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O030p npUMeHsIeMBIX B MHPe U MEePCIEeKTUBHBIX METO0B OCYIIKH ra3a

K. A. OBunnHuKOBY, E. A. CuMakoBa®

1Camapckuii rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCHTET,

2000 «Apkruk CIII" 2», r. Mocksa

ovchinnikov.ka@samgtu.ru

Yoanenue 600v1 uz npupoonozco 2aza saenisemcs 0OHUM U3 Haubojee 3PHekmusHbIx Memooo08, WUPOKO
UCTIONIL3YEMBIX 8 NPOYECCax NPeosapumenvHol 00pabomku 000bI8aemMoco Paouda, HeobXo0UMbIX

0711 NPeOOMEPAYEHUsL NPOMBIULTIEHHBIX NPOOIEM, MAKUX KAK KOppo3us u 0bpazosanue 2uopamos. B cmamove
paccmompensbl Memoobl OCYUKU NPUPOOHO20 2a3d, HauboIbUiee GHUMANUE YOeaeHO AOCOPOYUOHHOU OCYUIKe
U COBPEMEHHBIM HOBUECTHBAM D020 MEMO0a, KAK Hauboiee pacnpocmpanesHozo 8 MUpo8oll npaKmuxe.
KioueBbie c/10Ba: OCYIIKA, IPUPOIHBIN ra3, MIMKOIb, a0COpOIIHs, aacopOIys, KOH/CHCAIIHS,

TBEPJIbIA OCYIINTETh, MOJEKYJISIPHOE CUTO, OMOCOPOEHT, CBEPX3BYKOBOM cemapaTop.

DOI: 10.32935/1815-2600-2021-132-1-3-9

K. A. Ovchinnikov, E. A. Simakova?

1Samara State Technical University,

2LLC “Arctic LNG 2", Moscow

Review of Applied and Promising Methods of Gas Dehydration

The removal of water from natural gas is one of the most effective methods widely used in pretreatment processes
of the extracted fluid, necessary to prevent industrial problems such as corrosion and hydrate formation. In this
article, the methods of natural gas drying are considered, the greatest attention is paid to absorption drying and
modern innovations of this method, as the most common in the world practice.

Key words: dehydration, natural gas, glycol, absorbtion, adsorbtion, condensation, solid desiccant,

molecular sieve, biosorbent, supersonic separator.

Pa3znenenne HedTAHOM IMYJLCUU TUHAMUYECKO MeMOPaHO# ¢ MOBEPXHOCTHBIM CJIOEM M3 MOJIUCTHPOJIA

M. . @azymnun, I'. B. Maspus, JI. 1. ®a3zyminna

Kazanckuii (I1puBomkckuil) ¢penepanbHbId yHUBEPCUTET

denr3@yandex.ru

B pabome uccnedosanvl napamempuwi npoyecca pazoeneHus HegpmaHou IMYIbCUL ¢ NOMOWBIO OUHAMUYECKOU
memopanst yiempagurempayuu IITDI2-11CO. Ilorumepnas membpana ¢ OUHAMULECKUM CTOEM U3 YACTIUY
noaUCMUpona ¢ pasmepamu om 55 00 72 HM NOYUEHA HA NOONOHCKE U3 2UOPOPUILHO20 NOTUMEMPaAPmopImMuIeHa
(LITDD). Pe3ynomamol ckanupyrowetl 21eKmpoHHOU MUKPOCKONUU NOKA3AIU 00pA308aHie HA NOBEPXHOCHIU
MeMOpauwvl cios u3 chepureckux yacmuy noaucmupona. Mcciedoganvl maxue c8oUcCmea OUHAMUYECKON MeMOPaHbL,
KaK Nopucmocmo, 81da20emMKocms u cmayusaemocms. Ilocie nanecenus cios ROIUCMUPONA YCMAHOBIEHO NOGbIUUEHUE
2UOPOPOOHOCIU NOBEPXHOCIHOZO CI0L MeMOPaHbl. 3a0eprcusaroyas ChoCOOHOCHb MeMOPAaH No HehmenpoOyKmam
uz 1%-noti negpmanoii smyavcuu cocmasuna 96,4% npu yoenvnoti npouseooumenviocmu 113 om>/m?-u, umo

He ycmynaem noxkazamessim Kommepueckou memopansl yiempaguiempayuu mapxu YIIM-100. Pazmepsr uacmuy

oucnepcrHou ghasvl 8 1%-notl HeghmsHoU IMyabCUU pacnpedenensl 6 ouanazone om 229 0o 1476 wm. Ilocre



pasoenerus SMynbCull OUHAMUYECKOU MeMOPAHOU 6 punbmpame 0OHAPYICEHBL YACMUYbL HEGMU C pAZMeEPAMU OM
134 00 236 Hm, umo yka3vigaem Ha YOaieHUue OCHOBHOU MACChl OUCNEPCHOU ha3bl U3 IMYIbCUU MEMOPAHAMU
yavmpaguibmpayuu.

