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AHHOTAIIUA

IIpeamer. JlanHas cTarhs HCCIENyeT NOpPOOJIEMY YBEIUYECHHS HEPTEOTAAYn
TPYAHOU3BJIEKAEMbIX 3alacoB HE(PTU U aHAIM3UPYET pa3IUYHbIE METOJBl U

TCXHOJIOI'MH, IIPUMCHACMBIC IJIS ITOBBINICHU A B(b(beKTHBHOCTI/I nx I[O6BI‘-II/I.

Hesan. OcHOBHA 11€J1b JAHHOT'O UCCIIEIOBAHUS 3aKII0YAETCS B aHAJIN3E PA3TUYHBIX
MOJIXO/IOB K YBEIMYECHHUIO HEPTEOTHAaYu TPYTHOU3BICKAEMBIX 3aracoB HE(TH C

LEJBI0 omnpeieneHust Hanoosee 3PPEeKTUBHBIX METOA0B U TEXHOJIOTHIA.

Metonosorus. B naHHON CTaThe HUCIOJIB30BAJICS KOMOWMHUPOBAHHBIN TMOJIXO/I,
KOTOPBIM BKJIIOYAQJI aHAIW3 JUTEPaTypbl, U3yYEHUE PE3YyJbTAaTOB MNPEIbIAYIINX
HCCIICIOBAHUM M DKCIIEpUMEHTAIbHOE MOJCIMpoBaHue. bbulm mpoBeIeHbI
TEOPETUYECKUE BBIKJIAIKM U YUCIEHHBIE pacdeThl I OLIEHKU d(PPEeKTUBHOCTU

pa3JIMIHbIX MCTOAOB YBCIIMUYCHUA Heq)TeOTI[a‘—II/I.

Pesyabtarbl. B pe3ynpraTe wuccienoBaHWs ObLIM  BBISIBIIEHBI  HamOoJiee

NEPCIICKTUBHBIC MCTOAbBI KW  TCXHOJIOTMU IJIs1  YBCIIMYCHUA HG(I)TCOTI[&‘—II/I
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TPYAHOU3BIEKAEMbIX 3amacoB He(TH. bBbUIO yCTaHOBJIEHO, 4YTO MPUMEHEHHE
KOMOMHHMPOBAHHBIX METOJOB, TaKUX KaK THUIAPAaBIMYECKUIl pa3phiB IJacTa B
COYETaHUM C XUMHUYECKOH 00pabOTKONW M TepMajbHBIM BO3JECUCTBUEM, MOXKET
3HAYUTENbHO TOBBICUTh 3PQPEKTUBHOCTh 100bIYM. KiroueBbiMU (akTOpamu,
BIMSIONIMMH Ha YCHEIIHOCTh MPHUMEHEHHs] JaHHBIX METO/OB, SBISIIOTCA
r'€0JIOTHYECKHEe OCOOCHHOCTH MECTOPOXKICHHSI, CBOMCTBA HE()TH M SKOHOMUYECKHE

(bakTopsI.

KiroueBnblie cjioBa: HeTeoTna4a, TPYIHOU3BICKAaEMbIC 3amackl He(TH, TOOBIUA,
METO/Ibl, TEXHOJIOTHH, TUJIPABINYECKUN pa3phbIB IJIacTa, XUMUYECKass 00paboTKa,

TEpMaJIbHOE BO3/ICHCTBHE.
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Annotation

Subject. This article investigates the problem of enhancing oil recovery from
difficult-to-recover oil reserves and analyzes various methods and technologies
employed to improve their extraction efficiency.

Goals. The main objective of this research is to analyze different approaches to
enhance oil recovery from difficult-to-recover reserves and identify the most
effective methods and technologies.

Methodology. A combined approach was used in this article, which included
literature analysis, examination of previous research findings, and experimental
modeling. Theoretical derivations and numerical calculations were conducted to
evaluate the effectiveness of various methods for enhancing oil recovery.

Results. The study identified the most promising methods and technologies for
increasing oil recovery from difficult-to-recover reserves. It was found that the
application of combined methods, such as hydraulic fracturing in combination with
chemical treatment and thermal stimulation, can significantly improve extraction
efficiency. Key factors influencing the successful implementation of these methods
include geological characteristics of the reservoir, oil properties, and economic

considerations.
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HedTsHas nmpOMBINIICHHOCTh UTPAaeT KIIOUEBYIO POJb B MHUPOBOM 3KOHOMHKE,
oOecrieunBas SHEPreTHUECKUE pecypchbl Uil pas3iMyHbIX oOTpacied. OmHako
3HAUMTEIbHAS YacTh 3amacoB HEPTHU OCTaeTcid B TPYyJIHOU3BIEKaeMoul (opme,
npeacTaBisisi BbI3OB Uil 3G (EeKTUBHONW M00bUM. YBENUUYeHHE HEPTEOTAAYU
TPYJIHOU3BIIEKAEMBIX 3amacoB HePTH TpeOyeT pa3pabOTKU W MPUMEHEHHUS] HOBBIX

METOJIOB M TEXHOJIOTHH JIJIsl MOBBIIIEHUS 3P(HEKTUBHOCTH TOOBIUH.

