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KauecTBO 0Te4eCTBEHHBIX TOIJIMB /IJIsl pEAKTHBHBIX JIBUTATEJIEH

K. B. Illaramos, H. M. Jluxteposa, E. I1. Cepernn

25 I'ocHUUM xumMoTosmornn MuHOo60pOoHE! Poccun

1499090@mail.ru

B cmamwve npeocmasnensvt ceedenus o npouzsodcmee 6 Poccuu monnug 01 peakxmuguvlx ogueamenet

6 2013-2014 22., nusHuU MmexHOL02Ul NPOU3BOOCMBA HA Kayecmeo monausd. Ilpedcmasnenvl pe3yiomamol
ucnvimanuil mosapuoeo monauea TC-1, nonyuennozo u3 Kepocunosol paxyuu cuOpOKPEKUHea aKyyMHbIX
oucmuniamos. Ilokazana yenecooopasHocms usmeneHuss mpedosanuil K mepmooKUCIumenbHol cmabduibHocmu
monaue TC-1 u PT onst ux wemxoti ougppepenyuayuu u esedenus na HII3 konmpons npomusousHOCHbIX C8OUCME
KA2#CO0U NPOMBIUAEHHOU RAPMUY TMONAUBA NO NOKA3AMENIO CMA3IBAIOWEll CNOCOOHOCI.

KiroueBrble c10Ba: TOTUINBA /ISl PEAKTUBHBIX IBUTATENIEH, TEXHOIOTUN TPOU3BOJICTBA, THAPOKPEKHHT BaKyyYMHBIX
JMUCTHJUISATOB, MPSIMOTOHHAS (YPAKIIMS, THIPOOUHUIIICHHAS (PPAKIIHS, TEPMOOKUCIUTEIbHAS CTAOUIHLHOCTD,

IIPOTUBONU3HOCHBIC CBOﬁCTBa, npucCaaKu.

K. V. Shatalov, N. M. Likhterova, E. P. Seregin

25 State Scientific Research Institute of Chemmotology of the Ministry of Defense of Russia

Quality of domestic jet fuels

Information on jet fuel production in Russia in 2013-2014 and influence of production technology on fuel quality is presented.
The results of research of commercial fuels TS-1 obtained from vacuum distillate hydrocracking kerosene fraction are reported.
Expediency of modifying of specifications for thermal oxidation stability of fuels TS-1 and RT for their clear differentiation and
introduction of control system of antiwear characteristics for each commercial batch of fuel in terms of lubricating properties is
shown.

Key words: jet fuels, production technology, vacuum distillate hydrocracking, straight run, hydrotreated cut, thermal oxidation

stability, antiwear characteristics, additives.

AHann3 3¢ PeKTHBHOCTH MPUMeHEHUsI MEMOPAHHBIX TEXHOJIOTHIi /ISl OCYIIKH MPUPOIHOTrO ra3a

Ha o0bekTax OAO «I'a3mpom»

P. E. lllectepukoBa, E. A. lllectepukoBa, 1. A. 'ananun

OAO «CesKaHUIIMra3»

ShesterikovaEA@scnipigaz.ru

Ha ocnosanuu pesynemamos meopemuieckux uccie0o6anuil Noay4eHvl OanHble 0 HeyeaecooopasHoCcmu
UCNONIb308AHUSL HAHOMEMOPAHHO20 Memo0a 0/ OCYWKU NPUPOOHO20 2a3a. B Hauanvuwsili nepuoo paspabomku

Mecmopoxcoenus, Ko20a naacmosoe 0deieHue 8blCOKoe, IHepeusl 2aza 6e38036pAMHO YMpaiueaemcs, m. K. 0asieHue
Ha 6xo0e 8 MembOparnHblil 010K He npegviuwiaem 5,2 MIla. B nepuoo nadaroweii 00Obiuu mpebyemcs 3ampamums
9Hepauto 0Jist NOGblueHUs Oasnenus 2asa 00 5,2 MIla. Dnepeemuueckull aHanus npumMeHeHus MemMOpanHou
MEXHONI02UU 0151 OCYUIKU NPUPOOHO20 2a3a C8UOEMeNbCEYem O ee HUSKOU dHep203hdekmusHocmu.

KimoueBnble c1oBa: 3HeprodhHeKkTHBHOCT, MEMOpPaHHbBIC TEXHOJIOTHH, OCYIIIKA IPUPOJIHOTO ras3a.

