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. Bbin pazpabomaH Ho8bIl 2a308bIl hunbmp-cernapamop O MosbieHUs 3¢hghekmusHocmu
OYUCMKU MPUPOdHO20 2a3a, u3sriekaeMo20 eMecme C Cbipol Heghmbio 8 ronesbix ycnosusix. Tpa-
OUUUOHHBIE MEMOObLI OYUCMKU 2a3a 4Yacmo He CO0meemecmeyrom HopMamueHbIM mpebogaHusiM
1o ydaneHuro fieeskux XuoKux yerneeodopodos (C5+), ymo npuesodum K 3Ha4UMernLHbIM MomMepsim
Hegbmu, yxyOweHuto kadecmea 2a3a U yeenudeHuto 8bI6pocos 8 okpyxarowyto cpedy. lNpednazae-
Masi KOHCMPYKUUS 8KIIKOYaem Cyxarowjuecs Koanecyupyrowue unibmpsbl, Komopble criocobecmay-
oM CIUSIHUKO Karesb U yseruyeHuro ux ocaxoaemocmu 8 coomaemcmeuu ¢ 3akoHoM Cmokca.

WHHOBayuoHHbIe 0CO6EeHHOCMU cernapamopa 8K/r4Yarom 8xo0Hoe omeepcmue, MoK~
YeHHoe maHaeHyuasnbHo 0511 onmumu3ayuu OUHaMUKU omoka, cyxkaroujuecss punbmpbi Onsi
aghgpekmusHo2o pasdeneHusi, pesepsyap 0 cbopa xudkocmu u cucmemy OpeHaxa Ons yoa-
JleHus1 cobpaHHbIX y2r1ee8000podo8. AMu KOMIOHeHMbI pabomarom cUHEpPeemuUYeCcKU, Noebiuwasi
aghgpekmusHoCcmMb pa3denieHus NpU coxpaHeHuU HadexxHocmu pabomsl U rpomnycKHOU crnocob-
Hocmu. Nonesbie ucnbimaHusi nodmeepdusnu 3¢ghchekmusHOCMb cerapamopa 8 3Ha4yumeribHOM
CHUXeHuu codepxaHusi Chb+, obecrnieqyusas yry4duweHHy0 4ucmomy 2a3a u coomeemcmaue rnpo-
MbIWIEHHbIM cmaHdapmam.

Ucrionb3oeaHue amoli mexHomo2uuU 8 Moneabix yCrosusix CHUXaem He2amusHoe 6030el-
cmeue Ha oKpyxarouyto cpedy 3a cHem MUHUMU3AUUU CKU2aHUs 2a3a U 80CCMAaHOBIEeHUS UeH-
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HbIX yernego0opo0os 01151 anbmepHamueHo20 ucronb3oeaHus. CrnocobHocms cenapamopa rno-
8biwamp 006bI4y Heghmu U Ka4ecmeo 2a3a, 0OHOBPEMEHHO COKpalasi 8bI6pPOChI 8 OKPYKaroULyHo
cpedy, noduepkusaem e20 MomeHyuarn Kak pe8osiroyUOHHO20 peweHust 0 onepayull no 0obmiye
Hegmu u ea3a. Oma uHHos8ayusi coomeemcmeayem mpebogaHusIM ompacsiu K ycmouqusbiM U
aghghekmusHbIM Memodam yripasneHusi yarneeodopodamu.

KITOYEBBIE CJIOBA: mecmopoxdeHue, mexHornoau4yeckul y3er, cenapamop, ¢usibmp,
06e0HEHHbIU 2a3, Heghmb, fiegkue Xudkue yarneeodopoldsl, eoda u Op.
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. MyHalimeH 6ipze eHdipineeH maburu 2a30bl Oana xardalibiHO0a ma3apmy muimoinieiH apm-
mbIpy yWiH XaHa 2a30bl cy3ezi-cenapamop xacanobi. Kadimei 2a3 masapmy adicmepi xeHin cyl-
bIK kKemipcymekmepOi (C5+) xoro bolibiIHwa HopMamuemik masianmapsa Xui colikec Kkerimeuoi,
byn myHaldbiH aimapribikmal XofasybiHa, 2a3 canachklHbIH HawapsiayblHa XoHe KopularaH op-
mara wbiFapbliiamsiH amuccusnapObiH apmybiHa akenedi. ¥CbiHbITFaH KOHCMPYKUUS CyUbIKMbIK
mamuwibinapbiHbiH 6ipieyiHe biKrnan ememiH, onap0dbiH myHObIpbly muimMOinieiH CMOoKc 3aHbiHa
calikec apmmbipambiH mapbliiambiH KOaneCcUeHUUsbIK cy3ainepdi Kammuosbi.

