NUCLEAR CRITICALITY SAFETY PROGRAM
(NCSP)

FY2024 3 QUARTER REPORTS



NCSP Element and Subtask: AM4
M&O Contractor Name: BNL

Point of Contact Name: Gustavo Nobre
Point of Contact Phone: 631-344-5205

Reference: DP0909010
Date of Report: July, 2024

BUDGET
BNL FY24 AM4 1.Carryover into FY 2024 = $ 70,024
2.Approved FY 2024 Budget = $ 70,125
160 3.Total FY 2024 Budget w/Carryover: S 140,149
4.Actual spending for 15t Quarter FY 2024 = $ 32,972
* . * ® ® ¢ = = - - 5.Actual spending for 2" Quarter FY 2024 = $ 9,299
L 4 Approved BUdQet /-/ 6.Actual spending for 3 Quarter FY 2024 = $ 77.751
% Planned Spend!ng : a : 7.Actual spending for 4™ Quarter FY 2024 = $
107 4 Actual Cumulative Cost / / 8.Projected carryover into FY 2025 = $7,007
NOTE: Include commitments as part of spending
53
0 =

Oct Nov Dec Jan Feb Mar Apr May June Jul Aug Sep

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete - On Schedule -

Behind Schedule Missed Milestone -

QUARTER

TASK

STATUS

ISSUES/PATH FORWARD

Q1

Provide a status report on generating a draft
document defining the TNSL code or software
interface in the NCSP Quarterly Progress Report.
(AM4)

Using Zr as a test case, we began examining the approximations
underlying the URR probability table method using the underlying
cross section probability distribution. We also began examining how




to perform a unified RRR-URR-Fast region evaluation consistent with
the underlying cross section probability distribution.

Q2

Provide a status report on generating a draft Investigation of methods and approximations for the URR have
document defining the TNSL code or software continued and a publication is being planned.
interface in the NCSP Quarterly Progress Report.

Q3

Members of the AM4 task continue work testing the probability table
treatment for the URR.

Provide a status report on generating a draft
document defining the TNSL code or software
interface in the NCSP Quarterly Progress Report.
(AM4)

[ ]
(AMA4)
[ ]

Q4

Provide a status report on generating a draft
document defining the TNSL code or software
interface in the NCSP Quarterly Progress Report.
(AMA4)

ACCOMPLISHMENTS

e AMA4 - Thermal Scattering and Self-Shielding in GNDS/FUDGE

o Collaborating with LLNL on a future FUDGE release

o Members of the AM4 task continue work testing the probability table treatment for the URR.

o D.Brown presented preliminary results indicating the severe deficiencies of the Levitt approximation and, by extension, the URR probability
table method during the WPEC Subgroup 51 meeting (D. Brown, “Tests of the probability table method for unresolved resonances”, WPEC
Subgroup 51 (2024), NEA HQ Boulogne-Billancourt, France.)

PUBLICATIONS

Any publications that have

Completed your institution’s review cycle during the quarter
AND
Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference

Example:

Author, "Title", LA-UR-18-27731, October 1, 2019
Q1
Q2

Q3



mailto:henleym@ornl.gov

NCSP Element and Subtask: AM1, 2, 3,5

M&O Contractor Name: LANL

Point of Contact Name: Joetta Goda/Bob Little

Point of Contact Phone: 505-667-2812/505-665-3487

Reference: DP0909010
Date of Report: July 12, 2024

BUDGET
$1,800,000 - 1.Carryover into FY 2024 = $100,000
2.Approved FY 2024 Budget = $1,435,000
$1,600,000 - 3.Total FY 2024 Budget w/Carryover = $1,535,000
- - iﬂ - 4.Actual spending for 15t Quarter FY 2024 = $300,672
$1,400,000 - plus commitments of $79,987 for total of $380,660
-E-Approved BUdget 5.Actual spending for 2" Quarter FY 2024 = $379,709
$1,200,000 - =o=Planned spendin plus commitments of $79,987 for total of $459,696.
P g YTD spending is $680,381 plus $79,987 equals
$1,000,000 - Costs $760,368.
$800,000 - 6.Actual spending for 3 Quarter FY 2024 = $374,558
’ =xé=Cost+comm plus commitments of $57,991 for total of $432,549.
$600,000 - YTD spending is $1,054,939 plus $57,991 equals
$1,112,930.
$400,000 - 7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025 =$
$200,000 - NOTE: Include commitments as part of spending
SO T T T T T T T T T T T 1
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete -

On Schedule -

Behind Schedule

Missed Milestone -

analytical methods collaborations (AM1)

QUARTER | TASK STATUS ISSUES/PATH FORWARD
Q1 Provide a status report on MCNP6 user support (AM1)
Qi1 Provide a status report on LANL participation in US and International




Q1 Provide a status report on ENDF/B-VIII.1 nuclear data and covariance

data testing activities (AM1) -
Q1 Provide a status report on summer intern work activities (AM1)
Q1 Provide a status report on NJOY maintenance and user support

activities (AM2) -
Q1 Provide a status report on LANL participation in US and International

analytical methods collaborations (AM2) -
Q1 Provide a status report on Adaptive-in-temperature Method for fast

on-the-fly Sampling of Thermal Neutron Scattering Data in MCNP6 -

activities (AM3)
Q1 Provide a status report on LANL participation in proposed

benchmark intercomparison study (AM5) -
Q2 Provide a status report on MCNP6 user support (AM1)
Q2 Provide a status report on LANL participation in US and International

analytical methods collaborations (AM1) -
Q2 Provide a status report on ENDF/B-VIII.1 nuclear data and covariance

data testing activities (AM1) -
Q2 Provide a status report on MCNP6 and Whisper progress activities

o -
Q2 Provide a status report on MCNP 6.3.1 updates and

verification/validation results (AM1) -
Q2 Provide a status report on NJOY maintenance and user support

activities (AM2) -
Q2 Provide a status report on LANL participation in US and International

analytical methods collaborations (AM2) -
Q2 Provide a status report on Adaptive-in-temperature Method for fast

on-the-fly Sampling of Thermal Neutron Scattering Data in MCNP6
activities (AM3)




Q2 Test on-the-fly temperature dependent S(alpha, beta) scattering
with the new data fields for Be and O in BeO using MCNP6 and -
deliver the new data files to LANL (AM3)
Q2 Provide a status report on LANL participation in proposed
benchmark intercomparison study (AM5) -
Q3 Provide a status report on MCNP6 user support (AM1)
Q3 Provide a status report on LANL participation in US and International
analytical methods collaborations (AM1) -
Q3 Provide a status report on ENDF/B-VIII.1 nuclear data and covariance
data testing activities (AM1) -
Q3 Provide MCNP6 Criticality training course (AM1)
Q3 Provide status report on the integration of MCNP V&V, Whisper, and
LABS benchmark suite. (AM1) -
Q3 Provide a status report on NJOY maintenance and user support
activities (AM2) -
Q3 Provide a status report on LANL participation in US and International
analytical methods collaborations (AM2) -
Q3 Provide a status report on Adaptive-in-temperature Method for fast
on-the-fly Sampling of Thermal Neutron Scattering Data in MCNP6 -
activities (AM3)
Q3 Provide a status report on LANL participation in proposed
benchmark intercomparison study (AM5) -
Q4 Provide a status report on MCNP6 user support (AM1)
Q4 Provide a status report on LANL participation in US and International
analytical methods collaborations (AM1)
Q4 Provide a status report on ENDF/B-VIII.1 nuclear data and covariance
data testing activities (AM1)
Q4 Provide a report on the impact of the available temperature
treatments within the thermal neutron scattering and resolved
resonance regions (AM1)
Q4 Provide a report on Whisper 2.0 updates (AM1)




Q4

Provide a status report on NJOY maintenance and user support
activities (AM2)

Q4

Provide a status report on LANL participation in US and International
analytical methods collaborations (AM2)

Q4

Update the resonance reconstruction library to process EDA
resonance parameters (which requires the use of the general R-
matrix formalism in combination with relativistic kinematics) and
create a comprehensive test suite (AM2)

Q4

Start the development work of a covariance processing component
for a modernized NJOY and demonstrate initial capabilities: reading
covariance data from ENDF files, perform basic covariance testing,
conversion of covariance matrices to and from uncertainties and
correlation matrices (AM2)

Q4

Provide a status report on Adaptive-in-temperature Method for fast
on-the-fly Sampling of Thermal Neutron Scattering Data in MCNP6
activities (AM3)

Q4

Provide a final report for the project. (AM3)

Qa4

Provide a status report on LANL participation in proposed
benchmark intercomparison study (AM5)

ACCOMPLISHMENTS

e AM1 - MCNP® Maintenance and Support, Uncertainty Analysis Development, and Modernization

o Education
= Mentoring of new staff, postdoc, and students within the Monte Carlo Codes group.
=  Five MCNP6 classes taught at LANL, Y-12, and online with 126 total students. Two classes dedicated to criticality
calculations (1 at Y-12, 1 at LANL). See separate summary of MCNP classes for full breakdown of classes and
attendance information.
o R&D Work
= Attended and presented at the International Conference on Physics of Reactors (PHYSOR 2024) in San Francisco, CA,
April 21-24, 2024.
e Presented a workshop entitled “MCNP6® New Features and Improvements for Reactor Physics Applications.”
Provided in the publications section as LA-UR-24-23469.
e Presented a paper entitled “Analytic Sensitivity Coefficients for General Multigroup Infinite Medium k-
Eigenvalue Problems.” Provided in the publications section as LA-UR-24-23818.
=  Preparing for the upcoming MCNP6.3.1 release. This includes finalizing all code changes, updating documentation,
and performing testing.
e Completed the updated MCNP6.3.1 Theory & User manual. Provided in the publications section as LA-UR-24-
24602.




e Completed and merged the last few bug fixes, unrelated to core criticality safety calculations.

e  Working on hunting down various V&V differences found between MCNP6.3.0 and MCNP6.3.1. There are no
significant differences in k-eigenvalue calculations.

e Updates to the build guide, release notes, V&V report, and website are all in progress.

= Created a python script to translate MCNP particle track information for visualization in ParaView.

e Based on new MCNP6.3 HDF5 PTRAC capability

e A ~20 line Python script formats data from PTRAC for ParaView in seconds

e See ParaView image below of a criticality class example visualizing source particles, collision sites, secondary
particle production, and termination locations. The black points in all plots are the particle surface crossing
events, essentially providing a way to visualize standard MCNP CSG geometry in 3D.
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=  Working on a refactor of our Verification and Validation Python framework
e Updated the command line interface to allow for arguments to be provided via a JSON file
e Put the new interface into its own git repository and made it installable via the Python package manager, Pip
e Separated the various suite input decks into a git repository separate from the Python framework, which is
pursuant to incorporating more general sets of input decks
= Developing test cases for Brian Kiedrowski’s Whisper patch for computing similarity coefficients that account for
benchmark correlations
= Developed analytic and semi-analytic benchmarks for verifying MCNP flux tallies and sensitivity coefficients. This
includes
e an analytic benchmark for slowing down in hydrogen,
e asemi-analytic benchmark for slowing down in heavy moderators, and
e asemi-analytic benchmark for spatial transport in one-dimensional spherical coordinates.
= The Whisper open-source release is pending LANL Feynman Center for Innovation (FCI) approval. FCl has raised some
concerns on licensing Whisper as open-source after having been released alongside MCNP6 through RSICC. We are
iterating with FCl to find the best path forward; once approved the code will be made available on GitHub.
e Update: There are no further updates from FCl since the FY23 Q4 report.
o MCNP Support and Maintenance
=  Preparing for the 2024 MCNP User Symposium, scheduled for August 19-22. Two hundred people are currently
registered.
=  Continuous MCNP public website updates posted online.
= Continued to support help requests sent in through the mcnp help@Ianl.gov help service desk.
=  Onboarding a new user support specialist, Fred Jones, who is supporting organization of the MCNP User Symposium.
o MCNP Data
= The latest ENDF/B-VIII.1 Beta 4 came out late in Q3. Any testing of the final Beta release will be reported in Q4. We
report on Beta 3 testing in the Q3 ND report.

o Publications, Reports, and Presentations
= Michael E. Rising, Jerawan Armstrong, Alexis Maldonado, Pablo Vaquer, and Colin Weaver, “MCNP6(R) New Features
and Improvements for Reactor Physics Applications,” LANL Presentation LA-UR-24-23469.
= Colin A. Weaver, Michael E. Rising, Joel A. Kulesza, Christopher Perfetti, and Pablo Vaquer, “Analytic Sensitivity
Coefficients for General Multigroup Infinite Medium k-Eigenvalue Problems,” LANL Presentation LA-UR-24-23818.
= J. A Kulesza, T. R. Adams, J. C. Armstrong, S. R. Bolding, F. B. Brown, J. S. Bull, T. P. Burke, A. R. Clark, R. A. Forster IlI, J.
F. Giron, T. S. Grieve, C. J. Josey, R. L. Martz, G. W. McKinney, E. J. Pearson, M. E. Rising, C. J. Solomon Jr., S.
Swaminarayan, T. J. Trahan, C. A. Weaver, S. C. Wilson, A. J. Zukaitis, “MCNP° Code Version 6.3.1 Theory & User
Manual,” LANL Tech. Rep. LA-UR-24-24602, Rev. 1. Los Alamos, NM, USA. May 2024.
AM2 - NJOY Development and Maintenance, Uncertainty Analysis Development, and Modernization
o NJOY2016:
= 2 updates to NJOY2016 were released: NJOY2016.75 and NJOY 2016.76
e The NJOY2016.75 update fixes the following issue:
o Corrected a typo in the gateff subroutine in thermr (changed 1220 into 1200, see issue #76)



mailto:mcnp_help@lanl.gov
https://github.com/njoy/NJOY2016/issues/76

e In addition, this update added the following features and changes:

o A small change to the NXS array for continuous energy and photonuclear ACE files (iopt = 1 and 5): in
both cases, the isomeric state S, atom number Z and mass number A are now stored in NXS(9),
NXS(10) and NXS(11) respectively.

o A new input option for acer was introduced for setting the zaid identifier of the continuous energy
and photonuclear ACE files (iopt = 1 and 5):

= use za in the zaid regardless of the metastable state of the nuclide (default, this is how NJOY
has always worked)

= use the metastable zaid rules (MCNP 6.3 or lower) in which we use za for ground state
nuclides and use za + 300 + s * 100 for metastable nuclides (Am242 and Am242m are
exceptions to this rule, for these we use 95642 and 95242 respectively)

e The NJOY2016.76 update fixes the following issue:

o Increase an array size to properly process Pt covariances in ENDF/B-VIII.1.

o This update was released in anticipation of the ENDF/B-VIIl.1b4 release. We do not anticipate major
processing issues as we've diligently tested the previous beta releases.

o User support:

= Various questions on the GitHub issues trackers

= An NJOY class was given at LANL for NEN-5 and XCP-3 (specifically on how to produce ACE files for incident neutrons
and thermal scattering).

*  Worked with the NNDC to test the formatting of the ENDF/B-VIIl.1b4 release files. Only a few files had formatting
issues although we may want to clean up the files some more when it comes to duplicate x values in tabulated data
(some x values appear more than 2 times, which may indicate a roundoff issue when writing data to an ENDF file).

o NJOY21:

= ACEtk development:

e v1.0.0 was officially released. We finished updating ACEtk to remove range-v3, update disco to resolve the
‘2.000000e+0 is 1.99999 issue’ and fixed the python binding issue of basic any views (we can now use ACEtk
and ENDFtk together in Python). This involved major work in the tools library. Reading the ACE files basically
got 10-20 % faster, and we can now compile on Intel classic compilers as well.

= ENDFtk development:

e 1.1.0 was officially released. This takes advantage of the ACEtk work related to the disco update (ENDFtk
suffered from the same issue while reading files). As a result, reading ENDF files is now also 10-20% faster. In
addition to this update, v1.1.0 comes with an interface update related to TAB1 (INT, NBT,
numberlinterpolationRegions and numberPoints).




=  Publication:
e Wim Haeck (XCP-5), Nathan Gibson (XCP-5), and Patrick Talou (XCP-5) recently published a paper on ENDFtk
titled: ENDFtk: A robust tool for reading and writing ENDF-formatted nuclear data. Comp. Phys. Comm. 303,
109245 (2024) (https://doi.org/10.1016/j.cpc.2024.109245).
e AMS3 - Development of an Adaptive-in-temperature Method for fast on-the-fly Sampling of Thermal Neutron Scattering Data in
MCNP6

o Full linearization of the sampling distributions has been implemented. This includes the inelastic cross section, beta PDFs, and
alpha PDFs. From these linearized PDFs, more accurate CDFs can be constructed.

o Under further refinement of the sampling distributions, specifically the beta distributions, python routines were observed to
be obstructively slow. To remedy this, a full C++ code was developed and implemented to calculate the sampling distributions
and coefficients.

o Additional fitting functions were implemented for a total of 23 fitting functions.

o A more robust evaluation of the accuracy of the fitting functions was conducted with the best fits being selected by the
highest average R-squared value. This resulted in a set of ‘best fits’ that provided the most accurate results. An additional set
- ‘optimal set’ - was then constructed by experience and judgement based on considering the number of coefficients needed
and the diminishing returns of more coefficients.

e AMS5 - Benchmark Intercomparison Study

o We have participated in several Teams meetings organized by IRSN to discuss the shielding intercomparison study. An initial
benchmark has been selected, and we have committed to undertake the desired simulations.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Ql Camden E. Blake and Wei Ji, “Adaptation of Temperature Dependent Thermal Neutron Libraries for Fast On-The-Fly Monte Carlo Sampling at
Arbitrary Temperatures,” Proceedings of M&C 2023, The International Conference on Mathematics and Computational Methods Applied to
Nuclear Science and Engineering, Niagara Falls, Ontario, Canada, August 13-17, 2023.

Q2 Colin A. Weaver, Michael E. Rising, Joel A. Kulesza, Christopher M. Perfetti, and Pablo A. Vaquer, “Analytic Sensitivity Coefficients for General
Multigroup Infinite Medium k-Eigenvalue Problems,” Los Alamos Report full paper (LA-UR-23-31844) accepted at the 2024 PHYSOR conference.



https://doi.org/10.1016/j.cpc.2024.109245
mailto:henleym@ornl.gov

Q3 W. Haeck, N. Gibson, and P. Talou, “ENDFtk: A robust tool for reading and writing ENDF-formatted nuclear data,” Computer Physics
Communications 303 (2024) 109245, LA-UR-24-21005.

Q3 Michael E. Rising, Jerawan Armstrong, Alexis Maldonado, Pablo Vaquer, and Colin Weaver, “MCNP6® New Features and Improvements for Reactor
Physics Applications,” invited workshop presented at the International Conference on Physics of Reactors (PHYSOR 2024) in San Francisco, CA, April
21-24, 2024, LA-UR-24-23469.

Q3 Colin A. Weaver, Michael E. Rising, Joel A. Kulesza, Christopher Perfetti, and Pablo Vaquer, “Analytic Sensitivity Coefficients for General Multigroup
Infinite Medium k-Eigenvalue Problems,” presented at the International Conference on Physics of Reactors (PHYSOR 2024) in San Francisco, CA,
April 21-24, 2024, LA-UR-24-23818.

Q3 J. A. Kulesza, T. R. Adams, J. C. Armstrong, S. R. Bolding, F. B. Brown, J. S. Bull, T. P. Burke, A. R. Clark, R. A. Forster Ill, J. F. Giron, T. S. Grieve, C. J.

Josey, R. L. Martz, G. W. McKinney, E. J. Pearson, M. E. Rising, C. J. Solomon Jr., S. Swaminarayan, T. J. Trahan, C. A. Weaver, S. C. Wilson, A. J.
Zukaitis, “MCNP° Code Version 6.3.1 Theory & User Manual,” Los Alamos Technical Report LA-UR-24-24602, Rev. 1. (May 2024).

Q4




NCSP Element and Subtask: AM3, 4,5, 9
M&O Contractor Name: LLNL

Point of Contact Name: Catherine Percher
Point of Contact Phone: (925) 579-4226

Date

Reference: DP0909010

of Report: July 12, 2024

BUDGET

400,000

350,000

300,000

250,000

200,000

DOLLARS

150,000

100,000

50,000

OoCcT

NOV DEC JAN FEB MAR
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APR MAY

JUN JuL

AUG

ONU A WNPE

SEP

Carryover into FY 2024 = $ 126,382
Approved FY 2024 Budget = $230,000
Total FY24 budget w/Carryover = $356,382
Actual spending for 1%t Quarter FY 2024 = $126,637
Actual spending for 2"* Quarter FY 2024 = $83,858
Actual spending for 3" Quarter FY 2024 = $92,875
Actual spending for 4" Quarter FY 2024 =$
Projected carryover into FY 2025=$ 0

NOTE: Include commitments as part of spending

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete -

On Schedule -

Behind Schedule

Missed Milestone -

QUARTER TASK STATUS ISSUES/PATH FORWARD
Qi1 Provide a status report on slide rule application -
activities (AM3)
Qi1 Provide a status report on thermal scattering and -
self-shielding in GNDS/FUDGE activities. (AM4)
Qi1 Provide a status report on proposed benchmark -

intercomparison study activities. (AM5)




Q1 Provide a status report on COG data library -
generation and testing activities. (AM9)
Q2 Provide a status report on slide rule application -
activities (AM3)
Q2 Provide a status report on thermal scattering and
self-shielding in GNDS/FUDGE activities. (AM4) -
Q2 Provide a status report on proposed benchmark -
intercomparison study activities. (AM5)
Q2 Provide a status report on COG data library
generation and testing activities. (AM9) -
Q3 Provide a status report on slide rule application -
activities (AM3)
Q3 Provide a status report on thermal scattering and
self-shielding in GNDS/FUDGE activities. (AM4) -
Q3 Provide a status report on proposed benchmark -
intercomparison study activities. (AM5)
Q3 Provide a status report on COG data library
generation and testing activities. (AM9) -
Q4 Provide a status report on slide rule application
activities (AM3)
Q4 Provide a status report on thermal scattering and
self-shielding in GNDS/FUDGE activities. (AM4)
Q4 Provide a status report on proposed benchmark
intercomparison study activities. (AM5)
Q4 Provide a status report on COG data library

generation and testing activities. (AM9)

ACCOMPLISHMENTS

AM3 —Slide Rule Application
o No activity for LLNL this period. IRSN presented a status report on the Slide Rule project at the NCSP TPR. We are awaiting final plutonium
calculation specifications from IRSN.
AM4 - Thermal Scattering and Self-Shielding in GNDS/FUDGE
o Expanded physics checking capabilities in FUDGE to handle special cases like breakup reactions better, and to better distinguish
between minor warnings and more severe problems.
o C. Mattoon attended the WPEC meeting, chairing the EG-GNDS session (Expert Group on the Generalized Nuclear Database Structure)
and participating in the new SG51 meeting focused on unresolved resonances evaluation, processing and validation.




e AMS5 - Proposed Benchmark Intercomparison Study
o LLNL participated in telecons led by IRSN (Jeremy Bez) to discuss the selection of benchmarks for the next round of comparison, which has
been narrowed down to a Russian labyrinth benchmark with many cases. LLNL is working on additional shielding configurations based on
these calls.
e AM9 - COG Data Library Generation and Testing
o Usedthe improved FUDGE physics checking capabilities to help test and fix ENDF-VIII.1 candidate evaluations leading up to the beta-4
release in late June. Many of the changes between the beta-3 and beta-4 release were focused on improving covariances, but we also
identified a variety of other problems in candidate evaluations, including internal inconsistencies and problems with energy
conservation.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1 Mattoon, C, “FUDGE / GIDIplus development and ENDF-VIII.1 Testing,” LLNL-PRES-857358, Presented at the Cross Section Evaluation Working
Group (CSEWG) Meeting, November 15, 2023.

