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1. Introduction 
Crude oil is found in underground porous sandstone or 
carbonate rock formations. In the first (primary) stage of oil 
recovery, the oil is displaced from the reservoir into the 
wellbore and up to the surface under its own reservoir energy, 
such as gas drive, water drive, or gravity drainage. In the 
second stage, an external fluid such as water or gas is injected 
into the reservoir through injection wells located in the rock 
that have fluid communication with production wells. The 
purpose of secondary oil recovery is to maintain well pressure 
and displace hydrocarbons toward the wellbore. The most 
common secondary oil recovery technique is waterflooding. 
Once the secondary oil recovery process has been exhausted, 
about two thirds of the original oil in place (OOIP) is left 
behind. EOR methods aim to recover the remaining OOIP. 
The rate of replacement of the produced reserves by new 
discoveries has been declining steadily in the last decades, so 

the increasing oil recovery from the aging recources is a 
major concern for the oil companies and authorities.  
 
2. Classification of Screening Criteria 
Elements of screening that are required to make progress with 
decision making in the framework of our proposed workflow. 
Three screening styles must usually be combined to paint a 
good picture of the EOR decision problem and to make 
rational progress. The first one, conventional screening, is the 
one most engineer are familiar with, and it is usually carried 
out by comparing average reservoir properties with data in a 
look-up table that contains validity limits for each parameter 
considered important. Geologic screening is a way of looking 
at the reservoir type in terms of heterogeneity, connectivity, 
and other geologic characteristics that have been found to be 
important in managing risk or that correlate with process 
performance.  
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Enhanced oil recovery (EOR) methods are crucial for extracting additional oil from 
reservoirs after primary and secondary recovery stages. This paper focuses on the 
screening criteria employed in the decision-making process for selecting appropriate EOR 
methods. The screening criteria are classified into three main categories: conventional 
screening, geologic screening, and advanced screening. Conventional screening involves 
comparing average reservoir properties with predefined validity limits to determine the 
suitability of a recovery process. Geologic screening takes into account detailed 
information on reservoir geology, such as heterogeneity and connectivity, to assess the 
controls on EOR processes. Advanced screening utilizes data mining, artificial 
intelligence techniques, and multidimensional maps to consider multiple reservoir and 
fluid properties simultaneously. The paper also provides a comprehensive classification 
of EOR methods, including gas methods, waterflooding methods, and thermal methods. 
Various screening criteria techniques are discussed, which are based on reservoir 
parameters and physics of each EOR process. The importance of decision enablers, such 
as influence diagrams, in framing the decision-making process is highlighted. The paper 
concludes by emphasizing the need for rational decision making, the role of decision 
makers in committing resources, and the selection of quantifiable objective functions for 
effective EOR method selection. Given the rising oil prices and concerns about future 
supplies, the application of screening criteria to identify suitable EOR methods becomes 
crucial for maximizing oil recovery and addressing the challenges faced by oil companies 
and authorities. 
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Advanced screening helps when looking at possible 
combinations of variables and are sometimes referred to as 
multidimensional maps. These projections are useful for 
finding proper reservoir analog. 
 
Screening Criteria is divided into three main sections. 
1. Conventional Screening 
2. Geologic Screening 
3. Advanced Screening 
 
2.1. Conventional Screening 
The most commonly used approach to selecting recovery 
processes for a reservoir is so-called conventional screening, 
which we refer to as “go–no go” screening. This strategy is 
based on look-up tables where intervals of validity are 
established on the basis of engineering considerations by 

collecting “expert opinions” or by analyzing data from 
successful field cases. 
 
A combination of all of these approaches is the most likely 
situation to be encountered. In this screening method, 
typically average representative fluid and reservoir properties 
of a particular field under evaluation are compared with 
intervals of the look-up table to decide whether the field or 
reservoir is suitable for a given recovery process. Screening 
methods of this sort are well documented in the literature or 
are available in commercial analytical tools; for instance, 
PRIze implements a direct look-up table strategy, while 
Sword relaxes the look-up table, using fuzzy logic to generate 
an indicator between 0 and 1 and thus allowing hierarchical 
selection of the process type (waterflooding, gas injection, 
thermal methods, and chemical processes). 

