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Taropé Room 

 

Schedule of Events – Undergraduate   
 

08:15 – 08:45  Registration, and Presentation Upload 

08:45 – 09:00  Opening Announcements, and Judges Introduction  

09:00 – 12:00 Undergraduate Contest 

 09:00  Undergrad Contestant 1 - _______________________ 

09:30 Undergrad Contestant 2 - _______________________ 

10:00 Undergrad Contestant 3 - _______________________ 

10:30 Undergrad Contestant 4 - _______________________ 

11:00 Undergrad Contestant 5 - _______________________ 

11:30 Undergrad Contestant 6 - _______________________ 

12:00  Luncheon  

13:00 – 15:00 Undergraduate Contest 

 13:00  Undergrad Contestant 7 - _______________________ 

13:30 Undergrad Contestant 8 - _______________________ 

14:00 Undergrad Contestant 9 - _______________________ 

14:30 Undergrad Contestant 10  - _______________________ 

15:00  Break   

15:30 Announcement of Winners  

 

 

Contestants will sign up for presentation slots during Contestant Check In.  

The sign up process will be on a first come first served basis. 
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Caracoré Room 
 

Schedule of Events – Masters & Postgraduate   
 

08:15 – 08:45  Registration, and Presentation Upload 

08:45 – 09:00  Opening Announcements, and Judges Introduction  

09:00 – 11:00 Masters Contest 

 09:00  Masters Contestant 1  - _______________________ 

09:30 Masters Contestant 2 - _______________________ 

10:00 Masters Contestant 3 - _______________________ 

10:30 Masters Contestant 4 - _______________________ 

11:00 Masters Contestant 5 - _______________________ 

12:00  Luncheon  

13:00 – 15:00 PhD Contest 

 13:00  PhD Contestant 1 - _______________________ 

13:30 PhD Contestant 2 - _______________________ 

14:00 PhD Contestant 3 - _______________________ 

14:30 PhD Contestant 4  - _______________________ 

15:00  Break   

15:30 Announcement of Winners  

 

 

 
Contestants will sign up for presentation slots during Contestant Check In.  

The sign up process will be on a first come first served basis.     
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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 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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Bachelor Abstracts 
 

Name: Andres Romero Silva 

Major/Focus: Petroleum Engineering 

University: Universidad De Los Andes Chapter 

Country: Colombia  

 

 

Abstract Title: Experimental and CFD Validation of the Characteristics of the Liquid-Gas Separation Process in 

GLCC from the Study of Dimensionless Numbers 

Abstract:  

The GLCC (Gas-Liquid Cylindrical Cyclone) is an effective equipment used to separate gas and liquid mixtures. In 
this work, a laboratory GLCC equipment was simulated in CFD (Computational Fluid Dynamics) where the RST 
and 𝑘−𝜖 turbulence models were compared in terms of the modeling of the flow and velocity profile, the vortex 
formation height, the LCO (Liquid Carry Over) and the computational time. The RST model achieved a better 
performance in 3 of the 4 items evaluated. Subsequently, a complete factorial design 23 was carried out under 
the RST turbulence model, in which the effect of the dimensionless numbers of Reynolds, Morton and Eötvos on 
the value of LCO and GCU (Gas Carry-Under) were evaluated. The laboratory data were used to select the high 
and low levels of the dimensionless numbers and those levels were reached through the variation of physical 
properties, such as viscosity, density and surface tension. To select the physical properties in each experiment, 
an optimization procedure was performed in which the sum of squares of the error in each one was minimized, 
obtaining an average deviation of 15.5% with respect to the ideal experimental design. From the factorial design 
it was obtained that the number of Reynolds and Morton have a significant (α= 0.005) and negative polarity 
influence in the volumetric fraction of LCO. However, the number of Eotvos does not have a significant effect on 
any of the response variables. Finally, the prediction of the model obtained in the factorial design was evaluated 
in paraffinic crude and heavy petroleum. Obtaining a prediction of the volumetric fraction of LCO with an error 
of 26.9% for the paraffinic crude, which means that the prediction of the model is accurate and may allow 
feasibility analysis before the operation in GLCC. In the case of heavy petroleum it was obtained that there was 
no vortex formation in the equipment, therefore, the separation in GLCC may not be viable for very viscous 
substances (1.5 Pa.s) such as Petroleum 10-22 °API 
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Bachelor Abstracts 
 

Name: Felitchia Fryde 

Major/Focus: Petroleum Engineering 

University: Anton de Kom University of Suriname Chapter 

Country: Suriname 

 

 

Abstract Title: Determination of the effectiveness of the cement isolation plugs in open-hole completed wells 

Abstract:  

Setting a cement plug is common practice and is set for various reasons: lost circulation control, formation testing, 
directional/sidetrack drilling, zonal isolation and well abandonment. In the Tambaredjo North-West field (TNW) cement 
plugs are used in open-hole completed wells for zonal isolation to prevent cross flow. The balanced method, which is an 
easy and common placement method is used to place these cement pug. Despite this being an easy and common practice, 
it may still be confronted with many failures. Some of these failures include incorrect temperature, slurry contamination, 
cement falling in the wellbore and inadequate displacement methods. In this study there is attempted to make a statement 
about the efficiency of the cement plug in TNW field and the possible impact an incompetent cement plug can have on 
cross flow. To determine the efficiency of the cement plug comparison is made between industry’s best practices and the 
placement techniques employed within the TNW field. Industry best practices describe the plug design, slurry design and 
placement techniques to optimize the cement plug procedures. These practices are not executed correctly within the TNW 
field.  
 
