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M. P. Ycmanos

«JTYKOMJI — HNumxenepasie HaBbiku u KommnereHmm

link@lukoil.com

IIpakTuka BHeApeHus koHuenuun «Lean Management» B OO0 «JIMHK»

Cmamus nocesiujena onvimy npumenenusi mooenu « 7S Lean Managementy ¢ OO0 «JIUHK». [Ipedcmaenen ananusz
0a306b1X YNPABGIEHUECKUX NPAKMUK, UCNOTb3VEMBIX 8 NPOMBIULIEHHOM UHICUHUPUHEE, PACCMAMPUBACTNCS KOHYENnyYUs.
bepexrcnuso2o npou3eo0Cmaa 8 UHNCUHUPUH2080M NPOUZBOOCBEHHO-CepBUCHOM yYenmpe. Ocoboe eHuManue yoeneHo
KII0Ue8bIM Yelam U CMpame2udeckum NpUmA3AHUAM KOMAAHUU OM UCHOLb308AHUS CINAHOAPMUSUPOBAHHBIX NPAKMUK
bepexrciusozo npou3800CmMad, NPUGEOeHbl NPUMeEPbL NPOEKMO8 8 MOl 00IACmU.

KuroueBrble c10Ba: MHXUHUPHHT, OepeXIINBOE ITPOMU3BOICTBO, YIIPABICHIECKHE MTPAKTHKH.

M. R. Usmanov

Lukoil — Engineering Skills and Competences (LINK)

Practical Issues of Implementation of the "Lean Management" Concept at LINK LLC

This article provides the analysis of using the concept of lean production concept practice in the Engineering
Production and Service Center of LINK LLC. The basic management practice used in industrial engineering has been
presented and some particular features of LINK LLC have been described. Taking into account these particular
features, the "7S Lean Management" model, which is used in the company, has been provided. The major goals and
strategic claims based on use of standardized lean production practice at LINK LLC have been described, as well as
examples of projects in this area have been provided.

Key words: engineering, lean production, management practice.

C. @. Banees, E. A. Kanunenko

Jlyxotin — Umkenepusie HaBeikn 1 Komnereniuu (JIMHK)

Ekaterina.Kalinenko@Lukoil.com

CoBpeMeHHbIE TEXHOJIOTHU U TPEH/IbI PHIHKA BTOPUYHBIX MOJIMMEPOB

3a nocreonue 5 nem nos6uUIOCH 3HAUUMENLHOE KOIUYECHBO MEXHOL02UI nepepadomKy NIACMUKO8bIX 0Mmxo008 6
Hepmexumuueckue npooyKmul ¢ 8biCOKOU 00OABGNIEHHOU CMOUMOCMbIO. NIACMUKO8blEe 0OMX00bL MO2YM Oblmb
6036pawyenvl 0Ji nepepadbomKu 8 Hegpmexumuieckue NPOOYKmMul ¢ 000AGIEHHOU CIMOUMOCIBIO, GKII0YAS
apomamuyeckue y21e8000poobl, 8000p00, CUHME3-2d3 U OUOCHIPbE, C UCNOIb30BAHUEM PA3TUYHBIX MEXHOL02ULL
BKAIOYASL MEPMOXUMULECKVIO, KAMATUMUYECKYI0 KOHBEPCUIO U XUMoau3. B cmamve paccmomperul nepcnekmugsl
PbIHKA nepepabomKu NOIUMEPOS U NPOUIBOOCEA BMOPUYHBIX NOIUMEPOB, OCHOBbL PE2YIUPOBAHUSL

u cmumynuposanus, npedcmasien onvim «JIMHKy (npouseodcmesenno-cepsuchuiii yenmp Komnanuu «JTVKOHIT»)
no meme nepepadbomKu NOJUMEPHBIX OMX0008 U OYeHKe Y2lepOOH020 Clledd.

KiueBble c10Ba: IOJIMMEPHBIC OTXO/IbI, BTOPUYHBIE TUIACTHKH, OLIEHKA KM3HEHHOTO HKJIA, YTIIEPOAHBIN Cle,

IUPKYJSIpHAS YKOHOMHKA, PEIUKINHT, TTepepaboTKa IIOJIMMEPOB.

