
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-2190-3 

SPE International Symposium 
and Exhibition on Formation 
Damage Control 2016 

Lafayette, Louisiana, USA 
24 – 26 February 2016 

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© (2016) by Society of Petroleum Engineers 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
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 
 

COMPARATIVE STUDY OF FORMATION DAMAGE DUE TO STRAINING AND SURFACE 
DEPOSITION IN POROUS MEDIA................................................................................................................................... 1

H. Khan, M. Mirabolghasemi, H. Yang, M. Prodanovic, D. Dicarlo, M. Balhoff, K. Gray 
 

A DEEPWATER OPENHOLE GRAVEL PACK COMPLETION WITH PROLONGED WELL 
SUSPENSION WITHOUT INITIAL CLEANUP: AN ANGOLA BLOCK 15/06 CASE HISTORY .......................... 19

D. Staltari, J. Urdaneta, O. Barradas, D. Pellicano, G. Ripa, P. Fernandes, C. Cauende, E. Sonangol, M. 
Nasrallah, A. Aye, L. Djouli, A. Adeolu, B. Magloire, A. Kumar, B. Gadiyar, M. Parlar 

 

FIELD APPLICATION STUDY OF ZINC BASED, LOW DEBRIS PERFORATING CHARGES .......................... 29
S. Zuklic, B. Myers, R. Satti 

 

NEW INSIGHTS INTO OPTIMIZING PERFORATION CLEAN UP AND ENHANCING 
PRODUCTIVITY WITH ZINC-CASE SHAPED CHARGES........................................................................................ 46

R. Satti, R. White, D. Ochsner, O. Osarumwense, S. Zuklic, T. Sampson 
 

SELECTIVELY STIMULATING OIL PRODUCTION IN MATURE NATURALLY FRACTURED 
CARBONATE RESERVOIRS ........................................................................................................................................... 60

G. Guillot, Y. Antunano, R. Cuadras, A. Milne, E. Miquilena, M. Losada, N. Molero, L. Mujica, J. Vazquez, J. 
Santini 

 

DEVELOPING A MARGINAL FIELD COMBINING STIMULATION AND WATER CONTROL 
TO LIMIT SCALING ......................................................................................................................................................... 77

A. Martinez, O. Melo, T. Resendiz, J. Aguilar, J. Vazquez, N. Molero 
 

A NEW METHOD TO ACCURATELY ASCERTAIN HYDROGEN FLUORIDE STRENGTH OF 
ACIDIZING STIMULATION FLUIDS USING AN ION SELECTIVE ELECTRODE METER............................... 88

N. Akaighe, S. Mukhopadhyay, E. Lopez 
 

OVERCOMING OBM FILTER CAKE DAMAGE USING MICRO-EMULSION REMEDIATION 
TECHNOLOGY ACROSS A HIGH-TEMPERATURE FORMATION........................................................................ 95

A. Addagalla, B. Kosandar, I. Lawal, P. Jadhav, A. Imran, Q. Saqer, W. Sherbeny, A. Ansari, R. Pino, A. Gad-Alla, 
T. Olivaresantunez 

 

STUDY OF CONDENSATE BLOCKAGE AND ITS REMEDY IN EAGLE FORD GAS- 
CONDENSATE ZONE ..................................................................................................................................................... 106

H. Pu, Y. Li 
 

EFFECTS OF HIGH PORE PRESSURE ON PERFORATION TUNNELS IN BOTH HIGH AND 
MODERATE COMPRESSIVE STRENGTH ROCKS.................................................................................................. 119

D. Haggerty, G. Craddock, J. McGregor 
 

FIELD APPLICATION OF AN INNOVATIVE, MINIMALLY DAMAGING LOW-ECD INVERT 
EMULSION FLUID FOR DRILLING AND COMPLETION OF HP/HT WELLS: UPDATE ON 
FLUID PERFORMANCE ................................................................................................................................................ 132

M. Strand, O. Lunde, D. McMillan, D. Clinch, T. Wroblewski, N. Fleming, S. Hireche, A. Vatne, M. Karunakaran, 
Z. Ibragimova 

