
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-9619-2 

International Conference on 
Mathematics and Computational 
Methods Applied to Nuclear 
Science and Engineering  
(M&C 2019) 
 

Portland, Oregon, USA 
25-29 August 2019 

Volume 1 of 4 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2019) by American Nuclear Society 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2019) 
  
For permission requests, please contact American Nuclear Society 
at the address below. 
  
American Nuclear Society 
555 North Kensington Avenue 
La Grange Park, Illinois 60526 
USA 
 
 
Phone:  (800) 323-3044 
 (708) 352-6611 
Fax:  (708) 352-0499 
 
www.ans.org 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 

VOLUME 1 

 
ADVANCED DISCRETIZATION TECHNIQUES FOR DETERMINISTIC TRANSPORT—I 
 
ARBITRARY-ORDER DISCONTINUOUS GALERKIN DISCRETIZATION FOR SN TRANSPORT 
USING POLYGONAL BERNSTEIN-BÉZIER FUNCTIONS.......................................................................................... 1

Michael W. Hackemack 
 

HIGH ORDER MIXED FINITE ELEMENT DISCRETIZATION FOR THE VARIABLE 
EDDINGTON FACTOR EQUATIONS ............................................................................................................................ 13

Samuel S. Olivier , Peter G. Maginot , Terry S. Haut 
 

EXTENSION OF THE DISCRETE-ORDINATES TRANSPORT SOLVER IDT TO REGULAR 
TWO-DIMENSIONAL TRIANGULAR MESHES.......................................................................................................... 23

G. F. Nallo , E. Masiello, J.-J. Lautard , P. Ravetto 
 

QUADRATURE LUMPING THE DFEM SN EQUATIONS IN X-Y GEOMETRY ..................................................... 32
Peter G. Maginot , Terry S. Haut 

 

THE QUASIDIFFUSION METHOD FOR TRANSPORT PROBLEMS ON ADAPTIVE-LIKE 
ARBITRARY QUADRILATERAL MESHES IN 2D R-Z GEOMETRY ...................................................................... 42

Jesse P. Jones, Dmitriy Y. Anistratov, Jim E. Morel 
 

SCALABLE ANGULAR ADAPTIVITY AND ROBUST ERROR METRICS ............................................................. 52
S. Dargaville , A. G. Buchan, R. P. Smedley-Stevenson , P. N. Smith , C. C. Pain 

 

SOLVING THE SN TRANSPORT EQUATION USING HIGH ORDER LAX- FRIEDRICHS WENO 
FAST SWEEPING METHODS ......................................................................................................................................... 61

Dean Wang, Tseelmaa Byambaakhuu , Sebastian Schunert , Zeyun Wu 

 
MONTE CARLO VARIANCE REDUCTION AND HYBRID METHODS 
 
BATCHED MONTE CARLO AND THE CONFIDENCE INTERVAL ........................................................................ 73

Jason D. Haverkamp 
 

GLOBAL VARIANCE REDUCTION SCHEME WITH SELF-ADAPTIVE WEIGHT-WINDOW 
MESH IN THE SERPENT 2 MONTE CARLO CODE ................................................................................................... 85

Jaakko Leppänen, Mika Jokipii 
 

DEVELOPMENT OF A NEW WEIGHT WINDOW GENERATOR BASED ON MARKOV 
DECISION PROCESS ........................................................................................................................................................ 96

Peng Zhang, Hyunsuk Lee, Mai Nguyen Trong Nhan, Matthieu Lemaire, Deokjung Lee 
 

ON THE USE OF DIFFERENT VARIANCE REDUCTION TECHNIQUES WITHIN MCNP TO 
CALCULATE THE FLUX ON THE CONCRETE WALLS OF A PRESSURIZED WATER 
REACTOR ......................................................................................................................................................................... 104

Mariya Brovchenko, Léa Tillard, Kenneth W. Burn, Bertrand Cochet, Alexis Jinaphanh 
 

REAL VARIANCE ESTIMATION OF LOCAL TALLIES USING SPECTRAL ANALYSIS 
METHOD IN P-CMFD ASSISTED MONTE CARLO CRITICALITY CALCULATION, ...................................... 120

HyeonTae Kim , YuGwon Jo , Yonghee Kim 
 

VARIANCE-REDUCTION METHODS FOR MONTE CARLO KINETIC SIMULATIONS ................................. 130
Margaux Faucher, Davide Mancusi, Andrea Zoia 

 

CALCULATING THE COVARIANCE MATRIX OF A NEUTRON SPECTRUM IN THE HIGH 
FLUX REACTOR ............................................................................................................................................................. 140

N. L. Asquith, S. C. van der Marck 

 
TRANSPORT THEORY—I 
 
CONTINUOUS ENERGY MONTE CARLO CRITICALITY CALCULATION OF RANDOM 
MEDIA UNDER POWER LAW SPECTRUM............................................................................................................... 151

Taro Ueki 
 



DETAILED ANALYSIS OF THE ASYMPTOTIC CONVERGENCE OF THE ANGULAR 
DISCRETIZATION ERROR IN THE UNCOLLIDED SOLUTION TO THE DISCRETE 
ORDINATES TRANSPORT EQUATION...................................................................................................................... 161

Xiaoyu Hu, Yousry Y. Azmy 
 

DETERMINISTIC TRANSPORT SOLUTION OF MULTIPLICITY COUNTING EQUATIONS......................... 171
Philippe Humbert 

 

PHOTONUCLEAR REACTIONS IN SERPENT 2 MONTE CARLO CODE............................................................ 181
Toni Kaltiaisenaho 

 

PYNE SUB-VOXEL R2S FOR SHUTDOWN DOSE RATE ANALYSIS.................................................................... 191
Xiaokang Zhang , Patrick C. Shriwise , Songlin Liu , Paul P. H. Wilson 

 

PHOTON POLARIZATION AND DOPPLER BROADENING IN LOW ENERGY MONTE CARLO 
TRANSPORT .................................................................................................................................................................... 207

Edmund Caro 
 

A STOCHASTIC THEORY OF DEPOSITED FISSION ENERGY IN NEUTRON CHAINS.................................. 222
Anil K. Prinja, Patrick O'Rourke 

 
RADIATIVE TRANSFER AND RADIATION-HYDRODYNAMIC SIMULATIONS AND METHODS 
 
A FULLY MONTE CARLO SOLUTION OF THE THERMAL RADIATIVE TRANSFER 
EQUATIONS WITH COMPTON SCATTERING ........................................................................................................ 235

Simon R. Bolding, Alex R. Long , Kyle A. Beyer , Kendra P. Long 
 

NON-EQUILIBRIUM RADIATIVE TRANSFER SOLUTIONS USING A TWO-GROUP 
DIFFUSION MODEL ....................................................................................................................................................... 246

Ryan G. McClarren 
 

TOWARDS ASYMPTOTIC DIFFUSION LIMIT PRESERVING HIGH-ORDER, LOW-ORDER 
METHOD ........................................................................................................................................................................... 256

H. Park 
 

MULTILEVEL METHODS WITH MULTIGRID IN ENERGY FOR THERMAL RADIATIVE 
TRANSFER PROBLEMS ................................................................................................................................................ 268

Dmitriy Y. Anistratov 
 

A REDUCED-ORDER MODEL FOR THERMAL RADIATIVE TRANSFER PROBLEMS BASED 
ON MULTILEVEL QUASIDIFFUSION METHOD ..................................................................................................... 278

Joseph Coale, Dmitriy Y. Anistratov 
 

LINEAR-MULTIFREQUENCY-GREY ACCELERATION FOR THERMAL RADIATION 
TRANSPORT IN THE PRESENCE OF COMPTON SCATTERING......................................................................... 288

A. T. Till , J. E. Morel 

 
ADVANCES IN REACTOR ANALYSES METHODS—I 
 
DESIGN OF A DEEP LEARNING SURROGATE MODEL FOR THE PREDICTION OF FHR 
DESIGN PARAMETERS ................................................................................................................................................. 298

A. J. Whyte, Z. Xing, G. T. Parks, E. Shwageraus 
 

A STUDY OF THE BETHE AND PLACZEK APPROXIMATIONS .......................................................................... 308
Guilherme Guedes, Daniel A. P. Palma , Amir Z. Mesquita ), Alessandro da C. Gonçalves 

 

DEVELOPMENT OF A SPATIALLY-DEPENDENT RESONANCE SELF-SHIELDING METHOD 
IN CASMO5....................................................................................................................................................................... 318

Rodolfo Ferrer, Joshua Hykes 
 

THE NEW NEUTRON NOISE SOLVER OF THE MONTE CARLO CODE TRIPOLI-4®.................................... 332
Amélie Rouchon, Walid Jarrah, Andrea Zoia 

 

FUEL CYCLE PERFORMANCE OF FAST SPECTRUM MOLTEN SALT REACTOR DESIGNS...................... 342
Andrei Rykhlevskii , Benjamin R. Betzler, Andrew Worrall , Kathryn Huff 

 

HIERARCHICAL CMFD PRECONDITIONING IN SPACE AND ENERGY .......................................................... 354
Michael W. Hackemack, Troy L. Becker 

 

SPATIAL DISCRETIZATION ERROR REDUCTION IN AXIAL MOC SOLVER OF THREE-
DIMENSIONAL HETEROGENEOUS TRANSPORT CALCULATION CODE GALAXY-Z................................. 367

Koichi Ieyama, Kazuya Yamaji, Hiroki Koike, Daisuke Sato 

 
 
 
 



NOVEL APPROACHES FOR SINGLE AND MULTIPHASE FLUID DYNAMICS 
 
FULLY-IMPLICIT, HIGH-ORDER, RECONSTRUCTED DISCONTINUOUS GALERKIN 
METHOD FOR SUPERCRITICAL FLUID FLOWS ................................................................................................... 377

R. Barney , R. Nourgaliev , J.-P. Delplanque , R. McCallen 
 

NON-LINEAR EDDY VISCOSITY MODELS FOR MODELING THE TURBULENT 
PHENOMENA IN MOLTEN SALT REACTORS......................................................................................................... 387