In concern to crossflow, water production history plots were evaluated and water production diagnostic plots has been 
made to determine if channeling or coning mechanism resulted in water production. In TNW field mostly channeling 
mechanisms were present which means that there is a possibility that the cement plug is not placed effective enough to 
stop cross flow. The production history plots were analyzed based on production rates, FBHP (Flowing Bottom Hole 
pressure), pump speed and salinity to determine possible cement plug failures.  An increasing water cut, increasing FBHP 
and increasing salinity was set as criteria for a possible cement plug failure. When increasing the pump speed and 
producing more fluid, the FBHP is supposed to drop. When that is not the case, an increase in FBHP indicates a water 
breakthrough or influx of water. Water is considered to be extracted from a deeper located water body, when the salinity 
of the well surpasses their range. Although the criteria for a cement plug failure was set based on changes in the different 
parameters, it is not excluded that a cement plug failure could have occurred in a well that shows no significant change in 
the behavior of these parameters. In the TNW field, 7 out of 77 wells showed an increase in water cut, FBHP and salinity. 
 

Travel Sponsored by:  
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Bachelor Abstracts 
 

Name: José Julio Bellot Schulczewski 

Major/Focus: Petroleum Engineering 

University: Universidad Privada de Santa Cruz, Bolivia Chapter 

Country: Bolivia 

 

 

Abstract Title: Estimation of Formation Damage by Mud Filtrate Invasion in A Shallow Devonian Gas Reservoir 

Using Civan-Engler’s Simplified Model 

Abstract:  

Formation damage is an undesirable recurring problem that occurs during drilling operations and causes 
irreparable damage in most of the cases. The objective of this work is to assess the depth of the damaged zone 
created during drilling operations in a shallow Devonian age sandstone dry gas reservoir. In addition, the 
identified formation damage is used as a means to validate pressure transient analysis interpretations depicting 
radial composite behavior. 
 
Following Civan-Engler’s discrete form of the mud filtrate model, a finite differences unidimensional simulator 
was implemented. Field data of well drilling operations was used as basis to compute mud concentration profile 
curves as a function of radial distance for different time intervals. Scenarios were created to account for distinct 
mud densities and plots of depth of filtrate invasion as a function of time were created. Pressure transient 
analysis on well test data was performed to compare with simulator outputs on depth of filtrate invasion. 
 
Despite of the simplification introduced in the formulation of Civan-Engler’s assuming a piston like immiscible 
displacement of hydrocarbons by mud filtrate, the application of the implemented unidimensional simulator to 
the case study yielded depths of mud filtrate invasion comparable to the depth of permeability change identified 
by pressure transient analysis.  In addition, it was possible to estimate the depth of mud filtrate invasion for the 
scenarios were loss of circulation was recorded during drilling operations. In all analyzed cases, the presence of 
formation damage by permeability impairment due to invasion of drilling fluid was evidenced by the magnitudes 
observed in estimated skin factor. 
 
The solution presented in this work has all the features and benefits of Civan-Engler’s simplified formulation and 
applies it for formation damage simulation in a gas reservoir. In addition, it provides a means to validate 
pressure transient analysis interpretations assuming radial composite behavior in the near-wellbore zone. 
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Bachelor Abstracts 
 

Name: Luis Cabral 

Major/Focus: Petroleum Engineering 

University: Universidad Central De Venezuela Chapter 

Country: Venezuela 

 

 

Abstract Title: Evaluation on the Effect of Mojability in the Application of a Combined Electric Field with a Low-

Resistor Coolant to the Flor, on the Debilitation of Water Emulsions in Oil  

Abstract:  

The Venezuelan oil industry, currently has problems in the stage of crude production, motivated to the large 
amount of water that is associated with oil, which must meet the requirements of 1% V/V of water and thus 
avoid operational problems such as corrosion and incrustations. In this research, the destabilization of water-in-
oil (W/O) emulsion was evaluated, by combining the conventional electrostatic separation and the incorporation 
of a combined structure with suitable material wetting, without the use of chemical demulsifying agents. The 
W/O emulsion was a mixture of residues available in the Mechanicals Separations Laboratory in Central 
University of Venezuela. It was characterized to know properties like: density, viscosity, percentage of water and 
cumulative distribution of drops. Then, different coalescing structures were chosen, as well as different 
configurations to locate the structures within the work cell (parallel electrodes). Several materials were tested 
as coatings of the structures to evaluate their wettability and thus study the effect in the destabilization of the 
emulsion. The cumulative distribution of droplet size was determined before and after applying the sample 
treatment using the optical microscopy technique, and the global destabilization factor (FDG) was calculated in 
order to quantify the magnitude of the change caused by the treatment used. Having the structure with the 
highest FDG is the 0,3cm mesh structure covered with cold paint (FDG: 5,7) perpendicular to the electric field, 
achieving a phase separation of at least 1ml per each 15ml sample. Were tested the hypothesis where a lower 
angle of wettability, high will be coalescence. 
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Bachelor Abstracts 
 

Name: María Amorín 

Major/Focus: Petroleum Engineering 

University: Universidad de Oriente Núcleo Anzoátegui Chapter 

Country: Venezuela 

 

 

Abstract Title: Probabilistic Production Forecast for Future Thermal Wells Using Decline Curves Analysis in 

Huyaparí Field, Orinoco Oil Belt 

Abstract:  

The Huyaparí field in the Orinoco Oil Belt in Venezuela is located in a large extra heavy crude oil deposit of 50 to 100-foot intervals 
with prolific reservoir conditions with 8-9 °API oil gravity. A Cyclic Steam Stimulation (CSS) pilot was executed successfully and 
resulted in reservoir injectivity and production better than expected compared to offset field experience. This pilot was the trigger 
for the operator to plan for a large thermal development focused on CSS as the method to increase the recovery factor.  
 
