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IIpumeHeHuHe 3JIeMEHTOB (PPAKLIMOHUPOBAHMSA B IpoLecce KOMILJIEKCHOM MOAT0TOBKM ra3a

H. JI. MyxameroBal, A. B. Komuun??, A. B. Kypoukun®, ®. P. Ucmarumnos?

MncruryT Hegrexumnepepaborku Pecny6muku bamkoprocras,

2V (hpuMcKmil TOCYJapPCTBEHHBINH HEQTAHOM TEXHMIECKHI YHUBEPCUTET

SAUT HI' «AHTErpupOBaHHbIE TEXHOJIOTUM,

*AcTpaxaHCKHI TOCYJapPCTBEHHBIN TEXHUYECKUIT YHUBEPCHUTET,

mukhametova_n@mail.ru

Ha npumepe cywecmsyroweii ycmanosku no020mosKu 8alaH#CUHCK020 ea3a Bocmouno-Ypeneoiickozo
MECMOPOHCOEHUS PACCMOMPEHA MEXHOI02UsI HUSKOMEMNEPAMYPHOLL Cenapayuyl 2a3a ¢ daeMeHmamu
(paxyuonuposanus (Oepreemayuetl). Boissneno, umo npu ycmanoske deprecmamopa npoucxooum 3HA¥UmenrbHoe
pacuiupenue obracmu pabouux napamempos npoyecca, 00eCneyusaowux cooaioderue mpedosanull K mosapHomy
2a3y: MUHUMANbHOe 6X00H0e 0dsienue Moxcem bvims crHudicero ¢ 4,5 0o 3,5 Mlla, a pacxoo cvipvegozo easa npu
cywecmesyroweti cucmeme mpybonposo0os moxcem ovimn yeeauyen ¢ 0,75 00 1 mapo um®/200 u eviue, umo
N0360JI51em MAKUM 00PA30M Y8eUUUMb CPOK IKCHIYAMAYUYU 2A30KOHOEHCAMH020 MeCmopodicoenus Ha 25-30 sem 6e3
COOPYIHCEHUSL OOHCUMHOU KOMAPECCOPHOU CIMAHUUU.

KiioueBble cj10Ba: MOATOTOBKA MPUPOIHOTO Ta3a, HU3KOTEMIIEpaTypHas cenapaiis, yCTaHOBKA KOMILIEKCHOM
MMOTOTOBKY Ta3a, ppakHOHUpPOBaHHeE, AedaerManus, nediaermaTop, paIualbHO-CIIMPATbHBIA KOHTAKTHBIN SJI€MEHT,

TJIEHOYHBIN PEXKUM.

N. D. Mukhametoval, A. V. Kolchin?3 A. V. Kurochkin®, F. R. Ismagilov*

1Bashkir Scientific Research Institute of Petroleum Refining,

2Ufa State Petroleum Technological University,

3NG «Integrirovannye Tekhnologii»

“Astrakhan state technical university

Application of Fractionation Elements in The Process of the Complex Gas Treatment

In the article the technology of low-temperature gas separation with fractionation (dephlegmation) elements is
considered at the example of existent Valanginian gas treatment unit at East-Urengoy field. It is revealed that
dephlegmator installation leads to significant expansion of the area of the process parameters providing compliance
with the requirements for commercial gas: minimal entry pressure can be decreased from 4.5 to 3.5 MPa, and raw
gas consumption at the existing pipeline system can be increased from 0.75 to 1.00 bln nm®/year and higher. It allows
extending gas-condensate field operation period without compressor boosting station installation up to 25-30 years.
Key words: natural gas treatment, low-temperature separation, complex gas treatment unit, fractionation,

dephlegmation, dephlegmator, radial-spiral contact element, film mode.

Binsinue KPaTHOCTH HUPKYJISIUH BOJOPOICOAEP:KALIEro raza Ha AKTHBHOCTD
KATa/IM3aTopa JenapaduHu3anuu
3. /1. Usanuunal, H. C. benunckas?, E. B. ®panuunal, A. C. Jlynenko!, E. B. Apeppanosa?

'HaumonansHeli uccnenoBarenbekuii TOMCKHI TOMMTEXHUYECKUH YHUBEPCHUTET,



2000 «I10 «KupuimnHehTeOprcHHTES»,

evf@tpu.ru

B pabome ons npoyecca oenapagunuzayuu ousenvrnozo monausa ycmanosku J1-24-10/2000 npogedenvt pacuemsi u
OYEHKA GIUAHUS PACX00A 8000POACOOEpIcaue2o 2a3a Ha OMHOCUMENbHYIO AKMUBHOCHb KAMAIU3AMopd, 6b1X00
OU3enbHOU paryuu, HUSKOMeMnepamypHvle C8oNUCMEd Npu NOCMOSHHBIX NPOYUX TNEXHOJIOSUYECKUX NAPAMEempPax
npoyecca (memnepamypul, pacxooa colpvbs u 0p.). s onucanus HeCmayuoHapHo20 Kamaiumuyecko2o npoyecca
Odenapapuruzayuu Ou3erbHoU Qpakyuy UCHOIb308AH MEMOO MAMEMAMULECKO20 MOOETUPOBAHUSL.