M. Tano, P. Rubiolo , J. Ragusa 
 

MULTISCALE CORE THERMAL-HYDRAULICS ANALYSIS OF THE PEBBLE BED 
FLUORIDE-SALT-COOLED HIGH-TEMPERATURE REACTOR ......................................................................... 397

A. J. Novak, R. N. Slaybaugh , R. C. Martineau 
 

STEADY-STATE THERMAL-HYDRAULIC ANALYSIS OF FLUORIDE SALT-COOLED SMALL 
MODULAR ADVANCED HIGH-TEMPERATURE REACTOR (SMAHTR) ........................................................... 411

Sriram Chandrasekaran, Srinivas Garimella 
 

DEMONSTRATION OF A COUPLED SIMULATION FOR MODELLING PRIMARY PUMP 
COASTDOWN TRANSIENT FOR MSRE..................................................................................................................... 421

Qi Chen, Krishna Podila, Yanfei Rao, Xianmin Huang, Peter Pfeiffer 
 

DIRECT NUMERICAL SIMULATIONS OF TURBULENCE IN MOLTEN SALTS COOLANTS ....................... 429
M. Tano, P. Rubiolo , J. Ragusa 

 
POSTER SESSION 
 
NEUTRON NOISE SIMULATIONS IN A HETEROGENEOUS SYSTEM: A COMPARISON 
BETWEEN A DIFFUSION-BASED AND A DISCRETE ORDINATES SOLVER.................................................... 439

A. Mylonakis, H. Yi, P. Vinai, C. Demaziere 
 

HIGHLY UNIFORM QUADRATURE SETS FOR THE DISCRETE ORDINATES METHOD ............................. 449
Thomas Camminady, Martin Frank, Jonas Kusch 

 

RAY-EFFECT MITIGATION FOR THE DISCRETE ORDINATES METHOD USING 
ARTIFICIAL SCATTERING .......................................................................................................................................... 459

Thomas Camminady, Martin Frank , Cory D. Hauck , Jonas Kusch 
 

THREE-DIMENSIONAL CORE SHIELDING BENCHMARK USING AETIUS AND DORT 
CODES ............................................................................................................................................................................... 467

Jong Woon Kim, Jae Hoon Song, Seongho Song, Jin Young Cho 
 

IMPROVING THE PERFORMANCE OF TRANSPORT SWEEPS WITH THERMAL 
UPSCATTERING ACCELERATION AT MASSIVELY PARALLEL SCALE......................................................... 475

Milan Hanuš, Jean Ragusa 
 

APR-1400 WHOLE-CORE DEPLETION ANALYSIS WITH MCS ........................................................................... 485
Tung Dong Cao Nguyen, Hyunsuk Lee, Jiwon Choe, Matthieu Lemaire, Deokjung Lee 

 

MONK11A: STATUS AND PLANS FOR THE MONK MONTE CARLO CODE FOR 
CRITICALITY SAFETY AND REACTOR PHYSICS ANALYSES ........................................................................... 495

Simon Richards, Geoff Dobson, David Hanlon, Ray Perry, Francesco Tantillo, Tim Ware 
 

PRE-COLLAPSED FLUORESCENCE METHODOLOGY FOR MONTE CARLO RADIATION 
TRANSPORT SIMULATIONS ....................................................................................................................................... 507

Jason T. Thompson, David P. Griesheimer, Edmund Caro 
 

PRELIMINARY CEFR ANALYSIS BY MONTE CARLO CODES ........................................................................... 514
Tuan Quoc Tran, Jiwon Choe, Xianan Du, Alexey Cherezov, Hyunsuk Lee, Deokjung Lee 

 

THE USE OF MCNP 6.2 KCODE FOR HIGH FIDELITY NEAR CRITICAL BENCHMARKS ........................... 524
Daniel Timmons , Michael Rising , Chrisopher Perfetti 

 

SOLVER RECOMMENDATION FOR TRANSPORT PROBLEMS IN SLABS USING MACHINE 
LEARNING........................................................................................................................................................................ 533

Jinzhao Chen, Japan K. Patel, Richard Vasques 
 

A CASE STUDY ON THE USE OF ADJOINT PARTICLE TRANSPORT IN 
COMPUTATIONALLY INTENSIVE REGIONS OF A TRANSPORT PROBLEM, CONDUCTED 
ON A PASSIVE GAMMA EMISSION TOMOGRAPHY GEOMETRY .................................................................... 544

Dylan S. Hoagland , Rick S. Wittman, Erin A. Miller 
 

DRF METHODOLOGY FOR REACTOR PRESSURE VESSEL DOSIMETRY ...................................................... 554
Meng-Jen Wang, Alireza Haghighat 

 

A NEW IMPLICIT MONTE CARLO THERMAL PHOTON TRANSPORT CAPABILITY 
DEVELOPED USING SHARED MONTE CARLO INFRASTRUCTURE ................................................................ 564

Patrick S. Brantley, N. A. Gentile, Michael A. Lambert, M. Scott McKinley, Matthew J. O'Brien, Jonathan A. 
Walsh 

 



APPLICATION OF THE SUPER-HOMOGENIZATION METHOD IN FAST REACTOR 
ANALYSIS SYSTEM SARAX ......................................................................................................................................... 578

Linfang Wei, Youqi Zheng, Bowen Xiao, Longfei Xu, Hongchun Wu 
 

VALIDATION OF COUPLED NEUTRON-PHOTON TRANSPORT MODE OF MONTE CARLO 
CODE MCS........................................................................................................................................................................ 588

Matthieu Lemaire, Fathurrahman Setiawan, Hyunsuk Lee, Peng Zhang, Deokjung Lee 
 

SELF-SHIELDING IN PARTISN.................................................................................................................................... 598
Thomas G. Saller 

 

POLARIS-CASMO VERIFICATION WITH BURN-UP DEPENDENCE AND NEMTAB LIBRARY 
GENERATION WITH UNCERTAINTIES .................................................................................................................... 609

Antonella Labarile, Rafael Miró, Gumersindo Verdú 
 

DEVELOPMENT OF GENERALIZED RESPONSE SENSITIVITY ANALYSIS CAPABILITY IN 
RMC CODE ....................................................................................................................................................................... 615

Guanlin Shi, Conglong Jia, Quan Cheng, Kan Wang 
 

SENSITIVITY AND UNCERTAINTY ANALYSIS CAPABILITY IN MCS FOR UAM 
BENCHMARK .................................................................................................................................................................. 622

Yunki Jo, Chidong Kong, Alexey Cherezov, Deokjung Lee 
 

A COMPARISON BETWEEN TIME DOMAIN AND FREQUENCY DOMAIN CALCULATIONS 
OF STATIONARY NEUTRON FLUCTUATIONS ....................................................................................................... 631

M. Viebach, C. Lange , S. Kliem , C. Demaziere , U. Rohde , D. Hennig , A. Hurtado 
 

STRIGA: A COMPUTER TOOL FOR TRIGA REACTOR BURNUP CALCULATIONS ...................................... 641
Anže Pungercic, Dušan Calic, Luka Snoj 

 

SERPENT-TOOLS: A PYTHON PACKAGE FOR EXPEDITING ANALYSIS WITH SERPENT 
DATA.................................................................................................................................................................................. 651

A. Johnson, D. Kotlyar 
 

GAMMA SCAN VALIDATION OF THE ARTEMIS BWR MODELS ...................................................................... 661
Nicolas Martin, Alex Bennett, Michael Riedmann 

 

CALCULATION OF DPA IN THE MAIN COMPONENTS OF A LBE-COOLED FAST REACTOR 
(BLESS-D).......................................................................................................................................................................... 671

Eing Yee Yeoh, Linsen Li, Xiaosong Chen, Yaodong Chen 
 

VERIFICATION OF ASYMMETRIC FUEL ASSEMBLY TREATMENT IN STREAM/RAST-K 2.0 .................. 678
Jiwon Choe, Sooyoung Choi, Jinsu Park, Hyunsuk Lee, Matthieu Lemaire , Ho Cheol Shin, Hwan-Soo Lee , 
Deokjung Lee 

 

ACTIVITIES OF THE OECD NUCLEAR ENERGY AGENCY DATA BANK COMPUTER 
PROGRAM SERVICES ................................................................................................................................................... 684

Alice Dufresne, Elena Poplavskaia, Kenya Suyama 
 

A COLLABORATIVE VIRTUAL REALITY SYSTEM (VRS) WITH X3D VISUALIZATION FOR 
RAPID ................................................................................................................................................................................ 690

Valerio Mascolino, Alireza Haghighat, Nicholas Polys, Meng-Jen Wang, Srijith Rajamohan 
 

ASSESSMENT OF NTRACER AND PARCS PERFORMANCE FOR VVER CONFIGURATIONS ..................... 700
Marianna Papadionysiou, Kim Seongchan , Mathieu Hursin, Alexander Vasiliev, Hakim Ferroukhi, Andreas Pautz 
, Han Gyu Joo 

 

ENERGY-DEPENDENT FISSION YIELDS IN ADVANCED REACTORS .............................................................. 710
Toni Kunchev, Eugene Shwageraus , Jaakko Leppänen 

 
VOLUME 2 

 
PRELIMINARY RESULTS FOR OPR1000/APR1400 WHOLE-CORE ANALYSIS WITH 
NEUTRON TRANSPORT CODE STREAM ................................................................................................................. 719

Sooyoung Choi, Deokjung Lee 
 

PRELIMINARY RESULTS OF BEAVRS WHOLE-CORE MULTI-CYCLE ANALYSIS WITH 
NEUTRON TRANSPORT CODE STREAM ................................................................................................................. 729

Sooyoung Choi, Deokjung Lee 
 

PARAGON2 VALIDATION USING HIGH ENRICHED EVALUATED CRITICALITY 
BENCHMARK EXPERIMENTS .................................................................................................................................... 738

Austin Carter, Mohamed Ouisloumen 
 

IMPLEMENTATION OF GAMMA TRANSPORT CAPABILITY IN MPACT........................................................ 748
Xinyan Wang, Yuxuan Liu, William Martin , Shane Stimpson 

 

