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Technical challenges and solutions of directional drilling for infill wells in
three-dimensional development: A case study from Fuling Shale Gas Field
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Abstract: Under the three-layer three-dimensional development mode, the recovery rate of Fuling Shale Gas Field has
significantly increased, and the recovery rate of Jiaoshiba block has increased from 12.6% to 23.3%. However, in the
process of three-dimensional development of directional drilling, there are many problems: The wellhead spacing is
small (6~8 m), and the risk of collision prevention in the vertical section of the platform well is high; Large-scale
fracturing leads to the dynamic reconstruction of the reservoir stress field, and the construction needs to take into
account the identification of residual gas sweet spots and the control of fracturing interference; The three-dimensional
track design and the superposition of high-density well pattern make it difficult to control the trajectory collision within
the 300 m spacing of the horizontal section. In this study, a conventional infill well track optimization design method
based on separation coefficient was proposed, and a dynamic adjustment technology for targets in the fracturing
disturbance zone was established to form a three-dimensional obstacle drilling technology system suitable for complex
stress fields. The engineering practice shows that the technical system effectively solves the problem of
three-dimensional trajectory collision prevention under the condition of dense well placement, and provides important
technical support for the efficient development of shale gas.
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Table 1 Permeability and drilling fluid density variations

under fracturing interference
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Fig.1 Traditional anti-collision scanning

212 HIFBRGEARA A ik

TN I3 T AT G B AT, 7E 5 W I A
3%, T HEAT 2w A L B LA A B T 2R
Ay AT, W 5T T il A L A1 A 7E B B A e 45
A

= NP 5 3 Y AL Rl 100 kN #
PR 60 r/min, JE H A AL A HL AT BRI iR B R
fiE W SR B Sk 1B BT RN — SR B AT AR 5 K
A B 1) ek A, X b I RE B s 28 fer B
ANTFR R O RE Y el 2o SXOR Bl A iy B B AN
4y i e A Al L B LA A AR BE T, LI 2,

Dy=0.21m, Du=0.214m, L;=1m, L,;=1.1m
[ L3;=20.882m, Fy=-5.4765kN
L a=3° 6,=1°, N=100kN, Q=60r/min

T T O T T S T O I S S R R R R B R )
IR

R R L
|l|:lll":ll|lll“||"|:‘l:ll:lllllllllll:l:|ll |
R s Yt
Pl by e R e e n e
Lot heoe i bprppe t0r et e e e b b b
I I R R A AT RN AT AT,
HE R i b b v e e v e by
IR ERIR IR
‘lll:lll:ll:lllll:::::llulll:l‘lllllIIIII:l:ullll:ll:
P e e e
Fw gy Wy oy oy ey iy
T TR T T L T T T T A AR I

‘1271|,l||v'v|l|l|vrrll|,,|l.

-14 1 1 1 1 ! |
200 250 300 350 400 450 500

-]
2 gh LM E i o BT A AR B R

Fig.2 Time-history curve of lateral impact

o
)1
L '
(A non'
[l

0] v o AT /KN
o & ALV o N A o
T

—_
o

load on drilling bit



152 BhiR T 7

202643 H

Sy HT L S AW L A A B A AN R A
P S E B I 0 G S e R B BRI
KT BB A G R . BT 5 Beg
PRI B R TS i B Ll & B R T

?»311.2 mm &5k + 0228.6 mm/®244.5 mm X
1°/1.25° 3 25 2 FF + (0300 mm & 1F 2§ + % &+ O
203.2 mm JCREENHE X 1R +LWD g BT +0
203.2 mm & #E X 1R + 0177.8 mm & #E X 2R + @
127 mm AN EEGAF X 30 M + D127 mm &4 FT .
2.2 JEZETIXHLE K
221 HST B AL ) SR BB A

TUAAR )= A ARSI E T GBS MR,
BTN SRR T B, R AR R S s B 1Y 2
BLWE . MBS, B 5 R A B AW
A, W] YRR LB Ty o (R S R A
Jo 4 PR K X S 2 e T A, B R SR
B RABE T A5 A b R RE B 3G OR, e M AR LB
FEIHEME 2, S E WS RERTIRX,
IR RE AR e R AR KU . R SE R R B,
SR T PG I AR Al g Ao R b R 0 AR B O U
DAY 1l 22 6 0, TR B, B i R A A o 3 4 v

