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Abstract. Increasing oil recovery in reservoirs is of critical importance for optimizing hydrocarbon production
and sustainable development of the industry.

The relevance of enhanced oil recovery in reservoirs is due to several key factors. Firstly, global hydrocarbon
reserves are gradually being depleted, which requires the development of new technologies and methods for the efficient
extraction of oil residues from existing fields. Secondly, the modern development of production technologies, such as
hydraulic fracturing, steam injection and improved oil recovery methods, can significantly increase the index of
hydrocarbon recovery from reservoirs, thereby increasing the economic efficiency of projects.

Increasing oil production is one of the main tasks of the oil and gas industry aimed at maximizing the extraction
of hydrocarbons from the reservoir. The development and implementation of various methods of increasing oil production
can significantly increase the economic efficiency of using oil fields. There are many types of enhanced oil recovery. In
this article, | have considered one of the most effective methods of increasing oil recovery — the thermal method, including
steam cyclic well treatment (SWT). The steam-cyclical effect on the formation is an important aspect in hydrogeology
and oil and gas drilling. This topic covers the influence of steam-cyclical processes on the migration of hydrocarbons,
their accumulation and distribution in geological formations.

Steam cycling processes can affect rock permeability by determining how efficiently oil and gas can move through
porous layers. This, in turn, affects the efficiency of hydrocarbon production.

As a result of research in this area, more accurate forecasts of hydrocarbon reserves and their extraction are
becoming known, which is actively used in modern methods of field development.In addition, the features and advantages
of the SWT process are discussed here.

Key words: oil recovery, thermal method, steam cycle treatment, steam injection, reservoir.

Modern methods of increasing oil production are much more complex and expensive than
traditional methods. When using these methods, very complex processes occur in the layers: phase
transitions, chemical reactions, capillary and gravitational processes, etc. These processes have not
yet been sufficiently studied and require special basic research.

In order to increase the efficiency of operation of drilling rigs, thermal methods of increasing
oil supply are used.

Such methods are widely used in the production of high-viscosity paraffin and resin oil.
Through the heating process, the raw material is liquefied.

Thermal methods of oil supply are based on an increase in the temperature in the reservoir,
which has the effect of reducing the viscosity of the oil. This can be achieved through various
technologies:

1. Steam methods

2. Thermal processing

3. Processing by hot water

Advantages of the thermal method of increasing oil permeability [1, 60].

1. Increase oil production: thermal methods make it possible to reduce the viscosity of the olil,
which leads to better displacement of hydrocarbons from the reservoir and an increase in the overall
oil transfer coefficient.
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2. Possibility of developing complex deposits: thermal methods are especially effective in
developing high-viscosity oil, which is difficult to produce in traditional ways.

3. Economic efficiency: despite the initial costs of equipment and preparation, these
technologies can ultimately lead to significant savings due to the increase in production volumes.

4. Reducing the risk of pollution: thermal methods have less impact on the environment
compared to chemical and mechanical methods of oil extraction.

Disadvantages of the heat method.

Despite the high efficiency, thermal methods also have disadvantages:

1. High energy costs: the process requires significant energy to heat water or steam.

2. Risk of thermal degradation: when heated for a long time, in some cases, problems may arise
due to changes in the chemical composition of the oil.

3. The need for long-term control: in order to avoid inefficient consumption of resources, the
process requires constant monitoring of temperature regimes and the state of the layer.

One of the types of thermal method of increasing the oil permeability of layers is bucyclic
processing of wells [2, 15].

Steam-cyclic well processing (SWP) is one of the most effective technologies used in the oil
and gas industry to increase well productivity. These methods are based on the use of steam gas as a
working agent, which makes it possible to improve the production of hydrocarbons, increase the
efficiency of processes and reduce costs.

Steam-cycle processing is a thermochemical process in which Steam is introduced into the well,
in addition to steam, gas or other reagents can also be added to the system. This allows not only to
increase the pressure in the layer, but also to increase the temperature, which, in turn, reduces the
viscosity of the oil and contributes to its easy rise to the surface.