R. E. Shesterikova, E. A. Shesterikova, I. A. Galanin
«SevKavNIPlgaz» JSC



Efficiency analysis of membrane technologies applied to natural gas dehydration

on “Gazprom” JSC facilities

Based on theoretical research results, data on inexpedience of the use of nano-membrane method for natural-gas dehydration
were obtained. In the initial period of the oilfield exploration, when reservoir pressure is high, gas energy is being wasted
irretrievably since inlet pressure of membrane rack does not exceed 5.2 MPa. During production decline it is required to consume
some energy to achieve the pressure value of 5.4 MPa. Energy analysis of the membrane technologies application for natural gas
dehydration shows its low energy efficiency.

Key words: energy efficiency, membrane technologies, natural gas dehydration.

Oco0enHocTH PU3UKO-XUMUYECKHX CBOHCTB YIJIEBOAOPOA0OB A4YMMOBCKHUX OTJI0KeHUI

YpeHroiickoro Heg)Tera30KOHJAEHCATHOT0 MECTOPOKICHHUS

A. 10O. Kopsikun, A. . Caxnos, A. U. Jlaproxun, H. M. SlukeBuu

000 «I'azmpom m00BIYa Y peHTOi»

a.u.koryakin@gd-urengoy.gazprom.ru

B cmamve npedcmasnensvt danuvie, noayuenHvle 8 Xxo0e UCCIe008aHUSL YeNle8000POOHO20 Cbipbsl, 000bIBAEMO20 U3
AYUMOBCKUX OMILOJCEHUL YPeH20lCK020 Heghme2a30KOHOEHCAMHO20 MECTNOPOAICOEHUS, A MAKICE Pe3YTbmanibl
DUBUKO-XUMUYECKUX UCCAEO08AHULL NPUPOOHO20 2A3d U 24306020 KOHOCHCAMA C OYEHKOU Ka4eCmead y2ie6000po0HOU
npooykyuu. Ilpusedena mexnono2uueckas Kiaccuguxkayus, onucana nepepabomra KOoHOeHcama ¢ noiyYeHuem
PA3IUYHBIX HedhmenpooyKmos.

KiroueBble c10Ba: a4NMOBCKHE OTIIOKEHHS Y PEHTOMCKOTO MECTOPOXKIEHHS, TPUPOIHBINA T'a3, Ta30BbIN KOHJIEHCAT,

(1)I/I3I/IKO-XI/IMI/IHCCKI/IC HUCCJIICA0OBaHUA.

A. Yu. Koriakin, A. I. Sakhnov, A. I. Laryukhin, N. M. Yankevich

Gazprom dobycha Urengoy LLC

Physical and Chemical Properties Specific Characters of Hydrocarbon

of Achimov Formations of Urengoy Oil, Gas, Condensate Field

Data on the raw hydrocarbons produced from the Achimov formation of Urengoy oil, gas, condensate field; the results of
physicochemical analysis of natural gas and condensate with the quality assessment of hydrocarbon products are presented. The
technological classification is considered, condensate processing into various petroleum products is described.

Key words: achimov formation of Urengoy field, natural gas, gas condensate, physicochemical analysis.

Kunernuyeckue ocodeHHOCTH 00pa3oBaHus acGaibTocMo101apapUHOBBIX OTJI0KEHUI

E. B. Tepteimnas, B. O. Mapteinenko, B. A. ['onosenko, H. JI. I'ypeBuna, JI. A. CHexko

YKpauHCKHUI TOCYJapCTBEHHBIA XUMHUKO-TEXHOJOTHUECKUNA YHUBEPCUTET, I'. JITHEMPONETPOBCK
t_elena2000@bigmir.net

Hccredosanue kunemuxu gpopmuposanus acharomocmononapagunoswix omaodxcerusi (ACIIO) memoodom
«XOOOH020 CMEPIAHCHAY NOKA3AN0, YMO KAK 018 RApAGUHUCMOU, MAK U OJisk MALONAPAGUHUCTIOU Hedhmu CKOPOCHb

pocma OMJLOIHCEHULL ONUCLLBACMCSL IKCNOHEHYUATIbHbIM YPABHEHUEM, KOHCMAHNIbL KOMOopo2o JUHELHO 3a6UCAM



om memMnepamypHo20 akxmopa — cOOMHOWEHUS 2PAOUECHMA MEMNEPAMYD MeNHCOY HeDMbIO U CMEPICHEM

u memnepamypwl 3acmuléanus Hegpmu. Pacuemuvim nymem ycmanosieHo eiusanue moawunst cros ACIIO

u pexcuma osudiceHusi Hegpmu Ha ckopocms obpazosanusi ACIIO na xon00HoU cmenke.

