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TEPLOMAG

heat tracing and tank heating

TENMJNIOMATI

oborpeB TpybonpoBOOOB N pe3epByapoB

By Strupinskiy M.L., Dr. Science, Director, SST

Heating System Components

CtpynuHckuin M.J1., K.T.H., Oupektop 000 «CCT»

CocTaB cnctembl oborpeBa

In transporting oil products through pipeline systems,
kinematic viscosity is significantly dependent upon tem-
perature. Also at some temperatures, solids may precipi-
tate or even freeze. This causes the pipeline to cease
working entirely and thus, significant costs are incurred
in reanimation.

Heat tracing and tank heating systems are the only way
to solve this problem. Such systems have been used for
a fairly long time but have only become widespread since
the advent of relatively inexpensive heating cables.

The chief aim of such systems is to maintain the temperature
of the product being transported.

This makes the following possible:
| Maintenance of the kinematic viscosity of the product while

preventing the formation of clots or the cessation of flow;
I The prevention of the precipitation of solids
in the product being transported;
| Faster transport;
I Resumption of the flow in the pipeline whe
the pipeline is partially or completely filled
with the product being transported;
I The support of guaranteed product discharge
from reservoirs over a short period of time.

Heating systems are also used on pipeline systems that
transport gas-based products, where their greatest purpose is
to prevent precipitation of condensate when the gas cools.

A typical heating system has the following components
(Diagram 1):
| Heating Element: Heating cables and accessories

for the attachment of cables to the pipeline, local
heating elements at specific portions of the pipeline
such as flanges, valves and pumps.
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ZI]IH TpaHCHOpTI/IpyeMbIX 10 pr6OHpOBOI[HI)IM CETAM
IIPOJYKTOB CBOMCTBEHHA CYIECTBCHHAS 3aBICUMOCTD KUHE-
MaTHYEeCKO BA3KOCTU OT TeMieparypbl. Kpome Toro, mpu
OIIpeie/ICHHBIX TEMIIEPATYPAaX BO3ZMOXKHO BbIIACHIE TBEP-
JBIX (DPAKIUI, A TAKXKE 3aCThIBAHUE IPOJIyKTa, 4TO IIPUBO-
JUT K ITOJIHOI OCTAaHOBKE TPYOOIIPOBOJA U 3HAUUTEILHBIM
3aTPaTaM Ha €T0 BOCCTAHOBJICHHUE.

Cucremsl noforpesa Tpybonposojos (heat tracing)

u pesepnyapos (tank heating) — efuHCTBEHHOE peNIeHME
31X 1po6aeM. OHH UCIOJIB3YIOTCS CPABHUTEIBHO JABHO,

HO LIMPOKOE PACIPOCTPAHEHUE MOIYIMIN TOIbKO IOCIE I0-
SBJICHUS OTHOCUTEIbHO HEJOPOTUX I'PEIOIINX Kabeae.
OcHOBHas 331242 TaKUX CUCTEM — OOECIIEUUTD MOAJCPIKAHIE
TeMIIePaTypbl TPAHCIIOPTUPYEMOTO IMIPOAYKTA.

ITO NO3BOJIAET:

| COXpaHUTH BEIUINHY KUHEMATHYECKOM BI3KOCTHU IPOAYKTA,
He JIONYCTUB CO3/[AHUS IIPOOOK U OCTAHOBKHU TPYOOIIPOBOJA;

| HmpesoTBpaTUTDH BbIIAJECHHE TBEPABIX (ppaKLmil
13 TPAHCIOPTUPYEMOrO IIPOIYKTa;

| yBeJHMYUTH CKOPOCTH TPAHCIOPTUPOBKH MPOAYKTA;

| samycrurhb TPYOOIIPOBOJI, YACTUYHO WIH IIOJTHOCTBIO
3AIIOTHEHHBIN IPOAYKTOM, IIOCIE OCTAHOBKU;

