SPE Annual Technical
Conference and Exhibition 2024

New Orleans, Louisiana, USA
23 - 25 September 2024

Volume 1 of 7

ISBN: 979-8-3313-0538-3



Printed from e-media with permission by:

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

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

Copyright© (2024) by Society of Petroleum Engineers
All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

For permission requests, please contact Society of Petroleum Engineers
at the address below.

Society of Petroleum Engineers
P. O. Box 833836
Richardson, Texas 75083-3836

Phone: (800) 456-6863
Fax:  (972) 952-9435

books@spe.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

ADVANCES IN CCUS TECHNOLOGIES: FROM FUNDAMENTALS TO APPLICATIONS

Field-Scale Optimization of CO2 Injection Schedule with Critical Pressure and Plume Boundary............

Jia Fu, Yaser Alghawi, Akhil Datta-Gupta, Cameron Manche, Jim Clark

Applying Boundary Conditions for Large Aquifer Models in Geological CO2 Storage Projects;

WY QN HOW? ..ottt bt bt bbbt n bbbt nn s

Yousef Ghomian, Matthew Bennett, Chris Skrivanos, Iryna Marchiano, Andrew K. Haynes

Chemical and Phase Equilibrium Calculations Applied to Dissolution and Precipitation of Multiple

Y] 5T I8 28 T2 TR

Oluwafemi P. Oyenowo, Bo Luo, Ryosuke Okuno
Deep Learning Assisted Multi-Objective Optimization of Geological CO2 Storage Under

(€ 110 0aTeTol TN Lo 1 B T

FE Zheng, Z. Ma, H. Viswanathan, R. Pawar, B. Jha, B. Chen

Is There Unusual Hysteresis Between Primary Drainage and Imbibition Relative Permeability for

Supercritical Carbon DIOKIAE? .......ccvviiiiiiiie i

D. Magzymov, G. Jerauld, E. Lyons, S. Richardson, L. Lun

Assessing Risk In Long-term CO2 Storage Under Uncertainty Via Survival Analysis-based

SUTTO@ALES ..ottt ettt e e et e e s e e R e e R e R e Rt e s st es e e R e AR e e AR e e AR e e R e e et R e e Rt e Rt e re e r e r e nre s

A. Gurwicz, J. Chen, D. H. Gutman, E. Gildin

Accurate Measurement of Relative Permeability as Crucial Step for Carbon Capture, Utilization,

ANA StOrage: CaSE STUAY .....veieiiiieiee ettt b e r e r e n e s et enreenre e nneenn e

Yani C. Araujo de Itriago, Sarah Devier, Phillip Singletary, Henderson Watkins

ARTIFICIAL LIFT

Deploying Downhole Compression Technology to Enhance Gas Production and Reserves in

Y X808 o ORI € 7 T3 S 1<) e R TT

Lukas Nader, David Biddick, Christopher Sellers, Cole Young, K-C Chen, Virginie Schoepf,
Linda Abbassi

Field X Fail-Less Strategy: Journey Towards Esp Best in Class Performance and Achieving Record

Low Subsurface Unscheduled DefermeEnt ...........cooiicuviiiiiiiiiiiiiiiii ettt s s sbbrar e e s ssabaraee s

Ghosin Al Shukaili, Said Al Kindi, Said Al Riyami, Fahad Al Hatmi, Ahmed Al Ajmi, Yagoob
Al Riyami, Mehdi Al Lawati

A Comprehensive Feasibility Study of a Production Technique to Lift Extra-Heavy, High-Viscosity

Oil with an ESP System Demonstrates Improvement of Flow Assurance and Oil Production ...................

E. Franco, N. Cardenas, F. Leon, J. Rivadeneira, J. Ortiz, E. Gomez, A. Huaca, X. Guerreo, J.
Carrera, F. Izurieta, E. Arias, F. Preciado

Reduce Costs by Improving Reliability and Extending Mean Time Between Failure MTBF in a

Harsh Electric Submersible Pump-Lifted Field.........ccccccooiiiiiiiiiiii e

Enriquez Luis, Reyes Carlos, Gallegos Johanna, Torres Richard, Tagarot Gary, Batallas E,
Villalobos Jorge, Correal Alvaro, Pancho Juan, Andagoya Kevin

....... 22

....... 78



When Conventional ESP Meets the Unconventional Limit: Putting More Power Downhole Safely............... 187
D. Harris, B. Partington, J. A. Gamboa, L. Paiva

ADVANCING HEALTH, SAFETY AND ENVIRONMENT THROUGH HUMAN
PERFORMANCE, ARTIFICIAL INTELLIGENCE, IMPROVED METRICS, RISK
DETECTION AND PREVENTION STRATEGIES

Advancing Oilfield Safety: A Computer Vision Approach to Line of Fire Risk Detection ...........ccc.ccevvernennn. 199
Tammy Lam, Vignesh Santhalingam, Antonio Abinader, Velizar Vesselinov, Dhananjaya
Krishna

From Compliance to Commitment: Redefining HSE Metrics Through SIF Prevention Strategies.................. 204

M. Backlund, W. Arpe, K. Bailey, J. Moore, T. Wilson, B. Sizemore, S. Kern

Video-Powered Al Solutions for Active Monitoring and Safety Improvement in Offshore
Environments: The BRAM Offshore and Altave Case...........cvviiiiiiiiiiiiiii e 227
Wilson Augusto Borges Leal Neto, José Henrique Mouallem Gongalves, Marco Duplan

Negative Testing: Automating a Safety Critical Process with Human Factors at its Core...........cccocoevininninene 234
C. Bruce, T. Baumgartner, Y. Liu, H. Ali, T. Smith, S. Griffith, C. Kirker, J. Garrett, D.
Murphy, V. Tonagel, O. Adeleye

Facilitating Carbon Capture and Storage in Louisiana: The Implications of Environmental
Protection Agency's Final Rule Granting Primacy for Class VI Wells..........c.ccocoviviiiniiinii 254
Philip Wartman, Ali Ettehadi, Raj Kiran, Clay Ostrander, Mehdi Mokhtari

Natural Radionuclides Behavior of 238U, 232Th and 40K in the Prometeo-1 Well: A Case Study
from the Middle Magdalena Valley Basin, Colombia ...........ccccuvvviiiiiiiiiiiii e 274
R. A. Echavez, J. C. Cardenas, A. A. Obando, J. P. Rueda, E. R. Perez

Human Factors Ecosystem — How Human Performance and Process Safety Builds the Energy
Transition and a Low-Carbon Future for O&G INAUSLIY .....c.viviiiiiiiiiii s 287
J. E. M. Franca

FRACTURE DESIGN: FROM LAB TO IMPLEMENTATION THROUGH DATA SCIENCE
AND DIAGNOSTICS

Time Dependent Conductivity of In-Basin Regional Sands...........cccccooiiiiiiiiiiiiic 300
R. J. Duenckel, R. D. Barree, Kimberly Sutter, B. T Hlidek

Introducing a New Dissolvable Abrasive Perforating Material to Enhance Fracturing Efficiency .................. 312
Mathew Samuel, Wassim Kharrat, Abdullah Hamdi, Mohammed Rajab, Elsamma Samuel

A Cost-Effective Pump-Down Falloff Pressure Test for Pore Pressure and Closure Pressure
Y LD 1o o USROS 331
E. Lolon, M. Mayerhofer, L. Griffin, M. Pearson, J. McChesney, S. Strickland

Stimulation Design Improvements for Optimized Well Performance in Shallow Coal Bed Methane

Vibhas J. Pandey, Thomas Flottman, Sameer Ganpule, Steven Dewar, Tristan Renwick-Cooke,
Shuyan Yang, Andrew Hage, Corey McAloon

Factors Controlling the Properties of Hydraulic Fracture Networks in Naturally Fractured
2o 0P 15 o) 4TSRS 375
Qianjun Liu, Yuhao Ou, Mukul Sharma



3D Integrated Fracture-Hit Mitigation and Fracture Complexity Enhancement Technology for Deep

Shale: A Successful Story in the Southern Sichuan Basin...........cccceciiiiiiiiici e 394
Jianchun Guo, Jie Zeng, Shan Ren, Zhihong Zhao, Bin Liu, Yezhong Wang, Ke Chen, Bo Luo,
Qianli Lu, Yangyang Li

Investigating Fracture Growth After Shut-In.........cccccooiiiiiiiiii 409
Qitao Zhang, Arash Dahi Taleghani

DRILLING DYNAMICS & HOLE CLEANING

Extracting Petrophysical Properties from High Frequency Drilling Vibration for Geosteering in
Challenging ENVITONIMENLS .....civiiiieiieiiieiiiirisie st r e se e r bbb e e e nesresn s 420
Salah M. Al-Ofi, S. Mark Ma, Shujath S. Ali, Sandip Maity

Three-Level System to Determine and Correct Real Time Drillstring Vibration ...........ccocovvvvvvieienincnennene, 433
L. A. Carrillo, R. Flores, H. Suarez, J. P. Morales

A Sustainable Path Forward: Delivering Canada’s Longest Montney Lateral .............ccooovvveiiiiinininencnnn 444
1. Garda

Field Application of Image Analysis Models to Measure the Drill Cuttings Recovery Rate ............cccoceevnennen. 462

Shekhar Gosavi, John Gilroy, Francois Ruel, Calvin Holt

Realtime Caving Prediction for Drillstring Packoff Simulation Using Data-Driven Model Coupled
With GEOMECHANICS .....iiviiiiii i 479
Zhengchun Liu, Yuan Zhang, Robello Samuel

CFD Modelling of Multiphase Flow in Horizontal Pipe Annulus: Effect of Sweeping Pills on Drill
CUttINGS REMOVAL ...ttt r et r e Rt e r e e n e e e e e e e s r e e nreenreenreennas 488
T Aliyeva, O. Czuprat, P. Byrski

HARNESSING THE EARTH'S POTENTIAL — ADVANCING GEOTHERMAL
TECHNOLOGY AND NATURAL ENERGY FOR A SUSTAINABLE FUTURE

Unraveling Damage Variables in Hot Dry Rocks: An Optical Investigation of Geothermal Rocks
from UTAH FORGE ...ttt et ettt nn e nnns 510
F. Nath, E. Cabezudo

Heat Extraction Through an Advanced Closed-Loop Geothermal System ............cccceiiiiieiiiniinienic e, 526
S. Liu, A. Dahi Taleghani

Determination of Production Potentials of Geothermal Resources for Rapid Exploration and
DevelopmEnt DECISIONS ......ocviiiiiriiiiiietie ittt et bbbt 543
Guodong Jin, Hyung T Kwak, Ali A Yousef, Hussam H Banaja

Repurposing Depleted Wells for Geomechanical Pumped Storage...........ccoovvvviiiiiiiiiiiinccceeee 554
Faras Al Balushi, Arash Dahi Taleghani

Drilling Fluid Design for Safe, Efficient Resource Delineation in XHT Geothermal Reservoirs..................... 563
Mohammed Bageri, Alessandro Cascone, Travis Vordick

Thermal and Flow Modeling of Gas Lift Applications in Liquid-Dominated Geothermal Wells .................... 580
O. Khankishiyev, G. Hasanov, H. Karami, R. Nygaard, C. Vivas, S. Salehi

Assessment of Geothermal and Hydrocarbon Wells Using Supercritical Fluids for Heat Production ............. 597
R. R. Ratnakar, S. S. Gupta, J. Hackbarth, S. Livescu, B. Dindoruk



ScCO2 Foams for Geothermal Reservoirs’ Stimulation: Impact of Fracture Roughness and
Temperature 0N RREOLOZY .......oieiiiiiiiiieiii et r e n e sne e aneenneenneens 611
Yevgeniy Samarkin, Masa Prodanovic, David DiCarlo, Abdul Raouf Tajik, Angel Wileman

