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Schedule of Events – Undergraduate 
 

Time Name University Title of Paper 

    

8:20 – 8:30 Introductions and Announcements 

8:30 – 8:50 Khaled Aounallah Stanford University Permeability effects on the In-Situ Combustion 
Process 

9:00 – 9:20 Aashay Mulay University of Alaska 
Fairbanks 

Examining the Potential of Coalbed Methane 
Production at Wainwright, Alaska Through 

Investigation and Re-designing of the Existing 
  

9:30 – 9:50 Kofi Owusu 
Agyeman Stanford University Efficiency and Recovery Mechanisms in EOR using 

Solar Steam 

10:00 – 
10:20 Evan Link University of Southern 

California 

Role of Well Operations and Multiphase Geomechanics 
in Controlling Fault Stability during CO2 Storage and 

Enhanced Oil Recovery 
 

10:30- 10:50 Mohammed 
Idriss 

University of Southern 
California 

High-resolution Hydraulic Fracturing and Pressure 
Monitoring at Lab Scale 

Undergraduates Judges Deliberation 

11:00  Master’s will begin 
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Schedule of Events – Masters 
 

 
Time Name University Title of Paper 

11:10-11:30 
Henry 

Ssembatya 
 

University of Southern 
California 

A Prediction Method for Estimating Time to 
Convert From Cyclic to Drive in Steam Injection 

Processes 
 

11:40 - 12:00 Grecia Ro Stanford University 

Wettability Alteration of Carbonates with 
Seawater Salinity Brines explored using a 3D 

Micromodel 
 

12:10 -  1:30 LUNCH  

1:30 – 1:50 Ramin Aliyev University of Southern 
California 

A Novel Application of Artificial Neural Networks 
to Predict Rate of Penetration 

2:00 – 2:20 Anand Korde University of Alaska Fairbanks 

Reserve Estimation and Uncertainty 
Quantification in Unconventional Reservoirs 

using Bayesian-DCA and Approximate Bayesian-
DCA methods 

2:30 – 2:50 Haoyu Tang Stanford University Reduced-Order Modeling (ROM) in a General 
Reservoir Simulation Setting 

 
Masters Judges Deliberation 

3:00  PhD Division will begin 
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Schedule of Events – PhD 
 

Time Name University Title of Paper 

3:00 – 3:10 Introductions of Judges 

3:10 – 3:30 Aleksandr Bakay Stanford University 

Integrating Geostatistical Modelling With 
Machine Learning And Decline Curve Analysis 
For Production Forecast In Shale Reservoirs: 

Case Study From Eagle Ford 

3:40 – 4:00 Minh Tran University of Southern 
California 

How Two-way Coupled Flow, Geomechanics 
and Transport Impact Viscous Fingering during 

Alternating Miscible Slug Injection in a 
Deformable Reservoir 

4:10-4:30 Zhaoyang Jin Stanford University Reduced-order Modeling of Coupled Flow-
geomechanics Problems 

4:40 – 5:00 Xiaoxi Zhao University of Southern 
California 

Role of Well Operations and Multiphase 
Geomechanics in Controlling Fault Stability 

during CO2 Storage and Enhanced Oil Recovery 

PhD Judges Deliberation 

5:30PM-
8:30PM Dinner and Winners Announcement – Oak Room, DoubleTree Hotel 
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Presentation of Certificates & Winner 
 
At the end of the competition, students will be invited to enter the room again or will be invited to join all 
contestants in a centralized location. Staff members will ask for judges from each of the divisions to announce 
the winner and runners of from their respective division.  
 
Based on the number of contestants the following rankings will be announced:  

• Three contestants: only 1st place 
• Four to five contestants: 1st and 2nd place 
• Over six contestants: 1st, 2nd, and 3rd place 

 
The 1st place winners of the Regional Student Paper Contests will be award with a sponsored trip to the 
championship held at ATCE in Calgary, Alberta. SPE will make your hotel and flight arrangements on your behalf. 
The travel allowance includes expenses for transportation, hotel accommodations, and conference registration. 
Funds will not cover meal expenses and incidentals. 

In the case of a combined Masters and Doctoral divisions, the winning contestant will participate in the division 
associated with the educational level at the International Student Paper Contest. For example, if a Masters 
student wins the combined division, they will participate in the Master's division in the International 
competition.   

 

Thank you to our SPE Student Dues Sponsor Chevron for supporting SPE Student Memberships. 
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Undergraduate Abstracts  
 

 

Name: Khaled Aounallah 

University: Stanford University 

 

Abstract Title: Permeability effects on the In-Situ Combustion Process 

Abstract:  

In-situ combustion (ISC) of extra heavy crude-oil was studied. Effects of reservoir permeability on mass flow and 
heat transfer were investigated through a combination of experimental procedures and simulation frameworks.  
Different approaches to model the reaction schemes of the ISC process were attempted and simulation results 
were validated using experimental results.  

This presentation focuses on two different key parts: the efficient simulation of the chemical reaction kinetics as 
applied to In-Situ combustion and the analysis of experimental data from a dual combustion tube run.   

After establishing a simulation framework that accurately matches the lab scale behavior, combustion tube 
experiments were performed to further corroborate the conclusions.   

By observing the propagation of the combustion front along with the injection rate in tubes with different 
permeability’s, assessments around the effects of permeability on the In-Situ combustion process were 
performed.   

