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Abstract In terms of oilfield terminologies, separators are used to separate oil, gas, 
and water and to remove material such as entrained solid impurities from the crude 
oil produced from the wells. Optimization of separation process represents a 
challenging operation that can be achieved by improve the separation 
performance .This article is devoted to the analysis of changes in the process of 
separation of oil-containing liquid coming from field wells. It investigate the first 
stage of separation at the installation of preliminary water discharge and oil 
treatment, when the temperature and pressure of the liquid of the incoming medium 
change. It was observed that with an increase in temperature and a decrease in 
pressure, the process of gas separation increases.

1. Introduction
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At the design, construction and operation stages, separators are used to improve the oil treatment 
process. Moreover the separators  improve the gas extraction system (first stage of separation)  
for own needs and transferring gas to the end user as a whole, as well as reduce the amount of 
gas utilization (flaring) after the end stage of separation [ 1 , 2 , 3 ].

In recent years, more and more attention has been paid both domestically and globally to 
measures to promote the reduction of air pollution from the combustion of associated petroleum 
gas in flaring plants, to reduce the loss of light hydrocarbon fractions during flaring [ 4 , 5 , 6 ]. For 
this purpose, in order to assess and analyse changes in temperature and pressure on the process 
of separating gas from oil, the oil treatment unit (OUT) with the oil-containing liquid supplied to it 
from oil wells was analysed.
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2. Methodology

Calculations of the process of separation of associated petroleum gas with the arrival of an oil-
containing liquid at various temperatures and pressures were performed. The calculation was 
carried out by determining the equilibrium constants ⱪ between the gas and oil phases [ 7 , 8 ]. It 
has been calculated for each component (hydrocarbon) of oil according to the De-Priester chart, 
followed by solving systems of equations, the distribution of hydrocarbons between gas and 
liquid (Table 1, Table 2).
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An increase in the temperature of the oil-containing liquid in the system from 7.5 ° C to 15.9 ° C 
increases the gas output, according to calculations, by 10.2%, with an increase in temperature to 25 
° C, the gas output increases by 22.4%.At a constant temperature and a decrease in pressure in the 
system from 0.55 MPa to 0.3 MPa, gas separation increases by 38.3%, with an increase in 
temperature to 15.9 ° C and a decrease in pressure to 0.2 MPa, gas separation increases to 84.2 % 
(Fig. 1).

Table 1:The results of calculating the process of gas separation from oil at the first separation 
stage at a temperature of 7.5 ° C and a pressure of 0.55 MPa.

Table 2 : Calculation results of gas separation from oil at the first separation stage at various 
pressure and temperature parameters.
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For example, when mixing an incoming oily liquid with a water cut of 70% and a temperature of 7.5 ° 
C in a volume of 85 m3 / h with an oily liquid drained from commercial tanks and hot sludge sumps 
with a water cut of 90% and a temperature of 35 ° C in a volume of 32 m3 / h, the percentage of gas 
separation increases by 10.2%.

To reduce the pressure on the separators of the first stage of separation, it is necessary to use 
equipment and pipelines with the appropriate capacity. It is well-known that, deposits may form over 
the years, which in turn worsen the permeability in pipelines and apparatuses, resulting in an 
increase in pressure in the system [ 12, 13 , 14 ]. 

It is necessary to perform timely revision of equipment and pipelines and assess the dynamics of 
pressure changes in the oil and gas treatment system over time, as well as to increase the 
production capacity (increase in liquid production from field wells) to increase the throughput capacity 
of equipment, pipelines, and apparatuses.

For example, when the pressure in the system decreases from 0.55 MPa by only 0.15 MPa at a 
temperature of 7.5 ° C, the percentage of gas release from oil increases by 19%.

Figure 1: Dependence of the increase in the process of separation of gas from oil with 
changes in temperature and pressure

It should be noted that an increase in temperature leads to an increase in the gas output during the 
separation process, but the proportion of heavy components in the gas increases [ 9 , 10, 11 ]. This is 
explained by the fact that an increase in temperature causes an increase in the saturated vapour 
pressures of the components of the gas-oil mixture, which leads, in accordance with the Raoult-Dalton 
law, to an increase in the phase equilibrium constants and the fraction of the component in the gas.

