Corrosion Conference
and Expo 2016

Vancouver, Canada
6-10 March 2016

Volume 6 of 6

ISBN: 978-1-5108-2135-4



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© (2016) by NACE International
All rights reserved.

Printed by Curran Associates, Inc. (2016)

For permission requests, please contact NACE International
at the address below.

NACE International
15835 Park Ten Place
Houston, TX, USA 77084
USA

Phone: (281) 228-6200
Fax: (281) 228-6300

firstservice@nace.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

Development Of Spray-Applied Pipeline Erosion-Protective Epoxy LInings.............ccccocooiniiiniiininiiiiceeesesese e 1
Osmay Oharriz

Innovative Polymeric Solutions For Flanged Pipework Protection................cccccooiiiiiiiiiiiiiiiiieeceeec e 12
Osmay Oharriz

HISCC Resistance and Improvement Methods For Duplex and Super Duplex Stainless Steels
Glenn Byrne

Corrosion Management Of Assets Constructed In Super Duplex Stainless Steels Topside and Subsea - A Suppliers

PEISPECLIVE. ....c.eiiiiiiiiic ettt bbb a et a ettt et b et b e a e e st et h ket h e b e bt ekt bt h b n e h et stk e e b e e aennene 38
Glenn Byrne

Round-Robin Evaluation Of ISO 20340 Annex A Test Method
Nathalie Lebozec

A Finite Element Model Of The External Corrosion Of Buried Pipeline Steel Under The Combined Influence Of

Heat Transfer, Cathodic Protection, And Oxygen Diffusion In Surrounding Soil....................ccccociiiiiiniceeeeene 65
Ibrahim Gadala

Investigations About a New Heavy Metal Free, Low P-content Corrosion Inhibitor for Evaporative Cooling

Systems Based on Phosphorous Modified Organic Acid (PMOA) ...........ccccooiiiiiiiiiiiniiieciinee ettt 80
Wolfgang Hater

Cathodic Protection System for Hot Sulphur Tank Bottom.............ccocooiiiiiiiiiiiice et 95
Salim Debbache

Methodology For The Evaluation Of Cleaning Pigs On Sludge Deposits From Corrosion Pits ...............c.c..cccoccoiinivininniiniincnns 102
Winston Mosher

High Temperature FBE Coating Disbondment in Multi-Layer PP Insulation Coatings..................cccccccinniiiiiinnnicicnneeccenene 117
Alex Garner

The Detection Of Alpha Prime In Duplex Stainless Steels.................ccooooiiiiiiiiiii e 131
Roger Francis

Seawater Cooler Tubes: Corrosion And Leaks Due To Microbiologically Induced Corrosion...............cccoccoeveveiniincencnncnncnne. 141
Khalid Alnabulsi

Abrasion-Corrosion Resistance of Stainless and Wear Resistant Steels for Oil Sands Applications .................cccccoveiinnnncene. 149
Sandra Le Manchet

Corrosion of Metals in Treated Wood Examined by Synchrotron Based Xanes and XFM ...........cccococviiininiininnieneeneceeeeene 161
Samuel Zelinka

Silica Removal By A Novel Electrochemical SYStemI..............ccooiiiiiiiiiiiiiiiciictc ettt ettt 171
David Hasson

Are You Trained Certified and Qualified to Assess Corrosion and Related Defects? ..............ccocoriviirinieineiineireeeeeeee e 186
Joseph Pikas

Remaining Strength Of Corroded Pipe Direct Assessment Process
Joseph Pikas

Galvanic Series in Seawater as a Function of Temperature Oxygen Content and Chlorination.................cccccceoivinininininininnnnns 214
Dominique Thierry

Coating Deterioration - A MechaniStic OVeIVIEW..............cc.oiiiiiiriiiiiiiiiriecet ettt ettt 225
Ken Tator

Reliability Assessment Of Offshore Asset Under Pitting Corrosion Using Bayesian Network ..............c.cccoooiiiiiniiniinnincneens 237
Jyoti Bhandari

Internal Corrosion Direct Assessment Using Bayesian Networks Modeling With Limited Data - A Case Study .............cccccceeeee 252
Shan Guan

The Role Of Local Chemistry Changes In Repassivation Of Localized Corrosion — A Review.............cccoccccceioinniiciinnneccncnenne 265
Narasi Sridhar

MP-ICDA Analysis On Block 12 And Block 15 Gathering Pipelines On Petroamazonas EP in Ecuador
Carlos Melo Gonzalez

Improvement to Cathodic Protection Performance using DCVG Prioritization...................ccoooooiiiiiiniininiiencceceeeeene 296
Chukwuma Onuoha

Internal Corrosion Direct Assessment For Offshore PIPelines ....................ccccocoiiiiiiiiiiiiniiiiiieeceieeee et 311
Eugene Ogosi

Improving the Controlled Humidity Protection Systems by Addition of Vapor Phase Corrosion Inhibitors..................c.cccoccceiis 326
Behzad Bavarian

Preliminary Evaluation of the Applicability of Surface Enhanced Raman Spectroscopy (SERS) to Monitoring SRB

Biofilms Under Ambient and High PreSSUIe.............ccoooiiiiiiiiiiie ettt st sttt b et ne et ae st ene 335
Todd Mintz

Compatibility Behavior of Elastomers for PCP APPHCAtIONS ..........c..cccooiiiiiiiiiiiiiiieeeseses ettt s 348
Carlos Fernandez

Considerations on The Selection of Protective and Concrete Weight Coatings for Offshore Pipelines...................c.ccccocooniiinnnn. 359

Carlos Fernandez



Marine Crevice Corrosion Of Stainless Steel Alloys Under Biofilmed And Sterile Conditions
James Stott

Relation Between Localized Corrosion And Stress Corrosion Cracking In Nickel Based Alloys In HPHT Oil And

GaS ENVIFONMIMEIIS ..........ocoiiiiiiiiiiiiiii ettt ettt b et s et s et e st es e e bt e ae s s e sa st ettt st b enseue s esesa st eneseseneane 387
Thodla Ramgopal

Risk Assessment for Implementation of Chemical Treatment Programs on Production Wells within the Wafra

Qilfield Partition Zone (Kingdom of Saudi Arabia and Kuwait)..............cc.ccoiiiiiiiiiiiie e 402
Tariq Kamshad

Biocide Injection to Eliminate the Risk of Bacterial Growth and Corrosion Failure in Non Internal Coated

Pressure Safety Valve from an Eocene Sub Centre at Partitioned Zone (Kingdom of Saudi Arabia and Kuwait). -

A CASE STUAY ...ttt h et a ettt b e bt a s e Rt e et bt h et h et h e e e h et st ea bt b et ebe st ekt ea b et eae et 417
Hamed Al-Shammary

Sour Service Performance of Early Production Riser - 110ksi (760MPa) Grade Material...

Thodla Ramgopal

Projecting Corrosion Induced Bridge Tendon Failures Resulting from Deficient Grout: Part I — Model

Development and EXAMPLe RESUIES ..........c..cooiiiiiiiiiiiii ettt et ettt sa e s bt e e eb e e st estes b et e sbesbeebeebesueebeeneeneeneens 448
William Hartt

Qualification of Super 13Cr-110 in HPHT Sour Well Service with Concentrated Brines...............c.coccoiiiniinininncncneeceee 460

Fengmei Song
Flow Accelerated Corrosion of Carbon Steel Pipe Carrying Hot Condensate Water in a Chemical Plant

Fengmei Song

Concept of Using Physics-Based Models for Real Time Corrosion MONitOring ..............cccoceviviiinininiiieieiceseseseeesee e 489
Fengmei Song

The Pitting Corrosion of Titanium in Aggressive Environments: A ReVIEW...... ..ot 497
Jing Liu

Metallurgical Methods Used to Assess the Significance of Pipeline Stress Cracking..............cccoooivniiniininninncnicnecncceecereene 507
Steve Biagiotti

Corrosion Mechanism of API X80 Steel Material in Sour Environment at Different Temperatures ...............cccocoveviniinininennnnnens 516
Adel Mohamed

Recycled Waters for Cooling Tower Water Systems- Good Idea or Bad- What You Need to Know............c.cccccooeiiiniiniiniincnns 526

Paul Puckorius

Self-healing Pipeline Epoxy Coating

Frank Cheng

Degradation of FBE Coating on Pipelines in the Presence of Alternating Current Interference ..................c.ccccoooeiiinivniincincnns 555
Frank Cheng

Effect of Sidegroove Root Configuration on Edge Fracture on DCB Test ............cccoeoiiiiiiiiiiiiiiniieenee e 567

Jun Nakamura

The Effect of Medium Density Clear Brine Fluids Upon the Environmental Cracking Behavior of High Strength

ATLOY UNS SA2028..........ooi et b bbb a b et b b bt s e bbbt bbb 578
Lucrezia Scoppio

Investigation of Under Deposit Corrosion (UDC) in Halfdan Production Tubulars..............c.cccccoiiiniiiniiniinininnececceeeene 588
Asbjorn Andersen

