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Kanaccunpukanys 1 MCTOYHMKM 0TX0A0B HEQTAHONH NMPOMBILLIEHHOCTH

E. C. bypeixuna, b. I1. Tymansa

PT'Y medtn u raza (HUY) um. U. M. I'yOkuna

bortum@mail.ru

B pezynomame deamenvrocmu no 0obwive, nepepabomke, mpaHcnopmuposKe U Xpanenuu Hegpmu o6pazyiomcsi
PpaznuyHvie mgepovie Omxoobvl U blOPOC IMUX OMXO0008 MOJCEM OKA3bI8AMb HeDIALONPUAHOE 8030elicmaue

Ha oKkpydcarowyio cpedy u 300posve yenoseka. Ha negpmenepepabamuisarowux 3a600ax obpaszyiomces meepovie
omxo0ul u uiiamsl (om 3 00 5 ke na 1 m nepepabamwvisaemou Hegpmu), 80% KOMOPBIX MONCHO CHUNAMb ONACHBIMU
U3-30 NPUCYMCMBUSL MOKCUYHBIX OP2AHUYECKUX Geujecma U msicenvix memannos. Cpeou meepovix 0mxo006 ocoboe
BHUMAHUe YOensiemcs He(hmsanvlm ocmamkam. B oannom ucciredosanuu npusedena Kiaccugpurayus omxooos
HeQhMAHOU NPOMBIULEHHOCTIUY, ONUCAHBI UCHOYHUKY UX B03HUKHOGEHUS U hakxmopul, deaaioujue OaHHble OMX00bl
OnacHvIMU 07151 OKpYdHcaroueti cpeobi.

KiroueBble ciioBa: Herenuiam, 0TX01bl He()TAHOM MTPOMBIIIUICHHOCTH,

HedTenepepaboTKa, TOKCHYHOCTh, KAHIIEPOT€HHOCTbD.

DOI: 10.32935/1815-2600-2020-127-2-3-8

E. Burykhina, B. P. Tumanyan

Gubkin Russian State University of Oil and Gas

Classification and Sources of Qil Industry Wastes

As a result of oil production, refining, transportation and storage, various solid wastes are generated and the release
of these wastes can have an adverse effect on the environment and human health. Solid wastes and oil sludges

are generated at refineries (from 3 to 5 kg per tonne of refined oil), 80% of which can be considered hazardous

due to the presence of toxic organic substances and heavy metals. Among solid waste, special attention is paid

to oil residues. This study provides a classification of oil industry wastes, describes the sources of their occurrence
and factors that make these wastes hazardous to the environment.

Key words: oil sludge, oil industry waste, oil refining, toxicity, carcinogenicity.

3akoHOMepHOCTH H3MEHEHHUsI Ka4ecTBa JUCTULISITHBIX BAKYYMHBIX ()paKiuii

¥ I0POKHBIX OUTYMOB NPH 00/1aropakuBaHuy Hedreii

I1. M. Troxmmmna, XK. P. IToroBa

I[TAO «CpenHeBOKCKAN HAyTHO-UCCIICIOBATEIBCKUH HHCTUTYT 0 HedTemepepaboTke»

TukilinaPM@svniinp.ru

IIposedensl ucciedoanus usmMeHenus Kaiecmea OUCMUIIMHbIX QPaKyull 6aKYYMHOU NepecoHKU U OOPOIHCHBIX
OUMYMO8 NPU PA3IUUHBIX COOEPACAHUSX IecKUX Hehmell 8 nepepabamuieaemotl cpeonempyonou negpmu. Ha npumepe
cemewenus Heghmeti Tloxpoeckoeo u Copouuncrko-Hukonunckoeo mecmopooicoenuii 6 coomuouenusx 90:10 — 70:30
NpPOBedeHbl IKCHEPUMEHMBL, MOOETUPYIOWUe 8 1a00PAMOPHBIX YCI0BUAX AMMOCHEPHYIO U 8AKYYMHYIO NEPE2OHKY
NOMYUEHHBIX cMecell, OKUCTeHIe OCIAKO8 8AKYYMHOU Nepe2oHKU U NOTYyYeHUe 00pa3yo8 OKUCICHHbIX OUmMyMO8.
Yemanoeneno, umo obnazopasicusanue cpedneil Hegpmu n1eckumu Hehmamu no36015em y8eaudueams omoopul

CEEMILIX paxyuil He YXyoulas ux c80UCmed, 0OHAKO NPUSOOUM K NEPePACHPEOeNeHUI0 2PYNN COeOUHEHU 8



