert_mcnp71.py
convert_nndc71.py
convert_tendl.py
convert_tendl_rand.py
generate_cend|.py
generate_endf.py
generate_jeff33.py
generate_jendl.py
make compton.py
make_stopping_powers.py

sample_sandy.py

P DO DD ODDEPD DO DODOEOEPODDODDEOEEP OO OGO

utils.py

¥ 56 branches
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Update conversion script for ENDF/B-VILO data from M...
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replaced Path(f) with f

Update JEFF 3.3 conversion script

Use ENDF80SaB2 when converting ENDF/B-VIIL.0 dat..

using __doc__ to describe all scripts
using __doc__ to describe all scripts
replaced Path(f) with f
review suggestion 10

fixes small syntax error
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Obtaining h5 cross sections - data repo

o E Xam p | e usa g e Of one Of git clone https://github.com/openmc-dev/data.git
the Python scripts

rt_fendl.py ——rel

g, extracting an

e This particular script
downloads 429MB of
compressed ACE and
ENDF files

e Extracts the files

e Processes the files into h5 |
file for use in OpenMC '

export OPENMC_CROSS_SEC



OpenMC.org

OpenMC

e https://openmc.orgincludesa | g —————
data section with downloads e

The data libraries listed here have been produced by the OpenMC development team and

. O ffi C i a | L i b ra ri e S are as complete as possible. HDF5 files are created by first processing source ENDF files
into ACE files and then using the openmc . data Python module to convert ACE data into

HDF5. The entire process is automated by the

] L A N L_ B a S e d D a t a L I b r' a rl e S calls NJOY under the hood to produce ACE files.

ENDF/B-VIIL1

m Other Lib '
e r I ra rl e S This library includes incident neutron, photoatomic, thermal scattering, and windowed

" @ multipole data. All ACE files were produced using NJOY 2016.44. Incident neutron data is
. D e I etl O n c h a I n S available at six temperatures: 250 K, 293.6 K, 600 K, 900 K, 1200 K, and 2500 K. Note
that elastic scattering cross sections are also available at 0 K and and can be used for

modeling resonance upscattering in heavy nuclides. Thermal scattering data is available at

v method which

the tabulated temperatures from the source ENDF files. Windowed multipole data can be
used to evaluate temperature-dependent cross sections at run-time.

Download: [.tar.xz]

ENDF/B-VIII.0

This library includes incident neutron, photoatomic, atomic relaxation, and thermal
scattering data from ENDF/B-VIILo. All ACE files were produced using NJOY 2016.59.
Incident neutron data is available at six temperatures: 250 K, 293.6 K, 600 K, 900 K, 1200
K, and 2500 K. Thermal scattering data is available at the tabulated temperatures from the
source ENDF files.

Downloads:

Lt

JEFF 3.3

This library includes incident neutron and thermal scattering data from JEFF 3.3. All ACE
files were produced using NJOY 2016.59. The photoatomic and atomic relaxation data
from ENDF/B-VIILo has also been included because JEFF 3.3 does not release its own
photoatomic or atomic relaxation sublibraries. Incident neutron data is available at six
temperatures: 250 K, 293.6 K, 600 K, 900 K, 1200 K, and 2500 K. Thermal scattering data
is available at the tabulated temperatures from the source ENDF files.

Note that the C13 and O17 cannot be processed by NJOY 2016.59 due to a bug in the
evaluations. These nuclides have been replaced by data from TENDL-2019 (the original

evaluations from JEFF 3.3 were taken from TENDL-2015).

