
 
 

 
 
 
 
 
 
 
 
 
 
 
xxx 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61738-772-2 
 

Society of Petroleum Engineers 
Western North American Regional 
Meeting 2010 
 
 
 

Anaheim, California, USA  
27-29 May 2010 

Volume 1 of 2

In collaboration with the Joint Meetings of the Pacific Section 
AAPG and Cordilleran Section GSA 



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© (2010) by the Society of Petroleum Engineers 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2010) 
  
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 
 

VOLUME 1 
 

SPE 131714 The Permeability Factor in Coalbed Methane Well Completions and Production..................................... 1
Ian Palmer 

 

SPE 132012 An Analysis of the Performance of Gravel Packs and Slotted Liners in Heavy Oil 
Operations ............................................................................................................................................................................ 12

Nosa Akhimiona, Timothy Gorham , Ariel Auffant, Jonathan Harrelson 
 

SPE 132093 Accurate Simulation of Non-Darcy Flow in Stimulated Fractured Shale Reservoirs ............................... 19
Barry Rubin 

 

SPE 132098 An Improved Laboratory Method to Estimate Flow Initiation Pressures and Near 
Wellbore Return Permeabilities ......................................................................................................................................... 35

Ajay Suri, M.M. Sharma 
 

SPE 132110 Development of Petrophysical Stress Models For Conversion of Core Porosity and 
Permeability Data from Ambient to Reservoir Conditions – A New Hybrid Approach................................................ 54

Steve O. Williams, Samih S. Batarseh, Max Solanki 
 

SPE 132229 Effect of Fracture and Flow Orientation on Two-Phase Flow in an Oil-Wet Fracture: 
Relative Permeability Curves and Flow Structures .......................................................................................................... 69

Saeed Shad, Brij B. Maini, Ian D. Gates 
 

SPE 132359 Identifying Injector-Producer Relationships in Waterflood Using Hybrid Constrained 
Nonlinear Optimization....................................................................................................................................................... 82

H. Lee, K. Yao, O.O. Okpani, A. Nakano, I. Ershaghi 
 

SPE 132363 Energy Conservation and Oil Production Opportunities in the Oil Field ................................................. 93
Hisham I. Al-Shuwaikhat, Muhammad H. Al-Buali, Ayedh M. Al-Shehri, Mufeed H. Al-Eid, Zakareya R. Al-
BenSaad, Hamad M. Al-Marri 

 

SPE 132369 The Effect of Salinity of Injection Brine on Water Alternating Gas Performance in 
Tertiary Miscible Carbon Dioxide Flooding: Experimental Study ................................................................................. 98

H. Jiang, Lily Nuryaningsih, Hertanto Adidharma 
 

SPE 132372 Review of Cuttings Transport in Directional Well Drilling: Systematic Approach ................................ 108
T. Nazari, G. Hareland, J.J. Azar 

 

SPE 132389 Experimental Determination of Minimum Miscibility Pressure (MMP) by Gas/Oil IFT 
Measurements for a Gas Injection EOR Project............................................................................................................. 123

Dayanand Saini, Dandina N. Rao 
 

SPE 132404 Integrated Characterization and Simulation of the Fractured Tensleep Reservoir at 
Teapot Dome for CO2 Injection Design ........................................................................................................................... 135

A. Ouenes, T. Anderson, D. Klepacki, A. Bachir, D. Boukhelf, U. Araktingi, M. Holmes, B. Black, V. Stamp 
 

SPE 132410 Addressing Horizontal Steam Injection Completions Challenges with Chevron’s 
Horizontal Steam Test Facility ......................................................................................................................................... 150

J.H. Fram, J.C. Sims, A.J. Sequera, T.C. Mayer 
 

SPE 132411 Temperature-Induced Fracture Reconsolidation of Diatomaceous Rock During Forced 
Water Imbibition ............................................................................................................................................................... 162

J. Peng, A.R. Kovscek 
 

SPE 132431 Calculating Equivalent Fracture Network Permeability of Multi-Layer-Complex 
Naturally Fractured Reservoirs........................................................................................................................................ 182

A. Jafari, T. Babadagli 
 

SPE 132441 Parallel Simulations of Commercial-Scale Polymer Floods ...................................................................... 197
Changli Yuan, M. Delshad, M.F. Wheeler 