KiueBble ciioBa: achanbrocMosonapapuHOBBIE OTIOKEHHUS, METO]] «XOJIOJTHOTO CTEPIKHS», KHHETHYECKAst MOJICTb,

KOHCTAHTbI CKOPOCTH.

E. V. Tertyshnaya, V. O. Martynenko, V. A. Golovenko, N. L. Gurevina, L. A. Snezhko

Ukrainian state university of chemical engineering

Kinetics Specific Characters of Asphalt-Resin-Paraffin Deposits Formation

Kinetics of the oil deposits formation is studied using ““cold rod”” method. It is shown, that the growth rate of deposits formed from
both paraffin and non-paraffin oils can be described by the exponential equations. The kinetic constants of these equations are
linearly depending on the temperature factor, which means the ratio of temperature gradient between oil and road and *““cloud
point” temperature of oils. The influence of deposit thickness and oil feed rate on the rate of deposits growth was calculated.

Key words: asphalt-resin-paraffin deposits, “cold rod” method, kinetics model, rate constants.

JdecTpyKTHBHBIE PEBPALICHHS THKEJI0I0 HETAHOIO ChIPbs, HHUIUMPOBAHHbIE Y D-u3/1y4eHHeM

B. H. Topxosckuii, B. B. KpaBuenko, C. H. AHTOHIOK,

I'. A. ®enoposa, C. H. I'opoackuit, P. FO. [TosipkoB

WHCTUTYT TOHKUX XUMHYECKUX TEXHOJIOTUH MOCKOBCKOTO TEXHOJIOTUYECKOTO YHUBEPCUTETA
antonyuk2006@yandex.ru

H3yuenvl mepmuueckue npespaujenus npamMo20HHO20 Ma3yma, uHUYuuUposantvle Y O-uznyuerHuem (OnuHa 601HbL —
254 um). Obnyuenue npoeodunu 6 ammocghepe 6030yxa unu azoma. Ooayuennvle 00pazybl nodgep2aiu
Huzkomemnepamypromy kpexuney (375-385°C, 30—40 mun) u nocredyroweni ammocgepro-6aKyyMHOU nepecotKe.
Obpa3sysl Mazyma u noy4erHsvle U3 HuX paxyuy xapaKmepuzo8aiu GUIUKO-XUMUYECKUMU NOKA3AMENIMU U
UCCe008aU CNEKMPATIbHBIMU MEMOOAMU U 2A30-HCUOKOCMHOU Xpomamozepaghueti. [loxazano, umo KpeKune mazyma,
unuyuuposaunvill Y O-usnyuenuem 6 ammocghepe 8030yxa, obecnewusaem 6ojiee 8blCOKUL bIX00 OUCMUNLISINHBIX
@pakyuti no cpasnenuro ¢ homonuzom 8 cpede azoma.

KiroueBble ciioBa: HpHMOFOHHbeI MasyT, q)OTOHI/IS, OKHCJICHHC, CCHCI/I6I/IJII/I33TOp, KPCKHHT, IICPETOHKA.

V. N. Torhovsky, V. V. Kravchenko, S. N. Antonyuk, G. A. Fedorova, S. N. Gorodsky, R. U. Poyarkov

Institute of Fine Chemical Technologies of Moscow Technological University

Destructive Transformation of Heavy Oil Feed Initiated by UV Radiation

The thermal conversion of straight-run fuel oil initiated by UV radiation (A=254 nm) is studied. Radiation was carried out in air
or nitrogen atmosphere. The low temperature cracking (375-385°C, 30—40 min) was applied to radiated samples with following
atmospheric-vacuum distillation. The samples of fuel oil and its fractions were characterized by physical and chemical properties
and studied by spectrometric techniques and gas-liquid chromatography. It is shown that cracking of fuel oil initiated by UV
radiation in air atmosphere provides higher yield of distillated fractions in comparison with photolysis in nitrogen atmosphere.

Key words: straight-run fuel oil, photolysis, oxidation, sensibilizator, cracking, distillation.