KiroueBble cj10Ba: MaTeMaTH4YECKas MOJICIIb, uenapadnxmmaum, OU3CJIBHOC TOIUIMBO, A€3aKTUBALHA, KaTaJIu3aTop.

E. D. Ivanchina?, N. S. Belinskaya!, E. V. Frantsina!, A. S. Lutsenko?, E. V. Averyanova?

Tomsk Polytechnic University, 2Kirishinefteorgsintez LLC

Influence of the Hydrogen-Containing Gas Circulation on the Dewaxing Catalyst Activity

In this article for the process of diesel fuel catalytic dewaxing of the industrial unit L-24-10/2000 calculations and
estimation of influence of hydrogen-containing gas flow rate on the relative catalyst activity, yield of diesel fraction
and low temperature characteristics were made at the constant other technological parameters (temperature,
feedstock flow rate, etc.). To describe non-stationary process of diesel fuel catalytic dewaxing the method of
mathematical modelling was applied.

Key words: mathematical model, dewaxing, diesel fuel, deactivation, catalyst.

OnTuMu3anust COCTaBa ra30KOHIEHCATHOMH CMeCH € LeJIbI0 00ecredeHNsl ee TPAHCIOPTHPOBKH

B 3UMHHH IIepUojg

A. B. Crykos!, JI. B. iBanoBa?

'Cypryrcknii 3CK um. B. C. UepHOMBIpIHHA

¢umman OO0 «I'azmpom nepepabotkay, ITAO «I["a3nmpomy,

2PT'Y medru 1 raza um. M. M. I'yOkuna»

StukovAV@zsk.gpp.gazprom.ru

B pabome paccmompena npobiema o6pazoe8anus HeCIu8aemMo2o oCmamrd mosapHo2o 2a308020 KOHOeHcama
6A20HAX-YUCMEPHAX NPU €20 CUGE @ 3UMHUL Nepuoo nocie mpancnopmupoeku. [lpeocmaenenvi pe3yibmamol
uccnedosanus o no0bopy Hauboaee ONMUMATLHO20 COCMABA MOBAPHO20 2a306020 KoHoencama Cyp2ymckozo
3a600a no CMabuIU3aAYUU KOHOEHCAmd, NOJYUAEMO20 NPU CMEWEHUU MAINCENI020 OCIAMKA amMOCQePHOll NepeconKuy,
cmaduIbHO20 KOHOeHcama u 6eH3UH0BbIX pakyuil. [Jokaszana Heodxooumocms u d¢hhexmusHocms npumeHeHusl
denpeccopho-oucnepupyoumux npucaoox. Buiagnena memoouxa usmepenus ceOUMenmayuoHHbIX C8OUCME 2A308020
KOHOeHcama.

KioueBble ci1oBa: ra3oBblii KOHIEHCAT, OTIOXKEHUS napaduHa, AeMPecCOPHO-IUCIIEPIHPYIOLINE TTPUCATIKH,

CEeMMEHTAITNOHHBIC YCTONINBOCTD.



A. V. Stukov?, L. V. Ivanova®

1Gazprom Pererabotka LLC,

2Gubkin Russian State University of Qil and Gas

The Optimization of Mixture Composition of the Surgut Scp Gas Condensate

to Provide It’s Transportation in Winter

In this article the problem of drainability of sales gas stable condensate from tank cars in winter after transportation.
The results of the selection of the most optimal composition of commercial gas condensate obtained by mixing heavy
residuum of atmospheric distillation, stable condensate and gasoline fractions are presented. The necessity and
efficiency of depressant-dispersing additives using is proved. The technique of measuring the sedimentation properties
of gas condensate is identified.

Key words: gas condensate, paraffin deposition, depressant-dispersing additives, sedimentation properties.