S. F. Valeev, E. A. Kalinenko
Lukoil — Engineering Skills and Competences (LINK)



Recycled Polymers: Market Trends, Regulation, Advanced Technology Routes

Over the last 5 years, a significant number of technologies for recycling plastic waste into petrochemical products
with high added value have emerged.: plastic waste can be recovered for processing into petrochemical products with
added value, including aromatic hydrocarbons, hydrogen, synthesis gas and bio feedstock, using various technologies
including thermochemical, catalytic conversion and chemolysis. The article discusses the prospects of the polymer
recycling market and production of secondary polymers, basics of regulation and stimulation, and overviews the
expertise of LINK (LUKOIL's production and service center) on the topic of polymer waste recycling and carbon
footprint assessment.

Key words: polymer waste, secondary plastics, lifecycle assessment, carbon footprint, circular economy, recycling,

polymer recycling.

M. P. Ycmanos, E. A. Kanunenxo, M. A. ¥Y3op, A. b. 3apeyxuii

Jlyxoiin — Mmxenepusie HaBeiku 1 Komnerennuu (JIMHK)

Ekaterina.Kalinenko@Lukoil.com

HanpagsiieHHs1 CHUKEHUS! YTJIEPOJHOTIO CJIeia NPOAYKIMH He)TeXHMHYeCKOii NPOMBILIJIEHOCTH —

HA IYTH K "'3es1eHO0i Xumun"

B cmamve paccmompenv nanpasnenus xumuueckol Ymuauzayuu OUoKCuoa yenepooa, Komopbule Mocym
UCNIOIL308AMbCS 8 Hehme- U XUMUYECKOU NPOMbLUIEHHOCHU 0151 cOKpaujerus 8biopocos CO2 u yenepooHozo cieda
NPOOYKYUU HA ONPEOENEHHBIX IMANAX HCUSHEHHO20 YUK, KAK anpoOuposantvie u NpUmMeHsembvle 8 NPOMbIUIEHHOM
Macwmabe, max u HAX00AWUecs 8 cmaouu npopabomxu u nuromuslx ucnvimarnui. Coenanvl 18006l 0
nepcnekmueax paspabomxu cOomeemcmeyouux mexHoI02Uull ¢ Yeibio 0eKapOOHU3ayUY U YCmouyueo20 paseumisl,
onpeoenensl (pakmopwl, umerouue 3Havenue 0jis 6b100pa HaNPAasIeHUs NPOU3B00CMEBA «3eNEeHO NPOOYKYUU C
ucnonvsosanuem CO:2 unu Opyeux 6apuarHmos e2o ymunusayuu.

KioueBble ciioBa: 3eeHas XUMUs, YA0OOPCHHUS, XUMUYECKast IPOIYKIHUS, YTICPOIHBIH CIIe],

HUPKYJIApHad 5KOHOMHKA, METAHOJI, CHHTCTUYCCKUC TOIJIMBA.

M. R. Usmanov, E. A. Kalinenko, M. A. Uzor, A. B. Zaretsky

Lukoil — Engineering Skills and Competences (LINK)

Technology Routes for Reducing the Carbon Footprint

of Petrochemical Products — a Pathway to Green Chemicals

The authors review the routes for chemical utilization of carbon dioxide, which can be used in the oil and chemical
industry to reduce CO: emissions in terms of volumes avoided and the carbon footprint of products at certain stages of
the lifecycle — both that have industry-scale applications, and those in the stage of development and pilot testing.
Based on this technology review, conclusions are drawn about the prospects of certain technologies within the
country for the purposes of decarbonization and sustainable development, and factors relevant to the choice of the
direction of green products manufacture using CO: or other options for its utilization are identified.

Key words: green chemistry, fertilizers, chemical products, carbon footprint, circular economy, methanol, synthetic

fuels.



P. I'. Hoynaes', A. A. F'uzzamoe', M. H. Paxumoe’

Ulyxoiin — Umxenepusie Haseiku n Komnerenuu (JIMHK),

2V puMckuii rocy1apcTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET

Arnis.Gizzatov@Lukoil.com

BapuanTel 3 deKTHBHOTO NPUMMEHEeHNs MO00YHBIX NPOAYKTOB HedTenepepadoTKn U HepTeXUMHUN