Figure 1 shows the scheme of steam-cyclic processing of the producing well. SWP technology
consists of 3 stages: steam injection, steam absorption into the well and oil production (Figure 2).

Figure 1. Well steam-cycle processing scheme
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Figure 2. Scheme of three cycles of steam heat treatment of the producing well
1- steam injection; 2- steam absorption; 3- oil production

The duration of the steam injection cycle is usually 10-20 days and depends on the thickness of
the treated layer and the acceptance of the Steam well. It is believed that for 1 tablespoon of the layer
saturated with oil, it is necessary to pump 100 tons of steam. Thus, with a layer thickness of 20 m and
a well receiving capacity of 200 tons per day, the duration of the steam injection cycle is 10 days [3].

As a result of the SWP of a well, its oil flow rate, as a rule, increases by 3-5 or more times, and
the duration of operation with a high flow rate can reach 6-12 months.

Advantages of steam-cycle processing

1. Increase in oil supply: SWP contributes to the improvement of hydrocarbon discharge from
the reservoir, which leads to an increase in the oil supply coefficient. This is especially true for
obsolete deposits, where traditional methods are not very effective.

2. Reduced viscosity of oil: the high temperature of the steam causes the viscosity of the oil to
decrease, making it more mobile. This makes it possible to improve its distillation and reduces
production costs.

3. Minimal environmental impact: SWP is often seen as alternative methods that cause less
environmental damage compared to other methods such as fracking. The use of steam avoids a
number of environmental risks.

The use of steam-cycle processing

Steam-cycle processing is used in different conditions and at different stages of field
development. They are especially effective in the following cases:

e complex, high viscosity oils,

e mature deposits that require additional production methods,

e at the mouths of wells, where traditional methods for some reason do not give the desired
result [4].

Technological aspects

The steam cycle processing process includes several basic steps:

1. Preparation of the well and equipment: installation of the necessary systems for pumping
steam and ensuring its circulation in the reservoir.

2. Steam injection: direct injection of steam into the well, this can be through the use of special
equipment that provides temperature and pressure control.

3. Monitoring and control: designation of monitoring systems to monitor the efficiency of the
process, including measuring the pressure, temperature and volume of oil produced [5].

Conclusion

Steam-cycle processing of wells is a modern and effective way to increase the productivity of
hydrocarbon production. SWP technologies continue to develop, which makes it possible to improve
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results and reduce costs. Given the increased requirements for environmental safety and efficient use
of resources, steam-cycle processing can become a key element of the strategy for optimizing oil and
gas production in the future.
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Anparna. Kabarrapnarsl MyHall eHIIpyZAi apTTEIpY KeMipCyTeKTep i eHAIpyai OHTAHIaHIBIPY XKOHE CaJaHBIH
TYPaKThl AaMybl YILIIH 6T€ MaHbI3/IbI.

Kabarrapaarsr MyHait eHIIpYAl apTTRIPYABIH ©3€KT1IiT1 6ipHene Herisri pakTopiaapra OaitaHsICTE. bipiHmiaeH,
KOMIPCYTEKTEPAiH JeMJIiK KOpPbI OipTiHIE CapKbUIyaa, OYJI KOJJaHBICTAFbl KEH OPBIHIAPBIHAH MYHAH KaJIBIKTapbIH
THIMIII OHAIPYIIH XKaHa TEXHOJOTHATIAPhl MEH QMIICTEPiH 93ipiey/ai Tanan eresi. ExiHmineH, kabaTTel CyMeH oHJey, Oy -
LUK OHJICY JKOHE JKaKcapThUIFaH MyHal Oepy oficTepi CHUSIKTBI OHAIPY TEXHOJIOTHSUIAPBIHBIH 3aMaHayH Jamybl
KabaTTapliaH KeMIpCYTEKTep/i ajly MHIEKCIH aiTapibIKTaii apTThIpyFa MYMKIHIIK Oepeni, ocbulainia »o0aiapbly
9KOHOMUKAJIBIK THIMJLIIT 1€ apTajbl.

