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Shapes of the Well Drainage Area
• It should be pointed out that the pseudosteady-state flow occurs regardless of the geometry of the reservoir.

Semi (Pseudo)-Steady State of Radial Flow for Slightly Compressible Fluids 

• Ramey and Cobb (1971) introduced a correction factor that is called the shape factor, CA, which is designed to
account for the deviation of the drainage area from the ideal circular form.

• In terms of the volumetric average pressure, 𝑃 :

• In terms of the initial reservoir pressure, 𝑃 :
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Flow Regimes
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Example

An oil well is developed on the center of a 40-acre square-drilling pattern. The well is producing at a

constant flow rate of 800 STB/day under a semisteady-state condition. The reservoir has the following

properties:

a. Calculate and plot the bottom-hole flowing pressure as a function of time.

b. Based on the plot, calculate the pressure decline rate. What is the decline in the average reservoir

pressure from t = 10 to t = 200 hr?
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Solution
(a) From Table: CA = 30.8828

A = (40) (43,560) = 1,742,400 𝑓𝑡

From the Pwf Eq.: psi/hr
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Pseudo-Steady State of Radial Flow for Compressible Fluids (Gases)
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Summary

• The pseudosteady-state flow occurs regardless of the geometry of the reservoir.

• The shape factor, CA, is designed to account for the deviation of the drainage area 
from the ideal circular form

• For radial flow of gases under the pseudo-steady state, there are three forms of the 
mathematical solution to the diffusivity equation:

 The m(p)-Solution Method (Exact Solution)

 The Pressure-Squared Method (𝑝 - Approximation Method)

 The Pressure Method (p - Approximation Method)



10

Discussion
From the table of shape factor (CA), investigate how the value of CA changes with the boundary shape and
well location. Discuss influence of these changes in CA values on the pressure drop in a reservoir with a
single well produces at a constant flow rate.
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THANK YOU


