16th European Conference
on the Mathematics of Oil
Recovery 2018 (ECMOR XVI)

Barcelona, Spain
3 - 6 September 2018

Volume 1 of 4

ISBN: 978-1-5108-6945-5



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© (2018) by the European Association of Geoscientists & Engineers (EAGE)
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact by the European Association of Geoscientists & Engineers (EAGE)
at the address below.

European Association of Geoscientists & Engineers (EAGE)
PO Box 59

3990 DB Houten

The Netherlands

Phone: +31 88 995 5055
Fax: +31 30 634 3524

eage@eage.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

Reduced Variables Method for Four-Phase Equilibrium Calculations of Hydrocarbon-H20-CO2 Mixtures at a

LLOW TEIMPEIATUIE ... .cutiiiitiitieti ettt b ettt b bbbt e e s et s h e E e b4 h oA E e b4 h e E 8o b e st e s b e st e s oAbt H bR e E e e bt e h b e bt e b e e e b e bt et n b e bt eb e s b e et e eneennenn e 1
M. Imai, H. Pan, M. Connolly, H. Tchelepi, M. Kurihara

Production Optimization Of Thermodynamically Rigorous Isothermal And Compositional Models.............cccceoeviiniiiennnnicieens 25
T. Ritschel, J. Jorgensen

Parameterization Of Element Balance Formulation In Reactive Compositional Flow And Transport.............ccceceovnreeieninnneeieens 38
K. Kala, D. Voskov

Compositional Reservoir Simulation Using (T,V) Variables-Based Flash Calculation..............ccccceoivviiciiinnssceiesessseesesssseenens 57
D. Paterson, M. Michelsen, E. Stenby, W. Yan

Theoretical Investigation Of Two-Ends-Open Free Spontaneous IMDIbDItioN ..o 72
L. Deng, M. King

Field Scale Modeling Of Bio-Reactions During Underground Hydrogen StOFrage ........c.ccuoveueueiirininieineniiessieiee e 94
B. Hagemann, L. Ganzer, M. Panfilov

Well Modelling By Means Of Coupled 1D-3D FIOW IMOUEIS ........ccoiiiiiiiiiiiiitcices et 106
1. Gjerde, K. Kumar, J. Nordbotten

Vanishing Artificial Capillary Pressure For Improved Real-Size Reservoir SIMUIAtions..........ccccooiiieiinnnnciceeeeses e 118
P. Salinas-Cortes, C. Pain, H. Osman, C. Heaney, D. Pavlidis, M. Jackson

Application of a Quasi-Implicit Scheme to the Simulation of Non-newtonian Flows Through Porous Media ...........c.ccccoeoviinienne. 127
R. Loubens, L. Leon, L. Patacchini

Robust And Accurate Formulation For Modeling Of Acid SEIMUIALION..........ccooiiiiiiiiii s 154
P. Tomin, D. Voskov

A Novel AMG Approach Based On Adaptive Smoothing And Prolongation For Reservoir SImulations............cccooveeinnnnceene. 170

V. Magri, M. Ferronato, A. Franceschini, C. Janna
On The Acceleration Of IlI-Conditioned Linear Systems: A Pod-Based Deflation Method For The Simulation Of

TWO-PREASE FIOW ... bbb bbb bbb bbb bbb bbbt 181
G. Cortes, J. Jansen, C. Vuik

Localized Linear Systems For Fully-Implicit Simulation Of Multiphase Multicomponent Flow In Porous Media..........c.c.cccccueuee. 203
S. Sheth, A. Moncorge, R. Younis

Transition Of Algebraic Multiscale To Algebraic MUILIGIId............cooooiiiiiiici e 224
S. Ehrmann, S. Gries, M. Schweitzer

On the Development of a Relative Permeability EQUAtiON OF STALE ..........ccoiiiiiieice e e 242

P. Purswani, M. Tawfik, Z. Karpyn, R. Johns

Efficient Modeling Of Near Wellbore Phenomena For Large Scale Gas-Condensate Systems In Massively Parallel

RESEIVOIT SIM ..ottt e bbbt b b e b e b2 £ £ e e b e b e R e A2 S e E e b b e E e RS £ e £ e b e b e b 2R £ A £ b b eb e R e d £ e b e b e b e R e A e b e b e b e b e Rt R b et e bk e b e b et st b bbb s 261
S. Manzoor, U. Middya, T. Byer, P. Crumpton

Phase Behavior Computations Using Gibbs Free Energy Minimization on GPUs for Speeding Up Compositional

SHMUIATIONS ...ttt b b bt b bbbt £ £ e b b e st £ e £ e b e b oA e R £ A £ e £ e b e b eE 2R £ A £ b b e b e R £ A £ E b e b e b2 Ae e b e b e b e b e R e b eE e b e b e b e b ek s e e bbb e b et n bt 277
S. Shiozawa, A. Venkatraman, B. Dindoruk

Nonlinear Domain Decomposition Scheme For Sequential Fully Implicit Formulation Of Compositional

