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AHAJIN3 TEXHOJIOTMM PEXKUMA «I'OPSTYEN» TEPEKAYKH
HE®PTH

Annomauun. Cmamovs nocéaueHa aHaiu3y mexHol0ul percuMa «20payeLy
nepekayku Hegmu.

Jlobviua evicokossa3KUX Hemell, codepicawux OOabUIOE KOIUYECTBO
napaghuna, m.e. 3aCmvl8AOUUX NPU CPABHUMETLHO BbICOKUX MEMNepamypax,
KaxdcobiM 2000M 6o3pacmaem. Becbma 3nauumenvuol s611emcs 8vipabomra
8bICOKOGA3KUX U BbICOKO3ACMbIBAIOMUX Hedhmenpodykmos. Ilepexauxa maxux
arcuoKocmeti OObIUHLIM CNOCOOOM HEPAYUOHANIbHA, A UHO20A U HEBO3MOICHA
scieocmsue  60IbUIO2O  2UOPABIUYECKO20 conpomusienus. HMmeemcs Hemano
Ccnoco608, No3- GONANOWUX NEPEeKAYUBAMb BbICOKOBA3KUE IHCUOKOCMU, 80 6Cex
CYYAAX KAKUM-MO 00pA30M NOBbIWAEMCs MeKyyecmsb Hegmu, m.e. CHUMNCAemcs
2UopasnuyecKkoe Cconpomusienue mpyoonpogood.

llepexauka  8bICOKOGA3KUX U BbBICOKO3ACMbBIBAIOWUX  Hepmeu U
HeghmenpooyKkmos ¢ n0002peBoM ABIAEMCA CAMbIM PACAPOCMPAHEHHBIM CHOCOOOM
mpybonpo8oOH020 MPAHCHOpMa dMux npooyKkmos. 1pyoonpoeoosi, no KOmopwvim
nepekayuearomcs nooozpemsvie Hegmu, Hazvieaiomcsa eopadumu. Hegmo
no002pesaom Ha CMAHYUsX Uiy 800Jb 8Cell MPAcCyl.

B nepsom, maubonee  pacnpocmpaneHHOM — 8apuaHme - 20PAYUX
mpybonpo8o008 Ha HUX YCMAHABIUBAIOM CMAHYUU mMpex 6UO08. HACOCHO-
mennosvie (HTC) — ons nodoepesa u nepexauxu npooykma, menjogvie (1C) —

monbKko 0151 nodoepesa u HacocHvle(HC) — monvko 0na nepexauku npooykma.
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Iloooepes npodykxma npouzsooumcs Kaxk 8 pesepgyapax (Ha 20108HOU CMAHYUU),
000pY00BAHHBIX 3MEEBUKOBLIMU UTU CEKYUOHHBIMU NAPOBLIMU NOO02Pe8amesMU,
Max u 8 nodocpesamensix (Ha cCManyusx), KOmopvie Mo2ym Oblmb NAPOGLIMU UTU
ozHesbiMU (neyu).

Bo emopom sapuanme psioom ¢ negpmenposodom ykiaowvleaiom 2eperoujutll
mpyoonpo8oo-CRym1uK, no KOmopomy Nepexavusaemcss menioHoCumens, dMom
arce 8apuanm noo0cpeda MOACHO OCYUeCmeums ¢ NOMOUBIO INEKMPOIHEPLUL.

CokpaweHue nomepb meniomvl HA 20pAYUX MPYOONPOBOOAX ModHcem Oblmb

docmueﬂymo HAaHeCerUuem meniou3oiAyuUOHRHO20 NOKPblmMus HA mpy6bl.

ANALYSIS OF THE TECHNOLOGY OF THE "HOT" MODE OF OIL
FLOW

Summary: The article is devoted to the analysis of the technology of the "hot"
oil transfer mode.

Extraction of highly viscous oils containing a large amount of paraffin, i.e.
freezing at relatively high temperatures, increases with each year. The production
of highly viscous and highly solidifying oil products is very significant. Pumping
such fluids in the usual way is not rational, and sometimes impossible due to the
high hydraulic resistance. There are many ways to pump highly viscous liquids; in
all cases, the fluidity of the oil somehow increases, i.e. the hydraulic resistance of
the pipeline decreases.

