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Optimization of separator pressures in Marun oilfield with
genetic algorithm

Nasser Faraz', Misagh Mansoori Ghanavati', MohammadReza Zohrabi"

Ahvaz, Brumi, Marun oil and gas Production Company
faraz.n@nisoc.ir

Abstract
In the oil production industry one of the most important targets is to produce maximum oil
volume. Because of the oil pressure drop in the production plants, remarkable volume of oil
reduced due to the dissolved gas extraction from liquid. To reduce this volume reduction of oil,
some separators with optimum pressures are needed. So the main objective of this paper is to
determine these desired pressures. For approaching this idea a MATLAB program has been
written that using the modified Peng Robinson equation of state for phase calculation and
optimize the pressures by GA (Genetic Algorithm). This program was validated by experimental
data of separator test and then used PVT data of one of the Iranian Oilfield (MARUN) to
optimize its separators pressures. For accurate simulation and data analysis, the PR EQOS
parameters were tuned by PVTi software and the modified parameters were used in program.
The results show that the recovery has improved by pressure optimization. Also the effect of
temperature was investigated, that shows the recovery increases by lowering temparature.As a
result the tecovery improving to about 0.4% that introduced 2000 bbl/day more recovery of oil
in stock tank. It has 200000 dollars per day more income.

Key words:EOS, GA, pressure optimization, PVT
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Unitisation: Is it an Approach to Reach the Most Efficient Rate in
Exploitation of Common Oil and Gas Deposits?

PENDAR MASOUMI', SEYED GHASEM ZAMANIY

Department of International Law
International Campus, University of Tehran, Kish Island
pendar_masoumi@ut.ac.ir/pendar@lawyer.com

Abstract:
Unitisation occurs when licenses of oil and/or gas reserves pool their individual interests in return for an interest in
overall unit. It is then operated by a single company on behalf of group. This happens when a field lies under different
licenses with differing equity interests. This is the legal definition of unitisation, however, the very basis of the legal
concept of the joint development rests on the fluid nature of petroleum or natural gas. If a deposit lies across the
boundary line of two or more neighboring owners, a single owner extraction damages the potential share of the other
owner or owners. It is desirable, therefore, to avoid such eventuality on the basis on some form of cooperation between
them in the exploitation of the sources. Thus, the idea of unitisation arose whereby the deposit of fluid petroleum or
natural gas should be treated as a single deposit if it lies across the boundary line and straddles different jurisdictions.
This concept later led to on a number of international agreements on unitisation in 1960s and 1970s. Although as there
are about over than twenty joint oil and gas fields between Iran and its neighboring countries, for various reasons, most
of them are being exploited unilaterally, which is not compatible with the economic interests of Iran, so unitisation
process and its role in agreements, particularly those of oil and gas reservoirs and summarizing the common-pool
problem faced in carbohydrate productions under the rule of capture is remarkable. It defines unitisation as a solution to
the problem and then describes the issues involved in arriving at an unitisation agreement.

Key-words: unitisation, common natural resources, oil and gas, rule of capture, exploitation, joint development.

1-M. A. International Law, Researcher. Post graduated Oil & Gas Law and Contracts.
2-Associate professor, Department of Law and Political Sciences, Allameh tabatabaei University.
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Simulation Study on New Scale up Methodologies
Performance in Chemical Flooding

Seyyed Shahram Khalili Nezhad'' Milad Omidvar Sorkh Abadi™ Majid Barahoo™

Department Of Chemical and Petroleum Engineering, Quchan Branch, Islamic Azad University
Sh.khalilinezhad.srbiau@gmail.com

Abstract

Chemical flooding is recognized as one of the most complicated process in Enhanced Oil Recovery (EOR)
methods, so accurate simulation of chemical flooding requires a detailed understanding of numerous
complex mechanisms and model parameters due to highly coupled, nonlinear interactions of many
chemical and physical processes involved in chemical process. Enhanced oil recovery methods such as
chemical flooding require laboratory analysis of the fluid flow through porous media and the
determination of crucial parameters. Afterwards, the results of these studies must be analyzed in a field
scale. Regarding the high cost and long time of flooding processes for laboratory models, application of
various simulators to simulate these types of studies becomes clear. On the other hand, geological models
with more than one million grid blocks are sometimes necessary to capture important geological features
such as permeability and porosity distribution associated with an oil reservoir. Unfortunately, simulation
of field scale flow using even with more advanced compositional reservoir simulators and current
computing power are computationally intensive. In this paper, the effect of grid block size on the
performance of Surfactant-Polymer (SP) flooding, and Surfactant (S) flooding for a synthetic layered
reservoir is investigated. The simulation study is performed by a three-dimensional, multiphase, multi-
component chemical flooding simulator. The effective propagation of the S and SP slug in the reservoir is
very important to have high oil recovery efficiency. The larger the grid block size, the greater the
surfactant dilution, which in turn dramatically reduces the effectiveness of the process. Simulation results
show that the negative effect of using coarse grid simulation is more predominant on SP flooding rather
than S flooding. Finally, two new approaches are used as a scale up methodology and their performance in
the mentioned processes are explored. In addition, the results show that pseudo lower effective salinity

