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K Bonpocy nmnopro3aMenieHusi B reOMeXaHUIe€CKOM MOJAeJTHPOBAHUHT

B. A. IlaBnog, /1. A. Ilonskos, M. J[. Cy60oTuH,

P. ®. Memuxos, H. A. Ilonsakos, T. A. ITocemoBa

000 «TromeHCKUIT HeDTAHOW HAYUHBINA IIEHTPY

vapavlov@bk.ru

B cmamve npeocmasnen 0030p gvinonnennvix 3a nocieduee decamunemue pabom no 2eoMexaHudecKomy
Modenuposanuto 6 Poccuu, pesynomamul Komopozo no3gosiom 8uloenums psio mpeHoos Ha OAHHOM PbIHKE YCIye.
Pabomuwl ycnosno pasdenensvt no macuimabrocmu npogeodenHo20 MOOeIUpO8AnUsl — OM Pacyemos 0Jis1 OMOelbHbIX
CK8ANCUH 00 NOJHOMACUMAOHBIX MOoOeell, BHeOPEeHHbIX 8 NPou3800cmaenHblll yuki. OOo3HaueHbl NPOeKmbl,
8bINOJIHEHHbLE OMEYECMBEHHbIMU CEPEUCHBIMU KOMNAHUAMUY UTU NOOPA30eNeHUAMYU Hepme2a30000b18at0Uux
00uUecms, NPOCIeAHCUBACTNCA HEYKIOHHBIIL POCT UX 001U 8 0buem obveme pabom. Paccmompenvl 0cHOGHbIe
PpoccuticKue NOCMAasWUKY Ha PbIHKe YCIye N0 2e0MeXAHUYECKOMY MOOETUPOBAHUIO U NPOSPAMMHOMY 0Oecneyenuio,
omeuecmeeHHoMy 000pYO08aAHUIO 01 UCCIe008AHULL YNPY2O-NPOUHOCIHBIX CBOLICE KePHA

(nabopamoproe mecmuposanue) u C8OUCHE MACCUBA 2OPHBLX NOPOO.

KiroueBble cj10Ba: reOMEXaHHYECKOE MOJISITMPOBAHNE, THAPABINYECKUHN pa3phIB I1J1acTa,

YCTOWYHMBOCTH CTBOJIA, 00BbEM pbIHKA, 1D 1 3D-mMoxenupoBanme.

DOI: 10.32935/1815-2600-2019-121-2-3-9

V. A. Pavlov, D. A. Polyakov, M. D. Subbotin, R. F. Melikov, N. A. Pavlyukov, T. A. Pospelova

LLC «Tyumen Petroleum Research Center»

On the Issue of Import Substitution in Geomechanical Modelling

The paper provides an overview of the work performed over the past decade on geomechanical modelling in Russia,
the results of which allow us to identify a number of trends in this market. The works are conventionally divided

by the scale of the simulation performed — from calculations for individual wells to full-scale models implemented
in the production cycle. The projects executed by domestic service companies or by divisions of leading oil and gas
operator companies are considered — the steady growth of their share in the total amount of works can be traced.
The main Russian suppliers in the market for geomechanical modelling and software, domestic equipment

for mechanical core testing and well logging tools for conducting specialized geophysical measurements

of wells are considered.

Key words: geomechanical modeling, software, well-logging tool, core testing.

TepMokaTaauTHUeCKH C10CO0 NOATOTOBKH BbICOKOBSI3KOH He(pTH K TPYOOIIPOBOAHOMY TPAHCIIOPTY.
2. Tepmuueckas gecTpykums napaguucoaep:xamux ppakuuii HepTu ¢ peuupKyJassumen

B Ipolecce TepMoIn3a

®. P. Ucmarunos?, A. B. Kypoukun?

1 AcTpaxaHCKmii TOCYIapCTBEHHBIM TEXHUYECKHH YHUBEPCHUTET,

2AUT HI' «AHTerprpoBaHHbIE TEXHOIOT M)

frismagilov@bk.ru



TpaouyuonHvle Memoodsvl nepekauxky NApapYUHUCTBIX U MANCENbIX Hehmell nymem CMeuleHus ux

C Y21e8000POOHbIMU PACMEOPUMETAMU, HANPUMED, C MAL0BA3KOU He@mbio UL HehMenpoOyKmamu, umerom

