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I[Hony4yenue chIpbs AJis PoLeccOB HeTenepepadoTKu U HepTeXUMUH

13 BO300OHOBJISIEMOT0 PACTHTEIHHOTO ChIPHS

. B. Cocauna, A. A. AnterHoB, M. B. Kupruna, U. A. bormanos

Hauunonanbuslii uccnenoBatenbckuil TOMCKUN NOTUTEXHUUECKUM YHUBEPCUTET

dvs66@tpu.ru

B pabome npeocmasnenvl pezyromamuol uccied08anus o nepepadomxe pa3iuyHbiX pAcmumelbHblX MAce,

MAKUX Kax pancogoe, noOCoIHeuHoe U KyKypysHoe, Ha kamanuzamope 2uopooyucmxu CoMo/Al203 ¢ yenvio
NOYUeHUs Y2ne8000P0008 UOEHMUYHBIX O COCMABY HeQMAHBIM. YCMaHO81eHo, Umo nepepabomxa pacmumenbHslx
Macen Ha Kamauzamope uopooOHUCMKU NO360/15em NOAYUaAmb ONUHHOYEeNnoueutble Y2ne8000poodvl, UOeHMUYHbLE
1211e6000P0OAM HEBMAHO20 NPOUCXONCOCHUS], MAKUE KAK H-napaguibl, uzonapaguisl u onegunvt. [lonyuennovie

8 npoyecce nepepadbomKu pAcmumenbHblX MAacel OTUHHOYENOYEeUHble Yene8000p00bl HENPU20OHbl OJisk NPUMEHEHUS
8 uucmoMm gude 8 Kauecmee MOMOPHbIX MONIUB, NOCKOTILKY 001a0aiom HeyO0081emEopUMelbHbIMU
U3UKO-XUMUYECKUMU U HUBKOMEMNEPAMYPHLIMU XAPAKMEPUCTIUKAMU, HO MO2YI CIAMb NePCNeKMUBHbIM CblpbeM
07151 NPoBedeHUs NPOYECco8 HepmenepepaboOmKu u Heghmexumuu, ¢ Yeaibio NOAYUeHUss KOHEUHbIX MOBAPHBIX
npoOyKmos.

KuroueBble cjioBa: pacTUTENbHBIE Maclia, PalicOBOE Maclo, MOJCOJHEYHOE MacJIo,

KYKypy3HOE Maclio, KaTaInTHIeCKas IepepadoTKa, KaTaIu3aTop THIPOOIHCTKH.

DOI: 10.32935/1815-2600-2026-162-1-3-8

D. V. Sosnina, A. A. Altynov, M. V. Kirgina, I. A. Bogdanov

National Research Tomsk Polytechnic University

Production of Feedstock for Oil Refining and Petrochemical Processes

from Renewable Plant Materials

The article presents results of a study the processing of various vegetable oils, such as rapeseed, sunflower and corn,
on a CoMo/Al20s hydrotreating catalyst to obtain hydrocarbons identical in composition to petroleum. It was found
that the processing of vegetable oils on a hydrotreating catalyst makes it possible to obtain long-chain hydrocarbons
identical to petroleum hydrocarbons, such as n-paraffins, isoparaffins and olefins. The long-chain hydrocarbons
obtained in the process of processing vegetable oils are unsuitable for use in pure form as motor fuels, since they have
unsatisfactory physicochemical and low-temperature characteristics, but they can become promising feedstock for oil
refining and petrochemistry processes to obtain final marketable products.

Key words: vegetable oils, rapeseed oil, sunflower oil, corn oil, catalytic processing, hydrotreating catalyst.

HccnenoBanue BansaHus HeTAHOr0 NIIaMa HA CYIIKY KepaMHYeCKUX MaTepuajioB
METOI0M PerpecCHOHHOT0 aHAIN3a

E.T. Cadponos!, B. 3. A6apaxumos?, H. IO Hapeikuaas®, C. M. Cununckas®
1Camapckuii rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCHTET,

2CamapcKuii rocy1apCTBEHHbINH SKOHOMHYECKUH YHUBEPCHTET,

3Ky6aHckuii rocy1apcTBEHHBIN yHHBEpCUTeT, T. KpacHoxap,

ewgenijsafronow@yandex.ru



B pabome noxazano, umo pezynupoganue cywku, npu Komopou enaza yoansemcs ¢ npedenax 70%, npouzeoosm
68e0eHUEeM 8 KePaAMUUECKYI0 KOMNOZUYUIO 8 KAYeCmee OMOowumeisi HeQhmsHo20 Wiama, KOmopwlil He umeem yCaoKu

u cnocobcmayem 6oee pasHOMEPHOMY HO 6CEMY 0OPAZYY PACIPEOeNeHUIO 61a2U U ee YOAeHUIO 80 8PEMS]