Corrosion of Nickel Alloys for Steam Generator Tubing of Pressurized Water Reactors .................c.cooeeiiiiinniiciinnnecccene 601
Martin Rodriguez

Effect of Temperature and Chloride Concentration on the Crevice Corrosion Resistance of Austenitic Stainless

STEEIS. ...ttt s e h e bkt e bkt e R b b a e h bRttt e bttt et n b s e e s enene 616
Martin Rodriguez

Development of Carbon Steel for Pipe Resistant to Stress Corrosion Cracking in Fuel Grade Ethanol ... 631
Itaru Samusawa

Utilizing Nickel Alloy Metal Coating as an Alternative t0 PWHT .............ccoiiiiiiiiiiiic et 645
Abdullah Alali

Cathodic Protection of Concrete Caissons and Deck of a Ship Repair Yard ..o 652
Rod Callon

Remote Measurement of Stress in Carbon Steel Piplines - Developments in Remote Magnetic Monitoring..............c..cccoccceveenees 663
Paul Jarram

Bovine Serum Albumin Adsorption on AISI 316L And Ti Alloys in Phosphate Buffered Saline Solutions

Shima Karimi

Sour Service Fatigue and Fracture Behavior of High Strength Steels ... 682
Ramgopal Thodla
Corrosivity of Produced and Make-up Water in Oil Sands Thermal Water Treatment SyStems..............ccccceveinenneneineeneenenenne 697

Tesfaalem Gebremedhin Haile
Corrosion Control Of On-Grade Petroleum Products Storage Tank Bottoms Using Impressed Current Cathodic
Protection System with Continuous Anode Bed

Dare Aloko

Amine Corrosion in Gas Sweetening Plant: Causes and Minimization on Real Case Study.............c..cccocccviniiniinniniinincncene 721
Hajatolah Almasi

Failure Analysis and Investigation Methods of Boiler Tubes Corrosion/Case Study..............ccccooeurueiiiiinninieeciinneeeeeneeeeeeerenas 735
Hajatolah Almasi

Application of Low Cr Steels in the Presence of Corrosion INhibitors ................c.cccoiiiiiiiiiii e 746

Matin Momeni



Influence of Magnesium on SCC Susceptibility of Duplex Stainless Steels in Boiling Solutions
Fiona Ruel

Monitoring and Risk Assessment of Microbiological Influenced Corrosion in Offshore Pipelines.................ccccooeiviiinnnniinnnn. 766
Uffe Thomsen

Crevice Corrosion Performance of High Grade Stainless Steels and Ni-Based Alloys in Natural And Treated

SEAWALET ...ttt ettt s st s b sttt h ekt a et e e e h s s et e R b b et e e a bRt a et bttt ea bttt st et be s nesenene 779

Dominique Thierry
Comments on ASTM G48 - Standard Test Methods for Pitting and Crevice Corrosion Resistance of Stainless

Steels and Related Alloys by Use of Ferric Chloride SOIUtiON...................cccccciiiiiiiiiiiiniiiiii ettt 793
Brian Deforce
Documented Evidence of Significant Metal Loss in Aluminum Crevice COrrosion ...............c.ccccoevevireiineineinenincnneneeneeeceeeeeeenne 803

Brian Deforce
Single versus Multiple Injection Points for REAC Wash Water Systems
Garry Jacobs

VOLUME 2
The Effect of Notch Configuration on NACE TMO0177 DCB Elastic Compliance and Recommendations for Future
TESHIIIG ...ttt ettt ettt s et e s et e s e e es e s e e st s e s et e st b e st e s e n e es et es e Rt eE e s e Rt R en e eR e At e A en e e A en s e R et e Rt s e Rt esen ek e st ek en e b et ese s eneeseneenen e tenene 833
Karol Szklarz
Evaluation of Full Size C110 Premium Casing Connections Fit-for-Purpose Performance in Mildly Sour
EDVIFOIMIMENT.......c.oiiiiiiiiiiiiiiiii ettt ettt e bt s e e b st e e e bbb e sttt s et se et s e s e b s et sseaebeseae st eaenesenenesenen 847
Xin Long

Impact of Charging Conditions and Membrane Thickness on Hydrogen Permeation: Thick/Thin Membrane
Concepts Revisited

Jean Kittel

Formation of Galvanic Cells and Localized Corrosion under Atmospheric Conditions...............c..cccoccoriiinininniinnincncceeeene 879
Dominique Thierry

40 Years of José R. Galvele’s Localized Acidification Pitting Model: Past Present and Future...................cocooovveinieinevineineieenns 893
Alberto Keitelman

Corrosion Assessment of Pipeline Steels in Supercritical Carbon Dioxide Stream ..............cccccooeiiiiiiiniinineeeeee 908

Yimin Zeng
A Study of Reactivation Process of Passivated Localized Corrosion of Carbon Steel in Radioactive Waste

SEIMULANES ...t e b a st b e b e bbbt bbbttt 922
Xiaoji Li
Study of Cathodic Protection in Soils with the Use of Specific COUPONS ..............cccoiiiiiiiiiniiiniiiccceee e 936

Jean Vittonato
Design and Supply of a Condition Monitoring System for Corrosion and Stray Current Monitoring on the

Cityringen Metro Project in COPenNAZEN.............c.ccooiiiiiiiiiiiiiiicree ettt ettt ettt b et ebe e bt eae e benene 949
Gareth John

Effect of Surface Finishes on the Atmospheric Corrosion of Duplex Grade UNS S32205: Results of a Field

Exposure Program in DUDAI. ... ..ottt sttt sttt ettt e bt a et ne 959
Sukanya Mameng

A New Practical Method for Prioritizing Equipment in HTHA Service for Inspection and Replacement and the

Challenges in Obtaining Process Conditions to be Used in the HTHA ASSeSSMENT ............ccccceoviiniiinieiineiiniiinciceeneeseeeceeeeeneene 974
Jeremy Staats

Detecting Inhibitor Migration Depth in Topically-Treated Concrete Using DART-MS .............ccccccoiiiiniiniiniineceeeeeeeneene 987
Ming Shen

Corrosion Assessment of Nickel-based Alloy Candidates for SCWR Fuel Cladding.............c.cccoeviiiiiiniininniiieneeeseeeeeeeene 997
Yimin Zeng

Eddy Current for Sizing Cracks in Canisters for Dry Storage Casks — Laboratory Measurements ...............c.cccccceeveneveneeneennenn 1007
Ryan Meyer

Corrosion Risk Assessment and Cathodic Protection for Aging Electric Utility Transmission Structures.................ccccccoovvceenne 1022
Mehrooz Zamanzadeh

Fusion Bonded Epoxy Coatings (FBE) and Disbondment ................c..ccooiiiiiiiiiieeee ettt 1037
Mehrooz Zamanzadeh

Corrosion Risk Assessment and Failure Analysis in Industrial Water SyStems .............c.cccccooeviiniiniininniceeee e 1048
Mehrooz Zamanzadeh

Sour Localized Pitting Corrosion Model of Carbon Steel: A Status Update..............ccocoooiiiiiiiiiiicccecceeeee e 1061
Sankara Papavinasam

The Role of Corrosion Management in Prevention of Corrosion Failures ..............c..cccocooiiiiiiiie e 1075

Alec Groysman

The Influence of Microstructure and Composition on the Crevice Corrosion of Ni-Cr-Mo Alloys
David Shoesmith

Corrosion Management Implementation in Large Oil and Gas Projects ... 1105
Hendrik Debruyn

Optimization and Analysis of Anode Array Current Distribution for Reinforced Concrete Cathodic Protection

Applications..
Calvin Pynn




Corrosion Kinetics of Carbon Steels in high Density Zn/CaBr, Workover or Completion Fluids at High

TEIMPEIATUIES ..ottt ettt ettt ettt bt b et e bt st bt et s et e st b st e b et eb et e s et eb et ebe et e et ea st es et eb et eb et es e s st st es e et e st et emteb et ebenaeneneenteaeneetenes 1128
Rudolf Hausler

Validation of Internal Corrosion Threat Guidelines for Dry Natural Gas Pipelines ..............cccoocovinininiinininiiniieceeeneneee 1139
Xihua He

CaCO; Scale Risk Assessment - Thermodynamics v KiNetics .............ccocoiiiiiiiiiiiiiiiiicccce e 1154
Tao Chen

New Developments in Iron Sulfide Scale DISSOIVEI'S ...........c.cc.coouiiiiiiiiiiiiicce ettt eaeaes 1168
Tao Chen

Corrosion Behavior of Cr and Cu Containing Low Alloys Steels in SOIution ...............cccocoiiiiiiiiiiininieeee e 1181
Qiufa Xu

Monitoring of Corrosion Rate and Evaluation of Deposited Sea Salt Distribution Inside Steel Pipe for

Transmission Tower Located in Coastal ENvVIronment................c..o.ocooiiiiiiiiiiiiiiiiceee ettt s 1195
Atsushi Naganuma

