Offshore Technology Conference
(OTC 2018)

Houston, Texas, USA
30 April - 3 May 2018

Volume 1 of 6

ISBN: 978-1-5108-6253-1



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© (2018) by Offshore Technology Conference
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact Offshore Technology Conference
at the address below.

Offshore Technology Conference
P.O. Box 833868

Richardson, Texas 75083-3836
USA

Phone: +1.972.952.9494
Fax: +1.713.779.4216

meetings@otcnet.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

SESSION 2: DIGITALIZATION: A VISION FORWARD

Digitalisation — The Next Frontier for the OffShOre INAUSLIY .........ccciiiiiii e 1
Dekker, Martijn; Thakkar, Anosh

Effectively Harnessing Data to Navigate the New Normal: Overcoming the Barriers of Digital ADOption ............cccccceevnivrnicicnenene 12
Bailie, Bruce; Chinn, Matthew

Digital Oilfield Implementation Challenges Management in Offshore ENVIFONMENT ...........ccceiiiiieiiniiee s 22

Udofia, Emmanuel; Obong, Benjamin
The Control Room is Anywhere and Everywhere: Putting the Industrial Internet of Things to Work Offshore and

22370 o PRSP 31
Zornio, Peter

Harnessing Data Effectively to Develop a Low-Manned Platform in a Remote, North Sea Operating Environment ............c.ccco....... 38
Knutsen, Edmund; lleby, Morten

Increasing Production Efficiency via Compressor Failure Predictive Analytics Using Machine Learning ...........cccccoevvecncnnnnnnns 47
Pandya, D.; Srivastava, A.; Doherty, A.; Sundareshwar, S.; Needham, C.; Chaudry, A.; Krishnaiyer, S.

Avrtificial Intelligence: Steps to Transforming Offshore E&P for Vastly Improved Busingss OUtCOMES ............ceeevrvrrrvreeeenrernseneennns 56

Gruss, Alec

SESSION 3: SUBSEA FIELD DEVELOPMENT AND TIEBACKS

Malikai Tension Leg Platform - Drilling Tender Vessel - Top Tension Riser OPerations............ccoviieieennnnienceeess s 63
Aramanadka, Shankar Bhat; Yong, Lewis; Kota, Ravi; Jamal, Sharizal A; Yeap, Fabian

Integrated Reservoir Study of the Who Dat Field ...
Gong, Xinglai; Simms, Gerard; Fowler, Richard; Doughtie,

ohn; Cumming, Earl

A Universal Field Development Approach for Advancing Stalled GOM Deepwater ProjeCtS........ccvveieriririrereereneressesesesessesenees 122
D'Souza, Richard; Basu, Shiladitya; Khurana, Sandeep

Optimized Field Development through Integrating Field Network with Dynamic Reservoir Model............ccocovveiinnnscicninienn, 139
Hatvik, Mahanaz; Nergard, Jens Petter; Berg, Kjartan; Vannes, Knut; Irmann-Jacobsen, Tine Bauck; Cantero, Alberto Diaz

Integrated Subsea Supplier-Led SOIULION: A CASE STUAY .......cccouiiiirieiiiirieieieee ettt b et n bbb 149
Ligny, F. Hurault De; Roberts, I.; James, D.; Eliseeva, E.

Deepwater Innovations: eXtra Long Oil Tiebacks TEChNOIOGIES.........cciviriiiiieieiiiiceeee et sene s 168
Gassert, Michael; Molli, Gianluca De; Calabrese, Vito; Magi, Stefano; Citi, Gianfederico; Rollo, Fabrizio

Lightweight, Compact, Fast & Flexible Subsea Tie-INS With HCCS L .........ccccciiiiiiiiiii e 175

Ali, Mohammed Hasan

SESSION 4: ADVANCES IN MOORING TECHNOLOGY

API RP 2SK 4th Edition - An Updated Stationkeeping Standard for the Global Offshore Environment ............cccocoooeoviinnniccene. 183
Shu, Hongbo; Yao, Aifeng; Ma, Kai-Tung; Ma, Wei; Miller, Jonathan

Formation and Development of Seabed Trenching from Subsea Inspection Data of Deepwater Gulf of Guinea

IMIOOTINGS ..ttt bbb bbb bbb €84 h b2 E b b8 8 8 £ E bR R £ £ SRR SRR E b E e E R R R b E RS R R ARt E bbb 195
Colliat, Jean-Louis; Safinus, Stefanus; Boylan, Noel; Schroeder, Knut

Mooring Chain Wear EXPeriments and FINGINGS.........ccoviiiiiiieeiiireeeiesseee et et sassssesesesasessssssesesesessssssesesessssssssesesenes 210
Jayasinghe, Kanishka; Potts, Andrew; Kilner, Andrew; Melchers, Rob

Mooring Tensioning Systems for Offshore Platforms: Design, Installation, and Operating Considerations............c.ccccceeevrnrcenene. 229
Wu, Yongyan; Wang, Tao; Ma, Kai-Tung; Heyl, Caspar; Garrity, Robert; Shelton, John

Effect of Seabed Trenching on the Holding Capacity of Suction Anchors in Soft Deepwater Gulf of Guinea Clays............c.cccceue.e. 245
Sassi, Khalida; Zehzouh, Slimane; Blanc, Matthieu; Thorel, Luc; Cathie, David; Puech, Alain; Colliat-Dangus

Qualify, Verify and Demonstrate Robust Synthetic Mooring Lines t0 REAUCE COSES ........ccuvriririereieririririeeerenesesesesessses e sesessesees 260
Hansen, A. B.; Ekrem, S., Calora Mooring Systems As Larsen, K.; Gabrielsen, @.

Novel Dynamically Installed Fish Anchor - Diving Upon Loading in Calcareous Silt..............ccociiiieininneeeneee e 274

Chang, K.; Hossain, M. S.; Kim, Y. H.; Randolph, M. F.; Wang, D.

SESSION 5: REACTIVE AND DISSOLVABLE MATERIALS FOR DOWNHOLE APPLICATIONS

Degradable Packing Element for Low-Temperature Fracturing APPlCAtIONS ...........cccoviiiiiiiiieeiniiieeeesse s 289
Duan, Ping; Sadana, Anil; Xu, Yingging; Deng, Guijun; Pratt, Barbara

Recommended Design and Field Practices to Maximize the Value of Degradable Completion Systems.............cccoevvvvnninicnicennnne 297
Aviles, I.; Dardis, M.

Mechanical Behavior of Degradable Thermoplastic COMPOSITES ..........ccctiiiiririeiireirieiee ettt s 303

Celestine, A.; Zhu, S.



Full Dissolvable Frac Plug for High-Temperature WEeIIDOTES.........c.cv ittt 312
Norman, Tyler; Walton, Zachary; Fripp, Michael

An Electro-Mechanical Actuator with Hydrostatic Drive for Subsea Trees to Reduce CAPEX and OPEX with

Higher Reliability and Safety Levels
Orth, Alexandre; Hendrix, Gottfried

Novel Washpipe-Free ICD Completion With Dissolvable Material ... s 342
Corona, Georgina; Fripp, Michael; Novelen, Ryan
Wellbore Cool Down Simplifies Using DissoIVable Materials .............cccoeiiririeieiiiiissesesesissie s sesesesees 352

Fripp, Michael; Walton, Zachary

SESSION 6: RISK MANAGEMENT VS. RISK AVOIDANCE

Managing Marine Risks to Offshore Oil Structures: HOW Cl0oSe iS TOO ClOSE?...........vciiriiiiiiiiictieieieiss e 362
Tieman, Jason

Risk Based, Statistical Approach to Assessment of Corrosion Anomalies in PIPeliNeS...........coceiiiincieitinnseee s 368
Scales, Derek; Hubbard, Rex; Merrick, Chris

Risk Based Internal Corrosion Assessment of Pipe in Pipe FIOWINE ..o s 384

Hogelin, P. T.; Webb, J. T.; Ruocco, Y.; Vadel, D.; Hill, R.
A Comprehensive Innovation Method to Assess Uncertainties and Increase Performance of Infill Project in

IMIBEUTE OHIFIRIOS ...t 399
Shi, Hongfu; Ma, Kuigian; He, Yifan; Han, Xiaodong; Ren, Bo

Managing Risks in Relief Well Operations: From Planning to EXECULION ..........cooviiiiiiiiiiiccrices e 406
Poedjono, B.; Macresy, L.; Sikal, A.

Autonomy Applied to Seep Hunting for De-RiSKING EXPIOFatiON..........cccoioiiiiiiiiiiiieeieiseieee et 423

Lindsg, Steffan
Reducing Hydrogen Embrittlement Risk of Steel Bolting in Seawater Environment with Nickel-Cobalt

L= L=l (o] o] Fo U [ o OO TSSOSO TP OO TSSOSO TSRS PP TPT R PPPPPROO 435
Rosas, Omar; Burk, James D.; Garcia, Oscar; Hernandez, Jose; Girault, Carlos

SESSION 7: TOPSIDE INNOVATIVE PROCESSING AND DESIGN

Efficient Condensate Mercury Removal Offshore
Manelius, Tom; Aguedach, Imane

Elimination of Fresh Water Use for Chemical Cleaning in Sulfate Removal Units SRU ..........ccccoiiiiiiiiiieneeee e 459
Moreira, Alexandre M. B.; Lage, Gustavo Garios; Tendillo, Manuel G. S.; Zhang, Xingpeng; Rodrigues, Danielle; Pessoa, Fabio
Novel Adsorption-Based Gas Treating Technology Platform for Upstream Gas Separations............ccccceovoerrreeerinnsesenensseenes 476

Barnes, William; Chen, Chien-Chiang; Fowler, Tracy; McMahon, Patrick; Nagavarapu, Ananda Krishna; Shatto, Donald
The Benefit of Replacing Rising Stem Ball Valves with Triple Offset Valves in Natural Gas Molecular Sieve

AAPPIICALIONS. ...ttt b b s £ E SR H R £ e Eh SRR £ R R E SR £ £ R E e E R R A SRR R Rt R R bR R e bbbttt 487
Ferrara, Marco; Casaroli, Sergio

AOGV: New Method fOr ProCess ISOIATION. ..........c.ciiuiiiiiiiiicieieii ettt 492
Rosén, Kenneth O.; Aamodt, Kjetil; Mikkelsen, Kurt

Design Considerations to Minimize Hydrocarbon Entrainment in the AQUEOUS PhESe ...........cccciriiiririiiiininnne e 497

Latta, T. M.; Acosta, E. J.; Teeffelen, N. Van; Sveen, J. K.; Tienhaara, M. K. S.

SESSION 9: SUBSEA INNOVATIVE PROCESSING AND HARDWARE DESIGN

Long Gas Tiehacks — PSEUAO DIY GAS SYSTEIMS ........uiuiueuiiiiiriiieteteiisistetes ettt ettt b bt b b st s e bbbt se e bbbt e bbbt st b et 583
Thomas, Lee; Liebana, Laura; Wood, Terry; Stokes, Stephen; Luff, Richard

Emergency Chemical Scavenging of Hydrogen Sulfide During Gulf of Mexico Well FIowback ..., 604
Budd, N.; Joshi, N. B.; Paille, A.; Li, Q.; Miller, T.; Kapadia, K.

The Underwater Intervention Drone, A New Method for Delivering IRM Services in the Subsea Environment............cccccccceeennne 609
Jamieson, Jim; Wilson, Lee; Sherry, Wayne; Main, William; Solheimsnes, P&l Atle

Local Heating of Subsea Flowlines, A Way to Increase Step Out Distance with Conventional Thermal Insulation.............c.c.ccce..... 621
Anres, S. J.; Hallot, R.; Macauley, L.; Valdenaire, T.