INNOVATIVE PARADIGMS IN ENERGY AND PETROLEUM ENGINEERING: SHAPING
THE FUTURE THROUGH AL EDUCATION AND CURRICULUM DEVELOPMENT

Management as a Technical DisCipline in ENEIZY ......cccveiiiiieiiiiiiiiiie et 622
Maria Angela Capello, C. Susan Howes, Peter Kirkham, Amanda Calleberg, Neeraj
Nandurdikar, Gautam Swami

The Role of Personalized Generative Al in Advancing Petroleum Engineering and Energy Industry:
A Roadmap to Secure and Cost-Efficient Knowledge Integration: A Case Study.........cocovvviiiiiiniinnininnn 647
Amr Gharieb, Mohamed Adel Gabry, Mohamed Y. Soliman

Adapting Conventional Laboratory Protocols to Characterize Rock-Fluid Systems to Comply with
CCS REGUIALIONS ...viviiiiiii ittt bbb sa bbb et e e e e bbb bbb e e n e e sr s 687
Yani C. Araujo de Itriago, Benjamin Harrell, Phil Singletary, Sarah Devier, Everett Harrison

The Role of Petroleum Engineers in the Energy Transition: Developing Workforce through an
INtrOAUCLOTY CAIMP ..ovviiiiiiiii it bbb b b 708
Khaled Enab, Tarig Tashtoush, Mahmoud Khasawneh, Youssef Elmasry, Julian Pena

Trends in Academic Research and Graduate Education in Petroleum Engineering Programs ..............c.cccv.... 721
M. Fahes, E. W. Al-Shalabi, T. Hoffman

Public Oil and Natural Gas Field Research Helps to Accelerate Technological Adavances............c.coecvvrnene. 735
J. Rogers, S. Beautz, J. Renk, E. Rosenbaum

VOLUME 2

2023 SPE Diversity and Inclusion Survey: Driving Equality in the Energy Industry ..........ccocooeieniicnnnne. 756
P E. Carreras, M. L. Guifiazu

ADVANCEMENTS IN DRILLING TECHNOLOGIES AND EFFICIENCIES TO DELIVER
TOMORROW'S SOLUTIONS

A Novel Solid Lubricant Designed Using Tribology Science Reduces the Torque and Improve ROP
in Water Base Mud Wells in the Llanos Basin and Magdalena Valley of Colombia ..........c.ccocveveienincnnnnnne. 771
Mario A Ramirez, Terrel Jensen, Mauricio Trebilcock, Jaime Castellanos

Shaping the Future of PDC Bit Performance — A Superior Approach to Hard Rock Drilling.............ccccvenens 798
M. J. Bailey, A. Suleiman, S. Roberts, S. Doudou, J. Perez, M. Al Hinai, A. Al Rashdi

Enabling Rapid Bit Design Improvements Through Automatic Extraction of Geometric Information
of Used Drill Bit from Videos Captured on a Mobile DEVICE .........cccreiiiiiiiiiiiiiiiesicesreeeee e 812
A. Safarov, Y. Zhang, J. Cortez, P. Ashok, E. van Oort, O. Stab, L. Gerbaud, N. Velmurugan

Comparing Open-Source Drill String Models: Establishing Test Cases and Methods...........ccoccveieeieenennnn, 833
D. Yoon, E. Hamidov, L. Endres, E. Gildin, P. Pastusek, R. Shor, X. Li

State-of-the-Art Modeling Eliminates Drilling Dysfunctions in a Challenging Wildcat

Ultradeepwater Wildcat Well.........ccccviiiiiiiiiiiiii e 848
P. Batruny, R. Aguiar, R. Cruz, D. Barreto, G. S. Carbone, M. S. Shafei, M. S. Yusof, M. F. Abd
Aziz, T. Monte



Efficient Drillstring-Wellbore Contact Model and Implications for Real-Time Modeling of
Complex DOWNIOLE MECHANICS. ... cciueeiiiiiiieiei ettt sr e r e e e reesreenreenreennas 869
J. K. Wilson

Modeling PDC Cutter Loads when Drilling Interbedded Formations at Constant Penetration Per

Revolution vs. WeIght 0N Bif......ccciiiiiiiiiiiiiii e 892
Paul E. Pastusek, Mason M. Cherry, Gregory S. Payette, Rahul R. Bijai, Ole J. Gjertsen, Bala
Durairajan

An Advanced Three-Dimensional Bottom-Hole Assembly Model: Validation and Application...................... 913
H. Zhang, K. Tian, K. Bhaidasna

FORMATION EVALUATION AND WELL TESTING

A Digital Rock Physics Approach to Modeling Permeability Changes with Solid Phase Formation
1N RESEIVOIT POTOUS IMEAIA ...ttt bbbttt ettt et b e bt bt et e st e sb e be e sbeenbeeneeeneas 927
D. Rathmaier, L. E. Zerpa

Estimation of Cementation Exponent m, for Complex Carbonates in Mexico, Using Data Science ............... 947
L. A. Castellanos Bassoult, J. Paredes, M. Rojas, A. Gaytan, C. Alvarado, A. Velasquez

Optimizing Image Logging Acquisition with Deep Learning ..........cc.ccooovviviiiiieiniinieneenieesesee e 973
C. Guimaraes, R. Piazza

Assessment of Petrophysical and Textural Heterogeneity Using Core-Scale Images, Image Logs,
and NMR MEaSUICIMENLS ........ciiiiiiiiii i e e bbb 985
P. Sahu, Z. Heidari, D. C. Arrieta, G. Nassau, P Cancio, W. Trevizan

Detection of Low Contrast, Low Resistivity Pay (Iclr) Challenge in Shaly Sand Gas Reservoir
Through Acoustic Data in the on Shore Nile Delta, EGYPt......cccccoiiiiiiiiiiiiieee e 1001
A. Wafik Abdelwareth, M. Abdelrahman

Application of an Ensemble Based Method for Pressure-Rate Deconvolution ............ccocvvvviiciinincinnncne, 1017
R. B. Piccinini, L. K. Kubota, M. R. Galvio, A. A. Emerick

Integrated Workflow Using NMR and Electrical Resistivity Measurements for Reliable
Permeability Assessment in Vuggy CarbOnates. ..........cccvvviiiiiiiiiieiiint s s 1040
D. C. Arrieta, Z. Heidari, Z. Azizoglu, P. Sahu, G. Nassau, P. Cancio, W. Trevizan

Retrograde Gas-Condensate Flow Profile Integrating Production Logs with Pulsed Neutron Data in

Retrograde Gas RESEIVOITS .......ocuiiiiiiiiiii i 1057
Rathnakar Reddy, Aditya Ojha, Sunil Chitre, Salman Mengal, Helal Al Dhanhani, Mohamed
Baslaib, Mohamed Al Badi

HYBRID RESERVOIR MODELING AND EVALUATION MERGING PHYSICS AND DATA-
DRIVEN TECHNOLOGY

Analyzing Impact of Fracturing Revolution on Shale Oil Well Performance in Permian Basin: A

review from OVer 10,000 WELLS .....uvuiiiiiiiiiiiiiiiie ettt e e e e e e e s e st bbb e e e e e e s st bbb aeeeeessaabbbreeseeaas 1070
Kaiyi Zhang, Quanjie Lu, Xiaoyang Xia, Jun Li, Feng Wang, Shanlin Gao, Longyun Xu, Dan
Olds, HE Zhang

A New Algorithm for Automated ISIP INterpretation..........coiviiieiieiiiiii i s 1095

A. G. Garbino, D. N. Espinoza, A. A. Savitski, S. Mondal

A Hybrid Approach for Production Forecasting and Uncertainty Characterization ............c.ccocvvevvinieiiiiinennnns 1112
Zhenyu Guo, Sathish Sankaran



Transfer Learning in Subsurface Flow Surrogate Model with Physics-Guided Neural Network.................... 1128
H. B. Cheng, J. H. Qiao, Y. C. Wei, S. C. Li, P. Zeng, H. B. Yu

Application of Artificial Intelligence to Model Stresses and Failure Parameters in Anisotropic
FOTINALIONS ....cv et e R e r e 1140
W. Yousuf, J. Kim

Fast Evaluation of Reservoir Connectivity via a New Deep Learning Approach: Attention-Based

Graph Neural Network for Fusion MOdel ..........cocviiiiiiiiiiiiiicc e 1161
Tarig Saihood, Ahmed Saihood, Mohamed Adel Al-Shaher, Christine Ehlig-Economides,
Zeinab Zargar

Enhanced 3D Pore Segmentation and Multi-Model Pore-Scale Simulation by Deep Learning...................... 1175

Haotian Li, Billal Aslam, Bicheng Yan

Enhancing Reservoir Model History Matching with Al Surrogate and Ensemble Iterative
ATOTIERITIS 1. bt e bt b R bR b e et b Rt e b e b e Rt e s e e bR R Rt Rt nre 1191
Khaled J. Hammad, Ali A. Al-Turki, Sharizan B. Sudirman, Zaid A. Sawlan

STUDENT PAPER CONTEST

Thermochemical Fluids Dual Benefit: Enhancing Hydrocarbon Productivity in Organic-Rich Shale
and Liquid Loading Removal from Gas WEIIS .........ccccoeiiiiiiiiiiiiee e 1208
Abdelaziz Elyasa Elsadig Moh-Ali

Experimental Microfluidic Strategies for Enhanced Recovery with Ferrofluid .............ccoovviicniiinnns 1223
Fatimah H. AINasser

Near-Wellbore Water Imbibition Study for Cyclic Injection of CO2 into the Subsurface...........ccc.coevverenen. 1251
M. Pianos

Transfer Learning for Variable Well Locations and Permeability Distributions in Physics-Aware
Deep Learning Reservoir Simulation Proxy Models.........c.coiiiiiiiiiiiiiiccc s 1273
G. Kompantsev

The Economic Feasibility of Coiled Tubing Drilling Compared to Conventional Drilling in Mature

Fields: An Integrated DeciSion ANALYSIS........cociiiiiiiiiiiiiii e s 1294
Maher Alsharea

The Effect of Silicon Dioxide Nanoparticle Functionalization on the Filtration Properties of

Drilling Fluid and Porous Media Permeability..........ccccoviiiiiiiiiiiiiiii s 1318
M. A. Ibrahim

Optimizing CO2 Sequestration in Coal Seams: A Machine Learning Framework for Wettability
LS (T Lo o) o TSRO POSTSPRTROTN 1346
A. O. Ifenaike

Low Salinity Water Injection Modeling by Craig-Geffen-Morse (CGM) Method: A Case Study in a
HOMOZENEOUS RESEIVOIT ...ttt ettt er e sn e nenr e ar s 1361
Samuel Dacosta Lubis

SUBSEA NETWORK FACILITIES & RISK MANAGEMENT

A Practical Framework for CO2 Transportation and Injection Design by Analyzing Both Technical
ANA ECONOIMIC ASPECES ...ttt ettt b et b e et bbbt e e b et n et eb e bt e e e nenneanenreene s 1388
Hao Duong, Tan C. Nguyen, Duc Chi Pham, Tang Nguyen, Eissa M. Al-Safran



Unlocking Engineering Solutions for Handling a Complex Mix of KHI, MEG, Corrosion Inhibitor,
ANA PrOAUCEA WALET ........iiiiiiiieiie ettt b bbbt e s e s b e e s b e e nbe e nre e neenneeneenne e e 1405
Ardian Nengkoda

Stage-Gate Process for Evaluating and Selecting Strategies for Corrosion Solids Control in Water
Injection Systems for Enhanced Oil RECOVETY ........cccoiiiiiiiiiiiiiici e 1416
S. K. Bukkaraju, B. A. Gordon, H. Duhon, L. C. Jordan, J. L. Garduiio

Experimental and Numerical Investigation of Solids Transport in a Wellbore using Gauge
Measurements Complemented with Fiber-Optic DTS ... 1433
Rishikesh Shetty, Jyotsna Sharma, Mayank Tyagi, Otto Santos

