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I[oGouHbIe MPOAYKTHI OKMCIUTEIBHOMH Jecy/bGUupu3alum CyJ0BOr0 MAJ0BS3KOI0 TOIUIUBA — MEePCHeKTUBHbIE
HHTUOUTOPHI KOPPO3UH

C.T. Jlpsukosal, XK. H. AprembeBa®, M. A. I'opepas®

'MpkyTckuil HAMOHANBHBIH MCCIIEIO0BATEIBCKUN TEXHUYECKHIT YHUBEPCHUTET,

2AO «Amnrapckas Herexumudeckas komnanus» (AO « AHXK»),

dyachkova@ex.istu.edu

Hccneoosanus, npedcmasiennvle 8 Cmambe, C6UOemenbCmeyiom, 4mo noboyHbslll nPOOYKM OKUCIUMENbHOU
decynvhypusayuu moniuea Maioesa3Ko2o cy006020 AGNAENC NEPCNEeKMUBHBIM UHSUOUMOPOM KUCTOMHOU KOPPO3Ul,
npossss 8 cpeoe OUMEMUIGoOpMamuoa AHMUKOPPOUOHHYIO AKMUBHOCHL NO OMHOWEHUIO K Y2a1epoOUCmol cmaiu
mapxu Cm3cn co cmenenvio 3auumbl 75,5%. Imo no3eoaum He moavKo ynpoCcmums MamepuanbHoe obecneuenue
nPeosioNHCeHH020 ANbMEPHAMUBHO20 MEXHOIOSUUECKO20 NPoYecca obeccepusaniis Moniuea u peuums IK0J102U4ecKue
3a0auu, HO U COKPAMUMb NOMPEOHOCHb NPOMBIUIEHHOCIU 8 00PO20CMOAWUX UMNOPMHBIX Pea2eHmax.

KiwueBble c1oBa: HHTMOUTOP KOPPO3HUH, CYIb(OHBI, CYIbPOKCUIBL, 3PUPBI CYIB(OKHUCIOT,

TOTUIMBO CYZ0OBOE MaJOBA3KOE, AeCyIb(pypHu3amms.

DOI: 10.32935/1815-2600-2023-147-4-3-6

S. G. Dyachkoval, Zh. N. Artemeva?, M. A. Gorevaya?

rkutsk National Research Technical University, 2SC “Angarsk Petrochemical Company” (SC “APCC”)
By-Products of Oxidative Desulfurization of Low-Viscosity Marine Fuel — Promising Corrosion Inhibitors

The studies described in the article show that the by-product of oxidative desulfurization of low-viscosity marine fuel
is a promising inhibitor of acid corrosion, showing anticorrosive activity in dimethylformamide medium with respect
to carbon steel grade St3sp with a degree of protection of 75.5%. This will not only simplify the material support

of the proposed alternative technological process of desulfurization of fuel and solve environmental problems,

but also reduce the need of the domestic industry for expensive imported reagents.

Key words: corrosion inhibitor, sulfones, sulfoxides, sulfonic acid esters, low-viscosity marine fuel, desulfurization.

KomniekcHasi peareHTHasi 3allMTa YCTAHOBKH BHCOPEKHHTa

C IeJIbI0 YBeJUYeHHsI Me;KPEMOHTHOT0 Mpodera

10. B. Boctpukosa, B. M. Kanyctun

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

vostrikova.yulia@gmail.com

Ilpeocmasnen noOpobHbLIL AHANU3 XUMUYECKUX Pea2eHN08, KOMOopble NPUMEHAIOMCA HA YCIMAHOBKAX 8UCOpeKUuH2a
Ha Hepmenepepabamvlsaiowux npeonpusmusx. bouiu onpedenenvl npucadku, Komopwie npumensiiom na psoe HII3,
maxue Kax naccugamop, UHeUOUMop KOKCo0Opa306anus, OUCREP2AHM, UHSUOUMOP KOPPO3UU, He(hmpaiuzamop,
neHozacumens UiU anmuscnenusamens. Paccmompensi Haubonee ysazsumvle mecma mexHoaA02UU yCIMAHOBKU
sucopexunea. Illpeocmasnena cxema ¢ 0003HAUEHUAMU 30H C BO3MONCHBIMU NPOOIEMAMU: 8CHeHUBAHUE Hedhme-
nPOOYKMA, 3a2psA3HeHUe KOKCOBIMU OMIONCEHUAMU 000PYO0BAHUSL, KOPPO3US WAEMOBbIX TUHUL, 00pa306anue
€epo8000po0a U Opyeux HexceiamenbHblx KOMNOHeHmMo8. KomniekcHulil 0030p Kaxc0o2o peazeHma no380asem