This work provides valuable information that would be instrumental in our future work as we investigate further 
the reaction physics and address other sensitivities within our model.  
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Undergraduate Abstracts  
 

Name: Evan Link 

University: University of Southern California 

 

 

Abstract Title: Role of Well Operations and Multiphase Geomechanics in Controlling Fault Stability during CO2 
Storage and Enhanced Oil Recovery 
 

 Abstract:  

CO2 injection in active oilfields is a technology proposed for industrializing carbon storage operations. However, 
monitoring CO2 migration, oil recovery and mechanical deformation within caprock and on faults is a challenging 
problem in large-scale storage-enhanced oil recovery (SEOR) operations due to intersecting faults, multiphase 
flow effects, and wells with complex production-injection schedule. We develop and demonstrate a 
methodology based on our coupled modeling framework to monitor the movement of CO2, hydrocarbons and 
water, and the associated evolution in mechanical stability of faults during CO2 SEOR in the Farnsworth Unit 
oilfield in Texas, USA. The methodology honors geological, geophysical, and production-injection data acquired 
in the field over six decades. Differential depletion from hydraulically isolated fault compartments followed by 
water and CO2 injection-induced overpressure cause volumetric contraction and expansion of the reservoir, and 
changes in the total and effective stresses in the overburden-reservoir-underburden complex. CO2 migrates 
upwards to accumulate near top of the geologic structure, and water migrates downward to pressurize the 
faults. Three-dimensional changes in the pressure and stress fields in the system lead to changes in the shear 
and effective normal tractions on three major faults compartmentalizing the field. Evolution in fault tractions is 
used to compute the evolution in the Coulomb Failure Function (CFF) of the faults to quantify induced-slip 
tendency under production and injection. We explain the spatial heterogeneity and time variability of CFF in 
terms of well location heterogeneity and well rate variability. 
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Undergraduate Abstracts  
 

Name: Aashay Mulay 

University: University of Alaska, Fairbanks 

 

 

 

Abstract Title: Examining the Potential of Coalbed Methane Production at Wainwright, Alaska Through 
Investigation and Re-designing of the Existing Production Well 

Abstract:  

This study examines re-designing of the coalbed methane (CBM) production test well in Wainwright, Alaska in 
order to forecast CBM production as an alternative energy resource for the local community. There exists enough 
CBM in place underneath the Wainwright community to be potentially utilized as a significant alternative energy 
resource by substituting expensive diesel fuel. When production tests commenced in this reservoir, some amount 
of gas was also produced, exhibiting two-phase production, suggesting that the Wainwright coalbed could be at 
saturation or near saturation levels. Previous production tests were unsuccessful due to equipment failures arising 
from extreme Arctic conditions and poor well completions design, due to which the true CBM production potential 
could not be evaluated.  
 
A reinjection simulation model shows that produced water can be successfully reinjected into the host formation 
that is separated from the coalbed by an impermeable shale layer. The water is observed to be preserved in the 
sandstone over the production life of this reservoir and does not breach into the coalbed below, ensuring viability 
of this design. Lessons learnt from this study can shed light on other similar CBM fields in similar conditions. 
 
This study firstly investigates the current design of the test well and identifies its mechanical and physical design 
aspects that hindered CBM production and proposes a set of technical remediation. Next, this study focuses on 
establishing CBM production forecast with the goal of attaining gainful methane production. Langmuir isotherm 
relationships are studied herein and IPR curves for single-phase dewatering and two-phase production are 
generated and analyzed. To find the initial saturation stage, single-phase dewatering followed by two-phase CBM 
production is studied along with another model consisting immediate two-phase CBM production. Finally, 
reinjection of produced water into a sandstone layer above the coalbed is examined for produced water handling, 
and re-injection process is simulated to ensure successful diffusion and preservation of injected water. The 
practicality of using submersible pumps as a means of artificial lift to achieve acceptable CBM production rates, 
as well as configuring gravel pack to minimize sand production are also studied. 
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Undergraduate Abstracts 
 

Name: Kofi Owusu Agyeman 

University: Stanford University 

 

 

Abstract Title: Efficiency and Recovery Mechanisms in EOR using Solar Steam 

Abstract:  

Solar Thermal Enhanced Oil Recovery (TEOR) is an unconventional type of Enhanced Oil Recovery (EOR) in which 
solar energy is used to produce steam to inject into the subsurface. The conventional practice is to burn natural 
gas, which has a high carbon footprint.  The heat from the steam causes the oil in the subsurface to flow more 
easily due to the impact of various recovery mechanisms. This project focused on three of these mechanisms: 
crude-oil viscosity reduction, thermal expansion, and crude-oil vaporization. The CMG-STARS software was used 
to run simulations on sample data obtained from an oilfield from the San Joaquin Valley in Southern California.  
Simulations were run for two cases: first, using conventional steam injection in which the steam is injected at a 
constant pressure throughout the simulation; and second, using variable steam injection method in which the 
solar-generated steam is injected during the day and just enough conventional steam is injected at night to 
maintain the reservoir heat. The results were analyzed to determine two things: one, the contributions for each 
of the three mechanisms listed above; and two, the difference in contributions of the recovery mechanisms 
between these two cases considering the cumulative oil production after about five years of production. Results 
show that while the cumulative oil produced increased for the solar cases, the contribution from the three 
thermal recovery mechanisms mentioned above reduced. Results also reveal that oil production quantities using 
solar steam were larger for the same amount of energy injected into the reservoir than convention steam 
injection. Solar steam is a viable and environmentally friendly method for enhancing reservoir production.  
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Undergraduate Abstracts 
 

Name: Mohammed Idriss 

University: University of Southern California 

 

 

Abstract Title: High-resolution Hydraulic Fracturing and Pressure Monitoring at Lab Scale 

Abstract:  

