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Design method of slurry column structure of managed pressure
cementing at offshore gas wells with narrow pressure window
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Abstract: Aiming at the technical problem of poor cementing quality of offshore gas wells with narrow pressure
window, the goal of safe and efficient cementing is achieved through the application of light drilling fluid to optimize the
slurry column structure and the application of annular backpressure. Three key technical requirements are considered in
this paper: the annular backpressure value during the pump stopping process should not exceed 5MPa, the turbulent
contact time of the flushing fluid should be greater than 10 minutes, and the wellbore should be self-stable after
cementing ending. Then the optimized slurry column structure and the calculated wellbore equivalent cycle density
(ECD) with managed pressure cementing (MPC) technology were conducted by which a design method of cementing
slurry column structure of MPC for offshore gas wells with narrow pressure window was formed. Taking a
high-temperature and high-pressure well in Ledong 10-1 Gas Field as an example, the cementing slurry column
structure was optimized, and the wellbore ECD and turbulent contact time was simulated during the entire MPC
process. The results indicate that: the requirements of turbulent contact time greater than 10 minutes and leakproof

pressure stability can be achieved under the following three conditions: the volume of light drilling fluid is 14~50m®and
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the density is 1.822~2.142g/cm’, the volume of the pad fluid is greater than 13m*and the density is 2.36~2.45g/cm’

and the density of cement slurry is 2.4~2.51g/cm®. The goal of improving the efficiency of cementing displacement and

safety construction is feasible with this method.

Key words: offshore oil and gas wells; narrow pressure window; managed pressure cementing (MPC); slurry column

structure; back pressure compensation; turbulent contact time
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Fig.1 The slurry column structure in the wellbore when

the pump is stopped and the cementing plug is pressed
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Fig.2 Flow chart of slurry column structure design in the

stage of the pump stopping and cementing plug pressing
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Fig.3 Flow chart of flushing fluid turbulent displacement

slurry column structure design
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end of injection
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Fig.5 Flow chart of final design of slurry column structure

L&

IRAR 10-1-XX I i B it 3 A {5 B R 2~4 FF
ARG H P AP EEKRRIRER S T LEEE R
200 mo
3.2 RENIFWI S B4

MEAE (6) T 5315 21 45 52 1 i 28 i B i 2 46l
WY B LA 11~50 m® 2z Ja) 5 AR 4 (9) 20353 nh
VEWRAE 5 25 P 250 3 A R iR/ O 1.32 m®/min,
1% HE R AR S (12) 3T 45 21 b vk i 0 g
F18 25 THURE I B 14 8 Al 80P 4 3 PR 7 14~50 m?
Z ] AR (15) A H 5045 2 B 45 0K A A 4R 8 JF
VB FH S TR A 6~50 m* 2Z 0] o 34N By B Al T
5 YO TR B i A A A BT 7 B

AR A5 18] 3 158 T 7 W V8RS Bl e Y ) 25 TR B
BERY b R B SV LR 13~17 m®, % B 3 [l Bl 42
W A2 a1 8 i 7

FEWE AL bk 3P AL By e TR RS A F T A AR
(17) BB I = R 14~50 m* Z 8], B4l

MEHE/ (g em?)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6

— BRI
— ALKy
— WRIE T

1500

T | &

2000

VR /m

2500

3000

R

3500

4000

= ||

4500

B6 FHEI1-1-XXH=ZEANEHE
Fig.6 Three—pressure longitudinal profile of
Well Ledong 10-1-XX

% R 0 L e ] = 8 A an 1 9 B o

R P81 5 d5e 2 B i 1 B 5 W i 0 T o 20~34
m’, [ BV R 5 K e 0K R B R B O R R
i 10 iR o

T B BT DL KSR A R R
H bR, 18 B 2B T 09 52 B 1 WO & o 50 m®, %
H2.142 g/cm’,

HR AR 11 8. 10 Ay i Vo VL I 25 W 7K U8 3% IR A 4
P BT 45 R A5 3 ph Ve W] 2 17 m®, R VR R
2.35 g/cm®, BB B W 1 34 m®, % O 2.45 g/cm’,
KIS R 2.51 g/em’s

H BT 0 5 2SR AE S5 AR B3R 5 R .
3.3 FEIEM A #IF A ECD &

TE VL R A O & S R e AR b it

£2 10-1-XXHHEEH
Table 2 Casing program of Well 10-1-XX
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2 EAREEI] 4445 339.725 12.19 3641.00 0.00 3636.00 0.00
3 EAREE?2 311.15 244 .475 11.99 4991.00 0.00 4986.00 0.00
4 EmEY 212.725 177.8 12.65 5201.00 4786.00 5196.00 4780.00
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Table 3 Cementing fluid performance parameters of

Well 10-1-XX
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I 2.4 FEUAE 171.00 8.50

=54 2.4 =g E2N 175.00 6.75
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Table 4 Initial annular slurry column structure of
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Table 5 The final annular slurry column structure of

Well 10-1-XX
TR £ FR AR B/ (geem™) Al /m’
BA I 2.142 50
Tk 2.35 17

P 5 T 2.45 34
I 2.51 2.45
=54 2.51 2.65

10-1-XX 30 28 JAE S5 0, X 4 1 [ I 4 o 72 O O
ECD # 47 7 AT, 25 SR an 18 11 s o
TREASE R AR ARl 2 F B B B A W
55 B RHRAT G5 0 45 2 T I JE B B 4k 15 IS 1E
96 MPa, ¥ & i [l & 0.69~1.43 MPa, 1.32 m*/min
E I AR K ECDAE N 2.365 g/cm’® AF L AL 7R
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