For thermal heavy oil recovery methods such as CSS, the scheduling of the production, soak, and injection cycles of the wells have 
a significant impact on the project performance. This could be run by using Thermal Simulation, but this is a time intensive process. 
An alternative method using decline curve analysis is required to get probabilistic forecasts for future wells and simplify the operator 
business plan decision process.   
 
This paper presents the results of applying a probabilistic analytical method that covers the main uncertainties involved in the CSS 
process for horizontal wells. By using the “Thermal Development Tool” developed in MS Excel, it is possible to estimate the 
production range of the future wells under CSS. The oil production profile is estimated based on the performance of the CSS Pilot 
wells by applying the decline curves proposed by Arps combined with the first cycle oil peak rate estimated by a simplification of 
Joshi´s equation for horizontal wells made by Hari Saripalli. In addition, is use Crystal Ball, a Monte Carlo simulation to execute a 
probabilistic model due to the high uncertainty in the main variables. 
 
To set up the probabilistic model, it was necessary to define triangular probability distributions to the variables assigned. The wide 
range of resulting production response is explained by the high uncertainty of main input parameters and the small sample of pilot 
wells used.  
 
The Thermal Development Tool can be used to get a probabilistic forecast for future thermal wells, reducing the time to obtain this 
forecast from 24 hours from reservoir simulators for 500 trials or different scenarios to 10 minutes with the Thermal Development 
Tool. The proposed method could be used as a planning tool to test multiple development scenarios within a range that is close to 
reservoir simulation results in oil production performance and cumulative oil. 
 

Sponsors:  
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Bachelor Abstracts 
 

Name: Oscar Medina 

Major/Focus: Petroleum Engineering 

University: Universidad Nacional Colombia Unalmed Chapter 

Country: Colombia 

 

 

Abstract Title: Ce4+/Ce3+ Redox-couple Influence on the Adsorptive and Catalytic Performance of NiO-

PdO/CeO2±𝛅 Nanoparticles for n-C7 Asphaltene Water Gasification 

Abstract:  

The main objective of this work is to regenerate 21.6 nm cerium oxide nanoparticles functionalized with a mass fraction of 
0.89 and 1.1 % of NiO and PdO respectively through several n-C7 asphaltene adsorption and decomposition cycles during 
steam gasification processes. CeO2 nanoparticles due to their catalytic properties mediate the production of hydrogen in the 
reservoir by means of a series of reactions allowing the hydrogasification of free radicals and therefore their thermal 
gasification. Nanoparticles were characterized by dynamic light scattering (DLS), surface area by the BET equation and X-ray 
photoelectric spectroscopy (XPS). During each regeneration cycle, the adsorption capacity and catalytic activity of the 
nanoparticles was evaluated. To estimate the absorptive capacity of the nanoparticle, adsorption kinetics were constructed 
at three different concentrations of n-C7 asphaltenes (from 100mg·L-1 to 1500mg·L-1) and adsorption isotherms at three 
different temperatures at 25°C, 55°C and 75°C. To evaluate the catalytic activity the loss of mass of the nanoparticles was 
evaluated at isothermal conversions with a thermogravimetric analyzer at 230°C, 240°C, and 250°C and a heating of 100°C to 
600°C at a heating rate of 20°C·min-1. Finally, displacement test was carried out in order to evaluate the impact of 
CeNi0.89Pd1.1 nanoparticles in oil recovery and oil upgrading in steam injection processes. The nanoparticles showed a high 
affinity of adsorption by asphaltenes and this is maintained during all regeneration cycles evaluated. In addition, the catalytic 
activity of the nanoparticles is not lost because it manages to decompose 100 % of the n-C7 asphaltenes in all cycles with only 
a few minutes of difference, this is mainly due to the presence after the first cycle evaluated of certain elements such as O2 
and Fe, and to the reduction of the content of Ce3+ ions, which are responsible for the catalytic activity of CeO2. onto surface 
of the nanoparticle as shown by the XPS results. The thermodynamic parameters such as changes in entropy, enthalpy, Gibbs 
free energy, and Polanyi’s potential (adsorption parameter) and activation energy (kinetic parameter) were calculated in 
order to compare the adsorptive and catalytic performance during different cycles. It found that these parameters are 
correlated with de Ce concentration and oxidation states ratios (couple Ce3+/Ce4+) at the surface. Finally, CeNi0.89Pd1.1 
nanoparticles increase oil recovery from 63.5 % to 75.3% in the absence and presence thereof, respectively. In addition, API 
increases 86.9 % with the addition of the nanoparticles, asphaltene content decreases from 28.7% to 12.9% and the viscosity 
is reduced in a 86 % degree.  

 
Sponsored By:   
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Bachelor Abstracts 
 

Name: Raihaan Ali 

Major/Focus: Petroleum Geoscience 

University: The University of West Indies Chapter 

Country: Trinidad and Tobago 

 

 

Abstract Title: An Integrated Reservoir Characterization Study for a Reservoir Offshore the South East Coast of 

Trinidad 

Abstract:  

The reservoir studied is located in the South East Coast Consortium (S.E.C.C.) block which is within the Columbus 
Basin and forty kilometers off the Eastern coast of Trinidad. This reservoir has been subjected to exploration and 
development phases and can be classified as mature. Core analysis show evidence of shallow marine, deltaic 
deposition, while drilling and 3D seismic data show that the reservoir is heavily faulted by northwest-striking 
normal faults with displacement down-to-the east. These faults continuously disrupt an anticlinal hydrocarbon 
trapping structure which led to compartmentalization of the reservoir. Thus it was necessary to analyze the 
potential of the reservoir and its economic feasibility prior to any further development. 
 