Impact of Microstructure on Hydrogen Solubility and Diffusivity in UNS 07718..........ccoiiiiiiniieeeeeeee e 1204
Olesya Gosheva

Electrochemical Corrosion Behavior of Niobium Alloys as Metallic Bio-Implants...............c.ccccoivniiinininninnncccceccnen 1218
Wei Wang

Electrochemical Study of Nb-10Ta-1Re and Ti-6Al-4V Alloys for Dental Implant Applications..............c.ccocoocvvininiiiiinininenenee 1230
Wei Wang

Corrosion Control of a Hydrocracking Unit Debutanizer Overhead SyStem ................ccociiiiiiiiniiniiieeeee e 1244
Omar Alabdulgader

Inhibition Mechanisms for CO, Corrosion Mitigation by Amines at the Top-of-the-Line...........c..ccc.ccocooniininniniinicnceee 1256
Zineb Belarbi

Top of Line Corrosion Testing for a Gas Field with Acetic Acid and LoW CO;........cccoocoviiiiiiiiiiiiiieieeeeeeseeeeeee e 1271
Gaute Svenningsen

Effective Implementation of Asset Integrity Management Systems with Visualisation Tools..............c.c.cccoioiiniinininncince, 1284

Daniel Sandana

Molecular Microbiological Methods to Investigate Microbial Influenced Corrosion in Fully Integrated Kraft Pulp

AN PAPEET IMLLS ...ttt bbbt b et b bbb st e b et e s et e bt e bt eh b e st e b e st et et e bt e bt eb et ne et e st ettt enes 1293
Dora Ogles

Enhancement of Alkyldimethylbenzylammonium Chloride and Tributyl Tetradecyl Phosphonium Chloride

Biocides Using D-amino Acids Against a Field Biofilm Consortium..............c.cccoiiiiiiiiiiii s 1304
Tingyue Gu

Improved Packaging Film Incorporating Vapor Phase Corrosion Inhibitors and High Recycle Content...............c..cccooeincnneee. 1315
Robert Kean

Management of Integrity Operating Window (IOW) for an Aging Gas Processing Plant as Part of Corrosion

Management Strategy for an AGING ASSEL ..ottt ettt ettt bttt sttt ettt b e ne et 1323
Janardhan Saithala

Surface Behaviour of Carbon Steel in Presence of Sulphate-reducing Bacteria.................c.ccccooiiiiinnniiiinccceceees 1332
Marko Stipanicev

Phenomenal Pitting Corrosion on Coating Damaged Surface of Automobile Suspension Coil Springs.............cccoeceviiniininnnnn. 1347
Yugo Ashida

Assessment of Formation Damage Potential of Corrosion Inhibitor Squeeze Applications..............c..cccocconiininniniincnncnccee, 1359
Myles Jordan

Insights on the impact of Fluid Cooling on High Temperature Conditions (175°C) for Carbonate and Sulphate

Scale Dissolver PerfOrmance...............cocooiiiiiiiiiiiiii bbb 1373
Myles Jordan

Further Characterization of UNS N06055 Nuclear Welding Product.................cccccooiiiiiiiiiiiinciceeecereeeeteeeee e 1388
Samuel Kiser

Application of Non-Metallic Materials in Oil Sands OPerations ................c.ocooiiiriiiiiiiniineee et 1396
John Wolodko

Mechanism of High Temperature Corrosion by Model Naphthenic AcCids .............ccccooiiiiiiiininiicceee e 1410
Peng Jin

Optimization Cathodic Protection Design for Offshore Platform: Solution for the Contradiction of Big Initial and

Small Mean Current Density by Wing Section Sacrificial Anode ...............ccoooiiiiiiiiiiiiiicccce et 1429
Min Du

Evaluation of Protective Coating Performance in a Cyclic-Temperature Environment ...................cccccccoonniiiiininnnecicninnnceeene 1437
Junki Miyashita

Estimation of Corrosion Products and Inhibitor Films Contributions to Total Protective Effect.......................c.ccooii. 1448
Roman Kashkovskiy

Impact of Biocomponents in the Fuel and Heating Oil on the Compatibility of Sealing Materials................cc.cccoenivininnenncnnnnn. 1462
Margit Weltschev

Effect of Tungsten on Pitting and Crevice Corrosion of Type 25Cr Super Duplex Stainless Steel .................ccccccooeiiiiinnniencne 1474
Roy Johnsen

Development of Self-Healing Coatings using Encapsulated Linseed Oil and Tung Oil as Healing Agents ...............c.cccccooeiniennene. 1489
Karan Thanawala

Trends in Tank Lining Test Methodology for Oil and Gas ServiCe..............cccooueiiiriiininiiiiiieeeeeee ettt 1498

Michael Harrison



Effect of Iron Sulfide Deposits on Sour Corrosion of Carbon Steel

Jon Kvarekval

Effect of W and Mo on the Corrosion Behavior of Low Alley Steels in O,-H,S-CO, Humidity Corrosion

EDVIFOMIMENIT. ..ottt a e et et et e s b e s bt et eae e bt e bt es e eateas et e b et e eb e sh e eb e es e eates s e st et en b e bt sbeeb e et e eseebeeseententensesenbentene 1527
Wei Liu

Methodology for the Comparative Evaluation of Batch Biocide Performance Against Microbial Corrosion................coccceuee. 1542

Dennis Enning

Study of Protection Mechanism of Multifunctional Coating Systems Against Internal Corrosion in Pipelines in Oil

ANA GAS IMAUSIIY ..ottt bbbt e a et e bbbt a bbb e st e s st seansenenenenean 1557
Nasser Aljassem

Investigation of the Stress Corrosion Cracking Behavior of Duplex and Lean Duplex Stainless Steel Parent and

Weldment Materials i SOUE SEIVICE...........ccooouiiiiiiiiiiiiiiiii ettt ettt st b et a e b eea s s s 1572
Chong Li

Estimation of Critical Localized Corrosion Potentials of Duplex SS with Galvele's Model ..............c..cccocccniininniniinencncenee 1584
Mariano Kappes

Comparing Environmental Resistance of UNS R55400 Tubulars to Other Oilfield Ttianium Alloys ...............cccccoeiniinininnnenn. 1598
Ronald Schutz

Corrosion Resistance of Cast, Nickel Base Superalloys in Environments Relevant to Gas-Turbines Operating on

SUlfur RiCh FUELS ..o bbb h et 1612
Dmitry Naumenko

Bioinspired “Green” Scale Inhibitors For Mitigation of Silica Scales............c..ccoioiiiiiiiiiii s 1627
Konstantinos Demadis

Comparison of Corrosion Behavior in HIC Test Solutions for FFP Evaluation...............c.ccocooiiiniiniiinicecncceeeecenenns 1637

Daisuke Mizuno

Insight in Sidestream Corrosion Field-testing from the North Sea: Experiences Benefits and Pitfalls
Oeystein Birketveit

VOLUME 3

The Impact of Microbial Activity on Infrastructure Pipeline Coatings..............c..cccocooiiiiiiiiiiniiniccceceeee s 1661
Angela Reese

Investigation of Cathodic Reaction Mechanisms of H,S Corrosion Using a Passive SS304 Rotating Cylinder

EIECEIOUE. ...t 1676
Yougui Zheng

Development of a New High Charge Polymer for Cooling Water Treatment...............cccocoviririiiiienienieneneneeie et 1688
Daniel Meier

Effect of Cycle Frequency on the Oxidation Resistance of Ni- and Fe-based Alloys at 982°C
Joseph Meyer

New Advances in EPoxy Protective COatings ............c.cocciviiiiiiiiiiiiiiictetec ettt ettt sttt et s eae e 1717
James McCarthy

Development of an Enzyme-Based Approach to Control the Formation of Microbiologically Influenced Corrosion

(MIC)-ASSOCIAtEd BIOTIIINS .........c.ooiiiiiiiiiiitiieeeee ettt e s bt e bt sttt e bt ene e st e st et e s beebesbeebeeseeneeseeseentensensansenbentene 1734

Amanda Harmon
Evaluation of Propidium Monoazide as a Tool to Differentiate Live from Dead MIC Microorganisms

Sarah Eisenlord

UNS N09955 Corrosion CracKing RESISEANCE ............c..ccoiuiiiiiiiiiiiiiiee ettt sttt b et b ettt sttt b e eae e enes 1764
Carlo Malara

The Microbiologically Influenced Corrosion (MIC) Resistance Behavior of 2205 Cu-bearing Duplex Stainless Steel

in the Presence of Aerobic Marine Pseudomonas Aeruginosa Biofilm ... 1779
Dake Xu

Corrosion Behavior of Duplex Stainless Steel S31803 in Artificial Geothermal Waters ..............c..cccoeoiniiininninninincceecenee 1794
Ralph Baessler

Effects of Chromium and H2S on Corrosion Performance of 3Cr Steel Under CO2-H2S Environment.................cccccoccvnvnnueuencnne 1802
Wei Liu

