[nasHbIl pepakTop
b. M. TYMAHAH — g.1.H., npod.

Hayu4Ho-pefnakupoHHbIH coBeT

A. @. BUIIBJAHOB — a.1.H., npod.
A. N. TPUUEHKO - a.1.H., npod.
A.H. IMUTPUEBCKM — pr-mah.,
npood.

O. H.KYJIMW - a.t.H., npod.
AL JTATIMAYC — g.x.H., npod.
JIMTO IOM — npod. (Kutaii)

H. A. MAXYTOB — g.1.H., npod.

6. M. TOHKOHOTOB - g.x.H., npod.

K. TPABEP — npod. (PpaHums)
B. A. XABKMH — n.1.H., npod.

M. LEXAHOBCKA — a.7.H., npod.
(Monbwwa)

Head Editor
B. P. TUMANYAN - Dr. Eng. Sci., prof.

Editorial Board

A.F.VI'DANOV - Dr. Eng. Sci., prof.
A. |. GRITSENKO - Dr. Eng. Sci., prof.
A. N. DMITRIEVSKY —

Dr. Geo.-Min. Sci., prof.

O. N. KULISH = Dr. Eng. Sci., prof.
A. L. LAPIDUS - Dr. Chem. Sci., prof.
LI GO IUY - prof. (China)

N. A. MAKHUTQV - Dr. Eng. Sci., prof.

B. P. TONKONOGOQOV -
Dr. Chem. Sci., prof.
Ch. TRAVERS - prof. (France)
V. A. KHAVKIN = Dr. Eng. Sci., prof.
M. TSEKHANOVSKA -
Dr. Eng. Sci., prof. (Poland)

TEXHOJIOTUM
HEDTU I TA3A

HAYYHO-T€XHONOrMYECKUM XypPHAanN
Ne5¢0 2025

DOI: 10.32935/1815-2600-2025-160-5

CMELMAJIbHBIM BbINMYCK, MOCBALLEHHbIM 35-NIETUIO
POCCHMMCKOM AKALEMMM ECTECTBEHHbBIX HAYK

COOEPXAHMWUE

AHAJIUTUYECKUN OB3OP

KO. A. Mnakutkun, J1. C. Mnakutkuna, K. . Obauerko

BO3LEMCTBME [MOBAJIbHbIX TPAHCDOPMALMUM
HA MMUPOBOE PA3BUTME OTPACIIEM T3K,
BbIBOODI AJIA POCCHUM.......cviiiiiiiiiiiiictntcieetcietcese e 3

HEDPTEXUMWS

I. H. Topaapse, O. A. Crokonoc

OCOBEHHOCTU PACMPEOENEHNA HACBILLEHHbBIX
YMMEBOOOPOOOB B HEDPTAX O3EPHOTO FTEHOTUMNA ..................... 14

MEPEPABOTKA HE®TU UTA3A

H. A. Wocrak, E. M. 3anopoxew, . I. AHtoHnagy,
M. C. Anb-Uppuck, E. M. Kobosesa

MEPCNEKTUBbI MPOMbICITOBOTIO NPOMU3BOACTBA
CXMXXEHHOTO MPUPOOHOTO TASA ...t 21

PA3PABOTKA N SKCIUJTYATALUA
MECTOPOXXOEHUN HED®TU U TA3A

A. B. Hacbibynnun, B. A. Casxos, J1. P. LUaixpasuesa

COBPEMEHHbIE PELLIEHMS NO COBEPLUEHCTBOBAHUIO
TEXHOJIOTMYECKMX NMPOLIECCOB
TMIOPOPASPBIBA THHTACTA. ...ttt 25




M. H. Bonbwakos, H. A. Ckubuukas, H. A. Tadapoe, N. O. BypxaHoeaq,
[. B. CypHaués, O. O. Mapytan, M. O. Kupeesa

CUCTEMHbIM MOAXOA K U3YYEHUIO U MOAENINPOBAHMIO
XN3HEHHOTO UMKITA HEDTETA3OBbLIX MECTOPOXIEHUM ......... 33

E. P. bapeptamHoea, M. X. XarpynnuH

OB OBPATHOM 3AZIAYE HECTALIMOHAPHOM
®UILTPALIMKN BUHTAMOBCKOM XMIOKOCTH
K TOPUSOHTANIBHOM CKBAXKMHE .........ooovvvissssssssssssssssssssssssssns 40

NCCIIEAOBAHWA

M. A. Cunun, J1. . JaeneTwmHa,
K. A. Motewkuna, . A. Mouceenkosa

BJIMAHUE MOHHOM CUJbl BOLHOIO PACTBOPA
HA BA3KOCTHbIE CBOMCTBA PACTBOPOB

NOJIMAKPUNAMUIA PASTTUYHOM CTPYKTYPBI .......coveeerrenee 46
B. A. Caxapos

MACCUB YACEN a4 ONMCAHNUA DUNYECKUNX

M COUMAJTIBHBIX MIPOLEECCORB..........ceeeereeteieieeeeeeeeeee e seeaeaennns 53

ABTOMATU3ALINUA U YINNIPABJTEHWNE
TEXHOJIOTMYECKUMU NPOLIECCAMU

C. C.TopbyHos, A. B. KoctanasH, A. ®. Eropos,
B. B. Cupopos, B. A. KoctanasH

NMAHUPOBAHME MPOU3BOACTBA BEH3MHOB
C OFPAHMYEHMAMM HA 3AMACHI C MCNOJIbBOBAHUEM
OMCKPETHBIX M HEMPEPBIBHBIX MOLESIEM.........oeveerereriesieiians 56