Download: [.tar.xz]




OpenMC.org

e Nhttps://openmc.org includes a
data section with downloads

Official Libraries
LANL-Based Data Libraries
m Other Libraries

m Depletion chains

e OpenMC documentation pages
includes information on the
nuclear data interface
https://docs.openmc.org

Okt

+ Python A

Python API

Users are stronghy encouraged (o se the Python APl to generate

OpenMC

Official Data Libraries

The data libraries listed here have been produced by the OpenMC development team and

OpenMC

Depletion Chains

In order to perform depletion analysis using the OpenMC depletion module, a

Ty piation ofthe doplobiopn chotn ponat be o d Thiccloin d 1k

OpenMC

LANL-Based Data Libraries
ENDF/B-VIIL.o

OpenMC

Other Data Libraries
JEFF 3.2

This library was produced by converting ACE files generated by NEA. It includes incident
neutron data as well as thermal scattering data for 10 different compounds. Incident
neutron data is available at 12 temperatures: 293 K, 300 K, 400 K, 500 K, 600 K, 700 K,
800 K, 900 K, 1000 K, 1200 K, 1500 K, and 2500 K.

Note: This particular library requires that you use HDF5 1.10+ when building OpenMC.

Download: [.tar.xz]

JEFF 3.3

This library was produced by converting ACE files generated by NEA. It includes incident
neutron data as well as thermal scattering data for 21 different compounds. Incident
neutron data is available at 6 temperatures: 293.6 K, 600 K, goo K, 1200 K, 1500 K, and

1800 K.

Download: [.tar.xz]




Obtaining h5 cross sections - OpenMC.org

e Downloads can be scripted using wget

e The h5 files can be used in simulations once the
OPENMC_CROSS_SECTION environmental variable has been set




Obtaining h5 cross sections - OpenMC.org

&« C © & htt openmc.discourse.group - @ o ¥y In @O @

Do you want live notifications when people reply to your posts? Enable Notifications b 4
all categories » ‘ Latest New (3) Top <+ New Topic
Category Topics

User Support 765

General questions about compiling/installing, using, and troubleshooting OpenMC

Development 3

Discuss development topics, whether for core contributions or private R&D

New ldeas 6

Discuss feature requests and other ideas for the code

Validation and Verification 6

Discussion on results of V&V studies, cross-code comparisons, benchmarking, etc.

Announcements 17

Announcements about events, publications, and releases

Site Feedback 2

Discussion about this site, its organization, how it works, and how we can improve it.



enMC Docker image production

e OpenMC automatically produces a new docker
image with every code merge

e Github Actions is used to build the docker
image and upload it to Dockerhub

Pull requests Issues Marketplace Explore

& openme-dev/ openme Cwaxh - 70 i Unstar 308 o Fok 284
Cade lssues 197 | Pull requests 14 &) Actions Projects 1 Wik Sesurity Insights
Workflows dockerhub-publish-develop
All warkdion oy *‘dockerhub‘ Q, openmc Explore Pricing  Signin
% Cl N
o 51 workilow runs Event-  Smmws-  Branch-  Actor-
Ry dockerhub-publish-deve
@ Merge pull request #1784 from gridiey/ref..
Ry dockerhub-publish-latest dockerhub-publish-develop #2 i develop
e openmc/openmc % L puls 940
Ry dockerhub-publish-lab
R dockrhub-publish-rolea. © Merge pull request #1793 from openme-d... st By openmc * Updated 3 days ago
s - o ' o4 push ove.
N “ The OpenMC particle transport code (https:/github.com/openmec-dev/openme) on Ubuntu 18.04.
Qg dackerhub-publish-relea.
@ Merge pull request #1792 from gridley/pr...
dockerhub-publish-develop o Lot
© Merge pull request #1759 from shikhardl... 55 Overview Tags
dockerhub-publish-develop 45 t $76074 | d develop T e
p— &
@ Merge pull request #1764 from |tramm/se...
- publigh-develop 847: Commit efa1gs pushes  Gevelap Docker Pull Command
pas
This image Includes a fully-installed version of OpenMC v0.10.0 with MPICH and parallel HDF5 in the fopt/opennc
© Merge pull request #1782 from gridley/ad... directory. The image includes Python 3 with all of the Python pre-requisites (NUmPy, SciPy, Pandas, etc.). The ety il
¥ ¥ ek B . develop ocker pu. o
dockerinf-puir-devalon b NJOY2016 codebase Is also Installed In the fopt/ni0vze1s directory to support full functionality and testing of the
openmc.data Python package. The publicly avallable nuclear data libraries necessary to run OpenMC's test suite -
© Merge pull request #1785 from paulroma... including NNDC and WMP cross sections —- are inthe Jopt/opennc/data directory, and the corresponding
dock ablish-develop #4: t 9708010 pau develop
. SEEn Sl OPENMC_CROSS_SECTIONS and OPENMC_MULTIPOLE_LIBRARY environment variables are initialized. Owner
@ Merge pull request #1776 from paulroma... N N ’
dockerhub-publish-develop #.44: neg  develop g o : profile openmc