An integrated reservoir characterization study was conducted and a geo-cellular model was built and used to 
determine the remaining gas in place, the feasibility of producing this gas reserves and the uncertainty involved. 
To build this model, seismic and well log data were used to determine the facies distribution and to identify the 
section of the reservoir for development. In addition, both types of data were then used to correlate the top and 
base of the reservoir, to generate depth structure maps and to interpret and map the location of faults (assisted 
with seismic attributes). A well to seismic tie relationship was established from sonic log (calibrated with checkshot 
data) and density log data by generation of a synthetic seismogram. A velocity model was established to convert 
data from the time to depth domain. It must be mentioned that core data analysis was unable to confirm the 
depositional environment. From well log and core data, porosity, thickness of the gas zone and the water 
saturation were determined and the section of reservoir with gas of commercial quantities was identified. The 
geo-cellular model developed and a suitable well location for the development and production of the remaining 
gas reserves is presented. 
 
Sponsor:  
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Bachelor Abstracts 
 

Name: Reyna Frijde 

Major/Focus: Petroleum Engineering 

University: Anton de Kom University of Suriname Chapter 

Country: Suriname 

 

 

Abstract Title: The Impact of Failures During the Gravel Packing Process on the Well Productivity  

Abstract:  

Production of sand from unconsolidated formations may lead to reduction of productivity and could be prevented by 
placement of gravel packs. Gravel packing is part of the completion process, and therefore completion fluids are used. 
When installing a gravel pack, carrier fluid may leak into the formation which causes formation damage. In the Tambaredjo 
North-West (TNW) field at Staatsolie Maatschappij Suriname N.V., swamp water is used as completion fluid. These fluids 
are not in compliance with international standards recommended for completion fluids and may cause formation damage 
when they find their way into the reservoir. The impact of the damage on the productivity of the wells drilled were 
investigated. 
 
The objectives were to determine the impact of use of not clean water (swamp water) on the well productivity and to find a 
correlation between the plateau- versus estimated production where possible damage might have been occurred. 
 
The gravel packing process and completion fluid requirements versus actual characteristics of the fluid were evaluated. 
Furthermore, analysis of the production data, skin data and productivity index of the wells was performed. Finally, a 
relationship between the estimated- and plateau production versus respectively formation damage was found. 
 
The results showed that excess gravel was used at 112 wells of 120 wells in conjunction with fluid losses of ± 22 barrels 
average at 109 wells of 120 wells. Production data shows that at 51 wells of 121 wells, the estimated production was not 
reached. While available skin analysis results of 3 wells show that at 2 of 3 wells, the estimated production was not 
reached. The correlation of excess gravel with estimated- versus plateau production show that the production is affected by 
the excess gravel pumped. No conclusion could be made about the relationship of estimated- versus plateau production 
with fluid loss. This due to the assumption that fluid loss data may be incorrect when correlated with amounts of excess 
gravel used. 

 
Sponsor:  
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Bachelor Abstracts 
 

Name: Roberto Saavedra Torrico 

Major/Focus: Petroleum Engineering 

University: Universidad Privada de Santa Cruz, Bolivia Chapter 

Country: Bolivia 

 

 

Abstract Title: Waterflood Surveillance of a Mature Oil Field by Implementing a Streamline Simulator 

Abstract:  

Streamline based-flow simulation has undergone continuous and significant advances in addressing solutions related to 
reservoir engineering in the last twenty years. Within the area of reservoir management, streamline technology is 
presented as a useful tool for waterflood surveillance applications. The main objective of this work is to implement a 
streamline simulator based on the Line Source and Sink Solution for waterflood surveillance of a mature oil field. 
 
The model was based on fluid velocities equations derived from the Line Source and Sink Solution for steady-state 
conditions and single-phase incompressible flow in an infinite and heterogeneous domain. In addition, mathematical 
equations that enable convergence of a sequential and iterative computational procedure and its streamline representation 
in a two-dimensional plane were considered. The bounded domain and no-flow boundaries are emulated through the 
application of the Method of Images. The concepts of Time of Flight (TOF) and Well-Rate Allocation Factor (WAF) were 
employed to estimate the breakthrough times and to trace injector-centered flow patterns.  
 
In the application of the streamline simulator to the mature oil field, the image wells allowed configuring a fixed pattern. It 
was assumed a constant pattern boundary where all both streamlines and wells fell within. Such fixed pattern included 
additional injector-centered patterns, which exhibited over balance and/or under balance in terms of the injection rate. 
This was validated by estimating the well-rate allocation factors centered on the injector with its offset producers. Any 
remaining injection volumes not supporting any producer were reallocated outside of the injector-centered patterns. 
Streamline visualization allowed for analysis of the relationship between injectors and producers and to determine which 
injector was responsible for a given breakthrough event. Patterns with poor sweep were found and a new injector well was 
proposed. 
 
Application of the developed computational solution proved the streamline-based waterflood surveillance to be an 
alternative tool to advanced three-dimensional multiphase finite difference-based simulation technologies. Its simplicity 
and the ability to identify poor connections between injectors and producers provide a convenient mean for monitoring 
injection efficiency. Furthermore, the low input data requirements grant to the approach a unique advantage to yield 
efficient and fast results that overcome their limitations. 
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Bachelor Abstracts 
 

Name: Roman Katz Marquez 

Major/Focus: Petroleum Engineering 

University: Instituto Tecnologico De Buenos Aires Chapter 

Country: Argentina 

 

 

Abstract Title: Polymer Viscosity: Understanding of changes through time in the reservoir and a way to predict 

them. 

