Nuclear Plant Chemistry Conference
2014 (NPC 2014)

International Conference on Water
Chemistry of Nuclear Reactor
Systems

Sapporo, Japan
26-31 October 2014

Volume 1 of 3

ISBN: 978-1-5108-0719-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2014) by the Atomic Energy Society of Japan
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact the Atomic Energy Society of Japan
at the address below.

Atomic Energy Society of Japan
3-7 Shimbashi 2-chome
Minato-ku, Tokyo 105-0004 Japan

Phone: 81-3-3508-1261
Fax: 81-3-3581-6128

atom@aesj.or.jp

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1
KEYNOTE LECTURE
BWR and PWR Chemistry Operating Experience and PerspeCtiVes. ..........ccoeiiiireieirine e 1
Keith Fruzzetti, Susan Garcia, Nicole Lynch, Richard Reid
Activity of Water Chemistry Division of the Atomic Energy Society 0f Japan ..........ccccovviriiineinsiense e 14

Yosuke Katsumura

SESSION 1 - BWR OPERATING EXPERIENCE

Reducing Radiation Levels at Boiling Water Reactors of a Commercial Nuclear Power Plant Fleet.......................... 20
Andrew Odell, Mary Jarvis

Investigations into Surface Treatment Methods for Reduction of Recontamination of BWR Reactor

)T A1 =] 1 1 TS OTOOOTTOSOU PO T UR TP UROOPTPR 33
Bernhard Stellwag, Juan De Dios Sanchez Zapata, Ashim Basu, Tomas Berasaluce, Stephan Hoffmann-Wankerl,
Luis Sempere Belda

Uncommon Water Chemistry Observations in Modern Day Boiling Water Reactors ...........ccocooevevninenc e 45
Samson Hettiarachchi, Christoph Weber
Behavior of Shut-Down Dose Rate of Recirculation Piping of BWR under Noble Metal Application......................... 57

Motomasa Fuse, Makoto Nagase, Motohiro Aizawa, Yoichi Wada, Kazushige Ishida, Hideyuki Hosokawa, Samson
Hettiarachchi, Christoph Weber

Effect of Seawater Infiltration from Main Condenser, Damaged by Break on the Reactor Facilities,

L Eo LA T= 1] O T T USSR 67
Tadashi Tsukada, Tsugitaka Egami, Yoshiaki Watanuki, Kazumi Mitani, Tetsuya Watanabe

SPECIAL SESSION (INVITED) - FUKUSHIMA DAIICHI NPP ACCIDENT

Current Status of Fukushima Daiichi NPS Efforts for Decommissioning and Contaminated Water

(0] o1 1 ] E OSSPSR 80
Ryoji Doi

Current Situation of Decommissioning Work in Fukushima Daiichi Nuclear Power Station ...........c..ccccvceveviiiiininns 95
Sakae Muto

Latest Activities of the AESJ Investrigation Committee on the Nuclear Accident at the Fukushima

[ U T T AN TSROSO RPTSTRSTN 108
Shunsuke Uchida, Masanori Naitoh, Hiroaki Suzuki, Hidetoshi Okada

Implementation and Planning of Preventive and Multi-Layered Contaminated Water Treatment.............ccc........ 120

Tomoyuki Arai, Takeshi Takahashi
Influence of Radiolysis and Gas-Liquid Partition of 1-131 in Accumulated Water on Late Phase

Source Terms at FUKUShIMa NPP ACCIAENT .......ccoiiiiiiicece ettt re bt nne 128
Akihide Hidaka

The TMI-2 RECOVEIY & CIBANUP ... .eviriirieiieiicti sttt ettt e sttt taebe st e st e s b e b e st eseebeebestesbessenbeseeseebeabesbessebeseensaneaneas 140
Chuck Negin

State of Radioactive Water in the Ruined Unit 4 of Chernobyl Nuclear Power Plant and Hydro-

Geological /MOoNItoring Of GrOUNGWALET ...........oiiiiiiieieee et bbb et sb e bt e ettt eb e be e s 150
Victor Krasnov

An Overview of Approach to Corrosion Issues in Fukushima Daiichi Nuclear Power Station .............cccccceoeenenee 162
Yuichi Fukaya, Toshifumi Hirasaki, Katsuhiko Kumagai, Teruhisa Tatsuoka, Kenro Takamori, Shunichi Suzuki

Progress on Off-Site Cleanup EffOrts iN JAPAN ......ccco ittt sbe s 175

Teruyoshi Hayamizu



SESSION 2 - PWR, VVR & CANDU/PHWR OPERATING EXPERIENCE

The Evolution of Chemistry in PWR Nuclear Power Plants: Overview and Safety Perspectives............c.ccccoveennne. 202
lan De Curieres
Actions Taken to Significantly Reduce Activity Levels on Primary Loop Surfaces at Loviisa NPP .............cccccovnie 210

Kari Makela, Sari Jarvimaki, Roger Kvarnstrom, Minna Makinen

Zinc Injection on the EDF Pressurized Light Water Reactors: Current Results and Operating
EXPEriENCE FEEUDACK ..ottt bbbt e bt bbb et et e b e 220
Olivier Piana, Arnaud Duval, Edgar Moleiro, Moez Benfarah, Jean-Luc Bretelle, Guy Chaigne

Appropriate Zinc Addition Management into PWR Primary Coolant after the Plant Long-Term

1Y =T g g F= Vg Lol RSOOSR 232
Atsushi Hirose, Ryo Matsui, Haruki Imamura, Akira Takahashi, Yuichi Shimizu, Noritaka Kogawa, Kunitaka
Nagamine

The Effects of Zinc Injection from HFT at TOMARI UNIT 3. ..o 243

Yamato Aizawa, Kenji Ouchi, Hitoshi Hayakawa, Satoshi Nakahama, Takao Nishimura, Ryuji Umehara, Yuichi
Shimizu, Noritaka Kogawa, Zenjiro Ojima
Primary Heat Transport System Return to Service Following the Refurbishment Outage at the Point

Lepreau GENErAtiNg STALION ........c.cciiiiiiiieieeee ettt sttt e s e te st e b e e et e e eseebeebesbesae b e s eseeteabeabessesbesaenseneaneas 255
Craig Stuart, William Cook, Eric Gardner

Westinghouse Fuel Performance in Modern RCS ChemiStrY........c.cooiiiiiiiiiiiesene e 266
Jayashri lyer

First Steam Generator Cleanup Application with Dispersant at DOEI 3 ... 277

Charles Laire, Dominique Ceursters, Steven Bosmans, Rene Delporte, Stephanie Coart, Raphael Lecocq

SESSION 3 -WATER CHEMISTRY SCIENTIFIC STUDIES

A Novel Technology for Fouling Mitigation and Dose Reduction in BWR..........ccocooiiiiiiiiincce e 289
Young-Jin Kim, Juan Varela

Effects of Zinc Injection on Electrochemical Corrosion and Cracking Behavior of Stainless Steels in

Borated and Lithiated High TemMPErature WALEE ...........cc.coviiiiiiiiiieict ettt sbe et seenestesbe e 300
Xingiang Wu, Xiahe Liu, En-Hou Han, Wei Ke

Uptake of Co-60 on Alloy 690 and Stainless Steel Type 304L Surfaces in Simulated PWR Primary

(O3 0 T=T0 0TI 1 YOS 313
Johan Oijerholm, Bernt Bengtsson, Peter Gillen, Pernilla Svanberg, Jiaxin Chen

New Insights into Activity Transport within the Primary Heat Transport Systems of CANDU

=T Ted (0] TSSOSO TR UT PR PR PPN 325
Yury Verzilov, Aamir Husain
Modelling Material and Radioactivity Transport in the Primary Circuit of CANDU Reactors.............cccceoevvevnvnne. 339

Olga Palazhchenko, Derek Lister

New Data for Thermodynamic and Kinetic Behaviour of Nickel Phases in PWR Physicochemical
(0] o To 11 1o o S OSSPSR 351
Dominique You, Gabriel Plancque, Patrick Lovera

The OSCAR Code: Modelling and Simulation of the Corrosion Product Behaviour under Nucleate