NOHAMb €20 npeOHa3HatteHue Ha yCmMAaHoBKe, pa3o6pambc;z 6 MEXAHUZMAX 8030€lCMEUsL peacernmoe.



IIpoananu3zuposarnvl npuUMepHbllli COCMAB KAHCO020 peazeHma, paccmMompeHvl mpebosanus, npeovasisiemble K
npucaoKam.

KioueBrble c1oBa: BUCOPEKUHT, TACCHBATOP KOKCOOTIIOXKEHNUS, HHTHOMTOP KOKCOOOpa30BaHUsl, AUCIIEPTaHT,
UHTHOMTOP KOPPO3HMH, HEHTPaIN3aTop, aHTUBCIICHUBATEb, IICHOT ACHTETb.

DOI: 10.32935/1815-2600-2023-147-4-7-12

Yu. V. Vostrikova, V. M. Kapustin

Gubkin Russian State University of Oil and Gas

Comprehensive Reagent Protection of the Visbreaking Unit

in Order to Increase the Overhaul Run

A detailed analysis of chemical reagents that are used in visbreaking units at oil refineries is presented. Additives
have been identified that are used in a number of refineries, such as a passivator, coke inhibitor, dispersant, corrosion
inhibitor, neutralizer, defoamer or antifoaming agent. The most vulnerable points of the visbreaking installation
technology are considered. A diagram is presented with the designation of areas with possible problems, namely
foaming of the oil product, contamination by coke deposits of equipment, corrosion of helmet lines, the possible
formation of hydrogen sulfide and other undesirable components. A comprehensive review of each reagent allows you
to understand its purpose at the facility, to understand the mechanisms of the action of reagents. The approximate
compositions of each reagent are analyzed, the requirements for additives are considered.

Key words: visbreaking, coking passivator, coking inhibitor, dispersant, corrosion inhibitor, neutralizer,

defoamer, antifoam, coke, antifoaming agent, corrosion.

HedTsaHoii KoKC 1 ero HeneseBble (paKIuM B MPOU3BOACTBE CTAOMIM3UPYIONIeli 100aBKH

AJIS e0eHOYHO-MACTHYHOI0 ac¢aabTo0eTOHA

H. Y. Bpeisranos, A. ®. Kemanos, P. A. Kemanos

Kazanckuii hempepanbHbBIA yHUBEPCUTET

ni.bryzgalov@mail.ru

B pabome npedcmasnen Kpamkui aHAIU3 COBPEMEHHO20 COCMOAHUA NPOOIeMbl pacluuperus cgepol
UCHOIBL30BAHUS BLICOKOCEPHUCTO20 HEPMAHO20 KOKCA U KOKCOBOU MeoUU 6 Kauecmee dh@Pekmugnoo
KOMNO3UYUOHHO20 MAMePUANa cCmadunusupyroueli 000asku K ujebeHo4HO-MaACMUu4HoMYy ac@haibmobemony
€ YAYUULEHHBIMU PUIUKO-MEXAHUYECKUMU XAPAKMEPUCTIUKAMU, 8 MOM YUCIe achanbmy ¢ HOGLIUEHHOU
YCMOUUUBOCMBIO K KONEeoOpa308aHuio.

Kawuesble cioBa: HeQTSIHOH KOKC, HE(TIHON OMTYM, LIEIUII0II03a,

MEXaHOAKTUBAITHS, IIEOCHOTHO-MACTHIHBIN ac(haabTOOSTOH.