Umbilical Cost Reduction and System Availability Improvement with Use of Chemical Injection Valves...........ccccovvvnicicnnnne. 633
Campos, Murilo; Silva, Simao; Smith, Matthew

Compact Modular Manifold Design for Reduced Cost and Added Value Subsea Production SYstems ..........coccceeeeeennnnneieneeenenenns 644
McWilliams, R. S.; Phipps, P. J.; Myres, D. J.; Erickson, M. R.; Morrison, D. S.

Modular Integration Platform — Submerged Production Unit for Large Subsea PIants...........ccccovveeierininnssisnenssseee s 657

Daasvatn, Sigbjgrn; Juhlin, Rasmus; Seterdal, Morten

SESSION 10: FLNG AND GAS MONETIZATION INNOVATIVE PROCESSING AND DESIGN

FLNG - Pushing the Boundary of EXIiStING PraCliCeS ..ottt 674
Abe, Shigeru; Ishizaki, Hiroyuki; Uchida, Hirokatsu; Nitta, Kotaro



Natural Gas Hydrates to Enable the Safe, Sustainable, and Economical Production of Offshore Petroleum

RESEIVES ...t e e r Rt E R R R R R R R R R R R R R R R R et en e n e n e
Kezirian, Michael T.; Phoenix, S. Leigh

Combining Floating and Grounded LNG Plant, LNG Storage and Power Units Offshore for Gas Field

[T o] o0 T=T PSSR
Takata, N.; Knox, J.; Sharma, P.; Winkler, D.

Optimized Mixed Refrigerant System Using Advanced Vessel ECONOMIZET ..........ccciiiiniiiiiiiieieiiet et
Kim, Taeyun; Park, Hyunki; Kim, Chulwoo; Oh, Youngseok; Lee, Donghun; Kim, Seunghyuk; Min, Joonho

Flexible Hose Technology Benefits for Ship-to-Shore High Pressure Natural Gas Transfer ...
Szekely, Gergely; Peixoto, Eduardo

RE-SNAPING LING TFANSTEE .. ...vetieiiiiieieieie sttt ettt e te s s e se et s e s s e e s bt Eese e s e b e R e e e s e s e b e Re s e e s e b e R e ne e e sa b e s e s e e se s sesene s
Lagarrigue, Vincent; Hermary, James

Advanced Dual Refrigerant Expansion Cycle for LIQUETACTION ..ot
Kim, Hyobin; Kim, Mungyu; Kim, Youngrae; Kim, Minseok; Lee, Kihwan; Kim, Minki; Min, Joonho; Lee, Donghun; Jang,
Jungmoon; Kim, Junghoon

VOLUME 2

SESSION 11: DIGITAL REVOLUTION AND DATA TECHNOLOGY RESHAPING OFFSHORE

A Novel Approach to Generating a Hurricane Database for the Gulf of Mexico Based on Numerical Weather

PrEAICTION IMOOEIS ...ttt bbbttt b et E e b e b e R e R £ £ e 0 e bbb 2R £ £ b b e b e b2 £ £ b e b e b e Rt £ £ e b e b e b e e b e e e b e b e b e btk et e bt e b e b et n bt
Liria, Juan; Coelho, Henrique; Sproson, Dave; Martinho, Paulo; Webb, Cody; Oropeza, Fernando; Bradon, Jill; Smith,
Rosemary; Peng, Zhong

A Novel Survey of Bulk Gel Treatment Designs in Injection Wells-Part I: Gel Strength...........ccocciiiininicciccnce
Aldhaheri, Mungith; Wei, Mingzhen; Zhang, Na; Bai, Baojun

Improved Operation of Subsea Boosting Systems through Advanced Condition Monitoring and Data Analytics..........c.c.ccceeevinnnne
Johnsrud, Per Christian; Temmerberg, Kyrre; Haaverstad, Marius

Cyber Security - Understanding YOour Threat LandSCAPE. .........vcuvrririririereeisireseeteseresesassesesesesessssssssesesessssssesessssssssssesssessssssssesesesssssesess
Jorgensen, John M.; McSweeney, Kevin P.

Building Cloud Services for Monitoring Offshore Equipment and OPerators ...........cccciirreininniese s
Tang, S.; Wang, R.; Zhao, X.; Nie, X.

A Roadmap for Adopting a Digital Lifecycle Approach to Offshore Oil and Gas Production ..............cccccvvneeiiinnncnennnseees
Grange, Elgonda La

Leveraging Field Intelligence Through Operational Certainty: How Automated Operating Practices Deliver

INAUSEFY LEAATNG RESUILS ...ttt bbb bbb £ bbb s e bbb bbbt h b bbb bt b bbbt nnas
Jimenez, Jose A.; Zornio, Peter

SESSION 12: FIELD DEVELOPMENT STRATEGIES TO FACE THE CURRENT MARKET SITUATION

The Giant Lula Field: World's Largest Oil Production in Ultra-Deep Water Under a Fast-Track Development.............cccvevrueee
Rosa, Marcelo Becher; Cavalcante, José Sérgio De Araudjo; Miyakawa, Tetsuo Mineiro; Freitas, Luiz Carlos Soares De

Optimizing Existing Subsea Assets for Respudding of Wells: Step-OVer JUMPET .........c.cciiiiririieninisisiee e
Mercer, T.; Williams, J.; Roberts, J.; Robichaux, S.; Flakes, K.

Re-Floatable Towed Production Systems for Small POOI DEVEIOPMENT...........ccuiiiiiiiiiiiet et
Goodlad, M.; Hopkins, D.; Hendawy, M.

Concepts and Strategies for Developing Bankable Floating Production Solutions for Gulf of MeXiCo .........cccoeveiiiinvnncieiiice,
Adil, Adam

Redefining Capital Investment: A Steady Hand in an UNStEAAY TIME .......couiuiuruiiiiiiririiiiirisiee st
Abughazaleh, Waleed

Wet Gas Production from a Semi-Submersible with On-Board Condensate STOFage...........ccveveeririririeeieiinirisieieee s
Rijken, Oriol

SESSION 13: MATERIAL ADVANCEMENT

Application of Wear-Resistant Elastomer to Significantly Improve Service Life of Telescopic Joint Packers..........ccccoovcrcnnnnne.
Denison, C. R.; Fiore, C. J.; Krakowski, F. J.

Development of New CRA Grade for High Pressure High Temperature Application............cccocoiiiiiieinnnseeeseee s
Song, S.; Richoux, V.; Gomes, C.; Decultieux, F.; Néel, G.

Alcohol Ethoxylate Nano Surfactant: Surface Tension and Compatibility with Acidizing AdditiVes...........cccccvevrvrrveeivinnsssceenn
Omar, Abdulrahman Bin; Alawani, Nadrah; Al Moajil, Abdullah; Aldarweesh, Sajjad

Temporary Coating for Dissolving Frac-Balls Used in Multi-Stage Fracturing SYSteMS........cccoeuveririnninneieersee e
Kumar, Deepak; Hernaez, Erwin D.; Sanchez, James S.; Xu, Zhiyue

Reduction of Surfactant Adsorption in Porous Media Using Silica NanopartiCles ...
Suresh, Radhika; Kuznetsov, Oleksandr; Agrawal, Devesh; Darugar, Qusai; Khabashesku, Valery

DeepStar Technology Advancement Related to Floating Systems and Operations IMPact .........ccccveeieriienreeienenenesseee s
Gomes, Joseph; Shamshy, Shakir



Shearography Inspection to Assess the Structural Integrity of Composite Repairs in Metallic Piping..........cccoooviciininninicenes 998
Soares, Sergio Damasceno; Fampa, Ana Lucia; Albertazzi, Armando; Fantin, Analucia V.; Willemann, Daniel P.; Benedet, Mauro
E.; Silva, Fabio A.

SESSION 14: CONTINUOUS IMPROVEMENT: MORE FOR LESS

SEAR JIP: The Value of Sharing of Lessons Learned on Subsea Integrity and Reliability...........cccooeoeiiinincicininceccsreeeenne 1010
Botto, Adriana; Smith, Harvey; Tomar, Manish; Marstrand, Jesper; Ferrier, Stuart; Merrick, Christopher; Forsyth, Helena

The Planning and Execution of the Tortue High Rate Gas Well DST in Offshore Deep Water Mauritania ...........c.ccccoceeevrreenene 1017
Hiep, S. Vu; Mike, D. Guerra; Paul, A. Berry

Industry Limits Pushed on Cabiunas Gas EXPOrt Pipeling PrOJECT..........oo ittt 1031
D'Huart, Pierre-Emmanuel

How the Perdido Team Safely and Efficiently Increases Production VOIUMES............ceveiiiririeneiinirise e esesssseesessssesenes 1038
Leyva, V.; Rolfvondenbaumen, T.; Barber, R.; Kalina, K.; Hartmann, B.

Baldpate Integrity Management Plan: A Continued Service Case STUAY .........cceiiiiriiiiiniireieie et 1048
Kitson, M.; Ramsay, D.; Kemp, D.; Moslehy, Y.; Sheppard, R.

Data Driven Virtual Sensors for Riser Prognostic Integrity Management........ ... 1067
Sundararaman, S.; Thethi, R.; Hill, M.

Effective Asset Integrity in @ $50 @ BArrel WOTTU..........ccuiiiiiiicii bbbt 1087

Wilson, Mark; McCready, Dallas

SESSION 16: HPHT TECHNOLOGY VERIFICATION, VALIDATION, AND REGULATORY
REQUIREMENTS: PART ONE

HPHT Technology Development & Approval: Verification and Validation in the Context of the BSEE Regulatory

PIOCESS ...ttt R RS E R R R e R R SRR SRR R AR R SRR R A SRR R R R R R r R R R r e 1094
Kusinski, Greg J.; Vaclavik, Matt; Hansen, Paul; Fury, Sandi
HPHT Hands Free Drilling Riser System with Superior Fatigue PerfOrmance ............cccccoirrieiiiinseees s 1101

Sandman, Colton; Plichta, Drew; Mills, Darren; Kaculi, Jim
Case Study: Deepwater Design Verification and Validation Testing for Subsurface Safety Valves for HPHT

ENIVITONMEBNES ...tttk et bbb st b b e b e R e R £ 4 £ e b e b e b eb 28 4£ e b b e b e R e o€ £ £ e 4 e b e R e £ £ £ e b e b e R LA e eE e b e b e b e b e e e e b b e b e Rt e b b e b b e e e n b ebeban 1116
Thai, Dan; Orzechowski, Diana; Pinard, Geoffrey; Henry, Jason; Kaminski, Dennis; Dighe, Sourabh
Development of an APl 17TR8 Compliant 18-3/4 Subsea Wellhead System Rated to 20,000 psi and 350°F ........c.ccccvveerininnnnenes 1124

Phillips, Ryan; Tooley, Keegan; Bingham, Fred; Rodriguez, F. Justin
Case Study: Deepwater Design, Verification, and Validation Testing for Production Packers in HPHT

IV ONMIBNES ...ttt bbb st bbb s 0 b bt E £ 4 £ bbb R £ £ £ b e b e h £ £ b E b bR R e £ e b bR R e e R bR R et ekttt b s 1138
Istre, T.; Hajianmaleki, M.; Chretien, T.; Kaminski, D.; Maguire, P.
Overview of DeepStar Project to Demonstrate the Use of AP1 17 TR8 - Verification and Validation..........ccccocococevevnvrvccinrnrnnnn 1146

Peters, Daniel T.; Gomes, Joseph V.; Pham, Man; Tipple, Chris

SS: HPHT Technology Verification, Validation, and Regulatory Requirements: HPHT Riser Technology
CRAIIENGES. ...ttt bbb b b e e b bbb £ e £ e b bbb b £ h bbb b h bbbttt 1158
Dincal, Selcuk; Reagen, Daniel; Saglar, Nuri

SESSION 17: WELL CONTROL INTELLIGENCE FOR THE NEXT 50 YEARS

Modeling of Subsea BOP Shear and Sealing Ability Under FIOWINg CONAItIONS ..........ccociiiiiririrciineieeeeesss e 1176
McCleney, Amy B.; Green, Steven T.; Mueschke, Nicholas J.

