
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-6284-0 

European Conference on the 
Mathematics of Geological 
Reservoirs 2022 

The Hague, Netherlands and Online 
5 – 7 September 2022 

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© (2022) by the European Association of Geoscientists & Engineers (EAGE) 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2024) 

  

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 

Numerical Investigation of Phase Behaviors and Condensate Blockage in a Fractured Tight Gas 

Condensate Reservoir ........................................................................................................................................... 1 

R. Qiao, S. Zhang, Z. Chen, F. Wang, L. Song, J. Ma  

A Novel Strategy for Recovery Efficiency Forecast in Tight Oil by Combining XGBoost and SVR ................ 16 

X. Chai, L. Tian, J. Zhang, Z. He, J. Wang, L. Jiang  

3D Facies Modelling of Tuban Formation, North East Java Basin .................................................................... 26 

M.R. Luthfan, A. Haris, D. Hernadi, R.M. Zainal  

A Machine-Learning-Accelerated Distributed LBFGS Method for Field Development 

Optimization: Algorithm, Validation, and Applications ..................................................................................... 38 

F. Alpak, G. Gao, H. Florez, S. Shi, J. Vink, C. Blom, F. Saaf, T. Wells  

Solving Gauss-Newton Trust Region Subproblem with Bound Constraints ...................................................... 68 

H. Lu, G. Gao, H. Florez, J. Vink, C. Blom, T. Wells, F. Saaf  

A New Post-Fracture Production Profile Forecasting Model Integrating Physics into Deep Learning .............. 89 

X. Li, X. Ma, F. Xiao, C. Xiao  

System-Theoretic Ensemble Generation in Ensemble-Based History Matching.............................................. 100 

T. Diaa-eldeen, C.F. Berg, M. Hovd  

Asphaltene Formation Damage Modelling for a Low Permeability HP/HT Oil Reservoir Offshore 

Denmark ............................................................................................................................................................ 111 

Q. Dang  

Optimization Workflow Using Deep Learning Based Forward Models for Waterflooded Oil 

Reservoirs ......................................................................................................................................................... 121 

G. Di Federico, G. Fighera, E. Vignati, A. Shokry, E. Zio, E. Abbate  

Modeling of Non-Newtonian Polymer Flooding with Adsorption and Retention Using 

Parametrization Approach ................................................................................................................................ 138 

X. Lyu, D. Voskov, J. Mao  

Implementation of Soreide and Whitson EoS in a GPU-Based Reservoir Simulator ....................................... 149 

P. Panfili, L. Patacchini, A. Ferrari, T. Garipov, K. Esler, A. Cominelli  

A Workflow for High-Resolution Reservoir Characterization Using Multiple 4D Seismic Datasets ............... 165 

M. Maleki, D. José Schiozer, A. Davolio, J. Lopez  

Analysis of Compositional Models for Laboratory Scale In-Situ Combustion Simulation .............................. 178 

M. Cremon, M. Gerritsen  

Rapid Permeability Upscaling Using Convolutional Neural Networks ............................................................ 193 

M. Sayyafzadeh, D. Guérillot  

Simulating Unsteady CO2 Flow Through Brine-Saturated Cross-Bedded Sandstones: Towards 

Relative Permeability Curves for Unstable Displacement ................................................................................ 205 

A. Youssef, A. Tertois, Q. Shao, S. Matthai  



Ensemble Reservoir Data Assimilation with Generic Constraints.................................................................... 224 

X. Luo, W. Cruz  

The Neural Upscaling Method for Single-Phase Flow in Porous Medium ...................................................... 239 

M. Pal, P. Makauskas, P. Saxena, P. Patil  

Ensemble Data Space Inversion for Fast CO2 Injection Forecast Evaluation .................................................. 252 

E. Abbate, P. Anastasi, D. Di Curzio, G. Facchi, E. Della Rossa  

Neural Solution to Elliptic PDE with Discontinuous Coefficients for Flow in Porous Media ......................... 267 

M. Pal, P. Makauskas, M. Ragulskis, D. Guerillot  

Quantifying Prior Model Complexity for Subsurface Reservoir Models ......................................................... 284 

T.N. Mioratina, D.S. Oliver  

Multiscale Extended Finite Element Method for Modelling Mechanical Deformation in Porous 

Media with Propagating Fractures .................................................................................................................... 300 

F. Xu, H. Hajibeygi, B. Sluys  

Accurate Surrogate Modelling for Timeseries Using Functional Principal Component Analysis: 

