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TexHoJiorun nepepadoTKN NPOMbIILJIEHHBIX

M OBITOBBIX OTX0/10B

H. I'. baxuposa, ®@. A. Kopooxos, A. ®. BunsaaHos

AO «BHUNYC», . Kazann

kolubelskyds@rambler.ru

B pabome npeocmaenen ananumuueckutl 0030p cyujecmsyroumux mexHoi02ull N0 NPUMEHEHUIO
NPOOYKMOB NUPOIU3A OPEeBECHOU DUOMACCHL U OPYeUX OP2AHUYECKUX 0mX0008. Onucanvl nepcneKmueHvle
Memoovl npUMeHeHUs1 NPOOYKMO8 NUPOAU3A OUOMACCHL.

KumioueBble cjioBa: Omomacca, OpraHUIeCKUE OTXOIBI, ITUPOJINA3, TPOTYKTHI ITAPOJIHA3A.
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N. G. Bazhirova, F. A. Korobkov, A. F. Vil’danov

«Volga Research Institute of Hydrocarbon Feed» JS

Processing Technologies Industrial and Household Waste

An analytical review of existing technologies for the use of pyrolysis products of wood biomass

and other organic waste is given; promising methods for the use of biomass pyrolysis products are described.

Key words: biomass, organic waste, pyrolysis, pyrolysis products.

AHaJIN3 NOTEeHIHAJIA U TEXHUYECKOIl BO3MOKHOCTH YBeJMYEeHHS 0TOOPA KEPOCHHA OT He(pTH

A. H. Kapnos!, A. B. Tapacos?, JI. B. bopucanos®*

000 «Jlyxkoiin-HukeropoquehTeoprcuHTE»,

2sIpocaBCKMil TOCYJapPCTBEHHBIN TEXHUYECKUH YHUBEPCHUTET,

[TAO «CnaBredTh-STHOC»,

*Ka3aHCKHUii HAMOHAIILHBIN UCCIIEI0BATENLCKMI TEXHOJIOTUYECKUH YHUBEPCHTET
BorisanovDV@yanos.slavneft.ru

B cmamuve onpedenen nomenyuan ombopa xepocuna na yemanoske ABT (AT) ons munoesotl cmecu negpmet,
nepepabamuigaemoti 8 [1A0 «Cnasnedpmo-AHOCy, onpedenenvt 0CHOBHbIE (haKMOpbl, NPENnImMcmayouue
yeenuyeHuio omoopa Kkepocurogou gpaxyuu. Ilpusedenvl akmyanvhble anaiumuieckue OaHHvLE 0 MOBAPHOM
peaxkmugrom monause. CMOOEIUPOBAHO pacnpedeneHue Y3Kux Gpaxyuti Hegpmu 8 OCHOGHBIX OUCHMULIIMHBIX NOMOKAX
nepeuunot nepepavomru negpmu na ABT (AT). [ana oyenka pazdenumenvholi CROCOOHOCHU CYUiecmeyionezo
KOJIOHH020 000PYO08AHUSL 8 KDUMEPUAX MUHUMATbHBIX MEOPemuieckux mapeiox, COOmMEemcmsayouux peicumy
beckoneunoco opoutenus. Onpeoenenvl Meponpusmus, Heooxooumvle 0 yeeauveHus omoopa Kepocuna

00 3Hauenull, OIUKUX K NOMEHYUALY

KioueBble c10Ba: KEPOCHH, pEaKTUBHOE TOIUIMBO, peKTH(UKAIM, IepBUYHAs nepepadoTka HedTH,
pacnpezneneHne KOMIOHEHTOB He()TH, y3Kkue (hPaKIIiH, TEOPETHUIECKas Tapelka.
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A. N. Karpov!, A. V. Tarasov?, D. V. Borisanov®*

!LLC “Lukoil-Nizhegorodorgsintez”,

2Yaroslavl State Technical University,

3Slavneft-YANOS PJSC,

“*Kazan National Research Technological University

Analysis of Potential and Technical Possibility to Increase Kerosene Yield from Oil

This article determines potential of yield from oil at AVT (AT) unit for typical oil blend refined at Slavneft-YANOS
PJSC; determines main factors that prevent increase of kerosene fraction yield. Actual analytical data about
commercial jet fuel is provided. Distribution of oil narrow fractions in main distillate streams of primary crude oil
processing at AVT (AT) unit is simulated. Evaluation of distribution capacity of existing column equipment within the
criteria of minimal theoretical plates that equal to endless reflux mode is provided. Activities required to increase
the kerosene yield until the value close to potential are determined. Conclusion is made that kerosene yield

10-11 wt.% from oil at AVT (AT) is optimal.

