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Cucrema «TOPEKC>

TennoBsoit OnToBoNOKOHHBIA Peructpatop Kputudeckux CoctosaHui

PucyHok 1. Bnok OnToBonoKoHHbIX [JaTtunkos (EOB/) B 06L1eNpPOMBbILLNIEHHOM U B3PbIBO3aLLUULLLEHHOM UCMOJIHEHUAX

TOPEKC - aTto Tennoson ONTOBONOKOHHbINW

PEructpatop Kputunyeckux CoctosaHun
Llenbto cuctembl TOPEKC saBnseTca aBToMatnyeckoe Bbiae-
NEHVEe HeHOPMasbHbIX PEXUMOB PabOoTbl, MPU3HAKOM KOTOPbIX
BbIOPAHO YBENNYEHWE UMW YMEHbBLLIEHNE TEMIOBOMO NMOTOKA OT Y3-
N0B 1 YCTPOWCTB. HeHOpMaribHbIM PEXMMOM HAa3BaHO COCTOSHME
yana unm ycTpocTaa, Npr KOTOPOM COXpaHsaeTcs paboTocnocob-
HOCTb, HO AasbHelllee pa3BuTVe NPVBEAET K cOHOI0, NoBpexae-
HUIO UN NoXkapy. B oTnnymne OT noXXapHbIX TENNOBbIX U3BeLLaTe-
NEN, KOTOPbIE OMArHOCTUPYIOT rOpeHVe 1 MOLLIHOE TensnoBblaene-
Hue, TOPEKC pernctpupyeT M3MeHEHWst MarnoMOLLIHbIX TEMNOBbLIX
MOTOKOB, MPUCYLLIMX NIOKaNbHOMY NMOBPEXAEHMIO 0O0PYN0BaHWS.

Mpur3HakaMn HapacTatoLLEero NoBpexaeHs BbiIOpaHb!:

® DOCT TeMMepaTypbl yana unm ycTponcTaa BbilLie 4OMyCTMMOro

® CHIDKEHMe TemnepaTypbl H/Ke AOMYyCTUMON.

Tenno — 810 yHMBepcasbHbIi NPU3HaK, KOTOPbI C MUHUMaTb-
HbIM pa3Ho0bPa3neEM M3MEPUTENbHbLIX CPEACTB NO3BONAET OLle-
HWTb HEMCMNPAaBHOCTb YCTPOWCTBA.

Y Kaxaoro MexaHnama ecTb CBOW MapameTpbl, OTKIOHEHME OT
KOTOPbLIX CIY>KUT MPU3HAKOM TOr0, Y4TO C MEXaHM3MOM HTO-TO HE B
nopsioke. ATo MOXET ObITb MOTPEONAEMbI TOK, KONMHECTBO 060P0-
TOB, CKOPOCTb nepemMelLieHns 1 npoyee. OnHako, y BCex MexaHm3-
MOB €CTb HEYTO 0bLLIee — 3TO KONMYECTBO TENNa, BbiAensemoe MMn
B MpoLecce npeobpasoBaHus NoTpebnsemor aHeprin B paboTy.

Jio6oe paboTatoLLiee YCTPOMCTBO MPeeTCst — 1 3TO HOPMaUTbHO.
HeHopMarnbHO, ecrnn MexaHn3M HauMHaeT HarpeBaTbcs U OCTbl-
BaTb CMLLKOM CUIbHO. OTO OBLLIMIA MPU3HAK HaYMHAIOLLIErOCs MO-
BPEXAEHVISi MEXaHM3Ma, KOTOPOe, ECNW Ha STOT dhakTop He obpa-
TUTb BHUMaHWSI, MPVBEAET K €ro paspyLLeHuio, K OCTaHOBY BCEro
YCTPOMCTBA, & BO3MOXHO, H4TO MPUBEAET K NOXKapy Wi B3pbIBY.

O6LMiA NpU3HaK HencrnpaBHbIX MEXaHU3MOB — yBenuye-
HMEe TennoBOro NoToka OT HUX. OTO MO3BONAET OCYLLECTBNATb
BHELLHWI KOHTPOMb Haf ero Temneparypori, BHe 3aB1UCMMOCTA
OT MpVHUMNA AeNCTBUA MexaHu3ma.

Cuctema TOPEKC hyHKUMOHMPYET aBTOMaTUHECKN 1 npes-
HasHa4YeHa ANa HeNpPepbIBHOMO KOHTPOMS WCMPaBHOCTWU ane-
MEHTOB, Y3M0B, YCTPOWCTB M onpedeneHns MecTONoNoXKeHns
HencnpaBHOCTU.

Cuctema TOPEKC npepgHagdHadeHa ans obecneveHns aBTo-
MaTn4eCKOro MOHUTOPWHIa NPOTSXKEHHbLIX OOLEKTOB U BbiAENe-
HWSA NpefasapunHbIX 1 aBapUnHbIX COCTOAHUI MYTEM KOHTPONMSA
Temneparypsi.

ABTOMAaTUYEeCKU MOHUTOPUHI U3MEHEHUs1 TeMrepartypbl
O6bLEKTOB [O3BOJIIeT BECTU HENPEPbIBHOE TEXHUYecKoe
o6cnyXuBaHne COCTOSIHUA YCTPOUCTB, a TaKXe NepeiTn K
BO3MOXHOCTU aBTOMAaTU4eCKOro 06HapyXXeHusi nospexae-
HUSI MEXaHU3MOB, KOTOPOE MOXEeT BbI3BaTb OCTaHOB 060-
PyAoBaHUsi U ero BO3ropaHue B TOM Yucrie.

Cuctema TOPEKC cocTtouT 13 6noka onTOBOMOKOHHbIX AaT-
yukos (BOBL) (pvic. 1) 1 koMMbloTepa C yCTaHOBNEHHbIM CeLn-
aNM3MPOBaHHbLIM MPOrPaMMHbIM 0BeCneYeHmEM.

Bnok ontoBonokoHHbIX gatdkos BOB[] B cBoto o4epenb co-
CTONT M3 UeHTpanbHoro 6noka LB BOBL v 4yBCTBUTENbHbIX
anemeHToB 4O BOB[.

YYBCTBUTEJIbHbIV SNEMEHT OB/

B kadecTBe 4yBCTBUTENLHOrO 3nemeHTa (43) ncnonbayercs
OMTOBONOKOHHbIM MHOrOMOAOBLIV Kaberb.

OnTOBOMOKOHHbIM Kabenb MHOropasoBhbI, ero He TpebyeTca
3aMeHsATb Mocne Kaxaoro obHapy>KeHHOro neperpesa nnu o6-
Hapy»xeHusa noxapa.

Camo onTOBOMOKHO, KOHEYHO, TOHKOE, AnameTp ero 0,125 Mm.
[ns Toro 4tobbl ero ncnonb3osaTk 63 0codo onacky UCMNOmb-
3yeTcsi KOHCTPYKLMSI Kabens, B KOTOPOM OMTOBOSIOKHO MOMe-
LLIEHO BHYTPW CTanbHbIX 3alLUUTHbIX HUTEM, cBEepXy kabenb 3a-
LMLLEH nnacTukoBor obonoykoit (puc.2). B kabene 43 BOB[
1ncnonb3yeTcs Heroptodas B3pbiBoOe3onacHas obonovka 13
NONMBUHUAXIIOPMAA U CUIIMKOHA, KOTopas 3alluLLaeT cTasb-
Hble HUTW OT Koppo3un. [duameTp kabens cocTaBnser 4 Mm.

Ten.: 8-800-775-30-98
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3awmTHas
nonumMepHasi 060so04Ka

CTtanbHble

OnTtunyeckoe
BOJIOKHO

3alNUTHbIe HUTU

PMcyHOK 2. KOHCprKLII/Iﬂ OMNTOBOJIOKOHHOrO Kabens gns YYBCTBUTEJIbHOIO 3JieMeHTa.

MpPOYHOCTL Ero Ha PacTsHKeHre CoNoCTaBMMa C HECYLLIMM TPO-
COM TaKoro e vuameTpa, Nno3ToMy kabenb camoHecyLmin. 1o
YNpOLLIAET ero MOHTaX.

43 cuctembl «TOPEKC» BbinyckaeTcst Takxe B OUINEKTPU-
YECKOM MCMOMIHEHWN, B KOTOPOM METanImM4yeckme npoBOAHMKM
3aMeHeHbl MPOBOAHMKAMM 13 apMUPOBAHHOMO CTEKITOBOMOKHA.

B kavecTBe TennoBoro HYyBCTBUTENBHOIO 3NemMeHTa, OnTOBOSIO-
KOHHbI Kabenb OpUEHTMPOBaH Ha 60MbLLOE KOMMHYECTBO TOYEK,
TOYHEe — 30H N3MepeHnsi. OTO CBOMCTBO MO3BONAET ONpeaendTb
MecTa neperpesa, CKOMbKO Obl X He Obino. OnpedenerHve MecTa
neperpesa NO3BONSET ObICTPO ONpPeaen1Tb HeMCNpPaBHbIA y3en
VN YCTPOMCTBO, BISBUTL U YCTPAHUTbL HEUCMNPABHOCTb.