KiroueBrble €10Ba: CTOUHBIC BOJIbI, HS()TEIPOAYKThI, IMYJIbCHS, JMHAMUYECKast MEeMOpaHa,

yIbTpadWIbTPALHs, TONUTETPAPTOPITHUICH, TOTUCTUPOIL.

DOI: 10.32935/1815-2600-2021-132-1-10-14

D. D. Fazullin, G. V. Mavrin, L. I. Fazullina

Kazan (Volga region) Federal University

Separation of Oil Emulsion with Dynamic Membrane with Surface Layer of Polystyrene

In this paper, we studied the parameters of the process of separation of oil emulsion using a dynamic membrane

of ultrafiltration PTFEg-PSd. A polymer membrane with a dynamic layer of polystyrene particles with sizes from 55 to
72 nm was obtained on a substrate of hydrophilic polytetrafluoroethylene (PTFE). The results of scanning electron
microscopy showed the formation of a layer of spherical polystyrene particles on the membrane surface.

The properties of a dynamic membrane were studied: porosity, moisture capacity, and wettability. After applying

the polystyrene layer, an increase in the hydrophobicity of the surface layer of the membrane was established.

For membrane separation, a 1% oil emulsion was prepared by dispersing the carbonaceous oil. The retention
capacity of membranes for oil products from 1% oil emulsion was 96.4%, with a specific productivity of 113 dm3m?2.h,
which is not inferior to the performance of a commercial UPM-100 ultrafiltration membrane. Particle sizes

of the dispersed phase in a 1% oil emulsion are distributed in the range from 229 to 1476 nm, after separation

of the emulsion by a dynamic membrane, oil particles with sizes from 134 to 236 nm were detected in the filtrate,
which indicates the removal of the bulk of the dispersed phase from the emulsion by ultrafiltration membranes.

Key words: sewage, oil products emulsion, dynamic membrane, ultrafiltration, polytetrafluoroethylene, polystyrene.

HccnenoBanme pacnpeneneHusi HHTUOMTOPOB KOPPO3MH MexkAy BOAHOI U HeTaHOH (azamu

K. C. Kacenosa

WnHoBannoHHbIN eBpa3uiickuil yHuBepcuTeT, I. [laBnonap, Kazaxcran

zhanar.kassenova@gmail.com

Hccneoosan xapaxmep pacnpeoenenusi mexicoy 800HOU U Y21e8000POOHOU CPedaMU MAKUX UHSUOUMOPO8 KOPPO3uU
KaK 5MOKCUTUPOBAHHBII amul u hocgpamublit s¢hup. Konyenmpayuu uneudbumopos dvliu onpeoeienvl npu nomMouu
KOJOpUMempuy U UHOYKMUBHO-CEA3AHHOU NIA3MEHHOU CNeKMpPOoCKOnuu. Xapaxmep pacnpeoenerus Oblil u3ydeH
NpU pa3IUIHbIX 3HAYEHUAX 00B00OHEHHOCMU, Yel1e8000POOHOU (hasbl, KOHYeHmpayuu 0Jis Moo, Ymodwvl onpedeums
aghghexm Hazsannwvix hakmopos. Pe3yibmamol S9KCNepuUMeHmo8 nOKA3AIU, Ymo ¢ yMeHblieHUuem 00800HEeHHOCMU
yacmov uHeubumopa ocghamnozo 3¢hupa bvina nomepana uz 600HoU gazvl. Docphammuuiii 3pup noxazan
SHAUUMENbHBIU CUHep2emUudecKull 3ghgexm ¢ Opy2umu a30mco0epAHCAUMU COCOUHEHUAMU. DMOKCUIUPOBAHHBIL
amum pacnpeoensiemcs 8 OCHOBHOM 8 B00HOU cpede He3A8UCUMO OM YCI0BULL.

