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Effects of Casing Program Change and Liner Tieback on Well Control
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Abstract: In the casing program design for deep wells, whether liner should be tied back is not clear
when drilling continues after cementation. A computing model was established to calculate the wellbore an-
nulus pressure when gas invasion occurs in high pressure gas reservoirs,and the impact of casing size on the
annulus two-phase flow. From the point of well control,the bottom hole pressure,mud volume increment,
and time needed to detect drilling fluid increment, peak of casing pressure and time to reach the peak pres-
sure were analyzed during gas kick and well killing process. The results showed that:as the liner hanger
depth decreased the dramatic change stage of bottom hole pressure and mud volume increment advanced
first and then delayed;the discovery time of gas kick after liner was tied back to the wellhead was shorter
than when the liner was not tied back;the casing pressure peak was higher when the liner was tied back to
wellhead than when the liner was not tied back;but the change in peak casing pressure arrival time was not
obvious. Therefore, tie-back liner was conducive to the early detection of gas kick under the condition of
safe killing.

Key words: casing program;liner tieback;gas and liquid flow in annulus;well control;well killing
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Fig. 1 Geometric shape of annulus flow
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Fig. 2 Flow diagram of computer simulation
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Fig. 3 Casing program of Well QX-1
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Fig. 4 Ratio of bottom pressure after gas Kkick to initial bot-

tom pressure vs. time

MIEL 4 AT LA Hy IR T 22 AR E 2 T 3 A B
B S AR AL B Be R ZUAZ AL B B 22 1 A 1k 2 P i
Br. 8Ll BOF R S22 4 e/ B Ak T3
T KSR B B UM G R B IR T 1, i B B K B U
{149 5 T 5 B 202 A 7 BEH B T g b 3k e 8 3 1]
IR 20 R T SR B I8 I 1B I TR R K L
Qb T I S B B i B B R S B v U o AR AR



%A1 B 6

FNEAR S, G M R AR R E O 43 SR AE 09 vl AT

N

YR Tt TR AT 4 ) 5 1 Ak 2 P B B i T 1 A2 PR AR
AN UL R s ) B A TP IR 2, S Ak T i 2
M B B T HER 22 24t 19 g

B 4 38 BT LA R A TR/ R T
TRl ZUE AL Y B e S RS SIS . A MR R I O,
F IR TR I FEARR 12 D0 i =5 B 1] 334 o B AT ) S5t O
H AR b F) T B[R] A o o A D DR R A TR D
NG SRR RS AE /0N S T G I by IS 0 8 T 22 TR 119
R E AT, BT LR A T B TR B T I fAf
RO/ B 195 L 1 A e R s L I 3 R A 4 TR 1) 4k
S/ N BE— 2 AR 0N L S EUR B EE B OK
U6 FH I T 22 A8 /0N, A i 2 AR 48 A O 32 25 o A
2T D2 B R I SE A2 /N T e 9 e T i ) 1
B, X UL R A W B 05 R I IE 245008
A7 0 s T HE 4, A7 ) T I3 A A B

2.2 AEHASHEMTHEHKIEE

i I P R A R TR R R MU I B A5 e 4%
2 913.96,2 013. 96,1 013. 96 F1 0 m & 4 NEHIR
JEREAT AL 50 W0 46 2% AR R B O R A AR [
P 221 BBl Y00 o 22 T Bl T 9RO 5 R S B R R
LU R S 1] 119 22 Al i 2 CIL I 5O 0 NI S Al DL
SR KA J5 FE AR I S e B BE I ke T B BE L i 21
FHmBrBL .

09r

08F

-~

—— 29139 m
— $EiF201396m
—— FEFFEI 01396 m
—— FEFOm

F-

=1
= n

BRI L B B
E =

- =025

=2
[

=

0 10 - 3':: S.t: 10 :':{] 60
it iE]/min

Bs5s SERHAREESHTLERZEEREHEL

Fig. 5 Drilling fluid increment to total volume of annulus

vs. time after gas kick
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Fig. 7 Kick detection time under different kick volume
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Fig. 9 Casing pressure changes with time during well

killing at different kick volume
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Fig. 10  Casing pressure peak changes with liner

hanging depth during well Killing
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