
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-4422-8 

SPE Hydraulic Fracturing 
Technology Conference and 
Exhibition 2022 

The Woodlands, Texas, USA 
1 - 3 February 2022 

Volume 1 of 2 

 

 



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© (2022) by Society of Petroleum Engineers 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2022) 

  

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 

CASE HISTORIES PART I: INTEGRATION, HFTS2 AND ALTERNATIVE ENERGY 

COMPLETIONS AND STIMULATION EXPERIMENTAL DESIGN, EXECUTION, 

ANALYSIS & APPLICATION FOR THE PERMIAN DELAWARE BASIN HYDRAULIC 

FRACTURE TEST SITE 2  ................................................................................................................................. 1 

Paul Huckabee, Gustavo Ugueto, Kyle Haustveit, Magdalena Wojtaszek, Somnath Mondal, 

Chris Ledet, Talib Daredia, Alan Reynolds 

IMPACT OF COMPLEX FRACTURE NETWORKS ON WELL PRODUCTIVITY: A CASE 

STUDY OF THE HYDRAULIC FRACTURING TEST SITE #2  ................................................................... 20 

Meng Cao, Shuang Zheng, Brendan Elliott, Mukul Sharma 

IMPORTANCE OF PREEXISTING FRACTURES TO COMPLETION AND PRODUCTION 

EFFICIENCIES IN THE MARCELLUS SHALE ENERGY AND ENVIRONMENTAL LAB 

MSEEL  .............................................................................................................................................................. 40 

Timothy Carr, Ebrahim Fathi, Rob Bohn, Mohammad Faiq Adenan, Liwei Li, Brian Panetta, 

B. J. Carney, Natalie Mitchell 

HYDRAULIC FRACTURE GEOMETRY, MORPHOLOGY, AND PARENT-CHILD 

INTERACTIONS: BAKKEN CASE STUDY  .................................................................................................. 52 

Michael McKimmy, Stephanie Hari-Roy, Craig Cipolla, Jennifer Wolters, Haffener Jackson, 

Haustveit Kyle 

LESSONS LEARNED FROM THE LARGE-SCALE CO2 STIMULATION OF 11 

UNCONVENTIONAL WELLS IN THE WILLISTON BASIN: A PRACTICAL REVIEW OF 

OPERATIONS, LOGISTICS, PRODUCTION UPLIFT, AND CO2 STORAGE  ........................................... 66 

Lionel Ribeiro, Ashley Thoma, Jason Bryant, Desikan Sundararajan, Wesley Zurovec 

OPTIMIZATION AND DESIGN OF NEXT-GENERATION GEOTHERMAL SYSTEMS 

CREATED BY MULTISTAGE HYDRAULIC FRACTURING  ..................................................................... 84 

Mark McClure, Charles Kang, Garrett Fowler 

RESERVOIR AND COMPLETION CHARACTERIZATION LEADS TO IMPROVED WELL 

AND FIELD ECONOMICS IN SOUTH TEXAS EAGLE FORD FIELD  ..................................................... 107 

Stephen Schubarth, Bruce Gates, Blaine Spies, Robert Lestz 

FRACTURE DIAGNOSTICS PART I: FOCUS ON FIBER 

DRIVING COMPLETION EXECUTION IMPROVEMENTS THROUGH DETAILED 

ANALYSIS OF ACOUSTIC IMAGING AND STIMULATION DATA  ...................................................... 117 

Mark Watson, Mitch Schinnour, David D. Cramer, Matt White 

PRACTICAL DESIGN CONSIDERATIONS FOR PERFORATION AND STIMULATION 

STRATEGY BASED ON TWO PERMANENT FIBER OPTICS TESTS IN THE WILLISTON 

BASIN  ............................................................................................................................................................. 150 

Lionel Ribeiro, Wesley Zurovec 



TESTING XLE FOR COST SAVINGS IN THE DJ BASIN: A FIBER OPTIC CASE STUDY  .................. 169 

Jessica Barhaug, Jacqueline Bussey, Ben Schaeffer, Julie Shemeta, Matthew Lawrence, John 