CenapamopObIH UHHOBAUUSIbIK epeKwernikmepiHe afbiH QUHaMUKachiH oHmaunaHobIpy yuwiH
maHeaeHyuanobl KochinFaH Kipic, muimoi 6ernyae apHanFaH mapbiiambiH cy32inep, CyublKmbIKmbl
JKUHayFra apHalstFaH XUHarbIW XoHe XuHarnFaH Kemipcymekmepdi )orra apHarnFaH OpeHax Xyueci
Kipedi. byn komrnoHeHmmep 6eny muimoiniaiH apmmbIpy YWiH CUHEP2emuUKarbIK XyMbIC icmeldi
JKOHE XYMbIC ceHimMOiniai MeH emkidy KabinemiH cakmaltiobl. [ana ceiHakmapbl cenapamopobiH
C5+ KypambiH alimapribikmal memeHOemyoOe, 2a3 ma3arbifbiH XaKcapmyoda XeHe eHepKacinmik
cmaHOapmmapra calikecmieiH Kammamachi3 emyde muimoiniaiH pacmadbi.

Byn mexHonozausiHel dana xardalibiHOa natdasnaHy 2a30bl XaryObl azalimy xeHe banama
Makcammap ywiH KyHObl KemipcymexkmepOi KanmblHa Kenmipy apKbifbl KopwaraH opmara acepoi
aszatimadsl. CenapamopdbiH MyHal eHOIpy MEH 2a3 canachlH XaKcapma ombIpbir, KopwaraH op-
mara whbirapblriamsiH amuccusinapObl azalimy MyMkiHOigi OHbl MyHal MeH 2a3 eHOipy orepayusi-
napbl ywiH meHkepicmik wewim pemiHoe kepcemeOdi. byn uHHosayusi kemipcymekmepdi backa-
pyOarbl mypakmsi xoHe muiMOi maxipubeze canaHbiH cypaHbichbiHa xayarn 6epedi.

TYWAIH CO3LEP: keH opHbI, mexHonoaussnbiKk myliH, cenapamop, unbmp, XeHin 2as, MyHad,
JKeHin cyUblK Kemipcymekmep, cy xaHe m.0.

OPTIMIZATION OF TECHNOLOGICAL PROCESSES OF OIL AND
GAS PREPARATION TO ENHANCE OPERATIONAL EFFICIENCY

G.l. MALIKOV, Head of the Oil and Gas Laboratory, gahraman.malikov@bhos.edu.az
K.S. MAMMADOV, PhD Student in Oil and Gas Reservoir Exploitation, Lecturer,
kanan.mammadov@bhos.edu.az

HE®Tb U TA3 &> 2024 6 (144) 313



JOBbIYA

BAKU HIGHER OIL SCHOOL,
Azerbaijan, Baku Yeni Salyan Highway, 3rd km, 25, Sabail District,
Bibiheybat Settlement, (Az.1023)

A novel gas filter separator has been developed to enhance the purification of natural gas
extracted alongside crude oil under field conditions. Conventional gas purification methods
frequently fail to achieve regulatory standards for the removal of light liquid hydrocarbons (C5+),
resulting in substantial oil losses, compromised gas quality, and increased environmental emissions.
The proposed design integrates narrowing coalescer filters that facilitate droplet coalescence,
promoting sedimentation efficiency in accordance with Stokes’ law.

The separator’s innovative features include a tangentially connected inlet for optimized flow
dynamics, narrowing filters for efficient separation, a liquid collection sump, and a drainage system
for the removal of collected hydrocarbons. These components work synergistically to enhance
separation performance while maintaining operational reliability and throughput capacity. Field
testing demonstrated the separator’s efficacy in significantly reducing C5+ content, achieving
improved gas purity and compliance with industrial standards.

