
Derivation of Single-phase pressure diffusion @model

We start with the :reservoir flow continuity equation
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percolation model:
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and the :reservoir boundary flow condition
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where

well-reservoir contact of the  -th well

normal vector of differential area on the  , pointing inside wellborewell-reservoir contact

mass flowrate at  -th well  

sandface flowrate at  -th well 

fluid density as function of   reservoir fluid pressure

Then use the following equality:
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where

total compressibility 

to arrive at:
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( )6

The left-hand side of equation    can be transformed in the following way:( )5
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where   is  .fluid compressibility

By using the  property:   the right-hand side of equation    can be Dirac delta function ( )5
transformed in the following way:
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Substituting  and  into  and reducing the density   one arrives to:( )7 ( )8 ( )5
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