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One of the most important tasks of the drilling fluid is to maintain and
provide the stability of the well. The Objectives of this research is to
determine the density of drilling fluid according to the concept of wellbore
stability so that the radial and tangential stresses in the well wall are equal.
For this purpose, first the required data were collected from one of the field

wells in the southwest of Iran. Then, the induced stresses in the well wall were calculated using the existing
relations. The results of this study showed that according to the safe window of drilling fluid density, the
maximum and minimum optimal fluid density in which the stability of the well will be maintained at the
desired depths will be 16.80 and 13.93 pounds per gallon, respectively.

1. Introduction

Drilling fluid in order to perform tasks such as
cooling the drill bit, controlling the pressure of the
subsurface formations, lubricating the movement
of the drill string and providing Well stability [1].
Adenoy (2010) showed that the appropriate
density of the drilling fluid from the perspective
of the stability of the well should be selected in
such a way that the induced stresses, including
tangential and radial stresses, are equal to each
other at each depth. According to Adenoy's
theory, this density is the optimal density in terms
of the stability of the well and prevents subsequent
problems, such as collapse or failure of the well
[2]. Ramiro et al. (2000) stated that well stability
problems are one of the main sources of time and
cost in drilling operations. Researchers showed
that one of the key parameters in the well control
process is fluid density [3]. According to Maliki
etal.'s research (2014), well stability was reported
to be one of the most important problems
observed during drilling operations. According to
the obtained results, it is very important to
determine the appropriate window or density of
the drilling fluid to avoid well instability problems
[4]. In this research, Adenoy's theory was

investigated in the field of choosing the density of
drilling fluid for one of the fields in the southwest
of Iran, and then the optimal values of the density
of the drilling fluid were compared with the actual
density of the fluid.

2. Methodology

After collecting and evaluating data, elastic
coefficients pore pressure, in-situ stresses and
induced stresses are calculated. Then, the density
values of the drilling fluid at different depths are
calculated and compared with the density value of
the actual drilling fluid used. The data used are
related to the Sarvak formation in one of the
southwestern fields of Iran. These data include
density and sonic logs, formation pressure and
well geometry data. In different geomechanically
models, the most important elastic coefficients
affecting rock behavior are Young's modulus and
Poisson's ratio. To estimate these two parameters,
using shear wave velocity data, compression wave
velocity and log density data are used [5]. In order
to calculate the horizontal stresses in this research,
Zobek's formula are used. To obtain formation
pressure in the studied interval from Sarvak
Formation, Eaton's relation has been used [6]: In
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order to calculate in-place stresses using Zobek's
relations, it is necessary to characterize the value
of Biot's coefficient. According to the type of
formation in the studied, which is limestone, in
this project, the value of Biot coefficient is 0.7 [7].
The formations in the basement are in equilibrium
before the drilling operation. When the drilling
operation starts, this balance in tensions is
disturbed and causes changes in these tensions.
After determining the induced stresses and based
on Adenoy theory, the density of the drilling fluid
and its equivalent pressure inside the well are
determined in such a way that the tangential and
radial stresses in the wall are equal. The basis of
Adenoy's theory is shown in figure (1). Based on
this figure, as the pressure inside the well
increases, the radial stress increases and on the
contrary, the tangential stress decreases. As the
fluid density decreases, the pressure inside the
well decreases, which, as shown in the figure,
leads to a decrease in the radial stress and an
increase in the tangential stress [2].

Effective stresses, s.g.
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Fig. 1. Stresses around the well and different fluid
density [2].

3. Results and Conclusions

According to the relationship between overburden
stress, maximum horizontal stress and minimum
horizontal stress, the stress regime of the region is
normal based on Anderson’s classification [8]. As
mentioned, to calculate the optimal density of the
drilling fluid, the tangential and radial stresses
were equal to each other. the pressure inside the
well is within the range of safe mud window
(between formation pressure and fracture
pressure).

The optimal drilling fluid density values obtained
according to the well stability criterion have a
higher value than the actual density of the drilling
fluid used in this well. Examining the data related
to the studied well shows that due to the fact that
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the actual density of the fluid is lower than the
optimal density, problems of instability of the well
have been observed at different depths.
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