BOiliNG CONAITIONS IN PWWRS ......ooiiiitiiiie ettt ettt bt et e e e st et e e beebe st et et e st e s e ebeebestesbesaenseseaneanas 363
Frederic Dacquait, Alexandre Ferrer, Benoit Gall, Gilles Ranchoux, Mathieu Corbineau

Electrochemical and Microstructural Characterization of Crud ..o 375
Fabio Scenini, Jonathan Duff, Nicholas Stevens, Andrea Cioncolini, Anthony Cook, Andrew Banks

Modeling Chemistry in PWR FUEI CrUT ........coiiiiiie ettt 387

Jim Henshaw, Amit Agarwal, John McGurk, Sarah Connolly, Shirley Dickinson, Dan Wells, Aylin Kucuk

Characteristics of Fuel Crud from Ringhals Unit 4 - A Comparison of Crud Samples from Ultrasonic

FUel Cleaning and FUEBT SCIaPB.......c.oiiiiiieieiieieit sttt sttt st sttt et e st et e e beebe st et e e e st eseabeebesbeebeseenseneeneanas 399
Jiaxin Chen, Chuck Marks, Bernt Bengtsson, John Dingee, Daniel Wells, Jonas Eskhult

Capacity of Ammonia, ETA, and MPA on Corrosion Inhibition and Delay of Carbon Steel in PWR

S LCTolo] o [o P T A @do] o o [ 1o o SOOI 411
In Hyoung Rhee, Hyunjun Jung, Young In Kim
Reactor Coolant Cleanup OPLIMIZATION..........ccoiiiiiiie bbbttt b e bt ebe b b nnas 420

Joel McElrath, Daniel Wells, Al Jarvis, David Morey



SESSION 4 — SECONDARY WATER CHEMISTRY (STEAM CYCLE)

The Effect of Polyacrylic Acid on Iron Oxides Formed on Steam Generator Tubes and on Metallic

Copper Present in Pressurized Water REACIOIS. ........oociiiiiieie ettt ettt es e bbbt neeseebesne e s 433
Marion Roy, Carine Mansour, Dominique You
Hard Sludge and Denting in the Secondary Side of PWR Steam GeNerators ..........cccccvvievieneieeieiesesesesieseesse e 443

Rocio Fernandez Saavedra, Marta Fernandez Diaz, Maria Belen Gomez Mancebo, Gonzalo De Diego, Alberto
Jose Quejido Cabezas, Maria Dolores Gomez Briceno

Secondary System Return to Service Following the Refurbishment Outage at the Point Lepreau

(LT aTeT g U To S = L1 o] o TSSOSO 456
William Cook, Eric Gardner, Jason Lee, Craig Stuart

PWR Steam Generator Tube Denting at Top of TUDESNEET............coiiiiciii s 468
Samuel Choi, Chuck Marks, Ryan Wolfe

Impacts of WWER Power Increase on Horizontal Steam GeNnerators............coiieieiiirienene e 476

Roman Krautschneider, Lukas Joch

Study of Corrosion Resistance and Semiconductor Properties for the Passive Film of Nuclear Grade
StaiNIESS STEEl WEIHING JOINT ..ottt b e et et b e bt bt se et e e em e e s e e neeb e st e ebeseenb e e eneerees 487
Xin Changsheng, Wang Hui, Hai Zhengyin, Hu Yong

SESSION 5 - LIFE TIME MANAGEMENT AND PLANT AGING

The IAEA Activities on Plant Life Management and Ageing Management ...........ccovveivieierienieieeieiesiesesiesesessseanens 488
Keeyoung Kim, Ki-Sig Kang

Concept Study of Steam-Water Cycle Sampling System Modernization at NPP Borssele...........cccccooiiiiniiiiiinnn 489
Andreas Drexler, Niels Van Dijke, Manuel Sigrist

Role of Cavity Formation in SCC of Cold-worked Alloy 690 in High-Temperature Water ............cc.ccoceeeieiniencne. 501

Takuyo Yamada, Masanori Aoki, Tomoki Miyamoto, Koji Arioka

A Comprehensive Investigation of the Platinum Application to BWRs to Mitigate Stress Corrosion

(O3 1= To] 11 oo SO USPR 513
Pascal Grundler, Lyubomira Veleva, Amuthan Ramar, Stefan Ritter

System Safety Analysis of Aging NPPs Based on Probabilistic Risk Evaluation of Flow-Accelerated

(1] ¢ 013 o] o FA OSSOSO SOU SR P PP USOURO T 525
Hidetoshi Okada, Shunsuke Uchida, Masanori Naitoh, Hiroaki Suzuki, Seiichi Koshizuka, Derek Lister

SESSION 6 — CHEMISTRY AND FUEL PERFORMANCE

Impact of Long Term Injection of Platinum (HWC/OLNC) on Water Chemistry, Crud Behavior and

oA Tl DT Tt 1 o] ISR 533
Lena Oliver, Britta Helmersson, Peter Cronstrand, Guido Ledergerber, Aylin Kucuk

AREVA M5™: A Zirconium Alloy Highly Resistant to Detrimental Water Impurities...........cccovveneinnenncennnn 545
Pierre Guillermier, Damien Kaczorowski, Delphine Perche, Charles Brussieux

Studies on ZIRCALOY-4 Cladding Corrosion in the Halden REACLON ...........cccoveveiiiiiiiiie e 556
Peter Bennett, Reka Szoke

Study for Nickel Deposition on the Fuel Cladding by DH transition under Simulated PWR Conditions.................. 568

Yuichi Shimizu, Takao Nishimura, Ryuji Umehara, Noritaka Kogawa, Zenjiro Ojima, Kunitaka Nagamine,
Masashi Suzuki

Effect of Concentration Ratios of Ni/Fe lons on the Fuel Crud Deposition ..........cccovvrierniineinieiseeseiee e 580
Do Haeng Hur, Seung-Heon Baek, Hee-Sang Shim, Kyung Soo Im, Uh Chul Kim
Ukraine’s WWER-1000 Primary Coolant Chemistry Optimization...........cccccocviiiiciiiiiiiicsese e 587

Mykhaylo Tretyakov, Volodymyr Krasnorutskyy, Viktor Grytsyna, Valeriy Zuyok, Roman Rud, Ivan Petelguzov

SESSION 7 - CHEMISTRY OPTIMIZATION PROGRAMS AND COMPLIANCE MANAGEMENT

Recent Advances in BWR Water ChEMUSTIY ..........ciiiiiiiiiiiieie ettt sttt se et sbe st e e e seenesbeseennan 598
Susan Garcia, Nicole Lynch, Joseph Giannelli, Mary Jarvis, Alfred Jarvis
Chemistry Evaluation in French EDF Nuclear POWEr PIantS..........cccooiiiiiiiiiie e e 612

Herve Jacquier



Current Status of Regulatory Aspects Relating to Water Chemistry in Japanese NPPS..........ccccooiiinineicincnenn 619
Masatoshi Sato

BWR Water Chemistry GUIAEIINES IN JAPAN .......cvieiiiieieieisese ettt sbesbe st sesnesresbeneen 627
Hideo Hirano, Naoshi Usui, Hideaki Kitajima, Hirotaka Kawamura, Yuki Fukabori, Junichi Suzuki, Norio Kawai,
Tsunaki Yamaguchi, Satoshi Uemura, Satoshi Onodera, Kenji Hisamune, Yutaka Ueyama, Hidehiro Urata

Primary Water Chemistry Guidelines for Japanese PWR PIantS ..o 640
Hirotaka Kawamura, Yasuhiko Shoda, Yasuo Tsuzuki, Hideo Hirano, Yoshihumi Watanabe, Kotaro Takeda,
Takumi Terachi, Nobuaki Ishihara, Akira Takahashi, Kenji Hisamune, Yusuke Nakano, Takao Nishimura

SPECIAL SESSION — FUKUSHIMA DAIICHI NPP ACCIDENT

Study on the Radioactive Wastewater Treatment System for Fukushima Daiichi Nuclear Power

Station (I1) Sr Adsorption Characteristics 0N ZEOITE..........c.cceiiriirieriiice e re e 653
Takatoshi Hijikata, Kenta Inagaki, Takeshi Tsukada, Tadafumi Koyama, Eiji Ishizaki, Minoru Matsukura