Suitability of High Alloyed Materials in Molten Salts at 600°C ................ccooiiiiiiiiiiieee ettt 1812

Ralph Baessler
Characteristic Corrosion Morphological Features Associated with Different Stains of Bacteria Species in Oilfield

WVALLI'S ...ttt bbb bbb e b bR e b bR S b s h e bbb et bbb st bea et ee e 1821
Abdul Razzaq Al-Shamari

Detailed Metal Loss Assessment of In-line Inspection (UT) Raw Data for Offshore Pipelines.................cccoccoeiiiinininncincnnnnn. 1835
Dian Adisty

Premature Failure of Access Fittings Installed on High Pressure Effluent Water Lines Due to Microbiologically
Induced Corrosion
Abdul Razzaq Al-Shamari

Towards the Development of Fitness for Service Tool for the Inspection of Corrosion Under Insulation ..................c.cccccoevieinn. 1865
Yves Gunaltun
Permanently Installed Monitoring System for Accurate Wall Thickness and Corrosion Rate Measurement.................c.cc.coccceue.e. 1880

James Barshinger



Effect of Incorporation of Calcium into Iron Carbonate Protective Layers in CO, Corrosion of Mild Steel
Saba Navabzadeh Esmaeely

The Effect Of Alloy UNS S32550 Microstructure On Its Cavitation Erosion Behavior In Seawater.................ccccooeiiiiinnninnnn. 1906
Abdul Hameed Al-Hashem

Corrosion Fatigue of X2CrNiMoN22-5-3 exposed to the Geothermal Environment of the North German Basin ........................... 1916
Marcus Wolf

Coating Systems with Long Lifetime - Painting Thermally Sprayed Zinc ..............cccocoviiiiiiiiiiiiiceeeee e 1924
Ole Knudsen

An Amperometric Sensor for Sulfide Detection Based on Carbon Nanotubes ................c.ccccoviiiiinniiiinnnecceeeeccene 1934
Xin Pang

Corrosion Behavior of Candidate Heat Exchanger Materials in Oxidizing and Reducing Gases, Relevant to

OXYTUET COMBUSHION..........ooiiiiiiiii ettt et e a et e bbbt e bbbt e st se e s eneneneseas 1941
Pawel Huczkowski

Corrosivity Study of Sulphur Compounds and Naphthenic Acids under Refinery Conditions................cccocccoeviiiiniininncnncnnnne. 1956
Qin Xin

AC Interference Risk RanKing: Case STUAY ...........cccooiriiiiiiiiiiiiiieicee ettt ettt ettt s b ettt e bt et et et ebesbesbeeneenne 1971
Wolfgang Fieltsch

Localized Corrosion and Stress Corrosion Cracking of UNS S32750 in H,S Containing Environment.................c.cccoocniininnnnn. 1986
Feng Gui

A Parametric Study of Corrosion Inhibitor Partitioning in Oil and Water Phases
Yao Xiong

The Chemistry and Performance Characteristics of Boiler Water Treatment Polymers................cccc.ccoeiiniininniniinenncncenee 2014
John Richardson

The Chemistry and Crystallographic Characteristics of Passive Magnetite Film Formation...............c..ccocoooiniinininnnininnn. 2029
Luis Carvalho

Troubleshooting Techniques to Identify the Source of Phantom Chlorides Found in Refineries..............c..ccoccoovniininncnncnnnn. 2044

Kathleen Armistead Wills
Modeling of Corrosion Mechanisms in the Presence of Quaternary Ammonium Chloride and Imidazoline

Corrosion INRIDITONS............cooiiiiii et 2060
Juan Dominguez Olivo

Hydrodynamic and Phase Wetting Criteria to Assess Corrosion Risk in Two-Phase Oil-Water Pipe Flows ................................ 2074
Luciano Paolinelli

Predicting Erosion in Sudden Contraction and Expansion Geometries with Improved Near Wall Treatment .....................c........ 2093
Jun Zhang

Effects of Crevice on the Corrosion Behavior of Welding Joint in Simulated Groundwater ...............c.c..ccoceoeinniniinenncnncennnn 2108
Liu Chao

Expected Service Life and Cost Considerations for Maintenance and New Construction Protective Coating Work...................... 2118
Jayson Helsel

Development of Corrosion Resistant Steel for Coal Carrier Cargo Hold..............c.cocoooiiiiiiiiiiieeee e 2133
Hiroshi Ikeda

Erosion-Corrosion of Low Carbon Steel Inhibition in Oil-Brine-Sand FIow ................cccccocoooiiiie 2143
Anass Nassef

External Corrosion Control of Submarine PIipelines ................cccccooiiiiiiiiiiiccee et 2158

Anette Pedersen

Corrosion Abatement in Acid Pickling Industries by Effective N-Heterocyclic Compounds: Dry and Wet Lab

STUALES ...ttt et h bbbt bt e e b b h et e b bkttt bttt ee 2174
Dhanadapani Nalini

Development of the NORSOK M-001 and ISO 21457 Standards — Basis for Defining Material Application Limits ...................... 2189
Jan Skar

Understanding the Workability of 6Mo Stainless Steel in Recent Cracking Cases .............c.cccoeiveiniiinenininncnncneeneeseeeeeeenenes 2205
Toshiya Tanimoto

Monitoring Corrosion in Continuous Bio-degradation of Sulphur-containing Volatile Organic Compounds ..................ccceceee. 2214

Slawomir Kus

Influence Of Baking Time At Different Temperature On The Hydrogen Embrittlement Of Quenched And

Tempered Martensitic (QTIVI) StEEL............c.ooiiiiiiiiiiie ettt ettt ettt s et es et e st bene s s e st es e st et enees e benesseneesenseneasenene 2229
Juan Creus

Controlling of Calcium Oxalate Crystallization by Using Crosslinked POIYmers ...............cooooiiiiis 2241
Mualla Oner

Corrosion Behavior in Saline Solution of Pulsed Electrodeposited Nanocomposite Zn-Ni/CeO; Coatings............c..cccocecereencenneee. 2256
Juan Creus

Removal Of Cu(li) From Aqueous Solution With Precipitated Calcium Carbonate ................c.ccoooiiiininiiiicccceeeae 2267

Mualla Oner

Influence of Deposition Parameters on Corrosion Protection Properties of Electrophoretic Acrylic Paints
Stefano Rossi

Pitting Characteristics of Nickel AIIOYS — A REVIEW ...........coouiiiiiiiiiiiiiiieie ettt sttt ettt eaeaee 2290
Raul Rebak

Galvanic Corrosion of Nickel Alumunium Bronze Exposed to Seawater in a Magnetic Field...............c.c....ococoooiiinnn. 2306
Hedda Krogstad

Passivation Characteristics of Ferritic Stainless Materials in Simulated Reactor Environments ..................ccccooveniininncnncnnnnn. 2320

Raul Rebak



How Interference Can Impact The Life Of CP Systems. An FPSO Case Study

Robert Adey

Calcium Carbonate Scale Formation and Prevention in Aqueous Solutions and Mixed Solvents ..................ccccccoovriiiinnncecnne 2348
Petros Koutsoukos

Development of an Improved Version of UNS N08825 with Higher Corrosion Resistance...............c..cccoccovininniniinenncnnccnnnn. 2362
Julia Rosenberg

Mixed Calcium Carbonate and Calcium Sulfate SCale ..o s 2376
Petros Koutsoukos

Anoxic Corrosion of Carbon Steel in Bentonite in Relation to the Swiss Deep Geological Repository Concept ...............c.c........... 2389
Nikitas Diomidis

Hydrogen-Assisted Failure in Ni-Based Superalloy 718 ...........cccooiiiiiiienceeee ettt ettt 2401

Zahra Tarzimoghadam

Barium Sulfate Crystal Growth and Inhibition: Implications of Molecular Structure on Scale Inhibition
Petros Koutsoukos

A Consistent Interpretation of Corrosion Test Results Using the Marcus Film Growth Model..................c..cccocooniininiinninnnne 2424
James Orr

Upgrading Methods of Cathodic Protection System for Aboveground Storage Tanks............c.ccccoeoniiininniininnininccceceeeen 2438
Mohammed Al-Otaibi

New and Old Challenges in Analyzing ECDA Indirect Inspections Data................cccoccoviriiiniiiiiiieeeeeeeeeee e 2446
Sorin Segall

Strategies to Control Corrosion Under INSULAtION ............c.ocooiiiiiiiiiiiiiiie ettt 2458

Khalid Al-Tamimi

A CO,; Injection Well: Upsets to Regular Injection Service and Their Effect Upon the Corrosion to the Materials of
COMSEIUCTION ...ttt b e bttt h et s bbbt e b et e b et e bt eb et e b et e st e b e st eh et e b et eb et eb b e st s e e st et en e et e et eb et ebe st ese st enesaeneetenes 2470
Sten Axelsen

VOLUME 4

In-situ Fatigue Crack Growth Rates of Carbon Steel in Air and Seawater Using Image Correlation.................cocoecvvivvinincnienens 2483

Peter Barnes
Electrochemical Analyses of 15%Cr and 17%Cr Martensite-Based Stainless Steel OCTG Materials with a Possible
Range of Austenite Ratio ...

