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Cnoco0bl cuHTe3a cyJbdoaaHa

A. M. Ma3srapos, A. ®. Bunsganos, M. A. OxpyxuoB, ®. A. KopoOkoB,

H. I'. baxuposa, U. K. Xpymesa, H. P. Arortoa, O. M. Kopretosa

AO «BHUNYC», . Kazann

vniius.4lab@mail.ru

B pabome npedcmasnen kpamxuii 0630p u36eCmMHbIX MEXHOIO2UL CUHMEZA OOHO20 U3 CAMBIX UUPOKO
UCHOIBL3YEMbIX 8 NPOMBIULEHHOCIU OP2AHUYEeCKUX pacmeopumenetl — cyavgonana. Onucansl yciogus npogedenus
npoyeccos NOIYy4eHus: Cyibponanad, npeocmasiieHbl MexHOI02UYeCKUe CXeMbl NPOYECCO8.

KuroueBsle ciioBa: cynbdoieH, cynb(oian, AMOKCHI CePbl, TUBUHIII, TETparuapoypas,

THO(aH, CHHTE3, KaTaJu3aTopbl TUAPUPOBAHUSL.

DOI: 10.32935/1815-2600-2024-155-6-3-11

AA. M. Mazgarov, A. F. Vil’danov, M. A. Okruzhnov, F. A. Korobkov, N. G. Bazhirova,

I. K. Khruscheva, N. R. Ayupova, O. M. Kornetova

Volga Research Institute of Hydrocarbon Feed, JS

Methods of Sulfolane Synthesis

A brief analytical review of known technologies for the synthesis of one of the most widely used organic solvents
in the industry — sulfolane — is presented. The conditions for carrying out the processes of sulfolane obtaining
are described, technological process diagrams are presented.

Key words: sulfolene, sulfolane, sulfur dioxide, divinyl, tetrahydrofuran, thiophane, synthesis, hydrogenation

catalysts.

Oco0eHHOCTH TPOTEKAHUS NMPOIIecca MUPOIU3a MPUPOTHOTO U MOMYTHOT0 HEPTIHOTO ra30B

O. M. JlapuHa, I'. A. Cprues

OObeAMHEHHBII HHCTUTYT BRICOKHX TeMrieparyp Poccuiickoli akajieMuu HayK

olga.m.larina@gmail.com

B pabome npeocmasnenvl pe3ynomamuol uccie008aHus Rpoyecca RUPOIU3A NPUPOOHO2O U NONYMHO20 HEPMAHO20
2a308 6 peakmope, umerouem nociedo8amenbHoO pacnoloXCeHHble C80000HbI 00beM U 00beM, 3aNONHEHHbIT
yenepooHou mampuyell (Opegechwiil y2os). [lpu yeeruuenuu 00au msaxicenvix yeneso0opo0os (NonymHulil HeqhmsHoll
2a3) npoyecc paznodceHus HAYUHAICA Npu MeHblell memMnepamype u e2o aKmusHoe NPomeKaHue cCMewanocsh

6 obnacms nycmozo obvema, 8 mo 8pems KaK npoyecc mepMuiecko20 pazioHceHus NPUpoOHO20 2a3ad UHMEHCUBHO
npomexai 8 cioe y2iepooHou mampuysl. IIpooykmamu nupoau3za yeiee000pOOHbIX 2a308 AGIANUCH NUPOY2IEPOO

U 8000po0Ocodepicauas cmecob 2azos. Ilpu ucnonvzosanuu 060ux U008 yene8o00poOHOU CMeCl 2A308

NPU PA3TUYHBIX PEHCUMAX Dbl NOJYHeH 0OUHAKOBLI NPUPOCH MACCHL Y2lepOOHOU MAMPUYbL 3d CHEM OCANCOCeHUs
Ha Hell nupoyenepodda. B ciyuae nupoausza nonymuozo Heqpmsanoz2o 2aza Oommeuaniocs boabuiee coo0epIcanue
68000p00A 8 CMECU 20308 HA BbIXO0E U3 PeaKmopd.

KiroueBble ¢10Ba: MPUPOJIHBINA ra3, MOMYTHBIA HEPTIHON ra3, HUPOJIU3, TUPOYTIIEPO, BOJAOPOI.