CuHTe3 1 AHTUMHUKPOOHBIE CBOHCTBA HOBBIX IPOU3BOAHBIX 1,3-0KCa3alUK/I0AIKAHOB

B. M. ®ap3amues, M. T. A66acosa, H. I1. Jlamoxuna, 3. K. ConraHosa,

I'. b. bab6aesa, I'. M. Kynuega, JI. P. Cadapora

WucturyT xumun npucagox um A.M. Kynnesa HAH A3zepOaiimxana

leyla.aki@mail.ru

Hccneoosana peakyus 1,2- unu 1,3-amunoankanonos ¢ popmanboecuoom u N-ankunoudsmanoiramuHamil.
Yemanoeneno, umo peakyus npomexaem c oopazosanuem 1,1-ouc-(okcazayurknoankanmemokcudsmu)-aakuiamuHos.
B kauecmee nob6ounvix npooyKmoeg oopasylomces mMemunieH-ouc-oKcasayuKkioanKkansl (MemuneH-ouc-oKcasonuoun
unu memunen-ouc-oxcasun). Ilpuseoennvt pe3yibmamol MUKPOOUOIOSUHECKUX UCNBIMANUL 8 OTMHOWEHUU
MUKPOOP2AHUZMO8, NOPANCATOUUX CMAZ0UHO-0XIAACOAIOUUE ICUOKOCTIU.

KioueBble cioBa: 3-anKmioKCUMETHII- 1,3-0Kca3alMKII0aIKaHbl, TPEXKOMIIOHEHTHAsI

KOHACHCAIUA-TCTCPOLUKIIN3allus, aHTI/IMI/IKpOGHI:IC CBOI?ICTBEI, CMa3049HO-OXJIAXKAAI0IUEC XKUAKOCTHU.

V. M. Farzaliyev, M. T. Abbasova, N. P. Ladokhina, Z. K. Soltanova,

G. B. Babayeva, G. M. Kuliyeva, L. R. Safarova

Institute of Chemistry of additives named by A. M. Kuliyev of Academy of Science of Azerbaijan

The Synthesis and Antimicrobial Properties of the New Derivatives of 1,3-Oxazacycloalkanes

The reaction of 1,2- or 1,3-aminoalkanes with formaldehyde and N-alkildiethanolamines is studied. It is established that the
reaction takes course with obtaining of 1,1-bis-(oxazacycloalkanmethoxyethyl)-alkylamines. Methylen-bis-oxazacycloalkanes
(methylene-bis-oxazolidin or methylene-bis-oxazine) are obtained as by-products. The results of microbiological investigation in
the relation to mikroorganisms damaging lubricating oils are given.

Key words: 3-alkyloxymethyl-1,3-oxazacycloalkanes, three-component condensation-heterocyclization,

antimicrobial properties, the of antimicrobial activity dependence on the structure of compounds, biocides, lubricating oil.

AHTHIIEHHbIE CBOMCTBA BOCCTAHOBJIEHHBIX MaceJl

E. K. bakymun?!, JI. Cranskoscku?, B. A. Jloporounnckas®

PT'Y uedru u raza um. U. M. I'yGkuna,

2000 «POCA-1»

dvia@list.ru

H3yuenvl anmunennvie c60ticmea 6a306bix MACeN, 60CCMAHOEIEHHBIX U3 OMPADOMAHHBIX CMA30YHBIX MACE],

KaxK 6 uucmom 6uoe, max u 6 npucymcmeuu pasiudnvlx Qynkyuonatbiwvix npucadok. Ilokasano, umo, necmomps

HA 6bLCOKYI0 UHMEHCUBHOCTb NEHO0DPA306aHUSA 60CCIMAHOBIEHHO20 6A306020 MACIA U HATUYUE DYHKYUOHANLHBIX
NPUCAOOK, 603MOJICHO CYUECIBEHHOE CHUNCEHUE 0ObeMa nerbl npu 006a61eHUL AHMUNEHHBIX NPUCAOOK.

IIpu cozoanuu peyenmyp onpedeieHbix Mapok Macen ciedyem yuumuleams 63aumoeticmeue aHmunentotl npucaoxu
€ OCHOBOTL MACIA U OPY2UMU NPUCAOKAMIU, KOMOPbLe MO2YM KAK 0CAA0NSAMb, MAK U YCUIUEAMb ee Oelicmele.
Ki1i04eBble ¢JI0BA: aHTUIICHHBIE CBOWCTBA, BOCCTAHOBIICHHBIE Maclia, OTPa0OTaHHbIE CMA304HbIE MACJIa, AHTUIICHHEIE

npucanku, GyHKIHOHAIbHbBIC TPUCAIKH.



