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Borehole trajectory uncertainty and its characterization
LIU Xiushan

(Sinopec Research Institute of Petroleum Engineering, Beijing 100101, China)

Abstract: To solve the problem of borehole trajectory uncertainty, some methods such as error ellipsoid posture characterization,
sectional error ellipse solution and error elliptic cylinder construction were proposed and an application example was given. According to
the definition of inclination, azimuth and tool-face angle, a characterization method of error ellipsoid posture of borehole trajectory was
presented. By intercepting the error ellipsoid with an arbitrary plane in space, the general concept and algorithm of sectional error ellipse
were established to analyze the borehole trajectory errors in horizontal plane, plumb plane, normal plane, etc. Based on the theory of
surface tangency and curve projection, a construction method of error elliptic cylinder of borehole trajectory was put forward to evaluate
the axial enveloping error of borehole trajectory and its variation along well depth. The research shows that the deeper the well, the
greater the borehole trajectory error will be. In deep and ultra-deep wells measured using conventional measurement while drilling
(MWD), the borehole trajectory position error reaches tens of meters. The research results provide a complete set of analysis methods for
borehole trajectory error, which can evaluate the accuracy and reliability of borehole trajectory monitoring.
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%2 HRIBIREMRRIREBEHTH R
/m
Ri/m Ry/m R3/m awl(®) dwl(°) Owl(°) Ry/m Ry/m a(°)
0 0 0 0 0 0 0 0 0 0
900.00 3.17 3.17 1.29 0 0 0 3.17 3.17 0
1 800.00 6.40 6.40 2.68 0 0 0 6.40 6.40 0
2 700.00 9.62 9.62 4.79 0 0 0 9.62 9.62 0
3 600.00 12.85 12.85 7.66 0 0 0 12.85 12.85 0
4500.00 16.08 16.08 11.33 0 0 0 16.08 16.08 0
5400.00 19.30 19.30 15.80 0 0 0 19.30 19.30 0
6 300.00 22.53 22.53 21.07 0 0 0 22.53 22.53 0
7200.00 25.76 25.76 27.15 0 0 0 25.76 25.76 0
7 660.00 27.41 27.41 30.57 0 0 0 27.41 27.41 0
7 831.77 27.90 27.97 31.72 2.41 38.37 8.40 16.13 27.98 -0.55
8 028.73 28.24 28.71 32.71 6.36 44.26 3.48 16.54 28.85 -4.01
8161.32 28.32 29.35 33.10 9.10 47.70 2.13 32.25 28.17 34.85
8 400.00 28.20 31.00 33.43 13.97 51.33 1.10 27.38 33.37 -35.10
8 700.00 28.03 34.29 34.06 18.53 53.02 1.44 26.69 36.17 -21.83
9 000.00 27.86 38.62 34.87 21.55 55.25 0.76 26.70 40.23 -15.36
9300.00 27.74 43.69 35.82 23.44 56.65 0.68 27.13 44.87 -10.80
9 600.00 27.68 49.29 36.89 24.55 57.90 0.64 27.85 49.91 —7.46
9900.00 27.70 55.26 38.07 25.13 59.07 0.61 28.80 55.17 —4.85
10 161.32 27.78 60.68 39.16 25.33 60.05 0.60 29.78 59.81 -2.95
3 HRATBEREWERITFNER
/m
Ri/m Ry/m a(°) Ri/m Ry/m 9/(°) Ri/m Ry/m g (°)
0 0 0 0 0 0 0 0 0 0
900.00 3.17 3.17 0 1.29 3.17 0 3.17 3.17 0
1 800.00 6.40 6.40 0 2.68 6.40 0 6.40 6.40 0
2 700.00 9.62 9.62 0 4.79 9.62 0 9.62 9.62 0
3 600.00 12.85 12.85 0 7.66 12.85 0 12.85 12.85 0
4.500.00 16.08 16.08 0 11.33 16.08 0 16.08 16.08 0
5400.00 19.30 19.30 0 15.80 19.30 0 19.30 19.30 0
6 300.00 22.53 22.53 0 21.07 22.53 0 22.53 22.53 0
7200.00 25.76 25.76 0 27.15 25.76 0 25.76 25.76 0
7 660.00 27.41 27.41 0 30.57 27.41 0 27.41 27.41 0
7831.77 27.97 27.91 -42.30 31.71 27.97 0.11 29.76 27.97 0.02
8 028.73 28.71 28.30 —41.80 32.66 28.71 0.79 30.13 28.71 2.19
8161.32 29.35 28.45 -39.90 32.99 29.34 1.47 32.99 29.34 1.47
8 400.00 31.00 28.53 -37.46 33.15 30.98 2.77 33.15 30.98 2.77
8 700.00 34.29 28.69 -35.47 33.47 34.28 -9.32 33.47 34.28 -9.32
9 000.00 38.62 28.90 -33.98 34.00 38.56 -2.01 34.00 38.56 -2.01
9300.00 43.69 29.17 -32.68 34.66 43.58 -1.27 34.66 43.58 -1.27
9 600.00 49.29 29.48 -31.48 35.47 49.09 -1.01 35.47 49.09 -1.01
9900.00 55.26 29.84 -30.34 36.41 54.94 —-0.88 36.41 54.94 —-0.88
10 161.32 60.68 30.19 —29.38 37.33 60.22 —-0.81 37.33 60.22 —-0.81
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