Application to History-Matching and Uncertainty Quantification ................................................................... 314 

H. Hamdi, C.R. Clarkson, M. Costa Sousa  

Mathematical Model for Self-Adapting Conformance Control Enhanced Oil Recovery System 

After Chemical Flooding and Its Application ................................................................................................... 338 

G. Chen, X. Zhang, M. Ma, X. Su, K. Lu, P. Han, R. Cao  

Gaussian Process Models for Well Placement Optimisation ............................................................................ 353 

J. Carter, I. Vernon  

Towards Application of Multilevel Data Assimilation in Realistic Reservoir History-Matching 

Problems ........................................................................................................................................................... 372 

M. Nezhadali, T. Bhakta, K. Fossum, T. Mannseth  

History Matching Field Scale Model Using LET Based Relative Permeability ............................................... 384 

T.H. Sandve, O. Sævareid, F. Lomeland, R.J. Lorenzen  

Hybrid Finite Element Pressure Approximation for Multiphase Flow and Transport in Highly 

Heterogeneous Porous Media ........................................................................................................................... 393 

J. Al Kubaisy, P. Salinas, M.D. Jackson  

Multi-Objective Optimization of Subsurface CO2 Capture and Storage Using Sequential Quadratic 

Programming with Stochastic Gradients .......................................................................................................... 403 

Q. Nguyen, M. Onur, F. O. Alpak  

Nonlinearly Constrained Life-Cycle Production Optimization with a Least-Squares Support-Vector 

Regression Proxy .............................................................................................................................................. 423 

A. Almasov, Q. Nguyen, M. Onur  

Closed-Loop Reservoir Management Using a Convolutional – Recurrent Neural Network Proxy for 

Robust Production Optimization ...................................................................................................................... 452 

Y.D. Kim, L. Durlofsky  

Practical EOR Reservoir Numerical Simulation Technology for Large Scale Industrial Application 

of Chemical Flooding ....................................................................................................................................... 466 

F. Wang, G. Chen, P. Han, X. Zhang  



Development of Hybrid Parallel Computing Models to Solve Polymer Flooding Problem ............................. 492 

E. Makhmut, T. Imankulov, B. Daribayev, D. Akhmed-Zaki  

Optimal Placement of Production Wells on a Gas Field with Uniform Distribution of Reserves 

Between Wells .................................................................................................................................................. 506 

A. Latipov, A. Ermolaev, P. Pyatibratov 

Prediction Sequence Optimization Guided by Similarity of Well Logs ........................................................... 516 

M. Subbotina, A. Voskresenskii, A. Shakirov, N. Bukhanov  

Well Inflow Modeling in Reservoirs with Random Permeability ..................................................................... 525 

D. Posvyanskii  

Analytical Solution for the Population-Balance Model Describing Foam Displacement Considering 

Surfactant Dispersion ....................................................................................................................................... 536 

G. Chapiro, L.F. Lozano  

A Novel Application of Mahalanobis Distance Calculation in Assisted History Matching .............................. 548 

B. Jenei, R. Manasipov, H. Almuallim, L. Ganzer  

Physics Informed Neural Networks for Solving Highly Anisotropic Diffusion Equations .............................. 571 

W. Zhang, W. Diab, M. Al Kobaisi  

Application of Coupled Flow Network and Machine Learning Models for Data-Driven Forecasting 

of Reservoir Souring......................................................................................................................................... 586 

O. Leeuwenburgh, P. Egberts, E. Barros, L. Turchan, F. Dilib, O. Lødøen, W.J. De Bruin  

Novel Eulerian Method for Numerical Simulations of Fluid Flows with Time-Dependent Material 

Properties .......................................................................................................................................................... 598 

D. Derbyshev, S. Boronin, A. Osiptsov 

An Improved Approach for Uncertainty Quantification Based on Steady-State Experimental Data in Foam-

Assisted Enhanced Oil Recovery……………………………………………………………………………....617 

G.B. De Miranda, L.S. Ribeiro, B.M. Rocha, J.M.D.F. Façanha, A. Pérez‑Gramatges, R.W. 