cywxu uzoenus. OnmumanroHbIMU COCMA8AMU 0151 IPPEKMUSHOU CYUKU 00PA3Y08 AGNAIOMCI COCMABDL, COOepICalUe
20-25% wnama. B pabome ucnonv306aics pecpecCuoHHbIL Memoo aHaiusd, Oarnuull 603MONCHOCMb NPUOOpecmu
3HAHUS O paHHee HeU3BeCMHBIX 3AGUCUMOCTAX U 3AKOHOMEPHOCIISAX, 8 Pe3Vibmame 4e2o 6blopams HeoOXo0umbvle
MoOenbHble YPAGHEHUs, KOMOPble NOMOZYM ONPeOenumsb COCMAE KepamuiecKux mMacc 00aadaruux

aghpexmuenviMU ceolicmeamu, U 05k NPOSHOIUPOBAHUS PE3YTLINATNOG.

KioueBblie cioBa: HeDTSHOM MUIaM, CYyIIUIbHBIC CBOWCTBA, ME)KCIIAHIIEBAs TJIMHA,

KepaMU4ecKuil oOpasell, perpecCHOHHBIN METO] aHAITN3a.

DOI: 10.32935/1815-2600-2026-162-1-9-15

E. G. Safronovi, V. Z. Abdrakhimov?, N. Yu Naryzhnaya?, S. M. Silinskay?®

1Samara State Technical University,

2Samara State University of Economics,

3Kuban State University, Krasnodar

Investigation of the Effect of Oil Sludge by Regression Analysis

on the Drying of Ceramic Materials

Studies have shown that the regulation of drying, in which moisture is removed within 70%, is carried out

by introducing petroleum sludge into the ceramic composition as a thinner, which does not shrink, contributes

to a more uniform distribution of moisture throughout the sample and its removal during drying of the product,
which has a positive effect on the drying processes of ceramic materials. Optimal formulations for effective drying
of samples are formulations containing 20-25% sludge. In this work, a regression analysis method was used,
which makes it possible to acquire knowledge about previously unknown relationships and patterns and, as a result,
select the necessary model equations that will help determine ceramic masses with effective properties

and predict results that were not included in the experiment.

Key words: oil sludge, drying properties, interstitial clay, ceramic sample, regression analysis method.

IIpenmymecTBa U HEAOCTATKH MPUMeEHEHHS TMOJHATKIUI0EH30Ia B KauecTBe 6a30BOT0

KOMIIPECCOPHOT0 MacJja

I1. O. 3anecos, A. 1O. Kunskosa, b. I1. ToHkoHorop

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

zalesov.pavel@yandex.ru

B xo00e HayllHO-MCC]leaOG(lWlEJZbCKOﬁ p(l60mbl npogedeHo CpABHEHUE MAcell HaA OCHose NOAUANKUNIOEH30]1a

C ()pyZMMM, NPUMEHAIOWUMUCA HA Ce200HAWHUL 0eHb OA308bIMU CMA30YHBIMU mamepuaiamu. P(lCCMOmpeHbl
gl)u3u}<0—xujwuqecxue U IKCnyamayuoHHble XapaKkmepucmuxKu NOO0OHBIX NO peoiocudecKum CE0UCMEAM OCHOB:
noAUANLHA0IePUHOBOU, CLOAHCHOIPUPHOU, Hedhmanou. Cocmasnena Mampuya Xapaxmepucmux 6a306vix Macer.
Bepudmuupoeaﬂbl npeumywecmea u Heoocmamku NPpUMEHEHUA noauaikunbensona 6 xavecmee b6aszvl

st IHEpceMUYeCKUxX maced. Bubisgneno necoomeemcemaue peonocudeckux noxaszameineil He0OX00UMbIM



07151 doCudICeHUs HauboIee pacnpoOCMpPAHEeHHbIX KIACCO8 83KOCMU KOMApeccopHblx macen. Q603HaueHbl
B03MOJICHBIE CNOCOOBL YBENUUEHUs BA3KOCTU NOIUAIKUIOEH30]1d.

KiueBble ci10Ba: MOJHATKAIOSH301, KOMIIPECCOPHBIE Maciia, Maciia [l BHHTOBBIX KOMIIPECCOPOB,
nonmanb(aoneuHbl, 3aryIaonme MPUCcaIKy.

DOI: 10.32935/1815-2600-2026-162-1-16-19

P. O. Zalesov, A. Yu. Kilyakova, B. P. Tonkonogov

Gubkin Russian State University of Oil and Gas

Advantages and Disadvantages of Using Polyalkylbenzene as a Base Compressor QOil

In the course of the research work, a comparison of polyalkylbenzene-based oils with other basic lubricants used
today was carried out. The physicochemical and operational characteristics of bases similar in rheological properties
are considered: polyalphaolefin, ester, petroleum. A matrix of characteristics of base oils has been compiled.

The advantages and disadvantages of using polyalkylbenzene as a base for energy oils have been verified.