Bonbluoe 3Ha4YeHne B TOM, Y4TO MCMONb30OBaHWE OMTOBOSO-
KOHHOro Kabens B ka4eCTBe 4yBCTBUTENbHOIO 3MeMeHTa Cuib-
HO CHWXXaeT CTOMMOCTb OHOWM TOYKM, MO CPABHEHWIO C TOYeY-
HbIMW TENIOBLIMU AaTYUKaMM.

ONTOBONOKOHHbIM kKabenb, NCNONb3yeMbIii B KA4ECTBE YyBCTBU-
TENbHOro aeMeHTa, 0bnafaeT CneaytoLLMMN JOCTOUHCTBAMM:

e MHoropa3oBocTb. ONTOBONOKOHHbI kabesnb He paspyLua-
eTcst Npy OBHapY>XeHWM Neperpesa, NO3TOMYy MOXKET O6Ha-
py>XuBaTh Neperpes HeOAHOKPaTHO. OTO 0COBEHHO BaXKHO,
ecnn [oCTyn K Kabento 3aTpyaHéH, HanpuMep kabenn Mo-
ryT ObITb NPOSIOXEHbI B TPY6aXx, CKPbITO 3@ O6LLMBKOM 1 T.M.

e MpocToTa MOHTaxa. ONTOBOMOKOHHbLINA kabenb OgHOBPE-
MEHHO ABASETCH YyBCTBUTENbHBLIM M KOHCTPYKTUBHbLIM HECY-
LLIMM 3IEMEHTOM.

e LLinpokui guana3oH npumeHeHusi. ONTOBOMOKOHHbIE AaT-
Yukn (H3) moryT pacnonaratbCst B HEOTamMBaEMbIX WU
OTanIMBaEMbIX 3aKPbITbIX MOMELLEHNUAX PA3NNYHbIX 30aHNIA
N COOPYXXEHWI, HA OTKPbITbIX NNOLLaAKax, APYrnMx NPOMbILL-
NEHHbIX 0ObeKTax, a Takxke Ha kopabnsx, cyaax v np.

e Cpena pasmewieHuss. ONTOBOMIOKOHHbIE AaTynkn (H3)
MOryT ObITb PACNOMIOXKEHbI B ra3000pa3HOM, XXMAKOW 1nn
TBEPLOOV cpene.

www.ervist.ru

* B3pbiBo6€30nacHOCTb. ONTOBONOKOHHbI kabenb B3PbIBO-
6e3onaceH, obecne4vmBaemas MapKMpOBKa B3PbIBO3ALLMNTbI
ExopislIC T6 Ga/Exopis|Ma/Ex opis T85°C IlIC Da.

* YCTONYMBOCTb K 3NIEKTPOMarHMTHbIM nomexam. Ecnuv
OMNTOBOJIOKOHHbI KabeNb MCNOoAb3yeTca AN MOHWTO-
pUHra 0OBLEKTOB B YCMNOBUAX INEKTPO-MArHUTHbIX MOMEX
(BMIT), To o4eHb BaxHa ero crnoCcobHOCTb ObiTb HEBOC-
npunM4YrBbIM K OMT1. HyBCTBUTENbLHBIA 3NEMEHT coxpa-
HAeT paboToOCNOCOOHOCTb B YCNOBUAX 4 CTEMEHWN KECTKO-
CTW 3nekTpomMarHutHol obctanoBkm (BMO), aTo cambii
BbICOKMI nokasaTtefb. ONTOBONOKOHHbIN kabenb He Tpe-
OyeT aNeKTPUYEeCKOro NMUTaHMUA Ha BCEM NPOTSXKEHUN, Ka-
6enb ANeKTPUYEeCKM NaCCUBEH, MOSTOMY OH MOXKET 3KC-
nayaTmpoBaTbCs B 3MEKTPOMArHUTHbIX MONAX M NoMexax
nto60oi HaNPsXKEHHOCTU.

LIEHTPANbHbIN BNIOK EOB/

[na Toro 4tobbl MCMOMb30BATb OMTOBOSIOKOHHbLIM Kabenb
B Ka4eCTBE TEM0BOro Aat4uKa, B LieHTparbHOM 6/10ke ONTOBO-
NIOKOHHbIX AATYMKOB NadepHble MMMYNbCbl C HACTOTON HECKOSb-
KO COTEH KKNorepl 3aBOAATCA B ONTOBOMIOKOHHYIO JUHUIO,
COCTOSALLYIO M3 MHOFOMOLOBOIrO BOMIOKHA. B Kaxkaom To4ke on-
TOBOJIOKOHHOIO kKabens NPoMCXoanT KOMOMHALUMOHHOE pacce-
AHVE CBETa U, PErnCTpUpys Bpems nNpubbiTis obpaTtHo-pacce-
AHHOIO U3My4YeHUs, MOXXHO ONpeaenTe MeCTO, rae KOHKPEeTHO
npowusoLuno paccesHve. OnpegeneHne Temneparypbl Npouc-
XOAWT NYTéM aHanmaa cBura 4acToT: eC/n B ONTOBOSIOKHO BXO-
AWT Na3epHbIi MMNYNbC C HECYyLLel YacTOTON v, TO B CNeKTpe
obpaTHO paccesiHHOro ceeta 6yaeT HabnoaatbCst LeHTpans-
HbIA MK HA HECMELLIEHHON 4acToTe Vv, 1 ABa OOMOMHUTENbHbIX
nnKa, CMELLEHHbIX Ha 4acToTy v: v.= v,-v (CTOKC) U v, = v +V
(aHTM-CTOKC) (pUC. 3). PagHOCTb Mexay YPOBHAMKU 3TUX MUKOB
nponopuroHansHa TeMnepaType B BO3OYXAEHHOM TOYKE.

KP B 06bpaTtHOM HanpaBieHnn, Npoxoas 4epes CrekTpasbHbIi
OuNbTP, pas3nenseTcs Ha CTOKCOBYO U aHTU-CTOKCOBYIO KOM-
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AHTN-CTOKC

Paneesckoe
paccesHune

[nvHa BONHbI

PucyHok 3. CneKTp KOMO6MHaLMOHHOIO paccesHus.

MOHEHTbLI U NepeHanpaBnseTCs Ha [1Ba BbICOKOYYBCTBUTENbHbIX
doToanoaa, AaHHble C KOTOpbIX NocTynatoT Ha ALIM n nanee Ha
LeHTpanbHbIM Npoueccop 6noka BOL, rae a1 curHans! obpa-
6aTbIBAOTCA M BbIMUCNIAETCH TEMNepaTypa.

Hanee BOB[ cuctembl TOPEKC onpepenseT Temneparypy
Ha 060M04Ke ONTOBONOKOHHOIO Kabens, aHanu3npyeT 3meHe-
HUSA TeMnepaTtypbl, Nepenaét YacTU4HO 06paboTaHHble AaHHble
Ha BEPXHWI ypOBEHb (B KOMMbIOTER) AN AanbHerllen obpa-
OO0TKM AaHHbIX C LIeNbo BbIAENEHWA ONACHbIX CUTyaLWi 1 MHON-
KaLMm Ha MOHUTOPE KOMMboTEpPA.

BOB[ TOPEKC wumeeT 4 He3aBUCUMbIX KaHana U3MepeHus
Temnepartypbl. K KaXXgoMy 13 KaHanoB Noako4aeTcs onToBO-
NOKOHHBI kabenb AnnHoi fo 4 000 MeTPOB.

B cucteme aBTomatmyeckoin anarHoctuky TOPEKC yaanoch
LOOUTLCA BbICOKOrO paspeLleHns Temneparypsbl, 6110k ONTOBO-

PucyHok 4. BnokK onToBOJSIOKOHHbIX AaTYNKOB CUCTEMbI
TOPEKC (B oTKpbITOM BUfe).

JTOKOHHbIX AaT4MKOB NPOBOONT N3MEPEHNA KOHTPOJbHbLIX TOYEK
¢ warom (Sampling resolution) 0,1 M, 410 No3BonseT obecne-
YUTb MPOCTPAHCTBEHHOE paspeLleHre 0,5 M 1 BbICOKYIO Haéx-
HOCTb M3MepeHWst TemMnepartypbl (p1c.4).

Bonbluas npocTpaHcTBeHHas TouHocTb TOPEKC noseonsiet:

° 06HapyXX1BaTb HarpeB Masiopa3MepHbIX 06bLEKTOB;

* o6ecneuntb appecHoctb. KoHTponupytollee ycTpown-
CTBO MO3BOJIAET MAaKCUMaJIbHO TOYHO OMNpeAennTb Me-
CTO neperpesa;

° aHaNM3NpoBaTb MOJIy4YEHHbIE AaHHbIe C LieJbio Bblgene-
HUSl KPUTUYECKOrO COCTOSAHUS.

Tem cambim 6ypeT gocTurHyTta uenb cuctembl TOPEKC —

npepynpexpeHue noBpeXxaeHus.

TOPEKC BO B3PbIBO3ALUNLLEHHOM UCMOJIHEHUA

Cuctema TOPEKC BbinyckaeTcs B OOLLENPOMBILLIEHHOM
1 B3PbIBO3ALLMLLEHHOM UCMNONHEHUN (puc. 1).