A0 oepanuyenuti. OOHUM U3 3GexmusHbIX cnocob08 YMeHbUICHUS 8A3KOCTU U MEeMNepamypbl 3aCMbleaHUs Hedhmu
A61Aemcsi mepmuiecKkas 0eCmpyKyus meepovix napagunos, cooepoicawuxcs 6 Hegpmu. Ilpeonosicenvl mexnuueckue
peuleHus, HanpasileHHble Ha YCO8EPUIeHCMBOBANIEe CIMAOUL QPAKYUOHUPOBAHUS, 4 MAKICe MepMUiecKoul
0b6pabomxu msdiceno 2a3olnesoll gpaxyuu, cooepocaujeli meepovie NApapumsl, U OCMAMKA MePMOU3A C YeTbIo
N0020MOBKU BbICOKOBA3KOU Heghmu Kk mpyoonpoeooHomy mpancnopmy. IIpeonazaemulii peuienus no3eonsiom
YRpOCmMUmb npoyecc no020moeKu Hegmu, CHU3UMb MACCOBYIO 0010 NAPAPUHA, 83A3KOCMb U MEMNepamypy
3acmuiéanus neghmu u Mo2ym Oblmb UCHONL3068AHBL 8 HEPMANOU NPOMBIUTEHHOCTIU.

KaroueBrbie cioBa: BHICOKOBsSI3KHE HEDTH, TPyOOIIPOBOIHBII TPAHCIIOPT, TBEPIbIE MapaduHbl, IOATOTOBKA HEPTU K
TPAaHCIIOPTUPOBKE, METOABI pa3daBieHus, GpaKIMOHUPOBAHHUE, TEPMOIIU3, OCTATOK TEPMOJIH3a, TSKEIIBINA Ta30iIb,
HIMPOKask TUCTHIUISTHAS PPaKIHL.

DOI: 10.32935/1815-2600-2019-121-2-10-14

F. R. Ismagilov?, A. V. Kurochkin?

!Astrakhan State Technical University,

2Association of Oil and Gas Process Engineers «Integrated Technologies»

Thermocatalytic Method of Preparation of Heavy Qil for Pipeline Transport

Traditional methods of pumping paraffin and heavy oils by mixing them with hydrocarbon solvents,

such as low-viscosity oil or petroleum products, have a number of limitations. One of the effective ways to reduce
the viscosity and pour point of oil is the thermal destruction of solid paraffins contained in the oil. The purpose

of the study to create a technical solution aimed at improving the fractionation stages, as well as the thermal
treatment of heavy gas oil fraction containing solid paraffins and thermolysis residue for the purpose of preparation
of high-viscosity oil for pipeline transport. The proposed solutions allow to simplify the process of oil preparation,
reduce the mass fraction of paraffin, viscosity and pour point of oil and can be used in the oil industry.

Key words: high-viscosity oil, pipeline transportation, paraffin wax, preparation of oil to transporting, methods of

dilution, fractionation, thermolysis, heavy residue of thermolysis, heavy gas-oil, wide distillate fraction.

OcHoBHBIE MpoLecCHl MPOM3BOJACTBA MOTOPHBIX TOMJINB

¢ YJIYYIIeHHBIMH 3KO0JI0TrH4eCKHMH CBOHCTBAMHU

X. U. Aban-3azne, 3. A. 'aceiMoBa

HuctutyT Heprexummyeckux nporeccoB HAH AzepOaiimxkana

gasimovazaira@mail.ru

B cmamve paccmampusaromes ocnosHbie npoyeccyl 0 ROYYeHUs MOMOPHBIX MONIUBAX C VI UULEHHLIMU
aKono2udeckumu ceoricmseamu. Ilpueoosames OanHvlie No NPUMEHEHUIO U NOYYEHUIO PDEeKMUBHBIX KAMATUZAMOPO8
npoyeccog 2udpooyUCmKU. B kauecmee ocHoeHbIx paccmompenvl npoyeccol 2UOPOOHUCKU OEeH3UHA
KAMAanumu4ecko2o KpeKuHea 6 CMec ¢ OU3eIbHbIM MONIUBOM, AOCOPOYUOHHbIE U aDCOPOYUOHHbIE

MemoObl OYUCMKU, MEMOO OKUCTUMETbHO20 00eccepusans OU3eIbH020 MONIUGA U Opyaue.



KioueBble c10Ba: rTuIpoOYNCTKa, OCH3MH KaTATUTHYECKOTO KPEKMHTa,
TTN3eJbHOE TOTUINBO, BAKYYMHBIN OTIOH, COPOEHTHI.

DOI: 10.32935/1815-2600-2019-121-2-15-21

Kh. I. Abadzade, Z. A. Gasimova

Institute of Petrochemical Processes of Azerbaijan Academy of Sciences

The Main Processes for the Production of Environmentally Friendly Motor Fuels

This article discusses the basic processes for obtaining environmentally friendly motor fuels. Data are given

on the use and production of effective catalysts for hydrotreating processes. The main processes considered

are the hydrotreatment of catalytic cracking gasoline mixed with diesel fuel, adsorption and absorption purification
methods, the method of oxidative desulfurization of diesel fuel, and others.

