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Introduction

Pore pressure is the pressure caused by the fluid inside
the porous space of the rock. When the pore pressure
is higher than the hydrostatic pressure, high pressures
occur in the formation. The amount of pore pressure
is influenced by various factors, such as the porosity
of the formation, the type of fluid inside the porous
network of the formation, the permeability of the
formation and the density of the sedimentary layers of
the formation. The existence of areas with high and
abnormal pore pressure has been reported in many
oil fields in the world, including the North Sea, the
Gulf of Mexico, West Africa, the Caspian Sea, and
the southwestern oil fields of Iran [ 1, 2]. Pore pressure
data has various applications. This information can be
used in various fields such as field development and
well planning [3]. The first studies in the field of pore
pressure prediction were carried out by Hutman and
Johnson in 1965. These studies were based on the
measured properties of shale in the sonic log and the
pore pressure was calculated based on the deviation
of the measured values from the normal trend line
of the sonic log. In 1966, Hamm used the equivalent
depth method to determine pore pressure. This
method is based on the assumption that formations
with the same velocity have the same effective stress.
Pennebaker predicted pore pressure by examining
seismic velocities. In 1972, Eaton determined the
effective stress from the ratio between the measured
well log parameter and the normal value of that
parameter. Then, they estimated the pore pressure
based on Terzaghi's principle of the difference between
overburden pressure and effective stress. Gardner et al
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presented a relationship between overburden pressure,
hydrostatic pressure and formation pressure. In the
previous methods, insufficient consolidation of the
target formation was considered as the main cause of
high pressure. Bowers's research in 1995, in addition
to insufficient consolidation, also considered fluid
expansion as the cause of high pressure. I Atashbari
et al estimated pore pressure from the relationship
between compressibility of rock and fluid.

Materials and Methods

In this study, information and data from one of the
southwestern gas fields of Iran have been used. This
field is located in shallow waters (about 70 meters) in
the Persian Gulf region. In order to estimate the pore
pressure, information was provided from the studied
gas field, which includes resistivity log, sonic log,
density log, 3D seismic velocity data, 3D seismic
density data and MDT Pressure data. First, using
the data of the density log, the overburden pressure
gradient was calculated. Then, using the data of the
pressures measured at the well site (MDT) and the
overburden pressure data, the required coefficients
to estimate the pore pressure were determined. In the
next step, the trend line of normal changes of each of
the resistivity and sonic logs was determined. Finally,
using resistivity and sonic logs data, pore pressure was
calculated using the set of relationships provided by
Eaton in 1975 and Bowers in 1995 at different depths.
Then, using 3D seismic velocities and using Petrel
software, pore pressures were calculated and modeled
using Eaton and Bowers relationships [4-6]. In the
last step, a comparison was made between the results



obtained from the data and different methods in order
to evaluate them with the pressure data measured at
the well site and the error rate of each method was
determined.

Results and Discussion

Comparing the results of pore pressure estimated using
different pore pressure estimation methods with MDT
measured pore pressures at the well site according to
Figure 1 shows that Eaton’s velocity method with an
average error of 9.7% has a good match with the MDT
measured data. It gives the most appropriate spatial
expansion of pressure at all depths. The error of the
rest of the well logging methods is also given in Figure
| in order to compare different methods. Although
Bowers’ method has a lower percentage of error than
Eaton’s method, it shows problems at shallow depths,
which indicates the high sensitivity of this method to
the measured data of MDT pressure at the well site.
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In other words, at shallow depths without pressure
measurement, the pore pressure estimated by this
method has a significant error. To confirm the model
and the estimated values using seismic velocities,
the well pressure logs were upscaled, and then were
compared with the values obtained through different
methods. A relatively average agreement (55%) with
Eaton’s method and a good agreement (78%) with
Bowers method were observed. Comparing the results
of the estimated pressure with the seismic velocities
shows the strong dependence of the Bowers method
on the measured MDT pressures at the well site. In
other words, at depths where the pressure has not been
measured, it provides an estimate with a significant
error, but Eaton’s method provides a relatively suitable
answer for all depths (Figure 2). Therefore, Eaton’s
method using velocity is suggested as the most suitable
method for estimating pore pressure.
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Fig. 1 The average error rate of each well log-based method.
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Fig. 2 Comparison of estimated pressures with seismic data.

Conclusions

In this study, pore pressure was estimated using well
logs and seismic data. For this Purpose, we used Bow-
ers and Eaton's methods, which are based on the use of
resistivity, sonic and velocity logs data. According to
the results, the Bowers velocity and the Eaton velocity
method have a lower average error value among the
well logging methods compared to the MDT measured

pressures. In the following, it was observed that Ea-
ton's velocity method obtained from seismic data pro-
vides a suitable answer for all depths. However, Bow-
ers' method, due to its high sensitivity to the existence
of measured pressure data at the well site and the lack
of this information at shallow depths, provide suitable
answer only on the reservoir areas where the measured
pressure data were available. Among the methods
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studied in this research, the Eaton velocity method ob-
tained from seismic data provides the best estimate of
the pore pressure of this gas field and is recommended
for use in other similar fields.
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