IMIUITIDIN@SE FIOW ...tttk b b8 £ bR e84 £ bbb £ R £ E b e bR £ £ £ £ b e b e R e £ £ e b e bbbt d et e b bbbt st b bbb s 290
O. Moyner, A. Moncorge

Consistent Upwinding for Sequential Fully Implicit Compositional SIimUIAtioN ............cccceiviiiiieriniiceeerss s 307
A. Moncorge, H. Tchelepi, P. Jenny

Nonlinear Gauss-Seidel Solvers With Higher Order For BIACK-Oil MOEIS ..........ccociiiiiiiiiiiiiiiicticess s 329
O. Klemetsdal, A. Rasmussen, O. Moyner, K.-A. Lie

Numerical Modelling Of Electromagnetic-Based Hybrid Eor Technigues For Bitumen RECOVENY ..........covreerinnneeenenessieieiees 344
A. Sadeghi, H. Hassanzadeh, T. Harding

Fully-Implicit Solvers For Coupled Poromechanics Of Fractured RESEIVOITS ..........c.cccveririririeieenisisieeereesesesseesesesesessesssesssessssssesenes 360
N. Castelleto, M. Ferronato, A. Franceschini, R. Settgast, J. White

Multi-Model Hybrid Compositional Simulator With Application To Segregated FIOW ...........cccooiiiciiinnicceieecees 373
O. Moyner, A. Andersen, H. Nilsen

Direct Pore-Scale Modelling Of Dissolution And Trapping Of Supercritical CO2 In Reservoir Brine...........cccccoeovrneeiennnsineene. 384
J. Maes, C. Soulaine

CO2 Convection In Qil Driven By Non-Monotonic MixXture DENSITY........cccciuirreeiiiirieisieiesiesisesseesesesssesteesssessssssesssessssssssesesesessssesens 396
S. Gasda, M. Elenius

Optimization Of Co2 Injection Using Multi-Scale Reconstruction Of Compositional Transport...........cccccoeceeernnnicieeniennens 408
Y. Chen, D. Voskov, M. Khait

Fast Flow Computation Methods On Unstructured Tetrahedral Meshes For Rapid Reservoir Modelling..........ccocoeeiiinnnnccene. 423
Z. Zhang, S. Geiger, M. Rood, C. Jacquemyn, M. Jackson, G. Hampson, F. Calvalho

Numerical Investigation Of Non-Homogenous Wettability Alteration In Naturally Fractured ROCKS...........cccccvrvrvrieeccinnicseenenn 438
M. Sedaghat, S. Azizmohammadi

Analytical Solution to Steady State, Viscosity-gravity Driven HOrizontal FIOW ... 449

A. Rabinovich, P. Bedrikovetsky, D. Tartakovsky



Quantitative Production Analysis and EUR Prediction From Unconventional Reservoirs Using a Data-Driven
Drainage VOoIUME FOIMUIALION .......ooviieiceiiiseeeee sttt e s et bt E e e e s e bR e e s e s e b e R s e s s e b e s e R e e ee et e s e n e e ne b n et ene s 461
Z.Wang, A. Malone, M. King

A New Multiscale Computational Model For Coupled Flow And Geomechanics In Karst-Carbonates Containing

L0 LU RO | F=T o P TR R SPRTTSRRN 497
T. Lopes, E. Garcia, M. Murad, P. Pereira, A. Rocha, C. Cazarin

Overview Of The Olympus Field Development Optimization ChalleNge ..o 517
R. Fonseca, E. Rossa, A. Emerick, R. Hanea, J. Jansen

Development Of Efficient Constraint-Handling Approaches For Well Placement Optimization ... 527
M. Bellout, O. Volkov

Oscillation Mitigation In Subsurface And Surface Couplings Using PID CONtrolErs........ccoovveeeiirinsieeienisesse e sessseenes 546
K. Gurjao, E. Gildin, D. Schiozer, J. Hohendorff

Multiple Constraints In An Qilfield Reservoir Simulator Wellbore Model ...........cocviiiiiiice s 570

T. Stone, T. Jonsthovel

Application Of Diffuse Source Basis Functions To Multiscale Simulation....
K. Nunna, C. Liu, M. King

Use Of Dynamically Adapted Basis Functions To Accelerate Multiscale Simulation Of Complex Geomodels...........c.ccceevvrvrrrrnnnnn. 611
O. Klemetsdal, O. Moyner, K.-A. Lie

Multiscale Finite Volume Method For Finite-Volume-Based Poromechanics Simulations.............ccoeeeininneieninnsseeense e 631
1. Sokolova, H. Hajibeygi

A Multi-Level Algebraic Multiscale Solver (ML-AMS) For Reservoir SImUIAtion............ccovieiinnieieneee s 644

A. Manea, T. Almani

Algebraic Dynamic Multilevel (ADM) Method For Simulations Of Multiphase Flow With An Adaptive Saturation

L= g o o] F=1 (o] ST T OSSOSO TSSOSO TSSOSO TSP PT PR OTPTRTPTPPOPPTN 656
M. Cusini, H. Hajibeygi

Numerical Assessment Of Water Alternating Gas Practices In The Presence Of Hysteresis Effects On Relative