Key words: kerosene, jet fuel, rectification, primary crude oil processing, oil components distribution,

narrow fractions, theoretical plate.

HNuTtepdepomerpudeckuii pa3HOCTHBIH MeTOA 1JIs onpeiesieHus pejibeda ToJMMHbI HeQTIHOr0 NATHA

HA TMOBEPXHOCTH MOPSI

H.T. JlxxaBagos, A. 3. AzuzoBa

HannonanpHOE a3pOKOCMHUYECKOE areHTCTBO, baky, AzepOaiimkan

asadzade@rambler.ru

Paspaboman unmepghepomempuuecxuii memoo 015 onpedeienus perveha moauuHsl HeghmsaHo20 NAMHA,
cgopmuposaguie2ocs 6 pesyivmame pasiuea Ha nosepxnocmu mops. Ha base unmepghepenyuonnozo memooa
08YX1YHUe8020 UMepeHUss MOIWUHBL He(hMAHOU NAEHKU pa3padoman unmeppepenyuoHHbIL pa3HOCTHBLIL MEmMOoO
01151 OYeHKU penbeda MoauuHbl He(hmaHOU NAEeHKU HA 8bIOPAHHLIX MPeX MOUKAX MOPCKOU NOBEPXHOCU.

Memoo bazupyemcsi Ha nPeOn0AHCEHHOU TOKATILHO-COMOLEHHOU MOOENU OMPANHCAMETbHBIX XAPAKMEPUCHUK MOPCKOUL
nosepxuocmu. Ilokazano, umo uckiOueHue HOKA3amens OmpaxicaeMocmu MOpCKOll NOGEPXHOCHU U3
BLIYUCTUMETLHBIX NPOYedYP NO360JIem NOGbICUNDb MOYHOCHb ONpedeneHuUs. penbeda MoauWuHbL HehmAHOU NAEHKIL.
KiroueBnble ciioBa: HeTsIHAS TIIEHKA, penbed, nHTephEepeHIINOHHBIN METOT, MOPCKAasl IIOBEPXHOCTH.

DOI: 10.32935/1815-2600-2024-152-3-17-20

N. H. Javadov, A. E. Azizova

National Aerospace Agency, Baku, Azerbaijan

Interferometric Difference Method for Determining the Relief Thickness

of an Oil Slick on the Sea Surface

The article is devoted to the development of an interferometric method for determining the relief of the thickness of an
oil slick formed as a result of a spill on the sea surface. On the basis of the interference method of two-beam
measurement of the thickness of the oil film, an interference difference method has been developed to assess

the relief of the thickness of the oil film at selected three points of the sea surface. The method is based



on the proposed locally homogeneous model of the reflective characteristics of the sea surface. It is shown
that the exclusion of the reflectivity index of the sea surface from computational procedures makes it possible
to increase the accuracy of determining the relief of the thickness of the oil film.

Key words: oil film, relief, interference method, sea surface.

Moadop 3¢ dekTUBHBIX 0caguTes el 1JI51 OUMCTKH IIACTOBOM BOABI

P. V. Myxamanees, I'. B. Bracosa

AcTpaxaHCKUI TOCY1apCTBCHHBIN TEXHUYECKUH YHUBEPCUTET

ranec2003@mail.ru

Ha mnoeux yemanoexax npedsapumenvHo2o copoca 600bl U NOO2OMOBKU Hepmu 603HUKAEM HEOOX00UMOCTb
COBEPULEHCTNBOBANUS CYUECMBYIOUUX MEXHON02UU U 000PYO008aHUs OJisl OYUCHKU HOOMOBAPHOU 800bl O Hedmu
U Mexamuyeckux npumecei. B cmamve paccmampugaemcs Memoo oyucmky n0OmMo8apHoli 600bl C NOMOWBIO
ocadumeseli U KOAnecyepos pasiuyHoU KOHCMPYKYUU, PA3MeuaemMblx 8 CHeYUudibHO CKOHCMPYUPOBAHHOU
NUIOMHOU YCIMAHOBKe, U NPUBOOUTNCA CPABHUMENbHBIL AHANU3 UX dhhexmusrHocmu.