approach is more effective to match coarse grid and fine gird simulation results.

Keywords: Scale-up Methods, Chemical Flooding, Reservoir Simulation, UTCHEM
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Determination of fracture network parameters using multi-rate well test data

Ali Reza Bolondarzadeh! (ICOFC), Bahram Soltani? (A.1.T.)
1- Iranian Central Oil Fields Company, Senior Coordination and Production Planning

2- Senior Research Associate, Professor Institute of Petroleum Engineering, Abadan Institute of Technology
(AIT).

Abstract

The objective of this paper is to investigate the fracture parameters for oil fracture reservoirs by using multi-rate well
test data. This work is based on the steady state flow of homogenous liquid through fracture network toward wells using
Kazemi and Warren-Root models. Multi-rate well testing is powerful tools that could describe quantitatively the fracture
networks. For constant oil production rate, if the fracture density (i.e. number of fracture) increases, then the drawdown
of oil well decreases. On the other hands, by decreasing the fracture density, the drawdown increases. Therefore, the
drawdown of the well could be related to the fracture network and could provide the data about the fracture reservoir
characterization. This study based multi-rate well testing and two main prevailing of fracture model (i.e. Kazemi and
Warren-Root) tried to obtain the fracture reservoir characterization that includes permeability of fracture and matrix,
porosity of fracture, Arial fracture density, block size and fracture opening. Also, these data could be assisted to
calculate the water and gas coining. Finally, the modeling was carried out for two Iranian fracture reservoirs in South.
The results show very good agreement between Warren-Root model and fracture image log.

Key words: fracture parameters, fracture network, well testing, gas coning, water coning
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EVALUATION OF STEAM ASSISTED GRAVITY DRAINAG PROCESS
IN HEAVY OIL AND TAR SANDSRECOVERY IN IRAN

First A. Reza CheraghiKootiani*, Second B. HasanCheraghi Kootiani? and Third C. Mohammad Hossein
Baghbanian®

1Department of Petroleum Engineering, Faculty of Petroleum and Renewable Energy Engineering,
UniversitiTeknologi Malaysia, 81310 UTM, Johor Bahru, Malaysia
(Email: rchil986@gmail.com)
2Free Zoon Arvand, Abadan, Iran
(Email: hchk_iran@yahoo.com)
3Faculty of Mechanical Engineering, Azad University of Dezfool, Khouzestan, Iran
(Email: m.h.baghbanian65@gmail.com)

Abstract
Oil sands must be mined or recovered in-situ. Deposits close to the surface are mined whileresources which
are very deep require in-situ recovery. Steam Assisted Gravity Drainage process (SAGD) that is an in-situ
recovery method that has been tested extensively in the heavy oil and bitumen reservoirs. Steam Assisted
Gravity Drainage process uses one or more horizontal production well located near to the bottom of the
reservoir with steam injection above from separate injection wells. This configuration will end in good
production rates with good recovery and reasonably low SOR (steam-oil ratio).Use of steam assisted gravity
drainage has been demonstrated to be a promising way of producing heavy oil and tar sands which are not
recoverable in normal operation in fields. In the case of Iranian naturally fractured reservoirs, whatever has
influenced the heavy oilproduction in other parts of the world can certainly help us for future productions and
developments which can be achievedefficiently by use of horizontal and multilateral drilling techniques. However,
weshould propose some modification of these methods (like SAGD) and initiate theprocess in a way that the vapor
chamber in SAGD process or, combustion front, in thecase of combustion processes ,develops in matrix blocks instead
of fractures, that deems to be appropriate for our naturally fractured reservoirs. This is merely a prospect for future
works. This paper presents different aspects of SAGD operation together with its possible variations and numerous
challenges.