PECYPCOCBEPETAIOLLME TEXHOJIOTUA

B. B. beccens, B. A. Kapaceeuny, A. C. JlonatuH,
P. . Munraneesa, P. KO. ®omun

SHEPTOOBECMEYEHME YOAJNEHHbBIX OBBEKTOB
HE®PTETA3OBOIO KOMIMNEKCA 3A CHET
ATOMHbIX PEAKTOPOB MAJTIOM MOLLHOCTM ... 63

3KOHOMUKA U PUHAHCHI
P. H. Canuesa

FTOCYOAPCTBEHHAS NOOAOEPXKKA AEATENIbBHOCTU .
MO BHEAPEHMIO HAMJTYHLUMX AOCTYMHbIX TEXHONOTMUM
B HEDTETA3OBOM OTPACTIM ... ssssssssssenens 68

HupexTop no MHpopMaLmm
H. M. LUANOBA

Pepaktop
B. C. AMHATPHEBA

Bepcrka
B. B. 3EMCKOB

Mogrotoeka marepumanos
T. C. TPOMOBA

Mspatens — MexayHapogHbii LeHTp
Hayku u TexHonorui «TYMA TPYTIIM»

Agnpec pepakumu:
105318, r. Mockea,

Msmarnosckoe wocce, a. 20-1H

e-mail: tng98@list.ru
MutepHer: hitp://www.nitu.ru

Mpy nepeneuarke nobbix
MATEPUANOB CChINIKA HA XypPHAN
«TexHonornn HedpTH U rasa» obazarensHa

No5(¢0 2025

XypHan sapeructpuposaH
B Munucrepcree P® no genam neuaru,
TenepagmMoBELLAHUS U CPEACTBAM
MACCOBOM KOMMYHMKALMM
CBHAeTensCTBO O permcTpaumm
MMAN277-16415 o1 22.09.2003 r.

ISSN 1815-2600

BkniouyeH B nepeyeHb U3paHMH
Bhicwien aTTecTauMoHHOM KOMUCCHM
MuHucTepcTea 0bpazosaHms
M Haykn PD

Tvpax 1200 aka.

Pepakums He HeceT OTBETCTBEHHOCTH
30 AOCTOBEPHOCTb MHOPMALIMK
B MATEPMANAX, B TOM YMCre
PEKNAMHbIX, NPEeAOCTABNEHHbIX
ABTOPAMM Ans nybnaukaumm

Marepuansl aeTopos
He BO3BpPALLAIOTCS

Orneyarano 8 OO0 UMD «CTPUHT»
424006, Pecny6nrka Mapwuit 3n,
r. Mlowkap-Ona, yn. Crpourenen, 95




Bo3zneiicTBue ri106aabHbIX TPaHchopManuii

Ha MupoBoe pa3sutue orpacieil TOK, BeiBoasbl A1st Poccnn

I0. A. Inakutkun', JI. C. ITnakutkuna?, K. U. JIpayeHko?

"MHCTUTYT SHEPreTHYECKHX MCCIIEN0BAHMI POCCHICKON akaJeMuy Hayk,

LlenTp aHamM3a U HHHOBAIIMI B YHEPTETHKE,

’[leHTp HMCCIIeN0BaHKs YTOILHON NIPOMBIILIEHHOCTH MUpa U Poccun

luplak@rambler.ru

B cmamve npedcmasnenvi pesyniomamol 8030€icmsust 2100AIbHbIX MPAHCHOPMAYULL COBPEMEHHO20 NePUOOd
(Oemocpaguueckux, mexHOI02UYECKUX, IHEPLEMULECKUX), GIUAIOWUX HA PA3BUMUE MUPOBOU U OMe4eCmMBeHHOLl
anepeemuxu. Ilpusedena xapaxmepucmuxa Mupoeoco demozpapuueckoeo pazsumust. [Ipoananuzuposana e2o cés3wv ¢
MUPOBLIM UHHOBAYUOHHO-MEXHOL02UUECKUM NPOYECCOM, UCCIE008AHHBIM NO NOMOKY MUPOBBIX NAMEHMHbBIX 3A680K.
Tokazana 63aumocesizb SHEP2eMU4ecKo20 nepexooa ¢ 0eMopaAPUUEcKUM U MexHOI0SULeCKUM Nepexo0ami.
Ilpeocmasnensi 3aKOHOMEPHOCIU NOBbIULEHUS NIIOMHOCIU SHEPSUU NPUMEHAEMBIX IHEP2OUCTHOYHUKOS

U ee GIUAHUA HA NPOUZBOOUMENLHOCb MPYOd U CKOPOCHb NepeMeujeHusl IH00ell U 2py308 8 IKOHOMUKE.

Ilpugeden koumyp 6y0ywe2o passumus SHepeemuieckux mexHoa02u.

KwueBble ci1oBa: MUpOBBIE TpaHchopMannu, feMorpadguaeckuii, TEXHOJOTHUECKUH

Y DHEPTEeTUYECKHIA TIEPEeX0/Ibl, MUPOBBIE TTATEHTHBIE 3asBKH, TUIOTHOCTh SHEPTHH, 3aKOHOMEPHOCTH Pa3BUTHA,
MIPOTHO3HBIM KOHTYP Pa3BUTHUS YHEPTETHUKH.

DOI: 10.32935/1815-2600-2025-160-5-3-13

Yu. A. Plakitkin!, L. S. Plakitkina?, K. I. Dyachenko?

!Center for Analysis and Innovation in Energy, Energy Research Institute of the Russian Academy of Sciences
?Center for Research of the Coal Industry of the World and Russia,

Energy Research Institute of the Russian Academy of Sciences

Impact of Global Transformations on the Global Development

of Fuel and Energy Complex Industries,Conclusions for Russia

The article presents the results of the impact of global transformations of the modern period (demographic,
technological, energy), affecting the development of the world and domestic energy sector. The characteristics

of the world demographic development are given. Its connection with the world innovation and technological process,
studied by the flow of world patent applications, is analyzed. The relationship between the energy transition and

the demographic and technological transitions is shown. The patterns of increasing the energy density of the energy
sources used and its impact on labor productivity and the speed of movement of people and goods in the economy are
presented. The outline of the future development of energy technologies is given.

Key words: global transformations, demographic, technological and energy transitions, global patent applications,

energy density, development patterns, forecast outline of energy development.



