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Infill well 3D horizontal wellbore trajectory optimization design method

in Fuling Shale Gas Field

SONG Mingjie, PENG Guangyu, HU Chunyang, LAI Chuanya
(No.2 Drilling Com pany s Sinopec Jianghan Petroleum Engineering Com pany s Wuhan Hubei 430070, China)

Abstract: In order to further reduce the drilling difficulty of infill adjustment wells in the Fuling Shale Gas Field, as

well as improve the drilling speed, research on infill well trajectories optimization design has been carried out in

regard to the geological characteristics of the shale gas field. The 3D trajectory design for shale gas drilling mainly

includes three types: “five-point six-section” trajectory,

“six-section with the circular arc in the inclined plane”

trajectory and “dual-2D” trajectory. The optimized “circular arc in the inclined plane” 3D trajectory is determined to

be more suitable for horizontal well design in the Fuling Shale Gas Field by comparison of the indicators such as the

length of directional section, drag force, torque. To optimize the parameters of the 3D trajectory design with circular

arc in the inclined plane. a case study has been conducted on trajectory optimization design for a 3D horizontal well

with the kick off point and build-up rate optimized through comparison of drag force and torque at different kick off

points and build-up rates to find out the minimum drag force and torque. It can provide reference for the infill well

trajectory optimization design in the Fuling Shale Gas Field.
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Fig.1 Schematic of hold inclination and turn azimuth trajectory design
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Fig.2 Schematic of the inclined plane circular arc trajectory
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Fig.3 Vertical projection of well JY44 — 7 HF trajectory design
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Table 1 Comparison of simulation results

KOP/ FaflBelk/ wmBlk/ MM/ A/

ol I 2 m m m kN (kN « m)
AR} THT (5] 3 2318 140 721 239. 3 21. 88
FS Bl 2005 240 752 245. 9 22. 60
W4 1500 700 716 247.3 22. 69
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Table 2 Drag and torque data at different KOPs Table 3 Drag and torque at different build-up rates
&R/ RRA,  REBK/ FEH/ EiibiE TR/ 5 47 T JERH/ A/
m ) m kN (kN + m) [ em ] fER/ () kN (kN * m)
1000 21.74 1048. 97 322.5 20. 79 0.11 102. 10 317.2 20. 55
1100 23.49 945. 25 319. 8 20. 68 0.12 93.42 318.6 20. 47
1200 25.54 840. 62 317.7 20.72 0.13 87.98 321.8 20. 48
1300 28. 00 734.73 315.8 20. 49 0. 14 84. 07 326. 3 20. 52
1400 30. 98 626. 98 314. 4 20. 35 0.15 81.08 326. 4 20. 57
1500 34.70 516. 33 319. 4 20. 29 0.16 78.70 328.5 20. 55
1600 39. 48 400. 80 331.6 20. 09 0.17 76.76 329.9 20. 64
1700 45.91 276.05 337.5 19. 49 0.18 75.15 329.7 20. 59
1800 55. 34 130. 14 348. 2 18. 74 0. 20 72.60 329.5 20. 66
0.22 70. 69 329.1 20.72
21.0r 400 - 0. 24 69. 19 328.8 20.73
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Fig.6 Plan projection of trajectory design at different build-up rates
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Fig.7 Curves of drag and torque at different build-up rates
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Table 4 Key parameters of the optimal designed trajectory
MG/ m IR/ ) I/ () TG /m bR /m RPGAAR/m “HBRVEE/[C) - (30 m) 1] ik
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 000
1400. 00 0. 00 0. 00 1400. 00 0. 00 0. 00 0. 000 KOP
1657. 89 30. 95 103. 63 1645. 53 —16.01 66. 06 3. 600
2277. 32 30. 95 103. 63 2176. 78 —91. 05 375.63 0. 000
2731.08 77.85 180. 00 2457.78 —380. 09 507. 10 4. 800
2831.08 93. 85 180. 00 2465. 00 —479. 50 507.10 4. 800 A
4635. 15 93. 85 180. 00 2344. 00 —2279.50 507. 10 0. 000 B
R 5 T 40 - 6HF HHE T H & T 9 B EUE
Table 5 Key parameters of the designed trajectory of Well JY40 — 6HF
J/m IR/ s /O T /m At /m K0 /m R/ e m ] & i
0.00 0.00 0.00 0.00 0.00 0.00 0
380.00 0.00 0.00 380.00 0.00 0.00 0
410.00 2.00 330.00 409.99 —0.26 —0.45 0.07 57 Tl 5% Fi
2085.00 2.00 330.00 2083.97 51.08 —29.49 0.00 KOP
2300.00 31.63 246.88 2288.40 29.53 —82.37 0.15 S RHE
2330.00 32.23 246.88 2313.86 23.30 —96.96 0.02
2727.00 71.73 179.96 2556.00 —235.63 —225.90 0.16 Ak T 150 91 B
2817.00 87.03 179.96 2572.55 —323.83 —225.84 0.17 W
2827.00 87.03 179.96 2573.06 —333.81 —225.84 0.00 A
5156.00 79.63 179.96 2851.95 —2642.90 —224.30 0.00 B
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Table 6 Comparison of ROP between wells from the JY40 £ platform

ERB KB CFEIL

o= ShRiE KB SRR PUMEL MR B/
#F/m K/m %/m #/(m-e  (m- (m +
h™1) h™1) h™b)
JY40 -1HF 1090 1330 4320 3.55 7.37 6.43
JY40 -2HF 1140 1463 4374 9.16 8.94 8.57
JY40 -3HF 1610 1388 4316 6.20 10.62 8.57
JY40 -4HF 1387 1959 4901 3.19 7.85 6.82
JY40 -5HF 1810 2211 5024 10.09 8.32 9.37
JY40 -6HF 2056 2378 5241 12.20 11.10 10.34
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