MAACENBIX OCTNAMKAX, USMEHEHUIO UX CIPYKMYpbl U ceoticms. Boeneuenue 10—30% neekoti negpmu 6 nepepabomky
NPUBOOUM K CHUINCEHUIO 0e(h)OPMAMUBHOCMU OUMYMO8 NPU HUSKUX MEeMNepamypax u Ko2e3uu, OyeHusaemou
Ounamuueckoll gas3kocmouio. Ilokazano, 4mo npou3go0cmseo 0OPOAHCHLIX OUMYMO8 8 YCI0BUAX 00ALOPANCUBAHUS
HeQhMAHO20 CHIPLS BO3MONCHO NPU PEATUZAYUU MED, HANPABLEHHBIX HA NOOOOP KOMHOHEHMO8, CHOCOOHBIX
KOMNEHCUPOo8ams 0epuyum maicevix apoMamudeckux u acpanbmeHo-CMOTUCIBIX COCOUHEHUT, a MAKice cepbl 8
HeNnpu2oOHOM 071 HPOU3800CMEA OUMYMOB 2YOPOHe, 8 MOM HUCTE 8 YCIOBUAX PADOMbI OUMYMHBIX YCIMAHOBOK HA
NPUBOZHBIX MOOUPUKATHOPAX C OpeaHU3aYUell UX pasmeujeHus U 003UPOBAHUS 8 MEXHOL02UYEeCKUll npoyecc.
KuroueBsble ciioBa: He(DTSIHOM JOPOXKHBIN OUTYM, JeTkas HedTh, 0bIaropaxxuBanue HeTH, TBEpAbIe Tapa(HuHEIL.

DOI: 10.32935/1815-2600-2020-127-2-9-15

P. M. Tyukilina, J. R. Popova

Middle Volga Oil Refining Research Institute JSC

The Regularities of Changes in the Quality of the Vacuum Distillate Fractions

and Road Bitumen for Qil Refining

This paper presents the results of experimental processes simulating under laboratory conditions atmospheric and
vacuum distillation of the obtained necessa, oxidation of residues by vacuum distillation, and obtaining samples of
oxidized bitumen through the use of the mixing of oils Pokrovskoe and Sorochinsko-Nikolskoe oil fields in the ratio of
90:10 to 70:30. It is shown that a changes in the quality of distillate fractions of vacuum distillation and road bitumen
at different contents of light oils in the processed medium-tube oil. It is established that the refinement of medium oil
with light oils allows to increase the selection of light fractions without worsening their properties, but leads to a
redistribution of groups of compounds in heavy residues, changing their structure and properties. The involvement of
10-30 % of light oil in the refining process decreases the deformability of bitumen at low temperatures and the
cohesion estimated by the dynamic viscosity. It is shown that the production of road bitumen in the conditions of
refining of oil raw materials is possible with the selection of components that can compensate for the shortage of
heavy aromatic and asphalt-resin compounds, as well as sulfur in unsuitable for the production of bitumen tar.

Key words: oil road bitumen, light oil, oil refining, solid paraffins.

HccnenoBanue KoppeasinMOHHON 3aBUCHMOCTH PeAaKINU 3TePU(PUKANMM SIHTAPHOH KUCTOTHI

METO0M KOMNBIOTEPHOr0 MO/IeJTHPOBAHMS

M. A. Mamenpspos, @. M. Benuera, ®. X. Anuera, K. O. Ucpadunora

HNucTuTyT HePTexuMmuueckux nporteccoB HAH Azepobaitmkana

fatma-aliyeva@mail.ru

IIposeden psio axcnepumenmos no cunmesy OUOKMUI08020 IPuUpa SHMAPHOU KUCIOMbL ¢ NPUMEHEHUEM
PAaA3NTUYHBIX Kamaiusaniopoe upacmeopumeﬂezi. Ha ocnosanuu aaHHblx no KOMNnovlOmepHomy MO()EJZMPOGCIHLHO
HauoeHbl ONMUMAIbHbIE KATHATUZAMOPbl HPOYeCcca Smepudurayuil.

KiueBble ci10Ba: SHTapHAS KUCIOTA, dTepUDUKALNS, KaTaTH3aTop, ONTUMHU3AIIHS, MOJICITHPOBAHHE.

DOI: 10.32935/1815-2600-2020-127-2-16-19



M. A. Mammadyarov, F. M. Veliyeva, F. H. Aliyeva, K. O. Israfilova

Institute of Petrochemical Processes named after Y. H. Mammadaliyev

of Azerbaijan National Academy of Science

Study of the Correlation Dependence of the Succinic Acid Esterification Reaction

by Computer Modeling

A series of experiments on the synthesis of succinic acid dioctyl ester using various catalysts and solvents

were carried out. Based on computer modeling data the optimal catalysts for the esterification process were found.

Key words: succinic acid, esterification, catalyst, optimization, modeling.

