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Snoj (Jožef Stefan Institute)

 593 Improvements on Power Calibration and Core Monitoring 
at the Penn State Breazeale Reactor with MCNP—
Gokhan Corak (Penn State Univ.), William J. Walters (Penn State 
Univ.)

 603 An Adaptation of the Coarse Mesh Transport (COMET) 
Method for Improved Parallelism Targeting GPU 
Architectures—Paul Burke (Georgia Institute of Technology), 
Farzad Rahnema (Georgia Institute of Technology), Dingkang Zhang 
(Georgia Institute of Technology)

 611 Monte Carlo Scalability on Extreme Memory Computing 
Nodes—David P. Griesheimer (Naval Nuclear Laboratory), Peter 
S. Dobreff (Naval Nuclear Laboratory), Roberto Gomez (Pittsburgh 
Supercomputing Center)



viii ANS M&C 2021    October 3–7, 2021

 621 Benchmarking a Pronghorn Model of the Natural 
Convection Shutdown Heat Removal Test Facility 
Against STAR-CCM+ —Sebastian Schunert (INL), Ramiro Freile 
(Texas A&M Univ.), Logan Harbour (Texas A&M Univ.), Paolo Balestra 
(INL)

 631 Recent Advances of the FENNECS NEutroniCS Code for 
Safety Assessment of (v)SMR, Generation IV and Other 
Innovative Concepts—A. Seubert (Gesellschaft für Anlagen- 
und Reaktorsicherheit), J. Bousquet (Gesellschaft für Anlagen- 
und Reaktorsicherheit), R. Henry (Gesellschaft für Anlagen- und 
Reaktorsicherheit)

 641 Development of an OpenFOAM Interface for ENRICO—
Lance Bullerwell (NC State Univ.), Patrick Shriwise (ANL), Paul 
Romano (ANL), Ron Rahaman (ANL), Jason Hou (NC State Univ.)

 651 Modeling of Koeberg Power Plant: Generation of Nominal 
and Perturbed Nuclear Data With Polaris for PARCS 
Simulations—Pascal Rouxelin (NC State Univ.), Agustin Abarca 
(NC State Univ.), Maria Avramova (NC State Univ.), Margaret Mkhosi 
(Centre for Nuclear Safety and Security), Ian Korir (Centre for 
Nuclear Safety and Security)

 661 Analysis of Rod Ejection Accident in Cycle 23 of Koeberg 
NPP with PARCS and CTF/PARCS—A. Abarca (NC State 
Univ.), C. Takasugi (NC State Univ.), R. Tshipuke (NC State Univ.), P. 
Rouxelin (NC State Univ.), M. Avramova (NC State Univ.), M. Mkhosi 
(Centre for Nuclear Safety and Security), I. Korir (Centre for Nuclear 
Safety and Security)

 672 Implementation of Dynamic Monte Carlo Simulation 
in iMC and Multi-Physics Analysis on Advanced Fuel 
Element—HyeonTae Kim (KAIST), Yonghee Kim (KAIST)

 680 Control Rod History Effect Assessment in a Soluble 
Boron-Free S-PWR—P. Devaux (CEA), M. Guyot (CEA), J.-F. Vidal 
(CEA)

 690 PARAGON2/ANC Analysis of BEAVRS Benchmark Reactor 
Core—Mohamed Ouisloumen (Westinghouse Electric Co.), Ho Q. 
Lam (Westinghouse Electric Co.), Jie P. Lu (Westinghouse Electric 
Co.)

 700 Validation of the High-Resolution Code nTRACER 
Against VVER-1000 Hot Zero Power Measurements—
Marianna Papadionysiou (Paul Scherrer Institut), Seongchan 
Kim (Seoul Nat’l Univ.), Mathieu Hursin (Paul Scherrer Institut), 
Alexander Vasiliev (Paul Scherrer Institut), Hakim Ferroukhi (Paul 
Scherrer Institut), Han Gyu Joo (Seoul Nat’l Univ.), Andreas Pautz 
(Paul Scherrer Institut)

 710 FRENDY/MG: A Multi-Group Cross Section Generation 
Module Using ACE Pointwise Cross Sections—Akio 
Yamamoto (Nagoya Univ.), Tomohiro Endo (Nagoya Univ.), Basma 
Foad (Nagoya Univ.), Go Chiba (Hokkaido Univ.), Kenichi Tada (Japan 
Atomic Energy Agency)