Condition and Performance Analysis of a Subsea BOP Control System Pressure ReguIator.............ccovvieiiinnieicniisssccees 1193
Mutlu, Mete; Wassar, Taoufik; Franchek, Matthew A.; Gutierrez, Jose A.

Digital Transformation and 10T for Oil and Gas ProdUCTION............cccviiiiiiciiii et e 1204
Berge, Jonas

Leakage Monitoring of Subsea Blowout Preventer CONTrol SYSTEM ..ottt 1214
Wassar, Taoufik; Mutlu, Mete; Franchek, Matthew A.; Guiterrez, Jose

System Model INtegration iN SUDSEA DESIGN .......cvvcuiveeiiirieieeeisisisteseee e seste e s sse e e esesesse e sesessessesesesesessssesesesaesssesesesessssnsesennsas 1221
Hudson, Abe; Kratzke, Ron; Baker, Jason

All-Electric Subsea Systems - INtelligence 0N DEMANG ............ccuiuiiiiiiiiiictie bbbttt 1233
Elgsaas, Kristin Moe; Hjertvikrem, Terje; Hua, Wei; Tryti, Svein; Glomsaker, Terje

2 Million Pounds FOrce EIECtriCal RAM BOP ...ttt b bbb bbbtttk b s bbbt e 1244

Kuilenburg, Robert Van; Li, Jie

SESSION 18: CAMPOS BASIN: FROM SHALLOW WATER TO THE ULTRADEEPWATER AND COMPLEX
RESERVOIRS: 40 YEARS PUSHING THE TECHNOLOGY BOUNDARIES

The Big Journey of a Giant: The CampoS Basin's HISTOTY .......c.ccuiiiiiiiiiieieeii ettt 1258
Batalha, M.; Cunha, V.
Campos Basin Technologies Yard: 40 Years 0f LESSONS LEAINEM ..........c.ccceuiiimiiniiiieiiicieieirsn ettt 1269

Roberto, M.; Coutinho, A. B.; Santos, A. R. Dos



Exploratory Efforts in the Campos Basin RING FENCES............ciiiiiiiiiitee bbb 1300
Sampaio, R. F.; Candido, A. G.; Sant Anna, M. V.; Bezerra, A. C.

Reservoir Management of the Campos Basin BroWN FIEIAS ... 1311
Dumas, Guilherme E. S.; Freire, Ednilson B.; Johann, Paulo R. S.; Silva, Luciana S.; Vieira, Roberto A. B.; Bruhn, Carlos H. L.;
Pinto, Antonio C. C.

Moving Ahead in Campos Basin: Integrated Strategies in the Implementation of Complementary Projects..........c.coccceeevninninnns 1325
De Oliveira, M. I. R.; Apoluceno, D. De M.; Brum, R. P.; De Melo, P. A. L. S.; Neto, L. De A. Henriques; Nogueira, P. De B.; De
Oliveira, R. P.; Nunes, F. P.; Pelisoli, L. O.; Silva, L. Dos S.; Da Silva, R. M. P.; Soares, G. F.; Testi, L. B.

Field Life Extension and Integrity Management in Campos BaSiN ..o e 1335
Miller, D. T.; Nogueira, D. C.; Gonzalez, E. C.; Nicolosi, E R.; Dutra, E. S. S.; Campello, G. C.; Muniz, T. J. C.; Capella, M. M.
HSE ENhancements iN CamMPOS BaSIN........c.couiiiuiuriiiiiirieieietiisis ettt ettt st e bbb £ e £ b b b e s 6 e b b e b b2t £ b b e b e bt ekt e b b et b bt ene s 1351

Harres, D. A.; Mariano, I. A.; Sant Ana, T. D.; Deodoro, B. A.; Junior, D. L. Fonseca; Ferreira, J. P.; Faria, A. A.

SESSION 19: THE MALIKAI PROJECT

OVErVIEW Of the IMAITKAT PTOJECE......ciiiiiicieiciiisiss ettt ettt s et e e e bbb e et b e bR ettt e s b e e s et e s e s e e e ee 1363
Adrian, E.; Wong, S. H.

Malikai TLP Project: Health Safety and Environment Measures Implemented for GOAL ZERO ........ccooviiieininnseenenssenenns 1371
Ratnasingam, Alvin Rajan; Adrian, Edmund; Fazilah, Ungku Nor; Alex, Wilson

Design and Operation of Coupled Mooring System for Tender-Assisted Drilling at Malikai TLP..........ccccoiiiiieinnnnccieiecene 1379
Kota, Ravikiran; Amurol, Sharizal; Tan-Sabah, Hugo

Malikai TLP Transport and INSTAIIATION ...........ccciviiiiriecei ettt se et s et e e s s et ne e s st er e e s nsesene s 1396
Huffelen, Rolf Van; Bruin, Ruben De; Wassenaar, Walter

Numerical Study of Vortex Induced Motion and Vibrations on Risers and Tension Leg Platform for Malikai .............c.cccooveuuee. 1401
Gupta, J. K.; Bhat, S.; Yang, T. K.

Malikai TLP: Collaboration in Design and Delivery of the Malikai SCCTTR .......ccciiiiiiiirinecer st 1416
Aramanadka, Shankar Bhat; Hafernik, Steven; Power, Thomas; Tay, Kay Yang

Malikai TLP - Superlift and Integration of Topside With HUIL............cceiiiiicici e e 1433

Sinha, S. K.; Zin, Chuah Siak; Lim, John; Walters, Paul

SESSION 20: CASE STUDIES AND ADVANCES IN RESERVOIR CHARACTERIZATION AND MONITORING

4D-Close-the-Loop Workflow to Calibrate the Geomechanical Simulation Model and Identify Drilling

(LYo gFoV.2 U SR e T=] (o Y o o] o L[] o PSSR 1452
Nasser, Yesser Haj

Derivation of Continuous Irreducible Water Saturation and Pore Throat Aperture Distribution from Well Logs in

AN OFFSNOTE BIrOWNTIEIA. ...ttt bbbttt 1466
Li, Ting; Zhou, Xin; Cui, Yunjiang; Xu, Jinxiu; Liu, Huan

A Multi-Disciplinary Approach to Select the Optimum Infill-Well Location for Efficient Reservoir Management of

BUIMIAEUTE FIEIO. ...t bbbt bbb b0 hEE bbb s8Rttt 1476
Boseg, S.; Alzahabi, A.; Balasubramanian, S.; Chen, P.; Thakur, G. C.

How is Multiple-Point Geostatistics of Lithofacies Modeling Assisting for Fast History Matching? A Case Study

from a Sand-Rich Fluvial Depositional Environment of Zubair Formation in South Rumaila Oil Field..........c.cccccccoveviiriivcceinnnne 1485
Al-Mudhafar, Watheq J.

Accurate Permeability Estimation in a Heterogeneous Middle East Carbonate Field through Facies Classification

Fo T o QLo =T oo T g =T ] = ] o USRS 1513
Cui, Yunjiang; Shi, Xinlei; Li, Ting; Wang, Ruihong; Lu, Yunlong; Meng, Li

Comprehensive Quantification of Uncertainty Parameters and its Role in Integrated Reservoir Characterization of

Carbonate Environment
Pandey, Ajeet Kumar; Kumar, Vishwa; Bharsakle, Anuradha; Vasudevan, K.

Hybrid Grouping of Wells Combining Geological Compartmentalization and Surface Facilities...........cccoviirieiinnnncciciiree 1539
Bose, Sushanta; Balasubramanian, Sriram; Alzahabi, Ahmed; Chen, Peila; Thakur, Ganesh C.

VOLUME 3

SESSION 21: RECENT ADVACNES IN GEOTECHNICS

Recent Advances in Well Modeling: Axial Interaction Between Structural Casings and Soil Under Cyclic Thermal

0 - o [OOSR 1545
Zhou, Hongjie; Amodio, Alessandro; Rodriguez, Antonio Borges; Boylan, Noel; Deeks, Andrew

Experience with Interface Shear Box Testing for Axial Pipe-Soil Interaction Assessment on Soft Clay..........c.ccoeevivreieieninnnnns 1565
Westgate, Z. J.; White, D. J.; Savazzi, M.

The Design of Subsea Foundations Subject to General Cyclic Loading Using a Massively Scalable Web Based

F AN o] o] 1or= 14T ] o USSP TSSOSO PO TP PTPOU PR 1589
Doherty, James; Krisdani, Henry; O'Neill, Michael; Erbrich, Carl; Bransby, Fraser; White, David; Randolph, Mark
Prediction of Seabed Trench Formation Induced by Anchor Chain MOTIONS..........ccccviceiiiinicee e 1603

O'Neill, Michael; Erbrich, Carl; McNamara, Anthony



On-Bottom Stability Design of Pipelines and Umbilicals on Seabed Susceptible to Scour: A Multi-Faceted

Y o] o 0T U o TSRS 1622
Youssef, Bassem; O'Brien, Dermot

Hybrid Subsea Foundation for Deepwater FLET: A CaSe HISTONY .......cooiiiiiieiiiiinicicee et 1639
Won, Jeong-Yun; Audibert, Jean M. E.; Misra, Asutosh; Bush, Samantha

Normalized Modulus Reduction and Damping Ratio Curves for Bay of Campeche Carbonate Sand ...........c.ccccceeennnrccncninnnnns 1651

Flores Lopez, F. A.; Taboada, V. M.; Gonzalez Ramirez, Z. X.; Cruz Roque, D.; Barrera Nabor, P.; Dantal, V. S.

SESSION 23: HPHT TECHNOLOGY VERIFICATION, VALIDATION, AND REGULATORY
REQUIREMENTS: PART 2

Verification and Validation of Computational Modeling in ENergy SYStEMS .........cccciiieiiniineeinnseeee et 1671
Sharma, Vinod; Freitas, Christopher J.; Kim, Minsu; Bell, Jennifer

Aspects of Design Verification Analysis for HP/HT APPIICALIONS ........c.ooiiiiciiiiiiiini it 1680
Zhong, Allan; Yin, Shengjun; Apichartthabrut, Terapat

Evaluation Testing of Completion Tubular Connections for an HPHT Environment in the Gulf of MeXico ........ccccocoveivininnnnee 1695
Cole, S.; Groh, J.; Perkins, J.; Dickerson, G.; Pattillo, D.

DeepStar Advanced Materials Program for Offshore HPHT DeVvelOpMENt .........cccovviiveeiiiniiirieeeiesess e 1710
Gomes, Joseph; Shamshy, Shakir

High Strength Steel for HP/HT Riser Applications and Cost BENETILS............cuciiiiiiiiciin e 1717
Karunakaran, Daniel; Jones, Richard; Thurel, Elina; Linne, Cedric

Design and Qualification of a 20,000 psi Rated ANNUIUS Seal ASSEMDIY .........ciiiiiiiiiriieire e 1734
Tooley, Keegan; Phillips, Ryan; Bingham, Fred; Garrett, Timothy; Rodriguez, F. Justin

Rapid Design and Construction of a 30K CRA Pressure Vessel Proof Tested to 50,000 PSi......ccccrvririrrereerinirisseesiesiseseseneseseseesenes 1746

Podnos, E.; Scranton, J.; Dziekonski, M.

SESSION 24: RESERVOIR ENGINEERING AS THE CORE OF THE OFFSHORE OIL AND GAS ACTIVITIES

A New Practical Water Injection System in OffSNOre FIelUs.........cccoiiiiiii e 1761
Martinez, V.; Ascencio, F.

