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O KoMnNaHuu

OnTnyeckoe BOJIOKHO — 3TO HE TOJIbKO CNOCO6
CBA3U, HO N BO3MOXHOCTb KOHTPO/IA OObEKTOB
M ynpaBleHNa TEXHONOIMYECKMMU rnpoueccamn.

Cobpas Becb onbIT MHkaba No Npon3BOACTBY ONTUYECKNX Kabenen,
Mbl Pa3paboTanu IMHENKY Kabenen-naTiymKoB A5 Pa3inyHbIX chep
NPUMEHEeHMS.

OnTrnyeckoe BONOKHO coveTaeT B cebe GyHKUMIO pacnpeneéHHOro
YYBCTBUTENbHOIO 3/IEMEHTA 1 KaHan nepefaym AaHHbIX. KOMMaKkTHbIN
pa3Mep Kabens OTKPbIBAET 60/blUE BO3IMOXHOCTEN AN ero
MPUMEHEHMS. 3a CHET 3TOrO, MOXHO MOJyYaTb WMPOKNIM AManasoH
[LaHHbIX O TeMnepaType, akyCTUYeCKMX BO3AENCTBUAX, AedopmaLimm
N nepemMeLLeHnn.

C NOMOLLbIO OMTOBOIOKOHHbIX CUCTEM MOHUTOPUHIA MOXXHO
yAaNeHHO KOHTPONMPOBATb: YTEUYKM, MEPUMETPLI, PEXMMbI PabOThI,

Cepreit Toponos
PykoBoauTenb oTaena npofax
crneuyanbHbix kKabenemn
toropov@incab.ru

Erop bepceHeB

Benywmn cneumanncT no npojaxam
crneuyanbHbix kKabenem
e.bersenev@incab.ru

COCTOSIHNE KOHCTPYKTMUBHbIX SIEMEHTOB 3AaHNIN U COOPYXKEHNN,
NOXapHYo 6€30MacHOCTb. YCNOBUS SKCMyaTaumMm npeanonaratoT
0Ccobble TpeboBaHMNS K Kabesnto: OH JOIKEH BblAEPXMBATb BbICOKME
TemnepaTypbl, 6bITb CTOMKMUM K LaBNEHUIO, BNare, KOPPO3nm

1 BMGpaumm.

Ka6enn-patumkm MHka6 paspaboTaHbl 415 MPUMEHEHNS

B HedTerasoBoW 1 rOPHO-LLAXTHOM MPOMbILLNEHHOCTHU, Ha O6bEKTax
ropoAcKor MHOPaACTPYKTYpPbl M XKX, Ha BO34YLWHbIX U KabenbHbIX
JIMHUAX 2NeKTponepeaad, Ans OXpaHbl PEXUMHbIX O6BEKTOB,

B CMCTEMaX MOXapHOM 6€30MacHOCTU.

VHKa6 MpoeKkTUpyeT, pa3pabaTblBaeT M NPOU3BOANT Kabenn ans
TENEKOMMYHUKALNN U SNEKTPOSHEPTETUKM Ha MPOTIXKEHMM 13 neT.
MouHOCTY 3aBOAa NO3BONSIOT MPON3BOANTD TPYOKM YMEHbLLIEHHOTO
IMaMeTpa, ONTUYECKNE MOLYN U3 PA3INYHBIX METANIOB, CM/1aBOB

1 NONMMEPOB. Mbl NpeaiaraemM yHUKabHble pelleHns

NS MPUMEHEHUS B arpeCCUMBHBIX CPeflax M roTOBbI pa3pabaTtbiBaTb
KOHCTPYKLMM MO NHAMBUAYAbHBIM TPE6OBAHWUAM 3aKa34MKa.



Pa6oTtaem c 2007 roaa

3A 16 JIET

18795450 N1

KMIOMETPOB BOJIOKHa NepepaboTanm

3asoga Nel B Poccum n CHIT no o6bemy
&/ 7 6 3 3 5 o NMPOW3BOACTBA OMTUYECKOrO Kabens
KUOMETPOB Kabens Mpou3Beny (8 2013-2015 1 2017-2023 rogax) 1 No o6bemy
nepepaboTaHHOro OMNTUYECKOrO BONOKHA

(8 2012-2023 ropax)
3A 9 ﬂ ET* (No AaHHbIM accoumaumm «neKTpoKabenby)

¢ 5500

KMNOMETPOB reopur3nyeckoro kabens
N Kabens-naTymKa Npomn3Benm

*npowussoaum c 2015 roga



CoTpyaHmn4ecTBO

1217 «m

931 KM
623 KM
419 «m

129 KM

86 «m

64 «m
16 «m

8KM

4KM



O61beKTbl NPpUMeHeHUs

HedTenposop MepumeTtpanbHas Xene3Hble poporu
M rasonposopj, OoXpaHa M MeTpo

Tenekom JHepreTukKa




BONOKOHHO-ONTUYECKUue CucteMbl

MOHUTOPUHra

MpeumyLiecTBa:

7z OnTUYeCcKOe BONOKHO — OnTHYeckoe BONOKHO
% UyBCTBUTENbHBIN SNEMEHT /17 He Hyxaaetcs
CUCTEMbI — MOXET ﬂ B 3NeKTPONUTaHMK
Z, MNCMOMb30BaTLCH KAk

KaHan nepegavn gaHHbIX
M KaK daT4ynK

Manble rabapuTsl

N\
AN
Ka6enb v gaTyumk N 4 kabens, nosponsioLme
':3’ B OIHOM YCTpOWCTBE / nomeLLaTb ero
B TPYLHOLOCTYMHbIX

MecTax

BO3LENCTBUAM _= V3MepeHui

CO (@ YcTON4YMBOCTbL F PacnpenenéHHocTb
————0- K 3/IEKTPOMarH1THbIM -= 1 HEMpPepbIBHOCTb
&)
o

OpnvH kabenb 4N U3MepeHns
Pa3INYHBIX MapamMeTPOB

o—0-
o-0—
o—@-

TeMnepaTypsb!

DAS — pacnpefenéHHbii MOHUTOPUHI
aKyCTUYECKMX BO3LENCTBUN

DSS — pacnpenenéHHbii MOHUTOPUHT
nedopmaumm

[MporpaMmHoe obecrnevyeHne
/ AHanvsatop
DTS — pacnpefenéHHblit MOHUTOPUHT

OnTnyeckuit kabenb




CuncremMbl MOHUTOPUHrA
ans HedpTerazoBou oTpaciiu

Passenka =k TpaHCNOpPTUPOBKa HedTenepepaboTtka

U nob6biva L U XpaHeHue
' : o QuucTka

o [eopunsnyeckme e CYCTEMbI TPAHCNOPTUPOBKM o Heprexmmus
nccnenoBaHus * TepMMHanbl CXXMKEHHOIO rasa » PacnpeneneHue
» bypeHune n paspaboTka o Cknagbl
e KOHTPONb COCTOAHMS
CKBaYMH
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3dKaH4YnBaHNe CKBaX>XmH
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MpenmywecTtBa:

» CoBMellleHne ONTUYECKMX
1 3/1EKTPOHHbIX CEHCOPOB B OHOM CUCTEME

o LLINpOKKMIM CNekTp n3mepsembix NapameTpoB
(TOYeUHble AaTYMKM AABNEHUS, BIAXHOCTY,
cocTaBa dnovaa)

. I'Ionyqume AaHHbIX MO BCEMY CTBONTY CKBa>XMHbI
B HEMPEPbLIBHOM peXxxmme 1 C 3alaHHOM
ANCKPETHOCTbHIO

« YnanéHHoe ynpassieHne 1 peryamposaHme —
He HY>KHO Bble€3)XaTb Ha MECTOPOXAEHME, CHUXKEHWE
n3pepxeK

* BbicOkas CKOPOCTb MNOMYYEHMS AaHHbIX M TOYHOCTb
DaHHbIX

» KOHTpONb Haf NpoBeaeHWeM Npouenyp
MHTEHCUUKALMM [O6bIYN

° MOHVITOpl/IHI' COCTOAHNA TPYAHOAOCTYMHbIX
O6BHEKTOB N O6BEKTOB CO COXHbLIMMU
YCnoBuamMm akcnnyatTaunm

PesynbTaT pa6oTbl CUCTEMDI:

4

&
& CHWKeHMe 3aTpaT
Ha TeXHMYECKOe OBCYKMBaHNE

S

CokpalleHne BpeMEHN BbIHYXAEHHOroO
NPOCTOs O6BEKTOB

-

_ CokpalleHne BpemeHn peakumm
Ha HenpeaBuaeHHbIe CUTYaLN

OnTuMmM3aums paboTbl 060PYyLOBaHNS

CHWKeHne 06BEMOB A06bIBAEMON BOAbI

DB @



n

[laporpaBUTaLMOHHDI
apeHax (SAGD)

/ %
£
= I
Q n
/% N
WV, Q ./ \ NN\ AN

(S

A

==\




Ha naporeHepaynto

I'Ipewmyu;ecnaa: Pe3yanaT pa60TbI CUCTEMDbI.
* HenpepbIBHbI KOHTPOb MpOLLecca
papoHarHe]anys MaKCHMarbHble O6bEMD
n3BneyeHns Hedptun
* KoHTponb TeMnepaTtypsl dnonaa
LN PerynnMpoBaHuns nojadun napa
* YBenu4erme HepreoTaaum _— ONTUManbHbBIN CyMMapHbIN
MPOAYKTUBHLIX IIACTOB -__- napoHePpTAHOM KOIPPULIMEHT
CHmKeHWe 3aTpaT

OonTuyeckuin
Ka6enb
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MOHUTOPUHI COCTOSAHUS
MarucTpasbHOro TpyéonpoBsoaa

HedTaHoe mecTopoxaeHue
(onepaTopHas, cepsepHas)

CepBepHas,
B KOTOPOW pa3MeLLeHbI:

1. BCA (6nok c60pa AaHHbIX) —
cepBep, akKyMyvpyoLLni
MHPOPMaLIMIO O COCTOSHUM
o6bekTa MOHWUTOPUHIa 1 BCeX
6/T0KOB KOHTPONS
2.CepBep ACY TN

NN

o

Pa6ouee mecTo
onepatopa APM SCADA,
NHTErpmpoBaHHOE

c ACY TT1 3aka3umka

OnTuyeckuin Kabenb-gaTumK
(MHAMBMAYanbHO pa3paboTaHHbIN
ONs Cpefpbl NPOKNaaKM 1 3ajadm) —
3TO YYBCTBUTENbHbIV 31EMEHT
CUCTEMbI, KOTOPbIN GUKCUPYET
N3MeHeHUs BHELUHEeWN cpeapl:
Temnepatypy, Aedopmaumio,

