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Abstract

The reservoir of lower member of Silurian Kepingtage Formation in Wellblock Shun 9 was deeply
buried and it was a low-porosity and low-permeability reservoir. Wave impedance was insensitive
to the reservoir and fluid because the well logging curve was seriously affected by borehole.
Therefore, the petrophysical characteristics of Silurian reservoir and the sensitive parameters of
reservoir and fluid are studied by rock physics test. The influence of pressure on the longitudinal
and shear wave velocities of sandstone was greater than that of mudstone. The longitudinal and
shear wave velocities of sandstone and mudstone decreased with the increase of temperature. The
combination of longitudinal, shear wave velocity with wave impedance could distinguish sand and
mudstone well. When the incident angle was large, the sand and mudstone could be separated
better by using elastic impedance, and the velocity ratio of P-S wave was better for reservoir iden-
tification. By sorting the tested and defined parameters, the optimal fluid sensitive parameters in
the study area are pointed out.
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Figure 1. The sandstone P-wave velocity and S-wave velocity with the change of confining pressure
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Figure 2. The sandstone P-wave velocity and S-wave velocity with the change of temperature
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Figure 3. The sandstone P-wave velocity and S-wave velocity with the change of gas saturation
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Figure 4. The density of sandstone and mudstone with the change of porosity
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Figure 5. P-wave and S-wave velocity of sandstone and mudstone with the change of porosity
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Figure 6. The intersection diagram of P-wave velocity and S-wave velocity
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Figure 7. The intersection diagram of S-wave impedance with P-wave impedance
7. 2o, X E

Connolly #i& t (3P BT (1) A S RIS 65 190 MRS, PRI n] BLRE: 1e i )2 Bugkik . A
8T LAE Y, A AO) BN, BATFIH] e Tk JeE X 0 HmE 167, 1 ol AL X
b Ve H 0 HEIPRION 2600, 1e XMRD . YA INRE S ik bR 2 0 K3 4071, g TLA
THIER . Jes X 3Tt

11500 5000
~ 11000 ~
& L g ot
'“E 10500 . g %
5, 10000 & y 5 4000 - g
& s o PE 2 a® -"? ug® . B
. n
& %0 By 2 a0 u i B
S B = [ 4 ]
= 9000 o ] "
& [} s [ ] .
=~ g0l = ~* 3000
[
8000 2500
10000 11000 12000 13000 14000 10000 11000 12000 13000 14000
Z,J(100g+ (s+ cm?)™) Z,/(100g « (s + cm®)™")
(a) 6—6° ) 0=16°
1600 700
©
p— 10 e con * N 600 &
~ 1200 LA &
a * g 500 ‘e ¢
g 1000 - 5 ‘e
S - ..'5. é/ 400 *
PR 4 L g™ ”*ﬂ‘
S | = =B 2 a0 e =
~ ~ [}
~ Vw4 -'-th e
0 0
10000 11000 12000 13000 14000 10000 11000 12000 13000 14000
Zp/(lOOg «(secm?)™) Z,/(100g (s+ cm?)?)
(c) 0-26° (d) 0-40°

Figure 8. The intersection diagram of elastic impedance and P-wave impedance at different incidence angles
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Figure 9. The intersection diagram of velocity ratio of P-wave and S-wave with P-wave impedance
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Figure 10. The P-wave velocity and S-wave velocity of sandstone with the change of porosity
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Figure 11. The fluid sensitivity sequence diagram of main parameters in the study area
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Figure 12. The intersection diagram of sandstone density and P-wave impedance with P-wave velocity
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Figure 13. The intersection diagram of sandstone bulk modulus and lame constant with P-wave velocity
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