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METO/Ibl YBEJIMYEHUSI ITIPOITYCKHOM CIIOCOBHOCTHU
MAT'UCTPAJIBHOI'O HE®TEITPOBO/JIA

Annomauusn. Cmamvsi nocesueHa paccCMOMPEHUrd Memooos8 YEeluteHus
NPONYCKHOU CROCOOHOCMU MASUCMPATbHO20 Hehmenposooa npu nepekayke
8bICOK0B53KOU Hedmu.

Hegmeeasoswiit komnnexc Poccuiickoti @edepayuu senisemcss 0OHUM U3
KIIOYeBbIX U MOWHBIX DHEP2eMUYecKux nomenyuanos mupa. Tpancnopm wegpmu no
mpyoonposooam umeem 3HAYUMENbHOE MEXHUKO-IKOHOMUYECKOe NPeuMyujecmeo
1O CPABHEHUIO C OpyeUMU SUOAMU MPAHCNOPMA, NOIMOMY mMpPYOONpoe0OHbll
MPAHCNOPM WUPOKO NPUMEHAemcsl Ol SMUX yesell 80 8cex CMpAaHax Mupd.

OOHuMU U3  BAJICHEUWUX COCMABIAIOWUX CbIPbeBOU 0a3bl  HedMAHOU
NPOMBIULIEHHOCIU  SGIAIOMCS 3aNAChl BbICOKOBA3KOU U BbICOKO3ACMbIEAIOUiell
Hegmu.

U3-3a mozo, umo npupocm 3anacos ieekotl He(hmu Ha ce20OHAUHUL MOMEHM
BpeMeHU HEYKIOHHO CHUJCAemCcs, KpynHvle He@msuble KOMNAHUU NPOAGIAIOM
uHmepec K 8onpocam 000bllU, MPAHCNOPMUPOSKU U NepepadomKu 3anacos
msioiceion Hegpmui.

Taxcenas nHegpmv xapaxmepuszyemcs 6blCOKUMU 3HAYEHUAMU NIOMHOCMU U
BA3KOCMU, A MAKHCE BbICOKUM COOEPIAHCAHUEM APOMAMUYECKUX, acqhaibmo-
CMOJIUCTBIX Beujecms U CepHUCmvlx coeourenuu. Omcrooa 603HUKAIOM 8bICOKUE
SHEpeo3ampamvl HA MPAHCNOPMUPOBKY, UMOObL UX CHU3UMb NPOEKMUPYIOm

cneyuailbrble «copAaduery mazsucmpailbHbsle H€gbm€l’lp060()bl.
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Cymb ux sxcniayamayuu 3aKmoyaemcs 6 nooozpese He@mu Ha onpeodeieHHyI0
HONOACUMENbHYI0 MeMNepamypy, 8 3agucumocmu om eé ceoticms. Iloooepes negpmu
N0360J5lem CHU3UMb BA3KOCHb, MeM CaMbIM YMEHbUUE Nomepu HAnNopa 6
mpybonposooe.

Ha ceco0nsuunuti Oenv 6 mupe npumensiomcs 0Ooaee 50 «2opsauuxy
Hegpmenposooa. KpynHetiwum uz Hux seisiemcs Hepmenpogoo « ¥Yzeno — Amoipay —
Camapay.

Knroueswie cnosa: nepmo, macucmpanvHulii Heghmenposoo, meniouzonsayus,

npOMuU8oOmypOyIeHMHAsL NPUCAOKA, «20PAYULY HepmMenposoo.

METHODS OF INCREASING THE CAPACITY OF THE MAIN OIL
PIPELINE

Summary: The article is devoted to the consideration of methods for
increasing the throughput of a main oil pipeline when pumping high-viscosity oil.

The oil and gas complex of the Russian Federation is one of the key and
powerful energy potentials in the world. Oil transportation through pipelines has a
significant technical and economic advantage over other modes of transport,
therefore, pipeline transport is widely used for these purposes in all countries of the
world.

One of the most important components of the resource base of the oil industry
are reserves of high-viscosity and highly solidifying oil.

Due to the fact that the growth in light oil reserves is steadily declining at the
moment, large oil companies are showing interest in the production, transportation
and processing of heavy oil reserves.

Heavy oil is characterized by high values of density and viscosity, as well as
a high content of aromatics, asphalt-resinous substances and sulfur compounds.
Hence, high energy costs for transportation arise, in order to reduce them, special

“hot” oil trunk pipelines are designed.
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The essence of their operation is to heat oil to a certain positive temperature,
depending on its properties. Heating oil allows you to reduce the viscosity, thereby
reducing the head loss in the pipeline.

