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a b s t r a c t

Unacceptable errors resulted from utilizing the current correlations for investigating the behavior of sub-
critical two-phase flow regime through wellhead chokes of south Iranian gas condensate reservoirs led
us toward establishing a new Gilbert-type correlation capable of fitting the production data with min-
imum errors. The proposed model, which is a modification of Nasriani and Kalantariasl model, is able to
predict the high flow rates of gas condensate wells under sub-critical conditions particularly in case of
large choke sizes. In order to validate the new correlation, Genetic Algorithm and non-linear regression
analysis methods are implemented to sixty seven production datasets of fifteen wells with large well-
head choke sizes (40/64e192/64 inch) gathered from 10 different fields. Then the proposed correlation in
addition to two other models (1.Osman and Dokla 2. Nasriani and Kalantariasl) are conducted to each
choke size to investigate the applicability of the new formula in comparison with the existing ones.
Moreover, in order to evaluate the new model in other field data, 39 data points gathered from gas-
condensate wells of Fars province of Iran are exposed to the proposed model, and the two other
models. Finally, the main form of the new correlation is applied to dataset of each choke size.

The results indicate that the non-linear regression technique is more accurate than Genetic algorithm
in fitting the data to the proposed method. Furthermore, the new correlation has the minimum errors in
comparison to other methods in both investigated areas. Finally, according to statistical error analysis for
each choke size, the ability of the proposed correlation to predict gas flow rates of fluids passing through
the wellhead chokes of gas-condensate wells under sub-critical conditions is found to be highly
improved when applied to individual choke sizes.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Gas condensate reservoir is a particular kind of reservoir which
has a behavior mediating between that of gas and volatile oil res-
ervoirs. It contains low density liquid hydrocarbons which present
as gaseous components in the raw natural gas and condense out of
gas when the pressure is lowered below the dew point pressure of
hydrocarbons. Due to changes in temperature and pressure, these
types of reservoir are bound to instability of flow regime, fluctua-
tion and phase change which may lead to liquid holdup and phase
separation. Therefore, multiphase flow is common in gas conden-
sate reservoirs.

The flow rate of well is the most significant parameter for

characterization of a reservoir and estimation of its behavior.
Wellhead chokes (a configuration which an elbow is installed
exactly upstream of chokes) normally are used in wells as con-
trolling agents to adjust the flow rate and sustain adequate back
pressure to avoid sand issues and water/gas coning. Therefore,
estimation of choke performance by implementation and optimi-
zation of a relation between size of chokes and wellhead flow rates
is only possible through a precise modeling and selection of an
optimum choke size.

Based on flow regime, the fluid flow through the choke can be
characterized as either critical or sub-critical (sonic or subsonic,
respectively). When Mach number is equal or more than unity
(When the flow velocity is equal or greater than sonic velocity), any
pressure disturbance wave from downstream cannot spread
through upstream and mass flow rate reaches a maximum amount
which only depends upon upstream conditions. This kind of flow is
known as critical flow. Accordingly, to avoid any perturbation of
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