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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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Table 1 Comparison of cementing technology and cementing quality between Dongfang block and Ledong block
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£/mm #/mm (geem™) min™') B /(geem™)  JE/(geem™) B /(geem™) FE/(geem™) JiHE
DF13-x1 3715 232.92 212.725 1.511~0.318 1.8 2.1 1.95 1.8
DF13-x2 4100 272 212.725 1.511~0.318 1.81 2.1 1.95 1.8
%RJ7  DF13-x3 4257 300.2  212.725 1.511~0.318 1.81 2.1 1.95 1.8 9:
X DF13-x4 3706.6 365.72 212.725 =20 1.511~0.318 1.8 2.1 1.95 1.8 E%E
DF13-x5 3858 329.4  212.725 1.398~0.318 1.8 2.1 1.95 1.8 el
DF13-x6 4364.5 482.9 212.725 1.511~0.318 1.8 2.1 1.95 1.8
LD10-x1 4135.88 215.87 212.725 2.334 0.716~0.159 2.28 2.40 2.30 2.28
LD10-x2 4311.50 326.27 212.725 2.352 0.716~0.159 2.30 2.40 2.32 2.30
'RZA LD10-x3 4079.19 181.07 212.725 2.413  0.636~0.048 2.29 2.40 2.30 2.29 E]i
X LDI10-x4 4195.00 167.00 212.725 2.351 0.636~0.048 2.26 2.40 2.30 2.27 B\%i
LD10-x5 4030.30 168.08 212.725 2.105 0.636~0.048 2.10 2.25 2.15 2.10 o
LD10-x6 4426.86 205.24 212.725 2.349 0.716~0.159 2.27 2.40 2.30 2.28
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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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Table 2 Casing program of Well 10-1-XX

P BERER WG /mm BESME/mm BEEEE /mm BiB/m BT /m EEIRE/m KR/ m
1 REEH 660.4 508 16.13 1366.00 0.00 1361.00 0.00
2 HAEE] 4445 339.725 12.19 3641.00 0.00 3636.00 0.00
3 HAREE?2 311.15 244.475 11.99 4991.00 0.00 4986.00 0.00
4 ETEE 212.725 177.8 12.65 5201.00 4786.00 5196.00 4780.00
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