IMony4yeHue GeabIx Maces U3 HeQTAHOTO CHIPbHA

€ HCMOJIb30BAHHEM T'HIPOKATAIUTHYECKHUX MPOLECCOB

U. B. Iuronesa'?, T. H. llla6anuna?, M. B. Kurosa®, C. B. Tonmaués?

1000 «O6beauHEHHBIH LEHTP UCCIET0BAHUI B pa3paboToOK»,

2PI'Y medrv m raza um. M. M. I'yOGkuna

PigolevalvV@rn-rdc.ru

B cmamuve npusedenvt mpebosarnus, npedvssniemvle K OeiblM MACIAM, NEPCREKMUBLL UX NPOU3BOOCMEA C
UCNOIb308AHUEM SUOPOKAMATUMUYECKUX HPOYeCCO8 Nepepabomiu Heqpmsnozo coipvsi. Paccmompeno neckonvko
8APUAHMOE KOMOUHUPOBAHUS NPOYECCAMU 8 3ABUCUMOCTIU 0T BO3MONACHOCIU PEATbHBIX NPOU3BOOCTNE, NOO0OPAHYL
mexHoaI02cU4ecKue napamempsl noayuenus oeavix macei. Ilpusedeno ucciedosamnue noayueHHvIX 00pa3yos benvix
Macen 8 CpasgHeHuU ¢ UMNOPMHBIM aHAL020M. Pexomenoosano ucnoavsosanue noiyueHHo2o obpasya 6e102o0 Macia 8
Kayecmee KOMNOHEHMA MACISAH020 a0bI0BAHMA IMYIbCUOHHBIX BAKYUH OIS UMMYHU3AYUU CETbCKOXO3SAUCMBEHHbIX
HCUBOMHDBIX.

KioueBbie ciioBa: 0eioe MUHEpAIbHOE MACIIO, OCTATOK THAPOKPEKUHTA, THAPOU30MEPHU3AIINs, THAPUPOBAHHE,

IJIATUHOCOACPKAIIMM KaTaIU3aTOP, MACIISIHBIA aJlbIOBAHT.

I. V. Pigoleva'?, T. N. Shabalina?, M. V. Kitova?, S. V. Tolmachev!

United Research and Development Centre LLC,

2Gubkin Russian State University of Oil and Gas

Technology of Producing White Oils from Petroleum Feedstock

by Means of Hydrocatalytic Processes

This article provides requirements for white oils, perspectives of their production from petroleum feedstock by means
of hydrocatalytic processes. The hydrocatalytic process combinations with selected technological parameters for
producing white oils depending on actual plant possibilities, examination results of the developed white oil sample in
comparison with the foreign commercial sample are shown. Developed white oil samples are recommended as an oil

adjuvant component in emulsion vaccines for cattle immunization.



Key words: white mineral oil, hydrocracking bottom, hydroisomerization, hydrogenation, platinum catalyst, oil

adjuvant.

ILnockonapasieibHAasA CTAMOHAPHANA (PUIbTPALUA HEC:KUMAEMOM BA3KO-ILJIACTUYHOH He(pTH C IPOSABIEHHEM
1epeMeHHOr0 HAa4YaJIbHOT0 IPaJueHTAa JaBJeHUs

C. 1. Mycradaes, C. A. I'aceimoBa

AzepOaiixaHCKuil rOCyJapCTBEHHBIH YHUBEPCUTET HE(TH U IPOMBILITICHHOCTH

sakinal958@mail.ru

B cmamve npeocmasnenvl pesynvmamul pewienus 3a0a4u CmayuoOHaApHoOU NAOCKONAPALIeabHOU Guibmpayuu
HeCIHCUMAEMOU BI3KO-NAACUYHOU Hehmu 8 0OHOPOOHOU NOLOCOOOPA3HOLL 3a1edCU ¢ NOsAGLEHUEeM NEPEMEHHO20
HauanvbHo2o 2paduenma oasienus. Paccmampuganuce 08a ciyuas TUHelH020 USMEHEeHUs HA4albHO20 2paduenma
oaenenus: 1) ons nacma 60abULON MOWHOCMU HAYATLHBLU 2PAOUEHM OABNIeHUs UBMEHAEMC s IUHEUHO KAK 8
3a8UCUMOCIU OM ANNIUKAMbL Z, MAK U 8 3A6UCUMOCTU om abcyuccyl X; 2) 07l nAACa MAIoU MOWHOCMU HAYATbHbILL
2paouenm 0agneHus 3a8UcUm moabko om abcyuccol X. Quabmpayus 63K0-nAACMUYHOU He@mu NOOYUHAEMCA
006006wennomy 3axony Jlapcu. Bvieedenul hopmynst 6cex 0CHOGHBIX NAPAMEMPOE IKCNAYAMAYUU NPAMOIUHEUHOT
eanepeu. J{na naacma 00nbUON MOWHOCIU 3AKOH pAcnpedenerus 0asileHus 3a8UCum om 0OHOU CMeneHU X, a 0
naacma Manoli MOWHOCMU 3a8UCUM O 8MOpOl cienenu X. B nepeom ciyuae, ckopocms unempayuu 3agucum
MONBKO OM ANNAUKAMYL Z, d 2PAOUEHIN OABIeHUs OCIAEMCsl NOCMOAHHBIM 80 6CeM NiaAcme, a 60 6MOPOM Cyydae,
CKOPOCMb Qunompayuy He UsMeHAemcs, a 2paduenm OasieHus 3a8Ucum om Koopouramul x. B oboux cnyuasx
6b16€0€Hbl MAKIHCE POPMYIbL OIS PACHEMA BpeMEeHU nepeMeweHs 4acmuybl 653K0-NAACTMUYHOU Hepmu 6 niacme,
KOMOopble 3a8UCA OTh KOOPOUHAMBL X U Z 8 NEPEOM Cyyde, U Om KOOPOUHAMbL X — 80 GMOPOM Cydae.

