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Determining daily water production rates in gas reservoirs with 

active water aquifer is one of the challenging tasks in reservoir 

simulation and consequently history matching quality. In case 

that separator tests aren't existent in production data, other 

indirect data such as measured salinity of produced water can 

help in obtaining the quantity of water produced. Total water 

production is the summation of condensed water and free 

(aquifer) water production. The share of possible water 

production from the aquifer is another main challenge which 

should be addressed. To specify the share of condensed and 

aquifer water, material balance calculation is done. Amount of 

condensed water is calculated based on the surface and 

reservoir pressures and temperatures by two main groups 

(thermodynamic models and analytical (empirical and semi-

empirical) correlations such as Khaled, 2007). 

 

 

In this study, a thermodynamic model is developed using PVTSim and some analytical methods are also 

tested. PR78-Peneloux EOS is used for thermodynamic prediction of water behavior in presence of 

hydrocarbon gases. Thermodynamic model is matched to experiments having similar phase envelope to 

previous models developed for dray gas sample. Then it is saturated with water at different conditions. 400 

points are extracted for water content at different pressures and temperatures.  

Finally A polynomial of 5th degree is matched to the surface of water content at different pressures and 

temperatures which can be used to predict water content with high accuracy. The results show that the 

thermodynamic model predicts the condensed water content (Vapor water (STB)/Produced Gas (MMSCF)) 

with higher accuracy compared to common used empirical correlations.  

The developed thermodynamic equation for estimation of condensed water content is candidate gas 

reservoir can be used instead of sophisticated empirical correlations. 
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