Oco0eHHOCTH pacnpe/eieHUs] HACBIIIEHHBIX YIJIeBO0PO/IOB B He()TSIX 03€PHOI0 reHOTHIIA

I'. H. T'opnamze, O. A. Ctokoinoc

PT'Y medTn u raza (HUY) umenn U. M. I'yOknHa,

Gordadze@rambler.ru

Memoodom xpomamomacc-chekmpomempuu Uccied08anbl 3aKOHOMEPHOCHU PACHPEOeNeHUsl HACOIUEHHbIX
1211e6000P0008-OUOMAPKEPO8 (H-AIKAHO8, U3ONPEHAHOS, CECKEUMEPHAHO8, CMEPAHO8 U MEPRAHO8)

U yenes000po008 aimazono000H020 CMPOEHUsE — A0AMAHMAHO8 8 HEe3PEOl U 3Peoll He(hmsix 03ePHO20 eHOMUNA.
Hccnedosanvt maxoice 3aKOHOMEPHOCIU pACTpedesieus mex Jice Yeies000po008 8 NPOOYKMAX MePMOU3d, 00HO20
U3 BbLCOKOMONCKYIAPHBIX NPEOUECMEEHHUKO8 Hedhmell — CMOJL (DeH30/IbHbIX U CRUPINO-OEH30bHbIX), BbIOCICHHBIX U3
Hespenoll u 3penoll negpmeti 03epro2o cenomund. Ilokazanvl cxo0Ccmea u pasiudus. OMHOCUMENTbHO20 COOEPHCAHUS
Y271e6000P0008 HA MOJCKVISAPHOM YPOSHE 8 HeDMSIX 03ePHO20 2EHOMUNA C HEGMAMU MOPCKO20 U/ulu
NPUOPENCHO-MOPCKO20 U KOHMUHEHMATbHO20 2eHomunog. Memooom UK-cnexmpomempuu onpedeneHvl cmenenu
OKUCTIEHHOCIU

He3penoll u 3peioll Hemu u bl0CNIeHHbIX U3 He@hmell HeUMpPAlbHbIX, DEH30IbHbIX U CRUPMO-OCH30IbHbIX CMOJL.
KiroueBble ciioBa: He3penas u 3penast HepTb, HETH 03€PHOTO TEHOTHUIIA, YTIEBOIOPOIBI

aJIMa3010100HOTO CTPOCHMSI, YTIICBOIOPOIbI OMOMApPKEPhI, IPOAYKTHI TEPMOJIN3A,

OCH30JIBHBIE M CITUPTOOCH30JILHBIC CMOJIBI, CTETICHh OKUCIICHHOCTH HE(TH.

DOI: 10.32935/1815-2600-2025-160-5-14-20

G. N. Gordadze, O. A. Stokolos

Gubkin University

Features of the Distribution of Saturated Hydrocarbons in Oils of the Lake Genotype

The distribution patterns of saturated biomarker hydrocarbons (n-alkanes, isoprenanes, sesquiterpanes, steranes, and
terpanes) and diamond-like hydrocarbons (adamantanes) in immature and mature oils of the lacustrine genotype were
studied using chromatomass-spectrometry. The distribution patterns of these same hydrocarbons in thermolysis
products of one of the high-molecular-weight oil precursors—resins (benzene and alcohol-benzene)—isolated from
immature and mature oils of the lacustrine genotype were also studied. Similarities and differences in the relative
content of hydrocarbons at the molecular level in lacustrine genotype oils compared to oils of marine and/or
coastal-marine and continental genotypes were demonstrated. Using IR-spectrometry, the oxidation states of
immature and mature oils and neutral, benzene, and alcohol-benzene resins isolated from oils were determined.

Key words: immature and mature oil, lake genotype oils, diamond-like hydrocarbons, biomarker hydrocarbons,

thermolysis products, benzene and alcohol-benzene resins, degree of oil oxidation.

[epcneKTHBBI MPOMBICJIOBOI0 MPOU3BOACTBA CKHKEHHOT0 MPUPOIHOTO raza
H. A. Illocrax!, E. I1. 3amopoxen!, 1. I'. AnTornann’,

M. C. Ans-Unpucu', E. M. Ko6o3esa?

'KyGaHCcKuii rocy1apCTBEHHBIN YHHBEPCUTET,

2@unancoBklii yauBepcuteT npu [pasurenscrse PD, Kpacuonap,

nikeith@mail.ru



B pabome npeonrazaemcsn komOUHUPOBAHHAS MEXHOLO2USL NO NPOUZBOOCBY CIHCUNCEHHO20 NPUPOOHO20 2434,
BKIIOYAIOWAS, UB0IHMATLNULHOE PACUUPEHUe 2a3d 8 CONaX muna Jlaseans 6 0emaHOapHbix azpe2amax

€ NPOU3BOOCMBOM MEXAHUYECKOU U INeKMPULECKOll IHepeul, omoeneHue ¢as opye om opyaa, 8blpabomxa
9/1eKMPULECKOU SHEP2UlL 0151 HYHCO NPOU3800CMEA, NYMeM CHCUSAHUS 2a3a U/Unu Npeobpazo6anus sHepeuu
U309HMANLNUTIHO PACULUPAIOWE20CS 2a3a, Pa30elbHas ho0aua nompeoumeinto u/unu XpaHeHue yeneeo2o U NONYymHo20
NPOOYKMO8, HCUOKOU 800bl U 2430 HA MEXHOIOSUHECKUE HYIHCObL NPOU3E00CEA.

KJioueBbie cj10Ba: ra30Bble MECTOPOKACHUS, ICTaHIED, H303HTANBITUIHOE PaCIINPEHHUE ra3a,

MPOMBICIIOBOE MTPOU3BOJICTBO, CKHMIKEHHBIH PUPOIHBIH ras3.

DOI: 10.32935/1815-2600-2025-160-5-21-24

N.A. Shostak!, E.P. Zaporozhets!, D.G. Antoniadi', M.S. Al-Edresi!, E.M. Kobozeva?