1 wex




penMC Docker image production

® OpenMC automatically produces a new docker
image with every code merge

e Github Actions is used to build the docker
image and upload it to Dockerhub

Pull requests Issues Marketplace Explore

& openmec-dev/ openme Owaxh - 70 W Unstar 208 o Fork 284
Code Issues 117 I Pull requests 14 & Actions Projects 1 Wiki Seeurity Insights
Workflows

All warkllows

T o

51 workflow runs Event~  Status-  Branch-

Ry dockerhub-publish-deve.
© Merge pull request #1784 from gridieyirer...
2, dockerhub-publish-latest dockerhub-publish-develop 851: Commit 868173 pushed  dEvelop

g dackerhub-publish-lates...

% dockerhub-publish-relea.

@ Merge pull request #1793 from openme-d...

i develop
Qg dockerhub-publish-relea.
@ Merge pull request #1792 from gridleylpr...
dockerhub-publish-develop 845 . develop
© Merge pull request #1759 from shikharal...
dockerhub-publish-develop #4s: Commi: f57 od  develop
harpe
@ Merge pull request #1764 from jtramm/se...
b-publish-develop o vt efiares pushed  develor
© Merge pull request #1782 from gridley/ad...
dockerhub-publish-develop 845 Commi 845010 pushes  develop
Y pauomang
@ Merge pull request #1785 from paulroma... 57 days oo
dockerhub-publish-develop 845 Commit 5738012 pushe develop -
@ 12m 572
© Merge pull request #1776 from paulroma... o
dockerhub-publish-develop 844: Commit 3674601 pushed  d€VE10p B
oy (& ram 22¢

Actor -

*dockerhub Q, openmc Explore  Pricing  Signin

openmc/openmc % & puls 340
By openmc + Updated 3 days ago
The OpenMC particle transport code (https://github.com/openmc-dev/openmc) on Ubuntu 18.04.

Overview Tags

Docker Pull Command
This image includes a fully-installed version of OpenMC v0.10.0 with MPICH and parallel HDF5 in the /ept/opennc
directory. The image includes Python 3 with all of the Python pre-requisites (NumPy, SciPy, Pandas, etc.). The

docker pull openm
NJOY2016 codebase Is also Installed Inthe jopt/Ni0v2816 directory to support full functionality and testing of the

penmc

opennc.data Python package. The publicly avallable nuclear data librarles necessary to run OpenMC's test sulte —
including NNDC and WMP cross sections - are In the fopt/opennc/data directory, and the cerresponding

OPENMC_CROSS_SECTIONS and OPENMC_MULTIPOLE_LIBRARY environment varlables are initialized. Owner

profile openme

https://github.com/openmc-dev/openmc/actions

https://hub.docker.com/r/openmc/openmc




Data storage repo - processing

Contains repository for the openmc-data-
downloader Python package.

