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TepMokaTaauTHUEeCKH CI0CO0 NOATOTOBKH BbICOKOBSI3KOH He(pTH K TPYOONPOBOAHOMY TPAHCIIOPTY.

3. IlIpumeHenne 3¢GeKTUBHBIX BUOB 000Py10BAHUS

B 0JI0Ke TepMOJIU3a, OXJIAKACHUS U CTA0WIN3aunu HepTU

®. P. Ucmarmnos?, A. B. Kypoukun?

! AcTpaxaHckumii TOCyJapCTBEHHBIN TEXHUYECKUIT YHUBEPCHUTET,

2AWT HI' « AHTErpupOBaHHbIE TEXHOJIOTHUH»

frismagilov@bk.ru

O0Hum u3 2¢hhexmugnvix cnocob08 yMeHbUuleHUs 6A3KOCU U MeMIePamypbl 3ACbleanUs Hedhmu s18ISemcsl
mepmuueckasi 0ecmpykyus meepobix napagunos, cooepxcawmuxcs 6 hegpmu. C yeavto nosvlieHus: 3¢hghexmuenocmu
mepmMu1eckoi 00n0020MOBKU bICOKOBA3KOU Hepmu K mpyodonpo8ooOHOMY MPAHCNOPIMY NPeONlONCEeHbl MEXHUYECKUe
Ppelens, HanpagneHnvle Ha NogblueHue 21yOunbl denapagunuzayuu nymem 060py006anus O10Ka MepMOIU3a
CenapayuoHHbIM YCMPOUCMEOM U PeYUPKYIAYUYU Yacmu ocmamrka mepmonusa. Paspabomana cucmema oxnascoenus
U cmabunuzayuy mepmuiecku 00no020MosleHHOU Hehmu, COCMoAuAsn U3 X0100UTbHUKA-KOHOEHCAmopa

u Oehneemamopa 83ameH MpaoUYUOHHbLIX PEKYNEePaAmuUeHbIX Meni000MeHHUK08 u cenapamopos. Ilpednazaemvie
Ccnocobvl mepmMuyeckoll NO020MOBKYU NAPAGUHUCION Hedhmu MO2Yym A0anmuposamspCs C Y4emom cocmasa Hegmu,
yCa08uil ee 000bIYU U MPAHCROPMUPOBKU, d MAKHCE MO2Ym OblMb Peanru308anbl 8 8U0e MOOYIbHbIX YCIMAHOBOK,

6 MOM UUC/Ie pACHONA2AeMbIX HA MOPCKUX NAAMPOPMAX.

KiroueBble c10Ba: BHICOKOBSI3KHE M BRICOKO3aCTHIBAIOIINE HEPTH, TBEpAbIe NapapHHbI, HOATOTOBKA HEPTH K
TPaAHCIIOPTUPOBKE, OCTATOK TEPMOJIH3A, TSHKEIBIN Ta30iIb, CEMapaliOHHOE YCTPOUCTBO, CUCTEMA OXJIKACHUS U

CTa6I/IJ'II/ISaLII/II/I, IIOATOTOBKA He(bTI/I, 6J'IO‘IHO—MO,Z[YJ'IBH3.5{ YCTaHOBKa.

DOI: 10.32935/1815-2600-2019-122-3-3-9

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 Oil for Pipeline Transport

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 work is to improve the efficiency of preparation of high-viscosity oil to
pipeline transport due to the equipment of the thermolysis unit by separation device and the implementation of
recirculation of the part of the thermolysis residue in the thermolysis unit before the fire heating furnace. The cooling
and stabilization system from the condenser-refrigerator and the dephlegmator instead of the traditional recuperative
heat exchange equipment is developed. The proposed methods of pre-treatment of paraffin oil can be implemented

in the form of modular units, adapted to operating conditions, modified and completed taking into account

the composition of the source oil, conditions of production and transportation of oil.

Key words: high-viscosity oil, pipeline transport, solid paraffins, oil preparation for transportation,

thermolysis residue, heavy gas oil, separation device, cooling and stabilization system, oil pre-treatment,

block-modular installation.



