35th Annual Conference of the
Canadian Nuclear Society & 38th
CNS/CNA Student Conference 2015

Saint John, New Brunswick, Canada
31 May - 2 June 2015

Volume 1 of 2

ISBN: 978-1-5108-1081-5



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© (2015) by the Canadian Nuclear Society
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact the Canadian Nuclear Society
at the address below.

Canadian Nuclear Society

4th Floor, 700 University Ave
Toronto, Ontario, Canada
M5G 1X6

Phone: (416) 977-7620
Fax:  (416) 977-8131

cns-snc@on.aibn.com

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

PLENARY JA: NUCLEAR POWER — UTILITY COLLABORATIONS TO IMPROVE LIFETIME
PERFORMANCE

Point Lepreau Generating Station CNS Annual General Meeting Strategic Importance of Collaboration....................cccooooviiiinnne 1
K. Miller

Developing Technical Exchanges With C-6 ULIlILIES ................ccooiiiiiiiiiiiii ettt 6
H. Tan

Achieving CANDU Excellence Through Collaboration ................cccocoiiiiiiiiiiiiiie e 16

F. Dermarkar

PLNARY 1B: PERFORMANCE IMPROVEMENT PROGRAMS: GOALS AND EXPERIENCE — PANEL
DISCUSSION

Performance Improvement Program: Goals & EXPErienCe ............cccociiiiiiiiiiiiiiiiicce e 30
F. Guglielmi

Improving Fleet PerfOrmMAnCe .............cocooiiiiiii e bbb 38
S. Ramjist

Bruce A - Performance IMPIOVEIMENT ..............coouiiiiiiiiiieieeees et se et r e R e bt h et h et e b e b b e e b e e s bt e st e et e n et e enenenren 42
P. Boucher

Darlington Refurbishment - Performance Improvement Programs Goals and EXperience ...............cccoccooiiiiininnnnnciecee 48
N. Mitchell

Qinshan#3 Goals and Experience Of Performance IMProvement.................cocooiiiiiiiiiiiiiiiiiciene ettt 53
H. Tan

1A2 — REFURBISHMENT AND LIFE EXTENSION (I)

Advanced Scale Conditioning Agent and Consolidated Deposit Extraction Planning, Application Experience, and

Results at Comanche Peak Unit 2 and industrial Super Critical Water Oxidation Waste Reduction ..................cccocenviniiniincinns 66
M. Forney, D. Ramaley, W. Bryant

RTD-Incotest for Evaluation of Corrosion under INSUIAtion ...............ccooiiiiiiiiiiic e 81
J. Witts

Software-based Annunciator Replacement: A Tale of TWO Projects .............ccccocooviiiiiiiiiiiicc s 88
G. Simmons

The Generation of Calandria Tube (CT) Inner Diameter Profiles from Fuel Channel (FC) Inspection Data..................cccooevninnne 99

P. Sedran, B. Rankin, C. Lemire

1A3 - THERMALHYDRAULICS

Investigation of Air-Water Flow in a Horizontal Pipe with 90 Degree Bends using Wire Mesh Sensors ...............c.cccoeovniiiniiinnennn. 111
R. Bowden, S.-K. Yang

Prediction of Gas Volume Fraction in Fully-developed Gas-liquid Flow in a Vertical Pipe ...................cccoooiiiiii, 123
A. Islam, N. Adoo, D. Bergstrom, D. Wang

New Contact Boiling Experiments to EvaluateCalandria Tube Strain Acceptance Criteria ..............ccocoooviniincnicninccce 135
M. El-Hawary, J. Szymanski, A. Tanase, A. Delja, A. Oussoren, P. Neal

A CIliff Edge Evaluation for CANDU-6 Beyond Design Basis ACCIAENtS ...............ccocooiiiiiiiiiiiiiinc e 147

S. Kim, D. Kho, S. Yi, S. Kang

1A4 - NUCLEAR MATERIALS

Mitigation of End Flux Peaking in CANDU Fuel Bundles using Neutron Absorbers...............ccccocvviiiiiiiiiiiiic 157
D. Pierce, P. Chan, W. Shen