Abstract:  

Polymer rheological behavior in an Enhanced Oil Recovery (EOR) project is one of the critical factors to determine whether 
the polymer injection would be effective to increase the oil production in a field. Due to complications on the measurement 
of this parameter and its variation within the reservoir, the challenge of understanding viscosity behavior relies on lab and 
field tests that become key factors to solve this issue. 
 
This study was conducted during an injectivity test for an EOR project in Los Perales field (Santa Cruz, Argentina) in three 
wells with different operational and subsurface conditions, and tests were performed twice a day for 30 days each in order 
to obtain sufficient time span of data. 
 
From lab rheology tests performed at reservoir conditions, where the main objective was to analyze viscosity changes 
through time, two different tendencies were observed: one that affects in early times and another that becomes 
preeminent at late times. With these results, a describing equation was developed to predict viscosity evolution over time. 
The equation consists of three terms including thermal variation, chemical degradation and the final viscosity towards 
which the polymer tends. 
 
Although the equation properly describes both lab and field polymer solution, there is a considerable difference, especially 
when the effects mentioned become preponderant. This difference is attributed to both the water used for the mixture and 
the possible impurities that may be incorporated during the maturation or transfer of the polymer. Since most of the data 
used was obtained from field tests, this emphasizes the appliance of the equation on the field. 
 
Impurities turn out to be crucial, specially oxygen (O2) and hydrogen sulfide (H2S) combined. Their presence highly impacts 
the asymptotic viscosity, so a correlation between H2S content and final viscosity was also developed. 
 
Finally, an analysis of the temperature influence on the viscosity was conducted. A correlation between the final viscosity 
and temperature was found and used to incorporate temperature variations in the predictions and therefore to relate 
measurements performed at different conditions. 
The primary advantage of this study is that the equation and correlations enable the prediction of the polymer solution 
viscosity at any time. This allows the estimation of actual polymer viscosity in the reservoir from a routine measurement at 
any temperature and impurities content. The versatility of this equation is what makes it novel and useful in an industry 
going towards EOR projects. 
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Masters Abstracts 
 

Name: Adele Harrypersad 

Major/Focus:  Petroleum Engineering 

University: The University of West Indies Chapter 

Country: Trinidad and Tobago 

 

 

Abstract Title: Application of 1D Wellbore Stability Modelling to Offset Wells in the Starfish, Dolphin and 

Dolphin Deep Fields, ECMA, Trinidad 

Abstract:  

Wellbore instability occurs during drilling operations and can result in increasing drilling cost or well failure. The causes of 

wellbore instability can be classified as mechanical due to failure of the rock around the wellbore which is caused by high 

stresses during drilling, low rock strength, or inappropriate drilling practice and from chemical effects due to the swelling of 

clays that are present in shales (sloughing shales) which is caused by the drilling fluid. Wellbore stability analyses are 

therefore required before performing any drilling operations especially for deviated, extended reach and horizontal wells 

and to minimize drilling time and cost. The most common approach taken by drilling operators is to examine in-situ stresses 

from offset wells from which safe operating mud weight windows are generated to ensure wellbore stability.  

In this study the workflow used to generate 1D Wellbore Stability Models for wells drilled in the Starfish, Dolphin and 

Dolphin Deep Fields located off the East Coast of Trinidad is presented. The workflow involves assessing drilling, 

completions and geological reports to evaluate instability occurrences from wells drilled. Well log data were then used to 

calculate rock mechanical properties and in-situ stresses. Log data such as sonic and density were used to compute dynamic 

rock properties such as Poisson Ratio, Young’s Modulus, Unconfined Compressive Strength and Friction Coefficient. 

Minimum horizontal stress was then interpreted from Leak-off Test (LOT) and Formation Integrity Test (FIT) while maximum 

horizontal stress was estimated from stress polygon analysis and calliper/image log data. Mohr Coulomb Failure Criterion 

was also applied but with limitations. The pore pressure and fracture pressure were predicted using Ben Eaton and Hubbert 

and Willis relationships. Applying the in-situ stresses and rock properties calculated, 1D Wellbore Stability Models were 

generated for wells in the aforementioned fields. The 1D models were used to postulate safe operating mud weight 

windows for each well by applying Aadnøy et al theory for each borehole section. Risk assessments for the wells were 

formulated by assessing the instability occurrences in each well according to the corresponding depth, hole size, formation 

type and drilling fluid. The workflow can be used as a template for modelling wellbore instability for wells drilled 

worldwide. 
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Abstract Title: Evaluation of the combined effect of use of cardanol and nonylphenol under nitration as 

asphaltenes precipitation inhibitor: a natural product that increases the petroleum production 

 

Abstract:  

Asphaltenes precipitation is considered a formation damage problem, which can reduce the oil recovery factor. It fouls 

piping and surface installations, as well as cause serious flow assurance complications and decline oil well production. 

Therefore, researchers have shown an interest in chemical treatments to control this phenomenon. The aim of this paper is 

to assess the asphaltenes precipitation onset of crude oils in the presence of the solution combined cardanol and 

Nonylphenol under nitration, by titrating the crude with n-heptane. Moreover, based on these results obtained at 

atmosphere pressure, the asphaltenes precipitation onset pressure were calculated to predict asphaltenes precipitation in 

the reservoir, by using differential liberation and refractive index data of the oils.  