TIMI-2 ClEANUD OPBIALIONS. ......uiitiiiteteieteeteete ettt b e b bt s ekt beeb e st e b et e s b e bt e b e ekt eb e b e neemb e bt ebeeb e e b e ebenbenbe e eneebeanen 665
Chuck Negin

Application of Phenol-Based lon-Exchange Resin for Radioactive Cesium Removal from

(000101 2= Lo TR =0 B ST-T LT L (=] OSSR 671
Kenta Mino, Wataru Sugino, Kenji Hisamune, Yoshinori Meguro, Shintaro Tsuzuki, Katsuya Takuwa

Development of the Radioactive Cesium Decontamination Technology from Radioactive Fly Ash............cccccceveunee. 680
Keita Takakura, Tsuguyuki Kobayashi, Hideki Nakamura, Hisao Oomura, Shinichi Makino

Effect of Oxygen on Radiolytic Hydrogen Production from X-Type Zeolite-Water Mixtures ............cc.ccecevvevvenennnnn. 690
Yuta Kumagai, Atsushi Kimura, Mitsumasa Taguchi

Effects of Seawater Components on Radiolysis of Water at Elevated Temperature ...........ccccooeoeeiininencininienenen 699
Yoichi Wada, Masahiko Tachibana, Kazushige Ishida, Nobuyuki Ota, Naoto Shigenaka, Hiromitsu Inagaki,
Hiroshi Noda

Consideration of Radiolytic Behavior in Diluted and Concentrated Systems of Seawater for

Computational Simulation of Hydrogen GENEIatioN...........c.cciiiiiiieiieieieie et e e besre e 708
Ryuji Nagaishi, Masao Inoue, Ryutaro Hino, Toru Ogawa

Nordic Owners Group Study on Radiolysis Gas Management Post-FUKUSNIMA ..., 717

Jorgen Finne, Peter Cronstrand, Ylva-Li Lindh, Frida Karlen, Erik Slobe, Richard Faxen, Ingemar Jansson,
William Eek, Hakan Wennerstrom

lodine Chemistry in Nuclear Reactor Accident Conditions: Recent Studies and Hypotheses ..........c.cocccveenieninnne, 729
Shirley Dickinson, Ari Auvinen, Loic Bosland, Dana Powers, Glenn Glowa, Beatrice Teisseive, Sabrina Tietze

Effects of Environmental Factors on Oxidation of lodide under 254 nm Ultra-Violate Irradiation..............c.c.c....... 742
Jei-Won Yeon, Sang-Hyuk Jung, Sue Young Hong, Kyuseok Song

Application of Nanofiltration to Separate Strontium from SEAWALEK ..o 750
Yusuke Shinoda, Yasushi Maeda, Shintaro Tsuzuki, Supriyo Das, Elbir Jove, Scott Beardsley, Garth Parker, Steven
Rosenberg

An Electro-de-lonization Device for the Continuous Measurement of the Conductivity after a Cation

(ol g F= Vg To -] RSOOSR 759
Heini Maurer, Martin Aicher

Lay up Practices at EDF PWR Fleet and Future DeVEIOPMENTS ..o 769

Olga Alos Ramos, Sergio De Maria Pablo, Matthieu Wintergerst, Alexandra Postic, Jean-Pierre Courtaudiere,
Christian Fournier, Robin Vialette, Jacques Waeber, Didier Couturier, Philippe Robillart

Reverse Osmosis and its Use at the Nuclear Power Plants-Purification of Primary Circuit Coolant by

the Means Of REVEISE OSMOSIS. ... ..cuiiiiiiieiieiei ettt ettt et teetesbestesbe e eseeseeseabesbesbe st enteseeseabesbesbesseseseensaseasens 782
Katerina Vonkova, Pavel Kus, Katerina Kunesova, Sarka Bartova, Martin Skala, Tomas Moucha

SESSION 8 - MAINTENANCE

Study on the Radioactive Wastewater Treatment System for Fukushima Daiichi Nuclear Power

Station (1) Cs Adsorption Characteristics 0N SOFDENT ... e 788
Takeshi Tsukada, Takatoshi Hijikata, Kenta Inagaki, Tadafumi Koyama, Eiji Ishizaki, Minoru Matsukura

Recent Decontamination Experiences in BWRs and the Effect of Operational Water Chemistry on the

Decontamination APPIICATION ..........oiiiiieieiee ettt sttt e st et e e beebe st et e e e st ereebeebesbesbesee s eneeneanes 801
Ashim Basu, Johan Lejon, Monika Mattsson
Sorbents for Effective Removal of Radioactive Antimony during Chemical Decontamination.............ccoceevvverinnene. 814

Padala Abdul Nishad, Anupkumar Bhaskarapillai, Sankaralingam Velmurugan



Electrochemical Decontamination Methods Applied at Paks Nuclear Power Plant in Hungary............ccccoceeeencnne. 825
Pal Baradlai, Norbert Kosa, Gabor Patek, Janos Schunk, Zoltan Laszlo, Karoly Nyitrai

Hard Sludge Formation in Modern Steam Generators of Nuclear Power Plants -Formation, Risks and

1Y LT = 4o o SO SSSSRPRP 835
Franz Strohmer

ASCA Applications: 2014 EXPErieNCe UPUALE.........ccccuiiiieiiiieieiiii ittt sttt ste st s e se e sbe st ssessesessessesnen 848
Michael Little, Anisa McCree, Robert Varrin, Aaron Pellman, Marc Kreider

Research of the Extended Layup on the Secondary Side in Japanese PWR Plants ..., 860

Takumi Terachi, Nobuo Ishihara, Yasuhiko Shoda, Nobuo Nakano, Yusuke Nakano, Tatsuya Satou, Shunsuke Yagi,
Tooru Morisaki, Akira Takahashi

VOLUME 2
Model Corrosion Investigations of the Material Used in the Steam Generators of NPP Energy Blocks.................... 871
Nikolai Boshkova, Neil Boshkova, Vasil Bachvarov, Miglena Peshova, Ludmil Lutov
On Performance Capabilities of Alkaline Anolyte in Wastewater Management ............cocooevenieiineneneneeeseneee 882

Alexander Shimkevich

Development of an Electro-Plating Process for Retrieving 60Co Removed from Radioactive Spent lon
EXCRENGE RESINS ...ttt sttt et s ettt e e e e be et ea e e s e e Rt e b e e b e e be s e e m b e e eReeE £ e beeEeee et e e emseReebeebeseenbeseensabeanennas 894
Shingo Miyamoto, Mamoru Iwasaki, Mami Hirose, Motohiro Aizawa, Nobuyuki Ota, Kazushige Ishida

SESSION 9 - AUXILIARY SYSTEMS, WATER AND WASTE TREATMENT SYSTEM

Development of Wet-Oxidation and Solidification System for Treatment of Spent Radioactive lon-

EXCRANGE RESIN ..ottt s b et et e s b e e s e s e e st e b e et e e b e e e st e s e eRe e R e e be e b et et e e e st e ReeReebe et et e enteteerennn 905
Yih-Ping Chen, Chao-Rui Chen, Tzeng-Ming Liu

EDF Operational Experience of Primary Circuit Filter Usage: Analysis of Results and Strategy for

Optimizing Filtration and RedUCING SO WASTES........c.coiiiiiie ettt see s 912
Darren Mascarenhas, Edgar Moleiro, Estelle Bancelin, Jean-Luc Bretelle

Theoretical-Experimental Investigations into the Behaviour of Catalyst, Silica Gel and Activated

Carbon in the GWTS System for FIamanville3 EPR............ccoiiiiiiiee et 925
Arancha Tigeras, Nicolas Arias, Samuel Barret, Donato Aquaro, Francesca Annunzi
Electron Beam Irradiation on Cation Exchanger Used for Strontium RECOVEIY ........c.ccccvvvirierieieieiesesesiesiesee e 938

Sou Watanabe, Masahiro Nakamura, Kazunori Nomura, Yasuo Nakajima, Yoshihiro Okamoto

SESSION 10 - FUTURE TREND AND NEW DEVELOPMENT / SCIENTIFIC BASIS

Development of High Temperature Reference Electrodes for Potentiometric Analyses in Supercritical