Heated pumping of highly viscous and highly solidifying oils and petroleum
products is the most common method of pipeline transportation of these products.
Pipelines through which heated oils are pumped are called hot. Oil is heated at
stations or along the entire route.

In the first, the most widespread version of hot pipelines, three types of
stations are installed on them: pumping and heating stations (NTS) - for heating and

pumping the product, thermal (TC) - only for heating and pumping stations (HC) -
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only for pumping the product. The product is heated both in tanks (at the head

station) equipped with coil or sectional steam heaters, and in heaters (at stations),

which can be steam or fired (furnaces).

In the second version, a heating satellite pipeline is laid next to the oll

pipeline, through which the coolant is pumped; the same heating option can be

carried out using electricity.

Reduction of heat loss in hot pipelines can be achieved by applying a thermal

insulation coating to the pipes.

Key words: oil, main oil pipeline, "hot" oil pipeline, intermittent pumping

station, pump.

Jlns  MaructpasibHbIX  TPYOONPOBOAOB HAMOOIBIIEE PACIPOCTPAHEHUE

noJIy4yrJ1  Croc00 «ropsiueit» mnepexauku. Hedrr Harpesaercs B meyax -

TEIJIOOOMEHHUKAX TOJOBHOM CTAaHIMM, MPUOOPETas CBOMCTBA HBIOTOHOBCKOM

JKUOKOCTH, W 3dKAYUBAETCA B MaFHCTpaJIBHBIﬁ HeCl)TeHDOBOI[.

IIo muae

TPyOOnpoBoga uepes kaxapie 25...100 kM ycTraHaBIMBAIOTCS MPOMENKYTOUHBIE

TEIJIOBBIE W HACOCHBIE CTAaHIOHWHU, Hd KOTOPBIX Heq)TB CHOBa IOAOTPEBAIOT U

nepexkayrBaroT qabiie (pucyHok 1.1).
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Pucynok 1.1 — TexHonoruueckas cxema «ropsiaei» nepeKkayku

C mpowmpbicna no TpyOompoBoay | HepTh momaeTcs B pe3epByapHbBId MapK

2T0JI0BHOMN MEpEeKAYNBAIOIIEN CTaHLIHM. PesepByapsl 000pyayrOTCS

oaorpeBaTCIIbHbIMHU YCTpOﬁCTBaMH, C IMOMOHIBKO KOTOPBIX MOAACPKHNBACTCS
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Temrneparypa HedTH, MO3BOJISIONIAas BbIKayaTh ee HacocamMu 3. Hacocsl
POKAYUBaIOT HEPTHh Yepe3 MapoBbIe W/WIKM OTHEHHBIE MMOJA0rpeBaTenu 4, KOTOpbie
OOBIYHO YCTaHABJIMBAIOT MEX]Y MOAMOPHBIMU W CHJIOBBIMH HacocaMd 5, 4TO
MO3BOJIAET W3TOTOBIATH TEINIOOOMEHHHKM Oojiee JIETKMMH, TaK Kak JaBJICHHUE,
pa3BuBaeMoe 13 moanopHeIMM HaCOCaMU, HEBEJIMKO. Uepes no1orpeBaTean MOKHO
MPOIYCKAaTh BCIO MepeKaurBacMyr0 He(Th, MOBbBIIIAS TEMIEPATYPY A0 3aJlaHHOU
BEJIMYMHBI, WJIM YacTh €€, HarpeBas a0 Ooyiee BBICOKOH, YeM pacueTHas,
TEMIIEPATYpPbl, @ HA BBIXOJE W3 I€YM CMEIIMBAas C XOJOJHBIM IOTOKOM JJIsI
NOJIyYEeHUS 3aJJaHHOU Temneparypsl nogorpesa. [locie remooOMens! annapatos 4
MOTOK HE(TH MOCTYMAET B OCHOBHBIE HACOCHI 5 U 3aKaunBaeTcs B TpyoorpoBo. 1o
Mepe IBMKEHHS HEPTH MO TpyOe OHAa OCTBHIBAET, YTO MPHUBOJUT K YBEIUYECHUIO
NOTEepPb, BO U30€kKaHHE Yero HEPTh MOAOrPEBAIOT HA MPOMEKYTOUHBIX TEIIOBBIX
cranuusx 6 u 7. Ecnu HeTh TpaHcopTUpyeTCs Ha O0JIBLIOE PACCTOSIHUE, TO KPOME
TEIUIOBBIX COOPYXKAKOTCA M MPOMEKYTOUYHBIE HACOCHbIE §, KakK IIPaBuilo,
COBMENICHHbIE C TeIuioBOM cranumer 9. Ha cxeme(pucynok 1.3) ykazaHbl Takxe
MpPOMEXYTOUHbIE TemioBble crTaHuuu 10, 11 wu celppeBoii mapk 12
He(dTenepepadaThIBAOILIETO 3aBOA.