Pa3paboTka neHooOpa3zoBaTtes 1Jisl NPUMEHEHUS B CKBaKHHAX € 00JILIINM COJepKaHueM ra30Boro
KOH/IeHcaTa VA YIaJeHUs JKHMIKOCTH ¢ 3200 CKBasKMHbI. ONBIT NPUMEeHEHHUS B YCIOBHAX
YPpeHroickoro ra30Boro MecTopo:KIeHus

M. A. Cunun, JI. A. Marajnosa, 3. A. Illuarunos, M. A. Uepsirosa, I'. P. Kytymesa

PI'Y nedru u raza (HUY) umenu U. M. I'yOkuna

lubmag@gmail.com

Haxonnenue srcuoxkocmu 6 2a308b1X CKEANCUHAX NPU CHUNCEHUU 0eOUMA 2a3a AGNAeMCs 0OHOU U3 OCHOBHBIX
npoobem sxcnayamayuu 2a306vix ckeaxcun. OOHUM u3 Hauboee pacnpocmpaHeHHbIX Memo008 YOaieHus
AHCUOKOCIU € 3A00351 2A308bIX CKBANICUH ABTIACMCS NpuMenenue nenoobpazosameneu. B PI'Y negpmu u caza (HUY)
umenu M. M. I'vOoxuna pazpabomar nenoobpasosameib, OOHUM U3 NPEUMYUECTE KOTNOPO2O AGNAIOMCS bICOKUE
nokazameny KpamHocmuy u yCmouyueoCmu NeHvl Npu 8biCOKOM COOEPHCAHUU 8 HCUOKOCU Y21e8000POOHO20
konoencama. I[Iposedenvl onvimHo-npomMblUIeHHbLE UCHLIMANUS OAHHO20 NeHo0bpa3oeamens

Ha Ypeneouckom ea30KOHOeHCAmHOM Mecmopodcoenuu. Ilpumenenue nenoobpasosameins no360aUL0

CHU3UMb YPOBEHb HCUOKOCIU 68 CINBOJIE CKEAMCUH U YBeNUdUMb 0ebum 2asa.

KmioueBble cjioBa: Ta30Bast CKBaKHMHA, BEIHOC BOJIBI ¢ 320051 Ta30BOM ckBakuHbI, [IAB, menooOpa3oBaTeb.

DOI: 10.32935/1815-2600-2020-127-2-20-24

M. A. Silin, L. A. Magadova, Z. A. Shidginov, M. A. Cherigova, G. R. Kutusheva

Gubkin Russian State University Of Oil And Gas

Development of the Foamer for Gas Wel Deliquification with a High Gas Condensate Content. Results of
Application in the Conditions of Urengoyskoe Gas Field

Liquid loading in gas wells is known to be one of the main problems of gas well production. One of the most common
methods of gas well deliquification is the use of foamers. In Gubkin University a foaming agent has been developed,
one of the advantages of which is a high foam stability and foam multiplicity with a high hydrocarbon condensate
content. The foamer has been experimentally applied at the Urengoyskoe gas and condensate field. The use of the
foaming agent allowed decreasing the liquid level in the wellbore and, as a result, increasing the gas flow rate.

Key words: gas well, gas well deliquification, surface-active substance, foamer.



HoBble HCTOYHMKHM KOPPO3MHU 000PY10BAHUSA

YCTAHOBOK NEPBUYHOM nepepadoTKu HeTH

I1. A. Bopur'?, M. I. 3agopoxnsiii?, A. JI. Iserkos?, B. JI. JlonmaTtos?

'PI'Y nedtu v raza (HAY) um. Y. M. I'y6kuna,

2000 «KOJITEK-DkoXum»

borin@koltech.net

B pabome npedcmasnena cucmema Xumuxo-mexHor02uecKol 3auumsl Om KOppOo3uU KOHOEHCAYUOHHO-XOA0OUTLHO2O
000pY00BaHUsL YCMAHOBOK Nep8UYHOU nepepabomku vepmu. [Ipusedeno coepemennoe npeocmasieHue o
XUMUKO-THEXHOIO2UHECKOU 3auume, ORUCAHbL UCTIOYHUKU KOPPO3UU, CNOCOObI U KpUMepu aHATUMUYecKo20
xonmpois. Iloxazano, umo 6 nociednee 8pems Ha pside Hedpmenepepadbamuvl8aruux 3460008 CKIA0bI8ACMC s
HeMUNUYHAs CUMYayus U NOAGISIOMCS HOGble UCOYHUKY KOPPo3uu 000pyoosanust. OOHUM U3 MAKUX UCHOYHUKOG
KOPPO3UU s18IAEMCsl YKCYCHAS KUCIOMA. YCmanoeieno, umo cyujecmeennvie UsMeHeHUs: @ XUMUKO-MeXHOI02ULeCKOll
saujume 060py008aHUsL C6A3AHbL C BOBNIEUEHUEM C CbIPbE NPU MPAHCHOPMUPOBKE CHEYUATbHBIX Pea2eHmos O
yeenuyenus npoxauku Heghmu. Ilpu mepmuueckou 0ecmpykyuu HeKOMOoPbIX Peazenmos nPouUcxooum bloesieHue
YKCycHotl kuciomul. [Ipednazaiomest cnocodvl OnmuMu3ayuy XUMUKO-mexHoI02UYecKoll 3auumol Om KOppo3uu
obopyodosanus.