The discrepancy between rheological parameters necessary to achieve the most common viscosity classes of
compressor oils has been revealed. Possible ways to increase the viscosity of polyalkylbenzene are indicated.

Key words: polyalkylbenzene, compressor oils, screw compressor oils, polyalphaolefins, thickening additives.

Pa3zpaloTka KpuTepHusi IPOrH03a COXPAHHOCTH

3ajieskeil yriieBoI0poI0B HA MpUMepe ceBepHOii YacTn bamkupckoro cBona

B. U. I'anxun, I1. O. Yanosa

[TepMckuii HAIMOHABHBIN UCCIIEOBATENbCKUN MOJTUTEXHUUYECKUN YHUBEPCUTET

chalovapolina@yandex.ru

B cmamve na ocrnoge dannvix no eudpoceonozuteckum nokazamenam gceli ocaooyro moawu bawxupcxozo ceooa
Paspaboman KOMNJIEKCHblU KPUmepuil NPOSHO3a 30HAIbHOU He(hme2a30HOCHOCmU. AKMYaibHOCMb pabomvl
00yc06/1eHA He0OX00UMOCbIO COBEPULEHCINBOBAHUS MEMOO08 NPO2HO3A Hedhme2a30HOCHOCHIU 0CA0OYHbIX
baccetinos, yuumledas poib 2UOPOSCOXUMUUECKUX YCLOBUL 8 COXPAHHOCTNU 3aiedicell yele8000P0008.

B kauecmee knrouegvix noxazamenel paccmMampusaomes MUHEpanu3ayus 600, Ko3gguyuenm memamopguzayuu u
Xnop-opomuulil kodduyuenm. Ha ocnoge ananusa 153 npob niacmoswix 600 HUIICHE20 2UOPOOUHAMUYECKO20
IMAdHCA HA NEPEOM Imane NOCMpPoeHbl UHOUBUOYAIbHbLE 8EPOAMHOCHHbLE MOOEIU N0 UCCNe0YeMbIM NOKA3AMEAM.
Ha emopom smane na ocHose uHOUBUOYAIbHBIX 8EPOSAMHOCMHBIX MOOeell Hehme2a30HOCHOCU pa3spabomana
KOMNIIEKCHAS 8EPOSMHOCNHAL MOOeb, 00beOUHAIOWAA 8Ce ucciiedyemble 2U0po2eosiocudecKue NoKa3ameiu.
Tonyuennvie pe3yiomamol NO360810M UCNOIB308AMb 2UOPO2EOL0ULECKUe XAPAKMEPUCTMIUKY 8 KAYecmee Kpumepus
07151 OYeHKU COXPAHHOCIMU 3ajiedcell ye1e8000p0008 U NPOSHO3Ad 30HAILHOU He(hme2a30HOCHOCMU HA MePPUMOPUL
cesepHoll wacmu bawxupcrkozo ceooa.

KioueBble ci10Ba: MpOrao3 HehTEra30HOCHOCTH, THIPOTEOJIOTMYECKHE XapaKTEPUCTHKH,

Bamkupckuii cBoj1, BEpOSATHOCTHO-CTATHCTUIECKOE MOJICITUPOBAHHE.

DOI: 10.32935/1815-2600-2026-162-1-20-23



V. I. Galkin, P. O. Chalova

Perm National Research Polytechnic University

Development of a Criterion for Predicting the Safety of Hydrocarbon Reserves:

a Case Study of the Northern Part of the Bashkirian Arch

In the article, based on data on hydrogeological parameters of the entire sedimentary stratum of the Bashkirian Arch,
a comprehensive criterion for predicting zonal oil and gas potential has been developed. The relevance of the work is
to improve methods for predicting the oil and gas content of sedimentary basins, taking into account the role of
hydrogeochemical conditions in the conservation of hydrocarbon deposits. As key indicators had been considered
water mineralization, the coefficient of metamorphosis and the chlorobromic coefficient. At the first stage, based on
the analysis of 153 reservoir water samples from the lower hydrodynamic floor, individual probabilistic models for
the studied indicators were constructed. At the second stage, based on individual probabilistic models of oil and gas
potential, a comprehensive probabilistic model was developed combines all the studied hydrogeological indicators. he
results obtained possibility to use hydrogeological characteristics as a criterion for assessing the safety of
hydrocarbon deposits and predicting zonal oil and gas potential in the northern part of the Bashkirian arch.

Key words: oil and gas potential prediction, hydrogeological characteristics, Bashkirian arch, probabilistic and statistical

modelling.