| OGeCHe‘II/ITb FapaHTI/IpOBaHHbIﬁ CJINB BA3KHUX HpOI[yKTOB
13 pesepByapa 3a yKOPOUYEHHBIN IIPOMEKYTOK BPEMEHH.
CucTeMbl TOKOTPEBA IPUMEHSIOTCS U HA TPYOOIIPOBOAAX
TPaHCIOPTHPOBKH Ia3006Pa3HBIX NPOJAYKTOB. X rraBHOE
HA3HAYEHUE B 3TOM CJIy4ae — IPEAOTBPATUTD BBIIALCHIE
KOHJEHCATA [IPY OCTHIBAHUH rasa.
Tunmunas cucrema temiooborpesa (puc.l) sxmouaer B ce6s:
| HarpeBaTeJbHYIO YaCTb: HArPEBATEIbHBIC KAOEIH
U aKCeccyaphl A1 X KPEeIUIeHUsI Ha TPyOOIIPOBOJE,
JIOKAJIbHBIE 3JIEMEHTBI II00TPEBa y3JI0B TPYGOIpoBoOia
(pranneB, BEHTUIICH, HACOCOB);

| pacmpeienHTeNbHYIO CETh, OOECICYNBAIOIIYIO IUTAHIE
JULSL BCEX 3JIEMEHTOB TPEIOlIei YaCTH U IPOBeJeHIe UH-
q)OpMaL[I/IOHHbIX CHUTHAJIOB OT JATYHMKOB JO INHNTA CCTEMBbBI
YIIPABJICHUS: CUIOBBIE U NH(POPMALINOHHbIE KabeIH, pac-
[IpeeInTeIbHbIE KOPOOKU U KPEIIEKHbIE 3JIEMEHTBI;

| CI/ICTeMy praBJIeHI/IHI H_IKaq)bI praBJIeHI/IH, TepMOpCI’yJIH—
TOpI)I, JAATYUKHN TeMHepaTypr pr6I)I " BO3,Z[YXa, JAaTYHUKN
[TOTOKA, IMyCKOPETYIUPYIONIYIO U 3AIUTHYIO allllapaTypy.

MapameTpbl cncteMbl oborpeBa

B 3aBHCHMOCTH OT psjja TEXHUYECKUX OCOOEHHOCTEMH
MO’KHO BbII€JIUTb HECKOJIbKO TUIIOB CUCTEM IIOAOrPEBa.
Hx napameTpnl 3aBUCAT OT:
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I Adistributive network, supplying energy to the various
heating elements, and carrying data signals from meters
to a central management system: power and information
cables, distributors and fastening elements.

I A Management System: instrument boxes, thermo-

regulators, temperature meters for pipes and air, flow
meters, a flow regulator and protective apparatus.

Heating System Parameters

Depending on various technical particularities, it is possi-
ble to define several different types of heating systems.
Systems parameters are dependent upon:

I The properties of the product being transported
(maximum product temperature, temperature
upon entry into the pipeline, freezing temperature,
temperature at which solids precipitate);

I Characteristics of the pipeline (material, geometric meas-
urements, insulation, under or over-ground positioning);

I Topology of the pipeline (linear, branched,
small or large number of sectors in the pipeline);

I Characteristics of the surrounding environment
(minimum and maximum air temperatures, wind speed).

Based upon these factors, the following systems
parameters are determined:

I Magnitude of pipeline heat loss which can be tolerated;

I Type of heating cable to be used (several types may also be
used in a single system), cable length and positioning on
the pipeline (number of strands and their arrangement);

I Type of accessories needed to feed a specific section
(distributors, anchors and sleeves);

I The structure and parameters of the distributive
network (or lack thereof);

I The structure and parameters of the management system
(thermostats and control panels, instrument boxes and
transformers).

Because oil and oil-product transport systems are flamma-
ble and explosive, only fire-safe components are used in con-
struction of the heating systems. These include: the heating
cables themselves, thermo-regulators, distributive boxes and
all construction components. The component parts are also
built to withstand excessive humidity and harsh environ-
ments such as underground or underwater conditions.

We will close with the basic criteria for choosing a heating
system’s parameters.

