SPE Low Perm Symposium 2016

Denver, Colorado, USA
5-6 May 2016

Volume 1 of 2

ISBN: 978-1-5108-3128-5



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© (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

SPE-180198-MS: ESTIMATION OF TRANSPORT DIFFUSIVITY OF NATURAL GAS IN

ORGANIC MATTER USING MOLECULAR DYNAMICS SIMULATION ....ccciiiitiiiiisiee e 1
S. He, Y. Ning, T. Chen, H. Liu, H. Wang

SPE-180200-MS: PARENT WELL REFRACTURING: ECONOMIC SAFETY NETS IN AN

UNECONOMIC MARKET ...ttt ettt sttt teesaee et e s te e e teess b e e beeasee e s beean b e ebeeasteenbeeanbeeabeeeteesnbeebeeaneees 13
G. Miller, G. Lindsay, J. Baihly, T. Xu

SPE-180201-MS: A COMPARISON STUDY ON HUFF-N-PUFF GAS INJECTION AND

CHEMICAL RELATIVE PERMEABILITY MODIFICATION TO MITIGATE CONDENSATE

BLOCKING IN FRACTURED SHALE GAS CONDENSATE RESERVOIRS .......ccooo oo 28
J. Sheng, J.J. Sheng, L. Li

SPE-180202-MS: LEAST SQUARE SUPPORT VECTOR MACHINE: AN EMERGING TOOL FOR

[N N N 1 I 2 1 TSSO UR PP 41
P. Panja, M. Pathak, R. Velasco, M. Deo

SPE-180204-MS: UNCONVENTIONAL RESERVOIR MODEL PREDICTIONS USING

MASSIVELY-PARALLEL FLOW-SIMULATION: BAKKEN/THREE FORKS RESERVOIR

DEVELOPMENT CASES AND SRV TESTING .....oooiiiiiicit ettt et stae e e sna e e saaesnaeataesnaaanneeanaeennees 63
M. Shahvali, J.R. Gilman, O. Angola, M. Uland, H. Meng, K. Esler, K. Mukundakrishnan, M. Ghasemi, V. Natoli

SPE-180207-MS: EFFECTS OF HYDRAULIC FRACTURES ON THE TREATMENT OF

CONDENSATE BY HUFF-N-PUFF GAS INJECTION IN EAGLE FORD SHALE .......cccccciiiiiiiie s 85
S. Yang, Y. Wei, Z. Chen, W. Wu, D. Ji

SPE-180208-MS: EFFECTS OF MULTICOMPONENT ADSORPTION ON ENHANCED SHALE

RESERVOIR RECOVERY BY CO2 INJECTION COUPLED WITH RESERVOIR

(] @ 111 1 AN NN SRS 96
S.Yang, Y. Wei, Z. Chen, W. Wu, J. Xu

SPE-180209-MS: COMPARISON OF NUMERICAL VS ANALYTICAL MODELS FOR EUR

CALCULATION AND OPTIMIZATION IN UNCONVENTIONAL RESERVOIRS........ccccoiiiiiiiieiieie s 105
A. Moinfar, J.C. Erdle, K. Patel

SPE-180210-MS: MODELING WELLBORE LIQUID-CONTENT IN LIQUID LOADING GAS

WELLS USING THE CONCEPT OF CHARACTERISTIC VELOCITY oottt 130
A.H.L. Gaol, P.P. Valko

SPE-180211-MS: MODELING CLAY SWELLING INDUCED CONDUCTIVITY DAMAGE IN

HYDRAULIC FRACTURES ... .ottt ettt s e s e et e e s e e s ae e aat e e st e e steessteenbeesteeesteesaseenteesnaeeneennteenres 151
A. Sanaei, M. Shakiba, A. Varavei, K. Sepehmoori

SPE-180213-MS: COUPLED GEOMECHANICS AND FLUID FLOW MODELING IN

NATURALLY FRACTURED RESERVOIRS .......ociitiiiiie ettt st st sttt e be e e nnean 165
J. Luo, K. Wang, H. Liu, Z. Chen

SPE-180214-MS: SURFACTANT ADSORPTION INVESTIGATION IN ULTRA-LOWER

PERMEABLE ROCKS ... .ottt ettt ste e et e st e e te e s s e et e e s ee e sseesnteeseeesteeaneeanteeareeenteeaneeenneeanneeneenneeanees 180
J. Zhang, D. Wang, K. Olatunji