Experimental and Thermodynamic Assessment of Beryllium-Replacement Materials for CANDU® Brazed Joints ........................ 167
K. Potter, G. Ferrier, F. Dimayuga, E. Corcoran

A New Nuclear Materials Laboratory at Queen’s UNIVEISity ...........cccooiiiiiiiiiiii e 178
R. Holt, M. Daymond

A Re-Examination of Thermodynamic Modelling of U-Ru Binary Phase Diagram ................cccocoiiiiiiiiii 187

L. Wang, M. Kaye



1B2 — WMD — RADIATION MONITORING

An Introduction and Overview of DRAFT CSA Standard N288.7 Groundwater Protection at Class I Nuclear

Facilities and Uranium Mines and MillS..............cccoiiiiiiiiiii 197
J. DeWilde, M. Klukas, M. Audet

Radiological Site Assessment at Sun Rose Claim Utilizing ScanPlot™ Technology................c..ccc.covvrvrreenereervensessesssessesssssss s, 207
H. Downey

ScanSort™ at Whiteshell Laboratories for Sorting of Experimental Cesium Pond Soil ..............ccc.cooorviveiveiieiieiesesecesiesinns 214
H. Downey

1B3 — SAFETY AND LICENSING (I)

How Argentina Saved The C6 CONtAINIMENT ...............ccooiiiiiiiiiiriei e s et r e e r e eb et b e s e n b e n s e 222
N. Craik

Update of Severe Accident Management Guidelines at Point Lepreau Generating Station.....................cooooiiiiiiiinncie 223
D. Mullin, S. Robertson, D. Wilson

Assessment of Thermalhydraulic Phenomena for External Water MaKe-Up.............cccoeoiiiiiiniiiinniineeesee et 236

C. Harwood, J. Baschuk

1B4 - COMMUNICATION

Lessons Learnt from Fukushima Accident — What did McMaster Undergraduate Students Learn? ..............ccccocooveniiniinninnnennn 248
S. Nagasaki

nuclearFACTS: Public Engagement About the Impacts of Nuclear Research ..., 261
M. Dalzell, R. Alexander, M. Main

Industry—University Collaboration for Research and EdUCAtion .................ccocoiiiiiiiiiiiiii e 265

B. Shalaby, V. Snell, B. Rouben

2A1 — PANEL DISCUSSION ON INTERNATIONAL DEVELOPMENTS IN USED NUCLEAR FUEL
REPOSITORY PROGRAMS

Panel Session: International Developments in Used Nuclear Fuel Repository Programs................ccoccoviiniiiiinnicnnncceeeee 272
E. Mantagaris

Canada's Plan for Long-Term Management of Used Nuclear Fuel ... 274
K. Shaver

INEErNAtIONAL PEISPECLIVE.........oiitiiiiiitiiiti ettt b bbbt e st e e e st e bt h £ b s e e b e b b e eh e b eh e b s e b s bbbt bt e bt n b n e 280
G. Ouzounian

The French Geological Disposal Project CIGEQ ...............cocoiiiiiiiiiiisieieee ittt b ettt eb e 293
G. Ouzounian

History and Update of the U.S. Program for the Management of Used Nuclear Fuel .................c.ccoccooiiiiiiiii 300
T. Isaacs

2A2 — SAFETY AND SECURITY

Operating Nuclear Power Stations in a Regulated Cyber Security Environment: A Roadmap for Success...............c.cccoovvrinnennnn. 308
E. Dorman

Effect of High Frequency Content of Uniform Hazard Response Spectra on Nuclear Power Plant Structures,

SYStems AN COMPOMEIIES ..........c.ooviuiitiiiiteiitiiet ettt ettt ettt ettt eb st e b eb e re e st se e s £ eses £ ehes e ebea s eh e seeh e o e e b e ebeh e b e R e e b et e bt eh e e eb e b e bbb eb e n b et ne et et e enn 314
A. Usmani, P. Baughman

Fire Alarm Detection in High-Ceiling ROOINS .............ccccooiiiiiiiiiiiect ettt 320
R. Brewer, L. Morrsion

