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Abstract A reliable residual oil saturation (SORJ 
determination is essential for an accurate forecast of recovery 
by water drive in oil reservoirs. Two phase Row properties (SOR, 
relative permeabilities and capillary pressure) are usually 
determined from waterflooding experiments. However, the 
remaining oil saturation (ROS) obtained from experimental 
waterflooding often over estimates the SOR value in the case of 
intermediate wenability (or oil wet media), especially for 
permeable media. 

The aim of this study is to outline the relationship between 
experimental ROS obtained by various methods. Waterflooding 
experiments under gammaray monitoring and centriiugation 
experiments have been carried out on homogeneous core 
samples. Cores wettabilities have been previously determined 
by adapted techniques. 

The ROS value determined by centrifuge techniques can be 
considered as representative of SOR, and centrifuge capillary 
pressure should be taken into account for the numerical 
interpretation of waterfiooding. Consequently, the relative 
permeabilities values have to be determined between the 
waterflood ROS and the centrifuge one. This new approach 
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using both coreflood and centrifuge measurements allows a 
better two phase flow properties determination. 

INTRODUCTION 

Experimental waterflooding representativity has already been 
studied by various authors. Some of them showed how relative 
permeabilities (kr) and capillary pressure (PC) can be determined by 
numerical history matching of the experimental results for a water 
wet medium (Labastie et at., 1980; Hamon et a!., 1986) or for an 
intermediate or oil wet medium (Labastie et a/., 1980; Hamon et al., 
1988; Vidal, 1990). 

The standard Elf Aquitaine procedure, deduced from these 
works, consists in performing N o  tests : 

- one high rate waterflooding (the front velocity is equal to about 
ten or twenty times the field one) where capillary forces can be 
neglected compared to viscous forces. The remaining oil 
saturation at the end of this experiment is assumed to be the 
residual one, and the numerical interpretation gives mainly the 
relative permeabilities which are not rate dependant (Labastie el 
at., 1980) 
- one low rate waterflooding (the front velocity is close to the 
field one) where capillary forces are not negligible anymore. The 
numerical history matching gives the imbibition capillary 
pressure curve and allows to improve the relative permeabilities 
determination. 

Before both of these tests, the core sample is cleaned by 
strong solvents circulation, saturated in oil and water (initial water 
saturation) and wettability is restored by an aging pefiod in stock 
tank oil. The experiments are usually performed Dn "full size" core 
samples (diameter between 50 and I00 mm, length between 20 and 
30 cm). 


