SPE Trinidad and Tobago Section
Energy Resources Conference
2020 & 2021

Online
29 June 2020 and 28-30 June 2021

ISBN: 978-1-7138-3208-9



Printed from e-media with permission by:

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

proceedings

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

Copyright© (2021) by Society of Petroleum Engineers
All rights reserved.

Printed with permission by Curran Associates, Inc. (2021)

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

DIGITALIZATION, BIG DATA AND ANALYTICS |

APPLICATION OF ADVANCED DATA ANALYTICS FOR GAS RESERVOIRS AND WELLS

MANAGEMENT ..ottt sttt et ettt s e st e st e a e e et e e e saeesaeeneesneeanens

Ashwin Srinivasan, Gaurav Modi, Rahul Agrawal, Viren Kumar

APPLICATION OF AN INTEGRATED ENSEMBLE-BASED HISTORY MATCHING

APPROACH - AN OFFSHORE FIELD CASE STUDY ....cccooiiiiiiiiiiiiiiiiccece e

Usman Aslam, Luis Hernando Perez Cardenas, Andrey Klimushin

DIGITAL WORKFLOW TO ENHANCE RESERVOIR MANAGEMENT STRATEGIES FOR A
COMPLEX OIL FIELD THROUGH REAL TIME AND ADVANCED ENGINEERING

MONITORING SOLUTION ..ottt ettt ettt st sttt s sbe b bttt enesae st sae b eae s ene

Julieta Alvarez, Oswaldo Espinola, Luis Rodrigo Diaz, Lilith Cruces

MANAGEMENT |

LEADING EDGE FLOW ASSURANCE MANAGEMENT STRATEGY TO OPTIMIZE THE
DESIGN AND OPERATIONS, FOR A DEEPWATER GAS CONDENSATE RESERVOIR,
REDUCING COSTS AND ASSOCIATED RISKS THROUGH INTEGRATED ENGINEERING

AN ALY SIS ettt et ettt et et et e s st a e a et ae et er e

Julio Cesar Villanueva Alonso, Oswaldo Espinola Gonzalez, Julieta Alvarez Martinez

RAISING THE NATIONAL AVERAGE FOR ASSET INTEGRITY MANAGEMENT IN THE

ENERGY SECTOR OF A SMALL ISLAND DEVELOPING STATE .....ccccocooiiiiiiiiiiicceee

Marc Rudder, Amanda Kissoon, Indira Rampaul-Cheddie

DRILLING & COMPLETIONS I

FIELD APPLICATION OF SOFTWARE MODEL AND WELLBORE STRENGTHENING
MATERIALS FOR DRILLING DEPLETED RESERVOIRS AND MECHANICALLY WEAK

FORMATIONS IN GULF OF SUEZ .....coootiitiiirintiteteectestesteste ettt ettt sttt sne e s eae

Youssry Abd EI-Aziz Mohamed, Ragab Saber Ahmed, Ayman Abd El-ghany Al-Zahry, Amr
Ismail Moustafa, Radi Ahmed Elnashar, Ayman Salama Salama, Abdalla Ahmed Ouda,
Ahmed Hamdy Mohamed

REALTIME DRILLING GEOMECHANICS AIDS SAFE DRILLING THROUGH UNSTABLE
SHALES AND CHANNEL SANDS OF WARA FORMATIONS, MINAGISH FIELD, WEST

KIUWALT ettt et et e s st a e e e e s e s aeeaeene e

D. Al Enezi, M. AL Hajeri, S. Gholum, S. Nath, T. Ahmad, Z. Ramadan, S. Osman, A. Ahmed,
N. Al-Hamad, D. Kumar, M. Siam, S. Abdelbaset

UNCONVENTIONAL RESOURCES

PILLAR FRACTURING PRODUCTION ENHANCEMENT RESULTS FOR AN

UNCONVENTIONAL CALCAREOUS SHALE IN ECUADOR .......ccccccceiiiiiiiiiiiiiieniceccecee

Alvaro lzurieta, Alexander Albuja, Andres Brito, Wan Xuepeng, Feng Yuliang, Ivan Solis,
Karina Proafio, Nelson Ramirez



