
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-1872-4 

SPE Canada Unconventional 
Resources Conference 2020 

Online 
29 September - 2 October 2020 

 

 

 



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© (2020) 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 

 

SESSION 1: BUBBLE POINT PRODUCTION MODELING ISSUES AND PARENT CHILD 

PRESSURE SINK MITIGATION 

RATE INCREASE IN UNCONVENTIONAL WELLS WITH DECLINING FLOWING 
PRESSURE  ......................................................................................................................................................... 1 

 Mehran Pooladi-Darvish, S. Hamed Tabatabaie, Mohammad Tavallali, Louis Mattar 

PRESSURE SINK MITIGATION: EFFECT OF PRELOADING PARENT WELLS TO BETTER 
CONTROL INFILL HYDRAULIC FRACTURE PROPAGATION  ............................................................... 23 

 Kevin Joslin, Ehsan Ranjbar, Sadeq Shahamat, Kiran Somanchi 

IMPROVED REFRACTURING EVALUATION WORKFLOW: AN INTEGRATED 
METHODOLOGY INCORPORATING ADVANCED GEOMECHANICAL MODELING  .......................... 45 

 Enric Ibáñez, Ricardo C. Bezerra de Melo, Yixin Wang, Yan Dong, José Alvarellos, M. R. 

Lakshmikantha, Christie Webb 

SESSION 2: RESERVOIR AND FORECASTING 

QUANTITATIVE ANALYSIS OF INTER-WELL COMMUNICATION IN TIGHT 
RESERVOIRS: EXAMPLES FROM MONTNEY FORMATION  .................................................................. 64 

 Behjat Haghshenas, Farhad Qanbari 

USE OF NORMALIZED CUMULATIVE PRODUCTION CURVES TO ESTIMATE 
ULTIMATE RECOVERY OF UNCONVENTIONAL PLAYS IN NORTH AMERICA  ............................... 81 

 Ivan Olea, Hamed Tabatabaie, Louis Mattar, Reza Khaksarfard 

ANALYSIS OF COMMUNICATING MULTI-FRACTURED HORIZONTAL WELL 
PRODUCTION DATA USING THE DYNAMIC DRAINAGE AREA CONCEPT  ....................................... 92 

 Hossein Ahmadi, Christopher R. Clarkson, Hamidreza Hamdi, Hamid Behmanesh 

SESSION 1: KNOWLEDGE SHARING EPOSTER II 

ARE DISPLACEMENT-TYPE EOR PROCESSES FEASIBLE IN THE LIQUIDS-RICH 
PORTION OF THE MONTNEY?  .................................................................................................................. 112 

 Majid M. Faskhoodi, Jose A. Rivero, Alexey Zhmodik, Herman Mukisa, Bita Bayestehparvin 

SESSION 3: DIAGNOSTICS AND FRAC GEOMETRY I 

AN ALTERNATIVE TECHNIQUE FOR FAST PERMEABILITY MEASUREMENTS OF GAS 
SHALES  .......................................................................................................................................................... 131 

 Ruimin Feng, Shengnan Chen, Yu Pang 

PERMEABILITY OF TIGHT SAND AND SHALE FORMATIONS: A DUAL MECHANISM 
APPROACH FOR MICRO AND NANODARCY RESERVOIRS  ................................................................ 152 

 Ali S. Ziarani, Roberto Aguilera, Albert X. Cui 



CASE STUDIES OF INTEGRATED FLOWBACK ANALYSIS: EXAMPLES FROM THE 
MONTNEY AND DUVERNAY FORMATIONS  ......................................................................................... 189 

 Christopher R. Clarkson, Jesse Williams-Kovacs, Zhenzihao Zhang, Bin Yuan, Amin 

Ghanizadeh, Hamidreza Hamdi, Arshad Islam 

LEARNING FROM BEHAVIORAL FRAC MAPS: A MONTNEY CASE STUDY IN 
INTEGRATION OF MODERN MICROSEISMIC AND PRODUCTION DATA ANALYSES  .................. 220 

 Peyman Moradi, Doug Angus, Katie Jeziorski, Amanda Greig, Michael de Groot 

FIELD-WIDE REVIEW OF DIAGNOSTIC FRACTURE INJECTION TESTS DFIT IN 
MONTNEY AND DUVERNAY FORMATIONS – PART 1: STRESS AND PRESSURE 
DISTRIBUTIONS  ........................................................................................................................................... 253 

 Behjat Haghshenas, Farhad Qanbari 

GEOMECHANICAL CHARACTERIZATION AND MODELING IN THE MONTNEY FOR 
HYDRAULIC FRACTURING OPTIMIZATION  .......................................................................................... 269 

