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Abstract; The Weirong shale gas in the Sichuan Basin, buried at depths of 3 600-3 850 m, represents a proto-
typical deep shale gas reservoir. Drilling operations face challenges such as a complex pressure system, developed
fault-dissolved bodies in certain areas of the Maokou Formation, poor drillability of formations, and high strata
temperatures in the Longmaxi Formation. To address these complex geological conditions, this study focused on
the safe and accelerated drilling. By combining mature technologies with pilot testing, continuous efforts were
made to advance drilling engineering techniques. Through deepening the understanding of the geology of the
passing strata sections, targeted solutions for each section were implemented to enhance the precision of engineering
techniques. The Weirong shale gas field had gone through three stages: exploration and evaluation, development
phase I , and 1. This led to the development of safe drilling technologies that emphasize optimization of well
structure, track designs avoiding fault-dissolved bodies, wellbore pressure control, and synchronized drilling and

fracturing to prevent interference between wells. Additionally, accelerated drilling technologies were cultivated ,
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focusing on a “2D + small 3D” three-dimensional track profile, integrated geological guidance, optimal rock-

breaking tools, and enhanced drilling parameters. Applied to over 150 well drillings in the Weirong shale gas

field, these technologies increased the rate of penetration from 6.32 m/h at the start of development to 9.12 m/h,

reduced the drilling cycle from 106.68 days to 68.75 days (a reduction of 35.56% ) , achieving the goal of acce-

lerated and cost-effective deep shale gas drilling in Weirong area. These technologies provide significant reference

value for the development of similar gas reservoirs.

Key words: well structure optimization; track design optimization; fracturing effect; drilling technology; deep

shale gas; Sichuan Basin
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Table 1 Formation pressure and fracture pressure
of Weirong shale gas in Sichuan Basin
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Table 2 Mandatory sealing points at different drilling stages and casing
selection for the first spudding of Weirong shale gas in Sichuan Basin
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Fig.1  Optimization history of mandatory sealing point for second spudding of Weirong shale gas well in Sichuan Basin
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Fig.2 Distribution of fault-dissolved bodies in Maokou Formation of Weirong shale gas field, Sichuan Basin

JZHTER AR T B, & AR T O I DAR B I T
Sk 32 5 S A B S OE AR, IR
WER AR e i 4 IR AT E R )2 2 1AT
300~500 m i %€, Tt R HOR A BUR A HER
7 O 4 I R R AR WA 3,

A I TR 7 s g + e ZE T 7 s ) 48 il
AR BERTUE R I % B AR 29 0.2 g/em’
[ s 3k A, 1 RIS A B AR IR B A I s =73
AP PEFRHE RS R 29 2 d,
24 HERSHEAFR

JRE GUA SB[ A EE 2R 250 ~ 400 m,
FERE I R P AR R D O, RN
KH WX, 445 VA3 KR 5% (W2 e TR
GLEEERTE 123 ~151 m 245100 HE f1 5 E2
WAL B BN R, SR ERFERLR

W23 -5 76 R 240 T E), A28 15 W39-3
= FFRE B R v LA O B s AR Lk,
FH R S5 WA TR, 300 B b kA R A R B
LBH W39-7 H I AL EEE N, X W39-7 4k

S R 2 g
2
~
i
Y Y
S HiF
% A -y A
n B
%jf B
A
e Bt Ay B B+ L U U

K3 R 4 s &

Fig.3 Schematic diagram of wellbore pressure control
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Table 3 Statistics of fracturing effect on drilling
of Weirong shale gas, Sichuan Basin
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Fig.4 Schematic diagram of 3D track profile of Weirong shale gas wells in Sichuan Basin
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Table 4 Comparison of parameters for different types of 3D track
profiles of Weirong shale gas wells in Sichuan Basin

T A HE/m  ERBHK/m O EEEE/KN  FAYEERL/KN  BEEEHAE/ (KN - m)
T4+ /N=4E 5 748.56 721.57 267 332 25.9
X 5 772.66 998.81 302 337 26.8
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Table 5 Recommended mud motor selection
for Weirong shale gas wells in Sichuan Basin
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Table 6 Drilling parameter strengthening at different stages
of Weirong shale gas in Sichuan Basin
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HHEE i/ (/min) 60~70 60~ 80 7.69
- Hef/ (L/s) 55~60 60~65 8.69
—F :
i /KN 60~ 120 80~ 160 14.29
BB i/ (1/min) 50~60 60~ 80 27.27
Hem (L/s) 50~55 55~60 9.52
/KN 60~ 120 80~ 140 22.22
JES %/ (r/min) 50~70 60~80 16.67
. Hem/ (L/s) 28~30 30~32 6.90
=JF
i /kN 80~ 140 100~ 160 18.18
W G/ (r/min) 60~80 70~90 14.29
HEw/ (1/s) 28~30 30~35 16.66
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Fig.5 Drilling cycle indicators of Weirong shale gas
at different stages in Sichuan Basin
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