Q2 None

Q3 none

Q4
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NCSP Element and Subtask: AM1, 2, 3, 6, 10, 17
M&O Contractor Name: ORNL

Reference: DP0909010
Date of Report: July 12, 2024

Point of Contact Name: Alex Lang
Point of Contact Phone: (865) 341-1915
BUDGET
. 1.Carryover into FY 2024 = $122K
FY24 Analytlcal Methods 2.Approved FY 2024 Budget = $2,382K
3,000 3.Total FY 2024 Budget w/Carryover = $2,382K (includes
carryover)
2,500 - 4.Actual spending for 1%t Quarter FY 2024 = $180K
~——0o—¢ 5.Actual spending for 2" Quarter FY 2024 = $398K
2,000 - 6.Actual spending for 3™ Quarter FY 2024 = $450K
. 7.Actual spending for 4" Quarter FY 2024 =$
£1.500 1 8.Projected carryover into FY 2025 = $
1000 NOTE: Include commitments as part of spending
500 4 Spending has increased in Q3 for AM2 activities
) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Decrease in budget in May from a $100K transfer from
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep RSICC to cover ND Staff Wlth NCSP Manager Approva|.

—— Approved Budget —#— Costs

—— Planned Spending

MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Missed Milestone -
Schedule

QUARTER | TASK STATUS ISSUES/PATH FORWARD
Q1 Continue distribution of available and newly packaged

software to the NCS community requesters (at no direct cost -

to them) and provide distribution totals quarterly. (AM1)
Q1 Provide status on RSICC activities (AM1) -
Q1 Provide status reports on ORNL participation in US and -

International Analytical Methods collaborations and provide




brief trip summary report to NCSP Manager on items of
NCSP interest. (AM2)

Q1 Provide status on TSUNAMI upgrades. (AM2) -
Q1 Provide status on VADER. (AM2) -
Q1 Provide status on Sampler improvements. (AM2) -
Q1 Provide status on CSAS improvements. (AM2)
Q1 Provide status on SCALEHELP. (AM2)
Q1 Provide status on SCALE 7.0 support. (AM2)
Q1 Provide status on SCALE training (other than stats). (AM2) -
Q1 Publish a quarterly newsletter. (AM2) -
Q1 Provide status on AMPX maintenance and modernization -
activities (AM3)
Q1 Provide status on Slide Rule application activities (AM6) -
Q1 Provide status on proposed benchmark intercomparison -
study activities (AM10)
a1 Provide status on VALID activities (AM17) -
Q2 Continue distribution of available and newly packaged -
software to the NCS community requesters (at no direct cost
to them) and provide distribution totals quarterly. (AM1)
Q2 Provide status on RSICC activities (AM1) -
Q2 Provide status reports on ORNL participation in US and -
International Analytical Methods collaborations and provide
brief trip summary report to NCSP Manager on items of
NCSP interest. (AM2)
Q2 Provide status on TSUNAMI upgrades. (AM2) -
Q2 Provide status on VADER. (AM2)
Q2 Provide status on Sampler improvements. (AM2)
Q2 Provide status on CSAS improvements. (AM2) -




Q2 Provide status on SCALEHELP. (AM2)

Q2 Provide status on SCALE 7.0 support. (AM2)

Q2 Provide status on SCALE training (other than stats). (AM2)

Q2 Publish a quarterly newsletter. (AM2) -

Q2 Provide status on AMPX maintenance and modernization -
activities (AM3)

Q2 Provide status on Slide Rule application activities (AM6) -

Q2 Provide status on proposed benchmark intercomparison -
study activities (AM10)

Q2 Provide status on VALID activities (AM17) -

Q3 Continue distribution of available and newly packaged
software to the NCS community requesters (at no direct cost -
to them) and provide distribution totals quarterly. (AM1)

Q3 Provide status on RSICC activities (AM1)

Q3 Provide status reports on ORNL participation in US and
International Analytical Methods collaborations and provide -
brief trip summary report to NCSP Manager on items of
NCSP interest. (AM2)

Q3 Provide status on TSUNAMI upgrades. (AM2)

Q3 Provide status on VADER. (AM2)

Q3 Provide status on CSAS improvements. (AM2)

Q3 Provide status on MAVRIC improvements. (AM2)

Q3 Provide status on SCALEHELP. (AM2)

Q3 Provide status on SCALE 7.0 support. (AM2)




Q3 Provide status on SCALE training (other than stats). (AM2)

Q3 Publish a quarterly newsletter. (AM2)

Q3 Provide status on AMPX maintenance and modernization
activities (AM3) -

Q3 Provide status on Slide Rule application activities (AM6)

Q3 Provide status on proposed benchmark intercomparison
study activities (AM10) -

Q3 Provide status on VALID activities (AM17)

Q4 Continue distribution of available and newly packaged
software to the NCS community requesters (at no direct cost
to them) and provide distribution totals quarterly. (AM1)

Q4 Provide status on RSICC activities (AM1)

Q4 Provide status reports on ORNL participation in US and
International Analytical Methods collaborations and provide
brief trip summary report to NCSP Manager on items of
NCSP interest. (AM2)

Q4 Provide status on TSUNAMI upgrades. (AM2)

Q4 Provide status on VADER. (AM2)

Q4 Provide status on Sampler improvements. (AM2)

Q4 Provide status on CSAS improvements. (AM2)

Q4 Provide status on SCALEHELP. (AM2)

Q4 Provide status on SCALE 7.0 support. (AM2)

Q4 Provide status on SCALE training (other than stats). (AM2)

Q4 Publish a quarterly newsletter. (AM2)

Q4 Provide status on AMPX maintenance and modernization
activities (AM3)

Q4 Provide status on Slide Rule application activities (AM6)

Q4 Provide status on proposed benchmark intercomparison

study activities (AM10)




| Provide status on VALID activities (AM17) ‘ |

ACCOMPLISHMENTS

e AM1 - Radiation Safety Information Computational Center (RSICC)
o Distributed 1160 software packages.
o 314 SCALE, 527 MCNP®, and 0 COG packages distributed.
o RSICC quarterly report issued.

Quarter | University Requests | NCSP Direct Requests
1 196 39
2 376 112
3 417 89
o

FY2024 University Distributions
Month MCNP® SCALE
October 42 k)
November 51 20
December 11 5
January 56 a7
February 27 11
March 107 13
April 64 28
May 67 32
June 42 33
July
August
September
Total 467 217

e AM2 - SCALE/KENO/TSUNAMI Maintenance and Support/Cross-Section Generation/Modernization
o Staff availability and a desire to limit start/stop works due to budget lead to small efforts in Q2. Q3 and Q4 have major work planned, focusing
on development efforts aligning with the 5-year plan.
o Development Activities:




= Enhance FULCRUM visualization capabilities.

e Add capability to visualize convergence plots in FULCRUM: A new Monte Carlo convergence diagnostics visualization shortcut
has been implemented into Fulcrum. This capability renders associated plots of convergence tests (e.g., k-eff by generation, k-
eff by number of generations skipped, Shannon entropy) onto a single window for convenient viewing for SCALE Shift sequences
(i.e., CSAS-Shift, TSUNAMI-Shift, TRITON-Shift, etc.). While viewing PtolemyPlt-formatted plots individually has already been
supported by Fulcrum, this new capability allows users to simultaneously plot all generated convergence diagnostic plots with
a single click and is adaptive to the implementation of new (future) convergence test plots. This new capability will be extended
for SCALE sequences with KENO transport in Q4, and is planned for inclusion in the SCALE-7.0 release of Fulcrum.

e Add capability to visualize particle tracks in FULCRUM: Fulcrum visualization efforts over the past quarter have included
visualization of particle tracks onto Fulcrum 2D geometry as well as new analysis shortcuts to enable easy viewing of Monte
Carlo convergence diagnostics. Particle track visualization works for any serial run of KENO or any SCALE sequence with KENO
transport, and can handle any supported boundary conditions (e.g., reflective, periodic). The particle track visualization
capability processes diagnostic output enabled by the user in the text-based output file to render particle track information
onto the geometry, including information such as the track energy and start/end positions for each component of each track.
Tracks are selectable by generation and particle number, the output of each is controllable by the user. This feature is planned
for inclusion in the SCALE 6.3.3 maintenance release.

= Performance Improvements in SCALE-Shift Sequences

e Threading Capability (shared memory parallelism): Threading support for CSAS-Shift and MAVRIC-Shift has been
implemented and is being tested. The implementation's accuracy and performance have proven satisfactory for the
eigenvalue and shielding calculations. However, an issue has been identified with thread safety, which causes abrupt
termination of simulations due to competing access rights from different threads. An investigation is continuing to identify
and fix the thread safety issue for both eigenvalue and fixed-source Shift transport. Besides these efforts, initial
implementation of threading for sensitivity tallies (IFP) has also been completed, and testing is still in progress.

= Provide status on TSUNAMI improvements

e Direct Perturbation Capability: Minor efforts, V&V testing for the new CE data perturbation capability is still progressing.

e  Hybrid Method for F*(r) Importance Map Generation: Additional V&YV tests have been applied to understand the limitations and
application space of new hybrid method used to calculate the TSUNAMI-CLUTCH F*(r) importance function. This study will
help enabling this capability in SCALE as an alternative F*(r) importance map generation for TSUNAMI-CLUTCH sensitivity
calculations.

e TSUNAMI-IP VADER input generation: For compatibility with the 6.3.0 development of VADER, TSUNAMI-IP is enabled to
produce VADER SON-formatted input files. The “vader” keyword has been introduced so that TSUNAMI-IP produces input
files for VADER in its SON-based input format. Additionally, the “vader_summary” keyword restricts the production of VADER
input to those cases that meet the integral index summary criteria. The “uslstats” and corresponding “uslsummary” keywords
are retained, and they produce input for VADER in the legacy USLSTATS input format.

=  Provide status on VADER
e VADER testing initiated with examples from upcoming validation guidance NUREG/CR report.




e Implementation of trending technique incorporating critical experiment correlations begun based on Sobes work published in

2015.
e |dentified staff to assume VADER development and maintenance while Hart is on leave; transition begun and will be finished
early in Q4.
=  Provide status on Sampler improvements
e No effort.
= Provide status on CSAS improvements
e No effort.

=  Maintenance Activities:

e SCALE 7.0 beta 10 has been released. In addition, work has gone on in updating SCALE macOS deployments
to be built on Ventura to be consistent with ORNL-supported macOS version. Features continue to be ported
from the SCALE 6.3.x release series to the SCALE 7.x release series. The main SCALE testbed was switched
from Fedora 40 to Rocky 8 to align with ORNL-supported operating system cluster versions. NCrystal was
added as an optional dependency to SCALE 7.0.

® CSAS/TSUNAMI/MAVRIC code maintenance: Several maintenance tasks for SCALE sequences have been supported.

=  Provide status on SCALEHELP.

e Minor support for the SCALE Help activities.

=  Provide status on SCALE7.0 support.

e Aperformance, testing, and V&V roadmap is currently being developed for SCALE 7.0. We intend to automate
all tests and produce detailed V&V reference documents that coincide with the code release for 7.0. Currently
validation reports lag behind the release because analysts want to test on a frozen version. By significantly
decreasing the turnaround time to generate the V&V data, we will be able to generate comprehensive V&V
reports for every quarterly beta release. We intend to perform a few iterations of this process before the initial
release of 7.0.0. 7.0 Beta10 is available by contacting scalehelp@ornl.gov.

=  Provide status on SCALE training (other than stats).

e The SCALE team was partially funded by NCSP to attend the Eighth Annual Users Group Workshop with SCALE users
from 85 organizations across 21 countries gathered online and in person at ORNL from June 5 to June. New tutorials and
demonstrations were developed for this workshop based on the recently released 6.3 series. Some of this material will
be refactored into fall training on 6.3.

Publish a quarterly newsletter.
e Articles are now flowing onto the SCALE website.
AMS3 - AMPX Maintenance & Modernization

o Several group members attended and presented at the Working Party for Evaluation of Cross Sections (WPEC) meeting May 14 - 17. The

status of support for the GNDS-2.0 nuclear data evaluation format in AMPX was presented.



mailto:scalehelp@ornl.gov

o Some group members attended the FUDGE training that took place in Paris, France, May 21 — 24. This was a unique opportunity to gain
familiarity with another nuclear data processing code as well as the GNDS-2.0 format.

o Development of AMPX’s support for the GNDS-2.0 nuclear data evaluation format was resumed. Resonance reconstruction, point data
reading, and covariance processing have been updated for GNDS-2.0 and tested.

o For the accurate processing of cryogenic moderator thermal scattering libraries, a refined scheme for the grid in the cosine of the scattering
angle (1) had been developed in previous quarters. Testing and review of this feature continued in this quarter.

o Infurther preparation for processing formats included in the ENDF/B-VIII.1 Beta 3 library, the development of the ability to process TSL
libraries that include both coherent and incoherent elastic scattering has been resumed. This feature is being finalized and prepared for
testing and review.

e AMBG - Slide Rule Application
o A follow-up revision of a final Sliderule report was sent to us by IRSN during Q3. The review was started and will be finalized during Q4.

e AM10 - Proposed Benchmark Intercomparison Study
o The shielding intercomparison work is ongoing. ORNL helped IRSN in leading the intercomparison meetings because previous ORNL work is
used as a basis for this task by all participants. The work is expected to be completed in Q4.

e AM17 - Expansion of the Verified, Archived, Library of Inputs and Data (VALID)
o LEU-SOL-THERM-016, -017, and -018 models (25 cases) are in final review.
o LEU-COMP-THERM-060 (28) cases are in final review.
o LEU-COMP-THERM-096 (19) and -097 (24) and U233 sensitivities are in review.
o PU-MET-THERM-004 (4 cases); these are the TEX plutonium assemblies.
o |EU-MET-FAST-022 (14 cases) and LEU-COMP-THERM-003 (6 cases) are in review.
o The GitLab repository is nearing completion with full user access expected to be complete in Q4.

Origination Review
Case Kefr Sensitivity Reviewer QAC

LST-016, -017, -018 25 cases

LCT-060 28 cases

LCT-096 19 cases

LCT-097 24 cases

U233 190 cases

PMT-004 4 cases

IMF-022 14 cases

LCT-003 6 cases




PUBLICATIONS

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1 Travis Greene, William (B.J.) Marshall, Kursat Bekar, "Deteministic-Monte Carlo Hybrid Methods for Eigenvalue Sensitivity Coefficient Calculations,"
International Conference on Nuclear Criticality Safety, Sendia, Japan, October 2023.

Q1 Douglas Bowen, "Application of Holdup Measurement Results to Criticality Safety Evaluations," ORNL Software and Data Expo, Knoxville, TN,
September 2023.

Q1 William (B.J.) Marshall, "Lost and Found Opportunities Around the Chlorine Worth Study," International Conference on Nuclear Criticality Safety
Proceedings, (October 2023).

Q1 William (B.J.) Marshall, Alex Shaw, Travis Greene, Karl Florida, Brant Purcel, Stu Blair, "The Case for and Against a Gadolinium Bias in SCALE:
Round 2," International Conference on Nuclear Criticality Safety Proceedings, (October 2023).

Q1 William (B.J.) Marshall, "Lost and Found Opportunities Around the Chlorine Worth Study," International Conference on Nuclear Criticality Safety
Proceedings, (October 2023).

Q1 William (B.J.) Marshall, Alex Shaw, Travis Greene, Karl Florida, Brant Purcel, Stu Blair, "The Case for and Against a Gadolinium Bias in SCALE:
Round 2," International Conference on Nuclear Criticality Safety Proceedings, (October 2023).

Q2 Jordan McDonnell, Jesse Brown, Chris Chapman, Dorothea Wiarda, Bk Jeon, Kang Seog Kim, "AMPX Developments in FY2023," NCSP Technical
Program Review Meeting, Riverhead, NY, February 2024.

Q2 Lisa Fassino, William (B.J.) Marshall, "Assessing the Impact of Sensitivity/Uncertainty Selection Criteria on Computational Bias Prediction," NCSP
Technical Program Review Meeting, Riverhead, NY, February 2024.

Q2 Veronica Karriem, Robert Lefebvre, William (B.J.) Marshall, "Coupling SCALE with DAKOTA for Axial Burnup Profiles Assessment in Burnup Credit,"
Transactions of the American Nuclear Society, Vol 129, 685-688, (November 2023).

Q2 William Wieselquist, Kursat Bekar, "SCALE Activities in FY23," NCSP Technical Program Review Meeting, Riverhead, NY, February 2024.

Q2 Travis Greene, "Status of the Verified, Archived, Library of Inputs and Data (VALID)," NCSP Technical Program Review Meeting, Riverhead, NY,
February 2024.

Q2 Lisa Fassino, Veronica Karriem, William (B.).) Marshall, "Assessing the Impact of Sensitivity/Uncertainty Selection Criteria on Computational Bias
Prediction," ANS Winter Meeting 2023, November 2023.

Q2 Veronica Karriem, William (B.J.) Marshall, Robert Lefebvre, "Coupling SCALE with DAKOTA for Axial Burnup Profiles Assessment in Burnup Credit,"
ANS Winter Meeting 2023, November 2023.

Q2 William Wieselquist, "Improving the nomenclature around uncertainty," 2024 NCSP Analytical Methods Working Group Meeting, Riverhead, NY,
February 2024.

Q2 Timothy Valentine, "Radiation Safety Information Computational Center (RSICC)," NCSP Technical Program Review Meeting, Riverhead, NY,
February 2024.

Q2 William (B.J.) Marshall, "Lost and Found Opportunities Around the Chlorine Worth Study," International Conference on Nuclear Criticality Safety

2023, Sendai, Japan, October 2023.




Q3 Greene, T.M., Brandt, M.T., Mulig, L.M. Marshall, W.J., Blair, S.R., Shaw, A.M., “Investigating a Potential Hafnium Bias in SCALE”, 2024 ANS Annual
Conference, Las Vegas, Nevada, June 19, 2024.

Q3 Greene, T.M., Bekar, K., “Impact of Increased Monte Carlo Parameters on Sensitivity Calculations with SCALE, 2024 ANS Annual Conference, Las
Vegas, Nevada, June 19, 2024.

Q3 McDonnell, J.D., Brown, J., Chapman, C., Wiarda, D., Holcomb, A., “Status of GNDS Support in AMPX”, WPEC Annual Meeting, Paris, France, May
13-17, 2024.

Q3 W. A. Wieselquist, R. A. Lefebvre, Eds., “SCALE 6.3.2 User Manual”, ORNL/TM-SCALE-6.3.1, UT-Battelle, LLC, Oak Ridge National Laboratory, Oak
Ridge, TN (2024).

Q3 Zipperer T.J., Prichard, A.W., Greene, T.M., Marshall, W.J., Lang, A., Sum-of-Fractions Methodology for Actinides in Water- and Polyethylene-
Moderated and -Reflected Systems, PNNL-35819, Pacific Northwest National Laboratory (April 2024).

Q3 Brown, J., Kim K.S., Bostlemann, R,, llas, G., “Path to Automated Validation of ENDF/B-VIII.1”, NCSP TPR, February 2024.

Q3 Greene, T.M., Lang, A., Marshall, W.M., “Validating Mixtures of 233U, 23°U, °Puy for the Sum-of-Fractions Method”, ICNC 2023, Sendai, Japan,
October 4,2023.

Q3 Greene, T.M., Marshall, W.J., “Investigating Similarity Differences for Light-Water-Moderated and Polyethylene-Moderated Systems”, ICNC 2023,

Sendai, Japan, October 5,2023.




