
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7472-5 

Pacific Basin Nuclear Conference 
(PBNC 2018) 

San Francisco, California, USA 
30 September - 4 October 2018 

Volume 1 of 2 

 

Advancing and Sustaining Nuclear Energy 



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© (2018) by American Nuclear Society 
All rights reserved. 
 
Printed 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 
 

PROBABILITY RISK ASSESSMENT, SAFETY, AND CONTROL SYSTEMS 
 
Site-Specific PSR Process for Kori-1 Permanent Shut-Down NPP .............................................................................................................. 1

Dong Wook Kim 
 

PSA-Based Design Extension of Existing PWR Plant and Application in the Design of Advanced PWR Plant..................................... 6
Wenkui Lu, Jing Liu, Jinlong Sun, Chao Ma, Xinli Yu 

 

Evaluation on the PSA Digital and Analog Instrumentation and Control System in Advanced Nuclear Power Plant ....................... 12
Zhuo Chen, Jian Yang, Wei Deng 

 

Control System Software Common Cause Failure Analysis for APR1400 ................................................................................................ 22
Jong-Cheol Park, Min Shin Jung, Jong Ho Choi, Gyu Cheon Lee 

 
REACTOR SAFETY ANALYSIS METHODOLOGIES AND CODES - I 
 
Comparative Analysis of Different Configurations to Enhance the ESBWR Passive Cooling Systems................................................. 26

J. Manuel Gallardo-Villarreal, Emilio Martinez-Camacho, Raymundo A. Sánchez-Salazar, Jamie B. Morales-Sandoval, Julio 
Valle-Hernández 

 

Sensitivity Study on the Inertia Length of a Flow Path to the Unsteady Flow in Thermal-Hydraulic Analysis of a 
NPP..................................................................................................................................................................................................................... 30

Xiaoming Yang, Ran Liu, Li Zhang 
 

LOCA Evaluation Considering Critical Flow Model with Uncertainty Parameters................................................................................ 34
Il Suk Lee, Youngseog Bang, Deogyeon Oh, Yongchan Kim 

 

Assessment of CATHARE Code Against LOCA Experiment..................................................................................................................... 41
Chuanxin Peng, Yuaneng Zan 

 

Thermoelectric Generators Use on ESBWR IC and PCCS Before Beyond-Design-Basis Events .......................................................... 46
Raymundo A. Sánchez-Salazar, Jaime B. Morales-Sandoval, Emilio Martinez-Camacho, J. Manuel Gallardo-Vallareal, Julio Valle-
Hernandez 

 
NUCLEAR FUELS AND FLUID DYNAMICS 
 
Feasibility Study on 24 Month Cycle Scheme for OPR1000 PWR ............................................................................................................. 51

Seung-Oh Jeong, Hye-Young Jun, Sang-Rin Shon, Sang-Rae Moon, Ho-Cheol Shin 
 

XeCorr Software Toolset—Locating Defected Fuel in CANDU Reactors Using Correlation Between Bundle 
Powers and XE-133 Activity............................................................................................................................................................................ 54

S. Dabiran 
 

Recent Operating Experience and Developments in the Ultrasonic Cross-Correlation Flow Measurement 
Technology—CROSSFLOW........................................................................................................................................................................... 63

Alexander Gurevich, Yuri Gurevich, Varun Kanda, Brendan Sharp, Ronald Quinsay, Victor Janzen, Muhammad Saleem 
 

The Application of cosFlow and cosKind in Nuclear Power Plant Simulation ......................................................................................... 72
Xu Wang, Yankai Li, Meng Lin, Su Wang, Yanhua Yang 

 
ADVANCED CHEMISTRY AND PROCESSING OPTIONS 
 
Pyroprocessing: A Practical Solution to Spent Fuel Management ............................................................................................................. 77

Yoon II Chang 
 

Study on Suppression of TRU Production by Adding Poison Materials.................................................................................................... 81
Satoshi Takeda, Takanori Kitada 

 

Volume Reduction of Graphite Waste with PU Recovery ........................................................................................................................... 87
Peilun Sang, Ning Zeng, Min Pang 

 