EXPANDING THE ENVELOPE OF FIBER-OPTIC SENSING FOR RESERVOIR
DESCRIPTION AND DYNADMICS ...ttt ettt et e et e e aaeeteessaaeeabaesssaessseeanseeesseesnseesssesanseennns 119
Abdulaziz Al-Qasim, Sharidah Alabduh, Muhannad Alabdullateef, Mutaz Alsubhi

DIGITALIZATION, BIG DATA AND ANALYTICS 11

USING MACHINE LEARNING METHODS TO IDENTIFY RESERVOIR

COMPARTMENTALIZATION IN MATURE OILFIELDS FROM LEGACY PRODUCTION

DIATA oottt ettt ettt ettt ettt ettt ettt et e et e et e et e etteeteenteate et e et eertenreenren 127
Kamlesh Ramcharitar, Arti Kandice Ramdhanie

ARTIFICIAL INTELLIGENCE AI/ MACHINE LEARNING ML DRIVES INCREASED
CAPITAL EFFICIENCY AND MINIMIZES GEOLOGICAL RISK IN E&P OPERATIONS .................... 139
Anthony Aming

HEALTH, SAFETY & ENVIRONMENT

A NEW PRODUCED WATER MANAGEMENT POLICY FOR THE ENERGY SECTOR OF
TRINIDAD AND TOBAGO ..ottt ettt ettt ettt ettt 148
Tushara Maharaj, Marc Rudder, Vyshaia Singh, Wayne Rajkumar, Vidjaya Ramkhalawan

CATASTROPHIC EVENTS AND HUMAN ERROR: A FEW ROTTEN APPLES OR
ORGANIZATIONAL DY SFUNCTIONT ..ol 159
Peter Vincent Bridle

AN ASSESSMENT OF AND PROPOSED UPDATES TO THE NATIONAL OIL SPILL

CONTINGENCY PLAN OF TRINIDAD AND TOBAGO BASED ON THE READINESS

EVALUATION TOOL FOR OIL SPILLS ...c.ooiiiiiiirieieiirieieiertetet ettt 171
Marc Rudder, Derval Barzey, Amy Ramlal, Shaleni Gopie, Ronald Alfred

DRILLING & COMPLETIONS I

APPLICATION OF SPECIALLY DESIGNED POLYMERS IN HIGH WATER CUT WELLS- A

HOLISTIC WELL-INTERVENTION TECHNOLOGY APPLIED IN UMM GUDAIR FIELD,

KIUWALIT ettt bbbttt etttk bttt sttt et b bbb sesenenes 183
Ali Abdullah Al-Azmi, Thanyan Ahmed Al-Yaqout, Dalal Yousef Al-Jutaili, Kutbuddin Bhatia,
Amr Abdelbaky, Alaa Alboueshi

DOWNHOLE ANNULAR BARRIER SOLUTION FOR SUSTAINED CASING PRESSURE -
TRINIDAD CASE STUDY oottt ettt et stte st estve e s eveessaeestbeessaeesssaessseesssaessseessseessseesssesssseessseesssesnnns 192
Jonathan Eugen Olsen, Wayne Hosein, Thomas Ringe, John David Friedli

GEOSTEERING OPTIMIZATION USING THE MULTI-BOUNDARY DETECTION
TECHNOLOGY IN RUBIALES' FIELD, COLOMBIA .....c.c.ccootiiiriiieiirerieeeeeeie ettt 209
Jhon Manchola, Dianys Ballestero, Jose Villasmil, Gerson Nava

PRODUCTION OPERATIONS |

UNLOADING FRAC HITS IN GAS WELLS: HOW DOES THE NITROGEN INJECTION
RATE AND PRESSURE AFFECT THE UNLOADING PROCESS? ..ottt 221
Miguel Angel Cedeno



AN ENHANCED APPROACH TO THE REMEDIATION OF SCALE INDUCED FORMATION

DAMAGE - OFFSHORE TRINIDAD ....ccoooiiiiiiiiinieieieeene sttt st s

Kyethann Francis-LaCroix, Joel King, Laura Moonilal, Reon Rauceo

A SIMULATION STUDY OF THE EFFECT OF INJECTING CARBON DIOXIDE WITH

NITROGEN OR LEAN GAS ON THE MINIMUM MISCIBILITY PRESSURE ........cccccooivvininnne

