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Experiments evaluating performance stability of stage tool under high-temperature and
high-pressure conditions in open hole
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Abstract: The existing downhole tool testing systems cannot simulate the tool stability under high-temperature and high-pressure mud
conditions. To solve this problem, a device for evaluating the performance stability of downhole tools under high-temperature and
high-pressure conditions was developed. The device is capable of tool performance testing at temperatures up to 200 C and pressures
up to 105 MPa, in various fluid media. By utilizing this device, experiments were designed to analyze the high-temperature and
high-pressure aging corrosion of rubber sleeve in oil-based mud (OBM) and the sealing stability of stage tool during a simulated tool
running process in OBM. The results show that the rubber sleeve expanded under high-temperature and high-pressure conditions, but
the overall expansion size was relatively small, not affecting the tool running. The rubber surface remained smooth without cracks or
bulges after the experiment. The stage tool maintained a constant pressure for 10 days with no drop. The field application in well
XXO001-H6, involving a seven-stage acidizing operation at 176 °C and 97.32 MPa, demonstrated a reliable sealing and stable
performance of the sliding sleeve. The successful implementation of this experiment approach provides a new technique for stability
testing of stage tool under high-temperature and high-pressure conditions.

Keywords: open-hole packer; stage tool; rubber sleeve; sealing performance; high-temperature ; high-pressure; aging corrosion; ex-

perimental device
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Fig.1 Schematic diagram of test device
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Table 1 High temperature and high pressure aging corrosion test scheme of rubber cylinder in oil-based mud
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Table 2 High temperature and high pressure sealing stability test scheme of downhole tools in oil-based mud
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Table 3 High temperature and high pressure aging corrosion test results of rubber cylinder in oil-based mud
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Fig.2 Comparison of rubber cylinder appearance under
free state before and after the test
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Table 4 Test results of high temperature and high
pressure sealing stability of downhole tools in oil

based mud
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Fig.3 Monitoring pressure curve
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