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Moau¢pukaTopbl BA3KOCTH K CMA30YHBIM MacJjJaM

JI. A. Xaxun, A. B. Kymuk, U. A. Apytionos, C. H. Iloramnoga,

E. B. Kopozes, 10. ®. I'ymuna, /. B. CBetnkoB

000 «O0beTMHEHHBIH IEHTP UCCIEAOBaHUHN U pa3padoToK», T. MockBa

PotapovaSN@rn-rdc.ru

B cmamve paccmompenwt ocrnosuvie munvt MOOUGUKAMoOpos 653Kk0Cmi, RPOUIBOOUMBIX KOMAAHUAMU
Heghmexumuueckoeo npoguis, a makice cnocobwvl ux NOJIYUeHUsl, OCHOGHbIE 00IACTNU NPUMEHEHUS, PUSUKO-

Xumuyeckue u dIKCniyamayuorusie ceoticmsa. Ocoboe sHUManue yoenaemcs npeumyuecmeam u HedoCmamram
KA2#0020 Muna MOOUpuUKamopa 8a3K0Cmu, 6KI04as NOIUMEMAaKpuiamsl, HOIUUZ00YMULEHb, CONOIUMEPLL IMUTEHA
C NPONUNEHOM U 2UOPUPOBAHHBLE CONONUMEPBL CMUPOAA U OUueH08 (Oymaduena u/uiu uzonpena). Ilokasana
NePCNeKmuBHOCMb UCNOIb308AHUSL MOOUDUKAMOPOE BS3KOCHIU OJ151 MOMOPHBIX MACEN, 8 0COOEHHOCMU, HA OCHOBe
CONOAUMEPOB IMULEHA C NPONUTEHOM U SUOPUPOBAHHBIX CONOUMEPOE CINUPOLA U OUEHO8 (0ymaduena u U30npena).
KiroueBble cj10Ba: THAPUPOBAHHBIE COMOIUMEPHI CTUPOJIA U IUEHOB, MTOTUU300y THIICHBI,
MOJIMMETHIIMETAKPUIIATHI, COTIOMMEPHI ATHJICHA C TIPOIMJICHOM, MOIU(PUKATOPHI BA3KOCTH, IPUCA KU,

DOI: 10.32935/1815-2600-2022-141-4-3-11

L. A. Khakhin, A. V. Kulik, I. A. Arutyunov, S. N. Potapova, E. V. Korolev, Yu. F. Gushchina, D. V. Svetikov
LLC RN RDC

Viscosity Modifier for Lubricating Oils

In the article the main types of viscosity modifier for lubricating oils produced by petrochemical companies,

the methods of their synthesis, main application fields and their physical-chemical and performance properties

are considered. A special attention is given to advantages and disadvantages of each type of viscosity modifier,
including polymethyl methacrylate, polyisobutylene, ethylene-propylene copolymer and hydrogenated styrene-diene
copolymer. The current state of local and worldwide market of viscosity modifier for lubricating oils is considered.
The prospective of viscosity modifier usage especially ethylene-propylene copolymer and hydrogenated styrene-diene
copolymer is shown.

Key words: hydrogenated styrene-diene copolymer, polyisobutylene, polymethyl methacrylate,

ethylene-propylene copolymer, viscosity modifier, improver.

Moaudukanusa kayayka CKU-3 ;kupHBIMH KUCJIOTAMHU TAJUIOBOT0 MACJIA C eJIbI0 MOBBIIIIEHHS
NMPOYHOCTHBIX CBOMCTB

E. C. Mumenko, M. M. bBypanbaesa, A. A. CuryHoga, [1. C. Cronsipoa

PT'Y medn u raza (HUY) umenu U. M. I'yOknHa

misch_01@mail.ru

Hamypansuvtii kayuyk npesocxooum cunmemuyeckue no paody napamempos, cpedu KOmopuvlx Hauboiee
CYUecmeeHHbIM ABNACMCS NOBLIUEHHAS KO2e3UOHHAS NPOYHOCMb PE3UHOBbIX CMecell U Pe3UH Ha UX OcHose. B ceasu ¢
SMUM CIAHOBUMCSL AKMYATbHBIM HOUCK MOOUGuyupyoueti 000a8Ku, NO380AA0WeEL YIYYUUmMb NPOYHOCHHbLE

ceoticmea. B oannoil pabome npogedern 1ab0pamopHblll CuHme3 MOOUpuUKamopa nymem NPpusUEKU K



yuc-usonpernosomy kayuyxy CKHU-3 sicupuvix kuciom mannogoeo macaa. [Jus cpagHumensHo2o aHanu3a 63sam
MOOUDUKAMOP HA OCHOBE Yiice UMEWe20Cs Memooa maieunuzayuu. Boiasieno, umo 6 pesyismame mooughuxayuu ¢
UCHOIb3068AHUEM HCUPHBIX KUCTIOM MANL08020 MACIA 3HAYUMENbHO YEEIUYULOCH KOAULECME0 KUCTIOPOOCOOEPHCAUUX
epynn, 61a200apsi KOmopvimM 00pazyiomcs 6000poOHbvle C653U. B c6010 ouepedv cnocobcmayowue nosgnenuro
agpexma opueHmayuy u KPUCMALIUZAYUY KAYYYKA NPU PACMANCEHUU, YO NPUBOOUTN K YEENUUEHUIO KO2EZUOHHBIX
ceoticma.