Ahmed GH Mansour, Talal Gamadi, Hussain R Saoyleh

DRILLING & COMPLETIONS I11

SIMULATION STUDY INVESTIGATING THE IMPACT OF CARBON DIOXIDE FOAM

FRACTURING FLUIDS ON PROPPANT TRANSPORT ......cccoooiiiiiiiiiiiieiieeeeccccee e

Mukhtar Elturki, Phillip D. McElroy, Dian Li, Ahmed Kablan, Hasan Shaglouf

FIELD DEVELOPMENT |

INVESTIGATION OF REDUCED INTERFACIAL TENSION BY SURFACTANT FLOODING

IN MIXED-WET RESERVOIRS .......ccoiiiiiiiiiiiiiiiceece et

Usman Aslam

PROPOSAL EOR FISCAL INCENTIVES TO INCREASE THE RECOVERY FACTOR IN
MEXICAN FIELDS IMPLEMENTING ENHANCED OIL RECOVERY METHODS THROUGH

SENSITIVITY ANALYSIS WITH DIFFERENT CONTRACTS .....cccceoiiiiniiinieieceneneneeeeeene

Oswaldo Espinola, Fernando Nunez, Pedro Tomas Malibran

RESERVOIR MANAGEMENT & SURVEILLANCE |

OPTIMISING OIL FIELD NET PRESENT VALUE WITH PRODUCED WATER SALINITIES

AND TRACERS L.ttt ettt ettt et e s s aeeneeneeanesaneene

Babalola Daramola

RATE TRANSIENT ANALYSIS IN TWO-LAYERED RESERVOIR WITHOUT CROSSFLOW
Michael B. Vasquez, Pedro M. Adrian

ENHANCED OIL RECOVERY

EXPERIMENTS AND SIMULATION ON INTEGRATED APPROACH OF CO2 EOR AND

STORAGE IN MATURE RESERVOIRS ..ottt

Rui Wang, Chengyuan Lv, Xuan Liu, Yonggiang Tang, Maolei Cui, Zhaopeng Yang

ANALYSIS OF NITROGEN MINIMUM MISCIBILITY PRESSURE MMP AND ITS IMPACT

ON INSTABILITY OF ASPHALTENE AGGREGATES - AN EXPERIMENTAL STUDY ...........

Mukhtar Elturki, Abdulmohsin Imgam

EXPERIMENTAL ANALYSIS OF THE EFFECTS OF VARYING TEMPERATURE AND

VISCOSITIES ON FOAMY OIL PRODUCTION ......ccciiiiniinimiiniieeieneniene sttt eeeeee

Jasmine Shivani Medina, lomi Dhanielle Medina, Gao Zhang



PRODUCTION OPERATIONS I

USE OF PARTICULATE DIVERTER DURING ACID TREATMENTS PROGRESS IN
CARBONATE ASSETS IN NORTHERN REGION OF MEXICO .......cccoiieiiiieiiieciiecieeeieecvee e 376
Eber Medina, Alejandro Flores, Katya Campos

A POTENTIAL APPROACH FOR PARAFFIN CONTROL FOR WELLS IN SOUTH WEST
TRINIDAD OILFIELDS USING WAX INHIBITORS AND PARAFFIN SOLVENT .....cccccooovviiiiiiiien. 388
Joel George King, Kyethann S. Francis-Lacroix, Chenelle Orosco

IMPROVING PRODUCTION FORECASTING IN A MATURE ONSHORE OILFIELD
BROWNFIELD IN SOUTHERN TRINIDAD BY MAKING USE OF SOFTWARE MODELING ............ 400
Simon Paul, Gerard Dukhoo, Murchison Phillip, Jediael Persadsingh

DRILLING & COMPLETIONS 111

NEW TECHNOLOGY ALLOWS FOR HANDS-OFF INTERVENTION DURING CEMENTING
OPERATIONS INCREASING SAFETY AND OPERATIONAL EFFICIENCY .....cccecvevieieieieniieveeeeeennes 416
Michael Ramon, Tony Wooley, Kyle Martens, Amy Farrar, Seth Fadaol