Hydraulic fracturing is a well-known method for extracting hydrocarbons from the subsurface. It has resulted in 
a significant increase in production and is a well-suited approach for tight oil or gas wells. Fracturing in the 
subsurface comes with its challenges. Understanding fracture geometry and orientation in the underground is 
still an ongoing challenge. Recently, it has been proposed that pressure data from offset monitoring wells can be 
used to learn about the fracture geometry and orientation based on the principles of Poro-elasticity [Kampfer 
and Dawson 2016, Dawson and Kampfer 2016, Rousel and Agrawal 2017]. Although the fundamental principle is 
valid, these approaches are based on numerical simulations that approximate the underlying physics to different 
degrees, such as, non-interacting fractures. Therefore, it is limited to specific states and does not adjust for 
changes in the environment. The goal of the process is to find a correlation between the pressure data, acquired 
from an offset monitoring well, and fracture orientation and geometry. We hypothesize that an experimental 
investigation into the approximations of previous work is required to properly validate this technology. The lab-
scale study of hydraulic monitoring of fracking may provide us a better understanding of the technology 
limitations and possible solutions through more reliable data on both the fracture geometry and the pressure 
build-up. We design and conduct such experiments on transparent acrylic samples, which serves as a non-
permeable formation. By understanding the fracture geometry and orientation in clear Acrylic, we collect data 
that advance our knowledge of the fracturing process and have a clear sight of the fracture geometry. Our 
experimental set-up provides high-resolution and with reproducible results on the lab scale. Therefore, another 
contribution to the work of understanding fracture orientation and geometry through pressure data and extend 
our knowledge of hydraulic fracturing. 
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Masters Abstracts  
 

Name: Henry Ssembatya 

University: University of Southern California 

 

 

Abstract Title: A Prediction Method for Estimating Time to Convert From Cyclic to Drive in Steam Injection 
Processes 

Abstract:  

There is significant history on the use of steam injection processes in California heavy oil reservoirs. In this paper, 
we introduce a graphical method for estimating the optimal timing of conversion from Cyclic Steam Stimulation 
(CSS) to steam drive and compare our estimation to actual cases where CSS had continued with the buildup of 
significant water saturation around the wellbore. We use as a measure, the SOR (Steam Oil Ratio) to ascertain the 
optimality of the conversion points and compare it to our modeling work. During the CSS process, steam injectivity 
is gradually improved, resulting in low SOR which is the characteristic of the steam stimulation process. We see of 
course some relation between the behaviors of various oil viscosity types and the SOR during CSS. But in general, 
the rapid heating of the formation relates to limitations associated with contact volume. Based on our numerical 
modeling, we demonstrate that a log-log plot of cumulative injection vs. cumulative production for all the cycles 
leads to a linear relationship. When there is an indication of flattening of oil steam ratio or an increase in SOR, it 
is time to change to steam drive allowing the steam to contact a larger volume of the reservoir. Thus, the heat-
scavenging effects of water buildup around the injection well and low relative permeabilities of oil traveling 
through the high water saturation interval are avoided. The estimated SOR during the CSS process depends on 
the oil viscosities and vertical conformance. The optimum time corresponds to the point where there is 
deterioration of the SOR. We showcase studies on several CSS wells from fields in Central California validating the 
graphical method and demonstrating the steam savings had the proposed timing been implemented. The 
methodology presented confirms a practical and smart way for operators to decide on the conversion timing. 
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Masters Abstracts 
 

Name: Grecia Ro 

University: Stanford University 

 

 

Abstract Title: Wettability Alteration of Carbonates with Seawater Salinity Brines explored using a 3D 
Micromodel 

Abstract:  

This report shows experimental evidence of wettability alteration using seawater salinity brine of an oil-wet 
system composed by a three-dimensional carbonate micromodel, crude oil, and connate-water brine salinity in a 
carbonate micromodel. We designed this procedure as a first step for evaluation of using seawater as an 
Improved Oil Recovery (IOR) agent. Our design combines two main experimental best practices: micromodels 
for repeatable experiments and X-ray computed tomography (CT) as a non-invasive technique (Akin and 
Kovscek, 2003) for monitoring multiphase saturation in situ. Both practices merge into a new three-dimensional 
micromodel set-up. 

Wettability alteration plays a key role to improve oil recovery from matrix blocks surrounded by water-invaded 
fractures in carbonate reservoir rocks. We designed a simple and replicable experimental apparatus and 
procedure to quantify contact angle distributions inside of porous media with a controlled level of heterogeneity 
in roughness and mineralogy. This experiment consists of visualizing in-situ contact angle distribution of the 
aqueous phase inside a three-dimensional carbonate micromodel. Using Micro Computerized Tomography 
(MicroCT), we obtained three-dimensional images of fluid distribution with an approximately constant 
resolution of 3.8 microns. 

We successfully altered wettability from more oil wet to less water wet conditions. The water contact angle of 
the ganglia showed a 70% contact angle reduction from an oil-wet to a water-wet system in one micromodel 
and an 80% contact angle reduction in another. The initial average contact angles were 122.35 and 140.39, 
respectively. After flooding with a synthetic seawater, the average contact angles declined to 36.24 and 43.69, 
respectively. 
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Masters Abstracts 
 

Name: Ramin Aliyev 

University: University of Southern California 

 

 
Abstract Title: A Novel Application of Artificial Neural Networks to Predict Rate of Penetration 
 
Abstract:  

The application of predictive analytics to drilling has a strong interest in the industry today. However, without 
data modeling, drilling operations are subject to unachieved efficiency. It is missing in the literature how to 
accurately predict the rate of penetration (ROP) when using surface-only measurements. The traditional 
approach is to estimate ROP from either data measured on the surface or data collected from downhole. Using 
the first set of data will result in imprecise results and using purely downhole data can be limited by the fact that 
there is a time lag due to the slow telemetry systems. In this paper, we propose a novel solution utilizing both 
data sets. 

