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Abstract

In current conventional reservoir simulation practice, the input relative permeability curve data is derived from an average of different
laboratory measurement results using several core plugs. Each core plug is only about 10cm which is far small than real reservoir. Thus, the
relative flow characteristics will have a big difference comparing the flow characteristic in real reservoir which is usually in a scale of several
kilometers. A new methodology used to calculate the relative permeability for different facies based on the core plugs laboratory data is
proposed in this paper.

In the proposed method, the entire laboratory measured relative permeability curves are classified according the porosity and permeability of
the used core plugs. Then, different conceptual geological reservoir models are established according the porosity and permeability rhythms of
different sedimentary facies model. The oil and water relative permeability at different average water saturation will be calculated using the
reservoir simulator data at natural depletion and water injection development stage. The oil absolute permeability in a reservoir in natural
depletion and water injection development stage is calculated from integration of pressure curve in the unstable radial flow formula. The oil
and water flow under constant pressure and variable yield is simulated using the Buckley-Leverett oil-water displacement theory. Oil and water
yield of fixed time interval in a continuous period is recorded and the average saturation in the sand body is calculated. Then, the oil and water
effective permeability at the average saturation within each time interval is calculated from the unstable radial flow formula, which will be used
to draw the oil and water relative permeability curve of the reservoir.

The principle and implementation steps of the proposed method are illustrated using a synthetic data set. It is shown that the simulation results
using the proposed method improve the history matching significantly.

A new methodology used to calculate the relative permeability based on the reservoir geological model and flow simulation data is proposed in
this paper. In this proposed method, the relative permeability curve of different facies is gained from the coupling of those at core plugs with
different porosity and permeability. It provides a new research way for the combination of reservoir model and reservoir numerical simulation
model.