Keywords: SAGD, oil sands, fracture reservoir, horizontal drilling.
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An Effective Review to Identify the Most Important Advances in Petroleum
Production Engineering

First A. Reza CheraghiKootiani*, Second B. HasanCheraghi Kootiani? and Third C. Mohammad Hossein
Baghbanian®

1Department of Petroleum Engineering, Faculty of Petroleum and Renewable Energy Engineering,
UniversitiTeknologi Malaysia, 81310 UTM, Johor Bahru, Malaysia
(Email: rchil986@gmail.com)
2Free Zoon Arvand, Abadan, Iran
(Email: hchk_iran@yahoo.com)
3Faculty of Mechanical Engineering, Azad University of Dezfool, Khouzestan, Iran
(Email: m.h.baghbanian65@gmail.com)

Abstract

The upstream of the petroleum industry involves itself in the business of oil and gas exploration and production (E & P)
activities. While the exploration activities find oil and gas reserves, the production activities deliver oil and gas to the
downstream of the industry. The petroleum production is definitely the heart of the petroleum industry. Petroleum
production engineering is that part of petroleum engineering that attempts to maximize oil and gas production in a cost-
effective manner. To achieve this objective, production engineers need to have a thorough understanding of the
petroleum production systems with which they work. The purpose of this paper is to identify the most important
advances in petroleum production engineering in the past decade. Of course, a review paper in the allotted space simply
cannot do justice to all new technologies, especially those that are advances to established techniques. We then expound
upon two technologies that we feel have made already or have the capacity of quantum impact on the petroleum
industry. These are high-permeability fracturing (often referred to in the vernacular as frac-pack and variants) and

complex well architecture which deals with wells with a main or mother bore from which branches are drilled.

Keywords:Petroleum production, Permeability, Fracture, well architecture.
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Enhanced Oil Recovery by ASP (Alkaline, Surfactant and Polymer) Flooding -¥

Behnam Mahmoudi
Rock and Fluid Research Group, Petroleum Department, Research
Institute of Petroleum Industry, West Azadi Ave. Olampic Square.
Mahmoudib@ripi.ir, Behnam_mahmoudi@yahoo.com

Abstract

Remaining oil in the reservoir can be divided into two classes, firstly residual oil to the water flood and
secondly oil bypassed by the water flood. Residual oil mainly contains capillary trapped oil. Water flooding
only is not able to produce capillary trapped oil so that there is a need for additional technique and force to
produce as much as residual oil. One way of recovering this capillary trapped oil is by adding chemicals such
as alkaline, surfactant and polymer to the injected water. This article presents different aspects of SAP
combination flooding and discusses about one real case which SAP process successfully have been done. The
crucial role of alkali in an alkaline surfactant process is to reduce adsorption of surfactant during
displacement through the formation. Also alkali is beneficial for reduction of oil-water IFT by in situ
generation of soap, which is an anionic surfactant. Generally alkali is injected with surfactant together.
Surfactants are considered for enhanced oil recovery by reduction of oil-water interfacial tension (IFT). On
the other hand, polymer is very effective addition by increasing water viscosity which controls water mobility
thus improving the sweep efficiency. SAP combination flooding to enhance oil recovery is effective and
economic, it can increase oil recovery rate by about 20% (OOIP) for many years. Crude oil characteristics,
brine characteristics, bottom-hole temperature, alkali, well history, and treatment design are considered to
maximize the treatment results.

Key Words: Alkaline, Surfactant, Polymer, Interfacial Tension, Enhance Oil Recovery.

SIMULATION OF LARGE-SCALE HOMOGENOUS FRACTURED
BLOCKS
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KHOSRO RAHIMI '-HOMA RAHIMI "-EHSAN SHAHBAZI *

(1) Science and Research branch, Islamic Azad University, Petroleum Department

*Correspondence author: Email: KHR.RAHIMI@GMAIL.COM

ABSTRACT

In this paper we perform dynamic imbibition simulations on a large scale homogenous fractured
block. The purpose is to seek optimum conditions under which the oil recovery is maximal in a
larger scale model. In order to do this, we consider 7 different cases with varying relative
importance of capillarity and viscous forces. The injections are all continuous. Various chemical
solutions are injected. These include: water, polymer, surfactant, alkali, and different combinations
of them. For convenience of simulation, even though this is not physically correct, alkali represents
the wettability modifying agent, while the surfactant is the agent that lowers the IFT to ultra low
values. Therefore, a simulation labeled AS indicates that the injected chemical solution lowers the
IFT to ultra low values as well as alters the wettability from mixed-wet to water-wet. On the other
hand, a simulation labeled ASP does the above task as well as making the chemical solution
viscous (polymer). The recovery curves are compared for each case number and appropriate
profiles are demonstrated in order to understand the results.

