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Abstract

In order to further solve the problem of annular pressure in shale gas sidetracking horizontal
wells, an oil-based mud cake solidification agent (GOS), which is suitable for the condition of
oil-based drilling fluid, is introduced. The results of performance evaluation show that: 1) when
the curing condition is 105°C under normal pressure and the thickness of oil-based mud cake is
0.3 mm, with the prolongation of curing time, the cementing strength of the cement-formation in-
terface in shale gas sidetracking horizontal wells with oil-based mud cake curing agent increases
and reaches 0.1002~0.3974 MPa, while that in shale gas sidetracking horizontal wells without
oil-based mud cake curing agent is basically 0.0042~0.0082 MPa. It means that the former is
19.44~53.43 times higher than the latter. 2) GOS has good compatibility with oil-based drilling
fluid and cement slurry, which meets the cementing requirements of shale gas sidetracking hori-
zontal wells. The field test results of four shale gas sidetracking horizontal wells show that the qu-
alification rate of cementing quality is 100%, and the excellent and good rate of cementing quality
of the cement-casing interface is more than 90%, more than 80% of medium cementation of the
cement-formation interface. Among them, sidetracking horizontal well TY1 has completed volume
fracturing test. The production of shale gas is 7.5013 x 104* m3/d and the production of shale oil is
9.87 m3/d. There is no pressure in the annulus between the production casing and the surface
casing before and after fracturing, which provides a good wellbore guarantee for the efficient ex-
ploration and development of shale gas.
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Table 1. Oil-based drilling fluid performance of T1 sidetracking horizontal well completion
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Figure 1. Experimental operation flow chart
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Table 2. Experimental results of the cementing strength of the cement-formation interface
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Table 3. Experimental results of the influence of GOS on rheology
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2) GOS At 7] 52 1
72 4 FTLAE Y, GOS X DU MG 7K H S v B A< 8 7K Ve 3% IR AR A I ) 3564 S0 o

Table 4. Experimental results of the influence of GOS on the thickening time
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R R R 1R Y 10:20:30:40 419 min R 3.6
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Figure 2. Comparison of cementation at cement-formation interfaces before and after the use of
GOS
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Figure 3. SEM diagram of oil-based mud cake solidification and cross-linking at cement-formation interfaces after the use of
GOS
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Table 5. Field test of oil-based mud cake solidification agent for shale gas sidetracking horizontal well
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