SPE-180215-MS: THE EFFECT OF CHELATING AGENTS ON THE USE OF PRODUCED

WATER IN CROSSLINKED-GEL-BASED HYDRAULIC FRACTURING.......ccccciie e 187
A.M. Elsarawy, H.A. Nasr-El-Din, K.E. Cawiezel

SPE-180216-MS: INTEGRATED RESERVOIR MODELING WORKFLOW THAT COUPLES PVT

AND ADSORPTION IN CONFINED NANO-PORES, AN EAGLE FORD APPLICATION .....ccccocvviiniiinieiienieniens 201
X. Wu, G. Zhou, B. Najobaei, H. Pu, Y. Li

SPE-180217-MS: THE IMPACT OF PETROPHYSICAL AND COMPLETION PARAMETERS ON

PRODUCTION IN THE DENVER-JULESBURG BASIN ..ottt se et snee e nnee e nneeaneas 213
F. Miller, J. Payne, H. Melcher, J. Reagan, L. Weijers

SPE-180218-MS: LITHOLOGIES AND PETROPHYSICAL CHARACTERISTICS OF THE

UPPER CRETACEOUS BAXTER SHALE GAS RESERVOIR, CANYON CREEK FIELD,

SWEETWATER COUNTY, WYOMING ...ttt sttt sbe et asa et e st besbaebesneesbesneebenns 232
M. Longman, K. Dahlberg, K. Yared



SPE-180219-MS: OPTIMIZATION OF HUFF-N-PUFF GAS INJECTION TO ENHANCE OIL

RECOVERY IN SHALE RESERVOIRS ...ttt ettt e et e e et e e et e e e sate e e e eaae e e enbaeeeeabeaeannes 249
L. Li, J.J. Sheng, J. Sheng

SPE-180221-MS: COMPARATIVE ANALYSIS OF DUAL CONTINUUM AND DISCRETE

FRACTURE SIMULATION APPROACHES TO MODEL FLUID FLOW IN NATURALLY

FRACTURED, LOW-PERMEABILITY RESERVOIRS........coi ittt sttt st et enne s 267
A. Kumar, D. Camilleri, M. Brewer

SPE-180223-MS: RATE DECLINE, POWER LAWS, AND SUBDIFFUSION IN FRACTURED

R. Raghavan, R. Raghavan, C. Chen

SPE-180225-MS: A BLACK OIL SIMULATOR THAT INCLUDES THE IMPACT OF

CAPILLARY PRESSURE ON PHASE BEHAVIOR IN NANO-POROUS UNCONVENTIONAL

RESERVOIRS ...ttt b et s b s e b1t b e a8 ekt e84 b e a8 b e b e a8 e e b e e R e e e bt e st e e be e Rt e b e e st et e e ne e b e e b e et nne s 319
C. Ozgen, T. Calisgan, T. Firincioglu, E. Ozkan

SPE-180226-MS: EXPERIMENTAL INVESTIGATION ON PERMEABILITY AND POROSITY

HYSTERESIS IN LOW-PERMEABILITY FORMATIONS. ...ttt nnee s 342
T.W. Teklu, Z. Zhou, X. Li, H. Abass

SPE-180227-MS: CHOOSING SURFACTANTS FOR THE EAGLE FORD SHALE FORMATION:

GUIDELINES FOR MAXIMIZING FLOWBACK AND INITIAL OIL RECOVERY ....cccccoiiiiiiiiiieceen 372
J. Kim, H. Zhang, H. Sun, B. Li, P. Carman

SPE-180228-MS: STABILITY ANALYSIS AND EQUILIBRIUM CONSIDERATIONS IN TIGHT

FORMATIONS ...ttt ettt a1t e b e e s e bt a1t e ek e a8t e e bt a8 e e b e a8 b e A bt e b e e b e e R b e bt e st e be e st e s b e e st e e b e e ne e s b e nreebeanean 384
M. Sherafati, K. Jessen

SPE-180229-MS: AN EXPERIMENTAL INVESTIGATION OF DESORPTION KINETICS AND

MASS TRANSFER IN SHALE ... oottt ettt st e s e et e e te e snteanteesseeeteeaneeenteennaeesneeanseenees 398
Y. Wang, D. Dasani, T.T. Tsotsis, K. Jessen

SPE-180230-MS: RATE-TRANSIENT ANALYSIS OF LIQUID-RICH TIGHT/SHALE

RESERVOIRS USING THE DYNAMIC DRAINAGE AREA CONCEPT: EXAMPLES FROM

NORTH AMERICAN RESERVOIRS.......ooiiiiiiit ettt sttt sbe et st e st be e e sbe et e s be e b e nbaeneenbean 409
F. Qanbari, C.R. Clarkson

