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Simulation




Finite Difference Equations - A
Discrete Approach



Discrete Approach

Does not derive equation from the partial
differential equation through Taylor series
(continues approach)

Continuous approach is not commonly used
In practice

Now, we will learn how to derive the equation
through block (discretization of partial
differential equations)



Oil Material Balance Equation

Begin with a statement of the continuity, or
material balance, equation:

Net rate of Flow in (scf/D) = Rate of Accumulation (scf/D)



Oil Material Balance

Consider a 1-D of homogeneous model:
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The Rate of accumulation during the time

step, At is:
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Net rate of flow in = g ¢ + Aright



Net rate of Flow in (scf/D) = Rate of
Accumulation (scf/D)
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Introducing New Term

Transmissibility, T = k A/L
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Terms Consolidation

Introducing a_¢ (mobility x transmissibility)
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Oil Material Balance

Final discretization

For 1-D problem:
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For 2-D problem:
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Oil Material Balance

Final discretization

For 3-D problem:
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Simplification with “difference”

operator

The Qil Material Balance is:

Aa,Ap = E ‘ B, / ‘ B, /




Heteregenous Reservolir

b * Kk * ki, by,
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Heteregenous Reservolir

b * K * kK, h.,
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