MyHail eHJIipyail apTThIpy KabaTTaH KeMIpCyTEKTepAi ajyiAbl OapblHIIA apTThIpyFa OarbITTajfaH MyHaii-ra3
caJlachIHJIaFbl Heri3ri MiHAerTepaiH Oipi Oosbin TaObutaabl. MyHall eHAIpYAl YIFAUTYIBIH SPTYPIi SAICTEpIH a3ipiey
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JKQHE EHIi3y KEeH OpBIHIApbhlH NaiIajaHyJblH SKOHOMHKAJBIK THIMAUIIIH enoyip apTThIpyFa MYMKIHIIK Oepeni.
MyHai0epriluTiKTI apTTHIPYABIH KOIITEreH TYpliepi axbIpaTbuiansl. bysr Makanana MyHalOeprilTIKTI apTThIPYABIH €H
TUIMII onicTepiHiH Oipi — KBUIYJBIK 9IICTI KapacThIpABIM, COHBIH imIiHAe, YHFbIMaHbl Oy-umkini enaey (BLIO)
TEXHOJIOTHSCHL. Byrukiai kabaTka ocep €Ty IHApOreoiorvs MEH MyHaii-ra3 eHJIIpy HpOLECIHAErT MaHBI3Jbl aCHEKT
Gosbn TaObLIa Bl Byl TakbIpHIN OYIMKIAI TPOLECTEPAIH KOMIpCYTEKTEPIiH KOIlli-KOHbIHA, OJIap/blH JKUHAKTATybIHA
KOHE TCeOJIOTHSUIBIK Ty3lmiMIepiae TapanyblHa ocepiH KamTuasl. [laponmiini mnpomectep Tay >KBIHBICTAPBIHBIH
OTKI3TIHITITiHE 9cep eTyi MYMKiH, OyJI MyHaif MEH T'a3/IbIH KeyeKTi KabaTTap apKpUIbl KAHIIAJIBIKTH THIM/1 KO3FaIATHIHBIH
aHBIKTaiBL. Byl e3 ke3erinae keMipCyTeKTepAi OHAIPYAIH THIMILUTITIHE ocep eTei.

Ocpl camamarbl 3epTTEYNEpHiH HOTWKECIHIEC KOMipCyTeKTep KOpilapbl MEH OJapAbl ally Typalbl IoIipek
6omxamaap 6enriii 6omamel, Oy KeH OpBIHIAPEIH UTEPYIiH 3aMaHayu dicTepiHae OenceHal KoMqaHbUIaIb.

ConbpIMeH KaTap, Makaiaga bLIO mporecciHig epekmenikTepi MEH apTHIKIIBUIBIKTaPBI KapaCcTHIPBUIFAH.
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Annoranus. [loBeimeHre HepTEOTHAYM B IDIACTAX HUMEET KPUTHUYCCKYIO aKTyaJdbHOCTH U ONTHMH3AIHA
JTIOOBIYM YTIIEBOAOPOIOB M YCTOMIMBOTO PA3BUTHSI OTPACIIH.

AXTyaJIbHOCTb TIOBBIILIEHNSI HE(PTEOTAaYH B IUIACTaxX OOYCIIOBIIEHA HECKOJIBKMMH KIIHOUeBbIMH (hakTopamu. Bo-
MIEPBBIX, MUPOBBIE 3aIachl yIJIEBOJIOPOIOB MOCTEIIEHHO HCTOLIAIOTCA, YTO TpeOyeT pa3pabOTKH HOBBIX TEXHOJOTHH U
MeTOJI0B AT 3¢ (EKTUBHON JOOBIYM OCTATKOB HE(PTH M3 CYIIECTBYIOIIMX MECTOPOXKICHUH. BO-BTOPHIX, COBpEeMEHHOE
pa3BUTHE TEXHOJOTHH TOOBIYH, TAKUX KaK THAPABINIECKUNA Pa3phIB IUIACTa, TApOBask HHBEKIUS U METO/IBI yIyUIIEHHON
HepTEeOoTNauM, MO3BOJIET 3HAYMTEIHHO YBEIMYUTh HHICKC H3BJICUCHMS YIJIEBOJOPOIOB W3 IIJIACTOB, TEM CaMbBIM
YBEJINYHUBAsT dKOHOMHYIECKYIO A(PPEKTHBHOCTH TIPOCKTOB.