Project X Complex Transportation & Installation Campaign; Strategies & Scheduling for Greater
(O T A B3 1T A L OO OO ROPOP 1446
K. Kassim, H. B. Ngadiman, K. A. Rahman, F. Shahudin, M. Marimuthu

Selection of CO2 Mixture Compositions for Thermo-Hydraulic Analysis of CCS Transport
Pipelines and Wells Operating in Dense Phase...........cccooiiiiiiiiiiii s 1453
B. Pierre, D. Wright

GENERATIVE ARTIFICTAL INTELLIGENCE AND ADVANCED ANALYTICS ON
FACILITY AND ASSET MANAGEMENT IN OIL AND GAS INDUSTRY

Al-Driven Environmental Data Extraction for Energy Sector ASSESSMENt ..........cccocvvverinireiierieninene e 1467
Zhenlin Chen, Roujia Zhong, Wennan Long, Haoyu Tang, Anjing Wang, Zemin Liu, Xuelin
Yang, Ren Bo, James Littlefield, Sanmi Koyejo, Mohammad S. Masnadi, Adam R. Brandt

Textual Data Augmentation for NER in Geosciences With LLMS.........cccccvciiiiiiniiiicc s 1482
Elie Maze, Reza Farahbakhsh, Pierre-Emmanuel Barrallon, Pierre Jallais

VOLUME 3

Damage Classification of Oil & Gas Equipment Components Using Siamese NetwWorks...........cccccvvrerennnns 1496
Aaradhy Sirothia, Gaurav Nair, Rohan Pandya

Leveraging Large Language Models for Cost Management and Supply Chain Optimization ....................... 1504
Maryam Shahini, Carina Yu Wang, Marc A. Roeder, Sanjay Pethe, Sarah W. Coffiman, Preston
Howard, Bo Hu, Hannah N. Wasserman, Joshua Arnwine

Success Cases and Lessons Learned After 20 Years of Oilfield Digitalization Efforts ............ccccooeivenennn. 1512
L. Saputelli, J. Duran, F. Rivas, E. Casas, L. Ramos, C. Bravo, A. Chacon, C. Temizel, S.
Mubarak, J. Chacon, A. Escorcia, M. Elred, S. Diaz, A. Yrigoyen, G. Moricca, M. Querales,
C. Lopez

An Automated Workflow for Condition Monitoring of Centrifugal Compressors Using a Combined
Data-Driven and Physics-Based APPIroachi..........cociiiiiiiiiiiiiciieeeeee e 1565
C. J. S. Santiago, H. Abbas, P. Thangamani

Preliminary Research on Applications of Large Language Models in E&P Industry...........ccccovevveiinicnnns 1577
X G. Zhou, X. W. Jing, W. K. Wu, G. Z. Gao

ADVANCES IN ENHANCED OIL RECOVERY METHODS

Utilization of Carbon Dioxide for In-Situ Precipitation of Calcium Carbonate for Conformance
Control in Heterogeneous Porous Media.........c..cccuiiiiiiiiiiiiiiici e 1586
Christian E. Willoughby, Matthew T. Balhoff, David A. DiCarlo



The Role of Miscible Gas Mixing on CO2-Enhanced Methane RECOVErY........cccccovvrininiininiiiiiiiiiiiienns 1602
Kenta Yamada, Mojdeh Delshad, Larry W. Lake, Kamy Sepehrnoori, Bruno Ramon Batista
Fernandes, Rouhi Farajzadeh

Experimental Study to Investigate CO2 Mediated Oil Flow in Nanopores...........cccocvuverviinenieieninenesnenees 1625
D. A. Hegazy, X. Yin, R. Qiao, E. Ozkan

Rethinking Surfactant Huff-n-Puff for Enhanced Oil Recovery in the Bakken: Recent Pilot Field

Study Utilizing Multifunctional BioSurfactants............c.ccveiiiiiiiiiiii s 1635
M. Pearl, E. Nelson, J. Rothe, K. Black, P. Muus, A. Dittus, M. Shumway, E. Kakadjian, H. Au
Yong

The Behavior of Microemulsion in Unconventional Reservoirs: Insights from Molecular Dynamics
STMULATION 1.ttt ettt ettt a e eb e e bt e bt e s bt e h b e e E e e eb e e she e b e e b e ea b e eh e e eb e e bt e nbeesbesbeesbeesbeenbeennas 1652
Hao Xiong, Deepak Devegowda, Na Yuan

East Nesson Bakken Huff ‘n” Puff Enhanced Oil Recovery Second Pilot: Water-Alternating-Gas

Injection using Produced Gas and Water ...........ccociiiiiiiiiiii s 1665
G. Pospisil, L. Griffin, C. M. Pearson, C. Dalkhaa, J. Sorensen, B. Kurz, N. Bosshart, A.
Assady, J. Zhao, M. Warmack, G. Ren, R. Giesbrecht, G. C. Herman

CO2 Foam Generation and Strength in the Presence of Oil at High Pressure and Temperature .................... 1688
H. Halsoy, A. Graue, Z. P. Alcorn

INNOVATIVE SOLUTIONS IN CARBONATE AND SAND CONTROL ENVIRONMENTS

Horizontal Open Hole Gravel Pack Challenges and Lessons Learned from More than 60 Offshore

Wells Performed in Peregrino FIeld ... s 1701
E C. Colbert, H. A. Pedrosa, A. C. Boldrini, F. M. Garcia, D. M. Rezende, M. Carrara, S. C.
Gois, O. Steensland, A. Santos

Acid Job Limit in Proppant-Fractured Formations Across Various Formation Types .........c.ccccevvervnerennenne. 1718
O. Karazincir, Y. Li, K. Zaki, F. J. Descant, W. Williams, P. Rijken, A. Rickards

Sanding at Low Oil and Water Flux in Cased and Perforated Wells in Weak Formations ..............cccoceevenne. 1746
Y Xiao, H. Vaziri, C. Giuliani, I. Guliyev

Utilizing Alpha Amylase as a Substitute for Urease Enzyme in Enzyme-Induced Carbonate

Precipitation Solutions for Sand Consolidation in Oil and Gas WellS...........c.ccevveieiiiiiiiincseseeeeee 1765
Abdul Rehman Baig, Sulaiman A. Alarifi, Mobeen Murtaza, Mohamed Mahmoud, Muhammad
Shahzad Kamal, Abdulmohsen Humam, Manar M. AlAhmari

First Worldwide Application of New Generation Single-Phase Retarded Acid in High-Temperature

CarDONALE, IMEXICO ..uuvvrriiiieeiiiiittiietee e e e eiitbeet e e e e et st reeeee st saab b b aaeeeesssabbabeeeseessaabebaeeeeessesabbbeseeeesssaabbbsseeseessnnses 1775
Y Munoz, M. Gonzalez Chavez, D. Cerron, P. Artola, E. Andrade, L. Vazquez Macedo, J.
Camarillo Valtierra, A. Gomez Altuve

First Field Application of Novel Open-Hole Isolation System: An Expanding Metal Alloy Packer
Transforming to ROCK-Like Material...........ccoiiiiieiiiiiiiieiee e 1789
Rommel E. Arias, Ali H. Hababi, Ahmed Saber, Muzzammil Shakeel

Decision Criterion for Stimulation Method: Proppant Fracturing, Acid Fracturing, or Matrix
ACIAIZING? ..ot 1809
M. P. Schwalbert, I. N. Alves, A. D. Hill

The Technology of Magnetic Subs for Downhole Scale Mitigation............cccvvieiiiiiiiiiniiiciecie s 1831
H. E. P. Schliiter, B. B. Castro, F. S. de Oliveira, J. V. M. de Magalhdies, A. F. M. de O. Junior,
R. A. Fontes, P. M. D. da Silva, A. L. Martins



WELLBORE STABILITY AND FLUID LOSSES

Wellbore Stability Uncertainty Quantification Using a Bayesian Machine Learning Framework ................. 1848
Peng L. Ray, John R. Tipton, S. Cheng, Devin Francom

Geomechanical Modeling and Drilling Challenges in Deepwater Salt Thrust Belt, Case Histories

10300 €10 )1 OO USRS RUROPOP 1860
S. S. Shaker

Estimating Near-Wellbore Cooling Due to Drilling Circulation and its Effect on Drill Stem Test................. 1872
Abu Rashid Hasan, Kaushik Manikonda, Minsoo Jang, Mohammad Azizur Rahman, Gibran
Hashmi

Inertial Effect of Drill Pipe Friction Trend and Early Warning of Stuck Pipe..........ccocovviiiiiiiiciiiiies 1882

Muchen Liu, Xianzhi Song, Zhaopeng Zhu, Gensheng Li, Hao Xiao, Li Fu, Tao Pan, Xintong
Li, Yanlong Yang

Smart Product to Cure Fluid Losses in Drilling OPerations ...........cc.cvvvreiireiieieninese e 1896
FE Cracolici, M. Minelli, M. Vailati, S. Baretti, V. S. lorio, R. Poloni, L. M. F. Sabatino, G.
Goffredi, L. Lo Valvo, E. Bedogni, Marwa Alqutt, L. L. Napoleone

Unconventional Solutions to Cure Severe-Total Lost Circulations — Field Applications from Middle

Sharath Savari, Erik Kerkhoff, Ahmed Ismail, Mena Nasrallah, Tamer Bashandy

Review of Stuck Pipe Prediction Methods and Future Dir€Ctions...........ccvivvreeieiieineiieie e 1923
Abraham C. Montes, Pradeepkumar Ashok, Eric van Oort

Reassessing Free Water API Testing ProCedUIE. .........cocviviiiiiiiiieieee e 1959
Ahmed Abdulhamid Mahmoud

PUSHING THE BOUNDARIES IN GEOTHERMAL, CO2 AND MULTISTAGE
COMPLETION SETTINGS

Development of Multi-Stage Fracturing System and Wellbore Tractor to Enable Zonal Isolation

During Stimulation and EGS Operations in Horizontal Wellbores — Third Year Progress Report.................. 1967
W. W. Fleckenstein, H. Kazemi, J. L. Miskimins, A. W. Eustes, D. Abdimaulen, B.
Mindygaliyeva, O. Uzun, K. Amini, T. Hill, J. Mailand, R. Henschel, G. King, S. Ortiz, C.
Keyes

Cost-Effective Sealing of Geothermal Wells by Modifying Existing Elastomers ..........cc.ccovcvvveiiiiinneeneenn 1987
S. Liu, A. Dahi Taleghani

Development and Qualification of a High Angle Multi-Frac (HAMF) Completion System for

DeepWater SUDSEA WELLS.......cciiiiiiieiieii et r et n e n e nnne s 2000
Sanjay Vitthal, Aykut Goncu, Virginia Spencer, lan Jackson, Xiaohui Xiao, Christy Y. Song,
Mike Vanee, Brenton Cheeseman

Advanced Integration of Coiled Tubing Optical Telemetry, Multilateral Tools, and Retarded Acid
Systems in a Level Four Six-Legged Multi-Lateral Oil Producer - A Comprehensive Case Study
from NOrth KUWait FIE1A .....coeiiiiiiiie e e nne e 2042
Mohamed Hedi Slama, Mohammed AlMatar, Kareem Badrawy, Rustem Sunagatov, Nestor
Molero, Jassim Hamed Barki, Zakaria Al-Bahar, Fahad Mahmoud Bastaki, Mizan BinOmar
Chong, Valentin Pochetnyy, Mohannad Adel Sebaih, Sergio Rondon Fajardo, Mariam Jamal,
Fayez Al-Mutairi



CO2 Injection Well Design Considerations: Completion Design to Injectivity Analysis........ccccccovvniniirnnnns 2055
A. S. Bagci, A. Jonnalagadda, D. Hernandez-Diaz

Barrier Design and Evaluation Process to Achieve Cement Integrity in CCS Wells..........cocvcvevininininene, 2079
Siva Rama Krishna Jandhyala, Samuel J. Lewis