'Kuban State University, Krasnodar,

2Financial University under the Government of the Russian Federation, Krasnodar

Prospects for Commercial Production of Liquefied Natural Gas

The article proposes a combined technology for the production of liquefied natural gas, including isenthalpic
expansion of gas in Laval nozzles and isenthalpic expansion of gas in detandary units with the production

of mechanical and electrical energy, separation of phases from each other, generation of electrical energy
for production needs by burning gas and / or converting the energy of isenthalpic expanding gas, separate
supply to the consumer and / or storage of target and associated products, liquid water and gas

for the technological needs of production.

Key words: expander, gas fields, field production, isenthalpic expansion of gas, liquefied natural gas.

CoBpeMeHHbIE pellIeHUs] 10 COBEPLIEHCTBOBAHNIO TEXHOJOTHYECKHX MPOLECCOB THIPOPa3phIBa MJIacTa

A. B. HaceiGymun'2, B. A. Casxos!, JI. P. Illaiixpasuesa'

! AlbMETBEBCKHUIT TOCY TAPCTBEHHBIN TEXHOIOIMYECKUH YHUBEPCUTET «BhIcIias mKojia HedTH,

*HUuctutyt « TatHUITUuedT» TTAO «Taruedrs» um B. JI. [lammua

arsval@bk.ru

B cmamve npusedenvi pezynomamol 0emanuzuposanno2o 0030pa HaAy4HO-MexXHUYeCcKoU Tumepamypsl o ONblmy
NPUMEHEHUS HOBbIX PEeUeHUI U MAMEPUATIO8 C YENblo COBEPUIEHCIMBOBAHIS MEXHOTIOSUYECKO20 npoyecca
euopopaspuisa niacma (I'PII) npu paspabomie negpmsanwix mecmopooicoenuii. Paccmompenvt 6onpocul
cosepuieHcmeosanus mexronozuu xkuciomuoeo I'PII, ¢ mom uucie ¢ uchonb308aHuemM NEHHbIX CUCIEM Ol CHUNCEHUS
ymeyex 6 naacm u cnoco608 NOHUICEHUsI CKOPOCMU PeaKyuy KUCIOmbl ¢ HOpooou. B obracmu cosepuiencmeosanus
nponnaummnoeo 1I'PII gvinonnen ananus no noobopy onmumanisHo2o pasmepa 3epen nponnanma, no eUu0am
8bICOKONPOUHO20 NPONNAHMA OIS 271YOO0KO3aNe2AOWUX NAACTNO8 U 0DNIe2YeHHO20 NPONNAHMA OJist CHUNCEHUSL
ckopocmu ocadicoenus npu popmuposaruu mpewunst 1 PII. Boisgneno, umo ygenuuenue npooyKmueHOCmu
ckeadicunsvl cedcmeue npumernenus I'PII 3aeucum om nooxoda K blO0py HCUOKOCHU pa3pbleéd, NPORNAHMA

u ouzatina I'PI1 6 3a6ucumocmu om 2eon02uyecKux Xapakmepucmux niacma-KouleKkmopa.

KiueBble cj10Ba: rTHApOpa3phiB IIIACTA, POIIIAHT, KUIKOCTh pa3phiBa,

,Z[I/ISaﬁH TruapopaspbiBa IU1aCTa, KUCIIOTHBIN THUAPOPAa3pLIB IJIACTA.
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A. V. Nasybullin, V. A. Sayakhov, L. R. Shaikhrazieva

Almetyevsk State Technological University «Petroleum High School»

Modern Solutions for Improving the Technological Processes of Hydraulic Fracturing

The article presents the results of a detailed review of scientific and technical literature on the experience of using
new solutions and materials in order to improve the technological process of hydraulic fracturing in the development
of oil fields. The paper considered the issues of improving acid fracturing technology, including the use of foam
systems to reduce leaks into the formation and ways to reduce the rate of acid reaction with rock. In the field of
improving proppant fracturing, an analysis was performed to select the optimal grain size of the proppant, according
to the types of high-strength proppant for deep-lying formations and lightweight proppant to reduce the deposition
rate during the formation of a fracturing fracture. As a result of the performed analysis, it was revealed that the
success of hydraulic fracturing is determined by an increase in well productivity and is a consequence of a qualitative
approach to the choice of rupture fluid, wedging agent and hydraulic fracturing design depending

on the geological characteristics of the reservoir formation.

Key words: hydraulic fracturing, proppant, fracturing fluid, hydraulic fracturing design, acid fracturing.

CucreMHBIH OAX0] K U3YYEeHHUIO H MOJIEJIMPOBAHUIO KU3HEHHOT0 UKJIA HeTera3oBbIX MeCTOPOKACHU I
M. H. Bonpmaxkos', H. A. Ckubunxkas', H. A. l'agapos?, U. O. bypxanosa',

J. B. Cypnaués', O. O. Mapyran'!, M. O. Kupeesa'*

"MucTuryT npobiaem nedru u raza PAH,

?He3aBUCHMBIH UCCIIEI0BATEND,

SPI'Y medru u raza (HUY) umenn U. M. I'yOkuna,

bolshakov@ipng.ru

B cmamve npeocmasnensvl pesyrvmamul uszyyenus npoyecca 06600uenus Openbypeckoco HI'KM na ocnoge ananuza
pasHocmoponuell ungopmayuu 06 uzyuaemom 0ovexme, pe3yibmamos 1ad0pamopHuIX UCCIe008aAHU 00PA3Y08
KepHa, 2e0102UYeCcK020 MOOETUPOBAHUSL, 2UOPOOUHAMUYECKO20 MOOCTUPOBANUS U AHATUZA PE3YTILINATNOG
uUHmepnpemayuy OAHHbIX 2e0PUUYECKUX UCCTeO08aHUN CKéaxcut. Hecmomps na no3owioo cmaoduro pazpabomxu
U3YHAEMO20 MECHOPOIICOEHUS, PE3VIbMAMbl UCCIEO08AHUS MO2YM OblMb UCNOIb308AHbl He MOAbKO 051 Yene8otl
Pa3pabomKu MecmopodicoeHus: 8 HeoOBOOHEHHbIX YeauKax, Ho U 05 bonee IPHeKmusHo20 NPOEKMUPOBAHLsL

u ynpasienus pazpabomiou Opyeux ea30KOHOEHCAMHbIX U Hedhme2a30KOHOEeHCAMMbIX MeCopOoAICOeHUl,
HAXOOSWUXCSL 8 CXOJICUX 2€01020-MEXHUYECKUX YCOBGUSIX.

