
Reservoir Engineering II

Lecturer: Dr. Mohammed Idrees Al-Mossawy

2020/2021

Lecture 8: Unsteady-State Flow of Reservoir Fluids (Part 2)

Ref.: Reservoir Engineering Handbook by Tarek Ahmed 

1

Al-Ayen University
College of Petroleum Engineering



Outlines

 Solution of the Diffusivity Equation

 Radial Flow of the Slightly Compressible Fluids

 The constant-terminal-rate solution

 The Ei-function solution

 The dimensionless pressure PD solution

o Infinite-acting reservoir

o Finite-radial system

2

 Unsteady-State Flow



3



4



5



6

• For the behavior of the bottom-hole flowing pressure at the wellbore, i.e., r = rw:

• It should be noted that these approximated equations cannot be used until the flow time t exceeds the limit 
imposed by the following constraint:
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Example 1
An oil well is producing at a constant flow rate of 300 STB/day under unsteady state flow conditions. The 
reservoir has the following rock and fluid properties:

Calculate pressure at radii of 0.25, 5, 10, 50, 100, 500, 1000, 1500, 2000, and 2500 feet, for 1 hour. Plot the results 
as:

a. Pressure versus logarithm of radius
b. Pressure versus radius

Exercise:
Repeat the example for t = 12 hours and 24 hours. 
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Solution
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Using the data in Example 1, estimate the bottom-hole flowing pressure after 10 hours of production.

Example 2

Solution

To use the approximated equation, the following condition should be satisfied: 

Since t= 10 hrs > 0.000267 hr, then Pwf can be calculated from the following equation:
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A well is producing at a constant flow rate of 300 STB/day under unsteady-state flow condition. The reservoir has 
the following rock and fluid properties:

Example 3

Assuming an infinite acting reservoir, i.e., reD = ∞, calculate the bottomhole flowing pressure after one hour of 
production using the dimensionless pressure approach.

Solution

Since tD > 100, we can use Equation:

From the definition of PD:
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THANK YOU