Tran, Price Stark 

APPLICATION OF DISPOSABLE FIBER TECHNOLOGY TO EVALUATE FAR-FIELD 

COMMUNICATION AND FRACTURE PERFORMANCE IN THE MARCELLUS SHALE  .................... 189 

M. E. Mantell, A. Mercer, J. B. Jackson, D. J. Murphy, J. Conaway, S. R. Machovoe, J. 

Stokes, M. Elliott 

EXPERIMENTAL INVESTIGATION OF LOW-FREQUENCY DISTRIBUTED ACOUSTIC 

STRAIN-RATE RESPONSES TO PROPAGATING FRACTURES  ............................................................. 202 

Smith Leggett, Teresa Reid, Ding Zhu, A. D. Hill 

THEORY AND PRACTICE OF A FLEXIBLE FIBER OPTIC CABLE IN A HORIZONTAL 

WELL USED FOR CROSS-WELL AND MICROSEISMIC HYDRAULIC FRACTURE 

MONITORING  ............................................................................................................................................... 223 

Michel LeBlanc, Kwang Suh, Sean Machovoe, Dane Byrd, Mikko Jaaskelainen, Henry Bland, 

Joshua Stokes, Tito Henao, Neha Sahdev 

EVALUATING EFFECTS OF COMPLETION DESIGN ON FRACTURING STIMULATION 

EFFICIENCY BASED ON DAS AND DTS INTERPRETATION  ............................................................... 247 

Shohei Sakaida, Iuliia Pakhotina, Ding Zhu, A. D. Hill 

KNOWLEDGE SHARING EPOSTERS I 

ESTIMATION OF FAR-FIELD FIBER OPTICS DISTRIBUTED ACOUSTIC SENSING DAS 

RESPONSE USING SPATIO-TEMPORAL MACHINE LEARNING SCHEMES AND 

IMPROVEMENT OF HYDRAULIC FRACTURE GEOMETRIC CHARACTERIZATION  ...................... 262 

Kildare George Ramos Gurjao, Eduardo Gildin, Richard Gibson, Mark Everett 

GEOMECHANICAL APPLICATIONS IN DEEPWATER FRACPACKS AND ASSOCIATED 

PRODUCTIVITY IMPACT ............................................................................................................................ 278 

Karthik Mahadev, Jianguo Zhang 

KNOWLEDGE SHARING EPOSTERS II 

A RIGOROUS COUPLED FLOW-GEOMECHANICS SEMIANALYTICAL APPROACH FOR 

ANALYZING EARLY FLOWBACK DATA FROM MULTIFRACTURED HORIZONTAL 

WELLS WITH COMPLEX FRACTURE GEOMETRY  ................................................................................ 289 

Abdul-Latif Benson Lamidi, Christopher R. Clarkson 

PROPPANTS, FLUIDS AND FRACTURE CONDUCTIVITY 

PERFORATION CLUSTER EFFICIENCY OF CEMENTED PLUG AND PERF LIMITED 

ENTRY COMPLETIONS. INSIGHTS FROM LOGGING BASED DIAGNOSTICS  .................................. 320 

Darby Witt, Jessica Barhaug, Maarten Propper, Wei Jiang, Jeff Jeff Jia, Robert Hawkes 

EXECUTION AND LEARNINGS FROM THE FIRST TWO SURFACE TESTS REPLICATING 

UNCONVENTIONAL FRACTURING AND PROPPANT TRANSPORT  .................................................. 328 

Phil Snider, Steve Baumgartner, Mike Mayerhofer, Matt Woltz 

MODELING PROPPANT TRANSPORT IN CASING AND PERFORATIONS BASED ON 

PROPPANT TRANSPORT SURFACE TESTS  ............................................................................................. 353 

Jack Kolle, Alan Mueller, Steve Baumgartner, David Cuthill 



COUNTERPROP DELIVERING BENEFICIAL PROPPANT FLOWBACK MITIGATION AND 

IMPROVED WELL PRODUCTIVITY - A SUCCESS STORY FROM PERMIAN  .................................... 373 

James Cooper, Amit Singh, Chris Lannen, Amos Kim, Mauro Menconi, Bryce Taylor, Xinghui 

