WX BEND AL

ok E4aly RESERVOIR EVALUATION AND DEVELOPMENT 201948

BRI &M FH S R R 5

i ¥ %
(PRI PR AR 432 ) )1 001 L6, TR 408400)

WE: XD ARESTH AR AR 2R ETL, HFD 2 REME R, MEREKE, AR A
BOCMRERENEG,LRMESE  ERFREREDETHEBHRELE TN, BIRTE BN A &4 T F REERE
BTN EDEMEEN U EDHENFLHENNBFEENAREFTEET L, UWARS T4 L AR &3
HRABEDENFRIE,MET AR e, TEREYP R MR R E B TEE, FREU SARNE A RTERA
BRL A B (0 ~ 15 MPa) , BUE B s EE RN MBI A Y AR KE G AR ¥ EFIBE X R 45 Tk 7H B
18 (15 ~ 50 MPa) , 5 7 7% FUFRAE & B Pk B BO R o ) W R U I B 3 0, Bk b o R 4 B 104, FL IR BOUE 46, 4L B O
A AL A B MR A BB 95 B0 R S e R L A B v LB — B, S T R A A B 53 R A
N E BB M.

KR : B R Do AR LR A B BEE

FESES TEI22 XRRFRIAAD : A

Acoustic characteristics of tight sandstone under different variable effective stress
PANG Liufa

(Nanchuan Shale Gas Project Department, East China Oil and Gas Company, SINOPEC, Chongqing 408400, China)

Abstract: During the process of drilling, well completion and production, the effective stress changes, the pore structure of tight
sandstone is complex, and the micro—fracture is developed. When the effective stress increases, the micro—fracture will close, and
the pores volume will decrease, which make a difference in the propagation characteristics of sound waves in tight sandstone. The
researches on the characteristics of acoustic wave propagation under variable effective stress are significant for the prediction of for-
mation pressure of tight sandstone and the cognition of response characteristics of dynamic mechanical parameters of rock. Taking
the typical tight sandstone of upper Paleozoic Permian in Ordos basin as the research object, velocity of P-wave and S—wave and
permeability of dry rock samples with the increasingly effective stress were measured. It was proved that when the effective stress
(between 0 ~ 15 MPa) was lower than the critical value, the tight sandstone was mainly characterized by the closure of micro—frac-
tures, and there was an exponential relation between effective stress and velocity of P-wave and S—wave respectively; when the ef-
fective stress (between 15 ~ 50 MPa) was higher than the critical value, the deformation characteristics of rock gradually transited
from linear elastic stage to plastic deformation stage, the interlayer dislocation occured in tight sandstone, the pores volume de-
creased, and the velocity of P-wave and S—wave changed with the effective stress in a liner relation. Meanwhile, the response of per-
meability and wave velocity on effective stress matched with each other. When it was below the critical value, it went down exponen-
tially with the effective stress.
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Basic physical parameters of experimental
rock samples
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Table 1

A-1 527 251 &8k 7.35 0.081
A-2 491 251  f8b 898 0.031
A-3 486 252 @8b 409 0.042
A-4  5.00 252 @8k 985 0.737
A-5  4.96 251 @8k 973 0.170
A-6 422 253 @8E 1651 0.084
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Fig. 1 Triaxial seepage instrument with high temperature

and high pressure
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Table 2 Relation between P-wave velocity and
effective stress

v,

o<o. R T >0, R

V,=0.0030 +4.557 0.99

A-1 V,= 4.4030"™" 0.94
A2 V,=41900"" 093 V,=0.0040+4.557 097
A-3 V,=4. 10907 0.92 V,=0.0030 +4.262 0.94
A-4  V,=40990"" 093 V,=0.0050+4.294 .98
A-5 Vv, =3.2360"" 092 V,=0.0160+3.359 098

A-6 V,=4.2790"" 0.95 V,=0.0030+4.533 .93
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Table 3 Relation between S-wave velocity and
effective stress

V.

o<o, R g>0, R

A1 V.=17140"" 096  V.=0.0020+1.899  0.99
V.=0.0010+1.575  0.96
V.=0.0050+2.190 .98
V.=0.0020 +1.449 .96
V.=0.0020+1.886  0.97

V,=0.0010 +1.809 0.92

A-2  V.=1.5240""°  0.98
A-3 V.=1.7715"" 0.95
A-4  V.=13890""" 095

A-5 V.=1.7485""° 0.98
A-6 V,=1.7330"" 0.98
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Fig. 2 Relation between P—wave velocity and effective siress
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Fig. 3 Relation between S—wave velocity and effective stress
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