DOI: 10.32935/1815-2600-2024-155-6-12-18



O. M. Larina, G. A. Sychyov

Joint Institute for High Temperatures of the Russian Academy of Sciences

Features of Natural and Associated Petroleum Gases Pyrolysis Process

The results of a study of natural and associated petroleum gases pyrolysis process in a reactor with a consecutively
located free volume and a volume filled with a carbon matrix (charcoal) are presented. With an increase

in the proportion of heavy hydrocarbons (associated petroleum gas), the decomposition process began at a lower
temperature and its active flow shifted to the region of empty volume. While the process of thermal decomposition
of natural gas (the main component is methane) intensively proceeded in the carbon matrix layer. The products

of hydrocarbon gases pyrolysis were pyrocarbon and a hydrogen-containing gas mixture. When using both types
of hydrocarbon gas mixtures under different modes, the same increase in the mass of the carbon matrix was obtained
due to the deposition of pyrocarbon on it. In the case of pyrolysis of associated petroleum gas, a higher hydrogen
content was noted in the gas mixture at the outlet of the reactor.

Key words: natural gas, associated petroleum gas, pyrolysis, pyrocarbon, hydrogen.

HccnenoBanue BIMSTHUASI MHANBUAYAJIbHBIX YIJ1€BOI0POI0B

B COCTaBe JU3eJbHOr0 TOILINBA HA 3 eKTUBHOCTD J1eiiCTBHS 1eNPecCOPHBIX MPHUCATOK

U. A. bormanos?, A. A. AntemHos?, £. I1. Mopososal, M. B. Kuprunal-?

'HaumonansHeli uccnenoBarenbekuii TOMCKHI TOMMTEXHUYECKUH YHUBEPCHUTET,

2ToMCKHI1 TOCYIapCTBEHHBIN aPXUTEKTYPHO-CTPOUTENBHBIA YHUBEPCHTET

bogdanov_ilya@tpu.ru

B pabome uccnedosarno enusnue 006asneHus UHOUBUOYATbHBIX Y21e8000P0008 PA3IUYHLIX 2PYNN U CHPYKIYPbl

Ha 3hexmusHocmb Oeticmaus 0enpeccopHblx NPucadok. Mcciedosanue nposederno Ha npumepe MOoOeibHbIX
apomamuyeckux (moayos, mempanium) u H-napa@uuossix yeieso00po0os (Yeman, 2enmadekaH, eeHelUKo3aH, O0KO3aH)
6 paznuynol konyeumpayuu. [loxkasano, umo na 3¢pghexmusHocms delicmaus OenpeccopHvlX NPUCAdoK Hauboee
He2amusHoe GNUSHIUE OKA3bIBAC COOEPIHCAHUE 8 COCTNABE OUIETbHO20 MONAUBA HAUDOTIee NOAPHBIX APOMAMULECKUX
Y211e6000p0008 U ecKux H-napaguros. [Ipedrosiceno éosneuenue Heboavuiux konyenmpayuii (1-3% 06.)

MSAANCENBIX H-NAPAPUHOBLIX Yelie6000P0008 (2eHEUK03aH, O0K03aH) O/ YEeaudeHUs 3 pekmusHocmu

Oeticmaust 0enpeccopHoll NPUCAOKU.

Kio4ueBbie c/10Ba: TU3EIbHOE TOIUTUBO, JICTIPECCOPHBIC TIPUCAIKH, COCTAB TU3EILHOTO TOILTUBA, Tapa@HOBBIE
YTIIEBOJIOPO/IbI, APOMATHIECKHUE YTIICBOIOPO/IbI, HU3KOTEMIIEPATyPHBIC CBOWCTBA.

DOI: 10.32935/1815-2600-2024-155-6-19-24

I. A. Bogdanov!, A. A. Altynov?, Ya. P. Morozoval, M. V. Kirgina'-2

!National Research Tomsk Polytechnic University,

2Tomsk State University of Architecture and Building

Study of the Individual Hydrocarbons Effect in the Composition of Diesel Fuel

on the Effectiveness of Depressant Additives

In this work, the effect of adding individual hydrocarbons of various groups and structures on the effectiveness

of depressant additives was studied. The study was carried out on the example of model aromatic (toluene, tetralin)



and n-paraffin hydrocarbons (cetane, heptadecane, heneicosane, docosane) in various concentrations. It was shown
that the most negative effect on the effectiveness of depressant additives is the content of the most polar aromatic
hydrocarbons and light n-paraffins in the composition of diesel fuel. It is proposed to involve small concentrations
(1-3% vol.) of heavy n-paraffin hydrocarbons (heneicosane, docosane) to increase the effectiveness

of the depressant additive.

Key words: diesel fuel, depressant additive, diesel fuel composition, paraffin hydrocarbons,

aromatic hydrocarbons, low-temperature properties.