KuioueBble ¢Jj10Ba: MJI0CKONAPALIEIBHBIN TOTOK, CTALIMOHAPHAS 3a7a4a, IEPEMEHHBIN HAaYaJIbHbII IPaiueHT
JIaBJICHUS, BI3KO-IUIACTHYHASI HEQTh, BpeMs IepeMeleHHs HeTH, 10JI0co00pa3Hast 3aJ1eKb, MPAMOIUHEHHAS

rajepest.

S. D. Mustafayev, S. A. Gasymova

Azerbaijani State University of Oil and Industry

Flat-Parallel Stationary Filtration of Incompressible Visco-Plastic Oil

with the Manifestation of the Variable Initial Pressure Gradient

In article are described the results of the solution of the task of stationary flat-parallel filtration of incompressible
viscous-plastic oil in a uniform stripy oil deposit with the advent of variable initial pressure gradient. Two cases of a
linear change in the initial pressure gradient were considered: 1) for a high-power layer the initial pressure gradient
changes linearly, depending on the z-coordinate, and also on the abscissa x; 2) for a low power layer, the initial
pressure gradient changes only from the abscissa x. Filtering viscoplastic oil submits to the Generalized law of Darcy.
Formulas were derived of all key parameters of rectilinear gallery. For a high power layer the distribution law of
pressure depends on one degree of x, and for a low power layer depends on the second degree of x. In the first case,
the speed of filtering depends only on z-coordinate, and the pressure gradient does not change, remains to constantly

in all layer, and in the second case, the speed of filtering does not change, and the pressure gradient depends on



coordinate x. In both cases were derived also formulas for count of time of relocation of a particle of viscoplastic oil
in layer which depend on coordinate x and z in the first case, and from coordinate x — in the second case.
Key words: flat-parallel flow, stationary task, variable initial pressure gradient, viscoplastic oil, coordinate,

abscissa, time of relocation for oil, stripy oil deposit, rectilinear gallery.

I[epcnekTHBHOCTH 3aiekei miacrta A4 KapamoBckoro mectopo:kaeHust

B. B. Kypenkos

Ky0aHckuii rocy1apCTBeHHBIH YHHUBEPCUTET

kurenkov0573.94@mail.ru

B cmamve paccmompena nepcnexmugnocms 8osneuenus 6 pazpabomky niacma Aur Kapamosckozeo
MecmopodCcOeHUsl, HaxX00UsULe20Cs1 yiice Ha 3asepuiaioueli cmaouu paspabomxu. [laemes kpamroe onucanue
2€0102U1eCKOl UCTOPUU PA3BUMUsL NAACIA, Pe3YIbmambl OYpeHust pa3ee0OUHbIX CKBANCUH HA YYACHKe, NOKA3AHA
Hauboee 8bic00HAsL CUCMEMA BOBIeUeHUS 8 PA3PADOMKY 3anacos kamezopuu B2, a maxoice npubiuzumenvHvle
pacuenmul no 0ebumam Hegpmu u noKazamenu NO 3aKAYKe HCUOKOCMU OJisl HACHEMAHUSL.

KiroueBble cjioBa: TPYAHOU3BJIICKACMBIC 3allaChbl, 3aBCpIIArONIasa CTaaus pa3pa60TKH.

V. V. Kurenkov

Kuban State University

Prospectivity of Reservoir Deposits Au: of Karamovsky Deposit

The article considers the prospect of involvement in the development of the 4u1 Karamovskoye deposit,

which was already at the final stage of development. The article has a brief description of the geological history
of the development of the reservoir, the results of drilling exploratory wells on the site. The article shows

the most profitable system of involvement in the development of reserves of B2 category, as well as approximate
calculations for oil rates and injection rates for injection fluid.

Key words: hard-to-recover reserves, final stage of development.

CoBepuieHCTBOBaHNE TEXHOJIOTHH Pa3padoTKH 3ajeKeil BLICOKOBA3KOH He)TH ¢ MAJTBIMH TOJIMHAMH

C. M. Jlypkunl, A. B. Tpynes?, 1. H. Menbumkonal

LY xTHHCKHIi TOCY 1apCTBEHHBIN TEXHUYECKUN YHUBEPCHTET,

2000 «PUMEPAY,

durkin@bk.ru

B cmamve npeocmasnena mexnonozus 015 nogvluenus 3hGekmusHocmu 6061e4eHUs 3anaco8 8bICOKOBA3KOU Hemu,
COCPeOOMOUEHHOU 8 CTIONHCHBIX KOUIEKMOPax, 3¢hpekmusHasn HeqpmenacvliyeHHas moauwuHa KOmopulx He npegvluiaen
6—15 m. [na maxcumanvroeo uzgneuerus y2ne6000po0os npediaeaemcs UCNOIb308amMsb 20PU3OHMATbHYIO CKEANCUHY),
Komopas 6yoem 8blNOAHAMb PYHKYUU 000bl8arOWell U HacHemamenbHou ckeadicunvl. C nomMowvio paspabomaHuvix
MEXHUYECKUX CPEOCME 803MONCHA pabOmMa 21yOUHHO-HACOCHO20 000PYO0BAHUS 8 YCIOBUAX 8bICOKUX MEMNepamyp

npu 3akadke napa.