Dos Santos, G. Chapiro  

Deep Learning-Based Proxy Models to Simulate Subsurface Flow of Three-Dimensional Reservoir 

Systems ............................................................................................................................................................. 631 

A. Atadeger, S. Sheth, G. Vera, R. Banerjee, M. Onur  

VOLUME 2 

Application of Physics Embedded Machine Learning Models to Optimize Downhole Pump Size 

and Reactivate Closed Wells ............................................................................................................................ 663 

J. Rafiee, P. Sarma, S. Plotno, S. Abramochkin, C. Calad  

Active Learning for Efficient Optimization of Geological CO2 Storage with Surrogate Models .................... 673 

J. Yu, B. Jafarpour  

A quasi-Newton Trust-Region Method for Optimization Under Uncertainty Using Stochastic 

Simplex Approximate Gradients ...................................................................................................................... 684 

E. Eltahan, F.O. Alpak, K. Sepehrnoori  

Optimization of a GMRES-Based Parallel Algorithm for Numerical Simulation of Multicomponent 

Multiphase Flow in Porous Media ..................................................................................................................... 711 

N. Kassymbek, D. Lebedev, D. Akhmed-Zaki  



Using Machine Learning Algorithms to Solve Polymer Flooding Problem ..................................................... 721 

T. Imankulov, Y. Kenzhebek, E. Makhmut, D. Akhmed-Zaki  

Adversarial Strategies for Improved Geologic Consistency in Feature-Based Parameterization ..................... 730 

U. Djuraev, S. Mohd Razak, B. Jafarpour  

Autonomous Linear Solver Control to Improve Performance of Simulations ................................................. 749 

S. Gries  

A Heterogeneous, Multiscale, 2D Model for Depletion from Naturally Fractured Reservoirs with 

Subscale Fractures ............................................................................................................................................ 764 

R. Hazlett, T. Syrymov, R. Younis 

Efficient Dimensionality Reduction of Nonlinear Fundamental Solution for Well Placement 

Optimization ..................................................................................................................................................... 773 

M. Elizarev, A. Khlyupin 

An Ensemble-Based Decision-Making Workflow for Reservoir Management ................................................ 788 

G. Evensen, Y. Chang  

The Development of Tools for Modeling Acid Treatments in Hard-To-Recover Reservoirs ........................... 808 

A. Kazakov, B. Vasekin, D. Filippov, N. Vorobyev, A. Maltcev, G. Shcherbakov, A. Groman, M. 

Butyaev   

Thermal Stability Check to Replace a Multiphase Flash Calculation with Component Solubility in 

the Aqueous Phase ............................................................................................................................................ 822 

M.R. Heidari, T. Stone  

Data-Driven Modelling with Coarse-Grid Network Models ............................................................................ 840 

K. Lie, S. Krogstad  

A Tree Representation of Plurigaussian Truncation Rules ............................................................................... 854 

A. Sektnan, A. Almendral Vázquez, R. Hauge, I. Aarnes, J. Skauvold, M. Lund Vevle  

A Blended CPR/Block Preconditioning Approach for Mixed Discretization Schemes in Reservoir 

Modeling .......................................................................................................................................................... 871 

S. Nardean, M. Ferronato, A. Abushaikha  

Estimation of Fracture Aperture in Naturally Fractured Reservoirs Using an Ensemble Smoother 

with Multiple Data Assimilation ....................................................................................................................... 886 

M. Liem, S.K. Matthai, P. Jenny  

Rapid Modelling of Reactive Transport in Porous Media Using Machine Learning ........................................ 904 

V. Silva, G. Regnier, P. Salinas, C. Heaney, M. Jackson, C. Pain  

A Stochastic Particle-Based Framework for Multiphase Flows in Fractured Porous Media ............................ 913 

R. Monga, D.W. Meyer, P. Jenny  

Conditioning Facies Probability Fields to Facies Observations with Convex Optimization 

Procedure in an Element-Free Galerkin Framework ........................................................................................ 928 

B. Sebacher, R. Hanea  

3D-GAN to Model Uncertainty and to Perform Effective History Matching of a Complex Turbidite 

Field Case ......................................................................................................................................................... 939 

D. Busby, P. Berthet, D. Akhiyarov, M. Lapassade  



Counter-Current Imbibition: New Exact Results and Dual-Porosity Representation. ...................................... 958 

S. Momeni, B. Braconnier, F. Douarche, B. Noetinger, M. Quintard  

Accelerating Ensemble-Based Well Control Optimization with ES-MDA Data-Space Inversion 

Framework........................................................................................................................................................ 975 

S. Szklarz, E. Barros  

Numerical Simulations of Supercritical Geothermal Resource Utilization ...................................................... 986 

A. Yapparova, B. Lamy-Chappuis, T. Driesner  

Pore-Level Mechanics of Modified Salinity Effects in Fractured Porous Media ............................................. 997 