KiueBrble c10Ba: KOPpO3HOHHBIE HHTUOUTOPEI, 00BOTHEHHOCTE, KonopuMetpus, [CP-OES cnekrpockomnus,

STOKCHIIMPOBAHHBIN aMHH, (pochaTHBIH 3dup.
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Zh. S. Kassenova

Innovative Eurasian University

Study of Portioning of Corrosion Inhibitors between Water and Oil Phases

Partitioning behaviours of commercial inhibitors like ethoxylated amine and phosphate ester were studied by carrying
out partitioning tests and determining the concentration of the inhibitors by conventional colorimetry method and
Inductively Coupled Plasma spectroscopy. The tests were performed using various water cuts, hydrocarbon phases,
and concentrations in order to find out the effects of these factors. Ethoxylated amine distributed itself mostly into
aqueous phase regardless of the conditions. Comparison of partitioning behaviour of phosphate ester in low and high
water cut mixtures resulted in some loss of the inhibitor from bulk water phase as water cut decreased. Phosphate
ester inhibitor showed significant synergistic effect with other nitrogenous compounds during the partitioning
experiments.

Key words: corrosion inhibitors, water cut, colorimetry, ICP-OES spectrometry, ethoxylated amine, phosphate ester.

HccaenoBanue BIUAHUSA TEPMUYECKUX U XMMUYECKUX METOI0B 00Pa0OTKHU Ha COPOIIMOHHBIE CBOMCTBA
TOP(SIHBIX MaTepUAJIOB

T. C. CmupHoBa, B. A. lITupokos, A. A. 3anopokckas

PT'Y nedn u raza (HUY) umenu 1. M. ['yOkuna

wlasjashka@mail.ru

Cmamws nocssiena 0o6pabomre mophsano2o mamepuana u3 pazuvlx obaracmeii Poccuu 6 kauecmee 9K0102u4H020,
00CMYNHO20 U 0eweso2o copbeHma npu IuKeuoayuu HegpmesazpsisHenuti. B pabome npedcmasienvt pe3yibmamol
UCCe006aHUSL MOPPAHBIX MAMEPUATO8, 0OPADOMAHHBIX MEPMULECKUM U XUMUYECKUM Memodamu. B xauecmee
nokasamernetl, ONPeoenTOWUX dPPHexmusHocms 00pabomxu, ObLIU UCCIEO08AHBL HEDMEEMKOCHb, A0COPOYUOHHAS
akxmugHocms u 2udpogobrocmy. IIposeden ananus nOAYHEHHbIX OAHHBIX C UHMepnpemayuell pe3yabmamos.
Paccmompenvr nepcnexmugul danvretiuietl pabomol @ SMOM HANPAGIEHUU.

KuaroueBnble ciioBa: Top(hsiHBIE MaTepraibl, COPOSHT, METOBI 00PaOOTKH,

He()TEEMKOCTb, aJICOPOIIMOHHAsI aKTUBHOCTbD, THIPO(HOOHOCTS.

DOI: 10.32935/1815-2600-2021-132-1-19-24

T. S. Smirnova, V. A. Shirokov, A. A. Zaporozhskaya

National University of Oil and Gas «Gubkin University»

The Research of Thermaland Chemical Treatment Methods Influence

on Sorption Properties of Peat Materials

The article is about of the processing of peat material from different Russian regions as an environmental-friendly
andan available sorbentsfor the oil spill response. The paper presents the results of peat materials research.

Peat materialswere processed by thermal and chemical methods. Oil intensity, adsorption activity and hydrophobicity
were investigatedas indicators of the processing efficiency. The dataanalysis obtained with the interpretation

of the results and prospects for further work in this wayare given in the article.

Key words: peat materials, sorbent, treatment methods,capacity for oil,activity of adsorbent, hydrophobic property.



Hedrerazonocnocts B neHTpe 0acceiina LHIoHXOHT ceBepHOro KOHTHHEHTAJIBHOIO Meab(a BreTHama
Hryen Tuen Txunb

PI'Y nedtu 1 raza (HUY) umenu U. M. I'yOkuna

thinh196@gmail.com

Ocaodounwiii 6acceiin Lllonxone saensemcsi 0OOHUM U3 KPYNHEUUWUX KAUHO30UCKUX Heghme2a30co0epiucaujux
0Cadounblx baccelinos, 8 KOMOPoOM yeHmp baccelna sanumaem 6oavuyio yacms. OH umMeem nPOMINCEHHOCMb
om 6noka 105 k 6aoxy 115. B cmamve onucano 2eonocuieckoe cmpoenue, UCHOpUs 2e0J102UYeCK020 pa3sumusl,
NepCneKmuebl Hepme2azoHOCHOCU, XAPAKMEPUCUKY NOPOO-KOIEKMOPO8 YEHMPATbHO20 baccelind,

20e moauwuHa omuoxcenuil baccetina docmuzaem doiee 16 moic. m.