 

SPE 132442 A Critical Assessment of CO2 Injection Strategies in Saline Aquifers ..................................................... 205
M. Delshad, M.F. Wheeler, X. Kong 

 

SPE 132447 Comparison of Chemical and Hysteresis CO2 Trapping in the Nugget Formation ................................ 223
S.H. Behzadi 

 

SPE 132458 Efficiency Analysis of Steam-Over-Solvent Injection in Fractured Reservoirs (SOS-FR) 
Method for Heavy-Oil Recovery....................................................................................................................................... 230

Al Muatasim Al Bahlani, T. Babadagli 
 

SPE 132459 Mechanics and Up-Scaling of Heavy Oil Bitumen Recovery by Steam-Over-Solvent 
Injection in Fractured Reservoirs (SOS-FR) Method..................................................................................................... 243

R. Singh, T. Babadagli 
 

SPE 132467 Robust Well Test Interpretation by Using Nonlinear Regression with Parameter and 
Data Transformations ....................................................................................................................................................... 255

Aysegul Dastan, Roland N. Horne 
 



SPE 132513 Application of Lithofacies Models to Characterize Unconventional Shale Gas Reservoirs 
and Identify Optimal Completion Intervals .................................................................................................................... 273

Arijit Mitra, D. Warrington, A. Sommer, Baker Hughes 
 

SPE 132515 Modeling the Toe-to-Heel Air Injection Process by Introducing a New Method of Type-
Curve Match ...................................................................................................................................................................... 282

Hadi Jabbari, Riyaz Kharrat, Zhengwen Zeng, Vahid Mostafavi, Abolghasem Emamzadeh 
 

SPE 132521 Impact of Reservoir Characteristics on Water Production in Enhanced Coalbed Methane 
Operations .......................................................................................................................................................................... 296

M. Jamshidi, K. Jessen 
 

SPE 132524 Estimates of Fracture Lengths and Injection Profile in an Injection Well by History 
Matching Bottom Hole Pressures ..................................................................................................................................... 305

Ajay Suri, M.M. Sharma, Ekwere J. Peters, U. T. Austin 
 

SPE 132537 An Experimental Study of Alkaline Surfactant Flooding in Ultra Shallow Heavy Oil 
Reservoirs ........................................................................................................................................................................... 317

Rabia Mohamed Hunky, Yongfu Wu, Baojun Bai, Shari Dunn-Norman 
 

SPE 132545 A Novel Optimization Model for Analyzing Production Data .................................................................. 329
Kun Cheng, Y.N. Wei, Wenyan Wu, S.A Holditch 

 

SPE 132564 Heavy Oil Production Enhancement by Viscosity Reduction ................................................................... 337
Patrick Shuler, Yongchun Tang, Hongxin Tang 

 

SPE 132596 Best Practices in Testing and Analyzing Multilayer Reservoirs ............................................................... 346
Yan Pan, Michael Sullivan, David Belanger 

 

SPE 132605 Gel Damage Remediation by Evaporative Mechanisms: A Laboratory Investigation ........................... 357
Duc Le, Jagannathan Mahadevan, Ken McQueen 

 

SPE 132606 Productivity Loss in Gas Wells Due to Salt Deposition ............................................................................. 367
Duc Le, Jagannathan Mahadevan 

 

SPE 132607 Effect of Gravity, Flow Rate, and Small Scale Heterogeneity on Multiphase Flow of CO2 
and Brine ............................................................................................................................................................................ 377

Chia-Wei Kuo, Jean-Christophe Perrin, S.M. Benson 
 

SPE 132608 Reservoir Simulation of Cyclic Steam Injection Including the Effects of Temperature 
Induced Wettability Alteration......................................................................................................................................... 390

B. Hascakir, A. R. Kovscek 
 

SPE 132609 Optimizing Volumetric Sweep Effi ciency in Waterfloods by Integrating Streamlines, 
Design of Experiments, and Hydrocarbon F-Φ Curves ................................................................................................. 404

O. Izgec, M. Sayarpour, G.M. Shook 
 

SPE 132621 New Insight into Integrated Reservoir Management using Top-Down, Intelligent 
Reservoir Modeling Technique; Application to a Giant and Complex Oil Field in the Middle East ......................... 419