Kiouessble ciioBa: o6BogHeHHEe, OpeHOyprckoe He(hTera3oKoHASHCATHOS MECTOPOXKIICHHE,

KapOOHATHBIE OTIIOKEHUS, 30HBI TPEIUHOBATOCTH, THAPOANHAMHYECKOE MOJICITUPOBaHHE,

CKOPOCTh KAITWILISIPHOMN MPOMTUTKH.

DOI: 10.32935/1815-2600-2025-160-5-33-39



M. N. Bolshakov', N. A. Skibitskaya', N. A. Gafarov?, I. O. Burkhanova!,

D. V. Surnachev!, O. O. Marutyan', M. O. Kireeva'?

'0il and Gas Research Institute of the Russian Academy of Sciences,

’Independent scientist, *Gubkin University

A Systems Approach to Studying and Modeling the Life Cycle of Oil and Gas Fields

The water encroachment process of the Orenburg oil and gas condensate field began began immediately after placing
on production. The article presents the results of studying the water encroachment process of the Orenburg gas
condensate field based on the analysis of diverse data on the subject, laboratory studies of core samples, geological
modeling, hydrodynamic modeling, and interpretation of well logging data. Despite the late stage of the field’s
development, the research findings can be applied not only for targeted development of the field in non-flooded pillars
but also for more efficient design and management of other gas condensate and oil-gas condensate fields under
similar geological and technical conditions.

Key words: water encroachment, Orenburg oil and gas condensate field, carbonate deposits, fractured zones,

hydrodynamic modeling, capillary imbibition rate.

00 oOpaTHoli 3a1a4e HecTAUMOHAPHOH GUIbTPALMU OMHTAMOBCKOM KMIKOCTH K TOPU30HTAJIbHON CKBasKMHE
E. P. bagepraunosa', M. X. Xaiipymiin®

'Kaszanckuii HaMOHAIBHBIN UCCIIE0BATENBCKUM TEXHOIOTMYECKHUI YHUBEPCHUTET,

2MIHCTUTYT MEXaHUKH M MaIHHOCTPOEHHUS — CTPYKTypHoe noapasaencaue GUILL KasHI| PAH,
m.khairullin@mail.ru

Paccmampusaemcs necmayuonapuas gpunompayus OuH2aMOBCKOU HEHbIOMOHOBCKOU JHCUOKOCIU K 20PUZOHMATLHOL
ckeadicune. Pe3ynomamsi S3KCnepuMenmog noKa3vlearom, Ymo npu medeHuu maxux HcuoKocmeli @ HOPUCbIX cpeoax
npU MAIbX 2paduenmax 0asienus NOsGIAIOMC OMKIOHeHUs Om JuHelno2o 3axona Jlapcu. [Jaemcs nocmanogka
00pammoll KO3 puyueHmHoU 3a0auu O ONpedeeHur GUIbMPAYUOHHBIX NAPAMEMPOS8 NPU MeYeHUU ODUHEAMOBCKOU
HEHbIOMOHOBCKOU AHCUOKOCIU K 20PU30OHMATbHOU CK8AdICUHe. B kauecmee ucxoonoil unghopmayuu ucnonv3yomest
Kpusble usmeHeHus: 0asienus, 3amepeHnvle Ha cKeadicune. /s uucienno2o pewenus 0opamuou Kodghduyuenmuon
3a0auu npednazaemcs 8bIHUCTUMENbHBIU AICOPUMM HA OCHO8E MeMO0008 pecyiapU3ayul.

KiroueBrble ciioBa: OMHTaMOBCKasi HEHBIOTOHOBCKAsSI KUAKOCTh, TOPU30HTATIbHAS CKBaXKHWHA, KO (OUITNEHT
MIPOHUIIAEMOCTH, KPUBasi U3BMEHEHHUS TaBJICHUS, TapaMeTp peryIapu3aluu, IpeaeIbHbIM rpaIueHT.

DOI: 10.32935/1815-2600-2025-160-5-40-45

E. R. Badertdinova', M. Kh. Khairullin?

! Kazan National Research Technological University,

2 Institute of Mechanics and Mechanical Engineering — a structural division of the FRC KazSC RAS

On the inverse problem of non-stationary filtration of Bingham fluid to a horizontal well

The non-stationary filtration of Bingham non-Newtonian fluid toward a horizontal well is considered. The
experimental results show that deviations from the linear Darcy law occur during the flow of such fluids in porous
media at small pressure gradients. The formulation of the inverse coefficient problem for determining the filtration

parameters during the flow of a Bingham non-Newtonian fluid to a horizontal well is given. The pressure change



curves measured at the well are used as initial information. A computational algorithm based on regularization
methods is proposed for the numerical solution of the inverse coefficient problems.
Key words: Bingham non-Newtonian fluid, horizontal well, permeability coefficient, pressure change curve,

regularization parameter, limiting gradient.