E. K. Bakulin®, L. Stankovsky?, V. A. Dorogochinskaya®

1Gubkin Russian State Oil and Gas University,

2LLC «<ROSA-1»

Antifoam Properties of Recovered Oils

Antifoam properties of base oils recovered from spent lube oil with and without functional additives are studied.

It is demonstrated that despite of intensive foam formation of recovered base oil and presence of functional additives, foam
volume redaction is possible when adding antifoam additives. While creation the recipe of the certain oil grade, interaction
between antifoam additive and oil base and other additives should be taken into account.

Key words: antifoam properties, recovered oils, spent lube oils, antifoam additives, functional additives.

Bopoorpannunre/ibHbII MaTepuaJ HA OCHOBE

KHCJIOTHOTHAPOJIH30BAHHOI0 MOJHAKPUIOHUTPUIA

C. B. Kpymur?, B. I1. bapa6anos!, A. B. Muxaiinos?

'KazaHckuii HAlMOHANBHBIN UCCIIE0BATELCKHI TEXHOIOTUYECKUH YHUBEPCHTET,

2TatHUIIUHedTH

membrana@kstu.ru

Ha ocnoge snanus 06 akmusnom 63aumooeticmeuy NOIUAKPULOHUMPULA ¢ NOTAPHBIMU PACINEOPUMENIAMU
NPeOn0AHCeHa MEeXHONI02USL 0ZPAHUYEHUS BOOONPUMOKO8 8 HehmsaHblx cKkgadicunax. OHa 0CHO8AHA HA 83AUMOOEUCMEUU
euopoauzosannoeo noauaxkpuronumpuna (I UIIAH) ¢ arkuiupo8anHotl cepHol KUCI0MOoU — NPOOYKMoMm
npomvluiienHol negpmeouucmku. Texnonocus pabomocnocooHa 8 yciosusx 00800HeHUs HePMAHBIX CKBANICUH KAK
MUHEPANU308AHHbIMU, MAK U NPECHbLIMU 800AMU.

KiroueBsble c10Ba: BOJOOTPAaHUYUTEIHHBINA MaTepHall, THAPOU3OIUPYIOIAN IKPaH, TOIHAKPUIOHUTPHIL.

S. V. Krupint, V. P. Barabanov?, A. V. Mikhailov?

!Kazan National Research Technological University, >Tatar Oil Research and Design Institute

Water-Limitative Material Based on Acid-Hydrolyzed Polyakrylonitrile

Based on the fact that polyakrylonitrile interacts with polar solvents, technology for water influx limitation into a borehole is
proposed. It is founded on the interaction between moistureproof polyakrylonitrile with alkylated sulphuric acid — petroleum
refining product. Technology proves to be efficient under the conditions of both mineral and fresh water drowning.

Key words: water-limitative material, waterproofing screen, polyakrylonitrile.

MoaeaupoBaHue NPOAYKTHBHOCTH CKBAKMH C PA3IMYHBIMU KOHCTPYKIHMAMH 3200€B HA Aa4MMOBCKHX 32JIe5KaX
BTOPOI0 ONBITHOI0 YYACTKA YPEHI0MCKOIr0 MeCTOPOKIEHUsI

H. A. Urnatees

TroMeHCKul rocyapcTBEeHHBIN He(DTEera3oBblil YyHUBEPCUTET

punker91@list.ru

B cmamve onucan onvim mooenuposanus npoOyKmueHOCMU CK8AICUH HA AYUMOBCKUX 3anedxcax yyacmka 24

VYpeneoiickoeo negpmezazoxonoencammozo mecmopoosicoerus. OOHoU U3 0OCHOBHBIX NPOOIEM PA3PAOOMKU AUUMOBCKUX



NACMo8 A6I5emcs HeONpedeleHHOCb NpU 8bl00pe 3AKAHYUBAHUSL 000bIEAOWUX CKEANCUH. Paccmompenul
PasiuuHble 8apuUaHmvl KOHCMPYKYUU 2A30KOHOEHCAMHbIX CK8adCuH. IIpedcmasiensl pe3yibmamsl paciemos 000wl
2a3a no cy620pu30HMANLHBIM CKEANCUHAM U CKBANCUHAM S-00paA3HOT MPAEKmopuu ¢ 2u0popa3pbléom niacma

6 PA3NUYHBIX 2€0JI02UHeCKUX YC0BUAX 8 NPeOenax NUYeH3UOHHO20 Y4acCHKda.

KiioueBble cioBa: MOACIUPOBAHUEC, AYHUMOBCKHE 3aJIC)KH, TOPU3OHTAJIBHBIC CKBAKMHBI, IPOAYKTUBHOCTD.