KEYWORDS: Chemical-enhanced , ASP flood, Surfactant, Static ,Dynamic .Imbibition Test.

SIMULATION OF LARGE-SCALE HETEROGENEOUS
FRACTURED BLOCKS
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(1) Science and Research branch, Islamic Azad University, Petroleum Department

*Correspondence author: Email: KHR.RAHIMI@QGMAIL.COM

ABSTRACT
In this paper, we perform dynamic imbibition simulations on a large scale heterogeneous
fractured block. The purpose is to seek optimum conditions under which maximum oil can be
recovered in large-scale extremely-heterogeneous reservoirs. In this paper, we only consider
horizontal wells. However, we simulate both continuous and slug injection scenarios. Various
chemical solutions are injected. These include: water, polymer, surfactant, alkali, and different
combinations of them. For convenience of simulation, although this is not physically correct, alkali
represents the wettability modifying agent, while the surfactant is the agent that lowers the IFT to
ultra-low values. Therefore, a simulation labeled AS indicates that the injected chemical solution
lowers the IFT to ultra low values as well as alters the wettability from mixed-wet to water-wet. On
the other hand, a simulation labeled ASP does the above task as well as making the chemical
solution viscous (polymer). The recovery curves are compared and appropriate profiles are
demonstrated in order to understand the results.

KEYWORDS: Chemical-enhanced , ASP flood, Surfactant, Static ,Dynamic .Imbibition Test.

The Investigation of Geological Systems and Storage
Mechanisms in Carbon Dioxide Sequestration

Motaghed A.R.}, Kamari M.?, Rezaeyan A.%, Tabatabaei-nejad S.A.*

National Iranian South Oil Company %2
Sahand University of Technology 34

'Sc. Student
YM.Sc. Student

s Lod az>1 po WWW.FESEIVOIT.IT a3 ¢ ST gl 098 31 eMb! g cpuiions (sl Lot Y o suuS S9bld g


http://www.reservoir.ir/

¥l olis 5559355 988 (50 cunige olo sl S (10 gou SV Lo e gas
Liass (650 ldnasl an is yae VYAY olo ulo )3 Y4 (ol 445
www.Reservoir.ir CYN - APV RVE Al

ik

U /I'/m/.g;a’

Abstract

Due toexcessive production ofcarbon dioxide from fossil fuels, emissions of this greenhousegasinthe
atmosphere is over28Gigatonsannually. In the past centuries, the average concentrationofcarbon
dioxidein the atmosphere was 280 ppm which has increased t0375 ppm after thelndustrial Revolution.
According to recent studies, increase in carbon dioxide concentration leads to global warming and
sever climate changes which could affect the physical, chemical, biological, economic, and political
aspects of the environment and society. Therefore,to reduce thecarbon dioxideconcentration in the
atmosphere, capture and storage (sequestration) of carbon dioxide was introduced.
Thecarbon captureand storage(CCS) systemconsistsof threedistincttechnologies: collection,
transportationandstorage. The storage of carbon dioxide is performed in various systems such as: the
oceans, deep saline layers, unmineablecoal seams and depleted oil and gas reservoirs. In each of these
cases, various chemical or physical trapping mechanisms were involved. The candidate reservoir for
CCS project should have integrative seal layer (caprock) and proper porosity and permeability for
increasing injectivity and storage capacity of carbon dioxide.

Keywords: Carbon Capture and Storage (CCS), CO. Sequestration,Storage/TrappingMechanisms, Geological
Storage system
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CALCULATING OIL PROPERTIES OF IRANIAN
CRUDE OIL WITH THE HELP OF NEURAL
NETWORK

NADER MOKHTARIAN*®
ABDOLREZA MEMARI®
SEYED MOHAMMAD MOUSAVI®
N.MOKHTARIAN.department of chemical engineerin,college of chemical
engineering,ShahrezaBranch.Islamic Azad University.shahreza . iran
n.mokhtarian@yahoo.com

Abstract

In this article in order to estimate the viscosity of crude oil,a numerical method has
been used.we use this method to measure the crude oil's viscosity for 3
states:saturated oil’s viscosity,viscisity above the bubble point and viscosity under the
saturation pressure.then the crude oil’s viscosity is estimated by using KHAN model
and roller ball method.after that using these data that include efficient conditions in
measuring viscosity,the estimated viscosity by the presented method,a radial based
neural method,istaught.this network is a kind of two layered artificial neural network
that its stimulation function of hidden layer is Gaussian function and teaching
algorithms are used to teach them.after teaching radial based neural network, results of
experimental method and artificial intelligence are compared all together.teaching this
network,we are able to estimate crude oil™ viscosity without usig KHAN model and
experimental conditions and under any other condition with acceptable
accuracy.results show that radial neural network has high capability of estimating
crude oil.saving in time and cost is another advantage of this investigation.

