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Solid expandable tubular technology: Full-scale testing and analysis

Economically feasible extraction of oil and gas is becoming more and more challenging, especially from old and difficult
reservoirs. Some major hurdles are, reducing cost and increasing efficiency of well completion operations; isolation of
water-producing and other undesirable zones; successful production from mature reservoirs; reworking of abandoned wells;
etc. In the last couple of decades, Solid Expandable Tubular (SET) technology has been able to overcome some of these obstacles.
SET applications involve in-situ expansion of a tubular by propagating a conical mandrel through it, achieved by hydraulic
push or mechanical pull. Integrity of well structure is directly dependent on factors such as burst and collapse strength of
the tubular after expansion. In collaboration with the national petroleum development industry, a full-scale expansion test
rig has been designed, fabricated and commissioned at Sultan Qaboos University. Real-time experimental data are recorded
during expansion of actual petroleum tubulars under various field conditions. Mechanical testing and microscopic analysis
is also carried out for pre- and post-expansion material characterization. Some of the studies carried out with the help of
this facility are design, fabrication and commissioning of SET test rig, experimental and numerical simulation of in-situ tube
expansion, effect of cold work on mechanical properties of expandable tubulars, optimum mandrel configuration for efficient
down-hole tube expansion, estimation of burst and collapse strengths of expandable tubulars, experimental and finite-element
comparison of advanced high-strength steels as tubular materials, analytical model for stick-slip phenomenon in solid tubular
expansion, use of solid expandable tubulars in cased and open holes-comparison between aluminum and steel, solid tubular
expansion in horizontal wells, etc.
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