B npouecce (GpoTauuu TPYAHOOO0raTUMbIX M BHICOK030JIbHBIX KAMEHHBIX yIJIei

B cmamve paccmompensi 6onpocel no paspabomxe 3¢ekmusHsix peazenmos 05 gromayuu mpyonoo602amumo2o
U BbICOKO30IbHO20 Y2JIsl C 8bICOKUM COOepICcanuem Pro3eHosbix dnemenmos. Ilpedcmasnenvl OanHble cCUmMogo2o u
@pakyuonno2o cocmagos, nempocpapuyecko2o u pehpeKmocpamHoco aHaIU308 UCCIe0YeMO20 Yeiis, a MaKice
3onvrnocmu. Tlonyuenue Konyenmpamos npu ghnromayuu ¢ 301bHOCMbIO, YOOBIEMBOPAIOUEl KOKCOXUMUYECKOe
nPouU3600CmMB0 ¢ NPUMeHeHUeM U36eCMHbIX (hlomopeazeHmos 3ampyOHumensHo. H3yuenvl peazenmmule pexcumbl ¢
npuMeHeHuem romopeazeHmos Ha OCHO8e NONYNPOOYKMOE HehmexumMuuy u Hegpmenepepadomxu, Komopule
NOKA3bI8aAI0OM BbICOKYIO P PeKmueHocmy npu daomayuu mpyoHoo602amumblx U blCOKO30MbHBIX Yeell.
Ilpeocmasnenvt nayunvie 060cHO8aHUS UX I DekmusHocmiL.

KiroueBble c10Ba: BHICOKO30JIbHBIA yrofib, (I0TaLus, peareHT-coOupaTeinb, KyOOBBIi OCTaTOK PEKTU(UKALIN

ATUIOCH3071a, JISTKUAN Ta30MIIb KaTATUTHIECKOTO KPEKUHTa, PEarCHTHBIN PEKHUM.

R. G. Ibulaev', A. A. Gizzatov', M. N. Rakhimov?

"Lukoil — Engineering Skills and Competencies (LINK),

?Ufa State Petroleum Technical University

Effective Application Options By-Products of Oil Refining and Petrochemistry in the Process

of Flotation of Hard-To-Enrich and High-Ash Coal

The article deals with the development of effective reagents for flotation of hard-to-enrich and high-ash coal with a
high content of fusene elements. The results of studies of the physicochemical properties of this coal are presented.:
sieve and fractional compositions, petrographic and refrectogram analyses of the coal under study, as well as ash
content. It is difficult to obtain concentrates during flotation with ash content satisfying coke chemical production
using known flotation reagents. Reagent regimes with the use of flotation reagents based on petrochemicals and oil
refining intermediates have been studied, which show high efficiency in flotation of hard-to-enrich and high-ash coals.
Scientific substantiations of their effectiveness are presented.

Key words: high-ash coal, flotation reagent-collector, VAT residue of ethylbenzene, light catalytic cracking gas oil,

agent mode.

A. B. [loneux, B. I. Paooe, A. H. Yyounoe

ITepMmckuii HAITMOHAIBHBIN KCCIIENOBATEBCKUM MOTUTEXHUYECKUH YHUBEPCUTET

CHudinovAN@pstu.ru

HccnenoBanne KaTaJuTHYECKOT0 KPEKHHIa MPOIYKTOB Jieac(haabTH3AIUH I'yIPOHA

B pamkax nposedenus ucciedosanuti no pacuuperuro coulpbesoii basvl npoyecca Kamaiumuiecko2o KpeKutad

6 ncegdoodrcudcernom cioe (FCC) nonyuen npodykm oeacgharomusayuu 2yopoHa H-newmanom. Buinonnen ananus



ceoticmg deacghanvmuzama: GpaKyuoHHbIL U 2PYNNOGOL Yene6000pOOHbLL COCMAB, NIIOMHOCHb, KOKCYEMOCHb NO
Konpaocony, cooeporcanue cepol, azoma, 6anaous u Huxens. s CpasHeHus BbINOIHEHA OYEHKA NO YKA3AHHbIM
napamempam nPoMbIUIEHHO20 NPOOYKMA NRPOnanoeoll oeacparomuzayuu. s o6oux npooykmoe Kax

0/151 NOMEHYUATIbHBIX KOMNOHEeHMO08 cbipbs npoyecca FCC ocywecmenen npoyecca Kamaiumuiecko2o KpekuHea 6
NCeBO0OICUNCEHHOM CIl0e. Ycmanosienvl nokasamenu cmeneHy KOHEePCUll U 8b1X0008 2a3000PaA3HbIX U HCUOKUX
npooykmog npespawjenus. Ilokazano, umo nponanogulii deacharbmusam no c60UM XapaKmepucmuKam s6as1emcs
nepcnekmughbim coipvem npoyecca FCC. [Ipodykm oeacanvmusayuu 2yOpoHa H-NeHMaHoM maxice Modtcem Hamu
cB0e npumenenue 6 Kauecmee cvipbeso2o komnonenma npoyecca FCC, oonako e2o yenecoobpasno npumensmeo 6
cmecu ¢ mpaouyuoOHHLIMU 8UOAMU CHIPbS, MAKUMU KAK 6AKYYMHbLI 2A301LTb.