KiroueBble ciioBa: CKBa>XKMHa, BBICOKOBA3Kast HC(I)TB, YHUCJIICHHOC MOACIIUPOBAHUEC, TCPMOTrPABUTAIITUOHHOC

JPEHUPOBAHKE TUIACTA, TUIPOTIOPITHEBOI HACOC.

S. M. Durkin?, A. V. Trulev?, I. N. Men’shikoval

1Ukhta State Technical University,

Rimera LLC

Improving the Development of Highly Viscous Oil Deposits with Small Thicknesses

The article presents the developed technology to improve the efficiency of involving the reserves of high — viscosity oil
concentrated in complex reservoirs, the effective oil-saturated thickness of which does not exceed 6-15 m.to maximize
the extraction of hydrocarbons, it is proposed to use a horizontal well, which will serve as a production and injection
well. One of the main problems is the ability of deep pumping equipment to operate at high temperatures during steam
injection. Nevertheless, this problem is solved with the help of new developed technical means.

Key words: well, heavy oil, numerical modeling, steam assisted gravity drainage, pump.

YucjieHHOE MO/IeJINPOBaHNE HU3KOMUHEPAJIN30BAHHOTO 3aBOTHEHUSI

Bocceit Unnko Dkenr?, JI. I'. Anronmagu®, Aurura Pugapn Dmunan?, Hxkna Orapekie?

IKy6anckuii rocyapcTBEHHBII TEXHOJIOTHYECKUH YHUBEPCHUTET, T. KpacHomap,

2Kpocc-puBepCKuii rocy JapCTBEHHBIN TEXHOIOTMYECKHI yHIBepcuTeT, Hurepus,

index_2k6@yahoo.com

B pabome npeocmaenenvl pezyiomamol MoOeUpoO8anUs 3a600HEHUE C 8bICOKOU U HUZKOU COJIEHOCHbIO 800bL C
nomowwbro npoepammuoco obecneuenus ECLIPSE 100. Kpome moeo, 6b110 npogedero Mooenuposanue ¢ yeavio
U3y4UeHUss NPUMEHUMOCTHU HUSKOMUHEPATU308AHHOU 800bl NP 000bIUYU Hedhmu GMOPUUHBIM MEMOOOM HA OOHOM U3
Heghmsanwvix Mecmopodcoenuti denvmoul pexu Huzep. Hcnvimanus HUSKOMUHEPATUZ08AHHO20 30800HEHUs HOKA3AIU
yeenuienue CymmapHo2o debuma Hegpmu u Kodgp@uyuenma Heghmeomoauu 8 pesyibmame NOGLIUEHHO20 0ABIEHU
niacma.

KioueBblie c10Ba: HUI3KOMHHEPAIM30BaHHAS BOJIA, TPOHHUIIAEMOCTh, BOJOHACKHIIIEHHOCTh, COJICHOCTh, He()TeoT/Naua,

BBITECHEHUE He(PTH.

Bassey Iniko Ekeng!, D. G. Antoniadi®, Antigha Richard Elidad?, Nkpa Ogarekpe?

!Kuban State Technological University, 2Cross River University of Tech. Nigeria

Numerical Simulation of Low Salinity Waterflooding

In this paper, the results of a series of unsteady-state coreflood experiments under various water salinities were
simulated in Eclipse 100 simulator. Furthermore, the simulation work was conducted to study the applicability of low
salinity water as an Enhanced oil recovery technique in one of the Niger Delta oil fields. It was observed that flood
test under LSW yielded an increased Field Oil Production Rate (FOPR) and Field Qil Efficiency (FOE) as a result of
increased Field Pressure (FPR). We also observed low water cut with LSW.

Key words: low salinity waterflooding, permeability, water saturation, salinity, oil recovery, oil displacement.