BMOGpaLMIo
14



MpenmywecTsa:

o O6Hapy)XeHUue yTeyek rasa:
— NPOCTPAHCTBEHHAs TOYHOCTb 4O + 10 M
— MUWH. O6Hapy»xu1Baemas yTeuka: 25 6ap, 2 MM

* O6HapyxeHue yTeyek HepTn/ metaHona/
rasokoHjeHcaTa/ Boabl:

— NPOCTPaHCTBEHHasi TOYHOCTb A0 + 10 M

— MWH. O6Hapyxu1BaemMas yTeyka: 2 6ap, 4 n/MuH
— BpeMs 06HapyxeHus <0,5 MUHYT

« OnpepeneHne KOOpAMHAT BHYTPUTPYGHbBIX
OUMUCTHBIX U UHCMEKLIMOHHbBIX CHapAAOB:
— MPOCTPaAHCTBEHHAsA TOYHOCTb O + 10 M

LleHTpanbHbIN
NyHKT c6opa

* MOHVUTOPWHTI OTKPbITUS U 3aKPbITUS 3aABUXKEK,
peXumoB pa6oTbl 060pyAOBaHUSA

¢ [o3numoHnpoBaHMe 3aTOPOB Ha
LIIaMOMNpPOBOAAX U BbIXOAA U3 CTPOS POJIMKOB
KOHBEWEPHbIX JIEHT:

— MNPOCTPAHCTBEHHAs TOYHOCTb 40 + 10 M

Tpy6onpoBoa

MarucTpanbHbiv

Kabenb-naTumk pasmellaeTcs
npsMo Ha Tpy6onpoBoae, NMM60
He panee, yem 1 M oT Hero

DTS/DAS/DSS

Pe3ynbrat pa6oTbl cUCTEMDbI:

O6HapyXeHue yTe4yek 1 KOHTPOsb
aKTUBHOCTW Ha MarucTpanbHOM
Tpy6onpoBoae

CHW»XKeHuWe 3aTpaT
Ha 06C/Y>KMBaHNE CUCTEMBI

CBepeHve K MUHUMYMY BPEMEHN
BbIHY>XAEHHOrO NMPOCTOS O6BLEKTOB

CoKpallleHne BpeMeHn peakumm
ABapPUIMHBIX CNYX6

YMeHbLUEeHWe 3KONOorMyeckoro yulepba
npu yTeykax Ha Tpy6onpoBoaax

L 44
P otd
L 44
PR 4
L otd
Pt
Sl
o v, 7
o v, 7
o v, 7
el
/’4'/
.25
o %
P el
P
pOS
P T 0%l
- -
Pt
P
‘%7
L Ed

Bnok koHTpons

cepBep, BKIOYAIOLLMN

DTS - Distributed Temperature
Sensing (pacnpefenéHHbIN JaTumnK
TemnepaTypbl).

DAS - Distributed Acoustic Sensing
(pacnpenenéHHbIv faTymk
AKYCTUYECKMX BO3LENCTBUN).

DSS - Distributed Strain Sensing
(pacnpenenéHHbIv faTymK
nedopmaumn).

AHanusupyeT 1 nHTepnpeTupyeT
CUrHanbl € kKabens-gaTyvka.

15



MOHUTOPUHT TOPOACKOW
MHPPaACTPYKTYPHI

O61beKTbl KPUTUHECKOU )Kene3|-|ogopo)|(Ha;|
UHPPaACTPYKTYPDbI: MHq)pachyKTypa

WaXTHble CTBOJ1bl, MOCTbI, BbICOTHbIE XXenesHble ﬂ.OpOI'l/I TOHHQHM,
34aHus, 4aM6bl 1 NIOTUHDbI MeTpOFIOJ'Il/ITeH

16



[opoackas
UHPpaCTPYKTYpa:

aBTOOOPOIN, KabenbHas KaHanm3auus,
BbICOKOBOJIbTHbIE NTUHWNI STEKTPOMNEPELau




MOHUTOPUHT NepUMETPOB

Pe3ynbrat pa6oTbl CUCTEMDbI:

0
[ﬂ
00000

&

=
(=

Hed

OxpaHa 30Hbl OTUYXAEHUS O6BEKTOB
KPUTUYECKOM MHPPACTPYKTYPbI MPY MOMOLLN
CKPbITOTO MNOA3EMHOIO ANSNEKTPUYECKOTO
Kaéens

[NepensuxeHue ntogen n aBTomobunen B6m3mn
06beKTa OXpaHbl U NepeceyeHms IMHNN OXPaHbl

OnpepeneHne 3eMasHbIX PaboT, MOAKOMNOB
WY MPOXOLKM FPYHTa Yepes JIMHUIO OXPaHbl

MpenmywecTsa:

Cunctema cnocobHa LIeTEKTUPOBATb M PACMO3HaBATh:
« LLlarn yenoBeka 3a 5-10 M OT kabens

* PyyHyto kornky 3a 15-30 M oT kabens

o [IBUXeHNe aBToMO6UNel 3a 50-60m OT kabens

o [IBM>KEHWE U KOMKY TSHKeNom TexHuku 3a 50-300m
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50-300 m

\

A\

ANEANEAN

, BKJTIOYaoLWMM

DAS — Distributed Acoustic

CepBep
Sensing (

pacnpenenéHHbiii

AaTYNK aKyCTUHECKUNX

).

OH aHanusnpyet

BO3LENCTBUMN

N VHTepnpeTupyeT

OnTUYEeCKnin Kabenb-aaTumK —

CUrHanbl C Kabens-gaTymka.

YyBCTBUTE/IbH bl 2N1EMEHT CUCTEMB,

KOTOPBbIV GUKCUMPYET N3MEHEHMS

v

(BMGpaLMIO).

BHeEWHeN cpenbl

19




MOHUTOPUHT XXenesHbiX 4opor

N MHPPACTPYKTYpPbI
MeTpOonoJIuTeHa

YYBCTBUTESbHBIN 3/IEMEHT CUCTEMBI,
KOTOPbIN GUKCUPYET M3MEHEHMS

OnTuyeckuit Kabenb-gaTumK —
BHELUHEeN cpebl.

(Kak aHeproHesaBMCHMMas 1 yCTOMYMBaAs

|_|O3I/ILI,VIOHI/IpOBaHI/Ie noes3nos
K 9NIEKTPOMArHMTHbLIM NMOMeXam

)

cncTteMa NnosmumMoHnpoBaHUA

nogpaaymkoB

(PEMOHTHBIX paboT)

MoHUTOPUHF

20
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dukcaums MPOHNKHOBEHWA B TOHHENN

O6Hapy»KeHue v NoKann3aLms BO3ropaHus

7 ﬂ,ed)OpMaLl,VIVI CTEHKW TOHHENA



MOHUTOPUHI LOPOXXHOU
CUTyaLUU

PesynbraT pa6oTbl cMCTEMDbI:

A
§ﬁ . Jlokanusauus pedekToB LOPOXKHOro
. Z& nonoTHa
7\ Bnok koHTpons

C;E;J @Dukcaums cbe3noB Ha 060UNHY cepBep, BKIIOUAIOLLA

DAS — Distributed Acoustic Sensing
(pacnpenenéHHbIV aTYMK aKyCTUYECKMX
BO3aencTBui). OH aHanu3npyeT
N MHTEPNpEeTUPYeT CUTHaNbI C
Kabeng-gaTymka.

@ OTCnexmBaHme CTaTUCTUKM NOTOKA,
|_®j—®% PUKCaLMSA M3MEHeHUIN cpeaHeit
CKOpOCTU

=
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OnTnyeckuin Kabenb-aaTumK —
YYBCTBUTENbHbBIN 3/IEMEHT CUCTEMBI,
KOTOPbIN GUKCUPYET N3IMEHEHUS

BHeLLHeW cpeapl (BM6paumio).

¥ B P P



MOHUTOPUHI KabenbHOW
KaHanm3sauumm

Cuctema cnoco6Ha AeTeKTUPOBATb U pacrno3HaBaTb:

HecaHKLMOHMPOBaHHYO
NPOTSXKY Kabens

OTKpbITUE 1 3aKPbITHE
KPBILLKK JIOKa

Pa6oTbl B6AM3N U BHYTPU
KabenbHOWM kaHanM3aLmm

KoHTponb paboTbl NoapsAHON
opraHusaumm

CepBep, BKIOYAOLW NI

DAS — Distributed Acoustic Sensing
(pacnpenenéHHbIn JaTUMK aKyCTUYECKMX
Bo3aencTBuir). OH aHanm3npyeT

N UHTEPMNPETUPYET CUrHaNbl C Kabens-aaTymka.




YYBCTBUTESNbHbIN 2NEMEHT CUCTEMBI,
KOTOpPbIN GUKCUPYET M3MEHEHNS
BHeLIHen cpeabl (BUpaumio).

OnTUYyecKui Kabenb-pAaTynK —

NN\ N\
ANEA NN

N\ \ \
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I\ Y 7 7/
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PUHI BbICOKOBOJIbTHDbIX
NTNHUUN SN1eKTpornepenay

A4
Cuctema cnoco6Ha AeTeKTUPOBATb U pacrno3HaBaTb:

MOHUTO

¢
\b\‘\,\ \b‘\ /A TN X/
Z\ m.l\ll A _/sox \\‘\‘ \
PPN _.\wz&»ﬁﬁ.ﬂ .«w..ﬁés«& Wo&'

PPN »c\.v”)QP/I‘N)‘AD«Q

¥
]

.....

\\". &\’ .\..........