Pipeline Length:

I For lengths up to 100 meters all types of
self-regulating, zonal and resistive cables can be used.

A distributive network is unnecessary.

I For lengths of 200 to 300 meters self-regulating, zonal
and resistive cables are used. A distributive network
is necessary, but represents a relatively low portion
of the entire system cost.

| For lengths of up to three to six kilometers only Longline
large-diameter resistive cables can be used without a distrib-
utive network. Special composite cables which combine a

I For lengths up to eight kilometres only Longline
resistive cables and the “SKIN-effect” system are used.

I For lengths up to 15 kilometers, the “SKIN-effect”
system with unidirectional feed is used.

self-regulating cable and a power-feed cable can also be used.
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| CBOMCTB TPAHCIIOPTUPYEMOTO HPOJYKTA (MAKCUMaTbHAS
TeMIepaTypa MpOoAyKTa, TeMIEPaTypa Ha BXOJe
B pr6OHpOBOI[, TeMIIEpATypa 3aCTbIBAHUS, TEMIICPATYypa
BBINIAJICHUS TBEPJBIX (DPAKIUIA);

| XapakTepUCTHK TPYOBI (MaTepUal, FEOMETPUIECKUE
pa3Mephl, TEIIOU30JISAIUS, OTKPBITOE MU IOA3EMHOE
pacIoIoXKeHue);

| romnosioruu Tpy6onpoBoja (JINHEIHDIN, pa3BeTBICHHBIH,
C MQJIBIM WM OOJIBIIMM KOJTMYECTBOM Y4ACTKOB);

| XapakTepUCTHUK OKpy)Kalollel cpebl (MUHIMATbHAS
U MaKCUMaJIbHASL TEMIIEPATYPhI OKPYKAIOIIETO BO3AyXa,
CKOPOCTb BETPA).

Ha ocuoBanuu stux JAAaHHDBIX OIIPEACIAOTCS:
| pacde€THasI BCJIMINHA MaKCUMAJIbHBIX TEIIOIIOTEPDH

TPyOOIIPOBOJA;

| THUI HarpeBaTEJbHOTO Kabess (BO3MOXKHO IIPUCYTCTBHE
Pa3HBIX KabeJIei B OHOU CUCTEME), €rO JJINHA
U PACHOJIOXKEHUE HA TPy6e (KOTMYeCTBO HUTOK, IIAr);

| Tum akceccyapoB IS 3AIIMTKU CEKITMI
(pacnpenenuTenbHbIe KOPOOKU, 3a4€IKU, My(ThI);

| cTpykTypa 4 mapaMeTphl pacrpeeIuTelbHON ceTn
(wru ee oTcyTcTBHE);

| CprKTypa " mapaMeTpbl CUCTEMbI YIIPABICHUA
(TepMocCTaThl U KOMMYTAIlOHHBIE YCTPONCTBA,
mKadbl YIPaBIEHUS, TPAHCPOPMATOPEI).

ITockonbKy cUCTEMBI TPAHCIOPTUPOBKH HepTU U Hed-
TerO[[yKTOB SIBJISIIOTCSI B3PBIBO- U ITOKAPOOITACHBIMIY 00b-
€KTaMH, B CUCTEMAX TEIJIOOOOrPEBA UCTIOIb3YIOTCS TOb-
KO B3PbIBO3AINIEHHDBIC KOMIIOHCHTbI (HaneBaTeJII)HI)Ie
Kabeu, TEPMOPETYIATOPBI, MOHTAKHbBIE U PACIIPELEIU-
TesabHble KOPpoOKk). OHM TaKKe aJallTUPOBAHBI JJIs
9KCILTyaTallUU B YCJIOBUSX HOBBIIIEHHOM BJIAJKHOCTH,

B arp€CCUBHBIX Cpeaax, IS NPOKIAJKU ITOA3EMHDIX WUIN

IIOJIBOJIHBIX TPYOOIIPOBOJOB.

OcTaHOBUMCA HA OCHOBHBIX KPUTEPUAX BBIOOPA
rapaMeTPOB CUCTEM IOAOTPEBA.