Contains separate repositories for each

library release

Repositories can be templated

Open source, permissively licensed (MIT)
https://github.com/openmc-data-storage

Y

Pull requests Issues Marketplace Explore

openmc-data-storage

] Repositories 5 (@ Packages A People 2 A Teams ['] Projects

Q. Find a repository.. Type ~ Language ~

openmc_data_downloader

Download cross section h5 files for use in OpenMC

@Python SEMT %o 9o (@o 30 Updated 2 hoursago

JEFF-3.2

Nuclear data from the JEFF-3.3 library process in the OpenMC h5 file format
@ Dockerfile  EBEMIT %0 yo @ 0 §90 Updated 11 hours ago

FENDL-3.1d
Nuclear data from the FENDL-3.1d library processed in the OpenMC h5 file
format

@ Dockerfile EBEMIT %o 90 (Do [0 Updated yesterday

ENDF-B-VIl.1-NNDC
Nuclear data from the ENDF-B-VII.1 NNDC library processed in the OpenMC h5
file format

®Dockerfle B MIT %o 90 (@0 90 Updated 4 days ago

TENDL-2019
Nuclear data from the TENDL 2019 library processed in the OpenMC h5 file

format

@ Dockerfile & MIT %0 %0 (Do [0 Updated 4 days ago

%1 Settings

Sort »




Data storage repo - enviroment

4 Lines

& |+ 02 © + .’

Use of the openmc/openmc-dev image
this contains NJOY as well \

Addition of the openmc-data
repo to the base image —

Copying test suite/

See environmental variable




Data storage repo - processing

4 Lines 40 Lines

& + o

Github actions (CI) build and run
the new docker image

|

The new docker image is then
run externally with a shared
volume mount

Github action (Cl) then commits
the new h5 files from the share ‘
folder to the repository - hub on: ${{ rets.( }}




Data storage repo - testing

4 Lines 40 Lines 39 Lines

T

Each h5 cross section
file is then used in an
OpenMC simulation

TestHbFilesInSimulations (unittest.TestC

Testing the h5 file
produced has
converted successfully
and does not cause
errors during usage




Data storage repo - storage

4 Lines 40 Lines 39 Lines

&y + +.’=

i“»(‘ actions-user Added readme with repo name (bot commit) 82af7es 1 hourago {0 History

. . . [ Ag107.h5 Added readme with repo name (bot commit) 1 hour ago
G I ga byte S Of h 5 fl | e S e a c h W It h [ Ag109.hs Added readme with repo name (bot commit) 1 hour ago
. . M AI27.h5 Added readme with repo name (bot commit) 1 hour ago

th e I r OW n U R L e n d p O I nt ™ Ar3g.hs Added readme with repo name (bot commit) 1 hour ago

[ Ar3s.hs Added readme with repo name (bot commit) 1 hour ago

[ Ard0.h5 Added readme with repo name (bot commit) 1 hour ago

[y Au197.h5 Added readme with repo name (bot commit) 1 hour ago

[ B10.hS Added readme with repo name (bot commit) 1 hour ago

M B11hs Added readme with repo name (bot commit) 1 hour ago

[ Bal30.h5 Added readme with repo name (bot commit) 1 hour ago

h tt p S . //g it h u b c O m /O p e n m C_ [ Bal32.hs Added readme with repo name (bot commit) 1 hour ago
) ' [ Bal34.hs Added readme with repo name (bot commit) 1 hour ago

d a ta - Sto ra e/ F E N D L_ 3 1 d /b | O b [ Ba135.hs Added readme with repo name (bot commit) 1 hour ago
g ¢ [ Bai3shs Added readme with repo name (bot commit) 1 hour ago

/ m a i n/ h 5 fi I e S/n e utro n [ Bal37.h5 Added readme with repo name (bot commit) 1 hour ago

— [ Bati3s.hs Added readme with repo name (bot commit) 1 hour ago

/A 1 O 7 h 5 ‘? - [ Beghs Added readme with repo name (bot commit) 1 hour ago

g L L ra W - t r u e [ Bi209.h5 Added readme with repo name (bot commit) 1 hour ago

M Br79.hs Added readme with repo name (bot commit) 1 hour ago

[ Br81.hs Added readme with repo name (bot commit) 1 hour ago




Data storage repo - openmc-data-downloader

Ea Sy to i n Sta I I Pyth O n pa C ka ge Se mp tc Pull requests Issues Marketplace Explore