[lneii-aHaan3 KaKk HHCTPYMEHT OIpe/e/ieHUsl IPUOPUTETHBIX HANIPABJIEHUH OMCKOB 3aJ1e:Keil Jerkoil HepTu B
CTapbIX He(pTera3ogo0bIYHBIX PailoHAX

J. . T'ypoBa

WuctutyT npobiem HedTr 1 raza PAH

gurova@ipng.ru

B cmamve npeocmasnenvl pesynvmamul npoeedenno2o niel-aHanu3a KAMEeHHOY20lbHO-HUNCHENEPMCKUX OMILOHCEHUL
Bepxneneuopckoii enaounvt — cmpyxmypul nepsoeo nopsioxka llpedypanvckoeo kpaesoeo npozuba. Bvidenenul
npoOyKmugHvle u nepcnekmuenuvle 0l Bepxneneuopckoii 6nadunsl «nieuy. Imo no360MuN0 YMouHums 0ovem
Hepa38e0anHvlX pecypcos yenedo00pooos i 0ans NPOSHO3 CPEOHUX 3aNACO8 BblA8NIeHHbIX 00bEKMOE.

KawueBrble cioBa: mieii-aHaians, reojoropa3selouyHble paboThl, KAMEHHOYTOJIbHO-HHKHEIEPMCKUE OTII0KEHUS,
BepxHeneuopckas BriaguHa, QIOUA0YIIOP, KOJUIEKTOP, OLICHKA PECYPCOB.

DOI: 10.32935/1815-2600-2026-162-1-24-31

D. I. Gurova

Oil and Gas Research Institute Russian Academy of Sciences

Play-Analysis as a Tool for Determining the Priority Directions of Searching

for Light Oil Deposits in Old Oil and Gas Producing Areas

The article presents the results of a play-analysis of the Carboniferous-Lower Permian deposits of
Verkhnepechorskaya depression, a first-order structure of the Pre-Ural regional trough. Productive and promising
plays for the Verkhnepechorskaya depression have been identified. This made it possible to clarify the volume of

undiscovered hydrocarbon resources and to forecast the average reserves of identified objects.



Key words: pplay-analysis, geological exploration, Carboniferous-Lower Permian deposits,

Verkhnepechorskaya depression, seal, reservoir, resource assessment.

AHaJIN3 Te0JIOTHYECKOr0 CTPOCHHUS U COBEPIIEHCTBOBAHUE PA3PA00TKH 3aJIe:KH

BBICOKOBSI3KOH He(pTH 0ALIKUPCKOro sipyca

U. ®@. I'apees, A. B. HacsiOymmma

ANBMEThEBCKHI TOCYIaPCTBEHHBIN HE()TAHOW HHCTHTYT

i.gareev@agni-rt.ru

B oannoii pabome na ocnoée nocmpoeHHoll 2e0n102UteCcKol MpexmepHOl MOOeIU 3a1excu ODAUKUPCKO20 Apyca
00H020 U3 MeCHOPOIHCOCHUU BLINOIHEH AHAU3 PA3PAOOMKU, ROCPOEHbL KAPMbl 8bIPAOOMKU 3ANACO8 U 8blOEIeHbL
30HbL C HAUOOTLUUMU NPOSHOZUPYEMBIMU KO Puyuenmamu Heghmeomoauu. Pezynomamul 0aHHO20 aHAIU3A
NOCIYIACUM OCHOBOU 01 I pexmusrnoco noobopa u 060CHOBAHUS 2€0]1020-MEXHULECKUX MePONpUusmull,
Komopbie npusedym K HO8bIUEHUIO U38NedeHUs Hedhmu ucciedyemo2o oobvekma.

KiroueBble ciioBa: 3amacel HeTH, MPOHUIIAEMOCTh, IIOPUCTOCTh, HE(PTEHACHIIIIEHHOCTh, KAPOOHATHEIE ITOPOJIHI,
HedTeoTaua, reoJIOr0-TEXHHYECKHE MEPOTIPHSTHSL, CIICHAPUI pa3padOTKH, BEICOKOBS3KAs HEQPTh.

DOI: 10.32935/1815-2600-2026-162-1-32-37

I. F. Gareev, A. V. Nasybullin

Almetyevsk State Oil Institute

Analysis of Geological Structure and Improvement of Development

of High-Viscosity Oil Deposit of Bashkirian Tier

The purpose of this article is to analyze the development of the field, maps of reserves recovery and to identify the
zones with the highest predicted oil recovery factors, which is a priority in the design of field development, on the built
geological three-dimensional model of the deposit of the Bashkirian stage of the X field. After fulfillment of the set
tasks, the result will serve as a basis for effective selection and justification of geological and technical measures that
will lead to increased oil recovery of the object under study.

Key words: oil reserves, permeability, porosity, oil saturation, carbonate rocks, oil recovery,

geological and technical measures, development scenario, high-viscosity oil.