Ikcmnyarauus HeTAHBIX CKBAKHH YPEHI0MCKOr0 MeCTOPOKIeHUs] ¢ IPUMEHEeHueM

3J1eKTPOLEHTPOOE:KHBIX HACOCOB

B. B. Anekcannpos, C. B. Cumonos, C. B. CemenoB

000 «I'aznpom 00kIYa Y peHroit»,

v.v.aleksandrov@gd-urengoy.gazprom.ru

Ilpu paspabomxe negpmsanvix omopouex Ypeneouckozo mecmopoxcoenus, gce 6obulee pacnpocmpanete noiyiaem
2NYOUHHOHACOCHDLI CNOCOD IKCNIYAMAayuu, ¢ npUMeHeHUueM YCMAHOB0K 2NeKMpPOYeHmpoOeICHbIX HACOCOo8. [l
NOGbIULEHUST HAOEHCHOCMU IKCHAYAMAYUU 2TIYOUHHOHACOCHO20 000PYO08AHUS HA MECMOPOIICOeHUU ObLT pa3paboman
U 8HeOpeH KOMNJIIEKC MepPONPUAMULL, NO360IOWULL 3HAYUMENbHO Y8eIUYUMb HapabomKy Ha OMKA3, d MAaK#Cce
ONMUMUZUPOBAMb PADOMY HEPMAHBIX CKEAICUH.

KiroueBrble ciioBa: YpeHroiickoe He)Tera30KOHAEHCATHOE MECTOPOXKIECHHE, JIEKTPOLICHTPOOEKHBIHM Hacoc,
HACOCHO-KOMIIpECCOpHBIE TPYOBI, acabTeHOCMOonapadhnHHOBBIC OTIIOKEHHS, HapaOoTKa Ha OTKa3,

NIyOMHHOHACOCHBIN CITOCO0 AKCILITyaTalny, Ta30BbIi (DaKTOp, YCTAHOBKA HAarpeBa HEPTH.

V. V. Alexandrov, S. V. Simonov, S. V. Semenov

Gazprom dobycha Urengoy LLC

Exploitation of Oil Wells in the Urengoy Field Using Electric Centrifugal Pumps

During the development of oil fringes of the Urengoy field it is becoming increasingly common to use a downhole
pumping method of operation with the use of electric centrifugal pumps. In order to increase the reliability of
downhole pumping equipment operation the specialists of Gazprom dobycha Urengoy LLC have developed and
implemented a set of measures, which significantly increase the non-failure operating time and optimize the oil wells
operation.

Key words: Urengoy oil, gas, condensate field, electric centrifugal pump, tubing string, asphaltene deposits,

time-between-failures, deep-well pump operation method, gas ratio, salt formation, oil heating unit.

OuncTKa BHICOKOKOHIEHTPUPOBAHHON CTOYHOW BOJABI METOIOM MOAKHUCIEHUS C MOCJIETYIOIINM
030HHPOBaHHEM

Jlao Txu Txy Jlune!, Hro Kyu Kyen?

!BrerHamckas akaseMus CENbCKOTO X03sCTRa,

2Texnonornyeckuii ynusepcuret umenu JI> Kyn Jlona, Bretnam,

guyenngo.tsk@gmail.com

B pabome npedcmasnenvi pezynomamoi ucciedo8anul no u3y4eHuI0 603MOACHOCHU OUUCIKU MEMOOOM HOOKUCTIEHUS]
6bICOKOKOHYEHMPUPOBAHHBIX NO OP2AHUKE CHOYHBIX 800 ¢ nociedylouum o3onuposanuem. Iloxazano, umo
noOKUcieHue 3mou 600bl 00 YyposHsa pH = 7 no3eoauno paspyuume cmouKyio UCX0OHYI0 SMYIbCU0 ¢ 00pa308anuem
B00HOU U yene6000poonou (a3z. Ilpu smom cmenenv ouucmxu 600Hou gazvl docmuzna 90,5 %. Hecmomps na
8bICOKYIO I PEKMUBHOCb 8bI0ENEHUSL U3 UZYUACMO20 CIMOKA OP2AHUYECKUX COeOUHEHUN, 8 BOOHOU ¢haze, Noy4eHHOU
nocie 000agnenus ceprotl Kuciomol 00 yposua pH = 3, saguxcuposarno docmamouno evicoxoe 3nauenue XIIK
(36000 me Oz /n). Ucnonvzosanue memooda o30Huposarus npu pH = 9 nossonuno chusumo XIIK oo 9000 m2O2 /x,

npu 5Mmom obwas cmenensb ouucmru 08yx cmaouti cocmasuna 97,6%.



KuroueBble ciioBa: CToOuHast BOjia, 030HHUPOBAHUE, YIIIeBOAOpoAHas (a3a, BogHas (asa.

Dao Thi Thuy Linh?, Ngo Quy Quyen?

!Department of Environmental Technology, Vietnam National University of Agriculture, Vietnam,

2Department of Environmental Chemistry, Le Quy Don Technical University, Vietnam

Treatment of Highly Concentrated Waste Water by Acidification Followed by Ozonation

The paper presents the results of experimental studies on the possibility of highly concentrated waste water
purification by acidification with subsequent ozonation. It was shown that acidification of this waste water to pH =7
made it possible to destroy the stable initial emulsion, forming aqueous and hydrocarbon phases. At the same time,
the degree of water phase purification reached 90.5%. Despite the high efficiency of separation of organic compounds
from the studied waste water, the aqueous phase that was obtained after the addition of sulfuric acid to pH = 3

had sufficiently high COD value (36000 mgO2/L). The use of the ozonation method at pH = 9 allowed the COD

to be reduced up to 9000 mgO-/L, while the total purification degree of two stages reached 97.6%.