DOI: 10.32935/1815-2600-2023-147-4-13-19

N. I. Bryzgalov, A. F. Kemalov, R. A. Kemalov

Kazan Federal University

Petroleum Coke and Non-target Fractions in the Production
of a Stabilizing Additive for Stone-Mastic Asphalt



The article provides a brief analysis of the current state of the problem of expanding the scope of qualified use

of high-sulphur petroleum coke and its non-target fraction such as «coke breeze» as an effective composite material of
a stabilizing additive to crushed stone mastic asphalt concrete with improved physical and mechanical

characteristics, including increased resistance to rutting asphalt.

Key words: petroleum coke, petroleum bitumen, cellulose, mechanical activation, stone mastic asphalt.

O6ocHoBanue rpanun ¢popmanuu Kuin Ha ocHOBe KOMILIeKca celicCMUYeCKUX IaHHBIX

A. H. Abgynna Uman, P. A. A6aynkanep Kauc, A. I'. Anp-Ar6apu Capa,

O. A. Anb-beanynu A6aynkanep

Poccuiickuii yHuBEpcUTET Ipy>KOBI HAPOAOB,

emad.alshaibani@mail.ru

B pabome paccmompensi sonpocsi npumenenus memooos 2D u 3D moodenuposanus 01 060CHOBAHUA SPAHUY
dopmayuu Kuwin na ochoge Komniexca celicMuueckux OauHbix 01 mecmopoxcoenus Tasuna (Pecnybnuxa Hemen).
TIpeonooicennvle aneopummol u n1OOX00bL K 8bLOENEHUIO 2PAHUY KOIIEKMOPA U NOCIe0yIouiemy MOOeIUpOBaAHUIO
sanexcu gopmayuu Kuwin 0aiom 603MONCHOCMb OYeHUMb He MOLbKO CIMpPOeHUe HepmeHacblyeHHOU Yacmu,
HO U 803MONCHOCTb OOHAPYIHCEHUSL NEPCREKMUBHBIX 30H HA 00064y Hedhmu 015t MepPUmMopUU CoCeOHUX
MECMOPONCOeHUU, A MAKICE HePMEHOCHBIX NAACHO8 8 8bIULE- U HUNCENEHCAUUX POPMAYUSIX.

Kawuesble cnioBa: Gpopmanust Kumix, TaBuna, KOaekTop, ceicMONpoQuiib, CTPYKTypHBIE KapThl.

DOI: 10.32935/1815-2600-2023-147-4-20-25

A. N. Abdullah Emad, R. A. Abdulgader Qais, A. G. Al-Aghbari Sarah, O. A. Al-Beaduni Abdulgader

Peoples’ Friendship University of Russia

Justify the Boundaries of the Qishn Formation Based on a Set of Seismic Data

The paper considers the issues of applying 2D and 3D modeling methods to justify the boundaries

of the Qishn formation based on a set of seismic data for the Tawila field (Republic of Yemen). The proposed
algorithms and approaches to identifying reservoir boundaries and subsequent modeling of the Qishn formation
reservoir make it possible to assess not only the structure of the oil-saturated part, but also to assess the possibility
of detecting promising oil production zones for the territory of neighboring fields, as well as oil-bearing formations
in the upper and lower formations.

Key words: Qishn formation, Tawila, reservoir, seismic profile, structural maps.

OnpesesieHne 0CTATOYHOI BOJOHACHIINIEHHOCTH U €€ pacnpeiesieHnsi B TOPHBIX MOPoax Mo JaHHBIM
KOMNBIOTEPHOI TOMOrpaduu ¢ NCMOJIb30BAHHEM HHTErPAJBHBIX HHTEHCHBHOCTE CIIEKTPOB MOTJIOIIEHUS
PEHTTE€HOBCKOT0 M3JIyYeHHs

