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Development of an Anti-Deformation Cement Slurry under Alternative

Loading and Its Application in Fuling Shale Gas Wells
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Abstract: To sustain casing pressure in shale gas wells, a flocculent elastic material DeForm with the function
like rebar in concrete was developed with the goal of improving the long-term sealing integrity of the cement sheath.
Using DeForm as the basis of its chemical composition, an anti-deformation cement slurry under alternative loading
suitable for large scale staged fracturing in shale gas well was prepared. The indoor performance evaluation results
demonstrated that the system has excellent elastic toughness and durability, which can effectively improve the ability of
cement sheath to resist alternative loading, to bring about synchronous deformation of casing and cement sheath and to
ensure the long-term sealing integrity of wellbore. This cement slurry system has been successfully applied in 9 wells in
the Fuling Shale Gas Field, with excellent cement job rating 88.9% and no sustained pressure in casing annulus. With
such remarkable application results, the cement slurry will provide a new way in preventing sustained casing pressure

in shale gas wells.
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Fig.2 Microstructure of flocculent elastic material DeForm
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Table 1 Test results of mechanical property of cement stone

I W 5% 1 48 LR /MPa WMERIRLGPa IAFALL SRR, %
H AR 40.368 8.896 0.208
B 75 Cx0.1 MPax 48 h 38.483 7.282 0.219 18.14
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Fig.3 Stress—strain curve of cement stone
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Table 2 Experimental condition and results of mechanical prop-
erty of anti-deformation cement stone under alternative
loading

DeForm/ilift, % FIH/MPa 225 F1/MPa  #fiPEA5E/GPa JAHA L

2.0 67.637 6.461 0.219
2.5 15 66.434 6.019 0.232
3.0 53.008 5.580 0.275
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Fig.4 Cyclic loading test results of anti-deformation cement
stone under alternative loading
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Table 3 Test results of temperature sensibility of anti-deformation

cement slurry under alternative loading

W/ 30 BeBAfLAtR], 100 BFEMLR )/ ARk PR E]/
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Table 4 Test results of density sensibility of anti-deformation

cement slurry under alternative loading
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Table 5 Compatibility test results of anti-deformation cement slurry under alternative loading

ANFFTME L, % PR R TR
e FAASPEHE
ke S IMFERE IR Wi 90 °C
1 100 >300/298/218/128/14/10 292/190/134/77/9/7
2 100 107/72/58/41/16/13 49/35/28/20/6/5
3 100 >300/194/145/90/22/10 84/53/42/28/10/9
4 90 10 >300/290/208/119/13/9 240/161/106/65/17/11 AR
5 70 30 >300/>300/246/151/26/19 160/100/74/45/8/6 AR
6 50 50 >300/294/225/149/33/25 139/86/65/41/9/6 AR
7 30 70 >300/232/185/125/36/27 85/50/38/24/6/5 AR
8 10 90 233/164/130/90/26/17 57/33/21/15/4/3 AR
9 33 33 34 220/143/109/71/17/13 157/96/78/50/12/9 AR
10 70 20 10 216/127/94/57/8/7 136/89/70/46/7/5 AHAS
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Fig.5 Thickening curve of fluid mixture to be pumped into
the hole
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Table 6 Field application of anti-deformation cement slurry under alternative loading

iy 5 SEHHH/m KB /m IRKIER/m & HAREE K S1/MPa
1 FEITA-4HF I 5825 1 600 3872 i 0
2 fETUB-3HFJ: 5456 1312 3785 i 0
3 FETTC-6HFH: 5305 2240 2808 i 0
4 #5D-8HF It 5458 2204 2927 ynsis 0
5 FETE-6HFH: 5235 2387 2900 Sy 0
6 FETUF-S4HF | 4734 1928 2360 i 0
7 FETIG-SHF I 4875 1924 2592 i 0
8 FETH-S1HF - 5481 2792 2444 ynsis 0
9 FE T G-SSHFH: 4624 1881 2522 e 0
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