Kmouessle ciaoBa: Moauduxkarms CKI-3, MaaerHOBBINM aHTUIPU], )KUPHBIC KUCIOThI TAJZIOBOTO Maciia,
KOT€3WOHHAas! TPOYHOCTb.

DOI: 10.32935/1815-2600-2022-141-4-12-15

E. S. Mishchenko, M. M. Buranbaeva, A. A. Sigunova, P. S. Stolyarova

Gubkin Russian State University of Oil and Gas (Nation Research University)

Modification of SKI-3 with Tall Oil Fatty Acids in Order to Obtain Strength Properties

Natural rubber surpasses synthetic rubber in a number of parameters, among which the increased cohesive strength
of rubber blends and rubbers based on them seems to be the most significant. In this regard, it is relevant to search for
a modifying additive, which will improve the strength properties. In this work a laboratory synthesis of a modifier by
grafting fatty acids of tall oil (TOFA) to Cis-isoprene synthetic rubber SKI-3 was carried out. For comparative
analysis, a modifier based on the already available maleinization method was taken. It was found that the
modification with TOFA significantly increased the number of oxygen-containing groups due to which hydrogen
bonds are formed. In turn, they contribute to the appearance of the effect of orientation and crystallization of the
rubber under tension, which leads to an increase in cohesive properties.

Key words: modification of SKI-3, maleic anhydride, fatty acids of tall oil, cohesive strength.

Onpenenenne 3HAYMMbIX KPUTEPUEB MOBEPXHOCTHOIM IeOXHMMH /151 PelieHHs] OCHOBHBIX 33124

HA MONCKOBO-0IIeHOYHOM JTalle Te0JI0r0-pa3Bel0YHbIX padoT Ha HeTh U ra3

E. B. Makapenko

Poccuiickuii yHUBEpCUTET IpyKOBI HAPOTAOB

zubkova_liza@mail.ru

IIposeden cpagnumenvrulli AHAAU3 CHEKMPA U KOAUUECMEA Y21€6000POOHBIX COCOUHEHUL NPUNOBEPXHOCHIHBIX
OMA0dNCEHUU U Heghmell, a MAKdHce KOHOEHCAMO8 U3 CK8ANCUH HA MecmopodicoeHusx Kyounoecko-Pomanosckol
meKmoHuyeckou 301bl. Onpedenensl 3HauuMble Kpumepuu — cOeOUHEeHUA-UHOUKAMOPbLL 0I5l peUeHUsl OCHOBHBIX
3a0au Ha NOUCKOBO-PA36€00YHOM IMAne 2e01020-pa3ee00yHbIX pabom. B cmambe ucnons306anvi pe3yismamaol
2e0102UYeCcKOl UHMmepnpemayuy Mamepuaios NOBEPXHOCMHBIX 2EOXUMUUECKUX CLEMOK, NPOBEOEHHbIX HA 00bEeKMAax
U SMATOHHBIX MECMOPOANCOeHUSX. B Kauecmee smanorHbix ObLiu Ucnonb306ausl 10 Heghmanvlx u KOHOEHCAmHbIX
Mmecmopodcoenuil. Ilonyuennvie 3Hauumvle Kpumepuy nOBEPXHOCMHOU 2eOXUMUU NPUMEHSIUCH OJis OATbHeUUUL
OYeHKU NePCReKMUBHOCIU NOUCKOBbIX cmpyKkmyp. [Ipambimu coeounenuamu-uHOUKamopamu MecmopotcOeHull
NPU3HAHBL NOGbIUUEHHbIE KOHYEHMPayuu napaghyuHos HOpMaibHO20 psod, U30NAPAQUHbL ¢ 0OHOU MEMULLHOU
epynnoti 8 nonodiceHuu 2 unu 3 om 6ymana 00 OKmaua, HaghymeHvl, a maKice, 8 ciryyae 0OHAPYIHCeHUs,

OUMEMUNYUKTONEHMAHBL U OUMEMUTYUKIO2EKCAHYL, apeHbl (DeH301, moyo, Kcunoavt). [lpu onpedenenuu



SHAYUMBIX 2€OXUMUYECKUX KPUMEPUEs YUUMbIEAL0Ch GIUAHUE NPUPOOHBIX PAKMOPOS. TUMOI0SULECKO20 COCTHABA
2PYHMOB, CIMeNneHb UX GANCHOCMU, A MAKICe 6PeMs CYMOK, 8 KOMopoe omoupaniacs npooa.