Cyber Security Compliance to the New CSA 290.7 Standard................ccocooiiiiiiiiiiiii s 332

M. Daley, R. Doucet, M. Echlin, M. MacDonald, V. Mihaylov, J. Sijs, D. Trask

2A3 — INSTRUMENTATION AND CONTROL

The Role of Automated Testing and Logging Tools in Fuel Handling I&C Refurbishment: Bruce A NGS FH

Protective RePIACEIMENL ...............oooiiiiiiiii s 344
J. Dalby, Y. Mackwood, W. Volk, W. Yu

Limerick BWR Turbine Control and Protection System Upgrade SUCCESS .............ccoiiiriiiiiiriiiiiiniere et 356
C. Tang, T. Pietryka, P. Federico, J. Williams

Development, Application and Licensing of FPGA Based Safety SyStems .............ccocooiiiiiiiiiiiiin e 370
T. Tuite, J. Carvajal

Point Lepreau Instrument and Equipment Survivability Assessment during Severe Accident Conditions...................coccoveiinnnnn. 385

D. Mullin



Overview of Monitoring Applications for Retrofit and New-build NPP Projects................cccccoiiiiiiiiiiiiii 397
V. Thomas, C. Black

2A4 - ADVANCED REACTOR DESIGNS

Power Flattening and Reactivity Suppression Strategies for the Canadian Supercritical Water Reactor Concept.................c......... 409
M. McDonald, A. Colton, J. Pencer

A Benchmark Comparison of the Canadian Supercritical Water-cooled Reactor (SCWR) 64-element Fuel Lattice

Cell Parameters using Various COMPULET COUES ..............oouriiiiriiiieiiiiiieee ettt r e sb ettt b e b e n e ne 422
J. Sharpe, F. Salaun, D. Hummel, A. Moghrabi, M. Nowak, J. Pencer, D. Novog, A. Buijs

StarCore Nuclear Generation IV HTGR ...ttt 442
M. Yates, F. Shahrokhi, D. Poole, L. Eskin

LEADIR-PS: Providing Unprecedented SMR Safety and ECONOMICS ...............c.ccocoiiiiiiiiiiiii s 453
R. Hart

2B1 - WMD - DEEP GEOLOGICAL REPOSITORY PACKAGING

Development of the Canadian Used Fuel Repository Engineered Barrier System ..............ccccooiiiiiiiiiiiiininceeeeee 472
C. Hatton

Hybrid Laser Arc Welding of a Used Fuel COMAINET ..ot 483
C. Boyle, P. Martel

Electrodeposited Copper Coatings for Used Fuel CONtAINErS...............c.oiiiiiiiiiiiiiiicic ettt 498
P. Keech, P. Lin, N. Mahalanobis

Cold Spray Copper Coatings for Used Fuel CONEAINEIS ..............ccoiiiiiiiiiiice e e 508
P. Keech, P. Vo, D. Poirier, J.-G. Legoux

Used Fuel Packing Plant for CANDU FUEL............coccooiiiiiiii e et 519

I. Menzies, B. Thayer, A. Murchison, N. Bains

2B2 — REACTOR PHYSICS

Effect of Downgraded Moderator Purity on Lattice Reactivity and Coolant Void Reactivity for a LEU Lattice in

EHE ZZED-2 REACHOT .......o.eiitiitiiiiiiiiti ittt b et h et h bbb e b e b b e e b e e b e e ateh s ea b et e A H e b e b e AR e AR e e b £ e b b e b b eh b et e b bt n bRt b bt bt bt e e en 531
M. Zeller, J. Chow

EC6 Design Improvements and Confirmatory TeStING.............occoviiiiiiiiiiii ettt 545
S. Yu, L. Drennan, M. Soulard

Adjuster Rod Aging in Darlington’s CANDU Reactors: Behaviour, Measurement and Implications for Operation........................ 556
C. Banica, A. Sullivan

Measurement and Analysis for Determination of Power Coefficient of Reactivity of an Operating CANDUG.................cccoceinnenn. 568
J. Kim, Y. Kim, K. Kim