SPE-180231-MS: ENGINEERED DRILLING SYSTEM APPROACH UNLOCKS GAS

POTENTIAL OF SHALLOW, LOW-PERMEABILITY DEVELOPMENT IN YAMAL REGION...........cccevrnnee. 432
A. Dorofeev, V. Vorobev, S. Zaviyalov, P. Dobrokhleb, V. Kretsul, S. Dymov

SPE-180234-MS: MARCELLUS WELLS’ ULTIMATE PRODUCTION ACCURATELY

PREDICTED FROM INITIAL PRODUCTION ..ottt sttt ste e sve et e s saa e snaeestaesnaaesaaesnaaessaesnseanneeannas 443
F. Male, M.P. Marder, J. Browning, S. Ikonnikova, T. Patzek

SPE-180235-MS: CAPILLARY PRESSURE EFFECT ON HYDROCARBON PHASE BEHAVIOR

IN UNCONVENTIONAL RESERVOIRS ..ottt st sb s sb et nb st sbe b nnes 454
Y. Zhang, H.R. Lashgari, Y. Di, K. Sepehmoori

SPE-180236-MS: SLIMHOLE REFRACTURING CASE STUDIES AND EXPERIENCE

UTILIZING MECHANICAL ISOLATION FOR EFFECTIVE REFRACTURE TREATMENTS ..., 467
B. Hlidek, D. MacDonald, C. Gee, B. Makowecki

VOLUME 2

SPE-180237-MS: PHASE BEHAVIOR OF MULTICOMPONENT HYDROCARBONS IN

ORGANIC NANOPORES UNDER THE EFFECTS OF CAPILLARY PRESSURE AND

NI 1 1@ 4 I 1 TN I e I SR 481
X. Dong, H. Liu, J. Hou, Z. Chen, K. Wu, J. Zhan

SPE-180238-MS: SIMULATION OF COUPLED FRACTURE PROPAGATION AND WELL

PERFORMANCE UNDER DIFFERENT REFRACTURING DESIGNS IN SHALE RESERVOIRS..........ccccueuee. 502
J. Huang, C. Yang, X. Xue, A. Datta-Gupta

SPE-180239-MS: ROCK CHARACTERIZATION IN UNCONVENTIONAL RESERVOIRS: A

COMPARATIVE STUDY OF BAKKEN, EAGLE FORD, AND NIOBRARA FORMATIONS ........cccccevvviiiveniienns 528
Y. Cho, E. Eker, I. Uzun, X. Yin, H. Kazemi

SPE-180240-MS: A PRACTICAL AND RIGOROUS APPROACH FOR PRODUCTION DATA

ANALYSIS IN UNCONVENTIONAL WELLS ... .ottt a et s e et a e naa e snaeesnaesnaaenneeennas 543
R.W. Holy, E. Ozkan



SPE-180242-MS: A PETROPHYSICAL DUAL POROSITY MODEL FOR EVALUATION OF

SECONDARY MINERALIZATION AND TORTUOSITY IN NATURALLY FRACTURED

LR = AV ] 1 TSRS 565
J. Piedrahita, R. Aguilera

SPE-180243-MS: NUMERICAL STUDY OF PROPPANT TRANSPORT IN COMPLEX

FRACTURE GEOMETRY ..ottt ittt sttt be ettt saesbe s st ek e 14 e sbe a8t e s b4 a8 e e ke asbenb e e st e e ke e ne e s be e st e n b e e neenbeeraenbeaneas 588
J. Han, P. Yuan, X. Huang, H. Zhang, A. Sookprasong, C. Li, Y. Dai

SPE-180244-MS: NUMERICAL INVESTIGATION OF STRESS-DEPENDENT FRACTURE

APERTURES AND THEIR SPATIAL VARIATIONS ON PRODUCTION FROM

UNCONVENTIONAL GAS RESERVOIRS WITH COMPLEX FRACTURE GEOMETRIES.........cccoocvevvevenee. 602
Y. Wang, S. Aryana

SPE-180245-MS: A NEW FRICTION-REDUCING AGENT FOR SLICKWATER FRACTURING

LIRS AN AV =N 1S TSP U TR PRPROPTPO 616
A.F. Ibrahim, H.A. Nasr-EI-Din, A. Rabie, G. Lin, J. Zhou, Q. Qu