VALIDATION OF NUCLIDE DEPLETION CAPABILITIES IN MONTE CARLO CODE MCS 
USING SPENT FUEL ISOTOPIC MEASUREMENTS ................................................................................................ 758

Bamidele Ebiwonjumi, Hyunsuk Lee, Wonkyeong Kim, Sooyoung Choi, Deokjung Lee 
 



WESTINGHOUSE 2-LOOP PLANT LOADING PATTERN OPTIMIZATION FOR LAST FEW 
CYCLES BEFORE SHUTDOWN ................................................................................................................................... 768

Jaerim Jang, Jiwon Choe, Sooyoung Choi, Jinsu Park, Matthieu Lemaire, Deokjung Lee, Ho Cheol Shin 
 

ASSESSING THE PERFORMANCE OF FUNCTIONAL EXPANSION TALLIES IN THE 
SERPENT 2 MONTE CARLO CODE ............................................................................................................................ 778

Heikki Suikkanen, Ville Rintala 
 

KRAKEN—AN UPCOMING FINNISH REACTOR ANALYSIS FRAMEWORK ................................................... 786
Ville Valtavirta, Ville Hovi, Henri Loukusa, Antti Rintala, Ville Sahlberg, Riku Tuominen, Jaakko Leppänen 

 

MULTI-CYCLE ANALYSIS OF OPR1000 USING MULTI-PHYSICS COUPLED CODES OF 
RAST-K, CTF AND FRAPCON ...................................................................................................................................... 796

Hanjoo Kim, Alexey Cherezov, Jiankai Yu, Jinsu Park, Deokjung Lee 
 

IMPROVED SOURCE TREATMENT FOR THE THREE-TEMPERATURE IMPLICIT MONTE 
CARLO EQUATIONS ...................................................................................................................................................... 805

M. Cleveland, R. Rauenzahn 

 
ADVANCED DISCRETIZATION TECHNIQUES FOR DETERMINISTIC TRANSPORT—II 
 
A QUADRATIC PROGRAMMING BASED FLUX FIXUP METHOD FOR ARBITRARILY HIGH-
ORDER DISCONTINUOUS GALERKIN DISCRETIZATIONS OF THE SN TRANSPORT 
EQUATIONS ..................................................................................................................................................................... 813

Ben C. Yee, Terry S. Haut, Vladmir Z. Tomov , Peter G. Maginot 
 

LINEAR SHORT CHARACTERISTICS APPLIED TO 3D HETEROGENEOUS CARTESIAN 
CELLS FOR TRANSPORT-BASED CORE SIMULATIONS ..................................................................................... 823

Emiliano Masiello, Roland Lenain, Ford Wesley 
 

IMPROVED QUASI-STATIC METHOD FOR MULTI-SCHEME NEUTRON TRANSPORT WITH 
FINITE ELEMENT METHODS ..................................................................................................................................... 833

Yaqi Wang, Vincent M. Laboure, Sebastian Schunert, Mark DeHart, Richard C. Martineau 
 

REDUCED-ORDER MODELING OF NEUTRON TRANSPORT SEPARATED IN SPACE AND 
ANGLE VIA PROPER GENERALIZED DECOMPOSITION.................................................................................... 846

Kurt A. Dominesey, Wei Ji 
 

UNCOLLIDED-FLUX TREATMENT IN ARBITRARY POLYHEDRAL GRIDS ................................................... 856
Milan Hanuš, Logan H. Harbour, Jean Ragusa, Michael P. Adams, Marvin L. Adams 

 

FOURIER ANALYSIS OF INEXACT PARALLEL BLOCK JACOBI WITH SOURCE ITERATION 
PRECONDITIONING AND COMPUTATIONAL EXPERIMENTATION WITH PARALLEL 
BLOCK JACOBI / SOURCE ITERATION HYBRID METHODS.............................................................................. 866

Dylan S. Hoagland, Yousry Y. Azmy 
 

1D TRANSPORT USING NEURAL NETS, SN, AND MC ............................................................................................ 876
Michael M. Pozulp 

 
ADVANCED MONTE CARLO METHODS—I 
 
SIMPLIFIED METHOD FOR ESTIMATING THE EFFECTIVE DELAYED NEUTRON 
FRACTION WITH MONTE CARLO CORRELATED SAMPLING ......................................................................... 886

David P. Griesheimer, Nathan A. Gibson 
 

DISCRETE ORDINATES PREDICTION OF THE FORCED-COLLISION VARIANCE 
REDUCTION TECHNIQUE IN SLAB GEOMETRY .................................................................................................. 896

Brian C. Kiedrowski , Joel A. Kulesza, Clell J. Solomon 
 

PROGRESS IN THE VALIDATION OF MCSHIELD CODE ..................................................................................... 908
Ruiyao Ma , Zhen Wu, Li Ren , Shenshen Gao, Rui Qiu, Chunyan Li, Wei Lu, Hui Zhang, Junli Li 

 

EFFICIENT DYNAMIC THREADSAFE NEIGHBOR LISTS FOR MONTE CARLO RAY 
TRACING .......................................................................................................................................................................... 918

Sterling Harper , Paul Romano , Benoit Forget, Kord Smith 
 

HYBRID TALLIES TO IMPROVE PERFORMANCE IN DEPLETION MONTE CARLO 
SIMULATIONS................................................................................................................................................................. 927

Jose L. Salcedo-Perez, Benoit Forget, Kord Smith,  Paul K. Romano 
 

ANALYSIS OF FISSION SOURCE STATIONARITY FOR A 3-D SMR CORE USING 
FUNCTIONAL EXPANSION TALLIES ........................................................................................................................ 937

Shikhar Kumar, Benoit Forget, Kord Smith 

 
 



TRANSPORT THEORY—II 
 
STABILIZING THE K-ALPHA ITERATION ALGORITHM IN VERY SUBCRITICAL REGIMES................... 948

Colin Josey, Forrest B. Brown 
 

A LOW-RANK METHOD FOR TIME-DEPENDENT TRANSPORT CALCULATIONS....................................... 957
Zhuogang Peng, Ryan G. McClarren , Martin Frank 

 

STABILITY CHARACTERISTICS OF MULTILEVEL DETERMINISTIC K-EIGENVALUE 
SIMULATIONS................................................................................................................................................................. 967

Kendra P. Long 
 

THEORETICAL CONVERGENCE RATE ANALYSIS OF A UNIFIED CMFD FORMULATION 
WITH VARIOUS DIFFUSION COEFFICIENTS ......................................................................................................... 978

Brendan Kochunas 
 

ACCURACY OF THE REACTOR CORE SIMULATIONS FOR DETERMINATION OF THE 
ANTINEUTRINO SPECTRUM FOR THE SOLID EXPERIMENT AT BR2 REACTOR ....................................... 991

Silva Kalcheva, Geert Van den Branden , Lydie Giot, Muriel Fallot 
 

TOWARDS A MULTIPHYSICS MODEL FOR TUMOR RESPONSE TO COMBINED-
HYPERTHERMIA-RADIOTHERAPY TREATMENT.............................................................................................. 1002

Japan K. Patel, Richard Vasques , Barry D. Ganapol 
 

NEUTRON KINETICS EQUATIONS IN APOLLO3® CODE FOR APPLICATION TO NOISE 
PROBLEMS..................................................................................................................................................................... 1012

A. Gammicchia, S. Santandrea, I. Zmijarevic, Z. Stankovski, S. Dulla 

 
NUCLEAR DATA EVALUATION AND ASSIMILATION OF INTEGRAL EXPERIMENTS 
 
IDENTIFYING SOURCES OF BIAS FROM NUCLEAR DATA IN MCNP6 CALCULATIONS 
USING MACHINE LEARNING ALGORITHMS ....................................................................................................... 1022

Pavel A. Grechanuk , Michael E. Rising , Todd S. Palmer 
 

AN EXACT MATHEMATICAL MULTIPOLE REPRESENTATION OF THE MICROSCOPIC 
CROSS-SECTIONS FOR THE MULTI-LEVEL BREIT-WIGNER AND REICH-MOORE 
FORMALISMS................................................................................................................................................................ 1032

Thomas Freiman, Mireille Coste-Delclaux, Francois-Xavier Hugot 
 

INTERROGATION AND ANALYSIS OF COMPLEX FUSION DECAY HEAT BENCHMARK 
SIMULATIONS............................................................................................................................................................... 1042

Mark Gilbert , Jean-Christophe Sublet 
 

EXPANDED COG CRITICALITY VALIDATION SUITE........................................................................................ 1051
David P. Heinrichs, Soon S. Kim 

 

DETERMINATION OF EXTENSIVE SET DOSIMETRIC REACTION RATES FOR TESTING OF 
THE NEUTRON SPECTRUM UNFOLDING CODES ............................................................................................... 1061

E. Losa, M. Koštál, T. Czakoj, F. Brijar, V. Jurícek, V. Rypar 
 

DATA FUSION TECHNIQUES FOR IMPROVING FISSION NEUTRON MULTIPLICITY DATA.................. 1072
Benjamin Whewell, Ryan G. McClarren , Simon Bolding 

 

A RESONANCE CALCULATION METHOD USING ENERGY EXPANSION BASES BASED ON 
A REDUCED ORDER MODEL .................................................................................................................................... 1081

Akio Yamamoto, Tomohiro Endo , Satoshi Takeda , Hiroki Koike, Kazuya Yamaji, Koichi Ieyama, Daisuke Sato 

 
ADVANCES IN REACTOR ANALYSES METHODS—II 
 
IMPROVED FORMULATION OF THE METHOD OF CHARACTERISTICS WITH LINEAR 
SOURCE FOR 2D/1D AND MULTIPHYSICS CALCULATIONS............................................................................ 1093

Andrew P. Fitzgerald, Brendan Kochunas, Thomas Downar 
 

VERIFICATION OF ADJOINT FUNCTIONS OF NATURAL MODE EQUATION BY 
GENERALIZED ITERATED FISSION PROBABILITY METHOD AND BY ANALOG MONTE 
CARLO............................................................................................................................................................................. 1104

