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e) We will consider the J _function defined in the following way: H g‘o " g
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In the following we will put cos@ = 1. Assume that we have a porous medium that varies A)D %
in permeability within the same lithology. We divide this variation in two groups, one with
low permeability 200 mD (group 1), and one with a high permeability 500 mD {(group 2).

Assume that they have the same porosity. Group 1 and 2 can be described with the same
J-function, decide if the following statements are true or false: %- \

Yer 1) 3(5.) (roup 1) = I(S.) (group 2)
Yey i) pe(Sw) (group 1) > pc(Sw) (group 2)
Mo iil) Residual saturation is larger for the low permeable group

YCJ) iv) Entry pressure is Jower for the high permeable rock

No v) For a given height over the free water level, the water saturation is the same for the
two groups

The J-function for the two groups is given in Table 1. Use § = 0, 06, =30 mN/m, ¢ = 0.30,
pw = 1050 kg/m?, p,=850 kg/m?.

f) From Table 1, find the water saturation as a function of height over the free water level(p,=pw)
for the low permeable and high permeable rock. That is, make a table with one column
with the water saturation and corresponding columns for the height over the free water
level for the low and high permeable rock.(Assume that 1D ~ 1(um)? )

o 1z i
Table 1: J function ?c. = A P .3\"4

Sw__ J(Sw)
1.000  0.00
0.950 0.22
0.900  0.31
0.750  0.55
0.600  1.02
0.450 1.66
0.300 2.84
0.250 3.80
0.235 4.23
0.235 5.29

In the following we will take a closer look at an oil reservoir. We will define the following volumes:

Reservoir Surface
S S
AVQR - AVy, + AV,
AV:)H - A‘/tfo + AV;;?O :

On the left hand side there is a reservoir volume of gas (AV?) and oil (AV,%). When one unit
of oil is taken up to surface conditions, there is produced a volume of oil (AVS)) and a volume
of gas originally dissolved in the oil (AVQ‘?O), accordingly for the gas phase. We will ignore the
possibility for dissolved oil in the gas phase, i.e. AV[fg =0.

g) Define the volume factors B,, By, dissolved gas oil ratio R, and total produced gas oil ratio
R,. If the pressure is larger than the bubble point pressure, show that R, = H,.

The equations for material balance is:
F =N(E,+mE;+E.) + W.B,. (1)

where:
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