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Abstract: Based on the geological characteristics of shale oil reservoirs in Lucaogou Formation, Jimsar sag, this paper establishes a
three-dimensional discrete element numerical model for the fracture propagation of dense cutting volume fracturing fractures, with a
focus on well reconstruction. The model builds the randomly distributed natural beddings and high angle fractures according to the
imaging logging data, as well as the sublayer and inter-layer interfaces according to the vertical layering data. It simulates the com-
plex fracture propagation process under different cluster numbers and cluster spacing. analyzes the law of multi-fractures competitive
propagation during the reconstruction by dense cutting volume fracturing, and the three-dimensional occurrence of the reconstructed
{racture system. The numerical simulation analysis shows that: (1)During the dense cutting fracturing of shale oil reservoir, the de-
gree of competitive propagation of multi hydraulic fractures increases with the increase of cluster number and the decrease of cluster
spacing. (2)The competitive propagation of fractures is a dynamic balance process of in-situ stress, fracture morphology and fracture
width. (3)The impact range of multi-fracture system is negatively correlated with the stimulated reservoir area (SRA) under the same
pump displacement and fracturing duration. (4) High-angle natural fractures are easier to block and capture transverse fractures
(main artificial fractures perpendicular to horizontal wellbore). (5) The enveloping area of the multi-fracture system is in the shape of
a top hat, and the staggered arrangement of the fracturing sections of adjacent wells is helpful for reducing the seepage distance of oil
and gas in the undeveloped reservoirs
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Table 1 Mechanics parameters and thickness of reservoir rock
. (705N 5 - AN - 4 i 4 -
= GPa HEE /= F 41/ MPa JEJE/m
TR T )2 28~35 0.30~0. 34 62.9 7.0~8.0
P,1,%" 25~29 0.25~0.27 54.9 9.0~19. 4
WRAERZE1  28~32 0.30~0.32 62.3 1.0~2.0
P1,22 26~30  0.26~0. 34 54.0 6.3~11.8
RAEMZE 2  32~35 0.32~0.34 64. 0 4.0~6.0
P,1,23 25~28 0.24~0.28 54. 0 10. 6~22. 2

*x2 MEMENEWESH
Table 2 Reservoir in-situ stress and physical parameters
Z BAH

I RV F) / MPa 76. 45
fe /N KSR F1/ MPa 57.85

P12 i
s o R )1/ MPa 70. 63
BRI FBH W2 FE ) R A .
JH L B R ) / MPa 36. 85
THUBE PR/ m 2950
. " fi# 2% % % /mD 0. 105
=2
fil 2 B2 EAHIE/(g/em®) 2. 18~2. 44
2 LB/ % 12.56

*3 ﬁggigﬁﬂgﬁft;{ﬁ[uqu

Table 3 Natural fracture occurrence of reservoirs
R o
B FEE R/ (G /m) 1.2~3.5
JEHAE A /() 0
JEHAE K/ em 10
TR F B/ (S /m) 0.02~1.13
R R B /() =60
(R fA B/ em 20

W RN A K E/(m/m?) 2,389

x4 THBH
Table 4 Completion parameters
Z o
fg IA] B /m 5~15
Bt ¥ /m 45
BB SR 3~5
T /m 1
fL#/ (FL/m) 16
LRI AR/ ) 60

®5 BIKGSH
Table S Parameters of fluid flow during construction
Z B B
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HER/ (m? /min) 13
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Table 6 Rock mechanics parameters of each sublayer of the model

)2 BICERE/GPa AR NEEE/m
Tz 35 0.31 35
P,1,2! 25 0.25 16
e 4 )2 32 0. 34 2
P,1,22 26 0.26 12
2 35 0.33 35
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Table 7 Micro-mechanical parameters of the model
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K 1 BEEE Gl 78.0 39.0 30 5. 00 7.5 0. 05
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Table 8 Numerical simulation variable settings
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