First, to use both downhole and surface parameters, data is normalized and standardized. Then, Random Forest 
(RF) regression model is introduced to predict downhole data without any time lag. Then, predicted downhole 
data such as torque and weight on bit are combined with other drilling parameters to build RF and multi-layer 
perceptron (MLP) regression models.  

It was observed that the computed results better fit the field parameters as a result of incorporating the two 
sets of data. With the availability of surface data and downhole data, applying this technique is not only useful 
and accurate, but also simple and fast without incurring further cost to the operating company. 
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Masters Abstracts 
 

Name: Anand Korde 

University: University of Alaska, Fairbanks 

 

 

 
Abstract Title: Reserve Estimation and Uncertainty Quantification in Unconventional Reservoirs using Bayesian-
DCA and Approximate Bayesian-DCA methodsWells 
 
Abstract:  

In this work, a probabilistic methodology for Decline Curve Analysis (DCA) in unconventional reservoirs is 
presented using a combination of Bayesian statistical methods and deterministic models. Accurate reserve 
estimation and credible uncertainty quantification are the primary objectives of this study.  

The Bayesian inferencing techniques described in this work utilizes three sampling mechanisms, namely the 
Gibbs Sampler, the Metropolis Algorithm, and the Approximate Bayesian Computation to sample parameter 
values from the posterior distribution. These different sampling mechanisms are applied in conjunction with 
DCA models to estimate the applicable parameter prediction intervals. Using these prediction intervals, 
production is forecasted, and uncertainty bounds are established. A complete workflow and the summary steps 
for each of the sampling techniques are provided to permit readers to replicate results.   

To examine the reliability, the methodology was tested over 75 oil and gas wells from four different regions of 
the Permian Basin. Results show that the examined DCA-Bayesian models are successful in providing a high 
coverage rate, low errors and narrow uncertainty bounds for the production data sets. The methodology was 
also successfully applied to unconventional reservoirs with as low as 15 months of available production history. 
Depending on the amount of production history available, the combined deterministic-stochastic model that 
provides the best fit can vary. It is recommended that all possible combinations of the deterministic and 
stochastic models be applied to the available production data. This is in order to obtain more confidence in the 
conclusions in relation to the reserve estimates and uncertainty bounds.   

The novelty of this methodology is the ability to determine accurate reserve estimates and narrow uncertainty 
bounds by using the described combination of DCA-Bayesian models. The paper can help assess shale plays as 
most of the shale plays are in the early stages of production when the reserve estimations are carried out. 
Additionally, an interactive application tool for production forecasting and uncertainty quantification was also 
developed to eliminate the requirement of the multiple software applications used in the study. 
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Masters Abstracts 
 

Name: Haoyu Tang 

University: Stanford University  

 
 

Abstract Title: Reduced-Order Modeling (ROM) in a General Reservoir Simulation Setting 
 
Abstract:  

Applications of reservoir simulation are usually limited in the practical problems such as optimization and 
uncertainty quantification by the tremendous computational cost they demand, in which around O(103) 
simulations need to be done for each project. In the same time, ROM is very efficient and powerful in 
performing many related simulations. These motivate the use of ROM especially those based on proper 
orthogonal decompositions (POD) method on solving the discretized nonlinear system which composes one of 
the most computational intensive parts of the reservoir simulation. Due to the nature of dimension reduction of 
ROM, the speed-up of the solving process is usually substantial, especially on the practical cases with large 
number of grid blocks around O(105-6). In this study, we implement the Gauss-Newton with approximated 
tensors (GNAT) method into our in-house simulator AD-GPRS (Automatic Differentiation General Purpose 
Research Simulator). Although POD-based ROMs have been widely studied so far, according to our knowledge, 
this is the first time they have been implemented into a general-purpose simulator. To test GNAT’s power in 
general reservoir simulation problems, we performed two general simulation problems, i.e. a 2D oil-water 
problem with large perturbations on BHP controls and a 3D CO2-EOR problem with large block size. According to 
our case studies, the accuracy of GNAT is guaranteed with proper choice of parameters and the relative 
accumulated oil production error is below 3% for each well, even under large perturbation on well controls. And 
a speedup of one order of magnitude O(10) on solving the discretized nonlinear system is also observed. 
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PhD Abstracts 

 

Name: Aleksandr Bakay 

University: Stanford University 

 

Abstract Title: Integrating Geostatistical Modelling With Machine Learning And Decline Curve Analysis For 
Production Forecast In Shale Reservoirs: Case Study From Eagle Ford 

Abstract:  

In this study I introduce methodology to estimate uncertainty in production for new shale wells. Methodology 
combines decline curve analysis and machine learning, accounts for geological uncertainty. The approach 
improves uncertainty quantification by merging local and global trends.  

Firstly, I produce 2D grids populated by geological parameters with the help of Sequential Gaussian Simulation, 
using vertical and deviated pilot wells information. Then I train machine learning model connecting completion 
parameters and geological realizations with production profiles. I use tree-based methodology for that.  During 
the next step production profiles are generated for each grid cell using machine learning based on geology and 
chosen completion parameters. Multiple geological realizations and random forest modification allow to take 
uncertainty of the model into consideration. I convert production profiles generated by machine learning into 
total recovery and then use cokriging to merge total recovery from nearby well production data and machine 
learning based realizations.  