 721 Towards an Efficient and Stable Hybrid Transport-
Depletion Sequence Using Reduced-Order Solutions at 
Substeps—Andrew Johnson (Georgia Institute of Technology), 
Dan Kotlyar (Georgia Institute of Technology)

 728 Comparative Study for Load-Follow Operations of the 
Holos Microreactor—Sooyoung Choi (Univ. of Michigan), Shai 
Kinast (Univ. of Michigan), Claudio Filippone (HolosGen), Brendan 
Kochunas (Univ. of Michigan)

 738 Validation of the GeN-Foam Model of the CROCUS 
Experimental Reactor—Tom Mager (École Polytechnique 
Féderalé de Lausanne), Carlo Fiorina (Ecole Polytechnique Federale 
de Lausanne), Mathieu Hursin (Paul Scherrer Institut), Andreas 
Pautz (Paul Scherrer Institut)

 748 Development of a Syntactic Validation Capability for the 
Use of MCNP—Peter J. Kowal (Rensselaer Polytechnic Institute), 
Jonathan A. Eugenio (Rensselaer Polytechnic Institute), Kurt A. 
Dominesey (Rensselaer Polytechnic Institute), Wei Ji (Rensselaer 
Polytechnic Institute), Robert A. Lefebvre (ORNL), Forrest B. Brown 
(LANL)

 758 Monte Carlo Analysis of Sub-Pin Resolved Power 
Behaviour in Modern BWR Assembly Designs—Mathieu 
Hursin (Paul Scherrer Institut), Alexander Vasiliev (Paul Scherrer 
Institut), Dimitri Rochman (Paul Scherrer Institut), Abdelhamid 
Dokhane (Paul Scherrer Institut), Hakim Ferroukhi (Paul Scherrer 
Institut)

 768 Operational Characteristics of Low-Enriched Moderated 
and Unmoderated Space Nuclear Propulsion Reactors—
Matt Krecicki (Georgia Institute of Technology), Dan Kotlyar (Georgia 
Institute of Technology)

 778 Development of a Griffin Reactor Physics Analysis Code 
Model for the Versatile Test Reactor—Nicolas Martin (INL), 
Ryan Stewart (INL), Zhiwen Xu (INL), Sam Bays (INL)

 788 New Route in TRIPOLI-4® for Radiation Dosimetry 
Calculations Using ICRP 110 Voxel Phantoms—Yi-Kang 
Lee (CEA), François-Xavier Hugot (CEA), Yue Jin (CEA)

 798 3-D Monte Carlo vs SN Deterministic Radiation Transport 
Methods Supporting an Optimized Neutron Imaging 
Source at the Utah TRIGA Reactor—Michael J. Hartos (Univ. 
of Utah), Meng-Jen Wang (Univ. of Utah), Glenn E. Sjoden (Univ. of 
Utah)

 808 On the Creation of the New ENDF/B-VIII.0 Covariance 
Library for SCALE Applications With AMPX—F. Bostelmann 
(ORNL), A. M. Holcomb (ORNL), D. Wiarda (ORNL), W. A. Wieselquist 
(ORNL)

 819 Sensitivity Analysis and Its Convergence Through Monte 
Carlo Calculations for the UAM GEN-III Benchmark: 
Application to Power Distributions—P. Lopez (Univ. 
Grenoble-Alpes), A. Bidaud (Univ. Grenoble-Alpes)



ANS M&C 2021    October 3–7, 2021 ix

 829 Revisiting the Lockwood Albedo Measurements for 
Validation of the Integrated Tiger Series Electron-Photon 
Transport Code—Rowdy Davis (Univ. of New Mexico), Ronald 
P. Kensek (Sandia), Christopher M. Perfetti (Univ. of New Mexico), 
Aaron Olson (Sandia)

 840 Uncertainty Quantification and Sensitivity Analysis 
of PWR FA Decay Heat by STREAM/RAST-K—Jaerim 
Jang (Ulsan Nat’l Institute of Science and Technology), Chidong 
Kong (Ulsan Nat’l Institute of Science and Technology), Bamidele 
Ebiwonjumi (Ulsan Nat’l Institute of Science and Technology), Yunki 
Jo (Ulsan Nat’l Institute of Science and Technology), Alexey Cherezov 
(Ulsan Nat’l Institute of Science and Technology), Deokjung Lee 
(Ulsan Nat’l Institute of Science and Technology)

 849 Acceleration of Nodal Diffusion Calculations Using 
Machine Learning-Driven Generation of Homogenized 
Macroscopic Cross-Sections—Siarhei Dzianisau (Ulsan 
Nat’l Institute of Science and Technology), Jiwon Choe (Ulsan Nat’l 
Institute of Science and Technology), Alexey Cherezov (Ulsan Nat’l 
Institute of Science and Technology), Deokjung Lee (Ulsan Nat’l 
Institute of Science and Technology)

 859 Developing Covert Cognizance (C2) for Industrial Control 
Systems—Arvind Sundaram (Purdue Univ.), Hany S. Abdel-Khalik 
(Purdue Univ.)