Enhancing CO2 Injector Well Performance with GRE Lined Tubing: A Technical Evaluation..................... 2091
M. Izuddin Ismail, M. Wahidullah Moh Wahi, M. Elham Lokman, M. Syafeeq Ebining Amir,
M. Haizal Omar, A. Fernandes

Digital Twin for Optimization of Wells with Intelligent Completion .............cooverererieninienieieee e 2104
S. Srivastava, A. Gambaretto, K. Shresth

ADVANCEMENTS IN AUTOMATION AND DIGITAL DRILLING TECHNOLOGY

Real-Time Artificial Intelligence-Enhanced Machine Learning Technique for Accurate Drilling
Parameter Prediction and OptimiZation...........cuoviieeieeieeieie e n e sneenneenneens 2117
Behzad Elahifar

Demonstration of Seamless Interoperability for Automatic Drilling Management in a Multi-Vendor

LO0) 111 < AT P TP 2130
E. Cayeux, B. Daireaux, K. K. Olsen, K. Antosz, M. Dahle Johansen, H. S. Neesgaard, L.
Hoarau

Advancing Online Verification and Validation in Complex Multi-Providers Drilling Automation
N 1S) 10 PRSP UR PR 2162
R. Mihai, M. Edwards, J. de Wardt, S. Dharmaselvan, J. Carney

Next-Gen Drilling: Harnessing Rig Action Plan Cloud-Edge Integration for Well Cycle
Improvement and Enhanced Crew DyNamiCs ........ccvvviriiieiiiniiiiice e 2178
P Zarate, R. Bott, B. Varghese, T. Borges

The Conception of a Smart Twin for the Automation of Drilling Operations .............ccoevrvvvirieiveieiisiniennens 2189
F R. G. da Silva, C. N. Donatti, G. M. de Oliveira, F. M. W. Giacomelli, V. H. R. Carrico, K.
Fasolin, L. A. S. Rezende, I. P. B. Spoladore, G. L. Mendes, A. L. Martins, A. A. Fernandes, R.
Y. I Tobisawa

Automating Drilling Practices to Compensate for Interactions Between Tool Joints and the Rotating

HEAA . s 2207
David Forrest P. Eng, Raymond Fischer, James Waldner, Aaron Eddy, Sean Scotvold P. Eng,
Cristian Tibrea P. Eng, Ashley Fernandes

Revolutionizing Drilling Operations: Next-gen LIm-Al for Real-time Support in Well Construction
CONIO] ROOIMIS ..ttt e bbb s 2224
E. Ferrigno, M. Rodriguez, E. Davidsson

VOLUME 4

MACHINE LEARNING APPLICATIONS TO RESERVOIR ENGINEERING

Embed-to-Control-Based Deep-Learning Surrogate for Robust Nonlinearly Constrained Life-Cycle
Production Optimization: A Realistic Deepwater APpliCation ...........cccceriiiriiieiiininene s 2235
Quang Minh Nguyen, Mustafa Onur, Faruk Omer Alpak

Developing a Novel Machine Learning-Based Petrophysical Rock Typing (PRT) Classification:
Applied on Heterogenous Carbonate RESETVOITS..........ccuiiriiiiriiiiieiesiise st 2262
Mohammed A. Abbas, Watheq J. Al-Mudhafar, Ahmed Alsubaih, Ali AI-Maliki, Ali Al-Sukaini



Estimating Rock Typing in Uncored Wells Using Machine Learning Techniques for Brazilian Pre-

Salt Carbonate RESEIVOIT ......uiiiiiiii e iiiie e et e e et e e s e e e st r e e st e e e s tb e e e sate e e e saaeeeastteeeaasteeeessbeeeeanseeeessnrnneesrseeens 2288
Mohammad Saad Allahham, Vinicius Eduardo Botechia, Alessandra Davolio, Denis José
Schiozer

Estimating Petrophysical Properties Directly from Seismic: A Deep Learning Application to
Carbonate Field for CO2 Storage Potential...........ccocviiiiiiiiiiiiii i 2306
C. L. Lew, M. I. Ahmad Fuad, M. S. Jaya, A. Trianto, C. MacBeth

Efficacy Gain From a Deep Neural Network-Based History-Matching Workflow ...........cccceovvviiinininnnnns 2316
Bicheng Yan, Yanhui Zhang

Deep Learning-Driven Acceleration of Stochastic Gradient Methods for Well Location
Optimization Under UNCEITAINLY .......cocuiuiiiiiiiiii i 2337
Esmail Eltahan, Kamy Sepehrnoori, Faruk Omer Alpak

Machine-Learning Workflow for Fracture Geometry Characterization Using High-Resolution
Distributed Strain Sensing During Well Production.............ccocviiiiiiniiiiiiecee s 2362
Wei Ma, Kan Wu, Ge Jin

PRODUCTION SURVEILLANCE

Easy Deployed Distributed Acoustic Sensing System for Leakage Detection in Gas Pipelines .................... 2375
M. K. Benabid, A. Garcia-Ceballos, G. Jin, Y. Fan

Evaluation of Acoustic Sand Monitors in Multiphase Flow Production for Small Sand Particle
STZES . cveere ettt R R R R R Rt r et r s 2389
Asad Nadeem, Mubashir Hasan, Ronald E. Vieira, Siamack A. Shirazi

Advanced Multi-Lateral Monitoring Using Intelligent Inflow Tracers with Production Log
Comparison in a Carbonate RESEIVOIT..........cuiiiiiieiiiiiie e 2402
H. Alshaer, M. Almansouri, M. Al-Harbi, E. Leung, M. Alghamdi, L. Al Haji, O. Huseby

Distributed Acoustic Sensing of Passive and Active Inflow Control Technology and Quantification

of Flow Rates for Reservoir SUrveillance..........cccveiiuiee it e e et 2415
B. Schaeffer, M. Grubert, S. Jugdaw, C. Allen, G. Corona Cortes, M. Jaaskelainen, R. Satti, A.
Ellmauthaler, J. Maida, P. McPhail, G. Wilson

Downhole Pressure Wireless Monitoring via Electromagnetic Waves Transmission in Oil Well

PrOQUCTION ..ot 2427
Haitao Yang, Hongjun Lu, Dajian Li, Yahui Wang, Gang Zheng, Qingming Gan, Guanghui
Rong, Zijian Hu

Novel Advances in Under-Balanced Coiled Tubing Mechanical Descaling Operations Using Fiber

Optic Real-Time TeICIMEIIY .....coveiiiiiiiiieiie et nre e nn e ane e nne e 2441
S. Y Alaskar, A. S. Waheed, O. H. Aljehairan, A. A. Azly, M. Alyami, W. Tapia, M. A. Naveed,
Ali Alsulays

Integrated Framework for Proactive Sand Management: Leveraging Offset Well Data, Formation
Stability Assessment, and Predictive Sand Transport SImulation ...........c.cceveveviiiiienienieneee e 2453
Nghia Tri Vo, Hong Viet Nguyen, Chi Van Luong



CCUS - UNLOCKING THE POTENTIAL OF A DECARBONIZED FUTURE

Quantification of the Effect of CO2 Storage on CO2-Brine Relative Permeability in Sandstone
Reservoirs: An Experimental and Machine Learning Study.........ccccoeiiriiiiiiiiiieieeie e
Musa E. M Ahmed, Deniz M. Paker, Abdulrahman Abdulwarith, Birol Dindoruk, Stephen
Drylie, Sandarbh Gautam

Improving Saline Aquifer Caprock Integrity in CO2 Geosequestration Using Waste Plastics.............ccoceeee.
Hsieh Chen, S. Sherry Zhu

Enhancing Cement Integrity in CO2 Sequestration Wells - Advanced Strategies and Implications
for Environmental Regulatory Standards ...
M. Meng, L. Zhou, S. Baldino, Y. Liu, M. Mehana, B. Chen, L. Frash, J. William Carey

Energy-Efficient Amine Regeneration for Absorption-Based Carbon Capture: Kinetic Studies for
CO2 MINETALIZATION ...ttt sttt ettt h et e ke e be et e e ae e she e ehe e bt e n bt esbeeh b e sh e e eb e e nbe e nbeebesnneeneenaeenes
C. V. Oeiyono, R. Ratnakar, K. K. Mohanty

Improving Injectivity of CO2 in Saline Aquifers Through Chemical Additives .........ccocvvvvieiiiieiiiinicnenns
G. S. Penny, S. M Bhagwat, C. E. Shuchart, V. P. Gupta

Accelerated Carbon Capture and Storage via Mineral Carbonation: A Laboratory-Scale

INIVESEIZALION ...ttt b bbbt e Rt R e bR et R Rt Rt R b e nn e ne R nne s
Leila Karabayanova, Murad Hajiyev, Mariam Isabel Hernandez Madero, Blake Edward
Sutherland, James Bradley Harris, Ibrahim Qureshi, Berna Hascakir

Insights into the Impacts of Heterogeneity and Capillary Pressure in CO2 Storage in Depleted Gas
Reservoirs with a Focus on Water Backflow and Hydrate FOrmation............ccocevevinininininieiee s
B. R. B. Fernandes, M. Delshad, V. Indina, R. Farajzadeh, M. V. B. Machado, K. Sepehrnoori

Physiochemical and Mechanical Aspects of CO2 Storage in Deep Saline Aquifers: An
EXPErimMeEntal STUAY .....cveiviiiiiriiiii e ne
Musa E. M. Ahmed, Deniz M. Paker, Birol Dindoruk, Stephen Drylie

FACILITY SAFETY ENHANCEMENT WITH Al & INSTRUMENTATION

Pressure Safety Valve Sizing for Fire Case Validation by Dynamic Modelling ............cccoovvvinieniieniniennens
N. Kazankapov, R. Mukhanzhanova

Al-Driven Optimization of Refinery Configurations: A Novel Approach to Predicting Production

OULPULS AN CAPACILIES .....veviriieiiieiiee et r bbb e sn e sn e b ere s
Minas Poyil Valliyatt, Sarafudheen M. Tharayil, Abdulilah A. Razhi, Shougq AlQarni, Leen
AlThubaiti

Field Application Design for a Novel Motorized Submersible PUmp ..........cccccooveviiiniiiiiiiiiccce
C. E. Ejim, H. M. Banjar, A. M. Al-Sarkhi

PRODUCTION WELL TESTING

Unlocking Well Start-Up Uncertainties with Transient Well Flow Modeling .........cccocoooiiiniinieniiiicniennns
A. Descousse, C. G. Quintero, H. Veiga, J. Hastings, A. Kilic, L. F. Babayeva

Best Practices of Inline Tests and Deliverability Assessment in the Canadian Low Permeability
Duvernay for Improved Design of Completion and Characterization of the Reservoir .........cccoceeeeeviniennnne
C. Virues, A. Robertson



Flow Back Optimization in Deep Water in Presence of Solids - Contingency Management and
FIaring ADAEIMENT ....cc.veiiiiiiiiiiiti ettt sb e bt r e e s b e e st st e e s b e e nbeenbe e ee e e e eaeeeneenne e neennennrenree s 2676
B. C. Theuveny, K. Rashid, L. Kotlyar, D. Gemmel, G. Hay, W. Bailey, D. Ling, K. Mei

Unconventional Field Testing with Clamp-on Multiphase Flowmeter............cccccoovvininiiiniicicnie, 2691
Michael Black, Carsten Heinks, Ron Cramer

Unveiling the Imprecision in Well Test Data: A Guide to Improve Accuracy of Water Cut
Y (S R S 04 1<) LA TP T T PO UP PR PPPRUPRP 2706
Muhammad Amin Rois

Three-Phase Flowback Rate Transient Analysis of Shale Gas RESEIVOIrs ........ccccceoeririniiiniiiicii e 2714
Chia-Hsin Yang, Hamid Emami-Meybodi, Fengyuan Zhang, Amin Kordestany

