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Hongbin Zhang, Ronaldo H. Szilard, Paul Bayless, Ling Zou, Haihua Zhao (INL)

GPASS—A Code for Design and Analysis of Power Plant Control and Protection Systems
Richard B. Vilim, Taeseung Lee, Stefano Passerini (ANL)

Modeling and Simulation of an Operational VVER-1000 Benchmark with NESTLE
N. P. Luciano, P. E. Collins, G. I. Maldonado (Univ of Tennessee), |I. Gauld (ORNL)

Porous Media Thermal Hydraulics
Cochairs: Shripad T. Revankar (Purdue Univ), Michael Laufer (Univ of California, Berkeley)

Particle Morphology Effect on Frictional Pressure Drops of Single-Phase Water/ZAir in the
Single-Size Particle Beds for Ex-Vessel Coolability

Jin Ho Park, Mooneon Lee, Eunho Kim, Hyun Sun Park (POSTECH)

Three-Dimensional Analysis on the Coolability of Inhomogeneous Debris Bed with the
Code MEWA 3D

Ana Hartmann, Michael Buck, Jorg Starflinger (Univ of Stuttgart)

Effect of Particle Shape on Pressure Gradients of Water/Air Two-Phase Flow in the
Particulate Beds for Ex-Vessel Coolability

Jin Ho Park, Mooneon Lee, Eunho Kim, Hyun Sun Park (POSTECH)

Study on Single Phase Flow and Convection Heat Transfer in Porous Medium with
Internal Heat Source

Dawei Zhao, Zhen Zhang, Xiao Yan, Zejun Xiao (Nuclear Power Inst of China)

Advanced Materials Technologies
Cochairs: Kurt Edsinger (EPRI), Kumar Sridharan (Univ of Wisconsin, Madison)

Characterization of SiC-SiC Composites for Application in Current and Advanced Reactors

J. Kabel, M. Balooch, D. Frazer (Univ of California, Berkeley), C. Deck (General Atomics), T.
Koyanagi, K. Terrani (ORNL), P. Hosemann (Univ of California, Berkeley)

Investigation of Tailored SiC/SiC Composites for Sodium-Cooled Fast Reactors
J. Braun, C. Sauder, F. Balbaud-Célérier, F. Rouillard, C. Guéneau (CEA)

Effect of Shot Peening on Oxidation Resistance of Austenitic Alloys in Supercritical Water
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Conditions

Sami Penttil, Aki Toivonen, Pertti Auerkari, Jarkko Metsajoki (VTT Technical Research Centre of
Finland Ltd.)

Adaption of Crack Growth Detection Techniques to U.S. Material Test Reactors

A. Joseph Palmer, Sebastien P. Teysseyre, Kurt L. Davis (INL), Gordon Kohse, Yakov Ostrovsky,
David M. Carpenter (MIT), Joy L. Rempe (Rempe & Assoc)

Development of an Integrated Kinetic Model for Quantitative Predictions of Corrosion
Rates and Irradiation Induced Hardening in Zr-Alloy Clad

Asghar Aryanfar, Jaime Marian (UCLA)

Tuesday, April 19, 2016, 3:00 pm

Advanced Reactor Economics
Cochairs: Andrew G. Sowder (EPRI), Charles Forsberg (MIT)

Total Capital Investment Cost Evaluation of SMR Modular Construction Designs

Giovanni Maronati, Bojan Petrovic, James W. Banner, Chelsea C. White 11l (Georgia Tech),
Matthew H. Kelley, Jurie van Wyk (Westinghouse), James W. Banner (Georgia Tech)

A Model for Assessing FHR Fuel Fabrication and Fuel Cycle Cost
Christopher Kingsbury, Bojan Petrovic (Georgia Tech)

Reactor Capital Costs Breakdown and Statistical Analysis of Historical U.S. Construction
Costs

F. Ganda (ANL), J. Hansen (INL), T. K. Kim, T. A. Taiwo (ANL), R. Wigeland (INL)

Expanding the Concept of Flexibility for Evaluating Advanced Nuclear Energy Systems as
Future Commercial Options

Andrew Sowder (EPRI), Bethany Burkhardt, Steve Krahn (Vanderbilt Univ), Nick Irvin (Southern
Company Services)

LWR Severe Accidents—I11
Cochairs: Mirco Karl Grosse (KIT), Jean Barbaud (EdF)

A Corium Research Platform for the Resolution of Severe Accident Issues
Jin Ho Song, Hwan Yeol Kim, Seong Wan Hong (KAERI)

Preliminary Investigations of Vortex Based Ex-Containment Safety System for Severe
Accident Management at NPPs

Sana Ullah, Man-Sung Yim, Jinsoo Park, Hyung Jin Sung (KAIST)

Development of a Computational Model for Severe Accident Simulation in Next
Generation PWRs

Dong H. Kim, Jun H. Bae (KAERI), Raf M. Podowski, Michael Z. Podowski (Podowski Eng
Consulting)

Development of Radiological Consequence Assessment and Prognosis Tool for
Emergency Response to Nuclear Accidents in Northeast Asia
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Juyoul Kim, Seunghee Lee, Juyub Kim, Sukhoon Kim, Taebin Yoon (FNC Technol), Li-Chi CIliff Po
(Micro-Simulation Technology)

AR Simulation Uncertainty Quantification
Cochairs: Thomas H. Fanning (ANL), Fabrice Fouet (IRSN)

Lessons Learned for Nuclear Safety Studies from the Quantification of Input Parameters 1005
Uncertainties Applied to CATHARE Thermal-Hydraulics Code within the Premium Benchmark

Fabrice Fouet, Pierre Probst (IRSN)

Uncertainty Quantification of Physical Models and Extrapolation of Uncertainties during 1015
LBLOCA

Deog Yeon Oh, Kwang Won Seul, Young Seok Bang, Tae Suk Hwang (KINS)

Uncertainty Quantification in Advanced Reactors: The Coupling of SAS4A/SASSYS-1 1023
with RAVEN and Dakota

Acacia J. Brunett, Thomas H. Fanning (ANL)

AR Fluid/Structures Response
Cochairs: Michael Laufer (Univ of California, Berkeley), Christian H. Latge (CEA)

Flow-Induced Vibration Evaluation of Primary Hot-Leg Piping in Advanced Loop-Type 1029
Sodium-Cooled Fast Reactor for Demonstration

Hidemasa Yamano (JAEA), Yang Xu (Mitsubishi FBR Systems, Inc.), Hiromi Sago, Kazuo Hirota,

Takeo Baba (Mitsubishi Heavy Industries, Ltd.)