Liu, Jiehao Wang 

FEASIBILITY OF USING DRILL CUTTINGS AS PROPPANTS IN UNCONVENTIONAL 

RESERVOIRS  ................................................................................................................................................. 388 

Fabián Carrascal-Delgado, Sara Abedi, A. D. Hill, Ding Zhu 

NEW CASING FRICTION MODEL FOR SLICKWATER: FIELD DATA VALIDATION, 

APPLICATION, AND OPTIMIZATION FOR HYDRAULIC FRACTURING  ........................................... 398 

Nabijan Nizamidin, Amos Kim, Kristen Belcourt, Magdiel Angeles, Do Hoon Kim, Gojko 

Matovic, Eric Lege 

A COMPUTATIONAL MODEL TO SIMULATE PROPPANT TRANSPORT AND 

PLACEMENT IN ROUGH FRACTURES  ..................................................................................................... 419 

Facheng Gong, Hai Huang, Tayfun Babadagli, Huazhou Li 

FRACTURE GEOMETRY, MODELING AND GEOMECHANICS 

EMPIRICAL MEETS ANALYTICAL-NOVEL CASE STUDY QUANTIFIES FRACTURE 

STRESS SHADOWING AND NET PRESSURE USING BOTTOM HOLE PRESSURE AND 

OPTICAL FIBER  ............................................................................................................................................ 434 

Kyle Haustveit, Brendan Elliott, Jon Roberts 

ISIP OR FRACTURE EXTENSION PRESSURE?  ........................................................................................ 451 

Robert Barree 

AN INVESTIGATION OF CANDIDATE MECHANISMS FOR HYDRAULIC FRACTURE 

SWARMING THROUGH HIGH-FIDELITY NUMERICAL MODELING  .................................................. 466 

Morris Joseph, Pengcheng Fu, Christopher Sherman, Hui Wu, Jixiang Huang, Wei Fu 

ESTIMATING FRACTURE CONTAINMENT IN LAYERED FORMATIONS USING 3D 

FRACTURE GROWTH ASSUMPTIONS  ..................................................................................................... 483 

Vibhas J. Pandey, Rasouli Vamegh 

VOLUME 2 

PROCESSES OF SCREENOUT DEVELOPMENT AND AVOIDANCE  .................................................... 511 

Robert Barree 

OPTIMIZING LONGITUDINAL FRACTURE DESIGN FOR HORIZONTAL WELL 

COMPLETIONS IN LAMINATED SANDSTONE RESERVOIRS  ............................................................. 535 

Junjing Zhang, Nola Zwarich, Robert Burton, Paul Carman, Eric Davis, Manabu Nozaki, 

Brian Buck, Adam Lewis, Brett Wendt 

A NEW CRACK PROPAGATION ALGORITHM THAT ENABLES ACCURATE 

SIMULATION OF PROPAGATION ACROSS THIN LAYERS IN A PRACTICAL FIELD-

SCALE FRACTURING MODEL  ................................................................................................................... 556 

Egor Dontsov, Christopher Hewson, Mark McClure 



CASE HISTORIES PART II: OPTIMIZATION, AUTOMATION AND MACHINE 

LEARNING 

OBSERVATION LATERAL PROJECT: DIRECT MEASUREMENT OF FAR-FIELD 

DRAINAGE  .................................................................................................................................................... 575 

Craig Cipolla, Jennifer Wolters, Michael McKimmy, Carlos Miranda, Stephanie Hari-Roy, 

Aicha Kechemir, Nupur Gupta 

MODELLING OF PARENT CHILD WELL INTERACTIONS  .................................................................... 605 

Dave Ratcliff, Mark McClure, Garrett Fowler, Brendan Elliot, Austin Qualls 

PARENT-CHILD WELL RELATIONSHIPS ACROSS US UNCONVENTIONAL BASINS: 

LEARNINGS FROM A DATA ANALYTICS STUDY  ................................................................................ 622 