KioueBble c10Ba: TeOXMMUYECKUE HCCIIEAOBAHHS, ONTHMHU3ALHS T€0JIOT0-Pa3BeJOYHBIX padoT,

apOMaTHUYECKHE YTIEBOIOPOIbI, OCH30I, TOIYOI, KCHIION, H30mapaduHbL.
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E. B. Makarenko

Peoples’ Friendship University of Russia

Determination of Significant Criteria for Surface Geochemistry for Solving the Main Tasks

at the Exploration and Evaluation Stage of Oil and Gas Exploration

A comparative analysis of the spectrum and quantity of hydrocarbon compounds of near-surface sediments

and oil and condensate from wells in the fields of the Kudinovo-Romanov tectonic zone was performed.

Significant criteria — compounds-indicators for solving the main tasks at the exploration stage of exploration

in the area of traditional hydrocarbon production have been identified. The article uses the results of geological
interpretation of the materials of surface geochemical surveys conducted on objects and reference fields. 10 oil and
condensate fields were used as referenceThe obtained significant criteria of surface Geochemistry were used for
further evaluation of the prospectivity of search structures. High concentrations of paraffins of the normal range,
isoparaffins with one methyl group at position 2 or 3 from butane to octane, naphthenes: cyclopentane,
Methylcyclopentane, cyclohexane, methylcyclohexane, as well as in the case of detection of dimethylcyclopentanes
and dimethylcyclohexanes, arenes: benzene, toluene, xylenes are recognized as direct indicator compounds

of deposits. When determining significant geochemical criteria, the influence of natural factors was taken into
account: the lithological composition of soils, their degree of humidity, as well as the time of day at which the sample
was taken.

Key words: geochemical surveys, optimization of geological exploration, aromatic hydrocarbons,

benzene, toluene, xylene, isoparaffins.

IIporxHo3 30H MOBBINIEHHOW TPEHMIUHOBATOCTH 0 JAHHBIM JHHAMUYECKUX CEHCMUYECKMX AaTPUOYTOB
Ha npuMepe pudeiickux otaoxennit FOpyoueno-ToxoMcKkoro MecTopoxaeHust

P. U. Crenanos

WuctutyT HEQTH 1M raza Cubupckoro dheaepalbHOTO YHUBEPCUTETA,

¢umman OO0 «PH — Cepsucy B r. KpacHosipcke

rusya.stepanov.2017@bk.ru

B cmamuve paccmompenvt npuHyunsi npocHO3d 30H NOSLIUEHHOL MPEWUHO8AMOCHIU U KABEPHO3HOCHU
KaK no Mamepuaiam uccied08aHull KepHa, max no npomMulClo80-2e0pu3uieckum Memoooio2usim U CeUCMUYeCKUM
UCCe008aHUAM. Y CMAHO08IeHbl NPUHYUNDL 8bLOCLEHUS. AKUX 30H N0 2€0]102UYeCKUM MEeMOOdM.

Buisasnena 63aumoceszs mescdy napamempamu KepHO8020 MAMeEPUANd U OAHHbLIMU UCCTIe008AHUsL 30H
NOBLIUEHHOU MPEWUHOBAMOCIU, MUKDO U MAKPOMPEWUH, a MAKHCe 30H NOBbIUEHHOU KABEPHO3HOCIUL.

Hanwvl npoenosvl no danvueliuemy npogedeHuIo pabom.



Kiwuesble cioBa: FOpyOueHo-ToxoMckoe MECTOPOKICHUE, KEPH, KABEPHO3HOCTB,
IIyCTOTHOE NMPOCTPAHCTBO, TPEIIMHOBATOCTb.
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R. I. Stepanov

Institute of Oil and Gas of Siberian Federal University, Branch of LLC RN-Service in Krasnoyarsk

Forecast of Zones of Increased Fracturing According to Dynamic Seismic Attributes

on the Example of Riphean Deposits of the Yurubchen-Tokhomsky Qilfield

The article discusses the principles of forecasting zones of increased fracturing and cavernosity, both based

on the materials of core studies, as well as on field-geophysical methodologies and seismic studies. The principles
of allocation of such zones by geological methods are established. The relationship between the parameters

of the core material and the materials of the study of zones of increased fracturing, micro and macro cracks,

and the allocation of zones of increased cavernosity has been revealed. Forecasts for further work are given.

Key words: Yurubcheno-Tokhomskoye oilfield, core, cavernosity, contact space, fracturing.