CelekTHBHAN 0YHCTKA MPUPOIHOTO ra3a ¢ HCMOJ530BAHHEM MPOMOTHPOBAHHBIX PACTBOPOB
N-meTnaamdTanonamuaa Ha Opendyprekom I'TI3

C. B. Hab6oxos?, C. A. ®ot?, A. B. Bacunbes?

000 «Tasnpom BHUUT' A3y,

20Qpenbyprekuii I'TI3, puman OO0 «a3npoM nepepaboTka»

S_Nabokov@vniigaz.gazprom.ru

B pabome npedcmasnenwvi pezynomamoi MOOEIUPOBAHUS RPOYECCA OUUCHKU BLICOKOCEPHUCTO20 NPUPOOHO20 2d3a
Kapauaeanakckozo eazoxondencammnozo mecmopodicoenuss pacmeopom 45% N-memunousmanonamuna (MA2A)

Ha npomvluiiennol ycmarosxe Openbypeckozo I'T13 npu oasnenuu 5,4 MIla. C nomowwio npoepammol HYSYS
onpeoeieHbl 0OCHOBHbIEe (DAKMOpbL, GIUAIOWUE HA KAYeCMB0 OYUCMKU 2d3a OM Cepo8000podd U nogvliualoujue
NPOCKOK OUOKCUOA Y21epo0d 8 MOBApHblll 2d3: memnepamypa eepxnezo nomoxa MDA, kauecmeo pezenepayuu
abcopbenma, Konyenmpayus, cmenens nacviugernus M/[DA. Ilpusedenvt pe3yibmamsl NPOMbIULICHHBIX UCTBIMANULL
8bICOKOCENEeKMUBHBIX abcopbenmos Ha ocHoge pacmeopos MJ[DA, npomomuposanusix pocghopopeanuyeckumu
KUCIOMAMU U MEMUNOBLIMU IDUPAMU NOTUIMUTEHETUKOIEN, NO3BONAIOWUX NOLYYUMb HPOCKOK OUOKCUOA Y2iepood
6 mosapHuwlii 2a3 00 60% u obecneuums mpeO08arUus CManOapma no ceposooopooy u OUOKCUAY Yaiepood.
Yemanoesneno, umo npomomuposannvie pacmeopvr MIJ2A obaradarom noswvliieHHOU CKOPOCMbIO pecenepayuu
HACBIWEHHBIX PACHEOPO8 0N KUCTbIX KOMNOHEHMO8, Yo NO38045em YMeHbliums pacxoo napa Ha 10-12%,
obecneuums Kauecmeo OYUCIKU 2A3d OM Cepo8000po0ad U NOBLICUMb €20 COOepIcanue 8 Kuciom 2ase ¢ 45—47 oo 50—
56%.

KioueBble c10Ba: NIpUPOIHBII ra3, OUUCTKA, CEJICKTUBHOCTh, AMHHBI, IPOMOTOPEI, a0COPOEHT, ANOKCH] YTiIepoa,
CEpOBOJIOPO/I.

DOI: 10.32935/1815-2600-2019-122-3-10-16

S. V. Nabokov?, S. A. Fot?, A. V. Vasilev?

1 «Gazprom VNIIGAZ» LLC,

20renburg Gas Processing Plant, branch of «Gazprom Pererabotka» LLC

Selective Cleaning of Natural Gas Using Promoted Solutions

of N-methyldiethanolamine at the Orenburg Gas Processing Plant

The paper presents the simulated results of treating Karachaganak natural gas at an industrial unit

of the Orenburg Gas Processing Plant with a solution of 45% MDEA at 5,4 MPa pressure. The main factors affecting
on the removal efficiency, selectivity and the increase of CO2 leakage into pipeline gas: the temperature

of the upper amine stream, the quality of regeneration of the absorbent from H.S and CO2, amine strength and acid
gas loading were determined using HYSYS program. The results of industrial tests of highly selective absorbents
based on MDEA solutions promoted with organophosphorus acids and methyl ethers of polyethylene glycols

are given, which make it possible to obtain CO: leak into treated gas up to 60% and to meet pipeline specification.
Experience has shown that promoted MDEA solutions have an increased rate of regeneration of saturated solutions
from acidic components, which allows reducing steam consumption by 10-12% and improving the quality

of gas cleaning from H-S and increasing H2S content in acid gas from 45-47 to 50-56%.

