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Abstract In order to address the issue of accuracy deficiencies in uncontrollable borehole trajectories,
including those used for gas extraction, water exploration, geological exploration, and more,
calculations of the corresponding trajectory parameters were performed, followed by field application.
The average angle method was implanted into Visual C++ 6. 0 software based on a comparative analysis
of five calculation methods for near-horizontal drilling trajectory. This helped develop software capable
of processing trajectory measurement data and displaying trajectory diagrams during drilling, as well as
an invention that resists geomagnetic interference during drilling. Through the calculation of borehole da-

ta, the software displayed the two-dimensional and three-dimensional morphologic trajectory diagram of
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the borehole. By integrating borehole trajectory with mine production diagram, it formed a track-tracking

bottom map that can be used for management, and it divided the blank strip area or exploration blind ar-

ea of gas extraction according to the deviation amount. During the industrial trial conducted in Hexi Coal

Mine, 11 drilling trajectories were exhibited, and analysis and recognition of blank strips of gas extrac-

tion were also achieved by referring to the gas extraction drawing of the working face. Field application

effects were achieved by mapping drilling trajectories and distributing the blank area of gas extraction.

Key words near-horizontal drilling; measurement while drilling; amount of deviation; drilling track;

gas extraction blank zone
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Fig. 1 Basic elements of the borehole trajectory
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Fig.2 Full-angle full-distance drilling trajectory calculation
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Fig.3 Mean angle full distance method drilling

trajectory calculation diagram
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Fig.5 Curvature radius method drilling trajectory calculation
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Fig. 6 Minimum curvature method drilling trajectory

calculation diagram
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Fig. 7 Dirilling trajectory measurement data processing

software design process
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Fig. 8 Composition diagram of a typical drilled measurement system
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Fig. 9 Track measurement system using a combination

of accelerometer and magnetometer
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Fig. 10 Drilling measurement system anti-interference schematic
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Fig. 11 Dirilling trajectory parameter input interface
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Fig. 15 Designing effective drainage area for gas drilling

BhFLBE A A5 DR A%, B FL A 280 R DX Ak
WEEZ KA M AL, 4 2B FLAH LA T, i
2377 A TU Al 2R 25 3 4% 0 B 38 R A ok DX
Bl 16 1,3 AR IXIRARER 3 AR LAY S b FL I dth
SRAZ i DX I, 4140 A AR SR A L A S B il o I, TR
O B LA A v B BU A Al FL R BT LR,
TRAFL 0 S B Al A 158 AN T T i 5 50
U HES - G R AN E (P o | RS RN B WLLB D17
AR ASHRIU (R 5ITE | AH AR 2 AN BN L A% 2 i O 7 5 1
A i R PR DX A P R AR A FHAT 2 4
FLEFE ] DXCInT B8t RS2 S, TR B T R A2
iR DI, Tt L AR 2 i ) DX D oy B 3 it R 25