Optimization of Gas Injection Well Productivity Through Integration of Modified Isochronal Test

Including the Impact of Phase Behaviour: A Case Study on Coiled-Tubing Gas Lift for Al-Jurf

L0 o 1oy (= O 11 1 33 =] 1 T SOUROPI 2737
Mohamed Ammar, Abdulrahman Abdulwarith, Ahmed Kareb, Deniz M. Paker, Birol Dindoruk,
Walid Ablil, Mondr Altownisi, Emad Abid

RESERVOIR SIMULATION & MODELING

Fast History Matching with a Customized Physics-Based Data-Driven Flow Network Model
GPSNet: Application to a Giant Deep-Water Gas Field ..........cccocviiiiiiiniiiie e 2753
X. Guan, Z. Wang, G. Ren, M. Hui, D. Kazanov, X. -H. Wen

Modeling of Chemical Tracer Transport Through a Reduced-Dimension Solution for Analysis of
SINGIE-WEIL TTACET TESES ... vevevierieeiie ittt bbbt e bbbt b e st e e e e nne e ene e e 2773
Moises Velasco-Lozano, Matthew T. Balhoff

Life-Cycle Reservoir Production Optimization Using Heuristic Schemes Implemented in
Numerical Simulators for Handling Nonlinear State CONStraints...........cuoveveeerreneninenesiseeeee e 2786
Omer Lutfu Toktas, Quang Minh Nguyen, Mustafa Onur

A Scalable Parallel Compositional CO2 Geological Storage SImulator...........ccoceieeriiieiiiinienienieeeenene 2802
Chaojie Di, Yizheng Wei, Kun Wang, Lihua Shen, Zhengian Xue, Zhangxin Chen

EOS-Based Compositional Simulation Models for Liquid-Rich Gas Condensate Reservoirs in the

B w e T Vol S F T3 ) o VOO OROTPR 2817
Hui Deng, Huade Yang, Xueying Xie, Qin Ji, Andrew Haines, Callie Porter, Timothy Brown,
James Cassanelli, Vivek Muralidharan

Advancing Proxy Modeling in Reservoir Simulation: A Multi-Step Embed to Control Approach................. 2829
Jungang Chen, Eduardo Gidlin, John Killough

Simulation and Prediction of CO2 Injection Characteristics in Carbonate Gas ReServoirs ............cccveeeruennee. 2840
Yize Huang, Xizhe Li, Derek Elsworth, Xiaohua Liu, Pengliang Yu, Chao Qian

FLUIDS, ADDITIVES AND MATERIALS

Fracture Conductivity with Application of 3D Printing Technology..........c.ccocvvvveiinininiiineicece e 2861
V. A. White, J. Colina Arias, Ding Zhu, A. D. Hill

Development and Evaluation of an Alternative Fluid for Offshore Fracturing of Moderate to High
Permeability FOTMAtIONS .......ccviiiiiiiiiiiei et sr s 2876
S. Vitthal, R. Van Zanten, J. Malbrough, A. Tallin, M. A. Reynolds, J. Dawson, K. Hoeman



A Low Cost Microproppant for Flattening Production Declines Using an Industrial Byproduct................... 2906
Robert Barba, James Crenshaw, Curtis Wilie

Laboratory Validation of Microannulus Repair Using Nanosealant Technology: Pre- and
Posttreatment Logging and Permeability Characterization .............cccoceveiiiiiinieiiininene s 2914
S. Kragset, A. Govil, K. Beltran-Jiménez, B. Jain, D. Gardner, E. P. Ford, A. Taheri

Experimental Investigation of How Supercritical CO2 Changes the Chemistry and Microstructure
o) A 0311157 1P OO USSR ROPOP 2926
Y Liu, K. Hu, E. Kuru, H. Li, Z. Lin, S. Iremonger, G. DeBruijn

Advanced Downhole Flow Detection through Acoustic and Temperature Sensing in Combination
with Geochemical Testing; A holiStic APPrOACH........c.oiiiiiiiiiic s 2954
Qassim Hashim, Waleed Khnaifir, Mohammad Rowaie, Alexey Malyazin

A New Acid for Extending the Lifetime of Wireline Cables with Spearhead Applications ............cc.ccoevvnne. 2971
A. I Rabie, R. Prabhu, J. D. Benavides, C. Daeffler

VOLUME 5

Calcium Carbonate Risk Index Assessment for Smart Completion Systems Employing

Thermodynamic and Kinetic Precipitation Rates ...........ccoviiiiiiiiiiiiirresceee e 2987
T. M. Neubauer, V. G. Poletto, M. E. Mazuroski, F. C. De Lai, S. L. M. Junqueira, B. B.
Castro, A. L. Martins

A CLOSE LOOK AT WELL INTEGRITY AND BARRIERS TECHNOLOGY

Long Term Annular Sealing of CO2 Injection and Storage Wells Using Shale Barriers..........c.cccoovevvriennns 3004
E.van Oort, A. Lucas, J. Kverneland, R. Godoy, H. Reitan, M. Aldin, A. Thombare

CCUS Well Integrity Success Using Fit-for-Purpose Cement DEeSigNS ........cccvevvieiiirieririeeieenieeiee e 3020
J. M. Shine, A. W. Sowailem, Z. Bechah, U. K. Qasmi

Development of BOP API Flange Capacity Using Simulation Approach ..........ccccceviiniiiniiiiiiiniicieie, 3031
Wangming Lu, Sriram Loganathan, Yanez Singh, John Corkhill

Control Line-Less Casing Valve Installations and Reduction of Drilling Operations Risks in

Challenging Well ENVITONIMENES ........cviitiiiiiriiiiiieieie ettt sresn et sne st e e nnesnennesneas 3044
R. Poloni, S. Spagnolo, L. Napoleone, D. Santoro, A. Abdelaziz, G. Cavagnero, G. Leo, S.
Racca, A. Brienza, V. Gibilterra, A. Dakhno, M. Maestrami, N. Poletti, W. Beskri, E. Congia,
A. Uslenghi, M. M. Ulhaque, T. A. Sheikh

A Systematic Approach to Interpreting Cement Bond Logs.........c.ccceviiiiiiiiiiiciiiicee e 3056
K. L. Harris, J. M. Shine

Characterization of Cement’s Temporal Mechanical Properties Under Simulated Downhole
(070416 1 o) OSSR 3067
M. Meng, L. Frash, J. W. Carey, W. Li

LEARNING AND HYBRID MODELING APPROACHES FOR OPERATIONAL
EXCELLENCE

Determination of Dispersion Coefficient of Solvent in Heavy Oil/Bitumen Under Reservoir
LO0) 1T D13 e} s TP PO PP TP TP PR PRO PP 3075
Wenyu Zhao, Shikai Yang, Daoyong Yang



A Field Application of Machine Learning for Sonic Log Prediction and In-Situ Stress Estimation in
Natural Buttes, Uinta Basin, ULAh ..........c.iiiiiiiiiiii it snbbrrr e s sabbbas e s e s s s s sasabaees 3097
Changjae Kim, Adrian Morales, Darin Oberg, Brooks Black

A Novel Approach for Gas Delivery Optimization of a Complex Pipeline Network System Using
Hybrid Physics—Machine Learning Modeling...........cccccvuiriiiiiiiiiiiiiii e 3114
Ahmed Fadhl, Serdar Atmaca, Cathy Zhang, Kyle Mooney

Real Time Application of Deep Learning Based Flare Smoke Detection..........coceeveereiieieenieniieniieiesiesiens 3131
Kratika Gupta, Purba Chatterjee, Xianzhong John Chen, Jitendra Kadam

Enhancing Real-Time Drilling Efficiency: Mechanism of ROP Prediction Models and Novel
Optimization Strategies in Chinese OTlfIClAS .......c.ovviiiiiiiiieeiiee e see e 3138
X Z. Song, R. Zhang, Z. P. Zhu, Y. Wu, Z. Y. Pang, G. S. Li, C. K. Zhang

Novel ML Modeling Approach for Fatigue Failure of Hydrogen-Transporting Pipelines ..............cc.ccvvnnenne. 3152
Nayem Ahmed, Ramadan Ahmed, Catalin Teodoriu, Michael Gyaabeng

Automated Well and Reservoir Management Using Hybrid Physics and Data-Driven Models - Case

Azreen Mustafa, Meher Ravuri, Lianne Heah, Dryonis Pertuso Rodriguez, Varad Sabharwal,
Prithvi Singh Chauhan, Sathish Sankaran

Towards Robust and Automated Contamination Estimation During Downhole Fluid Sampling................... 3197

M. Berkane, M. Kristensen, A. M. Ali, F. Albuainain

PETROLEUM RESERVES MANAGEMENT: PERFORMANCE, DEVELOPMENT AND
OPTIMIZATION

Haynesville Shale: 16-Year Review of Activity and Well Performance............ccooevenininininiinenenencnens 3213
Fabian Vera, Kurt Mire PE.

Economic Analysis of Lithium and Salts Recoveries from Bakken Formation..........cccccoovvinicneninicnnns 3233
Md Jakaria, Kegang Ling, Dongmei Wang, Josh Crowell, Danzhu Zheng

Techno-Economic Analysis of CO2 Storage in Depleted Oil and Gas Reservoirs, Saline Aquifers,
AN EOR ..ot e 3252
Khaled Enab, Kassem Alokla, Ayman Samak, Thomas Elizondo, nanatwumowusu peprah

PUD Reserves Converted in Practice: Impact of the SEC’s Final Rule ..........ccccooiviiiiiiiiiiie, 3270
S. M. Sprague, W. J. Lee

Assessing Flow Potential Risk in Shallow Zones...........cccvviiiiiiiiiiiiiiic s 3292
R. Piazza, P. Netto, A. P. Grell, L. Fernandes, G. Schuck

Implementation of Petroleum Industry Act 2021 - A Pathway for Economic Prosperity and
Sustainable Development N NIZETIA ........uiviiiiiiiie i sr e 3307
O. K. Nwankwo, A. U. Ringim

Scaling the Parent-Child Type Well Construction for Identifying Refracturing Candidate: A
Perspective from Reserves BOOKING .........ccciiiiiiiiiiiiiii e 3317
Junping Liu, Yuewei Pan, Jing Zheng, Junlei Wang, Ran Bi



DATA SCIENCE AUGMENTED SOLUTIONS IN CARBON CAPTURE & STORAGE,
HYDROGEN STORAGE AND CO2 EOR

The U-Net Enhanced Graph Neural Network for Multiphase Flow Prediction: An Implication to
Geological Carbon SEQUESIIALION ......c.viverriiririeiiieiiei ettt sb e e e e n b b e b e e e e b e nnennenreaneas
Zeeshan Tariq, Hussein Hoteit, Shuyu Sun, Moataz Abualsaud, Xupeng He, Muhammad
AlMajid, Bicheng Yan

Optimizing Hydrogen Storage in the Subsurface Using a Reservoir-Simulation-Based and Deep-
Learning-Accelerated Optimization Method ..........cccviiiiiiiiiieie e
Esmail Eltahan, Deema J. Albadan, Mojdeh Delshad, Kamy Sepehrnoori, Faruk Omer Alpak

Physics Informed Machine Learning for Reservoir Connectivity Identification and Production
Forecastingfor CO2-EOR .........ooiiiiiiieeie e r e n e nn e ne e e nnee s
Masahiro Nagao, Akhil Datta-Gupta

Prediction of Minimum Miscibility Pressure Between CO2 and Crude Oil by Integrating Improved

Grey Wolf Optimization into SVM AIZOTIthIM ........ccoiiiiiiiiiiiii
Youwei He, Guoging Zhao, Yong Tang, Zhenhua Rui, Jiazheng Qin, Wei Yu, Shirish Patil,
Kamy Sepehrnoori