CANDUG6 PCR Evaluation with a Detailed 3-D Monte Carlo ANaLYSiS.............cccoeoiiiiiiiiiiiice e 580

M. Motalab, W. Kim, Y. Kim

2B3 — CHEMISTRY AND MATERIALS

Radiation Chemistry I SCWR ... ..o ettt e se st e et r et r e e n e n e ne 591
G. Liu, K. Ghandi

Influence of Alkali Metal Oxides and Alkaline Earth Metal Oxides on the Mitigation of Stress Corrosion Cracking

iN CANDU FUEL SREATRING. .......c.o.oiiitiiiiiiee ettt Rt e Rt E b b ettt r b st nnr s 601
J. Metzler, G. Ferrier, M. Farahani, P. Chan, E. Corcoran

Assessment of Alternate Ion Exchange Resins for Improved Antimony Removal from the Primary Heat Transport

SFSERINL ...ttt h ettt E b s et R b E R R R R R R R R RS R SRR R £ R SRR R £ R R R R £ R R R R R e R R R R R R E et nen et 613
R. Burany, S. Suryanaran, A. Husain

Specific Heat of Zr-2.5Nb Pressure Tube Material Measured by Differential Scanning Calorimetry (DSC)...........c.ccccoccivininnn. 626
R. Fong, P. Neal, F. Fazeli, M. Aniolek, S. Gezgin

Thermal Expansion Anisotropy of Zr-2.5Nb Pressure Tube Material on Heating to 1100°C .................cccooiiiiiininicnneneeeeee 636

R. Fong, F. Fazeli, T. Smith

2B4 — SAFETY AND LICENSING (I

Severe Accident Analysis of a Steam Generator Tube Rupture Accident Using Maap-candu to Support Level 2
PSA for the Point Lepreau Generating Station Refurbishment Project................cccocoooiiiiiiiiiii e 648
S. Petoukhov, M. Brown



VOLUME 2

Quantifying the Contribution of Aleatory and Epistemic Uncertainties in the Estimation of Probability of Failure

OF PrIMATY PEPIIIE .......cvviiiiiectc ettt b bt E b E £ bbb b £ bbb £ bbb Rt e e bbb R b e bbbttt b bt n 671
M. Jyrkama, M. Pandey

Establishment of Channel-SpecificChannel and Bundle POWer LIIits .............ccccooiiiiiiiiicieec e 682
J. Choi, D. Park, H. Ahn, B. Kim, C. Choi, D. Kho, S. Kim

Effect of Flow Conditions on Flow Accelerated Corrosion in Pipe Bends..................cocooiiiiiii 693
H. Mazhar, C. Ching

Study on Start Time of Parametric Study for Channel Analysis under SBLOCA/LOECI .............cccccoviniinniiniiiineneeneeene 706

B. Moon, E. Jang, S. Kim

PLENARY 2A: ENTERPRISE RISK MANAGEMENT

Enterprise RiSK MANAGEIMENL ..............ccooiiiiiiiiiiiii ettt e e R et e se st e e R r e e nen e n e ne 711
C. Eaton

Business RiSK IMAMAGEIMENE .............c.oouiiiiiiiiiiitiiitei ettt et h e bbb bt s b e st s e e s £ e s e h £ e b s e e h oAb e b e eh e neeh £ b e s £ b e s b e bbbt e bt e eb e st e b 719
C. Coshy

Level 1 IER 14-20 - Integrated Risk - Healthy Technical CONSCIEIICE.............ccccoiiriiiiiciiiniiieieieie ettt 728
P. Freeman

Insurer Risk Control and Nuclear LIaDILItY ..............ccoccoiiiiiiiiiicce et 738

C. DeMerchant

PLENARY 2B: VENDOR ROLE IN A CONTINUOUSLY IMPROVING INDUSTRY — PANEL DISCUSSION

Quality & Timely Delivery of Products and SerVICES.............ccoouiiiiiiiiiiieiie ettt bbbttt b et 744
K. Shabbir
Improving Quality and On-time Delivery - A Vendor’s Perspective - ..............ccoiiiiiiiiiiiiiiii e 748