JnnHa TpyGonmpoBoa:

I 10 100 M — IPUMEHSIOTCS BCE BUJBI CAMOPETYTHPYIOIIIX-
Cs1, 30HAJIbHBIX 1 PE3UCTHBHDBIX HAIPEBATEJIbHDIX
Kabeseil. PacripesenurenbHas ceTh He HYXKHA.

I Mo 200-300 M —~ IPUMEHSIOTCS CAMOPETYIUPYIOIIMECS,
30HAIbHbIE, PE3UCTUBHBIC Kabeu. PactipenenurenbHas
CeTh, KaK MPABUJIO, HEOOXOAUMA, HO JOJIs €€ B obeit
CTOUMOCTU CUCTEMBI MaJ1a.

I Jlo 3-6 xm - 6e3 pacpeeuTeTbHON CETH MOTYT IIPUMe-
HSATBCSA TOJIBKO PE3UCTUBHbBIE KAGeIH GOJIBIIOrO CEYEHUS
(LONGLINE), a Takxke cuenuajibHble KOMIIO3UTHbBIE
Kabeu, 06 beIUHAIOMIE CAMOPETYINPYIOIUICS Kabenb
U HUTAIOMUN Ka0elb.
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I For lengths of 25 to 30 kilometers the “SKIN-effect”
system with bi-directional feed or with feeds positioned
along the pipeline is used.

Another very important factor in choosing one or another
heating system is cost. Starting from lengths of one to two kilo-
meters, the cost of distributive networks begins to grow rapidly,
and at lengths of three to four kilometers costs start to become
too high to justify. If a pipeline is linear (straight), it is the most
economical, safest and most sound decision to use the “skin-
effect” systems from lengths of six to eight kilometers.

Working Temperature:

I 60-80°C Practically all types of self-regulating and zonal
cables are appropriate. It is not difficult to achieve
necessary supply capacity of up to 80 Wt/m.

I 100-200°C Only self-regulating cables with fluoroplast
matrices should be used.

I 220-400°C Special resistive cables with mineral or fiber-
glass insulation inside a tube of rust-proof steel should
be used. Typical uses are for heating rigs for the mining
of heavy, raw oil products, and for bitumen and mazut
refining and storage stations.

In using heating cables, it is important to distinguish the
maximum product or pipeline temperature around which
the cable can function, and the temperature at which the
cable itself can sustain in the pipeline. As a rule, the second
is less than the first by approximately 10 to 20°C, and some-
times by more. The most frequent instance in which the two
temperatures will differ significantly is in the case of pipelines
which are periodically cleaned out with hot steam at tempera-
tures of up to 200°C, although pipeline working temperature
should not be greater than 60°C. Nevertheless, in such
instances it is appropriate to use only self-regulating cables
with fluoroplast matrices or cables with mineral insulation.

INEKTPFOOEDr FEE
TPFYEONFOEO000E
W PEIEFEYAPOEB

= MlansbiA WHEA
pabar

= [locTassa B KpaT-
YAHILIHE {PORM

* [ApAHTHH

(095) T28-00-00
(055) 586-75-24
{ ) 258-90-40

LSst.ru

I Jlo 8 kM — 6€3 pacupeAeuTeNLHON CeTU TPUMEHSIOTCS

TosbKO peauctusHble kabean LONGLINE, u cucrema
«CKUH-3(PPEKT>.

I Jlo 15 kM — cucTema nojorpesa «CKUH-3((eKT»,
3aMUTKA C OJTHOM CTOPOHBI.

I Jlo 25-30 kM — cucTemMa nojorpesa «CKuH-3PMEKT»,
3aIIUTKA C IBYX CTOPOH, WA B IPOMEKYTOYHOI
TOUYKEe TPyGOIPOBOJA.