B3apbiBo3awmiéHHoe uncnonHernve LIB BOBL umeeT Tpu
BapuaHTa, OTIMYaroLMXCs BUOOM B3pPbIBO3ALUUTLI 1 MaTe-
puanom kopnyca: LIb BOB[ 8 060n04ke 13 antOMVHUEBOrO
cnnaea nmeeT mapkuposky 1Ex db [Ex op is Ga] IIC T6 Gb /
Ex tb [Ex op is Da] llIC T85°C Db, LI BOB[, B 06ono4ke 13
HepykasetoLLel ctanu meeT Mmapkmposky 1Ex db [Ex op is Ga]
IIC T6é Gb / PB Ex db [Ex op is Ma] | Mb/ Ex tb [Ex op is Da]
lIIC T85°C Da, LI OB/ ¢ B1AOM B3pbIBO3aLLMTLI «MCKPOOE30-
nacHas afnekTpu4eckas Lenb» uMeeT Mapk1poBky [Ex op is Ga]
IIC/[Ex opis Ma] |/ [Ex op is Da] llIC.

TexHu4eckme xapaktepuctnky BOB[ nprseneHsl Tabnuue 1.

Ten.: 8-800-775-30-98
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Ta6nuua 1. TexHn4eckue XapaKTepucTnkun Bnoka onNnTOBOJIOKOHHbIX AaTYNKOB

HAMMEHOBAHUE NMAPAMETPA 3SHAYEHUE
Konn4ectBo ONTUYECKMX KaHanoB 4
Onpoc kaHanos nocnenoBaTenbHbIN
MakcumaneHas annMHa U3MePUTENbHON NMUHUW Ha KaXKAbI KaHan, M 4000

Tvn oNTM4Yeckoro BOMOKHa 62.5/125 OMA1
[MpocTpaHCTBEHHOE paspeLlerme, M 0,5
MuHMManbHbIN War AMCKpeTn3aumm, M 0,1
[nckpeTHOCTh AaHHbIX NoO Temnepatype, °C 0,1
MuHManeHoe BpeMsa 3MepPEHNs Mo KaHany, ¢ 1
MoLHOCTL na3epHOro nanyyenus He 6onee, MBT 10
NHTtepcpericbl

Tvn BbIXOOHBIX ONTUYECKMX Pa3bEMOB FC/UPC
LindbpoBon HTEpdENC CBA3M C BEPXHMM YPOBHEM RS422
Lindoposort nHtepderic ceaau ¢ MNK ans Hanagku Ethernet

MapkupoBka B3pbIBO3aLLUTbI
“yBCTBUTENbHbIA ONEMEHT

Ex opis lIC T6 Ga/Ex opis | Ma/Ex op is T85°C IlIC Da

LleHTpanbHbin 6nok BOB[ ncnonHeHe 1
«/cKpobe3onacHas anekTpuieckas Lemnb»
Kopryc 13 ctanu

[Ex op is Ga] lIC /[Ex op is Ma] | / [Ex op is Da] llIC

LleHTpaneHeI 6nok BOBL ncnonHeHve 2
«B3PbIBOHENPOHMLaemas obonoyka
obonoyka 13 antoMMHUEBOrO CrnaBa

1Ex db [Ex op is Ga] IC T6é Gb / Ex tb [Ex op is Da] llIC
T85°C Db

LleHTpanbHbIi 6nok BOBL ncnonHeHne 3
obornoyka 13 Hep)kaBetoLLieln ctanm

1Exdb [Ex opis Ga] lIC T6é Gb /PB Ex d [Ex op is Ma] | Mb /
Ex tb [Ex op is Da] llIC T85°C Da

MutaHue

[rana3oH nNuTaloLLEero HanpsKeHnss MOCTOAHHOIO Toka, B 10-29
[NoTpebnsaemas MOLHOCTb, BT, He 6onee 50
JonycTumas XXECTKOCTb 3/IEKTPOMarHMTHOM 06CTaHOBKMN

LleHTpanbHbin 6nok BOBL Il knacc
HyBCTBUTENbHbI 3NEMEHT IV knacc

Knumatunyeckne orparnyerns OB TOPEKC ykasaHbl B Tabnuue 2.

Ta6bnuua 2. KnumaTtun4yeckue orpaHmyeHus 60B

NMAPAMETP OrPAHUYEHNA
MUHMYM MaKCUMyM

Uub OB

HonycTtumasn Temneparypa B mecTte paamelleHna BOBL, °C +10 +45

[onycTumoe atmocdhepHoe fasneHuve, klila 84 106,7

[onycTimasi oTHOCUTENbHAsA BNaXKHOCTb B MecTe pasmMelleHns BOB[ npun 35°C, % 10 97

YyBcTBUTENbHLIN aniemeHT BOB[

[onycTrmas akcnnyataumoHHas TemMnepaTypa B MecTe pasmellenns 43 ¢ obono4koit ns MNBX, °C MUHYC 40 +70

Eggzﬁmngzﬁaa:;qnggg;Lgv;c;r;l:? To?:MnepaTypa B MeCTe pasmeLLeHns 43 ¢ o6onoykom 13 MUHYC 55 +140

[onycTtumasn oTHoCUTeNbHas BAaXXHOCTb B MecTe pa3mellennsa 43 npu 35°C, % 0 100

www.ervist.ru
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BbiBO NH®OPMALUA

Cuctema TOPEKC npegHadHadeHa Afsi aBTOMaTU4eCckoro
KOHTPOMS Y308, YCTPOWCTB 1 MpefoCcTaBNeHnd npenasapun-
HbIX W aBapuiHbIX NpedynpexneHun oneparopy. Hanudne
nogo6HOM MHAOPMaUMM MO3BONAET BbIBOAUTL B PEMOHT MO
daKkTy, NO3BONSET NAAHMPOBATL PEMOHT N5 3aMeHbI Cpasy He-
CKOJIbKMX 3/1EMEHTOB, MOXKHO MOBECTN PEMOHT, HE [OXKMOAACH
HencnpaBHOCTW, MOXKHO MPOBECTM IPYMNMOBON PEMOHT, TEM Ca-
MbIM COKPAaTUTb BPEMA MPOCTOS.

M, camoe rmasHoe, cuctema TOPEKC nossonsieT npenorepa-
TUTb aBapUMHbI OCTAHOB YCTPOWCTB, aHaNN3NPya KOCBEHHbIN
npu3HaK — poCT TEMMNepPaTypbl yCTPOUCTBA.

B npouecce namepernss TOPEKC nonyyaet TepmorpaMmmy no
Ka)KOOMY kaHany. TepMorpamma 310 pacrnpeneneHme Temnepa-
Typbl 0O ANWHE YyBCTBUTENBHOrO ar1emeHTa (puc.5).

e fosa S
e
Wepvepenes i

HOLERAOR
FosErocies.  NO_ERFOR
Dren cetn: 1323

PABOTA IRATHACTHER

Viowrosan USHTom

U gsria
Drarmarsiocri, = 10430

PucyHok 5.
Tepmorpamma no 4-m kaHanam cuctembl TOPEKC.

Kak BMAHO 13 puUC.4 Mbl MOXKEM YBUOETb YPOBEHb TEMMNEepary-
Pbl ANA KKAOrO PACCTOSAHNSA MO YyBCTBUTENBHOMY 3M1EMEHTY.
B n3mMepeHunn BUAHO, YTO Mo kaHany 4 (OpaHXeBblit) UAET U3Me-
peHve 6onee ropsiHero obbekTa.

OJAHAKO: Hukakoi onepartop He 6ydeT BHUKaTb 1 aHau-
3MpoBaTb TepMOrpaMmbl. TepMorpaMma obpadarbiBaeTcs
aBTOMATUYECKN, OMepaTopy BbI4AOTCH TOMbKO MPU3HaKMN
«/CMpPaBHO», «MOBPEXAEHNE» U «HEUCNPaBHO». Takue
NPU3HaKM aHanusnpyloTcsa 1 BblgatoTes ¢ waroM 0,5 me-
Tpa ANvHbl kabens Ana Kakaoro kaHana.

TekyLnin BMO OKHa onepartopa npeacTasneH Ha puc.6.

Kaxablhi NpAMOYrofnbHUK MOKa3blBAET COCTOSIHWE ydacTka
1 Ha3blBAETCHA «MHAMKATOpP y4acTka». Onepatopy BbIBOAUTCH
COCTOSAHNE 4-X KaHanoB. HopmanbHble y4acTKM OTMeYeHbl
3eMéHbIM VHAMKATOPOM, Y4acTKM, Ha KOTOPbIX OOHapy>XeH

pOCT TemnepaTtypbl, OTMEYEeHbl >KENTbIM WHAUKATOPOM,
y4acTKM, Ha KOTOpbIX OOHapyXeHO noBpexxaeHue (nepe-
rpeB), OTMEYEHbl KpacHbIM UHAMKATOPOM.