Yasuhide Ishiguro

A New Cast Ni-Base Alloy Suitable for Severe SOUI SErVICe............ccooiiiiiiiiiiiiee ettt 2508
Shankar Venkataraman

Corrosion of Low Alloyed Steel in Mono Ethanol Amine SOIUtiON ..............c.cocoiiiiiiiiiiiiiiiic et 2521
Shawn Wilson

Electrochemistry of Iron Sulfide and its Galvanic Coupling to Carbon Steel in Sour Aqueous Solution................cccccevevinenenenns 2531
Morten Tjelta|

An Introduction to Rusticles, Accumulated Iron Oxides/Hydroxides on ShipWIecks..........cccoccoiiiiiniiiniiniinieneceeeeeee 2545
Jason Lee

Case Study of an ICCP Design and Installation for Well Casings Using Boundary Elements Software, Evaluating

Different Deep Anode Architectures and Interference to Nearby Casings............cccoccoiiiiriniiiniiiniinereeeeeeee s 2551

Norberto Pesce

Effect of Thermally Sprayed Aluminum (TSA) Coating Damage on the Mechanism of Calcareous Deposit

Formation in BoiliNG SEAWATET ............ccooiiiiiiiiii ettt b et bbb bt et et et b et b et b et et e ettt tenes 2566
Shiladitya Paul

Gap Analysis of Pipeline Coatings: A ReVIEW STUAY ..........c.occoiiiiiiiiiiiic ettt st aeas 2577
Tamer Crosby

Evaluation of Various Phosphate Esters on High Temperature Corrosion control and Fouling Potential in Refining

SYSERIMS ...ttt ettt ettt ettt bt h bbbt b et ettt eb et b et b et st se Rt et ettt eh e bt a e s e Rt eaeh et et bt bt ea et ekt teb bbbt ae e ene s 2589
James Ondyak

Materials in Municipal Waste and Biomass-Fired Power Generation - a Review of Recent Experience .............c.cccccccccevnnieinn. 2600
Tracey Holmes

Effect of Chloride Content on The Corrosion Behavior of Ferritic and Austenitic Steels in Molten Solar Salts .......................... 2615
Ali Soleimani Dorcheh

Embedded Monitoring System for Determination of Aluminum Alloy Sensitization .................c.coccoviiiniininnnincceee 2623
Kevin Farinholt

Hydrogen Induced Cracking of A516 Plate Steels and the Apparent Effect of Microscopic Banding................cccococociiinnniin. 2637
Bryan Kulesza

The Role of Iron Sulfide Polymorphism in Localized Corrosion of Mild Steel...............c.cccooiiiiiniiiniiiieeeeee e 2648
Jing Ning

Effect of Long-Term Heat Treatments on The Corrosion of High-Strength Al-Mg-Si-Cu Alloys ....

Daniela Zander

Vapor Phase Corrosion Inhibitors in Functional FIULAS..............c.ccocoiiiiiiiiiiccecc et 2667
Robert Kean
Evaluation of the Real-Time Active Pipeline Integrity Detection System for Corrosion Quantification................c..cccoccooeininnnne. 2674

Amrita Kumar



The Influence of Microstructure on the Aqueous Corrosion of Fe-20A1-X ..........ccccocoviiiiiiiiniiiiieieeeeeseee et 2686
Tatiana Kutz

Looking Behind the Curtain of API 941 High Temperature Hydrogen Attack (HTHA) Data.............c.cccooiiivinnnniicinncecne 2691
Trace Silfies

Experimental and Density Function Theory Calculations to Investigate the Adsorption of an Anti-inflammatory

Drug on Aluminum Surface in Acid SOIIEION .............ccocooiiiiiiii ettt 2703
Dhanadapani Nalini

The Effect of Surface Profile on Coating Adhesion and Corrosion Resistance.................ccccoceviiniiniiiniininiceeneeeceeeeens 2718
Catalina Hagen

A Study of the Flow Effect on Naphthenic Acid Corrosion of Mild Steel................cocooiiiiiiiiiiiiie e 2733
Nicolas Jauseau

Evaluation of the Steel API X70 Embrittlement in Different Ethanol Environments.................ccccoococciiiinniiiininnnecceeeeeeae 2748
Joseane Ortiz Canterle

Stressed Cooling Water System Deposit Control Management ................co.cooveiiriiiiniiiniinetneteeeeetetetet sttt eae e 2762
Libardo Perez

Test Protocol to Evaluate the Effectiveness of Embedded Sacrificial Anodes in Reinforced Concrete ................c.coccooeiniinnnenn. 2774
Neal Berke

Corrosion of UNS G10180 Steel in Supercritical CO, with O, as a Contaminant .................ccooeiiiiniiininnieeee e 2784
Nor Roslina Rosli

Iron Oxide Colloidal Suspension Stabilization by Polymeric DiSPersants...............c..cccocoririiiniinininciceeceeeenee e 2799
Petros Koutsoukos

An Alternative View of the Cathodic Protection Mechanism on Buried Pipelines................ccccocoooiiiiininiiinininineceeeee 2808
Robert Gummow

Enhanced THPS for Challenging ENVIFONIMENTES .............c..ccooiiiiiiiiniiiiiieee ettt ettt sttt b et se et eaeeebe e 2819
Stephanie Edmunds

Understanding Thermal Stability and Inhibition Effectiveness of Corrosion Inhibitors at High Temperatures ............................. 2834
Zhengwei Liu

Effect of Residual Stresses on Casing SoUr BUIrSt PIreSSUIE...........cc.cociviiiiiiiiiiiiieieen ettt sttt e e bt nne 2845
Shashank Nawathe

Residual Soluble Salts and Coating Performance — Separating Myth from Reality .................cccoiiiiiiiinincec 2859
Mario Moreno

Characterization of Concrete and Corrosion of Steel Fibers Embedded in Dry-Cast Concrete Pipe...............ccccccoevinevncininnnnn. 2874
Francisco Presuel-Moreno

Field Evaluation of H2S Scavenger Efficiency Injected in Subsea and Topside SyStems ..............ccccooeviririeniniinininiieeeesenenene 2887
Jose Vera

Developing the Next Generation of Pipeline Integrity Engineering EXPertise ............coccccociiiiniininiiicicceeeeeeeee e 2902
Stephanie Biagiotti

A Study on Intragranular Chromium Nitrides Precipitation in Cast Superduplex AIIOYS ............cccoccciriiniininnininccecenee 2913
Shankar Venkataraman

Heavy Metal Galvanic Corrosion of Carbon Steel in Geothermal Brines ...t 2928
Keith Lichti

Influence of Iron Oxide (rust) on the Performance of Phosphonates as Calcium Carbonate Inhibitors................c..c.cococoiininnn. 2941
Zahid Amjad

Resistance of UNS R56404 Titanium to Mercury Liquid Metal Embrittlement...................cccoooiiiniininniececenee 2955
Ronald Schutz

Effects of Dissolved Oxygen and Temperature on the Corrosion Properties of B206 and A356 Aluminum Alloys

EXPOSEA £0 SCAWALET .......c.oouiiitiiitiiiiiieirtc ettt ettt b et bt ettt b et eb bbbt e et ea et eb et b et ea e s st st e st et et et et e b et ebe st eaene st et eneetenes 2969
Shabnam Pournazari

Factors which Affect the Performance of Composite Repair SYStems ..............c.ccoooviiiiiiiiiiiiiiinccceeeecee e 2978
Davie Peguero

UNS N08031 and UNS N08031 Plus Multipurpose Alloys for Chemical Industry and Related Applications................c.ccoocennine. 2996
Helena Alves

Corrosion Testing in Gas-Separation Station at Hellisheidi Geothermal Power Plant in Iceland..................co.cocooiiiniininninnnn. 3009
Sigrun Karlsdottir

Prevalence and Distribution of Sulfide Generating Microbes in the Oil and Gas Industry ................cccccovniiiiiiinnniccireeene 3023
Brett Geissler

Planktonic Cell Density is Independent of Biofilm Initiation and Cell Density ..............c.cccoooiiiiiiiniinineeeee e 3035
Damon Brown

Methodology for Threat Assessment and Mitigation Planning for Pipeline Integrity ................c.cocccoiiininninnnniniccceee 3049
Graham Adams

CP Effectiveness at Horizontal Directionally Drilled CroSSings .............cccocooeiiiiiiniiiiiiiiiicecctree et 3063
Len Krissa

Reinforcement Assesment of Natural Gas Road Crossings Using Composite Repair...............cccoeoviiininninninnienineceece 3076
Davie Peguero

FRP Composites Used to Strengthen and Protect Damaged Reinforced Concrete Structures ............c.c..ccoceeeeeviieniinecncnccennenn 3083
Eri Vokshi