Amirmasoud Kalantari-Dahaghi, S.D. Mohaghegh, Y. Khazaeni 
 

SPE 132622 Modeling Gas-Phase Mass Transfer Between Fracture and Matrix in Naturally 
Fractured Reservoirs......................................................................................................................................................... 429

A. Jamili, G.P. Willhite, D.W. Green 
 

SPE 132624 Evaluation of CO2 Injectivity from Waterflood Values............................................................................. 442
Venu Nagineni, Richard G. Hughes, David D’Souza, Kenneth M. Deets 

 

SPE 132625 A Multivariate Autoregressive Model for Characterizing Producer-producer 
Relationships in Waterfloods from Injection/Production Rate Fluctuations................................................................ 451

Kun-Han Lee, Antonio Ortega, Nelia Jafroodi, I. Ershaghi 
 

SPE 132626 Ensemble Based Optimization of EOR Processes ...................................................................................... 467
Uchenna O. Odi, Robert H. Lane, Maria Antonieta Barrufet 

 

SPE 132629 Intelligent Model Management and Visualization for Smart Oilfields .................................................... 494
Charalampos Chelmis, Amol Bakshi, Burcu Seren, Karthik Gomadam, Viktor K. Prasanna 

 

SPE 132633 Investigation of Trapped Oil Mechanisms and Opportunities for Improved Oil Recovery 
in Deepwater Gulf of Mexico ............................................................................................................................................ 501

Xin Li, Joseph Lach, Kenneth Mcmillen, Shengkai Duan 
 

SPE 132642 A Hierarchical Streamline-Assisted History Matching Approach with Global and Local 
Parameter Updates ............................................................................................................................................................ 516

Jichao Yin, Hanyoung Park, Akhil Datta-Gupta, Michael J. King, Manoj K. Choudhary 
 

SPE 132643 Intelligent Time Successive Production Modeling ..................................................................................... 531
Y. Khazaeni, S.D. Mohaghegh 

 

SPE 132644 Thermal Modeling of Drilling into Steam Chambers ................................................................................ 548
Tyler Hallman, Ron MacDonald, G. Hareland, Jeff Gerlitz 

 

SPE 132645 Numerical Modeling of the Water Imbibition Process in Water-Wet Laboratory Cores ...................... 569
M. Hosein Kalaei, D.W. Green, G.P. Willhite 

 



VOLUME 2 
 
SPE 132649 The Effect of Reservoir Heterogeneity on Gas Production From Hydrate Accumulations 
in the Permafrost ............................................................................................................................................................... 585

M.T. Reagan, Michael B. Kowalsky, G.J. Moridis, Suntichai Silpngarmlert 
 

SPE 132654 Integration of 3D Seismic Attributes into Stochastic Reservoir Models Using Iterative 
Vertical Resolution Modeling Methodology .................................................................................................................... 610

Jianwei Wang, Qifeng Dou 
 

SPE 132656 Basin-Wide Pressure Changes Due to CO2 Storage: California Production as a Reverse 
Analog................................................................................................................................................................................. 622

Preston Jordan 
 

SPE 132685 New Temperature-Activated Travel Joint Minimizes Expansion Issues in Horizontal 
Thermal Applications ........................................................................................................................................................ 629

Roger Schultz, Travis Cavender 
 

SPE 132699 Waterflood Tomography: Mapping High Contrast Permeability Structures Using 
Injection/Production Data................................................................................................................................................. 641

Yenting Lin, Antonio Ortega, Amir Mohammad Nejad, I. Ershaghi 
 

SPE 132849 Selection of Three-Phase Relative Permeability Model for Mixed-Wet Reservoirs ................................ 650
S. H. Behzadi, V. Alvarado 

 

SPE 133131 Enhancements To GPS-Based Subsidence Monitoring At The Wilmington Oil Field............................ 662
S. Baghdikian, J.D. Jepson, M.J. Henry, K. Holtz, L. Bock, J. Fayman, G. Mader 

 

SPE 133132 The Effect of Temperature and Oil Viscosity Reduction on Water Imbibition of 
Diatomite ............................................................................................................................................................................ 669