Bce nHavkaTopbl COOTBETCTBYIOT onpeaenérHHon anuvHe. Bece
4 kaHana BbiBefeHbl ¢ MacluTadom 1:800. T.e. B Kaxablin MHAN-
katop npu annHe kabensa 4.000 m BxoauT 800*0,5 M = 400 Mm.
370 nosBonsaeT HabnaaTb COCTOSHWE YCTPOWCTB MO BCEW
ONVHE YYBCTBUTENBHOIO 31EMEHTA.

OpHako, onepaTtop MOXXeT 06patnTbCs K No6oMy MHAMKATO-
py 1 yBENUYMTbL MacluTab. Tak Ha PUCYHKe BblAeneH kaHan 1,
Mo KOTOPOMY MOXXHO YBUAETL COCTOSHME C Lwarom 0,5 meTpa.
O6Hapy»XeHbl LLECTb Yy4aCTKOB C aBapuWiHOM TemnepaTypoi
(KpacHble), WeCTb y4acTKOB C NpeaaBapuiiHon TeMnepaTypoi
(xénTblie). Mpoyme y4acTku UMEIOT TeMnepaTypy, COOTBETCTBY-
lOLLYIO HOPMaibHOMY COCTOSHNIO YCTPOMCTB.

[ Pt vlazn = 8| §
| g T Py p———r———

Karari) | Keneid Himard | Kaveed s
Woummeprerm (51 | Dseressieers = 588 |
e Al

PucyHok 6. OkHO onepaTopa cuctembl TOPEKC.

OBJIACTU NPUMEHEHNSA

1. 3AAYA: OBHAPY)>XEHUE MOBPEXAEHHbIX POJU-
KOB M N3BbITOYHOIO HAIMPEBA JIEHTbl KOHBEMEPOB
N TPAHCNOPTEPOB.

Bonbluas anvHa 4yBCTBUTENBHOMO 3MEMEHTA, BbiCOKasd pas-
peLuatoLLas cnocobHOCTb MO ANnHe, Hanu4ue 4-x KaHanoB no-
3BonseT cucteme TOPEKC KOHTpONMpoBaTh COCTOSHWE NEHTbI
N COCTOSIHME KaXX[OOro Pofvka neHTo4Horo koHeerepa (J1K).
B aToM cnydae, Kaxdbli MPAMOYrONbHMK OKHa oneparopa
(puc. 6) NOKa3bIBAET COCTOSIHUE KaXX[A0ro OTAEJIbHOrO posinKa
NEHTOYHOro KOHBEVePa 1 KaXAoro y4yacTka NeHTbl.

HecBoeBpeMeHHO 0OHapYXXEeHHbI HEWUCMPaBHbIA POMNK MO-
)KET NOBPEANTL NEHTY, HArpeTb NEHTY, HAarpeTh LWTbI6 0 Hava-
na TneHns. NoaToMy Hy>KEeH MOCTOSIHHBIA KOHTPOSb UCMPaBHO-
CTV PONINKOB.

B pabote B.M.KOp4eHko «O6ecneveHne noxapHoi 6esonac-
HOCTW LLAXTHbIX NTIEHTOYHbIX KOHBENEPOB» OTMEYAETCH «YTO 13
21,6 % NoxapoB 10 MPUYNHE USMEHEHWNST HATSIXKEHNS JIEHTHI. ..

Ten.: 8-800-775-30-98
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PucyHok 7. OTBOg Tenna oT posiuka npy neperpese HEUCNPaBHOrO MNOALUMMHUKA.

13 % cBA3aHbI C SKCIIyaTaumes HeucrnpasHbIX 1 U3HOLLEHHbIX
pornuvkos. CyLecTByroLLas npaxktuka (cm. n. 5.5, pasgen 5. Okc-
ryarauyms KOHBerepoB «PyKoBOACTBO MO SKCMlyataLmm fieH-
TOYHbIX KOHBEMEPOB B YIrO/bHbIX 1 CHaHLUEBbIX Luaxtax») npes-
rionaraet eXXxeCMeHHO MPon3BOANTL OCMOTP MOAAEPKNBAIOLLNX
porvkoB. 3apada HeBbINOJIHUMAS, TaK KaK POJINKOB TbICSI-
YU, a MOTOMY HEBbIINOJIHIEMasi».

[TpV4MHBI NOBPEXOEHNA PONMKa 3TO: NnonagaHve rpsasn B nod-
LLIMMHVIK, NEPEKOC PONMKa, M3HOC Kopryca ponuka. Bo scex cny-
4aax NoBPEXAeHVEe CONPOBOXAAETCA POCTOM TEMMNEPaTypbI.

Kakvm Obl HW 6bINO YCTPOMCTBO TEMNOBOrO AaTtyvka, Harpes
POMMKa Mbl MOXXEM W3MEPUTb, TOMBbKO MOMECTVB AATYVK HUXKE
ponuka. Bblle ponuka n3MepuTenbHbIA 3NEMEHT YCTaHOBUTb
HEBOBMOXXHO, MOCKONbKY PONUK NepekpbiBaeT neHta. Ecnn pac-
nonaratb 4aTyvK BbiLLE NeHTbI, TO, YTOObI HE MeLLIaTb TPaHCMOPTU-
pyeMOMy rpy3y, AaT4vK NpuaéTcs nogHnmats Beepx. OgHako, Hem

BbILLIE AaT4YMK, TeM BGorblias MOLIHOCTb HarpeBa Hy»KHa, YToObl 6) Pacnpenencie TeMTIEPaTyYPE! Ha IOBEPXHOCTH POMITKa
HarpeTb 1 TPaHCNOPTUPOBAThL BO3MAYX A0 Jartdvka. Ecnm aTo pe- a8
LLIEHVIE FBNAETCSH TUMOBbLIM /1A MOXAPHbLIX V3BELIATeNei, To s 46
HaLLIey 3afaquv 9To peLLeHVe Henpuemnemo. Pacnpegenerne Te- 44

MMOBbIX NMOTOKOB OT NOBPEXAEHHOr0 POMVKa NPUBEAEHO Ha PUC.6.
Q1 - Konu4ecTBo Tenna, OTBEAEHHOrO TeMIONPOBOAHOCTHIO
OT HarpeToro posvka K NeHTe;
Q2 - Konu4ecTBo Tenna, 0TBeAEHHOrO KOHBEKLMEN, 36 M
Q3 - Konu4ecTBo Tenna, OTBeAEHHOrO 13nyyeHvem (paamna- %

LIMOHHOE I/I3J'Iy‘-|eHI/Ie).

Temneparypa, °C
8

PacnonoxeHne pardmka Huke ponnka npmBognT K TOMY, 4YTO
Mbl MOXXEM M3MEPATL B OCHOBHOM pafanaunoHHoe Tenno Qs KaK

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

Paccroamie, MM

OT PONMKa, Tak 1 OT NIEHTbI, KOTOPasa HarpeBaeTCcsa TENNOBbIMA
notokammn Q, n Q..

KoHBekTvBHbIe NoTokn Q, 1 Q, BCcerna NoaHMMaloTCs BBEPX, PucyHok 8. MNMeperpes 50°C npaBbiM NOALUNMHUKOM:
a paanaLmoHHbIit NOTOK Q, pacnpoCTPaHAeTCA BO BCE CTOPOHb a) TepMorpaMma posvka;
paBHOMEpPHO. Hanpumep, B yCNOBUAX BaKyymMa KOHBEKTUBHbLIX 6) pacnpepeneHve Temneparypbl Ha HKHEN MOBEPXHOCTH
MOTOKOB BOOOLLIE HET, €CTb TOMBbKO PaanaLMOHHBbIN. ponuka.

VIamepeHne paamaunoHHOro noToKa WMMEeeT CBOW MMoC —
Ha MOLLHOCTb WM HanpasfieHne He BAVFIOT BO3AyLUHbIE MOTO- PacnpeneneHve Temnepartyp ponvika npvseneHo Ha puc.8-10.

KU, UMEET 1 CBOW MWHYC — MOLLHOCTb pagvauroHHOro noTtoka
Ha NopAnoK HMXKeE, HeM MOLLIHOCTb KOHBEKTMBHOIO MNMOTOKA.

www.ervist.ru °
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OnHako notokn Q, 1 Q, Toxe No3BoONAT Habnoaars Tem-
neparypbl, HO yxe neHTbl! Matepuan neHTsl, B 9TOM crny4ae,
ABNAETCA CPeaov TennonepeHoca. V3-3a Harpesa neHTbl noss-
nsetcs Tennosoi cnep (puc.11).