 

FIELD IMPLEMENTATION OF AN OIL BASED CARRIER FLUID IMPROVES GRAVEL PACK 
EFFICIENCY .................................................................................................................................................................... 150

C. Strachan, H. Kaarigstad, E. Arnestad, O. Nesse, B. Gadiyar, A. Phatak, S. Green, G. Sandberg, S. Sedberg 
 

IMPROVING OIL TRANSPORTABILITY USING CO2 IN THE BAKKEN SYSTEM – A 
LABORATORY INVESTIGATION ............................................................................................................................... 164

L. Jin, J. Sorensen, S. Hawthorne, S. Smith, N. Bosshart, M. Burton-Kelly, D. Miller, C. Grabanski, J. Harju 
 

NANOPARTICLE-BASED DRILLING FLUIDS FOR MINIMIZING FORMATION DAMAGE IN 
HP/HT APPLICATIONS.................................................................................................................................................. 181

O. Mahmoud, H. Nasr-El-Din, Z. Vryzas, V. Kelessidis 
 

WELL PLACEMENT OPTIMIZATION IN A GAS CONDENSATE RESERVOIR TO PREVENT 
CONDENSATE BANKING.............................................................................................................................................. 207

E. Evans, A. Ghalambor, A. Orangi 
 

CO2 INJECTION TO MITIGATE CONDENSATE BANKING IN A LOW-PERMEABILITY 
RESERVOIR ..................................................................................................................................................................... 215

E. Evans, A. Ghalambor, A. Orangi 
 

HIGH-PRESSURE FILTRATION UNIT FOR COMPLETION AND WORKOVER FLUIDS ............................... 225
M. Alrashdan, A. Defrees, L. Carbrey 

 



ENHANCING A DEPLETED SANDSTONE FORMATION WITH SINGLE-STAGE ACID IN A 
VIETNAM OFFSHORE CASE STUDY ......................................................................................................................... 239

T. Ao, P. Thang, T. Loc 
 

FACTORS GOVERNING THE PERFORMANCE OF MULTI-LAYERED METAL-MESH 
SCREENS........................................................................................................................................................................... 247

C. Wu, M. Sharma, R. Chanpura, M. Parlar, J. Ayoub 
 

ASPHALTENE PREVENTION WORKFLOW ENHANCES OIL PRODUCTION IN HT 
FRACTURED CARBONATE RESERVOIRS ............................................................................................................... 269

R. Ortiz, C. Perez, O. Sanchez, U. Aybar, F. Tellez, L. Mujica, J. Aguilar, E. Andrade, J. Resendiz, J. Camarillo, 
M. Mosqueda 

 

NOVEL EVALUATION METHOD OF SURFACTANT AND CLAY INHIBITOR PERFORMANCE 
ON FRACTURING FLUID RECOVERY FOR EAGLE FORD AND MANCOS OUTCROP SHALE 
CORES USING NMR TECHNIQUE .............................................................................................................................. 294

J. Kim, A. Gomaa, H. Zhang, S. Nelson 
 

ENGINEERING HYDRAULIC FRACTURING CHEMICAL TREATMENT TO MINIMIZE 
WATER BLOCKS: A SIMULATED RESERVOIR-ON-A-CHIP APPROACH ........................................................ 304

J. Kim, A. Gomaa, S. Nelson, H. Hudson 
 

OPTIMIZATION OF ASSET-WIDE CHEMICAL TREATMENT PROGRAMS..................................................... 320
Z. Awny, A. Babaniyazov 

 

THEORETICAL AND EXPERIMENTAL STUDY ON OPTIMAL INJECTION RATES IN 
CARBONATE ACIDIZING ............................................................................................................................................. 339

K. Dong, D. Zhu, A. Hill 
 

THE EFFECT OF EVOLVED CO2 ON WORMHOLE PROPAGATION IN CARBONATE 
ACIDIZING ....................................................................................................................................................................... 357

H. Cheng, D. Zhu, A. Hill 
 

LABORATORY SIMULATION AND DAMAGE IN OPEN HOLE WATER INJECTORS .................................... 369
M. Byrne, R. Kandasamy, A. Bruce 