WVALEE ENVIFONIMENTS .......iitiitiieeee ettt et e et et ek e bt et e b e e e a e eE £ e EeeReee e b e e e Rt eE e e bt ebeee et e e ent et e ebeabesbenbeneenearennen 948
Tsung-Kuang Yeh, Yu-Ming Tung, Mei-Ya Wang
PWR Primary System Chemistry Control during Hot FUNctional TeStiNG ..........ccvviriirniiiieineese e 958

Richard Reid, Michael Little

Deposition Behavior of TiO2 on Fuel Cladding Surface in Boiling Water under Simulated BWR

(O]9 LT - (1 aTo [ @] oo 11 o] oI SO 971
Koji Negishi, Osamu Shibasaki, Masato Okamura, Seiji Yamamoto, Junichi Takagi

Multi-Scale Multi-Physics Computational Chemistry Simulation Based on Ultra-Accelerated

Quantum Chemical Molecular Dynamics Method for Structural Materials in Boiling Water Reactor .................... 982
Akira Miyamoto, Etsuko Sato, Ryo Sato, Kenji Inaba, Nozomu Hatakeyama

POSTER 1

EPRI BWR Water Chemistry GUIAelingS REVISION ...........cuiiiiiiiiiieieiee sttt sbe e 990
Susan Garcia, Joseph Giannelli

BWR ZinC Addition SOUICEDOOK .........ccuiiiiiiiiiii sttt sttt sttt sesteteebesbeste st e seensaraareas 1002

Susan Garcia, Alfred Jarvis, Joseph Giannelli



Approaches to Enhancing Early Hydrogen Water Chemistry for IGSCC Mitigation During BWR

Y £= L LU 0TSPTSRO O TP P PP URTPRTUPTPPRO 1015
Susan Garcia, Andrew Odell, Joseph Giannelli, James Tangen

Mitigation Performance Indicator for Boiling Water REACIOIS. ........cccviiiiiiiiiieisc e 1025
Susan Garcia, Joseph Giannelli, Mary Jarvis

Boiling Water Reactor Shutdown Dose Rate Experience after On-Line NobleChem™ ...........c.ccccovviivinciciniiennens 1034
Susan Garcia, Joseph Giannelli, Mary Jarvis

BWR Shutdown and Startup Chemistry Experience and Application Sourcebook ............cccooioiiiiiinincicinenns 1042
Susan Garcia, Joseph Giannelli, Alfred Jarvis

Cobalt Sequestration Resin Plant Demonstration Experience in BWRS ... 1055
Susan Garcia, Paul Frattini, Andrew Odell, Michelle Mura, Joseph Giannelli

Modeling of Platinum Deposition on BWR Surfaces During On-Line Noblechem™ ... 1068
Susan Garcia, Jim Henshaw, Joseph Giannelli

Measures to Reduce the Generation of LCW Spent Resin at the Shika Nuclear Power Station ............ccccoceevienens 1078
Daigo Hatake, Takeshi Saito, Hideyuki Takashima

Initiatives to Reduce the Occupational Radiation Exposure of ABWR PIants...........cccocviiiiiininienececseseee 1089
Hajime Hirasawa, Hidehiro Urata, Taku Ueda, Seiji Yamamoto, Yumi Yaita

Application of the Hi-F Coat to the Shimane Nuclear POWer Station ............coccooiiiiininiiiee e 1098

Satoshi Uemura, Tadashi Kanaoka, Hiroyasu Kajitani, Makoto Nagase, Satoshi Ouchi
Update on the Use of Dissolved Oxygen Addition to Monitor the Effectiveness of Noble Metal

Applications in EXternal Manifolds............ccoiiiiiiiioicici ettt a et be st et be e eneeraane s 1104
Juan Varela, Hubert Huie, Andrew Odell, Russell Seeman, Carl Bourne

The Planning of NMCA Application and ECP Monitoring in TOKaI-2..........ccccoiiiiiiiiiiiinec e 1119
Katsuhiko Kato, Yutaka Ueyama, Takehiko Takahashi, Kenji Hisamune

Noble Metals SAMPIING EXPEIIENCE ... ..ottt b e et ettt be s bese e be e eneebeebesbeseeebeneeneaseanea 1126

Richard Kohlmann, Alan Drehmel

POSTER 3 (BRW)

Circulating Crud Characterization in Condensate System of Boiling Water Reactors at NWC/HWC

ENVITONIMEBNTS ...ttt sttt e s e b et s beebe e e s e st es e e b e e Eeebeeeea s e s e e Rt eE e e ke e ke se et e s eneabeebeabe st et eneeneareatens 1136
Tung-Jen Wen, Yu-Hung Shih, Charles Fang Chu, Sze Chieh Shen

An Investigation into Stress Corrosion Cracking Susceptibility of 304 Stainless Steel in Simulated

Boiling Water Reactor Start-Up ENVIFONMENTS...........coiiiiii ettt 1148
You-Wen Chiou, Tsung-Kuang Yeh, Mei-Ya Wang

An Investigation into the Electrochemical Behavior of Hydrogen Peroxide on TiO2 Treated Type 304

Stainless Steels in High TemMPerature WALEK ...........c oottt b e et seenesbesaeean 1159
Tsung-Han Li, Tsung-Kuang Yeh, Mei-Ya Wang

The Influences of ECP and Metal Dopants on Radiation Field Build-Up on Stainless Steel Surfaces..................... 1171
Charlotta Obitz, Johan Lejon, Margareta Tanse Larsson, Jimmy Hagg, Arne Johansson, Jiaxin Chen

Identification of Chromium Oxides and Other Solids in BWR Reactor WaLer .............ccccoeirienneiinncnsenesecneenes 1181

Jiaxin Chen, Petter Andersson, Fredrik Lindberg, Johan Lejon, Jimmy Hagg, Margareta Tanse-Larsson, Charlotte
Lager, Charlotta Obitz

On The Interation of Injected Zinc with Oxide Films Formed on Stainless Steel under Cyclic

Oxidising and ReAUCING CONAITIONS ........c.oiiiiiiere ettt sttt eteebesbestesbe e e e eseebeeaeseesbeseenseseasenss 1191
Jiaxin Chen, Charlotta Obitz, Fredrik Lindberg, Johan Lejon, Jimmy Hagg, Margareta Tanse-Larsson, Arne
Johansson

Evaluation of Silica Behavior for Reducing the Precoating Frequency of the Reactor Water Cleanup

System Of the HAMAOKa NPS ...ttt sttt b e bt et ese et et et e b e e b e ebeseesbe e eneeneeneenas 1203

Miyuki Ito, Hiromitsu Inagaki, Toshio Kuzuya
Development of a Suppression Method for Deposition of Radioactive Cobalt by a Platinum Deposition

Treatment after Chemical DecoNtamMIiNAtION............oooiiiiiiiie et sttt ae e s 1215
Hideyuki Hosokawa, Tsuyoshi Ito, Makoto Nagase, Motohiro Aizawa, Motomasa Fuse
The Effect of Chloride lon on the Iron Elution from Carbon Steel in High Temperature Water..............c.ccccv..... 1221

Masato Okamura, Taku Ueda, Seiji Yamamoto, Hiromitsu Inagaki, Takehiko Minamikawa
“Radiation-Induced Electrolysis” - A Potential Root Cause Of Hydrogen Explosions In The

FUKUSIMa DaiiChi ACCIHENT = ..ot nn et er e 1230
Genn Saji

Development of Evaluation Tool for Radiation Dose Rate Distribution in PCV of Hamaoka BWR

Plants based 0N Water CREMISTIY .......cc.oiuiiiiieii et sttt be s be st e e e eseebeebesbestebeeeneaseaneas 1243

Hiromitsu Inagaki, Toshio Kuzuya



Effect of Gadolinium Nitrate Concentration on the Corrosion Compatibility ofStructural Materials in

a Proposed Indian Tube Type BoiliNg REACTON ........ccuciiiiiiiiie ettt 1253
Sinu Chandran, Puspalata Rajesh, Debasis Mal, Rangarajan Srinivasan, Shaju K. Albert, Velmurugan
Sankaralingam