6 PucyHok 11. NMpumep Tennosoro cnepa Ha NPSMOM XOf,
Pa y Yy
D P P IO PREd CT P NEHTbI OT MOATOPMAaXKMBAIOLLIErO LIEHTPanbHOrO BEPXHEro
ponuka. TepMorpamMmma nonyyeHa ¢ NOMOLLbIO TENJIOBU3U-

110

i oHHoro peructpatopa TUKC «CHermpb».
o %0
g 80 IMpU4nHOM NOABNEHNS TENNOBOrO Crnefa MOXeT OblTb HE TOMNb-
g 70 = KO Harpes ponvka, HO 1 apyrve npuYMHbl: nonagaHve nopogsbl
g L T, B 3a30p MeXay PONMKOM 1 CTaBOM KOHBeWepa, NpoOyKCoBKa
F 50 +’ NEeHTbl Ha NpVBOAHbIX 6apabaHax, Nepekoc NeHTbI, B TOM Y1Che
40 ‘I MPUYMHON MOXET CTaTb BblCOKas Temneparypa TpaHCnopTupy-
- emMoro rpysa.
0 25 S0 75 100 125 150 175 200 225 250
PaccTosHe, MM Kak ObICTPO 1 0O Kakunx TemnepaTyp HarpeeTcs nexTa, onpe-
LensaeTcs TennoBbIMM CBOMCTBaMM MaTepuana neHtbl. K H1uM
OTHOCSTCH KO3PULIMEHT TEMNONPOBOAHOCTM Tena A, KOad-
PucyHok 9. MNMeperpes 200°C npaBbiM NOALLUUMHUKOM: dULMEHT TemMnepaTypoOnpPOBOAHOCTM Tena a, yaenbHasa Tenno-
a) TepMorpaMma posnuKa; EMKOCTb Tena c. Takxe, onpeaenstoLLMm ABNoTCs NAOTHOCTb
0) pacnpefeneHne TeMnepaTypbl Ha HYKHE MOBEPXHOCTH maTtepvana neHTbl p, KO3IPMOUUMEHT TeNooTAa4M Ha rpaHunLe
ponuka. «MOBEPXHOCTb Tena — cpefa» o, HavanbHasa Temneparypa nen-
Tbl M TEMMNepaTypa OKpy KatoLLero Bo3gyxa.
Surface: Temperature (degC)
Az Vicxops M3 MexaHV3MOB pacnpocTpaHeHus Tenna 1 CBOMCTB
" KOHTPONMPYEMOro YCTPOWCTBa, ObINO onpefeneHo pacnono-
. B XKEHWE OMTOBOMNOKOHHbIX Kabernemn AaTivMKoB TeMNepaTypb.
200
0,08 1:2 [N KOHTPONA TENNOBOrO M3MYy4YEHWUA NCNONb3YyeTCs ONTOBO-
G P nokoHHbIN aatink TOPEKC ¢ 4-Ma He3aBUCUMbIMU KaHanamm.
o B K Kaxxgomy KaHany mnoakto4aeTcs ONTOBOSIOKOHHbLIN Kabenb
100 anvHom o 4000 MeTpoB.
e 80
w799

Ha puc.11a ykasaHbl BapriaHTbl pacrnonoXeHns 4yBCTBUTENb-
Horo anemeHTa B J1IK ona obHapy>KeHWst pasnnyHbIX CUTyaUmii.
PucyHok 10. TepmorpaMmma ponuka ¢ AByMsl HarpeTbiMu
noALIMMHUKaMW.

e Ten.: 8-800-775-30-98



¥ SppucT

2IPA

euLaBToOMATHUKa

Cucrema «TOPEKC>

TennoBsoit OnToBoNOKOHHBIA Peructpatop Kputudeckux CoctosaHui

CtaB ¢ ponukoonopamm

BepxHas yacTb NeHTbI

BepxHsis ponvkoonopa
(>xenob4yatasn)

HWKHAA YacTb NEHTHI

HWwKHAA ponmnkoonopa (nnockas)

OK koHTpons
BEPXHMX PONNKOB

OK koHTpons
HVXKHErO ponuka

PucyHok 11a. CxeMbl pacnonoxeHusi YyBcTBuTenbHoro anemeHta TOPEKC
OTHOCUTENIbHO KOHCTPYKLUIA JIEHTOYHOTrO KOHBeWepa.

KaHanbl 1,2,3 pacnonaratioTca H/Ke BEPXHUX POMMKOB, Nod-
LEPXVMBAIOLLYIO BEPXHIO BETBb NIEHTbI, KaHan 4 pacnonaraet-
Cs1 HW>Ke XOnoCTOoW BETBM NeHTbI (puc. 11a).

KaHanbl 1,2 1 3 ocyLLecTBNS0T KOHTPOJb Neperpesa Bepx-
HEeW YacTu NEHTbl M3-3a MOBPEXOEHUS NEHTbl U TNelLlero
rpysa no TemnnoBOMY Clefy, KOHTPOSb TEMIOBOrO BANSHNUS MO-
BPEKOEHHBIX OMOPHbLIX PONMKOB 1 6apabaHoB No pagvaunoH-
HOW Temnepartype.

1o kaHany 4 Mbl CMOXXEM «BMAETb» HAarpeB PoJinka, Harpes
6apabaHa, OCcTaTO4HbI HArpeB JIEHTbI, TNIEHUE WTbi6a.

Taknm 06pa3omM, coveTaHme KOHTPOIS TeMnepaTypbl Kax-
AOro poJjinka v TEMJIOBOro MU3Jly4eHUs OT NIEHTbl NO3BOJS-
eT uaeHTucmumposatb pakT HapacTaHUsi HEeMCNPaBHOCTHU
M MecTo 6yayLien HencnpaBHOCTU. Ha MoHUTOPe paboyero
MecTa oneparopa U3MeHeHne CoCTosHMS ByaeT oTobpaxarbes
NOSIBNIEHNEM XENTLIX U KpaCHbIX MHAMKATOPOB (puc.6). Pacno-
NTOXXeHWe 3TUX TPEBOXXHbIX MHOMKATOPOB YKa3blBaeT Ha pacCcTo-
AHME OO MeCTa NoABNEHNA HENCTIPABHOCTN.

2. BAJAYA: YTEYKUN B TPYBOIMPOBOAAX

B Havane Tembl npounTVpyem avMpekTopa  KoMMaHuu
PIPELINEBRAZIL Marcelino Guedes Gomes (PIPE LINE BRAZIL,
Pipeline Leak Detection, Location and Monitoring systems. Past
and Future. Pipeline Technology Journal Ne2/2021):

«Korga cneumanucTbl U3 Apyrmx oTpacner cnpaLumeaioT Hac
0 Hambonee BaxHbIX BUAax AesiTeNbHOCTM B TpybonposBoaax,
Mbl 0ObI4HO HasbiBaeM Tpu obnactu. MNepBasd — a10 Ynpasne-
HWe onepauVoHHbIMU pUckamu, BTopas — LlenocTtHocTs Tpy6o-
npoBofaa, a TpeTbs — KOHTPONbHO-M3MEPUTENbHbIE MPUOOPLI U
YnpasneHne TEXHONOrMYECKUM NPOLECCOM.

MepBas 06/1aCTb FOBOPUT HaM, MOXXEM M1 Mbl SKCMNyaTnpo-
BaTb TPYOOMNPOBOA WV HET;

BTOpas — NokasblBaeT HaM COCTOSHWE KOHCTPYKUMK TpyOo-
NPOBOAA, BKOYas CTeHKy TpyObl, KOTOpas yaoep»kvBaeT Mpo-
LyKT BHYTpM Tpybonposoaa,

N TPEeTbS — 4AET HaM yCNOBUA 419 MOHUTOPMHIA PaboThl.

He »enas obcyxpatb, 4TO ABASETCs Havbonee BaXKHbIM,
Mbl HE COMHEBAEMCH, 4TO

CUCTEMbl O6HapY)XXeHUs yTeYeK, onpeaeneHns MecTono-
JIOXKEHUS1 1 MOHUTOPMHra SIBNAIIOTCA OAHMM U3 Haubonee
Ba)XHbIX HanpaBneHU 1 BCe TPy6onpoBOAYNKN U3 AUCHET-
YEepPCKOM 3HAKT 06 ITOM».

Tpy60onpOoBOAHbI TPAHCMOPT — OAMH 13 Hanbonee pacnpocTpa-
HEHHbIX BUOOB TPaHCNopTa, 06ecnevrBaroLLMX JOCTaBKy ropsyen
11 BOOOMNPOBOAHOM BOAbI, HEPTW, rasa, KUCNOT 1 Npoyee.

MpobnemMor 1 MPUHNHON YOLITKOB SBNSIOTCSA YTEYKN 13 TPYO.
CuTyaumsa OCnoXKHAETCA TeM, YTO TPyObl 3a4acTyt0 HaxoasaTcs
nof 3eMNén 1 Nx Henb3s BN3yarnbHO OCMOTPETL U CBOEBPEMEH-
HO MPUHATE MepbIl MO YCTPAHEHNIO yTeqeK. YTeqyka 3TO MEeCTO
paspbiBa TPYObl 1 OHA MOXKET TOMbKO YBENUYMBATLCS, ObICTPO
WU MELNEHHO — HO PacTu.

OnHMM 13 NPU3HAKOB YTEYKM SBNSAETCA U3MEHEHNE Temnepa-
TYpbl rPyHTa BCNEACTBME BO3AENCTBUA HA TPYHT TEMNIOHOCUTE-
NEM VN NOSABNEHUA B NOTKaxX TEMNIOHOCUTENA C TeMMNeparypon,
OT/IM4alOLLENCA OT TEMMNEepaTypbl OKpY>KatoLLen cpeabl.