PEITNEADIIITY ...ttt bbb s e b b h R £ e e E b E 1 £ £ E b Eeh £ R R b bR R R R R AR R bbbt b bbbt 667
E. Ranaee, F. Inzoli, M. Riva, G. Maddinelli, A. Cominelli, A. Guadagnini

VOLUME 2

Simulation Of Acid Fracturing Including Acid Propagation IN FOrMatioN...........cccoeiiriiiiieiieiiiisee e 680
R. Kanevskaya, A. Novikov

A Robust Mathematical Model For Heavy-Oil Well Stimulations Using Nanofluids: Modelling, Simulation And

VAIIAALION AL LA ..o SRR 691
1. Mozo, J. Mejia, F. Cortes, R. Zabala

Coupling Vertex Centered Based Flow Elements With Poromechanical Finite Elements Using Unstructured Grids ...................... 705
P. Samier, P. Masson

Two-Way Coupling Of Flow And Geomechanics Simulations With Local Grid Refinement...........cccoovvieiiiinnscciinneeceenne 728

A. Rodriguez, J. Monteagudo, N. Nieto

A New Fixed-Stress Split Scheme In Poroplastic Media Incorporating General Plastic Porosity Constitutive

LI ST 1TSS 742
R. Silva, M. Murad, J. Obregon

Convergence And Error Analysis Of The Undrained-Split Iterative Coupling Scheme In Heterogeneous Poro-

[ LTl 1Y =T T OSSPSR
T. Almani, A. Manea, K. Kumar

A Computational Investigation Of Seismic Wave Focusing As A Novel Means To Fracture Shale ReServoirs ...........ccccovveveenenn. 780
D. Younis, Y. Jing

A Coupled XFEM-EDFM Numerical Model For Hydraulic Fracture Propagation ...........c.ccceerrnieieninneeee e 796
G. Ren, R. Younis

An Unstructured Dual-Grid Model For Flow In Fractured And Heterogeneous POrous Media............ccccoevreeeiinnnicncnenssiscens 812
M. Karimi-Fard, L. Durlofsky

Optimization Of In-Depth Water Diversion Using A Fully Implicit Thermal-Compositional Approach ..........cccoeneivciinnnn. 821
M. Sangers, R. Trujillo, D. Voskov, O. Leeuwenburgh

Robust Chemical Solver for FUully-implicit SIMUIATIONS ............ciiiiiiei ettt s 836
X. Raynaud, C. Neece, M. Hesse, H. Nilsen

Numerical Modelling Of Wormhole Formation In Rock Matrix Acidizing Under Two-Phase Conditions.............c.couevvennnriccnene. 852
M. Babaei, M. Sedighi

Adaptive Pore Network Model With Localization Of TImMeE-SteP ..ot 862
M. Regaieg, A. Moncorge

Fully Implicit WENO Schemes On Stratigraphic And Fully UnStructured GridsS..........cooireiniininceieessie e 881
K. Lie, T. Mykkeltvedt, O. Moyner

Estimation Of Reduced Pressure Build-Up Due To Brine Seepage Using A Convolution TeChNIQUE ..........cceeeiiinnnciienissccene 898
1. Aavatsmark, S. Gasda

Fully Coupled Schemes Using Virtual Element And Finite Volume Discretisations For Biot Equations Modelling .............ccccev.... 916

J. Coulet, I. Faille, V. Girault, N. Guy, F. Nataf
Hybrid Finite Volume Discretization of Two-phase Discrete Fracture Matrix Models with Nonlinear Interface

0] YT TSSOSO SPRTSTPPRTN 936
J. Aghili, K. Brenner, J. Hennicker, R. Masson, L. Trenty



Acute Boundary Aligned Unstructured Grid Generation And Consistent FIux APproXimations............coccveeeceinnnscneennns 950
S. Manzoor, M. Edwards, A. Dogru

Combining Face Based And Nodal Based Discretizations For Multiphase Darcy FIow Problems............ccccooviiiiinnnncicnnene 974
L. Beaude, R. Masson, P. Samier, S. Lopez

Hybrid-mixed Mimetic Method For Reservoir Simulation With Full Tensor Permeability ..........ccccooeeieiinncneieiiesseeesesesseeees 1005
A. Abushaikha, K. Terekhov

Fv-Mhmm: Local Adaptation Driven By An A PoSteriori Error EStIMator ...t 1014
J. Franc, G. Debenest, L. Jeannin, R. Masson

History Matching Channelized Facies Models Using Ensemble Smoother With A Deep Learning Parameterization.................... 1027
S. Canchumuni, A. Emerick, M. Pacheco

Towards Automatic And Adaptive Localization For Ensemble-Based History MatChing.........ccccoeeeiiinnsccinninsseeenesseeennns 1048
X. Luo, T. Bhakta

Gaussian Mixture Model Fitting Method For Uncertainty Quantification By Conditioning To Production Data..............ccccee...... 1074

G. Gao, H. Jiang, J. Vink, C. Chen, Y. Khamra, J. Ita
Introducing Stochastic Model Errors In Ensemble-Based History Matching

