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Abstract

Drilling fluid selection seems to be a usual and ordinary section of a drilling job.
However, this part of an operation is very critical and precise. The selected drilling mud
must have several features to optimize a drilling operation such as:

e Transferring appropriate hydraulic pressure to the wellbore (controlling
formation pressure);

e Minimizing formation damage;

e Cool, lubricate, and support the bit and drilling assembly;

e Remove cuttings from well and suspend and release cuttings;
e Facilitate cementing and completion;

e Minimize impact on the environment, etc.

All of these properties are obtained by formation features. Thus, different experimental
tests are conducted on drilling fluids to reach the mud adequate traits. One of the
properties which are hard to estimate is how much the drilling fluid cause formation
damage?

Therefore, in this research, an apparatus has been designed to evaluate formation
damage. This instrument has two parallel cylinders that had been filled with the sand
pack by particular porosity and permeability. The interior cylinder is a model of a well
and the external one is a model of the reservoir. The drilling mud is pumped to the
modeled well and permeability changing is calculated. Hence, formation damage can be
evaluated by this plan. Also, this apparatus can be used for injection process modeling in
production and EOR operations for different fluids.

Moreover, various drilling fluids, their additives and their effects on the formation
damage are introduced in this project.

Furthermore, in the last chapter (Appendix), for better investigation of modeling of
drilling fluid flow in the reservoir porous media and its interaction with reservoir
rock/fluids have been described. In addition, drilling mud effects on the fine migration
phenomenon are presented in this section.
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