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Abstract

Over time and production from the reservoir, the pore pressure of the production layer decreases. This
reduction in pressure directly changes the magnitude and direction of stresses. Changes in the
magnitude of stresses can cause geomechanical changes in the reservoir and production layers. If the
reservoir layers are faulted, reducing the reservoir pressure can activate these faults and also change
the tensile strength of the wellbore for new drilling in the discharged layer. This research was
performed in one of reservoirs located in the southwestern of Iran. In this reservoir, three production
layers with different thicknesses were investigated and the probability of reactivation of faults and
tensile strength in the initial state and after the pressure drop of 1800 psi was evaluated. In layer 1,
the value of the stress path was 0.67, which due to the fact that it is tangent to the critical stress value,
the faults will be reactivated by producing from the reservoir and reducing the reservoir pressure in
this layer. Also in this layer, the maximum weight of the drilling mud allowed for non-failure of rock
traction in the initial state is 17.81- 25.13 PPG and after a reduction of 1800 psi of layer pressure, it
is in the range of 15.07- 23.42 PPG. In addition, the most resistant state of the wellbore is drilling
with an angle of 60 degrees and in the direction of minimum horizontal stress.
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Extended Abstract:

1. Introduction

Rock mechanics and geomechanics are among the sciences at the center of focus in studies related to
the drilling, development, and exploitation of hydrocarbon fields around the world. The careful
detection of in situ stresses across the fields and the different stresses applied to the environment
surrounding wellbore via different processes, and combining these data with the mechanical
parameters of common formations in hydrocarbon reservoirs comprise a key for addressing a wide
range of costly problems and issues in the oil industry. As far as designing hydraulic fracturing
operation, well stability, and drilling programs are concerned, it is necessary to use geomechanical
modeling. As such, geomechanical modeling plays an important role in cost reduction and the
technical investigation of associated processes. In order to construct a geomechanical model, it is
conventional to use data from porosity log, density log, sonic log, etc. along with the model calibrated
using core analysis and well tests.

In general, first studies to evaluate the integrity of rocks during injection and production processes
have been conducted over the last few years.

In this study, semi-analytical and closed methods for determining the variation of induced stress
during the variation of pore pressure in the reservoir and surrounding rocks were obtained under plain
strain and axial symmetry conditions. Finally, the general patterns of induced stress variation, in-situ
stress development, faults reactivation, and induced fractures were identified.

Because of the complex tectonic position of the Southwest oil fields of Iran in terms of creating faults
and gaps, paying attention to these weaknesses in EOR processes becomes more important.

In this study, from the viewpoint of rock mechanics, the analytical and numerical modeling of
geomechanics is discussed. The method is based on petrophysical data available in all wells.

The data used are core analysis data and petrophysical well logs interpreted from one of the southwest
Iranian reservoirs.

The data used are Azadegan oil Field and Sarvak Formation, located in southwestern Iran. Azadegan
oil Field is located in the southern part of the Zagros Mountains in western Iran.

One of the most important rocks of the Azadegan oil field is Sarvak Formation, which is carbonate
with a water shallow sedimentary environment that dates back to the Cenomanian and Turonian
periods and is about 600-700 m thick.

2. Materials and methods

In this research, first, by designing the geomechanical model of the well and determining the
behavioral and resistance parameters of the reservoir rock, such as elastic coefficients and also the
stress field governing the reservoir at the depth of the study is calculated. The safe window of the
drilling mud is then determined using the Mohr-Columbus refractive index. Then, by determining the
direction and critical value of stresses, the reactivation of faults is calculated through the existing
relationships, due to the production and discharge of the reservoir. The results obtained from the data
and relationships are entered into StabView software and the diagrams and general schematic of the
repository to be studied are interpreted.
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3. Results and discussion

Over time and production from the reservoir, the pore pressure of the production layer decreases. This
reduction in pressure directly changes the magnitude and direction of stresses. Changes in the
magnitude of stresses can cause geomechanical changes in the reservoir and production layers. If the
reservoir layers are faulted, reducing the reservoir pressure can activate these faults and also change
the tensile strength of the wellbore for new drilling in the discharged layer. This research was
performed in one of reservoirs located in the southwestern of Iran. In this reservoir, three production
layers with different thicknesses were investigated and the probability of reactivation of faults and
tensile strength in the initial state and after the pressure drop of 1800 psi was evaluated. In layer 1,
the value of the stress path was 0.67, which due to the fact that it is tangent to the critical stress value,
the faults will be reactivated by producing from the reservoir and reducing the reservoir pressure in
this layer. Also in this layer, the maximum weight of the drilling mud allowed for non-failure of rock
traction in the initial state is 17.81- 25.13 PPG and after a reduction of 1800 psi of layer pressure, it
is in the range of 15.07- 23.42 PPG. In addition, the most resistant state of the wellbore is drilling
with an angle of 60 degrees and in the direction of minimum horizontal stress.

4. Conclusion

In the first layer, the value of the stress path is 0.67, which is tangential to the critical stress value.
Therefore, by producing from the reservoir and reducing the reservoir pressure in this layer, the
faults will be reactivated. On the other hand, in this layer, the weight of the mud required for the
tensile failure of the rock in the initial state is 17.81 - 25.13 pounds per gallon. After decreasing
the tank pressure, this amount decreases and is in the range of 15.07 - 23.42 pounds per gallon.
The effect of pressure drop on the tensile strength of this layer is more than the other two layers.
Also, the strongest drilling path in this layer is in the initial state of drilling with an angle of 60
degrees and in the direction of horizontal stress is minimal.
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