KumioueBble cioBa: 6acceitn [IIoHTXoHT, IIEHTp OacceitHa, TITHHSHBIA JHAITHp,

MECYAHUKHU, aJICBPOJIMTHI, YTJICKUCIIbIN ras3.

DOI: 10.32935/1815-2600-2021-132-1-25-29

N. T. Thinh

National University of Oil and Gas «Gubkin University

Petroleum Potential in the Center of Song Hong Basin of the Northern Continental Shelf Vietham

The sedimentary basin Song Hong is one of the largest Cenozoic oil and gas bearing sedimentary basins,

in which the center of the basin covers a large part. It elongates from block 105 to block 115. This article presents
the geological structure, history of geological development, oil and gas potential and characteristics of reservoirs
of the central basin, where the thickness of the basin deposits reaches more than 16 000 m.

Key words: Song Hong basin, basin center, shale diapir, sandstones, siltstones, COx.

Iporuo3upoBanue 3pPeKTHBHOCTH KUCIOTHOTO BO3/IeiiCTBHSI HA OCHOBE MOCTPOEHUS

MaTeMaTHYeCKUX Mojie/iel, YYUTHIBAIOIIMX TEXHOJIOTHIO H HCIIOJIb3yeMYI0 KOMIO3HIIHIO

B. A. HoBukos

®uman 000 «JTIYKOWJI-Urxuanpunr» «[TepMHUITEE]THY B T. [TepMb

novikov.vladimir.andr@gmail.com

Kucnomnas obpabomxa ssnsiemcs 00HUM U3 Hauboaee U3y4eHHbIX Memo008 UHMEHCUDUKAYUU RPUMOKA

6 KapbooHamHwix Koanekmopax. Tem ne menee, npeonpusmMuUA-HEOPONOIb308aMeNU CIAIKUBAIOMCS C NPOOIEMOT
CHUDICEHUS. NIIAHOBBLIX 0eOUNO8 CKBAJICUH NOCTe NOOOOHBIX MePONPUIIMULL, YMO 00YCI061EeHO PAOOM NPUYUH
2€0/102U1eCK020 U MEXHOI02UYECK020 Xapakmepa. Hx yuem npu niaHuposanuu 030etcmeus U npocHO3UpOBaAHUU
I PexmusHoCmU 803MONCEH NOCPEOCMBOM AHAIU3A PAKMULECKUX NPOMBICTIOBbIX MAMEPUATIO8 C NPUMEHEHUEM
Memo008 Mamemamuieckou cmamucmuku. B pabome na npumepe mecmopodicoenus wxcrHou vacmu Ilepmckoeo
8bl0elenbl (hakmopwl, oKkasvlearoujue uusHUe Ha dPHEKMUBHOCMb KUCIOMHBIX 00pabOmMOK, NoxyueH psio
MHO20MEPHBIX MOOeetll, VHUMbIBAIOWUX UX 83AUMOGIUSAHUE 0PV HA OpY2a U NO3B0NAIOUUX ONPedeisimb Pe3yabmam

Meponpusmus.



KioueBble ciioBa: KapOOHATHBIN KOJIIEKTOP, KUCIIOTHAs 00padoTKa, reonoro-pusnieckue GpakTopsl, MOMAroBbIi

pErpECCUOHHBIN aHATHU3.
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V. A. Novikov

LUKOIL-Engineering Limited PermNIPIneft Branch Office in Perm

Forecasting Efficiency of Acid Impact on the Basis of Construction

of Mathematical Models Taking into Account the Technology and Used Composition

Acid treatment is one of the most studied methods of stimulation of inflow in carbonate reservoirs.

Nevertheless, enterprises are faced with the problem of reducing the planned production rates of wells after such
events, which is due to geological and technological reasons. Taking them into account when planning impact
and predicting effectiveness is possible by analyzing actual production materials using mathematical statistics
methods. In this paper, using the example of a oil field in the southern part of Perm region, the main factors

that influence the efficiency of acid treatments are identified, a number of multidimensional models are obtained that
take into account their mutual influence and allow determining the result of a geological and technical measure.

Key words: carbonate reservoir, acid treatment, geological and physical factors, step-by-step regression analysis.