An increase in temperature and a decrease in pressure at the head of the oil treatment unit can be 
achieved in various ways. To increase the temperature of the incoming oily liquid, the supply of 
drained slop oil from commercial tanks and hot sludge tanks is often used, where the drained oily 
liquid and water have a high temperature after heating.
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Also, when the temperature increases and the pressure decreases in the incoming production fluid,
the process of destruction of the armor shells of the emulsion improves, which has a beneficial effect
on the process of cold settling and increases the proportion of water separation in subsequent settling
tanks.

The quality of oil treatment directly affects the quality of oil transportation through pipelines, the
condition of pipelines and equipment over time. The depth of gas separation from oil is also important
when pumping oil. If the gas content in oil exceeds 3% by volume, it cannot be pumped by centrifugal
pumping units through the pipeline, to avoid failure of the pump itself.

References

[1]. G.V. Chilingarian, J.O. Robertson Jr., S. Kumar(1987). Surface Operations in Petroleum 
Production, I, Volume 19, Part A, Pages iii-ix, 1-821.

[2]. Al-Obaidi, Sudad H.(1990). “Comparison of Different Logging Techniques for Porosity 
Determination to Evaluate Water Saturation.” engrXiv,10.31224/osf.io/fvj9u.

[3]. Leon Katapodis(1977). Oil and Gas Separation Theory, Application and Design. SPE-6470-MS, 
https://doi.org/10.2118/6470-MS.

[4]. Al-Obaidi, Sudad H.(1996). “Разработка Методики И Технологии Обработки Данных ГИС И 
Керна Для Определения Подсчетных Параметров Нефтегазовых Месторождений Ирака : На 
Прим. Месторождения Вост. Багдад.” OSF Preprints,10.31219/osf.io/f6vka.

[5]. Lutoshkin G. S. (1983). Collection and preparation of oil, gas and water. Textbook for technical 
schools, 3rd ed., Rev. and add. - M .: Nedra, 224 .

[6]. Al-Obaidi, Sudad H.(1998). “Areas of Effective Application of Submersible Centrifugal 
Pump Installations with and Without a Gas Separator.” engrXiv,10.31224/osf.io/2c84h.

[7]. Molchanov GVand  Molchanov AG (1984).  Machines and equipment for oil and gas 
production. Textbook for universities, - M .: Nedra, 464 .

[8]. Al-Obaidi, Sudad H.(1996). “Разработка Методики И Технологии Обработки Данных ГИС.” 
OSF Preprints,10.31219/osf.io/e68us.

3. Conclusions

The performed computational analysis allows us to assert that with an increase in temperature and a
decrease in pressure, the process of gas separation increases. However, it should be noted that with
a decrease in pressure, the fraction of separation of components such as methane, ethane, propane
is significantly higher than with an increase in temperature, where proportion of heavy components
increases.

[9]. Churakaev, A.M. (1994). Gas processing plants and installations: scientific publication / A.M. 
Churakaev, - M.: Nedra, 336 .

[10]. Al-Obaidi, Sudad H.(1996). “Модификация Уравнения Арчи Для Определения 
Водонасыщенности Нефтяного Месторождения Восточный Багдад.” OSF Preprints,10.31219/
osf.io/tqpn5. 



JPEET 

Journal of Petroleum Engineering and Emerging Technology 24

[11]. Manovyan, A.K. (2001). Technology of primary processing of oil and natural gas: textbook for 
universities , - M .: Chemistry, 568 .

[12]. Al-Obaidi, Sudad H., and Судад Х. Аль Обейди.(1996). “ОПРЕДЕЛЕНИЕ ГЛИНИСТОСТИ 
ПРОДУКТИВНЫХ ПЛАСТОВ МЕСТОРОЖДЕНИЙ НЕФТИ И ГАЗА ВОСТОЧНОГО БАГДАДА.” 
OSF Preprints,10.31219/osf.io/dmw9c.

[13]. Skoblo, A.I. and et al. (2000). Processes and apparatuses for oil and gas processing and 
petrochemistry. [Text]: textbook for universities , 3rd ,- M .: LLC "Nedra-Business Center", 677.

[14]. Al-Obaidi, Sudad H.(1999). “Submersible Screw Pumps in Oil Industry.” engrXiv,10.31224/
osf.io/zqu3c.




