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Geological Risk and Uncertainty Reduction Using Geostatistical Techniques
in One of the Southwest Iranian Oil Fields by Increasing the Exploration
Drilling Density

Abstract

One of the main steps in the exploration of hydrocarbon reservoirs is the precise modeling of
petrophysical properties and preparation of a static reservoir model. The characterization of reservoir
properties plays a fundamental role in the realization of this goal and the development plans of
hydrocarbon fields. This information is used to determine the locations of new wells and their drilling
priority. Geological analysis and identification of pay zones based on traditional statistical techniques
have always been associated with a relative error, which is known as uncertainty. Uncertainty in the
estimation of petrophysical parameters was one of the main reasons of the failure in exploration and
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expected optimal operation of oil fields. Designing the layout of complementary drillings and determining
the optimal number of wells have high complexity and importance in the modeling and appropriate
production of the hydrocarbon reservoirs. The aim of this study was to reduce the risk and uncertainty of
geology by specifying the important areas in terms of reservoir properties for locating the new wells by
presenting a three-dimensional model of petrophysical characteristics in one of the southwest Iranian oil
fields. For this purpose, the kriging geostatistical estimation was used for assessing the petrophysical
parameters of this reservoir. Based on estimations, optimum drilling locations in the field were
determined through reducing the estimation variance and error. Finally, 8 new drilling wells were
proposed by analyzing the variance gradient diagram in this field, which will impact on risk and
uncertainty reduction in the geological model of this field.

Key Words: Uncertainty, Exploratory drilling, Geostatistics, Petrophysical parameters.
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