 

EXPERIMENTAL AND NUMERICAL INVESTIGATION OF A NOVEL TECHNIQUE FOR 
PERFORATION IN PETROLEUM RESERVOIR ....................................................................................................... 376

L. Zheng, M. Rahman, M. Ahammad, S. Butt, J. Alam 
 

STOCHASTIC ANALYSIS OF INORGANIC SCALE BUILDUP IN SEAWATER INJECTION OF 
WATERFLOODING OPERATIONS ............................................................................................................................. 386

C. Temizel, A. Tiwari, S. Aktas, T. Tuna 
 

SAND RETENTION TESTING: RESERVOIR SAND OR SIMULATED SAND - DOES IT 
MATTER?.......................................................................................................................................................................... 414

T. Ballard, S. Beare, N. Wigg 
 

TARGETING ENHANCED PRODUCTION THROUGH DEEP CARBONATE STIMULATION: 
STABILIZED ACID EMULSIONS ................................................................................................................................. 436

A. Cairns, G. Al-Muntasheri, M. Sayed, L. Fu, E. Giannelis 
 

CHOKE MANAGEMENT STRATEGIES FOR HYDRAULICALLY FRACTURED WELLS AND 
FRAC–PACK COMPLETIONS IN VERTICAL WELLS ............................................................................................ 460

E. Karantinos, M. Sharma, J. Ayoub, M. Parlar, R. Chanpura 
 

FINES MOBILISATION BY LOW-SALINITY WATER INJECTION: 3-POINT-PRESSURE 
TESTS................................................................................................................................................................................. 480

S. Bhattacharya, J. Paitaridis, A. Pedler, A. Badalyan, Y. Yang, T. Carageorgos, P. Bedrikovetsky, D. Warren, N. 
Lemon 

 

A SIMULATION STUDY ON MITIGATION OF WATER HARDNESS DAMAGES IN 
FRACTURING FLUIDS................................................................................................................................................... 491

C. Bao, J. Han, L. Li, C. Qiao, H. Sun, A. Sookprasong 
 

SOLUBILITY AND INHIBITION EFFICIENCY OF PHOSPHONATE SCALE 
INHIBITOR_CALCIUM_MAGNESIUM COMPLEXES FOR APPLICATION IN 
PRECIPITATION SQUEEZE TREATMENT ............................................................................................................... 499

A. Valiakhmetova, K. Sorbie, L. Boak, S. Shaw 
 

STABILITY DETERMINATION OF ACID EMULSIONS BY DROPLET SIZE 
CHARACTERIZATION WITH STATIC LIGHT SCATTERING ............................................................................. 513

M. Weissenberger, P. Khalafpour 
 

PERFORATING SYSTEM PERFORMANCE AT DOWNHOLE CONDITIONS: RECENT 
ADVANCES IN MODELING AND PREDICTION ...................................................................................................... 525

B. Grove, J. Harvey, A. Martin 
 

ENHANCED OIL RECOVERY USING INNOVATIVE ASPHALTENE INHIBITORS IN EAST 
VENEZUELA .................................................................................................................................................................... 540

Y. Villard, F. Fajardo, A. Milne 
 



THE IMPACT OF CORROSION INHIBITORS ON RELATIVE PERMEABILITY OF WATER 
INJECTOR AND PRODUCTION WELL PERFORMANCE ...................................................................................... 553

C. Johnston, L. Sutherland, M. Jordan 
 

IMPROVING FRACTURE CONDUCTIVITY BY DEVELOPING AND OPTIMIZING CHANNELS 
WITHIN THE FRACTURE GEOMETRY: CFD STUDY ............................................................................................ 568

A. Gomaa, H. Hudson, S. Nelson, H. Brannon 
 

EXPERIMENTAL INVESTIGATION OF PARTICULATE DIVERTER USED TO ENHANCE 
FRACTURE COMPLEXITY........................................................................................................................................... 593