KiroueBble ci1oBa: miactoBas BoJia, HeQTENPOAYKThHI, MEXaHUYECKHE MTPHMECH,

KOaJeCIephl, OCaINTENN, OUYICTKA BOIBI.

DOI: 10.32935/1815-2600-2024-152-3-21-23

R. U. Mukhamadeev, G. V. Vlasova, Astrakhan State Technical University

Selection of Effective Precipitators for Formation Water Treatment

At many installations preliminary water and oil treatment is necessary to improve existing technologies and
equipment for treatment of produced water from oil and solids. The article covers the method of cleaning produced
water by means of precipitants and coalescer different designs to be placed in a specially designed pilot plant, and
provides a comparative analysis of their effectiveness.

Key words: formation water, oil products, impurities, coalescers, precipitators, water treatment.

Ocob0enHocTH ycj0BHi 3ajeranus HedTell 0a:KeHOBCKOI CBUTHI

N. T. Smenko, FO. M. Ionumryk

Wuctutyt xumun Hedtu Cubupckoro otnenenns PAH

sric@ipc.tsc.ru

Ilposeden ananuz oanuvix 00 ycrosusx 3anreeanus negpmeil basicenoscko ceumol 8 3anaono-Cubupckom
Heghme2azonocHoM bacceline ¢ UCNONb308AHUEM UHGOPMAyUYU U3 6a3bl OAHHBIX O QUIUKO-XUMULECKUX CEOUCMEAX
Heghmetl mupa, coz0annoli u nonoauaemon 6 Hncmumyme xumuu negpmu CO PAH, u memoodos cmamucmuuecko2o
U NPOCMPAHCIMEEHHO20 AHAIU3A OAHHBIX HA OCHOGE 2e02PahuiecKux uHGopmayuounvix cucmem. Ilpeocmasnenul
yugpposvie Kapmul pasmeweHuss MeCmopoAICcOeHull badxcenosckux negpmeii Ha meppumopuu 3anaono-Cubupckoii
Heghmezazonocnou nposunyuu. Onpeoenenvl cpeoHue 3HaueHus NiIACMosblX NApamempos, XapaKmepusyouux
PUILMPAYUOHHO-eMKOCIHbIE COUCMEA 3aediceli OaANHCeHOBCKUX Hedmell, U KOPPeTAYUOHHBLE 83AUMOCBA3U

Hed)mEHaCleEHHOCmM nopod Uu niacmoesvlx napamempoe. ,ﬂﬂﬂ npoeedenuﬂ anaiuza nylO@MIZ 3ajiecanust



basiceno8cKoll Hedhmu UCNOIb308aHA 8b100PKA 00beMom 2833 obpasyos nedhmu usz 127 mecmoposwcoenui. [lposeden
CPABHUMENbHBLI AHAU3 NAACMOBLIX NAPAMEMPO8, OKAZbIBAIOWUX HENOCPEOCMBEHHOE GIUSHUE HA PEHCUM
paspabomku u 3¢hpPeKmusHOCMb UCHOIL3YEMbIX MEXHOI0SUL U3BNIeUeHUs OANCEHOBCKOU Hepmu: NPOHUYAEMOCTb

U NOPUCMOCMb NOPOO, NAACMOBble MeMnepamypa u 0agieHue. Pe3yibmamol uccie008anus Mo2ym Obims
UCNOIb306AHBL NPU PA3PAOOMKE HOBBIX U COBEPULEHCTNBOBAHUU CYUWECMBYIOUUX MEMOO08 U MEXHOI02ULl 000bIYU U
nepepabomxu mpyoHou3sgneKaemvlx Hegpmetl 6ANCEHOBCKOU CEUMDL.