PacnpenenéHHbin n oyHKUMOHAbHBIA MOHUTOPUHI TEMNepaTy-
Pbl MOXET 3HAYMTENBHO YAYHLLNTL ynpasneHne TpyOonpoBOAOM
1 ero 6e3onacHocTb. PerynapHo nony4as napamerpbl, oTpaxa-
foLLme dOyHKLUMOHANbHOE COCTOSIHME HamOpHOro TPyOOonpoBoAa,
MOHWTOPWHI MOXET MOMOYb MPedoTBpaT1TL OTKas, BOBPeEMst 00-
Hapy>X1Tb NPOBNEMy 1 e€ NONOXKEHNE, BOBPEMSA MPOBECTU TEXHU-

www.ervist.ru
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PucyHok 12. MNpodhmnb TemnepaTypbl No4YBbl BOKPYr HedpTe-
nposopaa (3uma) (Jochen Frings, ILF Consulting Engineers,
Germany, Enhanced Pipeline Monitoring with Fiber Optic
Sensors, 6th Pipeline Technology Conference 2011).

4Yeckoe OOCAyXMBaHVE 1N PEMOHT. TakiM 06pa3oM MOBbILLIAETCS
6e30MacHOCTb, OMTUMU3MPYIOTCA 3aTpaTtbl Ha TexHM4Yeckoe 00-
CNYy>KMBaHNE U CHKAIOTCH OKOHOMUYecKue notepn. Hambonee
NHTEPECHBLIMU OYHKUMOHANbHBIMX MapameTpaMn SBNSOTCA pac-
npefenenHvie TeMneparypbl, yTeydka 1 CTOPOHHEE BTOPXKEHVE.

icnonb3oBaHve TOYe4HbIX OaTYMKOB TeMrepaTypbl NpakTu-
YECKM HEBO3MOXXHO, MOCKOSbKY TPEOYET YCTAHOBKM ThICAY Te-
MNOBbIX AATYMKOB, 06EeCneYeHms NX NUTAHUEM W NMOAKIIOYEHNE
K cucTeMe cbopa AaHHbIX.

CyLLeCTBYIOT METOAbLI KOHTPONS, CPaBHMBAIOLLME pacXof B Ha-
Yane 1 koHUe Tpybonposoda. [py nosBneHnn pasHuiLbl PacxohoB
A1 NovcKa MecTa yTeudkn No Tpacce TpybonpoBoda MCnomnb3yroT-
cs pyyHble Nprbopbl. OfHaKO Takne MeTofdbl CBsi3aHbl C 6OMbLUIW-
MW TPyLO3aTpaTamy 1 OTIIMHaIOTCH HEBLICOKOM ONEPaTUBHOCTHIO.

Cuctema moruTopuHra TOPEKC ncnonb3yeT B Ka4eCTBe HyB-
CTBUTENbHbIX 3NIEMEHTOB 4 OMTOBOSIOKOHHbIX Kabens AnvHon
[0 4000 mMeTpoB. KaxabIi ONTOBOSIOKOHHbIN kabenb 3aMeHsaeT
€000 HECKOMBKO ThICAY TOYEYHbIX TEMMOBbIX AATYMKOB, a TaK-
)KE CUCTEMY MUTaHUS 1 cpefy Nepefadn AaHHbIX.

Paspeluatolias cnocobHocTs no anuHe cuctemsbl TOPEKC
MO3BONAET NOKaNM30BaTb yTe4Ky C TO4HOCTbIO 0,5 MeTpa.

OnNTOBONOKOHHLIA  Kabenb cuctembl TOPEKC  ycnelHo
3KCNyatMpyeTcs B [AvanadoHe Temnepatyp oT MUHyc 40°
[0 +70°C, obnagaeT BbICOKOW CTENEeHbIO B3PbIBO3ALLUMTLI 1 He
MOXET ObITb MPUYMHOM BO3ropaHusi BbITEKAIOLLEro orHeonac-
HOro MNK B3PbIBOOMACHOrO HOCUTENS.

KOHCTPYKTMBHO OMTOBOMOKOHHbIN Kabenb 3alluuLLéH cTanb-
HbIMV MPOBONIOKAaMU 1 YCTONYMB K MEXAHWUYECKNM MOBPEXAEHN-
AM (CxxaTue, rpbi3yHbl 1 T.4.).

OCHOBHOWM MPUHLMN OBHapYXXeHWA yTevek B TpybonpoBoae
C MOMOLLIO BOMOKOHHO-OMTUYECKOro AaTyvka O4eHb MpOCT:
Korga yredka npoucxoamnt n3 TpybonpoBoaa, To pacnpegene-
HVe Temnepartypbl B ONpeaenéHHoM MecTe BAOMb TPy6onpoBo-
[a V3MeHsieTcA. VIaMeHeHre TeMnepartypbl 10KaIM30BaHO Kak
B NPOCTPAHCTBE, 4TO onpeaenseT MecTo yTeyku, Tak 1 BO Bpe-
MEHW, YTO ONpeaenseT Ha4ano yTeyKu.

Bun TemnepaTtypHoro Bo3myLLEHUS 3aBUCUT OT Tuna Tpy6o-
npoBoAa W TpaHcnopTMpyeMoro Hocutens. Hanpumep:

® BbiTeKaloLlad XMOKOCTb TEMNee OKPY»XatoLLen No4Bbl, YTO
XapakTepHO Ag NoA3EMHbIX XNOKOCTHbIX HerTﬂHbIX TPY-
6onposoaos (puc.12);

® BbiTeKaoLad XUOKOCTb XONOAHEE OKPY>KakoLLen no4Bbl, —
OTO TUNNYHO AN19 BOOOMNPOBOLOB;

L4 BblépaCbIBaeMblm ra3 BbI3bIBAET MECTHOEe OXJlaXaeHue
3a CYeT nageHna gaBneHnd, 310 XapakTepHOo Ond noaseM-
HbIX, MOABOAHBIX, HAABOAHbIX TPYOONPOBOOB.

BbITeKaPOLLI,aﬂ XNOKOCTb W3MEeHAEeT TENNOEMKOCTb rpyHTa
" BNUAeT Ha eCTeCTBEHHbIE TeMneparypHble UNKIbl ,D,eHb/HO‘-Ib.

BbILIJeyKasaHHble B/ObI pacrnpoCTpaHeHNd Teny1oBOro rnoToka
BNUSIOT Ha NPaBUIbHOE pa3MellieHre kabensa no OTHOLLEHWIO
K Tpy6onposoay.

B cny4ae 3arny6néHHoro Hedptenporoa nnu Tpybonposoaa
C ropsa4eit BO4OM Nny4Luee MecTo AN 4yBCTBUTENbHOMO SreMeH-
Ta (ONTOBOMOKOHHOr 0 Kabens) — nog Tpyoboit, HO He B Henocpe-
CTBEHHOM KOHTakTe. B aTtom cny4dae cyulecCTtByeT MakcMalib-
Haf BEPOATHOCTb céopa BbILIJe,EI,LIJeI7I XNOKOCTN, HE3aBNCNMO OT
mecTa yTedku (puc.13). Ons obecnedeHnsa Tpebyemor pasHumLbl
Temneparyp HeobxoaumMo cobnofaTb paccTosiH1e 6onee nosny-
MeTpa OT HVXHEN YacTu TPyObl.

;

OK KOHTpORns yTeykn

PucyHok 13. Pa3smelleHne onToBONIOKOHHOro Kabens nopg
TPpy60NpoBOAOM ASIS OGHAPYKEHUS YTEUYKUN XKUAKOCTM.

Ecnn Tpy6onpoBoa yCTaHOBNEH HXKE YPOBHS FPYHTOBbLIX BOA
1NV nof BOAOW, HedpTb ByAET UMEThL TEHAEHLMIO MOAHMMATLCS, a
He onyckartbca. B aToMm cnydvae npasBunbHOe pasmMeLleHre vyB-
CTBUTENIBHOIO aNnemMeHTa M3MEHAETCA Ha NPOTMBOTMOJIOXKHOE.

Kak yxe ObI1110 OTMe4eHO, yTe4Ka ra3a Bbi3blBaeT rnageHne TeM-
rnepatypbl B MecTe yTeyku. B pesynbrate oxnaxpaercst Tpy6o-
MPOBOA W FPYHT, B KOTOPOM pacnonoxxeH Tpybonposog. ITyyilee
MeCTO 514 ONTOBOJIOKOHHOIO kabens HyBCTBUTESIbHOIO 3rieMeHTa
Temneparypbl B TaKOM CUTyaLMK — 3TO MPAMOM KOHTAKT C NOBEPX-
HOCTbIO TPybonpoBoaa. B aToM crydae MCnonb3ytoTcs XOpoLLve
TENNoNpPOBOAHbIE CBOMCTBA camoro Tpybonposoaa, YTobbl nepe-
0aTb OxNaxaeHre OT MeCTa YTEeHKMN K ONTOBOTOKOHHOMY kabento.
MpvMep TakoW yCTaHOBKM M300PaXEH Ha pUCYHKe 14.
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OK KOHTPONA yTeqku

PucyHok 14. Pa3melueHne onToBOJIOKOHHOro kabens
Hap Tpy6onpoBoAoM A O6HaPYXXEHUs1 yTeYKN rasa
M BCKPbITUSA rPYyHTA.

