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Optimization of directional drilling path design method
in complex formation

LIBiwen, YE Sixuan
(Xi” an Research Institute Co. Lid., China Coal Technology and Engineering Group Corp., Xi’ an Shaanzi 710077, China)

Abstract: The M6 coal seam in Jintai Coal Mine has complex occurrence characteristics such as roof and floor
breakage, apparent dip angle controlled by double dip angle (XZ view inclination 17°, YZ view inclination 3°) , thin
seam thickness (1.08~1.68m) and large variation in thickness. In the construction of directional drilling along strata,
there are some problems such as difficulty of actual control, easy deviation from coal seam into unstable roof and floor,
lower construction efficiency and ineffective penetration in multi-branch hole construction. Based on the calculation
formula of apparent dip angle, this paper introduces the dip angle parameter of borehole along the working face to
optimize the trajectory design method for the plane turning section of borehole, and carries out the verification test in
Jintai Coal mine. The results show that: Compared with the original trajectory design method, the optimized trajectory
design method can keep the borehole drilling along the middle of the coal seam, overcome the interference of the
thickness change of the coal seam, and realize the accurate drilling along the coal seam of the plane turning section of
the borehole, and the effective footage rates are 48.82% , 76.72% and 100% , respectively. The gas monitoring data of
test borehole No. 8~10 show good gas extraction effect.
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Fig.1 Simplified stratigraphic histogram of M6 coal seam
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Fig.2 Schematic diagram of M6 coal seam

stratigraphic occurrence
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Table 1 The design inclination angle of the 8# directional

drilling in the M6 coal seam of Jintai Coal Mine
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Fig.4 Drilling plan design
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Fig.5 Actual drilling plane trajectory of test hole

OB 8 S A AL I B B AR - (1) BRI 1Y b 22 7
AT BAFTE— E 1R 22, T 238 i S B Ll AT IE
i 3 R 4y S FLIR B T T2 A B I )2 R
AR o (2) 76V 1 55 45 B il v, S 48l 208 72 A i 2 4
AT R I AL B Bl AL e % S B Al K 2 AL B E
2 B R R A A A R 22 R LB . A #T
NN, T 12 XZ 00 17 A0, 78 S A B35 42
o R 25 S BUE AL 5 B B IR R TOURC AR, A IR 22 5
I A TR, 2 M 25 5 AR B AR < (3) 7E E )
PR 5 I BERG ik v B AL B2 Y Z 00 T A1 £
HE AH A Bl 3 2k R v B )2 R AR VR Y Z A (R
10 1 25 1 H S 5 3" B B R . g 8
il LS Al A0 K e 2 7 R ) R B TR] ERE  f AE S Al
o AR e A e 22 . AR 95 AL b P I
185 B IC 4y S AL i 3 AR 2 O 6 Be Ay SCALRE R 3
A, BB R ERAR L O O B R R AR R A A
T 22, B FLAN 2 . 10545 LS B s — F2 £L
SR LA HE R T A0 3L o U B L Ak ) i
i 6 f s o

o e RALIR oy SCAL B o S ALEE R 2R
BIHCE (8 h) JEAE S M (1) 565,
FL IR RALUR 501 m, 344 FL 13k 3 3 i 2R &AL .
LA AP R K 15 m/h, LA G PERCRK E
B R S AL T . (2) 2R A2 1) 43 32 L AR T i
T2 a8 i R T 48 6l 52 5 305 A I oy AL
SR AL B RSB R T EFL O R R B X FLEL .
it T8tk 2 i .

St 3 A 3 50 L AT Rk RO 43 ) Sk 48.82%%
76.72% F1100% , i oL WA, B E RS TR AL

2024 4F 3 f
40 m — gk
2(5) T — S
£ — 85k
2 25
& 20 -
h: 15
10 F
5 |
0 1 1 1 1 1 1 1 1 1 1 ]
0 50 100 150 200 250 300 350 400 450 500 550
LI /m
(a) 85 H1L
40
sl — 95 TR
ol 95 R
_— =N
§ o | 95 54
,E 20 +
15+
H o0k
5 |-
O 1 1 1 1 1 1 1 1 1 1 J
0 50 100 150 200 250 300 350 400 450 500 550
L% /m
(b) 9 4L
o[ — 10878
I R
E — 105 524;
R 25
=20 F
t: 15 F
10 F
5 |-
0 1 1 1 1 1 1 1 1 1 1 J
0 50 100 150 200 250 300 350 400 450 500 550
FLiE/m
(c) 10555 L

Ele iXIGshFLIEEEH EmHE
Fig.6 The actual drilling profile of the test hole

x2 HAEISHSIT
Table 2 Statistical table of drilling parameters
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