KioueBble cioBa: TpyJHOM3BICKaeMble He(TH, 02)KEHOBCKAsl CBUTA, IIOPUCTOCTh M MTPOHULIAEMOCTh IOPOJ,
yCIIOBUS 3aieTaHust HeTel, He(TeHACBIIIEHHOCTb.
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I. G. Yashchenko, Yu. M. Polishchuk

Institute of Petroleum Chemistry, Siberian Branch of the Russian Academy of Sciences

Features of the Conditions of Occurrence of Oils of the Bazhenov Formation

The paper analyses data on the occurrence conditions of the Bazhenov Formation oils in the West Siberian oil

and gas bearing basin using information from the database on physical and chemical properties of the world’s oils,
created and regulary updated at the Institute of Petroleum Chemistry SB RAS, and methods of statistical and spatial
data analysis based on geographic information systems. Digital maps of the location of Bazhenov oil fields

in the West Siberian oil and gas bearing province are presented. The average values of reservoir parameters
characterizing filtration-capacitative properties of Bazhenov oil deposits and correlation relationships between oil
saturation of rocks and reservoir parameters are determined. A sample of 2,833 oil samples from 127 fields was used
for analysis of Bazhenov oil reservoir conditions. A comparative analysis of reservoir parameters which have a direct
impact on the development mode and efficiency of the used technologies of Bazhenov oil extraction: permeability
and porosity of rocks, reservoir temperature and pressure was carried out. The results of the study can be used

in the development of new and improvement of existing methods and technologies for production and processing

of hard-to-recover oil of the Bazhenov formation.

Key words: hard-to-recover oil, oil fields, West Siberia, Bazhenov Formation,

porosity and permeability, oil conditions, oil saturation.

O BJIMSIHUM Npe/iesIbHBIX TPATHEHTOB JAaBJeHUs Ha NMpollecchbl HeTeBbITECHEHUS

A. M. Cpanos

HNucTuTyT npodnem HedTH u raza PAH

svalov@ipng.ru

IIpeocmasnen ananus HEKOMOPLIX ACNEKMO8 NPOOIEMbL GIUAHUS BAZKO-NIACTUYECKUX CBOUCME Heghmu U 8600bl

HA pacnpocmpanerue CKauka HACbIWeHHOCmU 8 NPOOYKMusHwlx niacmax. Ilokazano, 4ymo evicoKue 3Ha4eHus.
npeoenbHblX 2PA0UeHmMOo8 0a6IeHUs 8 HepmAHOU paze npuUeodam K YCKOPEHUI 0BUICEHUS (DPOHMA 0080OHEHUSL.

B cnyuae svicoxkux snavenuii smux epaouenmos 8 600e npoucxooum 3ameoieHue cCKopocmu pacnpoCcmpaneHis
@ponma 06600Henus. Ilonyuennvie pe3yibmamsl Mo2ym Oblmb UCNONL30BAHBL OISl AHANUZA NPOYECCOB BbIMECHEHUS
Hegmu U3 HUSKONPOHUYAEMBIX 3A2TUHUSUPOBAHHBIX KOLIEKMOPO8, 8 KOMOPbIX 643K0-NIACMUYecKlUe C8OlCmBa

@moudoe nposenaiomcs Hauboiee 3aMemHo.



KiroueBble ci10Ba: BI3KO-TUTACTHYECKHE CBONCTBA, IPEAENbHBIN TPaJUeHT NaBieHUs, GPOHT OOBOTHEHUSI.
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A. M. Svalov

Oil and Gas Research Institute RAS

On The Influence of Limiting Pressure Gradients on Oil Replacement Processes

An analysis of some aspects of the problem of the influence of the viscous-plastic properties of oil and water
on the propagation of a saturation jump in productive formations is presented. It is shown that high values

of the limiting pressure gradients in the oil phase lead to an acceleration of the movement of the water front.
In the case of high values of these gradients in water, the speed of propagation of the water front slows down.
The results obtained can be used to analyze the processes of oil displacement from low-permeability clayed
reservoirs, in which the viscous-plastic properties of fluids are most pronounced.

Key words: viscous-plastic properties, ultimate pressure gradient, water front.