A Review of Technology Development for the Treatment of Radioactive Concrete Waste..................................................................... 90
Keun-Young Lee, Maengkyo Oh, Bum-Kyoung Seo 

 
ADVANCES IN LIGHT WATER COOLED REACTORS – I: PRESSURED WATER REACTORS 
 
A Seismic Design Parameters and Seismic Analysis Methods of the APR1400 ........................................................................................ 92

Jung-Bum Jang, Kwan-Hee Yun, Sung-Ho You, Yong-Sun Lee, Sun-Guk Kwon, Yun-Ho Kim 
 

Evolution from APR1400 for European Markets ......................................................................................................................................... 98
Ji Hwan Kim, Yong Soo Kim, Keun Seong Lee, Han Gon Kim 

 

Hard-Rock High-Frequency Response Spectrum of the APR1400 ..........................................................................................................106
Kwan-Hee Yun, Jung-Bum Jang, Sung-Ho You, Yong-Sun Lee . Sun-Guk Kwon, Yun-Ho Kim 

 

Parametric Study on Loss of Condenser Vacuum Accident in APR1400 Using SPACE Code .............................................................116
Dae-Hun Kim, Suk-Ho Lee 

 



Convergence Studies Using Method of Characteristics Solver for the Reduced-Moderation Water Reactor Model ........................119
Syed Bahauddin Alam, Bader Almutairi, Dinesh Kumar, Cameron S. Goodwin, Saeed A. Alameri 

 
FUEL, CORE, AND RELATED TOPICS - I 
 
Uranium Dioxide Based Castable Refractory Materials............................................................................................................................129

David D. Tolman, Ken C. Marsden, James A. King, Kevin D. Lamont, Stephen A. Warmann 
 

Development of Pin-Wise Cross Section Functionalization .......................................................................................................................132
Chae Ho Lim, Joo II Yoon 

 

Benchmarking Calculation of a Soluble-Boron-Free SMR Lattice Model Using Deterministic, Hybrid Monte Carlo 
and Monte Carlo Codes .................................................................................................................................................................................136

Bader Almutairi, Syed Bahauddin Alam, Cameron Goodwin, Shoaib Usman 

 
RECENT ADVANCES IN NUCLEAR SECURITY 
 
Generation III Commercial Nuclear Reactor Cybersecurity ....................................................................................................................146

Marlene Z. Ladendorff 
 

The IEC Standard Series on Cybersecurity for Nuclear Power Plants....................................................................................................153
Edward L. Quinn, Ludovic Pietre-Cambacedes, Thomas Walter, Juergen Bochtler, Richard Wood 

 

DNA (Detecting Neutron Agent) Signature of Explosives, Chemical Warfare and Biological Agents with the 
Application of Polyenergetic Gammas Emitted from a Deuterium Ion Injector ....................................................................................163

Yasser R. Shaban 
 

Relation Between Production of Plutonium and Parameter for Thorium-Based Assembly .................................................................173
Mikihiko Muta, Shota Ushihara, Takanori Kitada, Satoshi Takeda 

 
ADVANCES IN NUCLEAR MATERIALS SAFETY 
 
Experimental Study on High Emissivity Thicker Oxide Zr-2.5Nb Pressure Tube Material.................................................................178

R. W. L. Fong, M. Paine, T. Nitheanandan 
 

ECCS Strainer Performance Testing—Lessons Learned and Best Practices .........................................................................................187
Ludwig C. Haber 

 

Microstructure and Mechanical Behavior of FeCrAl and Mo Coated Zr Substrate by Cold-Spraying Process ................................195
Dong Jun Park, Hyun Gil Kim, Yang Il Jung, Jung Hwan Park, Jae Ho Yang, Yang Hun Koo 

 

An Experimental Investigation of FI and CHF on Two Parallel Rectangular Channels .......................................................................201
Xiaozhong Liu, Xiaohong Wu, Yanping Huang 

 

Performance Evaluation of Wall Climbing Sensor Carrier for Dry Concrete Cask Storage System ..................................................205
Kyoung Won Yoon, Jin Yoo, Misuk Jang, Seoung Rae Kim 

 
ENABLING LONG TERM OPERATIONS 
 
Overview of the U.S. Department of Energy Light Water Reactor Sustainability Program.................................................................211