Study on Reduction of Vertical Seismic Response for Sodium-Cooled Fast Reactor 1039
Building
Tomohiko Yamamoto, Nobuchika Kawasaki, Nobuyuki Ishikawa, Yoshitaka Chikazawa (JAEA),
Tsuyoshi Fukasawa, Shigeki Okamura (Mitsubishi FBR Systems, Inc.), Takahiro Somaki (Obayashi
Cooperation)

Fuel Cycle Modeling
Cochairs: Jeffrey Powers (ORNL), Bo Feng (ANL)

The Impact of Reactor Model Simplification for Fuel Evolution: A Bias Quantification for 1045
Fuel Cycle Dynamic Simulations

Alice Somaini, Sylvain David, Xavier Doligez, Abdoul-Aziz Zakari-Issoufou (IPN Orsay), Adrien
Bidaud, Nicholas Cappelan, Olivier Meplan, Alexis Nuttin, Pierre Prevot (LPSC), Funny Courtin,
Baptiste Leniau, Baptiste Mouginot, Nicolas Thiolliere (Subatech)

Review of Four Decades Dedicated to Spent Fuel Analyses in France: An Incomparable 1054
Database Built for Codes Validation

Stephane Cathalau, Jean-Francois Lebrat, Laurence San Felice, Benedicte Roque (CEA), Matthieu
Guillo (EdF), Pierre-Marie Demy (AREVA)

Verification of the Depletion Calculation Scheme of an Highly Heterogenous PWR Core 1062
Design
S. Mengelle, S. Douce, F. Damian (CEA)

SFR Minor Actinide Bearing Blanket Fine Characterization Using Monte-Carlo 1072
Laurent Buiron, Bruno Fontaine (CEA)



TH Code Advances—II
Cochairs: Igor A. Bolotnov (NCSU), Piyush Sabharwall (INL)

An Analytical Methodology to Evaluate Thermal-Hydraulic Performance of Compact Heat
Exchangers, Accounting for Heat Loss

Su-Jong Yoon (INL), Kevin Wegman (Ohio State), James E. O’Brien, Piyush Sabharwall (INL),
Xiaodong Sun (Ohio State)

Preliminary Analysis of Flow Maldistribution in ASTRID Sodium-Gas Heat Exchanger
C. Galati, X. Jeanningros, L. Cachon (CEA), L. Prat, Ch. Gourdon (IENSIACET)

Computer Modeling and Experimental Validation for Coiled-Tube Gas Heaters
Andrew Greenop, Per F. Peterson (Univ of California, Berkeley)

Development of Simulation Tools at EDF/SEPTEN
David Pialla, Simon Roberts, Benjamin Henssien (EdF)

Instrumentation
Cochairs: Vivek Agarwal (INL), Donald Grove (Excelsior College)

Ex-Core Detector Response Evaluation of Kori 1 Reactor using MCNP6 Adjoint
Calculation

Yougi Zheng (Xi’an Jiaotong Univ/UNIST), Deokjung Lee, Peng Zhang (UNIST),Eunki Lee, Ho-
Cheol Shin (KHNP)

Optimization of Boron Meter Model

Chidong Kong, Hyunsuk Lee (UNIST), Si Hwan Kim, Seakjean Lyou (Users Inc.), Deokjung Lee
(UNIST)

Electrical Calculation Code RELECS in CSS “VEB” for NPP Designs

Evgeny P. Obraztcov, Andrey N. Belikov (JSC ATOMPROEKT), Nikolay N. Menshikov, Evgeny N.
Popkov (St. Petersburg Polytechnic Univ)

Self-Powered Wireless Sensor Node Power Modeling Based on IEEE 802.11
Communication Protocol

Vivek Agarwal (INL), Raymond A. DeCarlo, Lefteri H. Tsoukalas (Purdue Univ)

Seismic Safety
Cochairs: Richard S. Denning (Ohio State), Matthew R. Denman (SNL)

Assessing the Conservatism of the Separation of Variables Approach to Seismic
Probabilistic Risk Assessment

Jieun Hur, Askin Guler, Halil Sezen, Tunc Aldemir (Ohio State), Richard Denning (Consultant)

A Dynamic Treatment of Common Cause Failure in Seismic Events

Askin Guler, Jieun Hur, Zachary Jankovsky, Halil Sezen, Tunc Aldemir (Ohio State), Richard
Denning (Consultant)

Computational Simulation of Dynamic Response and Failure of Structures in Seismic
Events
Salome Uwizerimana, Metin Kose, Jieun Hur, Halil Sezen (Ohio State), Richard Denning
(Consultant), Tunc Aldemir (Ohio State)
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1101
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1126
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Tuesday, April 19, 2016, 4:20 pm

PRA
Cochairs: Matthew R. Denman (SNL), Richard S. Denning (Ohio State)

Loss of Coolant Accident Analysis with Consideration of Aging Effects 1178
A. Guler, T. Aldemir (Ohio State), R. Denning (Consultant)

Recent Research Activities using NSRR on Safety Related Issues 1183
Yutaka Udagawa, Tomoyuki Sugiyama, Masaki Amaya (JAEA)

Improved Sampling Algorithms in the Risk-Informed Safety Applications 1190
D. Mandelli, A. Alfonsi, C. Smith, C. Rabiti, J. Cogliati (INL)

An Evaluation Method of Impact Load from Waterborn Debris 1200

Gaku Nakamura, Yukihiko Okuda, Hiroaki Kawabata, Masakazu Jimbo (Toshiba), Hiroshi Niwa
(Toshiba Nuclear Engineering Services Corp.)