\l»\ﬂ\\h‘\i»_

1 MOMEeHT oTpsbiBa TMO
[OBbILEHHYO BETPOBYIO

KopoTkoe 3aMblkaHue,
Harpysky

YAAP MOJHMM
OTK/IOHEHWE OMop

O6pasoBaHue
KpuTtnueckoe

%4
W
N}
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Kabenb-gaTuunkK

Onga BONOKOHHO-OMTUYECKUX CUCTEM MOHUTOPUHIa

MOHUTOPWHI MPOMBbILLNEHHbIX U TPa)kAaHCKMX O6BbEKTOB
C MOMOLLbIO ONTUYECKMX Kabenem-a0aTumKoB NO3BONSET YAANEHHO
N B HEMPEPbLIBHOM PEXMME KOHTPOMMPOBATb VX COCTOSIHME

U3mepsem:

=%

;—% Temnepatypy
|
I:::|])>> AKyCTUKY

KoHTponunpyem:

Q YTeukn

O

A

> < MNoxapHyto
- ~ 6e30MacHOCTb

28
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Qﬂ ko

Hedopmaumio

[NepemelueHne

MepumeTpsl

CoCTOsIHME KOHCTPYKTUBHBIX
3N1EMEHTOB 34aHNN
1 COOPYXeHUM

& &
TexHonorunyeckme
npoLieccsl
@’ [MonoxeHne BHYTPUTPYBHOrO
CHapsaa



Codepbl npumeHeHUN

HedTerasonas
oTpacnb

UHPPACTPYKTYpPbI

NMonydabpukaThbl
ans no6bix
oTpacneu

29



HedTeraszoBas
OTpac/b

KOHCprKLI,l/Il/I A4 NCNoOJib3OBaHNA B HGCI)TFIHbIX N Fa30BbIX CKBaAXWHaX

MpumeHeHne

leodusnueckme kabenu:

AN4a 0eTalbHOro NccneoBaHMa CTPOEHUA CKBaXXMHbI, a TakKXe

\ Ka6enu cemeiictea ProLine, DeepWire u SlickLight ncnonesytotcs
N5 KOHTPOJIS 338 COCTOSHMEM CKBaXKWHbI B XOAE re0PpU3nNIecKmnx

MNCCnefoBaHN N KapOTaXHbIX paboT. Bce n3Bnekaemble

BHYTPWCKBAXMHHbIE Kaben YCTOMUMBBI K arpecCUBHON cpeae

¥ BbICOKMM TEMMNEpPaTypaM.

TmapaBnnyeckue AMHUN ynpassieHUs:
~ 4\ Tpy6bl Manoro avameTpa Anst SKCMYaTaLMM CKBAKUHHOTO

o6opyﬂosava, 3a60MHOro oTCeKaTenNst CKBaXnHbl, yrnpaBnsgaemoro

c noBepxHocTh (SCSSV).

MoHUTOPUHI Tpy60NpPOBOAOB:
Ka6enn ncnonb3ytotcs Ang MOHUTOPUHTA yTeyek
Ha TPy6onpoBoOAax

CTaunoHapHble BHYTPUCKBaXUHHbIE Kabenu:

Kabenu cemeinctra FlatPack n ProTEC aBnstoTca HesaMmeHUMbIM
CBSI3YIOLLMM 3BEHOM MEXY CKBaXXMHHbIMU F1y6UHHBIMW NPU6opamMm
(MaHOMeTpamMK, AaTuMKamMM TEMMEPATYPbl U T.4.) U HA3EMHOM
pervcTpupyoLLen 1 ynpasnsioLLlen annapatypon. Kabenn nmetot
MAOCKY0 GOPMY CTaHAAPTHbIX PA3MEPOB, YTO HAUYYLLMM O6Pa3oM
obecrneynBaeT pasmelleHme Baosib HKT 1 coBMecTumMocTb

C TPAAULMOHHBIMK A8 HedTerasoBow OTpac/v 3NeMeHTamMmn
KpenneHms.

CKBa)XUHHbIV KanunsipHbIin Tpy6onpoBoa;
KOHCTPYKLIMIU MCMONb3YIOTCS U1 MNOAAYMN UHTMOUTOPA B CKBAXKMHY
1 BbIAEPXKMBAIOT BbICOKOE AABIEHME.



ProLine-H

KoHcTpyKuus

1. OnTryeckoe BONIOKHO

2. TnapodobHbINn renb

3. CTanbHOM ONTUYECKUIA MOLY b

4. MepHas xumna

5. N3onaums

6. PacnpepnenéHHas npoBonoyYHas 6poHs,
WNHTErpnpoBaHHas B 060I04KY

7. O6onouka

MpumeHeHue

o [py3oHecyLnin reodmnsn4eckmni

e PacnpeaenéHHbli MOHUTOPUHI COCTOSIHWUS CKBaXKMHbI (DTS,
DAS)

o KapoTaxHble paboThbl

e [lepefaya CUrHaNOB OT CKBaXXMHHbIX MPUGOPOB

« ObecneyeHne NMTaHUs CKBAXXMHHOIO 060PYLOBaHMS

Mpeumyliecrsa

¢ DddeKkTnBHag repMeTn3aLma Ha yCTbe CKBaXKMHbI

« [loBbILLEHHas 3aliMTa OT KOPPO3UU

e BbicOKasi CTOMKOCTb K PacTSrMBaloLLMM U pa3aaBivBatoLLmMM
Harpyskam

I,
@_ bBonble nHdpopmaumm
O KOHCTPYKLMW B pazaene
Ha canTe

OCHOBHbIe TeXHUYeCcKue XapaKTepUCTUuKn

+90°C
+125°C
TemnepaTypHbIA PENTUHT 140°c
paTyp p +150°C
+180°C
+200°C
OunameTp Kabens 8,0-22,0 Mm
CeyeHue MeaHOM XXUnbl 0,5-2,5 mm?
KonnuecTBo BONIOKOH no 12
MwuHUManbHbIN paguyc nsrnéa 200
(6e3 Harpy3kmu)

BapwuaHTbl MICNONHeHUs
PasnnyHoe coyetaHmne MeaHbIX KWl 1 ONTUYECKOTO BOJIOKHA
B OAHOM Kabene

MaTepumanbl

OnTnyeckoe BONOKHO: OLHOMOAOBOE MY MHOFOMOLOBOE,

B TOM YMC/Ee BbICOKOTEMMEpPATYypHOe

MaTepuan Tpy6KUM: KOPPO3MOHHOCTOMKas CTanb Mapku 304, 316L
O6onouka: NONN3TUNEH, NoAUNPoNuIeH, $TopnoaMmMmepbl

BpoHs: BbICOKOMPOYHas CTaNbHas OLIMHKOBaHHas MPOBOJIOKa
WSIN MPOBOJIOKA M3 KOPPO3MOHHOCTOMKMNX CMIaBOB
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He¢TterasoBas oTpachb.

lfeodunsnyecknin kabenb


https://incabspecialty.ru/conventional-cables/oil/proline-h/

HedTerazosas oTpacib.

leodunsnyecknin kabenb

ProLine-C

2 ]

KoHcTpyKuus

1. MepgHasa xuna

2. Nzonauma

3. PacnpenenéHHas npoBosiovHas 6poHS,
MHTErpMpoOBaHHas B 060I04KY

4. O6ono4yka

MpumeHeHne

¢ [py3oHecyLmin reodumsnyeckmin

o KapoTaxHble paboTbl

o [lepenaya CUrHanoOB OT CKBAXMHHbBIX MPUGOPOB

o ObecneyeHne NMTaHWUS CKBaXXMHHOIO 060PYAOBaHMS

MpenmywecTBa

o DddeKTMBHasS repMeTM3aLIMs Ha YCTbe CKBAaXMHbI
« [loBbILEHHas 3aLLMTa OT KOPPO3UK
» BbiCOKasl CTOMKOCTb K paCTArMBatoLLmMm

1 pa3faBIMBalOLLMM Harpy3skam
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I,
6_ Bonble nHdopmaumm
O KOHCTPYKLUWMK B pa3aene
Ha canTe

OCHOBHble TeEXHUYECKME XapPaKTePUCTUKUN

TemnepaTypHbIA PENTUHT

OuameTp Kabens
CeyeHue MeHOM XXWbl

MuHMManbHbIN paguyc nsrnba
(6e3 Harpyskum)

BapuaHTbl uCcnonHeHus

+90°C

+125°C
+140°C
+150°C
+180°C
+200°C

8,0-22,0 mm
0,5-16,0 mm?

x200

PaznuyHbIn ANAMETP N KONMYECTBO MELHbIX XWNN

Matepuanbi

O60ono4Ka: NOANITUNEH, NoAUNponuIeH, GToOpPNoANMEpSbI
BpoHs: BbiIcOkonpoYHas cTanbHas OLMHKOBAHHAs MPOBOJIOKA
WM MPOBOJIOKA N3 KOPPO3MOHHOCTOMKMNX CMIaBOB


https://incabspecialty.ru/conventional-cables/oil/proline-c/

ProLine-PW

KoHcTpyKuums

1. 3onnpoBaHHasa MedHas xuna

2. [MpomexyTouyHas o6ono4ka

3. PacnpenenéHHas npoBosioyHas 6poHs,
WHTErpnpoBaHHas B 060104KY

4. O6onoyka

MpumeHeHne

e MoHTax 1 aemoHTax SLH 6e3 6puraasl TKPC
W TNYLUEHWNS CKBAXWHbI
e [Mutanue SUH

MpenmywecTtsa

e DbbdekTMBHag repMeTn3aums Ha yCTbe CKBaXMHbI
e BbICOKas CTOMKOCTb K BO3AENCTBUIO arpeCcCmBHbIX Cpes
e BblCcOKas CTOMKOCTb K pacTArvBatoLLmm

1 pa3faBAMBaloOLLMM Harpy3Kam

I,

6_ Bonblwe nHdopmaumm

O KOHCTPYKLUWUK B pa3aene

Ha canTe

OCHOBHbIe TeEXHUYEeCKne XapPaKTePUCTUKUN

+90°C
+125°C
Temn TYPHbIA PeUTUHT +140°C
emneparypHbli pe +150°C
+180°C
+200°C
AuvameTp kabens 20,0-22,0 mm
CeyeHue MeaHo’ Xuibl 8,0-16,0 mm?
MwuHUManbHbIN paguyc nsrnéa %200
(6e3 Harpy3km)

BapuaHTbl UCnonHeHus
VIHTerpauns ruapaBanyeckmux MTMHum

VIHTerpaumsa onTuyeckmx IMHUM 4ns pacnpenenéHHoro MmoHutopuHra (DTS, DAS)

MaTtepuanbi
O60n0o4Ka: NOANITUNEH, MOANAPONUIEH, GTOPMONNMEPBI

EpOHﬂZ BbICOKOMPOY4Hasa CTasibHasd OLUMHKOBaHHasa NpoOBOJIOKa

WAV NPOBOJIOKa N3 KOPPO3MOHHOCTOMKMX CMIaBoOB
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He¢TterasoBas oTpachb.

lfeodunsnyecknin kabenb


https://incabspecialty.ru/conventional-cables/oil/proline-pw/

HedTerazoBas oTpacib.