The deployment of this technology in field conditions mitigates environmental impacts by
minimizing gas flaring and recovering valuable hydrocarbons for alternative applications. The
separator’s ability to enhance oil recovery and gas quality while reducing environmental emissions
underscores its potential as a transformative solution for oil and gas production operations. This
innovation aligns with industry demands for sustainable and efficient practices in the management
of hydrocarbons.

KEYWORDS: Field, Technological node, Separator, Filter, Lean gas, Oil, Light liquid
hydrocarbon, Water, etc.

environmental and economic losses. Annually, approximately 140 billion cubic

meters of natural gas are burned globally, releasing over 106 million tons of CO2
(GGFR World Bank indicators). Crude oil extracted from fields consists of hydrocarbons
in solid, liquid, and gaseous forms. To transform crude oil into a marketable product and
ensure efficient transportation, impurities such as water, gases, and mechanical particulates
must be removed. Existing methods for gas purification, including physical, chemical,
and thermal processes, face limitations in achieving regulatory standards, particularly
for removing light liquid hydrocarbons (C5+). This inadequacy highlights the need for
innovative solutions.

Technological Development. To address these challenges, a new gas filter separator
was developed, aimed at purifying natural gas separated from crude oil in field conditions.
The design employs narrowing coalescer filters, which function by reducing the distance
between liquid droplets, promoting coalescence through intermolecular attraction. The
resulting larger droplets enhance the rate of sedimentation, as described by Stokes’ formula.
The separator's components include:

1. Body: Diameter 3-4 times larger than the inlet line.

Inlet Line: Connected tangentially to the body.
Narrowing: Coalescer Filters: Installed on the inlet line.
Collector: Connects technological lines at the inlet.
Sump: Collects the separated liquid phase.

Drainage Line: Removes collected liquids.

ntroduction. Natural gas flaring during oil production results in significant

SRR
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Process Mechanism. Natural gas enters the narrowing filter, where the distance
between droplets decreases, promoting coalescence. Larger droplets settle more rapidly
in the separator, enhancing gas purification. The system minimizes resistance and ensures
reliability by incorporating multiple technological lines to accommodate increased droplet
sizes without compromising capacity.

A filter separator with a new design has been developed to separate oil produced from
wells at the final stage of production from gas contained in it and achieve existing norms
for purification. The function of the developed filter separator is based on the principle
of coalescence of small-sized droplets which make up the liquid phase system. The
coalescence is achieved by reducing the distance between droplets during the movement
of multiphase mixture in the filter. By using filters, the gas separated from oil in the initial
stages of the process is obtained at a higher level of purity in the final stage separator. With
the effect of the filter, it is possible to prevent oil and gas losses in the field by increasing
the efficiency of separation in the technological process.

Every year, including in 2023, on average, 140 billion cubic meters of natural gas
were burned and as a result more than 106 million tons of CO2 gas was released during
the process of oil production in the world. (GGFR World Bank indicators)

It is known that the composition of crude oil extracted from fields mainly consists of
various hydrocarbon compounds in solid, liquid and gaseous form. In order to transform
crude oil into a commodity and ensure its efficient transportation, it is required to remove
water, gases and other mechanical impurities from oil. At the initial stage, gas purification
from produced oil is carried out by various physical, chemical and thermal methods
in separators installed in the field [2,3]. By using the aforementioned procedures, it is
extremely difficult or almost impossible to fully purify the gas extracted from oil from
different light liquid hydrocarbons (C5+) to the level required by the existing regulations.

The presence of light liquid hydrocarbons in the lean gas separated from oil causes
certain complications in the following processes, including large oil losses. Thus, the
light liquid hydrocarbons remaining in the gas are transferred to consumers together with
natural gas. In this case, oil losses occur in the production process, and at the same time,
the quality indicators of the purchased commodity gas decrease. Due to the utilization of
this gas in industrial and domestic settings, greater quantities of harmful emissions are
discharged into the atmosphere than initially anticipated.

In order to purify the gas at the level of the current requirements, lean gas separated from
the oil should be transported to gas processing plant, where it is processed and adapted to the
requirements of the standards intended for domestic use. Because oil fields are often far from
gas processing plants and wells tend to produce less as they age, in most situations, it's generally
seen as inefficient to transport gas over long distances for processing. Therefore, it is either
used for internal demand or flared in the field. About 300 billion m* of natural gas are wasted
or burnt in flares annually for a variety of reasons that oil producers have disclosed during the
production process. Such emissions seriously harm the environment.

