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Abstract

With the development of gas reservoirs in Longwangmiao Formation, the risk of water invasion
becomes more and more obvious. Active drainage is adopted in some well areas. Due to the high
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water production of the drainage well and the erosion of the wellhead equipment, the wall thick-
ness is reduced; Moreover, the fluid flow pattern is complicated, and the wellhead device is sub-
jected to complex load. In order to ensure the safe operation of the wellhead device of the drai-
nage well, FLUENT flow field analysis software and ABAQUS finite element software were used to
carry out research, so as to find the fatigue failure law of the wellhead device of the drainage well
under different water production conditions. In the flow field analysis software FLUENT, the three-
dimensional model of the wellhead inner flow passage was established, boundary conditions were
set, and the flow velocity and pressure change law of the inner flow passage and the force change
law of the fluid on the wall were found out. According to the flow field analysis results, the well-
head device model, boundary conditions and working load were established in FLUENT flow field
analysis software to reveal the wellhead stress and strain under different water yields. The rela-
tionship between stress-strain and fatigue life was solved. The results show that the maximum
stress and strain of the drainage well change linearly with the water production. When the daily
flow is 800 cubic meters, the maximum stress of the wellhead is less than the yield strength of the
material, and the wellhead device meets the safety requirements.
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Figure 1. Analysis process
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Figure 2. Flow field analysis model of MXX210
B 2. MXX210 g4 Hris s

3.2.2. IRBEERSITERRE
KRR = AR 547 5 DPM (discrete phase model) 2 SUMRS Y, b - 1135 B Py i il HE4T = 240
WBAE T, BHIE 3. B DL R R AR S5

3.23. iR FH
DL S B e . A N NI A, DA B S O IR R . ARSKR IR, R
SRAPARIR BN, AR AE BETH ()95 [E) 33 A 0,

3.2.4. WERMB

AR A BROCARNE, THE X A, FFEERA I IR EA AT A, BT AL
AL BSOS, XA S A N AR R R MR AREOT R, SRAR DT FE L T LAAS B P B R A A
MALHIME; SIMPLE TRIMEIE, FIRIMEE & E— A RIS H, SRR UL A3 5 FE T LA
BERESH A, RIGEESEIETRE, RFELFENE 3.
3.25. MIADhER

FIH FLUENT S35 43 T8 6 ¢ D125 B Y SE AT IR R SRR 7T, FE 01 84, 17 IR X delo B 5 ok
R, NP 4 oo BEJELYRHERE P K G I I AR R PO RIS R, Wl 5 FioR.

DOI: 10.12677/jogt.2023.454047 385 Fl RS R


https://doi.org/10.12677/jogt.2023.454047

WL I 2RAT, I =R WA 2R, e K A

|
A

A t=t+At

|
\4

D) -5 Eh B e BOT RS I R BN 4G 2) R =B B e O 2 3) R
IR IMEIETTRE ;4> BIEIE 53 ; 5) SR B A1 HAh 8 B 5

y

AR5 A = AR AR T =AY sl R MARRUR S

Y

THRR Tk

\Z
FREZIN ZITH AR, A R R KR E

v

R IB T L5 7 I 1]

Y

v
[ wn ]

Figure 3. Flow field analysis and calculation process
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Figure 4. Maximum thickness thinning position of wellhead wall
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Figure 5. Relationship between maximum thickness thinning of wellhead and water production
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Figure 6. Water yield of 800 m/patio opening stress distribution
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Figure 7. Water yield of 800 m/patio mouth deformation distribution production
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Figure 8. Wellhead # 1 valve stress distribution
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Figure 9. Relationship between maximum comprehensive stress and water yield

9. BAGANNSHKEXR

2045
2041 2041

2040 204
2037 2036

) 2
2035 5034 2039 035
2035 530 2033 00 : ;
; 2030 2031 / A - 2031
| 2029 2034 2035 ' "

2032 X

2030 ! v ,
2033 2031 40 TN 2026 2031 5030
2029 G20 204
2025 :
2025 1
2020 2024 2023
2015
2010
200 300 400 500 600 700 800 200 300 400 500 600 700 800
— PERBER ) 15 PR () 1311
—— PERKER () 8 5IW — EAEES () 8 S
PR ) R — EAEES () TR

Figure 10. Life curves of 1# and 8# throttle valves and pressure changes
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