 867 Application of Deep Neural Networks for Coarse Mesh 
Turbulence Modeling in Reactor Transients Analysis—
Yang Liu (ANL), Rui Hu (ANL), Prasanna Balaprakash (ANL), Acacia 
Brunett (ANL), Aleksandr Obabko (ANL)

 877 Numerical Investigation of Solidification of Corium in 
an Initially Emptied Vertical Pipe—Alex Pegarkov (Carleton 
Univ.), Shawn Somers-Neal (Carleton Univ.), Abubaker Alatrash 
(Carleton Univ.), Edgar Matida (Carleton Univ.), Vinh Tang (Carleton 
Univ.), Tarik Kaya (Carleton Univ.)

 886 Validation of the Resonant Scattering Treatment in the 
Different APOLLO3® Self-Shielding Models—Jean-François 
Vidal (CEA), Madeleine Gilly (CEA)

 896 A Phase Field Model for Hydrothermal Corrosion in 
Silicon Carbide—Anant Raj (NC State Univ.), Jacob Eapen (NC 
State Univ.)

 901 Phononica: A Phonon Dynamics Simulator—Anant Raj (NC 
State Univ.), Jacob Eapen (NC State Univ.)

 905 Tuesday October 5, 2021

 907 Advanced Discretization Methods for Particle 
Transport III

 908 Unifying the Finite Element and Nodal Expansion 
Methods Under the Weighted Residuals Framework—
Matt Kabelitz (Univ. of Michigan), Brendan Kochunas (Univ. of 
Michigan)

 918 Spatial Discretization Error Estimators on Three 
Realistic Geometry Case Studies—Nathan H. Hart (LANL), 
Yousry Y. Azmy (NC State Univ.)

 927 Two-Dimensional Source Estimation Problems Using 
an ADO-Nodal Solution to the Adjoint Transport 
Equation—C. B. Pazinatto (Instituto Federal de Educação), L. B. 
Barichello (Universidade Federal do Rio Grande do Sul)

 937 Extending Gout’s Wachspress Finite Elements on 
Regular Hexagons to Higher Orders—David Labeurthre 
(CEA), Ansar Calloo (CEA), Romain Le Tellier (CEA)

 947 Monte Carlo Algorithms

 948 Algorithm for Free Gas Elastic Scattering Without 
Rejection Sampling—Elliott Biondo (ORNL), Vladimir Sobes 
(Univ. of Tenn., Knoxville), Andrew Holcomb (ORNL), Steven Hamilton 
(ORNL), Thomas Evans (ORNL)

 960 Conditional Point Sampling Implementation for the 
GPU—Luke J. Kersting (Sandia), Aaron Olson (Sandia), Kerry 
Bossler (Sandia)

 969 Efficient Scoring Algorithm for Local Differential 
Operator Tallies in Large Models—David P. Griesheimer 
(Naval Nuclear Laboratory), Gabriel Kooreman (Naval Nuclear 
Laboratory)

 978 Probability Distribution Functions of the Number of 
Scattering Collisions in Electron Slowing Down—Brian C. 
Franke (Sandia), Anil K. Prinja (Univ. of New Mexico)

 989 Reduced-Order Models for Reactor Analysis

 990 Physics-Informed Deep Learning Neural Network 
Solution to the Neutron Diffusion Model—Mohamed 
H. Elhareef (Virginia Commonwealth Univ.), Zeyun Wu (Virginia 
Commonwealth Univ.), Yu Ma (Sun Yat-sen Univ.)

