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Development and Application of HTHP Gas Seal Test Packer

MAO Jun, GUO Xiao, PANG Wei
(Sinopec Research Institute of Petroleum Engineering Co., Ltd, Beijing, 102206, China)

Abstract: Test packers in China have unstable mechanical performance and high failure rate during operation,
which thus fail to test ultra-deep, high-temperature, and high-pressure (HTHP) oil and gas wells. Therefore, in this
paper, a hydraulic anchor and lower slip were adopted to realize bidirectional anchoring, and a J-shaped slot structure
was employed to realize the mechanical repeatable setting, recycling, and other functions. The bypass hole was
designed to balance the upper and lower pressure difference of the packer element during unsealing, so as to protect the
element. As a result, an HTHP gas seal test packer was developed. The packer was designed with three elements, and
FKM materials were optimized to improve the performance of the element. In the experiment, the API 19TT standard
was adopted to simulate the whole process of complicated processes such as run-in-hole (RIH), shut-in pressure survey,
and flowing pressure and acid fracturing measuring during well opening, so as to realize seven pressure reversals, with
an experimental temperature of 204 °C and pressure of 105 MPa, as well as maximum absolute pressure of 140 MPa,
reaching V1-TP gas seal grade. The packer was tested in one ultra-deep well. The setting position was 7300 m, and the
one-time setting success rate was 100%. The successful development breaks the monopoly of formation test packer
technologies in other countries, reduces test costs, and provides a reference for developing high-end tools in China.
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Fig.5 Composite compression spring structure
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Table 1 Test data of spiral compression spring sample

WIGHT  EAEE R WRE R

BE/mMm HE/mm  C  HE/mm  fb/mm

WAEALS T

1 28.57 28.44 0.13
2 28.70 28.52 0.18
15
3 28.18 13.2 210 27.61 0.57
€iiiliay)
4 28.04 27.62 0.42
5 28.07 27.42 0.65
1 28.15 28.05 0.10
2 28.56 28.42 0.14
25 28.22 132 210 28.17 0.05
IS ) ' ' ' '
28.32 28.23 0.09
5 28.44 28.35 0.09
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Fig.6 Structural design of HTHP test packer rubber
element
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Table 2 Performance parameters of rubber element

materials
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Fig.7 Packer performance and index test principle
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Fig.8 HTHP packer pressure curve of V2-TP grade
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Fig.9 HTHP packer pressure curve of V1-TP grade
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Table 3 Comparison of parameters before and after field test of rubber element

A2 /mm A% /mm i /mm
Eﬁf% RN . o YN o 5. o RN .
FEM K5 A il KI5 bt il K5 ik
I 160.5 165.0 45 105.5 107.3 1.8 445 42.7 -1.8
SRlin) 160.5 162.4 1.9 105.0 106.0 1.0 70.0 67.5 -25
T 160.5 164.6 4.1 105.5 106.4 0.9 445 43.4 -1.1
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