Bruce P. Hallbert 
 

In-Cell Testing of Highly Irradiated Ni Alloy Components to Support Long-Term Operation of CANDU Nuclear 
Power Plants....................................................................................................................................................................................................216

Kevin McCaugherty, Colin Judge, Youqing Sha, David Poff 
 

Focus Topics in Relicensing of Pickering Nuclear Power Plant as it Approaches the End of Commercial Operation ......................220
H. Overton, A. Viktorov 

 

Investigations of In-Plane Fluidelastic Instability of a Multi-Span U-Bend Tube Array.......................................................................226
Bruce Smith, Paul Feenstra, Teguewinde Sawadogo, Victor Janzen, Anne Wice, Helen Cothron 

 
ADVANCES IN RADIONUCLIDE ANALYSIS IN SUPPORT OF DECONTAMINATION AND 
DECOMMISSIONING 
 
Activity Reconstructed for Segmented Gamma Scanner Based on Efficiency Matrix Calibration......................................................236

Zhigang Li, Xianguo Tuo, Rui Shi, Jianbo Yang,Yuqi Liu, Honglong Zheng, Aijing He 
 

In Situ Characterization by Autoradiography for Dismantling................................................................................................................243
P. Fichet, S. Leblond 

 

A Portable Quantitative High-Resolution Gamma System for Waste, D&D, and Emergency Measurements...................................248
Frazier Bronson 

 

Fukushima Nuclear Fuel Debris Component Analysis by Spectral CT Method with Portable High Energy X-Ray 
Source...............................................................................................................................................................................................................257

Issei Ozawa, Junya Fukuoka, Yuki Mitsuya, Katsuhiro Dobashi, Mitsuru Uesaka, Kenji Shimazoe, Hiroyuki Takahashi, Hiroaki 
Abe, Tomooki Shiba 

 
 
 



ADVANCES IN LIGHT WATER COOLED REACTORS – II: INTEGRAL PWRS 
 
The Canadian Nuclear Safety Commission’s Readiness to Regulate Small Modular Reactors............................................................262

K. W. Lee 
 

Neutronic Study of the NuScale Core with Different Fuel Types .............................................................................................................270
Sadiel Pino Medina, Juan-Luis François 

 

A PWR-Based SMR Core Design Using Nitride Kernel FCM Fuel and Graphite-Based Solid Reflector...........................................278
Na Yeon Seo, Ser Gi Hong 

 

3D Modeling of Reduced-Moderation Water Reactor Lattice for P1 and P0 Scattering Approximations Using 
Deterministic and Monte Carlo Codes .........................................................................................................................................................285

Syed Bahauddin Alam, Bader Almutairi, Dinesh Kumar, Cameron S. Goodwin, Saeed A. Alameri 
 

Assessment of CHF Models in System Code Against Experiment Data at SMR Operation Conditions .............................................295
Jun Yang, Chuan He 

 
FUEL, CORE AND RELATED TOPICS - II 
 
Conceptual Design of Fuel Cycle based on Light-Water-Reactor with Surplus Enriched Uranium for TRU-
Production Inhibition.....................................................................................................................................................................................303

Satoshi Wada, Rei Kimura, Kenichi Yoshioka, Shungo Sakurai, Kouji Hiraiwa, Tsukasa Sugita 
 

The Nuclear Science User Facilities (NSUF) Impact on Fuel Cycle Research.........................................................................................308
J. Keith Jewell 

 

CFD Analysis for U Extraction in a Centrifugal Contactor ......................................................................................................................314
Yuichi Sano, Atsushi Sakamoto, Hirohide Kofuji, Masayuki Takeuchi 

 
POSTER SESSION 
 
An Improved OSEM Iterative Reconstruction Algorithm for Transmission Tomographic Gamma Scanning Image......................319

Aijing He, Xianguo Tuo, Rui Shi, Honglong Zheng 
 

Research and Development of PVA-KI Gel Dosimeter..............................................................................................................................326
Yutaro Aoki, Glenn Harvel, Taguchi Mitsumasa, Naotsugu Nagasawa, Toshiharu Sakura, Takeyoshi Sunagawa 

 

