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Steam Injection

Lab tests

Thermal Methods
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Lab tests

Steam Injection parameters
varying steam quality
with nitrogen
with solvent
with flue-gas
SAGD

5 Master thesis
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Lab tests

In-situ Combustion

Thermal Methods



Lab tests

Tube combustion parameters
dry
wet
with additives

Kinetics of oxidation
oil
oil/sand/clay
oxygen/air
SARA components

7 Master thesis

In-situ Combustion

Thermal Methods



Thermal Methods

Simulation

In-situ combustion
reaction modeling
scale effects
matching at lab scale
field scale modeling

Steam injection
lab scale modeling
SAGD variations
mechanisms in NFR

5 Master thesis , 1 PhD



Miscible Methods
(Gas Injection)

Rock-fluid Properties
Dispersion in heterogeneous media
Hysteresis in relative permeability
Effects of dissolution on the rock properties
Wettability at high pressure

5 Master thesis , 2 PhD



Miscible Methods
(Gas Injection)

Fluid Properties
PVT of light oil – CO2

CO2 partition between oil and water
Diffusion and swelling of light oil with CO2

IFT at high pressure

2 Master thesis, 1 PhD



Designed Water

Oil recovery
Spontaneous imbibition
Displacement tests
Effects of dissolution on the rock properties



Designed Water

2 Master thesis , 1 PhD
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 Mission: improve decision making process related to
reservoir development and management

 20 years of experience

 Team of 60 people (professors, researchers, students
and support)

 Projects with industry: 46

 Articles: +430

 Academic : +150

 Prizes: 26

 Students (Concluded): +150

 Support software development

 Creation of benchmark cases 
used worldwide UNISIM-I Benchmark (UNISIM, 2013)



• Carbonate Reservoirs*

• Fractured Reservoirs Simulation*

• WAG, CO2, Treatment Fluid*

• Polymer Flooding*

• Model Based Decision Analysis 

• Intelligent fields

• Value of Information

• Reservoir Modeling and Optimization of Integrated Systems 
Surfaces

• Uncertainty reduction with dynamic 
data assimilation and integration 
with 4D Seismic

• Applications in Large and Complex Models

UNISIM-II Benchmark (UNISIM, 2016)



• Pre-Salt Carbonate Reservoirs

– Representation of Critical Heterogeneities in reservoir simulation models

– Fluid Treatment 

– Optimization of WAG and CO2 injection

– Importance of models in the decision of: design – G1 (well spacing, prod 
system, ..);  control – G2 (cycles, rates, …)

– Consequences on the performance of the filed under uncertainties (risk 
analysis)
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• Pre-Salt Carbonate Reservoirs 
– Representation of Critical Heterogeneities in reservoir simulation models

– Fluid Treatment 

– Optimization of WAG and CO2 injection

– Importance of models in the decision of: design – G1 (well spacing, prod 
system, ..);  control – G2 (cycles, rates, …)

– Consequences on the performance of the filed under uncertainties (risk 
analysis)

• Polymer Flooding 
– Complete risk analysis integration 

geologic/economic uncertainties with 
polymer properties that affect the 
efficiency of the recovery process 
• degradation, retention, inaccessible pore 

volume, dependence of viscosity with 
concentration, salinity, injectivity)

– Complete economic analysis for 
2 complex cases.



Polymer Design

Rheology and Degradation



Polymer Sweep Eficiency

in Heavy-oil Reservoirs



NMR Investigation on Rock Wettability 

Chemistry Institute

EOR by combination of zwitterionic and non-
ionic surfactants

SB 3-16
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NMR Investigation on Rock Wettability 

Chemistry Institute
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