 

The influence of solution concentration on the asphaltenes stabilization of two Brazilian crude oils samples (with similar API 

densities) was studied. Therefore, two formulations of Nonylphenol under nitration and cardanol were prepared: The 

formulations were added to the crude at 2.5:97.5 and 5:95 ratio. The petroleum samples were characterized by API density, 

elemental analysis and differential liberation test. The asphaltenes precipitation onset was determined by titrating with n-

heptane and monitoring with near- infrared (NIR). UV-Vis spectroscopy experiments were also done to assess the 

precipitate asphaltenes content. The asphaltenes precipitation onset pressures were estimated. The asphaltenes 

precipitation envelopes (APE) were also determined by numerical simulation (Multiflash). In addition, supported in the 

downhole well profile and a screening methodology, the adequate artificial lift systems (ALS) for theoils were selected. 

subsequently, the oil flowrates were modelling by NODAL analysis production system in the SNAP software. Finally, was 

developed an economic analysis by payback, as well as injection recommendations to maximize the fluid efficiency. 

 

The results of this study show that the asphaltenes precipitation onset of the crude oils were 2.2, 2.3 and of n-heptane/g of 

oil. The solution composed by cardanol and Nonylphenol under nitration was an effective inhibitor of asphaltenes 

precipitation for the crude oils used in this study, since it displaces the precipitation pressure of the oil to lower values. This 

indicates that Nonylphenol under nitration and the cardanol can increase the oil wells productivity. In the same way, 

positive financial results were obtained for its implementation in the field. 
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Abstract Title: Evaluation of heavy oil emulsions stability in the absence and presence of nanoparticles through 

TGA experiments 

Abstract:  

During thermal enhanced oil recovery (TEOR) operations it is commonly presented the formation of highly stable 

water-in-oil (W/O) emulsions due to the alteration of the physicochemical properties of the crude oil heavy 

compounds. The primary objective of this work is to determine the water droplets stability in heavy oil 

emulsions in absence and presence of silica (SiO2) hydrophilic and hydrophobic nanoparticles and carbon 

nanospheres through thermogravimetric analysis (TGA). Experiments were carried out using three different 

types of crude oils with API gravity of 7.1, 11.6 and 17, which were emulsified with a constant water cut of 15%. 

The droplet size distribution was estimated for the samples in absence and presence of 1000 mg/L of 

nanoparticles, the process was repeated with the worst scenario varying the nanomaterials concentration at 100 

and 500 mg/L, additional tests were conducted for obtaining the interfacial tension (IFT) at the same work 

conditions. Alongside, the samples rheological behavior was assessed at temperatures of 25, 35 and 45°C and 

the viscosity in function of temperature was estimated through the Arrhenius equation at a fixed shear rate o 10 

s-1. The TGA tests were carried out for the water and oil separately as well as for the emulsions before and after 

nanoparticles addition to determine water phase stability. Finally, the effective activation energy (Ea) was 

calculated using the OFW isoconversional method for evaluating the water separation process. The results 

showed a viscosity increase due to the emulsification process and further decrease due to the nanoparticles 

addition to the system which was also observed in the Arrhenius estimated viscosity curves, likewise, droplets 

coalescence was observed for the samples including nanoparticles, showing a lower stability of their interphase, 

results which validated the water decomposition retard in the emulsified system, and the temperature decrease 

in the aqueous phase separation upon SiO2 inclusion. Furthermore, it was observed an in increment in water 

decomposition Ea after the emulsification and further decrement in presence of the nanomaterial, 

demonstrating its positive influence in emulsions formation damage remediation derived from TEOR processes. 
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Abstract Title: Multiphysics approach of dispersed foamer injection in highly heterogeneous reservoirs for 

Enhanced Oil Recovery applications 

Abstract:  

A numerical simulation model has been proposed to evaluate foaming phenomena in dispersed foamer injection in a gas 
stream for Enhanced Oil Recovery applications in highly heterogeneous reservoirs. This novel description proposes a to 
consider more of one flow behavior in the reservoir. 
 
In this way, a mathematical formulation was proposed. It couples the mass conservation equation for each component. Each 
equation considers transport phenomena by advection, dispersion, and diffusion. Non-equilibrium transfers among the 
phases are considered for foamer and water. On the other hand, foaming and its effect in gas mobility are modeled by 
Population Balance Equations with the dynamic-texture version. This model was programmed and validated fitting model 
parameters to match with core-flooding experiments results. Finally, several Enhanced Oil Recovery processes with dispersed 
foamer injection were simulated at field-scale. 
 
Model kinetic variables were obtained and upscaled to reservoir conditions from experimental data. The field-scale 
simulations show that dispersed foamer injection in a gas stream lets to improve the sweep efficiency in the reservoir and 
increases the cumulative produced oil in the reservoir sector due to foaming mechanisms. However, the effectiveness of this 
method depends on the domain’s properties. Through these simulations, it is noted that domain permeability and kinetic 
parameters of the foaming model have a strong effect on the foaming behavior. For that reason, both properties in each 
domain define the blockage generated by gas mobility reduction. If a domain has greater permeability than others, but the 
foaming kinetic parameter is ultra-low, this technique will not block the preferential flow channels. 
 
