$30%5 EsS B VN N S R G Vol.30, No.5
202349 H Petroleum Geology and Recovery Efficiency Sep.2023

S| MG B0 21 . B BUZ R TS 12 S50 R RU, B HORT e 24 24 4 () s Wil [ . Y1 =0 HILTE 5 R 13, 2023 ,30(5) : 22-30.
ZHONG Anbhai.Size effect of mechanical parameters of laminated continental shale and its impact on hydraulic fractures[J].Petro-
leum Geology and Recovery Efficiency,2023,30(5) :22-30.

BYEMRTTE NFE SRR TN & H
X} E R R ER) R0

GES
Cr B AR FE 2 ] A TRR BRI B, LIAS 275 257000)

FZE « U PR B B AR DU T B 35 SUZ DR B A DUE BAT B R B W  EUR B S22 ) A B B AT s AR ek, &
BOL 222800 ROT RO WY o DA i P 3 35 B2 PR SO AR U 0 1, R T = 4 FROCEUE RS T %, R 458
BIFGE A Oy 2 o B e AR () R R o S5 AR AR 2 250 RSE/INT 500 mm R Rk 0 588 52 0 33 PAASE 19 RS A
W AN LR o 5 B A AR i 5 A0 RS SR SR RO R | HUK ) e R R T T Bt S0 R B8 il o A1
PLEERA IR ITT RS 1.5 m i BE T A 3 A BRI ) A s AR B O T SR i B R TR 264 R
BICRST/NT 1.5 m BT RS T BT

KRR : i AR DU 5 F1 22 2800 N RINE 5 7K g e

XEHS:1009-9603(2023)05-0022-09 DOI:10.13673/j.pgre.202111028
FE 42K S TE135 TERERIRAD : A

Size effect of mechanical parameters of laminated continental
shale and its impact on hydraulic fractures

ZHONG Anhai
(Research Institute of Petroleum Engineering Technology , Shengli Oilfield Company , SINOPEC,
Dongying City, Shandong Province, 257000, China)

Abstract: The laminated argillaceous limestone facies shale in the continental shale reservoirs of Jiyang Depression has good physi-
cal properties of reservoirs, but the mechanical properties of reservoirs have strong heterogeneity due to the dense laminae, which
leads to the significant size effect of its mechanical parameters. The cores of the laminated argillaceous limestone-facies shale in
Boxing Sag of Shengli Oilfield were taken as an example for systematic research on the mechanical properties of cores and the size
effect of hydraulic fractures by three-dimensional finite-element numerical simulation. The results show that when the core size is
less than 500 mm, the uniaxial compressive strength and modulus of elasticity have a significant size effect, and they have a nega-
tive exponential relationship with the core size under different confining pressures. The breakdown pressure of hydraulic fracturing
decrease with the increase in the unit size. In Boxing Sag, when the unit size is 1.5 m, the breakdown pressure and stimulated reser-
voir volume (SRV ) obtained by numerical calculation are closer to those of real formations. It is suggested that the unit grid with a
unit size of less than 1.5 m should be used for simulation design under satisfied computational efficiency.
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Fig.1  Rockman triaxial tester for rock mechanics
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Fig.2 Core model of continental shale reservoirs
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Fig.3 Calibration of micro-mechanical parameters of argillaceous-limy minerals
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Tablel Micro-mechanical parameters of argillaceous and limy minerals in shale
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Fig.4 Finite-element numerical model of shale
cores with different sizes
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Fig.5 Stress-strain curves of shale cores with different sizes under triaxial compression
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Fig.6  Size effect of mechanical parameters of argillaceous limestone-facies shale
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Fig.7 Laminated argillaceous limestone-facies shale cores from Well FYP1 in Shengli Oilfield
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cores with different sizes
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Fig.9 Stress-strain curves of laminated shale cores with different sizes under triaxial compression
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Fig.10  Size effect of mechanical parameters of laminated shales
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Fig.12 Three-dimensional geomechanical model of hydraulic
fracturing in laminated shale reservoir
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Table2 Three-dimensional geomechanical model of hydraulic fracturing in laminated shale reservoir
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Fig.13 Hydraulic fracture morphology and SRV of shale reservoirs with different unit sizes
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under hydraulic fracturing
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Fig.15 Comparison of hydraulic fracture morphology and SRV between numerical simulation and microseismic monitoring
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Fig.16 Breakdown pressure analysis for different unit sizes
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