Redesigning the CANFLEX® Fuel Bundle to Support CANDU® Fuel Development ...........................................................................331
C. Cavanagh-Dollard, D. Wowk, P. Chan 

 

Characteristics of Chloride Deposits in a Nuclear Spent Fuel Dry Storage System ...............................................................................334
Chi-Ming Lai, Ting-Yi Wang, Heui-Yung Chang 

 

Applications of Continuous Gamma Spectral Measurements in Operational Nuclear Reactors and Those 
Undergoing Decommissioning.......................................................................................................................................................................339

Frazier Bronson, Carola Gregorich 
 

Development of Radioactive Water Decontamination Equipment Using Microalgae............................................................................350
Dohyung Kim, Taeyoung Kim, Unjang Lee, Sang-Hyo Lee, Seung-Yop Lee 

 

Dependencies of Flow Velocity on Migration Behavior of Radionuclides in an Unsaturated Zone Around Near-
Surface Underground.....................................................................................................................................................................................353

Takenori Ozutsumi, Yuichi Niibori, Taiji Chida 
 

Verification and Validation of Simulation Models for Residual Radioactive Contamination from Decommissioning 
Nuclear Power Plants .....................................................................................................................................................................................360

Huai-En Hsieh, Hui-Fang Miao, Mei-Shiue Chen, Yen-Cheng Liu 

 
POLICY AND REGULATORY APPROACHES TO NUCLEAR SAFETY 
 
Lessons Learned from the Development of the Reactor Oversight Process (ROP) in the United States and Their 
Application to Other Countries ....................................................................................................................................................................363

Hiroko Kondo 
 

Overview of Classification Requirements in Canadian Codes and Standards for Nuclear Power Plants ...........................................368
Suqiang Xu, Christopher Cole 

 

Lessons Learned from Implementation of NUREG/CR-7150 Vol. 3 (JACQUE-FIRE) ........................................................................372
Franklin Hope, Andrew Ratchford, Dane Lovelace, Jaiho Lee 

 

Radiation Screening and Adverse Event Prevention at 2017 Taipei Summer Universiade...................................................................376
Yuan Ko, Tze-Chieh Horng, Juneyuan Huang 

 
DESIGN CERTIFICATION AND CONSTRUCTION 
 
Mechanical Integrity Verification of PLUS7TM Fuel for APR1400 NRC Design Certification...........................................................380

Ilkyu Kim, Yonghwan Kim, Sangyoun Jeon, Hakin Lee, Heonjeong Ha, Hongjin Kim, Ohhyun Kwon, Chang-Sok Cho, Jaehoon 
Jeong, Yunho Kim 

 

Qualification of KCE-1 CHF Correlation for APR1400 NRC Design Certification ..............................................................................384
Kanghoon Kim, Keeyil Nahm, Jongseon Lim, Chaejoon Lim, Changsok Cho, Yunho Kim 

 

Best Estimate Large-Break LOCA Analysis Methodology for APR1400 NRC Design Certification...................................................393
Juhyun Park, Jaehoon Jeong, Woochong Chon, Tongsoo Choi, Changsok Sok Cho, Yunho Kim 

 



APR1400 Design Features for the U.S.NRC Design Certification ............................................................................................................400
Jeongkwan Suh, Yunho Kim 

 
RECENT ADVANCES IN PLANT DIGITIZATION 
 
Application of Data Analytics for Digital Monitoring in Nuclear Plants .................................................................................................405

Vivek Agarwal, Pradeep Ramuhalli, Ahmad Al Rashdan, Ronald Boring 
 

Smart Procedures in the Nuclear Power Industry......................................................................................................................................410
Billy T. Baker Jr., Bill Cronin 

 

Automating O&M Monitoring Using Physics-Based Qualitative and Quantitative Reasoning............................................................416
R. B. Vilim 

 

Development of CosMuse—An Integrated Nuclear Power Plant Full Scope Simulator Platform .......................................................422
Meng Lin, Yankai Li, Gang Chen, Yanhua Yang 

 
ADVANCES IN FUEL STORAGE OPTIONS AND REVIEW OF CHALLENGES - I 
 
The Effect of Atmospheric Chloride Deposition on the Dry Storage Canisters in Taiwan Coastal Region ........................................429