A. A. AGpocumoB

PT'Y nedTn u raza (HUY) umenu U. M. I'yOknHa,

Abrosimov.a@gubkin.ru



B cmamve npedcmasnenvl memooono2us u pe3yrbmamol UCCIe008AHULL HO OYEHKe PACIPeOeNeHUs. OCHAMOYHOU
6000HACHIUEHHOCIMU 8 PEeATIbHbIX 00PaA3YaX KePHA C UCNOTIb308AHUEM PEHIM2EHOBCKOU KOMNLIOMEPHOU MOMOZpaguu.
Aneopumm onpedenenust 0CmamoyHol 6000HACIWEHHOCMU OCHOBAH HA QHANIU3E UHMESPATIbHBIX UHMEHCUGHOCELL
CNeKmpO8 NO2I0UjeHUs, KOMOPbLIL MAKIHCe NPUMEHSIETNCS 8 OPY2UX MEMOOaX UCCLe008aANUS XUMULECKO20 COCMA8a
sewjecmaa, Hanpumep, UHQPAKpPacHol CNeKMpoCKONUU, S0EPHO20 MACHUMHO20 Pe30Hancd. [anHas memoouxa
anpoduposana Ha CManOApmMHBIX NempoPUULECKUX 00PAYAX MEPPULEHHBIX U KAPOOHAMHBIX OMILOAHCEHUT,
XapaxmepuzyiowuMucs pasiudHvimu GuiIbmpayuoHHO-eMKOCIMHIMU CEOUCEAMU U MUNOM KOJIEKMOPA.
Paszpabomannas memoouxa noszeonuna onpedeaumos pacnpeoeienie 0CmamoyHol 600bl 8 00paA3yax Kepua, 4mo
MOHCEM CIYIHCUMb OONOTHUMENLHOU UHDOPpMAayUell 0151 UHIHICEHEPOE-PA3PAdOMYUKO8 Hehme2a308bIx
MecmopodCOeHUl.

KiroueBrble c10Ba: KOMITBIOTEpHAS TOMOTpadusi, OCTATOYHAS BOJIOHACKHIIIIEHHOCTS,

PEHTTEHOBCKOE U3JTyYCHUE, CIICKTP IMOTJIONMICHMSL.

DOI: 10.32935/1815-2600-2023-147-4-26-32

A. A. Abrosimov

Gubkin Russian State University of Oil and Gas

Determination of Residual Water Saturation and Its Distribution in Rocks

Using Integral Intensities of X-Ray Absorption Spectra of Computed X-Ray Tomography

This article describes the methodology and results of studies to assess the distribution of residual water saturation
in real core samples using X-ray computed tomography. The algorithm for determining residual water saturation
is based on the analysis of integral intensities of absorption spectra, which is also used in other methods of studying
the chemical composition of a substance, for example, infrared spectroscopy, nuclear magnetic resonance.

This technique has been tested on standard petrophysical samples of terrigenous and carbonate deposits,
characterized by various filtration-capacitance properties and collector type. The developed technique made it
possible to determine the distribution of residual water in core samples, which can serve as additional information
for development engineers of oil and gas fields.

Key words: computed tomography, residual water saturation, X-ray radiation, absorption spectrum.

AHAaJIu3 NepexoIHbIX MPOIeCCOB aBJIeHUS] BEPTHKAIbHOI CKBAKMHBI B KAPOOHATHBIX KOJJIEKTOPax

A. H. Ka6upos!?, H. H. Curauxos3, A. 1O. JIeikosa'?, P. T. T'opnanost*

'TroMeHcKui MBIy CTPHANBHBINA YHUBEPCHUTET,

Tromenckoe oraenenue «CypryTHUTIUuepTHY,

3dumman 000 «Jlykoin-Umxuanpuar» «KoraneiMHUTIUHEDTHY,

4000 «"aznpom 1066r9a Hos6psek»,

sitdik.tiu@bk.ru

B pabome npedcmasnena nosas mamemamuueckas MoOesb HECMAYUOHAPHO20 MEUEHUsI eCMECBEHHO
MpewuHo8amoul NOPUCMOot cpeobl, 8 KOMOPOU ObLIU PACCMOMPEHbI UCKYCCTNEEHHbIE MPEWUnbl, nepecekaruyue
BEPMUKATILHYIO CKBAJICUHY, U MPU PA3TUUHbIE 2eoMempuiecKue Qopmbl HOPOGbIX DIOK08, CO0EPIHCAUUX NAUMDL,

YunuHOpwl U cpepul. Pewenue ObL10 noyyeno ¢ ucnorvzoganuem npeodpazosanus Jlaniaca u uHmezpaibHo20



n00X00da ¢ UCHOAb308AHUEM PYHKYUU MOYEyHO20 ucmounuka. Ilpeobpaszosanue noisapHvlx KOOpOUHAm
UCNOB308AI0CH OJisL 0OPAOOMKU PAOUATLHOO PACHpedese s NPOU3BOIbHO20 YUCLa mpewjur u yena. Modens dvina
nposeepena nymem CpasHeHUs. ¢ mpems ONYOIUKOBAHHBIMU CILYYAAMU.