leodunsnyeckmin kabenb

DeepWire

DeepWire-H

e

KoHcTpyKuums

1. OnTnyeckoe BONOKHO
2. CTanbHOWM ONTUYECKMIA MOAY b

3. N3onaums
4. MenHas xuna

5. NpomexyTouHas 060104Ka
6. MoBMB 13 CTaNbHOW apMUPYIOLLEN MPOBONOKMN

MpumeHeHune

¢ [py30OHecCyLnin reodmnsnyecKkmni

* PacnpenenéHHbI MOHUTOPUHI COCTOSIHNS CKBaXKMHbI (DTS, DAS)
o KapoTaxHble paboThbl

o [lepefaya CUrHaNOB OT CKBaXXMHHbIX MPUGOPOB

* ObecneyeHne NUTaHUsA CKBAaXXMHHOIO 060PYyLOBaHMS

o [laporpaBuTaumoHHbI apeHax (SAGD)
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MpenmywectBa

o CTOMKOCTb K 3KCTPEMasbHbIM TeMrnepaTypam
 3alLMTa BOJIOKHa OT MPOHUKHOBEHUS BOAOPOAA
» Bblcokas NPOYHOCTb B KOMMAKTHOM UCMONHEHUN



OCHOBHbIe TEXHUYECKNE XapaKTEePUCTUKU

+90°C
+150°C
TemnepaTypHbIi PEATUHT +180°C
paTtyp p 1200°C
+260°C
+300°C
OunameTp Kabens 4,5-18,5 mm
CeueHune MmeaHoOM Xuibl 0,75-3,0 Mm?
KonuyecTBo BONOKOH no 12
MuHMManbHbIN pagnyc nsrnbéa %200
(6e3 Harpy3ku)
PekomeHayeMblii MUHUMabHbIN
X550
AuameTp posmka 6nok-6anaHca

BapuaHTbl ucnonHeHus

OnVHapHbIA AN ABONHOM CTalbHOM OMNTUYECKNIN MOAYb
OnTuyecknin monynb 6e3 rens

MepHble »Kunbl

Koppo3nMoHHOCTOMKas NpOBONOKa

MaTepmansl

OnTnyeckoe BONOKHO: OAHOMOAOBOE UM MHOTOMOLOBOE,
B TOM YMC/e BbICOKOTEMMepaTypHoe

MaTepuan Tpy6Kn: KOPPO3NMOHHOCTOMKAs CTasb Mapkn 316L,
BbICOKOMPOYHble crnagbl Incoloy

BpoHs: BbICOKOMPOYHas CTasbHas OLMHKOBaHHas NPOBOJIOKa
WA NPOBONOKA N3 KOPPO3NOHHOCTOMKMX CMIaBOB

I,

s

bBonble nHdopmaumm

O KOHCTPYKUWU B pa3gene

Ha canTe
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HedTerazoBas oTpacib.

leodunsnyeckmin kabenb

SlickLight

SlickLight-H

2_—-—1-:

SlickLight-S

§

SlickLight-S

(]

— G 5 I > WS |

SlickLight-C

—o-—0 o R-

SlickLight-C
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KoHcTpyKums

1. OnTMyeckoe BONIOKHO

2. CTanbHOM ONTUYECKMIA MOAY b

3. N3onaumsa

4. MenHas xuna

5. MOBWB 13 OLIMHKOBAHHOW CTaslbHOW MPOBOIOKM
6. 3alimMTHaa CTanbHasa Tpy6bka

MpeumyiecTBa

o KOMNaKTHbIM 1 NErknin kabenb

e YCTOMYMB K KOPPO3UM

e YCTOWMUMB K BbICOKMM TeMMepaTypam

e 3allmMTa BONIOKHA OT NPOHUKHOBEHMS BOLOPOAA

MpumeHeHune

e [py3oHecyLnin reodmnsnyeckmnin

o KapoTaxHble paboTbl

» PacnpenenéHHbiit MOHUTOPUHI COCTOSHNS CKBAXWHbI
(DTS, DAS)

e [epenaya curHana oT CKBaXXMHHbIX MPUHGOPOB



OCHOBHbIe TEXHUYECKNE XapaKTEePUCTUKU

+90°C
+150°C
TemnepaTypHbIi PEATUHT +180°C
paTyp p 1200°C
+260°C
+300°C
OunameTp Kabens 3,2-6,35 Mm
CeueHune MmeaHoOM Xuibl 0,75-3,0 Mm?
KonuyecTBo BONOKOH no 12
MuHMManbHbIN pagnyc nsrnbéa %200
(6e3 Harpy3ku)

BapuaHTbl uCnonHeHus

OnnHapHbIA AN ABONHOM CTalbHOM OMNTUYECKNIM MOAYNb

OnTuyecknin monynb 6e3 rens

JlononHUTENbHbBIN rPYy30HECYLLMI SNEMEHT — MOBUB CTaslbHbIX MPOBOIOK
MepHble »unbl

MaTepmanbl

OnTnyeckoe BONOKHO: OAHOMOAOBOE UM MHOTOMOLOBOE,
B TOM 4YMC/e BbiCOKOTEMMepaTypHoe

MaTepuan Tpy6Kn: KOPPO3MOHHOCTOMKAs CTanb MapKn 316L,
BbICOKOMPOYHble crnnagbl Incoloy, Inconel

BpoHs: BbICOKOMNPOYHas CTaNbHas OLMHKOBaHHAas MPOBOJIOKa
WK NPOBONOKa N3 KOPPO3NOHHOCTOWKMX CMIaBOB

I,

s

bonble nHdopmaumm

O KOHCTPYKLUWU B pa3gene

Ha canTe
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HedTerazosas oTpacib.

CTaunoHapHbI BHY TPUCKBAXKMHHBIN Kabesb

FlatPack

KoHcTpyKuus

1. MenHas »xunna

2. MNepBbIt CNo 13onsuUmMm

3. Bropon cnown nsonaunm

4. CtanbHas Tpy6ka

5. OnTryeckoe BONOKHO

6. CTanbHOM ONTUYECKUIA MOAY b
7. O6onouka
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MpumeHeHue

CTaunoHapHBbIN BHYTPUCKBAXXMHHbI Kabesb

MNMepepnaya curHana ot CKBaXMHHbBIX MPUGOPOB

Ob6ecneyeHne NUTaHNS CKBaXKMHHOTO 060PYAOBaHUS
PacnpenenéHHbii MOHUTOPUHI COCTOSIHUS CKBaxMHbI (DTS, DAS)
HenpepbIBHbIN KOHTPOIb COBLITUI B CKBaXKMHE

Mpeunmyiectsa

NHavBuayanbHasn KOHPUrypaLms nog Batl NpoeKT

CoyeTaHne MeHbIX XM 1 ONTUYECKOro BONIOKHa B OAHOM kabene
BbicOKasi CTOMKOCTb K BO3AENCTBUIO arpeCCUBHbIX CPe,

MonHas COBMECTUMOCTb CO CTaHAAPTHBIMU GUTUHIaMK
MpsmoyronbHas popma — HaaéxHoe kpenneHme k HKT
OnTnyeckoe BONOKHO — BbICOKasi MNOTHOCTb AaHHbIX —

TOYHbIE U BbICTPbIE PeLleHNs



BapuaHTbl GYHKLMOHaNbHbIX Moaynei

e 9

DneKTpuYecKnit DneKTpuYecKnit OnTuyeckuni KOM61HMPOBaHHbI KomM6uHMpoBaHHbIN
OOHOXWNbHbIN TPEXXKMbHBIN NEKTPO-OMNTUHECKUM 3NEKTPO-
C KOaKCKanbHbIM OMUTUYECKUN,
PaCcronoXeHeM BWUTOW NPOBOAHMK
MPOBOAHMKA

CeyeHne MegHOW XUbl

0,75-2,5 mm? 0,5-1,5 Mm? (kaxxaas) — 0,5-2,5mm? 0,5-1,5 mm?

KonmyecTBo BONOKOH
= = [0 12 BONOKOH 0o 12 BonokoH [0 4 BONIOKOH

MakcurmanbHO OOnyCTMMOe BHelWHee AaBneHne

MakcumansHo AONyCTMMOE BHYTPEHHEE NaBneHne

BapuaHTbl 06beamMHeHUs moaynen

11x 11 mm 11x 20 mm 11X 28 mm

I,

6_ bonble nHdopmaumm
O KOHCTPYKLWW B pasaene

Ha canTe

Tpy6ka nuHuM Yeunutens
rMAPaBINYECKOTO (3aWwmTa OT BbICOKMX
ynpasneHus pasfaBnmBatoLLMX
BO34ENCTBUI)
80 Mpa =
100 Mpa =
11X 37 MM
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HedTerazosas oTpacib.

CTaunoHapHbI BHY TPUCKBAXKMHHBIN Kabesb

ProTEC-H

7 —— 00— O _§ R

KoHcTpyKkuums

1. OnTryeckoe BONOKHO

2. CTanbHOM ONTUYECKMIA MOLY b
3. MepHas xxuna

4. N3onaums

5. Kopaenb

6. CTanbHas Tpy6ka

7. O6onoyka
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MpumeHeHue

o CTauMoHapHbIN BHYTPUCKBaXKMHHbIN Kabesb

» [lepenadva curHana ot CKBaXXMHHbIX MPUGOPOB

» ObecneyeHne NMTaHWS CKBaXXMHHOIO 060PYAOBaHMS

« PacnpeaenéHHbll MOHUTOPUHI COCTOAHMS CKBaXKMHbI (DTS, DAS)
» HenpepbiBHbIN KOHTPOb COBLITUN B CKBaXXMHE

MpeumyLecTsa

e BbiCOKas CTOMKOCTb K BO3AENCTBUIO arpeCcCmBHbIX Cpen
» [TonHas COBMECTUMOCTb CO CTaHAAPTHbIMU GUTUHIaMM
» KBagpaTHasa dopma — Hafné&xHoe kpenneHne Kk HKT
» OnTNYeckoe BONIOKHO — BbICOKas MAOTHOCTb AAHHbIX —
TOYHbIE 1 6bICTPbIE peLleHUs
o CoyeTaHme MeLHbIX XM/ 1 ONTUYECKOrO BONIOKHA B OLHOM Kabene



OCHOBHbIe TEXHUYECKNE XapaKTEePUCTUKU

TemnepaTypHbIii PENTUHT

MuHMManbHag TemnepaTypa
MOHTaXa

Pa3mepbl kabensi No BHeLLHen
o60ono4ke

JOunameTp 3aWMUTHOM CTaNbHOMN
TPy6KM

CeyeHue MmegHOM Xunbl
KonuuectBo OB B kabene

MuHUManbHbIN paguyc nsruéa
(6e3 Harpy3ku)

BapuaHTbl UCNoONHeHUs
OnTnyecknin mofynb 6e3 rens
B kpyrnow o6onouke

MaTepuansbi

OnTuYeckoe BONIOKHO: OJIHOMOLOBOE U MHOTOMOLOBOE,

B TOM 4YMC/e BbICOKOTEMNEPATYPHOE

MaTepuan Tpy6Kn: KOPPO3MOHHOCTOMKAs CTanb Mapkn 304, 316L,

BbICOKOMPOYHbI€ CMNaBbl |HCOlOy

+90°C

+150°C
+180°C
+200°C
+260°C

-40°C

11,0x11,0 mm

6,35 MM

0,5-2,5 mm?
no 12

X200

O60n04Ka: NOANITUNEH, NOANNPONUAEH, GTOPMONMMEPSI
M3onaums: nonnaTmuneH, noannponuneH, ¢topnonmmepsl

I,

4

bonble nHdopmaumm

O KOHCTPYKUWUK B pa3gene

Ha canTe
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HedTerazosas oTpacib.