Joe Cozby, Mukul Sharma 

EFFICIENCY AND EFFECTIVENESS - A FINE BALANCE: AN INTEGRATED SYSTEM TO 

IMPROVE DECISIONS IN REAL-TIME HYDRAULIC FRACTURING OPERATIONS  ......................... 665 

Somnath Mondal, Ashan Garusinghe, Sebastian Ziman, Muhammed Abdul-Hameed, Rakesh 

Paleja, Matthew Jones, Jan Limbeck, Bryce Bartmann, Jeremy Young, Kent Shanley, Bonner 

Cardwell, Humphrey Klobodu, Paul Huckabee, Gustavo Ugueto, Christopher Ledet 

AUTOMATED HYDRAULIC FRACTURING INTEGRATED WITH PREDICTIVE MACHINE 

LEARNING  ..................................................................................................................................................... 682 

Erin Butler, Dryonis Pertuso, Gerald Hua, Price Stark 

A FIRST STEP FOR FRACTURING: SUCCESSFUL REAL TIME BRAIN CALIBRATION 

LAYS THE FOUNDATION FOR PREDICTING FRACTURING OUTCOMES  ........................................ 694 

Mahadev Karthik, Kuesters Andrea, Czeropski Andrew, Hu Yue, Vergara Juan 

FRACTURE DIAGNOSTICS PART II: MULTIPLE DIAGNOSTICS 

SPATIAL AND TEMPORAL EFFECTS ON LOW FREQUENCY DAS AND MICROSEISMIC 

IMPLICATIONS ON HYDRAULIC FRACTURE GEOMETRY AND WELL INTERACTIONS .............. 705 

Gustavo A. Ugueto, Jackson Haffener, Somnath Mondal, Alexei A. Satviski, Paul T. 

Huckabee, Kyle Haustveit 

DID WE BREAK NEW ROCK? UTILIZING DIAGNOSTICS TO DIFFERENTIATE NEW 

FRACTURE CREATION VS OLD FRACTURE REACTIVATION: A MERAMEC AND 

WOLFCAMP STUDY  .................................................................................................................................... 723 

Jackson Haffener, Kyle Haustveit, Trevor Ingle 

HYDRAULIC FRACTURE WIDTH INVERSION USING SIMULTANEOUS DOWNHOLE 

TILTMETER AND DISTRIBUTED ACOUSTIC SENSING DATA  ............................................................ 737 

Peyman Moradi, Doug Angus, Mukul Sharma 

TIME-LAPSE MONITORING OF INTER-WELL COMMUNICATION AND DRAINAGE 

FRAC HEIGHT USING GEOCHEMICAL FINGERPRINTING TECHNOLOGY WITH CASE 

STUDIES IN THE MIDLAND BASIN  .......................................................................................................... 754 

Shuangyu Ge, Malcolm Kintzing, Muqing Jin, Jiang Wu, Jana Bachleda, Faye Liu 

LOOK WHO’S TALKING – QUANTIFYING THE LASTING EFFECTS OF FRACTURE-

DRIVEN INTERACTIONS  ............................................................................................................................ 774 

Chad Senters, Rachel Harper, Swathika Jayakumar, Dick Leonard, Mark Warren, Robert 

Woodroof 



LINKING FLOWBACK RECOVERY TO COMPLETION EFFICIENCY: NIOBRARA-DJ 

BASIN CASE STUDY  .................................................................................................................................... 786 

Tamer Moussa, Jessica Barhaug, Darby Witt, Robert Hawkes, Hassan Dehghanpour 

FRACTURE DIAGNOSTICS PART III: FOCUS ON SWPM AND WELLBORE STRAIN 

INTEGRATION OF SEALED WELLBORE PRESSURE MONITORING RESPONSES WITH 

WELLBORE STRAIN AND DEFORMATION MEASUREMENTS FOR FRACTURE 

DIAGNOSTICS  .............................................................................................................................................. 804 

Brendan Elliott, Shuang Zheng, Rod Russel, Mukul Sharma, Kyle Haustveit, Jackson Haffner 