Maximize EOR Potential by Optimizing Miscible CO2 Injection Parameters in Carbonate Reservoirs...........ccccocoervecnininnnenns 1770
Chen, Peila; Kalam, Mohammed Zubair; Al Kindi, S A; Abolhag, Yasser Hazem; Shtepani, Edmond

Effective Use of Laboratory Measurements 0N EOF PIANNING .......ccouvieeiiiisecieie s sese s sssssssenasesssseseses 1784
Moreno, J. E.; Flew, S.; Gurpinar, O.; Liu, Y.; Gossuin, J.

Recent Advances in Enhanced Oil Recovery Technologies for Unconventional Oil RESErVOITS ..........c.cccevrvniiciceiincee 1799

Balasubramanian, S.; Chen, P.; Bose, S.; Alzahabi, A.; Thakur, G. C.

Rethinking Appraisal: Identification of Pre- and Post-Sanction Uncertainty Drivers in Deep and Ultra Deep Gulf

of Mexico Fields Using Data Mining and Data ANAIYTICS .........cccooiiiiciiiiiiiiiciee et 1806
Amirlatifi, A.; Mills, J. R.; Abou-Sayed, O.; Block, G.; Abou-Sayed, A. S.; Zidane, A.

How to Effectively Develop a Marginal Offshore Heavy Qil Field with Strong Aquifer Under Low Oil Price

CONITION ...ttt a et st ettt e te et et e b et e e b e s b e b e e ebe s e b e s et et eb e b e s e esese et essebea s ek e st e s e s esesseseeaen s ebes b et e b ebe s s enessere et eteebeneebe s ebe s erenas 1824
Shi, Hongfu; Luo, Xianbo; He, Yifan; Chen, Cunliang; Re, Bo
Autonomous Inflow Control for Reduced Water Cut and/or Gas Oil RALIO..........ccuveiiiiiiiiieiie e 1831

Elverhgy, Anita B.; Aakre, Haavard; Mathiesen, Vidar

SESSION 25: THE DIGITAL OPTIMIZATION OF OFFSHORE EXPLORATION AND PRODUCTION: THE
NEXT 50 YEARS

Integrated Approach in Optimizing Well Placement within Complex Turbidite Channels-Levee Systems in the
INIGEE DITA BASIN ...ttt bbbt b bt e b b e b b £ £ 46 bbb R e 25 £ e b e b £ Rt £ £ 4 £ e b e b e R e R £ A £ e b b e b e b £ e b e b b e b bt b b et e b e ne et erebeban 1846
Nwakwesi, K.; Walmsley, A.

The Process to Provide Effective Decision-Support and Realise Value — Implementing a Global Well Integrity

MANAGEMENT SOTEWATE SYSTEIM ...ttt bbbt bbbt e bbb 8t b e b b s e E b bbb bbb bbbt bbb bt ebenn 1857
Smith, C. J. B.; Lorwongngam, A.; Crabtree, A. R.; Smith, L.; Lunt, G.

Data Management and Digitalisation: Connecting Subsea Assets in the Digital SPACE ..........cccceeriririreeieiiirc e 1872
Murray, John; Eriksson, Klas

Virtualization: An Innovative Way to Reducing CAPEX and OPEX for Control SYStEmS .........cccvviriicieiinnncecnieessees 1883
Memuletiwon, D. T.; Zimughan, J. T.; Etukudoh, B. I.; Olami, O.; Ntemuse, J. S.; Roberts, E. N.; Oranye, I. C.

Integrated Design Computational Model Applied to O&G Offshore Field Development ... 1890

Basilio, Leandro; Noronha, Celso; Passos, Matheus; Calaza, Débora; Da Nova, Anderson L.; Daly, Roland

Converting Power to Performance: Gulf of Mexico Examples of an Optimization Workflow for Bit Selection,

Drilling System Design and OPEIAtiON...........c.cciiiririeieriinirieiei ettt ebeneaeas
Dykstra, Mark W.; Armenta, Miguel A.; Ain, Fitzerald A. Mathew; Adesokan, Omolara; Schornick, Tess L.;
Ashabikash Roy; Allain, Mark D.

Automated Model Building: The Next Al Frontier in Predictive MaintenanCe.............cccoeeirirrirciennnneeene s 1935
Herve, P.; Haddad, G.; Moore, K.; Rosner, M.




SESSION 26: THE HEBRON PROJECT

Geoscience OVErview 0f the HEDION FIEIO .........c.c.oiiiiccc bbbt 1940
Cornaglia, Vincent; McNeill, Andrew

Hebron Offshore DevelopmeNt ProJECT OVEINVIEW .........c.cviiriiieiiiieiisiie ittt 1953
Wolfe, K. J.; Parker, G. J.; Sellars, S. L.

Hebron Platform: Innovative Design and EffiCIENt EXECUTION...........ooiiiiiiicc ittt 1965
Widianto; Chichester, Justin; Younan, Adel; Khalifa, Jameel; Komperla, Krishna; Bidne, Knut

Integration of Multi-Site Engineering, Procurement, Fabrication and CommIiSSIONING.........cccoururiveeeiririsneeienesesseseesesesesseseesens 1986
Edwards, S. C.; Fuller, D. A.; Johnson, M. K.; Nahas, M. A.

Hebron's Labor Empowerment Strategy — A Legacy Of SUCCESS.........ccuviiieiuiieiiiiiiiri ettt 2001
Haddock, J.

Successful Management of Major Marine Operations for the HEDFron ProjeCt ...t 2013
Perry, R.; Overstake, M.; Hagen, O.; McCarthy, R.

Application of Digital Technologies to Improve Collaboration and Support of Remote Offshore Operations...........c.ccccoeevvvrierenns 2026

Ryan, M. F.; Kourvelas, C. P.; Tuttle, D. C.; Nicholls, S. G.

SESSION 27: GEOHAZARD AND GEOTECHNICAL CHALLENGES: ENGINEERING SOLUTIONS FOR
TODAY AND TOMORROW

Geohazard Monitoring — Mind Mapping the COMPIEXITY ........c.couiiiiiiiiii e 2034
Strout, James M.; Vanneste, Maarten; Forsberg, Carl Fredrik; Cauquil, Eric; Unterseh, Stephan; Byrd, Daniel

BOEM's 3DX-Based Regional Bathymetric Data Set, Deepwater Gulf of Mexico: Automated Seafloor

Characterization, Geohazards Assessment, and Engineering PIaNNiNG ... 2044
John, Morgan D.; Campbell, Kerry J.; Devine, Christine A.

Understanding Slope Instability on the East Nile Delta — A CaSe STUAY..........cceiiiiiririieiie et 2055
Harrison, D. P.; Smith, C. A.; Brown, J.; Thomas, S.

Repeat AUV MBES Surveys for Deepwater Seafloor Change DeteCtioN..........ccciviviiririeireiininirieeeneisesie e esessssesess 2078
Haneberg, William C.

Seismic Inversion for Site Characterization: When, Where and Why Should We Use It? ..o 2089
Vardy, M. E.; Clare, M. A.; Vanneste, M.; Forsberg, C. F.; Dix, J. K.

Offshore Geological, Geotechnical and Geohazard Modelling and Design for Abu Dhabi ... 2098

Matthew, Free; Esad, Porovic; Jason, Manning; Yannis, Fourniadis; Richard, Lagesse; Charlene, Ting; Grace, Campbell; Areti,
Koskosidi; Andrew, Farrant; Ricky, Terrington; Gareth, Carter; Tarek, Omar

An Example in the Use of Performance-Based Engineering for Offshore Shallow Foundations Overlying
LIQUETIADIE SANG ...t bbb bbb s bbb bbbt h bbb 2109
Sancio, Rodolfo B.

SESSION 28: RISERS AND PIPELINES

Offshore Export Gas Pipeline in Pre Salt Santos Basin - Historic, Optimizations and Lessons Learned..........c.c.ccccoeeeverrrcerenenenn. 2117
De Azevedo, Fabio Braga; Haverroth, Guilherme Eller; De Castro Genaio, Monica
Damping Identification from Measurement of Axial RiSer RESPONSE DAa ........cccovrvrvrieireririririeeeiisese e sesssssssseeesssssseses 2126

McNeill, Scot; Stahl, Matt; Bhalla, Kenneth
Reducing Cost While Maintaining Level of Safety by Applying Reliability Based Design for Trawl Interference

T T o T=T TSRS 2142
Norland, Kristian; Yang, Zhengmao; Reneid, Sigbjern; Agrell, Christian; Bakken, Baard Owe

Vortex-Induced Vibration Effects of Production Risers in Proximity with Drilling Risers or Tendons...........ccccovvvnicicinnnnne. 2154
Allen, Don W.; Liu, Nicole

Quick Estimating Pipeline Walking Anchor Force - It is Much Less Than the Full-Length Mobilization .............cccccooviiiiiinnne. 2170
Carneiro, Daniel

Steel Lazy Wave Risers SLWRs Towing: A Cost Effective Alternative for Deepwater Gas Developments...........ccceevevrvririnernrenns 2186
Ryan, John; Eyssautier, Stéphan; Brouard, Yann; Roniawan, Kemas Erwin; Doskeland, Oystein

Solutions to Some Mysterious SCR Hydrodynamic Behaviors and their Applications for Improved SCR Design ............cccccevu... 2198
Yue, B.

SESSION 86: POSTER LOUNGE I

Mapping Benthic Habitat Conditions and Seafloor Deposits Using Sediment Profile Imaging and a Semiautomated

IMAGE PrOCESSING SYSEEM ...ttt bbb £e bbb bbb h bbb bbbttt bbbt 2213
Revelas, Eugene; Sackmann, Brandon; Thurlow, Aimee; Jones, Craig

Integrating Core Porosity and Well Logging Interpretations for Multivariate Permeability Modeling through

Ordinary Kriging and Co-Kriging AlGOTTTRMS..........ciiiiiiiiii ittt 2228
Al-Mudhafar, Watheq J.

How to Improve Sweep Efficiency of Horizontal Wells for Offshore Fluvial Oil Reservoir by ICD Inflow Control

DIBVICE ..ttt ettt ket bbb e £ b b £ Rt £ £ b e R AR £ £ b e R R e A £ R AR R e e £ £ e R e R e e e £ £ R e R e R e R A AR b e R R e e e bR R R ettt bRttt et tan 2245
He, Yifan; Shi, Hongfu; Luo, Xianbo



Looking Deep Beyond the Wellbore: Mid-Field Hydraulic Fracture DIagnOStiC .............ccceeuiiiiniiiiiceee e 2251
Stolyarov, Sergey; Cazeneuve, Eduardo; Sabaa, Karim; Kotov, Sergey

Acoustically Responsive Cement for ENhanced WEeIl INTEGIILY ...ttt e 2260
Pollock, Jacob; Veedu, Vinod; Elshahawi, Hani

Incorporating Magneto-Rheological Damper into Riser Tensioner System to Restrict Riser Stroke in Moderate-

SHZ8 SEMIUSUDMEISIDIES ...ttt b bbb b b £ £ bbb R E £ e £ b b e E £ 8 E e b b e b e R £ £ e b b e b b e e bbb e b e b et b b et et eberea 2273
Zainuddin, Zaid; Kim, Moo-Hyun; Kang, Heon-Yong; Bhat, Shankar

An Integrated Workflow of IOR/EOR AsSeSSMENT iN Oil RESEIVOITS.......ccviiiiiviieeriiiisieieeeesiseeteeeseseses e s sssesesesessssssssesesesssssseses 2285
Chen, Peila; Balasubramanian, Sriram; Bose, Sushanta; Alzahabi, Ahmed; Thakur, Ganesh

Innovative Subsea Repair of a Leaking Flexible Joint Using Hybrid Gasket and Composite Material .............cccocooniciccnnnnne. 2300

