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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 2 x 10 > wm’ to 4 x 10 * pm* 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

1

©/% £/10 7% pm? o/ % E/10 7% pum?
M 8086 15. 44 16. 50 S S013 8. 81 6.76
M 8109 7.96 0.10 S S015 5.17 1.56
M 8126 17.70 22.30 S S017 5.72 0.29
M 8178 12.77 7.03 S S027 4.03 0.11
M 17451 13.91 2. 11 S S048 4.61 0.07
M 17462 5.76 0.10 S S051 2.53 0.16
M 17482 14.53 61.25 S S056 3.24 0.30
M 17525 10. 46 3.68 S S062 7.05 0.34
M 17526 11.80 6.34 S S065 7.88 0.59
X 07407 16. 03 1.47 S S090 9.03 0.54
X 07418 13.75 0.82 S S122 5.81 0. 40
X 07429 14. 88 0.29 S S125 10.29 0.57
X 18232 14.73 3.53 S S167 5.50 0.51
X 18234 12.27 0.71 S S187 10. 63 0.74
X 18287 8. 14 0.08 D 20264 21.21 0.03
X 18131 16. 15 6.23 D 20266 18.34 0.06
X 18136 15.02 5.92 D 20268 12.93 0.02
X 07465 13.30 12.59 D 20285 21.07 0.10
X 07480 14. 45 19.09 D 20289 15.8 0.08
X 07485 13.18 2.05 D 20293 17.19 0.05
X 07520 13.86 2.11 D 20295 17.38 0.12
S S004 7.62 1.20 DJ 106 26.97 103. 70
S S006 7.88 3.99 DJ 30 34.30 292. 80
S S007 6. 86 1.16 DJ 136 27.94 395.70
S S008 6.29 1.76 DJ 3 33.44 169. 50
S S009 6.37 1. 66 DJ 10 31.79 1174. 00
S S011 7.21 3.78 DJ 38 35.65 1625.30
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Fig.2 Cross plots of saturation exponent and physical parameters of low permeability reservoirs
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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



52

) 2014 12

10°?

(1) 2x107° ~4 x107* pm?

2
2x1077 ~4 x107° pm’

40%
1.2 MPa

(2) 2%x107° ~4 x107° pm’

[ ”

pm’

M . : 1982.

1998 25(5) : 80-82.
ZHOU Rongan. The application of Archie equation to the
evaluation of clastic reservoirs J . Petroleum Explora—

tion and Development 1998 25( 5) : 80-82.

I 2005 20(2) :348-
355.
HAN Xuehui KUANG Lichun HE Yicheng et al. A
view of the experimental study on rock electric property

J . Progress in Geophysics 2005 20(2) : 348355.

10

11

2006 30(6) :503-505.
WAN Jinbin DU Huanhong SUN Baodian et al. Un—
dersaturation effects on electrical experimental parameters

of core with low porosity and low permeability J . Well
Logging Technology 2006 30( 6) : 503-505.

2011 18(3):35-38.
LI Kuizhou GE Xinmin WANG Hailong et al. Study
on influence factors of saturation index of low porosity and
permeability cores under experiment condition J

cial Oil & Gas Reservoirs 2011 18( 3) :35-38.

. Spe-

J. 2010 34(1):6-
8.
WANG Xiangang REN Xiaojuan ZHANG Ningsheng
et al. On rock electrical parameters characteristics in low—

permeability gas reservoir and its influential factors J .

Well Logging Technology 2010 34( 1) :6-8.

2003 25:40-41.

LI Xin. Measuring resistive expanding rate with gas driv—
ing saturation reducing technique J . Journal of Jiang—
han Petroleum Institute 2003 25:40-41.

J. 2005 44(1) :21-28.
ZHANG Minglu SHI Yujiang. On Archie's electrical pa—
rameters of sandstone reservoir with complicated pore
structures

Geophysical Prospecting for Petrole
2005 44(1):21-28.

J. : 2009
11(5) :1849.
ZHANG Jin ZHOU Gaiying YANG Yonggang et al.
Rock-electric experiment study on low permeability and
tight sand gas reservoir J . Journal of Chongqing Univer—
sity of Science and Technology ( Natural Sciences Edi—
tion) 2009 11(5):1849.

J. 2006 30(5) :394-396.

YU Jun GENG Xin LI Xiaohui. Improved rock resis—
tivity measurement method in low permeable reservoir
Well Logging Technology

and its application ] .

2006 30( 5) :394-396.



38 6 53
2005 29(2) :91-94. 53462005 S .
WANG Li SUN Baodian SHEN Aixin et al. On ap- 2005.
plication of rock electricity parameters of shaly sand res— 15
ervoir with low—-porosity and permeability X Field J . 201220249149. X P .
Well Logging Technology 2005 29(2) :91-94. 2012-42-05.
12 J. 16 .
2004 23(2):61-63. 201020213137.2 P .2011-64-20.
ZHAO Jie JIANG Yizhong YU Jun. Electricity experi— 17 . CO,
ment study of low-permeability reservoir J . Petroleum J . 2013 35(1):
Geology & Oilfield Development in Daqing 2004 23 111414.
(2):61-63. HAN Xuehui YANG Long WANG Hongliang et al.
13 A practical core cleaning method based on CO, dissolved
J. 2005 29 gas drive ] . Petroleum Geology & Experiment 2013
(5) :449452. 35(1):111414.
ZHONG Yunzi SUN Yaoting ZHANG Junjie et al. 18 .
Rock electricity mechanism experiments on low permea— 201120434212.2 P .2012-06-13.
bility and low porosity cores in water-displacing-oil 19

14

process J . Well Logging Technology 2005 29(5):

449452.
. SY/T

201120434183. X P .2012-07-04.

( )