Today more than 50 "hot" oil pipelines are used in the world. The largest of
them is the Uzen - Atyrau - Samara oil pipeline.

Key words: oil, main oil pipeline, thermal insulation, anti-turbulent additive,

"hot" oil pipeline.

['maBHOW OTAWYUTENBHON YEepTOM TpaHCIOPTUPYEMOW HEPTH, SBIAETCA
colepkaHue B €€ CcOCTaBe BBICOKOIO KOJIMUECTBA ac(aibTEHOB, CMOJ U
napapuna. Takum oOpa3oM He(dTh XapaKTEpU3YETCs BBICOKOW TeMIlepaTypoi
3aCThIBaHMSI M BBICOKOW BSI3KOCThbIO. HedTemepekauka MpOBOOUTCS «TOPSTUUM»
cnoco0oM, T.e. C MpeaBapUTeNbHbIM nojgorpeBoM HepTu. IlomorpeB HedTn

OCYIICCTBILACTCA MJIA CHUIKCHHA BA3KOCTHU U IIPCAYIIPCIKIACHBA €€ 3aCThIBaHUA.

MeToabl yBeJIMUeHHsI MPOILYCKHOH CIIOCOOHOCTH

[ToBblllieHHE TMPOMYCKHOM CIOCOOHOCTH — «rOpsiunXx»  He(TEenpoBOIOB
oOecrieuynBaeTcs:

- CTPOUTEIBCTBOM JIYIIHHTA;

- MOBBIIIIEHUEM TeMIIEpaTyphl IOI0TPEBA;

- MPUMEHEHUEM TEILIOM30JISLINH;

- YBEIIMYEHNUEM KOJINYECTBA;

- MPUMEHEHUEM MTPOTUBOTYPOYICHTHBIX MPUCAIOK;

- KOMOWHUPOBAHHBIM CITIOCOOOM.

OnTtumanbHBII  BapuaHT  BBIOMpAETCSs 1O  HAWIYYIIUM  TEXHUKO-
SKOHOMHMYECKUM MOKA3aTEIISIM.

Ha nanHom y4acTke 175l yBeTU4eHHUsSI 00bEMOB IIEPEKAUKH YKE
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IIpumenenue Temnousoasauun na MH

JUIsl Ka’Kaoro OTAEIBHOTO Ciay4ash HyXKHO NOJ0MpaTh TEMIOU30JIALUOHHBIN

MaTcpual, BI)IHOJIHHI-OHII/Iﬁ BCC H€O6XOI[I/IMLIG Ociaun TEILUIOBOM HN30JISIHH.

MaTCpI/IaJIBI, HCIIOJIBb3YCMBIC IJI TCINNIOU3OJISAIUN

BOJIOKHA;

IICHOIIIACTHI,

n3aCIus1 HN3 MHHCp&HBHOﬁ BaTbl, CTCKILIHHOIO H 0a3aJbTOBOrO

MaTCpuaibl 1 U3ACINA Ha HCOPIraHUICCKOM CBA3YIOIICM,

MaTCpuraJibl U U3ACIINA HaA 6I/ITYMHOM CBA3YIOLICM.

THUIBI KOHCTPYKIMI TEMJIOBOM U30JISIUH, IPUMEHsIEMbIE HA HE(PTENPOBOAAX:

MaThl;
TpyOKH;

CETMEHTHI (CKOPJIYTIbI);

LHUIUHAPBI U OJTYIWINHIPBL;

pYJIOHHAs U30JISALUS;

B BHJIC MAaCTUKH U KPACKHU;
TEIJIOU30JIALIUS. HAHOCUMAsl HAllbLIICHUEM;

3aJIMBOYHAsA TCINJIOU30JIAIIH .

HedrenpoBoas! ¢ Teruonsomnsiuend B BUIe CKOPIYIIbI, B MEHBIIECH CTEICHU

MOABCPIKCHBI KOPPO3UH, CPOK COXPAHCHHUSA OISKCINTYATAIMOHHBLIX XapaKTCPUCTHK

YBCINYNBACTCA. Hpouecc HAaHCCCHUC TCINIOU30JIAINN CKOpJIyrIOI\/JI IMPOU3BOAUTCA

HaAMHOTI'O 6BICTp€€, 4YCM IIPU NPUMCEHCHHUU CTCKJIOBATHI U APYTUX MAaTCPUAJIOB.