Assier, Ludovic; Byrd, Daniel; Furmanowski, Yves; Golecha, Kartik; Beaumert, Baptiste; Marin, Olivier

VOLUME 4

Adding Value to New HPHT Well Barrier Equipment Rapid Deployment including Regulatory Approvals............c.ccccccovnnnnnee 2321
Cain, David; Hoefler, John; Goggans, Tim; Kaculi, Jim T.; Grohmann, Andrew J.; Cain, Jeremy

13P HPHT Checklist for Design Minimum ACCEPTANCE CritBIIA.......cccuiiiiririeeiirisieieeee st e e ae e s e e s e ssesenenens 2338
Andampour, Jay; Hoefler, John

Renewable Generated Energy for Subsea POWEr INFraStrUCTUTE. .........cov ittt 2350
Knox, Richard; Buck, Elaine

In-Field Applicable Coatings for Corrosion and Biofouling Control in Marine ENVIrONMENtS ...........ccccvieiiennnnseieninnseeeene 2354

Nakatsuka, Matthew; Thapa, Sumil; Brown, Erika; Veedu, Vinod; Santalucia, Andy
Experimental and Computational Study of Thermodynamic Hydrate Inhibitor Mixing and Displacement in

SUDSEA JUMIPET ...ttt b bbb b s £ b b h 8 £ 48 b b b H 284 b bR R £ £ e E b e he8 £ b E R b E e R £ £ b bbbt bbb bbb et et n e 2361
Lu, Haidan; Tracy, Noah; Johnson, Sc; Volk, Micheal; Delle-Case, Emmanuel; Ozbayoglu, Evren M.
CFD Analysis of Entrapped Water Response 0f FPSO/FLNG TUITEL........ccouiiviiierieirisirieeienesests et sessssesesesasassssssesesessnses 2389

Yu, Kai; Hsieh, Yvonne; Ge, Zhongfu; Yu, Qing

SESSION 30: MEETING NEW CHALLENGES WITH FLEXIBLE AND SPOOLABLE PIPE

Upgrade of Unbonded Flexible Pipe Design Capabilities in Pressure and TemMPErature...........cccccoirreeeninesnisee e 2405
Bernard, Gary; Bouche, Pierre-Yves; Caicedo, Juan; Chirat, Mathieu; Deheeger, Antoine

Qualification of a Thermoplastic Composite Pipe for Subsea Pumping Well Intervention Systems - A Practical

IMplementation 0f DNV GL-RP-FLL9 ...ttt bbb bbbt £ e b b bR £ bbbt et b et ettt eb bt ne e 2419
Charlesworth, David; Mullan, Mick; Scott, Anna; Priddy, James; Richardson, Joshua

Mitigating Flexible Riser Risk by Focused Monitoring and Digital ANAlYLICS..........cooiieiiiiieicir e 2436
Green, L. M.; Nordsve, N. T.; Gjendal, A; Lillevold, P; Muren, J; Hanssen, E. B.

Flexible Riser Remnant Life Assessment Using Artificial Neural Networks and Advanced Inspection Methods..........cccccceeveeee. 2447
Francis, Kirk; Chaves, Victor

Thermoplastic Composite Riser Development fOr UIFadeep WALET ...ttt 2460
Smits, Alexander; Neto, Teofilo Barbosa; Boer, Henk De

Large Umbilical MUItIDOFE INSTAITATION .........ocviiiiiiiiiieei ettt bbbttt 2473

Noone, Richard

Flow Induced Pulsations FLIP in Rough Bore Gas Flexible Pipes Test in Partnership with TOTAL E&P -

IRPHE/CNRS - TECANIPFIMC ...ttt bbb 8 bR b bR e bbbt bbbt n b 2486
Décuupére, Matthieu; Charliac, David; Roques, Jean-Philippe; Karnikian, Alexandre; Galeron, Gaétan; Mattei, Pierre-Olivier;
Amielh, Muriel

SESSION 31: DRILLING AUTOMATION AND MACHINE LEARNING

Machine Learning for Improved DireCtional DEITIING ........ccoioiiiiici ettt 2496
Pollock, Jacob; Stoecker-Sylvia, Zachary; Veedu, Vinod; Panchal, Neil; Elshahawi, Hani

Application of Real-time Video Streaming and Analytics to Breakdown Rig ConNection ProCeSS..........ccovvrurureereneririeeenerenesensenns 2505
Hegde, Chiranth; Awan, Omar; Wiemers, Tim

Well Performance in New Frontiers: Reducing Risk and Uncertainty through Large Scale Data Analytics ...........ccccccoovvnnicaneee. 2519
Amirlatifi, A.; Block, G.; Abou-Sayed, O.; Abou-Sayed, A. S.; Zidane, A.

Development of Next Level Drilling Simulator Using Multiple User Interaction CONCEPLS ........cccourvrriereiinininiieeeneesiseeieeeseseeienes 2537
Srivastava, Saket; Ichim, Adonis; Teodoriu, Catalin

Digital Well Planning - New Cost Saving Well Construction and Life Cycle Well Integrity Model ........cccccoevvivininvnciniiniseenn 2548
Brechan, B.; Dale, S. I.; Sangesland, S.

Well Construction Process Modeling and SIMUIALION ..o 2571
Baker, Jason; Ferraioli, Patrick

Automated Remote Monitoring of Offshore Assets Using Satellite Imagery and Machine Learning.........c.cocooeeevnennccninnnnnenes 2582

Araujo, Maria S.; Davila, Daniel S.; Blaisdell, Samantha G.; Van Horn, Adam



SESSION 32: FROM HIGH-COST OFFSHORE TO LOW-COST UNCONVENTIONALS: THE CHANGING
MARKET FOR LWD TECHNOLOGY

A New Logging-While-Drilling Azimuthal Density Sensor for Large Borehole Applications—Gulf of Mexico Case

Michel, Franck; Parker, Tim; Rennie, Allan; Laroussi, Nasreddine; Ehiwario, Michael

New LWD Technology Provides High-Resolution Images in Oil- and Water-Based Muds for Improved Decision

IMEKING TN REAI TIMI.....eetiiiiete ettt b bt e bbb b £ £ e £ e b b e bR e £ £ £ e b e b e Re £ e 4 £ e b e b e R e R b e e e b b e b e b £t b e b e b e b e bt et b et et e b ettt eeebenan 2617
Gillen, M. E.; Moody, B.; Dymmock, S.

Horizontal Well Placement in a Thin Heterogeneous Carbonate Reservoir, Utilizing Azimuthal Sonic and

Resistivity Measurements, a Case Study from Offshore AbDU DNabi...........coiiiiiii s 2627
Serry, Amr M.; Al-Hassani, Sultan; Al-Tamimi, Ibrahim; Khan, Owais A.; Naseem, Shafiq; Mostafa, Hassan; El Kholy, Mohamed;
Bassiony, Aly

Integration of Lwd and Geochemistry from Cuttings Measurements for Well Placement Based on Real Time

(D] o=l g TR R O AT - Tot 1=1 2= L4 o) o RS TSRSRST 2641

Camilo, Mejia; Giorgio, Nardi; lain, Drew
Quantitative Analysis of Drilling Progress with Real Time Modelling
Austin, Simon; Nieuwoudt, Hermanus; Tilsley-Baker, Richard; Jonsbraten, Fredrik
High Speed Telemetry on Wired Drill Pipe, History, and Impact on Drilling PrOCESS ...........oeueeiiinneeiiinsseee e 2665
Foster, Robert; Macmillan, Robin

SESSION 33: ENHANCED FLOW ASSURANCE STRATEGIES: GUARANTEE THE FLOW, REDUCE THE
EXPENDITURE

Enhance Flow Assurance in Large Diameter Gas FIEXIDIE PIPES ........cccviiiiieeiiiiisirsse sttt ssssenes 2669
Lefer, Bruno; Phelut, Renaud; Decuupere, Matthieu; Legeay, Sébastien

OPEX Savings in Pipeline Blockage Remediation - Lessons Learnt from West Africa EXPerience..........ccccceovvvreeenenisnseierenenenns 2678
Bukkaraju, Sampath K.; Osorio, Nelson F.; Monge, Juan I.; Estevez, Gabriel J.

Deposition and Shear Stress Initial Investigations for Hydrate BIOCKAGE ...........cccooiiiiiiiiiiicieci s 2695
Aman, Zachary M.; Qin, Hao; Pickarts, Marshall; Lorenzo, Mauricio Di; May, Eric F.; Koh, Carolyn A.; Zerpa, Luis E.

A Simplified Model for Steady-State PSEUAO-SIUG FIOW ..........ccueiiiirieeciiirisseee sttt ensesenn 2709
Soedarmo, Auzan; Pereyra, Eduardo; Sarica, Cem

A New Correlation for Predicting Solid Particle Erosion Caused by Gas-Sand FIow in EIDOWS ...........ccccovvninicciinncces 2725
Parsi, Mazdak; Arabnejad, Hadi; Al-Sarkhi, Abdelsalam; Zahedi, Peyman; Vieira, Ronald E.; Sharma, Partha; McLaury, Brenton
S.

Utilizing the High-Pressure Rheometer for Comparison of LDHI EffeCtiVENESS..........coviuiiiiiiiniccee e 2743

Spratt, Tony; Conrad, Pete; Asheim, Colton; McCarthy, Ryan; Golczynski, Tommy

SESSION 34: MARINE MINING

How Al and Robotics can SUPPOIt IMAring IMINING.........ccoiiiiiriiiineeiee ettt bbb bbb bbb st s bbb n e ebeban 2756
Kampmann, Peter; Christensen, Leif; Fritsche, Martin; Gaudig, Christopher; Hanff, Hendrik; Hildebrandt, Marc; Kirchner, Frank
Search for MH370: New Geologic Insights Revealed through the Integration of Multiple Geophysical Datasets.............c.ccccevvnna. 2769

McBee, J.; Ingle, S.; Gharib, J.; McConnell, D.
The World's First Successful Implementation of Solid Fluidization Well Testing and Production for Non-
Diagenetic Natural Gas Hydrate Buried in Shallow Layer in Deep Water
Shouwei, Zhou; Qingping, Li; Wei, Chen; Jianliang, Zhou; Weixin, Pang; Yufa, He; Xin, Lv; Liangbin, Xu; Qiang,
Thermogenic Gas Hydrates Formation in Offshore Environments - Results from Numerical Simulations ............c.ccccovvvvrcenne 2795
Dhakal, S.; Gupta, I.
A New Method Based on Simulation Experiment to Evaluate Subsea Wellhead Stability of Drilling from Gas

Hydrate SEdimENts IN DEEP WALET .........cuiuiuiiiiiiiiitictiet ettt b bbbt b ettt 2809
Li, Lilin; Yang, Jin; Zhou, Guodong; Yan, Li; Yin, Qishuai; Zhou, Bo; Wang, Lei; Ke, Ke
Combining DWS Depressurization Method and Heat Injection to Improve the Hydrate ReCOVErY.........ccccocoiniirciniiiinsiccce 2817

Sun, Ting; Chen, Yuan; Zhao, Ying

SESSION 35: APPLICATIONS OF COMPUTATIONAL FLUID DYNAMICS IN OFFSHORE ENGINEERING

CFD Benchmark Study from the Wind Load JOINt INAUSTIY PIOJECT........cccoiiiiiiieceiisrete sttt es 2827
De Wilde, J. J.; Schrijvers, P.; Witz, J.

Numerical Modeling of High Length-to-Diameter Ratio Riser Subjected t0 VIV .........c.cccciiiiicici e 2837
Kara, M. C.; Jaiswal, V.; Sharma, P. P.; Tulimilli, B.; Cosgrove, S.

