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Stress sensitivity analysis of permeability and threshold pressure
gradient in low—permeability reservoir
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Abstract: In order to study the variation of the rock physical property parameter and fluid flow parameter during the devel-
opment of low—permeability reservoir, a new stress sensitivity predictive model for permeability and threshold pressure gra-
dient in the low—permeability reservoir has been derived theoretically combined with the non—linear seepage feature based
on the fractal theory of core accumulation model and mechanics of materials. The variation of permeability and threshold
pressure gradient versus the effective stress with different mechanical parameters was quantitatively analyzed. Validity of
the stress sensitivity model was verified through comparison between theoretical model result and those of available experi-
mental data. The research results show that : the permeability decreases and the threshold pressure gradient increases as the
effective stress increases, and the normalized permeability and threshold pressure gradient has a better power function rela-
tionship under the effective stress. Stress sensitivity of permeability and threshold pressure gradient is closely relative to
the mechanical parameters of rock, higher Young’ s modulus presents a relative weaker stress sensitivity of permeability
and threshold pressure gradient, and lower Poisson’s ratio exhibits a more stress sensitive threshold pressure gradient and
permeability under the same Young’s modulus. The model could accurately predict the stress sensitivity of permeability
and threshold pressure gradient, thereby offer a theoretical base and guide for flow rule research and design for production

performance in the low—permeability reservoir.

Wk H 191:2016-08-16,

TEH A 2 B FH(1992—) , Lo IR & A, A o A4, Ny A 1 & TR D7 i a9 o 16 R FLIT < 13261968538, E-mail :
1533141753@qq.com,

FETH R A RE AL ST H “ QA8 PRI SR B 52 MIERIFFT” (50004002) .



-58- moR o R

5 ORIk = 2016411 A

Key words: low—permeability reservoir;stress sensitivity ; fractal theory ; permeability ; threshold pressure gradient

B I IR A AR, SR 2 KB 2
I ATE K o B B Z R IR B FLMREE R RAAIE
AR ATE Z AL B P R S A R TAE B
I TR BB AR, 12 SR T, 0 3l e A
AL S35 5 [R] I 2 i Bk T R AR e AN 2, A
TERSGRIN FUSIE R . Feil HF K id R, bl
B UAABR ), HZ TR B8 TR =6 0%
JRAETE /LI P 5, BEASHECAL U A 2 R
NEE R BRI R HR AR T SR A AL U
DA Rtk ot 5o C I R e N VAR e R N D
W, 95 125 5 MR Bl e B0 L BB R 7 (4 3 A5 A2 A X
2 MRS T ™ RERZ IR R

FURT, AN 2 68 2 2 800 ) AU e A
BIMFFERLD o X H AR AR A B A AR, R IR
B g = FLBR B B 3 R B S A A AT T
SERBETE" s £ D750 AR A S it B AR,
AR B ) 2 JREBE F] BRGS0 ) SRR
PEHEAT TR M s B W A3 T 4 R HES 7
AL T LT FEURAOIA T P AL £ f
TARE A Z T EURAE 5 iy DA I i X S
s 1S5 298 08 R BERL AR MU RS T
St Bl A8 IO g SR 00 T DA S B ) £ R
X AR JZ It 8l R BE B4 B ) B e AT T
O3 ABS D BE AR . DL B2 T
PR T )= A A P ES B (FLBRE (8 B R 55 BV )
ARAG R, T S 3l s T B2 10 ) S B T i ot
A Z , IR % RS EMEGE &R A 3k
TR BEN 1 Zh A AL A U Y PSR R BT /D

FERT AR R SERE b, 28 3 3T O HE U
SITEERIG SRR 2 B, 455 i IR 2
BURRHE , WA A OUL AL RS F B ST T 48 Y
B 1B Z AL 1B 8 R KR 30 15 186 B B 77 UK
B WA RS A 1 2N RS R R
By IR T E A N S B EAT T X EE AT, AR
RS AR AT T AR

1 Wy k& & 2 LI oy
e

BB 156l T2 TOUL-FL B 205 A8 AR PO 0 2 i X
T HUEHLEE S O B, SR Z LA B
HAE GRS A WOk AL SR 2, RZIS £
ARG, R I H IO RHE , X PP 2R EE A

P # Jok FAL GE R RO LT ARS8 ik . 5
G L, 0B U B 1™ 2 Tt
FERAAHNRHE R PR, BOCRARESE C IR ik
JZ A UL S ALBE A TE R B AT R B 3 I 4
ik Katz S 2 e PR B BE T THd 2 L7
JEFLBRES G BRI, i SR BR824~ 3
Wap 2Ly AS S EXIFARTHET i A

MU IR Hh A, 0 )= 22 AL ot 1
fA AL AL B o s it J= 0 AN ] BLAR O SR AR R K
AU AALB A (B A A TR, A0 5 BE Y
HA R R (1)

1 AEEEEVHERERTE

Fig.1  Schematic of a porous media composed by a bundle of
tortuous core clusters with different diameters
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Tablel  Basic parameters of experimental cores

I O AR R MM
1 2.47 0.11 0.37 5.00 0.04
2 2.48 0.10 1.30 5.45 0.06
3 2.50 0.11 4.81 5.95 0.10
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Fig.2 Experimental verification of the permeability stress
sensitivity model
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Fig.3 Experimental verification of the threshold pressure
gradient stress sensitivity model

1.4
i
% 1.3 F
=
»
R12F
i
=
= 1.1}
=
1.0 . . °
0.7 0.8 0.9 1.0
IE K75 i3 A

4 EMUBHENBESENLSERXRBL

Fig.4 Relation curve of the normalized threshold pressure
gradient and the normalized permeability
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Fig.5 Normalized permeability and threshold pressure
gradient of porous media versus the effective
stress at different Young’s modulus
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stress at different Poisson’s ratios
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