N. A. Ignatiev

Tyumen State Oil and Gas University

Modelling of Well Productivity for Wells Having Different Completion Designs

at the Achimov Formation of the Second License Area of the Urengoyskoye Field

Experience of modelling well productivity for the Achimov formation of the A2 license area of the Urengoyskoye field is
described. One of the main challenges of development of the Achimov deposits is uncertainty in the choice of completion for
production wells. In the article, a number of completion designs are considered, and simulation results are presented for
sub-horizontal and S-shaped hydraulically fractured wells in different geological conditions within the license area.

Key words: simulation, Achimov formation, horizontal wells, productivity.

¢ PekTHBHOCTL MPUMEHEHUS TEXHOJIOTHH OypeHusl 00KOBBIX CTBOJIOB HA MpUMepe

OcTauIKOBHYCKOr0 MeCTOPOKIeHHs1 HedTH

A. O. Yekan

000 JIYKOWI-Unxunupunry «KoranstMHUITEedTHY B T. TroMeHH

1chekan.alex@gmail.com

Cmamus nocesiujena onpeoenenuio 3gppexmusnocmu Oypenust 60K08bIX CMEOL08 HA MENCCONEE0U 3aANEHCU
Ocmaukosuicko2o mecmopodicoenus negpmu. Ilpeomemom ucciedo8anusi Cmanu CK8AMCUHbL, 80CCIMAHOBNIEHHbLE
OypeHuem 60xkosbix cmeonos. 1o pe3yremamam anaiuza ycmanosieHo, 4mo oypenue OOK0BbIX CIMB008 umeem
HauboILULYI0 IDPHEKMUBHOCNb TULb 00 ONPedeleHHO20 SMANnd papadomKu MeCmopoNCOeHUsl.

KawueBrble cioBa: OypeHue, 60koBoi cTBOJI, 3 (HEKTUBHOCTb.

A. O. Chekan

LUCOIL-Inginiring LLC

Efficiency of Sidetracking Technology Application with Reference to Ostashkovichi Qilfield

The article focuses on efficiency determination of the sidetracking application within Ostashkovichi oilfield.
The subjects of this study are wells recovered by means of sidetracking. It is found that sidetracking

is the most effective only up to a certain stage of the field development.

Key words: well, sidetracking, efficiency.

MHOrope;XMMHOE peryJJMpoBaHue npouecca aGcopOUHOHHON 0CYIIKH IIPUPOHOIO ra3a
P. H. Ucmarunos?, C. E. A6pamkun?, C. E. Jlymmun?

1000 «Tasnpom 106b4a Y peHroii»,



2CankT-IleTepOyprekuii rocy1apCTBEHHBIN dIEKTPOTeXHUYeCK i yHIBepeuTeT «JIDTH»
r.n.ismagilov@gd-urengoy.gazprom.ru

IIpeonooicena mamemamuueckas MoOenb YNPAIAEMO20 MACCOOOMEHHO20 npoyecca 8 abcopbepe ¢ pe2yisapHol
HACaoKoll ¢ yuemom U3MeHeHUs CKOpOCmu 2a3080U (azvl 6 3a8UCUMOCINU OM Pacxo0a, 0asleHus U memMnepamypbol
easa. Paccmompen npunyun MHO20pedscumMHo2o peeyauposanus. Ilpeonosicena 00Ha u3 603MOICHbIX CXem
MHO2OPENCUMHO20 Pe2yIUPOBAHUSL COOMHOWEHUS PACX0008 2a3 — abcopbenm. IIpusedenvl pe3yrvmamoi
MOOENUPOBAHUSL YNPABTIAEMO20 MACCOOOMEHHO20 npoyecca 8 npoepammuol cpede Matlab/Simulink. Ipaguxu
NEPEXOOHbIX NPOYECCO8 NOKAZBIEAIOM BO3MONCHOCHIL NPUMEHEHUST MHO2OPENCUMHO20 PE2YIUPOBAHUSsL 0TIl MUNOBO20
MEXHOI0SUUECKO20 npoyecca abcopoOYUOHHOU OCYWKU NPUpooro2o 2asa. Paspabomannas mamemamuueckas Mooensb
Modicem ObImMb PeKOMEHO08AHA K NPUMEHEHUIO KaK OJ11 AHAAU3Ad pabombl 0elticmaylouux yCmaHo80K no HOO20MOBKe
2a3a K MpAHCHOPMUPosKe, max u 0Jisi RPOEKMUPOBAHUsL HOBbIX 00bEKMO8.