Keywords:viscosity,iranian crude oil,radialbased,neuralnetwork,roller ball method, KHAN model.
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Comparison of Different Method for Estimating Average
Reservoir Pressure, Using Analytical& Numerical Technigues

Misagh Mansoori Ghanavati'**, Ali Gharbanian'*', Hamid Kavian'"

Ahvaz, Brumi, Marun oil and gas Production Company
Mansoori.misagh@yahoo.com

Abstract

A knowledge of the average reservoir pressure ( p) and its changes as a function of time or
cumulative production is essential to determine the oil-in-place (OIP) or original gas-in-place
(OGIP), to estimate reserves and to track and optimize reservoir performance.The average
reservoir pressure is required in many reservoir engineering calculations such as: Material
balance studies; Water influx; Pressure maintenance projects;Secondary recovery; Degree of
reservoir connectivity. This project aims to calculate of average reservoir pressure for a
sample reservoir, with analytical and numerical approaches,by means of Eclipse 100 and
Ecrin and will compare the results. For that sample reservoir pressure versus time data are
generated from the ECLIPSE 100 and Ecrin will use them to analyze the results of the
buildup test and we can get average reservoir pressure. Eclipse 100 also gives us the average
reservoir pressure too. our simulation on the reservoir have very good results with error of
just 0.56 percent.it shows good similarity between the analytical methods that we use and
nemrical methods that we use in simulators , also It is better to getting p-t data from field well
testing to generating them from simulator, it can improve our results.For estimating average
reservoir pressure, it is better to having single phase because of the multiphase complexities.

Key words:OIP,0GIP, Eclipse 100, Ecrin, Material balance
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Comparison of Distribution Functions for Characterization
of C7+ Fraction in One of Iranian Oil Field

BozorgmehrBagheritabar'*"* ,GholamReza Moradi'", Nasser Faraz'*

National Iranian South Oil Company
*(bagheritabar.b@nisoc.ir)

Abstract
In characterization of wide boiling range heptane plus (C7+) fractions in addition to bulk
properties such asmolecular weight (MW), specific gravity (SG), etc., properties
distribution is also required. Bulk properties canbe measured easily but determination of
properties distribution is more costly and time consuming.So the characterization
methods is used for determining the properties distribution. Methods selected for the
characterization of reservoir fluids have significant impact on the estimation of physical
propertiesand phase behavior needed in reservoir simulation for petroleum production.
Characterization of reservoir fluids involvesrepresenting the fluid as a continuous, semi-
continuous mixture or through a number of components/pseudocomponents withknown
basic characterization data. Understanding of various characterization schemes and their
limitations is the key toselecting the right one in a reservoir simulator. The main
objective of these paper is to compare the results of characterization methods for one of
Iranian south oil field to determine the best method that is compactible with that
reservoir fluid. The results show that all models can estimate the mole fraction
distribution very close to the experimental data from C; to Cso+ but the average absolute
error for single carbon number (SCN) modelis lower than other models for this reservoir
fluid.

Key words:PDF, distribution model, characterization, plus fraction, PVT
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Experimental Measurements and Modeling of Interfacial Tension for

Injected Gas + Live Oil Systems at Elevated Pressures

Behnam Mahmoudi*!, Ghafoor Karimi!
'Research Institute of Petroleum Industry (RIPI), Tehran, Iran

*Behnam_mahmoudi@yahoo.com

Abstract

Interfacial tension is a physical parameter which plays an important role in many
processes in a number of industrial applications. In the petroleum industry, near-critical fluids
recovery, gas condensate recovery, in particular by gas injection, wetting behavior, secondary
and tertiary crude oil recovery, low surface tensions are very important to measure. These
surface tensions (i.e. liquid/vapor interfacial tensions) must be accurately known because of their
dominating influence on capillary pressures, relative permeabilities and residual liquid
saturations. These properties depend heavily on the density of the phases involved.