Key words: natural gas, cleaning, selectivity, amine, promotors, absorbent, carbon dioxide, hydrogen sulfide.



OueHka BJUSIHUS PA3JIHYHBIX 100aBOK HA IPOKAYMBAEMOCTb He)TH

I'. B. Brnacoga, E. /. Kynaukosa, H. A. ITuBoBaposa, B. I1. Pynnes

AcTpaxaHCKUl TOCY1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET

xtng_vlasova@mail.ru

U3yueno erusinue pasnuunbix mexHoI02udecKux 000asoK, 6600UMBIX 68 npoyecce 000bIUU, NOO2OMOBKU

U MPAHCHOPMUPOBKU Hedmell mecmopodicoeHuti Kacnus na ux esaskocmuo-memnepamypusie ceoticmea. [lokasano,
YMO HA NPOKAYUBAEMOCTNb HehmuU 6IUsIem He MOIbKO NPUPoOa HemAHO20 CbIPbs, HO MAKI’CE XUMUYECKUL COCMA8
U KOHYEHMPayusi MexHoa0cUYeckux 000a8oK, 6600UMbIX HA PAZHBIX CIMAOUSX 000bIYU, NPOMBICIO80U NOO2OMOBKU
U MPAHCNOPMUPOBKU. DKCNEPUMEHMATbHBLE PE3YTbMAmbl HOKA3bIEAION, YMO 8 3A8UCUMOCIU 0T KOHYEHMPAYUU
000a6KU U ee OCHOBHO20 OCCMBYIOUIe20 BeUecmed, USMEHIeMC s CMPYKMypa HeqhmsiHol cucmembl, a 6cied 3a Hell
KUHeMAmMu4ecKas 6513K0CHb U meMnepamypa 3acmuleanust coipvs. [lokasano, umo mexuonozuieckue 000a6xu,

VAYHMAS 300aHHbLE NOKA3amenu Hehmu, cnocoOHbl yXyoulams opyeue.

KiioueBble ci10Ba: TEXHONIOTHYECKUE TOOABKH, IPOKAYMBAEMOCTh HE()TH, TUCTIEPCHBIN COCTAB.

DOI: 10.32935/1815-2600-2019-122-3-17-21

N. A. Pivovarova, G. V. Vlasova, E. D. Kulikova, V. P. Rudnev

Astrakhan State Technical University

Evaluation of the Effect of Various Additives on the Pumpability of Oil

The effect of various technological additives, mining and mining of minerals has been studied. It is shown that oil
production affects not only oil production, but also the chemical composition and concentration of technological
additives, at different stages of production, field preparation and transportation. Experimental results show that,
depending on the additives and starting materials, the structure of the oil system, as well as due to the viscosity and
pour point of the raw material. It is shown that technological additives can improve other indicators.

Key words: technological additives, oil, pumpability, dispersed composition.

HccaenoBanue cia0XHbIX 3GuUpoB 2,2,5,5-TeTpaMeTHIOJIUKIONEHTaAHOIa

B KayeCcTBe OCHOBbI U KOMIIOHEHTA CMAa304HbIX MaceJl

M. A. Mamenswspos, I'. H. I'ypbanos, JI. M. KOcudora

HuctutyT HedTexummudeckux nporecco umenu 0. I'. Mamenanunesa HAH A3zepbaiimkana
huseynqurbanov1948@gmail.com

Cunme3supogaHvl CuMMemMpUYHble U HeCUMMEMPUUHble CLONCHbIE IPUPBI YUKIUYECKO20 HEONOIUOAd
(2,2,5,5-mempamemunonyuxionenmanoia) ¢ arugpamuieckumu moHoxapoonogvimu kuciomamu Cs—Co u cmecu
arcuprnvix kucnom Cs—Ce. M3yuenvl ux usuxo-xumuyeckue, s3K0CMHO-memMnepamypusie, mepmMoOKUCIUMenbHble
u cmasvlearoujue ceoticmaa. YCmaHOBﬂeHO, umo oHu obaaoaiom Xopouwumu dKcniryamayuoOHHbiMU

xapakmepucmuxkamu u mocym ObIMb UCNOIL30BAHBL 8 KAYECMEe OCHOBbL U KOMNOHEHMA HOBbIX CMA30YHBIX MACEIL.
KiroueBble c10Ba: peakius srepeuKaimu, CII0XKHbIC 3QUPHI MOJIHOJIOB, CMa304YHBIC MacJa,
SKCIUTyaTallMOHHBIE CBOMCTBA, CTPYKTypHasi 0COOEHHOCTb.