PerpeccuoHHbIi aHAJIU3 BJAMSHUSA re010ro-Gpu3nyecKuX XapakTepucTUK 00beKTOB pa3padoTKu

HAa KO3(pPUUMEHT u3BJaedeHnss HeQpTu

P. 1. bynaros

000 «JIYKONJI-UHKuHupUHT»

burusteml141@gmail.com

B pabome npoananuzuposarnsl ochosHuvle eeonozo-gusuieckue xapaxmepucmuku 240 ob6vexmos pazpabomxu
Camapcroti oonacmu. [lannvie bvinu pasoenenst Ha 0ge bonvuiue epynnul. llepsas epynna cocmosna

U3 meppuceHnvIX KOLLeKmopos, a emopas — u3 kapoonamuvix. C HOMOWDBIO CIMAMUCTIUYECKUX MEMOO08
MHO2OMEPHO20 PecPecCUOHH020 aHANU3A 0TI KANHCOOU SPYNNbl GbIsI8IEHO KOIUYECTNEEHHOE GlUSHUE
2€071020-(PU3UYeCKUX napamempos Ha Kodg@uyuenm usgnevenus negpmu. Onpedenenvl 2e01020-Pusuyeckue
gaxmopwl, Komopuvle 0KazvleaOM HauborbULee GUsHIe HA KOdpduyuenm uzenevenus nepmu. [Ipogedena
asmomamu3ayus npoyecca noobopa 3asUCUMOcmu 0t Kaxcoozo gpakmopa. Ilposedeno cpagnenue noayueHHbIx
Gopmyn ¢ uzgecmHbIMU MOOEISIMU OISl PECUOHA UCCTEO0B8ANHUS.

KiroueBnle ciioBa: kodhuiiueHT n3BnedeHns HeQTH, KodpOUINEHT AeTepMHUHAIINHN, PETPECCHOHHBIIN aHaJIH3.

DOI: 10.32935/1815-2600-2024-152-3-35-38

R. I. Bulatov

LLC «LUKOIL-Engineering»

Regression Analysis of the Effects of Geological and Physical Characteristics

of Development Objects per Coefficient Oil Recovery

In this article, the main geological and physical characteristics of 240 development objects in the Samara region

are analyzed. The data were divided into two large groups. The first group consisted of terrigenous, and the second —
of carbonate reservoirs. Using statistical methods of multivariate regression analysis for each group, a quantitative
effect of geological and physical parameters on the oil recovery factor was revealed. The geological and physical

factors that have the greatest influence on the oil recovery factor are determined. Automation of the process



of selection of dependencies for each factor has been carried out. The obtained formulas are compared
with known models for the study region.

Key words: oil recovery factor, determination factor, regression analysis.

Oco0eHHOCTH TPUMEHEHHSI MHOTOCTAUIHOTO THIPABJIHYECKOr0 Pa3phiBa MJIACTAa B TOPU30HTAJIbHBIX
ckBaknHax [IpnodcKkoro MecTopokIeHUs

P. U. Crenanos

WuctutyT Hetn 1 raza CuOUpCKoro QerepaibHOr0 YHUBEPCUTETA

rusya.stepanov.2017@bk.ru

Jlobviua yeneso00po006 U3 MecmopoAcoeHull Haxo00aUuUXcsa Ha NO30Hel Cmaoul papabomru, s611emcs o4elsb
akmyanvHotl 3adayetl. OOHUM U3 maxux mecmopodicoenuii aensemcs Ilpuobckoe, pacnonodicernnoe 8 3anaono-
Cubupckoii Hegpmezazonocnoti nposunyuu. OHO Xapaxmepusyemcs HUSKONPOHUYAEMbIM KOJLIEKMOPOM U
MpPYOHOU3BNeKAeMbIMU 3anacamu. B koncmpyxkyuu 000b18ar0wux u HacHemamenbHblX CKBAXNCUH Yalje 8Ce20
npeobnadaiom 2opu30HmMaAIbHble CKEAJCUHbL. B pabome 6yoem ucnoivb3068an memoo MHO20CMAOULIHO20
2UOPABIUYECKO20 pa3pbleéa NIACMA KaK CHOCo0a UHMeEHCUPUKAYUU, 01 NOBbIULEHU NPOU3BOOUMETLHOCTNU CKBANCUH
u, Kax credcmeue, ygenuierus Hegpmeomoauu. Imo no3601um He moabKo NOGbLCUMb 0eOUumbl 000bI8AIOUUX
CKBAICUH, HO U 0OOCHO8AMb KpUmMepuu npu NpOeKmupo8anuls Memooo8 yeeiuieHuy He@hpmeomoadu u RiaHupo8aHuu
2€0/1020-MEXHUYECKUX MEPONPUAMULL 8 YCI0BUAX HUSKONPOHUYAEMO20 KOJLIeKMOopd.