BiusiHue HOHHOI CHJIBI BOJHOIO PAaCTBOpa

HAa BA3KOCTHbIE CBOHCTBA PACTBOPOB MOJMAKPHJIAMH/IA PA3IUYHON CTPYKTYPbI

M. A. Cunun, JI. ®@. lanetimuna, K. A. Iloremkuna, JI. A. MouceenkoBa

PI'Y nedru u raza (HUY) umenu U. M. I'yOkuna,

davletshina.l@gubkin.ru

Tonuaxkpunramuo noayuun Wupoxoe pacnpocmpanerue 6 Heghpmezazo000vl6aroWel NPOMbIUACHHOCIU, 8 YACHMHOCMU
npu ROTUMEPHOM 3A800HEHUU OJIsL NOBbIUIEHUS HehmeomOoayu naacmos. Kniouesvimu napamempamu

MO MEXHONIO2UYU ABTAIOMCS PEONO2UYECKUE XAPAKMEPUCTNUKY NOTUMEPHBIX pacmeopos. bonvuwuncmeo pabom

6 29Moll 001ACMU NOCBAUEHO UCCICO0BAHUIO BIUAHUS KOHYEHMPayuy conell 6 600e Ha IPDEKMUBHYIO BA3KOCHIb
HOMUMEPHBIX pacmeopos. 110CKONbKY 3apsao0 UOHOG CONEU, COOEPACAUUXCSL 8 B0O€, AGNACICA ONPEOCAAIOUUM
DaxKmopom, erUAIOWUM HA MOJIEKYIbl NOTUAKPULAMUOA, NPEONONHCEHO UCHONLI0BAMb GENUUUNY KUOHHAS CUNAY

pacmeopa, a ne «obwjas munepanuzayuay. B pesyromame npogedennuix sxcnepumenmos ouliu noiyueHsl
3aucumocmu 3¢ pekmuHoll 8s3KOCMU NOTUAKPUTIAMUO08 PAZTUYHOU CIMPYKINYPbL 0T UOHHOU CUbL CPeObl.

na uccrnedosanus ucnonb308anUCh KAk MOOeIbHbIE 800bL C PA3IUYHBIM COOEPAHCAHUEM XA0PUOA HAMPUsL

U Kanoyus, max u peaivhvle 600bl Mecmopodicoenull. 11o0xazana 603MOACHOCHL NPOSHOZUPOBAHUSL PEOLOUYECKO20
N06e0eH s NOUMEPHBIX PACMBOPO8 HA OCHO8E NOIUAKPUIAMUOA OTlsL KOHKPEMHBIX MECMOPOACOEHUIL.

KioueBble cj10Ba: TTOJMAKPUIAMUIL, TIONUMEPHBINA pacTBOp, MOJIMMEPHOE 3aBOAHEHHE,

PCOJIOTUYCCKUC XapAKTCPUCTUKH, MUHCPATIN3allUsA, NOHHAs CUJIa.
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M. A. Silin, L. F. Davletshina, K. A. Poteshkina, D. A. Moiseenkova

Gubkin University

Influence of Ionic Strength on Viscosity Properties of Aqueous Solutions

of Polyacrylamide with Different Structures

Polyacrylamide is used in the oil and gas production industry, particularly in polymer flooding to enhance

oil recovery. The key parameters of this technology are the rheological characteristics of polymer solutions.
Much of the existing literature in this field focuses on the impact of salt concentration in water on the effective
viscosity of polymer solutions. As the charge of salt ions in water affects polyacrylamide molecules,

the authors propose using the value of ‘ionic strength’ rather than ‘total salinity’. The results of the experiments
showed the dependence of the effective viscosity of polyacrylamides of different structures on the ionic strength
of the medium. Both model waters with different sodium and calcium chloride content and real field water
were used in the study. The results show that it is possible to predict the rheological behaviour

of polyacrylamide-based polymer solutions for specific fields.



Key words: polyacrylamide, polymer solution, polymer flooding, rheological characteristics, mineralisation, ionic

strength.

MaccuB yuces 1A onucaHus GU3NIECKUX U COIUATBHBIX MPOLECCOB

B. A. Caxapos

PI'Y vedtn u raza (HUY) umenu U. M. ['yOkuHa,

sakharov34@bk.ru

B pabome npusoosmcs popmynvl cmeneneii apupmemuueckoi npocpeccuu, 0anbl pasiuiHble CROCOObL NOTYYEHUs
IMUX POPMYIL, PACCMOMPEHBI CEOUCMBA KOIPDUYLUEHO08 POPMYI CmeneHell npoSpeccuu U C8a3U Mexcoy
Koappuyuenmamu popmyn paziuunvlx cmenenei. Koagpuyuenmor cmeneneii 0bpazyrom 6eckoHeuHvll MACCUs
yucen, CBA3AHHBIX MedncOy coOoll onpedenénuvimu coomuoutenuimu. CoOmHouleHus e 3a6UCIm Om 6eUYUNbL
(pacmenma maccusa, KOMoOPvlLL MOICHO UCHOTIL308AMb OJisl ONUCAHUSL PUIUYECKUX UTU COYUATILHBIX NPOYECCOB.
Ipu smom opmynvl cmeneneil npoepeccuu NO360LI0OM N0 MEKYUeMy COCIOSIHUIO NPOYeCca ONPeOeiums

e20 npoutioe u byoyujee, m.K. OHU OeUCMeUmenbHbl 07 100020 UHMEPBANA apUphMemuyecKol npoepeccuu.
KiroueBsble ciioBa: apudmerndeckas mporpeccus, opMyJbl cTereHell, 06CKOHeUHBIN MacCHB YHCE,
(hparmMeHT MaccHBa, MPOILIOE U OyayIee mporecca.

DOI: 10.32935/1815-2600-2025-160-5-53-55

V. A. Sakharov

Gubkin University

Array of Numbers for Describing Physical and Social Processes

The article provides formulas for degrees of arithmetic progression, gives various ways to obtain these formulas,
examines the properties of coefficients of formulas of degrees of progression and the relationship between coefficients
of formulas of different degrees. The coefficients of the degrees form an infinite array of numbers interconnected by
certain ratios. The ratios do not depend on the size of the array fragment that can be used to describe physical or
social processes. At the same time, the formulas of degrees of progression make it possible to determine its past and
future based on the current state of the process, since they are valid for any interval of arithmetic progression.

Key words: arithmetic progression, formulas of degrees, infinite array of numbers,

fragment of an array, past and future process.