Xumuyeckasi 00pa6oTKa 3arJTHHU3NPOBAHHOIO M 3aKOJIbMATHPOBAHHOTO Pa3pe3a CKBAKUH

ra3oBOro MecTOPOKIEHHS

A. Y. bycypmanoga, A. I1I. Akkemxkeesa, K. T. bucembaera, M. K. Kapaxanosa, A. man0Oait

Kacnuiickuii yHUBEpCUTET TeXHOJMOTHM 1 nHxuHupuHra umenu 1. Ecenona, r. Axray, Kazaxcran
akkenzhe.bussurmanova@yu.edu.kz

B cmamve npeocmasnens pezyivmamol ucciedosanuil no no0oopy cocmagos 0 NPoeedeHst 2IUHOKUCIOMHOL
00paboOmKU U GIUAHUA COCMABA KUCTOMHOU KOMIOZUYUY HA USMEHeHUe NPOHUYyaeMocmu 06pa3yoe KepHa Kax

1o JicudKocmu, max u no 2aszy. Mzmepenue nponuyaemocmu npogoousoCh 8 Hauane UCHblmanuii 01s oopasyos,

He noosep2asuiuxcs 06pabomie u nocie NPOKAUKU Kaxcoo2o u3 cocmagos. 1o pesyrvmamam npoeeodeHubix onvlmos
HAOAI00ANCS 3HAYUMENbHBL NPUPOCI KAK aDCOIIOMHOU npoHuyaemocmu 6 08a u 6 1,5 paza, max u nponuyaemocmu
no 600e — 6 4 u 6 3 paza nocie 06paAdOOMKU KUCIOMHOU KOMRO3UYUEH, MO 00YCL0GIEHO 0CODEHHOCMAMU
83aUMOO€lCMBUsL OCHOBbL COCMABA (2IUHOKUCIOMBL) U HOPOO00OPAZVIOWUX MUHEPATIOB.

KiroueBsble ci10Ba: TITMHOKUCIOTHAS 00pab0TKa I1acTa, MPOHUIIAEMOCTh, Ta30BbI€ TUIACTHI, TUTOJIOTO-(pr3maecKkas
XapaKTEePUCTHKA.
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A. Ch. Bussurmanova, A.Sh. Akkenzheyeva, K. T. Bissembayeva, M. K. Karazhanova, A.Imanbai

Sh. Esenov Caspian technological and engineering University, Aktau, Kazakhstan

Chemical Treatment of Clogged and Colmatage Well Columns of Gas Fields

The article presents the results of research on the selection of compositions for clay acid treatment and the influence
of the composition of the acid composition on the change in the permeability of core samples in liquid (water)

so on gas. The permeability measurement was carried out at the beginning of the tests, for samples that were

not processed and after pumping each of the compositions. According to the results of the experiments, there

was a significant increase in absolute permeability by almost 2 times and 1.5 times, and water permeability



by 4 times and 3 times after treatment with a acid composition, which is due to the interaction of the base
of the composition — clay acid and rock-forming minerals.

Key words: clay-acid treatment of the formation, permeability, gas layers, lithological and physical characteristics.

O HeKOTOPBIX 0CJIOKHEHUAX, BOSHUKAIOIIMNX

NPHU COOPYKEHNU HE(PTAHBIX U ra30BbIX CKBAKUH

B. I1. [Masewios!, C. O. Dmankynosa?®, 1. A. Kapumos!, A. 111. Karomos!

'TamkeHTcKuit TOCYIapCTBEHHBIN TEXHUUECKU YHUBEPCUTET,

2AO «HCTUTYT re0OTMHU U Pa3BENKU HEPTAHBIX M Ta30BbIX MECTOPOXKIEHHUI», Y36eKucTan

qgayumov061 1 @mail.ru

B cmamve usyuenvt mnozouucnenHvle 3aK0JI0HHbIE 2A30NPOAGIEHUS NPU OYPEHUU U YEeMEHMUPOBAHUU CKBAICUH U
NPUYUHBL UX BO3HUKHOBeHUS. Paccmompen xapakmep nocmyniienus 2a3a 6 MeXCKoJI0HHOe NPOCMpPaHCmed, ymeuKu
2a3a npu 3ameepoesanul YeMeHmMHOU cMecu NpU apMupo8anuu KoiouH. s obecneuenus Kavecmeaa npoyecca
YeMeHMUPOBAHUSL CKBAJICUH NPeOl0JICeHbL YeMeHmHble U30eaus, npoussedernvle 8 Y3bexucmate.

KiroueBble ¢jioBa: TUI HEMEHTA, KOHCTPYKLUS CKBaXXKUHbBI, KpUBU3HA CTBOJIA, BBICOTA MOABEMA

IIEMEHTHOTO pacTBOpa 3a 00caTHON KOJIOHHOU, TNIOTHOCTH OyPOBOTO pacTBoOpa.