G. Evensen

3D Stochastic Assimilation Of Ert And Gravity Data Using Bayesian Sequential Simulation ............ccccovveeiininnssisinnssnsseenns 1117
S. Tirdad, A. Bouchedda, E. Gloaguen, J. Dupuis

Seismic History Matching Uncertainty With Weighted Objective FUNCLIONS .........ccccciiiiiiiciie s 1128
Q. Zhang, R. Chassagne, C. MacBeth

Seismic Data Assimilation With An IMPEerfeCt IMOEL.............ceiiiiiei ettt 1140

D. Oliver, M. Alfonzo
Reservoir Inverse Modeling by Ensemble Smoother with Multiple Data Assimilation for Seismic and Production

DIALA ...ttt h R b b h s R £ SRR RS £ R R R R £ A £ AR bR R £ AR £ E R e R £ R £ R R AR SRR E R R £ R b bR R et E b bt renn 1163
Z.Wang, H. Tang, Z. Lv, Q. Liu

Compositional Simulation With Capillary Pressure For Oil Production From Tight FOrmation...........ccceceevrvvsecienirsseeisneinns 1175
D. Sandoval, W. Yan, E. Stenby

Scaling Law For Slip Flow Of Gases In Nanoporous Media From Nanofluidics, Rocks, And Pore-Scale Simulations................... 1194
Y. Tian, X. Yu, J. Li, X. Yin, K. Neeves, Y. Wu

Systematic Hybrid Modelling Using Fracture SUDSET UPSCAIING ........c.cviiriiieiiiiiieieci ettt 1217

D. Wong, F. Doster, S. Geiger, A. Kamp
An Efficient Hybrid Grid Cross-Flow Equilibrium Model For General Purpose Field-Scale Fractured Reservoir

SHMUIBTION ...ttt bbb b s £ b b h 8 £ 48 E b E s £ E b b h £ e £ e b e b e Heh £ e E e R b b LR e £ b bbb st e bbb b et e b b ne e 1240
H. Mustapha, K. Makromallis, A. Cominelli

Quantification Of Coarsening Effect On Response Uncertainty In Reservoir SImulation ............ccccovevvveeciennnnsseenesessee s 1261
S. Hoop, D. Voskov, F. Vossepoel, A. Jung

Multifidelity Framework For Uncertainty Quantification With Multiple Quantities Of INterest..........ccovveveierenenreierersseenes 1277
F. Kostakis, B. Mallison, L. Durlofsky

Stochastic Oilfield Optimization For Hedging Against Uncertain Future Development PIans.............ccoveiiennnnseinicnseceene 1292
A. Jahandideh, B. Jafarpour

Monte Carlo Simulation For Uncertainty Quantification In Reservoir Simulation: A Convergence Study ........cccovvveeeivrerseennnns 1311
M. Cremon, M. Christie, M. Gerritsen

A Data-Space Approach For Well Control Optimization Under UNCErtainty ..........ccoeceiiiniriieieinsieee st 1329

S. Jiang, W. Sun, L. Durlofsky

Performance Enhancement Of Gauss-Newton Trust Region Solver For Distributed Gauss-Newton Optimization

1Y 1=1 1 (oo OSSOSO 1344
G. Gao, H. Jiang, J. Vink, P. Hagen, T. Wells

VOLUME 3
Performance Assessment of Ensemble Kalman Filter and Markov Chain Monte Carlo under Forecast Model
UNCEITAINTY ...ttt b bbbt b bbb st £ 4 e b e b2 R 2R £ 4£ 40 e b e b eE £ £ 4 £ e b b e b e R e £ e £ e 4 e b e A e e b b e b e b e R LR EeE e b e b e b e b2 b e e b b e b e b et bt ebebene et et ebeban 1365
R. Patel, T. Jain, J. Trivedi, J. Guevara
A Multiscale Method FOr Data ASSIMIIATION ...........oiiiiiieiieeieise ettt st se st et et et e st e s e st enesse e ese e esessesestenennens 1393
R. Moraes, H. Hajibeygi, J. Jansen
History Matching Of Real Production And Seismic Data In The NOrne Field ... 1411

R. Lorentzen, T. Bhakta, D. Grana, X. Luo, R. Valestrand, G. Naevdal
A Multiscale Method For Data Assimilation Geochemical Equilibrium Determination Using An Artificial Neural

Network In Compositional Reservoir FIOW SIMUIALION ..ottt 1427
D. Guerillot, J. Guerillot

Model-Order Reduction Applied To Coupled FIow and GEOMECNANICS............cciiiiiiriricieitis e 1444
H. Florez, E. Gildin

Data-Driven Modeling Of Fractured Shale RESEIVOITS............oiiuiiiriieie et bbbttt 1465

M. Klie, H. Florez
Parametric Model Order Reduction For Adaptive Basis Selection Using Machine Learning Techniques During

WVEIT LOCALION OPT ...tttk b et b bt h b bt E 0 b b2 £ 8RR R e e R h R R A e E R bRt e bbb bt s et b et n b ebn 1483
H. Zalavadia, E. Gildin