Clinton Fong, Yi-Ching Lee, Chih-Tien Liu, Kuo-Chen Yen 
 

Neutron Emission Analysis form Spontaneous Fission and Alpha Decay in a Filled Dry Storage Cask .............................................436
Noah McFerran, Andreas Enqvist 

 

A Virtual Efficiency Calibration Method of Segmented Gamma Scanning for Measuring Radioactive Waste Drum......................440
Honglong Zheng, Xianguo Tuo, Rui Shi, Zhigang Li, Aijing He 

 

Application of an Integrated Approach to Achieve Best in Class Safety, Security and Safeguards Standards for 
21st Century Decommissioning, Dismantlement and Environmental Remediation Projects................................................................447

Mark Campagna, Walter Sawruk, Joseph Scerbo 

 
NOVEL REACTOR CONCEPTS AND LICENSING NOVEL REACTORS 
 
Determining Appropriate Licensing Strategies for Novel Nuclear Technologies in Canada ................................................................451

S. Herstead, D. Miller, M. De Vos 
 

Fluoride-Salt-Cooled High-Temperature Reactor (FHR) Using British Advanced Gas-Cooled Reactor (AGR) 
Geometry and Refueling Technology ...........................................................................................................................................................456

Charles Forsberg, Dean Wang, Eugene Shwageraus, Brain Mays, Geoff Parks, Carolyn Coyle, Maolong Liu 
 

Pebble Bed Reactors (FHR, HTGR, and MSR) with Two Pebble Sizes for Fuel Management ............................................................468
Charles W. Forsberg, Per F. Peterson 

 

Dynamical Modeling of Six-Modular High Temperature Gas-Cooled Reactor Unit HTR-PM600......................................................475
Zhe Dong, Zuoyi Zhang, Yujie Dong, Xiaojin Huang 

 

Temperature Reactivity Control Methodology for Hydride-Moderated Small Reactors with Poison.................................................481
Nuclides Rei Kimura, Satoshi Wada 

 
VOLUME 2 

 
COMMUNICATION IMPACT OF NEW NUCLEAR TECHNOLOGIES AND USES 
 
Engaging the Public on the Building the First Small Modular Reactor—A Case Study: The Lab’s Leadership Role 
in Idaho ............................................................................................................................................................................................................486

Amy Lientz 
 

Lessons Learned from Safeguards Implementation for Facilities Under Construction.........................................................................489
S. Poirier, J. Whitlock, B. Boyer, K. Baird 

 

Community and Siting Impacts on Small Modular Reactor Operability and Design ............................................................................493
Glenn Harvel 

 

Potential for Reduction in Emissions by U.S. Industries While Meeting Thermal Energy Demand....................................................501
P. Sabharwall, M. McKellar, C. McMillan, R. Boardman, S. M. Bragg-Sitton, M. Ruth 

 
REACTOR SAFETY ANALYSIS, METHODOLOGIES, AND CODES - II 
 
Quantification of Decontamination Factors for Small Modular Reactors—Findings from Empirical Studies ..................................512

Rohan Biwalkar, Sola Talabi, Paul Fischbeck, Ronald King 
 

A Study on Thermal Transient Phenomena for Check Valve of Safety Injection System .....................................................................522
Ilhwan Kim, Kunwoo Lee, Joohee Lee, Kyungin Ju, Seongchan Park 

 

Design of a Natural Circulation Loop for Molten Salt Coolant Studies...................................................................................................529
Glenn Harvel, Richard Carlisle, Kevin Cordy, Ryan Murphy-Snow 

 

Time-Space Fractional Neutron Point Kinetics with Temperature Feedback Effects ...........................................................................539
E. G. Espinosa-Martinez, J. L. François, C. Martín-Del-Campo 

 
 



CONSTRUCTION AND INTERNATIONAL CONSIDERATIONS 
 
Construction Sequence Analysis of Common Basemat in NPP.................................................................................................................545

Hyun-Ho Lee, Young-Hoon Kim, Sung-Ho You 
 

Construction and Commissioning Experience of the First APR1400 Shin-Kori Unit 3.........................................................................551
Jong Tae Seo, Eung S. Kim, Seung S. Baek, Ju H. Lee, In H. Song, Young S Sul, Gyu C. Lee, Tae C. Park 