Key words: hydrotreatment, catalytic cracking gasoline, vacuum distillate, diesel motor fuels, sorbent.

MartemaTnuyeckoe ONUCAHNE BJIMSAHUS HHIEKCA TEKYYECTH MEJKOTUCIEPCHOT0 KATAIN3aTOPA HA MPOTEKAHHE
MojeabHOMH peakuun okuciaeHus CO B CO2 meTogoM npudIM:KeHHbIX BHIYUCICHUI

P. A. Ampados

locynapcTBeHHAs akageMusl IOTPAaHUYHOM cITykObI A3epOalimxkana, T. baky

ashrafov@yahoo.com

B cmampwe Uu3sy4enovl d)aKWlOpr, npu Komopbslx nepemeuiusarnue 3asucum om makux napamempos, KaKk ceoticmea
ncegdoodcudCauezo azenma u meepooi gazvl. Ilpu smom gryxmyayus nIOMHOCMU 8 CLO€ 3A8UCUTH OM
@uzuuecKux colicms ncegio0NHCUNCAIOUIE20 A2eHMA: YOETbHO20 8eCd, 653KOCTHU, 2e0MEeMPUYECcK020 NOO00Us.
(coomuoutenus blcomol C10s K QuaMempy annapama). B cogoxynHocmu smu (hakmopvl GAusiiom Ha UHOeKc
MmeKyyecmu MeaIKoOUCHEPCHO20 KAMAIU3AmMopa 6 NCe8000NICUINCEHHOM Cloe. Bnepegvie 6geden mepmun « uHOeKc
MeKyyecmuy Closl U 8bl6e0eHO YpasHeHue 01 ONUCAHUS NPOYecca pezeHepayuu Kamaiuzamopa pugopmuneda 8
nCce8oo0XHCUNHCEHHOM clloe. Mamemamuuecky ONUCAHO GIUAHUE UHOEKCA MeKYYeCmU C105L MeNKOOUCHEPCHO20
Kamanuszamopa pugopmuHea Ha 3aKOHOMePHOCb npomeKkanus mooenvHou peaxyuu oxucienus CO ¢ CO2 6 cucmeme
2a3 — meepovie Yacmuybl MEMOOOM NPUOTUINCEHHBIX 8bluUCIeHUl. Hcnonb3yemas sMnupuyeckas oopmyna moicem
YCnewHo npumeHena 0Jisl 8bICOKOCKOPOCMHbIX YACMUY, HANpUmep npu mpaHcnopmuposKe yeMeHma, a maxice npu
CYUiKe NUUeBbIX ChINYYUX NPOOYKMO8 8 d1e6aAmopax.

KiroueBble cj10Ba: MCEBIO0KIMKEHHBIN CIIOH, KaTAIN3aTOPhl pUGOPMUHTa, 3aKOKCOBBIBAHUE KaTaIN3aTOPOB,
MareMaTn4eCKasd MOJICJIb, BBIKUI' KOKCa, NHJICKCA TCKYUCCTH.

DOI: 10.32935/1815-2600-2019-121-2-22-27

R. A. Ashrafov

State Academy of the Border Service of Azerbaijan, Baku

The Mathematical Description of VValue of the Index of Fluidity of the Fine Catalyst
of a Riforming on Regularity of Course of Model Reaction of CO with in CO:

by Method of Approximate Calculations



In article factors at which hashing depends on such parameters as from property of the fluidizing agent and a firm
phase, and fluctuation of density in a layer depend on physical properties of the fluidizing agent are studied: specific
weight, viscosity, geometrical similarity, i.e. from a ratio of height of a layer to diameter of the device, in total
influence the index of fluidity of the fine catalyst in a fluidized layer. The term «index of fluidity» of a layer has been
for the first time applied and it is removed the equation where the purpose | was to introduce clarity in studying

of process of regeneration of the catalyst of a riforming in a fluidized layer. Values of the index of fluidity of a layer
of the fine catalyst of a riforming on regularity of course of model reaction of oxidation CO with in CO2 in system gas
— firm particles by method of approximate calculations is mathematically described. The empirical formula used

can be successfully applied in the case of high-speed particles, for example in the transportation of cement,

as well as in the drying of bulk food products such as rice, grain, buckwheat, etc.in elevators.

Key words: fluidised bed, catalysts for reforming, coking of catalysts, mathematical model of coke burning, index of
fluidit.