CTaunoHapHbI BHY TPUCKBAXKMHHBIN Kabesb

ProTEC-C

5 =4=.3‘ 2 —1 —
]

KoHcTpyKuus

1. MepgHasa xuna

2. MNepBbI cNov n3onsaumm
3. Bropow cnoi nsonaumnmn
4. CtanbHas Tpy6ka

5. O6onouka

MpumeHeHne

o CTauMOHapHbIN BHYTPUCKBaXKMHHbIV Kabenb
e [lepenaya curHana oT CKBaXXMHHbIX MPU6OPOB
o ObecneyeHne NUTaHUs CKBaXXMHHOTO 060PYAOBaHUS

MpenmywecTBa

¢ BbICOKas CTOMKOCTb K BO3AENCTBUIO arpeCCUBHbBIX Cpes,
¢ [lonHas COBMECTMMOCTb CO CTaHAAPTHBIMU GUTUHIaMU
* KBagpaTHas dopmMa — HagéxHoe KpenneHue Kk HKT
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%

s

bonble nHdopmaumm
O KOHCTPYKLWW B pasaene
Ha cauTe

OCHOBHble TeEXHUYECKME XapPaKTePUCTUKUN

TemnepaTypHbIA PENTUHT

MuHumanbHas TemnepaTtypa
MOHTaxa

Pa3mepbl ka6ensi No BHelWHen
o6onouke (B cTaHAapTHOM
MNCMNONHEHUK)

CeueHue MeaHOo’ Xuibl

MwuHUManbHbIN paguyc nsrnéa
(6e3 Harpy3km)

BapwuaHTbl ucnonHeHus
B kpyrnow o6onouke

MaTepumansl

+90°C

+150°C
+180°C
+200°C
+260°C

-40°C

11,0 x 11,0 mm

0,5-2,5 Mm?

x200

M3onaums: nonnaTuneH, nonannponuieH, GTopnonumepsl
MaTtepwuan Tpy6Kmn: KOPPO3MOHHOCTOMKas CTanb Mapkn 316L,

BbICOKOMPOYHbIE CMaBbl |ﬂCOlOy

O6oo4Ka: NOANITUIEH, NOAUMPONUIEH, GTOPMONVUMEPI


https://incabspecialty.ru/conventional-cables/oil/protec-c/

ProTEC-S

KoHcTpyKuus

1. OnTryeckoe BONOKHO

2. CTanbHOM ONTUYECKMIA MOAY b
3. N3onsaumsa

4. CtanbHasa Tpy6ka

5. Hapy»xHas o6onouka

MpumeHeHune

o CTauMoHapPHbIN BHYTPUCKBAXXMHHbIN Kabesb

» PacnpenenéHHbIi MOHUTOPWHT COCTOSIHNSA CKBaXKMHBbI (DTS, DAS)

¢ HenpepbIBHbI KOHTPOJb COBLITUIM B CKBaXKNHE
e [lepenaya CUrHanoOB OT CKBAXMHHbBIX MPUGOPOB

Mpenmyiecrtsa

e BbiCOKas CTOMKOCTb K BO3AENCTBUIO arpPeCcCUBHbBIX Cpes

¢ [lonHas COBMECTUMOCTb CO CTaHAAPTHBIMU GUTUHIaMU

« KagpaTHas dopma — HaaéxHoe kpenneHue Kk HKT

e OnTnyeckoe BOIOKHO — BbICOKas MIOTHOCTb AAHHbIX — TOYHbIE

1 6bICTPbIE peLleHns

I,

4

bonble nHdopmaumm
O KOHCTPYKLWW B pasaene
Ha cauTte

OCHOBHbIe TeXHUYeCcKue XapaKTepUCTUuKn

TemnepaTypHbIA PENTUHT

MuHuManbHas TemnepaTtypa
MOHTaXa

Pasmepbl ka6ens No BHeLWHen
o6oJiouKe

JnameTp 3aLMTHOM CTaNlbHOMN
TPYy6KM

KonnuyectBo BONOKOH

MuHUManbHbIN paguyc nsruéa
(6e3 Harpy3kum)

BapuaHTbl UCnonHeHus
B kpyrnown o6onouke
OnTuyecknin moaynb 6e3 rens

Matepuanbi

+90°C

+150°C
+180°C
+200°C
+260°C
+300°C

-40°C

11,0 x 11,0 mm

4,0 MM, 6,35 MM

no 12

x200

OnTmnyeckoe BONOKHO: OAHOMOLOBOE UM MHOFOMOLOBOE,

B TOM 4YNC/e BbICOKOTEMMEPATYPHOE

M3onsums: nonnatuneH, noannponuieH, GTopnonmmepsl
MaTepuan Tpy6Ku: KOPPO3MOHHOCTOMKAs CTanb Mapku 316L,

BbICOKOMPO4HbIE CMaBbl |I’1COlOy

O60n04Ka: NONNITUNEH, NOAUNPONUAEH, GTOPMONMMEpPSI
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HedTerasoBas oTpachb.

6enb

N BHYTPUCKBaXWHHbIV Ka

CTauroHapHbl


https://incabspecialty.ru/conventional-cables/oil/sensotef-2/

HedTerazosas oTpacsb.

6onpoBoa

M KanunnapHeli Tpy

CKBaXXUHHbI

Capillary Tube

KoHcTpyKuus

1. CranbHas Tpy6Ka

2. MonumepHas Tpy6ka

3. PacnpenenéHHas npoBonoyHas 6poHs,
WNHTErpnupoBaHHas B 060104KY

4. O6onouka

MpumeHeHue

« MNonaya MHrMEUTOPA B CKBAXKMHY

MpenmyuwiecTtBa

e DbdekTMBHag repMeTn3aLmns Ha yCTbe CKBaXKMHbI

o [1bKas KOHCTPYKLMS

e BbicOkasi CTOMKOCTb K BHYTPEHHEMY W1 BHELLHEMY AaBNEHMIO

e CTOWKOCTb BHELUHEN OH60TOUKM K BBICOKMM TemnepaTypam

» BbiCOKas CTOMKOCTb K BO34EMNCTBMIO arpeCCUBHbIX Cpef,

e BO3MOXHOCTb N3rOTOBNEHMS N3 CMIABOB CTOMKMX
K KOPPO3WK, NO3BONSIOLLMX IKCMyaTaLMIO B CPEAE C BbICOKUM
cofepxaHnem cepoBofopoaa
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%

6_ bonble nHdopmaumm
O KOHCTPYKLWW B pasaene

Ha canTe

OCHOBHble TeEXHUYECKME XapaKTEePUCTUKUN

+90°C
TemnepaTypHbIA PERTUHT +125°C

+140°C
BHyTpeHHMI1 snameTp TPy6KM 3,6 -70mMm
JOuameTp no o6onouke 10,0 - 17,0 Mm
Pa6ouee BHyTpeHHee faBneHue ot 15 MMMa
MwuHuManbHbIN paguyc nsrnéa X200

BapwuaHTbl McnonHeHus
[TonMMepHbIN nav CTanbHOM TPYHGOMPOBOA,

MaTepumansbl

O60n04Ka: NOANNPONUAEH, MOANITUNIEH

MaTtepwuan Tpy6Ku: KOPPO3MOHHOCTOMKas CTanb Mapkn 304, 316L,
BbICOKOMPOYHble crnnaBbl Incoloy

BpoHs: BbICOKOMPOYHas CTaNlbHasi OLMHKOBaHHAsh MPOBOJIOKa

WY NPOBOJIOKA N3 KOPPO3MOHHOCTOMKMX CMIaBoOB
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Hydraulic Control Line

=i

9

KoHcTpyKuums

1. CranbHas Tpy6Ka
2. O6onouka

MpumeHeHne

. I'M,qpaBaneCKaq NNHNA ynpasneHns

MpenmyuwecTsa

* Bbicokasi CTOMKOCTb K BHYTPEHHEMY W BHELLHEMY
[laBNeHUIO

¢ BbICOKasi CTOMKOCTb K BO3AENCTBUIO arpeCcCmBHbIX Cpes

* [lonHas COBMECTUMOCTb CO CTaHAAPTHLIMU PUTUHIAMM

* KBagpaTHasa dopma — HaféxHoe kpenneHve Kk HKT

O

I,
6_ Bonblwe nHdopmaumm
O KOHCTPYKLWUK B pa3aene
Ha cauTte

OCHOBHbIe TeXHUYecKue XapaKTepPUCTUKUN

TemnepaTypHbIA PEUTUHT

Hapy>XHbi anameTp cTasbHOMN
TPYy6KM

TonwmHa CTEHKMU TPY6KU

MakcumanbHo aAonyctmmoe
BHeLlHee faBsieHne

MakcumanbHo ponyctumoe
BHYTPEHHee AaBJieHne

Pa3mepbl no 060s10uKe

Bec Tpy6ku (c 060n04KOIA)

BapwuaHTbl McnonHeHus
B kpyrnow o6onouke
be3 o6onoukn

MaTepumansbl

+90°C

+150°C
+180°C
+200°C
+260°C

6,35 MM
0,8 MM

80 Mna

100 Mna

11,0 x 11,0 mm
110 (180-210) kr/km

MaTepuan Tpy6KuM: KOPPO3MOHHOCTOMKAs CTanb Mapku 316L,

BbICOKOMPOYHble crinasbl Incoloy

O6onouKa: NOAMITUNEH, NOAUNPONUIEH, GTOPNONUMEPI
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He¢TterazoBas oTpacns.

