SPE Hydraulic Fracturing
Technology Conference 2013

The Woodlands, Texas, USA
4-6 February 2013

ISBN: 978-1-62276-944-5



Printed from e-media with permission by:

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

proceedings

.com

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

Copyright© (2013) by the Society of Petroleum Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact the 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:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

SPE 161965 Integrated Microseismic Monitoring for Field Optimization in the Marcellus Shale - A

(O T (1 o YOO TO TSSOSO PTTTSRURUR 1
Carl W. Neuhaus, Sherilyn Williams-Stroud, Christine Remington, William B. Barker, Keith Blair, Garrett
Neshyba, Taylor McCay

SPE 163814 Prediction of SRV and Optimization of Fracturing in Tight Gas and Shale Using a Fully

Elasto-Plastic Coupled Geomechanical IMOGEN.............ccvoiiiiiiiii e be e 17

M. Nassir, A. Settari, R. Wan
SPE 163815 Case History: Production Results from Partial Monolayer Proppant Fracture

Treatments in the Pictured Cliffs Formation Horizontal Wells of San Juan Basin ..........c.ccoceveiiieniicneneieeeece 35
Muthukumarappan Ramurthy, Douglas Magill, Mark Parker, Patricio W. Sanchez

SPE 163816 Evolution of Drilling and Completions in the Slave Point to Optimize ECONOMICS...........coceieieiiiinennnne 47
Nolan Lerner, Brent Schaab, Juan Garcia, Dan Bianco, Scott Thomas, Jason Thompson, Jeremy Hollan

SPE 163818 Self-SUSPeNnding PrOPPANT.........ooi ittt sttt te s be st et e e st ereebesbestenbeseenseseaneanas 75

R. P. Mahoney, D. Soane, K. P. Kincaid, M. Herring, P. M. Snider

SPE 163819 Characterizing Hydraulic Fractures in Shale Gas Reservoirs Using Transient Pressure

B I TP T TP TR 87
Cong Wang, Didier Ding, Yu-Shu Wu

SPE 163820 A Comparison of Proppant Placement, Well Performance, and Estimated Ultimate

Recovery Between Horizontal Wells Completed With Multi-Cluster Plug & Perf and Hydraulically

Activated Frac Ports in @ Tight Gas RESEIVOIT ........c.oiiiiiiieiie ittt sttt sttt st e saesee st e e e e eneetesbennan 97
Luis Castro, Cody Bass, Alexander Pirogov, Scott Maxwell

SPE 163821 Investigation of Critical In Situ and Injection Factors in Multi-Frac Treatments:

Guidelines for Controlling Fracture COMPIEXITY ........ccciviiiiiiiiiiieie ettt e e reebesre e 111
Kan Wu, Jon E. Olson

SPE 163824 Development and Use of High-TDS Recycled Produced Water for Crosslinked-Gel-Based

HYAFQUIIC FFACTUITNG ...ttt bbb b b e et h b £ bbb e bt e st e bt e bt b e et e b et et e abe it 125
R. Lebas, P. Lord, D. Luna, T. Shahan

SPE 163825 Interpretation of Closure Pressure in the Unconventional Montney using PTA

=T o Lo 0TSPTSRO 134
Robert V. Hawkes, Irene Anderson, R. C. Bachman, A. Settari

SPE 163827 Breaking Up Is Hard to Do: Creating Hydraulic Fracture Complexity in the Bakken

CNETAI BASIN ...eviiiiie bbbt bbbt b bbbkt b bbb 157
C. Mark Pearson, Larry Griffin, Chris Wright, Leen Weijers

SPE 163829 Development of a Brittle Shale Fracture Network Model ... 172
Amir M. Nejad, Robert F. Shelley, Lyle V. Lehman, Koras Shah, Deepak Gusain, Matthew T. Conway

SPE 163832 Fracture Propagation Direction and Its Application in Hydraulic Fracturing...........c.ccococeieiiinnnnne 183

Xiaochun Jin, Subhash Shah

SPE 163833 Production Forecasting of Hydraulically Fractured Conventional Low-Permeability and

Unconventional Reservoirs Linking the More Detailed Fracture and Reservoir Parameters...........cc.ccocevevveveennnnne. 202
Leopoldo Sierra, Mike Mayerhofer, C. J. Jin

SPE 163834 Utilizing Hybrid Surface - Downhole Seismic Networks to Monitor Hydraulic Fracture