DOI: 10.32935/1815-2600-2022-141-4-31-33

B. P. Pazilov', S. O. Eshonkulova?, Sh. A. Karimov', A. Sh. Qayumov'

!Tashkent State Technical University,

’Institute of Geology and Exploration of Oil and Gas Fields

On Some Complication Arising from the Construction of Oil and Gas Wells

The article studies numerous back-column gas occurrences during drilling and cementing of wells and the causes of
their occurrence, the nature, the flow of gas into the inter-column space, gas can flow for the time of the WCH, the
state of gas leakage during solidification of the cement mixture during reinforcement of columns. To ensure the
quality of the well cementing process, local cement products manufactured in Uzbekistan are offered.

Key words: type of cement, well structure, borehole curvature, height of cement slurry rise behind the casing, mud

density.

Hcnonb3oBanue GpyHKIUI BJIUSIHUA J1JISI MOJEJITUPOBAHUA BOJOHOCHBIX IJIACTOB MECTOPOKIEHH i

A. A. Muxaitnosckui, 5. C. Uynun

000 «I'azmpom BHUUT'A3»

ian.chudin@pwc.ru

Ilpu moodenuposanuu eHewrel 6000HOCHOU 0OIACMU HAACO8 HEPMAHBIX U 2A308bIX MECHOPONCOCHUL 0ObIYHO
UCHONBL3YVIOMCS HEKOMOpble UHMeSPAbHble 2UOPOOUHAMUYECKUE XAPAKMEPUCMUKY, HA3bIBAEMbIE QYHKYUAMU
enuanus. Taxue GyHKyuu e1usaHUs NPedCmasisitom coOol NOLYYEeHHbIE PASHLIMU MeMOoOaMU MOYHble U
nPUOIUIICEHHBIE AHATUMUYECKUE PeUeHUsl OCHOBHO20 OUDhepeHyuaibH020 YPAGHE s YIPY2020 PedcUuma

NIOCKOPAOUanbHol urompayuuy 0s1 4aCMHbIX CIYYae8 NOCMOAHHO20 OAGNEHUs UTU PACX00d 800bl.



Ilpogeden cpasrumenvHblll aHAIU3 MEMOO08 U ONPEOENEHO, YO NPUMEHEHUe NRPUOTUICEHHO20 PeUleHUs,
NONYYEHHO20 I8PUCMULECKUM MEMOOOM, OeMOHCMpUpyem mo4Hocms 6onee 95% no cpasHenuio ¢ moyHvim
peuleHueMm, noryueHHbiM anarumuyecku Ban Deepouncenom u Xepcmom. Ilo pesynomamam npaxmuueckux yu@dposvix
9KCNEPUMEHIO8 YCMAHOBIEHO, YMO Memoo0 YUCIeHHO20 unmezpuposanus (memoo Kapmepa — Tpeiicu) ona obwezo
CNYuds nepemMenHbIX 60 BpeMeHl 0aIeHUs Ul pacxood naacmogol 600bl NoKasvieaem movnocms 6 92,5%

1O CPABHEHUIO C MEeMOOOM YUCIEHHOU Cynepro3uyuu (memoo Deepounzena — Xepcma).

KioueBblie cj10Ba: THAPOJMHAMHYECKOE MOJICTTHPOBAHKE, BOJOHOCHBIE IIACTHI, YKPYTHEHHAS CKBaXKHHA,

(GYHKIMU BIUSHUS, TIPHOJIMKCHHBIC YaCTHBIC PEILICHUSI OCHOBHOTO TU(depeHInaTbHOr0 ypaBHEHUS

YIPYTOoro pexuma (GUIbTpaluy, METOIbl YUCICHHOH cynepro3uimu (OBepaAnHreHa — Xepcera)

U 4yucieHHoro uurerpuposanus (Kaprepa — Tpeiicn).
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A. A. Mikhailovsky, Ya. S. Chudin

Gazprom VNIIGAZ LLC

The Use of Influence Functions for Aquifer Models Oil and Gas Fields

To modeling the outer aquifer region of oil and gas fields, some integral hydrodynamic characteristics, called
influence functions, are usually used. Such influence functions are exact and approximate analytical solutions of the
basic differential equation of the elastic regime of plane-radial filtration obtained by different methods for special
cases of constant pressure or water flow. A comparative analysis of the methods was carried out and it was
determined that the application of the approximate solution obtained by the heuristic method demonstrates an
accuracy of more than 95% compared to the exact solution obtained analytically by Van Everdingen and Hurst. Based
on the results of practical digital experiments, it was found that the numerical integration method (Carter — Tracy
method) for the general case of time variables of pressure or flow of reservoir water shows an accuracy of 92.5%
compared to the numerical superposition method (Everdingen — Hurst method).

Key words: hydrodynamic modeling, aquifers, enlarged well, influence functions, approximate partial solutions

of basic differential equation of elastic filtration regime, methods of numerical superposition (Everdingen — Hurst)

and numerical integration (Carter — Tracy).