MeToauka KOCBEHHOM OLlEHKU HAJTUYUA HedTereHepamuu

B [NIMHUCTO-0MTYMUHO3HBIX MOpOaax

noj Bo3aeiicreuem CBY-poun

A. A. IloHomapes

TroMeHCKu WHTyCTpUAIbHBINA YHUBEPCUTET

vak.sibac@gmail.com

B pabome paccmompen memoo, nozeonsowull PUKCUpOB8ams U3MEHeHUs. 6 CIMPYKmMype nyCmomHo20 npoCmpancmed
HeghmeMamepuHCcKux 20pHuIX NOPOO 6 pe3yvmame Hepmezasoeenepayuy npomexarwell noo 030eticmsuem
B0JIHOBBIX NOJel, 8 OAHHOM CIyYde dIeKMmpPOMASHUMHBIX 80NIH céepxavicokoll yacmomul (CBY-gonn).

Ilpedcmasnen cpagnumenvuvil aHaIu3 OAHHBIX, NOTYUEHHBIX HA KOMNBIOMEPHOM PEHM2EHOBCKOM MUKpOmoMozpagde
SkyScan 1172, o cmpoenuu cmpyxmypvi 20pHot Hopoost 0o u nocie oopabomxu CBY-eonnamu. I1oopobHo onucanbvi
NPUHYUNBL CKAHUPOBAHUSL, PEKOHCMPYKYUU U AHATU3A MoMozpaguyeckux danuvix. Ha ocnosanuu nomyuenuvix
Pe3yIbmamos cOenanvl 8bi800bl 0 NPOYECCAX NPOMEKAIOUUX NPU YOPMUPOBAHUU 3aTledicel] YereB000PO00s.
KiaroueBsble ciioBa: paguKaibHbIe peaknny, 0aXXeHOBCKast CBUTA, HU(POBas MOJIENb KepHa,

MHUKpoToMorpadus, oopadorka CBU-BomHaMu, HeTeMaTepUHCKHE TIOPOABL, (POPMHUPOBAHHE 3aJIeKen
yTJIEBOIOPOJIOB.

DOI: 10.32935/1815-2600-2019-121-2-28-31

A. A. Ponomarev

Tyumen industrial University

Methods of Indirect Estimation of Oil and Gas Generation in Clay-bituminous Rocks

under the Influence of Microwave Waves

The work devoted to the method that allows to fix changes in the structure of the void space of oil-source rocks

as a result of oil and gas generation flowing under the influence of wave fields, in this case, electromagnetic waves of
ultrahigh frequency (microwave waves). The methodical part of the work consist in the approach of comparative

analysis of data on the structure of rock structure obtained on the computer X-ray microtomograph SkyScan 1172



before and after treatment with microwave waves. The principles of scanning, reconstruction and analysis
of tomographic data discussed in detail, and on the basis of the results obtained conclusions made

about the processes occurring in the formation of hydrocarbon deposits.

Key words: radical reactions, Bazhenov formation, digital core model, microtomography,

microwave wave processing, oil source rocks, formation of hydrocarbon deposits.

AHaJu3 padoThl J00LIBAOIIUX CKBAKUH

10 3HAYeHUSIM 3200iiHOTO AaBJIeHUs OTHOCUTEIbHO JaBJIeHUS HACHIILIEHUS

C. T. 3akenos, JI. K. Hypmaxanosa

Kacnuiickuit rocyjapcTBEHHBIH YHUBEPCUTET TEXHOJIOTMM U MHKUHUpHHTa uM. 111. Ecenosa,

r. Akray, Kazaxcran

senbek@rambler.ru

B pabome nposeden ananuz pabomsl 000618a10UUX CKEAJICUH C YUEMOM 2padayull YCMaHOBIeHHbIX 3HAYeHUll
3a601H020 0agieHUll OMHOCUMENbHO 0asieHus Hacvlujerus. Ilpedcmasnentole pe3yibmamol aHAIU3A
Gaxmuueckux npomMviCI08bIX MAMEPUATO8 HA NPEOMEM COOMBEMCMBUSL (DAKMULECKO20 PedcUMa pabomvl CKEANCUH
ONMUMATLHOMY PENCUM) NO3BONULO OYEHUMDb U BbIAGUMb CIENeHb Pediu3ayuu NOMEHYUATILHBIX 8603MONCHOCHEL
CKBAJCUH 8 NPEOenax UsMeHeHUsl 3Ha4eHUll 3a00UH020 0A6IeHUS.

KioueBrble ci0Ba: CKBaKUHA, 3200iHOE JaBleHNE,

JTABJICHNE HACHIIIEHNUS, T00bIUa, TENPecCHsl, TEXHOJIOTHUECKUH PEKIM.

DOI: 10.32935/1815-2600-2019-121-2-32-34

C. T. Zakenov, L. K. Nurshakhanova

Caspian State University of Technology and Engineering named after Sh. Esenov

Analysis of the Work of Producing Wells on the Values of the Bottomhole Pressure Relatively Saturation
Pressure

The paper analyzes the work of producing wells taking into account the gradation of the installed bottom-hole
pressures relative to the saturation pressure. The presented results of the analysis of actual field materials

for compliance of the actual mode of operation of wells with the optimal mode allowed to evaluate and identify
the degree of realization of the potential capabilities of wells within the change of bottom-hole pressures.