KioueBble cioBa: KapOOHATHBIE KOJUIEKTOPHI, HCKYCCTBEHHBIC TPEIIUHBI, BEPTUKAIbHAS CKBAXKHHA,
HECTallMOHAPHOE TeYEHHE, MOJIeIb IBOMHOM TOPUCTOCTH.

DOI: 10.32935/1815-2600-2023-147-4-33-38

A. N. Kabirov*?, N. N. Sitdikov'3, A. Yu. Lykova'?, R. T. Gordanov'#

Tyumen Industrial University,

2Tyumen branch «SurgutNIPIneft»,

3Branch of LLC «Lukoil-Engineering» «KogalymNIPIneft»,

“Gazprom Dobycha Noyabrsk LLC

Pressure Transient Analysis of a Vertical Well with Multiple Etched Fractures

in Carbonate Reservoirs

In this paper, a new mathematical model of unsteady flow of a naturally fractured porous medium is presented,

in which artificial fractures intersecting a vertical well and three different geometries of pore blocks containing
plates, cylinders and spheres were considered. A new solution was obtained using the Laplace transform and an
integral approach using the point source function. A polar coordinate transformation was used to process the radial
distribution of an arbitrary number of cracks and angle. The model was then tested against three published cases.

Key words: carbonate reservoirs, artificial fractures, vertical well, unsteady flow, dual porosity model.

AHaJM3 0ONacHOCTH 0OKOBOT0 OT0JIEHMA I'a30MPOBOAA

U. JI. Caperues?, A. C. Kysn60xes?, U. H. Bupwmio?, U. B. Hnmikun?

000 «Tasnpom Tpancras Yxra», T. YXTa,

2@uman 000 «asnpom BHUUT'A3» B T. VxTa,

a.kuzbozhev@sng.vniigaz.gazprom.ru

B pabome npedcmasnenvl pe3ynomamol oyenKuy 6AUAHUL KOHCIPYKMUBHO-MEXHON0SUYECKUX NAPAMEMPO8 YUdACKA
2a30npo6ooa (NPomANCEHHOCMU, HATUYUS U BLICOMbL 2DYHMA HA0 mpyool, pabouezo 0asnenuss, MmemMnepamypHoco
nepenaoa) Ha 3HaveHue KpUMmuyeckou npoooIbHOU Cocumarowell Cuibl, onpeoesoweli e2o npooobHyI0
YCMOUYUBOCMb NPU HAUATILHOU NPAMOAUHEUHOU Konpuaypayuu ocu. Paccmompenst ocobennocmu nosedenus
yuacmka 2a30npoeooa ¢ KpUsoIUHelHoU KOHuaypayueli ocu 8 npoyecce e20 dKCNLyamayuu U yciosus npoooibHOU
VCMOUYUBOCMIU MAKO20 YYACNKA 2A30NP0O800A HOCLE YHOCA 2PYHMA 80016 00OHOU U3 OOKOBbIX NoGepXHOCMel mp)obi,
6b136a8ULE20 ee NOTHOE 020JIeHUe.

KiroueBble ci10Ba: ra3onpoBo/l, OTOJICHHE TPYOBI, CTpEiKa Mpornda, mpoJoIbHas YCTOHUYHNBOCTb.
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I. L. Sarychev?, A. S. Kuzbozhev?, I. N. Birillo?, I. V. Shishkin?
1Gazprom Transgaz Ukhta LLC,
2Branch of Gazprom VNIIGAZ LLC in Ukhta



Analysis of the Danger of Lateral Exposure of the Gas Pipeline

This article presents the results of assessing the influence of the structural and technological parameters of the gas
pipeline section (length, presence and height of soil above the pipe, operating pressure, temperature drop) on the
value of the critical longitudinal compressive force determining its longitudinal stability at the initial rectilinear axis
configuration. The article also discusses the features of the behavior of a section of a gas pipeline with a curved axis
configuration during its operation and the conditions of longitudinal stability of such a section of the gas pipeline
after the removal of soil along one of the lateral surfaces of the pipe, which caused its complete exposure.