Ieosiornyeckne puCKH MPH UCHOJIb30BAHUH

HCTOIIEHHBIX Ta30BbIX MECTOPOXKIEHUI B KaueCcTBe XPAHWINII IeJINeBOro KOHIIeHTpaTa

M. B. HukonaeBa, M. Jl. Cokomnoga, A. I'. Isanos, C. C. bepasies, P. A. ATiacos

OUIL] «Sxyrckmii HaydHBIN 1IeHTp Cudbupckoro otaeneHus PAH» obocobiernoe moapasnencaue MHCTHTYT mpodiieM
He(tH 1 raza Cubupckoro otaenenns PAH,

mnikolaeval990@gmail.com

B cmamuve paccmompervl OCHOBHblE 2€0/102UHEeCKUEe PUCKU nNPpU UCNOSIb306ARHUU UCTOUIEHHbIX Mecmopoofc()eHuﬁ

6 Kavecmee Xpanuiuwy ceiuesoco KOHyenmpama. 603HUKHOBEHUE KAHANI06 6 UEMEHMHOM pacmeope — KAMHE

U B03HUKHOBEHUE KAHAN06 6 HE 6bIMECHERHOM SIUHUCMOM pacnmeope u KOpKe nocjie yemeHmupoeaHusl CK8ANCUH.



IIpoananusupogar RPOMbIUIEHHBIE ONBIM U3VUEHUSI CIBO08 3AYEMEHMUPOBAHHBIX CKEAJICUH. YCcmanosnen haxm
B03HUKHOBEHUA U PA3GUMUS KAHALO08 8 3aMPYOHOM NPOCMPAHCMEE CKEAICUHDL 8 2TUHUCIOU KOPKE U 2IUHUCTNOM
pacmeope npu cOnpUKOCHOBEHUU C HUM MBepoeroyeco YyemeHmH1o2o pacmeopa. /lna onpedenenus mep Heobxooumo
nposecmu 0emanvHblll AHANU3 NO BCEM OMKPLIMbIM MECHOPOAHCOEHUAM MEXHOI02UYECKO20 COCMOAHUS KAXHCOO
CKBAJCUHBL C OYEHKOU YCI0BULL YeMEHMUPOBAHUS 0OCAOHBIX KOIOHH, NOCMPOUE MamemamuiecKue mooeau
Kananoobpazoeanus ¢ onpeoeienuem 6eposmHoCcmy nepemoKos.

KuioueBble cJji0Ba: renyueBblid KOHIEHTPAT, TOA3EMHOE XPaHWINILE,

LIEMEHTHBII pacTBOpP, KOHTPAaKTaLusl, IIEPETOKH.
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M. V. Nikolaeva, M. D. Sokolova, A. G. Ivanov, S. S. Berdyev, R. A. Atlasov

Institute of Oil and Gas Problems of the Siberian Branch of the RAS, Yakutsk

Geological Risks of Using Depleted Gas Fields as Storage Sites for Helium Concentrate

This article examines the main geological risks associated with using depleted fields as storage for helium
concentrate: the formation of channels in the cement slurry—stone, and the formation of channels in the undisplaced
drilling mud and filter cake after well cementing. The industrial experience of studying cemented wellbores is
reviewed. It has been established that channels form and develop in the well’s annulus within the filter cake and
drilling mud when they come into contact with the hardening cement slurry. It was found that to determine the
necessary measures, a detailed analysis of the technological condition of each well across all open fields must be
conducted, assessing the conditions of casing cementing and constructing mathematical models of channel formation
with the determination of cross-flow probability.

Key words: helium concentrate, underground storage, cement slurry, contraction, crossflows.

Bb160p ONTHMAIBHOIO PEKMMA IKCIIYaATAIMH IFa30B0ii CKBAa’KMHBI € y4eTOM Heynpyrou

AepopManuy TOPHBIX MOPOA

B. 3. KazeimoB!, M. M. Kepumosa?

MucruryT HedTH 1 Taza MUHKCTEPCTBA HayKK U 00pa3oBanus Asepbaiimkanckoii PecriyOmuku, 2Asep6aiipkaHcKuii
TOCYJapCTBEHHBIN YHHUBEPCUTET HEPTU M MPOMBIIILIIEHHOCTH,

bunyadkazymov1969@gmail.com

IIpeonosicena npubnudicennas Memoouxka onpeodenenus OnMu-MarbHbIX Xapakmepuc-muk dKCNIyamayui CKEANCUHbL
npu crydae 03MONC-HOCHU HAKONIEHUSI KOHOEHCAYUOHHOU 800bl 8 CIMBOJIE CKEAICUNBL NPU PA3PAbOmKe 2a308020
MECmOPONCOCHUSL 8 PedCUME UCIOWEHUSL C YUemOM HeYnpy2oll — noazyuel 0eghopma-yuu opusix nopoo.
Jlannas memoouxa no3eosem onpedenums HeobXo-0umbli meKywull paboquti 06vem d0bvIsaeMoco 2asd,

3HAuenue 3a60UH020 0asie-HUs, A MAKHCe OUAMEMDP CKEAIICUHDL, COOMEEMCMEYIOUUX 8blOPAHHOMY
ONMUMANL-HOMY PENHCUMY IKCHIYAMAYUU CKEANCUHDL.