EVALUATING STIMULATION EFFECTIVENESS WITH PERMANENT OPTICAL FIBER 

AND SEALED WELLBORE PRESSURE MONITORING: BAKKEN CASE STUDY  .............................. 834 

Craig Cipolla, Michael McKimmy, Stephanie Hari-Roy, Jennifer Wolters, Jackson Haffener, 

Kyle Haustveit, Mouin Almasoodi 

AUTOMATING A BREAKTHROUGH TECHNOLOGY FOR REAL-TIME DIAGNOSTICS: 

SEALED WELLBORE PRESSURE MONITORING  .................................................................................... 845 

Alberto Ramirez, Damir Basic, Josh Merritt, Karen Olson, Mary Van Domelen 

UNDERSTANDING THE HYDRAULIC AND CONDUCTIVE HALF LENGTHS IN THE 

BAKKEN/THREE FORKS PLAY – COUPLING SEALED WELLBORE PRESSURE 

MONITORING SWPM & CHOW PRESSURE GROUP CPG  ...................................................................... 860 

Bradley Ballinger, Brett Green, Pavan Vajjha, Jackson Haffener, Mark Edwards, Mouin 

Almasoodi, Kyle Haustveit 

AZIMUTHALLY RESOLVED WELLBORE STRAIN MEASUREMENTS: A POWERFUL 

NEW FRACTURE DIAGNOSTICS METHOD  ............................................................................................. 874 

Shuang Zheng, Brendan Elliott, Mukul Sharma 

MULTI-PRONGED DIAGNOSTICS WITH MODELING TO IMPROVE DEVELOPMENT 

DECISIONS-AN OPERATOR CASE STUDY  .............................................................................................. 901 

Erich Kerr, Kyle Haustveit, Reid Scofield, Erick Estrada, Andrew Johnson, Scott Galuska, 

Jackson Haffener, Miles Landry 

PERFORATING, LIMITED ENTRY, WELL CONSTRUCTION AND OPERATIONS 

ASSESSMENT OF LIMITED ENTRY CLUSTER DISTRIBUTION EFFECTIVENESS AND 

IMPACTFUL VARIABLES USING PERFORATION EROSION MEASUREMENTS  .............................. 921 

Rick Eckdahl, Adam Vigrass, Amit Singh, Xinghui Liu, Larry Chrusch 

DETERMINATION OF THE PERFORATION HOLE EROSION CHARACTERISTICS ON 

SINGLE AND DUAL CASING FOR HYDRAULIC FRACTURING, IN A LABORATORY 

TEST SETUP UNDER REALISTIC DOWNHOLE CONDITIONS  ............................................................. 942 

Joern Loehken, Bernd Fricke, Liam McNelis, Davood Yosefnejad 

THE ESG PATH FORWARD FOR FRACTURING EQUIPMENT MAKING THE RIGHT 

TECHNOLOGY SELECTION BASED ON FIELD EMISSION RESULTS  ................................................ 970 

Michael Nydegger, Nathan McLaughlin, Keith Korhonen, Tom Cannon, John Kirkpatrick, 

Daniel Carder, Marc Besch 

UTILIZING DATA FROM ELECTRICALLY DRIVEN FRACTURING EQUIPMENT 

PROVIDES SIGNIFICANT IMPROVEMENT TO EQUIPMENT AND OPERATIONAL 

RELIABILITY  ................................................................................................................................................ 990 

Matt Niemeyer, Eric Sears, Travis Bolt 



HIGH-RESOLUTION ACOUSTIC IMAGING AND MULTI-AXIS ROBOTICS: THREE-

DIMENSIONAL DOWNHOLE OBSTRUCTION EVALUATION IN REAL TIME  ................................. 1004 

T. Littleford, G. Simpson, M. Halpenny 

OPTIMIZING SHALE ECONOMICS WITH AN INTEGRATED HYDRAULIC FRACTURING 

AND RESERVOIR SIMULATOR AND A BAYESIAN AUTOMATED HISTORY MATCHING 

AND OPTIMIZATION ALGORITHM  ........................................................................................................ 1018 

Charles A. Kang, Mark W. McClure, Somasekhar Reddy, Mariyana Naidenova, Zdravko 

Tyankov 

Author Index 

 




