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Calculation of Micro-hole Collapse Pressure in Gas Shale
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Abstract Drilling and exploitation of the gas shale is just in an initial stage in China. Drilling practice shows that drilling accidents are
frequent, and major cause is wellbore instability. From the experience of the shale —gas drilling in North America, and the casing
programs in Sichuan Basin and Haynesville, it is shown that the drilling accidents can be reduced by the decrease of the size of the
borehole. Based on the size effect theory, the advantages and disadvantages of different size effect models are compared. The Vutukuri’s
model is chosen to analyze the micro—borehole surrounding rock strength and the McLamore’s anisotropic failure prediction model is
adopted to demonstrate the strength anisotropy of the shale. Based on the collapse pressure prediction model, the collapse pressure of a
normal borehole and a micro—borehole in the bedding formations are calculated, respectively, furthermore, the trajectory sensitivity
analysis is also conducted. The collapse pressure changes with the well declination are also considered. Comparing the difference between
the two sides, it is shown that the micro—borehole can significantly reduce the collapse pressure by approximately 10%, therefore reduce
the shale—gas drilling accidents.
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Piae2 FFk Eik/mm  HR/m EE/mm FTIR/m
1 342.9 82.16 273.05 768
Haynesville 2 273.05 883.78  193.675 3108
3 171.45 3436 127 5151
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Table 2 Casing program of shale gas horizontal wells in
Sichuan Basin

e F o Eik/mm HFR/m EE/mm o T %/m
1 444.5 82.16  339.725 86.16
¥ 00 HF-1 2 311.15 883.78 244.475 889.78
3 215.9 3436 177.8 3446.15
1 444.5 47.79  339.725 47
& 201-H1 2 311.15 504 238.125  502.79
3 215.9 2750 177.8 2823.48
1 444.5 151 339.725 150
M8 YSHI-1 2 311.15 1520  244.475 1522
3 215.9 3252 177.8 3254
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Fig. 1 Size effect for compression strength of rock
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Fig. 2 Compression strength vs the angle between o,
and the bedding plane normal
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Fig. 3 Trajectory sensitivity analysis for collapse pressure
in conventional borehole
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Fig. 4 Trajectory sensitivity analysis for collapse pressure
in micro-borehole
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Fig. 5 Collapse pressures of conventional and micro-
boreholes (N60°E)
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