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1- Introduction

The most critical issue in oil and gas well drilling topics is the appropriate drilling rate and reducing costs. Studies
and geomechanical methods can play an essential role in this matter. One of the studies regarded reducing drilling
costs that have received much attention today is the well's wall stability and determining the appropriate mud
weight to avoid instability in the well's wall. In recent years, many research has been done in this field (Prats,
1981; Al-Ameri and Al-Kattan, 2012; Ouadfeul and Aliouane, 2015; Liu et al., 2016; Das and Chatterjee, 2017;
Zhou et al., 2018; Gao and Gray, 2019; Merey, 2020). In the present study, the well-wall stability status of one of
the excavated wells in Iran's southwest oil fields, in 88.3 inches, in the upper section of the Sarvak Formation was
analyzed using analytical and numerical methods FLAC3D software.

2- Materials and methods

In the present study, the calculation of geomechanical parameters and fixed strains, and as a result, determining
the appropriate mud window in one of the oil field wells in the southwest, was done by using a series of specific
relations. In this study, to calculate the geomechanical parameters of the Sarvak Formation, the analytical method
and poroelasticity relations were used to determine the fixed strains and, consequently, establish an analytical
mud window.

3- Results and discussion

The exactly expected coordination of each of the four geomechanical instances in wells wall stability analysis was
predicted using FLAC3D software. The wells spots where symmetrical downfalls appear in the well's wall are
expected in the northwest-southeast extension, and the spots where higher weights of mud can cause or open
tension joints are in the northeast-southwest extension. Also, the tension regime around the well was determined
according to the direction of the minimum main tension in northwest-southeast, and the maximum tension in
northeast-southwest of the well was determined.

4- Conclusions

This study investigated the well's wall stability in sections 1, 2, and 3 of the Sarvak Formation in one of the
country's southern fields. The geomechanical model (MEM), mud window, and tension regime around the well
were investigated using the analytical and numerical methods related to the stability of the well. Input parameters
in this study were obtained from Dipole Shear Sonic Imager (DSI), Formation Micro-Imager (FMI), the specific
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gravity, calliper and gamma, Modular Formation Dynamics Tester (MDT) tools, and also daily excavation and
geology reports. The three upper sections of the Sarvak Formation were investigated for mud weights resulting in
confidence factors above 1. In the various models of this study, different wells spots were specified, in which one
of the four geomechanical instances (eruption, well symmetric wall downfalls, dissipation, and causing tension
joint) occurs for different weights of mud.
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Fig. 1. Detailed stratigraphy of the Cretaceous successions in different parts of Iran, including the Sarvak
Formation of the Bangestan Group showing thickness variations.
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Table 2. Final mud window and the minimum and maximum values of mud weight required to satisfy the

eruption conditions breakouts, loss and tensile joints.

MW KICK MW BREAK MW LOSS MW TENSILE
FORMATION (PCF) OUT (PCF) (PCF) (PCF)
MIN MAX MIN MAX MIN MAX MIN MAX
Sv-1 73 73 80 103 77 109 0 98
SV-2 73 73 78 103 74 103 0 84
SV-3 73 73 81 113 73 114 0 111
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16- Tensile
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