I tested the methodology on a dataset from Eagle Ford formation. The result of the study is a map of the play 
highlighting most probable production for different areas and risk associated with that. Resulting map allows to 
rank locations for new wells for drilling. The proposed methodology provides a rough first estimate and more 
detailed data investigation is required to sanction a new well in a particular location.     

This is a first attempt to merge production generated by machine learning with production from local wells. The 
proposed methodology allows to quickly rank locations in a basin, predict return and risk associated with that. 
The methodology can be used for different datasets in the same basin or for other shale plays. The proposed 
methodology can be even more helpful in less explored regions, such as Duvernay formation.   
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PhD Abstracts  
 

Name: Minh Tran 

University: University of Southern California 

 

 

Abstract Title: Effect of Geomechanical Coupling on Viscous Fingering during Miscible Fluid Injection 
 
Abstract:  

Applications such as CO2 sequestration, tracer monitoring, miscible gas injection for enhanced oil recovery, and 
contaminant remediation involve displacement of a fluid by another fluid of different physical properties. When 
the viscosities of the displacing and displaced fluids are sufficiently different, hydrodynamic instabilities such as 
viscous fingering may develop in the flow and affect sweep, storage and recovery efficiency of the fluid 
displacement process. Prediction of these macroscopic quantities requires a sound understanding of how 
mechanical processes and properties influence the flow and transport processes in the reservoir. In stress-
sensitive reservoirs, despite the increasing awareness of flow-mechanics coupling in determining stress-
dependent porosity and hydraulic conductivity, the effect of such coupling on fluid transport is not clear and 
must be studied in-depth.  
 
This study investigated the influence of stress on solute transport processes during miscible fluid injection into a 
deformable reservoir. A 2D fully-coupled flow, transport and geomechanical simulator is developed to model 
the transport processes and viscous fingering phenomena of alternating slugs of two miscible fluids with 
significant viscosity contrast. Two-way coupling between transport and flow solvers is implemented to honor the 
concentration-dependent fluid mobility, which affects pressure and stress solutions. A sensitivity analysis is 
performed to evaluate the dependence of global transport characteristics such as the slug breakthrough time, 
average transversal concentration, and the degree of mixing on the strength of geomechanical coupling defined 
in terms of poroelastic moduli. 
 
Simulation output suggests that spreading is retarded when the formation is less consolidated, viscosity contrast 
is reduced, or diffusion is weak compared to advection. Meanwhile, mixing is enhanced when rock becomes 
more unconsolidated, viscosity contrast rises or the Peclet number decreases. Failure to account for this 
coupling will result in an inaccurate prediction of the breakthrough time and the degree of mixing, thus 
inaccurate determination of the EOR efficiency.  
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PhD Abstracts 
 

 

Name: Zhaoyang Jin 

University: Stanford University 

 

Abstract Title: Reduced-order Modeling of Coupled Flow-geomechanics Problems 

Abstract:  

A reduced-order modeling (ROM) procedure for coupled subsurface flow geomechanics problems is presented. 
Coupled flow and geomechanics can be important in oil-gas production and in carbon storage operations. Earlier 
ROM related developments in the context of subsurface flow have focused on the flow equations, while in this 
work the geomechanical stress equilibrium equations and associated displacement variables are also 
incorporated. The ROM methodology developed here entails the use of proper orthogonal decomposition (POD) 
combined with trajectory piecewise linearization (TPWL). Solutions with new sets of controls (in this case well 
settings) are represented via linearization around previously simulated solutions. The POD-TPWL ROM is tested 
on 2D and 3D coupled problems with two fluid phases. Examples involving time-varying injection and production 
rates, which differ from those used in training simulations, are presented. Runtime speedups, relative to high-
fidelity simulations, of over a factor of 100 are achieved for the cases considered. These large speedups are 
attained because the model is (piecewise) linear and all computations are in reduced space. Output quantities of 
interest include phase production rates and the maximum and minimum principal stress fields. Accurate results 
for these quantities, relative to those from high-fidelity simulations, are achieved for a range of test cases.   
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PhD Abstracts  
 

Name: Xiaoxi Zhao 

University: University of Southern California 

 

 
 

Abstract Title: Role of Well Operations and Multiphase Geomechanics in Controlling Fault Stability during CO2 
Storage and Enhanced Oil Recovery 
 
Abstract:  
CO2 injection in active oilfields is a technology proposed for industrializing carbon storage operations. However, 
monitoring CO2 migration, oil recovery and mechanical deformation within caprock and on faults is a challenging 
problem in large-scale storage-enhanced oil recovery (SEOR) operations due to intersecting faults, multiphase 
flow effects, and wells with complex production-injection schedule. We develop and demonstrate a 
methodology based on our coupled modeling framework to monitor the movement of CO2, hydrocarbons and 
water, and the associated evolution in mechanical stability of faults during CO2 SEOR in the Farnsworth Unit 
oilfield in Texas, USA. The methodology honors geological, geophysical, and production-injection data acquired 
in the field over six decades. Differential depletion from hydraulically isolated fault compartments followed by 
water and CO2 injection-induced overpressure cause volumetric contraction and expansion of the reservoir, and 
changes in the total and effective stresses in the overburden-reservoir-underburden complex. CO2 migrates 
upwards to accumulate near top of the geologic structure, and water migrates downward to pressurize the 
faults. Three-dimensional changes in the pressure and stress fields in the system lead to changes in the shear 
and effective normal tractions on three major faults compartmentalizing the field. Evolution in fault tractions is 
used to compute the evolution in the Coulomb Failure Function (CFF) of the faults to quantify induced-slip 
tendency under production and injection. We explain the spatial heterogeneity and time variability of CFF in 
terms of well location heterogeneity and well rate variability. 
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2019 STUDENT PAPER CONTEST 
RULES AND REGULATIONS 

 
The rules and information in this document is to aid the management and organization of Regional and International Student 
Paper Contests as part of the SPE International program. Please note that other similar paper contests outside this program 
are not represented by these rules and regulations. Local paper contests can be run by SPE Sections and Chapters however 
this does not influence application or qualification of participants for this program. The official SPE International Paper 
Contests can be found listed on the SPC Webpage. 
 