LWR Severe Accidents—IV
Cochairs: Micro Karl Grosse (KIT), Jean Barbaud (EdF)

Development of Correlation of Critical Heat Flux Measurement during In-Vessel 1207
Retention

Kazuyoshi Aoki, Chikako Iwaki, Hisaki Sato, Yasunobu Fujiki (Toshiba), Daisuke Kanamori (The
Kansai Electric Power Co., Inc)

Vessel Failure Models and Timing using MAAPS5 for CPR1000 1212

Zichen Zhao (City Univ of Hong Kong), Min Lee (National Tsing Hua Univ), Ting-Hsuan Chen (Univ
of Hong Kong/National Ting Hua Univ, John Kin Lim Ho, Ching-Chang Chieng (City Univ of Hong
Kong)

Ex-Vessel Debris Bed Formation and Coolability—Challenges and Chances for Severe 1217
Accident Mitigation

M. Buck, G. Pohlner (Univ of Stuttgart)

AR Passive Safety
Cochairs: Florent Heidet (ANL), Richard B. Vilim (ANL)

Definition of a Robust Supervisory Control Scheme for Sodium-Cooled Fast Reactors 1227
R. Ponciroli, S. Passerini, R. B. Vilim (ANL)

The Use of a Passive Endothermic Reactor Cooling System for LWR Emergency Cooling 1236

Joel Johnson, Aaron Bush, Nicholas Lewis, Benjamin Olvera, Trevor Lillywhite, Mike Malm, Abner
Apsley, Matthew J. Memmott (Brigham Young Univ)

Novel Passive Safety Devices for a Sodium-Cooled Fast Reactor: FAST and SAFE 1244
Chihyung Kim, In Hyung Kim, Donny Hartanto, Yonghee Kim (KAIST)

New Reactor Cavity Cooling System with a Novel Shape and Passive Safety Features 1250



Kuniyoshi Takamatsu (JAEA), Tatsuya Matsumoto, Koji Morita (Kyushu Univ)

Liguid Metal/Molten Salt TH—I
Cochairs: Mark H. Anderson (Univ of Wisconsin, Madison), Richard B. Vilim (ANL)

Thermo-Hydraulic Investigation of a Vertical Rectangular Duct with Liquid Metal Flow
by Means of System Code and CFD Code Predictions

Wadim Jaeger, Florian Trimborn, Wolfgang Hering, Balazs Pritz, Martin Gabi (KIT)

Dynamical System Scaling of Integral Natural Circulation Experiments for Fluoride-Salt
Cooled Reactors

A. J. Novak, N. Zweibaum, J. Anderson, P. F. Peterson (Univ of California,Berkeley)

Experimental and Computational Study of Fluoride Salt Mixture Solidification

Louis J. Chapdelaine, Kazi K. Ahmed, Mohammed A. Dbai, Raluca O. Scarlat (Univ of Wisconsin,

Madison)

Literature Survey and Overview of the University of Wisconsin Molten Salt Flow Loop
K. Britsch, M. Anderson, T. Chrobak, K. Sridharan (Univ of Wisconsin, Madison)

Experimental Activities at KALLA on Heavy-Liquid Metal Heat Transfer for Fast Reactors
Th. Wetzel, M. Daubner, F. Fellmoser, K. Litfin, L. Marocco, J. Pacio (KIT)

Advanced Reactor Power Conversion
Cochairs: Anton Moisseytsev (ANL), Harry Andreades (Univ of California, Berkeley)

Status of Studies on ASTRID Gas Power Conversion System Option

David Plancqg, Guy Laffont, Lionel Cachon, Olivier Gastaldi (CEA), Johann Quenaut (GE Power),
Dan Roberson (Rolls-Royce)

Transient Load Following and Control Analysis of Advanced S-CO, Power Conversion

with Dry Air Cooling
Anton Moisseytsev, James J. Sienicki (ANL)

Dynamic Stability of the S-CO2 Energy Conversion Cycle as Affected by Sensor Response
Time
Richard B. Vilim, Alexander Heifetz (ANL)

TH Code Advances—Il11
Cochairs: Koroush Shirvan (MIT), Jake Yang (GE-H)

Dryout Power Characteristics of an Advanced CANDU Fuel Bundle
J. H. Park, Y. M. Song (KAERI)

Investigation on the Thermal-Hydraulic Characteristic and Mixing Effect of Pressurized
Thermal Shock for a T-Junction Piping System

Chih-Yu Chang, Chih-Hung Lin, Yuh-Ming Ferng (National Tsing Hua Univ)

Input Model Improvements to Better Represent a CANDU Reactor

Roxana-Mihaela Nistor-Vlad (Politehnica Univ of Bucharest), Chris M. Allison, Judith K. Hohorst
(Innovative Systems Software)

Simulation of Emergency Depressurization Injection and Venting of Lungmen Nuclear
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Power Station using RELAP5 and MAAP5 Code
Y. S. Wang, F. L. Tsai, Min Lee (Natl Tsing Hua Univ)

In Service Inspection
Cochairs: Nicholas Hernandez (Duke Energy), Richard F. Wright (Westinghouse)
Quantitative Analysis of the SNF Storage Cask by Means of Ultrasonic Testing 1362
Y. Salchak, D. Sednev, S. Sharavina, T. Tverdokhlebova, A. Lider (Tomsk Polytechnic Univ)

Important Parameters to Take into Account to Get Reliable Structural Materials Data for 1367
60 Year Design Duration

Martine Blat-Yrieix, Frédéric Delabrouille (EdF R&D), Michel Blanc (CEA),

The Many Advantages of Elevated Power Turbine Valve Movement Testing 1377
Nicolas Walter Hernandez (Duke Energy)

Fast 3D Point Clouds Alignment and Efficient Laser Scanning Positions Estimation using 1383
Dense Estimation
Yuji Kawaguchi, Yoshinori Satoh, Shohei Matsumoto, Tetsuo Endoh, Makoto Hatakeyama (Toshiba)

The Research of RPV Stud Holes Inspection Equipment Based on Array Image 1388
Acquisition
Ren He, Tan Hongwei, Weng Songfeng (Nuclear Power Inst of China)

Surface Phenomena in Reactor Materials
Chair: Kumar Sridharan (Univ of Wisconsin, Madison), Kurt Edsinger (EPRI)

In Situ Investigation of Pre-Transition Oxide Films on Zirconium Alloy in Simulated 1394
Primary Water Condition
Taeho Kim, Kyoung Joon Choi, Seung Chang Yoo, Ji Hyun Kim (UNIST)

Sodium Corrosion and Erosion of FM Cladding Material for TWR 1401
Cheng Xu (TerraPower), Mark Anderson (Univ of Wisconsin, Madison)

Modeling of Emissivity of Materials for High Temperature Gas Reactor Applications 1405

J. L. King, H. Jo, R. Bisson, K. Blomstrand (Univ of Wisconsin, Madison), S. K. Loyalka, R. V.
Tompson (Univ of Missouri- Columbia), K. Sridharan (Univ of Wisconsin, Madison)

Development of a Sodium Tribology Program at TerraPower 1413
Greg Vetterick (TerraPower)

Development on Applying Phase Diagram to Evaluation Method of Refractory Layer 1422
Erosion for Passive Debris Cooling System —Fundamental Study of UO,-ZrO,-Al, 04 Phase Diagram

Yuya Takahashi, Tomohisa Kuriita, Satoru Kuboya, Isao Sakaki (Toshiba), Tadashi Fujii (Hatachi-
GE), Takafimi Tsuji (Chubu Electric Power Co., Inc.)