TennouzonupoBanue TPyOONPOBOJAOB CKOPJIYNMOW MPUMEHSETCS TakKXe B

IIPOMBINIJIICHHOM H TIpaXIaHCKOM CTPOHUTCIBCTBEC B MNLCIAX TCINIOU3OJIAINN

TPY6OHpOBO)10B, KaK IMOA3€MHBIX, TaK U HAA3€EMHBIX KOMMYHHKaHHﬁ.

Hunuaapel (CKOPIYIBI) U3 SKCTPYAUPOBAHHOTO ITEHOMOIUCTUPOIIA [0 CBOUM

XapaKTCPUCTUKAM CPABHUMbI C HWIMHAPAMHA W3 IICHOIIOJINYPCTAHA, 4 B OTACIIbHBIX

ClIydasax U IMpPEBOCXOJAT UX.
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CKopaynbl U3 3KCTPYAUPOBAHHOIO MEHOMOJIUCTUPOJIA U3TOTABIMBAIOTCS U3
IIPEABAPUTEIBHO IPOU3BEAEHHBIX MTOJMCTUPOJIBHBIX BCIIEHEHHBIX AKCTPY3MOHHBIX

IIJIUT.

IIpumeHeHust MPOTUBOTYPOYJIEHTHBIX Mpucagok Ha MH

[ITII mpencraBnsieT coOOW pacTBOpP BBHICOKOMOJIEKYJISIPHOTO TOJIUMEpPA B
yriepogopoanoit xuakoctu (IITII remeoOpazHoro Tuma) auOO CYCHEH3UIO
noJiuMepa B JKUJKOW JUCHEPCHOHHOM cpene (BOJE, Macie pacTUTEIHHOrO
MPOUCXO0KJICHHUS, BBICIIINX CIIUPTaX, INIUKOJISAX U JIp.).

[Ipu teuenun HedtsHoU cmecu ¢ IITII BA3koynpyrue «kamim» moauMmepa,
uMeromue pasMmepbl Ha 3-4 mopsiaka Oosibllie, YeM MOJIEKYJIbl JKUJKOCTH,
CMENIA0TCS K CTEHKE TPyOOIpoBoIa.

3necy obpaszyercss creuu(UUYecKuil ciIol TUIPOAMHAMMYECKH aKTUBHOTO
NOJIUMEPA, SIBISIOLIUICS COCTAaBHOM YacThIO ABMXKYLIETOCS O0bEMa KUAKOCTH.
[ITII cymecTBeHHBIM 0O0pa3oM INEpPECTPAMBAECT TE€YEHUE BOJIM3U BHYTpPEHHEH
NOBEPXHOCTU CTEHKH TPyObl M co3laeT 3(PQeKT THApaBIUYECKU TIJIAJKOTO
TpyOonpoBoza. [Ipu 3ToM yMeHbIIaeTcsl 4acToTa 00pa3oBaHUsl BUXPEBBIX CTPYKTYP
B MIOTOKE KUAKOCTH, U MOTJIOLIAETCS YacTh YIHEPTUH TypOyIeHTHbIX BbIOpocoB. Kak
CIIEJICTBUE, CHUXKAETCs TypOYyJIEHTHOE TPEHHE.

3a cuet adpexTa BO3AEUCTBUS MPUCATKUA U3MEHSIETCS] BHYTPEHHSISI CTPYKTYpa
IIOTOKAa, & UMEHHO MPOMCXOAMUT BO3PACTaHUE CKOPOCTU MOTOKA B IMPHUCTEHOYHOMU
30HE€ U 3HAYMUTEJIbHOE YBEJIMYECHHE pa3Mepa MNEepexXOJHOM 30HBI — MMEHHO 3TO
MO3BOJISIET 0OECIIEUUTh YBEJIMYEHNE 00bEMOB MEPEKAYNBAEMOMN KUIKOCTH.

Ha ceromusmnuii 7eHb, Ha peIHKE TIpeaiaracTcs 000N BEIOOP MPUCAIOK,
KaK POCCUICKOro, Tak U 3apy0exxkHoro npousBojacTBa Baker Hughes (CIIIA),
openn FLO; «Mactep Kemukamsy» (CILA, Poccust), 6penn TypOoynentMacrep; M-
I Swaco (®unnsuaus), opena Necadd; Lubrizol (CIIIA), 6penn Liquid Power; I'K
«Muppuxo» (Poccus), openn M-FLOWTREAT.
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