NCSP Element and Subtask: AM1

M&O Contractor Name: PNNL

Point of Contact Name: Travis Zipperer
Point of Contact Phone: (206) 528-3474

Reference: DP0909010
Date of Report: July, 2024

FY24 Analytical Methods
12
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| —&— Approved Budget Current Budget ——Costs —&—Planned Spending|

1.Carryover into FY 2024 = $10,208

2.Approved FY 2024 Budget = SO

3.Total FY2024 Budget w/Carryover = $10,208
4.Actual spending for 15t Quarter FY 2024 = $9,760
5.Actual spending for 2" Quarter FY 2024 = $-96
6.Actual spending for 3™ Quarter FY 2024 = $-146
7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025 = $690

NOTE: Include commitments as part of spending

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete - On Schedule -

Behind Schedule Missed Milestone -

QUARTER | TASK STATUS ISSUES/PATH FORWARD
Qi1 Provide a status of Sum-of-Fractions analysis for nuclide
mixtures (AM1)
Q2 Provide a status of Sum-of-Fractions analysis for nuclide
mixtures (AM1)
Q3 Provide a status of Sum-of-Fractions analysis for nuclide
mixtures (AM1)
Q4 Provide a status of Sum-of-Fractions analysis for nuclide

mixtures (AM1)




ACCOMPLISHMENTS

e AM1 — Analysis of Sum-of-Fractions for Nuclide Mixtures
o Ql: Presented at ICNC in Sendai on the SoF method in October.
Q1: Finalizing Technical Report — Technical Editor completed their review in December.
Q2: Presented at the 2024 TPR on the SoF method.
Q2: Final Report completed PNNL information release process. Is in process to be uploaded to OSTI.

o
o
o
o Q3: Completed and submitted draft of a summary of the SoF method to ANS Winter.

PUBLICATIONS

Any publications that have

e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference

Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Qi1 Travis Zipperer, Andrew Prichard, Travis Greene, BJ Marshall, and Alex Lang, “Evaluation of the Sum-of-Fractions Methodology for Water and
Polyethylene Moderated Systems”, Presented by Travis Zipperer at 12" International Conference on Nuclear Criticality Safety, Sendai, Japan,
October 1-6, 2023. PNNL-SA-185366

Q2 Travis Zipperer, Andrew Prichard, Travis Greene, BJ Marshall, and Alex Lang, “Sum-of-Fractions Method”, Presented by Travis Zipperer at 2024
Annual NCSP Technical Program Review, Riverhead, NY, February 20-22, 2024. PNNL-SA-194774

Q3

Q4
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NCSP Element and Subtask: AM1
M&O Contractor Name: Y12

Point of Contact Name: Kevin Reynolds
Point of Contact Phone: (865) 241-9067

Reference: DP0909010
Date of Report: July 11, 2024

BUDGET

Jun Jul Aug  Sep

e Actual Costs

60,000.00
Y-12 Budget/Incurred Costs

50,000.00

40,000.00
&2

= 30,000.00
o
a

20,000.00

10,000.00

0.00

Oct Nov Dec Jan Feb Mar Apr May
Month
e Y24 Budget + Carryover Planned Spending

1.Carryover into FY 2024 = $ 20,000.00

2.Approved FY 2024 Budget = $30,000.00

3.Total FY 2024 Budget w/Carryover = $50,000.00
4.Actual spending for 15t Quarter FY 2024 = $227.54
5.Actual spending for 2" Quarter FY 2024 = $1,080.84
6.Actual spending for 3™ Quarter FY 2024 = $1,991.03
7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025 =$

NOTE: Include commitments as part of spending

MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Missed Milestone -
Schedule

QUARTER | TASK STATUS ISSUES/PATH FORWARD
Q1 Provide status on proposed benchmark intercomparison

study activities. (AM1)
Q2 Provide status on proposed benchmark intercomparison

study activities. (AM1)
Q3 Provide status on proposed benchmark intercomparison

study activities. (AM1)




Q4 Provide status on proposed benchmark intercomparison
study activities. (AM1)

ACCOMPLISHMENTS

e AM1 - Proposed Benchmark Intercomparison Study
Efforts this quarter involved attendance at update meetings and started modeling the borated concrete experiment selected as part of the experimental
series for comparison. Using the tools and methodologies used at Y-12, this is a unique contribution to the comparison project, because it utilizes both MCNP
and SCALE as part of the process.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable
Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Ql

Q2

Q3

Q4
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NCSP Element and Subtask: IPD3
M&O Contractor Name: LANL

Point of Contact Name: Joetta Goda
Point of Contact Phone: 505-667-2812

Reference: DP0909010
Date of Report: July 8, 2024

BUDGET

$140,000 - 1.Carryover into FY 2024 = SO
2.Approved FY 2024 Budget = $100,000
$120,000 - 3.Total FY2024 Budget w/Carryover = $100,000
' Q1| $23,219 $0 $23,219
$100,000 Q2 $53,688 SO $53,688
,000 - |l )
g Q3 $45,383 SO $45,383
«=Approved Budget 42 0 0
$80,000 1 =¢=Planned spending Actual spending /commitments/ total
5.Projected carryover into FY 2025 = S0
$60,000 - Costs NOTE: Include commitments as part of spending
$40,000 - There was an error in the Q2 amount in the last report
’ that has been corrected now.
/v
$20,000 -
SO T2 T T T T T T T T T T T 1
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete -

On Schedule -

Behind Schedule

Missed Milestone -

STATUS

ISSUES/PATH FORWARD

QUARTER | TASK

Q1 Provide a status report on IT support activities at NNSS
(IPD3)

Q2 Provide a status report on IT support activities at NNSS
(IPD3)

Q3 Provide a status report on IT support activities at NNSS
(IPD3)




Q4 Provide a status report on IT support activities at NNSS
(IPD3)

ACCOMPLISHMENTS

e |[PD3 —IT support at NNSS

JLON IT is in the process of making major upgrades to NTS SLAN, which should drastically improve access within the DAF.
Red switch upgrade — Mid-May

Yellow switch upgrade — Mid-May

LLNL system network problems — June

VTR Recertification — Mid-May

O O O O O

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Ql

Q2

Q3

Q4
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NCSP Element and Subtask: IPD1, 2, 5
M&O Contractor Name: LLNL

Point of Contact Name: Catherine Percher
Point of Contact Phone: (925) 579-4226

Reference: DP0909010
Date of Report: July 12, 2024

BUDGET

900,000

800,000

700,000
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500,000

DOLLARS

400,000
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100,000
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Carryover into FY 2024 = $156,774

Approved FY 2024 Budget = $640,000

Total FY24 Budget w/Carryover = $796,774

Actual spending for 1% Quarter FY 2024 = $207,092
Actual spending for 2"* Quarter FY 2024 = $179,779
Actual spending for 3" Quarter FY 2024 = $76,571
Actual spending for 4" Quarter FY 2024 =$

. Projected carryover into FY 2025 = $56,000

NOTE Include commitments as part of spending

PN AW

MONTHS
MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Missed Milestone -
Schedule
QUARTER | TASK STATUS ISSUES/PATH FORWARD
Qi1 Manage all aspects of the DOE NCSP participation in the ICSBEP

as required to ensure the finalizing and publishing ICSBEP
evaluations per IE schedule. (IPD1)

Q1 Provide status reports on LLNL participation in US and
International IPD collaborations (including ICSBEP). (IPD1)




Q1 Maintain, operate, and modernize the NCSP website, databases, -
and provide user assistance as required. (IPD2)
Q1 Provide a status report on IT support at NNSS (IPD5) -
Q2 Manage all aspects of the DOE NCSP participation in the ICSBEP
as required to ensure the finalizing and publishing ICSBEP -
evaluations per IE schedule. (IPD1)
Q2 Provide status reports on LLNL participation in US and -
International IPD collaborations (including ICSBEP). (IPD1)
Q2 Maintain, operate, and modernize the NCSP website, databases, -
and provide user assistance as required. (IPD2)
Q2 Provide a status report on IT support at NNSS (IPD5) -
Q3 Manage all aspects of the DOE NCSP participation in the ICSBEP
as required to ensure the finalizing and publishing ICSBEP -
evaluations per IE schedule. (IPD1)
Q3 Provide status reports on LLNL participation in US and
International IPD collaborations (including ICSBEP). (IPD1) -
Q3 Maintain, operate, and modernize the NCSP website, databases, -
and provide user assistance as required. (IPD2)
Q3 Provide a status report on IT support at NNSS (IPD5) -
Q4 Manage all aspects of the DOE NCSP participation in the ICSBEP
as required to ensure the finalizing and publishing ICSBEP
evaluations per IE schedule. (IPD1)
Q4 Provide status reports on LLNL participation in US and
International IPD collaborations (including ICSBEP). (IPD1)
Q4 Maintain, operate, and modernize the NCSP website, databases,
and provide user assistance as required. (IPD2)
Q4 Provide a status report on IT support at NNSS (IPD5)

ACCOMPLISHMENTS




e |PD1 - Conduct ICSBEP for Benchmarks of the 5-Year Plan and publish annual revision to the Handbook
o Provided final files for the 2022/2023 handbook release to NEA publishing group
o LLNL hosted the 2024 ICSBEP Technical Program Review in April 2024, with four NCSP evaluations receiving approval pending comment
resolution:
e Pulsed-Neutron Die-Away Experiments with HDPE and PMMA Targets (LLNL)
TEX-HEU Critical Benchmarks with Hafnium (LLNL)
Flattop Reevaluation (LANL)
e PU-MET-FAST-047: Jupiter Plutonium and Lead Void Critical Experiments (LANL)
o Reviewed Section 3 of Cerberus (HEU/Copper) benchmark
e |PD2 - Maintain the NCSP Website and Systems
Update documents, links, calendars, taskings, newsletters, photos/portraits, created art for updated banners.
2024 Annual TPR Cvent registration site — reports for Marsha Henley
Added and updated foreign trip reports
Maintained list of available T&E courses, maintain 16 Cvent T&E course registrations for 2024. Consisted of 8 courses and 8 course waitlists
Ran and provided various analytics reports
Continue to update site to meet accessibility requirements
NCSP Primer to NCSP site (this is live)- developer still working out some of the kinks
e |[PD5 - IT Support at NNSS
o Provided ISSM/ISSO and System Administrator support for Nevada IT including required weekly NTS-SLAN/NCERC system updates, monthly
“authenticated” scans for NCERC network devices, and system upgrades as required. Created and renewed NTS-SLAN accounts throughout
the quarter.
o NTS-SLAN SharePoint site creation for user account creation/tracking (On-going)

O O O 0O O O O

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter

AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference

Example:
Author, "Title", LA-UR-18-27731, October 1, 2019
Q1 none
Q2 Percher, C. and A. Tamashiro. LLNL IPD Tasks: ICSBEP and Pulsed Spheres Benchmark. Presented at the NCSP Technical Program Review. February

20, 2024. LLNL-PRES-860385.
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NCSP Element and Subtask: IPD3, 4, 5
M&O Contractor Name: ORNL

Point of Contact Name: Alex Lang

Point of Contact Phone: (865) 341-1915

Reference: DP0909010
Date of Report: July 12,2024

BUDGET

$(K)

FY24 Information Preservation and
Dissemination

250

—0—0—0—0—0 90—

200

150

100 A

50 -

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

—— Approved Budget —a&— Costs

—a— Planned Spending

1.Carryover into FY 2024 = $71K

2.Approved FY 2024 Budget = $150K

3.Total Approved FY 2024 Budget w/Carryover = $221K
4.Actual spending for 15t Quarter FY 2024 = $15K
5.Actual spending for 2" Quarter FY 2024 = $52K
6.Actual spending for 3 Quarter FY 2024 = $28K
7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025 =$

NOTE: Include commitments as part of spending

MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Missed Milestone -
Schedule

QUARTER | TASK STATUS ISSUES/PATH FORWARD
Q1 Provide a status report on the development of the NCSP

repository at OSTl.gov. (IPD3) -
Q1 Provide a status report on the development of the NCSP LFE -

database (IPD4)




Q1 Provide a status report about the progress on the HPRR CAAS -
benchmark. (IPD5)

Q2 Provide a status report on the development of the NCSP -
repository at OSTl.gov. (IPD3)

Q2 Provide a status report on the development of the NCSP LFE -
database (IPD4)

Q2 Provide a status report about the progress on the HPRR CAAS -
benchmark. (IPD5)

Q3 Provide a status report on the development of the NCSP -
repository at OSTl.gov. (IPD3)

Q3 Provide a status report on the development of the NCSP LFE -
database (IPD4)

Q3 Provide a status report about the progress on the HPRR CAAS -
benchmark. (IPD5)

Q4 Provide a status report on the development of the NCSP
repository at OSTl.gov. (IPD3)

Q4 Provide a status report on the development of the NCSP LFE
database (IPD4)

Q4 Provide a status report about the progress on the HPRR CAAS

benchmark. (IPD5)

ACCOMPLISHMENTS

IPD3 — Nuclear Criticality Safety Repository
Description of Project Services

O

O

OSTI.GOV will curate individual records associated with the Nuclear Criticality Safety Program (NCSP) to be made discoverable at OSTI.GOV.

Completed Work

Curation for this quarter has been completed. The team focused on the second batch of usable records with 194 records curated from this set.
During this quarter, we curated 2 Tech Reports, 133 Conference Products, and 59 Accepted Manuscripts. This makes for a cumulative 3,995
records curated.




Product Type Existing Curated | MNew Curated Totals = Cumulative

Technical Reports 1 1 2 837
Conference Products b3 70 133 2981
Accepted Manuscripts 57 2 59 175
Patents 0 0 0 1
Books 0 0 0 1
Totals 121 73 194 3995

o Current Work

=  Per customer direction, team members are prioritizing curation of new records on delivery. The team is presently continuing the
curation of usable records with a current focus on Conference Products and Journal Articles.
o Projected Work
=  The NCSP Team will continue the curation process for those records that were determined to be usable. Additionally, new records for the
NCSP project will be prioritized for curation when they are released to the team.

e |PD4 — Learning From Experience (LFE) database
o In Q3, the Learning from Experience database was implemented on the NCSP website in the IPD area. Instructions were generated to allow those
interested in adding entries to the database to make a submission. Bowen/Prichard are standing by to work with interested parties to implement
event data into the LfE database to share with the NCS community. Several meetings were held in Q3 with ORNL, LLNL, IRSN, and UK NNL staff to

finalize the design of the database and submission instructions. A communications strategy was developed let the NCS community know the
database was ready for submissions.

e |IPD5 — Oak Ridge Health Physics Research Reactor CAAS Benchmark Evaluation
o The HPRR experiments evaluation was presented to the SINBAD taskforce audience in April 2024 during the ICSBEP/IRPhEP/SINBAD meeting week.

All comments were received by internal and external reviewers and the evaluation is being updated. It will be sent to the SINBAD official review
during Q4.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND

e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.



mailto:henleym@ornl.gov

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1

Q2 Douglas Bowen, "Nuclear Criticality Safety Repository, LFE Database, and the NDA Program," NCSP Technical Program Review Meeting, Riverhead,
NY, February 2024.

Q2 Mathieu Dupont, "Status of the HPRR experiments evaluation to create a published shielding benchmark," NCSP Technical Program Review
Meeting, Riverhead, NY, February 2024.

Q3 Dupont, M., “The SINBAD evaluation of legacy HPRR Experiments”, Meetings of the ICSBEP and IRPhE Technical Review Groups and the SINBAD

Task Force, Presented at Lawrence Livermore National Laboratory, April 16-19, 2024.

Q4




NCSP Element and Subtask: IPD1 Reference: DP0909010
M&O Contractor Name: SRNS Date of Report: July, 2024
Point of Contact Name: Scott Finfrock
Point of Contact Phone: 803-557-1317
BUDGET
SRS IP&D 1 Funds FY24 1.Carryover into FY 2024 = $16,122
2.Approved FY 2024 Budget = $28,050
$30,000 " " " " " 3.Total FY 2024 Budget w/Carryover = $44,172
- - - - 4.Actual spending for 1%t Quarter FY 2024 = $5,387
$25,000 5.Actual spending for 2" Quarter FY 2024 = $15,223
$20.000 Za - 6.Actual spending for 3 Quarter FY 2024 = -$413
§ ’ / 7.Actual spending for 4" Quarter FY 2024 =$
] $15.000 8.Projected carryover into FY 2025 = STBD
-3 / NOTE: Include commitments as part of spending
$10,000
/ ==¢=Funding
$5,000 a == Cosls
/ Plan Spnd
$0 e . ‘
0 1 2 3 4
FY24 Quarter
MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Schedule Missed Milestone -
QUARTER | TASK STATUS ISSUES/PATH FORWARD
Q1 Provide status reports on progress with CritView.
(IPD1) -
Q1 Complete beta version of new database. (IPD1)
Q2 Provide status reports on progress with CritView.
(IPD1) -




Q3 Provide status reports on progress with CritView.
(IPD1) -

Q3 Complete verification testing and finalize Due to funding issues and staff availability this task has been delayed
code/database version. (IPD1) until Q4

Q4 Provide status reports on progress with CritView.
(IPD1) -

Q4 Obtain clearance for public release of the code and Due to funding issues and staff availability this task will likely not be
data. (IPD1) complete until 2025 Q1

Q4 Deliver final product (code and database) to LANL. Due to funding issues and staff availability this task will likely not be
(IPD1) complete until 2025 Q1

ACCOMPLISHMENTS

e |PD1 - ARH-600 Reissue (CritView)
o Beta version of CritView code complete
o Beta version of revised CritView database complete

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable
Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1

Q2

Q3

Q4
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NCSP Element and Subtask: ND1
M&O Contractor Name: BNL

Point of Contact Name: Gustavo Nobre
Point of Contact Phone: 631-344-5205

Reference: DP0909010

Date of Report: July, 2024

BUDGET
BNL FY24 ND1 1.Carryover into FY 2024 = $ 44,146
500 2.Approved FY 2024 Budget = $ 336,600
Y 2 Approved Budget 3.Total FY 2024 Budget w/Carryover = $ 368,990
4 Planned Spending 4.Actual spending for 15t Quarter FY 2024 = $ 101,009
4 Actual Cumulative Cost . . 5.Actual spending for 2" Quarter FY 2024 = $ 154,077
/ 6.Actual spending for 3 Quarter FY 2024 = $ 46.575
375 7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025= S 21,037
. . . Q2 NOTE: Due to uncertainties coming from
continuing resolution and the perspective of a
g 250 potential government shutdown, and the need to
©“ organize the TPR Meeting and partially support BNL
staff, NCSP funds submitted were concentrated in
the ND BNL account. Therefore, $34,175 that
should have been charged to TS7 for the
125 organization of the TPR ended up charged to ND1.
BNL will internally transfer this amount from TS7 to
ND1in Q3.
Q3 Note: Following guidance from Program
0 1 : : : : : : : : : : Manager, S40K was moved from TS7 to ND1 in
Oct Nov Dec Jan Feb Mar Apr May June Jul Aug Sep May, 2024.
MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Missed Milestone -
Schedule
QUARTER | TASK STATUS ISSUES/PATH FORWARD
Qi1 Maintain and upgrade ADVANCE code system by performing data Maintenance and development of ADVANCE, implemented
verification of new NCSP evaluations and performing quality - wiki page to store automated reports on files.
assurance on the data as required. Provide status reports on all
ND1 activities in the NCSP Quarterly Progress Reports. (ND1)




Q1

If mandated by CSEWG, release new ENDF library. (ND1)

Adjusted timeline for ENDF/B-VIII.1 release, identified issues
needed to be addressed before Beta3 release

Q2

Maintain and upgrade ADVANCE code system by performing data
verification of new NCSP evaluations and performing quality
assurance on the data as required. Provide status reports on all
ND1 activities in the NCSP Quarterly Progress Reports. (ND1)

Bugs have been fixed and improvements implemented.

Q2

If mandated by CSEWG, release new ENDF library. (ND1)

ENDF/B-VIII.1-Beta3 has been released.

Q3

Maintain and upgrade ADVANCE code system by performing data
verification of new NCSP evaluations and performing quality
assurance on the data as required. Provide status reports on all
ND1 activities in the NCSP Quarterly Progress Reports. (ND1)

Updates and improvements to ADVANCE were
implemented.

Q3

If mandated by CSEWG, release new ENDF library. (ND1)

Released ENDF/B-VIII.1-Beta4 on June28.

Qa4

Maintain and upgrade ADVANCE code system by performing data
verification of new NCSP evaluations and performing quality
assurance on the data as required. Provide status reports on all
ND1 activities in the NCSP Quarterly Progress Reports. (ND1)

Qa4

If mandated by CSEWG, release new ENDF library. (ND1)

ACCOMPLISHMENTS

ENDF/B library:

o Coordinated contributions, covariance implementations and general fixes to evaluated files, in preparation for another ENDF/B Beta release.
o Released and distributed ENDF/B-VIIl.1-Beta4 within the CSEWG collaboration for general and broad testing on January 11, 2024. Barred
unexpected surprises, the current plan is for the final ENDF/B-VIII.1 release to correspond to this ENDF/B-Beta4, apart from cosmetic or very

minor unimpactful changes.

Coordinated the writing of the accompanying “Big Paper”, which is around 70% complete.
Attended the Working Party on International Nuclear Data Evaluation Co-operation (WPEC) meeting in May 2024 and associated subgroups

(SG), held at the NEA, France.