V. Robinson

PLENARY 3A: WASTE MANAGEMENT AND DECOMMISSIONING

Implementing Canada's Plan for the Long-term Management of Used Nuclear Fuel................ccccocooiiiiiiiii 763
D. Wilson

Pickering NGS End of Commercial OPETatiOns ................cooiuiiiiiiiiiiiiiieiiet ittt ettt st st b et b ettt eb s b n s 770
L. Swami

Addressing Our Nuclear Legacy LIabIlItIes ... e T
Joan Miller

Waste and Decommissioning — Regulators Perspective ... 783
R. Jammal

PLENARY 3B: DEVELOPING TECHNOLOGIES AND RESOURCES

UNENE RESEAICH ..ot 794
B. Shalaby

Developing Technologies and RESOUICES.............c.ooviiiiiiiiiieiieii ettt E st e b b et e st s e b b ee et neer e s s ene s r s e e e nas 806
R. Walker

Professional Development and Extension Programs ..o s 811
G. Bereznai

The Importance of Industrial R&D and Collaboration ...............ccooooiiiiiiiiiiic e 818
R. Whalen

IIMOVALION. ..ot b bR 827

N. Alexander

3A1 - PANEL DISCUSSION ON TRANSPORTATION OF NUCLEAR FUEL

Panel Session: Transportation of Used NUCIEAr FUEL..............ccooiiiiiiiiiiici bbb 832
E. Mantagaris

Transport of Nuclear Used Fuel and Waste MaterialS..............cccooiiiiiiiiiiccc e 836
H.-J. Neau

EDF Energy Generation UK Transport of Irradiated Fuel ..................ccooooiiiiii e 843
R. James

Transport of Nuclear Substances in CANAGA.................ociiiiiiiii bbbttt s et b et b et b et s bbb e 851
S. Faille

Safe and Secure: Transportation of Radioactive Materials.................cooooiiiiiiiiiii s 862

D. Howe



NWMO Transportation Technical Work Program - Presentation to CNS Conference ....................ccccooniiiiiiiiiiic, 867
C. Hatton

Overview of NWMO’s Transportation Engagement PIAn...............ccoooiiiiiiiiiiic e 873
J.-A. Facella

3A2 — REFURBISHMENT AND LIFE EXTENSION (II)

Applicability of ANSYS ELBOW290 Element for Flexibility Calculation of Tight Radius Bends on Feeder Pipes in

CANDU REACLOTS........ooiiiieiiiii bbb bbb bbb bbb bbb bbb bbbt 879
X. Zhang

Comparative Static Simulations of a CANDUG6 Cell Using Different Transport Codes...............c..cccoeiiiiiiiiiiiiininceeeeees 887
M. Mahjoub, J. Koclas

Preliminary Development and Modelling of a Next Generation Inspection System for CANDU Pressure Tubes ...................c.c...... 896
J. Gilbert, M. Manning, S. Nokleby, E. Waller

Innovative Pipe Thickness Verification for Feedwater Flow at Darlington Nuclear Power Generating Station..................c.cc.c..... 909

V. Ton, J. Kim, C. Zhao

3A3 — SAFETY AND LICENSING (III)

Conservatism in Methodologies for Moderator Subcooling Sufficiency for Fuel Channel Integrity upon Pressure
Tube and Calandria Tube Contact

L. Sun

Plant Habitability Assessment for Point Lepreau Generating Station during a Severe Accident Resulting From

Station BIACKOUt COMAItIONS.............ciuiiiiiiiiiiic bbb bbbt 934
D. Mullin

Wind Hazard Assessment for Point Lepreau Generating Station ... e 947

D. Mullin, M. Moland, J. Sciaudone, L. Twisdale, P. Vickery, D. Mizzen

3A4 - ADVANCED FUEL CYCLES

Continuing Development of a Fuel Performance Model for Th-Based Ceramic Fuel ...............ccccoooiiiiiiiiniinceceeee 960
J. Bell, P. Chan

A Study on the Optimal Cooling Time of Actinide Feedstock for use in Transuranic Mixed Oxide Fuels in CANDU