POSTER 5

The Corrosion Model of Zirconium Alloys in the Water CoOlant ... e 1261
Irina Berezina, Vladimir Kritsky, Elizaveta Motkova

Boiling Water Reactor Vessel INternals Project (BWRVIP) - Continuing a Proactive Approach for

LY T Q o ToJ BT = o - L1 o] o HNS OSSOSO 1272
Andrew Odell, Andrew McGehee, Raj Pathania, Robert Carter, Robin Dyle
Zirconia Membrane ECP Electrode for Water Chemistry Experiments in the IMTR ..., 1279

Satoshi Hanawa, Kuniki Hata, Akira Shibata, Yasuhiro Chimi, Shigeki Kasahara, Nobuyuki Tsutsui, Akihiro
Iwase, Yutaka Nishiyama

Impact of Iron Oxide Deposition on seal #1 of Reactor Coolant PUMP ... 1288
Ingrid Sellier, Gregory Lefevre, Bruna Martin-Cabanas, Jean-Luc Riviere, Carole Monchy-Leroy

Cleanliness Requirements in Nuclear Power Plants: Revision of German Standards DIN 24510 and

DIN 25493 ...ttt bt b E bR e R R R R R R R bR R R R R bbbt b et n e 1301
Andreas Drexler, Janine Winkler, Steffen Weiss

Laboratory Investigations on the Corrosion Rate of A42 Carbon Steel in Various Secondary Circuit

Chemistries Representative of Hydraulic Tests CONItIONS.........cccoiveiiiiieiiiiiec st 1308
Charles Brussieux, Olga Alos-Ramos, M. H Clinard, Michael Guillodo
The Study of Cavity Formation in SCC of Cold Worked Carbon Steel in High-Temperature Water...................... 1316

Masanori Aoki, Takuyo Yamada, Tomoki Miyamoto, Koji Arioka
Effect of Liquid Film Velocity and Thickness on Thinning Rate of Flow Accelerated Corrosion under

WaALer-StEAM TWO-PRASE FIOW .......eiiieiiiiee ettt ettt st e st e et e e e te e satesabesebeeesteesabeabesereeesraeans 1324
Masaaki Satake, Kimitoshi Yoneda, Ryo Morita, Kazutoshi Fujiwara, Fumio Inada
Characterization of the Oxide Film Formed in the Flow-Accelerated Corrosion of Carbon Steels..............cceveneee 1335

Takuma Yano, Hiroshi Abe, Takamichi Miyazaki, Yutaka Watanabe, Kazutoshi Fujiwara, Fumio Inada

POSTER 8

Corrosion Evaluation of Structural Materials during Chemical Cleaning of Steam Generator Tubing

1N THE SECONTANY SYSTEIM ...ttt bbbtk b e bbb e st h e e bt bt e bt ne e et eheeb e eb e e b e s be b e e eneabeare 1347
Clinton Fong, Yi-Ching Lee, Meng-Jen Chen

Fouling of Steam Generator Tubes in Nuclear Power Plants: Laboratory Tests to Reproduce Oxides

Deposition and ChemiCal ClBANINGS..........ii ettt ettt sttt eeseetesbesbeseebeseeseetesbesbestebeseensasensens 1356
Christophe Goujon, Carine Mansour

Steam Generator Cleaning Experience at Korean PWRs: 2014 Experience Update.........cccccoevveiviviivenenisieesnnn, 1369
In-Ho Hwang, Young-Bok Kang, Man-Gil Lee, Robert Varrin, Michael Little, Peter Krull

Development of Advanced Electrodes for Corrosion Monitoring in Nuclear Power Plants ...........ccccoiiiiiiiins 1381

Hee Kwon Ku, Dong Seok Lim, Jae Seon Cho
Effect of Electrochemical Corrosion Potential on 60Co Deposition on Corrosion Oxide Formed under

Boiling Water REACTOF CONUITIONS .........ouiieiiieiti ettt ettt b e et e et bt s besbesee b e e eneebeabesbeseenbeneeneaseanens 1393
Tsuyoshi Ito, Hideyuki Hosokawa, Toru Kawasaki, Makoto Nagase, Motohiro Aizawa, Motomasa Fuse
Material Compatibility during Removal of Antimony by Oxidative Process Using Hydrogen Peroxide................. 1399

Chandramohan Palogi, Rufus A. L, Srinivasan M. P, Velmurugan Sankaralingam

POSTER 9

Replacement of Hydrazine in Closed Cooling Systems Using 3-Step Treatment SYStem ...........cccocvineneneiniinennens 1405
Jimmy Hagg, Pernilla Svanberg, Jenny Rouden, Stjepan Jagunic, Thomas Cole

Cesium Separation Using Integrated Electro-Membrane TeChNIQUE ...........coeieiiiiiiiiiinccese e 1415

Partik Fors, Anna Velin, Christina Lillforspinter, Bernt Bengtsson, Henrik Widestrand
Preparation of Titanium Doped Sodium Niobium Oxide for the Removal of Radionuclides in

RV ] TV U USRS 1427
Chi-Hung Liao, Kuang-Li Chien, Sheng-Wei Chiang, Shih-Che Huang, Kou-Ming Lin, Jen-Chren Chung



Effects of Spilled Chemicals on Fouling, Heat Transfer and Corrosion in the Cooling Water Systems

OF NP PS et E R e R R R R R R R R et R et e s 1440
Essi Velin, Saija Vaisanen, Johanna Lukin, Timo Saario
Crud Removal by lon Exchange Resin DIAION HPAN10 and its Mechanisms...........cccccoceeeveieienienenenensceeseee 1450

Ryosuke Tsuhara, Takashi Goda, Izuru Tokumaru, Katsuhiko Yano
Application of Mixed Bed lon Exchange Resins with High Durability for Condensate Polishing in Air-

Cooled Ultra-supercritical Pressure Steam POWEE PIANTS..........cooiiiiiiiiiiiceere e 1457
lzuru Tokumaru, Huanfang Li
The Study of Radioactive Organic Wastewater Treatment of INER ... 1466

Chin-Chang Shen, Chao-Rui Chen, Jen-Chren Chung
Chemical Effects on Sump Strainer Clogging Under Post-Accident Conditions: Review on ANL

=55 ] o OSSO 1478
Chi Bum Bahn

Closed Cooling Water Chemistry GUIdelings REVISION .......c..cociiiiiiiiiciieie e 1490
Joel McElrath, Richard Breckenridge

Open Cooling Water ChemiStry GUIAEBIINES .........cc.iiiiiiiiiiieie ettt sbe e 1499

Joel McElrath, Richard Breckenridge
Purification of Liquid Radwaste Using Hollow Fiber Membrane Cross Flow

FIltration at RINGNAIS NPP ...ttt b et e st et e s be s be st e s eseebeebesbenbenbeseeneareatens 1508
Khaled El Tayara, Henrik Widestrand, Bernt Bengtsson, Patrik Fors, Carl-Henrik Hansson, Anders Hoglund
Thermodynamic Data for the Assessment of SG Blowdown Demineralizers Performance .........c..ccocovevevicivinnnenn 1520

Jacques Ly, Delphine Hainos, Virginie Blin, Bruna Martin-Cabanas, Carine Mansour
New System Applying Image Processor to Automatically Separate Cation Exchange Resin and Anion

Exchange Resin for Condensate DEMINEFALIZEN ...........ccciiiiiiiii ettt 1530
Tsuneyasu Adachi, Nobuaki Nagao, Yasuhide Yoshimori, Takashi Inoue, Shuji Yoda

Development of Decomposition Method of Hydrogen Peroxide in Spent Fuel POl ... 1537
Tatsuya Deguchi, Takeshi Izumi, Makoto Komatsu, Daisuke Akutagawa, Takeshi Manabe, Yusuke Nakano

Change of Cation-Exchange Resin by Heat in a Simulated Pressurized Water Reactor Environment .................. 1548
Kotaro Nakata, Michihiko Hironaga

Basic Study on Radiation Degradation of Potassium Nickel FErrocyanide ..........ccocvevviieiivineieiice e 1559
Yoichi Arai, Sou Watanabe, Youko Takahatake, Masahiro Nakamura, Yasuo Nakajima