Wednesday, April 20, 2016, 10:00 am

LWR Core Design—I1 (Joint with Track 1)



Cochairs: Shiro Takahashi (Hltachi, Ltd.), Frederic Damian (CEA)

New Developments in Core Loading Optimization
Jonatan Hejzlar, Michal Kvasnicka (UJV Re? a.s.)

Comparative Study of CASMO-5/SIMULATE-5 and nTRACER for EPR Core Analyses
S. Canepa, H. Ferroukhi (Paul Scherrer Inst), R. Min, H. G. Joo (Seoul National Univ)

A Multi-Physics PWR Model for the Load Following

Mathieu Muniglia, Jean-Michel Do, Jean-Charles Le Pallec, Hubert Grard (CEA), Sébastien Verel
(Univ du Littoral Céte d’Opale), Sylvain David (CNRS/IPNO)

A Study on Optimal Position for the Secondary Neutron Source in PWRs
Jungwon Sun (KEPCO Nuclear Fuel Co. Ltd.), Mohd-Syukri Yahya, Yonghee Kim (KAIST)

AR Safety and Licensing—I
Cochairs: Stefano Monti (IAEA), George F. Flanagan (ORNL)

Toward a Mechanistic Source Term in Advanced Reactors: A Review of Past U.S. SFR
Incidents, Experiments, and Analyses

Matthew Bucknor, Acacia J. Brunett, David Grabaskas (ANL)

Core Safety Calculations of the ALLEGRO Core
E. Temesvari, A. Kereszturi, I. Pataki, A. Téta (Hungarian Academy of Sciences)

Adaptation and Assessment of In-Containment Source Term Oriented Models for
Sodium Fast Reactors (SFR) within the ASTEC-Na Code

C. Spengler, N. Reinke (GRS)

Toward a Mechanistic Source Term in Advanced Reactors: Characterization of
Radionuclide Transport and Retention in a Sodium Cooled Fast Reactor

Acacia J. Brunett, Matthew Bucknor, David Grabaskas (ANL)

Scaled Experiments
Cochairs: Kurshad Muftuoglu (GE Hitachi Nuclear Energy), Xiaodong Sun (Ohio State)

Experimental Study on Heat Transfer and Pressure Drop of Water in Square Channel
Yun Guo, Hui Bao, Chang-Hong Peng (USTC)

Influence of Solid Structure and Conjugate Heat Transfer Modeling on the Liquid
Temperature Distribution Inside a Cylindrical Test Section

Angel Papukchiev (GRS)

Design and Execution of the Test Campaign on the Bayonet Tube HERO-2 Component

Massimiliano Polidori, Giacomino Bandini, Calogera Lombardo, Paride Meloni (ENEA), Marco Enrico
Ricotti, Stefano Cozzi (POLIMI), Andrea Achilli, Orlando De Pace, Davide Balestri, Gustavo
Cattadori (SIET)

Development of a Measurement Technique of Boric Acid Concentration in High
Concentrated Aqueous Solutions

M. Childs, L. Kyffel, R.Vaghetto, Y. Hassan (Texas A&M)

Experimental Studies on Thermal-Hydraulic Features in Tight Lattice Rod Bundles
Xiemei Lang, Houjun Gong, Feng Xie, Lei Zhou (Nuclear Power Inst of China)
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Used Fuel Separation Technology
Cochairs: Nicholas R. Brown (ORNL), Adrien Bidaud (Inst Polytechnique de Grenoble)

Predictive Modeling of a Paradigm Spent Fuel Dissolver

James J. Peltz (KIT), Madalina C. Badea, Dan G. Cacuci (Univ of South Carolina), Aurelian F.
Badea (KIT)

Multi-Component Model for Actinides and Rare Earths Drawdown for Molten Salt Clean
Up using Liquid Bismuth
Evan Wu, Jinsuo Zhang (Ohio State)

Porous C@ETS-10 Sorbent for Capture of Krypton from Off-Gas Stream in Nuclear Power
Plants

Sachin U. Nandanwar, Kai Coldsnow, Vivek P. Utgikar (Univ of Idaho), Piyush Sabharwall (INL), D.
Eric Aston (Univ of Idaho)

Development of Improved Targets, Separation Processes and Waste Management for
238 Pu Production

E. D. Collins, R. M. Wham (ORNL)

Maintenance
Cochairs: Donald Grove (Excelsior College), Vivek Agarwal (INL)

Non-Critical Preventive Maintenance Optimization
Donald L. Grove, Sr. (Excelsior College)

Electronic Work Packages (eWP) Improving Maintenance Productivity
Donald L. Grove, Sr. (Excelsior College)

Feasibility Analysis for Deciding Optimal Replacement Period of In-Core Movable
Detectors Using Calibration Thimbles’ Detector Normalization Factors

Sang-il Ahn, Yong Kim, Kang Hwa Soo (KHNP)

Open-Phase Faults Studies on the Standard Nuclear Power Plants in Korea
Choong-koo Chang (KINGS)

Building the Technical Bases for Long-Term Operation of Light Water Reactors
Richard Tilley, Sherry Bernhoft, Robin Dyle (EPRI)

Materials for FHRs/MSRs/LFRs
Cochairs: Raluca Scarlat (Univ of Wisconsin, Madison), Jinsuo Zhang (Ohio State)

Design and Construction of a High-Temperature Molten Salt Natural Circulation Test
Loop

Chuangxiong Cai, Zhaozhong He, Kun Chen (China Academy of Sciences)

Materials Corrosion and Electrochemistry in Molten FLiBe Salt for FHR Applications