REACLOTS ... bbb bbb bbb bR bbb bbb bbb 972
A. Morreale, J. Luxat

Productive Elimination of Nuclear Waste (PENW): A Complementary Boon for CANDUs and the Canadian

INUCIEAT IIAUSEIY ...ttt bbbt h bbbt b e bbbk £ b b Heh 14 oA £ 14 e e £ e h b e E b b1 Eeh e b eh £ b e h b e b e bbbt e bt e eb e n et e b 989
P. Ottensmeyer
Natural Uranium Equivalent Fuel An Innovative Design for Proven CANDU Technology .............c.ccocooeviiiiiiiinincncceenn 1001

F. Pineiro, K. Ho, A. Khaial, M. Boubcher, C. Cottrell, S. Kuran, Z. Zhenhua, M. Zhiliang
Canada’s Deep Geological Repository for Used Nuclear Fuel — Update on the Site Evaluation Process and

Interweaving of Aboriginal Traditional KNOWIEAEE ...............cccotiiiiiiiiiiiiiiiiece ettt 1009
B. Watts, M. Belfadhel, J.-A. Facella
Assessment of Disruptive Scenarios of a Canadian Used Fuel Repository in Crystalline RocK................ccoooiiiiiiiiiniiiiinn, 1017

M. Gobien, F. Garisto, N. Hunt, E. Kremer

3B2 - MEDICAL PHYSICS AND RADIATION BIOLOGY

The Design, Construction, and Commissioning of a Multi-Use Cyclotron Facility ...............ccccoceoiiiiniiiiniiie e 1029
S. Ho, M. Hutcheson, D. Schick-Martin, M. Dalzell, N. Alexander
Commentary on Inhaled *’PuQ, in Dogs — A Prophylaxis Against Lung Cancer? ................ccc.cooeorvrvereeereesssesssssssssssssessssseensos 1037

J. Cuttler, L. Feinendegen
Designing a Computer Code to Calculate the Committed Dose Equivalent to Internal Organs Following the

Injection of a RadiopharmaceutiCal ...............cccoooiiiiiiiii e 1045
Z. Keldani, R. Roman, S. Saadi, E. Nichita

3B3 — SAFETY AND LICENSING (IV)

Development of Canadian Seismic Design Approach and Overview of Seismic Standards ................ccocooiiiiii, 1055
A. Usmani, T. Aziz

Probabilistic Seismic Hazard Assessment for Point Lepreau Generating Station.................cccoooiiiiniiiinicee e 1067
D. Mullin, A. Lavine, J. Egan

Probabilistic Tsunami Hazard Assessment for Point Lepreau Generating Station .................c..cccooooniiiiiiie 1079

D. Mullin, T. Alcinov, P. Roussel, A. Lavine, M. Arcos, K. Hanson, R. Youngs



STUDENT SESSION

Specifics of Forced-Convective Heat Transfer in Supercritical Carbon Dioxide..................cccooiiiiiiiiiiiiic e 1092
A. Saltanov, B. Mann, C. Harvel, D. Pioro

Dose Measurement Aboard Biosatellite BION-M #1 (AutoCAD Implementation into MCNPX)
P. Dolloso, A. Miller, R. Machrafi, V. Shurshakov, S. Khulapko, O. lvanova

Modelling the Transport of Corrosion Products and Radionuclides in the CANDU Primary Heat Transport

I ] 5 TP 1106
0. Palazhchenko, D. Lister
Canadian Supercritical Water Reactor Modeling Using G4STORK ............cccooiiiiiiiiiiiiiee s 1111

W. Ford, A. Buijs

Project Management Lessons Learned from Building the Wendelstein 7-X Stellerator Fusion Research Reactor
M. Freire-Gormaly, A. Gittens, L. Zhang

Designing a Computer Code to Estimate the Committed Dose Equivalent to Internal Organs Following the

Injection of a RadiopharmaceutiCal ... e 1121
Z. Keldani, R. Roman, S. Saadi

Monte Carlo Modeling of the Fastscan Whole Body Counter Response
H. Graham, E. Waller