 

Imperatives for and Pathways Towards Enhanced International Cooperation .....................................................................................561
Alan Ahn 

 

The Prospects of Nuclear Power Technology Exports in the Pacific Basin Countries in the Aftermath of the 2011 
Fukushima Accident.......................................................................................................................................................................................571

Jasmina Vujic 

 
TECHNOLOGIES FOR POWER OPERATIONS 
 
Collaboration Within the CANDU Community and Beyond ....................................................................................................................585

John H. Moore 
 

Evaluation of Diameter Expansion of CANDU Pressure Tubes for BEI and BEO Channels ...............................................................588
Jong Yeob Jung 

 

Reduction of Ecological Risk due to Hydrazine Use at Nuclear Power Plants in Canada .....................................................................594
Duck Kim, Hemendra Mulye, Slobodan Jovanovic 

 

Regulatory Experience on Flexible Power Operation Application ...........................................................................................................604
Yu-Jen Huang, Keng-Yen Chiang, Song-Nan Tsau, Ming Tong Hsu, Jec-Kong Gone, Bin Kao, Chi-Szu Lee, Shin Chang 

 
ADVANCES IN FUEL STORAGE OPTIONS AND REVIEW OF CHALLENGES - II 
 
Management and Interim Storage Options for Radwaste Pending Availability of a Disposal Center.................................................610

Christelle Décanis, Hervé Lamotte, Eric Fillion, Dominique Carre, Chrostophe Icard, Vincent Cano, Sabine Chaix, Véronique 
Fédérici, Daniel Canas 

 

Regulatory Control on Spent Fuel Dry Storage of Chinshan NPP in Taiwan.........................................................................................615
Hsiao-Ching Tseng, Yen-Liang Lee 

 

Dry Cask Storage Welded Stainless Steel Canister Breach Consequence Analysis................................................................................620
Shannon Chu 

 

Safety Analyses for Installing Fuel Storage Racks in Cask Loading Pool at Kuosheng Nuclear Power Station ................................625
Ping-Hue Huang 

 
INNOVATIVE TECHNOLOGIES FOR ADVANCED REACTORS 
 
Assured Peak Nuclear Generating Capacity with Heat Storage and Auxiliary Combustible Fuels.....................................................631

Charles W. Forsberg 
 

Pressure Drop and Heat Transfer Characteristics of Printed Circuit Heat Exchanger Using CFD Simulations...............................640
Aiwei Xu, Yan-Ping Huang 

 

Expanded Keyboard-Video-Mouse (KVM) Technology Implementation for Advanced Reactors ......................................................644
Richard Turk, Richard Cooper, Wei Lai 

 

The Thermal Influences for Data Transport of Nuclear Grade Optical Fibers ......................................................................................648
Huai En Hsieh, Mei-Shiue Chen 

 
PROMOTING NUCLEAR ENERGY EDUCATION 
 
Education in Nuclear Science for National Development: Experience from Ghana ..............................................................................651

Aba Bentil Andam, Paulina Ekua Amponsah, Irene Opoku-Ntim 
 

Unique and Innovative Public Outreach......................................................................................................................................................658
Chris Wolfe, Christine Johnson, Lee Causey 

 

Bringing Nuclear Science Experiments to the Classroom .........................................................................................................................664
Eric B. Norman 

 
SEVERE ACCIDENT MANAGEMENT 
 
Improvements Made to EDF MAAP 5.04 in Order to be Used as a Crisis Management Tool .............................................................667

Jeremy Bittan 
 

Seismic Damage by the Great East Japan Earthquake at Nuclear Power Stations................................................................................676
Kazuhiro Akimoto 

 

Comparative Study of Prospective Corium In-Vessel Modeling with MAAP5.04 Code........................................................................686
Nikolai Bakouta 

 

Uncertainty Quantification of In-Vessel Hydrogen Generation in a Severe Accident of Advanced Boiling Water 
Reactor Using MAAP5 Code.........................................................................................................................................................................695

Te-Chun Wang, Min Lee 

 



ECONOMICS - I 
 
Development of a Cost Estimation Algorithm for Advanced Nuclear Reactor Concepts ......................................................................703