KiueBble c10Ba: ra30Boe MECTOPOXKACHUE, HEYNpyTras AeopMarisi, HOPHUCTOCTh, TPOHUIAEMOCTH,

IeOUT CKBaXXHMHBI, 3a00i{HOE JaBlICHNE, ONTUMAIILHBIN PEXKUM.

DOI: 10.32935/1815-2600-2026-162-1-45-47



B. Z. Kazymov?, 1. M. Kerimova?

Ynstitute of Oil and Gas of the Ministry of Science and Education of the Republic of Azerbaijan,

2Azerbaijan State Oil and Industry University

Selection of Optimal Gas Well Operation Mode Taking

into Account Inelastic Deformation of Rocks

The approximate method of determining the optimal characteristics of well operation in case of condensation water
accumulation in the wellbore during gas field development in the depletion mode taking into account inelastic —
creeping deformation of rocks is proposed. This methodology allows to determine the necessary current working
volume of produced gas, bottomhole pressure values, as well as the diameter of the well, corresponding

to the selected optimal mode of well operation.

Key words: gas field, inelastic deformation, porosity, permeability, well flow rate, bottomhole pressure, optimum

mode.

JleTepMUHMPOBAHHBIE METO/AbI ONpe/eIeHIs OCTATOYHOI0 pecypca MoA3eMHbBIX TPYOONpPoBo10B

E. A. Makcumos!, A. U. T'ynesuul, 3. M. Konoc?, 1. Y. Mansimes!

NlaneHeBOCTOUHBIN (eiepatbHbIi YHHBEPCUTET, T. BI1aguBOCTOK,

2PI'Y medrv m raza (HUY) umenn U. M. I'yOkuna,

B pabome oana xomnnexcuas oyenxa spgpexmusHocmu demep MUHUPOBAHHBIX MEMO008 NPOSHO3UPOBAHUS
0CAMOYHO20 Pecypca ROO3eMHbIX He(hmenpo8oo08 Ha OCHOBE CPAGHUMENbHO20 AHANUZA PAZTUYHBIX (PUIUKO-
Mamemamuieckux mooenei. /lemanbHo paccmMompervl KUHemuieckue Mooenu KOpPo3uOHHO20 USHOCA (8KIIOHAS]
JIUHellHble, CMeneHHble U IKCHOHEHYUATbHbLE 3A8UCUMOCIUL), KPUMEPUU NPOUHOCTIU U NPEO0eTbHbIX COCMOAHUL,
Modenu yemanocmuo2o paspyuwenus (Ha ochose 3axona Ilbpuca — Opdoeana), a maxoice Memoovl YUCIEHHO2O
MOOenUPOBaAnUs MEMOOOM KOHEYHBIX DNIEMEHMOE 015l AHAIU3A TOKATbHBIX nospedcoenutl. [loryyennvie pe3yibmamol
NO360510M BbIABUMb 00AACU MAKCUMATLHOU D PeKmusHocmu 0emepmMuHUpOBaAHHbIX HOOX0008 (NP HATUYUU
NOAHBIX OAHHBIX O CEOUCMBAX MAMEPUATIO8 U HASPY3KAX), YCMAHOSUMb UX NPUHYUNUATbHbIE OSDAHUYEHUS,
CBA3AHHbIE C HEONPEOEIeHHOCMbIO NAPAMEMPO8 OKPYIcarowell cpedbl, a MaKice paspadbomams NPaKmuieckue
peKomeHOayuu o UHMe2paAyUU ¢ 8POSMHOCMHBIMU MEMOOAMU 0151 NOGBIUEHUS. HAOEICHOCMU NPOSHO308.
KioueBbie c10Ba: ICTCPMHUHUPOBAHHBIC METOJIBI, OCTATOYHBIIN pecypc, MOI3EMHbBIE HEPTESITPOBOIH,
MPOTHO3UPOBaHKE, KOPPO3Hsl, yCTAIIOCTHOE paspylueHue, 3(hHEeKTHBHOCTh METOOB.
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E. A. Maksimov?, A. I. Gulevich?, E. M. Kolos?, I. I. Malyshev?

Far Eastern Federal University, Vladivostok, 2Gubkin University

Deterministic Methods for Determining the Residual Life of Underground Pipelines

The objective of this work is a comprehensive assessment of the efficiency of deterministic methods for forecasting the
remaining life of underground oil pipelines based on a comparative analysis of various physical and mathematical
models. The study examines in detail: kinetic models of corrosion wear (including linear, power and exponential
dependencies), strength and limit state criteria, fatigue failure models (based on the Paris-Erdogan law), as well

as numerical simulation methods using the finite element method for analyzing local damage. The obtained results



allow us to identify areas of maximum efficiency of deterministic approaches (in the presence of complete data
on the properties of materials and loads), establish their fundamental limitations associated with the uncertainty
of environmental parameters, and develop practical recommendations for integration with probabilistic methods
to improve the reliability of forecasts.