KioueBble c10Ba: HCTOYHUKHA KOPPO3UH, MOHUTOPUHT KOPPO3UH, XUMHUYECKHE METO/IBI 3alIUTHI OT KOPPO3HH.

DOI: 10.32935/1815-2600-2020-127-2-25-29

P. A. Borin'2, M. G. Zadorozhnyi?, A. L. Tsvetkov?, V. L. Dolmatov?

!Gubkin Russian State University of Oil and Gas,

2LLC KOLTECH-EcoChem

The Newly Opened Corrosive Conditions

in Oil Refinery Distillation Unit Overhead Equipment

The modern chemical procedure for corrosion control at oil refinery distillation unit overhead equipment is reported
in the research paper. The modern overview of chemical corrosion sources and protection as well as the ways

and criteria of corrosion analytical monitoring are presented by authors. In more recent time it has been noticed
the corrosion in oil refinery is not so usual and typical as earlier because of a new source of corrosion, particularly,
the acetic acid. The essential technology change in refinery equipment corrosion protection is needed because

of certain chemical agents are added to crude oil to improve the crude flow transport through the pipeline.

When those chemical agents are exposed to thermal decomposition in oil refinery then acetic acid is formed.

The paper suggests the enhanced corrosion control chemical method to protect oil refinery equipment.

Key words: source of corrosion, corrosion monitoring, chemical method to protect corrosion.

OueHKa NepcrneKTHB OTKPBHITUSI HOBBIX HepTera3oBbix 3asexeil B pu(eiickux 0TI0KeHUusIX
KyromM0uHCKOro MecTopoKIeHus1

B. An. I'ammackapos!, C. B. Haymos!, H. M. Kytykosa?, 10. A. ®umumnuos?,

A. A.Tepr*, B. B. Bapakcun®, 10. B. lllexonanosa*

'000 «Cnasredrb-Kpacnosipcknedrerasy,



IAO «HK Pocuedptb»,

3JlemapTaMeHT IO HEPOIOIL30BaHMIO 1o LlenTpansro-Cubupckomy okpyry (LlerTpecubueapa),

4000 «Cubupckuit HTL] vedtr 1 raza»

gertsibntc@gmail.com

B cmamve npeocmasnen ananus naubonee unghopmamusHovix duomaprepos Hegpmeil u 6UMYMouUd08
Heghmemamepunckux nopoo baiikumckoii anmexauzvl. [locmpoennas Ha ocHoge nepeunmepnpemayuy OaHHbIX

pabom MOI'T-2D u 3D mexmonuyeckas Mooenb n0360Uld NPOGECMU NATCOMEKMOHUYECKUE PEKOHCMPYKYUU
ucmopuu hopmupoganuss CmpyKmypHo20 NIAHA MEPPUMOPUY U pearu3ayull HeghmemamepuHcKumu nopooami C60e20
2eHEPayUOHHO20 NOMeHyuana. Boidenenvl yeiepooucmas nauyka upamMdIKeHCKOU U MAOPUHCKO-8I0PEUeBCKAsL
HeghmezazomamepuncKue moauji, 6bl0e1eHbl UHMEPBATbL PA3PE3d 6EPOIMHO20 PACAPOCMPAHEHUsL OPY2UX

VenepooUCmbiX He(hme2a3oMaAmePUHCKUX na4ex — Cmpamuepauueckux auaio208 KapooHamusix 10pyoueHcKol,
KVIOMOUHCKOUL U, 6ePOSIMHO, I0KMEHCKOU U D0J1ee MOI0ObIX KAPOOHAMHBIX MOJIU KPAEBbIX Hacmell pugheticko2o
baccetina ocadkounaxonienus. Ilposedena oyenka xamazeHemuyecko npeodpaz08aHHOCMU OPAHUYECKO20
BeUecmea MamepUHCKUx nopoo U 00bemMa 2eHEPUPOBARHBIX UMU HeQhMU U 2a3a HA PA3HBIX IMANAX 2E002UYECKO20

pazeumusi meppumopuu. JJoxazan 0CHOGHOU 8KIA0 8 cenepayuto Hegpmu Kyromouncko2o mecmoposicoeHus.

VenepoouUCcmo nauku upaImMaKeHckot moawu. Ilo umozam pabomoi 6bl0eneHbl HOBbLE NEPCHEKMUBHBIE OGYUKU

6 puchetickom komniexce, cooeprcawgue ne menee 900 man m negpmu. Buinonnennvie pacuemol HOKA3bIBAIOM
8blCOKUL nomenyuan oanbrelutell pazpabomru Kytombunckoeo mecmopoicoenus.