DOI: 10.32935/1815-2600-2019-122-3-22-25



M. A. Mamedyarov, G. N. Gurbanov, L. M. Yusiphova

Institute of Petrochemical Processes named after Yu.G. Mamedaliyev

of the National Academy of Sciences of Azerbaijan

Synthesis and Investigation of 2,2,5,5 Tetramethylolcyclopentanol Esters

as Basics and Component of Lubricating Oils

Symmetric and asymmetric esters of cyclic neopolyol — 2,2,5,5-tetramethylolcyclopentanol with aliphatic
monocarboxylic acids Cs—Co and mixtures of fatty acids MFA Cs—Cs. Their physicochemical, viscosity-temperature,
thermal-oxidative and lubricating properties were studied. It is established that they have good performance
characteristics and are proposed as the basis and component of new lubricating oils.

Key words: etherification reaction, complex esters of polyols, lubricating oils, operational properties, structural

feature.

CuHTE3 M MPUMeHeHHe XJOPUIHBIX KOMILJIEKCOB MPUPOIHBIX HEPTIHBIX KHCJIOT B KaUecTBe
HUHTMOUTOPOB KOPPO3MHU

H. A. MamenoBa

AzepOaiikaHCKUH TOCYIapCTBEHHBIA YHUBEPCUTET HEPTH U TPOMBITIUICHHOCTH

n.a.mamedova@inbox.ru

Ha ocnose xnopnponunosozo apupa gpmanegotl KUCi10mol, AMUOOAMUHA U UOAZ0IUHA NPUPOOHBIX HEDMAHBIX
KUCTIOM ROJIYHeHbL XAOPUOHbIE KOMAIEKCl AMUOOAMUHA U UMUOA30JIUHA NPUPOOHOU HEPMAHOU KUCTOMbI,
KOmopule Mo2ym Obimb UCHONbI0BAHBL 8 KAYECMEe UHSUOUMOPOS KUCIOMHOU KOPPO3UU U OUOKOPPO3UU.
H3yuenvl pusuxo-xumuueckue xapaxmepucmuxy u 61usHue dgpexma 030eticmeuss CUHME3UPOBAHHBIX
CcoeOuHeHUl npu OUOKOPPO3UL HA HCUZHEOeSIMETbHOCb CYybphameoccmanosiusaowux daxmepui npu 30°C
6 meuenue 15 cym. Yemanoeneno, umo xnopuoHvie Komniekcol N-nponuigpmaniam amuooamuna u umMuod3onuna
NPUPOOHBIX HEGMAHBIX KUCTIOM 001a0arom OAKMepUYUOHbIMU CEOUCTNEAMU U MO2YM ObIMb PEKOMEHO0B8AHbL
6 Kauecmee GblCOKOIPHEeKMUGH020 UHUOUMOPA NPOMUE OUOKOPPO3UL MEMALILOB.

KiroueBnble ciioBa: Koppo3usi, OMOIOBpEKICHNE, TPUPOIHBIE He(DTIHBIE KHUCIOTHI, HHTUOUTOPEI,

CyJib(haTBOCCTAHOBIIUBAIOIINE OAKTEPUH.

DOI: 10.32935/1815-2600-2019-122-3-26-30

N. A. Mamedova

Azerbaijan State Oil and Industry University

Synthesis and Application of Chloride Complexes Natural Oil Acids

as a Corrosion Inhibitors

The allyl ether if phtalyc acid has been synthesized, which has been subjected chlorination. On base of chlorpropyl
ether of the phtalic acid and amidoamin, imidaoline of natural oil acid (NOA) the chlorocontaining amidoamin and
imidazoline complexes have been received. The last have been proposed as inhibitors of acid- and bio-corrosion
received chlorocomplexes of natural oil acid have been tested as inhibitors of CO2 and H2S corrosion. Physical

and chemical characteristics and influence of effect of synthesized compounds in bio-corrosion on life activity



of the sulphate-reduction bacterium in three concentrations by 30°C during 15 days have been studied. It have been
determined that chloride complexes of N-propylphalatoamidoamine and N-propylphalatoimidazoline of NOA process
by bactericide properties and may be recommended as high effective inhibitor against metals biocorrosion.