[penoTBpaneHue 0CI0KHEHUI MPHU UCTIOTH30BAHMN HECOBMECTHMBIX BOJI B CHCTeMe TOIePKAHNS
IIACTOBOIO JAABJICHUS

J. A. Koxanumk, H. A. IllocTak

Ky®0aHckuii rocyaapcTBeHHbII TEXHOIOTMYECKUN YHUBEPCUTET

kokhanchikyaros@mail.ru

AxmyanvHotl 3a0ayetl npu KCNILYAMayuu cCUCmemvl H000EPHCAHUsL NAACTOB020 OABNEHUS ABIACMCS
NPOCHO3UPOBAHUE U MOHUTNOPUHE COCIMOSIHUSL BHYMPEHHEll NOBEPXHOCTU MPYOONPO80008 U 00Ue20 KOIU1ecmsa
obpasyrowuxcs omnodxcenul. B cmamve na npumepe Tanakanckozo Mecmoporcoenusi paccmompen Mexanusm
00pazosanus conell KapoOOHAMHOU U CYIbhAMHOU 2PYRN 8 NPOYecce CMEeUUBAHUS NAACNOBIX U APME3UAHCKUX 800,
ABAAIOUSUXCSL HECOBMECTNUMBIMU NPU UX UCHOTB30BAHUU 8 CUCTeMe NOO00EPAICAHUSL NILACIOB020 0ABNEeHUSL.
Paccmompen mexanuszm obpazosanuss coeduneHull diceneza npu CMeuu8anHu 800 ¢ pasiuyHvIMu 3Havenusimu pH.
Tloxazano érusinue baKkmepuoI02utecKoll 3apadceHHOCMU Ha Y8eluyeHue KOJUYecmad Cyab@uoos dicenesd

8 NPOMBICIIO8bIX CPedax, a makaice pazgumue OUOKOppo3uu obopyoosanus. Paccmompenst ocobennocmu
OUO3APAdCEHUS NPOMBICTIOBOU CUCTHEMbL MPYOONPOBOO0E 8 YCI0BUAX HUKOU NAACTOBOU MeMNepamypbi.
Ommeuenvt Hauboiee nepcneKmusHvle Memoovl OOPbOLL C CONCOMIONCEHUAMU U OUOKOPPO3UEl

8 YCNOBUAX HU3KUX MeMNepamyp NPoMbICI08bIX CPeO.

KiioueBble c10Ba: KapTe3uaHCKas BoJia, OMOKOPPO3Us METajlia, KPUCTAIIIOO0pa30BaHUe,

HECOBMECTUMOCTH BOJI, IIACTOBas BOJIA, COJICOTIIOKEHUS, CYIb(paTBOCCTaHABIMBAIOIINE OAKTEPUH.
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Prevention of Complications When Using the Incompatible Waters

in the System Reservoir Pressure Maintenance

A pressing task in the operation of a reservoir pressure maintenance system is the prediction and monitoring

of the state of the internal surface of pipelines and the total amount of sediment. The article examines the mechanism
of formation of salts of carbonate and sulphate groups in the process of mixing reservoir and artesian waters,
which are incompatible, when used in the system for maintaining reservoir pressure. The mechanism of formation
of iron compounds when mixing waters with different pH values is considered. The effect of bacteriological
contamination of the production media on the increase in the amount of iron sulfides in the production media,

as well as the development of equipment biocorrosion is shown. The features of biodegradation of the field pipeline
system under conditions of low reservoir temperatures are considered. The most promising methods of dealing
with scaling and biocorrosion under conditions of low temperatures of field fluids are noted.

Key words: artesian water, crystal formation, formation water, metal bio-corrosion, scaling,

sulfate reducing bacteria, water incompatibility.