KiaoueBble c10Ba: HehTeMaTepUHCKUE TOIIH, PUPESHCKIE 3alIe)kKH, OIIEHKA PECYPCOB,

cucTema oreHKH 3 GEeKTUBHOCTH Te0I0ropa3BeIOYHbIX padoT.
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V. A. Galiaskarov!, S. V. Naumov', N. M. Kutukova?, Yu. A. Filiptsov?,

A. A. Gert*, V. V. Varaksin*, Yu. V. Shehodanova*

"LLC «Slavneft-Krasnoyarskneftegaz», *PJSC «Rosneft Oil Company», *The Department for Subsoil Use

in the Central Siberian District (Tsentrsibnedra), “LLC «Siberian Scientific and Technical Petroleum Center»
Assessment of the Prospects for the Discovery of New Qil and Gas Deposits

in Riphean Deposits of Kuyumbinsky Field

The authors presented new data on oil source deposits that served as sources of oil and gas from the Kuyumbinsky
field. The analysis of the most informative biomarkers of oils and bitumoids of oil-source rocks of the Baikit anteclise
is presented. The tectonic model, built on the basis of reinterpretation of the data from the works of MOGT-2D and
3D, made it possible to carry out paleotectonic reconstructions of the history of the formation of the structural plan
of the territory and the realization by the source rocks of their generation potential. The carbon bundle of the
iremeken and Madrinsko-Vedreshev oil and gas source strata was identified, the intervals of the section of the
probable distribution of other carbon oil and gas strata - stratigraphic analogues of the carbonate Yurubchen,
Kuyumbin and, probably, Yukten and younger carbonate strata of the Riphean sedimentary basin were identified. The
catagenetic transformations of the organic matter of the parent rocks and the volume of oil and gas generated by them
at different stages of the geological development of the territory are evaluated. The main contribution to the oil
generation of the Kuyumbinsky deposit of the carbon bundle of the iremeken strata has been proved. The promising

oil and gas resources are calculated. An assessment of the required exploration volumes was carried out to confirm



the presence of deposits. The levels of 0il production are calculated and a feasibility study of the effectiveness of the
development of new deposits is carried out. Based on the results of the work, promising new traps were identified

in the Riphean complex containing at least 900 million tons of oil. The performed calculations show a high potential
for further development of the Kuyumbinskoye field.

Key words: oil source strata, Riphean deposits, resource assessment, system for evaluating the effectiveness of

exploration.

IIpo6siembl noBbImIeHns HeGTEOTIAUHN H ONBIT PeATH3ANNU NOJIMMEPHOT0 3aBOJHEHHUS B YCJIOBHUSX
pa3padoTku MecTopo:xaenus: Kantamkac

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

Kacnwuiickuii rocy1apcTBEHHBI YHUBEPCUTET TEXHOJIOTHH

n nHxuHupuHra umen 1. Ecenosa, Ka3axcran

senbek@rambler.ru

B cmamwe paccmompenvi npobnemvt nogvluuenus Hegpmeomoauu mpyoHOU38IeKAeMbIX 3anacos Hegmu.
IIpedcmasnenvl pesynvmamel NPUMEHEHUs ROIUMEPHO20 3A800HEHUSL 8 YCIOBUAX PA3PAOOMKU MECHOPONCOCHUS
anamrac, 00HO20 U3 803MONCHBIX IPHEKMUBHBIX MeXHOL02ULL NOBbIUEHUS Hehmeomoadu niacma
obecneuusanuWux MaKkCUMAaibHbIL 0X8am U GblMEeCHeHUe Hehmu.

KioueBble cioBa: pa3paboTka, HepTeoTaua, TPyAHOU3BIEKAEMbIE 3allachl, MOJMMEp, 3aBOJTHEHNE, U3BIICUCHHE,
BBITECHEHHUE.
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S. T. Zakenov, L. K. Nurshakhanova

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

Problems of Enhanced Oil Recovery and Experience of Implementation

of Polymer Flooding in Terms of Development of Kalamkas

The article presents the problems of increasing oil recovery of hard-to-recover oil reserves, presents some results
of the use of polymer flooding in the development of the Kalamkas field, one of the possible effective technologies
for increasing oil recovery providing maximum coverage and displacement of 0il.

Key words: development, oil recovery, hard-to-recover reserves, polymer, flooding, extraction, displacement.

MopesupoBaHue IBHKEHHS 04ara

BHYTPHIJIACTOBOI0 rOPeHHUsI B MOPUCTOI cpese

X. M. I'am3aes

Aszep0aitpKaHCKHH TOCYJApCTBEHHBIN [IHUBEPCUTET HEPTU U IIPOMBIIUICHHOCTH

xan.h@rambler.ru

Paccmampusaemces npoyecc 6Hympuniacmogozo 2operus, Onucbleaemvill 2UNepoOOIULecKUM YPAGHEHUEM NEPEO20
nopsioka. Bhympunnacmosvlii 0sudicywuiics ouae 2operust npeocmaesisiemcst Kak NOOBUNCHbIL MOYEYHbIl UCMOYHUK

menJa, onucvl8aemulil c)eﬂbma-qbyﬁkuueﬁ. Ilocmasnewna 3a0aua no onpeaeﬂeHuio 3aKOHA 08UIICEHUsL 04azd



BHYMPUNIACMOB020 20PEHUsL N0 3A0AHHOMY OONOTHUMETbHOMY YCILOBUIO 8 BbIXOOHOM CedeHUlU Niacmd.

