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Nomenclature

Symbols
g Gravitational acceleration, cm/s?
k Permeability, md
L Length, ™
M Molecular weight
5:; Gas saturation, fraction
Sw Water saturation, fraction
3o Oil saturation, fraction
Swe Connate Water saturation, fraction
Soe Critical oil saturation, fraction
T Temperature, €. F~
Y, Volume, cm 2
K Viscosity, centipoises (cp)
am
fo) Fluid Density, cm?
g Angle, degree
@ Porosity, fraction

v



Abbreviations

AIME The American Institute of Mining, Metallurgical and Petroleum Engineers
API American Petroleum Institute
GOR Gas-Oil Ratio

ECLIPSE Simulation Software

EUR Estimated Ultimate Recovery

FVF Formation Volume Factor

IMPES Implicit Pressure-Explicit Saturation
IPR Inflow performance relationship
IPTC International Petroleum Technology Conference
MMSTB Millions of Stock Tank Barrel
OO0IP Original Qil in Place

owcC Oil-Water Contact

PDE Partial Differential Equation

QC Quality Check

RF Recovery Factor

SCAL Special Core Analysis Lab

SPE Society of Petroleum Engineers
STB Stock Tank Barrel

JBN Johnson, Baossler and Neuman
USMB U.S. Bureau of Mines



ABSTRACT

Relative Permeability is the ratio of the effective permeability for a particular fluid
to reference or base permeability of the rock . It is one of the most fundamental rock-fluid
characteristics in multi-phase flow, critical influencing both the initial reservoir fluids

distribution and the dynamic process of oil recovery.

The determination of relative permeability requires laboratory experiments, which
are expensive and time consuming .Assuming that core material is available, typically a
limited number of core plugs are consider for testing. There is uncertainty in the results

from two different methods of relative permeability in the same formation .

The primary objective of this study was measuring and normalize the relative
permeability for an oil/brine in a sandstone core using the Unsteady state and Centrifuge
methods. Investigation and compression of the relative permeability curves for the two
methods.

Measure and comprise of sandstone core samples using SCAL data. Four samples
of SCAL data were available for this study from the same formation two of them is
Unsteady state relative permeability and the other two for Centrifuge capillary pressure.

The final comparison between centrifuge relative permeability curves and unsteady
state relative permeability curves showed a very good correlation for the non wetting
phase curves, but completely different shapes for the wetting phase curves.

Vi
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