IInanupoBanue NPou3BOACTBA OEH3NHOB C OTPAHNYEHHSIMH HA 3aMachl ¢ HCIOJIb30BAHHEM THCKPETHBIX H
HelpepbIBHBIX MojeJieil

C. C.Topoynos', A. B. Kocranasan?, A. ®. Eropos’, B. B. Cunopos®, B. A. Kocranasan*

000 «MIID-UHXUHUPUHTY,

2OBY «KB® «MHTEpcTaHaapT»,

SPoccuiicKnii XUMHKO-TEXHOJIOTHYECKUI yHuBepcuTeT uMenn Jl. Y. Menneneesa,

“PI'Y medru u raza (HUY) umenu U. M. 'y6kuna,

egorov.a.flwmuctr.ru



B cmamuve paccmampusaemcs aneopumm naaHupo8aHus MHO2ONEPUOOHO20 PACNUCAHUS HENPEPBIBHO20
npueomosenls 6EH3UH08 80 8PEMeHU UCNOIb30BAHUEM MAMEMAMUYECKUX Mooeeli C TUHEUHbIMU U HeTUHEUHbIMU
Xapakxmepucmuxamu npoyeccog cmeutenus s peuwienus 3a0a4 O0abUWOU pA3MEPHOCTIU U HETUHEUHOCIU NO PAOY
Gaxmopos 6 Modenu 3a600a yHUMvIEAIOMC KA4eCMB0 Cbipbsl, CMPYKIMYPY MEXHOI02UYECKOU cxembl, mpebosanus K
Kayecmasy moapHuix npoOyKmos, YeHvl Ha cbipbe, NPOJYKmbl, IHep2opecypcyl u m. 0. [annvie modenu
PACCMAMPUBATUCH U PEULATUCH MEMOOOM NOCIe008AMENbHO20 JUHENHO20 NPOZPAMMUPOBAHUSL C OONYUEHUEM
JUHETHOCIU U 2IA0KOCMU (DYHKYUL, YO NPUEOOUTO K HEMOYHOCMU Pe3yTbmamos moderupoganus. Peanuszayus
dannwvix mooeneii gvinoanena 8 INK OIIOP «IlpoepammHulil KOMNAEKC ONMUMATLHO20 NAAHUPOBAHUS U ONMUMUZAYUU
Oen3unos u mazymogy. Tecmuposanue I[IK OIIOP npu cocmasnenuu pacnucanuii NpueomogieHusi Mmoniuea npu
UCNONL306AHULU NPEOCMABTIEHHBIX MOOeAell HOKA3AN0 8bICOKYIO IPDEKMUBHOCb 8 YACMU COKPAUEeHUS BDeMEHU
MEXHOI0SUUECKUX Onepayuil U CmaduUIbHOCMU Pe3yabmamos o NOKA3Amensim Kayecmsea npooyKma, ¢ MUHUMATbHLIM
sanacom no okmanogonoy. Cokpawenue epemeru cocmasuio 0o 10%, 3anac okmanoponoa 6 umo206om npooyKme
He npegviuiaem 0, 1.

KiroueBble cjioBa: anropuT™M, MHOTOIIEPHOTHOE TUTAHWPOBaHUE, HEJTMHEHHBIC MOJIEIIH CMEIINBaHUS,

perentypa cMecu OCH3UHOB,
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S. S. Gorbunov!, A. V. Kostandyan?, A. F. Yegorov®, V. V. Sidorov*, V. A. Kostandyan*

'"LLC «MCE-Engineering»,

’FBI «K VF «Interstandarty,

3D. I. Mendeleev Russian University of Chemical Technology,

*Gubkin University

Gasoline Production Planning with Inventory Constraints

Using Discrete and Continuous Models

This article discusses a multi-period scheduling algorithm for continuous gasoline preparation using mathematical
models with linear and nonlinear mixing process characteristics. To solve large-scale, nonlinear problems across

a number of factors, the plant model takes into account feedstock quality, process flow structure, final product quality
requirements, feedstock and product prices, energy resources, and other factors. These models were analyzed and
solved using sequential linear programming, assuming linear and smooth functions. This resulted in inaccurate
modeling results. These models were implemented in the OPOR software suite, «Software Package for Optimal
Planning and Optimization of Gasoline and Fuel Oil.» Testing of the OPOR software suite for fuel preparation
scheduling using the presented models demonstrated high efficiency in reducing process operation time and
maintaining consistent results in terms of product quality, with a minimal octane reserve. The time reduction was up
to 10%, and the octane reserve in the final product does not exceed 0.1.

Key words: algorithm, multiperiod schedule, nonlinear blend models, gasoline blend formulation.



JHeproodecneyenne yaaJeHHbIX 00beKTOB He)TerazoBoro KOMILJIEKCa 32 c4eT AaTOMHBIX PeaKTOPOB MaJIoi
MOIIHOCTH

B. B. bBeccenp, B. A. Kapacesuu, A. C. Jlomatun, P. JI. Munraneesa, P. FO. ®omun

PI'Y vedtn u raza (HUY) umenu U. M. ['yOkuHa,

valery.bessel@gmail.com

B cmamve paccmampusaemces npobnema snepzoodecneuenuss 00vbexmos negpmezazo8ozo komniexca Poccuu

6 pecuonax Jlanvneco Bocmoka u Apkmuku ¢ yuemom Kpaiine 02paHu4eHHbIX 603MONCHOCMEL IHEPLEMUYECKOT
uHppacmpykmypbi 8 YOaneHHbIX PeSUOHAX CHPAHDbL, A MAKICE GbICOKOU CIOUMOCIU NEKMPOIHEPLUU, NOTYUAEMOLL
Ha Ou3enbHbIX eeHepupyiowux cmanyusax. Ilepcnekmusnvim pewieHuem 01s 3Hepeoodecneyeruss 00beKmos
Heghme2az08020 KOMNLEKCA 8 YCA0BUAX OSPAHUYEHUSI PA3GUMUSL SHEP2eMUYECKOU UHPPACMPYKIMYPbL 8 PECUOHAX
npogedeHUs 2e01020pA38e00UHbIX pabOm Mo2IU Obl CIAmMs CIMAYUOHAPHbLE UL NEPEOBUNCHbIE IHEPLeMUYecKUe
KOMNIIEKCbL C AMOMHBIMU PEaKMOpaAMU MAIO0U MOUWHOCIU, ONbIM PA3paboOmKU U NPAKMUYECKOU peanu3ayuu
xomopuix 8 Poccuiickoti @edepayuu 3nauumernen.