CTOHKOCTH PEMOHTHPYEMBIX CHCTEM TPYOONPOBOJIHOI0 TPAHCIIOPTA K MOBPEKACHUSIM

3JIEMEHTOB CEeTE€BOIi CTPYKTYPHI

N. A. TapapbslukuH

Jlyranckuil HalMoHaIbHBIN YHUBepcuTeT uM. B. Jlana

donbass_8888@mail.ru

Toxazano, umo MHOIHCECNBO BCeX TUHEUHBIX IIEeMEHMO8 MPYOONPOBOOHOU CUCTEMbL MOJNCHO PA30eIumb HA NAMb
noommuoxcecms Gl...G5 6 3agucumocmu om moeo KaKue KOHKPEemHO Y37bl COeOUHAEn MOm Ui uHot mpybonposoo.
Yemanosneno, umo naubonvuee eruanue Ha pocm 3HaveHuil NOKA3amensi CMouKoCcmu oxasviéaem s¢h)gexm
yeenuienus KoauiecmeeHHo2o cocmasa noomuoxcecmea Gl1, a Haumenvuiee — ygenuierue cocCmasa NOOMHONCECMBA
G5. IIpu smom cmenensb IUAHUA CHUNICAECMCSL NO Mepe nepexoda om dnemenmos noomuodxcecmea Gl k G5. Ilpu
npogedeHUU PeMOHMHBIX ONePayull U3 cocmasa Oeucmayrouel cucmemsbl 00bIYHO UCKAIOYAIOM OMOebHble
@pazmenmol unu mpyo6onposoowl. Taxue cmpykmypHsle npUMeHeHUs Mo2ym NPUEeCmu K CUmMyayuu, Ko2oa ciyiatinoe
nospexicoeHue HeCKOIbKUX UM 0axce 00H020 mpybonpoeooa npuseden K OMKII0OUeHUI0 OM UCMOYHUKA HEKOMOPbIX
nompebumerneil. YKazaHHuyl0 0cobeHHOCMb Cledyem Y4umsléams npu NIAHUPOBAHUU, NOO20MOBKE U NPOBedeHUU
PEeMOHMHBIX pabom. JJoOKA3aHO cyuecmeo8aHue payuoHaIbHbIX U UPPAUUOHATbHBIX CEMe8blX CHMPYKMYD,
Xapaxmepuzyouwuxcs Haubobulell U HauMeHbUel CMOUKOCMbIO K NPOSPECCUPYIOUUM NOBPENCOEHUSIM.
Inanuposanue u opeanuzayuio peMoHmMHbIX pabom cucmem mpyoonpo8oOHO20 MPAHCHOPMA PEKOMEHOYemcs
ocyuecmeanms ¢ nped8apumenbHOl OYEeHKOU UX CIOUKOCMU K NPOSPECCUPYIOUWUM ROBPENCOCHUIM U YUemOoM
B03MONCHOCTU UCHOIL308AHUS PAYUOHANLHBIX CEMEeBbIX CHMPYKMYP.

KiueBrble cioBa: TpyOONpOBOI, PEMOHT, IOBPEKACHUE, CETh, aBapHsl, CTOMKOCTb.
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Resistance of Repaired Pipeline Transport Systems to Damage to Network Structure Elements

It is shown that the set of all linear elements of the system can be divided into 5 subsets G1...G5, depending

on which specific nodes a particular pipeline connects. It was established that the greatest influence on the growth
of resistance index values is exerted by the effect of an increase in the quantitative composition of the subset G1,
and the smallest one is the increase in the composition of the subset G5. In this case, the degree of influence decreases
with the transition from the elements of the subset G1 to G5. During repair operations, individual fragments or
pipelines are usually excluded from the current system. Such structural applications can lead to a situation where
accidental damage to several or even one pipeline will lead to disconnection of some consumers from the source.
The specified feature should be taken into account when planning, preparing and conducting repair work.

The existence of rational and irrational network structures, characterized by the greatest and least resistance

to progressive damage, is proved. The planning and organization of repair work of pipeline transport systems

is recommended to be carried out with a preliminary assessment of their resistance to progressive damage

and taking into account the possibility of using rational network structures.

Key words: pipeline, system, repair, structure, damage, network, accident, resistance.

Pa3zpaloTka u anpodanus MeTOIMKH OLIeHKH 0CO0eHHOCTel padoThl JIEKTPOI0B CPABHEHHS JJIHTEIbHOTO
AeiicTBUS B CUCTEMAX IEKTPOXMMHUYECKOH 3aIMTHI Fa301POBOI0B HA MeP3JIbIX IPYHTAX