Key words: gas pipeline, pipe exposure, deflection of pipeline, longitudinal stability.

MacumTadnpoBanue ruipaBindeckoii 3(ppeKTHBHOCTH NMPOTHBOTYPOYJIEHTHON NPHCATKH

T. banepmxu, P. A. IllectakoB

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

shestakov.r@gubkin.ru

Yemanoenena sasucumocmo cuopasnuyeckou s¢pghexmusnocmu npomugomypoyieHmno npUcaoky Ha peanrbHblX
00vexmax 6 cmeHO0BbIX UIU 1AOOPAMOPHBIX YCA0BUSX OJIs1 08YX CYUAes: 2NA0KOU U WUepoX08amotl CIeHKU
mpybonposoda. Beinonnen ananus 3agucumocmeti 0isi 8bl4UCTEHUS KOIDDuyuenma 2udpasiuieckoeo
CONpOmMuUGIeHUs: NPU OBUINCEHUU NOMOKA C NPUCAOKAMU 8 MPYOONPOBOOAX PA3IULHO20 OUAMEmpPA.
IIpoananusuposana 3a6UcUMOCmsb cUOPAGIULECKOU I PEKMUEHOCMU NPOMUBOMYPOYIEHMHOU NPUCAOKU OM
ouamempa mpyoonposooa. B xode npeobpazosarnuil, 6 mom uucie ¢ nomowvio yukyuu Jlambepma, evisignena a6Has
3a8UCUMOCIb 2UOPABIUYECKOU P hHeKmUEHOCIU RPOMUBOMYDOYIEHMHOU NPUCAOKU 8 YCI0BUAX PASHBIX OUAMEMPOS
07151 2NA0KUX MPYO U HEeABHAS 3A6UCUMOCTb OJIsL UEPOXOB8AMBIX MPYD.

KioueBbie cj10Ba: MPOTHBOTYPOYJICHTHAS [TPHUCA/IKA, THAPABINIECKOE COMPOTUBIICHUE, CTCHIOBBIC UCTILITAHMS,
METO/bI MacIITaOUPOBaHusl, QYHKIIMOHAIBHAS CBSI3b.
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Gubkin Russian State University of Oil and Gas

Scaling the Hydraulic Efficiency of a Drag-Reducing Agent

The purpose of this article is to deduce the dependence of the hydraulic efficiency of drag-reducing agent on real
objects on the hydraulic efficiency of drag-reducing agent in bench or laboratory conditions for two cases: smooth
and rough pipeline wall. The method used in this article is a mathematical analysis of the dependencies

of the efficiency of drag-reducing agent in pipelines of different diameters with different roughness of the pipeline
wall. This article analyzes the dependencies for calculating the coefficient of hydraulic resistance during flow in
pipelines of various diameters. The dependence of the hydraulic efficiency of the drag-reducing agent on the diameter
of the pipeline is analyzed. In the course of transformations, including using the Lambert function, an explicit
dependence of the hydraulic efficiency of drag-reducing agent under conditions of different diameters for smooth

pipes and an implicit dependence for rough pipes was revealed.



Key words: drag-reducing agent, hydraulic resistance, experimental studies, bench tests,

scaling methods, functional communication.

CHukeHUe rUAPaTO00Pa30BaHNs NPH JPOCCETHPOBAHNY Ia3a ¢ IOMOIIBIO APOCCeILHOI KaMepbl

A. J1. babakun

000 «I'azmpom no6sr9a Hagsivy,

babakin-aleksandr@yandex.ru

T'azosvle eudpamvi, 0bpazyowuecs 6credcmeue OpoCcerupo8anis NOMoKd, CHOCOOHbL NPUGECMU K ABAPUU CUCHEMbl
000bI4U U MPAHCNOPMA 2a34 66U0Y YMEHbUIEHUS NPOXOOH020 ceyeHusi mpyoonpoeodos. [Iposedennviili anaius
U3MEHeHUs meMnepamypul 2a3a npu 6016UOM nepenade Ha 3aNOPHOU apmamype no38ojsaem coelams 8bleoo,

YUMo NOJIHOE HACLIUWEHUE 2A3a UMEIOWeliCs 8 HeM 6120l — OCHOBHOE YCI08Ue 803HUKHOBEHUSL 2A308bIX 2UOPAMO8.