rMﬂ,paBﬂI/IHeCKI/Ie NVHWUW ynpasneHnsa 4
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HedTerasosas oTpacib.
MOHUTOPUHT TPY6OMPOBOAOB

UniSense

KoHcTpyKuums

1. OnTryeckoe BONOKHO

2. CTanbHOM ONTUYECKMIA MOAY b, 3aNONHEHHbIV TMAPOGOBHLIN renem
3. [TOBUMB 13 apMUPYIOLLMX MPOBOSIOK

4. O6onouka

46

MpumeHeHue

» CB$13b CKBaXXMHHbIX Kabenen ¢ 610KOM KOHTPONS

* PacnpenenéHHbli MOHUTOPUHT MPOTAXEHHbIX O6GbEKTOB:
TOHHENW, LOPOTU, XenesHble foporu, Tpy6onposoabl (DAS, DTS)

o MOHWUTOPUHT yTeuek Ha TpybonpoBoax

o CucTeMbl NOXapHOM 6€30MacHOCTU

e Kak anemeHT WwnaHrokabens

MpenmywiectBa

o CB#3b U MOHUTOPUHT B OAHOM Kaberne

o KOMMaKTHbIV 1 NErknin kabesb

* BbicOKas CTOMKOCTb K PAaCTArMBAIOLMM Harpy3kam

e Bbicokasi CTOMKOCTb K pa3fiaBmBatoLLM Harpy3kam

e OTnM4YHas 3aliMTa OT rpbI3yHOB

o CoxpaHsieT paboTOCNOCOB6HOCTb B YCNOBUAX BO3AENCTBUS NMAaMEHN



I,

OCHOBHbIe TeEXHNYEeCKune XapaKTepUCTUKn g_ bonbwe nHdopmaummn
O KOHCTPYKLUUW B pasgene

+90°C Ha canTe

Temn TYPHbIA PEUTUHT +125°C

emnepaTypHbin pe +140°C

+200°C

MakcumanbHo gonycTumas 4-10 KM

pacTaruBaloLLas Harpyska

MakcumanbHo gonycTumas 1 kH/em

paspaBnuBaloLLas Harpyska

[vnameTp Kabens 4,5-12,7 Mm

KonnyecTBo BONOKOH 0o 96

MuHMManbHbIA paanyc nsrnéa x200

BapuaHTbl ucnonHeHus

BO3MOXHO M3roToBNEHME B OTHECTOMKOM UCTMONHEHUM
OnTunyeckn mofynb 6e3 rens

Pa3nuyHbIi TeMnepaTypHbIN PENTUHT

bes 6poHun

MaTepuansbi

OnTnyeckoe BONOKHO: OHOMOLOBOE UM MHOTOMOLOBOE,

B TOM YMC/IEe BbICOKOTEMIMEpPATYpHOe

MaTepuran moayns: KOPPO3MOHHOCTOMKasa CTanb Mapku 304, 316L
O6onouka: NOAN3TUAEH, NonunponuieH, GTopnoanmMmepsi

BpoHs: BbICOKOMPOYHas CTaslbHasi OLMHKOBaHHas MPOBOJIOKa

WY MPOBOJIOKA M3 KOPPO3NOHHOCTOMKMUX CMIaBOB
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HedTerasosas oTpacib.
MOHUTOPUHT TPY6OMPOBOAOB

Non-metallic MultiSense

2 o mm—

KoHcTpyKuums

1. OnTnyeckoe BONOKHO

2. OnTuyecknin mopynb 13 MBT, 3anNOnHEHHbIN TMAPOPO6HBIM renem
3. bydepHoe nokpbiTre

4. CTeknonnacTMKOBBIV NPYTOK

5. Punkopa

6. O6onouka

MpumeHeHune

« PacnpenenéHHbii MOHUTOPWHT TemnepaTypsl (DTS)

* PacnpepenéHHbI MOHUTOPUHI akycTu4ecux Bo3aencTaumi (DAS)

» PacnpenenéHHbii MOHUTOPUHE aedopmaumm (DSS)

* PacrpeaenéHHbI MOHUTOPUHI MPOTAXEHHbIX O6bEKTOB: TOHHENN,
[LOPOTW, XenesHble 4OPOrv, KOHBeepsl, TPy6onpoBoib

MpenmyuwecTtBa

o OQHOBpPEMEHHOE M3MEPEHME Pa3/IMYHbIX MapaMeTpoB
* Bce Bunabl pacnpenenéHHoro moHutopuHra (DTS, DAS, DSS)
B OAHOW KOHCTPYKLIMM
o KOMMaKTHbIM 1 NErknin kabenb
o [TONHOCTbBIO AMINEKTPUYECKUIA
o [lOBbILIEHHAs YYBCTBUTENbHOCTb K aKyCTUYECKUM BO3AENCTBUAM
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I,
é_ bonble nHpopmaumm
O KOHCTPYKLUWK B pasaene
Ha canTe

OCHOBHbIe TEXHUYECKMe XapPaKTepPUCTUKnN

+90°C
TemnepaTypHbIA PEATUHT +125°C

+140°C
OuameTp Kabens 4,5 MM
Bec ka6ens 20 Kr/km

BapuaHTbl ucnonHeHus

MpodunmpoBaHHas 06004Ka 4S5 yULLEro CLemnieHns
C 06beKTaMN MOHUTOPUHTA

JononHuTenbHble 3aLUMTHbIE MOKPOBBI

3alWmnTHas CTanbHas Tpybka

MaTepumansl

OnTnyeckoe BONIOKHO: OLHOMOAOBOE WY MHOFOMOJOBOE,
B TOM YMC/Ee BbICOKOTEMMEpPaTypHOe

O6onouyka: NOAN3TUNEH, NOANAPONUAEH, GTOPMONNMEPDI
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OTpacsib ropoacKkoun
MHPPACTPYKTYpPbHI

KOHCTPYKLUMM NCNOMBb3YIOTCS A1 MOHUTOPUHIA COCTOSHWS MPOMBbILLIEHHbIX
O6BHEKTOB N O6HLEKTOB rOPOACKON MHDPACTPYKTYPbI

MpumeHeHue

| A
'
Ijﬂ o 30aHWs 1 COOPYXKEHUS |® |®% TpaHcnopT % [BVXEHWS rpyHTa
42 [ Y
‘ CuncTembl MOXapHOM = .
@ 6e30MaCHOCTH [eoTepMmasbHble SBNEHUS = KpuvoreHHbIt MOHUTOPUHT



OTpacnb ropoACcKON MHPPACTPYKTYpbI

Non-metallic MultiSense

2 o mm—

KoHcTpyKuus

1. OnTn4yeckoe BONOKHO

2. OnTuyecknin mogynb 13 MNMBT, 3aNonaHeHHbIN rTMAPOPO6HLIM renem
3. bydepHoe nokpbiTre

4. CTeKnonnacTUKOBBIV NPYTOK

5. Punkopna

6. O6onouka

MpumeHeHue

» PacnpenenéHHbIi MOHUTOPUHT TemnepaTypsl (DTS)

* PacnpeaenéHHbIi MOHUTOPUHI akycTu4ecux Bo3aencTaumi (DAS)

* PacnpenenéHHbl MOHUTOPUHI AedopmaLimm (DSS)

o PacnpenenéHHblt MOHUTOPUHI MPOTSXEHHbIX OOGbEKTOB: TOHHENN,
LOPOrN, XenesHble LOPOru, KOHBeNepbl, TPY6ONMPOBOAbI

MpenmywecTsa

o OpHOBpPEMEHHOE M3MepPEeHMEe pasnYHbIX NapaMeTpoB
« Bce Buabl pacnpenenéHHoro moHutopuHra (DTS, DAS, DSS)
B OAHOM KOHCTPYKLMK
o KoMnakTHbI 1 nérkui kabenb
¢ [MOAHOCTbIO AMINEKTPUYECKINI
¢ [loBbIWEHHAs YyBCTBUTENIbHOCTb K aKyCTUYECKUM BO3AENCTBUSM
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I/
@_ bonble nHdopmaumm
O KOHCTPYKLWW B pasaene
Ha canTe

OCHOBHbIe TeXHMNYECKMNEe XapPaKTepPUCTUKnN

+90°C
TemnepaTypHbIA PEATUHT +125°C

+140°C
[OuvameTp kabens 4,5 MM
Bec ka6ens 20 Kr/km

BapuaHTbl ucnonHeHus

MpodunmnpoBaHHas 060104Ka ANS NyYLLIErO CLEenIeHns
C 06beKTaMN MOHUTOPUHTA

JononHnTenbHble 3aLMTHbIE MOKPOBbI

3alnTHas CcTanbHas Tpybka

MaTepumansl

OnTnyeckoe BOSIOKHO: OIHOMOAOBOE UM MHOFOMOJOBOE,
B TOM YMC/e BbICOKOTEMMEPATYPHOE

O60n04Ka: NOANSTUNEH, NOANNPONUIEH, GTOPMONNMEPDI
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StrainSense

=’ m. !

KoHcTpyKkuus

1. OnTryeckoe BONOKHO

2. bBydepHoe nokpbiTue

3. CTanbHOM ONTUYECKUIA MOLY b
4. NMpomerxkyTo4Has 06004Ka

5. [oBMB CTasbHbIX MPOBONOK

6. O6onouka

MpumeHeHune

o PacnpenenéHHbii MOHUTOPUHI AedOopMaLMM NPOTIXKEHHbIX
O6BEKTOB: TOHHENMW, LOPOTK, XeNesHble Loporu, Tpy6onposoas! (DSS)
e MOHWUTOPUHT cMeleHus rpyHTa (DSS)

Mpeumyliecrtsa

¢ BbicOkas 4yBCTBUTENBHOCTb K AedopmaLimm
¢ BblCcOKasi CTOMKOCTb K BO3LENCTBUIO arpeCCUBHbIX Cpes
* Bbicokas CTOMKOCTb K PacTArvBaloLLMM M pa3AaBivBalOLLMM Harpy3kam

I,
6_ bonble nHdopmaumm
O KOHCTPYKLWW B pasaene
Ha cauTe

OCHOBHbIe TeXHUYEeCKue XapaKTepUCTuKn

+90°C
TemnepaTypHbI PENTUHT 125°c
paTypHbi p +140°C
+200°C
MakcumanbHo gonycTumas 4-10 kH
pacTsaruBatolLas Harpyska
AuvameTp kabens 4,5-12,7 MM
MwuHuManbHbIN paguyc nsrméa x200

BapuaHTbl UCnoNHeHus
MpodunnposaHHas 060104Ka ANs NyYLLErO CLEMNIEHNS C 6ETOHOM

MaTtepuanbi

OnTmyeckoe BONIOKHO: O4HOMOLOBOE UM MHOrOMOAOBOE,

B TOM YMCJie BbICOKOTEMMNEPATypHOE

MaTepuan Mmofyns: KOPPO3MOHHOCTOMKas CTanb Mapkn 304, 316L
O60no4ka: NOANITUNEH, NoAMNponuaeH, GTopnonnmMepsl

BpoHs: BbicokonpoyHas cTanbHas OLUMHKOBaHHAs MPOBOIOKA

VAN NPOBONOKA N3 KOPPO3MOHHOCTOMKNX CMNaBOB
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OTpac/ib ropoACcKON MHPPaCTPYKTYPbI
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OTpacnb ropoAcKoOn UHPPACTPYKTYPbI.

