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Borehole trajectory 3 — D survey while drilling

ZHANG Jun
(Xi’an Research Institute of Coal Science and Industry Group Co., Ltd., Xi’an Shaanzi 710077, China)

Abstract: In underground drilling for drainage in coal mines, the deviation between the drilled borehole trajectory
and the designed borehole trajectory is large due to absence of inclination measurement technology to control the
drilling trajectory; thus it can not meet the design requirements of gas drainage in coal mines. This paper expounds
the technology of three-dimensional trajectory measurement while drilling, aiming at precisely controlling the
trajectory of gas drilling in bottom drainage roadways through the investigation of 3 — D trajectory measurement
technology while drilling, and achieving fast tunneling, and safe and efficient mining in gas outburst coal seams. The
technology of 3 — Dimensional trajectory measurement while drilling is to accurately measure the inclination of
drilling holes and the trajectory of drilling holes, and present them with the 3 — D trajectory mapping method.
Through a large number of data acquisition and field verification, it has been proved that this method has become an
important link in the process of coal seam safety and production, avoiding the blindness in borehole design and
drilling, and improving borehole drainage coverage and drilling rates.
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Fig.1 Survey principle of the orientation device for borehole start
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Fig.2 Diagram of spatial calculation principle for boreholes
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Fig.3 3 - D trajectory measurement method for boreholes
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Fig.4 Borehole design profile for bottom drainage roadwasy
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Fig.5 Plan of drilling design for bottom drainage roadways
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Fig.6 3 — D drawing of the borehole layout

in the bottom extraction roadway
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Fig.7 Borehole design at coal occurrence
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Fig.8 3 — D trajectory of actual drilling holes

in the bottom extraction roadway
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Fig.9 Comparison of coal occurrence points before and after infill drilling
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Fig.10 3 — D drawing of the actual drilled coal seam

for the bottom of extraction roadway
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