Key words: corrosion, biodamage, distillated natural oil acids, inhibitors, sulphate reducted bacteriums.

OnTuMu3anys cofiep:KaHuA NPUCAT0K K TOIJIMBY VISl PeaKTHBHBIX IBUraTeseil IpH ero NpuMeHeHHH

B IM3eJbHBIX IBUTaTeIAX

C. H. Bourun, U. B. Benos, H. M. Jluxteposa, J. 1. Aaucumosn

25 'ocHUU xummotonorun MunoGopons! Poccun

volginsn@mail.ru

IIpusedenvl pezynomamol UCCAE008AHUS BOZMONICHOCU NPUMEHEHUsS, MONAUBA O/ PEAKMUGHBIX Jgucamenet

6 OU3ENbHBIX 08USAMENIAX NYMEM UCNOAb306ANUS 8 Kauecmee nPOMOmopa 60OCNIAMEHEHUs. 2-IMUN2eKCUTHUMPAMa
U NPOMUBOUZHOCHOU NPUCAOKU HA OCHOGE BbICUIUX KapOoHosblx kuciom. [Ipoeedenue ucnotmanuii ¢ UCnONb306aHUEM
meopuu NAAHUPOBAHUSA PAKMOPHO20 IKCHEPUMEHMA HO3GONULO YCIMAHOBUMb 3AKOHOMEPHOCMU PA30ENbHO20 U
COBMECMHO20 GIUAHUSA QYHKYUOHANBHBIX NPUCAOOK HA YPOBEHb IKCHIYAMAYUOHHBIX CEOLICNE MONIUS,
ONMUMUZUPOBATN COOEPHCAHUE BEBOOUMbBIX 8 TONAUBO NPUCAOOK.

KaroueBrble c1oBa: TOIUIMBO JUISl pEAKTUBHBIX JBUTATENEH, IU3€IbHOE TOIIIMBO, BOCIITIaMEHEHNE, H3HALTUBAHUE,
2-3TUATE€KCUIIHUTPAT, BBICIIHE KAPOOHOBBIE KUCIIOTHI, TEOPHSI INTAHUPOBAHUS SKCIICPUMEHTA, MOJICIUPOBAHUE.

DOI: 10.32935/1815-2600-2019-122-3-31-37

S. N. Volgin, I. V. Belov, N. M. Likhterova, D. I. Anisimov

The 25th State Research Institute for Himmotology, Ministry of Defense, Russian Federation

Optimization of Content for Jet Fuel Additives When Used in Diesel Engines

The article deals with the research data of the possibility for application of jet fuels in diesel engines using
2-ethylhexyl nitrate and anti-wearing additives based on higher carboxylic acids as the ignition promoter. Conducting
tests using the factorial test design theory allowed us to establish the regularities of separate and joint influence of
functional additives on the level of fuel operation properties, and to optimize the content of additives mixed into fuels.
Key words: jet fuels, diesel fuels, ignition, wear, diesel engine, 2-ethylhexyl nitrate,

higher carboxylic acids, test design theory, simulation.

M cno/b30Banne MOTEHIHAJIA TEILUIOBOI JHEPTHH MOATOBAPHOI BOIABI HA TEXHOJOTHYECKHE HYKIbI
o0eccoiuBaHus HeTH

J. C. Kpapuyk?, P. JI. Tatnsies?, H. JI. Ipiranenko®, T. E. Apreesa®, C. H. Haraesa?
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Ha npumepe JIHC-2 Tanaxancxkoeo HI'KM paccmompen eapuanm mexHuuecko2o peuienus ucnoab308aHus
NOMEeHYUaIa Mmeniogoll SHepeuL HoOmMosapHou 800bl nepekauusaemon na KHC 0ns npedsapumensvHozo nazpesa
NPOMBIBHOU 800bl HEOOXOOUMOUL 011 MEXHO02UYECKUX HYHCO 0beccorueanus Heghmu. Mcnonv3osanue nomyyeHHol
MEena060t MOWHOCTU NO360IUMN CYWECMBEHHO CHUUMb HASPY3KY HA CYUWECMBYIOUYI0 KOMENbHYI0 U UCKTIOYUND
HeobX00UMOCMb COOPYHCEHU OONOTHUMENLHOU KOMENbHOLL.