KpnoreHHbIn MOHUTOPUHT

UniSense

KoHcTpyKuums

1. OnTryeckoe BONOKHO

2. CTanbHOM ONTUYECKMIA MOAY b, 3aNONHEHHbIV TMAPOGOBHLIN renem
3. [TOBUMB 13 apMUPYIOLLMX MPOBOSIOK

4. O6onouka

52

MpumeHeHue

» CB$13b CKBaXXMHHbIX Kabenen ¢ 610KOM KOHTPONS

* PacnpenenéHHbli MOHUTOPUHT MPOTAXEHHbIX O6GbEKTOB:
TOHHENW, LOPOTU, XenesHble foporu, Tpy6onposoabl (DAS, DTS)

o MOHWUTOPUHT yTeuek Ha TpybonpoBoax

o CucTeMbl NOXapHOM 6€30MacHOCTU

e Kak anemeHT WwnaHrokabens

MpenmywiectBa

o CB#3b U MOHUTOPUHT B OAHOM Kaberne

o KOMMaKTHbIV 1 NErknin kabesb

* BbicOKas CTOMKOCTb K PAaCTArMBAIOLMM Harpy3kam

e Bbicokasi CTOMKOCTb K pa3fiaBmBatoLLM Harpy3kam

e OTnM4YHas 3aliMTa OT rpbI3yHOB

o CoxpaHsieT paboTOCNOCOB6HOCTb B YCNOBUAX BO3AENCTBUS NMAaMEHN



I,

OCHOBHbIe TeEXHNYEeCKune XapaKTePUCTUKHU @_ bonbwe nHdopmaummn
O KOHCTPYKUMWW B pasgene

+90°C Ha camnTe

Temn TYPHbIA PEUTUHT +125°C

emnepaTypHbin pe +140°C

+200°C

MakcumanbHo gonycTumas 4-10 KM

pacTaruBaloLLas Harpyska

MakcumanbHo gonycTumas 1 kH/em

paspaBnuBaloLLas Harpyska

[vnameTp Kabens 4,5-12,7 Mm

KonnyecTBo BONOKOH 0o 96

MuHMManbHbIA paanyc nsrnéa x200

BapuaHTbl ucnonHeHus

BO3MOXHO M3roToBNEHME B OTHECTOMKOM UCTMONHEHUM
OnTunyeckn mofynb 6e3 rens

Pa3nuyHbIi TeMnepaTypHbIN PENTUHT

bes 6poHun

MaTepuansbi

OnTnyeckoe BONOKHO: OHOMOLOBOE UM MHOTOMOLOBOE,

B TOM YMC/IEe BbICOKOTEMIMEpPATYpHOe

MaTepuran moayns: KOPPO3MOHHOCTOMKasa CTanb Mapku 304, 316L
O6onouka: NOAN3TUAEH, NonunponuieH, GTopnoanmMmepsi

BpoHs: BbICOKOMPOYHas CTaslbHasi OLMHKOBaHHas MPOBOJIOKa

WY MPOBOJIOKA M3 KOPPO3NOHHOCTOMKMUX CMIaBOB
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OTpacnb ropoAcKoOn UHPPACTPYKTYPbI.

KpnoreHHbIn MOHUTOPUHT

KoHcTpyKuums

1. OnTnyeckoe BONOKHO

2. TnapodobHbIN renb

3. OAMHaPHBIN NN ABOMHOM CTanbHOM
ONTUYECKUI MOLYTb

4. O6ono4yka

MpumeHeHUue

» PacnpeaenéHHbIi MOHUTOPUWHI MPOTSHXEHHBIX O6GBEKTOB: TOHHENN,
LLOPOrH, XenesHble OPOoru, TPY6OoNPOBOAbI, CUNOBbIE BbICOKOBO/LTHbIE
Kabenu 1 dpasHble nposoda (DAS, DTS, DSS)

» B kauyecTBe kabens cBs3un
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MpeumyliecTsa

e MoXeT BbICTYNaTb Kak KOMMOHEHT Pa3/InYHbIX TUMOB Kabens

WNN KaK CAMOCTOATENbHbIM Kabenb-AaTumK
» CoxpaHsieT paboTOCMNOCO6HOCTb B YCIOBUSX BO3AENCTBUSA MIaMeEHN
o KOMMaKTHbIV 1 NErknin kabenb



I,

OCHOBHblE TEXHUYECKUE XapPaKTEPUCTUKMN @_ Bonble nHbopmaumm

TemnepaTypHbIii PeNTUHT

OunameTtp moayns
JOunameTp Kabens
KonuyecTBo BONOKOH

MwuHUManbHbIN paguyc nsruéa

BapuaHTbl uCnonHeHus
OnOMHapHbLIM AN ABOMHOM CTalbHOW
OnTuyecknin monynb 6e3 rens
[MonumepHasa o6onoyka

O KOHCTPYKLMW B pasaene
+90°C Ha caunTe
+150°C

+180°C
+200°C

+260°C (MakcMManbHO BbiCOKas TemnepaTypa ANns kabens B MoNMMeEPHOM 060104Ke)
+300°C
1 BblLLIE MO 3anpocy

1,1-6,35 mm
1,9-10,0 mm
no 96
x 202

ONTUYECKUI MOLY/b

BO3MOXHO M3roToBNEHWE B OTHECTOMKOM UCMONHEHNM

MaTepumanbl

OnTUYecKoe BOSIOKHO: OIHOMOAOBOE Wi MHOTOMO/0OBOE,

B TOM YMC/IE BbICOKOTEMMEPATYPHOE

MaTepuan moayns: KOPPO3MOHHOCTOMKAA CTanb Mapkn 304, 316L,

BbICOKOMPOYHble crnagbl Incoloy

O60onouKa: NONUITUAEH, NOAUMPONUAEH, $PTOPNOAUMEPI
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KpnoreHHbIn MOHUTOPUHT

OTpacnb ropoAcKoOn UHPPACTPYKTYPbI.

%

~ Bonbwe nHbopmMaLmnm
TempSense O oncmyiion s posgene

Ha cauTe
1
KOHCprKLI,VISI OCHOBHbIe TeXHUYeckmne XapPaKTePUCTUKA
1. OnTnyeckoe BONOKHO +90°C
2. CTanbHOM ONTUYECKMIA MOAY b +150°C
3. [OBMB M3 CTaNbHOW apMUPYIOLLEN MPOBONOKM +180°C
TemnepaTypHbIi PeATUHT +200°C
+260°C
+300°C
[OuameTp kabens 4,5-18,5 mm
HpeumymeCTBa CeyeHue MeHOM XXWbl 0,75-3,0 MMm?
o CTOMKOCTb K 3KCTPeMasibHbIM TeMMepaTypam KonuuecTBo BOIOKOH no12
e 3almMTa BONOKHa OT NMPOHWKHOBEHWS BOAOPOa .
» BbicOKasi NPO4YHOCTb B KOMMAKTHOM UCMONHEHUN MuHumanbHbIit panuyc usrnéa x200
(6e3 Harpy3km)
PekomeHayeMblit MUHUMabHbIA
xX55¢
AvameTp ponuka 6nok-6anaHca

MpumeHeHne

BapuaHTbl ucnonHeHus

OAVHapHBIA AN ABOVNHOM CTalbHOM OMNTUYECKNIN MOAY b
OnTunyecknin moaynb 6e3 rens

MefHble »Xunnbl

Koppo3noHHOCTOMKas MPOBONOKA

¢ KpuoreHHbI MOHUTOPUHI

* PacrnpeaenéHHbln MOHUTOPUHI COCTOSIHNS CKBaXKMHbI (DTS, DAS)
o KapoTaxHble paboTbl

o [py3oHecyLnin reodunsnyeckmni

MaTepumansbl

OnTnyeckoe BONIOKHO: OLHOMOAOBOE MY MHOTOMOOBOE,
B TOM YMC/e BblCOKOTEMMepaTypHoe

MaTtepwuan Tpy6Ku: KOPPO3MOHHOCTOMKas CTanb Mapkn 316L,
BbICOKOMPOYHble crnnaBbl Incoloy

BpoHs: BbIcCOkONPOYHas CTanbHas OLIMHKOBaHHas MPOBO/OKa
WAV MPOBOJIOKa N3 KOPPO3MOHHOCTOMKMX CMIaBOB
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[MonydabpukaThbi
ONa No6bIX OTpacien

Kabenn MoryT MCronb30BaThCs KaKk CAMOCTOSTESbHbIV Kabeb-AaTumK,
a TaK YXe B Ka4yeCTBe COCTaBHOIO 3/IEMEHTAa Pa3/inyHbIX TUMOB Kabeneu

MpumeHeHMne

) . 7
m PacnpenenéHHbin MOHUTOPUHT % B kayecTBe kabens
(< g MPOTSXEHHbIX OGBEKTOB 7 CBS3M



MonydabpukaTtbl ans No6bIX oOTpacneun

KoHcTpyKuums

1. OnTnyeckoe BONOKHO

2. TnapodobHbIN renb

3. OAMHaPHBIN NN ABOMHOM CTanbHOM
ONTUYECKUI MOLYTb

4. O6ono4yka

MpumeHeHUue

» PacnpeaenéHHbIi MOHUTOPUWHI MPOTSHXEHHBIX O6GBEKTOB: TOHHENN,
LLOPOrH, XenesHble OPOoru, TPY6OoNPOBOAbI, CUNOBbIE BbICOKOBO/LTHbIE
Kabenu 1 dpasHble nposoda (DAS, DTS, DSS)

