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Abstract: The technique of staged fracturing horizontal wells in coal seam roof is effective for efficient extraction of
coalbed methane (CBM) in broken soft and low-permeability coal seams. With the help of the major national science and
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s B H: 2022-01-15; f&[E HH#: 2022-02-15

BE&TH: EEAHERLIEDT(20162X05045-002); FEFK HRPLFELA T 15 H ((51874349)

1 BFEM, 197044, B, EHRA, Wt UER, WA, NRRRA T SR AT R TAE.
E-mail: jiangzaibing@cctegxian.com

BISMESE: VPR, 1983 4L, B, WIsMEr A, W, BIRFRR, W 2SI R BHe S T 28R, E-mail: xuyaobo@cctegxian.com


mailto:jiangzaibing@cctegxian.com
mailto:xuyaobo@cctegxian.com
https://doi.org/10.12363/issn.1001-1986.22.01.0037
https://doi.org/10.12363/issn.1001-1986.22.01.0037
https://doi.org/10.12363/issn.1001-1986.22.01.0037

- 184 - MRS

technology of CBM by staged fracturing horizontal wells in coal seam roof was studied. By using theoretical analysis
and numerical simulation, the fracture propagation patterns in different in-situ stress states were compared, and the influ-
ence of the angle between the horizontal well layout orientation and the minimum horizontal principal stress on the frac-
ture deflection and propagation was studied. The competitive propagation phenomenon of fractures under the condition
of multi-cluster perforation was also analyzed. The results show that: (1) the staged fracturing horizontal well in coal
seam roof applied to CBM development in broken, soft and low-permeability coal seams can avoid contamination of
reservoirs by drilling fluid, improve the safety in horizontal well drilling, cementing, and the effect of fracturing trans-
formation, and controlling the output of coal fine. (2) In-situ stress is the key controlling factor for fracture propagation.
In order to ensure the crack propagation through the bedding plane interface, the vertical stress must be greater than the
minimum horizontal stress, and the minimum horizontal stress of the roof must be greater than that of the coal seam. The
interlayer stress difference of 1-3 MPa can not only ensure the effect of through-layer propagation of fractures, but also
avoid excessive fracture initiation and extension pressure. When the stress profile of “overlying rock-roof-coal seam” is

“low-high-medium” type, the distance between the horizontal well and the top surface of the coal seam has a great in-
fluence on fracture propagation. It is recommended that the distance between the horizontal section of the horizontal well
and the top surface of the coal seam should be less than 2.0 m. (3) The larger the angle between the horizontal well and
the minimum horizontal stress, the greater the fracture turning radius and turning distance. With the same fracturing spa-
cing, the fracture interference is stronger at an angle of 45° than at an angle of 0°, which is not conducive to the propaga-
tion of subsequent fractures. It is recommended that the angle between the horizontal well and the minimum horizontal
stress should be within + 15°. (4) For staged multi-cluster fracturing, the fracture stress interference, fracturing fluid flow
friction, and perforation friction jointly lead to non-uniform propagation of fractures for each perforation cluster, which
can be controlled by using limited entry fracturing, temporary plugging, etc., to promote the uniform propagation of frac-
tures. (5) The pilot test has achieved good gas production, and the fracture extension characteristics are in good agree-
ment with the theoretical research. The research results can provide reference for the optimization design and applica-

tion of operational parameters of horizontal wells in the coal seam roof.

Keywords: coal seam roof; horizontal well; geological suitability; fracture propagation; staged multi-cluster fracturing;
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Fig.1 Schematic diagram of the staged fracturing
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Fig.2 Schematic diagram of the fracture network and seepage pat-
tern of the horizontal well in the coal seam roof
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Fig.12 Finite element numerical simulation model of
staged multi-cluster fracturing
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