KiaioueBble c10Ba: IcOUT, TUAPABINYSCKUN pa3phIB IJIACTa, HU3KOMPOHUIIAEMBINA KOJICKTOP,

METOJIBI YBENMYCHUS HEPTEOTAauH, TEPPUTEHHBINA KOJJIEKTOP, HHTEHCH(HUKAIIHS TPUTOKA.
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Features of the Use of Multi-Stage Hydraulic Fracturing in Horizontal Wells

of the Priobskoye Field

The extraction of hydrocarbons from fields at a late stage of development is a very pressing task today.

One of these fields is Priobskoye, located in the West Siberian oil and gas province. It is characterized by
low-permeability reservoirs and hard-to-recover reserves. During development, horizontal wells are most often used.
The work will use the method of multi-stage hydraulic fracturing as a method of intensifying production, to increase
well productivity and, as a result, to increase oil recovery. This will not only increase the flow rates of production
wells, but also justify the criteria for designing methods for increasing oil recovery and planning geological and
technical measures in conditions of a low-permeability terrigenous reservoir.

Key words: flow rate, hydraulic fracturing, low-permeability reservoir, EOR, terrigenous reservoir, inflow

stimulation.



Ilepexoa oT KOCOYro/ILHOM cUCTeMbI KOOpPAMHAT J — X qfuarpammsl Pam3nna npouecca cymkun

B IIPSIMOYTOJILHYI0 CHCTEMY KOOPAMHAT Jiljiepa

A. b. I'onoBarunkos, H. A. Ilpoxopenko, A. A. lllypak, H. A. MepeHtioB

Bonrorpaackuii rocyjapcTBeHHbIA TEXHUYECKUM YHUBEPCUTET

natasha292009@yandex.ru

IIpeonoowcena memoouka u paspaboman anreopumm paciema npoyecca CyWKU 6 mpaouyuoHHo

0J151 MACCOOOMEHHBIX NPOYECCO8 NPAMOY20JIbHOU cucmeme Koopournam. /s cyuwku 3mo pabodue u pagHogecHbvle
3a6UCUMOCIU GAANCHOCU MAMEPUANA OM 611A20CO0EPHCAHUS CYX020 6030YXa, YMO NO360€m ONpeoeiams
OnuHy bapabana mpaouyyuOHHbIM MEMOOOM.

KawueBble ciioBa: Beylka, OapabaHHas CyIIWIKa, HIealbHOE CMELICHNE, nuarpamma Pamsuna,

pabouasi U paBHOBECHAs JIMHUH, ABHXKYIIAsl CHJIA, ITOPUTM PacyeToB.

DOI: 10.32935/1815-2600-2024-152-3-47-50

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

Volgograd State Technical University

Transition from the Oblique Coordinate System of the J — x Ramzin Diagram

of the Drying Process to the Rectangular Coordinate System of Euler

A methodology is proposed and an algorithm for calculating the drying process in a rectangular coordinate system
traditional for mass transfer processes is developed. For drying, these are the working and equilibrium dependences
of the moisture content of the material on the moisture content of dry air, which makes it possible to determine

the length of the drum by the traditional method.