Key words: well, bottom-hole pressure, saturation pressure, production, depression, technological regime.

Mojaeb HePABHOBECHOM PeTPOrpaiHOil KOHAEHCALIMA B OKPECTHOCTHU Ia30KOHAEHCATHON CKBAKUHBI

A. JI. Koganes, E. B. lllebepctoB

000 «I'aznpom BHUMI'A3»

a_kovalev@vniigaz.gazprom.ru

B cmamwe onucana KOHEYHO-PA3HOCNIHAA MO()eﬂb, npeaHa3HaquHaﬂ 0151 UCCTIe00B8AHUS HEPABHOBECHO20
npoyecca 6bINAOCHUA DfCM()KOlJ d)aSbl 68 OKpecmHocmu 2030-KOHOEHCamHOU ckeaxcunvl. Mumencusnocmo d)a306020

nepexoda 6 Mooenu nponopyuoHaIbHa pasHocmu XumMu4eCKux nomeHyuanlos. B KOMI’ZbIOmepHOZz npoecpamme



UCNOIb306AHA NOAHOCIMbIO HessHas cxema. Conocmagienue nPeoioNCeHHOU NPOSPAMMbL C KOMMEPHUECKOl

Ha npumepe pasHo8eCcHOU PUILMPaYUY NOKA3ANI0 NPAKMUYECKU NOJIHOE COBNAOEHUEe PE3YIbMAaNnos.

IIpeocmasnen 0630p npeduecmeyouux Mooeiell HepagHo8ecHol urbmpayuu. Betuuciumenshovle sxcnepumennol
NOKA3anU Cyujecmaennoe slusiHie HepagHo8eCHOCMU Ha PAcnpedeienie HACIWEeHHOCHU HCUOKOU paszbl

6 okpecmuocmu ckeaxcunvl. Mooeruposanue urbmpayuu 6 KepHo8bIX MOOESIX HOKA3AL0, YMO OJisl NOAYYEHUs
HAOEIICHBIX IKCNEPUMEHMATIbHBIX OAHHBIX O KUHEMUYECKUX KOIuyuenmax Heooxooumvl 1abopamophvie
cpedcmea usmMepenust HACLIUWEHHOCTI.

KiaroueBrnle c10Ba: HEpaBHOBECHAs (QHIIBTPALIUS, PETPOrpaHas KOHICHCAIMS, Fa30KOHICHCATHAS CKBAXKHMHA,

MHTCHCHUBHOCTbD (ba3OBOFO rnepexoaa, JOKaJIbHOC PaBHOBECUEC, YMCJIICHHAA MOJICIIb.
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A. L. Kovalev, E. V. Sheberstov

Gazprom VNIIGAZ LLC

Model of Non-Equilibrium Retrograde Condensation near the Gas-Condensate Well

This paper describes a finite-difference model proposed for study of non-equilibrium liquid dropout during gas
retrograde condensing near producing well. The rate of phase transition is proportional to chemical potentials
difference. Full implicit algorithm was programmed and tested. Almost exact coincidence with commercial program
resolution for equilibrium flow was obtained. A review and discuss of previous computer simulators for
non-equilibrium flow presented. Computing experiments demonstrate influence of non-equilibrium on liquid
saturation distribution near gas-condensate well. The core flow simulation demonstrates the liquid saturation as main
informative indicator of non-equilibrium effects.

Key words: non-equilibrium flow, retrograde condensation, gas-condensate well,

phase transition intensity, numerical model.

Hcnoab3oBaHue NPOMBIBOYHBIX JKUJIKOCTEH HA OCHOBE CMA304YHBIX BEIECTB /1JIsl MPeJ0TBPAalLleHUusl MPUXBATa
K. A. Paxumos?!, T. O. Komunos?, A. A. Paxumos?, A. K. Paxumos!