FIELD DEVELOPMENT 11

MAXIMISING INFILL WELL OIL RECOVERY WITH 4D SEISMIC AND RESERVOIR
] 0% L6 57N N (0 )\ 443
Babalola Daramola

AN INDEPENDENT ANALYSIS OF THE PERFORMANCE CHARACTERISTICS AND

ECONOMIC OUTCOMES OF THE LIZA PHASE 1 DEVELOPMENT OFFSHORE GUYANA

USING PUBLIC DOMAIN DATA ..ottt ettt ettt ettt es et et se s eenennen 454
Simon Paul, Kadija Dyall, Quinn Gabriel

EVALUATING THE LOWER CRUSE AND NAVET FORMATIONS WITHIN THE WD-8
LEASE OPERATORSHIP BLOCK  ...c.oiiiiiriiiiiiirieinieie ettt ettt ettt sttt snene e 471
Mark Emmanuel Bishop, Wilson Lalla, Xavier Ravi Moonan

RESERVOIR MANAGEMENT & SURVEILLANCE 11

SIMULATING DOWNHOLE TEMPERATURE LOGGING DATA FOR OPTIMUM
DOWNHOLE PRODUCTION SURVEILLANCE .....ooooieiie ettt eeeeeeeeeate e eeaeeeeeeeeeeenns 485
Gibran M. Hashmi, Farrukh Hamza, Mehdi Azari

APPLYING FRONT END LOADING FEL APPROACH TO RATIONALIZING HERITAGE

PETROLEUM COMPANY LIMITED FORWARD DEVELOPMENT STRATEGY ...oovvvvviiiiiiiiiiiiiiiiiiienns 496
Cherise M Ransome, Randell T Jackman

MANAGEMENT 11

ESPCP - AN ECONOMIC ARTIFICIAL LIFT METHOD FOR AN OFFSHORE FIELD IN
SOUTHWEST TRINIDAD .....cttiitiiitieeite ettt ettt e et eetteebe e eteeesbeeesseeessesessaeenseeessseessesesssesssesessesnsens 505
Nigel Ramkhalawan, Hamid Hassanali



20 YEARS OF INDEPENDENT OIL AND GAS AUDITS: THE TRINIDAD AND TOBAGO

STORY ettt ettt ettt b e bt a ettt et e s bt s bt e b ettt et bt bt ateae ettt naeereeaeene s

Christian Paul Welsh

NOVEL APPROACH TO ENHANCE FIELD DEVELOPMENT PLAN PROCESS AND
RESERVOIR MANAGEMENT TO MAXIMIZE THE RECOVERY FACTOR OF GAS

CONDENSATE RESERVOIRS THROUGH INTEGRATED ASSET MODELING ......c.cccocceviriinnene

Oswaldo Espinola Gonzalez, Laura Paola Vazquez Macedo, Julio Cesar Villanueva Alonso,
Julieta Alvarez Martinez

PRODUCTION OPERATIONS I1I

EXPERIMENTAL SEPARATION PERFORMANCE OF IN-LINE PIGGABLE LIQUID

REMOVAL UNIT — PSEUDO DRY GAS SYSTEMS ...ttt

Laura Liebana, Lee Thomas, Terry Wood, Liyun Lao, Graeme Rogerson

A STRATEGIC APPROACH FOR PRODUCING A PCP WELL WITH HIGH FLOWLINE

PRESSURES IN A RESTRICTED SYSTEM ....cccooiiiiiiiiiiiiiiiieiec s

Melissa Persad, Nigel Ramkhalawan

UNLOCKING IDLE PRODUCTION IN AN OFFSHORE SANDSTONE OIL FIELD WITH GAS

HYDRATE ISSUES ..ottt s sttt s s e

Babalola Daramola

GENERAL OPTIMIZATION

SEED EXTRACTS AS NATURAL, GREEN, NON-TOXIC CORROSION INHIBITORS ...................