A. Gomaa, A. Nino-Penaloza, D. Castillo, E. McCartney, J. Mayor 
 

COMPREHENSIVE FIELD-SCALE INJECTION PERFORMANCE ANALYSIS ASSOCIATED 
WITH INJECTED WATER QUALITY PARAMETERS............................................................................................. 611

B. Sabut, N. Al-Hajri, M. Al-Ajmi, R. Al-Zahrani, H. Nasr-El-Din 

 
VOLUME 2 

 
CHLOROPHYLL: A NATURALLY OCCURRING GREEN POLYMER BREAKER FOR 
HYDRAULIC FRACTURING......................................................................................................................................... 629

P. Dhilipala, C. Armstrong 
 

FIRST SUCCESSFUL APPLICATION OF TEMPORARY GEL PLUG REPLACING CALCIUM 
CARBONATE CHIPS TO ISOLATE DEPLETED RESERVOIR, CASE STUDY FROM SAUDI 
ARABIA GAS FIELD ....................................................................................................................................................... 639

A. Ziad, D. Gromakovskii, A. Al-Sagr, S. Al-Driweesh 
 

AN INNOVATIVE APPROACH TO GEL BREAKERS FOR HYDRAULIC FRACTURING ................................ 645
M. Fuller 

 

RESULTS FROM RESPONSE SURFACE METHODOLOGY IN THE STUDY OF NOVEL 
TEMPORARY AND PERMANENT CLAY STABILIZERS ....................................................................................... 661

C. Aften, J. Zhang 
 

OBTAINING COMPARABLE AND RELEVANT FORMATION SWELLING SENSITIVITY 
DATA FROM CST: IS THIS EVEN POSSIBLE? ......................................................................................................... 672

D. Benoit, G. Montenegro-Galindo, K. Anderson, K. Hoeman 
 

NOVEL AQUEOUS-BASED CONSOLIDATION RESTORES SAND CONTROL AND WELL 
PRODUCTIVITY: CASE HISTORY FROM EAST MALAYSIA ............................................................................... 683

L. Riyanto, M. Saleh, K. Goh, J. Ambrose, T. Kristano, C. Hong 
 

A COMPARATIVE STUDY ON OPERATIONAL PERFORMANCE OF ADVANCED LOW 
FRICTION RESIDUE-FREE FRACTURING FLUID VERSUS CONVENTIONAL FLUID 
SYSTEMS .......................................................................................................................................................................... 695

E. Schnoor, D. Singh, A. Russell, M. Jespersen, C. Lewis 
 

REMOVING FORMATION DAMAGE FROM FINES MIGRATION IN THE PUTUMAYO BASIN 
IN COLOMBIA: CHALLENGES, RESULTS, LESSONS LEARNED, AND NEW 
OPPORTUNITIES AFTER MORE THAN 100 SANDSTONE ACIDIZING TREATMENTS ................................. 706

W. Reinoso, F. Torres, M. Aldana, P. Campo, E. Alvarez, E. Tovar 
 

PRESSURE-DEPENDENT INDUCED FRACTURE COMPLEXITY OR NATURAL FRACTURE 
CONTRIBUTION EVALUATION IN UNCONVENTIONAL RESERVOIRS: HOW TO ASSURE 
THEIR LONG-TERM BENEFIT .................................................................................................................................... 723

L. Sierra 
 

EFFECTIVE RESIN CONSOLIDATION TREATMENT METHODS AND COMPOSITIONS FOR 
CLAY-LADEN FORMATIONS ...................................................................................................................................... 752

M. Rama, S. Songire, P. Meher, T. Kristanto, R. Latief, Z. Hanif 
 

DEVELOPMENTS IN SANDSTONE HF ACIDIZING: HF FLUID COMPATIBLE WITH NA OR K 
BRINES AND CARBONATE-LADEN MINERALOGY FOR HIGH TEMPERATURES (360 F) .......................... 766

E. Garcia, A. Lablanc, A. Beuterbaugh, T. Calabrese 
 

DAMAGE REMEDIATION IN A MATURE FIELD RESERVOIR BY APPLYING A 
CUSTOMIZED TREATMENT USING SURFACE ACTIVE ADDITIVES AND DIVERSION 
TECHNOLOGIES: CASE HISTORIES FROM SAN FRANCISCO FIELD.............................................................. 779