Vuebnoe nayuno-npoussoacreennoe npeanpustue «BURG’ICHI BIZNESy, V36ekucran,

2TanKeHTCKUI TOCY1apCTBEHHBIN TEXHUYECKUH YHUBEPCHTET

komilovtolib87@yandex.ru

Cmambe paccmampugaiomcesi pe3yivmameol AHAAU3A COOEPAHCAHUSL CMAZOUHBIX 8euecms & OYpoeoM pacmeope

U UX GIUAHUS HA npedynpedcoenue npuxeamos. Ilokazano, umo adze3uonnvle Cubl 8 npoyecce OYPeHus CKANCUH
mozym cocmaename 40-60%. B kauecmee npumepos npugedenvl c8e0eHUs 0 CAYUAAX NPUXEamos OypuibHo20
uncmpymenma na ckeadxcunax AO « Y3oypuegpmezasy» u 0annvie 0 cOOEPAHCAHUU CMAZOUHBIX BEUIECE 8 PACTEODE.
Ilpeocmasnena 3asucumocms Koauvecmea nomeps Hepmu u3 6ypo8o2o pacmeopa om 2iyOuHsl U Ouamempa cmeoud
CKBAICUMBL. Ycmanoeneno, ymo payuoHanbHoe COOEpICAnUsi CMA30YHBIX Beujecma 8 Oypo8oM pacmeope

CnocobHo 3¢hhexkmusno npedynpedums npuxeam OypuiIbHO20 UHCIMPYMEHMA.

KiueBble ci0oBa: CKBayKUHA, OypHUIIbHBIN HHCTPYMEHT, XUMHUECKHI PeareHT, CMa3bIBaIOIIMe BEIIeCTBa,
YTSDKETUTEN, OYPHITBHBIE TPYOBI.
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K. A. Rakhimov?!, T. O. Komilov?, A. A. Rakhimov?, A. K. Rakhimov*!

BURG’ICHI BIZNES,

Lubricant Based Flushing Fluids to Prevent Sticking

The article discusses the results of the analysis of the content of lubricants in drilling mud and their impact on the
prevention of sticking. It is shown that the adhesive forces in the process of drilling wells can be 40-60%. As
examples, information is given on the sticking of a drilling tool at the wells of Uzburneftegaz with data on the content
of lubricants in the solution. The dependence of the amount of oil loss from the drilling fluid on the depth and
borehole diameter is presented. It has been established that a rational content of lubricants in a drilling mud can
effectively prevent sticking of a boring tool.

Key words: reagent, solution, drill string, density, lubricants, sticking.

AHaJIN3 0TKA30B U NOBbILIEHUE HAIE)KHOCTH MOJEBbIX MATHCTPAJIbHBIX TPYOOIIPOBO/IOB

J. B. Bapnakos?, P. M. 3a6upos?, C. B. Bepetun?, M. A. Adponun®

1V nbstHOBCKHMiT TOCY 1apCTBEHHBIN YHUBEPCHUTET,

2BoJIbCKHMiT BOGHHBII HHCTHTYT MAaTE€PHAIBHOTO 00ECIICYEHHUS]

zyabirov-radik@mail.ru

B cmamwe paccmompenvt 60npocel HAdeHCHOCMU NEPEOSUNCHBIX HACOCHBIX YCMAHOBOK, 68 YACTMHOCMU,
UCTIONIL3YEeMBIX HA HUX YeHMPOOEXHCHbIX Hacocos. [Ipedcmasnenvl Hauboiee Xxapakmephvie RPUUUHbL

8b1x00a ux uz cmpos. Ilposeden ananus omrkazo08 YeHMpPoOOEHCHbIX HACOCOB U BbIABNIEHbI OCHOBHbLE V3/Ibl U 0emall,
Hauboaee no0BePICEHHbIE PASPYUEHUIO U USHOCY NPU IKCHIYAMAYUU.

KuroueBble cjioBa: IMOJIEBOM MaruCTPalbHBIA TPyOOTIPOBO/I, HAIEKHOCTD, TIEPEABIKHAS HACOCHASI YCTAHOBKA,
HEHTPOOEKHBIN HAacOC.
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D. V. Varnakov?, R. M. Zyabirov?, S. V. Veretin?, M. A. Afonin?

tUlyanovsk State University, 2Military Institute of material security, Volsk

Failure Analysis and Increase in Reliability of Oil Product Lines

When considering the reliability of the field trunk pipeline, special attention should be paid to the reliability
of mobile pumping units. The most characteristic cause of a pump failure is wear and destruction

of the main parts on which the efficiency of the pump depends.

Key words: field pipeline, reliability, mobile pumping unit, centrifugal pump.

MeToAMKA IHAPABJIHYECKOr0 pacyera cKJIaJCKUX TPyGoIpPOBOIOB sl BOCHHBIX CKJIAI0B FOPI0YEro
P. JI. Tatneies?, Y. P. T'a6aparmuros?

YCypryrcknii uaCTHTYT HedTH M rasza



2BoJIbCKHMi BOGHHBII HHCTHTYT MAaTE€PHAIBHOTO 00ECIEYEHHUS]

radon.82@mail.ru

B cmamve onucvisaemcs npednaznauene ckiados 20pode-CMAa30uHblx MAmepuaios, d makice npeoiaeaemcst
MEMOOUKA 2UOPABIULECKO20 PACHemd CKIAOCKUX mpybonpo8ooos 0t NPOEeKMUPOBAHUSL BOCHHbIX CKIA008
20pIOYe-CMA30UHBIX Mamepuanos. Onucvlaromcs OCHOBHbLE NOJIONHCEHUs, PACHemHbLe POPMYIbl, HEODXOOUMbLE
07151 peanuzayuu npeorazaemot MemoouKu u ee CywHoCmb.

