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Obstacle Curve Calculation in 2D Well Trajectory Design

Lu Gang' Lu Tiangi® Yu Le'

(1. Exploration & Development Research Institute of Liaohe Oil field Company , PetroChina , Pan-
jin,Liaoning ,124010,China;2. The School of Electronic Information and Automation ,Chongqging Uni-
versity of Technology ,Chongqing ,400054 ,China)

Abstract: In the design of a 2D well trajectory to bypass obstacle,the determination of the drilled well’
s control region is one of the key points. The control-region can be described as curved frustum of a cone
with the trajectory as axes,its intersection with the design plane is the control-area of drilling well bore in
the design plane. The parameter equations of the surface of curved frustum of a cone is given by using the
coordinate translation method,and the parameter equations of obstacle curve and an inequality constraints
of the trajectory parameters can be accordingly deduced. Theoretical analysis and practical calculations
show that in the case of large angle of intersection between practical trajectory and design plane, the control
area limited by the obstacle curve based on the model of curved frustum of a cone is slightly larger than
that of straight cylinder model. When practical trajectory intersects design plane at multiple points, the ob-
stacle curve is composed of several branch curves so that the control area can be limited more reasonably,
and the design of bypassing obstacles well can be more reasonable and reliable.
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Table 1 Example 1 actual drilling trajectory

s DR /m R/ O TS/ () Je A5 /m ARAEFR/m TR /m
1 600. 00 0 0 150. 00 600. 00
2 650. 00 4.5 310 1. 26 148. 50 649. 95
3 700. 00 8.0 315 4. 94 144. 49 699. 64
4 800. 00 15.0 322 19. 85 131. 29 797.58
5 900. 00 21.5 328 45. 48 113.35 892. 49
6 1 000. 00 28.0 331 81.53 92.11 983. 26
7 1 200. 00 27.5 333 163.75 48. 40 1 160. 26
8 1 500. 00 26.0 332 283.51 —13.95 1428.14
9 1 800. 00 25.0 321 391. 05 —85. 13 1698.92
10 2 150. 00 25.5 320 506. 25 —180. 09 2 015.47
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Table 2 Example 2 actual drilling trajectory

5 M /m Ei R v VA Tr i/ () LA bR/ m RAHR/m P /m
1 600 0 0 150. 00 600. 00
2 650 4.5 310 1. 26 148. 50 649. 95
3 700 8.0 330 5.41 145. 02 699. 64
4 800 15.0 350 24.04 138. 24 797.58
5 900 21.5 20 21.24 137.99 892. 49
6 1 000 28.0 30 59. 11 155. 65 983. 26
7 1 200 27.5 50 130.08 215. 21 1 160. 26
8 1500 26. 0 80 186. 50 336.19 1428.14
9 1 800 25.0 100 186. 50 464. 69 1698.92
10 2150 25.5 120 135. 69 604. 27 2 015.47
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