Key words: drying, drum dryer, perfect mixing, Ramzin diagram, working and equilibrium lines, driving force,

calculation algorithm.

dDuznyecKoe MOIeTUPOBAHUE PEKUMOB PadoThl TPYOONPOBO/IA MPH Pa3JIUYHON TeMIiepaType
nepeKavYnBaeMoii JKUIKOCTH

A. A. Urnatuk

YXTUHCKUI TOCYNAPCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

tolik.ignatik@yandex.ru

B pabome npeonoocen memoo guzuueckoeo mooeruposanusi mpyoonpoood ¢ Hazpesom mpaHcnopmupyemoul
Jrcuokocmu Ha nabopamoprom cmernode. Cmeno npedcmasisiem coootl mpybonposooOHyI0 CUCHEMY, COOePHCAULYIO
pesepsyap, Hacoc, dNeKmpuieckull nodocpesameb, KPauvl, usmepumenvHoe obopyoosarue. B kawecmese
nepexayusaemoll H#HUOKOCMU UCHONb308ANACh 8000Hehmanas smynbcus. C noMoubio IKCHePUMEHMANbHBIX
OAHHBIX BBINUCTATUCH HOMEPU 0ABNEeHUS U HANOPA 8 MPYOOnposooe, NONe3HAsL MOWHOCHb U KO3 duyuenm
NOAE3H020 OeliCMBUs HACOCA, 2UOPABIUYEeCKUL YKIOH, KO @uyueHm 2udpagiuyecko2o conpomueieHus,

a makice yucno Petinonvoca ons onpedenenus pexcuma meverus. /[ KOMU4eCmeeHHOU OYeHKU GIUAHUSL
MeMnepamypvl HCUOKOCMU HA NAPAMEMPbL NEPEKAUKY 6600UMCS BETULUHA «NPOYEHM USMEHEHUS», KOMOpAs.

nokaswvleaem, Ha CKOJNbKO NPpOYEeHmMoe6 6 CMOPOHY YBEIUUECHUA USIU YMERbULERUSA USMEHAEMCA mom Uil UHOU napamemp



nepexauku npu nosviuiaiowelica memnepamype sscuoxocmu. Ocywecmsiena nonsimka nepexooa om pe3yrvmamos,
NOMYUEHHBIX IKCNEPUMEHMANILHO HA CMEHOe, K HAMYPHOMY Hedhmenpogoody ¢ nomowvio uucia Petinonvoca.
KioueBble c10Ba: ruIpaBINuECKUi YKIIOH, Topsyas mepekayka, KodQQUIUEHT THAPABINIECKOTO

COIIPOTHUBJICHUS, J'Ia60paTOpHBII>i CTCH/, (1)I/I3I/I"I€CKOC MOZACIIUPOBAHUC, TUCIIO PeﬁHOJ’ILI{C&.
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A. A. Ignatik

Ukhta State Technical University

Physical Modeling of Pipeline Operation Modes at Different Temperatures of Pumped Liquid

Mathematical modeling of a pipeline with heating of the transported liquid is a complex task, therefore, a method

of physical modeling of such pipeline on a laboratory stand is proposed. The stand is a pipeline system containing a
tank, a pump, an electric heater, valves, measuring equipment. Oil-water emulsion was used as the pumped liquid.
When heating the pumped liquid, the parameters of the pipeline operation were measured: liquid temperature,
pressure, flow rate, pump power consumption. The experimentally obtained data were used to calculate the pressure
drops and head losses of the pipeline, the useful power and efficiency of the pump, the hydraulic gradient, Darcy
friction factor, as well as the Reynolds number to determine the flow regime. To quantify the influence of liquid
temperature on the pumping parameters, the «percentage of change» value is introduced, which shows how many
percent in the direction of increasing or decreasing one or another pumping parameter changes with increasing liquid
temperature. An attempt was made to make the transition from the results obtained experimentally at the stand

to a full-scale oil pipeline using the Reynolds number.

Key words: hydraulic gradient, «hot» oil pumping, Darcy friction factor, laboratory stand, physical modeling, Reynolds

number.