Takoe e pa3mMellieHVie ONTOBOIOKOHHOIO Kabens MOXET MC-
Nonb30BaThCs A5 06HAPYXKEHWS BCKPbLITUSA FpyHTa Haa Tpyoo-
npoBofoM (puc.14). Korga noBepxHOCTb TpyObl MOABEPraeTcs
BO3AENCTBMIO BO3AyXa, 9TO TaKXe BbI3bIBAET JIOKaNbHOE Te-
NNoBOE M3MEHEHWE, KOTOPOE MOXET ObITb 0OHAPY>KEHO C MO-
MOLLIbIO TOrO »ke kabens. B aTol cutyaumm, 04eBUAHO, Ny4HLLUNM
MECTOM pa3MeLLiEHMS ONTOBOSTOKOHHOIO kabens ABNseTcs pas-
MelLeHre Haa Tpy6onposoaoM (puc.15).

PucyHok 15. Yknapgka Tpy6onpoBofa ¢ 3aKpenjiéHHbIM
ONTOBOJIOKOHHbIM Kabenem 4yBCTBMTEJIbHOIO 3NieMeHTa
(opaHxeBsbin). doTo 13 XypHana Pipeline Technology
Journal #2/2021.

AHaNor4HbIM NOAX0A NCMNONL3YETCHA ANa 0OHAPYKEHUA doak-
Ta N MecTa yTedku 13 TpybonpoBoda Ans TPaHCNOPTUPOBKM
paccona (brine pipeline).

Cuctema TOPEKC ¢ nomolwbto 6510Ka 0NTOBOSTOKOHHOIO AaT-
YyrKa Temneparypbl Nony4aeT TepMorpamMy BAofb Tpy6onpo-
BOAQ, aHanu3MpyeT eé abConioTHOE 3HadeHne, cpefdHee Ha
y4acTke, MPUPOCT U CKOPOCTb MPUPOCTa Temnepatypbl U Bbl-
OeNnseT curHasmbl «BHUMaHWE» WU «HEUCNPAaBHOCTb», KOTOPbIE
oTo6paxaroTcs Ha MOHUTOPE AMCNEeTYepa.

Ha puc.16 nokadaHa TepmMorpaMmmbl, NosyyYeHHble 61I0KOM Or-
TOBOJTOKOHHOO Aartyvka Temnepartypbl cucteMbl TOPEKC, Ha ko-
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PucyHok 16. Ckayku TeMmneparypbl, BbI3BaHHbI€ YTEYKOMN
TennoHocuTens:

a) MonoxuTenbHbIM NMPUPOCT TEMNEPaTypPbl U3-3a yTEeYKN
ropsidero Hocutens. [JavHa onTOBONOKOHHOIO kabens
1870 METPOB, MECTO YTEYKN Ha paccTosHum 960 Mm;

©6) OTpuuaTenbHbIi Ckaqok TemnepaTypsbl 13-3a yTe4KkN
XONOAHOro HocuTens. nnHa onToBONOKOHHOMO kabens
1870 MeTPOB, MECTO YyTe4YKM Ha paccTosaHum 960-980 M.

TOPbIX MOXHO YBUAETH MOMOXXUTESNbHbBIA MPUPOCT TeEMNepaTypsbl
(pvic.16a), cCHWXeHMe TemnepaTtypsbl (prc.166) NPUYMHON KOTOPbIX
Obina yTeyka TennoHocuTens. Ha TepmorpaMme no nunky ckadka
MO>XHO OMPEAENNTL PACCTOSIHME 10 CKayka TeMneparypb!.

Vicnonbays 4 kaHana cuctemsl TOPEKC MoxHo BOonb Tpy6o-
NpoBOAa NPOMOXUTL 4 ONTOBOMIOKOHHbIX Kabens, pacnonoxmne
nx nop Tpyboii, cneea v cnpaea oT Tpybbl, Ha Tpybe, Tem ca-
MbIM YMeHbLLIast Bpems 06Hapy»XeHWsi OT PA3HOro poaa yTeyek.

IMpK BOHUKHOBEHIIM HArPEBA 1NN OXMaXKAEHWSt CUCTEMA NO3BOSs-
€T ONpeaenTbL MeCTOMONOXKEHNE MOBPEXAEHNSA C TOYHOCTHIO 0,5 M.

Ha moHuTOpEe pabovero mecTa oneparopa (puc.6) nsmeHeHne
COCTOsIHVSI ByAeT oTobparkaTbCs MOSBNEHNEM XENTLIX U Kpac-
HbIX MHAVKATOPOB. PacrnonoxeHune 3Tux TPEBOXHbIX MHAMKATO-
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POB yKa3blBaeT Ha PacCTosiHVE O MecTa NOSIBEHNS HeMCnpas-
HOCTW (YTEuKM).

Cuctema TOPEKC pasrpyxxaeT onepartopa oT HeobXxoanmo-
CTV aHaNM3MpoBaTb NOCNENOBATENBHOCTb TEPMOrPaMM, NPEAO-
CTaBfsAa ONepaTopy 3KCNepTHOE CyXAEHME O MeCTe Hemcnpas-
HOCTU 1 HEOOXOAMMOM BHMMaHWN K MOBPEXAEHHOMY Y4aCTKY.

BonokoHHO-OMTUYECKMI METO U3MEPEHWA TEMMEPATYPbI OT-
KpbIBAET HOBblE BO3MOXHOCTU A1 PELUEHUS KPATKOCPO4HbIX
N OONrOCPOYHbIX 3afjady MOHUTOpUHra Temnepatypsl. [puse-
[EHHbIE BbIlLIE Pe3ynbTaThl NOKa3bIBAIOT, YTO yTeYKM B TPy6O-
npoBoAax MoryT ObiTb OOHAPYXXEHbI 1 NOKan1M30BaHbl C MOMO-
LI 3TOWN TEXHONOMMK, OaXe eCNN CKOPOCTb YTEYKM HEBENW-
Ka. Tak, MoryT 6bITb 0OHaPYXEHbI CKOPOCTU yTe4kM 50 Mn/MUH
Ha Tpybonposodax Ana paccona v 10 MN/MUH Ha XUMNYECKNX
Tpybonposoaax.

[MoOBOAsA UTOM, MOXHO CKadaTb, YTO TEXHONOMMS BONTOKOHHO-
OMTUYECKOrO 30HAMPOBAaHWSA, peann3oBaHHas B CUCTEME
TOPEKC, cnocobHa ob6Hapy»unBaTs 1 onpeaensTb MeCTO onac-
HbIX CUTyaLWin Ha paHHel ctaguy 1, TakuMm 06pasoM, oNTUMK-
3UpoBaTh MPOLECCHI, MUHUMMU3MPOBATL BO3MOXHbIN yLLEPO
W Npegynpexaars Moaen.

3. 3AJAYA: KOHTPOJ1b U30NALUNOHHbLIX COEQAUHEHUA
KOHTAKTHOIO PEJIbCA

[na nogaqv nuTaHnsa Ha cocTas BaroHOB METPOMONUTEHA UC-
NOMb3YETCA KOHTAKTHBIN PENbC: — 3TO XKECTKNIA TPETUN PenbC,
KOTOPbI NpefHa3HaveH Ana obecrnedeHns CKoNb3ALero KoH-
Takta ¢ TOKONPUEMHNKOM MOABUXKHOIO COCTaBa.

[TnTaHue TpeTbero penbca 3NeKTPO3HEPTUEN OCYLLECTBNSA-
eTcsd Npu NomoLn kabenen, nayLwmx oT LUMH MOCTOSIHHOIO
TOKa TAroBbIX noacTaHunii. ObpaTtHbIMM NpoBOAaMU ABAAKOTCA
XO[0Bble PefbCbl, OT KOTOPbIX 3MEKTPUYHECKMA TOK MO Kabe-
NAM BO3BPALLAeTCH K LUMHAM TAroBbIX MoAcTaHumii. Mo KoH-
TaKTHOMY pesibCy NPOTEeKaeT TOK HanpaKeHeM ¢ HOMW1Hasb-
HbIM 3Ha4YeHvem 825B.

PucyHok 17. KOHTaKTHbIA pefibC MeTpononuTeHa.
CtpenkamMmu nokasaHbl y3/ibl KPenneHns KOHTaKTHOM CeTu.

Penbc Kpenat npu NoMoLUM y310B KPENIeHs KOHTaKTHOro
penbca Ha KpoHLUTenHax (puc. 17), ycTaHaBnvBaeMblx Ha pac-
CTOSIHUW, He npeBblLLatollem 5,5 M. B mecTax KpenneHns KoH-
TaKTHOrO penbca NPUMEHSIOT PapdopOBbIE N30NATOPbI».

