Fetkovich’s Method 
Fetkovich (1971) developed a method of describing the approximate water influx behavior of a finite aquifer for radial and linear geometries. In many cases, the results of this model closely match those determined using the van Everdingen-Hurst approach. 
The Fetkovich theory is much simpler, and, like the Carter-Tracy technique, this method does not require the use of superposition. Hence, the application is much easier, and this method is also often utilized in numerical simulation models. Fetkovich’s model is based on the premise that the productivity index concept will adequately describe water influx from a finite aquifer into a hydrocarbon reservoir. That is, the water influx rate is directly proportional to the pressure drop between the average aquifer pressure and the pressure at the reservoir/aquifer boundary. The method neglects the effects of any transient period. Thus, in cases where pressures are changing rapidly at the aquifer/reservoir interface, predicted results may differ somewhat from the more rigorous van Everdingen-Hurst or Carter-Tracy approaches. In many cases, however, pressure changes at the waterfront are gradual and this method offers an excellent approximation to the two methods discussed above. This approach begins with two simple equations. The first is the productivity index (PI) equation for the aquifer, which is analogous to the PI equation used to describe an oil or gas well:
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where 
ew = water influx rate from aquifer, bbl/day 
J = productivity index for the aquifer, bbl/day/psi 
pa = average aquifer pressure, psi 
pr = inner aquifer boundary pressure, psi 
The second equation is an aquifer material balance equation for a constant compressibility, which states that the amount of pressure depletion in the aquifer is directly proportional to the amount of water influx from the aquifer, or:
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where 
Wi = initial volume of water in the aquifer, bbl 
ct = total aquifer compressibility, cw + cf, psi–1 
pi = initial pressure of the aquifer, psi 
f = θ/360 
Equation of ew 
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suggests that the maximum possible water influx occurs if pa = 0, or:
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Combining  tow Equations before to gives:
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Equation above Provides a simple expression to determine the average aquifer Pressure pa after removing We bbl of water from the aquifer to the reservoir, i.e., cumulative water influx.
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Solution in the case in which the boundary pressure is varying continuously as a function of time, the superposition technique must be applied. Rather than using superposition, Fetkovich suggested that, if the reservoir-aquifer boundary pressure history is divided into a finite number of time intervals, the incremental water influx during the nth interval is:
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where 
We = cumulative water influx, bbl 
pr = reservoir pressure, i.e. pressure at the oil or gas-water contact 
t = time, day
where (P)n-1  is the average aquifer pressure at the end of the previous time step.
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The average reservoir boundary pressure (P)n is estimated from:
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The productivity index J used in the calculation is a function of the geometry of the aquifer. Fetkovich calculated the productivity index from Darcy’s equation for bounded aquifers. Lee and Wattenbarger (1996) pointed out that Fetkovich’s method can be extended to infinite-acting aquifers by requiring that the ratio of water influx rate to pressure drop to be approximately constant throughout the productive life of the reservoir. The productivity index J of the aquifer is given by the following expressions.

[image: ]
Semi steady state expressions for J, are used in conjunction with the Fetkovitch equations
The steady state expressions, are used in a different manner. 
In applying these values it is assumed that the water influx from the aquifer into the reservoir is replaced by water from an external source, such as an artesian water supply, so that the pressure at the external boundary of the aquifer remains constant at its initial value pi. 
In this case it is unnecessary to keep evaluating the average pressure in the aquifer since it remains unchanged.
where
w = width of the linear aquifer
L = length of the linear aquifer 
rD = dimensionless radius, ra/re
k = permeability of the aquifer, md
θ = encroachment angle 
h = thickness of the aquifer 
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