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Swell Packers and Expandable Tubulars in Petroleum Drilling — Finite
Element Simulation
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In solid expandable tubular (SET) technology, a conical mandrel is forced through a
petroleum tubular to expand it to the desired diameter. SET applications in oil and gas wells, such
as water shutoff and zonal isolation, employ swelling elastomers as a sealing material. These are
innovative polymers with the unique capability of swelling when in contact with fluids like water,
oil, or acid. During tubular expansion against rock formation, compression of the swelling
elastomer elements against the formation provides the required sealing. This compression can be
achieved through expansion of the inner tubular, by swelling of the elastomer element against the
formation, or through a combination of the two. Before deployment of SET-based swell packers, it
is important to assess their possible behavior under a given set of field conditions.

The current paper is part of the research work on expandable tubulars and swellable
elastomers conducted at Sultan Qaboos University, Muscat, Oman. Results presented here are based
on numerical simulation used to investigate the effect of various field conditions on the sealing or
contact pressure generated between the elastomer element and the rock formation. These parameters
include elastomer seal material, SET expansion ratio, elastomer compression ratio, formation type,
seal length, seal thickness, and SET boundary conditions. No work of this nature is generally
available in published literature, based on actual material behavior of expandable tubulars and
swelling elastomers used in the petroleum development industry. Results of this work can be used
by field engineers, application developers, and researchers for proper selection and design
improvement of SET and swelling elastomer applications.
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