 Qiuguo Li, Oscar Michi, Drazenko Boskovic, Alexey Zhmodik, Majid Faskhoodi, Giselle 

Ferrer, Venkateshwaran Ramanathan, Taofeek Ogunyemi, Raouf Ameuri 

SESSION 4: COMPLETIONS 

ARTIFICIAL INTELLIGENCE FOR REAL-TIME MONITORING OF FRACTURE DRIVEN 
INTERACTIONS AND SIMULTANEOUS COMPLETION OPTIMIZATION  .......................................... 281 

 Hayley Stephenson, Thomas Nguyen, Glen Murrell, Alireza Shahkarami, Rob Klenner 

DEVELOPMENT OF A BALL SEAT EVENT RECOGNITION ALGORITHM WITH 
CONVOLUTIONAL NEURAL NETWORK FOR THE REAL-TIME HYDRAULIC 
FRACTURING ANALYTICS SYSTEM  ....................................................................................................... 296 

 Yuchang Shen, Dingzhou Cao 

MACHINE LEARNING INTERPRETABILITY APPLICATION TO OPTIMIZE WELL 
COMPLETION IN MONTNEY  ..................................................................................................................... 303 

 Yousef Sheikhi Garjan, Mehdi Ghaneezabadi 

SESSION 5: DIAGNOSTICS AND FRAC GEOMETRY II 

AN INTEGRATED FIELD AND SIMULATION STUDY TO UNDERSTAND THE ROLE OF 
SHUT-IN ON A MONTNEY WELL PERFORMANCE  ............................................................................... 319 

 Taregh Soleiman Asl, Tamer Moussa, Obinna Ezulike, Hassan Dehghanpour 

PROBABILISTIC HISTORY MATCHING OF MULTI-SCALE FRACTURED RESERVOIRS: 
INTEGRATION OF A NOVEL LOCALIZATION SCHEME BASED ON RATE TRANSIENT 
ANALYSIS  ..................................................................................................................................................... 334 

 Francis Nzubechukwu Nwabia, Juliana Y. Leung 

UNLOCKING COMPLETION DESIGN OPTIMIZATION USING AN AUGMENTED AI 
APPROACH  .................................................................................................................................................... 352 

 Zheren Ma, Ehsan Davani, Xiaodan Ma, Hanna Lee, Izzet Arslan, Xiang Zhai, Hamed 

Darabi, David Castineira 



SESSION 6: ROCK PROPERTIES, INTERACTION WITH FRAC FLUIDS 

WETTABILITY OF CALCAREOUS SHALES FROM THE EAST DUVERNAY BASIN: THE 
ROLE OF NATURAL FRACTURES, THERMAL MATURITY, AND ORGANIC-PORE 
CONNECTIVITY  ........................................................................................................................................... 364 

 Shiyu Xu, Mahmood Reza Yassin, Hassan Dehghanpour, Christen Kolbeck 

A SYSTEMATIC STUDY OF WATER-ROCK REACTIONS TO REVEAL THE 
RELATIONSHIP BETWEEN TOTAL DISSOLVED SOLIDS AND COLLOIDAL SYSTEM 
PARAMETERS  ............................................................................................................................................... 389 

 Lifu Zhang, Berna Hascakir 

INTERBEDDED CARBONATE AND CALCAREOUS SHALES OF THE DEVONIAN 
DUVERNAY FORMATION OF ALBERTA, CANADA: IMPLICATIONS FOR COMPLETION 
DUE TO HIGH VARIABILITY OF GEOMECHANICAL PROPERTIES  ................................................... 398 

 Raphael A. J. Wüst, Ali S. Ziarani, Albert X. Cui 

SESSION 7: TRENDS, OPTIMIZATION AND WELL CONSTRUCTION 

AN AUTOMATED PHYSICS-BASED WORKFLOW FOR IDENTIFICATION AND 
CLASSIFICATION OF DRILLING DYSFUNCTIONS DRIVES DRILLING EFFICIENCY AND 
TRANSPARENCY FOR COMPLETION DESIGN  ...................................................................................... 425 

 Gurtej Singh Saini, Donald Hender, Chris James, Sathish Sankaran, Vikram Sen, Eric van 

Oort 

COMPLETION OPTIMIZATION OF CHILD WELLS IN A DEPLETED ENVIRONMENT, A 
DUVERNAY EXAMPLE  ............................................................................................................................... 447 