AHAJIN3 METO0B OIIeHKHU CTA0MIbHOCTH HU3KOTEMIIEPATYPHOIi MPOKAYNBAEMOCTH (PJIOTCKOT0 Ma3yTa u
co/iep;kaHus B HEM BOJbI

M. N. ®axpyraunos, C. H. Boarun, /J{. B. Hemo608

DAY «25 I'ocHUU xummotonorun Munobopons! Poccnn

evolution99@rambler.ru

Ilpu xpanenuu u npumeneHuy GromcKo2o Masyma cyujecmeayem npooiema cOXpaneHus e2o CGoUCma 6 medeHue
2apanmuiiHo20 CpoKa. Imo nposasisiemcs 6 06pa308anHul acharbmeno08020 0cadka, 06600HeHUU U YXYOUleHUU
HU3KOmMeMnepamypHol npokauusaemMocmu. B cmamve npuseden ananus cywecmsyomux memooos oOyeHK
CMAbUTbHOCIU HUSKOMEMNEPAMYPHOU NPOKAYUBAEMOCTIU (DIOMCKO20 MA3YMA U COOEPAHCAHUS 8 HEM 800bL

u onpeoeieHvl MpeboBaHUsL K HOBLIM MEMOOAM OYEHKU YKA3AHHBIX CEOUCNE, NO3BONAIOUUM UCCTIe008aANb

COXpAaHAiAemocnbs d)]lOmCKOZO masyma.



KimoueBble cioBa: QIOTCKHI Ma3yT, METOJIbI OLICHKH CTAOMIBHOCTH, HU3KOTEMIIEpaTypHasi MPOKAYUBAEMOCTb,
00BoHEHNE (hIIOTCKOTO Ma3yTa, COXPaHIEMOCTh CBOUCTB (PIIOTCKOTO Ma3yTa.
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M. 1. Fakhrutdinov, S. N. Volgin, D. V. Nelyubov

25 State Research Institute of Chemotology of the Ministry of Defense of the Russian Federation

Analysis of Methods for Assessing the Stability of Low-Temperature Pumpability

of Bunker Fuel Oil and Its Water Content

When storing and using bunker fuel oil, there is a problem of maintaining its properties during the warranty period.
This manifests itself in the formation of asphaltene sediment, watering and deterioration of low-temperature
pumpability. The article analyzes the exiting methods for assessing the stability of low-temperature pumpability of
bunker fuel oil and its water content, and defines the requirements for new methods for evaluating these properties,
which make it possible to investigate the storability of bunker fuel oil.

Key words: bunker fuel oil, stability evaluation methods, low-temperature pumpability, watering, storability.

BriBoja ypaBHeHuUii pa0douux JUHMN B PeKTH(PUKANMOHHON KOJOHHE € y4eTOM IPOJ0JIbLHOI0 NepeMelliBaAHUSA
110 IAPOBOIi U KUJAKOI (a3ze

A. b. I'onoBanuunkos, H. A. IIpoxopenko, A. A. Illypax

Bounrorpaackuii rocyJapcTBEHHBI TEXHUUECKUN YHUBEPCUTET

natasha292009@yandex.ru

Ilpedcmasnen 661600 ypasHeHuii pabouux aunull 0Jis UCHePnbl8aiowell U YKpeniaowel 4acmu HacadouyHou
PEKMUPUKAYUOHHOU KOJIOHHDL, C Y4emom npoooabHOU Ougd@y3uu no naposoii u Jcudxoi ¢ase. bvir nposeden
CPABHUMENbHDBIL pacyem HACA0OYHOU PeKMUDUKAYUOHHOU KOIOHHBL N0 NPeOd1azaemMoMy an20pUmmy, V4umvleaoujemy
nPOOONLHYIO QUG y3uto 6 JHcUOKOU ¢hasze, u MUNOBOMy, NPeOnoNA2aArvWeMy, Ymo naposas aza OBUNCEMCsL 8 PeHCUMe
UOeanbHO20 GbIMECHEHUS, A HCUOKAS — 8 pedicuMe UdeanbHo2o cmeuwenus. 1o pezyrsmamam mamemamuiecKoeo
MoOenuposanusi Ovlay NOYYEHbL YUCTIEeHHbIe 3HAYeHUsl 0151 UCCTie0yeMOU OUHAPHOU cMeCt MemUI08blll CRUpI —
IMUNLOBBIL CRUPM, NO ZHAYEHUSAM, KOMOPBIX GUOHO, KAK GlUsiem Yyienm npoooibHoU Oup@ysuu npu pacuemax.
Toxazano xax usmeHsemcs NOBEPXHOCHb MACCOnepedad, 8blcoma obeux yacmeti KOJIOHHbL U 00beMa HACAOKU, d
MAKHCe KAK USMEHSIOMCS IOKATbHbIE U CPeOHUe OBUNCYUUE CUTbL NPOYeCCa PeKMUpUKayuu.