Physics Augmented Machine Learning Models for Determining Gas Solubility in Formation Brines
for CCS and Gas Processing ApPliCAtiONS..........cucviiiiiiiiiiiiiiieieie e e
R. R. Ratnakar, V. Chaubey, S. S. Gupta, J. Hackbarth, Z. Rui, B. Dindoruk

Exploring Sparsity-Promoting Dynamic Mode Decomposition for Data-Driven Reduced Order
Modeling of Geological CO2 StOTAZE .........ciiiriiiiiiiiiiii e e s
Omeke James, Kassem Alokla, Dimitrios Voulanas, Rita Okoroafor

ROCK AND FLUID PROPERTIES AND THEIR INTERACTIONS

Quantifying Permeability Changes Due to Gas Hydrate Formation in Undersaturated Oil Sandstone
Reservoirs: A Numerical Reservoir Simulation Study ...
D. Rathmaier, L. E. Zerpa

The Effects of Compositional Uncertainties on Phase Behavior Calculations ............cocceveeieeieiieicieseenennn
M. H. Nielsen, E. C. Wanat, C. H. Whitson

Wettability Quantification in Organic-Rich Mudrocks by Water Adsorption Isotherms ............cccccceevrennenne.
L. S. Araujo, Z. Heidari

Forward Modeling the Formation of Viscous Oils and Tar Mats Over Geologic Time via History-
Matching Of ReSEIVOIT CRATZE .....ccuviiiiiiiiiriieiieie et b bbb sne e ane s
Tarek S. Mohamed, Morten Kristensen, Carlos Torres-Verdin, Yucel Akkutlu, Oliver C. Mullins

Comprehensive Experimental and Simulation Studies on Capillary Pressure in Unconventional
Production and CO2 SeqUESIIALION. .........eiviiririeiiieieeiete sttt sbe ettt sb et srear bt b e e e e enenneanenbeaneas
S. S. Neshat, J. T. Greene, K. E. Newsham, X. Xie, J. F. Keating

Capillary Dynamics of Nanoconfined Water and CO2 Induced by Time-Dependent Wettability
AETALION ...t
Ziqing Pan, Kaiqiang Zhang

Sonic Velocity Based Experimental and Modeling Approach to Determine Fluid Properties of
Greenhouse GAaSses AN MIXEUIES ....ecvviriieiiieiiesriereei et se et sse e sb e r e b e e e s s b e e sr e e nbeenreeneanneaneenne e
R. R. Ratnakar, J. Hackbarth, B. Bhaskar, B. Dindoruk



Binary Gas Transport with Multilayer Adsorption in Nanoporous Media............cccovnenininieiieieninne e, 3565
Kawthar A. Babatunde, Hamid Emami-Meybodi

ADVANCEMENTS IN CARBON DIOXIDE UTILIZATION AND STORAGES

Reuse of Existing CO2 Pipeline and Pipeline Rights-Of-Way for Large-Scale CCS Deployments............... 3597
Z. Ma, B. Chen, R. J. Pawar

Top-Of-Line Corrosion in Legacy and Abandoned Wells for CCS Applications ..........cccevuevvereereerveresneennns 3611
S. S. Gupta, R. Puthenkalathil, R. R. Ratnakar

Minimizing Greenhouse Gas Footprint of Enhanced Oil Recovery Operations Through Optimizing
Injected FIuid COMPOSIEION .....eviiiieiieeiiesie stttk b et b bbb e e e nennenne b eneas 3622
O. A. Olofinnika, A. Selveindran, E. R. Okoroafor

Impact of Residual Fluid Composition and Injected Gas Purity on the Storage Capacity of the
Depleted Shale Oil Reservoirs in the Presence of Diffusion and Sorption..........cccoceevviiiiiinienienieencniennens 3638
Khaled Enab, Zhicheng W. Wang

Assessment of Protentional Underground Carbon Dioxide Storage in Post Heavy Oil Eor Phase
Through Steam, Solvent, or Hybrid Injection: A Field Case Study ........cccooviieiiiiiinineie e 3650
Maojie Chai, Hossein Nourozieh, Zhangxing Chen, Min Yang, Andres Hernandez

Material Selection, Compound Development Criteria and Elastomer Grade Optimization of Packer
Element in CCUS Storage Well........ccvoiiiiiiiiiciee e 3664
S. Meng, J. X. Ren, P. Cheng, J. Y. Li, C.Y. Qi

HYDROGEN - POWERING THE CLEAN ENERGY SHIFT - A TECHNICAL DEEP DIVE

Enhanced Hydrogen Generation from Olivine Sand ...........ccocviiiiiiiiiiiiicc s 3679
B. Vega, CM. Ross, T. Kim, L. Frouté, A. Kovscek

Thermo-Catalytic Decomposition of Methane to Produce Low-Carbon Hydrogen and Solid Carbon........... 3689
M. A. Ishak, I. C. H. Chai, Y. H. Chan, K. E. Nikulainen, J. Laukka, H. S. Hazri

Energy Efficiency, Techno-Economic Viability, and Life Cycle Assessment of In-Situ Hydrogen
Production from Natural Gas Reservoirs Using Electromagnetic Heating.............ccccoovvviiinieiieiinincneiene, 3697
Keju Yan, Vincenzo Cappello, Kwang Hoon Baek, Pingping Sun, Qingwang Yuan

Development of a Geological Hydrogen Storage Simulator For Cyclic Injection and Withdrawal
Processes: Coupled Flow and Geomechanics With Capillary HySteresis........coovvvvieiierinienininieiieieeieiennns 3711
P. Sarkar, J. Kim

A New Simplified Kinetic Model for Hydrogen Generation During In-Situ Combustion
Gasification Of HEAVY Oll........ccciiiiiiiiiiiiiineee e e ene s 3725
Mohamed Amine Ifticene, Yunan Li, Ping Song, Qingwang Yuan

VOLUME 6

Evaluating Carbonate Reservoir Rocks for Underground Hydrogen Storage: A Comprehensive
LabOTatory APPIOACH . .....c.viiiitiitiiiieitet ettt e bbbt b e bbbt bt n b ene s 3741
H Galvis-Silva, E. R Okoroafor

Development and Application of HUST: A Hydrogen Underground Storage Screening and Ranking
Tool Incorporating Operational Considerations, Geochemical and Microbial Reactions.............c.ccocoevvrenine 3750
L. K. Sekar, E. R. Okoroafor



Hydrogen Mixing Dynamics in Depleted Gas RESEIVOIrS.........cuvviiiviiiiiiiiiiiicice s 3763
Dexuan Li, Hamid Emami-Meybodi

Measuring Hydrogen Permeability of Salt Rock for Applications in Energy Storage...........cccccevveviiininnene. 3782
Lin Yuan, Adel Najafimarghmaleki, Hassan Dehghanpour

ADVANCED MACHINE LEARNING TECHNIQUES FOR PRODUCTION OPTIMIZATION

Gas Flow Rate Estimation with Artificial Intelligence: Bridging Reality Through Computer Vision
ANd MacChing LEAIMING .......ccoiiiiiieiieiiiese st bbbt b et e e se e b e bbb e e e e nnennenreane s 3794
V. Santhalingam, A. Abinader, V. Vesselinov, D. Krishna

Gas Lift Anomaly Detection in Unconventional Fields Using Expert System Techniques............cc.ccoevrenene 3803
A. Zejli, A. Shrestha, B. Cormier

A Hybrid Tabular-Spatial-Temporal Model with 3D Geo-Model for Production Prediction in Shale
GAS FOIMALIONS . ....ciuiiiiiiiic i e e 3818
Muming Wang, Hai Wang, Shengnan Chen, Gang Hui

ESP Wells Dynamic Survival Analysis and Lifespan Prediction Using Machine Learning
W £ 11100 TSP TIPS PSPPI 3835
Guoging. Han, Xin. Lu, He. Zhang, Xianfu. Sui, Biao. Wang, Kegang. Ling

Two-Step Process to Quantify Effects of Geological and Completion Parameters on
Unconventional Well Performance..........cccoviiiiiiiiiiiii s 3855
M. Kelkar, A. Itteyra

Graph-Level Feature Embedding with Spatial- Temporal GCN Method for Interconnected Well
Production FOTECASTING .........iiviiiiirieiieie ettt e sn e e e e ene e nn e ne e nenn e nnne s 3874
Ziming Xu, Juliana Y. Leung

Advancements in Production Optimization through an Innovative Hybrid Data-Physics
ATCRIEECTUIE ..ttt ettt ettt etttk eeh e e b e e bt e s bt eh b e e b e e s b e e s b e e eb e et e e mb e eaeeehtenbe e bt enbeasbennnens 3897
Raya Matoorian, Mohammadreza Malaieri, Roman Shor, Roberto Aguilera

A Comparative Analysis of Completion and Reservoir Data to Decipher Productivity Drivers in

North American Tight and Shale PIays..........cccccoiiiiiiiiiiii s 3919
V. Indina, H. Singh, Y. Liu, Y. Gu, H. Song, C. Li, D. Leslie Zhang, F. Kong, P. Cheng, Z. Li,
W. Li

ConGANergy: A Framework for Engineering Data Augmentation with Application to Solid Particle
ETOSION ..ttt e 3951
Jun Zhang, Yijie Li, Weiping Pei, Siamack Shirazi

FLOW ASSURANCE & RISK MITIGATION

Production Optimization through Operate by Priority: The Development and Deployment of
Downtime Advisory System to Permian WellS..........ccccoviiiiiiiiiiiiiii s 3968
Yan Wang, Joshua E. Kaus, Emmanouil Karantinos, Tuan Thanh Phi, David Gast

Resolving a Flow Assurance Issue at Offshore Field: A Successful Novel Technology Deployment............ 3979
L. Hendraningrat, M. A. Rodzali, N. A. Ramly, L. Riyanto

Modeling of Multiphase Flow In Gas-Condensate Wells Under High Gas-Liquid Ratio Conditions
ANA FIeld APPIICALION ....vivviiiitiiiiii ettt e bbbttt e e e nn e ne e ene s 3991
Jiajun Hong, Zhihua Wang, Cong Wang, Jiuxiang Zhang, Xiangdong Qi, Kegang Ling



Increasing Recovery and Lowering CO2 Intensity Through Use of Autonomous Inflow Control — A

Case Study from the Norwegian Continental Shelf...........c.ccooiiiiiiiiii e 4021
Martin Halvorsen, Ingvild Berg Martiniussen, Knut Arild Nilsen, Margrete Hdnes, Filippo
Panini, Lene Amundsen, Geir Elseth

A New Approach Towards Flow Diagnostic in High-Rate Gas WellS.............ccooeviniinniniice, 4042
J. D. Marin, A. Castro Chacon, O. Almeyda, L. Lopez, J. E. Quintana, J. W. Gonzalez, A. J.
Linares, J. Perez, V. Schoepf, L. Abbassi

Initial Start-Up of India's First Deepwater Oil Field - Addressing Flow Assurance Challenges with
INNOVALIVE SEEALEEIES ....viuveviiriiieiiieteee ettt r bbb e e se e b e bbb e e e sn e nenreene s 4056
Adnan Z. Ansari, S. Bandaru, P. R Rathod, R. Nischal

STATE OF THE ART COMPLETIONS

Characterizing Acoustic-Based Reservoir Injectivity Monitoring with Perforation Laboratory

TESTITIEZ .ttt E R R R R R R R Rt R R R R e r e reere s 4077
Joseph H. Y. Ma, Glenn Wilson, Rory Dehart, Jacob McGregor, Brenden Grove, Darren
Barlow, Mikko Jaaskelainen

World's Largest Non-Traditional Packer with Extreme Annulus Sealability...........c.ccooviviiniviiiiiniiiie, 4082
Z. Al Marhoon, A. Alsharaawi, A. Atiyah, P. Carragher, M. Nasser, J. Dearmon

An Invention of Special Liner Completion Technology with Deeper Stimulation Capabilities for