 
 
 

Table 1. List of EOR methods (Taber et al., 1997a) 
 

Methods Reference 

Gas (and Hydrocarbon Solvent) Methods  
     Inert gas injection  
     Nitrogen injection  Muskat, 1949a 
     Flue-gas injection Muskat, 1949a 
     Hydrocarbon-gas (and liquid) injection Muskat, 1949b 
         High-pressure gasdrive  
         Enriched-gasdrive  
         Misciple solvent (LPG or propane) flooding  
    CO2 flooding Beecher, 1928 
Improved Waterflooding Methods  
     Alcohol-miscible solvent flooding  
     Micellar/polymer (surfactant) flooding Willhite, 1986 
     Low IFT waterflooding  
     Alkaline flooding Willhite, 1986 
     ASP flooding Willhite, 1986 
     Polymer flooding Geffen, 1983a 
     Gels for water shutoff  
     Microbial injection  
Thermal Methods  
     In-situ combustion Geffen, 1983a  
     Standard forward combustion  
     Wet combustion  
     O2-enriched combustion  
     Reverse combustion  
     Steam and hot-water injection Haynes et al., 1976 
     Hot-water flooding  
     Steam stimulation  
     Steamflooding  
     Surface mining and extraction  

 
 
 

An important consideration of look-up tables is that biases 
frequently arise because engineering considerations or 
experts’ opinions are introduced in the process. For instance, 
PRIze was developed by Petroleum. Research Institute 
(formerly known as PRI; it is now part of the Alberta 
Research Center, or ARC; ARC integrated with Alberta 
Innovates, a new organization in Alberta), and as a result 
EOR applied to heavy oil substantially influenced expert 
opinions and sources of data. Sword, which was developed 
in Norway, is biased toward the Norwegian sector of the 
North Sea, where light oils dominate.  
 
The main goal of the screening analysis is to identify whether 
a specific EOR technology has been implemented under fluid 
and reservoir properties similar to those of to the field under 
evaluation. 

2.2. Geological Screening 
Conventional EOR screening criteria have been widely used 
to evaluate numerous reservoirs before performing any 
detailed evaluations. Conventional criteria often include 
coarse geologic indicators -that is, whether it is a clastic 
(sand) or a non-clastic (carbonate) reservoir - or perhaps a 
coefficient to serve as a heterogeneity indicator.  
 
These representations may suffice at early stages of screening, 
but there are controls on EOR processes that require more 
detailed information on the reservoir geology to be assessed.  
 
This is the purpose of geologic screening and we will focus 
on the critical geologic aspects. Despite their importance, 
geologic screening criteria (“predictive geology”) have not 
been used as frequently as other forms of the screening. 
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Tables 2 – Nitrogen and flue-gas flooding (Taber et al., 1997b) 
 

 
 
 
 

Tables 3.  Hydrocarbon-misciple flooding (Taber et al., 1997b) 
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Tables 4. CO2 Flooding (Taber et al., 1997a) 
 

 
 
 
 

Tables 5. Polymer Flooding (Taber et al., 1997a) 
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Tables 6. In-situ Combustion (Taber et al., 1997b) 
 

 
 
 
 

Tables 7. Steam-Flooding (Taber et al., 1997b) 
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Tables 8. Summary of Screening criteria for EOR Methods (Taber et al., 1997a) 
 

 
 
 
 

Analogous reservoirs, as used in resources assessments, have 
similar rock and fluid properties, reservoir conditions (depth, 
temperature, and pressure), and drive mechanisms, but are 
typically at a more advanced stage of development than the 
reservoir of interest and thus may provide concepts to assist 
in the interpretation of more limited data and estimation of 
recovery. When used to support proved reserves, an 
“analogous reservoir” refers to a reservoir that shares the 
following characteristics with the reservoir of interest. 
 
1. Same geological formation, 
2. Same environment of deposition. 
3. Similar geological structure and 
4. Same drive mechanism. 
 