Yasushi Nauchi , Alexis Jinaphanh, Andrea Zoia 
 

PREDICTION OF SPATIAL FLUX THROUGH DEPLETION ............................................................................... 1114
A. Johnson, D. Kotlyar 

 

ASSESSMENT OF THE NEUTRON NOISE INDUCED BY STATIONARY FUEL ASSEMBLY 
VIBRATIONS IN A LIGHT WATER REACTOR ...................................................................................................... 1124

V. Verma , C. Demazière, P. Vinai , G. Ricciardi, R.. Jacqmin 
 



ANALYSIS OF ALPHA MODES IN MULTIGROUP TRANSPORT ....................................................................... 1134
Richard Sanchez, Daniele Tomatis 

 

DEVELOPMENT OF SIMPLIFIED METHODS FOR EX-CORE DETECTOR RESPONSE IN 
MPACT ............................................................................................................................................................................ 1144

Yuxuan Liu 
 

STABILITY DIAGNOSIS OF HIGH-FIDELITY TRANSPORT-DEPLETION PROBLEMS WITH 
MONTE CARLO PERTURBATION THEORY.......................................................................................................... 1154

P. Cosgrove, E. Shwageraus, G. T. Parks 

 
WHOLE CORE MODELING AND SIMULATION—I 
 
MCNP AND CFD MODELING OF A SODIUM FAST REACTOR SUB-ASSEMBLY CHANNEL 
TO CAPTURE LOCALIZED TEMPERATURE PEAKING ..................................................................................... 1164

A. Abou-Jaoude, S.-J. Yoon, S. E. Bays 
 

NEUTRONIC SIMULATION OF FUEL ASSEMBLY VIBRATIONS IN A NUCLEAR REACTOR................... 1177
A. Vidal-Ferràndiz, A. Carreño, D. Ginestar , C. Demazière , G. Verdu 

 

VALIDATION OF AN ADVANCED APOLLO3® DETERMINISTIC SCHEME FOR 
CHARACTERIZING OF THE JULES HOROWITZ IRRADIATION REACTOR CORE ................................... 1187

Matthieu Lebreton, Julien Politello, Gerald Rimpault, Jean-François Vidal 
 

WHOLE-CORE VALIDATION OF THE SUPERPHÉNIX REACTOR USING WIMS11 AND AN 
INVESTIGATION INTO A HYBRID RZ-HEX SP3 CALCULATION ROUTE ..................................................... 1198

Una Davies , Ben Lindley, Brendan Tollit , Eugene Shwageraus 
 

TWO-LEVEL MULTIGRID PRECONDITIONING OF A NEUTRON NOISE DIFFUSION 
SOLVER........................................................................................................................................................................... 1208

Antonios Mylonakis, Paolo Vinai, Christophe Demaziere 
 

UPGRADE OF APOLLO3® INNER THERMOHYDRAULIC FEEDBACK MODEL WITH THEDI, 
AND APPLICATION TO A CONTROL-ROD EJECTION ACCIDENT ................................................................. 1218

Cyril Patricot, Roland Lenain, Dominic Caron 
 

SERPENT-BASED FEW-GROUP CROSS SECTION DATA FOR NESTLE-C ..................................................... 1230
A. Trottier, S. Pfeiffer, D. Serghiuta 

 
ADVANCED DISCRETIZATION TECHNIQUES FOR DETERMINISTIC TRANSPORT—III 
 
COMPARISON OF MESHLESS AND HIGH-ORDER POLYNOMIAL FUNCTIONS FOR 
NEUTRON TRANSPORT WITH STREAMLINE-UPWIND PETROV-GALERKIN 
STABILIZATION ........................................................................................................................................................... 1239

Brody Bassett , Brian C. Kiedrowski 
 

ESTIMATION OF ENERGY MULTIGROUP NEUTRON SOURCE DISTRIBUTION FOR 
DRIVING A SUBCRITICAL SYSTEM AT A PRESCRIBED POWER DENSITY LEVEL .................................. 1251

Leonardo R. C. Moraes, Hermes A. Filho, Ricardo C. Barros 
 

NODAL INTEGRAL METHOD FOR ARBITRARY HEXAHEDRAL ELEMENTS APPLIED TO 
3D CONVECTION-DIFFUSION EQUATION ............................................................................................................ 1260

Ibrahim Jarrah, Rizwan Uddin 
 

RIGOROUS DERIVATION FOR P2 ANISOTROPIC SCATTERING SOURCE FOR 
HEXAGONAL CORE ANALYSIS................................................................................................................................ 1270

Jin Young Cho, Kyunghoon Hoon Lee 
 

SPATIAL DOMAIN DECOMPOSITION FOR TRANSPORT PROBLEMS WITH TWO-LEVEL 
ACCELERATION ALGORITHMS .............................................................................................................................. 1278

Dmitriy Y. Anistratov , James S. Warsa, Robert B. Lowrie 
 

SEPARATED REPRESENTATION OF SPATIAL DIMENSIONS IN SN NEUTRON TRANSPORT 
USING THE PROPER GENERALIZED DECOMPOSITION .................................................................................. 1288

Zachary M. Prince, Jean C. Ragusa 
 

SWEEP-FREE DETERMINISTIC TRANSPORT ...................................................................................................... 1298
Richard P. Smedley-Stevenson 

 
 
 
 



ADVANCED MONTE CARLO METHODS—II 
 
AUTOMATED ACCELERATION AND CONVERGENCE TESTING FOR MONTE CARLO 
CRITICALITY CALCULATIONS ............................................................................................................................... 1308

Forrest Brown, Colin Josey , Shawn Henderson , William Martin 
 

GEOMETRY AND PERFORMANCE IMPROVEMENT OF P++ SINGLE EVENT PROTON 
SCATTERING ALGORITHMS ON GPUS.................................................................................................................. 1318

Kristofer Zieb , X. George Xu 
 

EXPERIMENTAL AND COMPUTATIONAL BENCHMARKING OF RAPID USING THE JSI 
TRIGA MARK-II REACTOR ....................................................................................................................................... 1328

Valerio Mascolino , Anže Pungercic , Alireza Haghighat , Luka Snoj 
 

VALIDATION OF THE TRANSIENT FISSION MATRIX CODE TRAPID AGAINST THE 
FLATTOP-PU BENCHMARK ...................................................................................................................................... 1338

Valerio Mascolino, Alireza Haghighat 
 

STUDY OF THE INTERACTION OF REGIONS WITH MULTI-GROUP AND CONTINUOUS 
ENERGY REPRESENTATION IN MONTE CARLO CALCULATIONS ............................................................... 1348

Mikolaj Adam Kowalski, Eugene Shwageraus 
 

FISSION MATRIX METHODS FOR NUCLEAR THERMAL PROPULSION APPLICATIONS........................ 1358
Adam Rau, William Walters 

 

α -WEIGHTED TRANSITION RATE MATRIX METHOD ..................................................................................... 1368
Ilham Variansyah , Benjamin R. Betzler , William Martin 

 
MULTIPHYSICS COUPLING METHODS AND APPROACHES—I 
 
SIMULATION OF BEAVRS CYCLE 2 WITH MCS BASED MULTI-PHYSICS COUPLING CODE ................ 1378

Jiankai Yu, Alexey Cherezov, Hyunsuk Lee, Hanjoo Kim, Peng Zhang, Benoit Forget, Deokjung Lee 
 

INTEGRATION OF THE MONK MONTE CARLO NEUTRONICS CODE IN THE NURESIM 
PLATFORM .................................................................................................................................................................... 1388

F. Tantillo, S. D. Richards, A. J. Smethurst, D. J. Long 
 

INVESTIGATIONS INTO COUPLING THE MC21 MONTE CARLO TRANSPORT CODE TO 
THE CFX COMPUTATIONAL FLUID DYNAMICS CODE .................................................................................... 1400

Kyle E. Remley, David P. Griesheimer, Kevin J. Hogan, John R. Buchanan 
 

HIGH FIDELITY MULTIPHYSICS STRATEGIES WITH PROTEUS AND NEK5000 FOR FAST 
REACTOR APPLICATIONS ........................................................................................................................................ 1411

Emily R. Shemon, Yiqi Yu, Taek Kyum Kim 
 

DEVELOPMENT OF AN OBJECT-ORIENTED SERPENT2-SUBCHANFLOW COUPLING AND 
VERIFICATION WITH PROBLEM 6 OF THE VERA CORE PHYSICS BENCHMARK ................................... 1424

Manuel Garcia, Diego Ferraro , Ville Valtavirta , Uwe Imke , Riku Tuominen , Victor Hugo Sanchez-Espinoza, 
Luigi Mercatali 

 

DETAILED MODELLING OF THE EXPANSION REACTIVITY FEEDBACK IN FAST 
REACTORS USING OPENFOAM ............................................................................................................................... 1434

Carlo Fiorina, Stefan Radman, Muhammed-Zahid Koc , Andreas Pautz 

 
VOLUME 3 

 
3-D COUPLED PARCS/ATHLET TRANSIENT SIMULATION OF SFR USING DETAILED 
EXPANSION MODELING ............................................................................................................................................ 1443

J. Bousquet, A. Seubert, R. Henry 

 
DETERMINISTIC AND STOCHASTIC METHODS FOR SENSITIVITY ANALYSIS—I 
 
SHAPLEY AND JOHNSON VALUES FOR SENSITIVITY ANALYSIS OF PWR POWER 
DISTRIBUTION IN FAST FLUENCE CALCULATION........................................................................................... 1453

L. Clouvel, P. Mosca, J.-M. Martinez, G. Delipei 
 

PERTURBATION AND SENSITIVITY OF THE TIME EIGENVALUE BY A GENERALIZED 
ITERATED FISSION PROBABILITY METHOD...................................................................................................... 1463

A. Jinaphanh, A. Zoia 
 



COMPUTING ADJOINT-WEIGHTED TALLIES WITH TRIPOLI-4® USING THE WIELANDT 
METHOD ......................................................................................................................................................................... 1473

A. Jinaphanh, A. Zoia 
 

UNCERTAINTY QUANTIFICATION ON FEEDBACK AND SAFETY PARAMETERS OF LEAD-
COOLED FAST REACTORS........................................................................................................................................ 1483