Linking Sulfur Cycling and MIC in Offshore Water Transporting Pipelines .................cccc.ccccooiiininiiiiiinniiiincceeeeeeeeae 3094

Jaspreet Mand



NACE TMO0177 Method A High Pressure High Temperature Testing Using Spring-Loaded Sustained Load

WINAOW-BOX FIXTUIES .......oooiiiiiiiiiiiii bbb 3106
Sridhar Srinivasan

Novel Experimental Technique for In-situ Real-time Corrosion Monitoring................cccocooiiiiiiniiininineniniieeeeeeee e 3118
Igor Kosacki

Corrosion Risks in Tail Gas Lines Going To Sulfur Recovery Unit INCINerators ...................ccccccooniiiciiinniniiccninncceereeeeene 3130
Cathleen Shargay

Repair Prioritization Analysis for Cased Pipeline CroSSimgs ...........c..ccoooiriiiriiiiiiiiiiniiiieete ettt eaeas 3143
Alfonso Garcia

Formation and Control of Iron-Based Deposits in Industrial Water SyStems ..............cccooeiiriiiiiiiiniiieeseeeeeee e 3153
Zahid Amjad

Effect of ppb Levels of Chloride on the Stress Corrosion Cracking of Pressure Vessel Steel ...............c.ccoooiiiiiinnniiiinnncecne 3166
Xiaoyuan Lou

Effect of Chemistry and Heat Treatment on the Pitting Corrosion Resistance of Three Cast Duplex Stainless ..................c..c........ 3177
Myrissa Maxfield

Naphthenic Acid and Sulfur Containing Crude Oil Corrosion: A Comparative Review ................cc..cccoeoniiiinniniiniccee, 3189
Yuhchae Yoon

Influence of Localized Corrosion on the Fatigue Behaviour of an Austenitic Stainless Steel...............c.cocooviiiiniiniinince, 3201

Anna Visser
Evaluation of Impressed Current Cahtodically Protected APT' 650 Tank Bottoms in the Presence of Vapor Phase

Corrosion INRIDILOL ...........cooiiii ettt 3211
Khalil Abed
Corrosion Inhibition of Pipeline Steels in CO,-Saturated System by an Imidazoline Based Inhibitor...................c..cccocccoiinn 3222

Peter Okafor

Management of an Open Recirculating Cooling Water System Using EN Method in Chemical Plants
Takao Ohtsu

Behavior of Steels and Alloys in Concentrated Sulphuric Acid under Different Flow Regimes — New Perspectives....................... 3240
Slawomir Kus

Effect of Stress Level on the SCC Behavior of Martensitic Stainless Steel During HT Exposure to Formate Brines...................... 3255
Siv Howard

Platform Cathodic Protection with Anodes Racks and Subsea Current Measurement...................ccocovreinieeenineneeneeneenneeenenns 3264
Jean Vittonato

Limitations of Common Oilfield Scale Inhibitor Chemistries..................ccooiiiiiiiiie e 3276
James Davidson

Pitting and H,S Corrosion Resistance of the New Formable Duplex Grades.............c..ccccociiiiiniiiniiininininincecieeeenee s 3291
Mikael Schonning

VOLUME 5

Scaling Investigation of API SL X65 Steel in a ‘Sweet’ Followed by ‘Sour’ Environment...............c.ccccoooviiniiniininennenncneee 3306
Shiladitya Paul

Corrosion Performance of API 51 X65 Steel in a Low Temperature Saline Environment Containing CO,...........c.cccoecencincennen. 3320
Shiladitya Paul

Controlling the Kinetic Versus Thermodynamic Growth of Calcium Carbonate Scale on Surface
Thibaut Charpentier

Effect of Iron Content on Corrosion Resistance of Ni-Cr-Mo Alloy Weld Overlays in Corrosive Environments...................c........ 3344
Qing Lu

Effect of Iron Content on Localized Corrosion Resistance of Ni-Cr-Mo Alloy Weld Overlays in Chloride Ion-

coNtAINING ENVIFOMIMENLS ..........cooiiiiiiiiiiiiit ettt h et b bbbt s b et e bt e bt e bt eb e b e st s s e st e b et et et eb et ebe st eneneene et eneetenes 3358
Qing Lu

Unexpected Sour Cracking Resistance of Duplex and Superduplex Steels .............c..cocoiiriiiiniiniinincceceeeenee s 3371
Gerit Siegmund

Scale Deposition in the Oil and Gas Industry: From a Systematic Experimental Scale Study to Real-Time Field

DIALA bbb 3385

Mohammadmohsen Vazirian
A Kinetic Study of Barium Sulphate Formation with the Presence of Scale Inhibitor in a Flow System

Ogbemi Bukuaghangin

Assessment of Underdeposit Corrosion and Mitigation Using Chemicals................oocooiiiiiiiiiiiiiiec e 3412
Muazu Mohammed

Exploring the Effect of Particles Impact Angle on Erosion-Corrosion Using Acoustic Emission .................c.cocooonivininniincnnnn. 3425

Musab Elsamani
CaCO3 Scale Surface Nucleation and Growth Kinetics in a Once-Through in Situ Flow Rig as a Function of
Saturation Ratio (SR)
Olujide Sanni
An Investigation of the Overall Corrosion Behaviour of X65 (UNS K03014) Carbon Steel in Different H,S-CO,-

Containing ENVIFOMIMENES............ccoooiiiiiiiiiiiiiiic ettt ettt bttt ettt a et b et bt b e st st et et et et et eb et ebena st se st eaeneetenes 3454
Frederick Pessu




Scaling and Corrosion Behavior of Metallic Materials after Long-term Exposure to the Geothermal Fluid of the

NOrth German Basin ..ot 3470
Helmuth Sarmiento Klapper

Corrosion Management Challenges Related to CO, Enhanced Oil Recovery on Existing Production Infrastructure.................... 3479
Gareth John

Understanding the Risk of CISCC of Interim Storage Containers for the Dry Storage of Spent Nuclear Fuel:

Residual Stresses in Typical Welded COntaINErs ............c..cocoviiiiiiiiiiiieee ettt s bttt s bt et e st et e be st e bentenaesnee 3491
David Enos

Understanding the Risk of CISCC of Interim Storage Containers for the Dry Storage of Spent Nuclear Fuel:

Evolution of Brine Chemistry on the Container SUIfACe...............ccooiiiiiiiiiii ettt 3502
David Enos

Corrosion Behavior of Ultra-high Strength Drilling Steel in Alkaline Brines Containing Hydrogen Sulfide at High

TE@IMIPEIALUTE. .......c.oeiiiiitiititietiet ettt ettt ettt bt bt e bt es e es e e st e s et eabesbe s b e bt e st eb e eb e es s entea s e st e b et e ebesaeeb e es e en s ee s e st e s s em b e st sbe e b e et e eseebeeseentententensenbentenne 3517
Serguei Lvov

Effects of CO, and H;S on Corrosion of Martensitic Steels in NaCl at Low Temperature ...............cccccoeonineninieniineneeeeeenene 3532
Serguei Lvov

Managing Uncertainty when Assessing External Corrosion of a Buried Oil Pipeline Segment................c.cocccooiviiniininncincnnnn. 3545
Andrea Sanchez

Study of the Localized Nature of Top of the Line Corrosion in Sweet Environment..................cccoooiivininininiinnceeeee e 3560
Marc Singer

Corrosion Study of Welds and Heat-Affected Zones of Wrought Nickel-Based ALIOYS..............ccccoeoiniiniiniininiieneeeeeeeeee 3574
Ajit Mishra

Tank Linings Cure Response During Cold Winter Months; Ready for Immersion Service? ..............cccocccviininninninenncnncennnn. 3589
Nicole Mackey

Performance of Thermally Sprayed CRA Coatings on Carbon Steel in Supercritical CO; Environments.................c..ccocccoveenee. 3600
Shiladitya Paul

Assessment of Aging Mechanisms for Stainless Steel-and Al-Based Neutron Absorbing Materials Used in Spent

Nuclear Fuel Dry Cask StOrage SYSEEINS ..........cccooeiiriiriiiiiriiitietetet ettt ettt st sb ettt eb e ese et et et e tessestessesbe st eeseeseebeestestensenbensesbesseeseenne 3611
Xihua He

Comparative Hydrothermal Stability of Biocides Used in the Oil and Gas INdustry ..............ccccoeoiniiininninnenneeeccee 3626
Christy Wentworth

Application of 3D Metrology Technology in Inspection Corrosion Mapping and Failure Analysis..............ccccccoevenivninncnncnnn. 3637
T. J. Prewitt

Flow Assurance Risk Evaluation and Chemical Management in a Shale Gas Field ................c.ocooiiiiiiininninceeee 3645

Hua Guan
Prospective Techniques for Monitoring Degradation in Passive Systems, Structures, and Components for Nuclear

Power Plant Long-Term OPEeration ...............cccooiiiiiiriiiiiiiiiiiieitetet ettt et et sb e st eae bt ese et es s ess e sessetessesbe st eeseestebeestentensenbensesaeesaensenee 3659
louri Prokofiev