Development of Methodology to Assess Application of Practical Elimination for Nuclear Power Plants .................ccocccoevnnnnnn. 1131
J. Jung, D. Sivekumar, S. Thambirasa
Sensing and Collecting Radioactive Materials as a Project to Teach Engineering Design .................cccocooiiniiniiiiiiciine 1136

D. Drake, T. Majdi, J. Strack, D. Andronache, K. Boniface, A. Bot, J. Boudreau, H. Brar, L. Chen, A. Dickson, T. Doodeman, Y.
Fernandes, M. Fitzpatrick, S. Holden, C. Hollingshead, D. Jalbert. S. Johnson, Y. Kim, Z. Marych, S. McNamee, N. Merchant, A.
Milko, A. Moscoe, J. Munro, P. Nearing, G. Patterson, R. Puri, A. Shah, M. Smith, K. Stott, D. Tadla, R. Thomas, R. Van Gemeren,
S. Virtue, J. Vu, C. Wong, S. Younan, C. Yu, A. Buijs

Monte Carlo Simulations of the SLOWPOKE-2 ReACLOY ...........cccooviiiiiiiiiiiiiiii s 1141
A. Tan, A. Buijs
Experimental and Thermodynamic Studies of Beryllium replacement Materials for CANDU® Brazed Joints...................c..c......... 1147

K. Potter, G. Ferrier, E. Corcoran

Modelling the Long-term Corrosion Behaviour of Candidate Alloys for the Canadian SCWR
G. Steeves, W. Cook

Experimental Results Supporting the Concept of One-Sided Muon Tomography..............cccccoiiiiiiiniiiiiiie s 1158
K. Boniface, G. Jonkmans, A. Buijs, A. Erlandson, S. Livingstone
Modelling Hydrogen Permeation in a Hydrogen Effusion Probe for Monitoring Corrosion of Carbon Steels ......................c.ccce.. 1164

P. Santiwiparat, T. Rirksomboon, F. Steward, D. Lister, W. Cook

Influence of Alkali Metal Oxides and Alkaline Earth Metal Oxides on the Mitigation of Stress Corrosion Cracking

in CANDU Fuel SREatRinG.............ccooiiiiiiiii bbb 1169
J. Metzler, G. Ferrier, M. Farahani, P. Chan, E. Corcoran

Study of Irradiation Induced Defects and Phase Instability in B Phase of Zr Excel Alloy with In-situ Heavy Ion

TITAATATION ...ttt e bbb e bbbt st e s s e b et A h e b e b b e SR e b b e h bbbt E b b h Rt R bbbt et n e nr b 1175
H. Yu, Z. Yao, M. Kirk, M. Daymond

Separation of the Secondary Electrons from the Gamma Radiation near the Surface of an Encapsulated Gamma

Source Using a Magnetic FIeld................cccocoiiiiiiii 1180
E. Heritage, E. Waller
Investigation of the Thermal Stability of Nd,Sc,Zr;.,yO,; Inert Matrix Fuel Materials.....................ccoooiiiiniiniiiic 1185

J. Hayes, M. Saoudi, A. Grosvenor
Ab Initio Investigation of Chloroaqualead (II) Complexes As Possible Corrosion Products in Super Critical Water

C001ed REACLOT (SCWWR) ..ottt sttt e ettt e e stesbesbesaesbesbeese e s e e st e st e s se s s e sesbe ke ebeeb e e b e e bt es s e b s e Rt e b e beebeebenbe e ke abe e b e e b e ene et esbebenbeabe e 1190
D. Anzelj, C. Pye

Reaction Rate Prediction in the Supercritical Region of He +OH ™ € ,q+ HoOusing uSR ..o 1195
T. Du, G. Liu, J. Beninger, K. Ghandi

Control Blade Pattern Optimization Using Evolutionary Algorithm for the Canadian SCWR ..., 1200

F. Salaun, J. Sharpe, D. Hummel, D. Novog
INuclear Data Sensitivity and Uncertainty Analysis for the Canadian Supercritical Water-Cooled Reactor (SCWR)

64 — Element Fresh Fuel Lattice Cell .............occoooiiiiiiiiiiiicii ettt b e bbbt n e nreere e 1207
A. Moghrabi, D. Novog

