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Precise Positioning Technique for Wellbore Trajectories

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

Abstract: To determine the relative spatial position of the target to the wellhead, grid north is current-
ly used as the benchmark for North,which positions the ellipsoid into the horizontal plane as the approxi-
mate reference coordinate. Because it does not consider the change of magnetic declination with the change
of time and space at the measuring points,the conventional calculation of drilled wellbore trajectory exhib-
its inherent defects and significant errors. In order to solve the problem, True North can be used as the ref-
erence North to determine the relative position between the target and wellhead in terms of earth ellipsoid
and its calculation principle. It can also be used to determine the magnetic declinations based on interna-
tional geomagnetism reference field, which considers the changes of magnetic declinations with time and
space to calculate the drilled wellbore trajectory by an iterative method. The innovative method can effec-
tively eliminate drawbacks of existing positioning techniques and ensure accuracy and reliability in design
and monitoring of wellbore trajectories.

Key words: drilling theory; directional drilling; wellbore trajectory; precise positioning

IR B E A T ) B A A IR L, Ol A 2SR AT I 1 ) A AR X 0, AR e R v
FEIRUIE Bt IR W S R R G AETELL MR AR ARl CEURR A% 6D 5 FH T 11 4 4 G
PO RS 1 A W A AR R IR 3 A AR IA AR SE A R IR B B 5 B O A B
P Al 23 530 48 1] IE A | 1E 2R B 2 B3 1), BR A O E AR AR
F o JFIRBUE SRR B e E R ORI TR Y ji;i?:]
2 B B T S MR B T8 M 000 R 4% ) 5 A A
H AR B A5 I 0 2 (8] 07 B X B R 2 E I
13518700 e S 425 O W R CF D R 1 R LY T /S e e

~ Py A
AR #0300 5 A5 ESTH B RAE T KR hAama 5 2 m a8 A
PRAT 5 AL 7 1 R FH b VL 45 5% 1) A A B % e 2 K7 (%% 2011ZX0500

5-25; % | H#3:2017-08-28

5—006) - B)



% 45 %% 5 4 X 45 &, 3 IR Bk

H o R R .9 .

TR A=y TR AP R N 8 2 e P |
R K AT A KT T A5 00 Ak ) B £ A D TR
AT RE (LT IS AT AE [ A BB MR R IR 22 . EH T
DR b 00 2 R b 1 2 DB BF SR B A T T R IR
T8 SR IR 00 1) R 6 T k. SR L 2
B T RE A5 1 ARAS L B T BUAT R A ik
1 ke BE K R 22 R T SE A2 IR B

1 MR BR S AR bR R 58

1.1 HERAH Bk A JL A AR

H BRI OIR 4 0T T — A =l e BLE KL R
i AG 45 L 7R PG I R T L b BR Y SR 3R T R RS
AR TN S T AT 0 AR G A
BERY AL Sy W R, Bk 2 g b BR A 2k, AR R M Bk A
SR T 1) 1 TR FR 22 Sk K MK HE T, B 2 iR R
YT N 0 LT s D i Rl TR o 2
HTHEL., Wk, KHoKAEm 2 & S A00m, Y
PRTE XA il 10 1 i 2l i 5 ) AN 808, K 7R i T
AR,

iy 3R BR 2 200 3 24 3 M) T A A K 2 A [
06 S Tl e 2 TR A JL AT AR n R 1 TR . i
Bl Tl 4 - TR g A T 2 TS R T Y 52
WG FR 78 B 51 2R A 8, T 3 T A il
- 15 A BR 1 A S22 [BOE L BR8P AT L

1 MRk R LR RS

Fig. 1 Earth ellipsoid and coordinate systems
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Tablel Geodetic coordinates of wellhead and targets

R 7 4 g K /m
Fign| 119°45'E 50°N 700. 00
A B 119°45'11. 3775"E 50°0'5.3279"N  —1 597. 99

B A 119°47'53. 6754"E  50°0'53. 3435"N  —1 596. 85
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Table 2 Relative position of the target to the wellhead
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Table 3 Calculative position results of the drilled wellbore trajectory
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2 000. 00 0 (60.00) 2016—03-26 —10. 332 (49. 660) 0 0 2 000. 00 0 0 (49.66)
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2 300. 00 45.00 65.00 2016-08-08 —10. 352 54. 648 97.42 120.89 2 244.98 155. 32 155. 26 51. 14
2 440. 00 90. 00 70.00 2016-10-01 —10. 360 59. 640 165.53 226.90 2 297.19 281. 37 280. 86 53. 89
6 000. 00 90. 00 80. 00 2016-12-19 —10. 388 69.612 1689.17 3439.40 2 297.19 3 841.37 3 831.81 63. 84
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