OnHHUM U3 OCHOBHBIX (DAaKTOPOB, BIMSIOUIMX Ha HEPTEOTAAUY TPYAHOU3BIEKAEMbIX
3a1acoB, SABJISAETCS MX T'€OJIOTMYECKOe OKpYyKeHue. ['OpHbIe Mopojbl, B KOTOPBIX
HaXoAATCs 3amackl He(TH, MOTYT 00JIaflaTh HU3KOM MPOHUIIAEMOCTBIO U OOJIBLION
HNOPUCTOCTBIO, UTO 3aTPYJHSET MOTOK HEPTH K CKBaxkuHaMm. Kpome Toro, BbIcokas

BA3KOCTB He(l)TI/I TAKKC CHHKACT €€ ITOJABUKHOCTD M 3aTPYAHSCT ITPOLICCChI I[O6BI‘II/I.

Jnst mpeo1osieHus 3TUX NpOoOIeM NPUMEHSIOTCS Pa3IMYHbIE METObI U TEXHOJIOTHUH.
Opnum u3 HamOoliee pacHpOCTPAHEHHBIX METOJIOB SIBIIACTCA THUAPABIMYCCKHIMA
pa3psIB macrta. [lyrem BHeApEHUS )KUAKOCTH 10T BBICOKUM JIABJIEHUEM CO3/IAKOTCS
TPEIIMHBI B TOPHBIX MOPOJAX, YTO MO3BOJISICT YBEJIWYWUTH MNPOHUIIAEMOCTh HU

obecrieunTh O60J1ee 3(PEKTUBHBIN MTOTOK HEPTH K CKBAKMHAM.

[IpuMeHEHHEe XWMHUYECKHUX PEareHTOB TAaKXe IIUPOKO HCHOJb3yeTCs s
yinydmienus: HedreoTaaund. M3meHeHue CBOWCTB HE(PTEHACHIMICHHBIX ILIACTOB
MO3BOJISIET TOBBICUTH MPOHUIIAEMOCTh M CHHU3UTH BSI3KOCTh HedTu. B sTOM
KOHTEKCTE, MPUMEHEHHE TOBEPXHOCTHO-aKTUBHBIX BeliecTB (I[IAB) sBusercs
OTHUM W3 BaXHBIX acrnekToB. [IAB o0nagaroT CHOCOOHOCTBHIO CHIDKATH
MOBEPXHOCTHOE HATSHKEHHE MEXy HEThIO U BOJIOH, yJIydIlias e MPOHUKHOBEHUE

B IJIaCT U oOecnieunBas 3 (HEeKTUBHOE BHITECHEHUE HEPTH.
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Kpome TOro, monumepsl Takke MCHOJIB3YIOTCS B KaUeCTBE XMMHUYECKUX JOOABOK
i ynydmeHus: Hegreotaauu. OHU CIOCOOHBI U3MEHSITh PEOJIOTUYECKUE CBOWCTBA
He(TH, CHWXKas €€ BA3KOCTb M yBEJIMYMBAs MOJABMKHOCTb. [lomumepsl, Takue Kak
MOJIMAKPUIIAMUIBl U TIOJTHMAKPUIIBI, YaCTO MCTIONB3YIOTCS B MHKEHEPUU HEPTIHBIX

I1J1aCTOB.

CraTucThueckue JaHHBIE MOATBEPXKIAIOT BAXKHOCTh MPOOJIEMBbI YBEIMUYCHUS
He(TeOoTHaul TPYAHOU3BIEKaeMbIX 3anmacoB HedTu. CoriacHO HCCIEI0BaHUSM,
Tonibko okoJio 30-40% nHedTn MOXKEeT OBITh H3BICYEHO M3 TaKUX 3alacoB C
MCIIOJb30BAaHUEM TPATUIIMOHHBIX METOJIOB JOOBIYM. DTO 03HAYAET, YTO OOJIBIION

IIOTCHOMAJI OCTACTCA HCAOCTATOYHO HCIIOJIb30BAHHBIM.

JIOMOTHUTENBHO, XUMHUYECKHM COCTaB TPYJHOM3BIEKAEMBIX HEPTEH Takxke
SBJIIETCSI BOKHBIM acriekToM. OHU MOTYT COJEpXaTh BBICOKYIO KOHIIEHTPAIUIO
apOMAaTUYECKHX YTIIEBOIOPOIOB, CEPHI M APYTHX MpumMeceit. Hampumep, HeKoTOphIe
TPYJIHOU3BIIEKAEMbIE HEPTH MOTYT UMEThH BBICOKOE COJIEp:KaHue ac(PalbTEeHOB, YTO
3HAYMTEIHHO TOBBIIIAET WX BI3KOCTh W 3aTpynHseT MoTok. Jus sddexTuBHOM
TO0ObIYM TakuxX HePpTel TpeOyroTcs CreluanbHble TEXHOJOTHHU, BKIIOYAIOIINE

00paboTKy achanbTeHOB, PA3IOKEHUE UX CTPYKTYPhI U CHIDKEHUE BSI3KOCTH.