T. Chrobak, K. Dolan, B. Kellehar, G. Zheng, K. Britsch, G. Cao, M. Anderson, K. Sridharan (Univ
of Wisconsin, Madison), invited

Measurements of Fluoride Salt Intrusion in Matrix Graphite and High Purity Graphite
Huali Wu, Jayeesh Bakshi, Nisarg Patel, Raluca O. Scarlat (Univ of Wisconsin, Madison)
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Liguid Metal/Molten Salt TH—I1
Cochairs: Raluca O. Scarlat (Univ of Wisconsin, Madison), Xiaodong Sun (Ohio State)

IAEA NAPRO Coordinated Research Project: Heat Transfer and Pressure Drop 1608
Correlations for Sodium Cooled Systems

E. Bubelis, S. Perez-Martin (KIT), S. Passerini, C. Gerardi, C. Grandy (ANL), S. Jayaraj, F. Roelofs
(NRG), C. Latge, A. Gerschenfeld, M. Anderhuber, L. Cachon, L. Matteo (CEA), S. Athmalingam, P.
Selvaraj (IGCAR), S. Monti (IAEA)

Benchmark Analysis of EBR-11 Shutdown Heat Removal Test-17 using of Plant Dynamics 1618
Analysis Code and Subchannel Analysis Code

Norihiro Doda, Hiroaki Ohira, Hideki Kamide (JAEA)

SOCRAT-BN Simulation of Siena Loss-of-Flow Experiments 1626
Y. Y. Vinogradova, N. I. Ryzhov, V. N. Semenov, E. V. Usov, R. V. Chalyy (Nuclear Safety Inst)

Benchmark Simulations of the Thermal-Hydraulic Responses during EBR-11 Inherent 1632
Safety Tests using SAM

Rui Hu, Tyler Sumner (ANL)

Wednesday, April 20, 2016, 1:00 pm

Kazimi Special Session—I
Cochairs: Jacopo Buongiorno (MIT), Ed Pilat (MIT)

An Uncertain Nuclear Future: Impacts of Nuclear Retirements and Prospects for 1642
Advanced Nuclear Technologies

Lara M. Pierpoint (DOE)

Application of Supercritical CO2 Brayton Cycle for Small Modular Light Water Reactors 1647
Shih-Ping Kao (MIT)
Investigations on the Fundamental Transport Phenomena of Supercritical Fluids 1657

Applications in Nuclear Energy Systems
Jiyun Zhao, Hui Cheng, Marcin Karol Rowinski (City Univ of Hong Kong), invited

Implementation of the Lax-Wendroff Method in COBRA-TF for Solving Two-Phase Flow 1667
Transport Equations

Kangyu Ren, Dean Wang (Univ of Massachusetts Lowell), Robert Salko (ORNL)

Mechanical Behavior of SiC Clad LWR Fuels for Steady-States and LOCA 1672
Youho Lee (KAIST)

LWR Core Design—I1 (Joint with Track 1)
Cochairs: Christine Poinot-Salanon (CEA), Christopher A. Edgar (Georgia Tech)

Analysis and Design of a 333 MWth Marine PWR Core using Mixed D,0-H,O Coolant and 1678

Thorium-Based Checkerboard Micro-Heterogeneous and All-Uranium Fuel
Syed Bahauddin Alam, Hassan Mohamed, Benjamin A. Lindley, Geoffrey T. Parks (Univ of



Cambridge)

Lattice Design and Coolant Selection for a 333 MWth PWR Civil Marine Propulsion Core 1687
using Thorium-Based Checkerboard Micro-Heterogeneous Fuel

Syed Bahauddin Alam, Hassan Mohamed, Benjamin A. Lindley, Geoffrey T. Parks (Univ of
Cambridge)

The Effect of Plutonium Quality on Thorium-Plutonium Mixed Oxide Fuel in Light Water 1697
Reactors

S. L. Morrison, B. A. Lindley, G. T. Parks (Univ of Cambridge)

Neutronic Feasibility of a Soluble Boron-Free PWR Core Design with the BigT Burnable 1707
Absorbers

Mohd-Syukri Yahya, Yonghee Kim (KAIST), Hyeong Heon Kim (KEPCO E&C)

Development of RBWR (Resource-Renewable BWR) Fuel Assembly Components for 1713
Recycling and Transmutation of Transuranium Elements

Shiro Takahashi, Kiyoshi Fujimoto, Hideaki Hosoi (Hitachi)

AR Safety and Licensing—I1
Cochairs: Stefano Monti (IAEA), George F. Flanagan (ORNL)

Codes and Standards Strategy for the ASTRID Project 1721

M. Blanc, M. Trevisiol, M. Le Flem, C. Cabet, C. Petesch (CEA), B. Riou, D. Bonne (AREVA NP
SAS), M. Blat-Yrieix (EDF R&D), G. Saunier (EdF/CEA)

Improvements in Simulation Tools to be Developed within the Framework of the ASTRID 1730
Project

Geneviéve Gaillard-Groleas, Jean-Claude Garnier (CEA), Jean-Marie Hamy (AREVA NP), Enrico
Girardi (EdF), Masaru Hirata (JAEA), Jean-Paul Grouillier, Laurent Martin, Fréderic Serre, Mayeul
Phelip, Christophe Ddderlein, Bruno Michel, Marc Lainet, Bruno Fontaine, Christophe Suteau,
Antoine Gerschenfeld, Jérome Cardolaccia (CEA)

ASTRID Nuclear Island Design: Advances in French-Japanese Joint Team Development 1740
of Decay Heat Removal Systems

Edouard Hourcade, Florence Curnier (CEA), Takatsugu Mihara (JAEA), Benjamin Farges, Jean
Francois Dirat (AREVA NP), Akihiro Ide (MFBR)

The Innovative RBH Complementary Safety Device for ASTRID to Address Unprotected 1746
Loss of Flow Transients: from Design to Qualification

I. Guénot-Delahaie, D. Lorenzo, B. Valentin, M. Zabiego, V. Soukphouangkham, F. Biscarrat, T.
Lambert, M. Phélip (CEA)

Passive Heat Transport—I
Cochairs: Wade R. Marcum (Oregon State Univ), Annalisa Manera (Univ of Michigan)

Passive Decay Heat Removal System with Unlimited Operating Time for S-CO2 Cooled 1755
Micro Modular Reactor

