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Features of seepage resistance during water
flooding in low permeability reservoir
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Abstract: Low permeability reservoir has poor physical properties and small pore throat, so it has great seepage resistance
in the process of water flooding. It is difficult to establish an effective displacement pressure gradient between injection
wells and production wells. It is very important to establish a description method about seepage resistance and study the in-
fluencing factors and feature of seepage resistance change of water flooding in low permeability reservoirs. A mathematical
model of seepage resistance gradient of the water flooding in the low permeability reservoir was established based on the
law of conservation of mass flow of oil and water. The variation feature of the seepage resistance gradient was analyzed by
the function of the change rate of seepage resistance gradient, which provides a macroscopic characterization method of
seepage resistance gradient of water flooding in low permeability reservoir. Theoretical analysis shows that the seepage re-
sistance gradient shows nonlinear feature in the process of water flooding in low permeability reservoir, which increases
first and then decreases with the increase of water saturation. There is a maximum seepage resistance gradient in water
flooding of low permeability reservoir, which is related to water injection rate, fluid viscosity and reservoir permeability.
The higher the water injection rate , the larger the maximum seepage resistance needs to be conquered ; the higher the oil vis-
cosity, the larger the maximum seepage resistance needs to be conquered ; the lower the reservoir permeability, the larger
the maximum seepage resistance needs to be conquered.

Key words: low permeability reservoirs ; displacement pressure gradient; nonlinear feature of seepage resistance gradient;

maximum seepage resistance gradient ; change rate of seepage resistance gradient
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Fig.1  Oil-water relative permeability curve
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Fig.2 Change rate of seepage resistance gradient during water
flooding in low permeability reservoir
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Fig.3 Effect of injection rate on seepage resistance
gradient distribution
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for different oil viscosity

fEEBRENYE  MHZBERMN B
FIBRE AT HYFENE (B 5) nT RN i )= 8 iR — g I,
Wit 5 K PR R JBE PR30, 32 W BEL ) e 2 e T
85 B g R MR, KBS WL B BB, B KB
VL BEL 76 L ) 5 £ =98 B AR, i KB B )
o0 JEEXGF IO 14 5 7K PR AR E AN



— f#ZIBIEFE 10 mD

AR SAE

120- moR o o5 R oIk R 201841 H
2r 0, ZK BRI 5 It B A B s/ o AR SE TG 0 M
; 10 - RS EEAE T, KSR R H 1 B B i B
§ g L £ 4 14.6 MPa/m , 15 Bl 5 KB It B 8S BE B 1 75 7K
ol — W D TRy 49.4%.
5= — f§EBEH NS5 mD s
=
=

4
2 —//_\
0 1 1 1 1 1
20 30 40 50 60 70 80
EIKMFIE /%

BEs5 fiERSERNSRBENEEES RN
Fig.5 Effect of reservoir permeability on seepage
resistance gradient distribution

oy B

KB B2 KIRTT L #5813 F 1 Y
AR AR AR X T2 R A 78 15 )2 /K BRI R R
B, MR R R T KB B B R i
JZREME AT A IR R R4, i — i m K
CRICE.,

BB 3B it )2 /K B 35 3 BH ) 8 3 B
R P R , R PR e R el DX R T O B Akt
FIRE AR T AR IR AL, SEE A SR
35 0B B E J 31.9 mD, TEA KK R 0.57
mPa-s, BTN 6.63 mPa-s, 710K JE R 7 em,
FHLEAEHNS om, TEABE A 8.3x10° m'/s, LK
DI K AR 95085 2R R R R 0 s L3 1
FRAE X (4) BETHR 2 i BB 5 S 2 i BE
FIRBRE A X e (P 6) AT 2 FH B AR R 53 i B e
TR BRI 5 T BH T B 5 S 4 SR A R R A v, BRI
2 55 70 TR R A, 7 IR ST 35 37 L 0 R
BN 2 e KB W B R B, O HL S 2K R

R1 BDMKENSERRBEENGE
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0.519 0.136 0.047 11.748
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