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Research on pressure stabilization and anti-leakage cementing

technology of shale gas in Southern Sichuan Block
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Abstract: The technical casing depth of shale gas wells in Southern Sichuan Block is 2600~2900 m. Through the
previous 11 times of technical casing cementing construction, it is found that the main problems of technical casing
cementing in this block are the development of multiple gas layers with active shallow gas, and the Maokou Formation
is easy to leak. In the process of cementing, the contradiction between pressure stabilization and anti-leakage is
prominent. This paper systematically analyzes the main problems encountered in the process of technical casing
cementing of shale gas in Southern Sichuan Block. Through the research on the pressure bearing capacity after plugging
in easy-to-leak formations and the design of cement slurry, slurry column structure, displacement, and the auxiliary

technology for pressure stabilization, a set of process technology suitable for the cementing of shale gas technical casing
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cementing in Southern Sichuan Block is formed, and the effect of field application is remarkable.
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Table 1 Statistics of annular pressure in technical

casing cementing process

¥ H= JF/m AR/ MPa
1 FH 101H3-8 2656 5
2 P 203H59-1 2980 4
3 P 203H59-2 2850 12
4 ¥ 203H59-4 2991 4
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Table 2 Statistics of drilling loss of shale gas wells in

Southern Sichuan Block

¥ H= WEIB/m R WAE/m?
1 3205 2883.17 F 4 29.91
2 Ji203H56-3 2515.73 FHA 44.00
3 ¥203H59-2 2830.28 FH4 20.01
4 P 203H59-3 2761.30 Fod 535.00
5  J203H59-4 2537.80 YALEE 188.40
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Table 3 Calculation of annular and casing internal

friction based on wellhead pressure

K R EBEHR/ BERH  BEFH/
/m  /mm mm Z¥  MPa

1126 317.32 244.5(5M%)  0.4045 4.605

s e )
1865 342.30 244.5(4MM%)  0.4081 2.904

EENEEMR 2991 220.52(N4%) 0.3353 2.364
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Fig.1 Collar slurry thickening curve
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Fig.2 Tail slurry thickening curve
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Table 4 Parameters of cement slurry system

5 H W/ WhE/ JoKiE/[mL- KK VTIERE AWM/  48hHikE WItEEE  100Bc Bk
(geem™) mm (6.9MPa) ' +30min] 1 /(gecm™) % W & /MPa B /Be B[] /min
K4 2.10 225 35 0.02 0 18.5 12.0 249
Sibd 2.10 225 35 0.02 0 18.5 13.5 207
B 2.10 225 26 0.02 0 18.3 15 161
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Table 5 Calculation results of annular pressure value

H %/ m IR (R /R 57 ) /MPa
1179 4.11
1650 4.54
2423 5.45
2588 5.61/6.01
2655 5.68/6.81
2805 5.83/8.58
2991 6.05/10.83

I 30 m®, % 2.10 g/em’P ¥ 48 m®, % ¥ 2.10 g/
em’ B3 31 m?®, B 1.02 g/ecm?E ZEW 4 m®, B
JE 2.05 g/cm®5 - 96 m®. it T 45 0 37 %0 41 41
HEAT BRSNS, B2 s R F B A6 =X e, e 2 e
£ 12 MPa, Jil 4722 05 (8] 2 12 h, [& I 51 & 414 6
FIiR o
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Table 6 The cementing quality of first interface

¥ brifE/ % JEEE/m B/ fRRESTR
1 0.00~20.0 1720.0 66.1 1
2 20.0~40.0 621.9 23.9 4
3 40.0~—100.0  261.7 10.1 2%
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