Tight Carbonate Reservoir Productivity and Injectivity Enhancement .............ccooceoeriniiniiiniincnenenenenns 4094
Subba Ramarao R. V., Shamma Alshehhi, Abdulaziz Ali Alhebsi, Kristian Mogensen, Wissam
Chehabi, Sameer Punnapala, Sami Al Jasmi, Muhammad Zubair, Ernesto Lenin Barragan
Chang, Ratnakar Reddy

Cyclic Pressure Response of Deformed Casing after Discrete Geomechanically-Driven Shear
Displacement in Multi-Fractured Horizontal WellS...........c.cooviiiiiiniiiiic s 4103
D. Dall’Acqua, V. Y. B. Yung, K. M. Admiraal

Validation of the First Industrial High-Power Laser Perforation Deployment ............ccocvviviviieienencnennene, 4126
Sameeh 1. Batarseh, Damian P. San Roman Alerigi, Scott Marshall, Shaker BuHassan

The Future is Wireless Control & MONItOTING .........ccuiiviiiiiriiieieiesie et sneas 4135
J. Abbott, K. Forrest

WELLBORE PLACEMENT & DOWNHOLE MEASUREMENT TECHNOLOGIES

Active Magnetic Ranging from Bottom Hole Assembly: Tool Performance ..........cc.ccooovvviniinicnieninicnnns 4149
J. D. Ytrehus, K. Husby, A. Saasen, M. Hjelstuen, T. J. Eriksen

Managing Well Collision Risk by Disruptive Ranging Technology Without Impacting Rig Time ................ 4157
M. ElGizawy, R. Rakhmangulov, W. Allen, J. E. Sanders, A. C. Arroyo, T. Q. Nunes, F. C.
Prats, R. Lowdon

MWD and Gyro Survey Tool Quality Management SYSTEIM ..........ccueviiiiiiiiiiieienise e 4168
K. A. Noy, M. S. Elshabrawy, J. J. Bezemer, R. S. Appelboom, A. M. A. Albloushi, M. F. Al-
Ajmi, Y. A. Hassan, S. A. AlI-Ajmi

Enhancing Extremely High Resistivity Inversion through Electromagnetic Propagation Resistivity
IMBASUTCIMEIES. ...t bbb bbb bbb s b e s b e s b e s b e b s ba s b e s b e e b e s b b e she e 4193
Dagang Wu, Hus-Hsiang Wu, Clint Lozinsky, Michael Bittar, David Lopez, Henry Lara,
Giuseppe Ferla, Jaime Morales Rojas, Carolina Gelvez



Investigating Dielectric Property from LWD Propagation Measurements a Modeling Study..............ccocene. 4204
J. Zhang, S. Ma, S. Al-Ofi

Autonomous Enhanced Wellbore Directional COontrol ..........cccvviiiiiiiiiiiiiiiiiie it ssabrrae s 4215
A. Armani, V. K. Wibowo, D. A. Wicaksana, N. Maw, N. Panwar, M. Kereshanan, M. A.
Mokhti, S. Zurhan, M. A. Murad

Estimating Likelihood of Directional Drilling Success Through a Practical Application of
Projection Uncertainty MOdEIS.........cocviriiiiiiiiiiiicieiie e s 4224
M. Willerth, A. McGregor, D. Cook, P. Landrio

UNCONVENTIONAL RESERVOIRS

Multiscale Non-Equilibrium Compositional Modeling of Cyclic Gas Injection in Shale Reservoirs ............ 4244
Ming Ma, Hamid Emami-Meybodi

Practical Applications of Space-Time Fractional-Diffusion in Naturally Fractured Reservoirs..................... 4261
Chih Chen, Wei-Chun Chu, Leonardo Bermudez

Modeling and Analysis of Pressure- and Rate-Transient Behavior of Interfering Horizontal Wells in
Multi-Layer Unconventional RESEIVOILS ........ciiuiiiiiiiiiiiiiiiisieesiees e 4278
M. Makhatova, E. Ozkan

Production Decline Analysis of Horizontal Shale Wells in Presence of Stress-Controlled Flow Rates ......... 4310
Austin W. Wheeler, Ivan C. Aldana-Gallego, 1. Yucel Akkutlu

Field Study of the Condensate Banking Effect in an Unconventional Gas Condensate Reservoir

with Hydraulically Fractured WellS...........ccoiuiiiiiiiiiiie ettt 4327
Jichao Yin, Han Jake Li, Cyd Marie Ruidiaz-Santiago, Huy Nguyen, Peter Senior, Osama
Raba, Soodabeh Esmaili, Xueying Xie, Shunhua Liu

Phase Behavior of Hydrocarbons in Shale Nanomatrix-Fracture System: Experiment and
STMULATION 1.ttt ettt bttt e eh e bt e b e e s bt e h b e e bt e eb e e sh e e eE e e bt e ae e eh b e bt ekt e mb e e s bessbesbeesbeenbeennas 4342
Xiaohu Dong, Zhan Xiao, Ziyang Guo, Huiqing Liu, Xiaocong Lyu, Zhangxin Chen

A Producer-Based Capacitance Resistance Model (CRM) to Characterize Oil Reservoirs with
Natural Water Influx: a Realistic APPlICAtION..........coviiiiiiiiicie e s 4357
B. Koroglu, M. Onur, Y. Li, F. O. Alpak

Nonlinearly Constrained Life-Cycle Production Optimization Under Geological Uncertainty: A
REALIStIC APPLICALION ...viiiiiiiie it bbb 4373
Omer Lutfu Toktas, Quang Minh Nguyen, Mustafa Onur, Faruk Omer Alpak

Characterizing Joint Distribution of Uncertainty Parameters and Production Forecasts Using
Gaussian Mixture Model and a Two-Loop Expectation-Maximization Algorithm ...........cccccecveviiinnininnns 4389
Guohua Gao, Hao Lu, Carl Blom

INNOVATIVE APPROACHES IN GREENHOUSE GAS EMISSIONS MEASUREMENT AND
MITIGATION

Hyperspectral Image Segmentation of Methane Plumes Using Large Machine Learning Model.................. 4418
Yuan Zi, Jiefu Chen, Xuqing Wu, Lei Fan, Zhu Han

Transforming Pneumatic Methane Emissions Mitigation While Leveraging IRA Energy Credit.................. 4425
R. Schaefferkoetter, T. Kukkamaa, J. Dismukes



Methane Destruction Removal Efficiency Assessment in US Shale Basins Using UAV-Based
TDLAS MEASUICINENLS ......cviiviiiiiiieiieitiie ittt s b e b e bbb et e e b s r e b b 4439
K. M. Duyst, B. J. Smith

Saudi Arabia Southern Area Oil Operations Achieving 1 Million Metric tonCO2e Emissions
AVOIAANCE ...ttt r et E b e R E e 4455
E. M. Elayoubi, S. Gercek

Novel Optimization of Diesel Fuel and Emissions Across Multinational Oil Rigs Through AI .................... 4463
A. Marzban, D. Grauer, C. Wright, J. Yoon, S. Sarna, M. Salib, M. P. Singh

An Integrated Approach to Zero Emissions Valve ACtUatION ..........c.cceviriiineiieiienesese s 4473
H. Gharib, A. Mitrovic, M. Chin, H. Flesher

The Impact of Survey Frequency on the Accuracy of Measurement Informed Methane Emissions
INVENEOTY oottt 4483
Haojun Xia, Alan Strayer, Arvind P. Ravikumar

VOLUME 7

THE FUTURE IN DRILLING IS FLUIDS

Autonomous Drilling Fluid Management System - Expansion of Fluid Advisory System Across

Multiple FIUId SYStEIMS. ...c.ciiiiiiiriiiiiiie i 4491
F. Abdul Razak, E. Onegova, S. Postovalov, A. Knizhnik, Y. Gilad, V. Valtysson, A. Krishnan,
C. Thompson, R. Ettehadi, J. Brevik

Similitude-Based Technology to Study Wellbore Hydraulics............ccoovviiiiiiiiiiiiiiicee 4500
Amin Mehrabian, Yidi Wu, Pooya Khodaparast

Experimental Investigation on CO2-Sensitive Gel-Type Sealant for Sealing Leaky Carbon

SeqUESLIation WEIIDOTES ......covviuieiieiiiiiisr ettt e e e en e 4507
Ishtiaque Anwar, Meng Meng, J. William Carey, Robert Gilbertson, Amber Zandanel, Nevan
Himmelberg, Weicheng Zhang, Emily Tao, Chelsea Neil, Rajesh Nair

Utilizing Green-Carbon Nanotubes to Improve Drilling Fluids Rheological Properties: An
EXPErimeEntal STUAY .....ccveviiiiiriiiiieie e e 4517
T A. Musa, E. S. Mohamed, S. M. Challiwala, N. O. Elbashir

A Study of Cement Substitution: Demonstrating Suitable Performance Helping to Reduce the CO2
FOOLPTINE ...t h bbb e b e E bbbt n b bt r ettt e nn e r e nr s 4529
J. M. Shine, Y. A. Hassan, 1. Gbemiga

Innovative Redefinition of Well Cementing Utilizing Red Mud............ccooviiiiiiiniiiiieecc e 4540
Ahmed Abdulhamid Mahmoud, Salaheldin Elkatatny

Incorporating Self-Degradable Fibers into High Performance High Strength Particulates to Combat

Losses While Drilling Across Reservoir Section in Extended Reach Well in Middle East Field.................... 4550
Abayomi Bamiduro, Guillaume Peres-Demarthon, Thein Zaw Phyoe, Surya Pallapothu, Paulo
Pauferro, Javid Aghaguluyev

DECISION-MAKING IN OIL AND GAS BUSINESS ADMINISTRATION

Are There Opportunities for Upstream Sector in Peru? A Comprehensive Study of Peruvian Peak
Oil Production with HUBDEIt MOAEL........ccoiiiiiiiieiiceee ettt e e nne e 4559
V. A. Huerta, A. Moran, L. Adriano, E Quintero



Regional Pedagogy: Knowledge Transfer as a Strategic Ally in the Relationship and Development
of the Oil & Gas Industry in Colombia and its Direct Influence Communities.............cereereereeiesieeseeneenn
K. Garcia, G. Gomez, D. Ardila, W. Nuriez

Enhancing Management Insight into Mergers & Acquisitions Using Probabilistic Financial
AATIALY SIS 1.ttt h R R R e R R e ar s
L. Hughson, B. J. Klimley, M. J. Orlando

Blockchain Technology in Energy Storage SYSIEIMS ........ccoiiriiiiiiieiiiiine e
Syed Talha Tirmizi, Aliza Hussain, Syed Imran Ali, Clifford Louis, Syed Rizwan Ul Haq
Tirmizi, Shaine Mohammadali Lalji, Adan Malik, Zeeshan Ahmad Arfeen

GCBD Implementation: Strike a Balance Between Dynamic in Gas Supply and Demand and Late
Life FIeld INVESTMENL .....viiiiiiiieiiie ittt sttt ettt sttt ae e be e bt e s bt e bt e st e e st e sb e e sb e e sbe e nbeeeeenneeneenbe e e
N. B. Izza, S. Idrus, N. Harun, S. Z. Mohammad, M. Usop, Y. W. Teoh

Impact of Energy Transition on the Factors Shaping International Oil and Gas Companies’
COTPOTALE STEALEZY ....uviiiiiiiiiitie it e b e e s e b e s b e b e b e b e b e b e sa e sn e
M. Issah, R. Oppong, O. Papasozomenou, Yaw Frempong Koduah-Sarpong

PRODUCTION ENHANCEMENT & CHEMICAL TREATMENT

Paraffin Production in Eagle Ford: Learning, Applying, and Executing Out of Box Strategies for
Living with This Challenging ISSUE.........c.cuiiriiiiieiiieiisese st snenreaneas
Jesus D. Contreras, Javier R. Vasquez, Trey W. Harton, Prapul Garikipati