2.3. Advanced EOR Screening 
In the proposed EOR screening methodology, advanced 
EOR screening refers to more robust data mining strategies 
and artificial intelligence techniques that can lead to better 
screening criteria by considering simultaneous combinations 
of more than two reservoir and fluid properties. Artificial 
intelligence, specifically neural networks and fuzzy logic, and 
expert systems, have been widely proposed and used for 
supporting multiple applications in oil and gas operations. 
Different artificial intelligence techniques have been used to 
develop screening and a selection of EOR methods.  To 
overcome some of the limitations of conventional look-up 
tables that list screening (“go” and “no-go”) criteria, the 

proposed advanced screening methodology resorts to 
artificial intelligence (AI) techniques. The development of 
this strategy has been well documented in the literature The 
method is based on data mining of a database of international 
projects, for which the applicability and success of recovery 
processes were collated along with reservoir and fluid data. 
The data mining process yields a new strategy for screening 
oil recovery methods (IOR and EOR). It is based first on 
space reduction techniques to simplify the representation of 
international experience on oil recovery methods, 
represented in a collated database of reservoirs and projected 
as 2-D cluster maps. 
 
3. Classification of EOR Methods   
The table below represents more than 20 EOR methods, in 
general all of them can be classified into three main groups 
(Table 1).  
 
1. Gas methods,  
2. Waterflooding methods,  
3. Thermal methods. 
 
4. EOR Screening Criteria Techniques 
As was explained in the previous section there are many 
different EOR methods that can be applied for oil and gas 
production. EOR screening criteria used to evaluate the 
effectiveness of selected method to a particular reservoir. 
Screening criteria are based on a set of reservoir parameters 
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(depth, temperature, pressure, permeability, oil saturation, 
and viscosity, etc.) generally obtained from either field 
experience (success and failure) or from an understanding of 
the characteristics and physics of each EOR process. 
 
5. Economic Consideration of EOR 
We start by discussing a number of useful tools for framing 
that serve as decision enablers. One tool we often use is the 
influence diagram to graphically represent the connection 
between critical decision-making variables and the 
corresponding EOR process. It is important to understand 
that analysts do not generally make decisions; instead, 
decision makers, whether they be managers, investors, or any 
empowered individual or organization, make the decisions 
because they can in fact commit the resources. This point 
cannot be overstated because a frequent reason for failed 
decisions arises from a misunderstanding as to who should 
be addressed in the decision analysis exercise. Analysts 
recommend and advise, while decision makers commit 
financial resources and therefore must be empowered to do 
so.  
 
Rational decision making is only possible when the two 
functions keep a degree of separation and often 
independence. It is with the help of decision makers that 
analysts build a framework to assist the decision-making 
process. Soft issues play a role in decision making, but 
quantifiable objective functions have to be selected to enable 
rational decision making. This complex dynamic is part of a 
typical decision and risk management effort. 
 
6. Conclusion  
Higher oil prices and concerns about future oil supplies have 
led to increased interest in EOR processes around the world. 
EOR is a broad term that refers to various techniques and 
methods used to increase the amount of oil that can be 
extracted from a well beyond what is possible with traditional 
methods. One of the factors that determine the success of 
EOR is the type of reservoir that the oil is located in. For 
example, unconventional reservoirs like shale oil require 
different EOR methods than conventional reservoirs. The 
geology of the reservoir and the composition of the oil also 
play a crucial role in determining the most effective and 
profitable EOR method. 
 
To determine the best EOR method for a particular reservoir, 
screening criteria are used to analyze the reservoir's 
conditions. These criteria take into account factors such as 
the reservoir's porosity, permeability, and fluid 
characteristics. Based on the results of the screening, the most 
suitable EOR method is selected. In addition to selecting the 

appropriate EOR method, it is also important to design and 
implement the method in a way that maximizes oil recovery 
while minimizing costs. This involves careful planning, 
monitoring, and analysis throughout the EOR process. 
 
Overall, the growing interest in EOR is driven by the need to 
extract as much oil as possible from existing wells in a cost-
effective and environmentally responsible manner. As 
technology continues to advance and new EOR methods are 
developed, the potential for increased oil recovery from 
existing wells will continue to grow. 
 
Nomenclature 
EOR - Enhanced Oil Recovery 
OOIP - Original Oil in Place 
TPAO - Turkish Petroleum Corporation 
AI - Artificial Intelligence 
SPE - Society of Petroleum Engineers 
DOI - Department of the Interior 
ARC - Alberta Research Center 
IOR - Improved Oil Recovery 
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