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Summary

This paper describes the role of geomechanitsesolving many formation related issues starfirggn exploration stage
through field development to abandonment. Gebiamics demonstrates how various problems enemchduring different
stages of field development: exploration drillimgsfill drilling, well completion, production andeservoir depletion are inter-

related.

Introduction

Earth stresses at depth in petroleum basins havefeund
effect on wellbore stability. Drilling problemsich as
sloughing, stuck pipe, bridging and others freqyemtcur
due to severe mechanical instabilities at the hodeetvall
where stress amplification has exceeded the shresfghe
rock.

This is because the rock surrounding the hole swgport
the stress previously supported by the materiabvesh in
the drilling process. Drilling problems associatéth lost
circulation on the other hand often occur due tusite
failure leading to formation breakdown or due to
intersection of the wellbore with natural fractuteat are
inherently prone to high fracture permeability.

In order to design a drilling and completigmogram
that eliminates or minimizes these mechanical
instabilities in the borehole, it is essential t@larstand the
interaction between the stress field, pore pressuegural
fractures, rock strength, mud weight, and borehole
trajectory. In some cases wellbore performance loan
maximized by selecting an optimal trajectory thioube
reservoir that can be drilled near balanced or mnde
balanced to minimize the formation damaging effeafts
mud infiltration, while other trajectories may ré@umore
aggressive drilling parameters.

During reservoir production, solids production (g.g
wellbore sanding) can be successfully controlled by
choosing optimal levels of reservoir depletion, lhaie
drawdown, or optimally oriented perforations. Inl al
situations an accurate geomechanical model (i.ell-w
constrained in situ stress orientations and madegtupore
pressures, effective rock strengths, and other riahte
properties) of the reservoir or field is essentfal
determining the appropriate mud window, well tr&jey,

or potential for solids production during depletiohhis
will control compressive failure leading to the dpment
of wellbore breakouts and, at the same time, miteve
catastrophic tensile failure leading to formatiordkdown
or fluid losses through natural fractures.

This presentation will introduce and providan
overview of the basics of geomechanics whican
demonstrate with few case studies the powdr o
geomechanical modeling during prospect germrati
exploration drilling, and field development.
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Figl. Overview of how geomechanical model can ast a
foundation for field development from exploratiofraugh
development to field abandonment.
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