Jangsik Moon, Jeong Ik Lee, Yong Hoon Jeong (KAIST)

Flow Visualization in a SMR Containment Simulated by a Glass Test Facility 1761
Fenglei Niu, Xiaowei Su, Weigian Zhuo, Xingdi Cao (North China Electric Power Univ)

Thermal Hydraulic Performance of Large Water Pools with Shrouds Around Immersed 1766



Heat Exchanger

Sunil Kumar (Homi Bhabha National Inst), P. K. Vijayan (Homi Bhabha National Inst/BARC),
Umasankari Kannan (BARC)

Modeling the Thermal Evolution during Helium Leakage in a Vertical Steel Encased 1773
Concrete Cylinder

Jaime Penalva, Francisco Feria, Luis E. Herranz (CIEMAT)

Fuel Cycle Analysis—I
Cochairs: Florent Heidet (ANL), Tetsushi Hino (Hitachi)

French Transition Scenarios Toward a Symbiotic Nuclear Fleet 1780
Guillaume Martin, Marion Tiphine, Christine Coquelet-Pascal (CEA)

Expanded Analysis of Transition to an Alternative Fuel Cycle 1790

E. Hoffman (ANL), N. Brown (ORNL), B. Carlsen (INL), B. Feng (ANL), B. Hays (INL), G. Raitses
(BNL), N. Stauff (ANL), E. Sunny, A. Worrall (ORNL)

A Two-Stage Fast Spectrum Fuel Cycle Option for Optimum Resource Utilization and 1800
Waste Management

Ching-Sheng Lin, Jacob S. Hader, Tongkyu Park, Wong Sik Yang (Purdue Univ)

Radioactive Waste Inventories in the Case of Different Nuclear Options for the French 1810
Reactor Fleet

A. Saturnin, J.- F. Milot, J.-L. Girotto, C. Chabert (CEA), C. Garzenne, F. Laugier (EdF), G.
Senentz, P. Forbes, M. Caron-Charles (AREVA)

Impact of Minor Actinides Recycling on Sodium-Cooled Fast Reactor Fuel Cycles 1818
F. Heidet, T. K. Kim, T. A. Taiwo (ANL)

Severe Accident TH
Chair: Kazuyuki Takase (JAEA), Haihua Zhao (INL)

MOCKA Experiments on LCS Concrete with and Without Rebars 1827
J. J. Foit (KIT)

The Ultimate Response Guideline Simulation and Analysis by using MELCOR2.1/SNAP for 1832
Chinshan BWR/4 Nuclear Power Plant

Yu Chiang (Natl Tsing Hua Univ), Jonh-Rong Wang (Natl Tsing Hua Univ/ Nuclear and New Energy
Education and Research Foundation), Ting-Yi Wang (Natl Tsing Hua Univ), Hao-Tzu Lin, Te-Chuan
Wang (INER), Wen-Sheng Hsu (Nuclear Science and Technology Development Center), Jyh —Tong
Teng (Chung Yuan Christian Univ), Shao-Wen Chen (Natl Tsing Hua Univ), Chunkuan Shih (Natl
Tsing Hua Univ/Nuclear and New Energy Education and Research Foundation)

Simulation of QUENCH-LOCA Tests with ATHLET-CD 1840
Thorsten Hollands, Christine Bals (GRS)

Aspects of In-Core Blockage for Analysis of Post-LOCA Long Term Cooling 1848
Young Seok Bang, Sweng-Woong Woo, Tae-Suk Hwang (KINS)

Accident Management
Cochairs: Richard F. Wright (Westinghouse), Vivek Agarwal (INL)



Qualitative Analysis About Unsafe Act with Simulator Training Data
Sun Yeong Choi, Wondea Jung (KAERI)

Identification and Early Warning for NPP Accidents
Jian-Lun Huang, Hwai-Pwu Chou (Natl Tsing Hua Univ)

Accident Management Based on Computerized Emergency Operating Procedures
Yen Chun Chiu, Hwai-Pwu Chou (Natl Tsing Hua Univ)

Simulation of Severe Accident Management Measures for Selected LBLOCA Scenarios in
a Generic PWR Konvoi Plant using ASTECV2.0

I. Gbmez Garcia-Torafio, V. Sanchez, R. Stieglitz (KIT)

Welding and Joining Methods
Cochairs: Kumar Sridharan (Univ of Wisconsin, Madison), Celene J. Cabet (CEA)

Fabrication of Diffusion Bonded 316L Stainless Steel Tube-to-Tube Sheet Joints for FHR
Coil Tube Gas Heaters—An Overview

Nils Haneklaus (Univ of California, Berkeley), Rony Reuven (Univ of California, Berkeley/N.R.C.N.),

Cristian Cionea, Peter Hosemann, Per F. Peterson (Univ of California, Berkeley)

Resistance Pressure Welding of HT9 Cladding Tubes
Micah J. Hackett (TerraPower, LLC)

Optimization and Development of the Manufacturing Process of Hexagonal Wrapper
Tubes for ASTRID First Core Sub-Assemblies

P.-F. Giroux, P. Olier (CEA)

Wednesday, April 20, 2016, 3:00 pm

Kazimi Special Session—I|I
Cochairs: Jacopo Buongiorno (MIT), Ed Pilat (MIT)

The Implication of Solving Inverse Problem in Nuclear System Thermal-Hydraulic
Analysis

Jeong Ik Lee, Min-Gil Kim, Wonwoong Lee, (KAIST)

Development of a New CHF Correlation for the CANDU Fuel Bundle
Yuksel Parlatan, Haldun O. Tezel, (OPG), invited

Phase 2 of the EBR-11 SHRT-45R Benchmark Study—TerraPower’s COBRA-4i-MIT
Results

Ethan A. Bates, Bao Truong, Dustin Langewisch, Chris Gross, (TerraPower LLC)

High Power Density Boiling Water Reactor Assembly Design for 500 and 5000 MWTH
Designs

Koroush Shirvan (MIT)

LWR Modeling and Simulation—I
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1879

1884
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Cochairs: Youqi Zheng (UNIST), Christopher A. Edgar (Georgia Tech)

Thermohydraulics-Thermomechanics Best Estimate Coupled Approach in a Rod Ejection 1926
Accident Core Calculation