 Giselle Garcia Ferrer, Majid Faskhoodi, Alexey Zhmodik, Qiuguo Li, Herman Mukisa 

COUPLING MICROSEISMIC AND PRODUCTION DATA ANALYSIS TO OPTIMIZE WELL 
SPACING IN UNCONVENTIONAL RESERVOIRS  ................................................................................... 463 

 Irina Nizkous, Peyman Moradi, Doug Angus, Katie Bosman 

SESSION 8: RESERVOIR FLUIDS AND ENHANCED OIL RECOVERY 

INTEGRATED WORKFLOW FOR ANALYSIS OF THE ADSORBED PHASE 
CONTRIBUTION IN LIQUID RICH WELLS IN THE UNCONVENTIONAL DUVERNAY 
FORMATION  ................................................................................................................................................. 475 

 Gaurav Sharma, Henry Galvis-Portilla 

EXPERIMENTAL MEASUREMENTS OF MONTNEY AND DUVERNAY GAS-CYCLING 
ENHANCED OIL RECOVERY GCEOR  ....................................................................................................... 493 

 F. Brent Thomas, Michael Piwowar, Mehdi Noroozi, William Gibb, Juan Marin, Hongmei 

Zhang 

UNDERSTANDING THE MECHANISMS OF HUFF-N-PUFF, CO2-EOR IN LIQUID-RICH 
SHALE PLAYS: BAKKEN CASE STUDY  .................................................................................................. 521 

 Abdulaziz Ellafi, Hadi Jabbari 

INVESTIGATION OF CYCLIC GAS INJECTION IN THE GAS CONDENSATE WINDOW OF 
UNCONVENTIONAL RESERVOIRS  ........................................................................................................... 552 

 Carla Jordana Sena Santiago, Apostolos Kantzas 



IMPACT OF HETEROGENEITY ON PRODUCING GOR FOR TIGHT UNCONVENTIONAL 
WELLS  ............................................................................................................................................................ 568 

 Fahd Mohamad Alqahtani, Abdul Saboor Khan, Ellie Chuparova, Curtis Hays Whitson 

SESSION 9: NATURAL GAS IN WESTERN CANADA - WHERE WE'VE BEEN AND 

WHERE WE'RE GOING 

CAN WET SAND BE USED FOR MORE THAN BUILDING SAND CASTLES ON THE 
BEACH?  .......................................................................................................................................................... 596 

 Brian Dorfman, Matt Oehler, Kevin Fisher, Ian Wilson 

SESSION 10: DIAGNOSTICS, TESTING AND MONITORING 

CGR NORMALIZATION-CONVERT RATES TO A COMMON SURFACE PROCESS  .......................... 620 
 Mathias Lia Carlsen, Mohamad Majzoub Dahouk, Arnaud Hoffmann, Curtis Hays Whitson 

A LABORATORY PROTOCOL FOR EVALUATING MICROEMULSIONS FOR ENHANCED 
OIL RECOVERY WHILE FRACTURING  .................................................................................................... 645 

 Maryam Eghbalvala, Ali Habibi, Hassan Dehghanpour 

HYDRAULIC FRACTURING MODELING, FRACTURE NETWORK, AND MICROSEISMIC 
MONITORING  ............................................................................................................................................... 666 

 Edgar Urban-Rascon, Roberto Aguilera 

INSIGHTS ON TRIGGER MECHANISMS OF TWO LARGE HYDRAULIC FRACTURING-
INDUCED EARTHQUAKES AND SENSITIVITY ANALYSIS  ................................................................. 690 

 Gang Hui, Shengnan Chen, Fei Gu 

SESSION 11: WATER AND FLUIDS 

FUTURE OF HYDRAULIC FRACTURING APPLICATION IN TERMS OF WATER 
MANAGEMENT AND ENVIRONMENTAL ISSUES: A CRITICAL REVIEW  ........................................ 702 

 Abdulaziz Ellafi, Hadi Jabbari, Olusegun S. Tomomewo, Michael D. Mann, Mohammed Ba 

Geri, Clement Tang 

IDENTIFICATION AND REMEDIATION OF HIGH WATER CUT STAGES IN MULTI-
STAGE HYDRAULICALLY FRACTURED WELLS: A CASE STUDY IN THE MIDALE 
FORMATION  ................................................................................................................................................. 730 

 John Jenkins, Charles Wrightson, Alexander Lafreniere, Matt Hogg 

CHEMICAL PROPPANT GENERATED IN THE FRACTURE FROM THE NOVEL 
FRACTURING FLUID SYSTEM  .................................................................................................................. 750 

 Zhifeng Luo, Nanlin Zhang, Liqiang Zhao, Lin Wu, Yuxin Pei, Weijie Miao, Yang Yu 

Author Index 

 




