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Abstract: In order to develop an experimental method for measuring saturation exponent, a porous plate method for capillary
pressure-resistivity connection survey and a centrifuge method were used respectively to determine the saturation index for four
low permeability reservoirs, and the differences in the measurements were compared accordingly. In addition, the different
mechanism and applicability of these two methods were analyzed using the saturation measurements from well logs. The re-
sults show that the centrifuge method is not applicable when the permeability is lower than 2x107 pum® to 4x107 pum’® be-
cause of the disequilibrium of capillary pressure and resistivity, as well as the effect of evaporation. However, the porous
plate method is preferably applicable when the work pressure is not higher than the breakthrough pressure. The porous plate
method can provide both saturation index and capillary pressure curve, which can be used to determine the reservoir type and
its saturation index, thus can be applied to deal with heterogeneity in reservoirs.
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Fig.1 Device for capillary pressure-resistivity connection survey based on porous plate method
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Table 1 Basic parameters of samples

X HME A LB /%  BER /107 pm? [ e A 2 LB o/ %  BBERE/107 um?
M 8086 EilFes 15. 44 16. 50 S S013 AR 8.81 6.76
M 8109  4EbA 7.96 0.10 S S01S  AEENA 5.17 1.56
M 8126 b 17.70 22.30 S S017  AERE 5.72 0.29
M 8178 ARD A 12.77 7.03 S S027 AR 4.03 0.11
M 17451 b 13.91 2.11 S S048  HIEEA 4.61 0. 07
M 17462 Bl 5.76 0.10 S S051  HEWA 2.53 0.16
M 17482 Ei e 14. 53 61.25 S S056  HIEWA 3.24 0.30
M 17525 Eilres 10. 46 3.68 S S062  HIBRH 7.05 0.34
M 17526 A 11. 80 6.34 S S065  AHE#E 7.88 0.59
X 07407 PR 16.03 1.47 S S090  HEWA 9.03 0.54
X 07418 Rk 13.75 0.82 S S122 A 5.81 0. 40
X 07429 Wik 14. 88 0.29 S SI125  HBEWAE 10.29 0.57
X 18232 WhERA 14.73 3.53 S S167  HIEWE 5.50 0.51
X 18234  WikE 12.27 0.71 S S187  HIEWH 10. 63 0.74
X 18287 e 8. 14 0.08 D 20264 kil 21.21 0.03
X 18131 Wik 16. 15 6.23 D 20266 kIl 18.34 0.06
X 18136 Wik E 15.02 5.92 D 20268  KILA 12.93 0.02
X 07465  WHRAE 13.30 12.59 D 20285 kI 21.07 0.10
X 07480 R 14. 45 19. 09 D 20289 kil 15.8 0.08
X 07485 iR 13.18 2.05 D 20293 kil 17.19 0.05
X 07520  WHRHE 13.86 2.11 D 20295 kil 17.38 0.12
S S004  AYERE 7.62 1.20 DJ 106 hRbA 26.97 103. 70
S S006  ATERbA 7.88 3.99 DJ 30 Rk 34.30 292. 80
S S007  AHLREbA 6. 86 1.16 DJ 136 b 27.94 395.70
S S008  AHHbA 6.29 1.76 DJ 3 b 33.44 169. 50
S S009  AYERE 6.37 1. 66 DJ 10 Rk 31.79 1174.00
S S011 AR 7.21 3.78 DJ 38 b 35.65 1625.30
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Fig.2 Cross plots of saturation exponent and physical parameters of low permeability reservoirs

10 -
—— [Rfk)E —— 1T KhE)=

EEIES p/MPa
[=]

0. 001 . L L
0.2 0.4 0.6 0.8 1.0
TKMABES,
(a) MMIX BEESN
10
— IR —— L REE
o 1}
g
a,
R 0.1
|
b
W 0.01
0.001 1 1 1 "
0 0.2 0.4 0.6 0.8 1.0

BAKMABES,
(c) SHXBERES

100 ¢
& KR w 1154802
M%:y=1.04x2%

R*=0. 97

10§

AR K%

I :y=1.07x %%
R=0. 93

BAKMURES,

(b) MHAEK B2 0 0 i LI

ook 5 MR R A

S Y e
4 % :y=1.02x 1%

R=0. 92

10F I9:y=1.09% %%
R=0. 97

R B K 2%

0.01 0.1 1

HKHIABES,

(d) SHLX PIFE O o BEL Y
REE WM EHRBZ =B

—

3 ¥BERNENENEEENHEAMBRBAESRNERELZS

Fig.3 Capillary pressure curves and cross plots of saturation exponent

and resistivity index based on porous plate method
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Fig.4 Saturation evaluation with saturation exponents measured by two methods in a well of M aera
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Fig.5 Saturation evaluation with saturation exponents measured by two methods in a well of S aera
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