The presented topic shows that there is a serious and urgent problem in oil production,
and it creates the need to conduct research to eliminate it.

Based on the above, a new innovative and improved gas filter separator has been
developed for the purification of natural gas separated from oil in technological processes
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in field conditions from water, light liquid hydrocarbons and mechanical mixtures. The
goal of the project is to boost separation process efficiency and enhance the separators
utilized in the technical hubs of the oil and gas production and transportation network.

The main idea of the work presented is that, in order to improve the effectiveness of
the separators used in the field for the purification of oil and gas, newly created diffuser
narrowing filters [1] are employed in the separator. On the separator's intake line are the
filter elements that are employed in the device. Narrowing filters work by shortening the
distance between the liquid droplets in natural gas, which causes the droplets to mix and
separate from the gas phase more quickly.

The main operation scheme of the gas filter separator is given in the following figure

[figure 1].

Narrowing filter
2\ 1 4

1-Body, 2- Holes, 3-Flanges, 4-Rubber ring

Figure-1 Fiqure-2

The provided gas filter-separator (Figure I) consists of a body (1) whose diameter is
3-4 times larger than the diameter of the inlet line, an inlet line (2) connected tangentially
from the lower part to the body, narrowing coalescer-filters placed on the inlet line (3), the
collector (5) where the technological lines are connected at the inlet, the device where filter
elements are placed on the inlet line and connected to the line with flanges (4), the outlet
line (6) connected from the upper side to the body, a special sump (7) installed in the lower
part of the body and designed for collecting the separated liquid phase, and eventually a
drainage line (8) intended for removing the liquid collected at the bottom of the separator.

The narrowing filter device mounted on the inlet line (figure 2) consists of a cylindrical
body (1) whose size matches the inlet line's diameter and a number of holes (2) that are
opened on the filter sized at 1/10 of the inlet line's diameter.

A flange (3) connects the filter to the pipe, and a sealing rubber ring is inserted into
the body's opening channel (4) to hold the filter in place.

The steps below are followed in order to complete the procedure and obtain the desired
technical outcome: The natural gas enters the narrowing filter placed in this line before
to the separator while it is flowing via the input line. The flow of gas travels toward the
center of the hole as it passes through the diffuser section at the opening in the filter. At
this time, the distance between the liquid droplets begins to decrease, and the moving
liquid droplets come closer to each other and merge. Due to the intermolecular attraction
of the liquid phase droplets, coalescence occurs, and as a result, the size of the droplets
that make up the liquid phase in the gas increases. According to the well-known Stokes
formula, the increase in the size of liquid droplets contained in natural gas intensifies
their deposition in the separator.
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[v=(g (ps-pr)d*/ 18]

As can be seen from the formula, the rate of deposition of droplets (v) depends on
the diameter of the droplet (d), and if the diameter of the droplet increases in the process,
the rate of deposition will be increased by the square of the diameter.

The effectiveness of the gas purification process in the separator is increased by
increasing the intensity of the settling of liquid droplets included in the natural gas. In
order to ensure process reliability and prevent the possibility of additional resistance
in the filter due to the process's increased droplet size and consequent reduction in the
separator's output capacity, two or more technological lines are installed on the collector.

The aforementioned separator is deemed very suitable for usage in the technical hub
meant for oil and gas processing in the field. By using this separator, it is possible to purify
the gas produced together with oil from the wells to a higher level. By purifying the light
liquid hydrocarbons (C5+) contained in the gas separated from oil, a large amount of
oil losses in the production process and damage to the environment when it is used as a
combustion product are prevented, and at the same time, the quality indicators of natural
gas are increased. The light liquid hydrocarbons separated in the process can be used for
other purposes and higher efficiency can be gained in the production process.

Conclusion. The newly developed filter separator represents a significant advancement
in oil and gas processing technology. By enhancing separation efficiency and meeting
regulatory standards, it minimizes environmental impact, reduces economic losses, and
improves the quality of both oil and gas products. The presented technology is particularly
suitable for use in field conditions, addressing pressing challenges in oil production while
paving the way for more sustainable practices. @
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