HNurnéuropsl kucioTHoii koppo3uu ctaan CT3 Ha 0CHOBe MPOAYKTOB KOH/IEHCAIINH
2-annna-4-n3orexkcuiipeHosia ¢ CHAMMETPHYHBIMU THOPOMATIKAHAMH

M. P. baiipamos, I'. M. Mextuesa, C. . Axynmy, M. A. JlxaBanos, M. A. Araesa, I'. M. 'acanoBa

BaxuHCKMIT rOcy1apCTBeHHBIN yHIUBEpCUTET, A3zepOaiikan

mehdiyeva_gm@mail.ru

B cmamve npedcmasnensvl pe3ynbmamsi uccie008anuli NO CUHMe3y HOBbIX QYHKYUOHATbHOZAMEUJEHHBIX
aAPOMAMU4ecKux coeOUHeHull, COOepIHCAWUX 8 CIMPYKMYpax 4emeepmudHblil amom azoma, anuon Br, aniunsuyio
epynny u opyaue (ppazmenmsl U U3y4eHUr Ux 3auUmMHblX UHUOUMOPHBIX CEOUCME SPABUMEMPUYECKUM MEMOOOM.
Omu coedunenus (c gpixooamu 80-85%) Ovinu nomyuenst Kondencayueu 2-arnuipenona ¢ CUMMEeMmpUUHbIMU
oubpomanxanamu (Cs, Cs) 6 npucymemeuu npomomopa u cnupmosozo pacmeopa KOH ¢ nocnedyowumu peakyusamu
CUHME3UPOBAHHBIX DPOMCOOEPAHCAUUX IPUPOSE C AMUHAMUY (OUISMULAMUHOM, NUPUOUHOM) U OPOMOBOOOPOOOM.
Pesynomamul nposedentvix ucciedosanuti CUHMe3UPOBAHHBIX COCOUHEHU NPU PA3TUYHBIX MEMNEPAMypax

U KOHYeHmpayusax (noKa3anu, Ymo 6 3a8UcUMOCmu Om ux CMpYKmypbol U YCIA06Ull UCNbIMAHUL CIeneHb 3auumbl
cmanu Cm3 om Koppo3suu npu maxcumanvrou konyenmpayuu 0,05 /1 cocmasnsiem ¢ cpeonem 91-98%

(npu 25°C); 70-85% (npu 40°C) u 60-72% (npu 60°C). Bvickazamnvl cooOpaicenuss OmHOCUMENbHO
XeMOCOpOYUOHHO20 OIOKUPOBOUHO20 MEXAHUZMA UX OelCMBUS HA NOBEPXHOCHb CIATU C 00PA306aHUEM

Ha Hetl 00CMAMOYHO NPOUHBIX 3AUWUMHBIX CLOEB.

KuiroueBble ciioBa: aumiipeHo, amKmIeHoI, aMMOHUHHBIE COJIH, HHTHONTOPHI KOPPO3HH.

DOI: 10.32935/1815-2600-2024-155-6-25-28

M.R. Bayramov, G.M. Mehdiyeva, S.I. Akhundlu, M.A. Javadov, M.A. Agayeva, G.M. Gasanova

Baku State University, Azerbaijan

Acid Corrosion Inhibitors of Steel St3 Based on Condensation Products

of 2-Allyl-4-isohexylphenol with Symmetrical Dibromoalkanes

The article presents the results of research on the synthesis of new functionally substituted aromatic compounds and
the study of their protective inhibitory properties by the gravimetric method. These compounds (with yields of
80-85%) were obtained by condensation of 2-allylphenol with symmetrical dibromo (Cs,Cs) alkanes in the presence of
promoter and an alcohol solution of KOH, followed by reactions of the synthesized bromine-containing ethers with
amines (diethylamine, pyridine) and hydrogen bromide. The results of anti-corrosion studies of synthesized
compounds at various temperatures and concentrations showed that, depending on their structure and test conditions,

the degree of protection of steel St3 against corrosion at a maximum concentration of 0.05 g/L is on average 91-98%



(at 25°C); 70-85% (at 40°C) and 60-72% (at 60°C). Considerations have been expressed regarding the chemisorption
blocking mechanism of their action on the steel surface with the formation of sufficiently strong protective layers on it.

Key words: allylphenol, alkylphenol, ammonium salts, corrosion inhibitors.