& openmc-data-storage / openmc_data_downloader © Unwatch ~
<> Code D Issues I Pull requests ») Actions Projects L Wiki Security
¥ main - ¥ 1branch ©0tags Go to file Add file ~ ¥ Code ~
@ Shimwell bump version v b82f5da 2 hoursago &) 43 commits

github/workflows corrected docker tag name 2 days agc
openmc_data_downloader using - and . in library names instead of 17 hours ago
tests using - and . in library names instead of 17 hours ago
[ .gitignore added openmc files xml h5 2 days ago
[ Dockerfile using python setup instead of pip 2 days ago
[ LICENSE Initial commit 4 days ag
[ README.md using - and . in library names instead of 17 hou
[y requirements.txt added ability to read materials.xml file
[ run_tests.sh added ci for tests and enviroment 2 days ago
(] setup.py bump version 2 hours ago
README.md V4

) Upload Python Package |passing | pyp! V0:0:10

OpenMC data downloader

A Python package for downloading preprocessed cross section data in the h5 file format for
use with OpenMC.

This package allows you to download a fully reproducable composite nuclear data library with
one command.

There are several methods of obtaining complete data libraries for use with OpenMC, for
example:

Translation from user instructions to a
list of h5 files to download

® OpenMC.org has entrie libraries downloadable as compressed files
® OpenMC data repository scripts has scripts for automatically downloading ACE and ENDF

https://github.com/openmc-data-storage/openmc_data_downloader



Data storage repo - openmc-data-downloader

Command Iine Usage openmc_data_downloader —-help

(base) jshim@jshim-desktop:~$ openmc_data_downloader --help
usage: openmc_data_downloader [-h] -1 [{ENDFB-7.1-NNDC,TENDL-2019,FENDL-3.1d} [{ENDFB-7.1-NNDC,TENDL-2019,FENDL-3.1d} ...]] [-i [ISOTOPES [ISOTOPES ...]]1]
[-e [ELEMENTS [ELEMENTS ...]]] [-m [MATERIALS_XML [MATERIALS_XML ...]]] [-d DESTINATION]

optional arguments:
-h, --help show this help message and exit
-1 [{ENDFB-7.1-NNDC,TENDL-2019,FENDL-3.1d} [{ENDFB-7.1-NNDC,TENDL-2019,FENDL-3.1d} ...]], --libraries [{ENDFB-7.1-NNDC,TENDL-2019,FENDL-3.1d} [{ENDFB-7.1-NN
DC,TENDL-2019,FENDL-3.1d} ...]]
The nuclear data libraries to search through when searching for cross sections. Multiple libaries are acceptable and will be
preferentially utilised in the order provided
-1 [ISOTOPES [ISOTOPES ...]], --isotopes [ISOTOPES [ISOTOPES ...]]
The isotopes to download
-e [ELEMENTS [ELEMENTS ...]], --elements [ELEMENTS [ELEMENTS ...]]
The elements to download
-m [MATERIALS_XML [MATERIALS_XML ...]], --materials_xml [MATERIALS_XML [MATERIALS_XML ...]]
The filename of the materials.xml file to provide cross sections for
-d DESTINATION, --destination DESTINATION
Directory to create new library in




Data storage repo - openmc-data-downloader

openmc_data downloader -1 FENDL-3.1d -1 Li6 i
openmc_data_ ﬂ ‘ : Downloads one isotope

openmc_data_downloader -1 TENDL-2019 —-i Li6 Li7 Downloads two ISOtOpes

openmc_data_downloader -1 TENDL-2019 -e ' Down | 0Oa d S onee | eme nt

openmc_data_downloader -1 TENDL-2019 -e Li Si Na Downloads tWO elements

openmc_data_downloader -1 ENDFB-7.1-NNDC -i Be9 -d my_h5_files Downloads to a directory