B urore, yBenuuenue HeTeOTIaUM TPYTHOU3BIEKAEMbIX 3a11aCOB HE(PTU SABIISETCS
BAKHOM 3ajmadeil aisg HePTsSHOW mpombllIieHHOCTH. [IpuMeHeHHne pa3inyHbIX
METOJO0B, BKIIFOYAsl TUAPABINYECKUN Pa3phIB IUIACTA, UCIIOIb30BAHNE XUMUYECKUX
peareHTOB M TepMajibHbIE METO/IbI, TO3BOJISIET MOBBICUTH 3(P(EKTUBHOCTH AOOBIYM.
OpHako, ISl TOCTHXKEHHSI ONTUMAJIbHBIX PE3yJbTaTOB HEOOXOJUMO YUHUTHIBATH
re0JIOrM4ecKre OCOOCHHOCTH MECTOPOKICHHUM M cocTaB HeTel, pa3pabaTbiBaTh
HOBBIE TEXHOJOTMM M TIOCTOSSHHO COBEPIIEHCTBOBaTh MOJIXOJbl K JOOBIUE

TPYJIHOMU3BIIEKAEMBIX HE(DTEH.
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bonee THIATCJIBHOC HCCIICJOBAHUC T'COJIOTHUYCCKOI'O OKPYKCHHA MGCTOpO)I(I[CHI/Iﬁ
He(bTI/I MO3BOJBICT ONPCACINTDL OIITUMAJIbHBIC MCTOJbI U TCXHOJOTUU IJIA I[O6BI‘-II/I.

AHanu3 CBOMCTB T'OPHBIX ITOPOJ, TAKUX KaK IIPOH

HIaCMOCTb U ITOPHUCTOCTD, ITO3BOJIIACT OLICHUTDH 3(1)(1)€KTI/IBHOCTB IrunapaBJIMICCKOTO
pa3pbiBa ILIACTAa U BBIGpaTB OIITUMAJIBHBIC ITAPaMCTpPhl OJISA IIPOBCACHUS TAKHX

omnepanui.

W3ydyeHne XWMHUYECKOTO COCTaBa TPYAHOM3BIECKAEMBIX HEPTEH TakKe SBIACTCS
Ba)KHBIM aCIEKTOM. AHAJIN3 COACPKAHUS ApOMATUUYECKUX YTIE€BOJOPOIOB, CEPhI U
ac(aJbTEHOB MO3BOJIIET OMNPEICIUTh ONTHUMAJIbHBIE METOAbl U TEXHOJOTHH JJIs
00pabOTKM HE(PTH M MOBBILIEHUS €€ NOoABMXXHOCTU. Hampumep, paszpaborka
CHELMATU3UPOBAHHBIX MOJUMEPHBIX J00aBOK, aJalTUPOBAHHBIX K KOHKPETHBIM

coCTaBaM HG(l)TI/I, MOJKCT 3HAYUTCIIbHO YIIYUIIUTD 3(1)(1)GKTI/IBHOCTI> I[O6I>I‘-IH.

OpHol M3 KIIOUEBBIX O0JacTel pa3BUTHUA B OOJACTH yBEIMYEHUS HEPTEOTIAYU
SBJISIETCS IPUMEHEHUE TEPMATIBHBIX METOJIOB. DTH METO/Ibl BKJIIOYAIOT TEXHOJIOTUU
MapoBOTO IUKJIA, MHKEKIHIO IMapa ¥ MoAorpeB miacta. [loBelieHne TemnepaTypbl
r1acTa CoCOOCTBYET CHUKEHUIO B3KOCTH HE()TH U YBEIIMUYEHUIO €€ TIOIBHYKHOCTH,

YTO YJIYYIIAET MPOLECCHI JOOBIYH.

B 3akmrodenne, yBenmnueHue HepTeOTHauW TPYAHOM3BICKAEMBIX 3almacoB HEPTH
SIBJIICTCSI CJIOKHOM 3a1a9eid, HO OHa UMEET OTPOMHBIN TTOTCHIINAJ JJTSI TIOBBIIIICHUS
3G (HEKTUBHOCTH AOOBIUM W YBEIMYCHHS 3aMacoB HJHEPreTUYECKUX PECYPCOB.
[IpumeHeHne  pa3NMUYHBIX  METOJOB M TEXHOJIOTWHA, OCHOBAaHHBIX Ha
THIPABINYECKOM pa3phiBE IJIacTa, HCMIOJIB30BAHMHM XHMHYECKHUX PEareHTOB U
TepMaJIbHBIX METOJIaX, COBMECTHO C O0Jiee TITyOOKUM U3yUYE€HUEM IeOJIOTHUECKUX U
XUMUYECKAX OCOOCHHOCTEH MECTOPOXKIACHHM, MO3BOJUT JIOCTHYH ONTHMATbHBIX

PE3YNBTATOB B I00BIUE TPYAHOU3BIEKAEMBIX 3a11acOB HE(DTH.
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