[NoBrImreHue HeTEOTAAYN TAKKE UMEET 3HAYNTEIPHOE 3HAUCHHE TSI CHIKCHHUS YHEPTeTHUECKOW 3aBHCUMOCTH
CTpaH U 00CCIIeYCHHST X SHEPTeTHYECKON 0€30MacHOCTH. B YCIIOBHSIX pacTymIero cripoca Ha SHSPTHIO U y)KECTOUCHUS
9KOJIOTHYECKUX HOPM, 3a7ada ONTHMU3AINH U3BIICUCHISI HE(PTH CTAHOBUTCS 0OCOOCHHO aKTyaIbHOM.

YBenmmueHne noObYHM He(PTH SBISETCS OTHOM M3 OCHOBHBIX 3ajad He()Tera3oBOW OTpacCiiH, HATIPaBICHHOW Ha
MaKCHUMAaJIbHYIO 100BIYY YITIEBOJIOPOJOB U3 Iu1acTa. Pa3paboTka 1 BHEIPEHUE PA3TNYHBIX METOJIOB YBEIHMYCHHUS TOOBIYN
HeTH TO3BOJSIET CYHIECTBEHHO IOBBICUTh JKOHOMHYECKYIO OI(G(PEKTUBHOCTh  HCIIOJIB30BAHHS  HE(PTSIHBIX
MECTOPOXKIeHN. BrIenstor MHOTHE BHUIBI TOBBINICHWS HeQTeoTAaud. B maHHOW cTaThe s paccMOTped OAWH W3
Hanbosnee 3(p(HheKTUBHBIX METOIOB MOBHIMIEHUS HEPTEOTAAYN — TEPMUIECKHI METO/, BKIIOYAIONIHHA MapOIMKINIECKYIO
o6pabotky ckBaxuHbl (I111O). TMaporuknrueckoe BO3ACUCTBHE HA IJIACT MPEACTaBISET COOOW BaKHBIA aCIEeKT B
THIPOTEOJIOTHH 1 HedTera3oBoii OypeHnn. JTa TeMa 0XBaTHIBACT BIMSHNAE MAPOIUKIMIECKUX MPOIECCOB HA MUTPAITIIO
YIJIEBOJIOPO/IOB, MX HAKOIUIEHHE M PACIpe/IeNICHHE B T€0JIOrMYeCKNX (GOpMaIHsX.

[Maponukiimueckre Mpouecchl MOTYT BIHMATh Ha NPOHUIIAEMOCTH MOPOJIBI, ONPEAEIsisi, HACKOIBKO 3()(eKTUBHO
He)Th M Ta3 MOTYT IEpeMEIaThCsl Yepe3 MOPHUCThIE CIOM. DTO, B CBOIO OYepenb, BIHMIET HA 3()(PEKTUBHOCTD AOOBIYH
YII€BOJOPOIOB.

B pesynbrare nccnenoBaHui B TaHHOW OOJAaCTH CTAHOBSITCS W3BECTHBI OOJiee TOYHBIE MPOTHO3BI 1O 3amacam
YIJIEBOJIOPO/IOB M UX W3BJIEUEHHUIO, YTO aKTHBHO HCIIOJIBb3YETCS B COBPEMEHHBIX METOAX pa3pab0oTKU MECTOPOXKICHUMH.
Kpowme Toro, 316Ch paccMOTpEeHbI 0COOCHHOCTH 1 IpeumyiecTsa npouecca ITHO.

KiroueBble cjioBa: He(TeOTAaYa, TEPMUUECKUIT METOJI, MAPOIMKIIOBas 00paboTKa, MapoHarHeTaHue, MIacT.
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