IIpMeHeHHME CKMKEHHBIX YIJIEBOJAOPOAHBIX I'a30B

B CHCTEMAX YHeproodecnevyeHusi ABTOHOMHBIX 00bEKTOB

T. H. Benornasosal, T. H. Pomanosa®, A. M. Benorna3zos?

lHepMCKI/Iﬁ HaLlMOHAJIBHBIA HCCIIEI0BATEIBCKUN MMOJTUTEXHUYECKUIN YHUBEPCUTET,

2MenepanbHoe KaseHHOE TpeanpusTue «IlepMcKuii MOPOXOBOH 3aBOI»

botinkin@yandex.ru

Hccredosanust nposedenul ¢ yenvio nosblutenus d@p@exmusHocmu u 6e30NaACHOCmU NPOYECcCd 20PEHUsL 8 CUCEMAX
UCNOIb30BAHUSL CHCUIICEHHBIX V21eB8000POOHBIX 2a306. Memoouka sKcnepumenma 3aKao4aemcs 8 AHAIUMUYeCKoM
UCCe008anHUU MAMEMAMUYECKOU MOOeIU 3AKOHOMEPHOCHU NPOYeCccos 01 NPONana u Oymana, NpoOmeKarouwux
npu Xparnenuu, pacnpeoeieHuls U UCHOIb308AHUU CHCUINICEHHBIX 24308 KaK 08yXghasnol cucmemvl. Pezynomamuot
0EeMOHCMPUPYIOM npedeibHble 3HAYEHUS. UBSMEHEHUS CBOUCME CMeCU NPONAHA U OYMAana npu ecmecmeeHHoM
npoyecce napoobpaszosanusi. lIpakmuueckoe 3navenue 3aKa0uaemcs 8 000CHOBAHUU YCI08ULL CMAOUILHO2O
npoyecca 20penus 8 2a30UCnob3yIouem 000pYOOSAHUU C YHEmOM COBPEMEHHbIX HOPM.

KioueBble ci1oBa: nporas, OyTaH, mapopas (aza, COKHKSHHBIN YTIIEBOIOPO/IHBIN a3,

SHEPTEeTHICCKUC PECYPCHI, Ta30CHA0XKEHUE.

DOI: 10.32935/1815-2600-2024-155-6-29-33

T. N. Beloglazova?, T. N. Romanoval, A. M. Beloglazov?

Perm National Research Polytechnic University,

2Federal State Enterprise «Perm Powder Plant»

Application of Liquefied Hydrocarbon Gases in Energy Supply Systems

for Autonomous Facilities

The research was carried out in order to increase the efficiency and safety of the combustion process in systems using
liquefied hydrocarbon gases. The experimental technique consists in the analytical study of a mathematical model of
the regularity of the processes for propane and butane occurring during storage, distribution and use

of liquefied gases as a two-phase system. The results demonstrate the limiting values of changes in the properties

of a mixture of propane and butane during the natural vaporization process. The practical significance lies

in the justification of the conditions for a stable combustion process in gas-using equipment, taking

into account modern standards.

Key words: propane, butane, vapor phase, liquefied hydrocarbon gases, energetic resources, gas supply.



OuncTKa CTOYHBIX BOJ TEKCTHJIHHOW MPOMBINLIEHHOCTH AKTHBHPOBAHHBIM YIJIeM H3 PHCOBOM HIETYXH

B couyeTanuu ¢ omonpenaparom EcoCleanTM 200-T

Hro Kyu Kyen?, lTao Txu Txy JIunp?

Texnonornueckuii ynusepcuter umenu JI> Kyu Jlona, BeetHam,

?BpeTHaMCKMIl HALIMOHAJIBHBIH CENbCKOX03ACTBEHHBIM YHUBEPCHTET

guyenkazan@gmail.com

B pabome cmounvie 600b1 mekcmuabHOU NPOMBIUAECHHOCTIU NEPed DUONOSUYECKOU OYUCMKOU NPEO8aAPUMETbHO
00pabamul8anucy AKMUBUPOBAHHBIM YeileM. AKMUBUPOBAHMBII Y201b ObLL U320MOGAEH U3 PUCOBOU UUENYXU.
buonpenapam EcoCleanTM 200-T u npedcmasnsem codoti KOMOUHAYUIO MUKPOOHBIX WMAMMOB, MUKDOIJIEMEHMO8
U azenmog nogepxHocmuoco namsncenus. Covemanue akmusupogantozo yeisa u ouonpenapama EcoCleanTM 200-T
10360110 docmuyb Ippexmusnocmu ouucmru 88% uepes 7 ouetl, XIIK cuuscaemes 0o 140 me/n. dmo 3nauenue
XIIK coomeemcmeyem kpumepuam HayuonanbHo2o mexnuieckozo peaiamenma Bvemnama no cmoynsim 600am
MEeKCMUNbHOU U KPACUTLHOL NPOMbIULTIEHHOCHU.