Channelized Reservoir Estimation Using A Low Dimensional Parameterization Based On High Order Singular

BV LU LI Yoo 4T o 10 5T 1 o o SRR SRST 1506
B. Sebacher, R. Hanea

Conditioning Reservoir Models To Pressure Transients By Iterative Ensemble SMOOther ... 1518
A. Khrulenko, A. Shchipanov, R. Berenblyum

Simulation Of Gaussian Random Fields Using The Fast Fourier Transform (FFt) ... 1530

P. Abrahamsen, V. Kvernelv, D. Barker
Determining Nonsynchrony Between PDG Transient Temperature, Pressure, And Flow-Rate Data With Wavelet

L= L0y 0] o 14 OO ST TP U T OTPTPTUUPTTPPORTIPON 1544
F. Wang
Geomodeling Concept For The Reservoir With High HEterogeneity ..........cccvivviriierieiiiisreeieiissise et ees 1555

M. Nikolovski, M. Pesalj, M. Tcukanova
The Ability of Multiple-Point Geostatistics for Modelling Complex Fracture Networks in Tight and Shale

LT 1 ST 1564
H. Khani, H. Hamdi, L. Nghiem, Z. Chen, M. Sousa
Geologically Plausible History Matching With Structural UNCEraINTY ...........cocoviiiiiciiirii et 1579

G. Paola, P. Koryuzlov, R. Torrado, A. Fernandez, E. Reding, M. Bartnik, M. Seignole
Accelerating CMA-ES In History Matching Problems Using An Ensemble Of Surrogates With Generation-Based

ITBINAGEIMENT ... bbb bbb bbb bbb bbb bbb bbb bbb 1592
M. Sayyazadeh, R. Koochak, M. Barley
A Two-Level MCMC Based On The Distributed Gauss-Newton Method For Uncertainty Quantification............c.c.coceeovrvinnnnenes 1607

J. Rafiee, A. Reynolds

Revealing Hidden Reservoir Features During History Matching Using An Adjoint Method
D. Awofodu, L. Ganzer, H. Almuallim

Geostatistically-Consistent History Matching Of Lithofacies And Reservoir Properties Applied To Synthetic and

REBI-FIEIA CASES.......vuvieistieit ettt b bbb e s b bbb b 8 bbb bbbt 1658
E. Zakirov, I. Shiryaev, 1. Indrupskiy, O. Lyubimova, E. Arkhipova, D. Anikeev

Petrophysical Parameters Inversion From Seismic Data Using An Ensemble-Based Method - A Case Study From

YN O T 0T 1o ] o T T-T o SRS 1679
T. Bhakta, E. Tolstukhin, C. Pacheco, X. Luo, G. Naevdal

A Novel Multilevel Method For Assimilating Spatially DENSE Data............ccucuiueuiirniiiiiiicieiei e 1694
K. Fossum, T. Mannseth

Evaluation of Regions of Influence for Dimensionality Reduction in Emulation of Production Data ............c.ccceeeeennnnecninnenenes 1706
C. Ferreira, G. Avansi, I. Vernon, D. Schiozer, M. Goldstein

Efficient Multi-Objective History-Matching USiNg GauSSIian PrOCESSES..........cceiiriririereeriesireesesesesessssesesesessssssssssessssssssssssesssssssseseses 1728

H. Hamdi, I. Couckuyt, T. Dhaene, M. Sousa
Use Of Subsea Technologies For Produced Water Management In Mature Offshore Fields Using Integrated Asset

1Y oo =11 oSSR 1746
O. Piraneque, J. Filho, D. Schiozer

A Triangular Element-Based Finite Volume Formulation For Solving Problems Of Heat Transfer In Oil

LT TCT 1 RSP RSTSRSRRSTRT 1770
J. Sandia, C. Araujo

Symmetric Positive Definite Control-volume Distributed Multi-point Flux Approximation On Tetrahedral Grids.............c......... 1786
R. Ahmed, M. Edwards

Unstructured CVD-MPFA Reduced-Dimensional Discrete Fracture Models For Two-Phase FIOW .........ccccccveriiviiincieneinieieiens 1802

Y. Xie, M. Edwards

LT o TS T SO SO TSSOSO TS TP PO TP PTPTPPTPP 1835
Y. Xie, M. Edwards

Complex-Structured Reservoir Modeling On Dynamically Adaptive PEBI-GFidS...........cccccuiirineeiiinnieseieesessessesesesesessseesenees 1857
D. Filippov, I. Kudryashov, D. Maksimov, D. Mitrushkin, A. Ros

Local Forward-Mode Automatic Differentiation For High Performance Parallel Pilot-Level Reservoir Simulation .................... 1869
A. Lauser, A. Rasmussen, T. Sandve, H. Nilsen

Design Unstructured Grids For Modeling Complex Fields Of Oil DEPOSITS..........couriririieriiiirieieiee et 1881
O. Turar, D. Akhmed-Zaki, D. Lebedev

Improving Peaceman Well Flow Modelling With 1D Radial SIMUIALION .......cccccvoviieiieiiniiirisceieese s 1890
H. Cui