Conditioning Alkaline Coolant Radioactive Waste from Research Reactor BR-10...........ccccooeviiiininencininencen 1567

Kirill Butov, Vladimir Smykov, Mikhail Kononyuk

POSTER (SPECIAL)

Evaluation of Short- and Long-Term Fission Product Sources at the Fukushima Daiichi NPP..............ccccccccvenee 1575
Shunsuke Uchida, Masanori Naitoh, Hiroaki Suzuki, Hidetoshi Okada, Marco Pellegrine, Andrea Achilli, Yokio
Manamoto, Hiroaki Sasaki

Post-Severe Nuclear Accident Chemical Water and Surface Clean-Up Methods for LWRs to Reduce

the Amounts of Highly Contaminated Waste WALEK ............ccoi it 1586
Sabrina Tietze, Mark Foreman

Safety Regulations Regarding to Accident Monitoring and Accident Sampling at Russian NPPs with

VVER TYPE REACTOIS ...tttk t et b e bttt skt et s b et ekt ea b e nb e e b ekt en b e sb e e s b e ke en b e e bt e st e ek e enbesbeereenbeane s 1595
Nataliya Kharitonova, Rachet Sharafutdinov, Michail Lankin
Effects of Dissolved Species on Radiolysis 0f DilUted SEAWALET .............cccviveiriiiineirieese e 1603

Kuniki Hata, Satoshi Hanawa, Shigeki Kasahara, Takafumi Motooka, Takashi Tsukada, Yusa Muroya, Shinichi
Yamashita, Yosuke Katsumura

Corrosion of the Stainless Steel in the Zeolite Containing Diluted Artificial Seawater under Gamma-

LRV L = Lo [T= L1 o] o ISR 1609
Chiaki Kato, Tomonori Satoh, Junichi Nakano, Fumiyoshi Ueno, Isao Yamagishi

Development of the Granular Adsorbent Manufactured by Titanate which can Adsorb Sr Selectively

in Aqueous Solution With High SAlINITY ..o b et reene et 1618
Koichi Mori, Mamoru Iwasaki, Hitoshi Kanda, Yuichi Niibori, Hitoshi Mimura
Seawater Immersion Tests of Irradiated Zircaloy-2 Cladding TUDE ........cccooiiiiiiiiii e 1626

Yoshihiro Sekio, Ichiro Yamagata, Shinichiro Yamashita, Masaki Inoue, Koji Maeda

Corrosion Resistance of Tank Material for Flock Storage in the Fukushima Daiich Nuclear Power

PLANT ... R R R R R R Rt n e n et nn e 1636
Yuichi Sano, Hiromu Anbai, Masayuki Takeuchi, Hideki Ogino, Kenji Koizumi

Corrosion of Uranium and Plutonium Dioxides in AQUEOUS SOIULIONS ..........ccoeiriiniiiiiiiicesseseesee e 1646
Haruyoshi Otobe, Yoshihiro Kitatsuji, Masaki Kurata, Masahide Takano



Effect of Oxide Film Formed During Gamma-Ray Irradiation on Pitting Corrosion of Fuel Cladding
INWater CONtaINING SEA SAITS .......oiuiiiiiii ettt ettt ettt e be st et e e eneebeebesbeseesbeneeneaneaneas 1657
Takafumi Motooka, Takashi Tsukada

JAEA'’s Research on the Effects of Seawater and Radiation on Corrosion of Zircaloy and PCV/RPV

STBEIS. .ttt bbb R bbb bbbt 1666
Takashi Tsukada, Takafumi Motooka, Junnichi Nakano

Revaluation of Hydrogen Generation by Water Radiolysis in SDS Vessels at TMI-2 Accident ...........cccccccovinennns 1675
Ryuji Nagaishi, Keisuke Morita, Isao Yamagishi, Ryutaro Hino, Toru Ogawa

Removal of the Radioactive Materials from the Trench Submergence in Fukushima .............cccccooiiiniiiiiiiins 1684
Takeshi Okita, Akira Ikeda, Hisao Oomura, Chiaki Kojima, Keiji Nozawa

Desalination Processes for Spent Fuel Pools of Fukushima Daiichi Nuclear Power Plant............c.cccovvniiiicennnn 1693
Toru Kawasaki, Masao Kataoka, Motohiro Aizawa

Contaminated Water Purification by Simultaneous Adsorption of Cs and Sr..........cccccovveviieiiciecc e 1699

Yuko Kani, Takashi Asano, Shin Tamata

VOLUME 3
Effect of Non-Halide Anions on Repassivation of Crevice Corrosion on the Austenitic Stainless Steel................... 1705
Tomohiro Sekiguchi, Yutaka Watanabe, Hiroshi Abe
Change in Corrosion Potential of SUS304 in Natural RIVEr WAL ..o 1716

Masahiro Yamamoto, Hideki Katayama, Yomonori Satoh, Takashi Tsukada

Calculation for the Water Chemistry Condition in the Spent Fuel Pool in Fukushima-Daiichi Nuclear

o= ] - 1 o] o ISP STOSRPRPRt 1722
Tomonori Satoh, Takafumi Motooka, Kuniki Hata, Masahiro Yamamoto, Takashi Tsukada

Development of the Multi Radio-Nuclide Removal System to Reduce the Contaminated Water at

Fukushima-Daiichi NUCIEAr POWEE STATION ..........coiiiiiiiiiiii et sb et sbe st nne 1729
Hidehiro Urata, Teruki Fukumatsu, Hiroyuki Arai, Hidechika Nagayama, Kei Kobayashi
Estimation of the Cesium Concentration in SPent Zeolite VESSEIS .........coiiiiiiiieieiiee e 1733

Keisuke Morita, Isao Yamagishi, Kenji Nishihara, Yasuhiro Tsubata
Sorption-Coagulation Treatment of Liquid Radioactive Waste with Complex Composition by Using

New Inorganic Coagulants and SOFDENTS..........ccci ittt sae st e 1744
Victor Krasnov

SESSION 2

A Radiochemical Tracer for the Determination of the Silver Release Source in the PWR Primary

CO0MANT ... Rt 1756
Moez Benfarah, Benoit Picaud
PWR 440 Water Chemistry Optimizatin to Reduce AOA EffeCt ... 1761

Anton Gavrilov, Vladimir Kritsky, Yuri Rodionov, Irina Berezina

Experience in Performing the Commissioning Procedures for Meeting the Requirements of Water

Chemistry at NPP WIth VVER..........ooiic ettt b ettt et et e be st st e s et eseeneats 1772
Sergey Susakin, Sergey Brykov

Precipitation of Iron Species on the Cold Side of PWR Steam Generator and its Possible Correlation

10 D0SE RALE EIBVALION........uiitiitiitiitet ettt bbb b st b bt bt sb bt et e bt b e bt s b b e e e b e ne st e 1783
Bernt Bengtsson, Jiaxin Chen, Petter Andersson

Influence of the S/N Ratio on the Corrosion Release of Alloy 690 Tubes in a Primary Coolant................cccccooeeunee. 1793
Hee-Sang Shim, Myung Sik Choi, Tack-Sang Choi, One Yoo, Kyung Mo Kim, Myung Ji Seo, Do Haeng Hur

Hot Functional Testing of the Pressurized Heavy Water Reactor Plant Atucha Il with Light Water ..................... 1803

Bernhard Stellwag, Andreas Drexler, Jorge Duca, Pedro Friebe, German Grasso, Miguel Ormando, Guillermo
Galarza, Betina Schonbrod, Mauricio Chocron

Dispersant Application - Significant Operating EXperience and Status ............ccccoeiiiriiinieiicneseeeeeese e 1813
Keith Fruzzetti, Marc Kreider, lain Duncanson, Stephen Sawochka, Dave Morey
Optimal Resin Operation in Primary System Demineralizers at Ikata Nuclear Power Station ............c.cccccceeeeunee. 1826

Yutaka Fujimoto

The Improvement for PWR Secondary System Integrity at Tomari Unit 3 Commercial Operation

FIOM 2009, bbb bbbt 1835
Keisuke Sasaki, Hitoshi Hayakawa, Satoshi Nakahama, Yamato Aizawa, Yasuhiko Shoda, Katsuhiko Yamakami,
Kazutoyo Murata, Masato Kanedome