Key words: waste water, ozonation, hydrocarbon phase, aqueous phase.

Oco0eHHOCTH NPOBeeHNS IPOMBIBKHM IPOTOYHOI YACTH 0CEBOI0 KOMIIpeccopa ra3oTypoOMHHOrO ABUraTe st

Ha paoTaineM ra3onepeKkaynBamwIneM arperare

A. @. Kamuaua?, A. FO. ®enocees?

PT'Y nedtn m raza um. . M. I'yOkuna,

2000 «Ta3npom TpaHcraz MockBa»

kalinine.a@gubkin.ru

Ouucmxa 0cegoz2o Komnpeccopa 2a30mypounHoO20 08uUeameris A6NAemcs MeXHUYeCKUM Meponpusimuem,
HANPAasienHbiM Ha NO00ePICAHUe MEXHUUECKO20 COCTNOSHUSL 08ULAMENSL HA 8bICOKOM YPOBHE 8 MENCPEMOHMMHbILL
nepuod. Uzmenenus napamempos pabomol 0gueamens, Haba0Odaemvle NOCe NPosedeHUs NPOMbIBOK HA pabomaroujem
azpezame, He NO3BOISAIOM COELAMb OOHO3HAUHDII 86100 00 IPDeKMmusHOCMU U YelecO0OPAZHOCMU RPUMEHEHUS
O0aHHO20 6UOA MEXHUYECKO20 00CIyIcusanus. B pabome npoananuzuposanvl 3mansl OYUCHKU 0CE8020 KOMNPECCopa
Ha pabomaiowem azpezame, 8bIAGIEHbL 0COOEHHOCMU, OKA3bIBAIOWUe GIUAHUE HA IPHEKMUSHOCTHD Memood, U
npusedenvl peKoMeHOayuu N0 MUHUMUAYUU OOHADYICEHHBIX 0COOEeHHOCmEl.

KiroueBble ciioBa: ra30TypOUHHBIN IBUTaTeIh, OCEBON KOMIIPECCOP, OUYMUCTKA Ha pexxnuMe, 3(pPpeKTHBHOCTH, MOFOIIIAN

pacTBop.

A. F. Kalinin!, A. Yu. Fedoseev?

1Gubkin Russian State University of Qil and Gas,

2Gazprom Transgaz Moscow LLC

Features of the Flushing of the Flow-Through Part of the Axial Compressor

of the Gas Turbine Engine on the Operating Gas Compressor Unit

The gas turbine engine axial compressor cleaning is a technical arrangement that provide the engine operation

condition on a high level during the overhaul period. Engine performance parameters changes after the cleaning



on operating duty don’t allow make the single-valued conclusion about efficiency and reasonability of this type

of maintenance application. In this paper the steps of the axial compressor cleaning on operating duty are analyzed,
the features that influence on the method efficiency are identified, and the recommendations for minimizing

the detected features are provided.

Key words: gas turbine engine, axial compressor, cleaning on operating duty, efficiency, detergent solution.

I[puunHHO-CJIeICTBEHHBIH AHAJN3 AaBAPUii U HECYACTHBIX CJIy4aeB HAa 00beKTax HedTerazono0bI4n

A. B. Cononosuukon?, A. H. Maxuéga?®

1V pumcknii rocy napcTBeHHbIN HEPTAHOM TEXHUYECKUI YHUBEPCUTET,

Tromenckuii Hayunslii nentp CO PAH,

*TroMeHCKHIi MHLYCTPUANIBHBIN YHUBEPCHUTET,

arina_makhneva@mail.ru

B cmamve npedcmasnen npuuuHHo-cre0cmeenHblil AHAIU3 ABAPULL U HECHACHHbIX CIY4des Ha 00beKkmax
Hegpmezazo006viuu Poccuu 3a nepuood 2007-2016 ze. Bvidenen pso naubonee 3HaUUMbIX KAme2opuil.: HaUMeHO8AHUe
00beKma MecmopodICcOenss, U0 asapuil, 8U0 0esIMeNbHOCMU 8 001ACHU NPOMBIULTIEHHOU Oe30NACHOCMU, XApaKmep
HapyueHusi, KOIu4ecmseo noCmpaodasuiux, NPUYUHA HeCHacmMHO20 CAyYds. Y cmarnosiensl Hauboee XapakmepHole
3aeucumocmu medcoy nepemennvimu. Ilpeonoscen psao ocHo8HbIX npasul obecneuenus 6e30naAcHOCMU HA 00bEKMax
Heghmezaz0000vLuL.