SPE-180246-MS: FLOW OF GASES IN SLIT SHAPED ORGANIC NANOPORES OF SHALE: A

BOUNDARY-DRIVEN MOLECULAR SIMULATION STUDY ...ootiiiiiiiteiie it snee s 632
M. Kazemi, A. Takbiri-Borujeni

SPE-180247-MS: INFILL DRILLING OPPORTUNITY IN FRUITLAND COAL, SAN JUAN

BASIN, COLORADO. ...ttt sttt et e e st e et e st e e s aeesa b e e teeaseeesseesate e teeesseeaaseanteesseeesteeanseeteeanneesneeaneeanres 644
P. Parihar, R. Warner, J. Micikas, L. Armpriester, J. Anderson, E. Zuluaga

SPE-180250-MS: LABORATORY EVALUATION OF MULTIPHASE PERMEABILITY

EVOLUTION IN TIGHT SANDSTONES: IMPACT OF SLICKWATER AND FRICTION

L= T L O PRSP 659
K. Abaa, J. Yilin-Wang, D. Elsworth, M. Ityokumbul

SPE-180251-MS: MINERALOGY DERIVED BRITTLENESS FROM THE QEMSCAN:

NIOBRARA CASE STUDY ..ot iie ittt ettt s ettt e e et e ssee e teess b e eteeaseeesseesnteesseeesteeaseeanteeaseeesteeaneeenseesnanesneeanseenses 682
D. Katz, M. Jung, L. Canter, M. Sonnenfeld, M. Odegard, J. Daniels, A. Byrnes, M. Guisinger, K. Jones, J. Forster

SPE-180252-MS: HYDRAULIC FRACTURING PLACEMENT ISSUES ON HORIZONTAL

WELLS IN THE MANCOS SHALE, SAN JUAN BASIN: CASE STUDY OF POSSIBLE CAUSES,

SOLUTIONS, AND RESULTS ...ttt sttt bbbt bbb bbb e et e s be e b b e et s be e b be et e nreenes 691
C. McCarthy, M. Garcia

SPE-180253-MS: DETAILED CHARACTERIZATION OF A MULTILAYERED COALBED

METHANE FIELD USING HIGH-RESOLUTION SEQUENCE STRATIGRAPHY: EXAMPLES

FROM THE SURAT BASIN IN AUSTRALIA ..ottt et aa et e snae e taesnaaenneesnteenneesnneenneeaneas 704
M. Zhang, B. Ren, Z. Cui, Y. Yang, S. Cao, Z. Xia, X. Gong, T. Stephan, S. Mazumder, T. Gan, H.C. Lau

SPE-180254-MS: PORE-SCALE PERMEABILITY CALCULATION USING CFD AND DSMC

LI =0 1N T 11 T USRS 720
P. Mohammadmoradi, A. Kantzas

SPE-180256-MS: EFFECTS OF NANOSCALE PORE CONFINEMENT ON CO, IMMISCIBLE

AND MISCIBLE PROCESSES. ...ttt sttt sttt e et e st e et e ste e s be e an b e e s be e e steesateanbeesreeebeesnreenees 740
K. Zhang, B. Kong, J. Zhan, R. He, T. Qin, K. Wu, Z. Chen, S. Chen, J. Zhang

SPE-180257-MS: EXPERIMENTAL STUDY OF PERMEABILITY DECLINE IN TIGHT

FORMATIONS DURING LONG-TERM DEPLETION.......ciiiiiiie ittt ses ettt snaaenneeaneas 753
Q. Cui, H.H. Abass

SPE-180259-MS: COMPARISON OF STEADY-STATE AND TRANSIENT METHODS FOR

MEASURING SHALE PERMEABILITY ..ottt sttt sttt ba et sbe et sbeanbenbeesaennean 773
A. Mathur, C.H. Sondergeld, C.S. Rai

SPE-180260-MS: EFFECT OF METHANE ADSORPTION ON STRESS-DEPENDENT POROSITY

AND PERMEABILITY IN SHALE GAS RESERVOIRS ...ttt 795
Y. Pang, M.Y. Soliman, H. Deng, H. Emadi

