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Abstract . Based on the wellbore multiphase flow theory and the calculation method for wellbore trajectories, a
dynamic well killing mathematical model for complex well structures was established, and the finite difference
method was used to solve it. The wellbore pressures during the well killing process were simulated and studied,

and the influences of initial gas influxes, kill fluid displacements and densities, and horizontal well lengths on

*

WimBE . 2024-03-06; fEITHEI: 2024-07-15
BEETH.: EXRAKREHARS (52174006) ;101448 H SHF A0 H (S0497;2022YFGO119)
fEE/N: I K(1999—) , 5 il +4: (E-mail ; 2653668723@ qq.com) ;
ERA1987—) , B, 282, 1+ GEIRAER . E-mail; maoliangjie@ qq.com).
SRS MR, BRA, Bk, BHE L TIE SRS N E 2851 s et B b i - R e[ J].
BB 2025, 46(2) ¢ 254-270.
254



552 BlE &4 SET I 2R B A B2 A A F sl A R A vh B IR D 5 255

the wellbore pressures were studied. The research results show that, for high inclination and horizontal wells,
the casing pressures will become larger and the casing time will increase significantly in the process of killing
well. The larger the initial gas inflow is, the higher the casing pressures and riser pressures will be, to balance
the wellbore pressures. The higher the killing capacity is, the lower the casing pressure and the higher the riser
pressure will be. The higher the kill fluid density is, the lower the casing pressures and riser pressures will be.
The longer the horizontal section length is, the greater the casing pressures and the longer the kill time will be.

The work has guiding significance to ensure the well killing operation of complex structure wells.

Key words; complex structure well; dynamic killing well; well trajectory; wellbore pressure
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Table 1  Basic parameters
parameter value unit
the straight well depth 7 606 m
the depth of the highly inclined well 7771 m
the vertical depth of the highly inclined well 7 606 m
the depth of the horizontal well 8 036 m
the vertical depth of the horizontal well 7 606 m
kick-off point 6 825 m
build-up rate 0.32 (°)/(30 m)
horizontal section 265 m
gas kick velocity 0.014 m/s
drilling fluid density 1.7 o/cm®
drilling fluid displacement 25 L/s
well killing fluid density 1.766 o/cm®
kill fluid displacement 25 L/s
geothermal gradient 0.026 C/m
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Fig. 8 Casing pressures and riser pressures in the process of killing well with the engineer method for different gas cut volumes
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Fig. 9 Casing pressures and riser pressures in the process of killing well with driller’ s method for different gas cut volumes
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Fig. 10 Casing pressures and riser pressures in the process of killing well with the engineer method at different kill rates
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Fig. 11 Casing pressures and riser pressures in the process of killing well with driller” s method at different kill rates
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Fig. 12 Casing pressures and riser pressures in the process of killing with the engineer method at different kill fluid densities
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3.2.4 KFFBEKEHEEAG A

14 F1EL 15 AARFZKEIEBEE TRRIE SR E] B R Fe v 2278 He 07 Fn Sz 48 e 7 i 26, el 1] 14 il
15 AL, 7K B BB 248 TR 78R, R T B TR 33 2 PR R - KT B BE R , T b SR AR 1 AR Ak
Z UM AOCH S, KSR b m I 0 R B8 R TR B PR IR e , B4 R 42 1
Tt , HACF B K B8 0K, B8 K7 5 Fe 0 s TR R 30RO 38 T b 1o 4 AU R 8k, 7
7K B KRB AT R ARV BT, 3037 A 37 s e 10 g W, DA 7 3 8 1) HE 06 R T PR i s 2
.

4 3N A

FRATTHRIEAR S ST (R Bh A R AR | Xof S8 15 A b e e 0y 5 345 T R AT R AR 4BL % 13 ¢ 53 S 3R
MEE I AMg 1 0.5 m®, i 2 30.0 m®/h, 13 = 55 &I 585 RIS RN 6.5 MPa, £ %K 4 MPa . KCH G R
TR, HER BRI IL S m®  JEPRAE R I 4 m® i 1| m® K H 10 @ 28 BhEAT TRRIRVE FEH , HIL Al
FEANER 2 PR WG & SR A 16 PR & 17 BB Es Bt L, I HaT DL ) B EE R 5 3
SEBRECRAA L, WA BE i, NGR4T, i1 A B B IR AR — 2 1 B 45 .

F2 GRS IR B

Table 2 Basic information of an overflow well in Qaidam Basin

parameter value unit
the straight well depth 4933 m
gas velocity kick 0.008 3 m®/s
drilling fluid density 2.39 o/cm’
drilling fluid displacement 27 /s
well killing fluid density 2.42 o/cm’
kill fluid displacement 30 L/s
geothermal gradient 0.026 C/m
1000 -
=]
<
<
3000
5000 . . . . )
0 10 20 30
n, /%

B 16  Pihh &R

Fig. 16 The initial gas content distribution
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