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Improvement and application of APR testing tool under high temperature and high pressure
differential conditions

CHENG Qingsong, ZHOU Jin, HU Kaiyin, WU Zhenjiang, GAO Song

PetroChina Tarim Oilfield Company, Korla, Xinjiang 841000, China

Abstract: In the Tarim Oilfield, some problems such as carbonization-induced failure of rubber packer, gas explosion and leakage of
O-ring, and failed sealing due to high pressure differential occur in the testing, making safe and effective operations impossible in
ultra-deep, ultra-high pressure and high temperature gas wells. In order to improve the temperature and pressure resistance of downhole
testing tools, based on the practical APR testing of ultra-deep, high temperature and high pressure wells in the Tarim Oilfield during
the Thirteenth Five-Year Plan period, this paper summarizes and analyzes the problems existing in conventional APR testing tools for
high temperature and high pressure wells. By improving the temperature resistance level of sealing part materials, optimizing the sealing
combination form, and upgrading the structure of the rubber packer, the temperature and pressure differential resistance performance of
APR testing tools have been improved from 70 MPa/177 C to 105 MPa/204 °C. Laboratory high-temperature and high-pressure
evaluation experiments confirm that the key indicators such as the designed level, temperature resistance and pressure resistance of the
packer meet the design requirements. Field applications of the improved 193. 675 mm CHAMP-IV packer and 127 mm RTTS packer in
Wells DBX and MJx respectively showed that the downhole testing tools worked normally during the operations, the retrieved testing
tools were intact, and all the tests were successful. The improved APR testing tools have laid a solid foundation for high-quality
exploration and development of ultra-deep, high temperature and high pressure wells.

Keywords : ultra-deep, high temperature and high pressure well; APR testing tool; rubber packer; hydraulic anchor; material

optimization ; temperature and pressure resistance; evaluation experiment; field application
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Fig.1 Status diagram of some APR tools after testing
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Table 1 Recommended table of rubber seal materials for different working conditions in downhole

SiH TG NBR 4L T HNBR FARE FKM DY P AR Ex i
('Nitrile) (' H-Nitrile) ('Viton) FEPM ( Aflas) FFKM ( chemraz )

Fe /N LAEREE/C -40 -25 -23 38 4.4
K TARIRE/C (<24 h) 177 204 260 260 232

R TAERE/C(<54d) 150 177 204 204 232

R TAEREE/C(>5d) 120 150 163 204 232

H,S X vV 2 vV vV
pH>9 X X x Vv vV
HCI+HF x VvV vV Vv VvV
SRR (HCI>15%) x Vv Vv vV %
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Fig.2 O-ring structure before and after improvement
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Table 2 The technical parameters of 127 mm APR before and after improvement
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