= Proposed and obtained approval for SG-53 to collaborate on Zr evaluations. This topic is aligned with the NCSP 5-year plan.




e ADVANCE:

o We are working on rebuilding the main ADVANCE software image to include updates for some of the code runners. We are reviewing the
latest updates and patches for the code runners to determine compatibility and improvements. The next step involves incorporating these
updates into the software's codebase, followed by testing in a controlled environment to identify and resolve any potential issues. Once
verified, we will add the updated code runners into the main ADVANCE software image. Finally, we test the new software image to ensure
stability and functionality before it is deployed to the main environment for use by NNDC users. This process ensures that the ADVANCE
software remains up-to-date, reliable, and efficient.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable
Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1

Q2

Q3

Q4
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NCSP Element and Subtask: ND1, 2, 2a

M&O Contractor Name: LANL

Point of Contact Name: Joetta Goda/Bob Little

Point of Contact Phone: 505-667-2812/505-665-3487

Reference: DP0909010
Date of Report: July 12, 2024

BUDGET
$1,600,000 -
$1,400,000 -
$1,200,000 | =l=Approved Budget
$1,000,000 . =®=Planned spending
$800,000 - Costs
$600,000 - =i Cost+comm
$400,000 -
$200,000 -
$0 . . . . . . . . . . . .
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1.Carryover into FY 2024 = $20,000

2.Approved FY 2024 Budget = $1,409,000

3.Total FY24 Budget w/Carryover = $1,429,000

4.Actual spending for 15t Quarter FY 2024 = $274,676
plus commitments of $17,467 for total of $292,143

5.Actual spending for 2" Quarter FY 2024 = $346,815
plus commitments of SO for total of $621,491

6.Actual spending for 3 Quarter FY 2024 = $339,761
plus commitments of SO for total of $961,252

7.Actual spending for 4" Quarter FY 2024 =$

8.Projected carryover into FY 2025 =$

NOTE: Include commitments as part of spending

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete -

On Schedule -

Behind Schedule

Missed Milestone -

(ND1)

QUARTER TASK STATUS ISSUES/PATH FORWARD
Q1 Provide a status report on LANL participation in US and
International Nuclear Data collaborations. (ND1) -
Q1 Conduct CSEWG Evaluation and Covariance sessions.
=
Qi1 Report data testing results with ENDF/B-VIII.1 at CSEWG.




Q1

Provide a status report on Nuclear Data measurements
at LANSCE (ND2)

Ql Provide status report on Prompt Fission Neutron Spectra

(PFNS) Measurement of Plutonium-240 (ND2a) -
Q2 Provide a status report on LANL participation in US and

International Nuclear Data collaborations. (ND1) -
Q2 Provide a status report on Nuclear Data measurements

at LANSCE (ND2) -
Q2 Provide status report on Prompt Fission Neutron Spectra

(PFNS) Measurement of Plutonium-240 (ND2a) -
Q3 Provide a status report on LANL participation in US and

International Nuclear Data collaborations. (ND1) -
Q3 Provide a status report on Nuclear Data measurements

at LANSCE (ND2) -
Q3 Provide status report on Prompt Fission Neutron Spectra

(PFNS) Measurement of Plutonium-240 (ND2a) -
Q4 Provide a status report on LANL participation in US and

International Nuclear Data collaborations. (ND1)
Q4 Deliver nuclear data evaluations as indicated in

Appendix B of the Five-Year plan. (ND1)
Q4 Provide a status report on Nuclear Data measurements

at LANSCE (ND2)
Q4 Deliver nuclear data measurements as indicated in

Appendix B of the Five-Year plan. (ND2)
Q4 Provide status report on Prompt Fission Neutron Spectra

(PFNS) Measurement of Plutonium-240 (ND2a)

ACCOMPLISHMENTS

ND1 — Nuclear Data Evaluation and Testing

O

Light Nuclei

= n+6Li: code development work on edaf90 to improve efficiency (edaf90 is now faster than eda5, the historical production-code

version of EDA).

= n+12C: we have added more data and pushed up the neutron energy to about 9 MeV.




= n+14N: we have produced ENDF covariances (MF33,MF34) for the neutron sublibrary to 2.5 MeV.
= n+160: working with LANSCE (Kelly, Copp, Devlin, etc.) on theory/evaluation work for the just-submitted PRC article (LA-UR-24-

26402).
Cl-35
= Asreported last quarter, the fast energy Cl-35 covariance evaluation has been completed.
La-139

= Asreported last quarter, our fast energy evaluation is finalized. We await the resonance region evaluation update from ORNL
before combining and sending the file to NNDC.
Ta-181
= Asreported last quarter, the cross-reaction correlations have been completed and submitted to NNDC for ENDF/B-VIII.1.
Actinides
= Consistent nu-bar evaluation supported by a model code to provide better evaluated nu-bar for minor Pu isotopes

e Sensitivities for the separate <TKE> systematics for even-mass and odd-mass compound nuclei were computed, along
with baseline nubar values, and parameter uncertainties. An evaluation using this updated parametrization was
performed, and the evaluated parameters were used in CGMF to ensure that the evaluated nubar results matched the
calculated ones. Discussions were had about the underlying physics and what could still be improved from the CGMF
side, along with validation test cases.

e Started on covariance formatting.

= Consistent nu-bar evaluation supported by a model code to provide better evaluated nu-bar for minor U isotopes (FY 25
milestone)

e For the summer, we have a graduate student from University of Tennessee Knoxville, William (Cole) Fritsch who is
working on data collection and updated parametrizations for CGMF for minor uranium isotopes. He is also performing UQ
on one of the data sets. The majority of his work will be performed in FY24 Q4.

= U-235

e We have made the first comparisons between a new evaluation and ENDF/B-VIII.O file for 235U by performing MCNP
simulations of the quasi-integral experiment performed by RPI. The new file does not perform yet as it should, and we are
still looking for formatting bugs and other possible physics improvements. In particular, we have now a much better
model for fission which was not incorporated in the test file. The activities will continue in Q4.

= U-238 PFNS
e This evaluation is finalized. MILESTONE IS FINISHED.

Investigated to make sure that covariances are reasonable.
Formatted mean values and covariances in ENDF-6 format.

e Wrote final report (authors: D. Neudecker, K. Kelly, R.C. Little, A. Lovell, M. Devlin, LA-UR-24-25503).
= Data testing results with beta3 and beta3+ release of ENDF/B-VIII.1:

e Ran LLNL pulsed spheres for Pb and created report (LA-UR-24-24123).

e V&YV on covariances to look for unreasonably low or high evaluated uncertainties.




e A presentation on ENDF/B-VIII.1 validation work was provided to NCSP management (LA-UR-24-24219).

e ND2 - Nuclear Data Measurements at LANSCE
o U-233 PFNS at Chi-Nu (experiment to be conducted during FY25)
= The Parallel Plate Avalanche Counter (PPAC) chamber is currently under fabrication at Lawrence Livermore National Laboratory
(LLNL). The PPAC chamber will host ten 233U foils, of 99.98% enrichment and total mass of 120 mg, which are currently under
preparation at LLNL. An experimental proposal was submitted to the Los Alamos Neutron Science CEnter (LANSCE) 2024 proposal
call.
o CI-35 (n,p) (experiment to be conducted with LENZ at Lujan during FY24-FY25)
= The data acquired from the miniLENZ chamber during the 2023 LANSCE run cycle have been sorted and calibrated. During the
experiment, data from a LiF sample were taken to be used as a reference for the beam fluence. These data have also been
analyzed. The preliminary analysis is showing signals from the 3°Cl(n,p) reaction, as illustrated in the figure below. More
specifically, the 397.8 eV, 4.25 keV, 140 keV and 350 keV resonances are visible. The enriched in 3°Cl (>99%), NaCl sample is
deposited on a gold backing. Data on an empty gold backing were also acquired and analyzed in order to subtract events that
occurred from the backing itself.

10° = 397.8 eV 35
- facl A e Cl(n,p)
w 10 == A
27 E u(ng) @ 4.9 eV 4.25 keV N
2 w350
> !
g |
N 1.“ ~140 keV
|
|
Al Vl Y H(
LI B LA AR SR NI CIAEY 0 AU I |
10° 10°® 107 10°® 10° 107 107 102 107" 1

Incident neutron energy (MeV)

Energy spectra taken during a 3-day run for the 3°Cl(n,p) reaction. The blue spectrum corresponds to the Na*>Cl sample, which is deposited on a gold backing, whereas the red corresponds to
an empty gold backing.




o Pu-239 transmission measurements at DICER (experiment planned for FY24)
= The mass measurement of the °Pu samples and the blank was completed. The blank was found to be heavier than the sample
and a data correction methodology is being developed to address the issue. The preliminary results were presented to the NCSP
leadership during a recent visit at LANL. Finally, an article describing the efforts that led to the experiment and the preliminary
results was written for the upcoming NCSP newsletter.

o Cs-133 (n,gamma) measurement at DANCE (experiment planned for FY25)

=  (Csl material was procured in two forms: Csl powder and Csl(Na) in crystal form. The two Csl(Na) samples have a cylindrical
geometry of 1" diameter and 0.030" +/- 0.002 width, each one framed in an Aluminum ring with Kapton tape. They were polished
to remove hydrate components and shipped in a sealed mylar bag. The Csl powder will be used to build a 1-inch diameter pressed
sample.

o Cs-133 transmission experiment at DICER (experiment planned for FY25)

= Several cesium compounds were ordered for the upcoming measurement: (a) metallic Cesium, (b) anhydrous Cesium Fluoride, (c)
Cesium Fluoride, (d) Cesium Carbonate and (e) Cesium Hydroxide Hydrate. Although the main compounds to be considered for a
sample are metallic Cesium and anhydrous Cesium Fluoride, several more were ordered to explore other manufacturing routes as
a back-up plan, since they are inexpensive to procure.

= Sample canisters for the anhydrous cesium fluoride samples made of aluminum and stainless steel were machined and inspected
through the means of 3D-profilometry.

= Sample canisters for the metallic cesium samples have been machined and inspected through the means of 3D-profilometry and
will be shipped to Sigma division at LANL and the Stable Isotopes group at ORNL to perform exploratory fabrication tests. Since
metallic cesium is pyrophoric, the sample fabrication needs to take place in an inert atmosphere and that is a manufacturing
process and knowledge that not many laboratories possess. Currently these two separate routes are explored for the sample
fabrication and the updates from each are as follows: (a) Sigma division at LANL provided a quotation that exceeds our remaining
allocated budget (July 8 update — funds are now available to proceed) and (b) Stable Isotopes group needs the sample canisters to
decide if they can proceed with the fabrication and provide a quotation.

ND2a — Prompt Fission Neutron Spectra (PFNS) Measurement of Plutonium 240 (Chi-Nu analysis completed during FY23)

o The article “Measurement of the Prompt Fission Neutron Spectrum from 800 keV to 10 MeV for *°Pu(sf) and for the 2*°Pu(n,f) Reaction
Induced by Neutrons of Energy from 1-20 MeV” by K. J. Kelly et al., reporting the results of the Chi-Nu 2*°Pu(n,f) and 2*°Pu(sf) Prompt
Fission Neutron Spectrum measurements has been published to the peer review journal Physical Review C:
(journals.aps.org/prc/pdf/10.1103/PhysRevC.109.064611, doi: 10.1103/PhysRevC.109.064611). Note that this report was submitted to
NCSP in Q2 (LA-UR-24-21550).

o The aforementioned article was also featured in the Physics magazine under the title: “Adding Certainty to Plutonium’s Fission Yield”. The
high-level article can be found in the following link: https://physics.aps.org/articles/v17/s68 (see headline below)



https://journals.aps.org/prc/pdf/10.1103/PhysRevC.109.064611
https://physics.aps.org/articles/v17/s68

Adding Certainty to Plutonium’s Fission
Yield

June 13,2024 . Physics 17, s68

A first-of-its-kind measurement reveals the energy spectrum of the neutrons produced during the fission of
plutonium, a common nuclear fuel component.

Tuna salmon/stock.adobe.com

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019
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Qi1 G. Hale, M. Paris, and H. Sasaki, “Recent Light-Element Standards-Related Work at Los Alamos,” presented at IAEA Technical Meeting on Neutron
Standards, Vienna, Austria, 9-13 October 2023 (LA-UR- 23-31876).

Q1 D. Neudecker et al., “Templates of expected measurement uncertainties,” (https://doi.org/10.1051/epjn/2023014), EPJ Nuclear Sci. Technol. 9,
35 (2023) (LA-UR-23-23484).

Qi1 Esther Leal Cidoncha, “Measurement of the neutron-induced capture-to-fission cross section ratio in U-233 at LANSCE,” presented at IAEA
Technical Meeting of the International Nuclear Data Evaluation Network on Nuclear Data Evaluation of Fissile Actinides, Vienna, Austria, 20-23
November 2023 (LA-UR-23-32057).

Qi1 Esther Leal Cidoncha, Athanasios Stamatopoulos, and Paul Kohler, “R-Matrix analysis of the neutron-induced cross sections on Nd-143 measured at
LANSCE,” presented at the 2023 Fall Meeting of the Division of Nuclear Physics of the APS and JPS (DNP-2023), Hawaii, 27 November - 2 December,
2023 (LA-UR-23-33028).

Q2 Denise Neudecker, Noah Kleedtke, Nathan Gibson, Bobbi Riedel, and Wim Haeck, “Validating ENDF/B-VIIl.1beta3 with LLNL pulsed-sphere
experiments and ICSBEP Benchmarks,” report contributed to CSEWG, February 2024 (LA-UR-24-21109).

Q2 Denise Neudecker et al., “Contributions for ENDF/B-VIII.1 Paper,” updated draft contribution to ENDF/B-VIII.1 Big Paper, April 2024 (LA-UR-23-
28517).

Q2 Keegan Kelly et al., “Measurement of the Prompt Fission Neutron Spectrum from 800 keV to 10 MeV for 240Pu(sf) and for the 240Pu(n,f) Reaction
Induced by Neutrons of Energy from 1-20 MeV, Phys. Rev. C 109, 064611 (LA-UR-24-21550).

Q2 lonel Stetcu, T. Kawano, A. Lovell, and M. Herman, “ENDF/B-VIII.1 Evaluation updates for 22#236U,” presented at JOWOG48, Livermore, California,
March 2024 (LA-UR-24-21840).

Q3 Denise Neudecker, “Pb LLNL pulsed-sphere experiments with ENDF/B-VIIl.1beta3 and newest 206-208Pb files,” Los Alamos report, April 2024 (LA-
UR-24-24123).

Q3 D. Neudecker, K.J. Kelly, R.C. Little, A.E. Lovell, M. Devlin, “Evaluating the 238U PFNS Including Chi-Nu Experimental Data,” Los Alamos report, May
2024 (LA-UR-24-25503).

Q3 K. J. Kelly, P. A. Copp, E. A. Bennett, M. Devlin, J. M. O’Donnell, M. Paris, H. Sasaki, J. Surbrook, and C. Arnold, “High-precision Measurement of the
160(n,n’y) Cross Section using y-ray Detection in Liquid Scintillators with H20 and BeO Targets,” Submitted to Phys. Rev. C (LA-UR-24-26402).

Q3 Noah Kleedtke and Skip Kahler, “Validation of ENDF/B-VIII.1 Nuclear Data Files,” Los Alamos presentation prepared for NCSP management, May

2024 (LA-UR-24-24219).

Q4
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NCSP Element and Subtask: ND12, 13
M&O Contractor Name: LLNL

Point of Contact Name: Catherine Percher
Point of Contact Phone: (925) 579-4226

Reference: DP0909010
Date of Report: July 12, 2024

BUDGET

500,000

450,000

400,000

350,000

300,000

250,000

DOLLARS

200,000

150,000

100,000

50,000

OoCcT NOV DEC JAN FEB MAR APR MAY
MONTHS

JUN JuL AUG SEP

Carryover into FY 2024 = $92,363

Approved FY 2024 Budget = $360,000

Total FY24 Budget w/Carryover = $452,363

Actual spending for 15t Quarter FY 2024 = $80,661
Actual spending for 2"¢ Quarter FY 2024 = $100,772
Actual spending for 3" Quarter FY 2024 = $175,929
Actual spending for 4" Quarter FY 2024 = $

. Projected carryover into FY 2025 = SO

NOTE Include commitments as part of spending

PN U AWN e

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete -

On Schedule -

Behind Schedule

Missed Milestone -

QUARTER TASK STATUS ISSUES/PATH FORWARD
Q1 Provide a status report on thermal scattering law -

evaluations and methods development (ND12)
Q1 Provide a status report on PPAC target fabrication -

(ND13)




Q2 Provide a status report on thermal scattering law -
evaluations and methods development (ND12)

Q2 Provide a status report on PPAC target fabrication -
(ND13)

Q3 Provide a status report on thermal scattering law -
evaluations and methods development (ND12)

Q3 Provide a status report on PPAC target fabrication - Amplifiers need repair, getting a cost estimate
(ND13)

Q4 Provide a status report on thermal scattering law
evaluations and methods development (ND12)

Q4 Provide a status report on PPAC target fabrication

(ND13)

ACCOMPLISHMENTS

ND12 — Thermal Scattering Law Evaluations and Methods Development
Generation and Benchmarking of Thermal Neutron Scattering Cross Sections in Support of Advanced Nuclear Reactor Concepts
o NCSU worked on preparing the formal TSL evaluations (i.e., File 7) of UsSi>. UsOs, paraffin wax, and light oil for ENDF/B-IX betal.
o NCSU produced and submitted the final version of its TSL section to the ENDF “Big Paper” that will accompany the release of ENDF/B-VIII.1.
Development and Implementation of a Modern Doppler Broadening Approach Including Atomic Binding Effects
o NCSU is examining the expansion of FLASSH to include NeTS modules for various materials. This capability will streamline TSL implementation in Doppler
Broadening.
Development and Implementation of Machine Learning Methods for Thermal Scattering Law Evaluations
o NCSU progressed on the integration of the NeTS capability into the Monte Carlo code Serpent. Cross section production, on-the-fly, is undergoing testing.
Agreement with standard data is within 2% in the energy range 0.01-5 eV.
ND13 - PPAC Target Fabrication- MIHL
o LLNL received the U233 for the target and completed purification chemistry this quarter. The target fabrication will begin in the fourth
quarter and anticipate completing 10 target foils with about 10 mg each. In addition, we will finish the assembling of U233
fission PPAC and deliver to LANL by the end of the FY. Auxiliary to the PPAC are three amplifiers that are used to amplify the signal from
the 10 channels (one for each target foil). LLNL received the amplifiers back from LANL and one of them is broken. We are determining
who at the lab can fix the amplifier and an estimate for how much it will cost.

PUBLICATIONS

Any publications that have

Completed your institution’s review cycle during the quarter
AND




e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter

Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Ql

none

Q2

Jonathan P. W. Crozier, Ayman |. Hawari. (Embedding Neural Thermal Scattering (NeTS) Modules in SERPENT for Higher Fidelity Advanced Reactor
Analysis). “Presented at the Physics of Reactors (PHYSOR) Conference, April 22-25, 2024, San Francisco, CA.

Junhyoung Gil, Ayman I. Hawari. (Evaluation of Thermal Scattering Law for UsSi; Using Temperature-Dependent Phonon Density of States).
“Presented at the Physics of Reactors (PHYSOR) Conference, April 22-25, 2024, San Francisco, CA.

T. Ahmed, N. C. Fleming, A. |. Hawari. (Development of Thermal Scattering Law and Cross Sections of Hydrogen in Paraffin Wax). “Presented at the
Physics of Reactors (PHYSOR) Conference, April 22-25, 2024, San Francisco, CA.

Laramee B.K., Fleming N.C., Crozier J.P.W., Hawari A.l.. (Generation of Enrichment-Dependent Thermal Neutron Scattering Data). “Presented at the
Physics of Reactors (PHYSOR) Conference, April 22-25, 2024, San Francisco, CA.

Aidana Bauyrzhan, Ayman I. Hawari. (Investigation of the Impact of TSL Data Libraries and Geometry Variations on the MSRE Benchmark).
“Presented at the Physics of Reactors (PHYSOR) Conference, April 22-25, 2024, San Francisco, CA.

Q3

none

Q4



mailto:henleym@ornl.gov

NCSP Element and Subtask: ND1, 2, 3,6, 9
M&O Contractor Name: ORNL

Point of Contact Name: Alex Lang

Point of Contact Phone: (865) 341-1915

Reference: DP0909010
Date of Report: July 12, 2024

BUDGET

$(K)

3,000

2,500 -

2,000 A

1,500 A

1,000 A

FY24 Nuclear Data

"/0000

500 A

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

—o— Approved Budget —®—Costs —— Planned Spending

1.Carryover into FY 2024 = $256K

2.Approved FY 2024 Budget = $1995K

3.Total FY 2024 Budget w/Carryover = $2,251K
4.Actual spending for 15t Quarter FY 2024 = $604K
5.Actual spending for 2" Quarter FY 2024 = $705K
6.Actual spending for 3 Quarter FY 2024 = $602K
7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025 =$

NOTE: Include commitments as part of spending

Increase in budget in May is a transfer from RSICC to
cover ND staff with NCSP Manager Approval. A total of
$100k was transferred in G2 from AM to ND in May.
2023.

MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Missed Milestone -
Schedule
QUARTER | TASK STATUS ISSUES/PATH FORWARD
Q1 Provide a status report on all Nuclear Data measurement activities
(ND1) e
Q1 Provide a status report on ORNL participation in US and

International Nuclear Data collaborations, and for foreign travel,
provide a brief trip summary report to NCSP Manager on items of

NCSP interest (ND1)




Q1 Complete cross-section measurement deliverables per the nuclear Waiting on GELINA repair to resume experiments
data schedule in Appendix B of the 5 Year Plan (ND1)

Q1 Provide a status report on all Nuclear Data evaluation and testing -
activities (ND2)

Q1 Provide a status report on ORNL participation in US and
International Nuclear Data collaborations, and for foreign travel, -
provide a brief trip summary report to NCSP Manager on items of
NCSP interest (ND2)

Q1 Complete cross-section evaluation deliverables per the nuclear data -
schedule in Appendix B (ND2)

Q1 Provide a status report on all isotopic sample lease activities (ND3) -

Q1 Provide a status report on all SAMMY nuclear data evaluation code -
modernization activities (ND6)

Q1 Provide a status report on evaluation of thermal and resolved -
resonance ranges of UO2 and PUO2 activities (ND9)

Q2 Provide a status report on all Nuclear Data measurement activities -
(ND1)

Q2 Provide a status report on ORNL participation in US and -
International Nuclear Data collaborations, and for foreign travel,
provide a brief trip summary report to NCSP Manager on items of
NCSP interest (ND1)

Q2 Complete cross-section measurement deliverables per the nuclear -
data schedule in Appendix B of the 5 Year Plan (ND1)

Q2 Provide a status report on all Nuclear Data evaluation and testing -
activities (ND2)

Q2 Provide a status report on ORNL participation in US and -
International Nuclear Data collaborations, and for foreign travel,
provide a brief trip summary report to NCSP Manager on items of
NCSP interest (ND2)

Q2 Complete cross-section evaluation deliverables per the nuclear data -
schedule in Appendix B (ND2)

Q2 Provide a status report on all isotopic sample lease activities (ND3) -

Q2 Provide a status report on all SAMMY nuclear data evaluation code -

modernization activities (ND6)




Q2

Provide a status report on evaluation of thermal and resolved
resonance ranges of UO2 and PUO2 activities (ND9)

Q3

Provide a status report on all Nuclear Data measurement activities
(ND1)

Q3

Provide a status report on ORNL participation in US and
International Nuclear Data collaborations, and for foreign travel,
provide a brief trip summary report to NCSP Manager on items of
NCSP interest (ND1)

Q3

Complete cross-section measurement deliverables per the nuclear
data schedule in Appendix B of the 5 Year Plan (ND1)

Waiting on GELINA repair to resume experiments

Q3

Provide a status report on all Nuclear Data evaluation and testing
activities (ND2)

Q3

Provide a status report on ORNL participation in US and
International Nuclear Data collaborations, and for foreign travel,
provide a brief trip summary report to NCSP Manager on items of
NCSP interest (ND2)

Q3

Complete cross-section evaluation deliverables per the nuclear data
schedule in Appendix B (ND2)

Q3

Provide a status report on all isotopic sample lease activities (ND3)

Q3

Provide a status report on all SAMMY nuclear data evaluation code
modernization activities (ND6)

Q3

Provide a status report on evaluation of thermal and resolved
resonance ranges of UO2 and PUO2 activities (ND9)

Qa4

Provide a status report on all Nuclear Data measurement activities
(ND1)

Q4

Provide a status report on ORNL participation in US and
International Nuclear Data collaborations, and for foreign travel,
provide a brief trip summary report to NCSP Manager on items of
NCSP interest (ND1)

Qa4

Complete cross-section measurement deliverables per the nuclear
data schedule in Appendix B of the 5 Year Plan (ND1)

Qa4

Provide a status report on all Nuclear Data evaluation and testing
activities (ND2)




Q4 Provide a status report on ORNL participation in US and
International Nuclear Data collaborations, and for foreign travel,
provide a brief trip summary report to NCSP Manager on items of
NCSP interest (ND2)

Q4 Complete cross-section evaluation deliverables per the nuclear data
schedule in Appendix B (ND2)

Q4 Provide a status report on all isotopic sample lease activities (ND3)

Q4 Provide a status report on all SAMMY nuclear data evaluation code
modernization activities (ND6)

Q4 Provide a status report on evaluation of thermal and resolved

resonance ranges of UO2 and PUO2 activities (ND9)

ACCOMPLISHMENTS

Status report on all nuclear data support activities.
o ORNL testing and processing of the new ENDF/B-VIII.1 library.
Work on the journal paper for the ENDF/B-VIII.1 nuclear data library release.
Staff members attended WPEC meeting in Paris.
Staff members attended the FUDGE training course.
Staff members presented NCSP work at the ANS summer meeting.
Staff members attended monthly Executive CSEWG meetings.
o Staff members attended the virtual NDAG meeting about Appendix B.
ND1 - Nuclear Data Measurements: Complete cross-section measurement and evaluation deliverables per the nuclear data schedule in Appendix B
of the 5-year plan.
o No 2r-92 experiments performed due GELNA break down. External company to access the water damage to GELINA starts mid-April.
o Natural Zr capture data reduction for several sample thicknesses continued (low priority).
o Produce SAMMY input files with all experimental corrections for Zr-92 transmission data retrieved from ORELA archives.
o Started data reduction for Zr-91 neutron capture data using flux spectrum from the Zr-90 runs.
ND2 — Nuclear Data Evaluations and Testing
o Work on covariance files for 2°U and 23°Pu evaluations. For 2*°U by fixing negative eigenvalue values in the covariance matrices and for the
239py evaluation by generating refined covariance matrices in the energy region up to 5 keV
o Chlorine evaluation is in progress by fitting (n,p) data in B=-1 boundary condition for both isotopes 35,37Cl. The “B=-I boundary condition” is a
new feature in SAMMY recently added to expand the fitting capabilities using charge particles.
o The evaluation of on n+!N reactions was started by using initial parameters obtained from an analysis with AZURE code by Notre Dame
University. Those parameters needed to be converted into SAMMY parameters for further analysis.
o Completed validation the V-51 resonance evaluation, a paper was presented at the ANS 2024 meeting.

o O O O O




o Revisited Mo-95 resonance evaluation by assessing existing nuclear data libraries for Mo-96 and Mo-97. EMPIRE was used to generate the
(n,alpha) cross section above the RRR (5 keV), 50 % uncertainty was added and correlation to the covariance matrix.

o Continuing work on the Gd-155 and Gd-157 benchmark validations.

o The RRR and URR evaluation of La-139 was merged with the high-energy evaluation from LANL. URR parameters were refined further in order
to make the transition from the URR region to the high-energy region as smooth as possible.

o Assessing existing Zr-94 data and investigating whether an extension of the resolved resonance region is needed by means of self-shielding in
the URR.

e ND3 - Isotopic Sample Leases to Support ND1 ND Measurements
o Extending the lease for 92Zr sample due to return end of FY24 Q2
o Zr94 sample delivered to JRC- Geel.

e ND6 - SAMMY Nuclear Data Evaluation Code Modernization

o Work to replace the SAMAMR functionality (sequential fitting of different experiments with different normalizations and experimental
conditions) was finished. As reported in the Q2 report, this was currently only available for a very restricted set of parameters and only if no
pup’ed parameters (parameters that are included in the covariance but are not adjusted) are present. The new code was reviewed and
tested. It is now available in the public facing SAMMY repository.

o Some issues reported by users related to the sample thickness and the zero width of a resonance if converting to a different incident particle
were fixed.

o The source code for the API for fitting was moved into the SAMMY repository. This code uses an initial APl to SAMMY so that external codes
can access SAMMY functionality. Having this in the SAMMY repository ensures that future updates do not break this functionality. Appropriate
unit and regression tests to ensure that have been added.

o Work continues in streamlining the reading of the SAMMY input and parameter file. Currently these files are read up to three time in order to
first get some dimensions.

o The Bayesian Monte Carlo fitting algorithm has been added to the SAMMY repository and is being pushed to public SAMMY.

e ND9 - Evaluation of Thermal and Resolved Resonance Ranges of UO, and PUO;

o Proposal to measure the double differential scattering cross section of unenriched metallic erbium accepted by SNS. Metallic erbium was
chosen because Er-167 (22.9% natural abundance) has two resonances in the thermal energy range (0.46 & 0.58 eV), meaning that both
thermal scattering & resonant scattering effects should be visible. Additionally, because there are two resonances close to one another, more
advanced formalisms can be validated against this dataset.

o A formalism has been incorporated into local AMPX build, which both substantially improves runtime and will allow for eventual testing within
SCALE code system.

o Preliminary work into expanding the underlying theory to be more in line with current ENDF format begun.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND




Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Ql Marco Pigni, Dorothea Wiarda, Jordan McDonnell, "Light Elements R-matrix Analyses with the SAMMY Code towards the Foundation of Charged-
particle Nuclear Data Libraries," Cross Section Evaluation Working Group Meeting, Upton, NY, November 2023.

Qi1 Marco Pigni, Jordan McDonnell, Chris Chapman, Goran Arbanas, "ORNL contributions to the ENDF/B-VIII.1 library," Cross Section Evaluation
Working Group Meeting, Upton, NY, November 2023.

Qi1 Jordan McDonnell, Jesse Brown, Chris Chapman, Bk Jeon, Kang Seog Kim, Dorothea Wiarda, "AMPX Status 2023,"Cross Section Evaluation Working
Group Meeting, Upton, NY, November 2023.

Qi1 Chris Chapman, "Validating TSLs for ENDF/B-VIII.1," Cross Section Evaluation Working Group Meeting, Upton, NY, November 2023.

Qi1 Chris Chapman, Dorothea Wiarda, William (B.J.) Marshall, "Impact of Light Water Covariance on Integral Benchmarks," International Conference on
Nuclear Criticality Safety, Sendia, Japan, October 2023.

Ql Marco Pigni, Dorothea Wiarda, Jordan McDonnell, "Light Elements R-matrix Analyses with the SAMMY Code towards the Foundation of Charged-
particle Nuclear Data Libraries," Consultancy Meeting of the International Nuclear Data Evaluation Network on Light Elements, IAEA, Vienna,
Austria, August 2023.

Q1 Chris Chapman, Kemal Ramic, Jesse Brown, Goran Arbanas, STATUS REPORT OF JOINT RPI/ORNL NCSP TASK FOR THERMAL NEUTRON TOTAL CROSS
SECTION MEASUREMENTS, ORNL/TM-2023/3116, UT-Battelle, LLC, Oak Ridge National Laboratory (November 2023).

Qi1 Marco Pigni, Jordan McDonnell, Klaus Guber, Resonance Parameter Evaluation of n+88Sr reactions for ENDF/B-VIII.1 Library, ORNL/LTR-2023/3004,
UT-Battelle, LLC, Oak Ridge National Laboratory (December 2023).

Qi1 Chris Chapman, Marco Pigni, Klaus Guber, Goran Arbanas, R-matrix Resolved Resonance Region Evaluation of 140,142Ce, ORNL/TM-2023/2924,
UT-Battelle, LLC, Oak Ridge National Laboratory (November 2023).

Qi1 Chris Chapman, William (B.J.) Marshall, Dorothea Wiarda, "Impact of Light Water Covariance on Integral Benchmarks," International Conference on
Nuclear Criticality Safety, Sendia, Japan, October 2023.

Q2 Luiz Leal, "Nuclear Data: What is the big deal?," 21st Symposium on Science and Technology for Energy Applications, Knoxville, TN, October 2023.

Q2 Luiz Leal, "Nuclear Data: From Measurement, Evaluation, Processing to Practical Applications," Lecture at Valencia University, Valencia, Spain,
September 2023.

Q2 Jesse Brown, Devin Barry, Robert Block, Amanda Youmans, Hyun Choun, Adam Ney, Ezekiel Blain, Michael Rapp, Yaron Danon, "New
Measurements to Resolve Discrepancies in Evaluated Model Parameters of 181 Ta," Nuclear Science and Engineering, 1-11, DOI: 10.108

Q2 Marco Pigni, Goran Arbanas, Jesse Brown, Chris Chapman, Klaus Guber, Luiz Leal, Jordan McDonnell, P. Schillebeeckx, S. Kopecky, Carlos Paradela
Dobarro, Ettore Mafucci, "ORNL Nuclear Data Evaluation Contribution to NCSP (ND-2)," NCSP Technical Program Re

Q2 Noah Walton, Jesse Brown, William Fritsch, Dave Brown, Gustavo Nobre, Vladimir Sobes, "Methodology for physics-informed generation of

synthetic neutron time-of-flight measurement data," Computer Physics Communications, DOI: https://doi.org/10.1016/j.cpc.2



mailto:henleym@ornl.gov

Q3 Pigni, Marco T., Wiarda, Dorothea, Bostelmann, Rike, “Advancements in Nuclear Data Evaluations in the Unresolved Resonance Region”, OECD-NEA
WPEC Subgroup-51, Paris, France, May 2024.

Q3 Brown, J., Wieselquist, W., “Thoughts on SG-50 and MEDUSAL Database”, 36" Meeting of the WPEC, Paris, France, May 13-17,2024.

Q3 Brown, J., Wiarda, D., McDonnell, J., “SG 51: Unresolved Resonance Evaluations”, 36" Meeting of the WPEC, Paris, France, May 13-17,2024.

Q3 Pigni, M.T., Wiarda, D., Scattering Length Implementation in SAMMY, April 29, 2024.

Q3 Chapman, C.W., “Proposal to Measure and Evaluate Thermal Neutron Scattering in UFs”, NDAG Meeting, February 22, 2024.

Q3 Arbanas, Goran, Holcomb, Andrew M., Pigni, Marco T., Wiarda, Dorothea, Brown, Jesse, and Leal, Luiz. 2024. Effective R-Matrix Parameterizations

for Nuclear Data. United States. https://doi.org/10.1051/epjconf/202429404007. https://www.osti.gov/servlets/purl/2371106.




NCSP Element and Subtask: ND1, 3
M&O Contractor Name: RPI

Point of Contact Name: Yaron Danon
Point of Contact Phone: 518-276-4008

Reference: DP0909010
Date of Report: July, 2024

BUDGET
$600 1.Carryover into FY 2024 = $ -81,753
2.Approved FY 2024 Budget = $ 580,000
3.Total FY 2024 Budget w/Carryover = $498,248
5500 ¢ ¢ ¢ ¢ ¢ ¢ 4.Actual spending for 1%t Quarter FY 2024 = $110,594
/I/. 5.Actual spending for 2" Quarter FY 2024 = $109,423
$400 o—Approved-+ CarryOver 6.Actual spending for 3 Quarter FY 2024 = $150,638
/H/' 7.Actual spending for 4" Quarter FY 2024 = $
= $300 == Planhned L 8.Projected carryover into FY 2025 = S0
w /-- NOTE: Include commitments as part of spending
$200 Costs A
4
m
$100 i
=
s0 F .
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Month
MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Schedule Missed Milestone -
QUARTER | TASK STATUS ISSUES/PATH FORWARD
Qi1 Provide status reports on all resonance region nuclear
data measurement activities. (ND1) -
Q1 Provide status reports on RPI participation in US and
International Nuclear Data collaborations, and for -
foreign travel, provide a brief trip summary report to
NCSP Manager on items of NCSP interest. (ND1)
Q1 Complete analysis of measurement from previous year -

(ND1)




Q1 Provide status report on all LINAC refurbishment -
activities (ND3)

Q1 Complete initial engineering plan for LINAC Control -
System (ND3)

Q1 Complete SAT of TPV Accelerator Section. (ND3) - Estimated completion in Q4

Qi1 Place contract for refurbishment services support -
(RSS). (ND3)

Q1 Place contracts for new RF Windows and elbows based -
on selection of UHV flange design. (ND3)

Q1 Extend the Financial Assistance Award (FAA) funding -
grant through CY2025 with cost escalation. (ND3)

Q2 Provide status reports on all resonance region nuclear -
data measurement activities. (ND1)

Q2 Provide status reports on RPI participation in US and
International Nuclear Data collaborations, and for -
foreign travel, provide a brief trip summary report to
NCSP Manager on items of NCSP interest. (ND1)

Q2 Provide status report on all LINAC refurbishment -
activities (ND3)

Q2 Design and procurement of currently funded auxiliary - Ongoing task
system components. (ND3)

Q3 Provide status reports on all resonance region nuclear -
data measurement activities. (ND1)

Q3 Provide status reports on RPI participation in US and
International Nuclear Data collaborations, and for -
foreign travel, provide a brief trip summary report to
NCSP Manager on items of NCSP interest. (ND1)

Q3 Complete nuclear data measurements
(transmission/capture or scattering) per the nuclear -
data schedule in Appendix B of the 5 year plan. (ND1)

Q3 Provide status report on all LINAC refurbishment -
activities (ND3)

Q3 Develop and publish new refurbishment project plan - NNL is working on new plan to be completed July/2024

with updated timelines and projected costs. (ND3)




Q4

Provide status reports on all resonance region nuclear
data measurement activities. (ND1)

Q4

Provide status reports on RPI participation in US and
International Nuclear Data collaborations, and for
foreign travel, provide a brief trip summary report to
NCSP Manager on items of NCSP interest. (ND1)

Q4

Complete measurements data analysis and provide
the data to ORNL as needed to support the evaluation
effort per the nuclear data schedule in Appendix B of
the 5-year plan (ND1)

Q4

Provide status report on all LINAC refurbishment
activities (ND3)

Q4

Initiate priority procurements for new project plan and
schedule new LINAC shutdown date and demolition
activities (ND3)

ACCOMPLISHMENTS

ND1 — Resonance Region Nuclear Data Measurement Capability at RPI
o Fe-54
= Continued work towards publishing Fe-54 measurements and evaluation, including the first half of the dissertation.
= Assembled 8-PMT prototype for neutron beam imaging system (upgraded 4-PMT version).
o Fast Neutron Scattering
=  Revision and editing of Ta-181 measurement paper for journal submission.
= Determined final systematic uncertainty estimation for the Ta-181 measurement.
o Zr Evaluation
=  Began work on Zr-90 fast region evaluation with G. Nobre and D. Brown at BNL.
= Preliminary investigation of new soft-rotor coupled-channels optical potential for Zr isotopes on total cross sections measurements
using EMPIRE.
o URR improvements to SAMMY
= Started implementation of a procedure to fit URR measurements for multi-isotope samples in SAMMY
= Developed test cases for multi-isotope fitting
= Created an uncertainty quantification method for self-shielding correction factors in thick sample URR measurements.
ND3 — RPI/ORNL: LINAC 202x Nuclear Data Capabilities Maintenance Plan
o TPV testis progressing on schedule.
o Phase-Il upgrade progressing on schedule.
o Working with TSI consultant and SLAC on updated plan for phases 3 and 4 (to be submitted for approval in July 2024).




PUBLICATIONS

Any publications that have Completed your institution’s review cycle during the quarter AND are publicly releasable.
Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1 Siemers, G. et al., “High Energy Quasi - Differential Neutron Emission Measurements of Ta-181 and F-19”, CSWEG Annual Meeting, Brookhaven, NY,
USA (2023).
Y. Danon, K. Cook, A. Golas, S. Singh, and B. Wang, “Overview of Nuclear Data Measurement and Analysis at RPI”, CSWEG Annual Meeting,
Brookhaven, NY, USA (2023).

Q2 Peter Brain, Yaron Danon, Dave Brown, Devin Barry, Amanda Lewis, Tim Trumbull and Toshihiko Kawano, “Resolved resonance region evaluations
of n+ 206:207.208p|y for fast spectrum applications”, Annals of Nuclear Energy, vol. 202, pp. 110452, 2024, DOI:10.1016/j.anucene.2024.110452

Q3 Y. Danon, “Report on U.S. Experimental Activities”, WPEC, May 16-17, 2024, NEA, 46, quai Alphonse Le Gallo, 92100 Boulogne-Billancourt, France.

Y. DANON, D. BARRY, J. BROWN, A. GOLAS, “Unresolved resonance region cross section measurements and validation”, SG51, WPEC, May 15,
2024, NEA, 46, quai Alphonse Le Gallo, 92100 Boulogne-Billancourt, France.

Q4
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NCSP Element and Subtask: TE3, 6
M&O Contractor Name: LANL

Point of Contact Name: Joetta Goda
Point of Contact Phone: 505-667-2812

Reference: DP0909010
Date of Report: July 8, 2024

BUDGET

$600,000

$500,000

$400,000

$300,000

$200,000

$100,000

S0

==Approved Budget

b=Costs ‘;/

| ==Planned spending /=

v T T T T T T

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1.Carryover into FY 2024 = SO
2.Approved FY 2024 Budget = $492,000
3.Total FY 2024 Budget w/Carryover = $492,000

Spending [Commitments|Total
Q1 $152,875 $22,339 $175,214
Q2 $230,634 $22,339 $252,973
Q3 $18,302 $22,339 $40,641
Q4 SO

Projected carryover into FY 2025 = SO

NOTE: Include commitments as part of spending

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete -

On Schedule -

Behind Schedule

Missed Milestone -

STATUS

ISSUES/PATH FORWARD

QUARTER | TASK

Q1 Provide a status report on all hands-on criticality
safety training activities (TE3)

Qi1 Provide a status report on the development of a
university pipeline for CS professionals (TE6)

Q2 Provide a status report on all hands-on criticality

safety training activities (TE3)




Q2 Provide a status report on the development of a
university pipeline for CS professionals (TE6)

Q3 Provide a status report on all hands-on criticality -

safety training activities (TE3)

Q3 Provide a status report on the development of a
university pipeline for CS professionals (TE6)

Q4 Provide a status report on all hands-on criticality
safety training activities (TE3)

Q4 Provide a status report on the development of a

university pipeline for CS professionals (TE6)

ACCOMPLISHMENTS

e TE3 - Conduct Hands-On Criticality Safety Training Course at NCERC

o There were no hands-on criticality safety training courses at NCERC this quarter

o Planning for the August CSE is on-going

o Lightening talk abstract submitted to the ANS Education, Training, and Workforce Development Division’s lightening talk track.
e TE6 — Development of University Pipeline for Criticality Safety Professionals

o Commitment is UNM contract

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1

Q2

Q3 K. Amundson, “Importance of Hands-On Training Within the Nuclear Industry”, presented June 18, 2024, LA-UR-24-20786

Q4



mailto:henleym@ornl.gov

NCSP Element and Subtask: TE1, 3, 8
M&O Contractor Name: LLNL

Point of Contact Name: Catherine Percher
Point of Contact Phone: (925) 579-4226

Reference: DP0909010
Date of Report: July 12, 2024

BUDGET

500,000

450,000

400,000

350,000

300,000

250,000

DOLLARS

200,000

150,000

100,000

50,000

1.Carryover into FY 2024 = $35,479
2.Approved FY 2024 Budget = $375,000
3.Total FY24 Budget w/Carryover = $410,479
4.Actual spending for 1%t Quarter FY 2024 = $111,919
5.Actual spending for 2" Quarter FY 2024 = $173,659
6.Actual spending for 3 Quarter FY 2024 = $58,668
7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025=50

NOTE: Include commitments as part of spending

OCT NOV DEC JAN FEB MAR APR  MAY  JUN  JUL  AUG  SEP
MONTHS
MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Schedule Missed Milestone -
QUARTER TASK STATUS ISSUES/PATH FORWARD
Qi1 Provide a status report on hands-on training at the DAF -