Materials Selection for Use in Hydrochloric ACId ..............c.oooiiiiiiiiiiiiic ettt 3669
Ajit Mishra

Comparison of Corrosion Behavior of X65, 1Cr, 5Cr, and 13Cr Steels in Water-Containing Supercritical CO,
Environments with SO,/O0,

Yong Hua

Effect of Brine Ionic Strength on Sulfide Stress Cracking Resistance of High Strength Low Alloy Steel..............c..ccocccoeininean. 3699
Ray Case

The Use of ASTM G192 (Tsujikawa-Hisamatsu Electrochemical) to Evaluate the Susceptibility of Hanford Tank

Steels t0 PIttING COTTOSION .........c.co.oiiiiiiiiiiiiei ettt ettt b et bt e he e s s et a bt e be st eaese st et b et et ebe e eae e enennes 3714
Kenneth Evans

Atomic Hydrogen from Electroplating of High Strength Steels — How Much is Trapped in the Coating? ......................ccccoee. 3734
Tim Gommlich

Development of a Corrosion Model for Downhole APPLICAtions..............ccoooiiiiiiiiiiiiii e 3744
Kyle Addis

Localized Top of the Line Corrosion In Marginally Sour Environments..............c.coccooiiiiiiiniininencnceeceeceeseee s 3753

Najmiddin Yaakob
Molecular Techniques for Onsite Monitoring of Microbial Populations in Oilfields — Overview Perspectives and

EVAIUAION ... 3767
Renato De Paula

Monitoring and Inspection Options for Evaluating Corrosion in Offshore Wind Foundations ....................cccccccconniiiiinnniencnne 3777
Troels Mathiesen

Cathodic Protection System Upgrade Project at Catawba Nuclear Station ... 3788
Steven Daily

Crevice Corrosion Damage Evolution in Nickel Alloy 625: Experimental and Modeling Perspectives..............ccccocccveincincennne. 3800
Scott Lillard

Localized Corrosion of Corrosion-Resistant Alloys in Oil and Gas Production Environments: II. Corrosion

POteNEIAl ..ot 3816
Andrzej Anderko

Case Study on Corrosion Under Sleeves After Strain Gauges Installed on Pipelines .................ccccoooiiiiinniiiiiinnnccieecne 3831
Michael Crutchley

Understanding the Corrosion of Low-Voltage AI-Ga ANOMES..............c..ccoouiiiiiiiiiiiiiniieee ettt 3842

Devon Baker



Liquid Film Thickness and Erosion of Elbows in Gas-Liquid Annular Flow ..

Peyman Zahedi

Anodic Behavior of Steel in Enhanced Sulfate SOIUTIONS ............ccoocoiiiiiiiiiiieee ettt 3871
Kingsley Lau

Pipeline Integrity Assessment In-Line Inspection and Direct Assessment Anomaly Density............c..cccoeoniininninincnncnnccnnne. 3884
Shamus McDonnell

HVDC Interference to Buried Pipeline: Numerical Modeling and Continuous P/S Potential Monitoring ................ccccccccceveninens 3896
Wuxi Bi

Dead Leg Internal Corrosion MaNAZEIMENL...............c.c.ceiiiriiiiueuiinirieteietieieeeetetese sttt eaes ettt ses et st ae et eae st sa e eseseae st sesesesesesseseneneenes 3904
Lynsay Bensman

NDT of Delamination In or Under Thick Organic COatings ............c..cccoeiriiiriiniiiiiiicieetet ettt ettt eaeaes 3914
Guenter Schmitt

Corrosiveness of External Environments on Buried Onshore Pipelines: A Bayesian Network Approach
Angel Kowalski

Relative Performance of Two Cast Irons and Two Stainless Steels Under Erosion-corrosion Conditions...............c.cccccooeineenee. 3938
George Karafyllias

Development of a Novel Biocide for Enhanced Biofilm Control..................ccoiiiiiiiiiiiiiiiccrcee et 3948
Renato De Paula

The Selection and Performance of Oil and Gas Biocides for Extended Microbial Control..................c.c..ccoeiiininiininnncee, 3960
Terry M. Williams

New Tuning Fork Corrosion Sensor with High Sensitivity ..............cccocooiiiiiiii s 3973
Nicholas Smeets

Development of New Green CO, Corrosion Inhibitor for Subsea Injection...................cccocooiiiiiiiiiicccceee 3985

Carlos Menendez

Corrosion of Carbon Steel in Water Equilibriated with Liquid and Supercritical CO,
Bjorn Morland

High Temperature Anticorrosion Coating and Its Life Time Performance...............c.cococoiiiiniininiiiieeeeeecee e 4008
Marcia Navarro

A Review of the ASME PCC-2 Standard Requirements for Training on Engineered Composite Repair Systems.......................... 4023
Matt Green

Supercritical CO, Compatibility of Structural Alloys at 400 -750°C .............ccooiririririnietreee ettt sees 4034
Bruce Pint

Corrosion Inhibitors for Non-Ferrous Metals.................ccocoiiiiiiiiiiiii e 4043
Amelia Hadler

Advances in Ashless Rust Preventive TeChNOLOZY ..............ccoiiiiiiiiiiiiiiiiiiicccr ettt ettt ettt 4057
Jennifer Clark

Summary of 10 Years of Field Testing Experience with Weld Overlay Materials for Water-wall Applications in

SUPEFCIIHICAL BOTIETS .....c..cuiiiiiiiiiiiitcet ettt ettt b e bt e he et s ettt b et e be st bt se st et be et e st et et eae e eneneen 4066
Larry Paul

Embrittlement Susceptibility of Stressed High Strength Ungrouted Post-Tensioning Strands ...............c.cocococoivinnniiicinnncecnne 4075
Joseph Fernandez

Analysis 0f SCC ReSPONSE Of ALIOY X=750 .......coouiiiiiiiiiiiiet ettt ettt b et bttt ea sttt b et e b et e bt b e se bt eb et et sa et ebentenene 4091
Peter Andresen

Considerations of Using Sodium Nitrite and Ammonium Bisulfite Solutions in Seawater Injection Facilities
Wellington Wamburi

VOLUME 6

Value of Next Generation Sequencing as Monitoring Tool for Microbial Corrosion A Practical Cae from

Bioprophyling to Tailor Made MMM ANALYSES ........ccccoceitiriiriiiiiiieteee ettt ettt et ettt et et b sbe s b e e st eseebeeseestessenbesenbenbenseenne 4131
Sabine Doddema

Modeling and Control of Localized Corrosion of Steel in Submerged Reinforced Concrete Structures..............cccoccceveineineennene. 4145
Michael T. Walsh

Monitoring and Predicting Stress Corrosion Cracking of Long Term Spent Nuclear Fuel Storage..............cc.ccccccoevinivincininnnnn. 4159
Vikram Patel

MIC Assessment Model for Upstream Production and Transport Facilities ...
Luke Jain

A Comprehensive Approach to Diagnosing a Solution for a South Texas Production System with Severe MIC..................c.......... 4184
Timothy Tidwell

Iron Effects on Scale Inhibitor Performances for Laboratory and Field Operations .................cccoccoviiiniiniininninincccecenne 4199
Haiping Lu

Use of Carbon Steel Beads to Determine Microbially-Influenced Corrosion Under Flow Conditions ...............cccccoocciinnncecnne 4214
Tijan Pinnock

Properties of Chemically-Aged High Density Polyethylene Piping Material Used in Nuclear Plants ................c.cccoeoviiniininnnn. 4226
Pavan Shukla

How to Maintain a Stable Solution Chemistry When Simulating CO, Corrosion in a Small Volume Laboratory

SFSERIN ...ttt bttt a et h et s b st b et e bt e b et e h et bt b s ee R e 4o a e bt eh et e b s h e e ARt e ea ek a e b e e bt e bt et s bbb st b et bt eae s 4240

Xiankang Zhong



The Development of Sulfur Solvent/Corrosion Inhibitor Product for Extremely Aggressive Sour Environments

Haitao Fang

Investigation of Corrosion Performance of Zinc-Rich Epoxy Primer Modified by Polyaniline on Steel.......................ccccoiiiien. 4266
Ximing Li

Managing Corrosion with Polymers ASME PCC2 Compliant Composite Repairs .............cccocoiniiniininninnicnccccccecenenn 4284

Tammy Bomia
Use of Mixtures Of Acid And Natural Substances With Low Environmental Impact In The Production Of

Anodized Aluminum (UNS A93003).........couoiiiiiirieeieiteetiett ettt etet e et este st e eteste s bt eseeseeseestestestessensessentessessesbeeseeseeseessensesensensesseesaensanee 4285
Oladis De Rincon

H.,S Solubility in Dense Phase CO, at Elevated Pressure: Impact on Materials Selection ................cccocoocinininiininniiiinieeeee 4300
Avidipto Biswas

