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Research on Interlayer Interference and the Fracture Propagation Law of
Shale Oil Reservoirs in the Dongying Sag

MENG Yong', JIA Qingsheng', ZHANG Liaoyuan', ZHENG Bintao', DENG Xu’
(1. Petroleum Engineering Technology Research Institute, Sinopec Shengli Oilfield Company, Dongying, Shandong, 257000, China;
2. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu Univerisity of Technology, Chengdu, Sichuan,
610059, China)

Abstract: The Dongying Sag is rich in shale oil reserves, but poor in reservoir physical properties. The sag has many
thin oil-bearing layer sequences in the vertical direction, which are mostly interlayered with limestone and mudstone. To
precisely describe the law for the interlayer interference and the fracture propagation of the shale oil reservoirs in the
Dongying Sag, a separate-layer fracturing model based on seepage-stress-damage coupling was built with the nonlinear finite
element method. The morphology and law for fracture propagation, and induced stress field were analyzed considering
different flow rates and viscosities of fracturing fluid, and different thicknesses of the upper and lower isolation layers. On this
basis, the fracturing parameters were optimized. Simulation results show that the stress interference area grows along with the
propagation of hydraulic fractures. When the flow rate is 9—-12 mm’/min and the viscosity is 20 mPa-s, the induced stress at
the tips of fractures is high. In this case, natural fractures are prone to be connected and good stimulation results can be
achieved. In addition, layer crossing is rare when the thickness of the upper isolation layer is greater than 2.5 m and that
of the lower one is greater than 4.5 m. The results can provide theoretical support for the subsequent hydraulic
fracturing of shale oil reservoirs in the Dongying Sag.
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Fig.1 Fluid flow during fracture propagation
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Table 1 Physical and mechanical parameters of formations in different layers

By fE SEREECRUGPa WIAK  BA%mD  ALBE.%  FLBUE//MPa TN J/MPa iﬁﬁf %ﬁ; "
f)z=a  Jeis 24 0.28 0.02 32 3821 80.53 78.52 73.06
23 KA 25 0.27 2.67 6.5 3821 80.73 71.61 67.25
FaJZ3 A 24 0.28 0.08 1.8 3821 80.93 77.33 72.98
fE2 KA 25 0.27 1.53 6.8 3821 81.43 70.41 66.39
Wz A 24 0.28 0.01 3.1 3821 82.16 76.74 72.38
21 KA 25 0.27 1.21 8.1 3821 84.83 71.61 67.75
Iz Jes 24 0.28 0.15 1.7 38.21 84.92 78.74 73.48
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Table 2 Basic parameters of Cohesive elements of hy-
draulic fractures
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Fig.4 Simulated fracturing pressure and field measured
fracturing pressure

3 JRE PR R AL A

AR 3 B 0t T B A UL a2 SR A A, 5 K e
TR R SRR Y RS 510 T S 1 R R AL HE

3

x

(a) fEE N 6 m*/min

(b) HEE=H 9 m¥/min

i RREEE M LN RZEE S T X Lk
PR 2 X175 S 7 T 3 s i, R A ST A 228 B 4y
2 BB, BB TR R HE i R 2R
FE L B2 R R B2 R R AR AT 1 A ik
WS,

31 ERBZHE

311 FRAHHEZTTHLELY YA

TEJE S BEE N 3 mPa-s, FFE)ZIEE N 3.00 m,
FRRIZEEE S 5.00 m 4T, BT T HE R 2 )
6,9 Fl 12 m’/min T IZLLETE S | 248 90 5
M AR AR, 25 50 WLIET 5. & 6,

MES AT LA, ARHER T, 2480 RIEE
A—Ft, HEEH 6 m/min B, B — K 28Y R, -
W 2 B4R 1 i BT HEAR 05 HEdE N 9 m¥/min 1, A

2 SRBIBEY R, T M RLLE Y ST A HERE ) 12 mY/min
BF, 3 A ae Rl i 4 i . B HERE I OR, RaEd R
S SR BB R, RO By . PR, HERE R R T
9 m’/min, LW ROROK 2 801)2 . (HNIE 6 7 LLFE
H, HefE M 12 m’/min B, 3¢z\%é%ﬂﬁmr“w$ﬁﬁﬁ
FEXE R, I AR M &N B EEC 2K T2
JE, 2 R 4 4% ) 28 3 1 1) )2 8] 3 1) AiE A
B, R Ak 21 K HE i, A% S B LU . 2%
A%, HeRE R EE 9~ 12 m’/min Z JH]

(c) HEFA 12 m*/min

ES5s FAREHGHE THHERS

Fig.5 Fracture morphology under different flow rates of fracturing fluid
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layers under different viscosities of fracturing fluid
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