[To naHHOW TEXHOJOTHMM BO BCEM MHUpPE OIKCIUTyaTupyercs okosio 50
TpyOOIIPOBOJOB, OJAHUM W3 KPYHNHEHIIUX «TrOpsSYuX» HE(PTENpOBOAOB SBISAETCA
HedTenpoBoa Y3eHb-AThipay-Camapa. C yBeJIMUEHHUEM BA3KOCTH NIepeKaurnBaeMOon
Hedtu Hanop u KIIJl Hacoca cHmkaroTcs, a moTpedisieMass MOITHOCTh BO3PACTAET,
MO3TOMY LEHTPOOEKHBIA HACOC Jy4YIlI€ YCTAaHABIMBATh MOCIE TEMI00OMEHHBIX
anmnapatoB. OHAKO TaKO€ PACIOI0KEHUE B PAJIE CTy4aeB HEBO3MOKHO, TOCKOJIBKY
T'MIPABINYECKOE CONIPOTUBIIEHNE KOMMYHUKALUKA HA BCACBIBAIOIIEH JIMHUHU B TAKOM
ciydyae OyAeT 3HAUYUTENbHO OoJibllie W paboueMy HAcoCy MOMKET HE XBaTHUTh
MOJIIOpa, T.€. OH HA4HET padoTaTh ¢ KaBUTalueil. B cBsI3u ¢ 3TUM Ha HEKOTOPBIX
He(TEenpoBoIax, B TOM YHUCIE U Ha KpynHeieM TpybonpoBoae ATeipay-Camapa,
NOANOPHBIE W pabouyue HacoChl YCTAaHABIMBAIOTCA Mepell TEemI000MEHHBIMU

ammapaTraMi, KOTOpbIE TepeKaunBaroT 0ojiee XOJOJHYI0 HEe(Th TOBBIINICHHON
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Bs3KOCTU. [Ipu 3TOM Hacockl He 0OecrneunBalOT NaCOPTHBIE MOauy U JAaBJICHUE,
KOTOpBIE YKa3bIBAIOTCS JJIsi pabOTHI Hacoca Ha BOJIE.

[lepen mepexaukoil HepTh MOAOTPEBAETCS KaK B pe3epByapax, Tak U B
CHEIMANbHBIX  TEIUIOOOMEHHBIX  ammaparax. l[lomorpeB B pesepByapax
MPOU3BOMUTCS JI0 TEMIEpPaTypbl, 00ECIEUNBAIOIIECH BbhIKAUKy HepTH ¢ 3a/laHHOMN
nonaueil. HarpeB HedTtn B pesepByapax [0 TeMIEparypbl MEepeKauku
HeresecoodpaseH u3-3a OONBUIMX MOTEph TeIIa U JIETKUX, HauOojee ILEHHBIX,
dbpakmuit HeTH.