» B kauyecTBe kabens cBs3un
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MpeumyliecTsa

e MoXeT BbICTYNaTb Kak KOMMOHEHT Pa3/InYHbIX TUMOB Kabens

WNN KaK CAMOCTOATENbHbIM Kabenb-AaTumK
» CoxpaHsieT paboTOCMNOCO6HOCTb B YCIOBUSX BO3AENCTBUSA MIaMeEHN
o KOMMaKTHbIV 1 NErknin kabenb



%

OCHOBHblE TEXHUYECKUE XapPaKTEPUCTUKMN 6‘ Bonble nHbopmaumm

TemnepaTypHbIii PeNTUHT

OunameTtp moayns
JOunameTp Kabens
KonuyecTBo BONOKOH

MwuHUManbHbIN paguyc nsruéa

BapuaHTbl uCnonHeHus
OnOMHapHbLIM AN ABOMHOM CTalbHOW
OnTuyecknin monynb 6e3 rens
[MonumepHasa o6onoyka

O KOHCTPYKLMW B pasaene
+90°C Ha caunTte
+150°C

+180°C
+200°C

+260°C (MakcMManbHO BbiCOKas TemnepaTypa ANns kabens B MoNMMeEPHOM 060104Ke)
+300°C
1 BblLLIE MO 3anpocy

1,1-6,35 mm
1,9-10,0 mm
no 96
x 202

ONTUYECKUI MOLY/b

BO3MOXHO M3roToBNEHWE B OTHECTOMKOM UCMONHEHNM

MaTepumanbl

OnTUYecKoe BOSIOKHO: OIHOMOAOBOE Wi MHOTOMO/0OBOE,

B TOM YMC/IE BbICOKOTEMMEPATYPHOE

MaTepuan moayns: KOPPO3MOHHOCTOMKAA CTanb Mapkn 304, 316L,

BbICOKOMPOYHble crnagbl Incoloy

O60onouKa: NONUITUAEH, NOAUMPONUAEH, $PTOPNOAUMEPI
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6_ Bonble nHdopmaumm
B pasfene Ha canTe

Ka6éenb no Balwimm
Tpeb6oBaHUAM

I'eoc]>|/|31/|qec+<1/|e MCcnegoBaHMs U BONOKOHHO-OMNTUYECKNI Kaxxabi MPOEKT MMEET CBOU OCOBEHHOCTU U Tpe6yeT

MOHUTOPUNHT Tpe6y}0T O4Y€Hb CI'IeLI,IAqDI/I‘-IeCKI/IX Kabenemn MHOMNBUAYaAJIbHbIX KOHCprKLI,l/II;I Kabenen, KOTOpPbIE
nna obecrneyeHmns 6e30NacHOCTH, npon3BOANTEbHOCTHA COOTBETCTBYIOT Pa3/IMYHbIM YCITOBUAM SKCIJ1yaTaunin.
M AOTOBEYHOCTW B C/IOXHbIX YCTOBUMAX SKCI1yaTaunin. 3aBoa MHKkab nmeeT HeOBXOAMMbIM OMbIT

ITW Kabenu A0MKHbI 6bITb HAAEXHBIMN U BblOEPXMBATb MPOEKTNPOBaHMA N MPON3BOACTBa OJ14 pa3pa6OTKI/l
BbICOKYIO TEMMEPATYPY, OaBNEHNE, BNlary, KOppo3nto KOHCprKLI,I/Il;I Mo BallnM Tpe6OBaHVIFIM.

" BUGpaLMIo.

1. OnuwmnTe 3aga4y, KOTOPYIO HY>KHO PeLnTb

2. Mbl NpPeaNIoOXNM KOHCTPYKLMIO Kabens, MakCUManbHO
NOAXOAALLYIO A1 Ballen chepbl MPUMEHEHNS

3. [NpounsBenémM TeCTOBbIe O6pa3LbI
4. /icnbiTaeM obpa3seL, 1 3anyCcTUM Kabenb B MPOU3BOACTBO
5. [locTaBMM BaM roTOBbIN K UCMOJIb3OBAHUIO MPOAYKT

6. Byﬂ,eM Ha CBS3K1 NO NtO6bIM BOMpocCam

sensor@incab.ru
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OnTunyeckoe BOJIOKHO
BNK pa3HbIX TeMMepaTyp

MaTepman MNOKPbLITUA ONTUYECKOTrO BOJIOKHa

3o50TO

Mepnb/cnnas

ANoMUHNI

Yrnepoa v nonMmMng,

Yrnepon
1 BbICOKOTEMMEPaTYPHbIN
akpunat

Monnnmng,

KpemMHunin

BbicokoTemnepaTypHbIM
akpwunat

AkpunaTt

-100 0 100

200

300

400

500

600

700

800

°C
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TexHU4YecKas nogaepxxka

NHka6. NMPO

G}V/{”f/ Mop6op onTuyeckoro Kabens

¢ C ONTUMAaSIbHbIMUM XapaKTEPUCTUKAMU

% nof TeXHUYeckme TpeboBaHMs
npoekTa

Pa3paboTka TEXHUYECKUX pELLUEHUN

> [Mop6op Bcex KOMMIEKTYIOLWMX
=d] M COMYTCTBYIOLLEN apMaTypbl

- Momouwb B yCTpaHEHUM 3aMeYaHuin
@ @ 3KCNepTm3bl U 3aKasymKa
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Momoub B pacyéTtax aas NnpoeKTa

e pacyeT anekTpuyeckoro nons BJ1 (nepeceveHni
OByx BJ1),onpeneneHne onTrManbHOM TOUKM
noagseca OKCH

e pacyeT TeHu n ctpen nposeca OKCH/OKIT

e pacyeT OOMONHUTENBHOM HAarpy3Kmn Ha ornopy
o1 OKCH

e pacyeT TEPMUYECKOTO BO3AENCTBMSA TOKOB K3
Ha OKI'T

AHanus npoekTa

OLIEHKA TEXHNYECKMX PELLUEHNI, MPUHSATbIX

B BallEM MPOEKTE, N CO3AaHMe NpeanoxeHnn
Mo MX ONTUMM3aALMM



McnbiTaTeNbHbIN LEHTP

Ha 3aBoae OencTByeT COOCTBEHHbIN UCMbITATE/bHbIN LLEHTP.

BbINO/HAEM BECb HEOBXOANMbBIN KOMMIEKC UCMbITAHUWN;

D &

s e

oy

BopoHen POHNLLAEMOCTDb

MexaHuyeckue
(BMBpaLMK, pacTsxeHune, nsruo,
KpyveHwue, yaap, AaBaeHue)

KnumaTtuueckue

(UMKNMYeckast CMeHa TeMnepaTyp,

MOBbILIEHHASA BNAXXHOCTb)

SneKTpuYecKne UcnbiTaHUs
(aneKkTpunyeckoe conpoTmBneHme
Lenm «bpoHs-3emnsa (Bona)»,

TOK yTeuKM)

PacTa)xeHune

SneKTpuyeckue
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Knumatuueckue JaBneHwne Fa3soHenpoHuUaemMocCTb

N3ruéni Kpy4eHne




N3mepeHne MmexaHN4YeCKOro Harnps)XeHus N yaJMHEeHNs BOJIOKHA
BHYTpU Kabensa c nomowbio BOFDA/BOFDR or fibrisTerre

» onpeaeneHme onopHoOM 6PUNNKOIHOBCKOM YaCTOTbI MpenmyLiecTsa:
BONOKHa (L)
» onpeaeneHme YyBCTBUTENbHOCTN 6PUIIOIHOBCKOM
4aCTOTbl BOJIOKHA:

— MO PaCTHKEHMIO

— Nno TemnepaType

* TOYHbIE 1 MOJIHbIE XaPaKTEPUCTUKM KaXKAOM AJINHBI
Kabensa ang pacnpenenéHHoro MOHMTOPUHIa

* BbICTPOE M KaYeCTBEHHOE Pa3BePTbIBAHNE CUCTEMbI
KOHTPONS 1 NpefcKa3yemMble peakumm Ha CObbITIS

* rapaHTUsa HaLEXHOCTN U AIMTENbHOIO CPOKa CyX6bl

°* OTCYTCTBME MPOCKa/b3blIBaHWA BOJIOKHa MPW pacCTaXXeHnn kaéens
e

6000 —

5000
o 4000
g
3
2 3000
o
&

2000

1000

O 7\/1;
-1000 ! \
05 0 100 150 200 250 m

Position
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UcnbiTaHne Kabenen
Ha MHOrFOKpaTHbIN nepermné

YHWKaJIbHbIV CTEHA, NMO3BONAIOLLMNM TECTUPOBATL Pa3Hble TUMbI
KOHCTPYKLUMIMN Ha KONUYECTBO LIMKIOB nepernba Ao paspbiBa Kabens.

MpoBepsem:

* YASIMHEHWE Kabens e COMPOTUBIEHNE MEQHOIO NPOBOAHMKA TectupoBaHue no FOCT

e YAMHEHWE BONOKHA e rpaduK bprnnto3HOBCKOro paccemBaHms IEC 60794-1-21. MeTopn E8
* 3aTyXaHWS B BOJIOKHE * HANMUYME MEXAHNYECKMX MOBPEXAEHWI

XapaKTepuUCTUKN CTeHAa:

e MaKCUMasbHbIN anamMmeTp Kabensg — 10 mm

e pagnycbl nsrn6os — 200-500 mm

* MakCKManbHoe HaTseHune o 500 kr (5 kH)

* BO3MOXHOCTb MPOBOANTbL UCMbITAHNS aBTOHOMHO, 6€3 y4acTus
ornepartopa, MakCManbHoe Yncno umknos 20000
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[Mouemy NHKa6?

Monnep)xka u cepsuc

OnpepeneHve
TEXHUYECKMNX TPEBOBAHNIN

M3 3pPeKTUBHOCTMU
OBOW KOHCTPYKLMM

34aHMe ob6pasLoB
N ANpoBEeaEeHNE NCMbITAaHUN
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TnPuKaums
NOJIHUTENbHbIE
nefoBaHuA

FlpoBeneHve ncnoiTaHnm
N U3MEPEHNIN Ha OBbEKTax
KINeHTa

JIePXKKa
HTOB



JlyuLume bI KOHTPOJ1b
MaTepuat Ba NPOU3BOACTBA

«KauyecTBO — 3TO Aenatb YUTO-AM60 NPABUILHO,
AAXKe KOrfaa HUKTO HE CMOTPUTY.

[eHpn Qopa
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