Integration of Electron Impedance Spectroscopy and Microfluidics for Investigating MIC Using Co-Culture
Biofilms

Susmitha Purnima Kotu

Study of Sour Corrosion Mechanism Under Controlled PH ..............c.coooiiiiiiiiiiiiii ettt 4326
Omar Yepez

Interference Between Sacrificial CP Systems in the Marine Environment ................cccoccooiiiiiniiniiniiecececeenee e 4338
Tim Froome

Using Predicted Corrosion Damage to Determine Stress Concentration, Fracture and Crack Growth ... 4353
Tim Froome

Experimental Studies to Determine Effects of Vapor Corrosion Inhibitors for Mitigating Corrosion in Casing ..............c..c.c.cc..... 4368
Len Krissa

Development of Novel Inhibitor Chemistries to Protect Metal Surfaces from Saturated Completion Fluid ..................c..c.cccc.... 4381

Thenuka Ariyaratna
Materials Selection and Corrosion Mitigation for Offshore Pipeline System

Shuangqi Song

Evaluation of Protective Coatings to Mitigate Corrosion under INSulation ...............c....coooiiiiiiiiiiniiiiee e 4412
Yang Yang

Development of Phosphate Based Inhibitors Effective for Oxygen Corrosion: A Study of Localized Corrosion

Inhibition MeChamiSI ...ttt bbbttt 4427
Omar Yepez

Feasibility of Cathodic Protection in Grouted Post Tensioned Tendons - Exploratory Model Calculations
Alberto Sagues

Numerical Simulation of Cathodic Protection Systems for Transmission Towers with Grillage-Type Foundations....................... 4455
Peyman Taheri

Understanding the Role of Microbes in Frequent Coiled Tubing Failures ...............ccccooiiiiiiiinii e 4470
Mohita Sharma

Electrochemical Characterization of Ni- and Fe-Based Alloys in Simulated Biomass Environments at 700°C ...................c..c........ 4485
Vilupanur Ravi

Hot Corrosion of Nickel-Chromium Alloys in a Molten Eutectic Salt Environment ..................ccccoooiciiiniiiininnecceeeeeene 4494
Vilupanur Ravi

Effects of CaCO; Precipitation on Erosion-Corrosion on Non-leaded Brass Fittings in Potable Water Systems.................c.cc....... 4509
Siddhartha Roy

Development and Application of a Downhole Corrosion Prediction Model
Sonja Richter

Development of a Test Methodology to Evaluation High Strength Nickel Based Alloys Under Cathodic Protection...................... 4537
Brandon Rollins

Lessons From Development of a Coating for CUIL Protection ................ccooiiiiiiniiiiiiiiieeieet ettt 4553
James McDonald

Evaluation of Insulation Coating System for Offshore Applications ...............cccoooiiiiiiiiiiiii s 4568
Roong Tanupabrungsun

Effect of CO, Partial Pressure on Cold Wall FAIIUIES .................cccoooviiiiiiiiiiii e e e eaeetae e eaeeneeenes 4581
James McDonald

Making Mud-Cracking in IOZ's a Thing of the Past ..............ccoooiiiiiii ettt 4590
James McDonald

In-situ Pitting of UNS S32550 Duplex Stainless Steel in Artificial Seawater Below and Above the Critical Pitting

T@IMPEIATUIE. ...ttt ettt ettt ettt ettt b e e b et e st et e st e e es et e st b e st eb et es e e e s et eb et eb et e st e b ea e eh e et eh et eb et eh b es e st en e et e st et emteb et eb et ene st ene et eneetenes 4597
Luis Garfias-Mesias

The Effect of the Chromium Content on the Pack Aluminizing of Binary Nickel-Chromium Alloys.............cc.ccccccoevinivinccncnnnnn. 4606
Vilupanur Ravi

Diffusion Modeling of Aluminide COAtINES ...............ccooiiiiiiiiiiiiiic ettt et st s e s 4617
Vilupanur Ravi

Corrosion Rate Measurement Using Electrochemical Technique
Jane Hall

Electrochemical Evaluation of Advanced Titanium Alloys for Potential Biomedical Applications ..............ccccoccccvivininncincnnnnn. 4639
Vilupanur Ravi

Metal-Microbe Synergy in Pitting Corrosion of Stainless Steels ..o 4651
U. Kamachi Mudali

Adequate CP Design Can Prevent Costly Premature Failure of Seachest Waster-Sleeves of Marine Vessels..............cc.ccccceveenene 4666

Moavin Islam



Evaluation of Susceptibility to Hydrogen Embrittlement of High Strength Corrosion Resistant......................c.cccoooninninninnn 4673

Masayuki Sagara

Calcium Sulfate Scale Formation and Inhibitor Selection for a Steamflood Project ................c.ccooiiiiiiniiiiiiinccccreceeae 4688
Fangfu Zhang

MIC Studies of Buried Potable Water Pipelines Using Semi-Solid Agar as an Analogue for Soil ................ccoccoevniininniincnnnn. 4703
Amy Spark

Limits of the ON-OFF Technique for the Assessment of Cathodic Protection of Buried Pipeline ....................cccocooniininnnn. 4712
Marco Ormellese

Increase of Corrosion Resistance of Titanium by Anodic OXidation ................c.ccooiiiiiiiiiiiiiicceccee e 4724
Marco Ormellese

Achieving Success During Welding of Lean Duplex Stainless Steel Tubes to Carbon Steel Tubesheets ...............c.cccoecincincnnnee. 4731
Ivan Morales

Slow Strain Rate and Rising Step Load Hydrogen Embrittlement Testing of UNS NO7718 - STG 32 ......ccccocovviniiniinciicece 4740
Brian Kagay

Materials Issues in Thermochemical Production Processing and Utilization of Bio-Oil...............c..cccoooniiiiiniiniccce 4755
James Keiser

Next Generation Discrete Galvanic ANOUES ... 4771
Fred Goodwin

Improving Operations: Boosting Component Performance and Longevity with Nanolaminated Alloy Coatings ........................... 4783

Christina Lomasney
A Comparison of Mono- to Di- Phosphate Ester Ratio in Inhibitor Formulations in the Mitigation of Under

DIEPOSTE COTTOSION ........oeiitiiiiiiiiieiieiet ettt ettt s b e s bt et e eae e bt e bt e st e st e st e s e b et e ebesh e e bt e bt e st es b e st et em b e bt sbeebeebeeeeebeestententensenaenbetene 4795
Bruce Brown
Flowing Fluid Cell Loop (FFCL) System Design and FFCL-Based Corrosion Testing Under Acid Conditions............................. 4810

Dongrui Yang
An Initial Evaluation of the Effect of Alloy Composition and Oxide Layer on High Temperature Coking

Resistance of Heat ReSIStANT ALLOYS .............c.cooiiiiiiiiiiriiieee ettt ettt ettt b e bttt st et e ettt eb et e bt st et see st et et etenes 4820
James Myers
Qualification of Integral Finned UNS-S32205 Heat Exchanger Tubing for Refinery Wet H,S Service .............cccoconivniincnnnnn. 4831

Ivan Morales
Prediction of Corrosion Occurrence by Simulating Multi-phased Fluid Flow in Downhole Tubulars in SAGD

Production. I. Vertical and Horizontal SEZMENTS ...............c.cocoiiiiiiiiiiniiiiictcnct ettt sttt b ettt eae e b 4843
Frank Cheng

Significant Reduction of Corrosion Induced Pipe Failure in Oilsands/SAGD Facilities Using PE-Xa Materials.......................... 4858
Al Comeau

Effect of Monoethylene Glycol on Sweet ToOP-0f-Line COrroSion ..............ccccooiiiiiiiiiiiiiiniiiieieet et 4865

Fernando Farelas

Establishing Operating Envelops for Material Susceptibility to Environmentally Assisted Cracking in Thermal Oil

SANAS OPEIALION .......c.iiiiiiiiiiiit ettt bbbt b et b et e bt e st s e e st s e e st et et eb e et eh e s ehesa e st eeea e et ea b eb et ebensesesees et es et e st e b et ebe e eneneas 4882
Tesfaalem Gebremedhin Haile

Fatigue Behavior under Multiaxial Loading and Simulated Geothermal Environment of Cr-Mn Stainless Steel and

UNS N07718
Helmuth Sarmiento Klapper

Arsenic Enrichment on Cast Iron and Mild Steel Surfaces: Trigger or Result of Electrochemical Corrosion..................c.ccccc...... 4905
Julia Scheiber

Tenfold Life Extension of Hydrotransport and Tailings Lines by Internal Coatings ...............c.cccooeiiiiininnnicninnecceeeeeeae 4919
Michael Magerstaedt

Effect of Electrode Spacing of a Coupled Multielectrode Array Sensor on Corrosion Rate Monitoring ...............c.cccoecevcincennene. 4934
Lietai Yang

Improve Amine Unit Reliability and Optimize Treating .............cccoccoiiiiiiniiiiiicec ettt 4947

Scott Waite
Author Index