Key words: deterministic methods, residual resource, underground oil pipelines, forecasting, corrosion,

fatigue failure, efficiency of methods.

I'uapaBanyeckuii pacyer KoOJIbleBOr0 TPYOONPOBOAa ¢ KOHHIEHTPUPOBAHHLIMM 0TGOPAMH MPH JTAMHUHAPHOM
peXuMe TedeHHUsl ra3a MeToA0M JAMCKPETHO-HENPEPBLIBHOTO MOMCKA

b. 3. IOnnames

TamkeHTCKUH eAnaTpUIeCKUil HHCTHTYT, Y 30€KUCTaH,

baxrom@rambler.ru

B cmamve npednooicen mounvlii Memoo 2uopasIuyecKo20 pacuema Koivyeso2o mpyobonposooda ¢ 0OHUM Y310M
noosooa u N yznamu ombopa, Komopwslii CHPABEOIUB KAK 0151 COHCUMAEMOU Cpedbl, MAK U OJis HECIHCUMAEMOTU cpedbl,
npu 5MOM NPOBEPAEMCs IKBUBAIEHIMHOCTb HOOX0008 KOHYEHMPUPOBAHHO20 U NYMe8020 0MOOPO8 8 PA3IUYHBIX
cayyasx. Ilpednazaromes memoodvl mOUHO20 peulenus 3a0a4u 0 2UOPABIULECKOM pacyene 3aK0IbYOBAHHBIX
mpybonposo006 ¢ 0OOHUM Y3I0M HOO0B00A U OCPAHUYEHHBIM KOIUYECTNEOM V3108 0mbopa cpedvl U3 mpyobonposood,
a makdce 02PAHUYEHHO20 KOIUYeCmed YYacmKo8 ¢ pagHOMEPHbIMU nymesbimu omoopamu. Ilonyyennvie popmyno
MOIACHO UCHONIL30BAMb NPU ONMUMUSAYUU OUAMEMPOB INEMEHMAPHBIX YYACTNKOE Cemu C Y4emoM WMamHbLX

U ABaPULIHBIX Cyyaes, yemy CnocoOCmayem Omcymcmeue KaKux-Hubyob 02panuteHutl K 3Ha4eHUusM niowaou
nonepeuHo20 ceuenuss INeMeHMAPHBIX YUACKOS.

KioueBblie c10Ba: THAPABINYECKUI pacyeT, TaMHHAPHBINA PEXXUM, METO JUCKPETHO-HENPEPHIBHOTO TTOUCKA,
KOJIBLIEBAsI CETh, KOHLEHTPUPOBAHHBII OTOOP, MyTEBOH OTOOPE.

DOI: 10.32935/1815-2600-2026-162-1-54-57

B. E. Yuldashev

Tashkent Pediatric Institute, Uzbekistan

Hydraulic Calculation of a Ring Pipeline with Concentrated Extractions

in Laminar Gas Flow Mode by Discrete-Continuous Search Method

This article proposes an accurate method for hydraulic calculation of a ring pipeline with one supply node and N
extraction nodes, which is valid for both compressible and incompressible media. At the same time, the equivalence of
concentrated and track sampling approaches is checked in various cases, methods are proposed for accurately
solving the problem of hydraulic calculation of looped pipelines with one supply node and a limited number of media
selection units from the pipeline, as well as a limited number of sections with uniform track sampling. The resulting
formulas can be used to optimize the diameters of elementary sections of the network, taking into account normal and
emergency cases, which is facilitated by the absence of any restrictions on the values of the cross-sectional area of
elementary sections.

Key words: hydraulic calculation, laminar mode, discrete-continuous search method,

ring network, concentrated sampling, path sampling.



O B0O3MOKHOCTH AHAJTUTHYECKOI0 pacyeTa npouecca peKTuGUKauM ¢ y4eToM npoaoabHoi 1uddysun

