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Formation damage is an operational and economical problem that
may occur during various phases of oil and gas operations. It has
been explained that fine particles lifting, migration, and subsequent
plugging of the pore necks, eventually resulted in a significant
permeability reduction. In the present work, Al;Os; and SiO, Nano
fluids are injected in a formation damage cell at various
concentrations and flow rates into three limestone cores. This
enabled to study the fines trapping capacity of Nano-materials to
migrating fines and to evaluate the effect of reservoir fluid and other
conditions on fines trapping performance. In addition, the fines
produced before and after Nano fluid injection are counted to
evaluate the effect of nanomaterials on trapping fines in-place.
Results showed that the tested Nano-materials have a high capacity
to trap limestone fines in place.
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ABSTRACT

Well productivity reduction has been commonly observed for oil and
gas wells as a result of producing the reservoir fines. This phenomenon has
been explained by the fine particles lifting, migration and subsequent pores
plugging, which finally results in decreasing permeability. This problem has
been observed in various core flood tests and field cases. Many techniques
have been applied to mitigate this problem, but some have failed, others have
low efficient performance or have caused wellbore plugged.

This research is designed to study and evaluate formation damage due
to fine migration in Limestone Formations (Abu Roash F member, Abu Roash
Formation at The Western Desert of Egypt), which has resulted in considerable
losses in well productivity. It is based on studying the fines trapping capacity
of two Nano fluids "Alumina and Silica” in limestone cores, and evaluating the
effect of reservoir fluid and other conditions on their performance.

The results showed that Alumina and Silica Nano fluids have a high
capacity to trap the reservoir fines and could formulate a good solution for fine
migration problem in Limestone Formations. Adsorption of nanoparticles onto
the fine/grains surface occurred and such adsorption increased the retention of
the fines attached on the pore surface by reducing the surface potential
between grains and fines. This had the prime role in locking the fine particles
in place, closing some pore throats, and decreasing the permeability in some
cases. Results indicated that the recommended flow rate range of Al0s and
SiO2 Nano fluids of 50 nm size injection is 25 cc/min. This flow rate helps in
keeping the fines stagnant at their original locations/sources.