RSO S v i B bR R 2 3l FL 0 2 K
B s P s K LIRS T RE AL, b AT L I
FIEHEATA A AT B B K Y [ ot m] 52 B A LK
PE R AR A S IR,

200 B EALAHAT IR,

150

100 4

50 ‘

0

e
N
N

L

1020 30 40 .5 70 80 90  JI0O

K16 Sebr FLHr RS FLA Skl R X R 7

Fig. 16 Actual drainage area for actual gas drilling
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2021-11-21 17:25:46 4.00 -3.14 210.93 3.99 —-0.21 0.00 ||2021-11-21 18:03:48 30.00 —-3.92 210.35 29.95 -1.76 -0.16
2021-11-21 17:27:37 5.00 -3.14 210.92 4.99 —-0.27 0.00 ||2021-11-21 18:04:49 31.00 —-3.92 210.33 30.94 —-1.83 0. 18
2021-11-21 17:29:57 6.00 -3.14 210.92 5.99 —-0.32 0.00 ||2021-11-21 18:06:04 32.00 —-3.93 210.32 31.94 -1.90 —0.19
2021-11-21 17:32:11 7.00 =3.15 210.91 6.99 —0.38 —0.01 ||2021-11-21 18:07:05 33.00 —-3.93 210.32 32.94 -1.97 —0.20
2021-11-21 17:33:40 8.00 -3.16 210.89 7.99 —0.43 —0.01 ||2021-11-21 18:08:30 34.00 —4.01 210.29 33.94 -2.04 —0.21
2021-11-21 17:35:17 9.00 -3.18 210.87 8.99 —0.49 —0.01 ||2021-11-21 18:09:31 35.00 —4.03 210.29 34.93 -2.11 -0.22
2021-11-21 17:36:37 10.00 —3.20 210.83 9.99 —0.55 —0.01 ||2021-11-21 18:10:36 36.00 —4.07 210.26 35.93 -2.18 —0.24
2021-11-21 17:37:49 11.00 -3.21 210.81 10.98 —0.60 —0.02 ||2021-11-21 18:11:37 37.00 —4.10 210.24 36.93 -2.25 —0.25
2021-11-21 17:39:02 12.00 -3.23 210.81 11.98 —0.66 —0.02 || 2021-11-21 18:12:43 38.00 —4.10 210.22 37.93 -2.32 —0.26
2021-11-21 17:40:11 13.00 -3.28 210.76 12.98 —0.71 —0.02 ||2021-11-21 18:13:44 39.00 —-4.20 210.19 38.92 -2.39 —0.28
2021-11-21 17:41:21 14.00 -3.29 210.75 13.98 —0.77 —0.03 ||2021-11-21 18:15:02 40.00 —-4.21 210.17 39.92 -2.47 —0.29
2021-11-21 17:43:15 15.00 -3.29 210.72 14.98 —0.83 —-0.03 ||2021-11-21 18:16:04 41.00 —-4.22 210.16 40.92 —2.54 —0.30
2021-11-21 17:44:21 16.00 -3.29 210.65 15.98 —0.89 —-0.04 ||2021-11-21 18:17:26 42.00 —-4.27 210.16 41.92 —-2.62 —0.32
2021-11-21 17:45:21 17.00 —3.33 210.65 16.97 —-0.94 —-0.04 ||2021-11-21 18:18:27 43.00 —4.27 210.11 42.91 -2.69 —0.33
2021-11-21 17:46:36 18.00 —3.33 210.63 17.97 —1.00 -0.05 ||2021-11-21 18:20:40 44.00 —4.35 210.09 43.91 -2.76 —0.35
2021-11-21 17:47:40 19.00 -3.35 210.57 18.97 —1.06 —-0.06 ||2021-11-21 18:21:34 45.00 —4.37 210.09 44.91 -2.84 —0.37
2021-11-21 17:49:21 20.00 -3.35 210.54 19.97 —1.12 —=0.06 || 2021-11-21 18:21:53 46.00 —4.38 210.09 45.90 -2.92 —0.38
2021-11-21 17:52:25 21.00 —3.42 210.50 20.97 —1.18 —0.07 || 2021-11-21 18:23:05 47.00 —4.43 210.08 46.90 -2.99 —0.40
2021-11-21 17:53:38 22.00 —3.61 210.50 21.96 —1.24 —0.08 || 2021-11-21 18:24:22 48.00 —4.46 210.08 47.90 -3.07 —0.41
2021-11-21 17:54:48 23.00 -3.64 210.46 22.96 —1.30 —0.09 ||2021-11-21 18:25:24 49.00 —4.55 210.06 48.89 —-3.15 —0.43
2021-11-21 17:56:42 24.00 —3.68 210.43 23.96 —1.37 —0.10 ||2021-11-21 18:26:39 50.00 —4.56 210.02 49.89 —-3.23 —0.45
2021-11-21 17:57:48 25.00 —3.71 210.41 24.96 —1.43 —0.11 ||2017-11-21 18:27:42 51.00 —4.62 210.01 50.89 -3.31 —0.46
2021-11-21 17:59:11 26.00 -3.80 210.41 25.96 —1.50 —0.12 ||2021-11-21 18:29:04 52.00 —4.68 210.00 51.88 —-3.39 —0.48
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L, Bifas i/ MRS, LT AL ZE 4 P L, Wi/ i/ MR, LT ZEA AL
m (*) () m  B/m #/m m (°) (°) m B/m #/m

1]