Mitigation of End Flux Peaking in CANDU Fuel Bundles using Neutron ADSOIDers.............cccccooiiiiiiiiininiiscee s 1213
D. Pierce, P. Chan, W. Shen

A Preliminary Assessment of Radiation Effects on American Flagfish ... 1218

M. Tzuvaki, E. Waller

Pressure-Drop Analysis of a Re-Entrant Fuel Channel In a Pressure-Channel Supercritical Water-Cooled Reactor
D. Kowalczyk, F. Rafat, M. Chauhan

Comparison Study on Air Oxidation Behavior of Advanced Super-Alloys In Elevated Temperatures ...............ccccoceverirerineinnnenn. 1229
M. Sanayei, M. Nezakat, H. Akhiani, J. Szpunar

The Effect of Weld Chemistry on the Likely Primary Water Stress Corrosion Cracking Susceptibility of Alloy 82

Dissimilar Metal Welds
S. Persaud, S. Ramamurthy, R. Newman

Regression Analysis of Pulsed Eddy Current Signals for Inspection of Steam Generator Tube Support Structures...................... 1239
J. Buck, P. Underhill, S. Mokros, J. Morelli, T. Krause, V. Babbar, B. Lepine




Determining the Efficacy of Nuclear Security Through Computer Simulation..................ccccooiiiiiiiii 1244
N. Chornoboy, E. Waller

Prediction of Heat Transfer in a Vertical Bare Tube Upward FIOW ............cccccoiiiiiiiiiiiii s 1249
R. Abdullah, V. Agranat, M. Malin, I. Pioro

Pulsed Eddy Current Response to Magnetite at Broach Supports in Steam Generators ................ccoccovviiiiniininecneeeeen 1255
S. Mokros, J. Buck, P. Underhill, J. Morelli, T. Krause

Heat-Transfer Characteristics of SuperCritical Water Flowing Upward in Bare-Tubes.................cc.ccooiiiiiiii, 1260

K. Sidawi
Heat Transfer Analysis for the Application of SCWR Process Heat for the Thermochemical Production of

HIYAIOZEI ... bbb 1265
J. Jouvin, I. Pioro

Revised Numerical Model for F, Bubble Breakdown in Molten FLiBe and its Economics in the Fuel Cycle................cccocccvrrnnenn. 1271
K. Seto

Heat Loss Analysis for a Re-Entrant SCWR Fuel-Channel Concept................ccocoooiiiiiiiiiiiciee s 1277
F. Rafat

Nuclear Security Regulatory Framework Analysis for Small Modular Reactors in Canada and Abroad................ccccccoeeiiininnn 1282
A. Farah

Error Analysis of Supercritical Water Correlations Using ATHLET System Code For Low and Moderate Mass

FIUX CASS.......cuviiiititiii sttt bbbt e bbb bbbt e b e b o4t A E e b4 e E e E b e st e s s e e b et oA E e R e b AR e e R e e b £ e R bR e e E e b b e h Rt e Rkt b b bt r e 1288
J. Samuel

Development of a Fuel Performance Model of (ThyPu)Oz ..o s 1293
J. Bell, P. Chan

Development of a Simple Gamma Ray Camera Using Handheld Scintillation Detectors ................cc.ccocoiiiiiiiiiininecn 1298
A. Miller, R. Machrafi

The Effect of Ionic Strength on the Sorption and Speciation of Palladium.....................ocooiiiiii, 1303
J. Riddoch, S. Nagasaki

Proliferation Resistance Assessment of Different Fuel Cycles in the CANDU SyStem............cccccoviiniiininiiininennee s 1308

X. Wang, A. Buijs, S. Nagasaki

ADDITIONAL PAPERS

AREVA Valve Enhancement Program Improved Valve Sealing Performance and Reliability .................c.cocoooiiinii 1313
B. Igel

Uptake and Speciation of Iodine in Calcium CarbDOMALES ...............cooviiiiiiiiiiiie bbbt 1334

J. Podder, J. Lin, W. Sun, Y. Pan, S. Botis, J. Tse, N. Chen, Y. Hu, D. Li, J. Seaman
Author Index





