PEGN 620A: Naturally Fractured Reservoir
Homework 10 : Solution

Given Equations

1. Fracture pressure equation:
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2. Total transfer function:
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3. Total matrix flow:

4. Saturation equation:

(a) Option 1: IMPES
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(b) Option 2: Partially Implicit
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5. Water transfer
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6. Water matrix flow:
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Re-call HW 9, Pressure equation can be discretized for 1D problem and rearrange as follows
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Discretize above equation we get P, o= Pl i+ At N .

Let’s define A¢P,; = P;‘]Z;l — P, thus P;lﬁil =P, + A¢P,r. Using this definition we can
rearrange Eq (8) as follows
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A OPTION 1:IMPES

To solve saturation equation, multiply Eq (4) by Vg, where Vg = (AzAyAz); ;1 and rearrange
as follows
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Discretize Eq (10) for 1D problem term by term we get

Pressure Term
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Substitute all terms into Eq (10) we get
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Rearrange above equation we get
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B OPTION 2: PARTIALLY IMPLICIT

To solve saturation equation, multiply Eq (5) by Vg, where Vg = (AzAyAz);  ,, and rearrange
as follows
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Discretize Eq (12) for 1D problem term by term we get
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Discretize above equation we get
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