 1002 Improving Whole-Core Calculations by Bayesian 
Inference from Single-Assembly Measured Reactivity 
Weights—P.-L. Alzieu (CEA), G. Truchet (CEA), J. Tommasi (CEA)

 1013 Investigation Into the Use of Machine Learning Assisted 
Prediction of Nodal Parameters for Reduced Order 
Neutronic Simulation Models—Madhumitha Ravichandran 
(MIT), Cole A. Gentry (ORNL), Matteo Bucci (MIT)



x ANS M&C 2021    October 3–7, 2021

 1023 Improved Rational Approximation for Spatially-
Dependent Resonance Self-Shielding in CASMO5—
Rodolfo Ferrer (Studsvik Scandpower), Joshua Hykes (Studsvik 
Scandpower)

 1033 Material Motion Corrections for Transport Simulations

 1034 Issues in Thermal Radiative Transport with Material 
Motion—N. A. Gentile (LLNL)

 1044 CRKSPH-Compatible Discretization of the SUPG and 
SAAF Transport Equations—Brody R. Bassett (LLNL), J. 
Michael Owen (LLNL)

 1054 Frequency-Dependent Material Motion Benchmarks for 
Radiative Transfer—Ryan G. McClarren (Univ. of Notre Dame), 
N. A. Gentile (LLNL)

 1062 A Variable Eddington Factor Method with Different 
Spatial Discretization for the Radiative Transfer 
Equation and the Hydrodynamics/Radiation-Moment 
Equations—Jijie Lou (Texas A&M Univ.), Jim E. Morel (Texas A&M 
Univ.)

 1072 An Implicit-Explicit Time Differencing Scheme for 
Neutron Transport in Moving Materials—Erin J. Davis 
(LANL)

 1083 Advanced Iteration Methods for Particle Transport II

 1084 Fourier Analysis of Coarse Mesh Finite Difference 
and Linear Diffusion Acceleration for Spatially 
Heterogeneous Systems—Zackary Dodson (Univ. of Michigan), 
Brendan Kochunas (Univ. of Michigan), Edward Larsen (Univ. of 
Michigan)

 1095 Arbitrary-Level Hierarchical CMFD Acceleration for 
Diffusion Eigenvalue Problems—Michael W. Hackemack 
(Naval Nuclear Laboratory)

 1103 Convergence Acceleration Aspects in the Solution of 
PN Neutron Transport Eigenvalue Problem—N. Abrate 
(Politecnico di Torino), B. D. Ganapol (Univ. of Arizona), S. Dulla 
(Politecnico di Torino), P. Saracco (INFN), P. Ravetto (Politecnico di 
Torino), A. Zoia (CEA)

 1113 Investigating Mixed FEM SPn as a Synthetic Acceleration 
for the DFE Transport Equation—Atyab A. Calloo 
(Polytechnique Montréal), Alain Hébert (Polytechnique Montréal)

 1123 Modeling and Simulations in High Energy-Density 
Physics and Plasma Physics

 1124 Reduced-Order Models for Thermal Radiative Transfer 
Based on POD-Galerkin Method and Low-Order 
Quasidiffusion Equations—Joseph M. Coale (NC State Univ.), 
Dmitriy Y. Anistratov (NC State Univ.)

 1134 Exact Results on Intrinsic Gradients in the Compression 
of Heat—F. W. Doss (LANL)

 1143 Implicit Methods with Reduced Memory for Thermal  
Radiative Transfer—Dmitriy Y. Anistratov (NC State Univ.), 
Joseph M. Coale (NC State Univ.)

 1153 A Coupled Radiation-Diffusion and Kinetic Plasma 
Physics Solver—Hans Hammer (LANL), HyeongKae Park (LANL), 
Luis Chacón (LANL), William Taitano (LANL), Steven Anderson 
(LANL), Andrei Simakov (LANL)

 1163 Benchmark-Quality Solutions for Particle Transport 
Problems

 1164 Nyström Method Applied to the Non-Homogeneous 
Transport Equation—Luana Lazzari (Universidade Federal do 
Rio Grande do Sul), Esequia Sauter (Universidade Federal do Rio 
Grande do Sul), Fábio Souto de Azevedo (Universidade Federal do Rio 
Grande do Sul)

 1174 On the Solution of Systems of Linear Equations Arising 
Within the ADO Method for Solving Two-Dimensional 
Problems in Anisotropic Scattering Media—Karine 
Rui (Universidade Federal do Rio Grando do Sul), Liliane Basso 
Barichello (Universidade Federal do Rio Grando do Sul), Rudnei Dias 
da Cunha (Universidade Federal do Rio Grando do Sul)

 1184 Numerical Caseology by Lagrange Interpolation for the 
1D Neutron Transport Equation in a Slab—B. D. Ganapol 
(Univ. of Arizona)

 1194 A Variation on the Response Matrix Approach for a Slab 
Illuminated by a Neutron Beam—B. D. Ganapol (Univ. of 
Arizona)

 1203 Reactor Analysis and Applications I

 1204 Implementation of Generalized Incore Detector 
Responses in MPACT—Erik Walker (ORNL), Shane Stimpson 
(ORNL), Benjamin Collins (ORNL), Andrew Godfrey (ORNL), James 
Eller (ORNL)

 1215 Multi-Reactor, Multicycle Optimization of Core Reload 
Design for an SMR Power Plant—Ben Lilley (Oregon State 
Univ.), Todd S. Palmer (Oregon State Univ.)