Results of Work Radiation Control Based on Dose Reduction Effect Caused by Zinc Injection at

TOMANT NPS URNIE 3 .ottt ettt et ettt e e Rt e bt e R e e b e e e e b e £ e R e e b e eE e eb e eE e b e eeem e e b e ebeebeebesbeseensereanentees 1847
Satoshi Watanabe, Yuki Nakagawa, Akira Sasaki, Shigeki Matsuda, Ryoma Watari

Application of BAT Assessments for Sampling and Monitoring Techniques in the UK EPR...........ccccociviiicean 1860
Erwan Du Fou De Kerdaniel, Julie Colin, Florian Moyano, Audrey Ardon

Dose Rate Determining Factors of PWR Primary WALEE ........ccccoouiiiiiiiiiieie ettt ettt sve 1864

Takumi Terachi, Toshiharu Kuge, Nobuo Nakano, Kazunori Yamaguchi, Tomokazu Nakagawa, Masakazu
Murashita, Tetsuya Tanabe, Takuya Okada, Fumiaki Iwaki, Kazufumi Sakata, Takao Nishimura, Ryuji Umehara,
Yuichi Shimizu

Effect of Surface Stress State on Dissolution Property of Alloy 690 in Simulated Primary Water

(O0] a0 |1 1 o] o H TSP TSSO TP PP TP 1874
Kyung Mo Kim, Hee-Sang Shim, Eun Hee Lee, Myung Ji Seo, Jung Ho Han, Do Haeng Hur

Primary Shutdown Chemistry Guidelines for EDF PWRs: A New Approach for Better Results...........c.ccccecvenee 1883
Arnaud Duval, Patrice Varry, Jean-Luc Bretelle, Edgar Moleiro, Damien Deforge, Moez Benfarah

Sulphate Issues and Learning for Secondary Loop System at Dayabay Nuclear Power Plant.............cccccocooiene. 1890

Changchun Wang, Jun Fang, Xuehong Yao, Yanhong He, Bin Chen
Investigation of 08Ch18N10T (AISI321) Stainless Steel Corrosion Behavior in SG Crevice

[ AL o] a1 1| SRS OTTTSTSSRPRO 1904
Ivan Smiesko, Marek Postler, Dalibor Karnik, Martin Krondak

SESSION 3 (PWR)

Effect of Dissolved Hydrogen on Corrosion Behavior of Ni-Base Alloy in High- Temperature Water.................... 1917
Eun-Hee Lee, Kyung-Mo Kim, Hee-Sang Shim, Deok-Hyun Lee, Do-Haeng Hur

Influence of n,_-field Fluctuations on Critical Hydrogen Concentration in the Reactor Primary

(010 - 1o | (OSSR 1926
Oleg Arkhipov, Sergey Kabakchi

Study on the Impact of the Criteria to Take Offline the Last Reactor Coolant PUMP .......cccccoeveiviiievenienccce e 1935
Priscilla Mondit, Julien Bonnefon, Serge Blond, Christelle Dinse

Colloids in PWR Primary and Secondary Coolant Innovative Analytical Methods.............cocooviiiiineiciinence, 1948
Karsten Nowotka, Carsten Burchardt, Roland Geier, Robert Lehr, Michael Guillodo, Bernhard Stellwag

Modelling of the Local Chemistry in Stagnant Areas in the PWR Primary Circuit............ccccoocooiiiiiiniiciniee 1954
Richard Reid, Keith Fruzzetti, Kawaljit Ahluwalia, Alexander Summe, Cecile Dame, Kyle Schmitt

Effect of Zinc on Corrosion Product Release Behavior under PWR Primary System Conditions.............ccccoeenee. 1966
Richard Reid, Dennis Hussey, Chuck Marks, Jack Dingee

Complexation of Nickel lons by Boric Acid or (POIY)DOFAtES .......cc.cveiiiiiieieeeee e 1978

Anais Graff, Martin Bachet
Oxide Phases Induced by Electron Irradiation of 316L/PWR interfaces at High Temperature and

PIESSION. ...ttt E e 1987
Catherine Corbel, Mi Wang, Stéphane Perrin, Catherine Corbel, Damien Feron

Validity Range of the Meissner Activity Coefficient Model Used in MULTEQ .......cccooiiiiiiniiiiiine e 1999
Shirley Dickinson, Martin Bachet, Richard Eaker, Chuck Marks, Peter Tremaine, Daniel Wells

Modelling Zinc BeNavIior iN PWR PIANT ..ottt sttt st st e sae e s esesaesbe it 2011

Jim Henshaw, John McGurk, Shirley Dickinson, Dan Wells, Keith Garbett, Joan Pau Barrios Figueras, Santiago
Maldonado Sanchez, Enrique Fernandez Lillo

EPRI PWR Primary Water Chemistry GUIdelingS REVISION ..........ccuciiiiiiiiiieieieisie et 2022
Joel McElrath, Keith Fruzzetti

Simulation of Alpha Contamination in PWR with the OSCAR COUE..........ccoiiiiiiiiii e 2030
Jean-Baptiste Genin, Moez Benfarah, Christelle Dinse, Mathieu Corbineau

Characterisation of Particulate Material in PWR Primary COOlant............cocooeiiiiiiniiieneereecce e 2044

John McGrady, Fabio Scenini, Nicholas Stevens, Nicholas Bryan, Andrew Banks

EELS and Electron Diffraction Studies on Possible Bonaccordite Crystals in PWR Fuel CRUD and in

Oxide Films of AIOY 800 IMATEFTAL .......c..oeiiiiitiieie bbbttt ettt b e b b e e b ens 2056
Jiaxin Chen, Fredrik Lindberg, Daniel Wells, Bernt Bengtsson

Magnetite Solubility Studies Under Simulated PWR Primary-Side Conditions, Using Lithiated,

HYAFOGENALEA WWALET ... .ttt b et h bt bt e e e b e et e b e s e e Rt eb e e be e be st em b e e eneebeebeebenbe b e e eneabeaaen 2067
John Hewett, Jonathan Morrison, Christopher Cooper, Clive Ponton, Brian Connolly, Shirley Dickinson, Jim
Henshaw



Oxide Characterization for the Mechanistic Understanding of the Initiation Behaviors of Alloy 182

Weld In Various Water ChemiStry CONGITIONS.........cooiiiiiiiiieiiiei ettt sttt be e e e e e esesbesaesaeas 2080
Jong-Dae Hong, Junho Lee, Changheui Jang, Ji Hyun Kim, Yun Soo Lim, Masashi Watanabe, Jain Xu, Testuo
Shoji, Ho-Sup Kim

Contamination Simulation of DOEL-4 PWR Using the OSCAR V1.2 Code and Parametrical Studies

during CyCles 0 Cold SNULAOWNS ........c..ciiiiiitiieie ettt b et b e b b ettt e bt bbb e ebe s ens 2090
Benoit Habert, Frederic Dacquait, Raphael Lecocq, Kim Schildermans
Corrosion and Deposition of Metal Oxides in the Primary Coolant System of PWR’S .........ccoooiiiiiiiiiiiieee, 2100

Jonathan Morrison, John Hewett, Chris Cooper, Clive Ponton, Brian Connolly, Andrew Banks

Evaluation of pH Control Agents Influencing on Corrosion of Carbon Steel in Secondary Water

Chemistry Condition of Pressurized Water REACTON ...........ccccviiiiiiieiiiciie et sre b ns 2113
In Hyoung Rhee, Hyunjun Jung, Daechul Cho, Hong Jin Yoo

In-Situ Oxide Investigation of Oxide Films on Zr-Cladding with Varying Dissolved Hydrogen

(O0] 0 01=] o £ = L [o] o [T TSRO T ST PR PRUR PPN 2124
Tae Ho Kim, Jong Jin Kim, Seung Hyun Kim, Ji Hyun Kim
Understanding of Early Stage Oxidation Behavior on Ni Surface Using Ab-Initio Molecular Dynamics ............... 2132

Kwang Beom Ko, Ji Hyun Kim, Jongjin Kim

POSTER 4

Streaming Potential Technique in Determining Zeta Potential of Magnetite in PWR Secondary Side
Water Treated with AmMmOonia or MOFPROLINE ..ottt resbesre b 2141
Essi Velin, Timo Saario, Konsta Sipila, Saija Vaisanen