I. Trivedi, J. Hou , G. Grasso , K. Ivanov 
 

IMPLEMENTATION OF RANDOM SAMPLING FOR ACE-FORMAT CROSS SECTIONS USING 
FRENDY AND APPLICATION TO UNCERTAINTY REDUCTION ...................................................................... 1493

Ryoichi Kondo, Tomohiro Endo, Akio Yamamoto , Kenichi Tada 
 

UNCERTAINTY IN THE DPA OF A B&B CORE DUE TO UNCERTAINTY IN THE NEUTRON 
SPECTRUM..................................................................................................................................................................... 1503

Chris Keckler, Massimiliano Fratoni, Ehud Greenspan 
 

HIGHER ORDER ACCURATE K-EIGENVALUE SENSITIVITY ESTIMATION USING THE 
COMPLEX-STEP DERIVATIVE METHOD .............................................................................................................. 1513

Zeyun Wu , James C. Newman III , Arthur C. Taylor III  

 
ADVANCES IN REACTOR ANALYSES METHODS—III 
 
KINETICS PARAMETER ESTIMATION FOR INITIALLY SUBCRITICAL SYSTEMS IN THE 
MONTE CARLO FIXED SOURCE CALCULATIONS ............................................................................................. 1524

Hyung Jin Shim, Donghun Kim 
 

APPLICATION OF VARIOUS SUPERHOMOGENIZATION (SPH) METHODS FOR METHOD 
OF CHARACTERISTICS .............................................................................................................................................. 1534

Kento Sawada, Tomohiro Endo, Akio Yamamoto 
 

MODAL ANALYSIS OF 3D FULL-CORE INHOMOGENEOUS ADJOINT NODAL EQUATIONS 
AND ASSOCIATED ITERATIVE SOLUTION PROCESSES................................................................................... 1544

René van Geemert 
 

IMPACT OF CONTROL ROD HISTORY ON PHYSICS PARAMETERS IN A SOLUBLE-
BORON-FREE SMALL-SIZED PRESSURIZED WATER REACTOR ................................................................... 1562

Maxime Guyot , Vincent Gautier-Ottou 
 

PERFORMANCE ANALYSIS OF ZERNIKE-BASED FETS ON A 2D PWR PIN CELL ..................................... 1572
Zhuoran Han, Benoit Forget, Kord Smith 

 

TRANSIENT FISSION MATRIX ANALYSIS OF ROD DROP EXPERIMENTS IN COUPLED 
CORES FOR ADDRESSING HIGH DOMINANCE RATIO CONFIGURATIONS................................................ 1584

K. Routsonis, P. Blaise, J. Tommasi, G. Valocchi 
 

2D CORE CALCULATION BASED ON THE METHOD OF DYNAMIC HOMOGENIZATION ....................... 1594
Antonio Galia, Igor Zmijarevic, Richard Sanchez 

 
WHOLE CORE MODELING AND SIMULATION—II 
 
ON THE PROMPT EIGENVALUE RECONSTRUCTION FROM SUBCRITICAL 
EXPERIMENTS: AN APPLICATION TO KUCA REACTOR ................................................................................. 1604

N. Chentre , P. Saracco, S. Dulla, Piero Ravetto 
 

BURNUP ADAPTATION MODEL IN STREAM/RASTK CODE SYSTEM ........................................................... 1616
Peng Zhang, Jiwon Choe, Sooyoung Choi, Deokjung Lee 

 

APPLICATION OF THE COORDINATE TRANSFORMATION IN NODAL DIFFUSION 
CALCULATIONS OF RADIALLY EXPANDING SFR CORES............................................................................... 1624

E. Nikitin, E. Fridman 
 

APPLICATION OF THE SUPERHOMOGENIZATION METHOD IN THE STREAM/RASTK 
CODE SYSTEM FOR PIN-BY-PIN CORE ANALYSIS ............................................................................................. 1632

Peng Zhang, Jinsu Park, Jiwon Choe, Sooyoung Choi, Deokjung Lee 
 

EPR FUEL CYCLE DEPLETION WITH PIN-BY-PIN CODE TORTIN AND NODAL CODE 
SIMULATE5 .................................................................................................................................................................... 1640

P. Mala, A. Pautz, H. Ferroukhi 
 

COUPLED DETERMINISTIC AND MONTE CARLO NEUTRONICS FOR VESSEL FLUENCE 
CALCULATIONS ........................................................................................................................................................... 1650

Shane C. Henderson, Tara M. Pandya, Shane Stimpson, Ben Collins 
 

VERIFICATION AND VALIDATION OF MCCARD CODE FOR VHTR APPLICATION ................................. 1658
Sung Hoon Choi, Chang Keun Jo, Tae Young Han 

 



ADVANCED SOLUTION TECHNIQUES FOR DETERMINISTIC TRANSPORT 
 
APPLICATION OF PRECONDITIONED CONJUGATE GRADIENT METHOD TO FINE MESH 
REBALANCE FOR ACCELERATING DSA EQUATION ON TETRAHEDRAL MESHES ................................ 1664

Habib Muhammad, Ser Gi Hong 
 

A MODIFIED LEAST-SQUARES FINITE ELEMENT METHOD FOR SOLVING THE 
BOLTZMANN TRANSPORT EQUATION ................................................................................................................. 1674

Liangzhi Cao, Chao Fang, Hongchun Wu 
 

ACCELERATION OF SOURCE ITERATION USING THE DYNAMIC MODE DECOMPOSITION ............... 1681
Ryan G. McClarren , Terry S. Haut 

 

3D WHOLE-CORE ADJOINT NEUTRON FLUX CALCULATION USING 2D/1D METHOD VIA 
MULTI-LEVEL CMFD ACCELERATION................................................................................................................. 1690

Chen Hao, Kaijie Zhu, Le Kang, Ji Ma , Yunlin Xu 
 

NONLINEAR ELIMINATION APPLIED TO RADIATION TRANSPORT............................................................ 1702
Thomas A. Brunner, Paul F. Nowak 

 

SDA: A SEMILINEAR CMFD-LIKE TRANSPORT ACCELERATION SCHEME WITHOUT D-
HAT .................................................................................................................................................................................. 1714

Zackary Dodson, Nicholas Adamowicz, Brendan Kochunas, Edward Larsen 
 

THE RESPONSE MATRIX ACCELERATION METHOD FOR THE DISCRETE-ORDINATE 
TRANSPORT EQUATION ............................................................................................................................................ 1724

Wesley Ford, Emiliano Masiello, Christophe Calvin , François Fevotte, Bruno Lathuiliere 

 
MONTE CARLO SIMULATION WITH THERMAL FEEDBACK 
 
SERPENT AND TRIPOLI4® TRANSIENT CALCULATIONS COMPARISONS FOR SEVERAL 
REACTIVITY INSERTION SCENARIOS IN A 3D PWR MINICORE BENCHMARK........................................ 1734

Diego Ferraro , Margaux Faucher, Davide Mancusi, Andrea Zoia , Ville Henrikki Valtavirta, Jaakko Leppänen , 
Victor Hugo Sanchez-Espinoza 

 

A FULLY ANALYTIC COUPLED THERMAL-NEUTRONICS BENCHMARK AND ITS 
APPLICATION TO MONTE CARLO SIMULATION .............................................................................................. 1744

Kyle E. Remley, David P. Griesheimer 
 

BWR SPACER GRID MODELING USING SERPENT 2 / STAR-CCM+ COUPLING ......................................... 1761
Alexander Bennett, George Bache, Nicolas Martin, Jaron Senecal 

 

DEVELOPMENT OF MONTE CARLO MULTI-PHYSICS CODE MCS FOR POWER REACTOR 
ANALYSIS ....................................................................................................................................................................... 1770

Hyunsuk Lee, Wonkyeong Kim, Peng Zhang, Matthieu Lemaire,  Azamat Khassenov, Yunki Jo, Jinsu Park, Jiankai 
Yu , Deokjung Lee 

 

VARIANCE OVERESTIMATION IN MONTE CARLO MULTI-PHYSICS SIMULATION ............................... 1780
Hyunsuk Lee, Peng Zhang, Deokjung Lee 

 

SINGLE-BATCH MONTE CARLO MULTIPHYSICS COUPLING........................................................................ 1789
Miriam A. Kreher, Benoit Forget, Kord Smith 

 
MULTIPHYSICS COUPLING METHODS AND APPROACHES—II 
 
MULTIPHYSICS STEADY-STATE SIMULATION THE HIGH TEMPERATURE TEST 
REACTOR WITH MAMMOTH, BISON AND RELAP-7.......................................................................................... 1798

Vincent Laboure, Javier Ortensi, Yaqi Wang, Sebastian Schunert, Frederick Gleicher, Mark DeHart, Richard 
Martineau 

 

REDUCED-ORDER MODELING OF PARAMETRIZED MULTI-PHYSICS COMPUTATIONS 
FOR THE MOLTEN SALT FAST REACTOR............................................................................................................ 1808

P. German, J. C. Ragusa , C. Fiorina , M. Tano Retamales 
 

A DISCONTINUOUS GALERKIN FEM MULTI-PHYSICS SOLVER FOR THE MOLTEN SALT 
FAST REACTOR ............................................................................................................................................................ 1818

Marco Tiberga, Danny Lathouwers, Jan Leen Kloosterman 
 

IMPACT OF NEUTRONIC PARAMETERS IN A LOSS-OF-FLOW TRANSIENT SIMULATION 
OF A LOW-VOID REACTIVITY SODIUM-COOLED NUCLEAR REACTOR .................................................... 1828

Bastien Faure, Pascal Archier, Pierre Sciora, Giorgio Valocchi, Laurent Buiron, Jean-Baptiste Droin, Vincent 
Pascal 

 

ANALYSIS OF METHODOLOGIES FOR THE COUPLING OF MULTI-PHYSICS PHENOMENA 
IN THE QUASI-STATIC APPROACH TO NUCLEAR REACTOR DYNAMICS.................................................. 1838