KioueBble c10Ba: CTOYHBIC BOABI, TEKCTUIBHAS IPOMBIIIICHHOCTh, aKTUBUPOBAHHBIN YT OJIb,

pHcoBas menyxa, Ouornpernapar.

DOI: 10.32935/1815-2600-2024-155-6-34-36

Ngo Quy Quyen?, Dao Thi Thuy Linh?

!Le Quy Don Technical University, Vietnam,

2\/ietnam National University of Agriculture

Treatment of Textile Industry Wastewater Using Activated Carbon from Rice Husks

in Combination with EcoCleanTM 200-T Biological Product

In this study, textile wastewater was pretreated with activated carbon before biological treatment. The activated
carbon was made from rice husks, a type of agricultural waste of which Vietnam has huge reserves. EcoCleanTM
200-T has a high microbial densit, which is a combination of microbial strains, micronutrients and agents of surface
tension. The combination of activated carbon and EcoCleanTM 200-T biological product gives a cleaning efficiency
of 88% after 7 days, COD is reduced to 140 mg/l. This COD value meets the criteria of Vietnam National Technical
Regulations for Textile and Dyeing Industry Wastewater.

Key words: wastewater, textile industry, activated carbon, rice husks, biological product.

IMoaxoa k pacuyeTy MHOTONOTOYHOT0 CIUPAJILHOBUTOIO TENJI000MEHHOTO ANNAPATA B TEPMOTHHAMUYECKHUX
MOJIeISIX YCTAHOBOK C3KUKEHUSI

T. D. Pazsnos?, JI. H. Xensesckuiil, P. JI. Bapamkun®, M. C. Cepounenko?, E. b. ®enoposal

PT'Y nedtn m raza (HUY) umenn U. M. I'yOkuna,

2000 «I"asnpom CIIT Ioprosas», r. CarkT-IleTepOypr

razyapov.t@gubkin.ru

B pabome npeonosicen no0xo0 k MOOeIUPoOBAHUI0 MEXHOIOUYECKUX NPOYECCO8, NPOMEKAIOWUX 8 MHO2ONOMOYHOM
CRUPATILHOBUMOM MENJI00OMEHHOM annapame 6 MmepMoOUHAMUUECKUX YCAOBUSIX YCIMAHOBOK CHCUNCEHUSI NPUPOOHO20
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€ OelicmayIoWuUM CRUPATLHOBUMbBIM TNENI000MEHHBIM ANNApamoM, pe3yabmamsl KOMopou 0eMOHCPUPYIOm
npuemaemoe 0jisk MepMOOUHAMULECKUX PACUETN08 CpeOHee OMKIOHEHUE OM PEANbHbIX PENCUMHBIX NAPAMEMPOS.
KioueBble ci10Ba: CIMpalbHOBUTON TEMIIO00OMEHHBIN anmapaT, MHOTOIOTOYHBIH TEMJI000MEHHBIN anmapar,
TEPMOJIMHAMUYECKAs! MO/IE] b, MOAEIMPOBAaHUE TEIJIOBOTO MIpOLIecca.
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Multistream Coilwound Heat Exchanger Simulation Approach

for Liquefaction Units Thermodynamic Model

The paper proposes the approach for modelling processes in multistream coilwound heat exchangers

under thermodynamic conditions of natural gas liquefaction units based on a grid of typical heat exchange process
between two flows. The model was verified with an operating coilwound heat exchanger, the results demonstrate
acceptable deviation from real operating parameters.

Key words: coilwound heat exchanger, multistream heat exchanger, thermodynamic model, thermal processes

modelling.

AHAJIU3 TEXHOJOTH4eCKHX MePONPUATHI 10 NOAJEePKAHUIO (POHIA CKBAKUH

razoHeQTsAHbIX MecTOpOxkAeHui KpacHogapckoro kpasi B TeXHHYECKHU

1 IKOJIOTHYECKH 0€30MaCHOM COCTOSIHUM

U. A. TITaxnsau, M. B. OmenbsaHok, A. M. XavatypsiH

Ky0anckwii rocy1apcTBeHHBIH TEXHOJIIOTHYECKHIH YHUBEpCUTET, T. KpacHomap

pachlyan@mail.ru

C yenvio uzyueHus yCciosul SKCHIYAmayull U peMOHmMa GoHOa CKEAICUH 8bINOTHEHA KOMNIEKCHASL 2€01020-
MEeXHUYecKas OYeHKd YCA08Ul IKCHIYAMayuu U no00epHCAHUsL 8 De30NACHOM COCMOAHUU CKBANCUH MECMOPOICOEHUL
Kpacnooapckozo kpas, nposedena axmyanuzayus uH@opmayuy no peecmpy CK8AdCUH, 8 Mom Yucie
0e30eticmeyIuUx — 3aKOHCEPSUPOBAHHBIX U TUKSUOUPOBaHHbIX. ChOpMYIUPOBAHbI RPEONONCEHUS