An Evaluation of an Air Gap Assessment Using a FOcus Wave TEChNIQUE...........cccouiiiiiiinirnccen s 2847

Kim, Youngkook; Zhang, Yali; Pang, Andrew; Chua, Kie Hian; Xu, Hai Hua; Liu, Jing; Ma, Pei Feng; Choudhary, Ankit; Hussain,
Anis; Merchant, Aziz Amirali

Estimation of Wind and Current Load on Offshore Structures Using Wind Tunnels and CFD............cccooiiinieinnnseeieecen 2857
Cho, S.; Hwang, S.; Jung, J.; Sung, H.; Park, B.; Vazquez-Hernandez, A.
Validation of Multiphase Modeling of a Horizontal Liquid-Liquid Separator in Fluent and STAR-CCM+........cccoovviiiiiinnnnenns 2872

McCleney, A. B.; Green, S. T.; Owston, R. A.



Wave-Current Blockage: Reduced Forces for the Re-Assessment of Ageing Space-Frame Offshore Structures..........ccccooveenene. 2884
Santo, H.; Taylor, P. H.; Day, A. H.; Nixon, E.; Choo, Y. S.

VIV-Mitigating Buoyancy Module Performance Characterization Using Computational Fluid Dynamics...........c.cccoveieieninnninnns 2898
Lai, Lawrence S. H.

SESSION 37: LEVERAGING BIG DATA IN SYSTEM DESIGN

Big Data in the Digital OQilfield Requires Data Transfer Standards t0 PerfOrM ...........ccccceiiriiresieinnisee e 2911
Neri, Philip
Platform Modular Drilling Rig — An Improved Design to Help Achieve Better Returns in Low Oil Price

ENIVITONMEINT. ...t bbbt bbb E £ h e h bbb s h bbb £ h bbbt bbbt 2917
Tang, S.; Zhu, X.

RB-FEA Based Digital Twin for Structural Integrity Assessment of OffsShore StrUCTUIES ..........ccooviiciininncceeee 2942
Sharma, Partha; Knezevic, David; Huynh, Phuong; Malinowski, Grzegorz

Model-Centric Digital Subsea Pipeline Design Process and FramEWOIK.............cccoiiririieninininieeete et 2948
Laye, A.; Victoire, K.; Cocault-Duverger, V.

Functional Design Specification FDS for MPD Equipment Installation on Deepwater DrillShips.........ccccooviveieiiinneccciiiiseeens 2958
Patil, Harshad; Deshpande, Kedar; Dietrich, Earl; Arnone, Maurizio

The Impact of Digitalization 0n OffSNOre OPEIrAtIONS. .......c.cciiiiiiiicieiei bbbt bbb 2976

Sylthe, Olav; Brewer, Thornton
Integrating Big Data: Simulation, Predictive Analytics, Real Time Monitoring, and Data Warehousing in a Single

ClOUA APPIICALION ...ttt bbb bbb bbb bbb e s bbb bbbttt bbbttt bbb r e 2991
Mounir, N.; Guo, Y.; Panchal, Y.; Mohamed, I. M.; Abou-Sayed, A.; Abou-Sayed, O.

SESSION 38: SUBSEA PROCESSING

BC10 Mudline Pump - A Cost Saving Solution fOr BrOWNTIEIAS............cciiiiiiceiiicce s 3005
Liney, D. J.; Bekker, M. A.; Broderick, R. J.; Cardoso, E. W.; Fletcher, N.; Bourne, M.

Qualification of the HighBoost Multiphase Pump for Heavy Oil Applications...
Knudsen, Halfdan Rognes; Bibet, Pierre-Jean; Ekeberg, Ina; Marthinussen, Svein Arne;
Andre;

Subsea Seawater Treatment and Injection - Performance Tests of Filtration Membrane Modules at Simulated

SUDSEA CONTILIONS ......eviiieiieetciet ettt b ettt e b b e bbb R e £ e £ bbb e R £ £ £ b e b e b e R e RS A £ e b e b e b eR £ 8 e E e b b e b e R £ A £ e b b e b e b e s b bbb e b e b et s b et et eberea 3034
Plasencia, Jose; Andreotti, Marcelo; Wang, Hua; Alam, Zamir

Gullfaks Subsea Compression: Early Operational Experience from the World's First Subsea Wet Gas

COMPIESSION SYSEEIM ...ttt ettt ettt sttt et ettt bt e b e b e st e se et e b e s es £ e se e b b e b eR £ n£ e £ b e b e b 2R e e £ S e b e b e R LR e A S e b e b e b eh £ e e b e b b e b e R e nE e b b e b e b e sttt et et e b e e e s 3045
Bge, Caroline; Hjelmeland, Mads; Torkildsen, Bernt Helge

Modular Compact Pump: A Game Changer in Subsea Multi-Phase BOOSTING............cccviiiiririreneiiirise e esessseeeseseesens 3062
Melbg, Aslaug; Glomsaker, Terje; Sundt, Hans Kristian

Qualification of New Technologies iN SUDSEA PIrOCESSING .........ccuuiiiiiiiiiiiieiieii ittt bbbt 3068
John, Smarty Mathew; Liu, Meng-Lung; Wang, Zhenghua; Lin, Jessie

42" Subsea Connector & OPEN-PLET TECHNOIOZY ....c.ciiiiiirieiiirieieie ettt bbbt bbbt bbbt et 3080

Ali, Mohammed Hasan

VOLUME 5

SESSION 39: OFFSHORE PIPELINES

New Method for Improved Cathodic Protection Monitoring on a Rock Dumped Offshore Pipeline Corridor - A

(=TTl o 1] (0] OO UO TP 3093
Britton, J. N.; Vittonato, J.; Sulentic, I.

Evaluation of Rock Mass Stability and Rock Fall Hazard for Pipelines in Submarine ENVIronments...........cccceoeeennnsecninnnnnenes 3102
Bertalot, D.; Malgesini, G.; Parker, E. J.

Evaluation of Debris Flow Impact on Submarine Pipelines: A Methodology ........ccouverieiiriiirieieeiirse e 3117
Malgesini, Giuseppe; Terrile, Emanuele; Zuccarino, Lorenzo; Parker, Eric; Friedmann, Yves

Reliability Analysis of Buried Offshore Pipelines in Sand Subject to Upheaval BUCKIING ..........ccccoiiiiiiinice e 3132
Ismail, S.; Najjar, S. S.; Sadek, S.

The Impact of Slugs on Pipe Response - Physical Testing and Numerical COrrelation ............c.coveeiinincsenseeesseeeene 3145
Connaire, Adrian; Payne, Jason; Green, Steve; Supak, Kevin

Developing Weld Defect Acceptance Criteria for a Swaged Pipe-in-Pipe SYSTEM .........ccccviviiiieeiiiniisee e 3157
Zhou, D.; Sriskandarajah, T.; Bamane, M.; Tews, P.; Dugat, S.

Assessment of Pipelines for ManmMade HAZAIUS. ...t bbbttt 3172

Akinci, N. O.; Kumar, A.; Simpson, N.; Dai, X.; Guinard, M.



SESSION 40: ADVANCES IN OFFSHORE WIND ENERGY

Structural Health Monitoring for Offshore Wind Turbine Towers and FOUNAAtIONS............cccovirireeeiinnisneeeresesse s 3181
Rahim, A.; Sparrevik, P.; Mirdamadi, A.

Construction Challenges in Future Offshore Wind DeVEIOPMENTS ..........ccocuiiiiiiiicin et 3199
Macleay, A.; Den Hollander, R.

Offshore Wind Sediment Stability EVAluation FramMEWOIK ...........cciiiiiiiiiniiiseeeie ettt 3209
Jones, Craig; McWilliams, Sam; Engelmann, Georg; Thurlow, Aimee; Roberts, Jesse

Assessment of Wind Energy in the United States Gulf of Mexico Area as Power Supply for Offshore Oil Platforms.................... 3221

Haces-Fernandez, Francisco; Li, Hua; Ramirez, David

The Massachusetts Research Partnership MRP and the Partnership for Offshore Wind Energy Research in the US

Power-US: Implications for the Development of the Offshore Wind Energy Industry in the Commonwealth and

BNE INALION ..t b bt b b b E bbb h £ £ b h e E s £ £ b h RS £ b Eeh R SRR bR R £ R bbb e R b bRttt ben e 3235
Thiagarajan, K. P.; Lackner, M.; Manwell, J. F.; Breger, D.; Arwade, S. R.; Myers, A.; Hajjar, J.; Courtney, F.; Hines, E.;
Niezrecki, C.; Kirincich, A.; Lohrenz, S.; Cash, D.

Sustainable Offshore Wind Energy: Faster and Larger at Lower Cost and Less Environmental Impact...........ccccoeoeeininnnicceene 3246
Dirks, W. G; Kappen, J. M. J.; Scheltens, R. D.; Winkes, J.; Wochner, M. S.

Comparing Levelized Cost of Energy for a 200 MW Floating Wind Farm using Vertical and Horizontal Axis

TUrDINES IN The NOFTREAST U.S.A. ... bbbttt bbbt £ bbb bRt £ e £ e b e b E £ E b b e b e R e £ b bbb e et b b e b e bt s bt ebebenea 3266
Shelley, Steffen. A.; Boo, S. Y.; Kim, D.; Luyties, William H.

SESSION 42: METOCEAN ADVANCES

On Extreme Surface and Sub-Surface Currents Driven by North Brazil Current Rings Offshore Suriname .........c.ccccccvevivrvnnenn. 3279
Schiller, Rafael V.; Smith, Rosemary B.

Downscaling Global Wave Ensemble Forecasts With Machine Learning Techniques in Application to Billia Croo

JLICCES 9SO OO SRRSO 3290
Darbinyan, David; Wang, Michael; Buck, Elaine

A Multi-Resolution Probabilistic Ocean Current Forecasting System for Offshore Energy Operations..............cccccoevennninicneee 3300
Srinivasan, Ashwanth; Sharma, Neha; Gustafson, Drew

Using Weather Pattern Typology to Identify Calm Weather Windows for Local Marine Operations...........c.ccccoeeevennsenenennnennns 3319

Steele, Edward; Neal, Robert; Dankers, Rutger; Fournier, Nicolas; Mylne, Kenneth; Newell, Paul; Saulter, Andrew; Skea,
Alasdair; Upton, Jon

API RP-2MET Metocean 2nd Edition; Updates to the Gulf of Mexico Regional ANNEX..........cccccvirirrieiininnnisee e 3327
Santala, Markku J.

2014-2017 ANOMAIOUS LOOP CUFTENT ACTIVILY ....c.eiiiiiteiiiiiieietet sttt bbbt bbbt bbbt b et 3339
Sharma, Neha; Storie, Jill; Ivanov, Leonid; Magnell, Bruce; Leber, Michael; Gustafson, Drew; Zimmerle, Heather

Technology Qualification of Deepwater Transport Shuttle Adjustable BuoyancCy SYSTEM ........ccveeeiiiininnecinninssees s 3358

Gaskill, Collin G.; Carlisle, Kipp B.; Schroeder, Art J.; Chitwood, James E.; Gay, Tom A.; Zhao, Wenhua

SESSION 54: SUBSEA ROBOTICS: THE AUTONOMY ERA

Opportunities and Challenges of Remote Operating a ROV Embarked 0n @ USV..........cccociiiiiiiniec e 3375
Lachaud, Emilie; Monbeig, Yodrick; Nolleau, Pierre; Hardy, Antoine; Thompson, Matthew; Lardeux, Mathieu

SESSION 92: POSTER LOUNGE I

Mooring Design and Operation Practice for Floating Units Subject to 1ce Loading.........c.ccoreueeiiininiciiseccsesssieeessenenes 3385
Morandi, Alberto; Kwan, Chi-Tat Thomas; Shelton, John; Yao, Aifeng

SCORCH JIP - Overview of Project and SUMMAry Of FINAINGS .........cooiiiiiiiieeiceri e 3398
Potts, Andrew; Kurts, Phil; Jayasinghe, Kanishka; Kilner, Andrew; Melchers, Rob; Lee, Tim; Chaplin, Richard

Application of Maritime Regulatory Regime in Design of Semi-Submersible Production Units............ccccceoiiirieiinnncieicie 3422

Moe, A. M.; Erb, P.; Singhal, G.
An Innovative Design and Construction Method of New-Build Hull-Platform for Floating, Production, Storage

AN OFFIOBAING ...ttt bbbt s £ bbb e R £ £ e E bbb £ R £ £ £ b e b e b e A e RS A £ e b e b e R a8 £ 84 E e b b e b e RS e £ e b b e b e b e e bbb e b e b et b b et et e benea 3434
Tanaka, S.; Takano, K.; Sogawa, Y.; Nakamura, K.; Inoue, T.; Mori, M.; Otonari, M.