BT A RO ) R % R 2 S MR LB R )
e AN R A N o G A R UK ) = R TN
AN FESRREET CHAE RN DR ER G IFX B
75 R AR R Y BT B 2 FL B T 11 SRR A

Py=o0,— (Ae“"’/v\ + Ce“") + Ee!VVe™ (1)
AP ——HZFLBE T ,MPa; o, EAE
JEJ1 ,MPa; Vi——9N I B 25, ps/m; V—1H I B
% us/myp——IAM b s K'——H1 )2 1835 R0 A2 1k
OIS R P LR R KL /KK,
— MR BB K—HRET BB R, KW T )5 %
MKe/K KRR EMERBEFR ;A CE .
b DX 35 B, AT R 24 A b E R DR 2
U115 N g
2.2.2  JRZLXE ML T3 e W = T S e

i R SE A B, 43 A N S I X )
WALEA I RCIEE S

(1) % 4248 W X, N T 24 4% 3 20 5% ) 284 4% [H] 19
MV T, 7 BLEE B S v, 23 7 A N 7 B O RN
[vi) i 7 2 0 1 T A0, e 7 g 1 T 4 e A el s

(2) 38 o B 40043 Br , WY 24 8% 55 K Ty ), 3 [

150~175 m, A AE N S8l , i e Al 4 0 1 , B e
50 m N M2 ) 4 32 B R LB U e, X
PEES S, YHIE R ) R B A2 H e s Y R R Y 4 K 7
] 1, Y5 R 80 m P, b )2 25 37 B R 4 2 4k U
Ko, 8k 150 m B, HHS R ) R & 52 g [0
] b, B 50 m, FLIR R ) 32 IR 24 24 4 I I o

(3) J& 245 M) Bk &0 I 9 A 7= e g, 2 4B O
(49 A 72 TR 77 B8 > 10 MPa i}, Rij 391 24 14 5% i ] LA
ZWE AT, 3 ][] FE > 50 m (i X 8k, EERE AR Z
JE 24 M X BT .
2.2.3 HiEEITLk

S5 5 R 240 N M 2 =R 7 B 52 e 4
A AR HLE T B R 2 T A A B R - A R
T 24 15 12 Fe 07 R i << 10 MPa i) IX 8 (DL 24
B ST K R 50 m oy B E D )2 & A
FE B THIUIE 5 28 S 0 KT ] BB T 6 i 4 5% 1 ) i
J i BE (— M B 50 m bR MEAE) 5 X5 T AH 48 T it T
I A — DI A 5401 09 B I B A AT
LB AL B, A T B ORI ) 55 A AR D
50 m f1 80 m MY &4 &

FE W 5 25 48 JF I IE Bl O 1 24 T 4 e Al
Jei B[R — 0 TR R A T a5 R R
SEEE B HL T (8 45 S B S 5O H L, o B T SR
B BT 0 A R R R B8 T R T O kL
PEPFM 25 RN -

>R B B 0 18 BT, B T it T B AR B A
15 B AR () AT ARl O B A K, LR I Ao A v B L
B, W Bl Al 1 B Al O TR I A A R A
BTN, Al HCR AR, TR B LASC P . SR 0 5 9
B 7 SNt TSR AR 38 R R RS X H R LR
e RIS I <100 m, #7767 Ff1 38 i < 20°, EEBH. 14
<40 kN, UL, 7E A 25 8 X 0 J2 1l o 4% 1
T R A U Rl A R 2T X IR A
0L 2 3. SLEE AT RS BB R EGE .
TETE [ 55 )2 B Rl L 2 24 7 (7] B 25 > 15 m i, 7] ik 58 K
SF-[] BRI b T e 1) 4 ) B 5 A8 O R R A
i G [ J2 AH A 5 AE KO 8] 2 B 6l 1, 24K CF B 2
H o B R B L.5 0, s il - 80 05 0 O B8 R AR
>1.58FEMHE >15m,

3 EuEHGE TR
JYA-1HF H-5 RS R4 A D #E 10 m,



W53 21

JEAE R A < 0 e B S S AT 2 T R 1) il T B AR M s S gk 3% 153

x2 ZERHERITHR
Table 2 Design effectiveness of

obstacle-avoiding trajectory
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Table 3 Trajectory design effectiveness under

different target point displacements
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