KaroueBnle ciioBa: katanmutudeckui kpexkur, FCC, koHBepcus, neacdanbTuzar.

A. V. Dolgykh, V. G. Ryabov, A. N. Chudinov

Perm National Research Polytechnic University

Study of FCC of the Vacuum Residue Deasphalting Products

Within the frames of research on expanding of the Fluid Catalytic Cracking Process (FCC) feedstock base, a product
of vacuum residue de-asphalting using n-pentane has been obtained. The properties of deasphalted oil have been
analyzed: fractional and hydrocarbon content, density, Conradson coking capacity, sulfur, nitrogen, vanadium and
nickel content. For comparison, the estimation of the industrial product of propane de-asphalting has been performed
according to the specified parameters. Both products as potential components of the FCC feedstock have been
processed in a fluidized bed catalytic cracking unit. Indicators of the degree of conversion and yields of gaseous and
liquid transformation products have been established. It is proved that propane deasphalted oil by its characteristics
is a promising feedstock for the fluid catalytic cracking process. The product of vacuum residue de-asphalting with
n-pentane can also be used as a feedstock component of the FCC process, but it is advisable to use it in a mixture with
traditional types of feedstock such as vacuum gas oil.

Key words: catalytic cracking, FCC, conversion, deasphalted oil.

B. U. Kysvikun'?, A. B. Konnakoe’, M. A. Menewxeeuu*

Ulyxoiin — Unkenepubie Hasbiku 1 Komnerenunu (JIMHK),

*Husxeropockuii rocy1apcTBeHHbIN yausepcutet umenun H. U. JloGayesckoro,

STAO «JIYKOMJI»,

4000 «JIYKOWJI-Huxeroponuedreopreuntesy, r. Kctoso

vkuvykin@yandex.ru

Mooenuposanue ea3Kocmu cmeceil ¢ CUCHEMAX ORMUMATLHOZO0 NAAHUPOGAHUA

B pabome npusedennvi pe3ynivmamsl 3KCHEPUMEHMANbHBIX USMEPEHUL KUHEMAMUYECKOU 8A3KOCU cMecell
Komnonenmog nepepabomku. HMccneoosana 63aumocesss 6a3Kkocmu u niomuocmu cmecu. Paspabomana memoouxa
KOPPEeKMuposKu napamempos Mooeu paciema es3K0Cmu 8 CUCIeMax ONMuUMaibHo20 NIAHUPOBAHUS C
UCNONBL30BAHUEM V208020 KOCUHYCHO20 paccmosinus. [Ipedcmaesnenst yucieHHvle IKCnepuMenmol Ha MOOeu
ONMUMATBHO20 NIAHUPOBAHUs Hepmenepepadamvi8aouwux 3a60008.

KuiroueBble ciioBa: BI3KOCTh, MOJICIUPOBAHKE, TMHEHHOE IPOrpaMMUpOBaHue, HedTenepepadoTKa.



V. L Kuvykin'?, A. V. Kolpakov’, M. A. Meleshkevich’

"Lukoil — Engineering Skills and Competencies (LINK),

’Lobachevsky State University (National Research University),

*PJSC LUKOIL,

*000 « LUKOIL-Nizhegorodnefteorgsintez»

Viscosity Mixtures Modeling in Optimal Planning Systems

The paper deals with experimental measurements results of kinematic viscosity of processing components mixtures
with a focus on the relationship between viscosity and density of a hydrocarbons mixture. It has been developed a
technique for adjusting the parameters of the viscosity calculation model in optimal planning systems using the
angular cosine distance. Numerical experiments on a refinery optimal planning model are presented.

Key words: viscosity, modeling, linear programming, refinery.