HPHT Materials - Push the Limit with Standardization and INNOVALION ..........c.cceiiieii s 3447
Tang, Fei; Viteri, Martha; Thodla, Ramgopal

First Set of Bulk Standard Specifications Set to Reduce Cost and Delays in Offshore Oil & Gas Projects ...........ccccevvevvrnicneee 3453
Ellingsen, H. P.; Lim, Y. K.; Shin, H. C.; Singh, K.; Kang, S. Y.; Kim, Y. H.; Cho, S.; Ok, D.

Comparison of ASME and BS-EN Codes on Design by Analysis for Subsea Pipeline Components ...........ccccocvrrererinennsicenerenens 3465
Farahani, Kasra; Vosooghi, Navid

Preventing Unexpected Walking Induced by Interaction Between Acceptable Uncontrolled Buckles And Spans............ccccccevene.. 3477
Verdeil, Julien; Mourad, Romain

Lateral Response of Trenched Pipelines to Large Deformations in ClaY ... 3487
Kianian, M.; Esmaeilzadeh, M.; Shiri, H.

Marinization of Mass Transfer Columns for FLNG APPHCALIONS ........ccoiiiiiiiiiiiiiniecie et 3505

Schultes, M.; Brauer, J.; Chen, P.; Doong, S.



Will At-Shore FLNG Drive Low Cost Monetization and Export of Pipeline Gas? An Examination of Concept

Features, OppOortunities aNd CHallENQES...........cviiiiiirieeeiise ettt e e e et e s e e s se s e b e s et e e e b s e s e re e s s eses e e e nsesene s 3516
Verghese, Joe

Cost Optimized Solutions FOr Near SNOIE FLING ..ottt bbbttt 3531
Kim, Cn; Hwang, Hw; Kim, Se; Park, Sm; Park, Js; Kim, Tj; Kim, Yr; Kim, Yh

The Challenges Facing the Industry in Offshore Facility Decommissioning on the California Coast ...........ccccccovrrrieicninnniseieens 3540
Byrd, Robert C.; Smith, John B. Sr.; Spease, Steven J.

Wind-Induced Fatigue 0f ONSNOre Frame STFUCTUIES ........ccooveeieiiiieeceiesesses ettt e e st et se s s ese e e s nensenen 3562
Lee, Won Ho; Malinowski, Grzegorz; Szalewski, Piotr

Balanced Maturity Model for Oil and Gas Portfolio 0f ASSELS .........coiiiiiiiii e 3574

Bastos, Marcelo

SESSION 43: ONE GULF REACHING 50 BILLION BOE AND GROWING

One Gulf Reaching 50 Billion B0 @NT GIOWING .......cuouiiiiiieiiiirisieteitieni sttt b bbb bbb bbbt bbb 3584
Duncan, Tim; Braathen, Bjgrn Inge; McCormack, Niall; Stauble, Martin; Campbell, Lorna; Cizek, Mark; Rasmussen, Stein;
Khurana, Sandeep; Wilson, Julie

SESSION 45: FLOW ASSURANCE IN A COST ENVIRONMENT: ENGINEERING AND PROJECT LEARNING

Flow Assurance Engineering in Deepwater Offshore - Past, Present, and FULUIE ... 3608
Bomba, John; Chin, Doreen; Kak, Ashutosh; Meng, Weihong
A Novel Coating to Reduce Solids Deposition in ProduCtion SYSTEIMS ...t 3635

Bethke, Gregory K.; Snook, Braden; Herrera, Gilbert; Kelly, Amy E.; Joshi, Sanjeev; Jain, Shekhar; Choudhary, Suresh;
Hammami, Ahmed; Evans, Lee

Cold Finger Benchmarking Study for Paraffin INNiDItor SEIECTION ...........c.ciiiiiiiiiie s 3644
Peng, Yun; Golchha, Abhishek; Broze, George

ETH-HCRAW a Cost Effective Flexible Pipe for ACtive HEAtING .......ccceiiiiiieeceie et 3658
Lefer, Bruno; Dessaint, Renaud; Marchand, Didier

The ENd OF COOI DOWN TESTING .....cvviriiisieiitieteieini sttt b ettt b bbb bbb bbb bbbttt ettt 3671
Alfredsson, Henrik; Rolland, Julien

Remediation of Subsea Flowline Restriction Using Seawater and AAITIVES ..o 3690
Garan, Ron; Esley, John; Arciero, Bryan; Mazzeo, Claudia; Alapati, Rama; Yousef, Ali

An Integrated Online Transient Simulation Solution for Subsea Pipeling OPerations.............cccccervrvireeieiennisssere e 3705

Schoene, Clare Butler

SESSION 46: IMPLEMENTING NEW INTEGRATED TECHNOLOGY FOR SAFER FUTURE IN OFFSHORE
OPERATIONS

Expand the Use of Open Wireless Gas Detection Systems for Life Safety and Asset INtegrity..........ccccoccevrnnnicieinnnncceees 3712
Yeo, Julian; Chin, Wil

Enhancing Situation Awareness and Process Safety in Offshore Drilling Operations: Applications of Eye-Tracking

SYSTEIM ... E bbb b R e bbb bbb E bbb bbb 3719
Salehi, Saeed; Kiran, Raj; Jeon, Jiwon; Kang, Ziho; Teodoriu, Catalin; Cokely, Edward

Unmanned Aerial Vehicles for Survey of Marine and Offshore Structures: A Classification Organization's

VIBWPOINT QNG EXPEIIENCE ... vttt bbb bbb bbb Rt b bbbttt bbbt 3737
Wen, Feng; Wolling, James; McSweeney, Kevin; Gu, Hai

Integrated Emergency Management Platform Using 10T t0 IMProve MEM ..........cccccoiiiiiiiciinect e 3746
Booker, Rachel; Benham, Ralph

Integration of Wearable Technology for INSPECTION TASKS ........ccuiuicieeiiriieeeiisestsie e e s st sesesessssesenesens 3754

Pray, J.; McSweeney, K. P.
Project R.E.A.D.S. RFID-Enabled Aerial Detection System: Providing Realtime Safety Information During

(@ 51T T T - 0T o 1= PSSR 3765
Taylor, Starr Latasha; Bharadwaj, Bommireddipalli Shashank; Ram, Devaraj Pranesh
Modeling Subsea Gas Release to Atmospheric Gas DISPersion ClOUG............ccciiiicicii e 3774

White, Charles; Pétrié, Frangois; Rousse, Benjamin

SESSION 47: WELL COMPLETION TECHNOLOGY

Intelligent Completions: Design and Reliability of Interval Control Valves in the Past, Present, and FUtUre.............ccccoovvecene 3792
Joubran, Jonathon
Field Operational Results of Precision Slot Cutting Using Novel Electromechanical Slot-Cutting Technology...........ccccccevrvvvriennes 3821

Fanini, Otto N.; Garcia, Alejandro; Ransonet, Gerald
Expediting Deepwater Subsea Development with a Batch Drilling and Completion Strategy: Lessons Learned

(@51 Yo T TN o To] - TSRS 3836
Piemontese, M.; Tassone, G.; Sita, F. J.; Bertoldi, L.; Taleballah, E. Y.; Zhao, G.; Crawford, N.



VOLUME 6

An Integrated Scientific Workflow Enables Successful Perforating Operations in Offshore Southeast Asia......c....c.coccceevivrvrrienenns 3858
Satti, Rajani; White, Ryan; McClean, Charlie; Ochsner, Darren; Zuklic, Stephen; Chong, Jonathan; Bouziane, Cherif; Oghittu,
Patrick; Fager, Andrew

Single Trip, Multistage System Delivers Fast, Efficient SOIUtions iN DEEPWALET ..........cccouiiiririciinieecce et 3874
Johnson, Michael; Stone, Matthew; Falgout, Matthew; Womble, Allen; Andrew, Colin; McGuire, Adam; Treadway, Travis

20ksi 350F High Pressure High Temperature Enhanced Vertical Deepwater Tree Development: Simplify,

EIMINGLE, INEEGIALE. .. ...cuetiiiiet ettt b bt e b b E e bbb £ e £ b bR £ e e R e bR £ R e A e e R b e b b et e bbb R stk b et n e en s 3885
Kirk, Allison Weber; Mook, Erik Van; Lusquinos, Thiago; Keller, Matthew

Correlation of Numerical Simulation and DIC Strain Measurements for a Multilateral Junction while Subjected to

HIGN INTEINAI PIESSUIE. ...ttt ettt bbbt E b bR £ e b bR s £ R bRt R e e R bbbt e bbb bt s e b bt eenenis 3896
Liang, Aihua; Steele, David; Droessler, Mark

SESSION 48: INTERVENTION, ABANDONMENT AND DECOMMISSIONING

Ten Years in the Water: Observation and Detailed Evaluation of a Riser after Extensive Service Life ... 3910
Tricarico, Mike; O'Neil, Chris; Peter, Thomas

Case History: A New Approach to Section Milling: Leaving the Swarf Behind! ..o 3926
Nelson, Jonathan F.; Jgrpeland, Jon-Tore; Schwartze, Corinna

Case Study of an Offshore Operation Conducted with a Fit-for-Purpose Abandonment System..........ccccevivrivvrecinnirinseeiereenns 3933
Canny, Steven A; Olstad, Delaney Michael

Well Abandonment Solutions Utilizing Bismuth and Thermite...........cooiiiiice e 3954

Carragher, Paul John; Fulks, Jeff
An Evaluation of Shear Testing Guidance and the Effects of External and Operational Loading on Pipe

Shearability Using the Finite Element Analysis FEA MEhOU ...........cccoiiiiiiiiiiiice e 3961
Hoefler, John A.

Development of a Casing-Integrated Well CONTIOl TOOL..........o.ciiiiieei bbbt 3976
Owens, Zach; Smyth, Brian; Ames, Nicoli; Pye, John; Hilbert, Lawrence; Brooks, Bob

A Low-Viscosity Retarded Acid System for Stimulation of High-Temperature Deep WEIIS ........ccovveeeieriricsseieiesee s 3985

Sayed, Mohammed; Cairns, Amy J.; Aldakkan, Bashayer S.; Gomaa, Ahmed M.; Alnoaimi, Khalid R.

SESSION 49: FLOATING SYSTEM AND INTEGRITY MANAGEMENT STANDARDS

Advancements in Guidance for the Specification and Assessment of Mooring Steel Wire ROPE.........ccccccevrnniniccciinnnccs 4005
Potts, Andrew; Jayasinghe, Kanishka; Kilner, Andrew; Melchers, Robert; Chaplin, C. R.

1SO Standards to Enable Reliable, Safe and Cost-Effective Technology Development, Project Execution and

OPEIAtIONAI EXCEIIBNCE ......vviiiiictiet et bbb bbb bbb b bbbttt bbb 4021
@stebg, R.; Selvik, J. T.; Naegeli, G.; Ciliberti, T.

