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Avrticle history The continuous development of the oil industry has led to a significant increase in the
Received: 13 May 2022 number of wells that are simultaneously analyzed. For this purpose, it is important to
Accepted: 14 August 2022 . X . . . .
Keywords: develop methods that improve the integration of all well information at different scales,
Electrofacies, while reducing the time required for studies. This article examines the integration of
'I\/lRGCI~ image log (FMI) with other conventional logs (gamma, density, neutron and sonic) to
mage log, . .. .o . . .
Gadwan Formation, determine electrofa0|e§ in the Gac_iwan Fo_rmatlon in one of the_0|hf|elds in At_)adan plgm,
Abadan plain. SW Iran. Due to the high resolution, the image logs can provide important information
regarding sedimentology, texture, and porosity distribution. This information is very
E C = E valuable in situations where it is not possible to core from the Formation. To accurately
'iﬁ . estimate, the necessary environmental corrections were applied to conventional logs. In
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the next step, electro-facies were created by integrating conventional logs and image log
using the graphical clustering method (MRGC) in Geolog software and with the
FACIMAGE™ module and finally, the model with 8 facies was selected as the optimal
model. Among the determined facies, the electrofacies number 8 was recognized as the
best reservoir facies (due to high effective porosity and low shale volume). Comparing
the results of lithology, shale volume, porosity and water saturation with the facies
determined by the cluster analysis method showed that the use of image logs has greatly
improved the separation of electrofacies.
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EXTENDED ABSTRACT
Introduction
Identification and interpretation of

geological events, obtaining subsurface
information, determining the dip of strata,
identifying fault zones, and recognizing
bedding surfaces are very important in the
field of oil exploration. The geologists,
petrophysicists, and reservoir engineers
need to gain a significant understanding of
the compartments within the reservoir that
share the same characteristics in order to
describe the reservoir characteristics (Askari
and Behrouz, 2011). For this reason,
electrical facies analysis is very important in
representing reservoir characteristics (Ye
and Rabiller, 2000). Each of the facies
represents specific geological and reservoir
characteristics, and since these
characteristics are extracted from well logs,
they are known as electrical facies. The
modern definition of electrical facies was
first proposed by Serra and Abbott (1982).
According to this definition, the electrical
facies is a set of responses of the well logs
that characterizes a layer or, in other words,
a stratum distinguishes it from other layers
(Serra and Abbott, 1982).

There are several methods for clustering
data, which can generally be divided into
two categories: supervised clustering and
unsupervised clustering. The first group
includes back-propagation neural networks
(BPNN) and fuzzy logic, while the second
group includes self-organizing neural
networks (SOM), ascending hierarchical
classification (AHC), dynamic clustering
(D-C), and multi-resolution graph-based
clustering. This research aims to improve the
method of clustering electrical facies in
wells and coreless formations by integrating
well logs and advanced image logs (such as
FMI) based on the graphical clustering
method (MRGC).

Materials and Methods
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Electrical facies are defined based on
data clustering. The purpose of clustering is
to group data from similar well logs and
distinguish this group from other groups. In
this study, the electrical facies of the
Gadwan Formation from one of the wells in
the Abadan plain, were determined using the
MRGC method. First, in the FACIMAGE™
module of the Geolog software (ver. 20), the
most relevant petrophysical logs were
selected, including gamma ray (CGR),
density (RHOB), neutron  (NPHI),
compressional acoustic (DTCO), effective
porosity (PHIE) and image log (FMI).

Results and Discussion
In this study, the textures in the target

formation were first extracted from the FMI
image log using the automatic graphical
clustering method, and then each texture was
considered as a cluster. According to the
extracted textures from the FMI image log,
the facies of the Gadwan Formation were
divided into 8 clusters, as shown in Figure 1,
together with a clear image of the textures in
the formation, which are separated with high
accuracy. Each cluster consists of textures
with common characteristics.

The electrical facies of the formation was
then determined by merging the well logs
with the textural clusters obtained from the
FMI image logs. For this purpose, we
consider the model that provides the best
resolution in determining the facies and the
above parameters, taking into account the
geological  characteristics and  other
available information, such as the texture
map resulted from the image log and the
neutron density cross plot. The bestselected
model is consisted of 8 clusters resulting
from the integration of common well logs
with image logs. In Figure 2, each facies has
a different color following its petrophysical
and lithological characteristics. This model
is essentially the same electrical facies as the
Gadwan Formation is well-matched to the
lithology of the formation. For example,
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high shale and low porosity sections,
representing poor reservoir quality areas, are
represented by facies 1, while sandy and
high porosity sections, known as good

reservoir quality areas, are represented by
facies 7 and 8. (Fig. 3).
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Fig. 1. The map obtained from FMI image log texture analysis in the studied well
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Fig. 2. Clustered facies by MRGC method based on petrophysical logs and FMI image log

Conclusions
In this study, the MRGC method was

used to determine the electrical facies of the
Gadwan Formation from one of the wells of
an oilfield in the Abadan Plain, SW Iran.
After running the model in the study well, 8
electrical facies with different geological
and reservoir characteristics were identified
in the Gadwan Formation. Based on analysis
of the petrophysical parameters calculated in
each of the electrical facies, facies 8 and 7
were considered to be the best reservoir
facies with the highest effective porosity and
hydrocarbon volume.

The results of this study show that the
MRGC method can be used as a reliable
method for predicting electrical facies in
detrital formations. Electrical facies were
modeled from image log (FMI) and
conventional well logs, giving satisfactory
results compared to facies from
conventional logs alone.

Using this method, a lot of information
can be obtained in a short time by
considering only petrophysical logs, but the
role and influence of other sources of
information such as cores and other
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geological information on  modeling
accuracy cannot be ignored.
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Fig. 3. Electrical facies obtained from petrophysical logs without using image log (column 6) and facies
obtained by merging petrophysical logs and image log (column 7) next to the lithology column of Gadwan
Formation (column 5)
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