Example:
Except for gases at low pressures, the permeability of a rock is a property of the rock and not of the fluid that flows through it, provided that the fluid saturates 100% of the pore space of the rock. This permeability at 100% saturation of a single fluid is called the absolute permeability of the rock. If a core sample 0.00215 ft2 in cross section and 0.1-ft long flows a 1.0 cp brine with a formation volume factor of 1.0 bbl/STB at the rate of 0.30 STB/day under a 30 psi pressure differential, it has an absolute permeability of
[image: ]
If the water is replaced by an oil of 3.0-cp viscosity and 1.2-bbl/STB formation volume factor, then, under the same pressure differential, the flow rate will be 0.0834 STB/day, and again the absolute permeability is
[image: ]
If the same core is maintained at 70% water saturation (Sw = 70%) and 30% oil saturation (So = 30%), and at these and only these saturations and under the same pressure drop, it flows 0.18 STB/day of the brine and 0.01 STB/day of the oil, then the effective permeability to water is
[image: ]
The effective permeability, then, is the permeability of a rock to a particular fluid when that fluid has a pore saturation of less than 100%. As noted in the foregoing example, the sum of the effective permeabilities (i.e., 298 md) is always less than the absolute permeability, 413 md. When two fluids, such as oil and water, are present, their relative rates of flow are determined by their relative viscosities, their relative formation volume factors, and their relative permeabilities.
Relative permeability is the ratio of effective permeability to the absolute permeability. For the previous example, the relative permeabilities to water and to oil are
[image: ]
The flowing water-oil ratio at reservoir conditions depends on the viscosity ratio and the effective permeability ratio (i.e., on the mobility ratio), or
[image: ]
At 70% water saturation and 30% oil saturation, the water is flowing at 14.9 times the oil rate. Relative permeabilities may be substituted for effective permeabilities in the previous calculation because the relative permeability ratio, krw/kro, equals the effective permeability ratio, kw/ko . The term relative permeability ratio is more commonly used. For the previous example,
[image: ]
[bookmark: _GoBack]Applied Petroleum Reservoir Engineering Third Edition كرافت
image6.png




image1.png
B, L 030(1.0)0.1)

= = =413 md
0.001127A,4p ~ 0.001127(0.00215)(30)





image2.png
9Bl _ 0083403000 _,

= = = d
0.001127A,4p ~ 0.001127(0.00215)(30) m




image3.png
_qBu,L  018(1.0)10)O0.I) 48 md
"7 0.001127A.Ap  0.001127(0.00215)(30)

and the effective permeability to oil is

_ 4qBuL _ 00112)3.000.H)
27 0.001127A4,Ap  0.001127(0.00215)(30)





image4.png




image5.png
0.001127k,4,Ap

9B, _ AL _kim Ay
0.5, OOTTEAR K /m A,
u,L

For the previous example,

L1, _ 248710
k,TH, 50734

=149





