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Optimized design of test string for gas testing in ultra-high-pressure sour gas wells
MOU Xingjie, MOU Xiaoqing
Downhole Operation Company, Xinan Otlfield Service Corporation, SINOPEC, Deyang, Sichuan 618000, China

Abstract ; Ultra-high-pressure sour gas reservoirs in northeastern Sichuan basin are characterized by deep burial, high temperature and
pressure, and the presence of acidic gases. Well testing and fracturing operations in such environments require enhanced downhole tool
performance and optimized operational plans to meet well testing demands. Based on testing requirements and reservoir geological
conditions, five types of test valves and five types of test packers were selected according to their temperature and pressure resistance.
The core string structure was designed by selecting tubing with optimal tensile, burst, and collapse safety factors, and tubing
combinations were optimized through string mechanics analysis. This resulted in a complete string design methodology for gas testing in
ultra-high-pressure sour gas wells. Field application in well YB702 under pressures ranging from 103 MPa to 107 MPa demonstrated
that the string operated safely and reliably during the entire operation, delivering industrial gas flows during production testing. This
technology has proven to be effective in well testing within Maokou formation in northeastern Sichuan basin and shows promising
potential for broader application.

Keywords : ultra-high pressure; sour gas reservoir; gas testing; test valve; string optimization; string mechanics analysis; safety factor
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Table 1 Optimal selection of test valves
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Table 2 Optimal selection of packers
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Table 3 Strength parameters of thick-walled oil pipes

R W i BEJE fRfESME ONAR TR PR BUAE HURGRE RN bdn BdfEbRgn moRbgn
/mm /mm /mm /mm  /(kg'm™')  /MPa /MPa /kN  fJE/N-m #IFE/N-m HIFE/N-m
88.9  110SS  BGT3  12.09 108 64.72 23.07 178.3  180.5 2213 9 540 10 600 11 660
88.9  110SS  BGT3  11.40 108 66. 10 21.88 169.5  170.3 2106 9 030 10 030 11 030
88.9  110SS  BGT3  10.92 108 67.06 21.28 163.5  163.1 2 029 8 750 9720 10 690
88.9  110SS  BGT3  10.49 108 67.92 20. 39 157.9  156.6 1 960 8 500 9 440 10 380
88.9  110SS  BGT3 9.52 108 69. 86 18.90 145.2  142.2 1 801 7930 8 810 9 690
73.02 110SS  BGT3 7.82 88.9  57.38 12. 80 145.2  142.2 1215 4 740 5270 5 800
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Fig.2 Triaxial safety factor of different tubing combinations
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Table 4 Tensile strength check table of the testing string in well YB702

Rt Wi g R gRK Rk Do)
G o CiifE S
/mm /mm /mm /(kg'm ) JE/m H/m

/MPa

88.9 110SS 12.09 64.72  23.07 1800 1800 178.3
88.9 110SS 9.52 69.86  18.90 4600 6400 145.2
73 110SS  7.82 57.36  12.80 600 7000 145.2

b BiE B ER Flax  WINER  BUOMEYR
W WRE bihiE @R )y RFRP(R 2F78(4£
/kN  /MPa &FHH  /kN /kN R  Hizs TH)
2213 180.5 1.66 1334.23 878.77 2.77 10. 10
1801 142.2 1.94  927.28 949. 00 2.18 2.31
1215 142.2 93.01 75.26  1139.70 2.18 2.15

Ko, WERE =8N T, Pa; o, 4 HE Rl 18] B
1, Pa; o, HEAERERNL T, Pas o, H B FEAR [0] B
J1,Pay o, HAEFEVFHINL T, Pa,

JE Tk R R DK A B IR R HEW

A SR RS2 R, oA H B4 A T A O
THRBEE RGN, ORMEHRERK, & EE
38 MPa; @& N 7E 2.3 g/em’ Je 2 &1 F 4T &
30 MPa AL 334 A 1.5 o/em® e KA T
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Fig.3 Triaxial safety factor check of the testing

string in well YB702
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