Finite Element With Embedded Discontinuities Analysis Of Well Production Decline Due To Fracture Closure In

AN U 1L RSP SRSRSTR 1899

L. Beserra, L. Guimaraes, O. Manzoli, L. Berrio

Modeling Thermo-Mechanical Effects On Flow Channeling In Fractures
J. Patterson, T. Driesner

Modeling Of Stimulated Reservoir Volume By Multistage Hydraulic Fracturing In Formation With Pre-Existing

INBEUFAL FFACTUI ...ttt bbb b b st b b e b eE £ £ 4 £ e b b e b e Rt £ £ £ e b e b 2R e £ £ 4 £ e b e b e R LR s A e e b e b e b e b2t e b e b b e b e bttt e b et e b ettt ebeban 1922
A. Erofeev, V. Vostrikova, R. Sitdikov, D. Mitrushkin, R. Nikitin

Proppant Transport Modeling With Effects Of Suspension Yield Stress, Jamming, And Filtration Through The

PrOPPANT PACK ...ttt bbb b8 646 b b2 b o8 £ £ £ 4 e b e b2 A £ £ £ £ e b e R e £ £ e £ e b e b e b eh £ e e E e b b e b e R e ne e b b e b e b ettt et e b e b e 1934
A. Osiptsov, S. Boronin, E. Dontsov
Assimilation of Microseismic Data Into Coupled Flow And Geomechanics MOMEIS ... 1944

S. Hakim-Elahi, B. Jafarpour



Characterization Of Liquid Bridge Formed During Gas-Oil Gravity Drainage In Fractured Porous Media..........c.coccoveiceinnnnns 1956
B. Harimi, M. Masihi, M. Ghazanfari, A. Shoushtari

Algebraic Dynamic Multilevel Method for Single-phase Flow in Heterogeneous Geothermal ReServoirs...........ccccoovrceiennnninnns 1972
M. HosseiniMehr, R. Arbarim, M. Cusini, C. Vuik, H. Hajibeygi

The Application Of Dual Porosity Flow Diagnostics To A Fractured Carbonate Field...........c.ccooveeiiiininnecinniseeenesse s 1983
V. Spooner, S. Geiger, D. Arnold, J. Norgard

Multi-Level Discrete Fracture Model FOr Carbonate RESENVOITS ..ot 2003
L. Li, D. Voskov

Numerical Simulation Of Low Salinity Water Flooding: Wettability Alteration Considerations............ccccovireeiininnnsenenesneens 2020

A. Ghahfarokhi, O. Torsaeter

VOLUME 4
Micro-Scale Simulation Of Hybrid Solvent-Based Oil RECOVETY .........cciciiiiiiieeieeriiissiesiesesssisie e esssssss et sese s sssssssesasesssseseses 2035
1. Bogdanov, M. Mujica, O. Garnier
Compositional-Dependent Viscosities IN MiCroemulISIoN SYSTEMS............cociuiiiiiiiiceii e 2044
D. Magzymov, P. Khodaparast, R. Johns
Estimation Of CO2 Penetrating Pore Throat Diameter Based On CO2 Miscible Flood Experimental Results.............cccccoevnneee 2061

H. Yonebayashi, K. Takabayashi, Y. Miyagawa, T. Watanabe, T. Yamada, H. Kai

Modelling Sweep Efficiency Improvement By In-Situ Foam Generation Using A Dispersed Surfactant In The Gas

PRIBSE .. e b bR E R bR R £ £ SR E SRR £ £ Eeh R £ R E bR AR bR R R R R bR Rt R bbbttt bR 2070
J. Valencia, J. Mejia, A. Ocampo

Three Dimensional Modeling Of Enhanced Oil Recovery With Surfactants And Displacement By Polymers Based

O SEFEAMIINE Si..vvitiuiiieet ettt b bt e st b b eh e s £ bbb R £ EE b b e s £ 8 e e b b s £ e A e e bbb eh £t e e bbb Rt b bbbttt eb bt ne s 2086
M. Kurmanseiit, N. Shayakhmetov, A. Kuljabekov, D. Aizhulov, T. Imankulov

Model Development And Validation For Chemical Droplets Injection In Gas Phase In Eor Applications ...........cccccvevevrvrvririennnns 2099
J. Valencia, J. Mejia, A. Ocampo

Effects Of Control And Revitalization Variables To Improve The Performance Of A Polymer Flooding Strategy...........c.c.ccoeue... 2110
V. Botechia, D. Schiozer

Deep Learning-Driven Pore-Scale Simulation For Permeability EStIMation ...........cccoiiiiiiiieeciice e 2120

M. Araya-Polo, F. Alpak, S. Hunter, R. Hofmann, N. Saxena
Automatic Lithofacies Classification From Well-Logs Data Using The Walsh Transform Combined With The Self-

OFGANIZING IMBP ...ttt etttk b ettt b b s e b b s8££ £ e b H e h R £ £ 0 E e b e E s £ 84 E e b e h A £ e A e e b e b b eE £t e e bbb R e e b bbbt e b bbb e 2134
L. Aliouane, S. Ouadfeul
Hybrid Technologies For Computation Of Enhanced Oil Recovery Problem Using Mobile DeViCeS........c..cocoeeivrvrvrrieenierisisieienns 2143