Engineered Low Salinity Waterflood in Carbonate Reservoirs: Part-2-Boosting Fluid-Fluid

Interaction and Oil Recovery by Cost Effective AdditiVes..........coveiirininieiinieee e
Hideharu Yonebayashi, Takeshi Hiraiwa, Masaaki Tange, Tatsuya Yamada, Kohei Terajima,
Kohei Yamamoto, Khuloud Tareq Khlaifi, Sami Bahri, Laurien Wichers Hoeth, Robert Stalker,
Gordon Graham

Would Self-Supported Fracture Contribute to the Hydrocarbon Production in Shale Reservoir
Besides Proppant-Supported FIACtUIE ..........ccocviiiiiiiiiiisine e
Y. Sun, G. Li, S. Zeng, J. Wu, J. Liu, M. Xu, C. Dai, B. Bai

Application of Drag Reducer Agents on Multiphase Production FIUids ..........cccccooeviniiiiiniiiiccnccie,
A. Fruteau, N. Lesage, R. Arnault, C. Drouilly

The Advent of a Novel Selective Zonal Isolation with Thermosetting Gels ...........c.ccvivriiiieiniiiiiiienecen
M. H. Sherief, H. J. Abdulal, A. M. Almohsin, M. I. Alabdrabalnabi

EMERGING TRENDS & DECOMMISSIONING IN FACILITY MANAGEMENT

Decommissioning Subsea Tie-Back Pipeline with Engineered Gel System in the Norwegian Sector

pf the North Sea While Main Facility is Still in Production..............ccccoeiiiiiiiieiieciece e
Erika Johana Tovar Trujillo, Kristoffer Jasund, Oddvar Aamodt, Elisabeth Byremo Helleren,
Michael Johnston, Kjetil Lovik, Hege Skjoldal

Unlocking the Potential of Flare Gas Recovery: A Case Study in PDO's Zero-Routine Flaring
INIEIATIVE ..ot e e
Hamood Nasser Al Rashdi, Khalid Hamdan Al Hatmi

60 Years of UUU Fields — Leveraging on Big Industry Technology Applications for Rejuvenating
the Foremost Niger Delta Condensate Gas-Development ASSEL ...........ccovviiriiieiieniiene s
P 1. Osode, A. O. Soro, A. J. Ebufegha, O. A. Aworanti, I. A. Samaila, A. H. Shehu



ADVANCEMENTS IN DRILLING AND FORMATION EVALUATION USING MACHINE
LEARNING AND DATA SCIENCE

Improving Reliability of Seismic Stratigraphy Prediction: Integration of Uncertainty Quantification
in Attention Mechanism Neural NetWOTK ..........ccooriiiiiiii e 4761
C. T Ang, A. H. Elsheikh

Chasing Remaining Potential in Mature East Nile Delta Development Blocks Using Machine
T 4111 T TS OTPRPRTTSTROTRTOPPTOPTURTPRUTROTN 4767
1. Yahia, M. M. Abdelrahman, S. Mohammed, M. Abd EI-Gwad

Reference Synthetic Dataset for Drilling Inventory OptimiZation ..........c.cuvvvveieienineieicneseeeee s 4779
O. E. Abdelaziem, R. M. Khafagy, H. M. Darwish, M. M. Abdelrahman

Predicting Permeability in Real-Time from LWD Resistivity and Gamma Ray Logs ..........ccccccoevinininnnne. 4803
J. H. Norbisrath, V. Sangolt, A. K. Russell

Refined Diffusion Posterior Sampling for Seismic Denoising and Interpolation..........c.ccoovvvvveienincnencne, 4815
Tung Nguyen, Tung Pham, Minh Nguyen, Tuan Nguyen

Use of Machine Learning in Microseismic Monitoring for Thermal Operations in Cold Lake, AB,
L0 1 T:T C: TTTTTTUP TR PSP PR PR PRPRPRPRTON 4829
S. O. Costin, S. Scaini, H. Zhao, T. K. Fink, C. Brisco, J. Feng, D. Yadav, S. Sidhu

Novel Method for Automated Advanced Mud Gas Extraction Efficiency Correction (EEC)
Characterization in Near REal TIME .......cccuiiiiiiiiieiiiesie ettt et sreeseeeae e aneennee e 4845
N. Ritzmann, T. Mueller, S. Erdmann, 1. Says

Deploy Distributed Real-Time Data Pipelines Across Cloud and Edge to Process Rig Data for Easy
Data Fusion and PrOCESSINEG........ciuiveiiiririiitiseii ettt ettt eb bt s e e nnennenreane s 4855
A. Wang, P. Acosta, R. Whitney

OVERCOMING WELL CONSTRUCTION CHALLENGES, CASE HISTORIES

Novel Case History: Managed Pressure Cementing Record Under HT-HP Conditions..........cccocceveenvenienen. 4864
J. M. Shine, A. W. Sowailem, J. G. Villalobos, A. A. Mousa, I. A. Adebiyi

Leveraging the Successful Integration of New Technologies to Solve the Key Drilling Challenge in

the Eastern Amazon Region, Onshore Brazil ............ccoooviiiiiiiiiicice e 4878
H. Quinones, G. Fernandes, L. Harada, G. Arruda, J. Carvalho, L. Chaves, T. Medeiros, H.
Sena, Eneva S.A., A. Schmidt, R. Aguiar, P. Bonilla

Deepwater Open Water Work Drilling OptimizZation...........cooivviieieniiiiiiiiiesceeesese s 4903
C. Lafferty, J. Thomas, A. Rashid, A. Fazal, I. Kudlaev, S. Rawlins

Lessons Learnt and Evolution of Liner While Drilling Technology from a Pilot Project in India.................. 4919
Bagga Pawandeep Singh, Thanvi Srikanth, Holden Kjetil, Pethe Sarang

H. Vigor, S. Estvold, S. Kern, A. Vasvary

Innovative Multilateral Well Construction System: Accelerated Development and Integrated
CAPADIIIEIES ..t vee et bRt R e R Rttt nenreere s 4940
T. Fanchin, J. Molven, M. Falnes, D. Sturdee



CIRCULAR ENERGY STRATEGIES TO MINIMIZE ENVIRONMENTAL FOOTPRINT IN
OIL AND GAS OPERATIONS

Sustainable Solutions for Contaminant Management in Produced Water ............cccocevieiieniniinicniee e, 4954
Nick Nicholas, Andrea Bautista-Gomez

Enhancing Sustainable Oil and Gas Operations: Produced Water Treatment Using Biological
L0 QT 15 o)  H TP T TP U PP TR PP PP 4973
Karan Dinesh Shah, Bryce Conway

Buoyancy-Enhanced Membrane Filtration for Oilfield Produced Water Recycle and Reuse .............c.cc....... 4984
Peter Christou

Results of a Project for the Electrification of Well Testing and Production Equipment in the
ECUAOTIAN ATNAZOM. ....c.civiiiiiriiiiieee bbb e e bbb sr e bbbt e e e nn e renreene s 4998
B. Clerque, A. Gomez, L. Fernandez, J. Soria

A Permian Microgrid Case Study - Keys to Successful Implementations............ccccocevveriiinieieeienincnenene, 5006
A. Dominguez Martinez

Comparative Analysis of Microbiological Testing Technologies Used in the Energy Industry............c.e..... 5013
N. M. Taylor, A. Walker, D. Nicoletti, K. Po, C. Goldsmith, L. M. Gieg, M. Demeter

UNLEASHING A CLEAN ENERGY TRIFECTA: INTEGRATING GEOTHERMAL, CCUS,
AND HYDROGEN FOR A SEAMLESS ENERGY TRANSITION

Quantitative Laboratory Assessment of Caprock Integrity for Geological Carbon and Hydrogen
STOTAZE ...ttt ittt b bbb E e nae s 5031
F Nath, E. Cabezudo, N. G. Romero

Modeling Hydrogen Storage in El Carito-Mulata and Santa Barbara Fields, Eastern Venezuela

Basin: Focus on the Cushion Gas Effect and Identification of Recovery Mechanisms...........ccccccoereninennns 5049
H. Belhaj, F. Rodriguez, A. A. Askarova, C. Bejarano, R. Morales, M. AIDhuhoori, T.V.
Alekhina, D. B. Dorhjie, M. Y. Spivakova, A. R. Mukhametova, A. N. Cheremisin, K. Enab

Integrated Thermo-Hydro-Chemo-Mechanical (THCM) Analysis for Evaluating CO2 Plume
Geothermal System POtENtial ..........c.ooviiiiiiiiiiie e e 5079
Touka Elsayed, Esuru Rita Okoroafor

Assessment of Storage Efficiency Factor of Deep Saline Aquifers Using Early 500 Ktonnes of
Injected CO2 at the AQUISTOTE CCS STE.....iiririiiuieieiiierti sttt r bbb sne b aneas 5092
Shima Vahidinia, Alireza Rangriz Shokri, Rick Chalaturnyk

Bonding Strength at the Cement-Casing Interface in Hydrogen Storage Wells ...........c.ccoovvviiiicnininiinennns 5106
Zhuochen Zhan, Junpeng Wang, Arash Dahi Taleghani, Derek Elsworth

Fostering Storage Integrity in Offshore Geological Hydrogen Storage Sites: Insights from Coupled
Flow and Geomechanical StUdIes...........ccoiiiiiiiiiiiiii e 5116
E. R. Okoroafor

Exploring Feasibility and Optimization of CO2 Sequestration in Depleted Methane Hydrate
RESEIVOITS ...ttt e bbb bbb 5125
Chico Sambo, Ipsita Gupta



GEOMECHANICAL ASPECTS IN RESERVOIR ENGINEERING

Plastic Deformation and Resulting Enhancement in Caprock Failure Limit.........cccccooveniniiniinininienennns

Yidi Wu, Amin Mehrabian, Sheng-Li Chen, Younane Abousleiman

Coupled Formation, Wellbore, and Flowline Simulation to Explain Formation Tester Dual-Packer

CLEANUP. ...ttt r bt s e E b e bR e bt e b e e Rt R b e b bRt s b e e Rt R Rt

A. Gisolf, Y. Chang, M Kristensen, F. Dubost, C. Tao, V. Achourov, S. Ramaswami, T. Pfeiffer

Triaxial Hydraulic-Mechanical-Chemical Coupled Experiments for Hydrocarbon Production in

Unconventional Shale RESEIVOIIS. ......iiii ittt e e e e e e s st bbbt e e e e s s s et bbb e e e s e e s sebbabaeesas

M. Meng, M. Wigand, L. P. Frash, N. J. Welch, W. Li, J. W. Carey

Research on the Influence of Natural Fracture Development on the Deep Shale Gas Well Fracture

Network Construction in SOUtHEIN SICHUAIN ....vvviiiiiiiiiiiiii et s s e e e s s e s b br e e e e s s sesiaeres

Sirui Peng, Jinzhou Zhao, Lan Ren, Ran Lin, Bo Zhou, Jianfa Wu, Yi Song, Cheng Shen

Two-Way Coupled Flow and Geomechanics Simulation with Advanced Dual-Porosity and Dual-

Permeability and Local Grid Refinement for Shale Primary Depletion ............ccccevininiiiiinieniiccnc

Jaewoo An, Daegil Yang, Jianping Chen

Evaluating Fluid Circulation in Enhanced Geothermal Systems at the Forge Site Using Thermo-

Hydro-Mechanical Models and Fiber-Optic Distributed Strain Measurements ............ocevverveerveniensnnnenns

Yuhao Ou, Qianjun Liu, Jinchuan Hu, Zihao Zhao, Mukul Sharma

The Effect of Fluid Content and Effective Stresses on Stick-Slip Friction in Rocks: Implications for

INAUCEA SCISINICIEY .vveuveeurieitieiiesiee ettt et et e re e e e e e e eme e eme e n e n e n e e e nnnenreenrees

Arun Sathyanath, Mukul M. Sharma

Author Index