G. Lucuara, J. Usuriaga, P. Campo, E. Sepulveda, C. Pacheco 
 

FIELD RESULTS AND EXPERIMENTAL COMPARATIVE ANALYSIS OF SODIUM AND 
NONSODIUM CHELANT-BASED HF ACIDIZING FLUIDS FOR SAND CONTROL 
OPERATIONS................................................................................................................................................................... 792

A. Smith, G. Woon, F. Smits, K. Govinathan, W. Yong, A. Beuterbaugh, E. Garcia 
 



PERFORATING LARGE HIGH-PRESSURE WELLS WITH LOW-SHOCK AND LOW-DEBRIS 
GUN SYSTEMS................................................................................................................................................................. 816

C. Baumann, M. Smart, C. Stulb, M. Brinsden, Z. Gavric, C. Le 
 

ABILITY OF A FILTER CAKE BREAKER TO DIFFUSE INTO COMPLETION BRINE AND 
PACKED GRAVEL .......................................................................................................................................................... 832

C. Allogo, R. Ravitz, B. Gadiyar, S. King'Ori 
 

APPLIED BUILDUP WELL TEST INTERPRETATION: FIELD TESTING OF CONVENTIONAL 
AND DECONVOLUTION METHODS .......................................................................................................................... 844

O. Rosario, M. Martinez, C. Baumann, M. Ardila 
 

IRON SULFIDE SCALE DEPOSITION IN DEEP SOUR RESERVOIRS ................................................................. 860
J. Ma, T. Fuss, J. Shi 

 

A NOVEL APPLICATION OF STANDARD SURVEILLANCE TECHNIQUES TO FORMATION 
DAMAGE CONTROL BY IDENTIFYING THE LOCATION OF THE OBSTRUCTION AND 
QUANTIFYING SKIN TYPE .......................................................................................................................................... 871

F. Gonzalez, D. Gonzalez, M. Pietrobon, T. Yilmaz, J. Pecoraro, C. Stewart, D. Giles 
 

NEAR WELLBORE DAMAGE AND TYPES OF SKIN DEPENDING ON MECHANISM OF 
DAMAGE ........................................................................................................................................................................... 895

M. Patel, A. Singh 
 

GUAR REPLACEMENT WITH SYNTHETIC POLYMERS - UTICA SHALE CASE HISTORIES ..................... 906
E. Blamble, J. Pyncheon 

 

MULTIFUNCTIONAL STIMULATION OF GAS WELLS OPERATING IN GAS CAP OVER A 
DEPLETED OIL RESERVOIR ....................................................................................................................................... 918

I. Lakatos, G. Lakatos-Szabo, G. Szentes, T. Bodi, T. Vago, Z. Karaffa 
 

NOVEL PERFORATION AND STIMULATION APPROACH TO MAXIMIZE PRODUCTION 
FROM HPHT SOUR GAS WELLS: KUWAIT JURASSIC BEST PRACTICES ...................................................... 936

S. Pradhan, Y. Al-Otaibi, A. Al-Mutairi, W. Mahmoud, E. Abdelbagi, H. Slama 
 

AN INTEGRATED STUDY OF MUD PLASTERING EFFECTS FOR REDUCING FILTRATE'S 
INVASION ......................................................................................................................................................................... 945

C. Ezeakacha, S. Salehi, A. Ghalambor, M. Karimi 
 

AN IMPROVED WORMHOLE PROPAGATION MODEL WITH A FIELD EXAMPLE ...................................... 958
X. Tan, X. Weng, C. Cohen 

 

ANALYSIS OF SAND SCREEN INTEGRITY IN DEPLETING SANDSTONE RESERVOIR............................... 976
A. Tallin, Y. Han, G. Wong 

 

MIIMIZE FORMATION DAMAGE IN WATER-SENSITIVE UNCONVENTIONAL 
RESERVOIRS BY USING ENERGIZED FRACTURING FLUID.............................................................................. 987