KioueBbie cioBa: abCOpOIMOHHAS OCYIIKA MPUPOHOTO ra3a, MHOTOPEKHMHOE PETyJIMpPOBaHUE, MaTeMaTHICCKAsI

MOJIEJTh, MOJIENb C PACIPEIeIeHHBIMA TapaMeTpaMu, YIpaBIsieMbIid MacCOOOMEHHBIN TpoIiecc.

R .N. Ismagilov?, S. E. Abramkin?, S. E. Dushin?

1Gazprom dobycha Urengoy LLC, 2Saint-Petersburg state electrotechnical university «LETI»

Multimodal Control of Processes of Natural Gas Dewatering

The article presents a mathematical model of mass transfer process in absorber with a regular packing. The speed change of the
gas phase depending upon the gas flow, pressure and temperature is considered. The principle of multi-modal control is shown. A
possible scheme of multimodal ratio control of gas/absorbent is offered. The article also provides the results of modeling of the
mass transfer process controlled in Matlab/Simulink software environment. The charts show the applicability of transient
multimodal control for the model of technological process of natural gas dewatering. The mathematical model can be used for
analysis of work of existing gas transportation systems, as well as for new projects.

Key words: absorption of natural gas dewatering, multimodal control, mathematical model, a model with distributed parameters,

controlled mass-transfer process.

MeToa NpOrHO3UPOBAHMS POCTA MPOTZKEHHOCTH KOPPO3HOHHO-0NMACHBIX YYACTKOB ra30NMpoBo/I0OB,
TpedYIIIHNX NPOBeIeHHs] PEMOHTHBIX MEPONPUATHI JHOO0 CHUKEHUs paGovero 1aBJIeHHs

A. 10O. Ilpoxomnienko, C. B. Hehénos

000 «I'azmpom BHUUT'A3»

A_Prokopenko@vniigaz.gazprom.ru

B cmamve npedcmasnen npaxmuueckuii Memoo npoSHO3UPOBAHUsL KOTUYECTNEA U CMEeNeHU ONACHOCIU KOPPOZUOHHBIX
Oeghekmos mpyob u nPOMSANCEHHOCIU NOBPEINCOEHHBIX YHACMKO8 OJis peuleHusl 3a0a4u NIAHUPOBAHUsL 00beMO8
KanumanbHo20 PEMOHMA MASUCMPATbHBIX 2a30np060006 OAO «I aznpomy. [lo umozam pacuemos Ha aHATUIUPYEMbIX
VUACTKAX MASUCPATLHBIX 2A301POB0008 DbLIU GbIAGIEHbI KOPPETAYUOHHBLE CEI3U MENCOY PACIPEOeNeHUSIMU
nokasamernetl (OMHOCUMENbHBIX 2TYOUH OeheKmos, HapabomKu 00 peMorma U OONYCKaemozo paboue2o 0asieHus
Oepexmmubix 30H mpy6), Xapakxmepuzylowumu cmeneds onachocmu deexmos. Koppensayuonnvle ce:13u maxice
BbISABILEHBL MENHCOY PACHPedesieHUAMU ROKA3amenell, XapaKxmepuyowumu Cmenenb ORACHOCMU 0e@heKmos u

NPOMAICEHHOCMU YUACMKO8, HA KOMOPBIX PACHONL0NCEHb Imu depexmul. Pazpabomana npoyedypa onpeoenenus



81008 KOPPeNAYUOHHbIX césazel. Ha ocnose modenu pocma konuuecmea u 2iyOuHbl KOPPO3UOHHBIX 0eheKmo8 u U008
KOPPENAYUOHHBIX C8A3ell MeHcOY pacnpedeneHUsMU noKasamenel cmenesu oOnacHocmu 0eg)ekmos u
NPOMSANACEHHOCIU YYACMKO8 ¢ OONYCKAEMbIM OAGIeHUEM HUMMCEe NPOEKMHO20 pazpaboman Memoo npoSHO3UPOBAHUS.
pocma npomAiCEeHHOCIMU Y4ACMKO8, MPedYIOUUX CHUICEHUs paboue2o 0asieHUus Uil npoeedeHUs peMOHMHbIX
Meponpusmull.

