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Abstract

Constructing different facies models is necessary in reservoir static modeling to consider the effect of
geology and sedimentology and also control the geostatistical distribution of petrophysical properties.
In this study, electrofacies analysis has been done using MRGC (Multi-resolution graph-based
clustering) method to be used in static modeling. Then, the resulting facies were modeled and compared
together by applying different geostatistical stochastic algorithms in Petrel software. Based on
electrofacies analysis, first five electrofacies (including two non-reservoir facies and three reservoir
facies) were identified. In order to compare the effect of different facies distribution algorithms, three
reservoir facies and two non-reservoir facies were combined and then two resulted facies were
distributed as reservoir and non-reservoir facies in facies modeling. Seismic data was also applied for
seismic facies construction and also to construct trend maps for appropriate facies distribution. In order
to investigate the effect of five applied different geostatistical algorithms used in facies modeling on
porosity distribution, the constructed facies models were used for porosity modeling. According to this
study, the uncertainty of electrofacies modeling without applying seismic data increases which in turn
reduces the accuracy of porosity models. In addition, electrofacies modeling via considering the
sequential indicator simulation (SIS) algorithm and applying the seismic trend maps, enhance the
accuracy of the porosity model. Moreover, this study showed, construction the seismic facies is the best
method for facies modeling to be used for porosity modeling due to the high correlation coefficient
between acoustic impedance and porosity.

Keywords: Sarvak reservoir, Static model, Seismic facies, Porosity, MRGC

Introduction measurements of the physical properties of

Facies modeling is an important stage of
property modeling that uses the different types
of facies for porosity distribution. In this study,
seismic data and electrofacies analysis have
been used for facies modeling, and then, used
for porosity distribution. Different facies

modeling scenarios were applied to consider
the effect of geology and sedimentology in
porosity propagation and also to control the
geostatistical distribution of petrophysical
properties in reservoir static modeling.
Applying the facies model in reservoir
modeling has been investigated by different
researchers. Electrofacies which introduced by
Serra and Abbott, can usually be assigned to
one or more lithofacies as log responses are

rocks. It can be used for porosity distribution
while constructing the static model.

Geological settings

The studied oil field is located in the northern
part of Dezful Embayment (a subdivision of
the Zagros). Sarvak Formation is the main
reservoir of this field which is considered a
member of the Bangestan Group.

Methods

In this study, Geolog software (Facimage
module) has been used for electrofacies
analysis and Petrel software has been used for
providing seismic attributes and also for
porosity propagation across the field.
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Discussion

Different algorithms such as MRGC, AHC and
SOM are used for electrofacies analysis. Two
electrofacies have been determined using
MRGC method as poor and good facies. Some
result logs such as effective porosity, dolomite,
calcite, and shale volumes were selected as
input data for electrofacies analysis. In the next
step, after constructing the structural model,
electrofacies and porosity logs have been
scaled up. Then, data analysis were done to be
used for geostatistical distribution. We tried to
make five different facies models via using the
SIS algorithm (with and without trend), TGS
algorithm, MPS, and generating the seismic
facies. According to this study, the uncertainty
of electrofacies modeling without applying
seismic data increases which in turn reduces
the accuracy of porosity models. In addition,
electrofacies modeling via considering the
sequential indicator simulation (SIS) algorithm
and applying the seismic trend maps, enhance
the accuracy of the porosity model. Moreover,
construction the of seismic facies is considered
the best method for facies modeling to be used

for porosity modeling due to the high
correlation  coefficient between acoustic
impedance and porosity.

Conclusion

Applying the TGS algorithm causes the lowest
difference between the petrophysical logs and
simulated data while applying the SIS facies
model (without trend maps) has the highest
difference. The correlation coefficient between
the porosity model (using the seismic facies)
and real data in the blind test well is the highest
while the porosity model (using the MPS
facies) has the lowest. Construction the seismic
facies is considered as the best method for
facies modeling to be used for porosity
modeling due to the high correlation
coefficient between acoustic impedance and
porosity.
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