(TE1)
Qi1 Provide a status report classroom criticality safety -

training (TE3)
Q1 Provide a status report on development of university -

pipeline for CS professionals. (TE8)




Q2 Provide a status report on hands-on training at the DAF -
(TE1)

Q2 Provide a status report classroom criticality safety -
training (TE3)

Q2 Provide a status report on development of university -
pipeline for CS professionals. (TE8)

Q3 Provide a status report on hands-on training at the DAF -
(TE1)

Q3 Provide a status report classroom criticality safety -
training (TE3)

Q3 Provide a status report on development of university -
pipeline for CS professionals. (TE8)

Q4 Provide a status report on hands-on training at the DAF
(TE1)

Q4 Provide a status report classroom criticality safety
training (TE3)

Q4 Provide a status report on development of university
pipeline for CS professionals. (TE8)

ACCOMPLISHMENTS

e TE1 - Conduct Hands-on Training at the DAF (TACS)
o Participated in all TE telecons
o Al TACS instructors (3) and fissile material handlers (3) for TACS had to take 2 day in-person DAF TSR/DSA training, resulting in additional
unanticipated costs during Q3
e TE3 - Classroom Criticality Safety Training
o Participated in all TE telecons
e TES8 - Development of University Pipeline for Criticality Safety Professionals
o No activity this period

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.



mailto:henleym@ornl.gov

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019
Q1 none
Q2 None
Q3 none
Q4




NCSP Element and Subtask: TE1, 11, 14 Reference: DP0909010
M&O Contractor Name: ORNL Date of Report: July 12, 2024
Point of Contact Name: Alex Lang
Point of Contact Phone: (865) 341-1915

BUDGET
. . . 1.Carryover into FY 2024 = $12K
FY24 Training and Education 2. Approved FY 2024 Budget = $340K
400 3.Total FY 2024 Budget w/Carryover = $352K
4.Actual spending for 15t Quarter FY 2024 = $21K
350 1 00—+ 5.Actual spending for 2" Quarter FY 2024 = $20K
300 - 6.Actual spending for 3 Quarter FY 2024 = $115K
250 | 7.Actual spending for 4" Quarter FY 2024 =$
< 8.Projected carryover into FY 2025 =$
& 200 1 NOTE: Include commitments as part of spending
150 A
100 A
50 -
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
—o— Approved Budget —®— Costs —— Planned Spending

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete - On Schedule - Behind Schedule Missed Milestone -

QUARTER | TASK STATUS ISSUES/PATH FORWARD
Q1 Provide a status report on implementation of the NCS -
training program (TE1)
Q1 Provide a status report on revision of LA-12808 Nuclear -
Criticality Safety Guide. (TE11)
Q1 Provide a status report on nuclear criticality safety -

training and pipeline development (TE 14)




Q2 Provide a status report on implementation of the NCS -
training program (TE1)
Q2 Provide a status report on revision of LA-12808 Nuclear -
Criticality Safety Guide. (TE11)
Q2 Provide a status report on nuclear criticality safety -
training and pipeline development (TE 14)
Q3 Provide a status report on implementation of the NCS
training program (TE1) -
Q3 Provide a status report on revision of LA-12808 Nuclear
Criticality Safety Guide. (TE11) -
Q3 Provide a status report on nuclear criticality safety
training and pipeline development (TE 14) -
Q4 Provide a status report on implementation of the NCS
training program (TE1)
Q4 Provide a status report on revision of LA-12808 Nuclear
Criticality Safety Guide. (TE11)
Q4 Provide a status report on nuclear criticality safety

training and pipeline development (TE 14)

ACCOMPLISHMENTS

TE1 - Manage and Provide Instruction for the DOE Nuclear Criticality Safety Training & Education Program
o In Q3, the Sandia 1-week manager course was successfully planned and executed with a full course of 16 students. Plans were initiated for a 1-
week NDA hold up measurements course in August at ORNL using NDA program funding. Henley/Bowen and SNL/LANL POCs worked to
process registration requests as needed to support enrollment for future courses. Courses held in Q2 were archived and student feedback was
processed. FY2025 course dates were also proposed and accepted by the site program managers and Bowen/Henley worked with LLNL to get
the dates posted on the NCSP website.

TE11 - Revision of the LA-12808 Nuclear Criticality Safety Guide
o Documentis in development.

TE14 - Nuclear Criticality Safety Training and Pipeline Development
o No activity due to lack of significant funding to release to GA Tech and Texas A&M for course development. Sufficient funding was received by
ORNL in June and funds are now being release to support summer work to complete course materials.

PUBLICATIONS




Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1 Douglas Bowen, "OVERVIEW AND CURRENT PROGRESS OF THE DOE/NNSA NUCLEAR CRITICALITY SAFETY PROGRAM TRAINING AND EDUCATION
PROGRAM," International Conference on Nuclear Criticality Safety, Sendi, Japan, October 2023.

Q2 Walid Metwally, Douglas Bowen, Sunil Chirayath, Alex Lang, William (B.J.) Marshall, Steven Biegalski, Pavel Tsvetkov, "Overview and Status Update
of the Nuclear Criticality Safety Training and Pipeline Program," NCSP Technical Program Review Meeting, Rive

Q2 Douglas Bowen, "ORNL NCSP Training and Education Support for FY2023," NCSP Technical Program Review Meeting, Riverhead, NY, February 2024.

Q2 Douglas Bowen, Angela Chambers, "OVERVIEW AND CURRENT PROGRESS OF THE DOE/NNSA NUCLEAR CRITICALITY SAFETY PROGRAM TRAINING
AND EDUCATION PROGRAM," The 12th International Conference on Nuclear Criticality Safety (ICNC) - Miyagi, Japan (October 2023).

Q3

Q4



mailto:henleym@ornl.gov

NCSP Element and Subtask: TE1

M&O Contractor Name: Sandia National Laboratories (SNL)
Point of Contact Name: David Ames

Point of Contact Phone: (505)844-4697

Reference: DP0909010
Date of Report: July 12, 2024

BUDGET
. o . 1.Carryover into FY 2024 = $88,831
Sandia T&E - Training & Education 2.Approved FY 2024 Budget = $240,000
>350,000 — . . . e e e 3.Total FY 2024 Budget w/Carryover = $328,831
4.Actual spending for 15t Quarter FY 2024 = $26,629
5300,000 - 5.Actual spending for 2" Quarter FY 2024 = $122,830
includes $24,948 commitment
$250,000 - 6.Actual spending for 3" Quarter FY 2024 = $76,043
includes $24,925 commitment
$200,000 - 7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025 =$
$150,000 - NOTE: Include commitments as part of spending
—— Approved Budget
$100,000 1
—#— Cost
$50,000 - —— Planned Spending
= <®=- Cost + Commitments
SO T T T T T T T T T T
A Y S A SR A >
& S & & & & g @ S N &
MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Schedule Missed Milestone -
QUARTER | TASK STATUS ISSUES/PATH FORWARD

Q1 Conduct hands-on training classes at Sandia and provide
Human Factors and Equipment Reliability module
support to the LANL training classes in accordance with

the approved schedule. (TE1)




Q2 Conduct hands-on training classes at Sandia and provide
Human Factors and Equipment Reliability module
support to the LANL training classes in accordance with

Q3 Conduct hands-on training classes at Sandia and provide
Human Factors and Equipment Reliability module
support to the LANL training classes in accordance with
the approved schedule. (TE1)

the approved schedule. (TE1)

Q4 Conduct hands-on training classes at Sandia and provide
Human Factors and Equipment Reliability module
support to the LANL training classes in accordance with
the approved schedule. (TE1)

ACCOMPLISHMENTS

e TE1 - Prepare for and Conduct Hands-on Criticality Safety Training at SNL
o The Sandia Hands-on criticality safety class for NCS professionals was delivered January 29 — February 2.
o The Sandia Hands-on criticality safety class for NCS Managers/CSOs was delivered April 29 -May 3.
o Preparations are underway for the NCS professionals’ hands-on course to be presented August 12 — 16.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Ql

Q2 D. Ames “The NCSP at Sandia in FY23,” SAND2024-01469PE, Presented at the NCSP Technical Program Review, February 2024.

Q3

Q4



mailto:henleym@ornl.gov

NCSP Element and Subtask: TE1

M&O Contractor Name: Y12

Point of Contact Name: Kevin Reynolds
Point of Contact Phone: (865) 241-9067

Reference: DP0909010
Date of Report: July 11, 2024

BUDGET
1.Carryover into FY 2024 = $102,399.54
2.Approved FY 2024 Budget = $0.00
$120,000.00 3.Total FY 2024 Budget w/Carryover = $102,399.54
Y-12 Budget/Incurred Costs 4.Actual spending for 1% Quarter FY 2024 = $10,268.67
3100,000.00 5.Actual spending for 2" Quarter FY 2024 = $37,565.84
$80,000.00 6.Actual spending for 3 Quarter FY 2024 = $60,830.80
B 7.Actual spending for 4" Quarter FY 2024 =$
TDD 260,000.00 / 8.Projected carryover into FY 2025 =$
$40,000.00 NOTE: Include commitments as part of spending
$20,000.00
$0.00
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Month
e Y24 Budget + Carryover Planned Spending e Actual Costs

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete - On Schedule - Behind Schedule Missed Milestone -

QUARTER | TASK STATUS ISSUES/PATH FORWARD
Q1 Provide a status report of Y-12 activities to support the
hands-on training courses. (TE1)
Q2 Provide a status report of Y-12 activities to support the
hands-on training courses. (TE1)
Q3 Provide a status report of Y-12 activities to support the
hands-on training courses. (TE1)
Q4 Provide a status report of Y-12 activities to support the

hands-on training courses. (TE1)




ACCOMPLISHMENTS

e TE1 - Conduct Hands-On Criticality Safety Training Course
o Chris Haught and Parker Forehand supported Hands On course.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable
Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Ql

Q2

Q3

Q4



mailto:henleym@ornl.gov

NCSP Element and Subtask: TS6

M&O Contractor Name: BNL

Point of Contact Name: Gustavo Nobre
Point of Contact Phone: 631-344-5205

Reference: DP0909010
Date of Report: July, 2024

BUDGET

160

107

53

0

BNL FY24 TS6 and TS7

‘ \
4 Approved Budget
# Planned Spending
4 Actual Cumulative Cost

N

Oct Nov Dec Jan Feb Mar Apr May June Jul Aug Sep

1.Carryover into FY 2024 = $ 13,991

2.Approved FY 2024 Budget = $ 130,900

3.Total FY 2024 Budget w/Carryover = $ 144,891

4.Actual spending for 15t Quarter FY 2024 = $ 2,456

5.Actual spending for 2" Quarter FY 2024 = $ 9,927

6.Actual spending for 3™ Quarter FY 2024 = $ 46,434

7.Actual spending for 4" Quarter FY 2024 =$

8.Projected carryover into FY 2025 = $ 5,245
Q2 NOTE: Due to uncertainties coming from
continuing resolution and the perspective of a
potential government shutdown, and the need to
organize the TPR Meeting and partially support BNL
staff, NCSP funds submitted were concentrated in
the ND BNL account. Therefore, $34,175 that
should have been charged to TS7 for the
organization of the TPR ended up charged to ND1.
BNL will internally transfer this amount from TS7 to
ND1in Q3.
Q3 Note: Following guidance from Program
Manager, $40K was moved from TS7 to ND1 in
May, 2024.

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete -

On

- Schedule

Behind Schedule

Missed Milestone

_

QUARTER

TASK

STATUS

ISSUES/PATH FORWARD

Q1

Provide NCSP Manager annual report of succession
planning efforts. (TS6)

Most of the work is done with interns of the Summer period.




Ql Successful completion of the NCSP Technical Program
Review. (TS7)

Some of the planning and preparation efforts for the TPR Meeting
began on Q1 but most of it is expected to happen in Q2.

Q2 Provide NCSP Manager annual report of succession
planning efforts. (TS6)

Most of the work is done with interns of the Summer period.

Q2 Successful completion of the NCSP Technical Program
Review. (TS7)

Successfully organized the 2024 TPR Meeting.

Q3 Provide NCSP Manager annual report of succession Coordinated training of undergraduate and graduate students.
planning efforts. (TS6)

Q3 Successful completion of the NCSP Technical Program Completed.
Review. (TS7)

Q4 Provide NCSP Manager annual report of succession

planning efforts. (TS6)

Q4 Successful completion of the NCSP Technical Program
Review. (TS7)

ACCOMPLISHMENTS

e TS6 — ND Succession Planning
o Hosted RPI PhD student Greg Siemers in BNL to train him on fast-region evaluations for 90Zr.
o Hosted two Summer interns:
=  One collaborating on the optimization of the Bayesian Resonance Reclassifier to make of multiple computer processing units;
= Another one collaborating on sensitivity studies testing the impact of thermal cross section values on reactor simulations.
o Hosted a professor from Texas Southern University through the BNL Visiting Faculty Program (VFP) to collaborate on resonance spacing
analysis during the Summer.
e TS7 —TPR meeting organization successfully concluded in Q2.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.



mailto:henleym@ornl.gov

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019
Ql
Q2
Q3

Q4




NCSP Element and Subtask: TS1 Reference: DP0909010
Task Title: CSSG Support Date of Report: July 2024
Point of Contact Name: David Hayes
Point of Contact Phone: 505-667-4523
BUDGET
1.Carryover into FY 2024 =50
2.Approved FY 2024 Budget = $ 345,000
CSSG Support Funds FY24 3.Actual spending for 1%t Quarter FY 2024 = $65,221
$400 4.Actual spending for 2" Quarter FY 2024 = $153,310
H rd —
$350 ® ® " e 5.Actual spend!ng for 3 Quarter FY 2024 = $50,747
6.Actual spending for 4" Quarter FY 2024 = SO
$300 7.Projected carryover into FY 2025 = $50,000
@ $250 ﬁ’d NOTE: Include commitments as part of spending
=
§ $200 A
X
by $150
=== Approved Budget
$100 &= Planned Spending
é/ === Costs
$50
$0 ‘ ‘
1 2 3 4
FY24 Quarter
MILESTONES
STATUS (copy color code and paste below in ‘STATUS’ field)
Complete - On Schedule - Behind Schedule Missed Milestone
QUARTER | TASK STATUS ISSUES/PATH FORWARD

Allocation required for New Member Percher

Allocation required for Percher. Costs reported as LLNL total.

Allocation required for Percher. Costs reported as LLNL total.

Q1 Provide NCSP Manager report of activities. (TS1)
Q2 Provide NCSP Manager report of activities. (TS1)
Q3 Provide NCSP Manager report of activities. (TS1)
Q4 Provide NCSP Manager report of activities. (TS1)

None.

ACCOMPLISHMENTS




e TS1-CSSG — Support for the Criticality Safety Support Group
o Regularly scheduled Teams Meetings
o NCS Community of Practice Workshop
o Working response for Tasking 2024-01, CSSG Review of FY25 NCSP Proposals

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Ql

Q2

Q3

Q4



mailto:henleym@ornl.gov

NCSP Element and Subtask: TS4, 5
M&O Contractor Name: LANL

Point of Contact Name: Joetta Goda
Point of Contact Phone: 505-667-2812

Reference: DP0909010
Date of Report: July 8, 2024

BUDGET

$120,000

$100,000

$80,000

$60,000

$40,000

$20,000

S0

«l=Approved Budget
=¢=Planned spending

- Costs A o

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1.Carryover into FY 2024 = S0
2.Approved FY 2024 Budget = $100,000
3.Total FY24 Budget w/Carryover = $100,000

Ql $34,811 SO $34,811
Q2 $24,993 SO $24,993
Q3 $17,927 SO $17,927
Q4 SO S0

4,
Projected carryover into FY 2025 = SO

NOTE: Include commitments as part of spe

nding

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete - On Schedule -

Behind Schedule

Missed Milestone -

QUARTER | TASK STATUS ISSUES/PATH FORWARD
Q1 Provide NCSP Manager report on succession
planning efforts. (TS4) -
Q1 Provide a report on CSSG activities (TS5).
Q2 Provide NCSP Manager report on succession
planning efforts. (TS4) -




Q2 Provide a report on CSSG activities (TS5).

Q3 Provide NCSP Manager report on succession
planning efforts. (TS4)

Q3 Provide a report on CSSG activities (TS5).

Q4 Provide NCSP Manager report on succession
planning efforts. (TS4)

Q4 Provide a report on CSSG activities (TS5).

ACCOMPLISHMENTS

e TS4—AM, IE, ND Succession Planning
o Summer season in full swing for students. Arranging for visits to NCERC in small groups and for appropriate projects where possible.
e TS5 —LANL CSSG Funding

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1

Q2

Q3

Q4



mailto:henleym@ornl.gov

NCSP Element and Subtask: TS5
M&O Contractor Name: LLNL
Point of Contact Name: Catherine Percher
Point of Contact Phone: (925) 579-4226

Reference: DP0909010
Date of Report: July 12, 2024

BUDGET

200,000

180,000

160,000

140,000

120,000

100,000

DOLLARS

80,000

60,000

40,000

20,000

OoCcT NOV DEC

JAN FEB MAR APR
MONTHS

MAY JUN JuL

Carryover into FY 2024 = $36,942
Approved FY 2024 Budget = $140,000
Total FY24 budget w/Carryover = $176,942
Actual spending for 1% Quarter FY 2024 = $5,988
Actual spending for 2" Quarter FY 2024 =$89,796
Actual spending for 3" Quarter FY 2024 = $26,736
Actual spending for 4" Quarter FY 2024 =$

8. Projected carryover into FY 2025 = SO
NOTE: Include commitments as part of spending

NoupkrwNPE

AUG SEP

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete -

On Schedule -

Behind Schedule Missed Milestone -

QUARTER

TASK

STATUS

ISSUES/PATH FORWARD

Q1

Provide a status report on succession planning

efforts. (TS5)

D. Siefman left to become a professor at UCBerkeley. We expect to have
him continue working with us on NCSP projects and bring in PhD students.
Plan to open another PostDoc posting.




Q2 Provide a status report on succession planning -
efforts. (TS5)
Q3 Provide a status report on succession planning
efforts. (TS5) -
Q4 Provide a status report on succession planning

efforts. (TS5)

ACCOMPLISHMENTS

e TS5 -AM, IE, ND Succession Planning

o J. Glesmann and E. Aboud are mentoring summer students to work on integral experiments tasks this summer

o J. Norris attended Q2 QPR meeting
o J. Norris is mentoring OSU grad student E. Hudec to prepare High Multiplication Subcritical Assembly benchmark calculations and

documentation.

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019
Q1 None
Q2 None
Q3 none

Q4
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NCSP Quarterly Progress Report (FY-2024 Q3)

NCSP Element and Subtask: TS9

M&O Contractor Name: NNL

Point of Contact Name: Mike Zerkle
Point of Contact Phone: (412) 476-6188

Reference: DP0909010
Date of Report: July 15, 2024

$(K)

BUDGET
30 o = = = =
25
20 A
15 A
10 A
5
Oct Nov Dec Jan Feb Mar Apr May Jun
—+— Approved Budget  —— Planned Spending —8— Costs |

1.Carryover into FY 2024 = $2k

2.Approved FY 2024 Budget = $25k

3.Total FY 2024 Budget with Carryover = $29k
4.Actual spending for 1%t Quarter FY 2024 = $3k
5.Actual spending for 2" Quarter FY 2024 = $10k
6.Actual spending for 3™ Quarter FY 2024 = $12k
7.Actual spending for 4" Quarter FY 2024 = $
8.Projected carryover into FY 2025 = $2k

NOTE: Include commitments as part of spending

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete - On Schedule - Behind Schedule Missed Milestone -
QUARTER TASK STATUS ISSUES/PATH FORWARD
Q1 Provide status report on all NDAG chair
activities (TS9)
Q2 Provide status report on all NDAG chair
activities (TS9)
Q3 Provide status report on all NDAG chair
activities (TS9)
Q4 Provide status report on all NDAG chair

activities (TS9)

Page 1 of 2




NCSP Quarterly Progress Report (FY-2024 Q3)

ACCOMPLISHMENTS

e TS9 — Support for NDAG Chair activities

(©]
(©]

0O 0O O O O O O O

Chaired FY2024 Q2 quarterly progress report meeting for ND task element
Participated in 2024 ICSBEP/IRPhEP/SINBAD TRG Meetings (LLNL)

= |ndependent review of the TEX-Hf and PNDA benchmark evaluations
Attended PHYSOR-2024 Conference (San Francisco, CA)
Participated in 2024 WPEC and Subgroup Meetings (Paris, France)
Attended 2024 ANS Annual Meeting and CSSG Meeting (Las Vegas,NV)
Coordinated update to NCSP Appendix B nuclear data measurement and evaluation priorities for FY24-FY29
Chaired NDAG meeting to obtain alignment for Appendix B update.
Participate in monthly CSEWG Executive Committee meetings
Actively participate on several CEdTs
Actively participate in monthly IE meetings

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019
Ql
Q2
Q3
Q4

Page 2 of 2
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NCSP Element and Subtask: TS2, 7, 8, 13
M&O Contractor Name: ORNL

Point of Contact Name: Alex Lang

Point of Contact Phone: (865) 341-1915

Reference: DP0909010
Date of Report: July 12, 2024

BUDGET

1,200

1,000

800

$(K)
(2]
3

400

200

FY24 NCSP Technical Support

—0—0—60—0—0¢ 00—

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

—e— Approved Budget —#— Costs

—— Planned Spending

1.Carryover into FY 2024 = $24K

2.Approved FY 2024 Budget = $1069K

3.Total FY 2024 Budget w/Carryover = $1093K
4.Actual spending for 15t Quarter FY 2024 = $135K
5.Actual spending for 2" Quarter FY 2024 = $222K
6.Actual spending for 3™ Quarter FY 2024 = $155K
7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025 =$

