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Abstract Shale gas is an important unconventional gas resource. PetroChina is using geological evaluation technology in
shale gas exploration and development in the Sichuan Basin, and has made remarkable progress. At the same time, there are
several rock mechanics problems found in the development of shale gas: (1) The horizontal wellbore direction problem. Due
to the complex geological structure of the Sichuan Basin, the current wellbore direction is perpendicular to the direction of the
maximum horizon stress and the direction of horizontal boreholes brings a series of engineering problems; (2) The problem of
fracturing fluid volume: The imbibition, displacement and energization of fracturing fluid, requiring the maximum increase of
fracturing fluid; (3) The reservoir protection problem: In the process of shale gas development, reservoir protection should be
correctly understood, and the imbibition of fracturing fluid should be encouraged; (4) The casing deformation problem: Casing
deformation is severe, causing serious economic loss. Solving these key problems can further increase shale gas production and
reduce production costs, which are of great significance.
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Table 1 Influence of horizontal wellbore direction on borehole stability under different stress states

i AR EAVIESA TR R 7 1)
EWH 258 S, >8>S, IKAF-ARe R =R 15 18]
BEI[) =32 N2 Sy>8,> S, TRAF-fie/ N R F 7 ]
T W T2 5 Sy>8,> 8, =SS

v ) 44 55 it 2 R TR R S, PV R A5 A
WA, MK IR IR BT K d KN 1 7 ]
IO 7= i fe i U A IR 5 A A W Y
R, TR E)ZE T, R 2485 AT L K FRBE A ik
AN R, DT A R TR, ieAh, JE
TERESGE AT, MK BR R, 2R B S
ARSI Xt i S 1) A SR, T L e A ) 2488 D ]
Dl R BRBE i s A2 it i, I LT LA R B 1k
ZAAENN TR, PR AE PRUE AT BERS E I AT
T, AR Ty 1] — e T B R R ) A )
HAT7ER TGS X, KPR 1 33—
R e O - R N S S s [ FE
— TR A R R LTS R R, DA e
{FR 12 1l DX A2 2% 1) b R 1 25 B it Tl ok T — 3571
TR, DA PHARZE DX H R 5], 12 i DX 1 2 A 3
AR, AR PR 1 & B W2 & B T H b2 N i
K AR H 7 e K 22 5 0Tk 90°, & 24 Ay b Ty v
FOZ MBS B K RO LA IRBE, AEE
Jiti T T — 20, xR R EG R, 5
RS T VR RK S RD S AR TR A
Ho i AR B AR, BN ILE
BRSE—RFME, BLAh, PERA A FXH T
X — 25 St g = 1 77 216, T 209 X He Ttk
ST T Gt R 2 AR THIX TR S 2 25

0,
g, v On
! o, |/
“0Oh
~Oh
AN EES: EELE

E1 KEATERETEREE"
Fig. 1 Schematic diagram of different fracture directions in
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Table 2 Geological model and complex well statistics in Changning area
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JeEE /% B HIEIER nD WE 5515 /nD BB/ %
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Table 4 Change of permeability of core micro-fracture after imbibition test”"!
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Table 5 Changning-Weiyuan area shale gas casing deformation statistics
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