P. I. Hoynaeé', A. A. T'uzzamos', M. H. Paxumoe’

Ulyxoitn — Umkenepusie Hasbiku u Komnerenuun (JIMHK),

2V (puMcKmii ToCy1apCTBEHHBINH HEPTAHOM TEXHUUECKUHA YHUBEPCUTET

Arnis.Gizzatov(@Lukoil.com

AKTyaJbHOCTH ONITHMHU3ANMY NMPOLECCOB CMENIEHUs U MepepadoTKN Ma3yTOB

Ha HedTenepepadaThiBaOIIMX 3aBoAax Poccun

B cmamve paccmompenwt 6onpocel cmewenusn mazymos na poccutickux HII3. [Ipedcmasnenvt ocHogHble MapKu
MA3ymos, ORUCAHbl NPOYECChl cMeuenus u npueomosnenus masymos na HI13. Obosnaueno coxpanenue
NOMpeOHOCMU 8 HU3KOCEPHUCMBIX MA3YMAX U AKMYATbHOCHb ONMUMUAYUL NPOYECCco8 e2o cmeutenus. M3yuenul
PBIHOUHBIE UHOUKATNOPBI HA MA3YMbL, NEPCREKMUBLL CNPOCA HA GHYMPEHHEM PbIHKE U HA IKCNOPM 8 C8A3U C
akonocudeckumu oepanuuenuamu MARPOL u cankyuonuvimu skonomudeckumu oapvepamu. Ommeuena 8axicHocmy
asmomamu3ayuy u yudhposuayuy npoyecca CMEens Ma3ymos 8 pamKax pearu3ayuu nPpoeKmos ONMuUMAIbHO2O
KanieHOapHo2o cmeuleHus He@pmenpooyKmos.

Knrouessie croBa: Ma3yT, HeTenepepadaTbIBatOLINiA 3aBOJI, ONTUMH3AIINS, CEPOBOIOPO/I,

030HO0JIM3, KaJICHAAPHOC MIIAHUPOBAHUC.

R. G. Ibulaev', A. A. Gizzatov', M. N. Rakhimov’

'Lukoil — Engineering Skills and Competencies (LINK),

*Ufa State Petroleum Technical University

The Relevance of Optimizing the Processes of Mixing and Processing

of Fuel Oil at Russian Refineries

The article discusses the issues of mixing fuel oil at domestic refineries. The main brands of fuel oil are presented, the
processes of mixing and preparation of fuel oil at refineries are described. The preservation of the need for low-sulfur
fuel oil and the relevance of optimizing its mixing processes are indicated. Market indicators for fuel 0il, prospects for

demand in the domestic market and for exports due to MARPOL environmental restrictions and economic sanctions



barriers were studied. The importance of automation and digitalization of the process of mixing fuel oil in the
framework of the implementation of projects of optimal calendar mixing of petroleum products is noted.

Key words: fiuel oil, refinery, optimization, hydrogen sulfide, ozonolysis, calendar planning.

M. P. Yemanos', A. B. Anopees’, A. IO. Kypuyoin!, JI. B. Bywimanog'?,

H. U. I'naoviwes’, O. b. Beponux'’, E. H. Pazoé’

Ulyxkoiin — Unkenepubie Hasbiku u Komnerenuuu (JIMHK),

*HuskeropojIcKuii Tocy 1apCTBEHHbIN TEXHUUECKUii yHuBepeuteT uM. P. E. Anekceesa,