D. Caron, A. Calloo, J.-C. Le Pallec, C. Patricot 
 



DEVELOPMENT OF REGULATORY COMPLIANT COUPLED NEUTRONICS-
THERMOHYDRAULICS MODELS FOR MOLTEN SALT REACTORS .............................................................. 1848

Claire Henriroux, Esben Bryndt Klinkby, Bent Lauritzen , Andreas Vigand Pedersen 
 

CAPP/GAMMA+ COUPLED CODE SYSTEM FOR TRANSIENT ANALYSIS OF A BLOCK-TYPE 
HTGR CORE................................................................................................................................................................... 1857

Seungsu Yuk, Nam-il Tak, Jeong-Hun Lee, Hong Sik Lim, Jin Young Cho, Chang Keun Jo 

 
DETERMINISTIC AND STOCHASTIC METHODS FOR SENSITIVITY ANALYSIS—II 
 
DATA ASSIMILATION USING SUBCRITICAL MEASUREMENT OF PROMPT NEUTRON 
DECAY CONSTANT ...................................................................................................................................................... 1864

Tomohiro Endo, Akio Yamamoto 
 

CALCULATION METHOD OF ESTIMATED CRITICALITY LOWER-LIMIT 
MULTIPLICATION FACTOR USING THE BOOTSTRAP METHOD .................................................................. 1874

Takuto Hayashi, Tomohiro Endo, Akio Yamamoto 
 

SMALL SAMPLE REACTIVITY WORTHS CALCULATION: EXACT PERTURBATION 
THEORY AND MONTE CARLO TRANSPORT........................................................................................................ 1886

G. Truchet, P. Leconte 
 

EIGENVALUE SENSITIVITY IN MONTE CARLO SIMULATIONS TO NUCLEAR DATA 
PARAMETERS USING THE MULTIPOLE FORMALISM ..................................................................................... 1895

A. Alhajri, B. Forget 
 

MONTE CARLO ESTIMATES OF ALPHA-EIGENVALUE SENSITIVITIES VIA 
DIFFERENTIAL OPERATOR SAMPLING ............................................................................................................... 1907

Timothy P. Burke, Colin J. Josey , Brian C. Kiedrowski 
 

INTRUSIVE UNCERTAINTY QUANTIFICATION FOR APPLICATIONS IN FLUID DYNAMICS................. 1918
Jonas Kusch, Jannick Wolters, Martin Frank 

 

APPLICATION OF MARKOV CHAIN MONTE CARLO FOR UNCERTAINTY 
QUANTIFICATION IN QUANTITATIVE IMAGING PROBLEMS ....................................................................... 1928

Keith C. Bledsoe, Matthew A. Jessee, Matthew A. Blackston , Justin R. Knowles , Klaus-Peter Ziock, 

 
ADVANCES IN REACTOR ANALYSES METHODS—IV 
 
DEVELOPMENT OF QUASI-STATIC CAPABILITIES FOR CORPUS-APOLLO3® .......................................... 1938

D. Caron, A. Calloo, J.-C. Le Pallec, C. Patricot 
 

MONTE CARLO CALCULATIONS OF THE BURST WAIT TIME OF FAST BURST REACTORS 
USING MCATK .............................................................................................................................................................. 1948

Travis J. Trahan 
 

SPATIAL LOCALIZATION OF PERTURBATION PROPAGATION IN LWRS USING 
CAUSALITY AND CONNECTIVITY ANALYSIS ..................................................................................................... 1960

D. Chionis, A. Dokhane, H. Ferroukhi, A. Pautz 
 

LEAKAGE FEEDBACK METHOD FOR SPECTRAL CORRECTION IN PIN-HOMOGENIZED 
MULTI-GROUP CORE CALCULATIONS................................................................................................................. 1970

Hyunsik Hong, Han Gyu Joo 
 

FREQUENCY-DOMAIN STABILITY ANALYSIS OF REACTIVITY FEEDBACK MECHANISMS ................ 1980
Doron Sivan, Erez Gilad , Shai Kinast 

 

IMPROVEMENTS OF CMFD ACCELERATION CAPABILITY OF OPENMOC ............................................... 1990
Wenbin Wu, Guillaume Giudicelli, Kord Smith, Benoit Forget , Dong Yao, Qi Luo 

 

ESTIMATION OF CORNER FLUX IN RECTANGULAR GEOMETRY ............................................................... 2002
P. M. Bokov, D. Botes, D. I. Tomasevic 

 
TRANSPORT METHODS FOR STOCHASTIC MEDIA 
 
THE RESIDUAL SOURCE SPATIAL DISCRETIZATION ERROR ESTIMATOR FOR DGFEM-1 
SN NEUTRON TRANSPORT METHOD...................................................................................................................... 2013

Nathan H. Hart, Yousry Y. Azmy 
 

A DISCRETE ORDINATES SOLVER WITH DIFFUSION SYNTHETIC ACCELERATION FOR 
SIMULATIONS OF 2-D AND 2-ENERGY GROUP NEUTRON NOISE PROBLEMS .......................................... 2023

Huaiqian Yi, Paolo Vinai, Christophe Demazière 
 



ANALYSIS OF MATERIAL FLUXES IN MARKOV MIXTURES .......................................................................... 2033
C. Larmier, S. Lemaire, E. Masiello, D. Riz, A. Zoia 

 

AN EXTENSION OF CONDITIONAL POINT SAMPLING TO QUANTIFY UNCERTAINTY DUE 
TO MATERIAL MIXING RANDOMNESS ................................................................................................................. 2043

Emily H. Vu , Aaron J. Olson 
 

AN EXTENSION OF CONDITIONAL POINT SAMPLING TO MULTI-DIMENSIONAL 
TRANSPORT .................................................................................................................................................................. 2055

Aaron Olson , Emily Vu 
 

VERIFICATION OF A MONTE CARLO LEVERMORE-POMRANING ALGORITHM FOR 
SPATIALLY-INHOMOGENEOUS BINARY STOCHASTIC MEDIA .................................................................... 2067

Patrick S. Brantley , Patrick F. O'Rourke, Anil K. Prinja 
 

UNCOLLIDED-FLUX TREATMENT FOR DISCRETE-ORDINATE RADIATION TRANSPORT 
SOLUTIONS IN THE RATTLESNAKE CODE SYSTEM......................................................................................... 2079

Logan Harbour, Jean Ragusa , Yaqi Wang, Sebastian Schunert, Derek Gaston, Mark DeHart 

 
ADVANCED TRANSPORT SOLUTION ALGORITHMS—I 
 
A SWEEP-BASED DOMAIN DECOMPOSITION AND TASK SCHEDULE FOR DISCRETE 
ORDINATES TRANSPORT .......................................................................................................................................... 2089

Troy L. Becker 
 

SN TRANSPORT ON GPUS WITH PARTISN ............................................................................................................ 2107
Randal S. Baker, R. Joseph Zerr, Daniel J. Magee 

 

MITIGATION OF COMMUNICATION LATENCY BASED SLOWDOWNS IN THE PIDOTS 
MASSIVELY PARALLEL SN TRANSPORT CODE .................................................................................................. 2118

Raffi Yessayan, Yousry Y. Azmy , Joe Zerr , Sebastian Schunert 
 

PORTING TETON, A DISCRETE-ORDINATES THERMAL RADIATIVE TRANSFER CODE, TO 
SIERRA ............................................................................................................................................................................ 2128

P. Nowak, A. Black, S. Rennich, D. Appelhans, R. Chen, T. Haut, P. Maginot, T. Bailey, P. Brown, A. Kunen, J. 
Loffeld, B. Tagani 

 

ADDING A THIRD LEVEL OF PARALLELISM TO OPENMOC, AN OPEN SOURCE 
DETERMINISTIC NEUTRON TRANSPORT SOLVER ........................................................................................... 2138

Guillaume Giudicelli , Wenbin Wu , Colin Josey , Kord Smith, Benoit Forget 
 

APPROACHES TO LOAD BALANCING MASSIVELY PARALLEL TRANSPORT SWEEPS ON 
UNSTRUCTURED GRIDS ............................................................................................................................................ 2150

Tarek Habib Ghaddar, Jean C. Ragusa, Marvin L. Adams 
 

STATUS OF LLNL MONTE CARLO TRANSPORT CODES ON SIERRA GPUS ................................................ 2160
M. S. McKinley, R. Bleile, P. S. Brantley, S. Dawson, M. O’Brien, M. Pozulp, D. Richards 

 
VOLUME 4 

 
HYBRID MONTE CARLO/DETERMINISTIC METHODS 
 
DEVELOPMENT AND TEST OF A HYBRID PROBABILISTIC-DETERMINISTIC 
FRAMEWORK BASED ON THE INTERFACE CURRENT METHOD ................................................................. 2166

H. Yi, C. Demaziere, P. Vinai , J. Leppänen 
 

BEAM CALCULATION METHOD FOR A NEUTRON CAMERA ......................................................................... 2178
U. Steinitz, A. Krakovich, I. Neder 

 

PREDICTING MONTE CARLO TALLY VARIANCE AND CALCULATION TIME WHEN 
USING FORCED-FLIGHT VARIANCE REDUCTION—THEORY........................................................................ 2189

Joel A. Kulesza, Clell J. Solomon , Brian C. Kiedrowski 
 

PREDICTING MONTE CARLO TALLY VARIANCE AND CALCULATION TIME WHEN 
USING FORCED-FLIGHT VARIANCE REDUCTION—VERIFICATION ........................................................... 2201

Joel A. Kulesza, Clell J. Solomon , Brian C. Kiedrowski 
 

COMPUTING ALPHA EIGENVALUES USING THE FISSION MATRIX ............................................................ 2213
Colin Josey, Forrest B. Brown 

 

VERIFICATION OF THE FISSION MATRIX DECOMPOSITION METHOD AGAINST TWO 
AXIALLY HETEROGENEOUS PROBLEMS ............................................................................................................ 2220

S. Terlizzi, D. Kotlyar 
 



RAY EFFECTS MITIGATION THROUGH MONTE CARLO COUPLING FOR DETECTOR 
PROBLEMS..................................................................................................................................................................... 2228