KiroueBble ciioBa: T€IUI000MEH, TEIIOBAst S3HEPTHsl, IOTOBapHasl BOJIa, HArpeB, 00€CCOIUBaHUE.
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D. S. Kravchuk?, R. D. Tatlyev?, N. D. Tsyganenko?®, T. E. Arteeva®, S. N. Nagaeva?

INGDU «Talakanneft», 2Tyumen Industrial University, branch in Surgut,
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The Use of the Potential of Heat Energy of Commercial Water

on the Technological Needs For Oil Washing

On the example of the BPS-2 of the Talakan OGKM, a variant of the technical solution of using the potential
of thermal energy of produced water pumped to the pumping station to preheat the wash water necessary

for the technological needs of oil desalting is considered. The use of the obtained heat power will significantly
reduce the load on the existing boiler house and eliminate the need to build an additional boiler room.

Key words: heat exchange, thermal energy, produced water, heating, desalting.

TexHosorus MPoOBeIeHNS MOBTOPHOT0 MHOT030HHOTO THAPABIMYECKOT0 Pa3pbiBa MJIACTa ¢ HCMOJIb30BAHHEM
MOTOKOOTKJIOHSIIOIIEro OuonoumMepa

A. C. Banuynnux

TIII «JTanrenacuedrerasy, 000 «JIYKOMJI-3anaxuas Cuéupb»

Albert.Valiullin@lukoil.com

B pabome paccmampusaemcs mexunonozus npogederus NOBMOPHO20 MHO2030HHO20 SUOPABIULECKO20 Pa3Pbled
nracma (MI'PII) ¢ npumenenuem buononumepa, Komopas cnocoocmeyem nepepacnpeoeneHuro nomoKd cmecu
3a cuem 8peMeHHOU OIOKUPOBKU 8bICOKONPOBOOUMbIX KAHAN08 U UHULUAYUY paHee HeOPEHUPYEMBbIX 30H.

B oannoii mexnonozuu npumensiemest cmanoapmuoe noozemHoe 0bopyoosanue 6e3 Kakux-iubo MexaHu4eckux
cnoco606 uzonayuu. M3zyuen mexaHusm 8pemeHHoU O10KUPOBKU 8bICOKONPOHUYAEMbIX 30H. 3a cuem 8061e4eHUs
6 pabomy panee HeOpeHUPYeMblX 30H NAACMA NOBLIUAENICS TNEXHOI02UUHOCMb npoyecca nosmoprozo MIPII.
KiioueBble c10Ba: MHOTO30HHEIH THAPOPa3PhIB IIIACTA, OMOMIOIUMED, OTKIIOHUTEID,

MPOMIAHT, TeOPHU3HIECKHE UCCICIOBAHUS CKBAXKHH.
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A. S. Valiullin
TPE Langepasneftegaz of LLC LUKOIL-West Siberia
Repeated Multi-Zone Hydraulic Fracturing Technology Application

Using a Flow Deflecting Bio-Polymer



The technology of repeated multi-zone hydraulic fracturing (MHF) using a biopolymer is considered in this paper.
It contributes to the redistribution of the mixture flow due to the temporary blocking of highly conductive channels
and the initiation of previously undrained zones. This technology uses standard underground equipment,

without any mechanical isolation methods. The scientific novelty of the work is presented by studying the mechanism
of temporary blocking possibility of high-permeable zones. The practical novelty consists in increasing

the technological effectiveness of the process of repeated MHF due to the involvement of previously

undrained zones of the formation.

Key words: multi-zone hydraulic fracturing, bio-polymer, diverter, proppant, well logging.