F. Ganda, T. K. Kim, T. A. Taiwo 
 

New Perspectives on Advanced Reactors in Future Electricity Markets .................................................................................................713
R. B. Vilim, R. Ponciroli, F. Ganda, J. Ramsey 

 

A Study of Grid Reliability and Resilience ..................................................................................................................................................721
W. Neal Mann, Katrina Ramirez-Meyers, Samuel C. Johnson, Thomas A. Deetjen, Joshua D. Rhodes, Michael E. Webber, Tammie 
Borders, Ronaldo Szilard 

 

Optimizing Non-Fuel O&M Costs for New Nuclear ..................................................................................................................................733
Charles T. Goodnight 

 
ADVANCES IN ENGINEERING DESIGN 
 
A Study of Inappropriate Bedrock Effect and Electromagnetic Noise Interference to Seismic Monitoring System..........................738

Kyoung-Soo Lim, Seong-Deuk Jo, Dong-Ki Kwon, Woo-Sik Shin, Yang-Gi Kim, Hyun-Chul Jung 
 

Development and V&V Status of COSINE .................................................................................................................................................747
Zhanquan Liu, Xiaoliang Fu, Shuo Li, Hui Yu, Feng Shen, Yanhua Yang, Yixue Chen 

 

Development of Computer Program for APR1400 SG U-Tube Layout and Tube-Sheet Dia. Determination for 
Triangular U-Tube Pattern ...........................................................................................................................................................................752

Mai Quy Sang, Ihn Namgung 

 
RECENT ADVANCES IN WORLD-WIDE DECOMMISSIONING - I 
 
In-Vessel Heat Transfer Characteristics Evaluation for Fukushima-Daiichi Decommissioning ..........................................................760

Shuichiro Miwa, Nassim Sahboun 
 

APR1400 Design Enhancement to Minimize Contamination and Radioactive Waste Generation ......................................................765
Sangho Kang, Irving Tsang 

 

Decommissioning of a 2-MW Research Reactor .........................................................................................................................................772
Dustin G. Miller 

 

EPRI Research and Development Projects for NPP Decommissioning ...................................................................................................776
Phung Tran, Richard McGrath, Richard Reid 

 
ENABLING ADVANCED REACTORS: RESEARCH FACILITIES 
 
VTR In-Pile Testing Capabilities to Support Development of Advanced Reactors................................................................................781

S. Balderrama, P. Sabharwall, A. Shigrekar, D. Wachs 
 

Update on the U.S. Nuclear Science User Facilities ....................................................................................................................................791
J. Rory Kennedy, Laura Scheele, Brenden Heidrich, Dan Ogden 

 

Tradeoff Studies for a Versatile Fast Spectrum Test Reactor...................................................................................................................795
F. Heidet, G. Youinou, T. Fei, M. A. Smith, G. Palmiotti, S. Bays 

 

Lessons Learned from Fast Flux Test Facility Experience........................................................................................................................802
D. W. Wootan, R. P. Omberg, C. Grandy 

 

Overview of the FASTER Test Reactor Concept........................................................................................................................................812
F. Heidet, C. Grandy, T. Sumner, R. N. Hill 

 
NEW APPROACHES TO NUCLEAR OUTREACH 
 
An Online Encyclopedia Aiming to Shift the Discussion on Nuclear Power ...........................................................................................819

B. Afework, S. A. Amin, J. M. K. C. Donev 
 

Promoting Local Economic Development by Application and Research of Electron Accelerators......................................................824
Jiang Huang, Mingwu Fan, Tiaoqin Yu, Yongqian Xiong, Jun Yang 

 

The Young Generation Advocating for Nuclear .........................................................................................................................................827
M. Mairinger 

 

Integrating Small Module Reactors and Renewable Energy: Attaining a Carbon-Free Grid ..............................................................832
Sean F. Hagen 

 
THERMAL HYDRAULICS 
 
Experimental and Theoretical Study on Flow Pattern Characteristics in Inclined Circular Tube ......................................................842

Tianzhou Xie, Jianjun Xu, Bingde Chen, Wei Bao 
 

Thermal Hydraulic Design and Analysis of Advanced Nuclear Heating Reactor ..................................................................................848
Heng Xie, Fei Xie, Weihong Liang 

