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Application of directional drilling technology to vertical well drilling
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Abstract: During the drilling of several geothermal wells in Chongqing urban area and surrounding villages and
towns, conventional drilling methods cannot guarantee the borehole inclination after entering the Triassic Xujiahe
Formation to reach the standard due to factors such as the large formation dip angle, frequent lithological changes;
thus affecting the success rate of obtaining geothermal water resources. When directional drilling tools are used for
deviation correction drilling, the selection of the tool face and borehole azimuth change value of the drilling tool has
a particularly important impact on the borehole trajectory. At the same time, when the tool face of the drilling tool
is determined, drilling a new borehole is also influenced by formation lithology. In order to smooth the well
trajectory and avoid the creation of dog legs, this paper analyzes a geothermal well drilling case with directional
technology, sums up the field experiences, and optimizes the controllable factors of the directional drilling well trajectory.
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Table 1 Borehole survey data record
. i Sk A B IR/ m . ‘ B 506 R A5 . e
Y A B BT Frm RO ke m o RIDRE/m
1 553. 74 563. 45 WI1WES 550. 00 2. 64 52. 60 9.71 9.71
2 563. 45 573.17 551 R 559.72 2. 94 36. 60 9.72 19. 43
3 573.17 582.77 %2 WD 569. 36 1. 85 20. 60 9. 60 29. 03
4 582.77 592. 41 B2 WAE 578. 96 0.51 347. 90 9. 64 38. 67
5 592. 41 602. 01 HIWEE 588. 56 1.23 258. 20 9. 60 48. 27
6 602. 01 611.67 WA wREE 598. 22 0.97 233. 50 9. 66 57.93
7 611.67 621. 39 o5 3 WD 607. 94 1. 45 255. 20 9.72 67.65
8 621. 39 631.11 BEWEE 617. 66 3.08 265. 60 9.72 77.37
9 631. 11 640. 76 &4 WM 627. 31 3.03 266. 60 9. 65 87.02
10 640. 76 650. 37 #6REE 636. 92 2.55 274. 60 9.61 96. 63
11 650. 37 659. 97 5 Wi 646. 52 1.58 287. 90 9. 60 106. 23
12 659. 97 666.15 BTKRESE 652. 70 1.27 297. 70 6.18 112. 41
13 666. 15 669. 65 FSWES 656. 20 0.88 315. 10 3.50 115.91
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*E%E%% 1 EP(D"J#%NEK)\UTHH%W‘#%:Z\EE Table 2 Summary of well curvature
. ' . . . i/
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569. 32 1.85 20. 6 10. 920
Aa=ay—a 4 578. 96 0.51 347.9 30. 260
Ao=qp— Qa 6 588. 56 1.23 258. 2 68. 560
a. = Cay + ax)/2 (6) 598. 22 0.97 233.5 22.010
. e L 3 o 607. 94 1.45 255.2 20. 310
A K ZMBOT B IR IR 5, (/30 myy—— 617. 66 3.08 265. 6 8.158
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Fig.1 Well curvature change curve

R 2 1 b 45 00 5 7 A (e 3 S L s 4
PR (180°~360") ek (—180°~ 0°) £ il J5 {7
Akt 2 LA 2,
3.4 b IR Bl o

(DA YCE 1) B ik 2 H A2 2R, SR 1 ]
B IIFRHETE 0°~ 3" Z [ 2 AL, e H B Ak T A8 E
MRS PRI i il 1 T 20 8 A1 T T AT A S



40 TH TR CA L8 TR

2020 4 6 H

Fhifa/ )
S .3

" -120
,180 1 1 1 1 1 J
540 560 580 600 620 640 660
R /m
B2 AuAmZdmms
Fig.2 Curve of azimuth change
RHA AR
(2) N3 2 a7 IR B3 B 553. 74 ~573. 17
m,#ER R 19. 43 m, % B & Fk R 5 — B i BOF IR
T Gt B R 5 1 WA G Al BE R ER 1 Uk g Al L DU
A 1.2 5 IR B AUEAE 0. 572N BEA AL T ER
FERZS I LA ¥ 51 A8 /N HAR AR AE 20° LAY, DA
S ME L % B R EL A7 1 AR g S B
FAAE IR B s 2 e 3 B

s S—RARMGREE
Fig.3 Trajectory of the first well section
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Fig.4 Trajectory of the second well section
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Fig.5 Schematic diagram of the directional drilling azimuth
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