STIMUIATIONS. ...ttt h bbbt bbb e s e e bt e bt e bt bt e E e e e eht e b e e b e eb e eb e e b et e n b e bt eh e et et e b e b e ntebeene et e 223
Adam Baig, Ted Urbancic, Gisela Viegas

SPE 163835 Using Computational Fluid Dynamics to Accurately Determine Ball Drop Times and

VelOCitieS IN FraCtUriNg SYSTEIMIS ..ottt ettt e et et e st e b e e be et e se et e e eme et e e besbesbenbeseeneaneaneas 231
Carolina De Mas, Michael J. Pitts, David Jamieson

SPE 163836 On the Mechanisms of Channel Fracturing ........c.ccoooiiiiiiiiiiese e 240
A. Medvedev, K. Yudina, M. K. Panga, C. C. Kraemer, A. Pefia

SPE 163837 Impact of Liquid Loading in Hydraulic Fractures on Well Productivity ..........c.cccccvvvvviiiienencicninienn, 253
Samarth Agrawal, Mukul M. Sharma

SPE 163839 Laboratory Measurement of Hydraulic Fracture Conductivities in the Barnett Shale......................... 269
Junjing Zhang, Anton Kamenov, D. Zhu, A. D. Hill

SPE 163840 Acid Fracturing: Fully 3D Simulation and Performance Prediction .............ccccooeieiiiiincnencicecc 291

C. V. Oeth, A. D. Hill, D. Zhu

SPE 163841 Theoretical and Numerical Simulation of Herschel-Bulkley Fluid Flow in Propped

FFACTUIES ...t bbb b e bbb bbb bbb bbb 304
L. Ouyang, D. Zhu, A. D. Hill



SPE 163842 Cemented Multi-Stage Sleeve Completion Improves Efficiency of Fracture-Stimulation in
aN Eagle FOrd Shale WEIL...... ...ttt ettt bttt st et e e et e s e e st e beebesbesbeebe e eneareanen 322
Glenn Adcock, Ben Wellhoefer, Said Daher, Eric Fruge

SPE 163843 Analyzing Production Data From Hydraulically Fractured Wells: The Concept of

Induced Permeability FIBlU...........cviiiiiie ettt e et e bt be st e bbb ne et 329
Gorgonio Fuentes-Cruz, Eduardo Gildin, Peter P. Valkd
SPE 163844 Production Review of Current Stimulation Techniques in the Jonah Field ............cccccooiininiiiinnn 339

Melanie Paterniti, Donald Kundert, Muthukumarappan Ramurthy, David Craig

SPE 163846 Evaluation of Horizontal Wells in the Eagle Ford Using Oil-Based Chemical Tracer
Technology to Optimize StIMUIAION DESIGN ......couiiuiiiiiiie ettt beste st e e e e eseeseaneseeaaen 350
J. Spencer, D. Bucior, R. Catlett, E. Lolon

SPE 163847 Hydraulic Fracturing Simulation Case Study and Post Frac Analysis in the Haynesville

M. J. Farinas, E. R. Fonseca

SPE 163848 Competition Between Transverse and Axial Hydraulic Fractures in Horizontal Wells..............c.......... 369
Brice Lecampion, Safdar Abbas, Romain Prioul

SPE 163849 Investigation of Improved Conductivity and Proppant Applications in the Bakken

0] 4= U o] o PO TSP P TSP TR PEPRRTRSTN 382
Bethany Kurz, Darren Schmidt, Phil Cortese

SPE 163850 Development of a Three-Dimensional Three-Phase Fully Coupled Numerical Simulator

for Modeling Hydraulic Fracture Propagation in Tight Gas RESEIVOITS.........cccevieiiiiiiiieiescsieieei e 395
Mohamad Zeini Jahromi, John Yilin Wang, Turgay Ertekin
SPE 163851 Proppant Placement Using Alternate-Slug Fracturing ..........cocoooeieiiiiiiiiiciene e 405

Sahil Malhotra, Eric R. Lehman, Mukul M. Sharma
SPE 163852 Application of Multivariate Analysis and Geographic Information Systems Pattern-

Recognition Analysis to Production Results in the Bakken Light Tight Oil Play ..........cccccooiiiiiiiiiiiceeeees 421
Randy F. Lafollette, Ghazal Izadi, Ming Zhong
SPE 163855 Asset Development Drivers in the Bakken and Three FOrKS ........c.oovoviiiiiinieincsc e 439

