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FY 2023 Tasks

ND2 Generation and Benchmarking of Thermal Neutron
Scattering Cross Sections in Support of Advanced
Nuclear Reactor Concepts

ND5 Development and Implementation of a Modern Doppler

Broadening Approach Including Atomic Binding Effects

ND10 Development and Implementation of Machine Learning
Methods for Thermal Scattering Law Evaluations
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APPENDIX B: Nuclear Data Priorities, Basis Statements, and Milestones

FY 23/24
5 Year

Execution
Plan

Nuclear Data Evaluations

] Pre- Post-
Materials FY2024 FY2024 FY2025 FY2026 FY2027 FY2028 FY2028
Uranium Metal (U) LLNL NCSU’ ‘ ‘ ‘ ’

Basis

Paraftin (CyHau:2)
Basis

Plutonium Oxide (Pu0O)

TSL evaluation. Requested by the RPI for use in U-235 resonance parameter analysis.
LLNL/NCSU[LLNL/NCSU]| | [

TSL evaluation. A common moderator and moderating reflector material for which there are
numerous critical benchmarks in the ICSBEP Handbook. A thermal scattering law for paraffin
will improve simulations through higher fidelity and reduce uncertainties.

LLNL/NCSU|LLNL/NCSU]|

Basis

TSL evaluation. A common fissile compound for which there are critical experiments in the
ICSBEP Handbook. A thermal scattering law for PuO2 will improve Doppler broadening
using advanced methods currently under development as LLNL ND12.

Light Paraffinic Oil
(Mineral Oil)

LLNL/NCSU |LLNL/NCSU |LLNL/NCSU

Basis

TSL evaluation. Mineral oil and other light paraffinic oils are moderators often found in
fissile handling areas (FHAs). A thermal scattering law for light paraffinic oils would reduce
excessing margins in nuclear criticality safety evaluations for fissile handling areas
containing this class of moderator. TSL requested by NNL.

Uranium Silicide (U;Si,)

[LLNL/NCSU|LLNL/NCSU [LLNL/NCSU | \ |

Basis

TSL evaluation. A common fissile compound in use in advanced nuclear reactor fuel. A
thermal scattering law for U;Sis will improve Doppler broadening using advanced methods
currently under development as LLNL ND12.

Triuranium Octoxide
(Us0s)

LLNL/NCSU | LLNL/NCSU | LLNL/NCSU

Basis

TSL evaluation. A common fissile compound for which there are numerous critical
experiments in the [CSBEP Handbook. A thermal scattering law for U;Og will improve

Doppler broadening using advanced methods currently under development as LLNL ND12..

NESP

Five Year Execution Plan
or the

Mission and Vision

United States Department of En

Nuclear Criticality Safety Program
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Nuclear Data Evaluations

. Pre- Post-
Materials FY2024 FY2024 FY2025 FY2026 FY2027 FY2028 FY2028
UraniupXew (U)  [LLNLNCSU] | | \ ]
Basis TSL evaluation. Requested by the RPI for use in U-235 resonance parameter analysis. P
FY 23/24 [PaiiiG LLNL/NCSU[LLNL/NCSU] ] [ NESP
TSL evaluation. A common moderator and moderating reflector material for which there are
5 Yeal' Basis numerous critical benchmarks in the ICSBEP Handbook. A thermal scattering law for paraffin Five Year Execution Plan
will improve simulations through higher fidelity and reduce uncertainties. or the -
Execution Puenisw Oxide (PuO2) LLNL/NCSU|LLNL/NCSU]| [ | | [ Mission and Vision
TSL evaluation. A common fissile compound for which there are critical experiments in the United States Department of En
Pl Basis ICSBEP Handbook. A thermal scattering law for PuO2 will improve Doppler broadening 1o tionl: o Proor
an S Nuclear Criticality Safety Progt

using advanced methods currently under development as LLNL ND12.

Light Paraffinic Oil

: 2 LLNL/NCSU |[LLNL/NCSU |LLNL/NCSU
(Mineral Oil)

TSL evaluation. Mineral oil and other light paraffinic oils are moderators often found in
fissile handling areas (FHAs). A thermal scattering law for light paraffinic oils would reduce

Basts excessing margins in nuclear criticality safety evaluations for fissile handling areas
containing this class of moderator. TSL requested by NNL.
Uranium Silicide (U3Si») | LLNL/NCSU|LLNL/NCSU [ LLNL/NCSU | \ |
TSL evaluation. A common fissile compound in use in advanced nuclear reactor fuel. A
Basis thermal scattering law for U;Siz will improve Doppler broadening using advanced methods

currently under development as LLNL ND12.

Triuranium Octoxide
(Us0s)

TSL evaluation. A common fissile compound for which there are numerous critical
Basis \/ experiments in the [CSBEP Handbook. A thermal scattering law for U;Og will improve
Doppler broadening using advanced methods currently under development as LLNL ND12..

LLNL/NCSU | LLNL/NCSU |LLNL/NCSU O ey NYSE

O 66 TSL evaluations were contributed to ENDF/B-VIII.1 for the following materials

O Al203, Be-metal, Be-metal+Sd, BeO, FLiBe, CaH2, CH2, SiC, UC, HF, Paraffinic Oil, UN, PuO2, SiO2,
U0O2, U-metal, Grph-20P, Grph+Sd
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Cross Section (b)

PuO, Total Cross Section vs. Transmission Data
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ND5 - Advanced Methods

Doppler Breadening Calculation Method
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Post Processing
Cross section data

Angular Binning

Tost Processing
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Liguid physics
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ND10 - Deep Learning
and Artificial Neural Networks
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FY 2024 several papers accepted for PHYSOR 2024 and others are in preparation for journal submissions
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Summary

[0 Meeting and exceeding all NCSP ND2 objectives
O Significant number of evaluations contributed to ENDF/B-VIII. 1

[0 Innovative methods (ND5 and ND10 tasks) significant
progress including

O Doppler module integration into FLASSH code

O ML TSL approach integration into Serpent MC code.
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