KuioueBble cjioBa: CKIIaIbl, TPYOOIPOBO, THAPABINIECCKUI pacyeT, IIUCTCPHBI,

HEPTEPOTYKTHI, TPOCKTHAS TOKYMEHTAIHSL.
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R. D. Tatliev?, I. R. Gabdrashitov?

1Surgut Institute of Oil and Gas,

2\/olsky Military Institute of Material Support

Method for Hydraulic Calculation Warehouse Piping for Military Fuel Depots

This article describes the purpose of the warehouses of combustive-lubricating materials and also the technique
of hydraulic calculation of pipeline inventory for the design of military warehouses of combustive-lubricating
materials. The basic provisions, calculation formulas necessary for the implementation of the proposed method
and its essence are described.

Key words: warehouses, pipeline, hydraulic calculation, tanks, oil products, project documentation.

KomnbloTepHoe MoaeMpoBaHue PAa3BUTHS aBapHUii M MOBPeXAeHUs] CTPYKTYPHBIX 3JIeMEHTOB

cucTeM TPYOONIPOBOAHOIO TPAHCTIOPTA

U. A. Tapapslukun

Jlyranckuil HauMOHaIBHBIA yHUBEpcUTET UM. B. [lans

donbass_8888@mail.ru

B cmamve paccmompenvt ocobennocmu npoyecca nogpelcOeHUs: i pa3gumust d8apulinbiX CUMyayull Ha 06bexmax
mpy6onposoonoz2o mpancnopma. Ecau nogpedicoenue cucmemvl npoOOa#CaAemcs u C8A3aHO €O CAYYAUHbIM Nepexo0om
6 COCMOsIHUE HePabOMOCHOCOOHOCIU OMOENbHBIX V31108, MO MAKOU Npoyecc npozpeccupyroujeti O10KUposKu
npUGOOUM K OMKIIOUEHUIO O UCIOYHUKA CHAYANd HEKOMOPUIX, a4 3ameM U cex nompebumernell yeneso20 npooyKkma.
Togvicums cmotikocms mpy6onpo8OOHOU CUCIEMbL K PAZGUMUIO NPOYEcca npocpeccupyrowjeli O10KuposKu
B03MOJICHO NYMeM 3aujuimbl OMOEIbHbIX MPAHCNOPMHBIX Y3108. /14 oyenku 3¢ phexmusHocmu 3auumHnslx
Meponpusmuil UCHONbL3YEMCs paspabomantas RPOSPamMma UMUMAYUOHHO20 MOOETUPOBAHUS, NO360NAI0WAS
onpedenamsy 3Hauenus noxazamens cmoikocmu. Cpaguumenvuvli aHaiu3 dQ@exmueHocmu 3auumnslx
Meponpusimuii OONYCKAemcs 8bINOIHAMb MOIbKO 8 OMHOUEHUU CONOCMABUMBIX Cemesblx CmpyKkmyp. Mmenno ona
MAKUX CMPYKMYPHLIX 00BbEKMO08 CpaHeHUe PACHemHbIX 3HAUeHUl noKazamenell CouKOCU A61eMcs KOPPEKMHBIM.
Jlna mozo umobvl ananuzupyemvle cemegvle CMpYKmMypbl OKA3AAUCH CONOCMABUMBIMU OHU OOJIHCHBL UMEMb
00UHAKOBOE KOUYECTHBO. V3106-NOmpebumeneti, OmKIoueHue KOMopblX Om UCMOYHUKA 603MOICHO; NOBPEHCOAEMBIX

V37108, REPUPEPULIHBIX KIACMePOos ¢ 08YMsL U Doee nNompeoumensamu u CoO8NA0arWUM YUCioM nompebumeneil 6



Kascoom u3 Hux. Kpome moeo, oounaxogoui donxcna bvbims nociedo8amerbHOCHb OMKIYEHUS O UCTHOYHUKA
nompebumeneil u nepuPEPUIiHbIX KIACMePOos C PAGHBIM KOIUHeCmEoM nompebumeneti npooyKmad.
KiroueBble c10Ba: cuctema, TpyOOIPOBO/I, 3aIlUTA, [IOBPEKACHUE, CTOMKOCTS.
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I. A. Tararychkin