B. Vega, A.R. Kovscek 
 

SPE 133298 Simulation Investigation of Solvent Co-Injection in Vapor and Liquid Phase to Reduce 
Shale Barrier Impact on SAGD Performance ................................................................................................................. 683

Weiqiang Li, Daulat D. Mamora 
 

SPE 133344 Quantifying the Fate of Hydrate Inhibitor in an HPHT Gas Condensate Subsea Tieback.................... 696
Jonathan J Wylde 

 

SPE 133376 Biodiesel as Surfactant Additive in Steam Assisted Recovery of Heavy-Oil and Bitumen ..................... 706
T. Babadagli, B. Ozum 

 

SPE 133378 Reconfiguring a California Platform for Offshore Crude Dehydration and Water 
Disposal via Injection ........................................................................................................................................................ 715

Ted Frankiewicz, Bob Van Nostrand, Bob Manning 
 

SPE 133407 A New Diagnostic Tool for Performance Evaluation of Heavy Oil Waterfloods: Case 
Study of Western Canadian Heavy Oil Reservoirs ......................................................................................................... 723

F. Ahmadloo, K. Asghari, G. Renouf 
 

SPE 133453 Numerical Simulation of Thermal Solvent Replacing Steam under Steam Assisted 
Gravity Drainage (SAGD) Process ................................................................................................................................... 733

Weiqiang Li, Daulat D. Mamora 
 

SPE 133471 Effect of Elasticity During Viscoelastic Polymer Flooding: A Possible Mechanism of 
Increasing the Sweep Efficiency ....................................................................................................................................... 747

Tolkynay S. Urbissinova, Japan Trivedi, Ergun Kuru 
 

SPE 133500 Sand on Demand: An Approach to Improving Productivity in Horizontal Wells under 
Heavy Oil Primary Production - Part II .......................................................................................................................... 759

Brigida Meza Diaz, Ron Sawatzky, Ergun Kuru 
 

SPE 133533 Transient Behavior and Analysis of Non-Darcy Flow in Porous and Fractured Reservoirs 
According to the Barree and Conway Model .................................................................................................................. 788

Ajab Al-Otaibi, Yu-Shu Wu 
 

SPE 133539 A Unified Approach for Falloff and Buildup Tests Analysis Following a Short 
Injection/Production Time ................................................................................................................................................ 813

Gorgonio Fuentes-Cruz, Rodolfo Camacho-Velazquez, Mario Vasquez-Cruz 
 

SPE 133540 New Technology in the Bakken Play Increases the Number of Stages in Packer/Sleeve 
Completions........................................................................................................................................................................ 828

Neil Buffington, Justin Kellner, James G. King, Baker Hughes, Betsy David, Andronikos Demarchos, Louis 
Shepard 

 

SPE 133545 Failure Prediction for Rod Pump Artificial Lift Systems.......................................................................... 845
Y. Liu, K. Yao, S. Liu, C.S. Raghavendra, T.L. Lenz, L. Olabinjo, B. Seren, S. Seddighrad, C.G. Dinesh Babu 

 

SPE 133560 Parameterization Techniques to Improve Mass Conservation and Data Assimilation for 
Ensemble Kalman Filter ................................................................................................................................................... 853

Yan Chen, Dean S. Oliver 
 



SPE 133587 Research Progress of Modelling on Cold Heavy Oil Production with Sand ............................................ 866
Yi Pan, Zhangxin Chen, Jian Sun, Xia Bao, Lizhi Xiao, Ruihe Wang 

 

SPE 133591 Chemical Treatment to Mitigate Condensate and Water Blocking in Gas Wells in 
Carbonate Reservoirs ........................................................................................................................................................ 876

M. Ahmadi, M.M. Sharma, G.A. Pope, D.E. Torres, C.A. McCulley, H. Linnemeyer 
 

SPE 133592 Alaskan Heavy Oil: First CHOPS at a Vast, Untapped Arctic Resource ................................................ 886
J.P. Young, W.L. Mathews, E.J. Hulm 

 

SPE 133593 Simulation of Time-lapse Mineral Carbonation and Isotope Fractionation of Injected 
CO2 in Aquifer: Implications for Monitoring CO2 Sequestration ................................................................................. 893