Nicholas F. Herring , Raffi A. Yessayan , Kyle A. Beyer, Robert J. Fonti, Evan S. Gonzalez, Evan C. Leppink, 
Blake D. Rucinski , Sebastian Schunert , Yousry Y. Azmy , Brian C. Kiedrowski 

 
MULTIPHYSICS COUPLING METHODS AND APPROACHES—III 
 
X-CMFD: A ROBUST ITERATION SCHEME FOR CMFD-BASED ACCELERATION OF 
NEUTRON TRANSPORT PROBLEMS WITH NONLINEAR FEEDBACK .......................................................... 2238

Qicang Shen, Nicholas Adamowicz, Brendan Kochunas, Edward Larsen 
 

RELATIONSHIP BETWEEN RELAXATION AND PARTIAL CONVERGENCE OF NONLINEAR 
DIFFUSION ACCELERATION FOR PROBLEMS WITH FEEDBACK ................................................................ 2248

Qicang Shen, Nicholas Adamowicz, Brendan Kochunas 
 

CHALLENGING TEST PROBLEMS FOR COUPLED TRANSIENT SIMULATIONS OF 
PRESSURIZED HEAVY WATER REACTORS ......................................................................................................... 2258

A. Trottiern, N. Aydemir, M. Krause, M. Dahmani, D. Serghiuta 
 

NOBLE METAL MASS TRANSPORT MODEL FOR MOLTEN SALT REACTOR ANALYSIS IN 
VERA-CS ......................................................................................................................................................................... 2268

Samuel A. Walker , Zack Zachary Taylor , Robert Salko, Benjamin Collins , Wei Ji 
 

A PROJECTIVE METHOD FOR SOLVING THE SINGLE-GROUP SPACE-TIME NEUTRON 
KINETICS EQUATIONS WITH PRECURSOR ADVECTION ................................................................................ 2278

Aaron J. Reynolds, Todd S. Palmer 
 

A THREE TEMPERATURE, MULTI-DIMENSIONAL, MULTI-FREQUENCY, NONLINEARLY 
COUPLED THERMAL RADIATION TRANSPORT SOLVER................................................................................ 2286

Hans Hammer, HyeongKae Park, Luis Chacon 
 

VERIFICATION & VALIDATION OF MCS MULTI-PHYSICS ANALYSIS CAPABILITY FOR 
OPR-1000 MULTI-CYCLE OPERATION ................................................................................................................... 2296

Vutheam Dos, Hyunsuk Lee, Jiwon Choe, Matthieu Lemaire , Ho Cheol Shin, Hwan Soo Lee , Deokjung Lee 

 
DETERMINISTIC AND STOCHASTIC METHODS FOR SENSITIVITY ANALYSIS—III 
 
SAFETY PARAMETERS UNCERTAINTY AND SENSITIVITY ANALYSIS FOR HIGH FLUX 
REACTOR AT INSTITUT LAUE LANGEVIN........................................................................................................... 2306

D. Portinari , M. Aufiero , Y. Calzavara , A. Cammi, S. Lorenzi , A. Bidaud 
 

DEVELOPMENT AND VERIFICATION OF PERTURBATIVE METHODS IN THE APOLLO3® 
CODE: SENSITIVITY ANALYSIS AND UNCERTAINTY QUANTIFICATION APPLIED TO 
PRESSURIZED-WATER AND SODIUM FAST REACTORS .................................................................................. 2316

Pascal Archier, Ansar Calloo, Giorgio Valocchi, Bastien Faure, Jean-Marc Palau 
 

GEOMETRIC UNCERTAINTY QUANTIFICATION AND ROBUST DESIGN FOR 2D 
SATELLITE SHIELDING ............................................................................................................................................. 2326

Shawn D. Pautz, Brian M. Adams, Don E. Bruss 
 

SECOND DERIVATIVE OF AN (α,n) NEUTRON SOURCE WITH RESPECT TO CONSTITUENT 
ISOTOPE DENSITIES ................................................................................................................................................... 2335

Jeffrey A. Favorite 
 

NUCLEAR DATA UNCERTAINTY QUANTIFICATION IN MOLTEN SALT REACTORS WITH 
XGPT ................................................................................................................................................................................ 2348

Nicolò Abrate , Manuele Aufiero , Sandra Dulla , Luca Fiorito 
 

EMBEDDED MONTE CARLO NEUTRON RANDOM WALK AND UNCERTAINTY IN 
NUCLEAR CROSS SECTIONS .................................................................................................................................... 2358

Pablo Ducru, Jingang Liang , Vladimir Sobes , Abdulla Alhajri, Isaac Meyer, Benoit Forget, Kord Smith 
 

SCALE/SAMPLER SENSITIVITY INDICES ............................................................................................................. 2371
F. Bostelmann, D. Wiarda, W. A. Wieselquist, B. T. Rearden 

 
ADVANCES IN REACTOR ANALYSES METHODS—V 
 
CONVERGENCE LIMITS IN PERTURBATION THEORY .................................................................................... 2381

Nicolò Abrate, Sandra Dulla, Piero Ravetto , Giovanni Bruna 
 

MULTIGRID ALGORITHMS WITH PROJECTION AND PROLONGATION OVER ELEMENTS 
OF THE PHASE SPACE FOR K-EIGENVALUE TRANSPORT PROBLEMS ...................................................... 2391

Luke R. Cornejo, Dmitriy Y. Anistratov 
 



REVISITING MINI-MAX POLYNOMIAL APPROXIMATION METHOD FOR NUCLEAR FUEL 
DEPLETION CALCULATION ..................................................................................................................................... 2401

Go Chiba , Yasunori Ohoka, Kento Yamamoto, Hiroaki Nagano 
 

A LINEAR DIFFUSION-ACCELERATION METHOD FOR k-EIGENVALUE TRANSPORT ........................... 2411
Anthony P. Barbu, Marvin L. Adams 

 

DERIVATION OF MULTIGROUP DIFFUSION COEFFICIENTS TO PRESERVE MOMENTS OF 
NEUTRON MIGRATION .............................................................................................................................................. 2422

Eshed Magali, Edward Larsen 
 

CONTINUOUS ENERGY COMET SOLUTION TO ADVANCED BURNER TEST REACTOR 
BENCHMARK PROBLEM ........................................................................................................................................... 2433

Dingkang Zhang, Farzad Rahnema 
 

GENERALIZED EQUIVALENCE THEORY USED WITH LINEAR SOURCES IN THE METHOD 
OF CHARACTERISTICS FOR NEUTRON TRANSPORT....................................................................................... 2443

Guillaume Giudicelli, Kord Smith, Benoit Forget 

 
REDUCED-ORDER MODELING IN NUCLEAR SCIENCE AND ENGINEERING APPLICATIONS-I
 
POD-GALERKIN REDUCED ORDER MODEL OF THE BOUSSINESQ APPROXIMATION FOR 
BUOYANCY-DRIVEN ENCLOSED FLOWS ............................................................................................................. 2452

K. Star , G. Stabile , S. Georgaka , F. Belloni , G. Rozza,  J. Degroote 
 

APPLICATION OF REDUCED ORDER MODEL FOR UNCERTAINTY QUANTIFICATION OF 
PWR LOCA ANALYSIS ................................................................................................................................................ 2462

Ikuo Kinoshita 
 

DYNAMIC MODE DECOMPOSITION FOR SUBCRITICAL METAL SYSTEMS .............................................. 2471
Zachary K. Hardy, Jim E. Morel , Cory Ahrens 

 

MODEL ORDER REDUCTION FOR SN RADIATION TRANSPORT .................................................................... 2481
Patrick A. Behne, Jean C. Ragusa, Jim E. Morel 

 

REDUCED ORDER MODELING OF THE TWIGL PROBLEM USING PROPER GENERALIZED 
DECOMPOSITION ........................................................................................................................................................ 2491

Anthony L. Alberti, Todd S. Palmer 
 

INVESTIGATIVE STUDY ON IMPACT OF MODELING UNCERTAINTIES IN UNCERTAINTY 
QUANTIFICATION OF NEUTRONICS CORE SIMULATION .............................................................................. 2505

Dongli Huang, Hany S. Abdel-Khalik 
 

PROPER GENERALIZED DECOMPOSITION OF MULTIGROUP NEUTRON DIFFUSION 
WITH SEPARATED SPACE-ENERGY REPRESENTATION ................................................................................. 2512

Zachary M. Prince, Jean C. Ragusa 

 
ADVANCED TRANSPORT SOLUTION ALGORITHMS—II 
 
MEMORY FOOTPRINT REDUCTION OF A MULTI-GROUP DPN TRANSPORT OPERATOR 
FOR 3D MOC ACCELERATION ................................................................................................................................. 2522

D. Sciannandrone , L. Graziano , S. Santandrea 
 

PERFORMANCE OF PARALLEL APPROXIMATE IDEAL RESTRICTION MULTIGRID FOR 
TRANSPORT APPLICATIONS.................................................................................................................................... 2532

Joshua Hanophy, Jim E. Morel, Ben Southworth, Tom Manteuffel , Ruipeng Li 
 

IMPACT OF LOAD BALANCING ON PARALLEL PERFORMANCE WITH HAAR WAVELETS 
ANGULAR ADAPTIVITY ............................................................................................................................................. 2542

Ioannis Nikiteas, Steven Dargaville, Christopher C. Pain , Paul N. Smith, Richard P. Smedley-Stevenson 
 

AN EVENT-BASED ALGORITHM FOR RANDOM RAY NEUTRAL PARTICLE TRANSPORT 
ON GPUS ......................................................................................................................................................................... 2552

John R. Tramm, Andrew R. Siegel, Paul K. Romano 
 

DEVELOPING A MINI-APP FOR EXPLORING ALGORITHMS FOR UNSTRUCTURED MESH 
DETERMINISTIC DISCRETE ORDINATES TRANSPORT ON MANY-CORE ARCHITECTURES ............... 2564

Tom Deakin, Simon McIntosh-Smith , Justin Lovegrove, Richard P. Smedley-Stevenson, Andrew Hagues 
 