B npoyecce nodcomosku eaza usmensemcs memnepamypa e2o mouxu pocwi. CogoOKynHocmes epaghuxos
2UOPamoodPaA308aHUsL U MOYKU POCHL OJisl KOHKDEMHbIX Napamempos paboueti cpedvl popmupyrom obiacme GeUdUH,
6 Komopou obpazyomcs eazosvle 2udpamul. lIpednrazaemas KoncmpyKyus OpoCCeibHOU Kamepsbl NO380asAem CHUSUMb
3HAYeHUs nepeKayKu 00 YCa08uUll, UCKIoHarowux 2uopamooobpasosarue. Ilpeocmasnen paciem oCHOBHbIX
2e0MempU4ecKUx U Qu3UYecKux 8eIUudUH, NOOMEePAHCOaOWUX 3¢ pekmusHoe pacnpedenerue 0agieHus

1O MIURMUYECKOU (hopme NPOXOOHO20 ceueHUs OPOCCenbHOU Kamepbl. Mcnonb306anue 0poccenvHol Kamepbl
obecneuum ygeauyeHue CpoKka IKCNIYamayuu pe2yiupyouiett apmMamypsl U Y8eauyum Haoe*CHOCMb
yHKYUOHUPOBAHUSA INEeMEHMO8 000bIYY U MPAHCROPMA 2A34.

KioueBble ci10Ba: yMEHBIICHUE THAPATOOOpA30BaHUs, APOCCENUPOBAHNE,

OHTPOIUA U DOHTAJIbINA Ira3a, IpOCCCIbHAaA KaMepa.
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Reduction of Hydrate Formation During Gas Throttling Using a Throttle Chamber

The analysis of the gas temperature change with a large drop on the shut—off valve forms a conclusion:

the complete saturation of the gas with moisture present in it is the main condition for the occurrence of gas hydrates.
In the process of gas preparation, the temperature of its dew point changes. A set of graphs of hydrate formation and
dew points for specific parameters of the working medium form a range of values in which gas hydrates are formed.
The proposed design of the throttle chamber allows you to reduce the pumping values to conditions that exclude
hydrate formation. The calculation of the basic geometric and physical quantities confirming the effective distribution
of pressure along the elliptical shape of the flow section of the throttle chamber is displayed. The use of a throttle
chamber will ensure an increase in the service life of the control valves and increase the reliability of the functioning
of gas production and transport elements.

Key words: reduction of hydrate formation, throttling, entropy and enthalpy of gas, throttle chamber.



O1eHKa CKOPOCTH Pa3BHTHS TPEIINH H Pecypca MarucTpajbHBIX TPYOONPOBOI0B

A. A. UrHatuk

YXTHUHCKUN TOCYIapCTBEHHBIN TEXHUYECKUH YHUBEPCUTET,

tolik.ignatik@yandex.ru

B cmamve na ocnose maxux oegpopmayuonnvIx napamempos, Kax UHMEeHCUSHOCTb dehopmayuii U 0OvbeMHAs.
dehopmayus, 8bINOIHEHBL PACUembl CKOPOCTU POCMA 21YOUHBL YCMATOCTHHBIX U CIPECC-KOPPO3UOHHBIX THPEUUH,
a maxaice npedenbHo20 CPOKA IKCHIYAMAYUL Y4ACMKA MPYOOnpoeooa U paspyuiaone2o Yucia Yukios HacpylceHus
6HympeHHum oaeieruem. Ilpusedenvl epaghuxu 3a6UCUMOCIU CKOPOCHU POCTNA MPEWUHbl, ee 21yOUnb,
unmeHcueHocmu degopmayuti, 00veMHOU Oepopmayuu 8 OeheKmHOU 30He OM RPOOOJNHCUMETLHOCNU
aKcnayamayuu mpyoonposooa. B xooe biuucIumenbHolx IKCREPUMEHMO8 OJIsl MASUCPATIbHO20 MPYOONpo8ooa
onpedenenvl pazpywarowas 2ryouna oegexmos, pecypc mpyoonposooa ¢ mpewuHamu, UMeouumu

PA3HYIO HAYATILHYIO 2IYOUHY U OTUHY.