KioueBble cj10Ba: IPOrHO3UPOBAHUE, CTENIEHBb OMIACHOCTH JiedeKTa, IoIycKaeMoe JIaBjIeHUE, pacipeielicHue,

KOoppeidanus, NOTCHIUAJIbHO PEMOHTHBIC YHaCTKHU, ITPOTAKCHHOCTb.

A. Yu. Prokopenko, S. V. Nefedov

«Gazprom VNIIGAZ» LLC

Forecasting Method of Length Growth of Corrosion-Hazardous Sections

of the Pipelines Requiring a Repair Operations or Reducing the Operating Pressure

The article presents a practical method for predicting the hazard rate and number of pipes corrosion defects and extent of
damaged sections to resolve the problem of overhaul work scope planning of gas main pipelines of JSC «Gazprom». According to
the results of calculations on the analyzed sections of pipelines correlation was identified between the distributions of parameters
characterizing the severity of defects: the relative depth of the defects, run period and allowable operating pressure of pipes
defective areas. Correlations were also found between the distributions of parameters characterizing the severity of the defects
and the total length of sections on which these defects are located. The procedure of determining the types of correlations has
been developed. Based on the model of growth of the corrosion defects number and depth and types of correlations between

the distributions of parameters of defects severity and lengths of sections operating at a pressure lower than allowed by the
project, a method for predicting the length growth of damaged sections for reducing the operating pressure or the repair events is
developed. The method is useful when applying to solve the scientific problems of planning and redistribution overhaul work
scope.

Key words: forecasting, risk level, corrosion defects, allowable pressure, distribution, correlation, potentially repair sections,

length.

Croco0 omnpeaeeHUsi ONTUMAJIBHOTO COIEP:KAHMA AeNPecCOPHOI MPUCAIKH B MOTOPHBIX MacJjax

B. A. Conomun!, A. A. Tloaropuos?, B. b. l'ankun?, A. B. Enuzapos?

'V nbsnoBckuit Gpunman MHCTUTYTa paIMOTEXHUKH U 31eKTpoHukn uM. B. A. Korenbaukosa PAH,

2BonbCKUi BOEHHBIN MHCTHTYT MAaTEPUAILHOTO 00ECTIeYeHHUS]

ufire@mv.ru

Paccmompen cnocob sxcnepumenmanbHo2o onpeoenenus OnmumManrbHO20 COOEePAHCAHUS OeNPeCCOPHOU NPUCAOKU 6
MOMOPHBIX MACIAX HA OCHOBE USMEHEHUS UX BA3KOCMHO-MEMNEPAMYPHBIX XAPAKMEPUCTIUK, CYUWHOCTHL KOMOPO20
3aKII0YAEMCsl 8 OnpedeeHut MAKCUMANbHOU CpeOHel 8eNUYUHbL UHMEHCUSHOCTNU MUKPOCIPYKIYPHBIX NPOYECCO8 8
npobe macaa npu 00HOBPEMEHHOM ONpeoeleHul MeMnepamypul ee 3aCmol8anus. 3a ONMUMAaIbHOE CO0epPIHCAnUe
denpeccopholl npucaoKu 8 Macie NPUHUMAENCa Makoe ee KOAU4ecmso, npu KOmopom UHMeHCUEHOCHb 00paA3068aHUs
MUKPOCIMPYKIYD 8 MACe AAAeMCA MAKCUMANLHOU, A MeMNepamypa 3acmul8aHus — MUHUMATLHOU.

KioueBble cioBa: 1enpeccopHbIe MPUCAIKH, BUOPOBUCKO3UMETP, CMAa30YHbBIE Maca.



B. A. Solomin!, A. A. Podgornov?, V. B. Galkin?, A. V. Elizarov?

tUlyanovsk branch of the Institute of Radio-engineering and Electronics of Russian Academy of Science,

2\/olsk military institute of material security

Forecasting Method of Length Growth of Corrosion-Hazardous Sections

of the Pipelines Requiring a Repair Operations or Reducing the Operating Pressure

A method for experimental determination of the optimal content depressant in engine oils based on changes of their
viscosity-temperature characteristics is examined. It resides in the maximum average value determination of the intensity of the
microstructural processes in the oil sample and at the same time in the determination of its pour point. Optimal content
depressant is considered to be a quantity at which the microstructures formation rate has maximum value, and pour point —
minimum one.

Key words: depressants, vibro-viskometer, lubricating oils.
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