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Optimization and improvement of domestic packer in ultra-deep, high-angle and high-
break wells
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Abstract: In the Leikoupo formation of the western Sichuan Basin, the fracture pressure of ultra-deep highly deviated wells with slim
borehole can reach as high as 170~ 180 MPa. Due to factors such as high alternating loads and well trajectory, issues such as sealing
failures and slip falling into the wellbore are prone to occur during reservoir stimulation construction. Through analyzing the failure
reasons, it was clarified that insufficient seal of the rubber cylinder, insufficient strength of the cylinder body, and defects in the slip
structure are the main factors leading to slip failure. By optimizing the structure of the rubber cylinder to a MESH structure to improve
sealing reliability, improving the design of cylinder body to increase the absolute pressure-bearing capacity from 75 MPa to 125 MPa,
the stimulation requirement within a pump pressure of 120 MPa was met. Additionally, distance between the slip and the cone was
adjusted to avoid hanging up at the bell mouth position during lifting. The improved 127 mm high-temperature and high-pressure test
packer was tested in three ultra-deep highly deviated wells in the western Sichuan Basin, achieving a success rate of 100%. This
packer and its supporting tools can meet the requirements of reservoir stimulation and gas testing in ultra-deep and highly deviated wells
with high fracture pressure in sulfur-containing formations with pressure of 70 MPa or higher.

Keywords : high fracture pressure; ultra-deep highly deviated well; reservoir stimulation; domestic packer; rubber cylinder; cylinder
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Table 1 Differentiated design of breaking process and packer types based on compressibility classification
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