M. Farhadzadeh, H. M. Nick  

Manifold Learning for Realtime Log While Drilling Prediction .................................................................... 1006 

V. Gnyedykh, G. De Paola, E. Ibanez, J.M. Segura Serra, S. Soriano Pascual, E. Oña Velasco 

Optimization of CO2 Storage and Leakage Through Caprock Fracturing Using Coupled Flow-

Geomechanics-Fracturing Simulation ............................................................................................................ 1018 

F. Zheng, B. Jha, B. Jafarpour  

Exploitation of the Inherent Parallel-In-Time Undrained Split Coupling Scheme for Solving 

Coupled Flow and Geomechanics Problems .................................................................................................. 1034 

T. Almani, O. Hajjar, A. Altruki  

XFVM Modelling of Fracture Aperture Induced by Shear and Tensile Opening ........................................... 1044 

G. Conti, S. Matthaï, P. Jenny  

Higher Resolution Unstructured Spectral Finite-Volume Methods for Polymer-Flooding 

Simulations in Porous and Fractured Media ................................................................................................... 1056 

Y. Xie, M.G. Edwards  

Value of Learning – Practical Benefits of an Ensemble-Based Framework from Fit-For-Purpose 

Models to Value-Driven Decision .................................................................................................................. 1075 

K. Petvipusit, R.G. Hanea, T. Popa, E.G.D. Barros  

Accurate Modeling of Near-Wellbore Effects Induced by Supercritical CO2 Injection ................................. 1087 

M. Wapperom, X. Lyu, D. Voskov  

Energy-Based Algorithms for Simulating Hydraulic Fracture Propagation .................................................... 1100 

E. Pezzulli, M. Nejati, S. Salimzadeh, S. Matthäi, T. Driesner  

Well Placement Optimization for Geothermal Reservoir Under Subsurface Uncertainty ............................... 1114 

R. Schulze-Riegert, R. Davies, J. Coronado, C. Hug, J.P. Joonnekindt, S. Mulyani, A. 

Pradana, R.G. Intani, G. Golla, R. Gunderson, G. Nordquist, M.J. Purnomo, F.J. Putra  

Chance of Success of a 4D Seismic Project for a Producing Oil Field Considering Imperfect 

Information ...................................................................................................................................................... 1136 

A.T. Gaspar, S. Santos, V. Botechia, A. Davolio, D. Schiozer  

Hierarchical Surrogate-Assisted Evolutionary Algorithm with Variable-Reduction Strategy for Well 

Control Optimization ....................................................................................................................................... 1150 

C. Xiao, S. Zhang, G. Wang, X. Ma  

Stochastic Discrete Well Affinity (DiWA) Model for Data Quality Diagnostic and Production 

Forecast ........................................................................................................................................................... 1162 

X. Tian, M. Asadiesfahani, J. Groenenboom, D. Voskov  



Robust Well-Production Control Using Surrogate Assisted Reinforcement Learning .................................... 1178 

A. Dixit, A. Elsheikh  

Collocated Finite Volume Scheme for Scalable Simulation of Induced Seismicity ........................................ 1187 

A. Novikov, D. Voskov, H. Hajibeygi, J.D. Jansen  

An Integrated Framework for Optimal Monitoring and History Matching in CO2 Storage Projects ............. 1205 

D. Crain, S. Saltzer, S. Benson, L. Durlofsky  

History Matching and Uncertainty Quantification of Reservoir Performance with Generative Deep 

Learning and Graph Convolutions ................................................................................................................. 1220 

G. Shishaev, V. Demyanov, D. Arnold, R. Vygon 

Nonlinear Domain Decomposition Preconditioning for Robust and Efficient Field-Scale Simulation 

of Subsurface Flow ......................................................................................................................................... 1229 

O. Møyner, A. Rasmussen, Ø. Klemetsdal, H. Nilsen, A. Moncorgé, K. Lie  

Modeling and Optimization of Shallow Geothermal Heat Storage ................................................................ 1239 

Ø. Klemetsdal, H. Nilsen, S. Krogstad, O. Andersen, E. Bastesen  

A New Model of Compositional Transport in Sorbed Layers for Multicomponent Multiphase 

Simulation of Tight Reservoirs ....................................................................................................................... 1260 

S. Achour, R. Okuno  

A New Formulation of the Surface Charge/Surface Potential Relationship in Electrolytes with 

Valence Less than Three ................................................................................................................................. 1281 

O.M. Nødland, A. Hiorth  

Author Index 

 