KiroueBble c10Ba: HHTEHCHBHOCTH Jle(hOpMaIiii, KpUTepuil pa3pylieHus, IPOYHOCTb, PECypC,
CTpECC-KOPPO3HOHHBIN TeEeKT, TPEIHHA, TPYOOTIPOBOI.
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A. A. Ignatik, Ukhta State Technical University

Use of an Expander-Generator Cycle in Fuel Gas Reduction Unit

In this article, based on determining strain parameters such as the equivalent (von Mises) strain and average strain,
calculations of the depth growth rate of fatigue and stress-corrosion cracks as well as the operating life of the pipeline
sections are performed. The results are presented as the operating time to failure and cycles number to failure by
loading internal pressure. The obtained graphs of the dependence of the crack growth rate, crack depth, equivalent
(von Mises) strain, average strain in the defective zone on the pipeline operation time are presented. During
computational experiments for the main pipeline the destructive depth of defects, the residual operating life of the
pipeline with cracks having different initial depth and length were determined.

Key words: equivalent strain, fracture criterion, strength, residual operating life, stress corrosion cracking, crack,

pipeline.

Bﬂenpelme ACTAHACP-TCHEPATOPHOI'0 HUKJIA B CUCTEME PEAYUHMPOBAHUA TOIVIMBHOI'O ra3a

A. /1. babakun

000 «I"asmpom mo6sraa Hampimy,

babakin-aleksandr@yandex.ru

Paccmompeﬁa 603MOIHCHOCNTb IKOHOMUU SHEpzopecypcoe npu mpancnopme npupO()Hoeo 2asd.

Ilpeonacaemoe mexuuueckoe peuterue 0CHO8AHO HA NPUMEHEHUU OeMAaHOep-2eHepamopHOll YCMAHOBKU

6_)/3]16 l’lOaZOI’I’lOGKM MOonjiuBHO2CO U M]Vll’ly]leHOZO 2asd. Ha npumepe KOMHpeCCOpHOTZ cmaryuu npe()ﬂoofceHa cxema
VYCMAHOBKU 8 OlI0Ke pedyyUpo8arust MONIUEHO20 2a3a demanoep-eeHepamopro2o azpezama ([[I'A),

C NOMOWbro Komopozo MOIHCHO ebzpa6ambzeamb ()OVlOﬂHumeﬂbele 3/zeKmp03Hep2uio u XOJZO(), npu Smom menjioma
0XNAACOAEeMO20 8030YXA He copacvieaemcs 8 okpyicaiouyio cpedy. llpugedenvl mexnHuyeckue xapaKmepucmuxu

npumensiemozco [[I'A, a makoice pacuem sKkOHOMUYECKOU 3¢phexmusHocmu.



KuroueBble cioBa: qeTaHaep-reHepaTOPHBIN arperar, y3ei MOArOTOBKU TOILTMBHOTO U UMITYJILCHOTO Ta3a,
y3eJ peAyUpOBaHHs TOTUTUBHOTO Ta3a, SKOHOMHS AIIEKTPHUUECKOI SHEPTHH.
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A. D. Babakin

Gazprom Dobycha Nadym LLC

Use of an Expander-Generator Cycle in Fuel Gas Reduction Unit

The possibility of saving energy resources in the transport of natural gas is considered — one of the most
energy-consuming resources, which is characterized by large losses of energy used. The proposed technical solution
is based on the use of an expander generator set in the fuel and pulse gas preparation unit. Using the example

of a compressor station, a scheme is proposed for installing an expander-generator unit (DGA) in the fuel gas
reduction unit, with the help of which additional electricity and cold can be generated. At the same time, the heat
of the cooled air is not discharged into the environment, that is. the operation of the installation is characterized
by high environmental indicators. The paper presents the technical characteristics of the DGA used, as well

as the calculation of economic efficiency.

Key words: expander-generator unit, fuel and pulse gas preparation unit, fuel gas reduction unit, electric energy
saving.
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