KioueBblie ci10oBa: pekTrdGUKAIUS, TPpoaoiabHas Auddy3usi, HCUEPBIBAIONIAS YaCTh, YKPEIUIAIOIIAS YacTh,
¢erMoBoe YncIo, paboure JTUHUHN, peKTHOUKAMOHHASL KOJIOHHA, HacaJ04YHasl KOJIOHHa, OWHApHAasi CMeCh.
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A. B. Golovanchikov, N. A. Prokhorenko, A. A. Shurak
Volgograd State Technical University
Calculation of a Packed Distillation Column in an Exhaustive and Reinforcing Part

Taking into Account Longitudinal Mixing



The derivation of the equations of the working lines for the exhaustive and strengthening part of the packed
distillation column is presented, taking into account the longitudinal diffusion in the vapor and liquid phases. A
comparative calculation of a packed distillation column was carried out according to the proposed algorithm, which
takes into account longitudinal diffusion in the liquid phase, and a typical one, which assumes that the vapor phase
moves in the plug-flow mode, and the liquid - in the ideal mixing mode. Based on the results of mathematical
modeling, numerical values were obtained for the studied binary mixtures (ethyl alcohol — water, chloroform-benzene,
methyl alcohol — ethyl alcohol), the results of which show how the accounting for longitudinal diffusion affects the
calculations. It is shown how the mass transfer surface, the height of both parts of the column and the packing volume
change, as well as how the local and average driving forces of the rectification process change.

Key words: rectification, longitudinal diffusion, exhaustive part, strengthening part, reflux ratio, working lines,

rectification column, packing column, binary mixture.

CucTeMa aBTOMAaTHYECKOI0 y4eTa yrjieBoI0po10B NPH HCIAPEHHUH U3 pe3epByapa

C. B. I'mymixos, A. P. Banees

VY dumMckunii rocy 1apcTBEeHHBINH HEPTIHONW TEXHUYECKUH YHUBEPCUTET

semyonglushkov@gmail.com

B pabome npeonrazaemcs Ho8bil Memoo onpedenenus nomeps NApos y2ie000po00s U3 pe3epeyapa wepes
dvixamenvubvlll K1anan kaxk no «working lossesy, max u no «standing losses». B xode pabomul Ovinu nonyuenst
dopmynsl 014 pacuema pacxooa yepes OblXamenibHblll KIANAH, KOMOPbLUL 3A8UCUI O CHeneHU OMKPbIMUs MmapeiKu
oasieHus u u30blMouHo20 dasnenus. bvln nposeden sKcnepumenm, UHCMPYMEHMAIbHO OOKA3ABULUL 803MONCHOCTD
npumMeHerust pazpabomannol memoouxu. bulio nododpano obopydosanue u damvl pekomeHOayuu

no e20 YCmanosKe u UCHONb3068aHUIO.

KioueBble cj10Ba: TIOTEPH OT UCTIAPEHUH, MaJble IbIXaHUs1, OOJIbIINE BIXaHUS,

BEPTHKAIBHBIN pe3epByap, JIerkue (Gppakuuu yriieBogopoI0B.
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S. V. Glushkov, A. R. Valeev

Ufa State Petroleum Technological University

The System of Automatic Accounting of Hydrocarbons during Evaporation from the Tank

This article proposes a new method for determining the loss of hydrocarbon vapors from the reservoir through
the breathing valve by both «working lossesy» and «standing lossesy. In the course of the work, formulas

were obtained for calculating the flow rate Q(I1P, h) through the breathing valve, which depends on the degree
of opening of the pressure plate and overpressure. An experiment was conducted that instrumentally

proved the application of the developed methodology. The equipment was also selected and recommendations
on its installation and use were given.

Key words: evaporation losses, standing losses, working losses, vertical tank,light hydrocarbon fractions.



Pa3pabotka n 00ocHOBaHUE 3(P(PeKTUBHOCTH CIIOCO0A M CPEICTBA COXPAHEHHUSI KAYeCTBA MOTOPHBIX TOILIMB B
YCIOBHAX UX XPAHEHHS] B TEXHHYECKUX CPEACTBAX TPAHCNOPTHPOBAHHUS U 3aNMPABKH
KOHTEITHEPHO-MOIYJIbHOT0 THIA

B. B. Ycun!, C. B. Hazapos?, B. M. UBanuukuii®, P. JI. Tatiabies’

lq)eﬂepaHLHLIfI WCCIIeIOBATENbCKIH eHTp XxuMudeckor ¢uszuku uM. H. H. CemenoBa PAH,