Ipexynpexnenne ocjioKHeHUH B pouecce OypeHUsi CKBaKHH METOJaMU MAIIIMHHOTO 00y4eHust

A. H. Omurpuesckuii?®, E. C. Jlmutpues?, H. A. Epémun®®, A. T'. C6oes!,

A. J1. Yepnukos®, U. K. Bacuuesa®, U. A. Epemuna®

'HULI KypuatoBckuit MHCTUTYT,

2PT'Y medru v raza (HUY) um. U. M. I'y6kuna,

SUuctutyT npo6iaem Hedtu u raza PAH

ermn@mail.ru

Onucanvl ucnov3yemvie MempuKkuy oyeHku mournocmu mooenetl. Coenarnuvl 8616006l 00 Ihhexmusrocmu
cyujecmeylouux mooenell 8 CpagHeHuU ¢ paspabomanHoll HelponHotl cemoio. Llens uccnedosanus — cozoanue
aneopumma agmoMamu3UpoOBaHHO20 OOHAPYHCEHUS ABAPUTIHBIX CUMYAYULL NO OAHHBIM CO CMAHYUIL 2e01020-
MEXHONIOSUUECKUX USMEPEHUTI OYPOBbIX YCMAHOBOK € NOMOWBIO MENMOO08 MAUWUHHO20 00yYeHus. B pamkax
NOCMABIEHHOU Yeau Dbl peairu308anbl Memoobl npedobpaboOmKU OAHHBIX CO30AHA MOOENb HelPOHHOU cemu
07151 onpeodenenus aaputiHblX CUmMyayuil, nposeoena OYeHKAa MOYHOCMU pa3padoOmManHHOl HelPOHHOU cemu

6 CPABHEHUU C CYuecm8yIouuMu Memooamu. Beioenenvl naubonee nokazamenbHvie NPUHAKU 0151 6bIOENEHUS
OCNOACHEHUT U a8apulinbix cocmoanuil. Ilonyuennvie pe3yibmanmul 3aK1A0bI8AIOM HAYYHO-MEMOO0N02ULECKYIO OCHOBY

onst COBEPULEHCMBOBAHUA a@I’VZOMamZ/BMpO@aHHOZZ cucmemal, ocywecmeﬂmowell npocHosuposarnue a@apudﬁblx



COCMOAHULL NPU CIMPOUMeNbCMEe CK8adCuH. B xo0e pabomul 6bLiu uzyueHvl 3a8UCUMOCIU NPUSHAKOS
AHATIUZUPYEMO20 HADOPA OAHHBIX OM B03HUKHOBEHUS ABAPULIHBIX COCOSHULL, N000Opansl Hauboiee nooxooauue
Memoobl npedodpabomKu OOILUUX OAHHBIX, OYEHEHbL YPOBHU MOYHOCHIU CYUECMBYIOUUX AN20PUMMO8 Os
onpeoeneHus OCIOACHEHUN U ABAPUUHBIX CUMYAYULL, CO30AHA MOOEb HeUPOHHOU cemu O GbIAGLEHUS OCIONCHEHUI,
nposedena oyeHka moyHOCmuU paspadbomanHoll HelpoHHOU cemu.

KuiroueBble ciioBa: CKBaXxHHa, OypeHne, CTPOUTENILCTBO, OCJIOKHEHHE, aBApUIHOE COCTOSHHE, OONbIINe
re0JaHHbIE, T€0JIOTr0-TEXHOJIOTNIECKHE U3MEPEHH s, HEHPOHHAs CEeTh, MAIIMHHOE 00YYEHHE, AITOPUTM.
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Preventing Complications during the Drilling Process Wells

Using Machine Learning Methods

The metrics used to assess the accuracy of models are described. Conclusions are drawn about the effectiveness
existing models in comparison with the developed neural network. The purpose of the research is to create algorithm
for automated detection of emergency situations based on data from geological stations technological measurements
of drilling rigs using machine learning methods. Within To achieve this goal, data preprocessing methods

were implemented and a neural network model was created to determine emergency situations, the accuracy

of the developed neural network was assessed in comparison with existing methods. The most indicative features for
highlighting are highlighted complications and emergency conditions. The results obtained lay the scientific and
methodological basis to improve the automated system that predicts emergency situations conditions during well
construction. In the course of the work, the dependences of the characteristics of the analyzed a set of data from

the occurrence of emergency conditions; the most suitable methods have been selected big data preprocessing;

the accuracy levels of existing algorithms for determining complications and emergencies; a neural network model
was created to identify complications; The accuracy of the developed neural network was assessed.

Key words: well, drilling, construction, complication, emergency condition, big geodata,

geological and technological measurements, neural network, machine learning, algorithm.
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