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Steam Injection
Lab tests

Mapa de temperaturas (°C)

Steam Injection parameters
varying steam quality
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&1\) In-situ Combustion

Lab tests
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Simulation

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

UNICAMP CIS RES
Topo da malha. Camada 5

Steam injection
lab scale modeling
SAGD variations
mechanisms in NFR

5 Master thesis, 1 PhD
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(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
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(Gas Injection)

Fluid Properties
PVT of light oil — CO,
CO, partition between oil and water
Diffusion and swelling of light oil with CO,
IFT at high pressure

Vrel (Vsat)

3.000 5.000 7.000 9.000 11.000 13.000 15.000

Pressao (psig)

2 Master thesis, 1 PhD
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QOil recovery
Spontaneous imbibition
Displacement tests
Effects of dissolution on the rock properties

Vilvulade 77' Transdutor de pressao

3 Bomba ISCO para
contrapressao

manutencdo da pressio de
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Spontaneous imbibition Displacement tests
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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 — W | ' R
Prizes: 26 oWk e 1IN
Students (Concluded): +150 e W
Support software development

Creation of benchmark cases
used worldwide

UNISIM-I Benchmark (UNISIM, 2013)
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e Carbonate Reservoirs*
* Fractured Reservoirs Simulation*
e WAG, CO2, Treatment Fluid*
 Polymer Flooding*
 Model Based Decision Analysis
* Intelligent fields
* Value of Information
UNISIM-II Benchmark (UNISIM, 2016)

* Reservoir Modeling and Optimization of Integrated System
Surfaces ' e Y neability | (mD)

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

* Applications in Large and Complex Models
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* Pre-Salt Carbonate Reservoirs
— Representation of Critical Heterogeneities in reservoir simulation models
— Fluid Treatment
— Optimization of WAG and COzinjection

— 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)

NPV (EO9 USD)
O U A WN PR O RN

Design Control

parameters

Simulations
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* Pre-Salt Carbonate Reservoirs
— Representation of Critical Heterogeneities in reservoir simulation models
— Fluid Treatment
— Optimization of WAG and COzinjection

— 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 ity cune Risk x Return

— 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

1200 1400 1600
2 complex cases. Risk (NPV Semi Deviation - 10 USD)

Efficient frontier
A SIW A s51pP
® S2W ® s52p
+ S3W + 53p
— S4W — S4P
X SSW X S5P

+ S6W 4 S6P
- STW = 57p
X S8W X s8P
B S9W W S9P

Return (EMV - 10° USD)
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Polymer Design

Rheology and Degradation

* Focus: Tailoring of chemical * Fluid Design: viscous and elastic
flooding according to the properties, critical concentration,
target reservoir influencing factors

Water How much
composition || polymer add to
How much matters? the injection

polymer water?
inject?

[Isit better inject Oil anticipation and

slugs? What size? water management will
When inject? pay off polymer costs?

What are the
advantages? What
are the risks?
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Polymer Sweep Eficiency

in Heavy-oil Reservoirs

* Experimental Setup 1: * Experimental Setup 2:
Injection strategies, injectivity Retention, Adsorption,

and displacement efficiency RF, RRF, IPV and in-situ
viscosity

| Hate §25.04.2017 08:40.30 X AR oa_-
P _ : 2 | Cora Holdar Cora Ho'der " —
et . O (nier) {main sampis) Preaaureaenaor \
- g ' Flumsomsa g ’ h
adus A e
1. " ¢ -

Cc nductvity
A aryaar

Thermal S8

Thermal 4
bath

Conuuctmty Sansor

:~ - &
) Data Aquisition
= g N ) R System

=
= D




NG

4

(@

UNICAMP

LS50 Chemistry Institute

CEPETRO

NMR Investigation on Rock Wettability

EOR by combination of zwitterionic and non-
ionic surfactants

58 S0 :
ImS 3-16 |
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NMR Investigation on Rock Wettability

Sandstone Limestone
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Thank You!

Osvair Vidal Trevisan

trevisan@unicamp.br