B nocmaenennoii obpammnoii 3a0aue chavana 0eibma-QyHKyus annpoxKCuMupyencs Henpepoblerol QyHKyuel,
samem cmpoumcs ()uCermelﬁ aHanoe 3a0ayu ¢ UCNOIb306AHUEM KOHEe4YHO-pa3HOCMHbLX annpoxcwwauuﬁ.

s pewienust noryyeHHoU pasHOCMHOU 3a0auu npediasaemcs CReyudIbHoe npedcmasienue, no36oaawee Haumu
NO0JICEHUE 0Ya2a 6HYMPUNIACIOB020 2OPEHUS NPU KANCOOM OUCKDETMHOM 3HAYEHUU 6PEMEHHOU nepeMeHHOL.

Ha ocnoge npednosicennozo svruuciumensioco aneopumma Obliy npo8edeHbl YUCieHHble IKCNEPUMEHNbL.
KurwudeBble cjioBa: BHYTPUILIACTOBOE TOPEHUE, MOJIBUXKHBIM TOUEYHBIN UCTOUHHUK,

3aKOH JBM)KEHHS MCTOYHUKA, alllIPOKCUMAIIHS AeIbTa-QyHKIMH, OOpaTHas 3a/1aya.
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Kh. M. Gamzaev

Azerbaijan State Oil and Industry University

The Modeling of the Movement of the Hearth In Situ Combustion in Porous Medium

The process of in-situ combustion, described by a first-order hyperbolic equation, is considered. The in-situ moving
combustion zone is represented as a moving point source of heat, described by the delta function.

The task is to determine the law of motion of the source of in-situ combustion according to a given additional
condition in the output section of the formation. In the posed inverse problem, the delta function is first approximated
by a continuous function, and then a discrete analog of the problem is constructed using finite-difference
approximations. To solve the obtained difference problem, a special representation is proposed that allows one

to find the position of the source of in-situ combustion for each discrete value of the time variable.

Based on the proposed computational algorithm, numerical experiments were carried out.

Key words: in situ combustion, movable point source, law of motion of source,

approximation of Delta function, inverse problem.

TexHoa0rusi NpoBeeHNs THAPABINYECKOT0 Pa3phiBa MJacTa Ha MecTopo:xkaeHusix Camapckoii o6aacTu
1O. B. llITeipnos, K. A. OBYUNHHUKOB

Camapckuii rocy1apCTBEHHBIN TEXHUYECKHI YHUBEPCUTET

yura.shtyrlov@mail.ru

B pabome paccmompena s¢ghghexmusnocmo npumenenus cudpasiuveckoeo pazpuiéa niacma (I'PII)

Ha mecmopoxcoenusix Camapckou ooracmu. Ilo mepe naxonnenus onvima nposedenus I PII nosviuanace

s pexmusHocme nAAHUPOBAHUS U gbinoaHeHusi pabom. I PII cmanu ucnonv3o06ams He moabKo Kak cnocoo
UHMEHCUDUKAYUU CKBAICUH, HO U KAK MEMOO YAPAGIeHUS pa3pabomKol MeCmopolcOeHUs U NOGbIUEHUS

K03 puyuenma uzenevenus Hepmu, NPoeoos pabomsi HO 2UOPOPA3PBIEY 8 CKBANCUHAX CUCTEMbL NOOOEPHCAHUSL
NIACTNOB020 0ABNIEeHUSL C YETblO YEeUUeHUs NPUEMUCOCU U YIPAGIEHUSI NPOYECCOM 3A800HEHUS

HA MeCMOPOANCOCHUSAX, A MAKIHCE 80 HOBb NPOOYPEHHBIX UL paHee 3aKOHCEPEUPOBAHHBIX CKEANCUHAX

071 ygenudenus Koagguyuenma oxeama niacma 3a800HeHUEM.

KioueBbie cJ10Ba: re0JI0ro-TeXHUUECKUE MEPOTIPHSITHS, KOHIIEBOE SKPAHUPOBAHUE TPELIHHBL,
00BOJTHEHHOCTh, THIPAaBIMYECKUN Pa3phIB IJ1acTa, achalbToCMOIonapa@MHNUCTIE OTI0KEHUSI.
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Yu. V. Shtyrlov, K. A. Ovchinnikov

Samara State Technical University

The Technology of Hydraulic Fracturing in the Fields of Samara Region

This article is devoted to the study of the effectiveness of the use of various hydraulic fracturing in the fields
of the Samara region. In subsequent years, stimulation using hydraulic fracturing was carried out in the wells
of the existing fund. With the accumulation of experience in hydraulic fracturing, the efficiency of planning and
execution of work increased. They began to use hydraulic fracturing not only as a method of stimulating wells,
but also as a method of managing field development and increasing the oil recovery factor (CIN), carrying out
hydraulic fracturing in wells of a reservoir pressure maintenance system to increase injectivity and control
the waterflooding process in fields, as well as newly drilled or previously mothballed wells to increase

the coverage factor of the reservoir by water flooding.