W. Jung, D. Yang 
 

SPE 133594 Optimization of Carbon Dioxide Sequestration and Enhanced Oil Recovery in Oil 
Reservoir ............................................................................................................................................................................ 902

Hamid Reza Jahangiri, Dongxiao Zhang 
 

SPE 133595 Density of High Pressure and Temperature Gas Reservoirs: Effect of Non-hydrocarbon 
Contaminants on Density of Natural Gas Mixtures........................................................................................................ 911

F. Tabasinejad, R.G. Moore, S.A. Mehta, K.C. Van Fraassen, Y. Barzin, J.A. Rushing, K.E. Newsham 
 

SPE 133596 Development and Field Pilot Test of a Novel Viscoelastic Anionic-Surfactant (VAS) 
Fracturing Fluid ................................................................................................................................................................ 925

Jin Zhang, Mei Zhang, Shicheng Zhang, Baojun Bai, Zhen Gao 
 

SPE 133598 Feasibility Investigation of CO2 Miscible Flooding in South Slattery Minnelusa 
Reservoir, Wyoming .......................................................................................................................................................... 934

P. Gao, B. Towler, H. Jiang 
 

SPE 133599 Effect of Interstitial Water Saturation and Air Flux on Combustion Kinetics of High 
Pressure Air Injection (HPAI) .......................................................................................................................................... 945

Y. Barzin, R.G. Moore, S.A. Mehta, M.G. Ursenbach, F. Tabasinejad 
 

SPE 133601 Evaluation of a Deposit at the PBU L-106 Site, North Slope, Alaska, for a Potential Long-
Term Test of Gas Production From Hydrates................................................................................................................. 960

G.J. Moridis, M.T. Reagan, K. Boyle, K. Zhang 
 

SPE 133604 Optimization of Remediation of Possible Leakage from Geologic CO2 Storage Reservoirs 
into Groundwater Aquifers............................................................................................................................................... 984

A. Esposito, S.M. Benson 
 

SPE 133606 Ensemble Based Characterization and History Matching of Naturally Fractured 
Tight/Shale Gas Reservoirs............................................................................................................................................... 996

Parham Ghods, Dongxiao Zhang 
 

SPE 133610 A New Model for Predicting Inflow Performance of Fractured Horizontal Wells ............................... 1030
Hong Yuan, Desheng Zhou 

 

SPE 133611 Storage and Output Flow From Shale and Tight Gas Reservoirs .......................................................... 1038
Mohammad Rahmanian, Nisael Solano, Roberto Aguilera 

 

SPE 133613 Permeability Estimate for the South Ellwood Fault ................................................................................ 1059
J. Boles, S. Horner, G. Garven 

 

SPE 133615 Simplified Yet Rigorous Forecasting of Tight/Shale Gas Production in Linear Flow .......................... 1068
M. Nobakht, L. Mattar, S. Moghadam, D.M. Anderson 

 

SPE 133619 A Novel Electrokinetics Method of Oilfield Scale Control In-Situ ......................................................... 1082
M. Haroun, B. Ghosh, George V. Chilingar, K. Wittle, S. Pamukcu, M. Al Badawi 

 

SPE 133626 Integrated Risk Analysis Criteria for Managing Exploration and Development of Oil and 
Gas Assets......................................................................................................................................................................... 1098

Hadi Belhaj, M. Haroun, Terry Lay 
 

SPE 134002 Testing and History Matching ES-SAGD (Using Hexane) ...................................................................... 1108
Oluropo Rufus Ayodele, N. Tawfik Nasr, John Ivory 

 

SPE 134005 A Method to Quickly Estimate the Probable Value of Shale Gas Well .................................................. 1123
Elmer L. Dougherty, Jincai Chang 

 

SPE 134006 An Inequality-Constrained Extended Kalman Filter for Continual Forecasting of 
Interwell Connectivities in Waterfloods ........................................................................................................................ 1134

Daoyuan Zhai, Jerry M. Mendel 
 

SPE 134021 Catalytic Properties of Clay Based Hybrid Materials for Drilling Operations ..................................... 1145
Jung-Kun Lee, You-Hwan Son, Phuoc Tran, Yee Soong, Donald Martello, Minking Chyu 

 

Author Index 