’BoJIbCKHiT BOEHHBIN MHCTUTYT MaTEPUAILHOIO 00ECTIEYEHHS,

3CypryTckuit MHCTHTYT HedTH 1 Ta3a, (Guaran) TIOMEHCKOTO HHIY CTPHATBHOTO

yHuBepcutera B r. Cypryte

usin.v.v@mail.ru

Tlockonvky 6 cocmase HeghmenpoOoyKmoe UMeiomces AKMUSHO UCHAPSIOWUECS, Temydue MOKCUUHbLE Yeie8000po0bl
YenecooOPA3HO CHUNCAMb UX NOMEPU U YIIeMYHUUSAHUE 8 8UOe NAPO8 8 AMMOCHepy, 803HUKAIOuuUe

npu MpancnopmuposKe, XxpaneHuu u nepekauxe. B cmamoe npedcmasiena papabomka u 060cHo8anue cnocooa
U cpedcmaa, nO360JA0UUX COKPAMUMb NOMePU MOMOPHBIX MONIUE O UCNAPEHUS NPU UX MPAHCHOPMUPOBAHUU
U XpaneHuu 8 NOOBUINCHBIX MEXHUYECKUX CPeOCMBAX KOHMEUHEPHO-MOO0YIbHO20 MUNA.

KiroueBble ¢ji0Ba: MOTOPHBIE TOIUIMBA, IOTEPU MOTOPHBIX TOIUIMB, KOHTEUHEPHO-MOAYIbHBIH THII.

DOI: 10.32935/1815-2600-2022-141-4-55-58
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'N. N. Semenov Federal Research Center for Chemical Physics of the Russian Academy of Sciences,

2Volsky Military Institute of Material Support,
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Development and Justification of the Effectiveness of Method and Means of Preserving

the Quality of Motor Fuels in Conditions of Their Storage in Technical Means

of Transportation and Refueling of Container-Modular Type

Since there are actively evaporating volatile toxic hydrocarbons in the composition of petroleum products,

it is advisable to reduce their losses and volatilization in the form of vapors into the atmosphere that occur during
transportation, storage and pumping. Reducing the loss of motor fuels ensures the preservation of their quality.

In the materials of the article, the authors present the development and justification of a method and means

to reduce the loss of motor fuels from evaporation during their transportation and storage in mobile technical means
of container-modular type.

Key words: motor fuels, losses of motor fuels, container-modular type.

ObecneyeHue Mo ynpapJeHUI0 1 KOHTPOJII0 HeQTeNnpoaAyYKTOB HA OCHOBE HM(PPOBBIX TEXHOJIOTHIl U CHCTEM
aBTOMATH3AHH 000PYI0BAHUS

C. B. lllmeixoB

Ky06aHckwmii rocy1apcTBeHHBIA TEXHOJIOTHIECKUH YHHBEPCHUTET

shlykov5519@rambler.ru

B pabome onucano npumenerue cospemeHHOU a8MOMAMUUPOBAHHOU CUCTIEMbL YIPABTIeHUs MEXHOL02UYeCKUMU

npoyeccamu Hequeeaseoeoﬁ NPOMbBIULIEHHOCMU C UCNOIb306AHUEM qu)OpMalﬂlOHHblx u uuqbpoebzx MexHON02ULL



07151 CO30aHUSL AGMOMAMU3AYUU YCMPOUCME U 000PY008aHUsA O/ 0bechedenUs KOHMPOIs U YRPAGIeHUS
Hemenpooykmos. YcoeepuieHcmeosamul u 6HeOPeHbl A8MOMAMUIUPOBAHHbIE CUCTNEMbL YAPABIEHUS
JHCENIEZHOOOPOIICHOU ICMAKAOBL 0151 NPOBEOEHUs. MEXHOLOSUHEeCKUX NPOYeCco8 ¢ Hehmbio U HepmenpooyKkmamu ¢
yenvio obecnedeHus YOaneHHO20 YNpasieHus mexnonocuieckumu oovekmamu. Ilpeocmasnena 3D-mo0ens cumynsayuu
MEXHONI02UYECKUX NPOYECCO8 C NOMOUbIO ABMOMAMUSUPOSBAHHBIX CUCHEM YNPABTIEHUS U KOHMPOJIAL.

KioueBblie cj10Ba: MallMHBI U 000py10BaHUE, UHPOPMAIIMOHHBIC U IU(POBBIC TEXHOJIOTHH, aBTOMATH3aI[HSI
CHCTEM YIPaBICHUS TEXHOJIOTHYECKUX MPOLECCOB, HIU(PPOBOH IBOWHHK, ITAKETHI TPOTPAMMHOTO 00ECTICYEHHS.
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S. V. Shlykov

Kuban State Technological University

Petroleum Products Management and Control System

Based on Digital Technologies and Equipment Automation Systems

The present work aims to employ a modern automated process control system in the oil and gas industry, which makes
use of the information and digital technologies to create automation devices and equipment to ensure the control and
management of petroleum products. The scientific novelty of this study lies in the improvement and implementation of
automated railway overpass control systems for carrying out technological processes with oil and oil products to
ensure the remote control of process facilities. The findings present the 3D models of technological processes
conducted with the help of the automated control and monitoring systems.

Key words: machinery and equipment, information and digital technologies, automation of process control systems,

digital twin, software packages.
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