A. Targa (Ecole Polytechnique/CEA), J.-C. Le Pallec, P. Le Tallec, K. Nkonga, N. Crouzet, S.
Chemin (CEA)

Analysis of Monte Carlo Solutions to Stylized PWR Benchmark Problems 1936
Dingkang Zhang, Farzad Rahnema (Georgia Tech)

Research on Control Rod History Simulation Method in COSINE Code Package 1942
Su Wang, Changhui Wang, Tongrui Yang, Hui Yu, Yixue Chen (SNPTC)

Water Distribution in a Nordic BWR Containment during a LOCA 1946
Ignacio Gallego-Marcos, Walter Villanueva, Pavel Kudinov (KTH)

AR Safety and Licensing—I11
Cochairs: Stefani Monte (IAEA), George F. Flanagan (ORNL)

Predictability of Source Term Behavior in SFR Containments 1955
L. E. Herranz, M. Garcia (CIEMAT), L. Lebel (IRSN), F. Mascari (ENEA), C. Spengler (GRS)

Scaling of the Chinese HTR-PM Reactor Design for Licensing and Testing at the Oregon 1965
State University High Temperature Test Facility

Jordan Cox, Brian Woods (Oregon State Univ)

On the Question of Decay Heat Removal System Redundancy for Fluoride Salt-Cooled 1973
High-Temperature Reactors (FHR)

Joel Hughes, Maolong Liu, Bryan Wallace, Amir F. Ali (Univ of New Mexico), Matthew R. Denman
(SNL), Nicolas Zweibaum, Per Peterson (Univ of California, Berkeley), Edward D. Blandford (Univ
of New Mexico)

Passive Heat Transport—I1
Cochairs: Piyush Sabharwall (INL), Haihua Zhao (INL)

Comparison of RELAP5-3D Analyses to Experimental Data from the Natural Convention 1986
Shutdown Heat Removal Test Facility

Matthew Bucknor, Rui Hu, Darius Lisowski, Adam Kraus (ANL)

Transient Performance of Air-Cooled Condensing Heat Exchanger in Long-Term Passive 1994
Cooling System during Decay Heat Load

Myoung Jun Kim, Joo Hyung Moon, Youngmin Bae, Young In Kim (KAERI), Hee Joon Lee (Kookmin
univ)

Experimental Studies on Moderator Circulation Flow in the 1/4 Scaled Model of CANDU- 2001
6 Calandria

Hyoung Tae Kim, Boo Wook Rhee (KAERI), Sunghyuk Im, Hyung Jin Sung (KAIST)

Analysis of Secondary Side Passive Heat Removal Experiments with RELAP5 Code 2008
Houjun Gong, Xi Zhao, Yanfeng Zan, Huang Yanping (CNNC)

Fuel Cycle Analysis—I1
Cochairs: Taek Kyum Kim (ANL), Guillaume Martin (CEA)



Impacts of Extended Used Fuel Storage on Performance of Fuel Cycles with Continuous
Recycle of U/Pu or U/TRU

T. Fei, N. E. Stauff, T. K. Kim, T. A. Taiwo (ANL)

Fuel Cycle Performance of Thermal Spectrum Small Modular Reactors
Nicholas R. Brown, Andrew Worrall (ORNL), Michael Todosow (BNL)

Study of Argentinian and Brasilian Nuclear Symbiotic Scenarios using CLASS

Francisco Martin Alderete Tommasi (Univ Grenoble Alpes/Balseiro Inst), A. Bidaud (Univ Grenoble
Alpes), B. Mouginot (Univ of Wisconsin, Madison), B. Leniau, N. Thiolliere (Subatech), X. Dollingez

(Univ d’Orsay), F. Courtin (Subatech), A. Sormani (Univ d’Orsay), J. B. Clavel (IRSN), Z. Issoufou,

S. David (Univ d’Orsay)

3D Activation Modeling of Reactor Internals, and In-Containment Structures for Reactor
Plant Decommissioning

Timothy M. Lloyd, Greg A. Fischer, Benjamin W. Amiri (Westinghouse)

CHF/DNB—I

Cochairs: Bao-Wen Yang (Xian Jiao Tong Univ), In Cheol Bang (UNIST)

Study on Critical Heat Flux for Subcooled Flow Boiling with Non-Uniform Axial Heat Flux
Distribution

Xirui Liu, Bao-Wen Yang, Sipeng Wang (Xi’an Jiaotong Univ)

CHF Measurement for Downward-Facing Stainless Steel and Carbon Steel Flat Plates
under Pool Boiling Condition

Dong Hoon Kam, Young Jae Choi, Yong Hoon Jeong (KAIST)

Conservatisms, Provisions and Margins in DNB Analysis
Christophe Herer (IRSN)

Experimental Research of Critical Heat Flux on Pressure Lower Head External Surface
under Severe Accident

Zhen Zhang, Wan Yu Xiong, WenBin Zhuo, PengZhou Li, Xiong Wang, Xuegiang Liu (Nuclear
Power Inst of China)

Control Rooms and Simulators—I
Cochairs: Joseph Naser (EPRI), Ray Torak (EPRI)

Development of an Engineering Simulator with Realistic Turbine Island Systems for NNP
DCS Closed-Loop Test

YanKai Li, Meng Lin, Yueshan Zhou, YanHua Yang (Shanghai Jiao Tong Univ)

Development of Online Core Monitoring and Simulation System for OPR1000 and
APR1400

Hye Young Jun, Hae-Chan Lee, Wi-Soo Jeong, Young-Ho Park (KEPCO NF)

Massive Update and Expansion of Human Factors Guidelines for Nuclear Power Plant
Control Room and Other Human-System Interfaces

Joseph Naser (EPRI), Robert Fink (CDF Services), Lewis Hanes (Consultant), Charles Killian (CDF
Services)

Results of Integrated Validation in a Hybrid Control Room

2014
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Jose Enrique Cerezal Diez, Marita Garrido Sanchez, Pedro TruebaAlonso, Luis Rjas Lépez
(Tecnatom)

LWR BDBE Clad Response (Joint with Track 1, 5)
Cochairs: Paolo Ferroni (Westinghouse), Keizo Ishii (Department of Quantum Science and Energy)

Influence of the Steam and Oxygen Flow Rate on the Reaction of Zirconium in 2103
Steam/Nitrogen and Oxygen/Nitrogen Atmospheres