[ToaTomy mocne pe3epByapoB HEPTH 0 TEMIEPaTypbl MEpeKauyku AOJDKHA
HarpeBaThCs B CHCNHMANBHBIX TEMJIoOOMEHHHMKaX. [l Kokyxa TpyOdaThix
MoJiorpeBaTeliel B KaueCTBE TEIJIOHOCUTEINS IPUMEHSIOTCS BOJSTHOM Tap, ropsiyast
Boja uiu Topsdas HedTh. g pesepByapoB HCHOIB3YIOTCS CTAIlOHAPHBIE
3MEEBUKOBBIC WJIM CEKIITMOHHBIE MOJOTPEBATENH, pacIoaraioluecs Haja JHUILEM
pe3epByapa ¢ YKIOHOM I10 X0y TEINIOHOCUTEINS C LENbl0 y1aJeHus] KOHAeHcaTa U
oOecrieunBarore o0t NoorpeB Beel maccel He(Th. Pazorperas B pesepByapax
He(dTh 3a0upaeTcs MOANOPHBIMU HACOCAMH U, B CIIy4ae €CJIM BEJIMYHMHA MOJIITOPa ITO
MI03BOJISICT, MOAAETCS B OCHOBHBIE MOJIOTPEBATEIHN UITH B pa00Ure HACOCHI, KOTOPHIE
MPOKauYMBaIOT HE(PTH Yepe3 MoJAOrpeBaTeNid B MAaruCTPaIbHBIA TpyOompoBoAd. s
0€30MMacHOCTH JKCIUTyaTallud MOJOrpeBaTeNied M YyIy4ylIeHHs SKOHOMUYECKOU
aPexTUBHOCTH paboure HAcOChl HEOOXOIUMO YCTaHABIMBATH IMOCJIE OCHOBHBIX
MOJIOTPEeBATEIICH, OJTHAKO ATO HE BCErJa BO3MOXKHO. 14

Ha mnpomexyTOuHBIX HACOCHO-TEIUJIOBBIX CTAHIMSAX MPH MEpPeKadke 110
CHCTEME «13 HAcoca B HACOC) MOO0TPEeBATEH JOKHBI YCTAaHABIUBATHCS TOJIBKO HA
BCACHIBAOIINX JHHUSIX. B 3TOM ciydae HedTh MOCTymaeT B HACOCHI C BBICOKOMU
TEeMITepaTypOH, MOBBIIIAsA UX KIII.

JIisi mpenoTBpalieHusl Havajlia pasrOHKM HE(PTH TOIOTpPEBATENN JOJIKHBI
IKCILTYaTHPOBATHCS NP COOTBETCTBUHM HM30BITOYHOTO JIABJICHUS, TIOITOMY IEpe

HUMH 11e7ec000pa3HO yCTaHABIMUBATh CHEIMAIbHBIE HACOCHI JJIS MPEOJI0JICHUS
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TUJPABINYECKUX  COMNPOTUBIICHUWH,  MOAOTpPEBATeliel U BCACHIBAIOIIMX
TpyOOIIPOBOJIOB U MOJAEPKAHUS 3aJaHHOTO JaBICHUS.

HecmoTpst Ha JOCTaTOYHYXO M3YYEHHOCTh TEXHOJOTMHA TPAHCIOPTa
BBICOKOBSI3KOI U BBICOKO3aCThIBAIOIIEH He()TH, BOIPOCHI BBIOOPA PEKUMOB PaOOTHI
«rOpsSiUMX» HEPTEIPOBOIOB JI0 CUX IMOP MPEACTABISAET COO0M CIIOXKHYIO 3a7a4y.

OcCHOBHBIE TPYAHOCTHU CBSI3aHBI C TE€M, YTO CHUCTEMa HEPTEHPOBOI-TPYHT
HaXOJUTCA B HEYCTAaHOBUBLIEMCS COCTOSIHUM H3-32 MOCTOSHHBIX KOJI€OaHUI
TEMIIepaTypbl TPYHTa W BO3AyXa, HU3MEHEHUs (UBUKO-XUMHYECKUX CBOWCTB

OKPY’KAIOIIEro rPyHTa U PEOJIOTUUYECKUX CBOMCTB MEpeKaunBaeMon HePTH.
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