Hawu6osee BAXKHBIM KPUTEPUEM IIEPEX0JA OT OJHOTO
BApUAHTA UCIIOTHEHUS CUCTEMBI ITOZ0rPeBa K APyromy
ABJISAETCS €e CTOUMOCTb. Haunnag ¢ giuuner 1-2 kM crou-
MOCTbH PACHPEAETUTEIbHON CETH IS CAMOPETYINPYIOIUX-
cg kabeslell HAUMHAET ObICTPO BO3PACTATh, A K 3-4 KM UX
HCITOIb30BAHNE CTAHOBUTCA SKOHOMUYECKU HEIeJeCco00-
pasubiM. [Ipu nmuHeiiHON KOH(DUrypanuu Tpyoonposoja,
HAa4MHAA C JJIUHBI 6-8 KM, Hanboee 3KOHOMUUYECKH IieJie-
COOOPa3HBIM, 6€30TACHBIM U HAJ[€KHBIM PEIICHUEM SBJIS-
€TCsl CUCTEMA «CKUH-3((PEKT>.

PaGouas remmeparypa:

I 60-80°C -~ mpUMEHSAIOTCS MPAKTHYECKU BCE BUJBI CAMOPE-
TYJUPYIONIHXCS U 30HATBHBIX KaGesIeid; JIEerKo JOCTIKUAM
HEOOXOANMBIN Juana3oH momHocTei 10 80 Bt /M.

I 100-200°C ~ IpUMEHSIOTCS TONIBKO CAMOPETYIUPYIOIUECs
KkabGesu ¢ PTOPOIUIACTOBON MaTPHULICH.

I 220-400°C -~ npuMEHSIOTCS CHEIUAIbLHbIE PE3UCTUBHbBIE
KaGe/I ¢ MUHEPATBLHOM U30JIAINEH WIN N30IA1Hein
13 CTEKJIOBOJIOKHA, KaK IIPABIJIO, B TPYOKE U3 HEP)KaBEIo-
meit cranu. Tunuunoe npuMeHeHue — MOJOrPeB YCTaHO-
BOK JIUISI ITOJIYYCHUS TSOKEIBIX HEPTEIPOAYKTOB, Y3/I0B
repepaboTKN ¥ XpaHEHHA OUTyMa U Ma3yTa.

IIpuMeHNTENBHO K HArpeBaTEIbHBIM Ka6eJIsM HeO0X0 1-
MO pa3INYaTh MAKCUMAJIBHYIO TEMIIEPATypy TPyOOIIpoBOa
MJIU TIPOJYKTA, IPU KOTOPOii Kabeslb MOKET HaXOJUThCH,

1 TEMIIEPATYPY, KOTOPYIO G1arofaps Kabeio MOKHO MOJI-

Jlep>KuBaTh Ha Tpyborposoje. Kak mpasuio, Bropas MeHb-

nre neppoit MmunumyM Ha 10-20°C, a 3auactyio u 6oxee. Hau-

6oJiee TUIIMYHBIM CJIydaeM CyIeCTBEHHOTO Pa3IHdus STUX

TEMIIePATyp SBJIACTCA MOJOrPEeB TPYOOIPOBOLOB, IEPUOAU-

YECKH OYHUIAEMbIX OCTPBIM IIAPOM C TEMIIEPATypPOi

10 200°C. Ho B pa6oueM pexuMe TeMIiepaTypa Tpyoompo-

BOJa MOXKeT ObITh He BbIie 60°C. Tem He MeHee, B 3TOM

cJTydae BO3MOXKHO IIPUMEHEHHE TOJBKO CAMOPETYIUPYIO-

muxcs Kabesei ¢ pToporacToBoil MaTpuLei win kabeuei

C MUHEPAJTbHOU U30IsAIHEH.

Mpurnawaem Bac nocetutb Haw cteHA (3an Ne2, naBunboH Ne2, mecto N22202)
Ha 9-n MockoBCcKOW MeXxayHapoaHou BbicTaBke «Hedpteras — 2002»,
KoTopas éyaeTt npoxoautb ¢ 24 no 28 uoHAa 2002 ropga
B OkcnoueHTpe «KpacHasa lNpecHsa»

Visit our stand at the 9th International Show Neftegaz-2002
in Moscow. June 24-28. (Pavilion 2, Hall 2, Stand 2202)
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