D. Akhmed-Zaki, B. Daribayev, D. Lebedev, T. Imankulov
Coherent Linear Noises Attenuation From 3D Seismic Data Using Artificial Neural Network: Application To

F N [T T LTS LT U RS TRTSR T SRST 2152
S. Ouadfeul, L. Aliouane
Automatic Analysis Of Petrographic Thin Section Images Of SANUSIONE ...........cciiiiiririii e 2161

A. Bukharev, S. Budennyy, A. Pachezhertsev, B. Belozerov, E. Zhuk
Robustness Of Extra Net Thickness Identification Within Vertical And Spatial Scale Using Statistical Learning

IMIEENOMS ...ttt bbb st £ b e b e R e R4 £ e 4 e b e b b2 £ e £ e b b e b e R £ £ £ e b e b oA e £ R A e b e b e AL RS AR e R b e bR e e £ bbb Rt E ek b ettt et tn 2171
A. Reshitko, M. Golytsina, A. Gruzdev, A. Semenikhin, D. Egorov, N. Bukhanov, O. Osmonalieva, B. Belozerov
Automated Clustering Based Scenario Reduction To Accelerate Robust Life-Cycle Optimization............cccocoveeininnccienninenes 2180

E. Barros, S. Maciel, R. Moraes, R. Fonseca
Development Of Proxy Models For Reservoir Simulation By Sparsity Promoting Methods And Machine Learning

TRCNIMIQUES ...ttt bbbt b e b b h 80 E b2 h 8 £ 48 b b E 8 £ £ b h £ e E e b b e h R £ b E e R b E LR £ bbb bR et b b b n ettt b n e 2198
A. Bao, E. Gildin, H. Zalavadia

Intellectual System For Analyzing Thermal Compositional Modeling With Chemical Reactions ...........cccococecvivniverissieinninsiseenenns 2212
T. Imankulov, D. Akhmed-Zaki, B. Daribayev, D. Lebedev, K. Aidarov

Multiscale Reconstruction Of CompPOSItIONal TEANSPOIT...........cciiiiriieieit ittt b bbb sttt eb et n e ebebas 2221

C. Ganapathy, Y. Chen, D. Voskov
Tie-Simplex Parametrization For Operator-Based Linearization For Non-Isothermal Multiphase Compositional

FIOW TN POFOUS ...ttt bbb bbb bbb bbb bbbt 2240
M. Khait, D. Voskov, G. Konidala
Rapid Computation Of Permeability From Micro-CT Images On GPGPUS..........cocciiiiiiiiiiectnse s 2256

F. Alpak, M. Araya-Polo
Towards Pore-Network Modelling Of Imbibition: Dynamic Barriers And Contact Angle Dependent Invasion

PALEEITIS ...ttt bt h R R AR R R R £ R R SRR £ R SRR €A £ R R SRR RS AE SRR R R AR R bR R e R R bRt n et r R 2273
S. Pavuluri, J. Maes, J. Yang, M. Regaieg, A. Moncorge, F. Doster

Phase Behavior Simulation With Dynamic Multicomponent AdSOIPLION ..o 2290
O. Lobanova, I. Indrupskiy, M. Scherbyak

Braided River Reservoir Architecture Modelling And Remaining Oil ANAIYSIS ...........ociiiiiiirirrciireeee e 2304
J. Wang

Two-Phase Displacement In Porous Media Studied By MRI TECHNIQUES ........ccoiiiiiiiiiiiiiiirieicessee et 2313
J. Fannir, S. Leclerc, I. Panfilova, D. Stemmelen

Wax Precipitation Modelling In Low-Temperature Reservoir Under Different Production Regimes ...........cccevevivirvnrieiennnnenns 2326

L. Gaydukov, A. Novikov



Geological Model Review During The Intense INfill DFITING .......cooiiiiii e 2335
E. Kharyba, L. Malencic, M. Pilipenko

Geological Modeling Of Reservoir Systems — An AdaptivVe CONCEPL .......c.oueiiriririeieeerer sttt sttt bbb 2344
S. Ursegov, A. Zakharian, V. Serkova

A Numerical Model to Characterize the Flow and Heat Transfer Behaviors of Compressed Air in High-Pressure

AT INJECTION WIS ...ttt bbb bt £ bbb b £ 4 e b e R R £ £ 4E e b e b e R £ A e e b e b e b e b £ d e e b ke b e b et b b et b et bt ebeban 2353
N. Feng, S. Cheng, W. Shi, J. Qin, J. Zhang

Architecture Characterization And Remaining Oil Distribution Pattern Of A Fluvial Point Bar ReSErvoir ...........c.cccoceevvvrvrreerenns 2364
J. Wang, X. Zhou

Well Interference Test Analysis INn StOChaStic POrOUS IMEIA. .........c.cviiriiiiiciiiiiei e 2373