C. A. lIkynos, U. B. lllnmkwn, A. C. Ky3p00xeB, 1. H. bupumio, I1. A. Ky3p00kxeB

@unman OO0 «I'asnpom BHUUI'A3» B T. YXTa

s.shkulov@sng.vniigaz gazprom.ru

AxmyanvHblM 60nPOCOM KOHMPOILA NAPAMEMPO8 IJIEKMPOXUMULECKOU 3aUUmbl 2A30NPOBOO0S AGIAEMCS YMOYHEHUEe
napamempos 371eKkmpo008 CPAGHEHUs. OIUMENbHO20 OelUcmeus Ha Mep3bix epyumax. IIpobnemotl aenaemcs
HapyuieHue 31eKmpoaumuiecKo20 KOHMaKma mexcoy 91eKmpooom CPAGHeHUs: ONUMENbHO20 0elucmeus U
6CMPOEHHBIM OAMUUKOM NOMEHYUANA NPU NPOMEP3AHUU BMEWAIOUIec0 SPYHMA, YO NPUSOOUM K UCKAICEHUIO
NOAYUAeMbIX OAHHBIX UTU HEBO3MOICHOCIU UX CHAmuUA. B pabome nposedenvr uccnedosanus oCHOGHbIX
IKCHIYAMAYUOHHBIX NAPAMEMPOE INEKMPOO08 CPAGHEHUS OTUMENbHO20 OCUCMBUS 8 MHO20EMHEMEP3IIbLX,
NpoOMep3aowux U OMmauaiowjux 2pyHmax.

KuaroueBsble ci1oBa: ra3onpoBO/, MEP3IbII IPYHT, JNEKTPOXUMHUUECKAs 3aIINTa,

3JIEKTPOJ] CPABHEHUSI IJIUTEIBHOTO IEUCTBUA.
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S. A. Shkulov, I. V. Shishkin, A. S. Kuzbozhev, I. N. Birillo, P. A. Kuzbozhev

Branch of Gazprom VNIIGAZ LLC in Ukhta

Development and Testing of the Methodology for Assessing Features

of the Operation of Long-Acting Comparison Electrodes in Electrochemical Protection Systems

for Gas Pipelines in Frozen Soils



Current problem of monitoring parameters of the electrochemical protection of gas pipelines is to clarify parameters
of long-acting comparison electrodes on frozen soils. The problem is the violation of the electrolytic contact between
the long-acting reference electrode and the built-in potential sensor during freezing of the surrounding soil,

which leads to a distortion of the data obtained or the impossibility of taking them. The article describes the study

of the main operational parameters of long-acting comparison electrodes in permafrost, freezing and thawing soils.

Key words: gas pipeline, frozen ground, electrochemical protection, long acting reference electrode.

Ouenka BOCIJIaMeHs1eMOCTH TOIJIUB JIJIsl CY/I0BBIX AU3eJIbHbIX JBUTATEIeH

J. B. Hemo608?, JI. IT. Cemuxuna?, M. U. ®axpyTauHos?,

A. H. Komep3an®, A. b. 30608%, C. A. Kanunun®

DAY «25 TocHUU xummotonorun MuroGopossl Poccuny,

2TIOMEHCKHUH TOCYIapCTBEHHBIN YHUBEPCHUTET,

SOrAY «BUT «Dpar

nelyubov_dv@mail.ru

Hccnedosano enuanue GpakyuoHHo20 u KOMNOHEHMHO20 COCMABA CYOO8bIX MONIUE UHOCHPAHHO20

npPOU3800CMBA HA NOKA3AMENU KAYeCmad, XapaKmepusyouue 60CNIAMeHAEMOCHb U 3(PHeKmUsHOCmMb UxX C2OpaHus
6 NOPUIHEBbIX OU3eIbHbIX 0gueamensx. [loxazano, umo npumenerue cyo008bix MONIU8 ¢ NOSbIUEHHOU

NJIOMHOCMbIO 8 08UcAMeNsX, CNeYUPDUYUPOBAHHBIX OISl IKCNILYAMAYUU HA A8MOMOOUTLHOM OU3ETIbHOM MONIUGE,
MOdHCEm NPUBECU K CHUNCEHUIO 3P PHeKmUusHoCmu ceopanus Moniusd, NOSbIUEHUI0 ObIMHOCHU OMPAbOmasuiux
23308 U NOBLIUEHHOU 8EPOIMHOCIIU OMKA308 mexHuku. Ilpu smom, npumernenue 6 cocmase cy0o8biX MONIUG
Memunoguix 3¢Qupos sxncupnvix kuciom (FAME) ¢ konyenmpayusx ne 6onee 1% mac. noioxicumensHo 61usem Ha ux
B0CHIAAMEHAEMOCTD U IPPEKMUBHOCb C2OPAHUSL, YMO 8 COBOKYNHOCTHU C OAHHBIMU OPY2UX UCCIEO08AHUL

0 enusAHUYU yKazaunvlx konyenmpayui FAME na smynveupyemocms u cMazuléaiowyio cnocoOHoCmb yKa3vlédem

