[bookmark: _GoBack]4.2 Schilthuis’ Steady-State Model 
Schilthuis (1936) proposed that for an aquifer that is flowing under the steady-state flow regime, the flow behavior could be described by Darcy’s equation. The rate of water influx eW can then be determined by applying Darcy’s equation:


The above relationship can be more conveniently  expressed as:


Where: 
eW = rate of water influx, bbl/day 
k = permeability of the aquifer, md 
h = thickness of the aquifer, ft 
ra = radius of the aquifer, ft 
re = radius of the reservoir 
t = time, days 
The parameter C is called the water influx constant and is expressed in bbl/day/ psi. This water influx constant C may be calculated from the reservoir historical production data over a number of selected time intervals, provided that the rate of water influx  has been determined independently from a different expression.
 
For instance, the parameter C may be estimated by combining Equation 

with

 

is integrated to give the common Schilthuis expression for water influx as:

Or

In terms of the cumulative water influx We, Equation 

 
 can then be written as:


Where: 
We = cumulative water influx, bbl 
C = water influx constant, bbl/day/psi 
t = time, days 
pi = initial reservoir pressure, psi 
p = pressure at the oil-water contact at time t, psi 

When the pressure drops (pi – p) is plotted versus the time t, as shown in figure below, 
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the area under the curve represents the integral ∫(𝑃𝑖−𝑃)×𝑑𝑡. 
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Figure at above Calculating the area under the curve.

This area at time t can be determined numerically by using the trapezoidal rule (or any other numerical integration method), as:
[image: ]
[image: ]
Although the influx constant can only be obtained in this manner when the reservoir pressure stabilizes, once it has been found, it may be applied to both stabilized and changing reservoir pressures.
Note that the pressure drops contributing to influx are the cumulative pressure drops from the initial pressure. 
Here are the steps to calculate the cumulative water influx with Schilthuis steady state model: 
Step 1: Calculate the pressure drop at each time, t 
Step 2: Calculate the water influx at each time, t 
Step 3: Calculate the cumulative water influx at each time, t 
This can be represented in a tabular form table below as:
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‘Table Schilthuis aquifer model caleulation

Time | Pressure | Pressure Drop Cumulative Water
(days) | (psi) (psi) Water Influx (bbl) Influx (bbl)
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