NOTE: Include commitments as part of spending

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete - On Schedule -

Behind Schedule

Missed Milestone -

QUARTER

TASK

STATUS

ISSUES/PATH FORWARD

Q1

Maintain up-to-date spreadsheet of proposed
tasks for NCSP Manager after the NCSP
proposal review meeting and through the final
task prioritization effort by the NCSP
Management Team. (TS2)




Q1

Manage 5-year plan development and
maintenance and oversee the IER process and
manage main 5-year plan and IER Milestones.
(TS2)

Q1

Provide NCSP Manager annual report of
succession planning efforts (TS7)

Q1

Provide NCSP Manager a status report of
progress on the new IER system in G2 (TS8)

Q1

Provide an update of NDA Technical Support
Group and NDA Technical Infrastructure
Project activities. (TS13)

Q2

Maintain up-to-date spreadsheet of proposed
tasks for NCSP Manager after the NCSP
proposal review meeting and through the final
task prioritization effort by the NCSP
Management Team. (TS2)

Q2

Manage 5-year plan development and
maintenance and oversee the IER process and
manage main 5-year plan and IER Milestones.
(TS2)

Q2

Provide NCSP Manager annual report of
succession planning efforts (TS7)

Q2

Provide NCSP Manager a status report of
progress on the new IER system in G2 (TS8)

Q2

Provide an update of NDA Technical Support
Group and NDA Technical Infrastructure
Project activities. (TS13)

Q3

Maintain up-to-date spreadsheet of proposed
tasks for NCSP Manager after the NCSP
proposal review meeting and through the final
task prioritization effort by the NCSP
Management Team. (TS2)

Q3

Manage 5-year plan development and
maintenance and oversee the IER process and
manage main 5-year plan and IER Milestones.
(TS2)




Q3

Provide NCSP Manager annual report of
succession planning efforts (TS7)

Q3

Provide NCSP Manager a status report of
progress on the new IER system in G2 (TS8)

Q3

Provide an update of NDA Technical Support
Group and NDA Technical Infrastructure
Project activities. (TS13)

Qa4

Maintain up-to-date spreadsheet of proposed
tasks for NCSP Manager after the NCSP
proposal review meeting and through the final
task prioritization effort by the NCSP
Management Team. (TS2)

Qa4

Manage 5-year plan development and
maintenance and oversee the IER process and
manage main 5-year plan and IER Milestones.
(TS2)

Q4

Organize and lead the Budget Execution
Meeting and assist NCSP Manager in
finalization of approved tasks for next FY (TS2)

Q4

Publish final Five-Year Plan. (TS2)

Q4

Provide NCSP Manager annual report of
succession planning efforts (TS7)

Q4

Provide NCSP Manager a status report of
progress on the new IER system in G2 (TS8)

Q4

Provide an update of NDA Technical Support
Group and NDA Technical Infrastructure
Project activities. (TS13)

ACCOMPLISHMENTS

e TS2 - Support for Lead Lab to Execute the NCSP
o Bowen worked to close out some actions from the community of practices workshop from February 2024.
o Quarterly report support
o Executed the NCSP FY2024Q2 quarterly report meeting for the NCSP manager.
= Sent requests to each TM for their Q2 reports.
= Posted non-IE version of the Q1 report on the website for NCSP accomplishments.
= Requested foreign trip reports based on Appendix C. Updated the website with the reports/information received.




o FY24 Five-Year Plan:
e Addenda published for the plan — Rev. 3 to document changes in Make-it-happen-list, milestones, and budget through the end of June 2024.
o CSCT Scribe — took minutes for the monthly meetings in FY2024 Q3.
Summer newsletter generated and sent to the NCSP manager for approval.
Access Database:
e Updates made to the Access database to support the NCSP management team as needed and to eventually use the Access database to
generate the 5-year plans.
e Marsha Henley completed preliminary versions of the task list information needed to use for FY 2024 budget planning and the annual budget
execution meeting.
Supported Mission and Vision meetings as necessary to support the revised document.
MGT Team (Miller) led IE status update meetings, as necessary. Bowen and Henley assisted with this effort as needed.
Conducted NCSP Management Team meetings to discuss the status of NCSP execution work.
Started planning the FY2025 technical program review with LANL in early June.
Finished Round 1 of the FY2025 main 5 year plan for site program manager review.
Preparations made for the NNSS tours the day before the annual budget execution meeting and the agenda and details of the annual budget
execution meeting to be held at the National Atomic Testing Museum in Las Vegas, NV.
e TS7 - AM, ND Succession Planning
o Utilized succession planning funding for new staff development for AM and ND ORNL NCSP tasks..
e TS8 - NCSP Program Management Tools Development
o No work to support this effort in Q3 other than meetings with NNSA G2 staff on bug fixes for the IER database in G2. No significant updates to G2
have been completed by ORNL G2 staff in Q3.
e TS13 - NDA Technical Support Group and NDA Technical Infrastructure Project
o No activity in FY24 Q3 other than conceptual planning efforts for holdup measurement course in FY24. Funding was received in June and a hold up
measurement course for NDA measurements has been scheduled for Q4.

O O O O O O

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Q1 Douglas Bowen, "American Nuclear Society ANS-8 Standards Forum," ANS Winter Meeting, Washington DC, November 2023.



mailto:henleym@ornl.gov

Q1 Douglas Bowen, "ANS-8 Nuclear Criticality Safety Consensus Standards — Current Initiatives," ANS Winter Meeting, Washington DC, November
2023.

Q1 Douglas Bowen, "ANS-8 Nuclear Criticality Safety Consensus Standards -- Current Initiatives," Transactions of the American Nuclear Society, 682-
684, (November 2023).

Q2 Douglas Bowen, "The Purpose of the DOE/NNSA Nuclear Criticality Safety Program Technical Program Review," NCSP Technical Program Review
Meeting, Riverhead, NY, February 2024.

Q2 Douglas Bowen, "NCSP Nuclear Data Program," WANDA 2024, Crystal City, VA, February 2024.

Q2 Douglas Bowen, "ORNL NCSP FY 2023 Budget Summary and Highlights," NCSP Technical Program Review Meeting, Riverhead, NY, February 2024.

Q3 Bowen, D., “American Nuclear Society ANS-8 Subcommittee Meeting”, June 4%, 2024.

Q3 Bowen, D., “Status Report of ANSI/ANS-8 Series Consensus Standards for Nuclear Criticality Safety”, EFCOG Meeting, March 19, 2024.




NCSP Element and Subtask: TS3, 12 Reference: DP0909010
M&O Contractor Name: Sandia National Laboratories (SNL) Date of Report: July 12, 2024
Point of Contact Name: David Ames
Point of Contact Phone: (505)844-4697
BUDGET
. . 1.Carryover into FY 2024 = $11,226
Sandia TS - Technical Support 2.Approved FY 2024 Budget = $280,000
»350,000 3.Total FY 2024 Budget w/Carryover = $291,226
< ¢ 4.Actual spending for 15t Quarter FY 2024 = $61,297
2300,000 1 5.Actual spending for 2" Quarter FY 2024 = $54,356
6.Actual spending for 3 Quarter FY 2024 = $72,736
3250,000 1 7.Actual spending for 4" Quarter FY 2024 =$
8.Projected carryover into FY 2025 =$
$200,000 NOTE: Include commitments as part of spending
$150,000 -
$100,000 - —&— Approved Budget
—— Costs
$50,000 1
—a—Planned Spending
S0 r r r r r r r r r r r
F & & 5 & & K @Q’A SHE C

MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete - On Schedule - Behind Schedule Missed Milestone -

QUARTER | TASK STATUS ISSUES/PATH FORWARD

Qi1 Provide annual report of succession planning

Q1 Provide a summary of NCSP IER support (TS12)

efforts. (TS3) -




Q2 Provide annual report of succession planning

efforts. (TS3) -
Q2 Provide a summary of NCSP IER support (TS12)
Q3 Provide annual report of succession planning

efforts. (TS3) -
Q3 Provide a summary of NCSP IER support (TS12)
Q4 Provide annual report of succession planning

efforts. (TS3)
Q4 Provide a summary of NCSP IER support (TS12)

ACCOMPLISHMENTS

TS3 — Support for Experimentalist Succession Planning

o Matrixed employee performing as an experimenter and supporting the Hands-on Courses.

o Actively participating in the NCS community by attending conferences and publishing papers.
TS12 - NCSP IER Manager Support

o Performed duties as the IE Manager in support of the IE program element.

Interacted with the site task mangers to track and assist progress on various IER milestones and MIHLs.

Interacted with NCSP Management Team, provided technical advice, and assisted on a broad scope of items (e.g., 5 year plans, IE
priorities, MIHL lists items).

Run monthly IE meetings, distribute agenda and notes.

Participate in various IER team meetings and assisted IER team members with requested items.

Reviewed reports and processed through approval in IER database (team members and NCSP manager) or ensured BCR submission.
Processed BCR submissions and helped with MIHL item changes.

Track Non-NCSP IERs and work with site and NCSP management team to initiate new ones, as added.

Updated team memberships per site leads direction.

Facilitated discussions between NCSP management team, LANL, and LLNL about issues associated with a few IERs and clarification on
prioritization.

Worked in the IER database, assisted others with issues using database, work with G2 developers on database improvement items.

o Very minor progress on NCSP IE Manual Revision and the IE section for the Mission & Vision document.

PUBLICATIONS

Any publications that have
Completed your institution’s review cycle during the quarter




AND
e Are publicly releasable

Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference

Example:
Author, "Title", LA-UR-18-27731, October 1, 2019
Qi1 D. Ames, G. Harms, E. Lutz and M. Dupont, “Experiments to Measure the Effect of Tantalum on Critical Systems,” SAND2023-07341C, ICNC-2023,

Full Paper, Sendai, Japan (Oct. 2023).

W. Cook, E. Lutz, D. Ames, A. Raster, G. Harms, J. Miller and J. Cole, “Design of UO,-BeO Critical Experiment at Sandia,” SAND2023-09380D, /ICNC-
2023, Poster, Sendai, Japan (Oct. 2023).

D.E. Ames, G.A. Harms, E. Lutz, and M. Dupont, “Critical Experiments Targeting the Epithermal/Intermediate Cross Sections of Tantalum,”
SAND2023-0733C, ANS Winter Meeting, ANS-2023, Accepted Summary Paper, Washington DC (Nov. 2023).

Q2 M. Cook, E. Lutz, et al. “Updates on UO2-BeO Experiment (IER 523),” SAND2024-01393PE, Presented at the NCSP Technical Program Review,
February 2024.

D. Ames, E. Lutz, et al. “Completion of IER 305: Molybdenum Sleeve Experiments and Preparations for Performing IER 441: Epithermal Tantalum
Experiments,” SAND2024-01469PE, Presented at the NCSP Technical Program Review, February 2024.

D. Ames “The NCSP at Sandia in FY23,” SAND2024-01469PE, Presented at the NCSP Technical Program Review, February 2024.

Q3

Q4



mailto:henleym@ornl.gov

NCSP Element and Subtask: TS Reference: DP0909010
M&O Contractor Name: Y12 Date of Report: July 11, 2024
Point of Contact Name: Kevin Reynolds
Point of Contact Phone: (865) 241-9067
BUDGET
1.Carryover into FY 2024 = $11,017.03
2.Approved FY 2024 Budget = $25,000.00

$40,000.00 3.Total FY 2024 Budget w/Carryover = $36,017.03

$35 000.00 Y-12 Budget/Incurred Costs 4.Actual spending for 15t Quarter FY 2024 = $0.00

$30,000.00 5.Actual spending for 2" Quarter FY 2024 = $0.00

$25'ooo.oo 6.Actual spending for 3 Quarter FY 2024 = $3820.76

g 7.Actual spending for 4" Quarter FY 2024 =$
TDD 220,000.00 8.Projected carryover into FY 2025 =$
»15,000.00 NOTE: Include commitments as part of spending
$10,000.00
$5,000.00
$0.00 —~
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Month
e Y24 Budget + Carryover Planned Spending e Actual Costs
MILESTONES

STATUS (copy color code and paste below in ‘STATUS’ field)

Complete - On Schedule -

Behind Schedule Missed Milestone -

STATUS

QUARTER | TASK

Q1 Provide a status report of Y-12 activities to support the
NCS program. (TS)

Q2 Provide a status report of Y-12 activities to support the
NCS program. (TS)

Q3 Provide a status report of Y-12 activities to support the
NCS program. (TS)

Q4 Provide a status report of Y-12 activities to support the

NCS program. (TS)

ISSUES/PATH FORWARD




ACCOMPLISHMENTS

e TS program support activities:

o Supported the CSSG Telecons, CSSG New Member search, attended the CSSG In-Person meeting in Las Vegas as part of the ANS Summer
Meeting and duties as CSSG Vice Chair (drafting minutes, etc.).

PUBLICATIONS

Any publications that have
e Completed your institution’s review cycle during the quarter
AND
e Are publicly releasable
Should be submitted to Marsha Henley, henleym@ornl.gov with your quarterly report.

Quarter | Publication Reference
Example:
Author, "Title", LA-UR-18-27731, October 1, 2019

Ql

Q2

Q3

Q4
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Total Students

Summary of MCNP Classes in FY 2024 - Q3

!M.E. Rising, A.R. Clark, and C.A. Weaver !

Monte Carlo Codes (XCP-3), LANL

FY2024 — Q3 classes are highlighted in red.

e FY2024-Ql1 67 students (Intermediate, Intro, Variance Reduction)

e FY2024 -Q2: 32 students (Intro, Intermediate)

e FY2024 -Q3: 126 students (Intermediate, Criticality, Safeguards, Health Physics, Criticality, Intro)
e FY2024 - Q4: TBD students (Unstructured Mesh, NJOY)

e FY2024 - TOTAL: 225 students

In FY24, a balance of in-person and online classes are offered.

Classes sponsored by DOE-NNSA-NCSP

Criticality Calculations with MCNP6 (LANL-AM1)
o Apr29-May2,2024
o June3-7,2024

15 students
13 students

in-person @ Y12
in-person @ LANL

MCNP criticality class for NCS & reactor physics practitioners, with focus on best practices. Includes 1 day on NCS
validation using MCNP6-Whisper. NCS participants at DOE sites do not pay registration fees.

e Sensitivity-Uncertainty Tools & Practices for NCS Validation (LANL-TE4)
o TBD TBD TBD students

Joint LANL & ORNL effort, covering background material and specific usage of MCNP6-Whisper and SCALE-KENO-
TSUNAMI-TSURFER. D. Bowen coordinates scheduling at DOE sites.

Other Classes - supported by student registration fees.
e Introduction to MCNP6 (includes 1/2 day on criticality calculations, without NCS validation & Whisper)

o Oct23-27,2023 online 39 students

o Mar4-8, 2024 in-person @ OECD-NEA 10 students

o June17-21, 2024 online 44 students
e Intermediate MCNP6

o Oct2-6,2023 in-person @ LANL 16 students

o Mar11-15,2024 in-person @ OECD-NEA 22 students

o Apr8-12,2024 online 43 students
e Variance Reduction with MCNP6

o Dec4-8,2023 in-person @ LANL 12 students
e Unstructured Mesh with Attila4MC

o July22-26, 2024 in-person @ LANL TBD students

o MCNP6 for Nuclear Safeguards Practitioners

oA 20— Moy 2 200 losorcon- @ L ANL TR D ciudonic

e Practical MCNP for the Health Physicist, Radiological Engineer, and Medical Physicist
o May 20 - 24, 2024 in-person @ LANL 11 students

e NJOY

o Aug26-30,2024 in-person @ LANL TBD students



2024 Q3 - SCALE Training Courses Report for the Nuclear Criticality Safety Program

Class Name Frequent Fulcrum Functions: The Basics of SCALE’s Graphical User Interface
Tutorial

Class Dates May 31, 2024

Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,
Oak Ridge, TN

Number of Attendees | 43

Short Description

This tutorial introduced the Fulcrum graphical user interface and the basic
functions that enhance the common activities of creating, editing, navigating,
executing, and visualizing SCALE input files. This tutorial helped attendees become
familiar with the Fulcrum input file text editor and the integrated input
development environment features of autocompletion, automatic checking, cursor
context, and input navigation. In addition, the Fulcrum and SCALE runtime
environment was reviewed to improve understanding of job execution workflow.
No prior experience with SCALE was required. Attendees could follow along using
SCALE 6.2.4 or SCALE 6.3.1.

Class Name LWR Decay Heat Analysis with SCALE Tutorial

Class Dates May 31, 2024

Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,
Oak Ridge, TN

Number of Attendees | 47

Short Description

This tutorial walked users through different approaches for decay heat analysis in
LWR spent fuel using fuel depletion and decay capabilities in SCALE. Attendees
learned how to determine decay heat based on fast simulations with ORIGEN
under the ORIGAMI graphical user interface for LWRs, how to use ft71 files
obtained with different SCALE depletion sequences as input for standalone ORIGEN
simulations to determine decay heat as function of burnup and cooling time, and
how to visualize the results with Fulcrum. No prior experience with SCALE was
required. Attendees followed along using SCALE 6.2.4 or SCALE 6.3.1.

Class Name OBIWAN from A to Z Tutorial

Class Dates May 31, 2024

Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,
Oak Ridge, TN

Number of Attendees | 45

Short Description

The OBIWAN command-line interface is a "power user" tool intended to facilitate
common analysis tasks involving ORIGEN binary files, such as ORIGEN reactor
libraries (f33) and ORIGEN nuclide inventory files (f71). This tutorial introduced
users to the multitude of capabilities in the OBIWAN command-line tool, including
inspecting ORIGEN reactor data libraries and inventory files, generating useful
output for follow-on analysis, and performing advanced tasks such as library
interpolation and visualization of isotopic transition pathways. Prior experience
with ORIGEN and/or ORIGAMI was highly recommended. Attendees followed along
using SCALE 6.2.4 or SCALE 6.3.1, although some capabilities were only available in
6.3.1.




Class Name ORIGEN Library Generation with TRITON Tutorial
Class Dates May 31, 2024
Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,

Oak Ridge, TN

Number of Attendees

43

Short Description

This tutorial guided users through the process of generating ORIGEN reactor
libraries using TRITON and applying these libraries for rapid depletion calculations
with ORIGEN or ORIGAMI. Additionally, users gained familiarity with the use of the
SLIG template system, provided with SCALE, for developing complete
“interpolation grids” of fuel assembly configurations needed to perform rapid
depletion calculations based on problem-specific conditions. Prior experience with
SCALE, particularly familiarity with ORIGEN and/or ORIGAMI, was highly
recommended. Attendees followed using SCALE 6.2.4 or SCALE 6.3.1.

Class Name Fulcrum Data and Geometry Visualization Tutorial
Class Dates June 3, 2024
Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,

Oak Ridge, TN

Number of Attendees

23

Short Description

This tutorial reviewed the data plotting and geometry visualization capabilities in
the Fulcrum graphical user interface. It also helped attendees become familiar with
Fulcrum’s 2D plot, and 2D and 3D geometry visualization features. Attendees
learned how to identify plottable data items, compose and export plot and plot
data for SCALE plot formats (SDF, AMPX MG/CE, PLT, F71, PTP, SPF, ORIGEN
gamma data, etc.) and visualize, navigate, cut, hide, and export the geometry and
spatial data (fission map, dose map, etc.) overlays in 2D and 3D. No prior
experience with SCALE was required. Attendees followed along using SCALE 6.3.1.

Class Name SCALE Sensitivity Tutorial
Class Dates June 3, 2024
Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,

Oak Ridge, TN

Number of Attendees

42

Short Description

This tutorial was a survey of sensitivity and similarity capabilities within SCALE,
covering SAMS, TSURFER, TSUNAMI, TSAR, and TSUNAMI-IP. Attendees performed
eigenvalue and reactivity sensitivity analyses, data adjustment, and similarity
analysis, and had the opportunity to ask questions about current and future
capabilities. Attendees followed along using SCALE 6.2.4 or SCALE 6.3.1.




Class Name SCALE Utilities for Nuclear Data Interrogation, Comparison, and Visualization
Tutorial

Class Dates June 3, 2024

Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,

Oak Ridge, TN

Number of Attendees

43

Short Description

This tutorial was an introduction to the tools available to interrogate, compare, and
visualize the SCALE nuclear data. Fulcrum was used to plot continuous energy and
multigroup cross section data, multigroup scattering matrices, covariance matrices,
and correlation matrices. Also demonstrated was how to use Fulcrum to compare
cross section and uncertainty data from different evaluated nuclear data releases.
Users got the chance to use the OBIWAN tool to view/patch/diff/convert data
found on F33 and F71 files. Lastly, a variety of AMPX tools was used to compare
covariance libraries, compare working and master libraries, and print/manipulate
the data stored on a multigroup library. No prior experience with SCALE was
required. Attendees followed along using SCALE 6.2.4 or SCALE 6.3.1.

Class Name Polaris Lattice Physics Modeling for ATF Designs Tutorial
Class Dates June 3, 2024
Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,

Oak Ridge, TN

Number of Attendees

16

Short Description

This tutorial focused on the use of Polaris for 2D depletion analyses for LWR
configurations. Polaris provided an easy-to-use input for defining lattice
geometries, material compositions, and reactor state conditions. Attendees
learned how to model a standard PWR lattice, with user-defined time-dependent
state conditions, such as control rod insertion and removal. A quick run-through
was provided of lead test rod or lad test assembly analysis using advanced
technologies such as doped fuel or cated cladding. No prior experience with SCALE
was required. Attendees followed along using SCALE 6.3.1.

Class Name Molten Salt Reactor Analysis with SCALE Tutorial
Class Dates June 4, 2024
Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,

Oak Ridge, TN

Number of Attendees

20

Short Description

This tutorial demonstrated SCALE 6.3 capabilities for reactor physics and fuel cycle
analyses of liquid-fueled systems, such as molten salt reactors and used the
TRITON module and leveraged new input definitions to define elements being fed
into and removed from an irradiated mixture. The tutorial included the
development and testing of a computational model, verification activities for
complex material flow scenarios, and postprocessing to perform fuel cycle
analyses. Resolving additional short-time phenomena was briefly discussed. No
prior experience with SCALE was required. Attendees followed along using SCALE
6.3.1.