D. Posvyanskii, A. Novikov

Application Of Xu-White And Critical Porosity Models To A Carbonate Reservoir Using An Optimization

ATGOTTERM L.t b et bbb bbb h b bbb h b b E b h e h bbbttt 2382
A. Heidari, N. Amini, H. Amini, M. Niri

Application Of Hydraulic Flow Units Approach In Permeability Prediction: Case Study, Abu Roash G Member,

SIEFA FIEIA, EGYPT....eiiiiiiiiiiiii et bbb bbb b E bR bbb s bbbttt 2394
A. Mostafa, A. Khadrah, A. Refaat, E. Abdelmouty

A Case Study Of A New Time-Depth Conversion Workflow Designed For Optimizing RECOVEIY .........ccceoriieeinnninecniiineienes 2403
J. Chautru, N. Nosjean-Gorgeu, D. Renard, H. Binet, P. Correia

Conditioning Spectral Simulation Method By HOrizontal WEell DAta ..........cccovuivieiiiiiirieieieiesiss s esenees 2421

N. Ismagilov, M. Lifshits
Experimental And Mathematical Study Of Multi-Component Gas/Oil Displacement With Constant Pressure
Boundaries
L. James, H. Nekouie, T. Johansen
Measurement Of Physical Dispersion In Random Correlated Permeability Fields And Its Application For

L0705z 1] T RSSO 2447
S. Ghanbari, E. Mackay, G. Pickup

A Pattern-Based Approach For Geologic Scenario Identification And Reservoir Model Calibration...............ccocccccoeinnnnnicneee. 2464
A. Golmohammadi, B. Jafarpour

Digital Core Analysis: A Collaborative Cloud-Based Environment Leveraging High-Performance Computing .........ccccoeveveene. 2475
N. Koliha, J. Bautista, D. Freed, B. Crouse, C. Molina

A Fractal Model For Oil Recovery By Spontaneous Water Imbibition In Tight Oil RESEIVOITrS..........cccecvivririieirieinnirsieeereresseiees 2486
F. Wang, J. Zhao

Impact Of Cell-To-Cell Scale Variability On Flow In ReServoir MOEIS ...........occiiiiiiiiicieen e 2496
H. Osman

A Unified Convection-Diffusion Layered Model For Non-ldeal Rarefied Gas Flow In Nanoscale Porous Media............c.ccceueuee. 2505
D. Chai, Z. Fan, X. Li

Permeability Indexes For Defining Tight Oil RESEIVOITS.......ccucuiieceiirireeeiie sttt b e se e s st e e e s s tesesesenees 2525

H. Meng, H. Bi, X. Duan, K. Liang
Total Organic Carbon Prediction In Barnett Shale Gas Reservoir Using The Multilayer Perceptron Neural

INBEWOTK ...t b bbb 0218 R e E b £ h e E bbb bbb 2537
S. Ouadfeul, L. Aliouane

Hybrid Coupled Discrete-Fracture And Continuum Models For Low Permeability Reservoir Simulation.............c.coccccoevnnnnnnne 2551
J. Xu, C. Bailian, Z. Wei, S. Baojiang

Field Development Plan Optimization With Structural UNCEITAINTY ..ottt 2563
G. Paola, P. Koryuzlov, R. Torrado, A. Fernandez, E. Reding, M. Bartnik, M. Seignole

Refined Ensemble-Based Waterflooding Optimization Subject To Field-Wide ConStraints ..........cccoeeeverenrisseieinnesseeeenssesseenens 2575
J. Tueros, B. Horowitz, R. Willmersdorf, D. Oliveira

Software For Industrial Scale Oil Production OPtiMIZATION .............ciueiiiiiieceieireie ettt 2594
S. Horsholt, H. Nick, J. Jorgensen

Well Placement Optimization Under Uncertainty Using Opportunity Indexes Analysis And Probability Maps...........ccccccvvnnnee 2610
H. Mustapha, D. Dias

Integrated Production Strategy Optimization Based On Iterative Discrete Latin HYpercube ..........c.ccoovveeeienininscieisnisseeeeenens 2626
J. Filho, D. Schiozer

Application Of Adjoint-Based Optimal Control To Gas Reservoir With A Memory Effect ... 2641
A. Kadyrova, A. Khlyupin

Optimization Of Well Rates For Condensate Field DeVEIOPIMENT ...........coiiiiiiieieiieee e 2654
A. Ermolaev, A. Nekrassov, I. Trubacheva

An Efficient Method To Improve Oil Field Productivity Using Tracers And Dynamic Flow Control Valves............c.ccccoevvrvrrienenns 2665
H. Mustapha, D. Dias, K. Makromallis, T. Manai

Closed-Loop Reservoir Management Using Nonlinear Model Predictive Control: A Field Case Study .........c.cocoveenininnccncnnenn 2675
R. Patel, J. Guevara, J. Trivedi

Well Optimisation With Goal-Based Sensitivity Maps Using Time Windows And Ensemble Perturbations...........c.c.ccccccovinnnnnee 2700

C. Heaney, P. Salinas, C. Pain, F. Fang, I. Navon
Author Index





