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Abstract  Quantitative evaluation of stress sensitivity is one of the recognized key engineering problems in shale oil
and gas exploration and development. The problems of shale pore size and permeability decline under the condition of
variable stress have not been settled yet, and need to be explored further. Based on Griffith's classical elasticity solution,
fine characterization of the pores and microcracks of heterogeneous shale, the formula of the retention of rock
permeability under stress is derived by establishing a cylinder tube bundle model with elliptical cross-section. Then the
stress sensitivity evaluation method and the calculation formula of overburden permeability suitable for heterogeneous
shale oil reservoirs are given, respectively. Finally, it has been applied in typical shale oil reservoirs in western and
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central China. The results show that: (1) under the same stress, the stress sensitivity of shale oil reservoir is jointly
controlled by the ratio between the initial major and minor axes of storage and seepage space, Young's modulus, and
Poisson's ratio, and has nothing to do with the initial porosity and permeability of shale; (2) The stress sensitivity of
fracture-type shale is slightly higher than that of matrix-type shale due to the development of microcracks with high ratio
of major and minor axes, and the smaller the Young's modulus, the greater the difference between above two types of
shale; (3) Under the effective stress of 40 MPa, the maximum permeability loss of fracture-type and matrix-type shale oil
reservoirs is less than 10% and 8%, respectively, which proves that the stress sensitivity of shale is generally low. The
impact of stress sensitivity on in-situ reserves and actual productivity of shale oil needs to be reexamined in engineering

practice. The conclusion provides the new theoretical and practical basis for the accurate evaluation of shale oil reserves

and the efficient improvement of oil recovery.
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Fig. 1 The overall research idea of this study: (a) schematic of the stress
sensitivity and law in shale oil reservoir; (b) schematic of in-situ reserves
prediction of shale oil; (c) schematic of the actual productivity evaluation
of shale oil; (d) schematic of the quantitative evaluation of stress

sensitivity in shale oil reservoir

T 3o 3 E L o R R SR 4 TR U i i )2 1) SEBR AT
i, A5 AT ) O S 56 5 I e S 4 1, 6 v [
G IS R S5 9 248 T Vi iy J2 1 . ) BB AIE T 52
VP, A TR H A G R ek iR .
12 ERBTENDBREEITFNARNES

Inglis*?! 75 1913 44041 T PRI FL 11 9 3 Y.
T IS, Griffith*3! 7E 1920 4 H 3 A i 46 (1)
W HE S T P AR [ LS J I Y . B 2
B R FL IR AR bR x JEFEITE [—a, a] XTI, B 1%
R W B ol 7 ) 5K T B8 B d(x) BIERIE A

d()c)=4E¥‘:\/az—x2 1

SEHR N AT, B =p s FHMAERMF =
E[(1-).

S S5 T O I,
LU HAIRILI — A, 555, 4 BT 14
L (LTI, LS A5 A ) T 2048, TR, ¥
BEAITL AT RS, SEkit T —bE, 53 T

o

d(x)

2a

g

K2 Griffith ZE409" ) 414k SR B

Fig.2 Schematic of the growth conditions derivation of Griffith crack
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section (matrix-type shale)
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