One objective of this study was to develop an accurate measuring procedure for this
system using the pendant drop method based on Iranian oil Reservoir samples and its immiscible
injecting gas at reservoir condition. Another objective was to study the behavior of the interfacial
tension with pressure and temperature in a range of (14.7-4500 Psia) and (110-200 °F). Since
experimental measurements are often unavailable, expensive and time-consuming, models are
regularly used. A new correlation for estimating of IFT was provided using non-linear
multivariable regression method. This correlation uses density difference as input value, detailed
comparisons show that validity and accuracy of the new correlation are in good agreement with
experimental data set of Iranian oil reservoir fluids.

This paper is organized as follows. Section 1 is related to introduction. Section 2
describes the experimental method and apparatus and discusses the obtained results and their
accuracy and reproducibility. Section 3 focuses on new correlation and comparing with
experimental data. We outline our conclusions in Section 4.

Keyword: interfacial tension, pendant drop, correlation, gas injection, temperature,
Iranian crude, pressure.
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Integrated Litho facies Modeling Using Some Geostatistical
Methods in Reservoir Modeling

Ghafoor Karimi', Behnam Mahmoudi?
Research Institute of Petroleum Industry
Karimigh@ripi.ir

1. Project Manager in Research Institute of Petroleum Industry
2. Project Manager in Research Institute of Petroleum Industry

ABSTRACT

Modeling of discreet parameters such as geological facies, lithology, or rock
types, is a very important topic in reservoir characterization and is described in more
detail by Dubrule (1998).Geological quantification is a topic that has always raised much
interest and debate among geologists. Depending on the depositional environment and
using the well data as a constraint, the reservoir geologist can draw sketches of the
distribution of sands and shales. Unfortunately, hand-drawn cross-sections are limited in
that they do not lead to a 3D model, and they represent only one possible model among
infinity of scenarios matching the wells and compatible with the depositional
environment. In the early 1980s, it became clear that geostatistical techniques could help
generate such 3D geological scenarios. These scenarios will never be quite as realistic or
"geologically loaded" as those produced by a geologist, yet they present the advantage of
being multiple and three-dimensional. Today, there are two major classes of techniques
available for generating 3D stochastic models: pixel-based and object-based models. In
this study some different aspects of geostatistical modeling is considered. After that the
different methods of facies modeling like IK, SIS and object modeling run by PETREL
software in the following a real case study. Facies are often important in reservoir
modeling because the petrophysical properties of interest are highly correlated with facies
type. Knowledge of facies constrains the range of variability in porosity and permeability.
More-over, saturation functions depend on the facies even when the distributions of
porosity and permeability do not.

KEYWORDS

Integrated Reservoir modeling, Facies Modeling, Kriging, Simulation
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SIMULATION OF LAB-SCALE HOMOGENOUS
FRACTURED BLOCKS

KHOSRO RAHIMI #-EHSAN SHARIFARA *
(1) Science and Research branch, Islamic Azad University, Petroleum Department

*Correspondence author: Email: KHR.RAHIMI@GMAIL.COM

ABSTRACT

In this paper, we simulate dynamic imbibition on a small scale homogenous fractured block.
The purpose is to seek optimum conditions under which the oil recovery is maximal. In order to
do this, we consider a base case simulation and then we dosensitivity analyses on several
parameters. The injections are all continuous. Various chemical solutions are injected. These
include: water, polymer, surfactant, alkali, and different combinations of them. For convenience
of simulation, although this is not physically correct, alkali represents the wettability modifying
agent, while the surfactant is the agent that lowers the IFT to ultra-low values. Therefore, a
simulation labeled AS indicates that the injected chemical solution lowers the IFT to ultra low
values as well as alters the wettability from mixed-wet to water-wet. On the other hand, a
simulation labeled ASP does the above task as well as making the chemical solution viscous
(polymer). The recovery curves are compared for each sensitivity analysis and appropriate
profiles are demonstrated in order to understand the results.

KEYWORDS: Chemical-enhanced , ASP flood, Surfactant, Static ,Dynamic .Imbibition
Test.

vy M.Sc. Student
vy M.Sc. Student
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Application of Different De-convolution Methods in Well Test
Analysis of One Iranian Naturally Fractured Reservoir

Meisam Kamalipour, Abbas Shahrabadi
Iranian Central Oil Field Company
mkamalip@ucalgary.ca

Abstract
De-convolution is a method of converting a variable rate distorted pressure profile into

the pressure profile for an equivalent constant rate production sequence. There are two
methods used for de-convolving distorted pressure data: Beta De-convolution and
material balance de-convolution methods. The application of both methods was tested in
well test analysis of a naturally fractured reservoir. The end of well bore storage was
estimated by both methods, and then the reservoir data were analyzed by well testing
software. The calculated permeability, interaction coefficient and storativity ratio are
different in both approaches. The comparison of data shows that the material balance

method predicts the pressure response better and is suggested for applying in field cases.

