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Optimizing exploratory well placement in one of the
south oil field reservoirs using Particle Swarm
Optimization (PSO) algorithm
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Abstract

In engineering literature, the optimization process is considered as maximizing or minimizing a defined objective
function using a structured algorithm under predefined limitations. In petroleum upstream industry the objective function
is defined in both exploration and exploitation stages, separately. At exploration stage this function is affected by
exploratory indicators and their inter- relationships. While at exploitation and production stage, this function is formed
by introducing factors affecting the cumulative production of active wells. In practice this optimization problem needs to
consider several effective factors such as geology, petrophysical and economic details simultaneously. Due to the
uncertainty associated with most of these factors including geological settings, reservoir characteristics, economical and
time limitations, the application of numerical optimization methods including gradient and none gradient- based
algorithms are inevitable. In this paper, the exploratory objective function was defined as the multiplication of the YD
reservoir Porosity, Estimation variance and Permeability (PEPr) in one of the south oil field reservoirs. The Particle
Swarm Optimization (PSO) algorithm was then applied on the defined objective function throughout the defined search
space which was specified by the extent of YD Kriging estimations. The optimum well placements given by PSO
algorithm for the first three priorities were cross validated through analyzing their PEPr function values. The results show
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that for the first optimum well the objective function is V).Y422 which is among the maximum values of the objective
function in the studied area.
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