Lugansk National University named after V. Dahl

Computer Simulation of Development of Accidents and Damage

to the Structural Elements of Pipeline Transport Systems

The features of the damage process and the development of emergencies at pipeline transportation facilities

are considered. If the damage to the system continues and is associated with a random transition to the state

of inoperability of individual nodes, then this process of progressive blocking leads to the disconnection from

the source, first of some, and then of all consumers of the target product. It is possible to increase the resistance

of the pipeline system to the development of a progressive blocking process by protecting individual transport hubs.
To assess the effectiveness of protective measures, a developed simulation program is used, which allows determining
the values of the resistance index. The indicator of resistance represents the average proportion of damaged nodes of
the system, blocking which in random order leads to the rupture of connections between the source and all
disconnected consumers of the target product. Comparative analysis of the effectiveness of protective measures may
be performed only in relation to comparable network structures. It is for such structural objects that the comparison
of calculated values of resistance indices is correct. In order for the analyzed network structures to be comparable,
they must have the same number: consumer nodes, which can be disconnected from the source; damaged nodes;
peripheral clusters with two or more consumers and the same number of consumers in each of them. In addition, the
sequence of disconnection from the source of consumers and peripheral clusters with an equal number of product
consumers should be the same.

Key words: system, pipeline, protection, damage, resistance.

CoBeplIeHCTBOBaAHUE METOIHYECKHX MOIX0/0B MO ONpeIeJIeHHIO CPOKa 0e30MacHoil IKCIIyaTaluu
ra3onpoBo/I0B MPH IKCIEPTH3E MPOMBINLIEHHOI 0e30MacHoCcTH

®. Y. 3axapkun

00O «I'a3znpoM mepepaboTKay

ZakharkinFl@gpp.gazprom.ru

B cmamve npedcmasnena memoouxa onpedeienus cpoka 6€30nACHOU FKCHIYAMAayuU 2a301poeo0d No 0HCUOAeMOl
yacmomol agapuil. [ blMUCIEHUsT OACUOAEMOT YACMOMbL ABAPULL UCNOIL3YIOMCSL MPU RAPAMempa, Y4umsléaouue
NOBPENCOCHHOCHIb CEAPHBIX COCOUHEHUT HA | KM mpaccel 2a30npoeo0a, noepeicoenHocms 1 km 2a3onposooa u
cpedHecmamucmu4eckyio nogpexcoentocms 1 km 2azonposooog [1AO «Iasnpomy» unu I'TO,
cpedHecmamucmuyeckoe 3Havenue napamempad, YYumvléaoue2o noepescOeHHOCHb C8APHBIX cOeOUHeHU Ha 1 kKM
mMpacc 2azonpogooos, ceedenus 00 asapusix u cpeoHecmamucmuyeckas yacmoma asapuii na 1000 km. Ilo
pesyrvmamam anpooayuu MemoouKy noKA3ano, Ymo cpoKu 6e30naAcHol IKCHIYAMAyUl CO2IACYEMCsl ¢ MEeXHUYeCKUM

cocmosiHuem zaaonpoeodoe Uu OHa 6 omaudue om cmandapmusupoeaﬁﬁoﬁ 6 [140 «Fa3np0M» MemoouKu no3680.Jisiem



npooOaUmMs CPOK 6E30NACHOU IKCNIYAMAYUU YUACMKOS 2A301POB0O08, NOOBEPIHCEHHBIX KOPPOSUOHHOMY
PACMPeCcKUBAHUIO NOO HANPANCECHUEM.

KiroueBble ci10Ba: ra3olpoBo/l, 4aCTOTa aBapHUi, IOBPEXKIEHHOCTD, CPOK 0E€30I1aCHOM AKCILTyaTallii, KOppo3us,
CTpecCc-KOPPO3H.
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F. I. Zakharkin

Gazprom Pererabotka LLC

Improvement of Methodological Approaches for Determining the Safe Operation Life

of Gas Pipelines in Expert Appraisal of Industrial Safety

The article presents a methodology for determining the safe operation life of gas pipeline according to the expected
frequency of accidents. To calculate the expected frequency of accidents, the following parameters are used:
parameter that takes into account the damage of welded joints of 1 km of gas pipeline route, parameter that takes
into account the damage of 1 km of gas pipeline, parameter that takes into account an average statistical damage
of 1 km of gas pipelines of Gazprom PJSC, as well as an average statistical value of the parameter that takes

into account the damage of welded joints of 1 km of gas pipeline routes, together with information on accidents
and average frequency of accidents at Gazprom PJSC of 1,000 km. Based on the results of methodology testing,
it is shown that the safe operation life is consistent with the technical state of gas pipelines and unlike

the standardized methodology of Gazprom PJSC it helps to extend the safe operation life

of gas pipelines segments subject to stress corrosion cracking.

Key words: gas pipeline, frequency of accidents, damage, safe operation life, corrosion, stress corrosion.
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