JlaGopaTopHble uccae10BaAHNS N3MEHEHHS] OPHEHTAIIMN KOPPO3HOHHBIX TPEIINH HA MOBEPXHOCTH
MAarucTpaJbHBIX ra30MPOBOAOB NMPH BO3AeliCTBUY BHYTPEHHUX HANPSKEHU T

. O. bykiemen

Camapckuii rocy1apCTBEHHBIN TEXHUYECKU YHUBEPCUTET

bukleshev_dima@mail.ru

B cmamuve paccmompeno kopposuonnoe pacmpeckuganue noo Hanpsisicenuem (KPH), komopoe aensiemcs
PA3BHOBUOHOCHIBIO KOPPOZUOHHOU NOBPENHCOAEMOCU MEMANI08, PA3BUBAIOWEICS NOO 8030€liCIEUEM ONPEOeNeHHOU
KOPPO3UOHHO-AKMUBHOU CPeObl U CIAMUYECKUX UIU HUSKOYACTHOMHBIX YUKIUYECKUX HANPANCEHUL PACTHANCEHUSL
(MPULOIHCEHHBIX UTU OCTAMOYHBIX) HymeM 00pa3068aHusi mpewjut 0e3 8blpaAN’CEHHbIX NPUHAKO8 CORYMCMEYuel
PA3PYUEHUIO NIACMU4ecKoU 0ehopmayuu U Haruyus npooykmoeg kopposuu. Kopposzuonnoe pacmpeckusanue
MALUCTPATLHBIX 2A30NPOBO00S 8bI36AHO OCUCBUEM 2DYHIOBO20 INEKMPOIUMA HA HAPYICHYTIO NOBEPXHOCHL MPYOLL,
Haxoosuelicst noo0 pabouum HympumpyoHvim 0agnenuem 2asa. lpeonpusamus, SKcniyamupyrouue CUcmemy
MALUCPATLHBIX 2A30NPOBO00S, MO2YM 0OHAPYIICUMb Hauyue 0151 Hux npodaemvt KPH nubo npu paspuvige
deticmayrouje2o 2azonposooa, 1bo 6 ciyyae npogedetus 00C1e008aHUs 2a30npogooa. B ntobom cryuae nepeo
npeonpuamuUAMYU 803HUKAEM 80NPOC 0 803MONCHOCMU U Oe30ndacHoCmU OdNbHelulell SKCNLyamayuu (Haauyuu

He BbIsABNEeHHbIX 0eheKmos) uiu Heooxooumocms ouaznocmuku oegpexmos KPH.

KiroueBble ci10Ba: MarucTpalbHBINA Ta301POBOA, Ae(PEKTh, TMarHOCTHKA, KOPPO3UOHHOE PACTPECKUBAHHE,
HaANPSHKEHUSL.
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Laboratory Studies of Changing the Orientation of Corrosion Crackings

on the Surface of Main Gas Pipes under Exposure to Internal Stresses

Stress corrosion cracking (SCC) is a type of corrosive damage to metals that develops under the influence

of a certain corrosive-active environment and static or low-frequency cyclic tensile stresses (applied or residual)

by the formation of cracks without pronounced signs of concomitant plastic deformation and the presence of corrosion
products. Corrosive cracking of trunk gas pipelines is caused by the action of ground electrolyte on the outer surface

of the pipe, which is under the working in-line pressure of the gas. Enterprises operating the system of gas pipelines



can detect the presence of a problem of SCCs for them either when the existing gas pipeline breaks or in the case
of a gas pipeline survey. In any case, enterprises are faced with the question of the possibility and safety
of further exploitation (the presence of undetected defects) or the need to diagnose SCC defects.

Key words: gas pipeline, defects, diagnostics, corrosion cracking, stresses.