Downloads a combination
of elements and isotopes

openmc_data_downloader -1 TENDL-2019 -e Li Si Na -1 Feb6 U235

Downloads all isotopes
in @ materials.xml file

openmc_data_downloader -1 TENDL-2019 -m materials.xml

Downloads isotopes
with library preference

openmc_data_downloader -1 FENDL-3.1d TENDL-2019% —-i Li6 U235




Just in time library generator

import C
import openmc_data_downloader as odd Extra anort

matl

matl.add_e 5 4.2, percent type | .
matl.add_e er i 5.8, percent_type : Material
matl.s 3

mats

Download h5 cross section files for the
materials, accepts lists or individual items

Resulting download of h5 files and setting of Re-running the same Python script and h5
OPENMC_CROSS_SECTIONS environmental varible downloading can be skipped as they already exist

(base) jshim@jshim-desktop:~$ python iaea_example.py (base) jshim@jshim-desktop:~$ python iaea_example.py

Searching libraries with the following priority {'FENDL-3.1d': Searching libraries with the following priority {'FENDL-3.1d':
Isotopes found matching library requirements 180 found matching library requirements 180

Isotopes found matching isotope requirements 18 found matching isotope requirements 18

Isotopes found matching all requirements 6 found matching all requirements 6

Downloading FENDL-3.1d_Li6.h5... ippi FENDL-3.1d Li6.h5, already downloaded

Downloading FENDL-3.1d_Li7.h5... ippi FENDL-3.1d_L1i7.h5, already downloaded

Downloading FENDL-3.1d_Pb2064.h5... ippi FENDL-3.1d_Pb204.h5, already downloaded

Downloading FENDL-3.1d_Pb206.h5... ippi FENDL-3.1d Pb206.h5, already downloaded

Downloading FENDL-3.1d_Pb207.h5... ippi FENDL-3.1d_Pb2067.h5, already downloaded

Downloading FENDL-3.1d_Pb268.hS5.. ippi FENDL-3.1d_Pb208.h5, already downloaded
/home/jshim/cross_sections.xml wrltten

setting OPENMC_CROSS_SECTIONS /home/jshim/cross_sections.xml setting OPENMC CROSS SECTIONS /home/jshim/cross_sections.xml




Just in time library generator - in simulation

(base) jshim@jshim-desktop:~$ python iaea_example.py
j_mport openmc Searching libraries with the following priority {'FENDL-3.1d': 1}
) . Isotopes found matching library requirements 1880
import openmc_data downloader as odd Extra II'T’IpOI’t Isotopes found matching isotope requirements 18
Isotopes found matching all requirements 6
Downloading FENDL-3.1d_Li6.h5...
. . . Downleading FENDL-3.1d_Li7.h5...
matl = openmc.Material (1, "breeder mat") Materials Er R RN N
— FENDL-3.1d_Pb286.h5S...
matl.add element ('Pb', 84.2, percent_ type='ao ing FENDL-3.1d_Pb207.hS. ..

. FENDL-3.1d_Pb2@88.hS...
matl. add_element ( 'Li" ¥ 15. 8, percent_typez 'ao /home/jshim/cross_sections.xml written
g = setting OPENMC_CROSS_SECTIONS fhome/jshim/cross_sections.xml
matl.set_density('g/cm3', 11.3) REHHHERKEERYHKS

. HRBHIREHRHBHRRSHIREHRRLHKR%%
mats = openmc.Materia ls([matl]) K KKK B AL NK LKL LHKHLNY
T TR R e e YR
0 0 0 2 0 96962 0 4 060 4 4 0 0 6 0 0 96 0 9 26 95 96 96 9 6 0 96 96 96 46 96
00 0 96 0 06 2 0 90 06 06 00 M 6 06 6 I 2 JE T M M I I M AT MM
outer_surface = openmc.Sphere (r=500, boundary_ type='wvac R
. 9596 96 3656 96.96 95 96 36.96 96 9695 95 %6 56 5 %6 36 56 %5 96 %
celll = openmc.Cell (region=-outer_surface) HEBEH RS ERE Y NI KKK KKK
s HUSEREERR RIS 696 96 96 96 55 96 96 96 96 96 96 96 96 9605 X 26 %6 J M 0%
ce l l l - ﬁl l = ma‘t l BESHREERRRERTTERRRT 9095969 99695 %6 M 30 5 X X % 9 K6 X W M I
s . HRUBHRARHA SRR B AR Y HREENHRRXIRRREENIXRERLARR
universe = openmc.Universe (cells=[celll]) Loty