CVA for the Continued Service ProCess - A PrOPOSAL........c.ciiiiiiieieiiiiisieeee ettt e bbbttt eb e 4044
Gallagher, Dan; Spong, Robert; Abadin, Jose; Rose, Christopher

Development of Approval Procedures for the Land Transport of Equipment on Public Roadways ............cccceeivivienneeennnesseenenns 4054
Saaijenga, D.; Ekici, D.; Herrington, P.; Roberts, M.

NEW STANAAIT FOr STANUAITS........c.e ittt s ettt et b et e b e Rt e e e b e b e R e s e e e bk e b e b et ek e b e b e Rttt eb et e ne et et etenan 4060
Brechan, B.; Dale, S. I.; Sangesland, S.

Insight into Pipeline On-bottom Stability, DNV RP F109 and DNVGL RP 114.........ccccoiiiiiiiireeetnesisieise s 4079
Thusyanthan, N. I.; Jegandan, S.

Synergy in the Standards and Regulations of Offshore Renewable Energy and Offshore Oil & Gas .........cccccvevrvririrevinrisirineeienns 4095

Robinson, Roy; Engelmann, Georg

SESSION 51: FIT FOR FIFTY: REDUCING TIME, COST, AND UNCERTAINTY BY STREAMLINING
OFFSHORE PROJECTS

Lean Semi - A Competitive FI0Ating SOIUTION ..........cciiiiiiiiiiicice bbbt 4111
Bruun, P. K.; Rikheim, T.; Laukeland, L.; Bjark, K.

Dynamic Uncertainties Appraisal throughout a Development Project, Applying PRMS Indicators of Resource and

RESEIVES CAEGOTIZALION. .......viviiiiiie ettt bbb b bbb bbb bbb s bbb bbb bbbttt 4131
Nascimento, J. H.; Santos, A. A. S.; Schiozer, D. J.

Integrating Completions for a True Spud to First Oil Deepwater Well Manufacturing Machine .............cococeovvnnnicicinnnncceee 4161
Wijning, D.; Adams, E.

A Cost Reduction Methodology fOr OffSNOIE PrOJECES.......cuiuiiicieiiiiisieeeirisis sttt e e ss et se s s se e e e nsnsesen 4173
Nunes, G. C.; Da Silva, A. H.; Esch, L. G.

Application of Data Science and Machine Learning for Well Completion Optimization..............ccooveieiinnniincceeecces 4186
Pankaj, Piyush; Geetan, Steve; Macdonald, Richard; Shukla, Priyavrat; Sharma, Abhishek; Menasria, Samir; Xue, Han; Judd,
Tobias

Exploring New Concepts in Subsea Field ArChItECTUIE ..o 4202

Diaz, Mariana J. C.; Stanko, Milan; Sangesland, Sigbjern



Changing Landscape of Deepwater Field DeVEIOPMENTS .........ccciiiiiicieir ettt 4216
Landwehr, Marcel M.; Mansfield, Steven E.

SESSION 52: COST EFFECTIVE CHEMICAL SOLUTIONS FOR SUSTAINABLE PRODUCTION

Advances in LDHIs and Applications
Chin, Y. D.; Srivastava, A.

Enabling Longer and Cheaper Subsea Tie-Backs Utilizing Local Subsea Chemical Storage and Injection ........cccccooevevrvrvrvreennns 4245
Schroeder, Art J.; Chitwood, James E.; Gay, Tom A.; Bahr, Jeffrey; Brennan, Kevin; York, Matt

Asphaltene Inhibitor Testing: Comparison Between a High Pressure Live-Fluid Deposition and Ambient Pressure

Dead-Oil Asphaltene Stability IMEBTNOM ............cciiiiiicce ettt s bbb e e e b st s et e b er e e s s e bene s 4263
Jennings, David W.; Chao, Kung-Po; Kim, Jihye

Early Project LDHI Dosage Assumptions Versus an Extensive Laboratory StUdY ... 4278
Conrad, P.; McCarthy, R.; Golczynski, T.; Spratt, P.

Modeling Hydrate Formation Management with Anti-Agglomerant Injection in a Subsea Tieback ... 4297
Wang, Yan; Koh, Carolyn A.; Zerpa, Luis E.

Bridging the Gap between Benchtop Testing and Field Conditions in Flow Assurance StUdIes ..........cccccvrvrireeeieinresseessnsnesseenens 4311
Sum, A. K.; Melchuna, A.; Sa, J.; Zhang, X.; Morales, R.; Machado, A.; Herri, J. M.; Cameirao, A.

Completion Fluids-Induced Formation Damage in High Temperature Gas Wells: Causes and Mitigation............cccccoveeierinnnnn. 4321

Hamzaoui, Bilel; Moajil, Abdullah M. Al; Yami, Ibrahim; Hazzazi, Hassan

SESSION 53: STRIVING TOWARD SAFETY EXCELLENCE IN OFFSHORE AND SUBSEA ENVIRONMENTS

BOP Testing and It's Availability on Demand-A Case STUAY .......ccccrrreiiiiiieeiniisei ettt 4329
Zulgarnain, Muhammad

Filling Gaps in SIS Standards for Reliable, Cost Effective Safety SOIULIONS........cccoovieiieiiirircecerie e 4344
Statham, Shawn

Pressure Relief Valves FUQItive EMISSIONS TESTING.........cuiureiiiririeieieese sttt b bbb e bbb e st bbbt et bbb e s 4346

Tezzo, D. Emile; Gado, Amr; Deng, Calvin
Application of System-Theoretic Process Analysis to the Isolation of Subsea Wells: Opportunities and Challenges

Of APPIYING STPA 10 SUDSEA OPEIALIONS ........cuiuiiiiiiteietiree ettt sttt ettt et bbb b et e e s b et e b es £ e s e b b e b e R e e e e b b e b b e st e b et e b e b et et ebnbene bt 4351
Kim, H.; Lundteigen, M. A.; Hafver, A.; Pedersen, F. B.; Skofteland, G.

Operational and Safety Improvements of Applying Real-Time Analytics in an Drilling Contractor RTOC ..........cccoovvvccriennenn. 4362
Madaleno, A. L. F.; Neto, S. L. S.; Dos Santos, L. A.; De Oliveira, C. A. L.

Tactical Airborne Oil Soill Remote Sensing: Poseidon, A New Operational APProach ..........cccvveeeiiinnseeienesesse s 4376
Vagata, Alessandro; Pinho, Guilherme

A Practical Approach to Evaluate Acoustic and Flow Induced Fatigue of Piping SYStEMS ........cccccoviieiienininrisee s 4388

Chen, Quan; Vinayan, Vimal; Vrijland, Ronald

SESSION 54: SUBSEA ROBOTICS: THE AUTONOMY ERA

FlatFish Resident AUV: Leading the Autonomy Era for Subsea Oil and Gas Operations ...........cccveerinnnsieeieneenseeeeseseseenenes 4400
Zagatti, R.; Juliano, D. Russo; Doak, R.; Souza, G. Mimoso; De Paula Nardy, L.; Lepikson, H. A.; Gaudig, C.; Kirchner, F.

Technical Building Blocks for a Resident SUDSEa VERNICIE .............cciiiiiiiiiicice s 4409
Newell, Todd

Cost Reduction in E&P, IMR, and Survey Operations Using Unmanned Surface VEhiCles...........cccooiiiiiininnceiiscccees 4417
Anderson, Brian S.

An Underwater Robotics Platform for Hybrid AUV/ROV SYSEMS .......c.ciiiiiiiirieiriirinieietes sttt sesnenes 4427
Siesjoe, Jan

Underwater Free-Space Optical Power Transfer: An Enabling Technology for Remote Underwater Intervention....................... 4435

Jin, Michael H. -C.; Pierce, Jonathan M.; Lambiotte, Joseph C.; Fite, John D.; Marshall, Jonathan S.; Huntley, Melissa A.

SESSION 55: WELL INTERVENTION

Use of Magnetorheological Fluids for Pressure Drop GENEIAtION ...........cccioiiiririeiinieirieieie ettt 4444
Estrada, John; Akbari, Babak; Nielsen, Garrett

Successful Operation of Fluid-Loss Isolation Barrier Valves in DEDIIS. ... 4457
Craik, Steven J.; Jannise, Ricki; Barrios, Oscar; Tocchetto, Andre; Soares, Robson

Generalized Framework to Simulate Gravel Packing in Wellbore COmMPIEtiONS...........cccooiiiiiiiiii e 4467
Mimouna, A.; Verma, A.; Guddati, M. N.

Electromechanical Remotely Operated Barrier Valve Used in Multiple Operations Globally: A Decade in Review...................... 4485

Thomson, Barry; Smith, Gary; Brown, Irvine
E-Line Intervention Enables Operator to Design, Manufacture A New Customized Bit to Mill Out Isolation Valve

in Record Time and Enable Early Production from WEIl ..ottt 4499
Tyagi, Chirag; Singh, Virendra; Nayak, Jyoti Prakash
Safety Distances of Packers for Deep-Water Tubing-Conveyed Perforating...........ccccccoviireeieiiininiseeisnssssesenssessseeesessssssssesenens 4509

Deng, Qiao; Zhang, Hui; Li, Jun; Dong, Jian; Wang, Hao; Hou, Xuejun



Experimental Investigation of the lonic Strength Effects on Drag Reduction Characteristics of Polymer Solutions —
[ Lol Y =V o | A T o} o PSSP 4519
Kamel, Ahmed H.

SESSION 56: NANOTECHNOLOGY INNOVATIONS FOR OFFSHORE DRILLING AND MATERIAL
SELECTION

Effects of Nanoclay on the Rheological Properties and Resistivity of Synthetic Based Drilling Fluids under High

T OIMIPEIALUNE. ....cvceteeeet ettt bbbt e b b e E R h 8 £ R b H R £ £ 40 E bR R ££ 04 E b E £ R E £ e E R e h e R £ 8 E e R b bR £ E R b bR s et bbb Rt e r b n e 4531
Pan, Dongmei; Vipulanandan, C.; Amani, Niousha; Reddy, Sai Anudeep; Chockalingam, Chella Ganapathy

New Generation Nano Technology Drilling Fluids Application Associated to Geomechanic Best Practices: Field

Trial RECOIM iN BaANIA - BIAZil.......covoiieiiii ettt ettt et e st e et e s ae s b e e beebeeasebeess et e st et e saesbeebeeneebeessenseeentenaesaeabens 4542
Barroso, A. L.; Marcelino, C. P.; Leal, A. B.; Odum, D. M.; Lucena, C.; Masculo, M.; Castro, F.

Fluid Loss Control in Smart Bentonite Drilling Mud Modified with Nanoclay and Quantified with Vipulanandan

Fluid Loss Model ............ccceuu..
Vipulanandan, C.; Mohammed, A.; Samuel, R. G.

Novel Surface Modified Nanoparticles for Long-Lasting Mitigation of Water and Condensate Blockage in Gas

Reservoirs
Sayed, Mohammed; Liang, Feng; Ow, Hooisweng

Smart Spacer Fluid Modified with Iron Oxide Nanoparticles for In-Situ Property Enhancement was developed for

Cleaning Oil Based Drilling Fluids and Characterized Using the Vipulanandan Rheological Model ..........ccccocovviivnininccicrinnn 4586
Vipulanandan, C.; Maddi, A. R.; Ganpatye, A. S.

Experimental Study on the Thermal Insulation and Seawater Corrosion Resistance Effects of Silane-Nanoceramic

Coatings in Subsea Riser
Hu, Zhigiang; Yang, Jin; Kan, Chang
Junxiang

Smart Cement Performance Enhancement with NanoAl,O; for Real Time Monitoring Applications Using

Vipulanandan Models...............
Vipulanandan, C.; Mohammed, A.; Ganpatye, A. S.

Author Index

n, Yanyu; Feng, Pengti

, Shuzhan; Wang, Huanhuan; Zhang, Tianwei; Wang,