 

Modeling of Two-Phase Flows Through Horizontal Pipes with Bends at High Void Fractions ...........................................................854
Q. Chen, K. Podila, Y. F. Rao, R. Bowden, S. K. Yang 

 



Numerical Investigation of Pressure Drop Characteristics in an Inclined Tube Bank of a Sodium-to-Sodium Heat 
Exchanger........................................................................................................................................................................................................864

Hyung Gyun Noh, Jaehyuk Eoh, Dong Eok Kim, Moo Hwan Kim 
 

Research on CSNS Target Station Water Cooling System ........................................................................................................................869
Ning He, Bingyun Zhang, Huihong Liang, Congju Yao, Xiong Lin, Lin Fan, Yu Liu, Yaoda Wu, Yi Zhuang, Haifen Han 

 
ECONOMICS - II 
 
Development of a Monte Carlo-Based Economic Optimization Scheme for Nuclear Hybrid Energy System Power 
Dispatch ...........................................................................................................................................................................................................875

R. Ponciroli, F. Ganda, R. B. Vilim 
 

Energy Storage Coupled with VSMR for Remote Communities ..............................................................................................................881
M. A. Moore, N. Gnanapragasam 

 

Benchmarking of Economic Models for Nuclear Hydrogen Production .................................................................................................889
Ramakant Sadhankar, Lauralee Sopczak, Donald Ryland, Rami El-Emam, Ibrahim Khamis 

 
RECENT ADVANCES IN WORLD-WIDE DECOMMISSIONING - II 
 
Requirements Based Decommissioning Process and Activity Diagram Design of Nuclear Facilities ...................................................898

Sun-Kee Lee, Heon Kim, Chang- Lak Kim 
 

Simulation of Robotic 3D Scanning for Dismantling of Nuclear Facilities ..............................................................................................908
Sungmoon Joo, Jonghwan Lee, Dongjun Hyun, Ikjune Kim, Shinyoung Kang 

 

Developing Standards and Guidelines for Decommissioning in Japan ....................................................................................................911
K. Tanaka 

 

Recovery and Utilization of Non-Standard Uranium Sources ..................................................................................................................918
Norman Garner, Robert Follett, Lance Stephens, Michael Scrimsher, Marie Pierre Valla, Noemi Jimenez-Carro 

 
HEAT-PIPE REACTORS AND SODIUM-COOLED REACTOR 
 
5 MWt Heat Pipe-Cooled, Sodium Fast Micro-Reactor for Electricity Generation at Remote Sites ...................................................927

Andrew J. Hummel, James W. Sterbentz, John C. Kennedy 
 

High-Temperature, Heat Pipe-Cooled, Fast Micro-Reactor Concept Using Stainless Steel and Uranium Oxide Fuel 
Elements ..........................................................................................................................................................................................................934

James W. Sterbentz, Andrew J. Hummel, John C. Kennedy, Axel M. Dion, Robert C. O’Brien, Richard N. Wright, Michael G. 
McKellar, Krishnam P. Ananth 

 

Study on Heterogeneous Minor Actinide Loading Fast Reactor Core Concepts with Improved Safety .............................................942
Kazuya Ohgama, Shigeo Ohki, Takanori Kitada, Toshikazu Takeda 

 

Development of a Control Strategy for the TWR Advanced Nuclear Power Plant ................................................................................948
Baofu Lu, Eric Williams, Jerry Mauck, Edward L. Quinn 

 

A Neutronic Design Study of Small Ultra-Long-Life SFR Core Using Serpent Heterogeneous Monte Carlo 
Calculation ......................................................................................................................................................................................................952

Kyu Jung Choi, Yeonguk Jo, Ser Gi Hong 

 
ADVANCES IN NUCLEAR MEDICINE 
 
Metaheuristic Optimization for Neutron Spectral Shaping for Boron Neutron Capture Therapy ......................................................957

Sandra Bogetic, James Bevins, Jasmina Vujic 
 

A Multipurpose Inertial Electrostatic Confinement Fusion for Medical Isotopes Productions ............................................................965
Yasser R. Shaban 

 

Author Index 




