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(CNPC Greatwall Drilling Company)

Abstract: In a gas field in Central Asia, which is in the mid-late stage of production, some active wells have
demonstrated complexities such as water production from gas layers and liquid accumulation in wellbore. High H2S
content (4.5 vol. %) , high CO, content (6 vol. %) and high Cl- mass concentration (52,000 mg/L) of reservoirs,
as well as high wellhead shut—in pressure (24 MPa) , bring significant challenges to the velocity string technology,
such as string corrosion, H,S leakage, difficulty in wellhead modification, and high well control risks. To address
these challenges, laboratory corrosion and stress corrosion tests were conducted to select the optimal material of
velocity string. The velocity string size was defined by friction pressure drop calculations and system nodal analy-

sis, and the landing depth was determined through liquid—carrying capacity simulation. The slip locking mecha-
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nism of the hanger and the sealing sleeve structure of the hold-=down flange were improved, a hinged ring—cutting
tool was selected, and a self=balancing plug was designed. A wellhead modification scheme involving no hot work
throughout the entire process was developed, and a wellhead pressure diversion method was adopted to reduce the
wellhead pressure. The results show that the TS-80CRT (2205) duplex stainless steel coiled tubing (CT) selected
for the velocity string indicates a corrosion rate reducing from 2. 191 mm/a to 0. 022 mm/a, and with no crack
observed at 720 h during stress corrosion test. The velocity string size and landing depth are determined to be @
44.45 mm and 3,150 m, respectively. Through improvements, the slip avoids axial misalignment, and the rubber
packer achieves uniform force distribution and reliable sealing; moreover, the sealing sleeve installation time
reduces from 5.5 hours to 1.5 hours, the wellhead cutting of the 28 HRC high—hardness velocity string is com-
pleted in 5 minutes, and the plug opening pressure at the surface drops from above 33 MPa to 13 MPa. The well-
head modification is accomplished without any hot work, ensuring well control safety. Application in three wells

achieved a 100% success rate in one—time operation, with significant efficacy in subsequent production increase

and stabilization. This technology provides a reference for velocity string operations in similar wells.

Keywords: velocity string; drainage gas recovery ; high—sulfur; tubing corrosion ; wellhead modification ; hanger
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Table 1  Chemical composition of CTs of different materials
5 Mg gy (5t 5350 /%

J#-=

C Mn P S Si Cr Ni Mo
TS-80 <0.16 <1.2 <0.020 <0.005 <0.5 — — —
TS-80 CRT(2001) <0.03 4.00~6.00 <0.030 <0.003 <1.0 19.5~21.5 1.00~3.00 —
TS-80 CRT(2205) <0.03 <2.0 <0.030 <0.003 <1.0 22.0~23.0 4.50~6.50 <3.0
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Table 2 Results of corrosion test on CTs of different materials

[ MR/ C MRSl REE A em® BB/ (geem™) RIS R/ WIGE MR/ EIEZE/ (mm-a™)  ARPEN
TS-80 90 168 12.1210 7.98 7.184 3 6.777 8 2.191 R
TS-80CRT(2001) 90 168 12.154 7 7.98 7.1672 7.1554 0.063 AR RSk

TS-80CRT(2205) 90 168 12.216 1 7.98 7.156 9 7.152 8 0.022 Je Rl

%3 TS-80CRT(2205)##\ T Rz J1 & fhik It 45 R
Table 3 Results of stress corrosion test on TS=80CRT(2205) under simulated conditions
R S A
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(mg-17") (mg-L7") Jo vk B (mg-L™") MPa MPa C pH MPa
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