Bilu V. Cherian, Chris M. Nichols, Maraden L. Panjaitan, Jayanth K. Krishnamurthy, Jason Sitchler
SPE 163856 Proppant Distribution in Multistage Hydraulic Fractured Wells: A Large-Scale Inside-

(02 XYL To I [ 01V = Ao U o] o OSSOSO O ST PSP U TSP 453
Freddy Crespo, Nevil Kunnath Aven, Janette Cortez, M. Y. Soliman, Atul Bokane, Siddharth Jain, Yogesh
Deshpande

SPE 163857 Evolution of Horizontal Well Hydraulic Fracturing in the Granite Wash —

Understanding Well Performance Drivers of a Liquids-Rich Anadarko Basin FOrmation .............c.ccccovevncinienns 463

K. Srinivasan, B. Dean, M. Belobraydic, Z. Azmi

SPE 163858 Net Pressure Trends: Is it Permeability, Complexity or Just Fluid Response? A

Workflow to Determine Stimulation Effectiveness in Naturally Fractured and Matrix-Based

PEIrMEADIIITY RESEBIVOITS ...ttt bbbt b bbbt h e bt e bbb e b et e st e bt eb e e bt st e bt ne et e b e 489
Lyle V. Lehman, Wadhah Al-Tailji, Neill Northington

SPE 163860 Constraints on Simultaneous Growth of Hydraulic Fractures from Multiple Perforation

CIUSEErS IN HOFIZONTAI WELIS ..ottt b e et s b e et e s be et e s be e eesbe et e sbe e nesbeenbesreenes 500
A. P. Bunger, R. G. Jeffrey, X. Zhang
SPE 163863 Diagnostic Fracture Injection Testing Tactics in Unconventional ReSErVOirs..........cccevvverevienieeinenenns 517

D. D. Cramer, D. H. Nguyen
SPE 163866 Velocity Building for Microseismic Hydraulic Fracture Mapping in Isotropic and

ANISOTIOPIC IMIBAIA ...ttt bt bt bt h bbbt e b £ e h e e b e e bt b nb e b et et e b e e bt ebe st et e e eneebeane 560
Jing Du, Norm R. Warpinski
SPE 163867 Fluid Selection for Energized Fracture TreatMents .........cccooiiiriieiieieese e e 575

Lionel H. Ribeiro, Mukul M. Sharma
SPE 163869 Revisiting the Before Closure Analysis Formulations in Diagnostic Fracturing Injection

H. Lamei, M. Y. Soliman, M. Shahri

SPE 163870 Comparison of Various Deterministic Forecasting Techniques in Shale Gas Reservoirs....................... 599
Krunal Joshi, John Lee

SPE 163872 Thermal Reactivation of Microfractures and its Potential Impact on Hydraulic Fractures

L T T TSP 611
A. Dahi Taleghani, J. E. Olson, W. Wang

SPE 163873 Utilization of Microseismic Event Source Parameters for the Calibration of Complex

HYAraulic Fracture IMOEIS............ooiiiiiieiei ettt be st et et e s e beebeebesbe st e saenseseeneanas 623
Robert Downie, Jian Xu, Dee Grant, Raj Malpani, Anup Viswanathan



SPE 163875 Analysis of U.S. Hydraulic Fracturing Fluid SyStem Trends..........c.ooeeiiiiieneiecescse e
Christopher Robart, Michael Ruegamer, Alex Yang

SPE 163876 Optimum Fluid and Proppant Selection for Hydraulic Fracturing in Shale Gas

Reservoirs: a Parametric Study Based on Fracturing-to-Production Simulations ............c.cccoeiniinienneineinsens
C. E. Cohen, C. Abad, X. Weng, K. England, A. Phatak, O. Kresse, O. Nevvonen, V. Lafitte, P. Abivin

SPE 163877 Propping Outside the Pay: a Process to Potentially Increase Fracture Flow Capacity,

Post-Frac Production, and Net Revenue from Hydraulic Fracturing ..........c.ccooeveiiiiiiiiiiiieeeeceee e
Ralph W. Veatch, Claude E. Cooke

SPE 163878 Evaluating the Impact of Mineralogy, Natural Fractures and In Situ Stresses on

Hydraulically Induced Fracture System Geometry in Horizontal Shale Wells...........cocooiiiiiiiiiiiiiceeee
Camron Miller, Daniel Hamilton, Stephen Sturm, George Waters, Thomas Taylor, Joel Le Calvez, Manish Singh

Author Index