HA BO3MOICHOCHb KPAMKOCPOUHO20 NPUMEHEHUSI AKUX MONAUE. DKCNEPUMEHMATbHO 000CHO8aHA
yenecooopazHOCMb NPUMEHEHUS NPEOSIOHCEHHO20 PACYEMHO20 MeMOo0d OYeHKU 80CNIaMEHAeMOCMU

u agppexmusnocmu cecopanusi cyoosvlx monaue. Iloxkazano, umo oannvll Memoo bonee adekeamen u YyeCmeumeen
07151 OYEHKU YKAZAHHBIX CEOUCE CYOOBbIX MONIUE YIMSICELEHHO20 (PPAKYUOHHO20 COCMABA U MONIUG C COOEPHCAHUEM
ouoxomnonenmos (FAME), npeonasnauennvix 0is1 NpUMeHeHUs. 8 NOPUIHEBbIX 08ULATNENSX, YeM CINAHOAPMHbL
Memoo oyenku yemanoso2o unoexca no I'OCT 27768.

KiroueBble c10Ba: BOCIUIAMEHSEMOCTD, CYZOBEIE TOILTUBA, 3P ()EKTUBHOCTH CrOpaHHUs,

JU3CIbHBIC NBUT'aTCIIN, MCTHUIIOBBIC 3(1)I/IpI)I JKUPHBIX KHUCJIOT.
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Evaluation of Combustibility of Fuels for Marine Diesel Engines



There were studied the influence of composition of foreign marine fuels on its quality indexes which estimate

the combustibility and combustion efficiency of this fuels in the marine reciprocators.

It was found that using the high-density fuels in the engines of marine technique, which specified for exploitation on
the automotive diesel fuels, can be the cause of decreasing the combustion efficiency, increasing

of smokiness of exhaust gases and facility of technique’s failure. Using of methyl esters of fatty acids in the marine
fuel’s composition in concentrations until 1 mass percent influents positively on combustibility and combustion
efficiency. This result in the aggregate of results of other researches of influence these concentrations of FAME
on the emulsification and lubricity of marine fuels follows to possibility of its short-time using marine technique.
Experimentally proved the necessity of offered calculating method which estimates the combustion efficiency

and combustibility of marine fuels. It was found that this method is more adequate and sensitive for estimation

of those properties of heavy marine diesel fuels and petroleum diesel fuels with the FAME contention

then the method of estimation of Cetane Index (GOST 27768).

Key words: combustibility, marine fuels, combustion efficiency, diesel engines, methyl esters of fatty acids.

O0600meHHbI MOKa3aTe b 3(PPEKTUBHOCTH UCIIOJb30BAHUSA HACOCHOTO 000PY/10BAHUSA

B. B. llanaii, M. O. Mbi3aukoB, M. 1. Kononogsa, JI. M. A1y 1b1uHOB

OMCKHUI roCy1apCTBEHHBIN TEXHUYECKUM YHUBEPCUTET

rita.kononova.94@mail.ru

Cmamus nocesujena oyenke 3QPHexmusHocmu S3KCHIyamayuy MazucmpaibHulx Heghmenposooos. Ha ocunose ananuza
OvLL noyuer 0600WeHHbIL noKazameb IPPHeKMUSHOCMU UCNOIb308AHUS HACOCHO20 000PYO08AHUS, KOMOPbLIL
N036015€M CRPOSHO3UPOBAMDb 3P PEeKMUBHOCIb IKCIIYAMAYUU HACOCHO20 000PYO08aAHUs 8 YoM

Ha MexXHONI02UYeCKOM yuacmke Hepmenposooa. Takoice npedcmasienvl OCHOGHbIE COCMABNAIWUE NOKA3AMES.
KumioueBble ciioBa: HepTepoayKTHI, 3HEPTod(h(PeKTUBHOCTH, HACOC, 3arpy3Ka HePTEIPOBOIA.
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V. V. Shalai, M. O. Myznikov, M. I. Kononova

Omsk State Technical University

Generalized Indicator of Efficiency of Use of Pumping Equipment

The article is devoted to assessing the efficiency of operation of trunk oil pipelines. Based on the analysis,

a generalized indicator of the efficiency of use of pumping equipment was obtained, which allows us to predict
the ef-ficiency of operation of pumping equipment as a whole on the technologi-cal section of the pipeline.
The article also presents the main components of the indicators.

Key words: oil products, energy efficiency, pump, loading of the pipeline.
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