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Rational exploitation in low permeability
oil reservoir with stress sensitivity
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Abstract: It is difficult to achieve a desired development effect in low permeability oil reservoir. Experiment of stress sensi-
tivity at various fluid pressures was made to test the permeability of the cores in a certain low permeability oil reservoir un-
der the condition of constant confining pressure. The results show that the core permeability decreases gradually with the
decrease of the fluid pressure, and then tends to be gently. The lower the permeability of the rock, the stronger the stress
sensitivity, and the core permeability cannot recover to the former after the fluid pressure recovers. Its reason is that the
stress sensitivity of the low permeability rock is irreversible. Based on radial flow theory, a new productivity equation for oil
well was derived considering the effect of stress sensitive on the permeability. The effect of formation pressure on single
well productivity was calculated. Under the constant producing differential pressure of 4 MPa, the single well productivity
is reduced by 10% to 30% when the formation pressure drops by 5 MPa. The lower the reservoir permeability , the larger the
fall. In order to develop the low permeability reservoir with stress sensitivity reasonably and efficiently , reservoir protection
should be made in the process of fracturing, perforation and operation. In the process of production, the change of bottom—
hole pressure should be observed and reasonable producing differential pressure should be maintained in the production.
After the oil well production declines obviously, real-time aciding should be made to increase the permeability of the near
wellbore area.
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Fig.1 Experimental equipments and flow chart
of stress sensitivity test
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Tablel  Basic parameters of experimental cores

Aoy EHfem  KElem LB, % BEF/N107um’
I 25 438 5.1 0.15
2 25 6.2 135 0.12
3 25 45 158 232
4 25 42 142 0.28
ENGEA W T RS X M2 RO R B S

mPa-s, J& T4 B, L5 2R PSR A AR
) AFFEACTE F g, ) U
1.3 XWHE

SEBG AR TS . O R | SR AR @)
KB A DR A DI R B B A SRR
BB A O I —E 15 8l R 07, Bl s X i 1
FEF7 B B T R 7 PR R
ANAE 8] e Rt 1 3 s s [ ORRRE T H
HEZAZ A 0B ER, OEE LR, H
FERLE A ©F RS SRR R e AN A, o] S b
FUE 38K, R R otk 1 R 25
i OB ER @FEE LR, Yk ORI T
E3| Mg IE GYIEGRRI N et
14 TLWHERHW

A [EA R 1T 4555 0833 R AL R A (&
2) AT Bl E 1R T8N A RO SR In , 8 1%
SRR N , VN BE 2 Tk T2 5 i O R 3
KREVIHIKT G B ERANRRIKE 2P UG-, A
OB E R A, N ) BB s 9 145250
A BN T3 N 4.5 MPa 3 i £ 6 MPa ], 8 % % M
0.16x107 wm® FFEF] 0.10x107° wm?, A RN F7 36K
30% , 15385 T [T 40% , {5 5 W /0N 77 4k Sk 1
NI v AN Y TR N SR N S R S DN
6 MPa J# /N2l 4.5 MPa i, 50038 1% R K E £ 0.11%
107 wm?, JFERIKE FIRI KT A DB BRI
T2 PR R B A O T s, o A R
A AL B R MR P A5, Em RS T 25 08 0%
R AR ST E B E BIWILRAKT-B 0B 3



$oadk: 4l

B ARIB N AU IR S BT A -107-

—— ik /Ny

BiE#R/107 pm’
o
o
o]

o
o
X

3 6 9 12

BiE#/107 pm’

36 9 12

38 71/ MPa A XBLJ1/ MPa
a—15 %0 b—25 %L
NE 0.3 —— kN NE 3 —— Yk /NI
= Ik ) = B IE 7y
= —e— KU = —e— BRI
Z 0.2 BN 2 Ik 7
%) )
0.1 A
3 6 9 12 3 6 9 12
A 38 71/ MPa A XN 71/ MPa
350 d—45 75 O

2 AEBHEATEELEERNTUNE
Fig.2  Variation of permeability of various
cores with effective stress
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Fig.3 Influence of reservoir stress sensitivity
on single well productivity
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Fig.4 Variation of oil production index of various cores in
different producing differential pressures
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