 1223 Revisiting the Calculation of Non-Fundamental Flux 
Modes in a CANDU Reactor—Alain Hébert (Polytechnique 
Montréal)

 1230 Innovative Multiple Energy Grid Deterministic Method 
to Treat Core-Reflector Interfaces—Fiona Desplats (CEA), 
Pascal Archier (CEA), Jean-François Vidal (CEA), Jean-Marc Palau 
(CEA), Roland Lenain (CEA), Emiliano Masiello (CEA)



ANS M&C 2021    October 3–7, 2021 xi

 1241 General Transport Methods

 1242 A Low-Rank Method for the Discrete Ordinate Transport 
Equation Compatible With Transport Sweeps—Zhuogang 
Peng (Univ. of Notre Dame), Ryan G. McClarren (Univ. of Notre Dame)

 1252 Heterogeneity, Hyperparameters, and GPUs: Towards 
Useful Transport Calculations Using Neural Networks—
Michael M. Pozulp (LLNL), Patrick S. Brantley (LLNL), Todd S. Palmer 
(Oregon State Univ.), Jasmina L. Vujic (Univ. of California–Berkeley)

 1262 An Accelerated Characteristics Method Including a 
Spatial Polynomial Expansion for Cross Sections—A. 
Gammicchia (CEA Saclay), S. Santandrea (CEA Saclay), S. Dulla 
(Politecnico di Torino)

 1272 Solving Neutron Transport Problems With Sharp 
Boundary and Interior Layers Using the Shishkin 
Mesh—Tseelmaa Byambaakhuu (The Ohio State Univ.), Dean 
Wang (The Ohio State Univ.)

 1283 Computational Methods for High Energy-Density 
Physics

 1284 Exploring Compton Scattering Options for Thermal 
Radiative Transfer—Andrew Till (LANL)

 1294 BICS: Full Boltzmann Implicit Compton Solve—Carolyn 
McGraw (LANL), Andrew Till (LANL), James Warsa (LANL)

 1304 Nonlinear Diffusion Synthetic Acceleration of Thermal 
Radiative Transfer—Milan Holec (LLNL), Ben S. Southworth 
(LANL), Terry S. Haut (LLNL), Ben C. Yee (LLNL)

 1314 A New Scheme for Solving High-Order DG Discretizations 
of Thermal Radiative Transfer Using the Variable 
Eddington Factor Method—Ben C. Yee (LLNL), Samuel S. 
Olivier (Univ. of California–Berkeley), Ben S. Southworth (LANL), 
Milan Holec (LLNL), Terry S. Haut (LLNL)

 1325 Mathematical Methods

 1326 Neutron Transport Problems with Nonlinear Temperature 
Feedback—Dean Wang (The Ohio State Univ.), Firas Abdullatif 
(The Ohio State Univ.)

 1336 Perturbation Response Function Generation Method in 
Multigroup Transport Problems—Farzad Rahnema (Georgia 
Institute of Technology), Dingkang Zhang (Georgia Institute of 
Technology)

 1345 Criticality Benchmarking: Beyond Keff—J.-Ch. Sublet (IAEA), 
A. C. Kahler (Kahler Nuclear Data Services), C. Jouanne (CEA)

 1352 Extension of Shmakov’s Simple Back and Forth Neutron 
Transport Model to Multi-Regions—B. Ganapol (Univ. of 
Arizona), D. Heinrichs (LLNL)

 1363 Computational Methods for Reactor Analysis I

 1364 Selection of the Optimal Higher Order Method for the 
Two-Step Pinwise Core Calculation—Hyunsik Hong (Seoul 
Nat’l Univ.), Han Gyu Joo (Seoul Nat’l Univ.)

 1374 HDMR-Based Flux Reconstruction Method—P. M. Bokov 
(South African Nuclear Energy Corp.), D. Botes (South African 
Nuclear Energy Corp.), R. H. Prinsloo (South African Nuclear Energy 
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