SPE student chapters/sections may be invited by SPE to host a regional contest.  Many of the contests accompany a major 
regional or SPE International conference.  Event selection for reach region will be determined by Regional Directors in 
Collaboration with SPE Staff. Currently, fourteen Regional Student Paper Contests are recognized by SPE taking place in 2019:  

 
SPE Board Region SPC Region 

Africa Africa 
Canada Canada 

Eastern North America Eastern North America 
Gulf Coast North America Gulf Coast North America 

Mid-Continent North America Mid-Continent North America 
Middle East Middle East  
North Sea Europe 

Northern Asia Pacific Asia Pacific  
Rocky Mountain North America Rocky Mountain North America 

Russia and Caspian Russia and Caspian 
South America and Caribbean South America and Caribbean 

South Asia and the Pacific Asia Pacific / South Asia* 
South Central and East Europe Europe 
Southwestern North America Southwestern North America 

Western North America Western North America 
 
* South Asia SPC includes India, Bhutan, Nepal, Sri Lanka and Bangladesh. All other South Asia and the Pacific Countries including Australia, Indonesia, Papua New Guinea, New 
Zealand, and South Pacific Islands participate in the Asia Pacific Contest.  

 
A map of SPC Regions can be found on our website but for any concerns please email spc@spe.org. Dates and details for 
individual SPC Regional Contests can be found at the SPC Webpage once they are confirmed. All students should participate 
in the SPC Region that covers the location of the University they are representing. Only participants that take part in the 
Regional Student Paper Contests listed can be selected for the international contest. 
In the event that a contest or a division is not held in their assigned region, a student may request to participate an alternate 
region. Any applications to participate in alternate regional contest must be made to spc@spe.org. This must be approved by 
the Regional Directors representing the SPC Region and they reserve the right to decline any such requests. Having missed 
the deadline or being unable to attend the contest in your allocated region will not be considered a sufficient reason to move 
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The SPE Young Member Engagement Committee (YMEC) is the ruling body on changes to the Student Paper Contest program. 
YMEC report directly to the Board of Directors who authorize any significant changes.   

1.0 Contest Structure  
A regional contest is normally conducted in three divisions: Undergraduate, Master’s and PhD.   

1.1 Each contest division must have at least three contestants 

1.2 If there are entries from three or more students for a division, that division must be held as part of the 
Regional contest. 

1.3 Combined Divisions  
If a Masters or PhD contest does not have the minimum number of entries of at least three students each, 
they can be combined to create a “Postgraduate” contest.  
 
If there are still not enough applicants to run a combined Postgraduate division the Masters and PhD 
applicants should not be combined with Undergraduate division.  
 
If a Postgraduate combined division is not possible due to low participation (less than three participants) 
the students may be allowed to present at an alternative region if the Regional Directors agree to this. 
 
In the event of a Combined Masters/PhD division it should be made clear to the judges which contestants 
are of what level within a merged category. This ensures that they judge each student accordingly to their 
level of ability. 
 
TIP: Please see rule 7.2 for entry requirement changes for applicants per university during combined 
divisions.  

2.0 Entrance Requirements 
2.1 Contestants must be SPE members in good standing at the time of application and still be in good 

standing at the date of the contest.   

2.2 If the student has already graduated, it must have been less than 12 months before the Regional Contest. 
Thus, a student graduating in March 2018 must compete by March 2019. The student should only present 
work carried out at the educational level that corresponds with the division in which they are competing, 
regardless of whether they have gone on to a higher level of education. For example: a student who has 
earned a degree as an undergraduate less than twelve months ago, and has proceeded into a Master’s 
degree, can still compete in the undergraduate division but must only present work carried as an 
undergraduate. If a student wins within his/her division at a Regional Contest, he/she will compete at the 
International Contest within that same division and present work on the same topic which was presented 
at the Regional Contest. 

2.3 Students are not required to be a member of a Student Shapter in order to participate in the contest.  

2.4 Students must be eligible to compete in their regional contest in accordance with the USA and EU 
Sanction laws which SPE operates by: http://www.spe.org/about/laws.php  

2.5 All applications will be vetted by SPE Staff before consideration. Final rulings on questionable eligibility 
will be made by SPE. Please direct enquiries to spc@spe.org for any concerns.  

2.6 Only one entry per student to each contest per term year (between ATCE’s) will be accepted. Multiple 
abstracts or entries to the same contest will not be accepted. 
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2.7 A student may participate more than once in the student paper contest, and in the same category, so long 
as they still meet all other eligibility requirements and do so with new and previously un-presented 
papers as per Rules of Form and Content of Presentation/Paper (article 4.0 to 4.9). 

2.8 Students must participate in their allocated region unless no contest is to be hosted in their own region 
during that SPC cycle. In the event of no contest being hosted the alternate region may be selected which 
will be clarified by SPE Staff. Missing deadlines or conflicting schedules will not be considered to avoid 
universities having an unfair representation at a contest.  

Please see item 7.0 Selection of Contestants for related information.  