As a valuable novelty, the model allows to simulate foaming by dispersed foamer injection in complex reservoirs. This 
proposal is the first mechanistic model that represents the foaming phenomenology that is involved in this novel technique 
for heterogeneous reservoirs. With this model, the high uncertainty level associated with the application of this technique in 
reservoirs with more of one flow behavior, such as reservoir with several fractures systems, can be reduced for EOR 
applications. 
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Abstract Title: Wettability and Flow Rate Effects on the Transfer Functions for Simulation of Fractured 

Reservoirs 

Abstract:  

Successful implementation of a recovery project in a fractured reservoir requires that the matrix fracture mass 
transfer is well understood. As a consequence, several processes involved in the mass transfer have been widely 
studied along time on account of its impact on the fractured porous media. Capillary imbibition is one of these 
significant phenomenon and is considered through wettability in several mass transfer formulations (also called 
transfer functions) as the main mass driving force between matrix and fracture.  
This paper presents simulated results of waterflooding tests in a fractured core-plug model, evaluating the influence 
of wettability and flow rate alteration on the matrix-fracture mass transfer. The methodology applied is divided in 
three main parts. Initially, a single-porosity core model with an induced longitudinally fracture at laboratory scale is 
recreated. Secondly, three synthetically wettability scenarios (Water-wet, intermediate-wet and oil-wet) and two flow 
rates (0.1 and 1 cm3/min) are selected and applied in the core model to perform, as a third step, a sensitivity analysis 
in terms of oil recovery factor, water cut and water saturation. Results show that the increase of rock preference for 
water leads to highest oil recovery factors at low and high-water injection rate, benefiting mainly from the 
spontaneous imbibition of water. Particularly, the spontaneous imbibition in these cases is more important in the 
low-rate scenario, due to its larger contact time with water and rock. However, the increment on production may not 
be economically feasible, because of the long time (high injected pore volumes) needed to get this increase. In 
contrast, intermediate and oil-wet scenarios exhibit low oil sweep and displacement efficiency at both water injection 
rates. Accordingly, these scenarios reach water breakthrough quickly and exhibit a less accentuated tendency to 
water saturation alterations if compared with the water-wet scenario. Results also show a good agreement between 
the water saturation distributions along length and the effect of the induced fracture, validating its use.  
 
In a numerical simulation study, this work shows the importance of close interaction between the wettability, flow 

rate changes and the parameters that control matrix-fracture mass transfer. At last, the significance of these sensitive 

parameters is also demonstrated. 
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Abstract Title: RESERVOIR CHARACTERISATION PROPERTIES DETERMINED BY NANOPARTICLE TECHNOLOGY 

Abstract:  

Reservoir characterization requires the development of a reservoir model that represents reservoir lithology and 

geometry, flow units and boundaries within the reservoir. Traditionally, reservoir models are developed from 

geological, geophysical, petro-physical, well test and production data. Very often the available data are 

insufficient to characterize porosity, permeability and reservoir heterogeneities, faults and 

compartmentalisation. As a result, reservoir performance and reserves estimates are not properly simulated 

using such a reservoir model. 

In this study, a relationship between magnetic flux and porosity was developed from experimental studies 

conducted using a simulated sand pack. Superparamagnetic nanoparticles of sizes less than 30 nm were injected 

into each sand pack having porosities in the range of 16 – 46% and magnetic flux and time were recorded for 

each sand pack. The results obtained were graphically represented. A regression analysis was then conducted on 

the data and a mathematical equation was developed for the first time to predict porosity from Magnetic Flux.  

These predicted porosities were then used to obtain permeability from a permeability – porosity cross-plot 

developed by Gilles 2000.  The equation developed from this study can predict porosity with a difference of less 

than 10 %. 

The relationship developed from this study for determining porosity and permeability from superparamagnetic 

nanoparticles can be utilised to determine rock properties from core samples in the laboratory. This relationship 

can also be applied in the field to determine the degree of well bore damage during drilling operations, 

improvement in well bore properties during well clean-up and well stimulation, for mapping reservoir 

heterogeneities, reservoir boundaries and faults and also to develop reservoir simulation models. 
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Abstract Title: Influence of Size and Surface Acidity of Silica Nanoparticles on Inhibition of the Formation 

Damage by Bentonite-Free Water-Based Drilling Fluids  

Abstract:  

Nowadays, interest in drilling and completion topic has increased by the use of the nanotechnology with the 

objective to reduce the formation damage and wellbore stability. In this way, the study aims is to evaluate the 

effect of size and the acid surface of the synthesized silica nanoparticles in a formulated Bentonite-Free Water 

Based Mud (BFWBM) to minimize its impact in the formation damage based on the filtration and mud cake 

reduction. Nanoparticles were synthesized through the Sol-Gel method and superficially modified from incipient 

impregnation technique using acidic and basic treatment. Nanoparticles were characterized by Dynamic Light 

Scattering (DLS), Fourier Transform Infrared Spectroscopy (FTIR) and Zeta Potential. Drilling fluids properties in 

presence or absence of nanoparticles were evaluated through the analysis of pH, density, solid content, 

rheology, and static tests of filtration at high pressure and temperature (HPHT) by standard protocol API 13B -1. 