Jun Hong Clarence Ng, Tarig Almubarak, Hisham A. Nasr-El-Din

CARBON DIOXIDE SEQUESTRATION AND DRAINAGE IN SALINE AQUIFER ......cccccoccovinene

Edward Ennin

RESERVOIR MANAGEMENT & SURVEILLANCE 111

DEVELOPMENT FEATURES OF COLD PRODUCTION WITH HORIZONTAL WELLS IN A

FOAMY EXTRA-HEAVY OIL RESERVOIR .....c.cooiiiiiiiiiiiiieitceeeneeneeeeeeee e

Zhaopeng Yang, Xingmin Li, Xinxia Xu, Yang Shen, Xiaoxing Shi

AN INTELLIGENT SYSTEM FOR MULTI-LABEL CLASSIFICATION BASED ON

PARTICLE SIZE AND SHAPE FEATURES USING A CASCADE APPROACH ........cccccevieniininnne

Hossein Izadi, Morteza Roostaei, Mohammad Soroush, Mohammad Mohammadtabar, Seyed
Abolhassan Hosseini, Mahdi Mahmoudi, Juliana Leung, Vahidoddin Fattahpour

SITUATIONAL ANALYSIS OF COMPLEX OFFSHORE NETWORK FOR STRATEGIZING

SEQUENCE FOR GREEN FIELD DEVELOPMENT ......cccccccoimiiinininieienieeneeeeeeeereneesne e

Sukrut Shridhar Kulkarni, Marliana Bt Mohammad, Sharifah Nooraini Bt Syed Tahir,
Frankie Kia Yong Tan, Masnizah Bt Supu



DRILLING & COMPLETIONS IV

FIELD APPLICATION OF NEWLY DESIGNED NON-DAMAGING SEALING KILLING

FLUID TO CONTROL LOSSES IN COMPLETION AND WORKOVER OPERATIONS IN

WESTERN DESERT, EGYPT ..ottt ettt e st se e ssesenesseneneas 620
Youssry Abd El-Aziz Mohamed, Alaa Tawfik EI-Gindy, Helal Ahmed EI-Agamy, Amr Ismail
Moustafa, Ali Mohamed Eissa, Mansour Mohamed Akeel

REAL-TIME MONITORING OF THE EFFECT OF CO2 ON THE CEMENT SHEATH ........c..c..ccoeuvun.... 647
Paul Wagner, Kris Ravi, Michael Prohaska

DEVELOPMENT AND EXECUTION OF HERITAGE PETROLEUM COMPANY LIMITED’S

FIRST OFFSHORE WORKOVER CAMPAIGN - A CASE HISTORY OF SUCCESSFUL

IMPLEMENTATION OF PERFORMANCE MANAGEMENT ....oovoiiiiiiiee e 659
Shazim Mohammed, Dale Persad, Kirk Baksh

PRODUCTION OPERATIONS IV

AN INTELLIGENT COMPLETION AND ARTIFICIAL LIFT TECHNOLOGY TO DEVELOP

LARGE CARBONATE RESERVOIRS: NOVEL COMPLETION AND ZONAL WATER

INJECTION VIA REMOTE CONTROL METHODS TO DEVELOP HORIZONTAL WELLS ................. 667
Jin Fu, Xi Wang, Guobin Yang, Shunyuan Zhang, Chen Chen, Haochen Han

SAND HANDLING SOLUTIONS THROUGH THE USE OF LOW GEOMETRIC INDEX

PROGRESSING CAVITY PUMPS, LA HOCHA FIELD, COLOMBIA ......ccceooiiiiiiiiieeiieeieeeiee e 678
Jorge Alberto Martinez Lozano, Ediberto Cruz Torres, Nadia Maoly Hernandez Castro,
Jorge Alberto Coronel Avila, Tim Soltys, Gustavo Andres Ariza Gonzalez

ENVIRONMENTALLY-FRIENDLY PRODUCTION AND RECOVERY PROCESSES FOR

HEAVY OIS .ottt et e et e et e et e e e tae e beeastaeasseeasseaassaeassaeanseeanseeasseeanseesnseeansaesssesanseennns 692
Celal Hakan Canbaz, Cenk Temizel, Yildiray Palabiyik, Korhan Kor, Luky Hendrandingrat,
Fatma Bahar Hosgor, Firat Aksahan

Author Index