3.0 Entrance and Participation Procedures  
3.1 Each participant must adhere to the procedures and deadlines established by the contest host and that of 

this document.  

3.2 Some regions may require abstracts, while others may require complete papers and/or additional forms. 
Please be aware first place regional winners will be required to submit a full paper to compete in the SPE 
International Student Paper Contest. 

3.3 Students must provide all that is requested from them by the Host Chapter/ Section or SPE Staff – this 
includes abstracts, forms, applications etc. – by the deadline provided. Failure to provide a form or paper 
that is asked of them by the deadline provided may result in a forfeit of their place in the contest. 

3.4 Presentation policy for the International Student Paper Contest at ATCE: Contestants must present their 
paper in person and presentation by other communication channels including but not exclusive to 
telephone and video link will not be permitted. If a student is unable to attend ATCE in person, the next 
highest ranking contestant in the division able to compete in the International Contest can be submitted 
as the region's representative. This should be done with sufficient notice to the student and SPE and will 
be accepted at the discretion of SPE. 

4.0 Rules on Form and Content of Presentation/Paper  
4.1 Only single-author presentation/papers are eligible, jointly written or co-authored papers are not 

permitted. The definition of single-author is a student that has written the presentation/paper 
independently even though other researchers or contributors may have been involved in the project or 
subject matter. Researchers and contributors, such as supervisors or tutors who assisted the project, must 
be acknowledged within the paper and presentation but not as an author.  

4.2 A presentation/paper should present, as completely as possible, the original work of the author in 
planning the investigation, performing the work, interpreting the results, and preparing the 
presentation/paper. Submitting or presenting others work as your own will result in removal from the 
contest.  

4.3 The subject of a presentation/paper must be related to petroleum engineering, which is defined as the 
application of basic and engineering sciences to the finding, development, and recovery of oil, gas, and 
other resources from wells.  

4.4 A presentation/paper based on course work, including theses and dissertations, is eligible.  

4.5 An abstract of the presentation/paper is required even when a formal written paper is not required. If 
successful at the Regional contest your full paper will be required in time for the International Contest.  

4.6 At time of submission, the presentation/paper must not have been accepted for publication in an SPE 
peer-reviewed journal or presented at previous official SPE Regional Student Presentation/Presentation. 
(Papers presented at Student Presentation/Paper Contests sponsored by universities, SPE sections, or 
other organizations are allowed.)  
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4.7 The presentation/paper must be presented in the English language, the official language of SPE.  All 
contestants that progress to the International Student Paper Contest must present in English.  

4.8 When written papers are required, they must be submitted in a typed form in English. The paper must 
consist of a minimum of 1,000 words of text, plus as many diagrams and supporting illustrations as 
necessary to clarify the subject matter. The paper must not exceed 7,000 words equivalent of text and 
diagrams, with each diagram considered to be the equivalent of 250 words.  

4.9 The presentation may not exceed 20 minutes, less presentation time may be allotted to Regional 
contests, to a minimum of 10 minutes for the presentation, depending on the number of contestants per 
category. The time allowed for questions will be at the discretion of the moderator, questions will only be 
invited from the judging panel, not from the audience.  

Tip: It should be made clear to the students who have been selected to compete that they will have between 10-
20 minutes for their presentation and that the exact time they will have will be confirmed to them nearer to the 
contest date once final numbers and the schedule have been determined. 

5.0 Financial Assistance for participant 
Student Chapters should be encouraged to approach their sponsoring Section and/or local companies to apply for 
financial assistance for the costs of travelling to the Regional Qualifier contests.   SPE International cannot provide 
any funding for regional contest travel.  

6.0 Selection of Judges and Moderators  
The host group / SPE Staff is responsible for:  

• Selecting a “review panel” to review abstracts where a contest is open-applications (not applicable 
where Chapters submit representative candidates) 

• Selecting judges to review abstracts and oral presentations on the day of the contest 
• Providing a non-voting moderator for the presentations  
• Ensuring all judges and moderators are up to date with contest procedures and rule updates.  

The following guidelines apply to the selection of judges for the contest:  

• A minimum of three and a maximum of six judges should participate for each division of the contest. It 
is recommended to recruit more than the minimum number of judges to account for potential drop 
outs.  

• Preferably an odd number of judges should participate in case of a tie break situation.  
• It is recommended to have only one judge per university where possible to address any (perceived) 

conflicts of interests.  
• Judges in the undergraduate division must hold at least an undergraduate degree in engineering or 

applied science. Judges in the master’s division must hold at least a master’s degree. Judges in the PhD 
division must hold a PhD degree.  

• A balance among representatives from different technical disciplines including research, production, 
management, and education should be considered in selecting the judges.  

• Each judge must be a member of SPE.  

7.0 Selection of Contestants  
7.1 No more than two contestants can be from each student chapter or university for each division of the 

contest.  
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7.2 In the event of combined divisions, two contestants may be from the same chapter/university for each 
degree category. For example: In a combined Master’s/PhD Division, two contestants from a student 
chapter/ university may present Undergraduate papers and two from the chapter/university may present 
Master’s papers. 

7.3 In contests of open applications, students of that region shall receive notification of the call for abstracts 
and the deadline by which they must submit their abstracts, and any other necessary forms, and who to 
submit them to. The review panel then must choose from the abstracts which contestants will proceed to 
the regional contest to compete.  Abstracts should be submitted to the review panel anonymously to 
protect members of the review panel from potential conflicts of interest. In contests of open applications, 
the review panel shall confer via phone or email to select the finalists to present at the contest, as well as 
the alternates should a finalist be unable to present. 
 