SPE-180261-MS: EVALUATION OF SAND AND CERAMIC PROPPANT PERFORMANCE

UNDER THIN LAYER/MONOLAYER CONDITIONS OF UNCONVENTIONAL HYDRAULIC

FRAGCTURES. ...ttt b et b e 1t bt e s b e e bt e h e oo bt eR b e A b e e E £ e b e eR b e e bt e h e oAbt e R b e eb e e h b e ebeenb e e bt e s e e ek e enbenbenbeenbeanean 815
T. Fuss, J. Shi, S. Bottiglieri, R. Herskovits
SPE-180262-MS: PRESSURE DEPENDENT PERMEABILITY OF TIGHT ROCKS........ccooiiiininieececcie 828

T. Akal, Y. Takakuwa, K. Sato, J.M. Wood
SPE-180264-MS: MODELING PVT BEHAVIOR OF GAS-CONDENSATE SYSTEM UNDER
PORE CONFINEMENT EFFECTS: IMPLICATIONS FOR RATE-TRANSIENT ANALYSIS OF
GAS-CONDENSATE SHALE PLAY S ..ottt ettt s et sta e e e e s te e e aeeasaeasteesseeaseessaeasseesnseaseesnenenseennseane 838
B. Haghshenas, F. Qanbari, C.R. Clarkson, S.N. Chen



SPE-180265-MS: LAPLACE DOMAIN COUPLED DUAL CONTINUUM AND EMBEDDED

DISCRETE FRACTURE MODEL FOR RATE TRANSIENT ANALYSIS IN LOW

PERMEABILITY RESERVOIRS ... .ottt ettt et e st ste e et e e sat e et e e s tae e aeesnteetaesnneesneennreenes
S. Fang, L. Cheng, S. Huang, C. Renyi

SPE-180266-MS: SIMULTANEOUS ESTIMATION OF INTRINSIC PERMEABILITY,

EFFECTIVE POROSITY, POREVOLUME COMPRESSIBILITY, AND KLINKENBERG-SLIP

FACTOR OF ULTRA-TIGHT ROCK SAMPLES BASED ON LABORATORY PRESSURE-STEP-

(D] O N Y1 N o [ ] 5 PSR PRR
Y. Dadmohammadi, S. Misra, C.H. Sondergeld, C.S. Rai

SPE-180268-MS: A MULTI-SCALE IMAGING AND MODELING WORKFLOW FOR TIGHT

L.C. Ruspini, G. Lindkvist, S. Bakke, L. Alberts, A.M. Camerup, P.E. Oren

SPE-180269-MS: EXPERIMENTAL STUDY OF THE EFFECT OF CORE AGING ON FLUID

DISTRIBUTION IN MIDDLE BAKKEN CORES .......oootiiiiitiieiisit sttt sttt s ebe e aesnean
S. Karimi, M. Saidian, H. Kazemi

SPE-180270-MS: IMPROVED OIL RECOVERY IOR PILOT PROJECTS IN THE BAKKEN

L@ 41V AN 1 L N SRS S
H.B. Todd, J.G. Evans

SPE-180272-MS: IMPROVED HOLE SIZE CALCULATED FROM CEMENT DATA IN

BT I S O 1A = 7N PSSR
P. Sheperd, S. Norman, W. Beery, A. Bridge

SPE-180274-MS: STUDY OF THE ROCK/FLUID INTERACTIONS OF SODIUM AND CALCIUM

BRINES WITH ULTRA-TIGHT ROCK SURFACES AND THEIR IMPACT ON IMPROVING OIL

RECOVERY BY SPONTANEQUS IMBIBITION ....cciiiiiiiiiiite ettt sttt s snee e stee e enneesneas
M.K. Valluri, J.O. Alvarez, D.S. Schechter

SPE-180275-MS: OPTIMIZATION OF CHOCK VALVES FOR FRACTURE CLEAN-UP IN

TIGHT GAS CONDENSATE RESERVOIRS ..ottt ettt e a e ta e snae e teesnsaenaeeanaeenneenn
K. Zhang, Q. Liu, K. Wang, G. Jing, S. Zhang, J. Zhan, K. Wu, S. Chen, Z. Chen

SPE-180276-MS: POTENTIAL APPLICATION OF ATOMIC FORCE MICROSCOPY IN

CHARACTERIZATION OF NANO-PORE STRUCTURES OF BAKKEN FORMATION.......cccccoiinieiiiiniencne
K. Liu, M. Ostadhassan, H. Jabbari, B. Bubach

SPE-180277-MS: INCORPORATION OF BOOTSTRAPPING AND CROSS-VALIDATION FOR

EFFICIENT MULTIVARIATE FACIES AND PETROPHYSICAL MODELING ......ccccooivii e
W.J. Al-Mudhafar

Author Index