Qualification of FFA Treatment for the Water-Steam Cycle as an Innovative Lay-up Strategy for the

Long Term Outage 0f @ CANDU-6 REACTON .......c..ciirieiiieiiiiiiie ettt ettt b et besn e be b b e e 2151
Jorg Fandrich, Ricardo Sainz, Luis Ovando, Cecilia Herrera, Maribel Mendizabal, Adriana Dumon, Mauricio
Chocron

Outcomes and Analyses of the Secondary Circuit Water Chemistry Strategy for the French PWR

FIBBE. .. E bbbt b et 2160

Thomas Duchassoy, Olga Alos Ramos, Gonghao Qiu, Kelly Knight, Guillaume Fontan, Jean-Luc Bretelle

Application of Nano-Structured Coatings to Mitigate Flow-Accelerated Corrosion in Secondary Pipe
SyStems Of NUCIEAr POWET PIANTS ........coiiiiiiii ettt ettt et e e et b e beebesbe b e e eneeneeneanas 2173
Seung Hyun Kim, Jong Jin Kim, Seung Chang Yoo, Ji Hyun Kim

POSTER 6

Experience with High Efficiency Ultrasonic Fuel Cleaning Using a Side-Stream Sampling System at

RINGAIS UNIT 4.ttt ettt te b e e e st e st e st e b e s be e b e ne et e st e Rt eE e e be e ke se et e e eneebeebesbente st eseeneateatens 2184
Bernt Bengtsson, Pernilla Svanberg, John Dingee, Abbey Pellman, Daniel Wells

Optimization of Fuel Deposit Properties for Reducing Plant Radiation Fields an Assessment ............cccceoveeveeennnne. 2197
Keith Fruzzetti, Daniel Wells, Dave Morgan, Joseph Giannelli, Charles Marks, Cecile Dame

Crevice Corrosion Behavior of Stainless Steel in High Temperature Diluted Seawater .............ccoccooerevcininienennn. 2210
Masahiko Tachibana, Kazushige Ishida, Yoichi Wada, Ryosuke Shimizu, Nobuyuki Ota, Motohiro Aizawa, Naoto
Shigenaka

CANDU Fuel Deposits and Chemistry Optimizations - Recent Regulatory Experience in Canadian

NUCIEAE POWET PIANTS ...ttt b bbb bttt 2216
Ram Kameswaran

Out-of-Reactor Test of Corrosion and Hydrogen Pickup in Fuel Cladding Materials............cccccoovnininciininens 2225
Daniel Wells, Richard Becker, Clara Anghel, Jayashri lyer, Jacqueline Stevens

Influence of Welding on Corrosion Resistance 0f ZirCaloy-4............ooooiiiiiiiiiee e 2237

Yosuke Sato, Shinji Ono, Yoshihiro Tsuchiuchi
Pressurised Light Water Reactor Failed Fuel Monitoring : Comparison of International Strategies

Used in the Surveillance of the Primary Barfier..........ccoiiiiiiii ittt e 2246
Robin Aldworth, Christelle Dinse, Didier Mole
The Benefits of Using Enriched Boric Acid in Commercial Nuclear Power Plants .........ccccocoveiviiiieiincncnneiescees 2255

Kevin Cook, Debra Wiedenmann
Review of BWR Industry Implementation of Online NoblechemTM Process Update and Operating

L 1C] T Lol OSSOSO 2265
Russell Seeman, Juan Varela, Hubert Huie, Kimberly Sbrocchi, Peter Andresen



Three Dimensional Multiphysics Modeling and Validation of CRUD-Induced Localized Corrosion
(CHLEC) IN PWWRS ...ttt e r e h R e E R et b R e Rt e Rt ne et r b e r et r et nnen e 2277
Andrew Dykhuis, Michael Short

POSTER 7

Analysis of Data on Evaporator Module Steel Corrosion as a Result of BN-600 Third Circuit

(01 g =10 T Tor= 1 @4 [-T- T LU TSSOSO 2289
Vladimir Smykov, Artur Tzekh

Boron Recycling Strategy for FLAMANVILLES-EPR REACION .......ccocoviiiiiiiriiieieiti ettt 2296
Arancha Tigeras, Yvan Bouhlassi

New Method of Study on the Leachable Behavior of Cation EXchange ReSiN...........cccoviiiiiieiiiniencieneeeecseie 2307

Dah-Yu Kao, Liang-Cheng Chen, Tung-Jen Wen, Charles-Fang Chu

POSTER 10

lon Exchange Filter Transition Plan for BWRS @nd PWRS...........coi it 2319
Susan Garcia, Joel McElrath, Joseph Giannelli, Jeremie Varnam

The Effectiveness of Early Hydrogen Water Chemistry on Corrosion Mitigation for Boiling Water

REACTOIS ...t E bbb bbb e 2327
Mei-Ya Wang, Tsung-Kuang Yeh

Water Chemistry Contorol to Meet the Advanced Design and Operation of Light Water Reactors..............c........ 2337
Hiroshi Shirai, Shunsuke Uchida, Masanori Naitoh, Hidetoshi Okada, Masatoshi Sato

Formation of Platinum Oxide Nanoparticle Colloidal Solution under Gamma-Ray Irradiation...............ccccceeueee 2348

Kazushige Ishida, Yoichi Wada, Masahiko Tachibana, Nobuyuki Ota, Motohiro Aizawa
Experimental and Computational Approaches to Evaluate the Environmental Mitigation Effect in

Narrow Spaces by Noble Metal Chemical AAdition (NMCA).........ooiiiiiiiie e 2354
Ryosuke Shimizu, Nobuyuki Ota, Makoto Nagase, Motohiro Aizawa, Kazushige Ishida, Yoichi Wada

Development of 60Co Monitoring System for RRS Piping during Plant Operation............ccccooevveiviiiiinenerecinsennens 2363
Hirofumi Matsubara, Toru Kawasaki, Nobuyuki Ota, Makoto Nagase, Katsunori Ueno, Takahiro Tadokoro, Koichi
Takamiya

A Leading-edge Condensate Polishing SYStEM DESION ........ccoiiriiiiiiiireie ettt e e sre e 2369
Jumpei Fukawa

Optimization of Operational Water Chemistry for Supercritical-Water Cooled Reactor ............c.ccccocevevvvnennnnn. 2382
Marketa Zychova, Monika Sipova, Katerina Vonkova, Zuzana Skoumalova, Jan Macak

Development of Advanced Radioactivity Control Method (ARCOM) in LWR Primary Systems ..........ccccoceeveennens 2388

Masafumi Domae, Kazutoshi Fujiwara, Yutaka Ueyama, Wataru Sugino, Kenji Hisamune
Scientific Root-Causes of Component Degradation of Aged LWRs - Radiation-Induced Long-Cell

YA Net o] o W @o g o] o] o IO SO U UTSURPRPR 2400
Genn Saji

Manufacture and Evaluation of Integrated Metal-Oxide Electrode Prototype for Corrosion

Monitoring in High TemMPertUre WALEK ..........coiiiiie ittt sttt e sttt e st et e s e esesaente b 2413
Yoshinori Hashimoto, Jun-Ich Tani

3MTM Neutron Quench: Compounds with Substantial Water Solubility and Boron Content.............cccccevevvevnnenn. 2420

Kevin Cook, Alex Blake, C. Jody Neef
Fuel Cell as Burner for Converting Hydrogen (D2) Formed in Primary and Moderator System of

PHWVRS ...ttt h et b et h et e ekt oAbt e bt e e e ek e 2R R e SR £ e R e AR £ oAb e SR £ e R e AR £ e R e oAb e ReeR e e Rt eRe e nenEe e b e eReerenre et 2428
Chandramohan Palogi, Murugesan N, Harinath Y. V, Srinivasan M. P, Ramesh C, Velmurugan Sankaralingam
Improvement of the Pre-Filming Technique for the Reduction of the Metal Release from TP304L............cccccvveee. 2433

Kiyoko Takeda, Yasuyoshi Hidaka, Akihiro Uehira
Author Index