HeijipocereBasi MoJeJIb /15l IPOTHO3UPOBAHNUS COCTOHHUA He(TEra3zonposoaos

T. E. Apreesal, H. JI. Lipiranenxo?, P. JI. Tatibies®
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B cmamve npedcmasnena cmamucmuyeckas Mooens 05l NPOSHOSUPOBAHUSA PA3GUMUS KOPPO3UU, 3A8UCAUIASL
om epemenU, 015 Hepme- U 2a30NPOBOO0E C UCNONB30BAHUE UCKYCCNBEHHOU HEUPOHHOU Cemu @ Kauecmee
AnbMepHAmMuUBbl Cyuwecmeayiowemy memooy u npo8eoeHa OYeHKU ee adekeamnocmu 6e3 npumMeHeHUss Memooos
Koppekmuposku 0annvix. Modenv cpopmuposana na ocHose napamempos 0eexmos, 63sAmuix U3 NOMOUHbIX
OaHHBIX KOHMPOJISL U KOIUUECTNBEHHO OYEHEHHbIX CIAmUCmu4eckum anaiuzom. Paspabomannas mooens
N0360J5€M NPOSHO3UPOBAMb 2IYOUHY KOPPO3UU U OIUHY 0eheKma, a maKice MOdHcem UCHONb3I068AMbC S

0718 pacyema cKOpOCmu KOPPO3UU U ee pa3gumus.

KaroueBsle cioBa: HellpoceTh, TPyOONPOBO, KOPPO3Hs, IPOTHO3UPOBAHHE.
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Neural Network Model for Predicting the Condition of Oil and Gas Pipelines

Using a statistical model to predict the development of time-dependent corrosion for oil and gas pipelines using an
artificial neural network as an alternative to the existing method and assessing its adequacy without using data
correction methods. This model is based on the parameters of defects taken from the flow control data and quantified
by statistical analysis. The developed model gives a forecast of the depth of corrosion and the length of the defect.

It can also be used to calculate the corrosion rate and the development of corrosion.

Key words: neural network, oil pipeline, gas pipeline, pipeline, corrosion, forecasting.

MeTo/1 OlleHKH KOMMEPYecKoro MoTeHIMAJIA HCI0/Ib30BAHUS IIPHPOJHOIO ra3a
B Ka4ecTBe MOTOPHOI0 TOIIMBA

B. 0. Xarskos?, B. JI. 3y6apesa?, A. B. Upanos®, A. C. Capkucos?, A. ®. Anzgpees?
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3[leHTp cTpaTerny ¥ COBEPIICHCTBOBAHMS YIPABJICHUS TPAHCIIOPTHEIM KOMILIEKCOM,
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B cmamve paccmompenvt 60npocel oyenKu KoMMeEPHeck020 NOMeHYUAId UCNOIb308AHUL NPUPOOHO20 243d

6 Kawecnee MoOmopHoco monjaued. HCCJZ@OOGGHO 6llUsHUEe Koonepayuu Me.?fcay yuacmHukamu pblHKa Ha 8bl60p YEH.
HOKLBGHO, umo npu Koonepayuu onmumaﬂbHozZ, mo ecmbs daiou;ezi MAKCUMATIbHbLE CYMMAPHbLE 8bl.20()bl yuacmrukam
POBIHKA, Aejislemcs cmpamecus, npu Komopoﬁ 2a3omomopHrvle a6m0M06wzu npodaiomc;z no yenam, 0566‘1’161“/1661101441/!]14
MuHuMdJlebllZ YPO6€EHDb I’lpu5blflu np0u3600umeﬂﬂm. Hpu INMOM YEHbl HA cA30MONMOPHOE MONIUBO 3HAYUMETIbHO
yeeauduearomcst no CpaeHenHuro ¢ pasHOBECHbIMU.

KiaroueBbie ciioBa: AJIBTEPHATUBHOEC MOTOPHOC TOIINIMBO, NUCITOJIB30BAHHUE IIPUPOAHOIO Ira3a,

ABTOTPAHCIOPTHBIE CPEICTBA, UCIIOJB3YIOIINE IPUPOAHBII Ta3, TEOPUS UID.
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Considers estimation of commercial potential of natural gas use as motor fuel. The influence of cooperation
between market participants on the choice of prices is investigated. It is shown that with optimal cooperation,
that is, giving maximum total benefits to market participants, there is a strategy in which gas-engine cars are sold
at prices that provide a minimum level of profit to producers. At the same time, the prices for gas motor fuel

are significantly increased in comparison with the equilibrium ones.

Key words: alternative motor fuels, natural gas, natural gas vehicles, game theory.
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