Keywords: Well Bore Storage, Convolution, De-Convolution, Well test Analysis

1- Reservoir Engineer of ICOFC, MSC. In Reservoir Engineering from University of Calgary
2- Head of EOR of RIPI, PhD in Chemical Engineering
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Hole cleaning assessment in horizontal foam drilling using
artificial neural network and multiple linear regression

<'R. Rooki, °F. Doulati Ardejani, ?A. Moradzadeh

1- PhD student of Mining Engineering, Faculty of Mining, Petroleum and Geophysics, Shahrood
University of Technology, Shahrood, Iran
2- Professor, Faculty of Mining, Petroleum and Geophysics, Shahrood University of Technology,
Shahrood, Iran

Abstract

Foam drilling is increasingly used to develop low pressure reservoir or highly depleted mature reservoirs
because of minimizing the formation damage and potential hazardous drilling problems. Prediction of the
cuttings concentration in the wellbore annulus as a function of operational drilling parameters such as
wellbore geometry, pumping rate, drilling fluid rheology and density, and maximum drilling rate is very
important for optimizing these parameters. This paper describes a simple and more reliable artificial
neural network (ANN) method and multiple linear regression (MLR) to predict cuttings concentration
during foam drilling operation. This model is applicable for various borehole conditions using some
critical parameters associated with foam velocity, foam quality, hole geometry, subsurface condition
(pressure and temperature), and pipe rotation. The average absolute percent relative error (AAPE)
between the experimental cuttings concentration and ANN model is less than 6%, and using MLR, AAPE
is less than 9%. A comparison of the ANN and mechanistic model was done. The AAPE values for all
datasets in this study were 3.2 % and 10.3 % for ANN model and mechanistic model respectively.

Keywords: Hole cleaning, Foam drilling, ANN, MLR
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Immiscible Recycle Gas Injection Scenario: Simulating
Optimum Conditions in One of the Iranian Oil Reservoirs

Saber Mohammadi’™, Hassan Mahmoudian™, Ehsan Kamari®

'Research Institute of Petroleum Industry (RIPI), Tehran, Iran

?Research Institute of Petroleum Industry (RIPI), Tehran, Iran

*Research Institute of Petroleum Industry (RIPI), Tehran, Iran
*mohammadisab@ripi.ir

Abstract
Immiscible gas injection is one of the most common EOR methods used for various

reservoir conditions. In this work, immiscible recycle gas injection, as an enhanced oil
recovery scenario for improving recovery efficiency in one of the south-west Iranian oil
reservoirs, is simulated by commercial simulator, Eclipse. The reservoir fluid is light oil with
gravity of 43 °API. The oil bearing formations are carbonate and so dual porosity/dual
permeability behavior was chosen for better representation of the fracture system. Different
sensitivity analysis with respect to several parameters like number and location of
injection/production wells, production/injection rate, completion interval and etc is
performed. It has been observed that in sensitivity with number of wells, 1 injection/3
production wells was the most efficient case. Also well oil production rate of 200 SM*/Day
and well bottom-hole pressure of 75 bar provided higher oil recovery. Completing injection
wells in fracture and production wells in matrix has a better field oil efficiency in comparison
to other cases. Finally we proposed optimum conditions for immiscible recycle gas injection
in this reservoir which maximizes oil recovery efficiency.

Keywords: Immiscible Gas Injection, Simulation, Qil Reservoirs, Sensitivity.

YA M.Sc of Petroleum Engineering, Project Manager, RIPI.
va M.Sc of Petroleum Engineering, Head of PVT Department, RIPI.
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Management of Cross-Border Hydrocarbon Migration in Field
Development Plans, a Case Study of Shared Oil and Gas Fields

Abolfazl Hashemi!, Mahdi Hasanvand?