A. b. 'onoanuukos, H. A. IIpoxopenko, H. A. Mepeniios

Bonrorpaackuii rocyjapcTBeHHbIN TEXHUUECKUM YHUBEPCUTET,

natasha292009@yandex.ru

Ilposeoen ananuz ougpepenyuanvuvlx ypasHeHull MamepuaibHo2o 6aianca u macconepeoai npoyecca
pexkmupurayuu 8 YKpenasiouell U uCHepnvléarowell Yacmsix KOAOHHbL C Y4emom npoooabHou oug@ysuu,
NOKA3bI8AIOWULL, 4MO HeOOHOPOOHble OUppepenHyuanvbhble YPasHeHUsE 6MOPO20 NOPAOKA, KOMOPbIMU IMU NPOYECC bl
ONUCHIGAIOMCSL, MOJICHO NPOBOOUMb 63 NPUMEHEHUS YUCTEHHO20 MEmo0a C MblCAUbIO U 0ECAMKOM MblCAY UMmepayul,
a paccuumsi8ams GHAIUMUYECKU, KO20d PABHOBECHAS TUHUS ANNPOKCUMUPYEMCA TUHEUHbIM YPAGHEHUEM pecpecCul.
IIpugedenvl npumepsl CpagHUMENbHBIX PACYEnO8 N0 0OOUM MemoOam 05 A3e0MPONHOU OUHAPHOU cMecU IMAHOT —
6004, pAGHOBECHAS TUHUS KOMOPOU 8 UCUEPNBIBAIOWEl YACMU KOJIOHHbL MOJICEm OblMb ONUCANA TUHEUHO
3asucumocmuio. [loxazano, ymo 3a8UCUMOCIU YEEIUYEHUS 8bICOMbL HACAOKU 8 UCUEPNBIBAIOWel YACU KOJIOHHbL
om yucna Ilexne npodonvhotl Oughghyzuu no naposoii gpaze omiuvaemcs npu pacyemax no 06oUM Memooam:
YUCTEHHBIM U aHarumuyeckum ne oonee, uem na 10%. Ilpusedenvl epaghuxu pabouux u pagHo8ecHblx TUHUL

U 3a8ucumMocmeni KOHYeHMpayuti 1e2K01emyue2o om gblcoOmvl HACAOKU.

Kiwuesrble cnoBa: pextudukanus, nponoiabHas auddysus, uncno [lekie, nudpdepeHnnanbHbie ypaBHEHUS
MaTepHaJIbHOTO OamaHca U Macconepenadn, KoaQGUUUEHT YBeIUYeHNs BBICOThI HacaaKH, OMHApHAas a3e0TPOITHAs
CMECh.

DOI: 10.32935/1815-2600-2026-162-1-58-62

A. B. Golovanchikov, N. A. Prokhorenko, N. A. Merentsov

Volgograd State Technical University

On the Possibility of Analytical Calculation of the Rectification Process Taking

into Account Longitudinal Diffusion

The article presents an analysis of differential equations of material balance and mass transfer of rectification
processes in the strengthening and exhaustive parts of the column taking into account longitudinal diffusion, showing
that non-uniform differential equations of the second order, which describe these processes, can be carried out
without using a numerical method with a thousand and tens of thousands of iterations, but can be calculated
analytically, when the equilibrium line is approximated by a linear regression equation. Examples of comparative
calculations by both methods are given for an azeotropic binary mixture of methanol-water, the equilibrium line

of which in the exhaustive part of the column can be described by a linear dependence. It is shown that

the dependences of the increase in the packing height in the exhaustive part of the column on the Peclet number

of longitudinal diffusions in the vapor phase differ in calculations by both methods: numerical and analytical,

by no more than 10%. The graphs of working and equilibrium lines and dependences of volatile concentrations

on the packing height are given.

Key words: rectification, longitudinal diffusion, Peclet number, differential equations of material balance and mass

transfer, boundary conditions, packing height increase coefficient, binary azeotropic mixture.



Xponorpad caxxu (TEXHMYECKOIr'0 yrjiepoaa)

T. I'. I'rombMucapsiH (COCTaBUTEIH)

PI'Y vedtn u raza um. .M. ['yOkuHa,

zignet@mail.ru

Caxa siBiseTCsl KpYITHOTOHHaKHBIM XUMHYECKUM IPOLYKTOM (MHPOBOE IIPOM3BOACTBO Oojee 13 MiH. T/Ton) 1
LIMPOKO UCHONb3YEeTCs KaK HAIlOJHUTENb AJIs1 MOAU(DHUKALIMN MEXaHUIECKUX, YICKTPUUECKUX, ONTUIECKUX U APYTHX
CBOWCTB MaTepHaJiOB B IPOU3BOACTBE 3JaCTOMEPOB, IIIACTMACC, KPACHUTEIIEH, TaKOB, CyXHUX UCTOUHHKOB
9IIEKTPONUTAHMA U T.A. DTOT MPOAYKT UIPAET 3aMETHYIO POJIb B COBpEeMEHHOH skoHOMHUKe. [IpencTaBnsiercs
HWHTEPECHBIM KPAaTKO PacCMOTPETh UCTOPHUIO PAa3BUTHSI STOTO MPOJAYKTa, 3HAKOMOTO YENIOBEKY C JOMCTOPHUUECKUX
BpEMEH. YUUTHIBasI, HE TOJIBKO XPOHOJIOTHYECKYIO IINPOTY MPUMEHEHHUS CaKH B 9KOHOMUKE, a TAK)Ke €€ HETaTHBHOE
BO3/ICHCTBHE Ha OKPY>KAIOIIYIO CpPey, B YACTHOCTH, Ha KJIMMAT, COCTABUTENb OTPAaHHYMII 33/1a4y H3JI0KEHUEM
MPEUMYIIECTBEHHO COOBITHH U (DaKTOB, KacarOIIUXCsI HICTOPUH MPOMBIIIIEHHOCTH TexHn4eckoro yriepoja B CCCP u
Poccun.
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