VEXS, AN OPEN PLATFORM FOR THE STUDY OF CONTINUOUS-ENERGY CROSS-
SECTION LOOKUP ALGORITHMS ON GPU'S ....................................................................................................... 2575

Forrest Shriver , Seyong Lee, Steven Hamilton , Justin Watson , Jeffrey Vetter 
 

PORTING 3D DISCRETE ORDINATES SWEEP ALGORITHM IN ARDRA TO CUDA .................................... 2585
A. Kunen, J. Loffeld, A. Black, R. Chen, P. Nowak, T. Haut, T. Bailey, P. Brown, S. Rennich, P. Maginot, B. Tagani 

 



REACTOR PHYSICS VALIDATION WITH REALISTIC CORE BENCHMARKS 
 
VALIDATION OF APOLLO2-A AGAINST SERPENT2 ON BWR LATTICES..................................................... 2599

Alexander Bennett, Nicolas Martin, Martin Schneider 
 

MULTI-CYCLE DEPLETION WITH THE GRS CORE SIMULATOR KMACS: BEAVRS 
CYCLES 1 AND 2 ........................................................................................................................................................... 2609

Matias Zilly, Jeremy Bousquet 
 

SPERT III E-CORE CRITICAL EXPERIMENT BENCHMARKS CALCULATION WITH NECP-X 
AND KENO-VI ................................................................................................................................................................ 2619

Chen Zhao , Qicang Shen , Zhouyu Liu, Lu Cao , Thomas Downar , Liangzhi Cao 
 

DETAILED NEUTRONIC MODELLING OF THE CROCUS RESEARCH REACTOR USING 
APOLLO3® TRANSPORT CODE................................................................................................................................ 2628

Igor Zmijarevic , Mereke Tontayeva , Daniele Tomatis, Zarko Stankovski 
 

TOWARDS THE VALIDATION OF NEUTRON NOISE SIMULATORS: QUALIFICATION OF 
DATA ACQUISITION SYSTEMS ................................................................................................................................ 2638

A. Rais, V. Lamirand, O. Pakari, A. Laureau, J. Pohlus, C. Pohl, S. Hübner, M. Hursin, C. Demazière, A. Pautz 
 

IMPLEMENTATION OF DYNAMIC CONTROL ROD REACTIVITY MEASUREMENT 
METHOD TO STREAM/RAST-K 2.0 .......................................................................................................................... 2648

Eun Jeong , Eunki Lee, Ho Cheol Shin , Deokjung Lee 
 

SERPENT VALIDATION USING GIACINT FACILITY EXPERIMENTAL DATA FROM A 
CONTROL ROD INSERTION TRANSIENT .............................................................................................................. 2657

A. Talamo, Y. Gohar , V. Valtavirta, J. Leppänen , S. Sikorin, S. Mandzik, S. Polazau, T. Hryharovich 

 
VALIDATION AND REGULATORY ACCEPTANCE OF MULTIPHYSICS SIMULATIONS 
 
3-D MODELLING OF A SUPERPHÉNIX BENCHMARK WITH SERPENT AND PARCS FOR 
COUPLED SIMULATION WITH PARCS/ATHLET ................................................................................................. 2664

R. Henry, A. Seubert 
 

BEAVRS BENCHMARK ANALYSIS BY DECART STANDALONE AND DECART/MATRA 
MULTI-PHYSICS CODE COUPLING CALCULATIONS........................................................................................ 2674

Ho Jin Park, Seong Jin Kim, Hyuk Kwon, Jin Young Cho 
 

AN ADVANCED EXPERIMENTAL VALIDATION METHODOLOGY OF MULTIPHYSICS 
CALCULATION TOOLS ON CABRI TRANSIENTS ................................................................................................ 2684

J.-M. Labit, N. Marie, J.-P. Hudelot , E. Merle 
 

MEASUREMENT OF THE GAS VELOCITY IN A WATER-AIR MIXTURE IN CROCUS BY 
NEUTRON NOISE TECHNIQUE................................................................................................................................. 2696

Mathieu Hursin , Oskari Pakari , Gregory Perret , Pavel Frajtag, Vincent Lamirand , Imre Pázsit, Victor Dykin , 
Gabor Por , Henrik Nylen , Andreas Pautz 

 

BAYESIAN CALIBRATION OF CROSS-SECTIONS USING PLANT OPERATING DATA .............................. 2704
Bassam A. Khuwaileh, Paul J. Turinsky 

 
UNCERTAINTY QUANTIFICATION IN MULTIPHYSICS SIMULATIONS 
 
UNCERTAINTY ANALYSIS METHODOLOGY FOR MULTI-PHYSICS COUPLED ROD 
EJECTION ACCIDENT................................................................................................................................................. 2716

G.-K. Delipei , J. Garnier , J.-C. Le Pallec, B. Normand 
 

COMPARATIVE ANALYSIS OF SOLUTIONS OF NEUTRONICS EXERCISES OF THE LWR 
UAM BENCHMARK ...................................................................................................................................................... 2726

J. Hou, C. Maras, C. Gozum, M. Avramova, K. Ivanov 
 

CHARACTERIZATION OF SPENT PWR FUEL FOR DECAY HEAT, NEUTRON AND GAMMA-
RAY EMISSION: CODE COMPARISON ................................................................................................................... 2736

Gašper Žerovnik , Klemen Ambrožic, Dušan Calic , Luca Fiorito, Kevin Govers, Augusto Hernandez Solis), Bor 
Kos, Marjan Kromar , Peter Schillebeeckx , Alexey Stankovskiy 

 

UNCERTAINTY QUANTIFICATION OF LWR-PROTEUS PHASE II EXPERIMENTS USING 
CASMO-5 ......................................................................................................................................................................... 2746

Mathieu Hursin , Jinsu Park, Wonkyeong Kim , Daniel Siefman , Gregory Perret, Alexander Vasiliev, Dimitri 
Rochman, Andreas Pautz, Hakim Ferroukhi  , Deokjung Lee 

 

IMPACT OF SPATIAL COUPLING SCHEMES AND PERTURBATION OPTIONS ON 
UNCERTAINTY QUANTIFICATION OF PWR CORE SIMULATION ................................................................. 2755

Kaiyue Zeng, Jason Hou, Kostadin Ivanov 
 



IMPACT OF IMPLICIT EFFECTS ON UNCERTAINTIES IN SPERT-III ROD EJECTION 
ACCIDENT EXPERIMENTS ........................................................................................................................................ 2765

A. Dokhane, M. Hursin, A. Vasiliev, H. Ferroukhi , G. Grandi 
 

UNCERTAINTY QUANTIFICATION OF MODEL-FORM AND PREDICTIVE UNCERTAINTIES 
IN NUCLEAR CODES USING BAYESIAN FRAMEWORK .................................................................................... 2775

Majdi I. Radaideh, Katarzyna Borowiec, Tomasz Kozlowski 

 
ADVANCES IN REACTOR ANALYSES METHODS—VI 
 
NATIVE MOOSE MESHING CAPABILITY FOR LIGHT WATER REACTOR ANALYSIS ............................. 2785

Jieun Lee , Sebastian Schunert, Derek Gaston, Yaqi Wang, Javier Ortensi, Mark DeHart , Yassin A. Hassan 
 

A METAHEURISTIC OPTIMIZATION TOOL FOR HIGH FLUX ISOTOPE REACTOR LOW-
ENRICHED URANIUM DESIGN ................................................................................................................................. 2795

I. Variansyah, B. R. Betzler, D. Chandler, G. Ilas, W. R. Martin 
 

IMPLEMENTATION OF DEPLETION ARCHITECTURE IN THE MAMMOTH REACTOR 
PHYSICS APPLICATION ............................................................................................................................................. 2806

Olin Calvin , Javier Ortensi, Sebastian Schunert, Yaqi Wang, Mark DeHart, Sedat Goluoglu 
 

PERFORMANCE IMPROVEMENTS TO THE 2D/1D SUBPLANE METHOD IN MPACT ................................ 2816
Shane Stimpson, Aaron Marc Graham, Benjamin Collins 

 

SUBGRID TREATMENT OF SPACER GRIDS IN THE 2D/1D SUBPLANE APPROACH .................................. 2826
Shane G. Stimpson, Aaron Marc Graham, Benjamin Collins 

 

APPLICATION OF THE METHOD OF MANUFACTURED SOLUTIONS TO THE C5G7 
PROBLEM TO VERIFY A TWO-DIMENSIONAL MULTI-GROUP NEUTRON TRANSPORT 
SOLVER........................................................................................................................................................................... 2836

Jipu Wang, William Martin , Benjamin Collins 
 

VERIFICATION OF THE ENDF/B-VII.1 AND VIII.0 AMPX 1597-GROUP LIBRARIES FOR 
ADVANCED REACTOR ANALYSIS........................................................................................................................... 2846

Kang Seog Kim, Friederike Bostelmann, Andrew M. Holcomb, Germina Ilas, William A. Wieselquist 

 
ADVANCED METHODS IN MATERIALS AND MATERIAL CONTROL 
 
BÖHNEL MULTIPLICITY FORMULAE BEYOND THE POINT MODEL........................................................... 2856

Imre Pázsit , Lénárd Pál, Andreas Enqvist 
 

MULTIPLICITY COUNTING USING THE TWO- AND THREE POINT STATISTICS OF 
FISSION CHAMBER SIGNALS—THEORY AND EXPERIMENTAL DEMONSTRATION............................... 2866

L. Nagy, I. Pázsit , L. Pál , G. Klujber, M. Szieberth 
 

NEUTRON-INDUCED DAMAGE SIMULATIONS: NOVEL NUCLEAR DATA FORMS AND 
METRICS FOR MATERIAL SCIENCES.................................................................................................................... 2876

Jean-Christophe Sublet , Mark Gilbert 
 

EFFICIENT SURROGATE FOR LOW ENERGY DAMAGE EFFECTS IN POLYATOMIC 
MATERIALS ................................................................................................................................................................... 2885

Sebastian Schunert, Daniel Schwen, Daniel J. Vanwasshenova 
 

 
 

 
 

 
 

 
 

Author Index 