2021-11-21 18:30:05 53.00 -4.71 209.98 52.88 -3.47 -0.50([2021-11-21 18:51:54 71.00 -5.40 209.58 70.81 -5.07 -0.87
2021-11-21 18:31:22 54.00 -4.73 209.98 53.88 -3.55 -0.52(/2021-11-21 18:53:18 72.00 -5.49 209.56 71.80 -5.17 -0.90
2021-11-21 18:32:25 55.00 -4.74 209.98 54.87 -3.64 -0.53|/2021-11-21 18:54:28 73.00 -5.50 209.48 72.80 -5.26 -0.92
2021-11-21 18:34:05 56.00 -4.82 209.97 55.87 -3.72 -0.55([2021-11-21 18:55:43 74.00 -5.52 209.46 73.79 -5.36 -0.95
2021-11-21 18:35:11 57.00 -4.82 209.94 56.87 -3.80 -0.57|[2021-11-21 18:56:48 75.00 -5.53 209.45 74.79 -5.45 -0.98
2021-11-21 18:36:39 58.00 -4.87 209.94 57.86 -3.89 -0.59(/2021-11-21 18:58:07 76.00 -5.54 209.42 75.78 -5.55 -1.00
2021-11-21 18:37:44 59.00 -5.00 209.89 58.86 -3.98 -0.61|[2021-11-21 18:59:16 77.00 -5.56 209.37 76.78 -5.65 —1.03
2021-11-21 18:39:28 60.00 -5.09 209.84 59.85 -4.06 -0.63|/2021-11-21 19:00:57 78.00 -5.56 209.36 77.77 -5.74 -1.06
2021-11-21 18:40:34 61.00 -5.13 209.84 60.85 -4.15 -0.65|[2021-11-21 19:02:15 79.00 -5.57 209.36 78.77 -5.84 -1.09
2021-11-21 18:41:51 62.00 -5.13 209.82 61.85 -4.24 -0.67|/2021-11-21 19:04:06 80.00 -5.61 209.33 79.76 -5.94 -1.12
2021-11-21 18:42:56 63.00 -5.21 209.78 62.84 -4.33 -0.69/2021-11-21 19:05:33 81.00 -5.61 209.29 80.76 -6.04 -1.15
2021-11-21 18:44:02 64.00 -5.22 209.77 63.84 -4.42 -0.71}2021-11-21 19:06:59 82.00 -5.67 209.23 81.75 -6.14 -1.18
2021-11-21 18:45:03 65.00 -5.24 209.74 64.83 -4.51 -0.73(2021-11-21 19:09:59 83.00 -5.70 209.20 82.74 -6.23 -1.21
2021-11-21 18:46:16 66.00 -5.29 209.73 65.83 -4.61 -0.75([2021-11-21 19:11:05 84.00 -5.75 209.16 83.74 -6.33 —-1.24
2021-11-21 18:47:17 67.00 -5.32 209.69 66.82 -4.70 -0.78|[2021-11-21 19:13:08 85.00 -5.78 209.16 84.73 -6.43 —-1.27
2021-11-21 18:48:20 68.00 -5.34 209.65 67.82 -4.79 -0.80(2021-11-21 19:14:59 86.00 -5.78 209.14 85.73 -6.54 -1.30
2021-11-21 18:49:33 69.00 -5.37 209.62 68.82 -4.88 -0.82(2021-11-2119:16:08 87.00 -5.84 209.14 86.72 -6.64 —1.33
2021-11-21 18:50:48 70.00 -5.39 209.59 69.81 -4.98 -0.85[2021-11-2119:17:53 88.00 -5.92 209.06 87.72 -6.74 -1.37
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Fig. 17 Borehole trace of 51*
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Table 4 Dirilling data measurements while drilling

sl COTRE/ SRR R, 2Lt IR SibRr it KOS/ ME B, KA
m m ) ) ) ) m m m
50" 90. 00 90. 00 -3.00 -4.90 211.00 225.49 11.95 1. 60 12.11
51" 90. 00 90. 00 -3.00 -5.92 211.00 209. 06 1.37 1.76 3.27
52" 90. 00 90. 00 -2.00 -4.83 211.00 205. 60 6.42 2.23 6.81
53" 90. 00 83.00 -2.00 -5.73 211.00 219. 63 6. 60 2.58 10.33
54* 90. 00 88.30 -2.00 -6.23 211.00 224.33 12.95 3.80 13.56
55" 90. 00 89.30 -2.00 -3.00 211.00 201. 18 6.98 0.81 7.04
56 90. 00 90. 00 -3.00 -6.00 211.00 215.82 3.58 2.37 4.30
57* 90. 00 90. 00 -3.00 -6.43 211.00 207. 63 10. 42 2.59 10.77
58" 90. 00 90. 00 -2.00 -3.96 211.00 204. 50 0.56 1.54 1.65
59* 90. 00 88.00 -2.00 -6.55 211.00 199. 52 8.16 3.12 9.15
60* 90. 00 86. 00 -2.00 -7.49 211.00 199. 82 14.44 3.74 15.95
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Fig. 18 Dirilling trajectory of 3316 working face
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Fig. 19 Gas extraction blank strip detection
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