B. Kong, S. Wang, S. Chen 
 

SOLUBILITY OF BARIUM SULFATE IN FORMATE BRINES - NEW INSIGHT INTO 
SOLUBILITY LEVELS AND REACTION MECHANISMS ..................................................................................... 1002

H. Siv, A. Zhao 
 

CONSOLIDATING SAND WITH NEW GENERATION ZETA POTENTIAL ALTERING 
SYSTEMS ........................................................................................................................................................................ 1013

D. Treybig, R. Saini, L. Vigderman, K. Smith, B. Gray, J. Strobel 
 

GRAVEL PACK SIZING CRITERIA - IT'S TIME TO RE-EVALUATE................................................................ 1039
C. Fischer, V. Constien, C. Vining 

 

WOULD YOU LIKE GOOD LAB RESULTS OR A PRODUCTIVE WELL? GETTING 
WELLBORE CLEANUP TESTING RIGHT!.............................................................................................................. 1052

C. Fischer, C. Vining, V. Constien 
 

IDENTIFYING THE SOURCE AND MAGNITUDE OF FORMATION DAMAGE FROM 
PRESSURE AND TEMPERATURE PROFILES ........................................................................................................ 1069

Z. You, P. Bedrikovetsky 
 

INJECTIVITY IMPAIRMENT DURING PRODUCED WATER DISPOSAL INTO LOW-
PERMEABILITY VÖLKERSEN AQUIFER (COMPRESSIBILITY AND RESERVOIR 
BOUNDARY EFFECTS) ................................................................................................................................................ 1079

Z. You, A. Kalantariasl, K. Schulze, J. Storz, C. Burmesters, S. Kunckeler, P. Bedrikovetsky 
 

A NEW PHENOMENON OF SLOW FINES MIGRATION IN OIL AND GAS FIELDS 
(LABORATORY AND MATHEMATICAL MODELLING) ..................................................................................... 1099

Y. Yang, Z. You, F. Siqueira, A. Vaz, P. Bedrikovetsky 
 

A NEW METHOD FOR WATER SHUT-OFF USING INDUCED FORMATION DAMAGE............................... 1114
A. Zeinijahromi, P. Bedrikovetsky 

 

EVALUATING DAMAGE TO THE PROPPANT PACK FROM FRACTURING FLUIDS 
PREPARED WITH SALINE WATER.......................................................................................................................... 1121

R. Prabhu, R. Hutchins, S. Makarychev-Mikhailov 
 



DELIVERING A MORE CONSISTENT ESTIMATION OF TIGHT ROCK PERMEABILITY .......................... 1134
K. Ling, Y. Feng, A. Ghalambor, L. He 

 

PREDICTION OF FORMATION DAMAGE AT WATER INJECTORS WELLS DUE TO 
CHANNELIZATION IN UNCONSOLIDATED FORMATIONS.............................................................................. 1148

J. Bautista, A. Taleghani 
 

MUTUAL SOLVENT DRIVEN INORGANIC PRECIPITATION IN THE PRE-FLUSH STAGE OF 
SQUEEZE TREATMENTS............................................................................................................................................ 1171

M. Arab, K. Sorbie, M. Singleton 
 

SAND SCREEN DESIGN AND OPTIMIZATION FOR HORIZONTAL WELLS USING 
RESERVOIR GRAIN SIZE DISTRIBUTION MAPPING ......................................................................................... 1183

M. Mahmoudi, M. Roostaei, A. Ghalambor 
 

AN ASSESSMENT OF AN UNCOMPLICATED DRILL-IN FLUID AND ITS APPLICATION TO A 
WIDE RANGE OF GLOBAL COMPLETIONS AND THEIR RECENT SUCCESSES ......................................... 1197

M. Luyster, K. Tresco, J. Dobson, R. Ravitz, M. Allogo, K. Lim 
 

MOLECULAR DYNAMICS SIMULATIONS OF ASPHALTENE DISPERSION BY LIMONENE 
AND PVAC POLYMER DURING CO2 FLOODING ................................................................................................. 1229

M. Sedghi, L. Goual 
 
 

Author Index 