KiroueBble c10Ba: aHaIM3, aBapyisi, HECUACTHBIN Cllydail, CTATUCTHKA, 00BEKT HeTerazomo0buu.

A. V. Solodovnikov?, A. N. Makhneva??

1Ufa State Petroleum Technological University,

2Tyumen Scientific Centre SB RAS,

3Industrial University of Tyumen

A Causal Analysis of Accidents on Oil and Gas Production Facilities

The article considers a causal analysis of accidents on oil and gas production facilities in Russia for the period
2007-2016. A number of the most significant categories are singled out: the name of the deposit object, the type of
accident, the type of activity in the field of industrial safety, the nature of the violation, the number of victims, the
cause of the accident. The most characteristic relationships between the variables. Six basic rules for ensuring safety
at oil and gas production facilities have been developed.

Key words: analysis, accident, statistics, oil and gas production facilities.

Bausiaue 3ammThHl TPYOONMPOBOIOB TPAHCIOPTHBIX CHCTEM

HA pa3BUTHE aBapPHii M0 MeXaHU3MY MPOrPEeCCHPYIONIET0 MOBPEKICHUA
N. A. Tapapbsiukux

Jlyranckuil HaMoOHaJILHBIN yHUBepcUTeT uM. B. Jlais,

donbass_8888@mail.ru



C ucnonv308anuem mMemooa UMUMAYUOHHO20 MOOEIUPOBAHUSL U3YUEHO GIUAHUS 3AUUMbl MPYOONPo60008 HA
passumue npoepeccupyroujeco nogpexcoerus. /s oyeHKu COCMosHUL CUCIEMbL HA PA3TUYHBIX SMANAX
NOBPeNCOeHUsl, NPU KOMOPOM He 3auUyeHHble TUHElHbLe JIeMEeHMbl NOCIe008AMENbHO NePexo0sim 8 COCMOsIHUEe
HepabomocnocoOHOCMU 6 CYYALIHOM NOPsAOKe, UCNONbL308ANIACH PASPADOMAHHAS KOMNbIOMEPHAS. NPOSPAMMA.
Cnocobrocmu cucmembvl npoOMUSOCMOAMb PA3GUMUIO NPOSPECCUPYIOULe20 NOBPENCOeHUS OYEHUBANACH NPU NOMOWU
nokasamensa cmotixocmu. MHuodcecmso écex TUHeUHbIX 21eMEHMO08 CUCTEMbl PACCMAMPUBAEMCA KAK COCMOosAujee U3
nAMU NOOMHOICECME, OMAUYAIOWUXCS XAPAKMEPUCMUKAMU COEOUHAEMBIX MOYEUHbIX INeMEHMO8. YCmMaHose1eHo, 4mo
apphexm 3augumel OMOENLHO20 dEMEHMA CUCMEMbl 3A8UCUM OM €20 YOANIeHHOCIU OM UCMOYHUKA NPOOYKMA U
NPUHAONIEHCHOCIU K OOHOMY U3 YKA3AHHBIX NOOMHONCECMS. Y CMAHO8IeHO, YUMo 3auuma cemesvlix CmpyKmyp om
npozpeccupyloue2o no8PelcOeHUs OKa3bleaemcs naubonee 3ppekmusnou 8 ciyuae Gopmuposanus CUMNIEKCO8 C
MONoN02Uell «IUHUAY UTU «OEPeBOy», BKIIOUEHUS 8 COCIAB CUMNIEKCA 6ceX He 3auulyeHHblx nompedumenell yeneo20
nPoOyKmMa, y8eaudeHus pasmepHocmu CUMNIEKCd.

KiroueBble cjioBa: pr60Hp0BOZ[HBII71 TPAHCIOPT, 3allUTa, CTPYKTYypad, UMUTAHUOHHOC MOJICINPOBAHHUC.

I. A. Tararychkin

Lugansk National University named after V. Dahl

Effect of Pipeline Protection on the Development of Accidents by the Mechanism of Progressive Damage

Study of the effect of protection of pipelines for the development of progressive damage were run using the simulation
method. The developed computer program was used to assess the state of the system at various stages of damage
which is not protected linear elements successively pass into a state of failure in random order.

The ability of the system to resist the development of progressive damage was assessed using the indicator of
persistence, representing the average share of non-protected piping system, the transition of which into a state of
failure in random order leads to disconnection from the source of all not protected the consumers of the target
product. The set of all linear elements of the system is considered as consisting of five subsets G1, ... G5, different
characteristics of the connected elements. It is established that the protection effect of an individual element of the
system depends on its distance from the source of the product and belonging to one of the subsets.

It is established that the protection of network structures from progressive damage with the use of simplexes is most
effective if: formation of simplices, with topology «line» or «tree»; inclusion in the simplex of all not protected the
consumers of the target product; increasing the dimension of the simplex.

Key words: pipeline transport, system, protection, structure, simulation.
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