SUucTHTYT pobiiemM MamuHOCTpoeHus — puman @UIL MHCTUTYT npuKiaanHoi Gpusuku

uM. A. B. 'amonosa-I"pexoBa PAH, r. Huwxuuit Hosropon,

Alexey.Kuritsyn@lukoil.com

Ipumenenue SLM-TeXHOJOTHH JJIs1 M3TOTOBJIEHUS TeTaJieii 000py10BaHUS

HedTenepepadaThIBAIOIINX NMPeANPUITHIA

B cmamve npeocmasnenvl pesynomamul pabomol RO PEUHICUHUPUHSY OTHEEMCINGEHHBIX Oemanel UMNOPMHO20
000pY008anUsl, GKIIOUAIOWUL 8b100p Oemanell, ONMUMANbHO NOOX0OAWUX 0151 U320MOGNEeHUsL MEMOOOM AOOUMUBHBIX
MexHON02Ull, C UCHOIb308AHUEM PACUemos Ko duyuenma adoumusHocmu, cozoanue 3D-modeneli u
KOHCMPYKMOPCKOU OOKYMEHMAYUU, MAMEPUANbHOe UCHONHEeHUe 0emanell, NOCIMpPOeHUe MEmoOOM CEIeKMUGHO20
naszepnoeo niagnenus memannos (SLM). Ilpusedensvi pe3yiomamsi ananu3a cCmpykmypul no pasiuiHbiM 0CAM
NOCMPOEHUS], MEXAHUYECKUX XAPAKMEPUCTUK U MEEPOOCMU MAMEPUAld, NOJIYUEeHHO20 MemoOOM a0OUMUEHbIX
mexuoaoeul. Ilpu uccnedosanuu cmpykmypbi U NPOYHOCMHBIX XaPAKMEPUCUK BbIAGNIEHA AHUSOMPONUSL, CEA3AHNHAA C
nocaotinbimM evipawusanuem oemanu. OCHOBHbIM HEOOCMAMKOM CIMPYKMYPbl, NOAyYeHHOU Memodom SLM, saensemcs
NOPUCMOCHb, HO NPU OMPAOOMAHHBIX PEICUMAX NeYami OGHHbII NAPaMemp MOHCHO KOHMPOIUPOBAMb U
2apanmuposams Ka4ecmeeHHyl0 CmpyKmypy ¢ MUHUMALbHbIM PA3MEPOM NOpucmocmu (00 2 MKM,).

KioueBblie cj10Ba: aITUTHBHBIC TEXHOJIOTHH, 3D-11e4aTs, CeleKTUBHOE JIa3epHOE TUIABICHHE METAIIOB,

CTaJib, TBEPAOCTb, MCXAHUYCCKUEC XAPAKTCPUCTUKU.
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Application of SLM Technology for Manufacturing of Equipment Parts

for Oil Refineries

The paper presents the results of work on re-engineering of safety critical parts of imported equipment, including the
selection of parts optimally suited for manufacturing by the additive technology (AT) method using additivity
coefficient calculations, creation of 3D-models and design documentation, material execution of parts, construction
by the selective laser melting of metals (SLM) method. The paper comprises of analysis of the structure on different

axes of construction, mechanical characteristics and hardness of the material obtained by the AT method. In the study



of the structure and strength characteristics, anisotropy associated with layer-by-layer growth of the part is revealed.
The main disadvantage of the structure obtained by the SLM method is porosity, but with the developed printing
modes, this parameter can be controlled and a quality structure with a minimum porosity size (up to 2 um) can be
guaranteed.

Key words: additive technologies, 3D printing, selective laser melting of metals, steel, hardness, mechanical

characteristics.
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MoaenupoBaHue NapaMeTPOB KayecTBa

He(TAHBIX OMTYMOB C MCIIO/Ib30BAHHEM AJTOPUTMOB MALIUHHOIO 00y4eHMs

B pabome paccmompenvt nooxo0wl, npunyunsl u pe3yibmamsl MOOEIUPOSANUS NAPAMEMPOE KAUeCMEa HePmaHbIX
OUMYMO86 ¢ UCHONIL308AHUEM AN20PUNMOE MAUUHHO20 0OYYEHUs HA OCHOBE PEKYPPEHMHBIX HEUPOHHBIX Cemell.
Iloxazano, umo 013 npoyeccos HepmenepepabomKu 03MONACHO UCHONLIOBAHUE 8 NPAKMUYUECKUX YENAX
AneoOpUMMO8 MAUUHHO20 00yyeHus. Paccmompenul pasnuutsie npobiemsl npu 00pabomxe OaHHbIX,

0mbOp nepemeHHbIX U 8blOOP APXUMEKMYPbl HEUPOHHOU cemu 0/ peuleHus KOHKPemHOU 3a0a4u.

Obo3Hauenvl danvHeluiue HanPaeIeHUs UCCIeO08AHUS.

KiwueBble ciioBa: HeTeOUTYM, MOACIUPOBAHKE, MALTMHHOE 00YUYEHHUE, PEeKYPPECHTHBIE HEHPOHHBIE CETH, aHAJIN3

JIaHHBIX.
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Modeling of Bitumen Quality Parameters Using Machine Learning Algorithms

The paper considers approaches, principles, and results of modeling the quality parameters of petroleum bitumen
using machine-learning algorithms based on recurrent neural networks. It is shown that for oil refining processes it is
possible to use machine-learning algorithms for practical purposes. Various problems in data processing, the
selection of variables and the choice of neural network architecture for solving a specific problem are considered.
Further directions of research are indicated.

Key words: petroleum bitumen, modeling, machine learning, recurrent neural networks, data analysis.
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