Key words: geological and technical measures, end screening of cracks, water cut,

hydraulic fracturing, asphalt tar and paraffin deposits.

IoBbimenne 3(ppeKTHBHOCTH IKCILTYATAMHA

Ha3eMHOr0 He)TenpOMBbICJIOBOr0 000Py10BaHusl 100bIBaIONIero JOHIA CKBAKUH

JI. M. AXMeT349HOB

HI'TY «AnpmerseBHEDTE» ITAO «TatHe)TH»

ahmetzyanovim@tatneft.ru

B oannoti cmamve paccmompenvl mexnuueckue peuleHus, HanpasieHnvle Ha ONMUMU3AYUIO NPOU3E00CTNEEHHBIX
npoyeccog 8 obaacmu IKCnayamayuu 060py0osanus 006wisawe2o onda ckeadcun. B npoyecce sxcnayamayuu
HA3eMHO020 000PY00BAHUS WMAH208bIX CKEAJICUHHBIX HACOCHBIX YCMAHOBOK CYUWEeCmEyem PA0 MeXHU4ecKux npooiem
oxazvleaiowue 61usiHUue Ha IPPEKMUBHOCMb IKCHIYAMAYUY HePMENPOMbICI08020 000PYOO0BAHUSL.

K maxum npobremam credyem omuecmu noOKIUHUGAHUE KOTOHHBL WIMAHS NO NPUYUHe 00pa3oeanus napaguna

U 000bINY 2YCMOU DMYTbCULU, UHIMEHCUBHDIL USHOC CATbHUKOBbIX YIJIOMHEHUT N0 NPUYUHE HAPYUIeHUs

YEeHmpOBKU HA3EMHO20 NPUBOId.

KiroueBble c10Ba: IITAaHTOBbIE CKBA)KMHHBIE HACOCHBIE YCTAaHOBKH, IPUBOJ IITAHIOBOTO INTyOMHHOTO Hacoca,
canpHuK CYCT.
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L. M. Akhmetzyanov

Oil and Gas Production Department «Almetyevnefty PJSC «Tatneft»

Increase Efficiency of Operation of Ground Oilfield Equipment of Well Stock

In this article technical solutions aimed at optimizing production processes in the field of operation of equipment

of the production well stock are considered. In the process of operation of ground equipment of rod-type well pumps
there are a number of technical problems affecting the efficiency of operation of oilfield equipment. These problems
should be classified as: wedging rod string due to the formation of paraffin and the extraction of a thick emulsion,

intensive wear of stuffing box seals due to misalignment of the ground drive.



Key words: rod-type well pumps, drive SHGN, oil seal SUSG.

O0ocHoBaHUe cIOCO0a MOAAEPKAHUS TEMIIEPATYPHOr0 pe;KuMa TPyOONpoBOI0B ISl TPAHCIIOPTHPOBKH CMECH
CKUKEHHBIX YTIJIEBOOPOJAO0B B padoueM qHana3oHe

P. B. Aruneii', JI. A. Maxuo?

'AO «unporasuenTpy,

>Cankr-ITeTepOyprekuii FOpHBIA YHUBEPCUTET

elestrago@inbox.ru

B pabome paccmampusaemcs mexunonocus mpyoonpogooHo20 mpaHCROPMa CMECU CHCUNCEHHBIX NPUPOOHO20 2a3d

U 24306020 KOHOEHCaAma 1 000CHOBbIBAEMCS CHOCOO NOOOEPAHCANUS MEMNEPATNYPHO20 PercuMa mpyoonpogooos

0151 MPAHCNOPMA OAHHOU CMECU C NOMOUWDBIO Ce30HHO-0elticmayrowux oxaaxcoaowux ycempoticms (COY).
Onucwigaemces noobop muna COY, nposooumcs ananusz onvima npumernenusi COY na obvexmax negpmeeasosoii
ompacau. Ilpedrazaemcs u 000CHO8bI8aEM A MeXHUYECKOe peuleHue gonpoca obecneyenus pabomsr COY 6 nemuee
8peMs 200a ¢ NOMOUWbIO BUXPeBOll MPYObl 8 Kauecmee eeHepamopa xXo100d, Npou3800UmMcs pacyem euxpesoti mpyouvl
ons obecneyenus mpedyemvix paboyux xapakmepucmux COY npu oxnasxcoenuu mpyoonpogooa.