10 UCHONB30BAHUIO CINPYIHOL MEXHUKYU 0151 RPUSOMOBIEeHUsL pAOOUUX JHCUOKOCHEN U NPOBeOeHUsT onepayull
NPOMBIBKU U OUUCIKU CKBANCUH NPU KANUMATIbHOM PEMOHMe: COBEPULEHCMBOBANUE CUCEM NPEO8APUMENTbHO20
3aMBOpeHUsT MEXHOI02UYECKUX HCUOKOCMEU 8 CIPYUHBIX 2UOPOIHCEKMOPHBIX CMeCUmenix; paspabomKa u eneopeHue
MOOUTbHBIX OIOKO8 NPULOMOGIEHUS U 0OPADOMKU MAMIOHANCHBIX PACMEOPO8, pA3PAdOMKA U NPUMEHEHUe
KasumayuoHHo-2uOpOOUHAMUYECKUX cucmem 00pabomiu HCUOKUx cmeceii 00 mpedyemvix KOHOUYULL
HENnoCpeOCmeeHHO Ha CKBAXNCUHEe, pa3pabomKa u HeOpeHUe NOSPYIHCHBIX CKBANCUHHBIX KOMNOHOBOK 0Jisi 00pabomxu
npU3AOOUHOU 30HbL CKBANCUH C UCHONL308AHUEM COBMEWEHUS 2UOPOOUHAMUYECKO20 U KABUMAYUOHHO20 8030€UCMEUs
C Yenblo OYUCMKU UHMEPBAI08 nephopmayuu u UHmeHcugurkayuu debuma.

KioueBble ci1oBa: SKoJoruueckas 0e30MacHOCTb, TUKBUAALNS CKBaXKHH,

(oHI Henp, IEMEHTHBII KaMeHb, IPU3a00ifHast 30Ha CKBaKUH.
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I. A. Pakhlyan, M. V. Omelianyuk, A. M. Khachaturian

Kuban State Technological University

Analysis of Technological Measures to Maintain the Well Stock of Gas and Oil Fields

of the Krasnodar Territory in a Technically and Environmentally Safe Condition

IIn order to study the operating conditions and repair of the well stock, a comprehensive geological and technical
assessment of the operating conditions and maintenance of safe wells of gas and oil fields in the Krasnodar Territory
was carried out, information on the register of wells in the Krasnodar Territory was updated, including inactive ones -
mothballed and liquidated. Proposals were formulated for the use of jet technology for the preparation of working
fluids and for conducting well flushing and cleaning operations during major repairs: improvement of systems for
pre-sealing process fluids in jet hydrojector mixers; development and implementation of mobile units for the
preparation and processing of grouting solutions; development and application of cavitation-hydrodynamic systems
for processing liquid mixtures to the required conditions directly at the well; development and implementation of
submersible borehole arrangements for processing the bottomhole zone of wells using a combination of hydrodynamic
and cavitation effects, in order to clean the intervals of performance and intensification of flow rate.

Key words: environmental safety, well liquidation, subsoil fund, cement stone, inactivity, flow rate, bottom-hole zone

of wells.

I[IpocTpaHCTBeHHO-OPUEHTHPOBAHHOE OyPeHNE B CJI0KHBIX F€0JIOTHYeCKUX YCIOBHAX COPTHIMCKOI CBUTHI
K. I1. Maxkapos?, P. A. SIpymimna®

"MucturyT Hedr n raza um. M. C. I'yuepuesa Y AMypTCKOIo rocy1apcTBEHHOTO YHUBEPCUTETA, T. MkeBCK,

2000 <<HYKOIZH—3anaﬂHaH Cubupsby, r. Canexapn

makarovkonstantinpetrovich@mail.ru

OO0HUM U3 2IABHBIX MOMEHMO8 8 NOGLIUUEHUU IDPEKMUBHOCIIU NPUMEHEHUS CKEAINCUH C 20PUZOHMATLHBIM
OKOHYAHUEM ABIAEMCS PACNONIONCEHUE UX CINBOJI08 OMHOCUMENbHO 8eKMOPA OOMUHUPYIOUE20 HaNpaeieHUs
MPeuUHO8AMOCMuU, KOMOPblU 6l1Usem He MOIbKO HA 0eOUM CKEANCUH, HO U HA OUHAMUK)Y 0OBOOHEeHUs U