Y Arvandan Oil and Gas Company, National Iranian Oil Company
2 petroleum University of Technology, Ahvaz, IRAN

Abstract

It is the natural right of each country to exploit its underground resources. Production and development of
a shared hydrocarbon formations can be performed independently, nevertheless any production or
pressure change can have irreversible effect on the whole reservoir. Iran is one of the unique countries in
the world, having shared oil and gas fields with at least six neighborhood countries. Some of these fields
have been developed earlier and some are just under development. The purpose of this paper is to
investigate development plans that can maximize the productivity of one party from a shared field. Fluid
migration crossing border is simulated based on real field data with Eclipse software. Different scenarios
are run to find different cross-border fluid encroachment. Finally, two sets of factors are recognized:
development parameters and the intact reservoir properties. Application of these two types of parameters
enables any country to manage the border fluid and to compensate the possible arrearage of production
from shared reservoirs. Findings of this study are applied to investigate the development plan of a giant
gas field named PASO. Some cross-border gas migration has already happened but managing the fluid in
the border can compensate further lose of underground resources.
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Numerical Investigation of Acid Wormholing During Acidization of
Carbonate Formations

Fereshteh Samadi, Feridun Esmaeilzadeh, Dariush Mowla

School of Chemical and Petroleum Engineering, Shiraz University, Shiraz, Iran

Abstract

Matrix acidizing is a technique to stimulate wells for improving well inflow performance. In this
treatment, acid solution is injected into the formation at pressure below the rock failure pressure to
dissolve some of the minerals to increase permeability of carbonates near the wellbore. In this work,
matrix acidizing has been simulated in the radial 3-D domain using continuum/average model. The
reaction kinetics has been considered to be nonlinear at solid-liquid interface. The reservoir is considered
as a heterogeneous media and the effects of acid molecular diffusion, acid convection by fluid bulk and
acid reaction with rock in porous media are considered. Different dissolution patterns observed in the
experiments are shown by numerical simulation results. To validate the model, one set of acidizing field
data of well-5 Sarkhoon was used. Results are discussed in term of skin factor. In particular, the change in
the dominant wormhole growth dynamic is investigated during wormhole propagation around the
wellbore.
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Combination of Nuclear Magnetic Resonance and Density Log for
Evaluation of a Gas Reservoir in South of Iran

Ali Mohammad Bagheri, Mohammad Mohammadnia
Research Institute of Petroleum Industry, Tehran, Iran
Email: bagheriam@ripi.ir

Abstract

Conventional log based reservoir characterization of a gas reservoir in the Kangan and Dalan formations
have recently been improved by the application of the nuclear magnetic resonance (NMR) log.

The problem of NMR measurements in gas reservoirs is that in Gas-bearing zones, total NMR porosities
read much less than density-derived porosities.

Porosity derived from NMR alone suffers from the low hydrogen index of the gas and the long T1
polarization time of the gas when the data is acquired with insufficient wait time.

To provide a robust estimate of porosity, a method called Density-Magnetic Resonance (DMR) that
combines density porosity and total NMR porosity was successfully applied to the 4 wells logged with
NMR.

The DMR technique was able to produce a very good porosity estimation comparable to that measured on
conventional cores. Improved porosity calculation lead to better core independent permeability estimation
on the wells logged with NMR. Permeability derived from NMR was involved to an electrofacies
modeling as an associated log to predict facies base permeability on 20 wells without NMR log.

To test the permeability prediction, estimated permeability was compared with core derived permeability
on 5 cored wells to see how well, estimated permeability fitted the actual core permeability.

Key words
NMR, DMR, Porosity, Density, Signal amplitude, T2 distribution , T1 polarization
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Water Coning Study In One of the Iranian Gas Reservoirs,
Problems and Remedial Techniques

Farshad Jafari‘,Abbas Helalizadeh?
Petroleum University of Technology, Ahvaz, Iran
Farshadj67@gmail.com

Abstract:

The water coning phenomenon usually occurs in water drive reservoirs. Water coning in Iranian
hydrocarbon reservoirs is one of the most important problems that affects the cumulative production,
operation costs and causes environmental problems. Before producing from a reservoir, the fluids are in
equilibrium and their contact surfaces remain unchanged, but after starting production from the reservoir,
when the viscous force overcome gravitational force in vertical direction, contact surfaces will displace
and coning will occur. Therefore, the production rates will be controlled in a range that prevents entering
water to the production well. For this reason, investigation and modeling of this phenomenon is extremely
necessary. In this study, the coning phenomenon, controlling methods (i.e. below critical rate production,
plug in and DWS technology) and problems due to coning (such as increase in pressure gradient in well,
permeability reduction near wellbore region and increase in residual gas saturation) had been studied for
one of the Iranian gas reservoirs.The simulation study shows that the best choice for water coning
controlling method in gas reservoirs, at rates above critical is strong function of allowable water
production rate in DWS technology; but a more simple and efficient method in these cases is plug in.

Key words: water coning, critical rate, plug in, DWS, gas reservoir.

1. M.Sc. Student, Petroleum University of Technology
2. Assistant Profssor, Petroleum University of Technology
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