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A new method for estimating relative permeability with resistivity data
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Abstract ; Relative permeability is a key parameter in reservoir description, oil & gas field development and numerical
reservoir simulation. Steady-state and unsteady-state methods are often used for determining the parameter. However, the
relative permeability can’t easily be obtained through the experiments as they are often time-consuming, expensive , and
sometimes require certain experimental conditions. In contrast, resistivity data are easy to get through laboratory measure-
ments and well logging. This paper proposes a new method of getting relative permeability by using easily-obtained resis-
tivity data through a combination of capillary tube model and Archie equation and introduction of tortuosity. The method
was verified by data from the published literatures and experiment results. It shows that the relative permeability of water
phase obtained through the method is highly comparable to that acquired through experiment method. So when relative
permeability data are inadequate or unavailable, we can estimate the relative permeability of water phase by using the
method based on resistivity data.
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Fig. 2 Comparison between the estimated and measured relative permeability

a 1 550h 2 580 e 3 5H0;d 4 58 0he 5 5870 6 550 755 0h 8 SHL

S DR AT RIR L, 5 DB B R AISL
BREESEYIMES RN 3 s, BRI 25 °C, SEg
TR AN TR 20 X 10° mg/L, 16 25 CHRIF T
HUEHAR D 0. 114 Q + m; 5256 RS 42,5 mPa - s, 15
25 CAMF T HABHRAER R, P AT

P 3 Dy BRI SE R A5 R, nl LA, BB R 4R
RO KL R A BN B b b 2 B R A Y LR
Z , UK E A g aU & 2 8RR 1 0. 96 L L, 15 B HLEH.
ARG ROR BT, FLBE & AR A AT &
BT R A A



55 4 1) O 7R, 55 DNHL BRI A B A RS B R IR T 699
#z2 [EVEFRHTE LR (Pirson K1) 10. . 1=0.805 6 12141
Table 2 Fitting coefficients R” of different models R=09608
IKAHAEXE B R M RE AR XS 7 5 0] R 4L o
g — — o y=1.003 8x71:6%
Li #7 Wik Li B BTk = R=0.9817
FYa y=0.974 2x71'%
1 0.983 0.987 0.919 0.925 % R=0.989 3
2 0.932 0. 891 0. 820 0. 867 11238 11
3 0. 655 0.816 0. 833 0. 877 1=0.979 i
4 0.957 0.961 0.793 0. 827 1 \5
5 0.872 0. 944 0. 836 0. 862 0.1 1
KA/ %
6 0. 873 0.933 0. 896 0.915 - JH-10;  TH 200 —- JH-3 240 —- TH-44 0
7 0. 768 0.902 0. 420 0.510 R E S e
8 0.709 0. 808 0. 905 0.911 Fig. 3 Test results of resistivity index of different core samples
S RARELYESE 1.0r
£3 TRRREOUMSH -
Table 3 Physical properties of natural core samples o8l ® Ko S B
EE ' == K Libi
BER/ BRATK AN EE 1Y === K, il
L T S,/ % y
AT FLBE (10 ) wi/ %o LR 7 22 g 0.6} . — K FiRE
A . Kopitm 7
JH -1 0.29 1180 0.310 0. 548 = 0.4 N
z 04 -
JH-2 0.10 40 0. 105 0. 460
o % .
JH-3 0.18 104 0. 142 0.798 02 o
JH-4 0.21 340 0.158 0.562 e_,;_;.//‘/\‘.\
0.0 ; : e e oo
0.0 0.2 0.4 0.6 0.8 1.0

K4 S JTH = 1 50 SSAR &3 2R 18 5 th A7
ERARRIRAXTE &R WP E Al LUA 3
FOT I RAT R A K AH AR 58 R A S A AH AR X B
BAEE TR, A A XS 8 3 R AT — o i 22
UG WS BN IMAAR XS B R T T R BB IE,

HOKAAE/ %
K4 SCF B ERATTRARRIBER(H -1 50)

Fig. 4 Measured relative permeability and relative permeability

obtained through the proposed model (JH-1 core)
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