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1. Electrofacies

2. log

3. Bed

4. Strata

5. Multi Resolution Graph Based Clustering
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7. Self Organizing Map
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1. Inversion

2. Seismic — Attenuation
3. Rock Quality Factor
4. Envelope Attribute

5. RMS

6. Sweetness

7. Seismic Trace
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1. Shale volume (VSH)

2. Total Porosity (PHIT)

3. Effective Porosity (PHIE)
4. Water Saturation (Sw)
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1. Volume Attribute
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5. Data Analysis
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1. Deterministic

2. Stochastic

3. Sequential Indicator Simulation (SIS))
4. Truncated Gaussian Simulation (TGS)
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Introduction

In this study, seismic data and electrofacies analysis
have been used for porosity distribution because of its
importance in reservoir characterization, volumetric
calculation and determination of reservoir. Applying
horizontal trends for electrofacies and in turn for
porosity distribution is necessary along with using
geostatistics. Because of heterogony effect on porosity
distribution [ 1], using electrofacies analysis is necessary
for converting the heterogenous reservoir into more
homogenous reservoirs. The studied field is located
in Northern part of Dezful Embayment. Furthermore,
Sarvak Formation is the main reservoir of this field
which is considered as a member of Bangestan group
with Albian to Cenomanian age. In this field, this
Formation is composed of Carbonate rocks.

Materials and Methods
In this study, Geolog software (Facimage module) has
been used for electrofacies analysis, and Petrel has

Accepted: April/30/2022

been used for providing seismic attributes and also for
porosity propagation across the field.

Results and Discussion

Generally static modeling includes structural and
property modeling. It includes static and property
modeling. The construction of a structural model
basically involves defining the map of the structural
top, and interpreting the set of faults running through
the reservoir. Property modeling is the process
of assigning data, discrete (facies) or continuous
petrophysical properties (such as porosity, permeability
...), to the cells of the 3D fine grid. A 3D fine geological
grid was constructed with 100*100 m cell increments
considering the project boundary and wells spacing.
(Figure 1). Attenuation, Envelope, RMS amplitude,
Sweetness and Acoustic impedance attributes have
been prepared based on depth domain seismic cube.

Fig. 1 Structural model of the studied field.
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Electrofacies Analysis

In this study, volume of Shale, Calcite and Dolomite
along with porosity as a sample controller have been
used as input data for electrofacies analysis. MRGC
algorithm has been applied for clustering which has
high ability in data clustering. 5 facies has been selected
as final facies after resulting from merging the similar
ones in 20 clusters. The Facies 1 and 2 which is mainly
limestone and dolomitic limestone respectively, have
low porosity while three other facies have high porosity
which are dolomitic limestone, dolomite and limestone
respectively lithological point of view (Figure 2).

Seismic Attributes

Attenuation, Envelope, RMS amplitude, Sweetness
and Acoustic impedance attributes have been prepared
based on depth domain seismic cube. Thus, all attributes
have been merged and converted to trend maps in order
to be used for electrofacies distribution (Figure 3)

Electrofaceis and Porosity Modeling

After constructing the structural model for the studied
filed, electrofacies and porosity logs have been
upscaled and then propagated after setting appropriated
variography and using the stochastic methods [2].
The porosity distribution needs to be normalized
[3]. Effective porosity (PHIE) 3D model has been
generated using scaled up PHIE log into the 3D grid.
As mentioned earlier, PHIE has been linked to the
electrofacies. Porosity propagation has been done
using stochastic method, “Gaussian random function
simulation” algorithm for propagating the properties
during reservoir modeling yield more reliable results
[4, 5] (Figure 4). Seismic acoustic data have been
used as secondary variable for porosity distribution via
collocated co-kriging.

It has been linked to facies distribution which used
the trend maps of seismic for horizontal propagation
(Figure 5).
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Fig. 2 histogram of porosity in each electrofacies cods.

Fig. 3 A: RMS amplitude, B: Attenuation, C: Envelope, and D: Sweetness.
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Fig. 5 Final porosity maps for upper (A) and lower Sarvak (B)

Conclusions

Five electrofacies has been determined after applying
MRGC algorithm. The Facies 1 and 2 have low porosity
while 3 other facies have high porosity. After merging
Attenuation, Envelope, RMS amplitude, Sweetness
attributes, related trend maps have been prepared
for electrofacies propagation. Seismic acoustic data
have been used as secondary variable for porosity
distribution via collocated co-kriging. The porosity
increases from south west to north east in upper Sarvak
reservoir, but in Lower Sarvak, any particular porosity
distribution is not shown. Generally, the lower Sarvak
has much better reservoir quality than upper Sarvak
due to developing good reservoir facies.
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