Some Student Chapters may decide to introduce an internal pre-selection process in order to adhere to rule 
7.1, as outlined below:  

7.4 In contests of Chapter-submitted contestants, Chapters of that region shall receive notification of the call 
for abstracts and the deadline by which they must submit their two candidates, their abstracts, and any 
other necessary forms, and who to submit them to. Chapters may then host their own paper contests or 
applications to select their two candidates for the regional contest.  

8.0 Judging of Presentations and Selection of Winners  
Judges must use the official SPE Student Paper Contest judge score form to determine the ranking of their 
contestants. These forms can be accessed by emailing spc@spe.org or your Regional Activities Specialist. These 
forms are use for evaluating contestants' presentations and must adhere to the following procedures: 

• Following each presentation, judges must score each speaker on the Official Judges’ Score Form, 
retaining copies of all sheets until the session is completed. Based on the scores the judge will rank each 
presentations in order of preference. This ranking should be recorded on the Judges Ranking Sheet and 
given to the Moderator. In the event of a tie score the judge should determine which they prefer to rank 
higher.  

• Each judges' rankings are recorded on the Official Moderator's Score Card by the moderator at the end 
of the contest to collate the ranking scores.  

• Depending on how many presentations are given, the Moderator will allocate points based on the 
ranking they gave, for example if 6 students present, the top ranked student will receive 6 points the 
lowest ranked will receive 1.  

• The Moderator will check the results with SPE Staff or the judges (if no staff are available) to confirm 
the winner.  

• There is no provision for tie votes; ties must be resolved by the judges.  
• Winners are to be named as follows:  

• If there are six or more contestants in the division, first-, second-, and third-place winners shall be 
named.  

• If there are four or five contestants in the division, only first- and second-place winners shall be 
named.  

• If there are only three contestants in the division, only a first-place winner shall be named.  
• Judges individual scores will not be shared however Judges feedback or ranking can be provided to 

students where possible to assist them with the continuous development of their presentations skills.  

The first place winners of each division from each SPE Regional Student Paper Contest will automatically qualify for 
the International Student Presentation/Paper Contest to be held in conjunction with the Annual Technical 
Conference and Exhibition. As a condition of their participation, the contestants are required to submit full written 
papers that are included in the conference proceedings (if received by the production deadline which will be 
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approximately 12 weeks before the conference date). The contestants shall follow the submission format and 
schedule of the conference as provided to them by SPE’s Young Member Programs team (spc@spe.org).  

9.0 Awards and Funding 
9.1 Funding for regional paper contests will not be provided for by SPE International, Sections and Chapters 

are encouraged to source sponsorship to cover costs of running the program. It is suggested that the trip 
to ATCE, accommodation and Publication be considered the prize for the Regional Paper Contest.  

9.2 Prizes: SPE International awards funding towards winners travel to ATCE to present their papers,  Judges 
may determine honourable mention awards and honorariums, if any, for papers not achieving finalist 
status, but worthy of recognition.  

9.3 Presentation of Awards: SPE will provide certificates to each participant in the International Student Paper 
Contest. SPE can provide a template for regional certificates. Awards and certificates should be presented 
by an SPE Officer or Director, a member of the SPE Young Member Engagement Committee, or a 
representative of the host group.  

9.4 Prize amounts: If the host group decides at their discretion to award cash prizes to the top ranked 
contestants. SPE recommends that prize amounts are allocated as follows: 

• In case of three ranked positions in a division: 
• First place should receive 50% of prize money 
• Second place 30% of prize money; and 
• Third place 20% of prize money 

• In case of two ranked positions in a division: 
• First place should receive 60% of prize money; 
• Second place 40% of prize money. 

• In case of one ranked position in a division:  
• The first place should receive all of the prize money 

10.0 Responsibilities of Host Group  
Where relevant, SPE will notify the SPE Section or Student Chapter of its opportunity to host the Regional Student 
Paper Contest. The host group assumes responsibility for the conduct of the contest and for adhering to the rules 
laid out in this document. The first task is to determine the date, time, and site of the oral presentations.  

The contest should be conducted in connection with an SPE technical conference or regional meeting whenever 
possible. In such cases, SPE suggests that:  

• The oral presentations be held within the same week and preferably integrated into the conference 
program rather than appended onto the beginning or end of the conference.  

• The decision on the date, time, and site of the presentations should be discussed with the chairperson 
of the Conference Program Committee.  

• The host group may add an amount to the conference fee to cover contest costs. 
• Consideration should be given to providing all contestants and judges with complimentary tickets to 

award/presentation functions.  
• The host group for the conference has the option to arrange for assistance with travel and 

accommodation expenses for contestants if appropriate.  
• Contestants should be afforded the status and privileges of other authors presenting technical papers 

at the conference, including complimentary registration at the conference/exhibition.  
• The host group should maintain the professional standards of SPE International events and the SPE Code 

of Conduct.     
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For any queries of concerns with the rules and procedures featured in this document please email spc@spe.org for more 
information.  

 

 

 

 

 

 

 

 

 

 

 

 

 



•  Access our widely used OnePetro® and PetroWiki® platforms 

•  Read the latest technical content from SPE magazines
    and publications 

•  Participate in SPE Connect communities to network 
    with members globally 

•  View your SPE profi le and membership card 

•  Manage your app preferences to tailor the SPE news
    to your needs

•  Connect to SPE’s social platforms: Facebook, 
    Twitter, LinkedIn, and Instagram

    Now Available:
The SPE International App

Download the new app
and access SPE anytime, anywhere.

To download the app,
visit go.spe.org/speiapp
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