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Exercise 1

1. Explain why dolomite rocks are more prolific oil/gas producers compared to pure limestone.
. With the aid of a diagram, explain the process of petroleum migration and accumulation.
3. State two (2) evidence that support the hypothesis that petroleum is the product of the
decomposition of natural organic matter.

The mole fraction of water, ¥, in produced gas is given by Dalton’s Law:

__pu(vapor)

W ™ p(reservoir)

Where p,, (vapor) is the partial pressure of water vapor and p(reservoir) is the reservoir pressure.

4. State the ideal gas law and show that the water molar rate, g, ,, can be written as:

Where g, 4 is the molar gas rate.

A gas well is producing at a rate of 2 MSm?/day at standard conditions (15 °C and 1 atm). The reservoir
pressure is 400 bar and the reservoir temperature is 100 °C.

5. From Dalton’s law, calculate the mole fraction of water vapor in the gas mixture.

6. Calculate the molar gas rate, given that 1 kmol of gas at standard conditions occupy a volume
of 23.664 m’.

7. Calculate the molar water rate in m3/day, given that the molar mass of water is 18.015 kg/kmol
and the density of water is 1000 kg/m°.



Exercise 3

The pseudo-pressure equation for infinite-acting (IA) and semi-steady state (SSS) petiods are written
as:

Gsc(UB)r 1 Dy
(m; —mpplia = omkh 2 [ln(t) +In (E) + 0.80907 + 2(S + SnD)]
Gse(UB)y |2Dy, (7 3
(m; — mpp)sss = “—s;nk—hr[ = In (é) —7 1S+ 5w

Where (m; — my,y,) is the difference between the initial reservoir pseudo-pressure and the bottom-hole
pseudo-pressure, g, is the flow rate at standard conditions, kh is the permeability-thickness product,
(uB), is the viscosity-formation volume factor product evaluated at a reference pressure p,, t is time,
Dy, is the hydraulic diffusivity, 7, is the extent of the reservoir, 7, is the wellbore radius, § and S, are
the skin factor associated with formation damage and non-Darcy flow, respectively.

Mathematically, the transition time, t,, is defined as the time when:
d
at |(m; — mpp)sss — (M — Mpp)ial = 0
1. Show that the transition time can be expressed as:
2

T
tss = 45’[

2. What is the practical purpose of tg;?
3. Make a plot of (m; — myy) as a function of t for the infinite-acting and pseudo-steady state
periods and indicate the t;.

Given the following reservoir and fluid data:
k=200mD u = 0.04 mPa.s ¢ =025

¢ = 0.01 bar™! 1, = 15cm 7, =800m

4. Calculate the transition time t g given that the hydraulic diffusivity, D, = %

5. Explain why the transition period is delayed in a rectangular shaped reservoir.
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