3apaya pnmTenbHOro dYHKLMOHMPOBAHNA Y3Na KPEMIEHMs KOH-
TaKTHOro penbca onmncaHa B cratbe akagemunka BAHKE lMpoxoposa
B.MN. (Mpoxopos B.IN., BarHep E. MNoxxapHasn 6e30nacHOCTb MMHERHbIX
06beKToB MeTpononuteHa. Yacts 1. Mpobnembl 1 3apadn. XKypHan
«Cuctembl 6e3onacHocT» Neb — 2018). MNpobnema cocTouT B TOM,
YTO y3/bl B MPOLIECCEe 3KCMyaTauim 3anbinsatoTes, NPy yBNaXKHEHNN
y3na 13-3a Jokaa UK 13-3a paboTbl MOMbIBOYHOIO arperara npo-
MNCXOAUT yTeuKa TOKa, KOTOpas BbI3bIBAET ANMTENbHbI HArpeB yana.
B pesynbrare npovicxoaunt Npobot y3na ¢ nocneaytoLLM ropeHem
N30MALUMOHHBIX MaTEPMAaNoB 1 0OECTOHMBAHMEM CEKLIMN.

B aTOM cnyyae BeposTHble MecTa neperpesa C Nocnegyto-
LLMM NOBPEXAEHNEM UMEIOT TOYEYHbIV XapakTep ¢ Manon anu-
HOW OTHOCUTENbLHO MOMHOWN ANNHBI Cexkumu (puc.17).

™

OK

§908

1606

PucyHok 18. lNpoknagka onToBONIOKOHHOIO Kab6ens N0 KOHTaKTHOMY peribey.
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[MponoxxrB oNTOBONOKOHHbLIV Kabenb (OK) No Bepxy KOHTaKT-
HOro penbca, Nofly4aemM BO3MOXXHOCTb KOHTPOSS Neperpesa y3-
NOB KPEMNEHNs KOHTAKTHOM CeTu, kak COBCTBEHHO 1 TEMOBOIO
pexx1ma BCEero KOHTaKTHoro pensca (puc.18).

Cuctema TOPEKC BcneacTtBue TOro, Y4TO MOXET 0OHapy»Xu-
BaTb HarpeB ManopasMepHbIx 0O0beKTOB, obecrnedmBaeT Kpy-
FMOCYTO4HbIA KOHTPOMb Haf UCMPAaBHOCTLIO Y3/10B KPenneHus
KOHTaKTHOW CeTun.

Ha moHuTOpe paboyero mecta onepartopa (puc.6) nameHe-
HWe COCTOAHWSA NeperpeTbix y3noB 6yaeT oTobparkaTbCsi NOsB-
NEHNEM XENTbIX U KPACHbIX NHAMKATOPOB. XKENTbIMU — «Mof-
Tekalolme» N30NATOPbLI, KpacHble — NPobuTble N30ASTOPbI.
PacnonoxeHue aTnx TPEBOXHbIX MHAMKATOPOB yKa3biBAET Ha
paccTosHMe 10 MecTa NosBAEHNA HEUCNPaBHOCTU.

[Mpu 0BHapyXeHN aHOPMarbHOO HarpeBa y3foB MOXHO CBO-
€BPEMEHHO ero 3aMeHUTb, He AoXMaaschk Npobost n3onsTopa.

4. SAQAYHA: OBHAPYXXEHUE HENCNPABHDbIX JIAMIM
YJIIN4YHOIO OCBELLUEHUA

Y ofHOro 13 notpebutenen cyLLlecTByeT 3afjada obHapye-
HUA HepaboTaloLLMX namn, YCTaHOBEHHbIX B (DOHapsAX CBETO-
BbIX OMOP AN5i CUCTEM YIMYHOIO OCBELLIEHNS.

Y70 MOXeT ClyXWTb NPM3HaKoM HepaboTalollein namnbl?
B nepByto o4epenb, CBETOBOE M3MNYy4YEHNE «FOPUT» — «He rOo-
puT». OOHaKo ANns aHanuaa 9Toro npusHaka B Kaxkablih go-
Hapb NOTpebyeTCcsa BCTPOUTL POTONPUEMHUK, CXEMY aHanu-
3a, UCTOYHWK MWTaHMA U yCTPOWCTBO Mepefadv npuaHaka
Ha Kakon-nMbo NyHKT. ONATb XKe — N0 KakoMy KaHany CBA3n
nepenaBaTb NPU3HaKK «BKIKOYEHO» — «Bblknto4eHo»? IMpu-
MEPHO Takme >ke BOMPOChI K peanu3aunm BO3HWKAIOT, eCnn
NPM3HAKOM ABNSETCA NpOTeKaHWe Toka: ToK noTpebnaeTcs,
3Ha4MT, namna ucnpasHa. Tok HE notpebnsertcd, 3HaunT,
namna HeucnpasHa. OnATb e, CUrHan ¢ KOHTPOSbHOro pe-
31cTopa Hy>kHO obpaboTaTtb 1 NepenaTtb Kyaa-To.

Ho He Bynem cnelunTb OTNPaBnaTb Paboyero ¢ BU3yanbHbIM
OCMOTPOM. OTO JOPOro 1 HEQOCTATOYHO HafEXHO.

Bbibepem npusHakom Tenno: ecnv namna paboTaeT, To, Aaxe
€Cnv OHa CBETOAMOAHAS, NaMna 1U3y4aeT Tenno. YCTaHoBUTbL B Nnam-
ny Tepmopeanctop? Onstb Te »ke Npobnembl: obpaboTatb, nepe-
[aTb, 06eCne|nTb MUTAHMEM, HYXKEH KaKOW HUKAKOM KOHCTPYKTUB. ..

ONTOBONOKOHHBI Kabenb 4yBCTBUTENBLHOMO 3NeMeHTa MOX-
HO MPONOXWTb BMECTE C CUOBLIMW KabeNsmu, NPOBECTU BHY-
Tpw cTonba BNAOTb 4O NamMnbl UMM pagmatopa Nammbl, BbIBECTA
OnATb HApPY>Ky M MO CUI0BbLIM KabenaM NPOBECTM K CAeQyOLLMM
ctonb6am (puc.19).

Takoih nopgxon OymeT  yCrellHbIM, MOCKOMbKY —cucTema

TOPEKC obnagaeT BbICOKMM paspeLleHvemM Mo JanbHOCTU U
CMOXXET BbIOENNUTbL HarpeB HeOOMbLLIOMO y4acTka ONTOBOMTOKOH-
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Horo kabens. [Npu aToM oTNagatoT Bce Npobembl Mo 06paboTke,
nepepade, KOHCTPYKTVBY YCTPOWCTBA ANA aHaNmM3a KaXKaov nam-
Mbl. BHelHe Bcero nuLub NpokiaabiBaeTcs ellé oamH kaberns.

Ha moHuTOpe paboyero mecta onepartopa (puc.6) paboTta-
toLLMEe CBETUMbHUKIL ByayT oToBparkaTbCa 3eNEHbIMA NHOMKA-
Topamu, HepaboTatoLme — KpacHbIMU nHaMkatopamn. Pacno-
NIOXKeHNe 3TUX TPEeBOXHbLIX MHOMKATOPOB yKa3biBaeT Ha MeCTO
NnoABNEeHNA HENCNPABHOCTH.

e

PucyHok 19. NMopgkntoyeHne oNTOBOJIOKOHHOrO Kabens
ANs KOHTponsa pa6oTbl laMnbl.
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5. APYITME 3AO0A4YN N OBJTACTU NPUMEHEHWNA TOPEKC Cuctema TOPEKC MOXeT ucnonb3oBatbCa A1 KOHTPONSA
Cuctema TOPEKC KOHTpONMpyeT Kak MONoXMTenbHble, Tak  Pa3MOPO3KM OTOMUTESNbHbIX CUCTEM UV CUCTEM BOOQOCHaOXe-

1 oTpUuatenbHble TemMnepaTypbl, MOSTOMY OHa MOXKET UCMOMb-  HWUA Ha NPEAMET X MCNPaBHOCTU.

30BaTbCA ONA KOHTPONA TEXHONOMMYECKMX NPOLEeCcCOoB, CBA3AH- Cuctema TOPEKC MOXeT ucnonb3oBatbCa A1 KOHTPONSA

HbIX C MOHW>KEHHbIMM TeMNepaTypamu, HanpuMep: NOMELLeHNs  TemnepaTypbl B aBTOMOOUIbHBIX UM XXeNe3HOLOPOMHbIX TOH-

MPOMBILLMEHHBIX XONMOANIBHUKOB WM XOMOAMMIbHBIX YCTAHOBOK,  HENsX And KOHTPONA Temneparypbl No0THA Ha npegmMeT obse-

CUCTEM OXNTXKOEHNS U T.M. LeHeHVsa N HaobopoT neperpesa.

Cuctema TOPEKC MOXeT KOHTPONMPOBaTb Kak BO3AYyLUHblE (UK mobble Apyrie ra3oBble cpedbl), Tak u xuakve cpefpbl. Yys-
CTBUTESbHbIA OMTUKO-BONMOKOHHbBIV 31EMEHT MOMHOCTLIO repMmeTudeH. Bo3moxHO mncnons3oBaHve Y43 ¢ BHeLLHen 060M04KOM
YCTOM4MBOW K arpecCrBHbIM CPEAaM.

BO3MOXHO 1 Baluu 3aga4yv MOTYT ObITb pPeLUEHbl

c nomoluubio cuctembl TOPEKC -
Tennosoro OnToBonokoHHoro PEructparopa Kputundyeckunx CoctosiHuN.

@ Ten.: 8-800-775-30-98
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