K0 Puyuenm nepmeusenevenus. B oannou pabome na ocnose npumenseMo20 Memood 6biA61eHUs. 301 C 8bICOKOU
PUILMpaAyUOHHOU XapaKxmepucmuko Oblid OKOHMYPeH Y4acmoxK, 20e ObLIU U3y4eHbl Hanpasienus pacnpoCmpaHerus
ecmecmeeHHOU MpewuHO8amocmuy KOJIIeKMopo8 meppueeHHo20 muna, a makice npediodceHo mexHuieckoe
peuienue, HaNPaesienHoe Ha P oexmusroe uzeiewerue yeae000poOHO20 CblPpbsl U3 Heop.

KiroueBble cioBa: TOMHHUPYIOIAs TPEIIMHOBATOCTh, aHM30TPOITHS TIPOHHUIIAEMOCTH,

TEPPUTCHHBIC MTOPOJIbI, TPOCTPAHCTBEHHAS OPUEHTAIINS, IIPOCTPAHCTBEHHO-OPUEHTHPOBAHHOE OypEHHE.
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Spatial-Oriented Drilling in Complex Geological Conditions of the Sortyma Formation



One of the main points in improving the efficiency of horizontal wells is the location of their wellbores relative to the
vector of the dominant fracture direction, which affects not only the well flow rate, but also the dynamics of water cut
and the oil recovery factor. As part of this work, based on the applied method for identifying zones with a high
filtration characteristic, an area was contoured, where the directions of distribution of natural fracturing of
terrigenous reservoirs were studied, and a technical solution was proposed aimed at the effective extraction of
hydrocarbons from the bowels of the earth.

Key words: dominant fracturing, apermeability anisotropy, terrigenous rocks, spatial orientation, spatially oriented

drilling.

HccnenoBanue BIMSTHUS CHIIBI BA3KOTO TPEHHsI HA PE:KUM PadoThl MArUCTPAIBLHOI0 HepTenpoBoaa

MpU paclIMPeHny HOPMATHBHBIX NMPeEIeJIOB CKOPOCTH MEepPeKAYKU

U. M. Banuyros!, P. A. Illecrakos®

PT'Y uedru u raza (HUY) umenu U. M. I'y6kuna,

2KaMHUHIPAJICKKi TOCY 1apCTBEHHBIN TEXHUYECKUH YHUBEPCHTET

roman.shestakov@Kklgtu.ru

B pabome ucciedosaro enusHue cun 643K020 Mperus Ha Pelcum pabomvl MasucCmpaibHO20 Hehmenpogooa

npu pacuupenuy HoOpMamugHblx npedenos CKopocmu nepekauxu. s amozo Ovlia ucnoIb308amHa
YCOBEPUIEHCNBOBAHNAS MAMEMAMUYECKASL MOOEb U NPOSPAMMHYIIL KOMIIIEKC 0I5l MOOETUPOBAHUS NPOYECCOB.
Pesynsmamul uccnedosanusi mozym 6ubims UCnON6308aHbl 01 YMOYHEHUS CYUECMEYIOWUX MAMEMAMUYECKUX
Mooenell, KOHYenyuil, nPoepamMmHo20 obecnedeHus u yuema npu 0OHAPYICeHUY YmeueK U HeCaHKYUOHUPOBAHHBIX
8pe30K, a makice 0Jia NPOSHO3UPOBAHUS pabOmMbl MpPyOONPOE0006 U PACULUPEHUS MEXHON02ULECKUX Kapm, AKMUEHO
UCNOIb3YeMbIX NPU MPAHCNOPMUPOBKe Heghmenpooykmos no mpybonpogoodam. Hcciedosanue no3eonsem
€030amv MamemMamuiecKkyio MoOeb, UMeUYI0 03MOICHOCIb 2eHEPUPOBAMb YEHHYIO UHPOPMAYUIO

npU pacuuperuu npeoeiog CKopoCmu Nepekaikil HCUOKUX Y21e6000p0008, UCHONb3YEeMbIX NPU NPOEKMUPOSAHUL,
CmMpoumenbCmee U SKCNIyamayuy 3mux 00beKmoa.