Class Name New Sensitivity Capability in ORIGEN Tutorial

Class Dates June 4, 2024

Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,
Oak Ridge, TN

Number of Attendees | 20

Short Description

This tutorial introduced users to the new sensitivity feature in ORIGEN, which
enables the exploration of the impact of nuclear data changes on responses of
interest. It demonstrated through simple exercises that are representative of real-
life applications the power of this feature in supporting a deeper understanding of
the underlying physics. Attendees followed along using SCALE 6.3.1.

Class Name SCALE Modelling & Simulations for Nuclide Inventories and Source Terms in Spent
Nuclear Fuel Tutorial

Class Dates June 3, 2024

Location Virtual — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,
Oak Ridge, TN

Number of Attendees | 46

Short Description

This tutorial walked users through different approaches and relevant files for
neutron and gamma source terms analysis in LWR spent fuel, using fuel depletion
and decay capabilities in SCALE. Attendees learned how to determine neutron and
gamma sources with ORIGEN under the ORIGAMI graphical user interface, how to
use F71 files obtained with different SCALE depletion sequences as input for
standalone ORIGEN simulations to determine these sources, and how to visualize
the results with Fulcrum. A hands-on example looking at the impact on modeling
assumptions (0D vs 1D) for the fuel assembly on the predicted sources was
provided. No prior experience with SCALE was required. Attendees followed along
using SCALE 6.2.4 or SCALE 6.3.1.

Class Name How to Build SCALE 6.3.x Tutorial

Class Dates June 5, 2024

Location Hybrid — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,
Oak Ridge, TN

Number of Attendees | 19

Short Description

This tutorial provided details and best practices on how to install, build, patch, and
verify SCALE on different platforms (Linux, macOS, Windows). The discussion
addressed system requirements, how to build SCALE using CMake, how to verify
the installation and functionality of SCALE using the provided sample problems.
Attendees followed along using SCALE 6.3.1.




Class Name Activation Analysis with ORIGEN/MAVRIC for Advanced Reactors Tutorial

Class Dates June 5, 2024

Location Hybrid — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,
Oak Ridge, TN

Number of Attendees | 43

Short Description

This tutorial demonstrated the application of ORIGEN and MAVRIC for activation
analysis for an advanced reactor concept. ORIGEN was used to generate the
activation source terms and MAVRIC was employed to calculate dose rates due to
activated materials. No prior experience with SCALE was required. Attendees
followed along using SCALE 6.2.4 or SCALE 6.3.1.

Class Name New Sensitivity Features and More in Sampler Tutorial

Class Dates June 5, 2024

Location Hybrid — 2024 SCALE Users’ Group Workshop, Oak Ridge National Laboratory,
Oak Ridge, TN

Number of Attendees | 20

Short Description

This tutorial introduced the application of the Sampler sequence to perform
sensitivity and uncertainty analysis for high-assay low-enriched uranium
(HALEU)/high burnup (HBU) and accident tolerant fuel (ATF) concepts. Participants
learned how to use recent features in Sampler to identify similarities and
differences in decay heat and k-eff trends, as well as the major contributors to the
identified differences, for LWR fuel. No prior experience with SCALE was required.
Attendees followed along using SCALE 6.3.1.




STATUS REPORT
on the

International Collaboration with the Atomic Weapons Establishment (AWE)

INTEGRAL EXPERIMENTS

AWE-IE2

Development of Passive
Neutron Spectrometer
(PNS)

LLNL-IE1

Fully commission TLD version of
the PNS; Perform validation
irradiations at NPL; develop
unfolding tools for directionality.

P. ANGUS

P. MAGGI LLNL

Passive Neutron Spect

rometer has been developed

and deployed alongs

been recently held regarding the SPECTRA-UF unfolding code and access

for international labs.

ide LLNL sphere et al at the Godiva intercomparison in both gold and

TLD configurations. Discussions have now

Perform/support PNS(TLD)

AWE-IE3 . D. HEINRICHS LLNL
IER 406 Cf-252 CAAS benchmark LLNL-IE1 measurements with a shadow P. ANGUS F. TROMPIER IRSN
cone.
Dependent on completion of IE2.
. Participate in experiment design;
Correction factor for
. . use PNS data to determine P. MAGGI LLNL
AWE-IES g?iilrr:z:irgrjlglf(f:etsmtim LLNL-IEL directional components of neutron P. ANGUS F. TROMPIER IRSN
fields (Godiva, Flattop, LLNL RCL).
Dependent on completion of IE2 (unfolding tools for directionality). Linked with IE11 (International inter-comparison)
Participate in experiment design;
ICSBEP shielding FESSOS:L:IZO 25 PNS(TLD) could be deployed as
AWE-IE6 benchmark for shipping Ex erFi)ment\il‘or primary measurement device. P. ANGUS S. KIM LLNL
containers P AWE to do some preliminary
FY2022) .
design.
Not started due to long lead time and dependence on PNS availability (see IE2). Scope definition required.
AWE-IE7 sMpZZ:?J:uﬂs;S;ZZ Eiiurgon Provide input into foil selection;
ER 153 threshold activation LANL-IE3 use AWE unfolding codes to P. ANGUS T. CUTLER LANL

detectors

provide independent analysis.

Discussions being held with UKAEA to set up a session to discuss the cod
and comparison with US codes.

e and our applications. US will share m

easurement data with the UK,

enabling analysis using UK unfolding tools

AWE-IE9

AWE/LLNL NCT 5 year
measurement campaign

LLNL-IE1

Participate in experiment design,
measurements and reporting.
Continue loan of LEMC to LLNL.
Determine viability for transport of
previously identified materials to

N. KELSALL

the US.

W. ZYWIEC LLNL

Measurement campaign undertaken at the DAF in February/March. The on-site repair of the LEMC proved unsuccessful, so will be returned to the UK for repair and test, and then shipped

back to the DAF.




Develop prototypes, participate in
AWE-IE10 NAD Research & LLNL-IE1 design, execution and reporting of | P. ANGUS F. TROMPIER LLNL

Development . .
P dosimetry experiments

No progress to date. Potentially use IE11 as an opportunity to compare & test any new instrumentation.

Produce experiment design;
participate in exercise; produce P. ANGUS P. MAGGI LLNL
final report. Repeat even years.

AWE-IE11 NAD Exercise LLNL-IE2
(IER 538)

Latest international inter-comparison completed in June 2024.

Deploy AWE CIDAAS for test T BIRKETT D. HEINRICHS LLNL
AWE-IE12 CIDAAS testing Proposal FY19-20 | irradiation. Repeat odd years as S. GARBETT P. MAGGI LLNL
needed ) J. GODA LANL

The next test planned for March 2024 (using Godiva) has been delayed until September 2024.

Characterization of AFRRI
TRIGA reactor radiation

AWE-IE13 field ;LNI\LLI-EIElgTZ Z::;n:e support to experiment P. ANGUS A. ROMANYUKHA ;LNI\iL
AWE will provide onsite &
measurement

AFRRI visit undertaken in February 2023 to discuss experimental plan with participants. UK involvement in the characterization (August 2023) was cancelled at very late notice due to
UK/US clearance issues. However, US will share their measurement data with the UK, enabling analysis using UK unfolding tools and comparison with US codes.

TRAINING AND EDUCATION

ORNL
e 1 . D. BOWEN
AWE-TEL :2?ndirs1-on criticality safety ORNL-TEL ?Owufszersonnel to attend training C. HODKINSON B. MYERS tﬁ\l;lLL
& D. HEINRICHS oL

Two assessors attended course held during Q2 of this financial year. Three assessors expected to attend course planned for Q2 of next financial year.




APPENDIX E: International Collaboration with the Institut de Radioprotection et de Sareté Nucléaire (IRSN) for FY2024

IRSN has an active and growing program of collaboration with the NCSP that aims to underpin and enhance IRSN’s nuclear criticality safety. IRSN
will provide its expertise and capabilities to support the NCSP’s mission and vision so that the collaboration is mutually beneficial to both organizations.

IRSN REFERENCE IRSN Contribution / POC
Reference IER# Task Title DOE Reference IRSN Contribution IRSNJS((::hmcaI DOE;’gz?mcal DOE LAB
ANALYTICAL METHODS
Beta-eff calculation comparisons and 3 BEZ R
IRSN-AM13 Benchmark intercomparison study ORNL-AM10 shielding benchmarks in 2024. IRSN \./UIAIY?T D. BOWEN ORNL
leading.
Beta-eff calculation comparisons and 3 BEZ R
IRSN-AM13 Benchmark intercomparison study Y12-AM1 shielding benchmarks in 2024. IRSN \./UIAFYQT K. REYNOLDS Y12
leading.
Beta-eff calculation comparisons and 3 BEZ R
IRSN-AM13 Benchmark intercomparison study LANL-AM5 shielding benchmarks in 2024. IRSN \./UIA]RT. J. ALWIN LANL
leading.
Beta-eff calculation comparisons and 3 BEZ R
IRSN-AM13 Benchmark intercomparison study LLNL-AM5 shielding benchmarks in 2024. IRSN \./UIAIY?T D. HEINRICHS LLNL
leading.
Q1 Status
Almost all Beta-eff results have been communicated to IRSN. Comparison and writing of the report is ongoing.
Q2 Status
Beta-eff part: writing of the report is almost completed. First draft to be sent to NCSP in Q3.
Shielding part: Choice of benchmark has been made. Agreement to use a GitLab for archiving all data. All results expected for September 2024. Modelling on going.
Q3 Status
Beta eff : report completed, currently under review at IRSN.
Shielding : Benchmark selected. Modelling is currently in progress. Next meetings scheduled September 3 and 26th.
IRSN-AM5 Update of the slide rule LLNL-AM3 | Additional calculations, and work on J. HERTH D. HEINRICHS LLNL
an operational document.
IRSN-AM5 Update of the slide rule ORNL-AMp | Additional calculations, and work on J. HERTH D. BOWEN ORNL
an operational document.




IRSN REFERENCE IRSN Contribution / POC
Reference B Task Title DOE Reference IRSN Contribution IRSN Technical DOE Technical DOE LAB
POC POC
Q1 Status

Updating the 2019 IRSN report 2019-00266 to include the separate document with phases 3 and 4 results and incorporating received feedback.
Q2 Status
Correction of discrepancies in the water and steel shields data in IRSN MCNP input decks. Report under internal review. Final Report, reviewed by IRSN, including all results, expected in June.

Q3 Status
Final report and new task specification (for Pu sensitivity configurations) have been sent to the participants May, 16™. Review expected for end
of August. On track for publication end of September.

IRSN participation in NCSP
IRSN-AM8 Analytical Methods Working Group ORNL-AM2 Analytical Methods Working Group S. PIGNET D. BOWEN ORNL
and TPR meeting

IRSN participation in NCSP
IRSN-AMS Analytical Methods Working Group LANL-AM1 Analytical Methods Working Group S. PIGNET J. ALWIN LANL
and TPR meeting

Q1 Status

IRSN will participate to AMWG meeting, we are considering to propose a presentation.
Q2 Status

Presentation during AMWG meeting (February 23) on processing benchmark.

Q3 Status

Internal discussion in progress on travel budget for participation to TPR 2024 in December.

IRSN-AM9_ | | Cross sections processing validation |  ORNL-AM3 | User experience on AMPX. | V.JAISWAL | D.BOWEN [ ORNL

Q1 Status

Ongoing work involving the comparison of cross section processing using AMPX, GAIA and NJOY on a series of ICSBEP benchmarks. Special attention to covariance matrix processing.
Q2 Status

Technical exchanges scheduled at ORNL with Luiz LEAL in April (visit of Vaibhav JAISWAL and Pierre SOLE)

Q3 Status

Comparison of NJOY and GAIA in progress. AMPX plan for August. A meeting with ORNL is needed.

INTEGRAL EXPERIMENTS

PRIOR A\




IRSN REFERENCE IRSN Contribution / POC
Reference IER# Task Title DOE Reference IRSN Contribution IRSNPTS(C::hmcaI DOEJS?n'caI DOE LAB
Leading the design: CED2 to be
finalized in 2024 (take into M
IRSN-IE25 | 296 TEX/MOX LANL-IE33 accountreviewers feedbacks), provide | J. GODA LANL
) - BROVCHENKO
material for the experiment, support
LANL for CED3a
Leading the design: CED2 to be
finalized in 2024 (take into M
IRSN-IE25 | 296 TEX/MOX LLNL-IE3 accountreviewers feedbacks), provide | C. PERCHER LLNL
- - BROVCHENKO
material for the experiment, support
LANL for CED3a
Q1 Status

New version of the CED-2 report was provided to the CED Team. Review provided by LANL and LLNL is being taken into account. Regular meetings with technical exchanges on the
experimental design.

Q2 Status

CED-2 report finalized and signed send to CED Team on 03/15/2024.

Regular meetings with technical exchanges on the experimental design and the preliminary experiments ongoing this summer.

Purchase process for temperature measurements device using fiber optics started at IRSN, to be provided to LANL hopefully in September, after testing in Cadarache (France).
Q3 Status

Optical fiber temperature measurement device purchase in progress. Testing planned in August in Germany. Following the testing shipment to LANL.

IRSN participes to the initial set-up and testing of TEX-MOX assembly in September (16t-20t) at Los Alamos, clearances ok.

Technical meetings every two weeks, optimization calculations in progress.

LLNL will provide CED3A and
LLNL-IE1 CED3B. Participation to the R. VUIART C. PERCHER LLNL
experiments.

Thermal/Epithermal Experiments (TEX)

IRSN-IE41 | 499 with Chlorine

Q1 Status

No update

Q2 Status

CED-2 report received by IRSN staff.
Q3 Status

TeX-Cl experiments have been remodeled using MCNP6.3 by IRSN. Sensitivity profiles recalculated using ENDF/B-VIII.0 and JEFF-3.3. Consistent results.




IRSN REFERENCE IRSN Contribution / POC
Reference IER# Task Title DOE Reference IRSN Contribution IRSNPTS(C::hmcaI DOEJS?n'caI DOE LAB
IRSN-IE46 | 518 High !\/Iqlt.lpllcatlon Subcritical ) LANL-IE33 Externql Review of ICSBEP W. MONANGE 3 GODA LANL
(Multiplicity) Benchmark Experiments evaluation
Q1 Status
IRSN has still not received the ICSBEP benchmark, and so cannot begin the external review. It will be difficult to do a quality review in the time remaining.
Q2 Status
No update
Q3 Status
No update
. Participation to the experiment (at
IRSN-IE51 | 479 TEX HEU with poly at very low LLNL-IE1 least 2 or 3 configurations expected by J. BEZ C. PERCHER LLNL
temperatures
LLNL)
Q1 Status
Exchanges with Eric Aboud about chiller improvements.
Q2 Status
Technical Exchanges with Eric Aboud.
Q3 Status
No update
Dosimetry collaboration with Armed International dosimetry exercise in
IRSN-IE52 | 602 Forces Radiobiology Research Institute LLNL-IE1 Imetry F. TROMPIER D. HEINRICHS LLNL
(AFRRI) 2024, IRSN participates




IRSN REFERENCE IRSN Contribution / POC
Reference B Task Title DOE Reference IRSN Contribution IRSN Technical DOE Technical DOE LAB
POC POC
Q1 Status

The exercise is planned with four people from IRSN administrative work on going.

Q2 Status

Aurélie Bardelay, Johann HERTH, Frangois TROMPIER, Yoann RISTIC will participate. Travel is booked. Clearances ok.
Q3 Status

Exercise completed in June. Interesting results and interesting capabilities in AFRRI.

Critical Experiments using LANL ARIES
rods (MOX)

CEDO — Explore possible needs for

LANL, SNL | is experiment.

New Action V. JAISWAL J. GODA LANL

Q1 Status

Discussion with J. Goda and N. Thompson about the ARIES rods. Preliminary version of the CEDO drafted.
Q2 Status

No update

Q3 Status

Review of benchmarks sensitive to Pu9 intermediate spectrum to define the needs.

MEDIUM PRIORITY TASKS

IRSN-IE27 | 498 GODIVA Shielding benchmark ORNL-IE1 E:g:oc;fga:m {0 the measurements F. TROMPIER cDle\?lg\évRE:\lANRb ORNL
IRSN-IE27 | 498 GODIVA Shielding benchmark LANL-IE33 E:;:E;Fga;ion {0 the measurements F. TROMPIER J. GODA LANL
Q1 Status

No update

Q2 Status

No update

Q3 Status

No update

IRSN-IE34 | 567 | MUSIC subcritical configurations | LANL-IE3 | External Review CED4A | JBCLAVEL | J.HUTCHINSON | LANL




IRSN REFERENCE IRSN Contribution / POC
Reference 1B Task Title DOE Reference IRSN Contribution IRERlechiical DO TEanEl DOE LAB
POC POC
Q1 Status

LANL asked IRSN to be as external reviewer for the MUSIC benchmark scheduled for 2025. Unfortunately, today, IRSN can't make a firm commitment. It will be possible to discuss it again
next fall to see if somebody in the staff can do it.

Q2 Status
No update
Q3 Status

No update

. S . M.
IRSN-1E48 | 520 TEX Pu-240 Experiment LLNL-IE1 Participation to the experiments BROVCHENKO C. PERCHER LLNL

Q1 Status
Not funded by NCSP
Q3 Status

No update

New Action | | Neutron Noise at Fukushima | LANL | Working plan definition | W.MONANGE | J.HUTCHINSON | LANL

Q1 Status

Exchanges with Japanese on a NDA to get data

Q2 Status

Topic discussed between IRSN General Director and DOE. IRSN will participate to the project. One new person will be hired for that, in addition to Wilfried Monange.
Q3 Status

Working plan for FY2025 and hiring process in progress. Discussion on NDA still on going.

LOW PRIORITY TASKS

Neptunium Subcritical Observations LANL-IE3 Independent review of the ICSBEP

(NeSO) experiment evaluation. W. MONANGE J. HUTCHINSON LANL

IRSN-1E42 | 121




IRSN
Reference

IER #

REFERENCE

IRSN Contribution / POC

Task Title

DOE Reference

IRSN Contribution

IRSN Technical
POC

DOE Technical
POC

DOE LAB

Q1 Status
No update.
Q2 Status

Section 1 of ICSBEP benchmark received from LANL. To be reviewed by JB Clavel in May.

Q3 Status

IRSN review of section 1 part 1 send to LANL in May.

External review of part 3 planned for November.

IRSN-IE45

517

Integral Experiments for Validation of
Molybdenum Neutron Cross Sections on
the whole energy spectrum

LANL-IE3

Review of CED?2 report

J. BEZ

N. THOMPSON

LANL

Q1 Status
No update
Q2 Status
No update
Q3 Status

No update

IRSN-IE47

537

Copper Critical Experiment

LANL-IE3

IRSN is a collaborator

J-B. CLAVEL

T. CUTLER, K.
AMUNDSON

LANL

Q1 Status
No update
Q2 Status
No update
Q3 Status

No update

IRSN-IE53

551

True Intermediate Energy System with Pu-
239 and Pu-240

LANL-IE3

Contribution to CED2

TBD

J. GODA

LANL




LS IER # REFERE.NCE N e cl:%gtl(lit')l%tcjﬁgii:;oc DOE Technical

Reference Task Title DOE Reference IRSN Contribution POC POC DOE LAB
Q1 Status

Not funded by NCSP
Q2 Status

No update
Q3 Status

No update

IRSN-IE56 | 578 ﬂ:g;tﬁr ZPPR high 240 plates benchmark LANL-IE3 Support for review of CED4A BROVgAHENKO J. GODA LANL
Q1 Status

Reviewed of CED3b completed by Mariya Brovchenko : exhaustive work from LANL, new information on Pu plates.
Q2 Status

ICSBEP benchmark of the basic Jupiter experiments reviewed by IRSN staff, feedback will be shared during ICSBEP meeting.
Q3 Status
Review of CED4A in progress: section 1 received and reviewed; other sections not received yet.

INFORMATION PRESERVATION AND DISSEMINATION

IRSN-IPD1 ICSBEP reviewing LLNL-IPD1 :ERSO':'te'gisnBtﬁz {E"tfs"l‘("sng tasks are S. PIGNET D. HEINRICHS LLNL
Q1 & Q2 Status& Q3 Status
IRSN Review reported in |E section.

IRSN-IPD2 LFE Database ORNL-IPD4 gggrti)zgee"pe”ence on French LFE A. BARDELAY D. BOWEN ORNL




IRSN REFERENCE IRSN Contribution / POC
Reference IER# Task Title DOE Reference IRSN Contribution IR reE ezl DOIE s ez DOE LAB
POC POC
Q1 Status
Participation to monthly meetings. Database model reviewed by IRSN.
Q2 Status
Participation to monthly meetings. Transmission of one French event to complete the database.
Q3 Status
Participation to monthly meetings except in July.
TRAINING AND EDUCATION
IRSN attendance to NCSP classes
i i s - R Possible lectures by IRSN working
IRSN-TE1 Hands-on criticality safety training ORNL-TE1 with NCSP training and education S. PIGNET D. BOWEN ORNL
coordinator
IRSN attendance to NCSP classes
T - Possible lectures by IRSN working
IRSN-TE1 Hands-on criticality safety training SNL-TE1 with NCSP training and education S. PIGNET G. HARMS SNL
coordinator
IRSN attendance to NCSP classes
i i L - R Possible lectures by IRSN working
IRSN-TE1 Hands-on criticality safety training LLNL-TE1 with NCSP training and education S. PIGNET C. PERCHER LLNL
coordinator
IRSN attendance to NCSP classes
S - Possible lectures by IRSN working
IRSN-TE1 Hands-on criticality safety training LANL-TE3 with NCSP training and education S. PIGNET J. GODA LANL
coordinator
Q1 Status
No update
Q2 Status

Two IRSN people registered for August session.
Q3 Status

No update
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