Mirco Grosse, Martin Steinbrueck (KIT), Yunhwan Maeng , Joonyoung Sung (KIT/Handong Global

univ)

High Temperature Oxidation Behavior of Kanthal APM and D Alloys in Steam 2112
Chongchong Tang, Martin Steinbrueck, Mirco Grosse, Adrian Jianu, Alfons Weisenburger, Hans
Juergen Seifert (KIT)

High Temperature Oxidation of the Zr-1Nb-1Sn-0.1Fe Cladding Tube at the 2120

Temperatures of 1000 — 1200°C
Cheol Min Lee, Tae Won Cho, Gwan Yoon Jeong, Mi Jin Kim, Ji-Hyeon Kim, Hee-Jae Lee (UNIST),
Yong-kyoon Mok (KEPCO NF), Dong-Seong Sohn (UNIST)

Development of Zirconium-Silicide Coatings for Accident Tolerant Zirconium-Alloy Fuel 2126
Cladding
Hwasung Yeom, Ben Maier (Univ of Wisconsin, Madison), Robert Mariani, David Bai (INL), Peng Xu
(Westinghouse), Kumar Sridharan (Univ of Wisconsin, Madison)

Wednesday, April 20, 2016, 4:30 pm

Non-Proliferation and Physical Protection
Cochairs: Sama Bilbao y Leon (Virginia Commonwealth Univ), Alexander Chebeskov (Inst for Physics & Power)
Theoretical Investigation of Spent Nuclear Fuel Monitoring using Cosmic Ray Muons 2132
S. Chatzidakis, L. H. Tsoukalas (Purdue Univ)

Examination of Challenges in Nuclear Proliferation Risk Modeling 2140
Chul Min Kim, Man-Sung Yim, Hyeon Seok Park (KAIST)

LWR Modeling and Simulation—I1
Cochairs: G. lvan Maldonado (Univ of Tennessee), Deokjung Lee (UNIST)

Validation of the Nodal Drift Method on a CANDU LOCA and First Application to the 2148
TWIGL Seed-Blanket REA
A. Nuttin, P. Prévot, N. Capellan (LPSC), S. David, X. Doligez (IPNO), O. Meplan (LPSC)

Current Developments of the PWR Core Analysis Code RAST-K2.0 2158

Youqgi Zheng (Xi'an Jiaotong Univ/UNIST), Minyong Park, Deokjung Lee (UNIST), Eunki Lee, Ho-
Cheol Shin (KHNP-CRI)



Eigenvalue Problem of the Neutron Diffusion Equation Discretized with the Finite 2167
Volume Method in a VVER

A. Bernal (ISIRYM), J. E. Roman (Univ Polit.cnica de Val.ncia), R. Miro, G. Verdu (ISIRYM)

AR Severe Accidents
Cochairs: Richard B. Vilim (ANL), Koroush Shirvan (MIT)

R&D and Experimental Programs to Support the ASTRID Core Assessment in Severe 2173
Accidents Conditions

F. Serre, F. Payot, C. Suteau, L.Trotignon (CEA), E. Bartyrbekov, A. Vurim, A. Pakhnits, V. Vityuk
(NNC-RK), S. Kubo, A. Katoh, Y. Tobita, K. Kamiyama, K. Matsuba, J. Toyooka (JAEA)

A Study on the Thermal-Hydraulics in the Damaged Subassemblies under the Operation 2183
of Decay Heat Removal System

Ayako Ono, Takamitsu Onojima, Norihiro Doda (JAEA), Yasuhiro Miyake (NDD Corp), Hideki
Kamide (JAEA)

Particle Generation during Sodium Pool Fires in SFR Beyond Design Basis Accidents 2193
Luis E. Herranz, Monica Garcia (CIEMAT), Martin P. Kissane (OECD)

CFD Advances
Cochairs: Emilio Baglietto (MIT), Elia Merzari (ANL)

Coupling RELAP5-3D and STAR-CCM+ for Simulations of Steady and Transient Single 2202
Phase Flows

Antonello Palazzi, Michael J. Bluck (Imperial College London), Simon Lo, Sava Slijepcevic (CD-
adapco)

CFD Simulation of Fuel Rod Bundles for Advanced Nuclear Reactors 2212
Krishna Podila, Yanfei Rao (CNL)

Effect of Mixing Vane Grids on Temperature Field in Subchannel Analysis 2222
Hu Mao, Bao-Wen Yang (Xi'an Jiaotong Univ)

CHF/DNB—I1
Cochairs: Bao-Wen Wang (X'ian Jiao Tong Univ), Eung Soo Kim (Seoul National Univ)

Design of Post-CHF Heat Transfer Experiments for High-Pressure and High-Flow 2229
Conditions

Qingging Liu, Qiuping Lv, Shanbin Shi, Xiaodong Sun (Ohio State), Joseph Kelly (NRC)
Experimental Study of Critical Heat Flux Enhancement with Nanofluid during In-Vessel 2246

Retention

Katsuki Ryoji, Akio Sayano, Chikako Iwaki, Hisaki Sato, Yasunobu Fujiki (Toshiba), Daisuke
Kanamori (Kansai Electric Power Co., Inc.)

Numerical Study on the Effect of Flow Instability in a 3 by 3 Channel 2251
Sipeng Wang, Bao-Wen Yang, Xirui Liu (Xi.’an Jiaotong Univ)

Experiment of CHF Enhancement by Fe;O, Nanoparticle Coating in Subcooled Boiling 2258
Region
Young Jae Choi, Dong Hoon Kam, Yong Hoon Jeong (KAIST)



Control Rooms and Simulators—I1
Cochairs: Ray Torok (EPRI), Joseph Naser (EPRI)

Development of an IAEA Sodium-Cooled Fast Reactor Basic Principles Simulator for
Educational Purposes

Stefano Monti, Chirayu Batra, Chad L. Painter (IAEA)

Establishment of a Training Plan for the Regulatory Body of Mexico using IAEA’s SARCoN
Methodology

Christophe Herer (IRSN), Marianne Jelimski (GRS), Antonio Madonna (Consultant)

Managing Potential Vulnerabilities of Digital Instrumentation and Control Systems

Ray Torok (EPRI), Bruce Geddes (Southern Eng Services), Dave Blanchard (Applied Reliability
Eng)
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2281