geom = openmc.Geometry (universe) " FRRANAKNRANAIN
HuRuHnHn 65696 96969696 369696 % 36 76 % K 9656
REHBAHRAHBRHHBHRRRBERH FHIHIHHN NI IH KNI
HuRhuniRRginiunniang 969696 9696 96 96 696 36 6 36 K 06 96 %6
S etti ngs RERRBHBRABRRRERRRY 96969696 9696 96 96 9696 36 3696 96 36 96 56

sett = openmc.Settings ()
sett.batches = 100
sett.particles = 500
sett.run _mode = 'fixed so

HERAHBBHBRURBRY 969676696965 %6 %6 %6 K Ke e X 06
HARRAARRARNR 96596 9696 96 96.96 96 96 96 %6 96 3696
HURHBRHET 62656665636 %656 26 969656 56
969656596 676 %6965 %

| The OpenMC Monte Carlo Code
Copyright | 2011-2020 MIT and OpenMC contributors
. License | https://docs.openmc.org/en/flatest/license.html
spource = Openmc .Source () P0|nt SOU rce Version | ©.12.1-dev
Git SHA1 | f952fag9cbcdfoofs585f42cc605dar6fened4bqar
|
|

source.space = openmc.stats.Point ((0, 0, 0)) ooanual b/ Tine | 2021-03-15 13:52:66
penM reads

source.angle = openmc.stats.Isotropic/|()
Reading settings XML file...

source.energy = openmc.stats.Discrete([l4e6], [1]) Reading cross sections XML file...
Reading materials XML file...
sett.source = source Reading geometry XML file...
Reading Pb204 from fhome/jshim/FENDL-3.1d_Pb204.h5
Reading Pb206 from fhome/jshim/FENDL-3.1d_Pb266.h5
. . ) . Download h5 Reading Pb207 from /home/jshim/FENDL-3.1d_Pb207.h5
odd. just_in_time_library_generator ( . Reading Pb268 from [home/jshim/FENDL-3.1d_Pb208.h5
K i , N a a1 Cross Sect|0n Reading Li6 from /home/jshim/FENDL-3.1d_Li6.h5
libraries='FENDL-3.1d', Reading Li7 from /home/jshim/FENDL-3.1d_Li7.h5
. i Minimum neutron data temperature: 300.0 K
materials=matl fIIeS for the Maximum neutron data temperature: 300.0 K
. Reading tallies XML file...
materlals Preparing distributed cell instances...
Writing summary.h5 file...
Maximum neutron transport energy: 200000000.0 eV for Pb2e4

model = openmc. model .Model (geom, mats, sett) Run the FIXED SOURCE TRANSPORT SIMULATION

model . run () Simulating batch 1

SlmUIat|0n Simulating batch 2




Scale using repository templates

Less time spent making a
repo for new nuclear data

~ 1 min human time

Architecture +
customization = new
nuclear data repo

Live demo




Building blocks

OpenMC Python API

\ IncidentNeutron, from_endf and from_ace

+URL endpoints for ACE and ENDF libraries

Openmc-dev data repository

convert*.py and generate*.py
+ Run commands and containerized enviroment

Automated processing and

testing via Cli
docker build, docker run and pytest
+URL end points for h5 files and libraries

Downloading of reproducible
collections of isotopes



There are several methods of obtaining the h5 cross section files
needed to run OpenMC simulations.

Each method has a specific use case.

e OpenMC.org - GUI, script, entire libraries, h5 data
e OpenMC-dev data repo - scripts for processing libraries
e openmc-data-downloader - reproducible mixed micro libraries

Future work

e Ability to specify particle type to allow photons
e Ability to specify temperature