KioueBble c10Ba: CMECh CXKMKEHHBIX YITIEBOAOPOIOB, CE30HHO-IEHCTBYIOIIEE OXIaXAal0IIee YCTPONUCTBO,
BHXpeBas TpyOKa, TEMIepaTypHBIH peXUM HU3KOTEMIIEpaTypHOTo TpyOOoTpoBoIa.
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R. V. Aginei, D. A. Makhno

Oil and Gas Production Department «Almetyevneft» PJSC «Tatneft»

Substantiation of the Method of Maintenance Thermal Regime of Pipelines

for Transporting Mixture of Liquid Hydrocarbons in Operating Range

The article provides an overview analysis of technology of pipeline transport of a mixture of liquefied natural gas and
gas condensate and substantiates a method of maintaining the temperature state of pipelines for transporting such
mixture using seasonal-acting cooling devices (SCD). The selection of the type of SCD is described, an analysis of the
experience of using SCD at oil and gas industry facilities is carried out. A technical solution is proposed and justified
to ensure the operation of the SCD in the summertime using a vortex tube as a cold generator, a vortex tube is
calculated to provide the required operating characteristics of the SCD during cooling of the pipeline.

Key words: mixture of liquefied hydrocarbons, seasonal-acting cooling device, vortex tube,

temperature state of low-temperature pipeline.

JlabopaTopHoe uccjief0BaHUE XapaKkTepa pacnpeae/ieHUsl TPELMH HA HAPYKHOI MOBEPXHOCTH
TPYObI MATHCTPAJIBLHOI0 Fa30NPOBOA

. O. byknewes, H. I'. SlroBkun

Camapckuii rocy1apCTBEHHBIA TEXHUUECKUM YHUBEPCUTET

bukleshev _dima@mail.ru



B cmamve onucan npoyecc 1abopamoproco uccied08anus Xapakmepa pacnpeoesienuss mpewjur Ha HApYJICHOU
NOBEPXHOCMU MPYObl MASUCPATLHO20 2a30npo8odd. 11o danubim 00Cie008aHUS NPUBEOEHbl Pe3YIbIMaAmbl OYEHKU
ONACHOCIU MPeuUt, BblOPAHHBIX 015 yOaenus u pemonma 3agapxou. Ilocie npogedennou ammecmayuu 0eghexmos
KOPPO3UOHHO20 pacmpeckusanus noo nanpsisceruem (KPH) uz omobpannvix wiecmu xamyuiex ovlia coopana niems
obwetl OIUHOU, CO0ePAHCAWAsE CMPECC-KOPPOZUOHHBLE MPEUWUHBL MAKCUMATLHOU 21younoi 00 9—10 mm u obwetl
onunotl depexmos 600—800 ymm. Ilpu coopxe nremu éce npucymemsyowgue deghpexmot KPH Ovliu pachonodcernvl

Ha kamywkax eOunooobpasno. Coenan 6vi800, Y¥mo 0Cmasuiuecs nocie pemMonma 0eghekmol npedcmasisiiu cooou
HenpepuleHble YENnOoUKU mpewjun, umerouue ciedbl 63aumMo0eticmeust U 00vbeounHenus, max ymo depexmol Mo2au
VAPOWEHHO PACCMAMPUBATNLCS KAK eOUHUYHbIE TNPEUUHbL, PA3MEPLl KOMOPBIX NPU COOMBEMCMBYIouieM 0asieHul
Mo2nu ObImb KPUMUYECKUMU, 4 CAMU MPewuHbl 00pa308amy 04ae paspyuleHus.

KurodeBble cjioBa: MaruCTpaabHBINA ra301pOBOJ, TPEIINHA,

CTpeCcC-KOPPO3HOHHAsI TPEIUHA, HAPYKHAS TOBEPXHOCTH TPYOBI.
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D. O. Bukleshev, N. G. Yagovkin

Samara State Technical University

Laboratory Study of Nature of Distribution of Cracks

on External Surface of Pipe of Main Gas Pipeline

The article describes the process of laboratory research on the nature of the distribution of cracks on the outer
surface of the pipe of the main gas pipeline. According to the survey, the author presents the results of the assessment
of the risk of cracks selected for removal and repair by welding. After the certification of CRS defects from a selected
six coils, a whip was assembled with a total length of about 15 m, containing stress-corrosion cracks with a maximum
depth of 910 mm (taking into account possible determination error) and a total length of defects (600-800) mm.

When assembling the whip, all the present defects of the CRN were located on the coils uniformly (according

to the conventional dial). The author came to the conclusion that the defects remaining after repair were continuous
chains of cracks with traces of interaction and merging, so that defects could simply be considered

as single cracks, the dimensions of which, with appropriate pressure, could be critical,

and the cracks themselves could form a source of destruction.

Key words: gas pipeline, crack, stress-corrosion crack, outer surface of the pipe.
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