The smallest nanoparticles (Si11) had the highest filtration reduction and the thickness cake, therefore, these 

were modified superficially. Drilling fluids were described as shear thinning fluid under the rheological model of 

Herschel-Bulkley. Silica nanoparticles modified with the acid treatment (Si11A) in drilling fluid (fluid of basic 

properties) showed the highest reduction of the filtration volume and thickness cake -22 and -65%, respectively, 

based on the static tests. Also, the filtration volume showed a relationship with the zeta potential of 

nanoparticles, for the highest zeta potential value, SiA -48.66 mV @ pH 10, the filtration volume is lower. Finally, 

the nanoparticles “Si11A” were evaluated by dynamic test under reservoir conditions. Drilling fluid with the 

addition nanoparticles reduced and stopped the filtration volume by 77%, reducing the formation damage by 

51% and hence increased the permeability returns 74% compared with the drilling fluid system (BFWBM) 

without nanoparticles. In addition, the oil recovery (%OOIP) obtained with the best design fluid using the Si11A 

nanoparticles was 10% higher than baseline (BFWBM). Also, the effluents obtained from displacement test after 

drilling fluid injection were evaluated at reservoir temperature using a rotational rheometer at shear rates 

varying between 1 and 100 s−1, obtaining a reduction of the viscosity of the crude oil up to 28% during around 

of 9 pore volume injected (VPI) using the BFWBM with nanoparticles “Si11A”. 
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Abstract Title: Experimental investigation of the oil displacement mechanisms in fractured carbonates 

Abstract:  

The presence of fractures in oil-wet carbonate reservoirs delays the oil production since the injected brine bypasses the 

matrix blocks, and, therefore, the oil stored on them may be not produced. This paper presents an experimental approach 

that evaluates the flow behavior of fractured carbonates with different induced fracture configurations. Silurian dolomite 

cores were used in coreflooding tests with an induced longitudinal fracture. The fluid saturation along the cores was 

monitored using X-ray Computed-Tomography (XRCT) to evaluate the oil displacement kinetic mechanisms. Three 

experiments were performed: one using a flat fracture (FF); and two using a cylindrical fracture (CF). The FF configuration is 

a typical fracture configuration used in the study of fractured porous media at laboratory scale, while the CF fracture 

configuration was adopted since it promoted viscous forces in the fracture and capillary forces in the matrix blocks. The 

recovery kinetics and oil production behavior were different in both fracture configurations. In the FF test, the oil production 

reached 67% of the Original Oil in Place (OOIP) at the end of 20 injected pore volumes (corresponding to 125 hours of brine 

injection). In the CF tests, the oil production reached around 30% of the OOIP at the end of 65 injected pore volumes 

(corresponding to 720 hours of brine injection). XRCT scans provided the water saturation profiles along the cores. In the FF 

test, it was observed that the injected brine flowed both through the fracture and the inlet matrix face, promoting the co-

current flow through the matrix. The water saturation was considerably higher in the inlet face, and it decreased towards the 

outlet face. The CF fracture configuration was used to potentialize the countercurrent flow between fracture and matrix. In 

the CF-1 test was observed that part of the brine infiltrated the inlet matrix face by capillary, similar to the behavior of the FF 

test, but at a considerably slower rate. This occurrence promoted high water saturation at the inlet face. In the CF-2 test, the 

inlet and outlet faces of the matrix were sealed with epoxy in order to force the injected brine to penetrate exclusively 

through the fracture, and into the matrix at the matrix-fracture interface. The water saturation profiles in this test were 

constant along the length of the cores, showing the countercurrent imbibition flow dominate the oil displacement 

mechanism. The radial imbibition rate, determined for the CF tests, was obtained from the water saturation variation on the 

transversal direction to the fracture direction, and it was a linear function of time, as it is reported in the literature.  
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Abstract Title: Injection Scheme to Reduce Retention and Improve Economics of Polymer Enhanced Oil Recovery 

Abstract:  

Polymer enhanced oil recovery (EOR) has been successful in onshore and offshore reservoirs, and is especially promising for heavy oil or 

heterogeneous reservoirs. Polymer retention, mainly due to adsorption, results in the removal of polymer from the solution, leading to the 

formation of a polymer-free bank. Thus, determining the retention a key factor in evaluating the feasibility of polymer flooding. This work 

investigates a method to reduce polymer adsorption and improve the economics of polymer EOR. This is done through laboratory 

experiments and reservoir simulation. 

The experimental investigations consisted of five dynamic retention core floodings in fresh and non-fresh high permeability sandstones. 

Five concentrations of a HPAM-AMPS in high salinity brine were tested. Two types of experiments were performed: fresh-adsorption, and 

re-adsorption. Injection of the polymer solution in porous media that had never been in contact with polymer composed the fresh-

adsorption experiments. Differently, the re-adsorption experiments were performed in media that had been flushed with the same polymer 

previously. The experiments indicated a type IV isotherm for fresh-adsorption, while the re-adsorption isotherm was of type I. For a polymer 

concentration of 1250ppm, the fresh-adsorption was 166.7μg/g while the cumulative re-adsorption was 64.8μg/g. Therefore, reduction of 

~61% may be achieved by pre-flushing the medium with a low polymer concentration solution before the injection of the mobility control 

bank. Other properties of the polymeric system were measured in the core floodings to serve as inputs to the reservoir simulation model. 

The simulation studies were done using a chemical EOR commercial simulator and were divided into laboratory- and field-scales. The 

laboratory-scale evaluation aimed at history matching the polymer core floodings to assess the correct phenomena representation. The 

field-scale study evaluated the economic impact of the injection of a low concentration polymer slug to reduce polymer loss during EOR, 

such as observed in the re-adsorption experiments. The production strategy optimization was composed of eight steps, and targeted net 

present value (NPV) maximization. The case studied was a heavy oil offshore sandstone field, based on a benchmark. The strategy to reduce 

polymer retention represented a 4% increase in the final NPV over the conventional polymer flooding. Additionally, risk curve analysis 

demonstrated the advantage of this reduced-retention strategy over waterflooding and conventional polymer flooding. 

This work shows experimental evidence that polymer overall retention may be reduced through injection of a low polymer concentration 

bank prior to the mobility control one. Additionally, through numerical simulation and economic analysis, it indicates that the reduced 

retention allows for an economic advantage in polymer EOR, which may improve the feasibility of polymer flooding projects. 
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