Kawuesble cioBa: HedTerazosblii komiuieke Poccun, sHeproo6ecneuene, aBTOHOMHbBIE OOBEKTBHI,

IU3eNbHas TeHepalys, aTOMHBIE PEaKTOPhI MaJIOi MOIITHOCTH, BO3OOHOBIISIEMbIE HCTOUHUKH YHEPTHH,
HU3KOYTJIepOIHAs SHEPTETHKA.

DOI: 10.32935/1815-2600-2025-160-5-63-67

V. V. Bessel, V. A. Karasevich, A. S. Lopatin, R. D. Mingaleeva, R. Yu. Fomin

Gubkin University

Power Supply for Remote Oil and Gas Facilities Using Low-Power Nuclear Reactors

The article presents the problem of energy supply for oil and gas facilities of the Russian oil and gas complex in the
Far East and Arctic regions, taking into account the extremely limited capacity of energy infrastructure in remote
regions of the country, as well as the high cost of electricity generated by diesel generating stations. Stationary or
mobile power complexes with low-power nuclear reactors could be a promising solution for energy supply of oil and
gas facilities in the conditions of limited development of energy infrastructure in the regions of geological exploration,
the experience of development and practical implementation of which in Russia is significant.

Key words: Russian oil and gas complex, energy supply, autonomous facilities, diesel generation,

low-power nuclear reactors, renewable energy sources, low-carbon energy.

IocynapcTBeHHas! MOAAEPIKKA 1eATeILHOCTH 10 BHEIPEHHI0 HAWIYYIIHX A0CTYNHbBIX T€XHOJOT Ui

B He(pTera3zopoii orpaciu

P. H. Canuena

HNHCTUTYT MpobI1eM 3KOJIOTHH U HEIAPOIoIb3oBaHmsI AkaneMun Hayk Pecrrybmuku TaTapcran

sargus6@yandex.ru

B coomseemcmeuu ¢ oeticmgyrowum 3aKk0HO0AMeENbCMBOM 68 CHAMbe NPUBLOEHbL MePbL 20CYOaPCMEEHHOU NOO0EPIHCKU
OesimeNlbHOCMU, HANPABIeHHOU Ha 8HeOpeHue Hauryuwux docmynnoix mexunonozuti (HAT) 6 opeanuzayusnx
Hegpmezaz0601 ompacau. Buviseneno, umo omcymcmeayem cucmeMHasi 0CHOBA 3aKOHOOAMENbHO20 0becneyeHus.

eocyoapcmeennou noodepacku HJ[T kax 6 yerom, max u 6 Heghmezazoeoti ompaciu. Ommeuero, 4mo 07



3P exmusHo20 NPOOBUINCEHUS U UUPOKO20 PACAPOCMPAHEHUs Hauryyuux docmynusix mexuonozui (H/T)

6 Heghme2a30801 OMPACIU BANHCHO 0DECNEYUMb KOMNIEKC YENeHANPABIEHHbIX Mep 20CYOAPCMBEHHOU NOOOEPIICKUL.
O600wenvl u npedlodCcerbl B03MONCHbLE BAPUAHMBL MAKOU NOOOEPAHCKU. PUHAHCOBASL NOODEPICKA 8 (hopme
npeodocmagietust Cyocuoull u 6100HCeMHbIX ACCULHOBAHULL HA HAYYHO-UCCAEO08AMENbCKUE U ONbIINHO-
KOHCmMpyKmopckue pabomsl no paspabomke u adanmayuu mexuvonozutt H/[T,; nanozosas nodoepoicka 6 ghopme
YCMAHOBNIEeHUS NOHUICEHHBIX CIABOK HA02A HA NPUOLLIL 015 opeanusayuti, npumensiowux H/[T, a maxoce
UHPOPMAYUOHHAS, MEXHUYECKAS, UHDPACMPYKIMYPHASL HOOOEPIHCKUL.

KuroueBble ciioBa: HaWTydIIie JOCTYITHbIE TEXHOJIOTUH, BHEPCHNE HAMITYYIINX JOCTYITHBIX TEXHOJIOTHH,

Mepbl FTOCYIaPCTBEHHOM MOICPKKH, OpraHi3aluy HeTera3oBoi oTpaciy,

CTUMYJIMPOBAaHHE BHEAPCHUS HAMITYYIINX JOCTYITHBIX TEXHOIOTHIA.
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R. N. Salieva

Institute of Ecology and Subsoil Use Problems of the Academy of Sciences of the Republic of Tatarstan
Government Support for the Implementation of the Best Available Technologies

in The Oil and Gas Industry

In accordance with the current legislation, the article provides measures of state support for activities aimed

at the introduction of the best available technologies (BAT) in organizations of the oil and gas industry. It is revealed
that there is no systematic basis for the legislative provision of state support for NDT both in general and in the oil
and gas industry. It was noted that in order to effectively promote and widely disseminate the best available
technologies (BAT) in the oil and gas industry, it is important to provide a set of targeted government support
measures. Possible options for such support are summarized and proposed.: financial support in the form of grants
and budget allocations for research and development (R&D) on the development and adaptation of BAT technologies;
tax support in the form of setting reduced income tax rates for organizations using BAT, as well as information,
technical, and infrastructural support.

Key words: best available technologies, BAT implementation, government support measures,

oil and gas industry organizations, stimulating BAT implementation.
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