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Abstract Resistivity index measurements (14,) are nowadays 
routinely carried out at Shell Research, Rijswijk with the continuous injection 
(CI) method. In this technique one fluid phase is continuously displaced by 
another, while the injection pressure, the fluid saturation and the resistivity 
across the sample are recorded. The growing demand for measurements at 
more realistic reservoir conditions stimulated the development of a CI 
technique that enables isostatic stress conditions and injection pressures up 
to 60 bar to be applied, the latter being of importance for tight core material. 
Experiments carried out so far indicate a possible effect of stress on the 
resistivity index, this depending on the porosity. To study the effects of 
wettability and to gain a better grasp of the relationship between resistivity 
logs and laboratory core measurements, the RIMARC (resistivity index 
measurement at reservoir conditions) equipment was developed, in which 
CI-like measurements can be carried out at reservoir conditions of pressure, 
temperature and stress, with 'live' reservoir crude and brine as pore fluids. 
Scouting experiments have revealed a good similariiy in results between this 
equipment and the 'standard' CI set-up when measurements are carried out 
under the same conditions. 

The first experiments at reservoir conditions are compared with the 
standard measurement. 

INTRODUCTION 

The hydrocarbon saturation of reservoirs is often calculated from resistivity 
logs. For these calculations, the exact relationship between the electrical 
resistivity and the water saturation of the rock is required. A wide variety of 
techniques is used within the industry for measuring the electrical properties 
of core samples as a function of water saturation (Sprunt et al., 1988). 

In 1984 at Shell Research, Rijswijk, The Netherlands, equipment was 
developed and built to measure the resistivity index of core samples 
according to a continuous injection (CI) technique (de Waal et al., 1989). This 
method was intended to replace the capillary equilibrium (CE) method which 
had been in use until then, and which was very time-consuming. Both the CI 
and CE methods are modifications of the method as described by Waxman 
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