KioueBble ciioBa: HehTENPOIYKThl, HEQTEIPOLYKTONPOBO, CUIIbI BA3KOI'O TPEHHH,

PEKUMHBIC TAPaMETPhI, MOTCPU AABJIICHUS.
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Study of Influence of Viscous Friction Forces on the Operation Mode of the Main Qil Pipeline

When Expanding the Regulatory Limits of the Pumping Speed

The article deals with study of the influence of viscous friction forces on the operation mode of the main oil pipeline
when expanding the regulatory limits of the pumping speed. For this purpose, mathematical model improved by the
authors and software package for modeling processes were used. The results of the study can be used to refine
existing mathematical models, concepts, software and accounting for the detection of leaks and unauthorized tie-ins,

as well as to predict the operation of pipelines and expand technological maps actively used in the transportation of



petroleum products through pipelines. This study makes it possible to create a mathematical model that allows
generating valuable information when expanding the limits of the pumping rate of liquid hydrocarbons used
in the design, construction and operation of these facilities.

Key words: oil product, oil product pipeline, viscous friction forces, mode parameters, pressure loss.

AHaJIN3 IKCHOPTA POCCHIICKOTO YIS

P. C. I'y6anos, Y. H. PrikoBa

Hayuno-nccnenoBarenbckuil puHAHCOBBIH HHCTUTYT MuHHCTEpcTBa puHaHcoB Poccuiickoii denepanmn
gubanof@mail.ru

B cmamve paccmampusaiomes axmyanvhvie npodaemvl 000b14l U NPOU3EOOCEA Y25 8 POCCUUCKUX YCTOBUSX.
Oyenka cmamucmuky HAMypaibHuIX 06bemo6 sxcnopma yensa uz Poccuu ceudemenvcmeyem o pocme cnpoca

HA MeNCOYHAPOOHBIX IHEP2eMUUECKUX PoIHKaX. M3yueHbl 9KOHOMUYECKUe U MmexHoI0cu1ecKue pakxmopul,
oKazvleaiouue npsamMoe U KOC8eHHoe 6030elicmeue Ha 00beMbl IKCNOPMA Vs @ POCCUUCKUX KOMNAHUSAX, BKII0UAS.
OYEHKY COCMOSIHUSL YeAexumMul. 3apydedcHvle PuiHKU 9KCHOPMA POCCULCKO20 Vel UCCAe008anbl ¢ NO3uyuu Hauboee
ONMUMATLHBIX 000POMO8 POCCUTICKO20 dHEP20Ccbipbs. [Ipedcmasnena oudgepenyuposannas oyenka OUHAMUKY
pocma MowHOCmell YeoabHOU 2eHepayuu 8 Muposom macwimabe 3a 2022 2. Hccredyromes npudunvl u yciosus,

a maxaice 603MOACHOCMU npedcmasienus unmepecos Poccuiickoti @edepayuu na pvinke 6000pOOHOU SHEP2EMUKU.
Onpedensemcs Mecmo poCcCuticKux y2neo000vui8aiouux KOMNAaHul 8 CMpyKmype Mupoguix 1uoepos & cgepe
npou3Bo0Ccmaa u dKcnopma npooykyuu 6 nepcnexmuse 0o 2030 2. B npoyecce ucciedosanus ycmanoseneto,

4mo y2oibHble npeonpusamus Poccuu pacuuupsiom 301sl IKcnopma yens 8 cmpansi Asuamcko-Tuxookeanckozo
Ppe2uona 68Udy CywecmeeHno20 pocma Kaiecmsea npou3eooUMol npoOyKyuu 0OmeyecimeeHHo20 20PHONPOMbIUIEHHO2O0
komnaexkca. Pacuemul, coenannvie 6 pamkax no02omosKku cmamoi, no3601UlU paspabomams npoeHo3 odvema
axcnopma yaas uz Poccuu na 3apybesichvie pviku 8 nepuoo 0o 2030 e.

KuaroueBsble ci1oBa: yromib, 3KCIOPT, YHEPTETHKA, SJHEPTETUIECKHE CUCTEMBI, yTIIe100bIBaIOIIe KOMIIaHHH.
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Analysis of Russian Coal Exports

The article discusses the current problems of coal mining and production in Russian conditions. An assessment

of the statistics of natural volumes of coal exports from Russia indicates an increase in demand on international
energy markets. The author has studied the economic and technological factors that have a direct and indirect impact
on the volume of coal exports in Russian companies, including the assessment of the state of coal chemistry.

The foreign export markets of Russian coal are studied from the position of the most optimal turnover of Russian
energy resources. A differentiated assessment of the dynamics of coal generation capacity growth on a global scale
for 2022 is presented. The article examines the causes and conditions, as well as the possibilities of representing

the interests of the Russian Federation in the hydrogen energy market. The place of Russian coal mining companies in
the structure of world leaders in the field of production and export of products in the future until 2030 is determined.

Key words: coal, export, Russia, production, energy, energy systems, coal mining companies.
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