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O KoMnNaHum

Mbl XMBEM B yanBUTENbHOE Bpems. CKOPOCTU YBENIMYMBAIOTCS,
06bEMBI MHDOPMALIMM NPUPACTalOT B FeEOMETPUYECKOM MPOrpeccuy,

Mbl MOCTOSIHHO MUCMbITbIBAEM COHBCTBEHHbIE npegenbl n M306peTaEM BCE

HOBbIE TEXHONOTNW ONA FlpeO6paBOBaHVIFI MKUpa. Terlepb OonTn4yeCKoe
BOJIOKHO — 3TO He TOJIbKO CMOCO6 CBA3M, HO M BO3MOXHOCTb
yrnpaBneHna N KOHTPONA OObEKTOB.

Cobpas Becb onbIT MIHkaba Mo NPOM3BOACTBY ONTUYECKMNX Kabenew,
Mbl pa3paboTanu MMHeNKy kabenen-gaT4mMKoB AN PasinydHbIX chep
NPUMEHEHMUS.

OnTryeckoe BOIOKHO coYeTaeT B cebe GyHKLUMIO pacrnpeaenéHHoro
YYBCTBUTE/IbHOTO 3MIEMEHTA 1 KaHan nepefayv AaHHbiX. KOMnakTHbIN
pa3mep Kabens OTKpbIBaeT 60/blLE BO3MOXHOCTEN 415 €ro
NPUMEHEHNS. 3a CYET 3TOrO, MOXHO MOy4YaTh LUIMPOKMUIM ANAMA30H
[JaHHBIX O TeMnepaType, AaBNeHUU, aKyCTUYECKNX BO3AENCTBUSIX,
nedbopmMaumm 1 nepemMeLleHnm.

C NOMOLLbIO OMTOBOJIOKOHHBIX CUCTEM MOHUTOPMHIA MOXHO
YAANEHHO KOHTPONIMPOBATL: YTEUKW, MEPUMETPBI, PEXUMbI PabOTbI,
COCTOSIHNE KOHCTPYKTUBHbIX IEMEHTOB 3[,aHUIN U COOPYXKEHWNN,
NOXapHYHO 6€30MacHOCTb. YCIOBUS 3KCMyaTaumm npeanonaratoT
ocobble TpeboBaHMS K Kabento: OH AOJIXKEH BblAEPXKMBATb BbICOKME
TemnepaTypbl, 6bITb CTOMKMM K [ABIEHWIO, BNare, KOppo3mmu

M BUGpaLMN.

Cepreii Toponos

3aMecTuUTEeNb PYKOBOAMUTENS YNPaBNEHNS Nponax/
PykoBoamTens oTaena Npofaxk CneLnanbHbix Kabenen
sensor@incab.ru

Kabenu-gatumkm MHKab paspaboTaHbl 419 MPUMEHEHNS

B HedpTerasoBowm 1N ropHO-LLAXTHOW MPOMBILAEHHOCTHU, Ha O6bEKTaX
rOpoACcKor MHOGPaCTPYKTYpPbl U XKX, Ha BO34YLWHbIX 1 KabenbHbIX
NINHWSX 2nekTponepenay, Ans OXpPaHbl PEXMMHbIX O6bEKTOB,

B CMCTEMax MOXXapHOM 6e30MacHOCTW.

VIHka6 npoekTupyeT, pa3pabaTbiBaeT U MPOU3BOAUT Kabenn ans
TENEKOMMYHMKALMN N SNEKTPOIHEPreTUKIN Ha NPOTHKeHWM 13 neT.
OT0 OAVH 13 KPYMHENLWNX NPOU3BOANTENEN ONTUYECKUX Kabenen

B EBpone. MowWwHOCTK 3aBOAa NO3BONKIOT MPOU3BOANTD

TPY6KM YMEHBLUEHHOrO AMameTpa, ONTUYECKME MOLYN U3 Pa3INYHBbIX
MEeTannoB, CrjaBoB M NOAMMEPOB. Mbl NpefnaraemM yHuUKasnbHble
pelleHus ansg NPUMeEHEHNs B arpeCcCuBHbIX CPeaax U roTOBbI
pa3pabaTbiBaTb KOHCTPYKLUUW MO UHAMBUAYANbHBIM TPE6OBAHNAM
3aKa3umka.



Pa6éoTtaem c 2007 roana

3A13JIET

14083000  NJo]

KNMNOMETPOB BOJIOKHa

3asoga Nel B Poccum n CHIT no o6bemy
&/ 571 o O O NMPOW3BOACTBAa ONMTUYECKOrO Kabens
KUTOMETPOB Kabens (8 2013-2015 n 2017-2020 ropax) n no ob6bemy
nepepaboTaHHOro ONTUYECKOrO BONOKHA

(8 2012-2020 rr.)
3A 6 ﬂ ET* (Mo AaHHbIM accoumaLmmn «3neKTpoKabenb»)

¢ 1595

KMNOMETPOB reopn3n4ecKoro Kabens
M Kabensa-gaTymka

*npowussoaum c 2015 roga



CoTpyaHn4ecTBO

18 KM 8 KM
369 KM 16 KM
178 KM 954 KM

49 km



McnbiTaTeNbHbIN LEHTP

Ha 3aBoAe OencTByeT COOCTBEHHbIN UCMbITATE/bHbIN LIEHTP.
BbINO/HAEM BECb HEOBXOANMbBIN KOMMIEKC UCMbITAHU;

BopoHen POHULLAEMOCTb

N

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

®

PacTa)xeHune
KnumaTtuueckume

(UMKNYeckast CMeHa TemMnepaTyp,
MOBbILLIEHHAsA BAAXXHOCTb)

s e

(aneKkTpuyeckoe conpoTmeneHme
Lenm «bpoHa-3emnsa (Bona)»,
TOK YyTeuKM)

%4} 3neKpr-|eCKV|e ncnbiTaHUA

AneKkTpuyeckue




Knumatunyeckue JaBneHune Fa3soHenpoHuLaemMocCTb

N3ruéni Kpy4eHne




N3mepeHne MexaHN4YeCKOro Hanpsh)XeHus N yaJMHEHNs BOJIOKHA
BHYTpu Kabensa c nomowbio BOFDA/BOFDR or fibrisTerre

* onpepeneHue onopHOM 6PUINIOIHOBCKOM YaCTOTbI

BOJIOKHa (ITw)

e onpegeneHmne 4yBCTBUTEJIbHOCTU 6pl/I}'I)'IIO3HOBCKOIh

4aCTOTbl BONOKHA:!
— MO PaACTHKEHUIO
— no Temnepatype

°* OTCYTCTBME MPOCKa/b3blIBaHNA BOJIOKHa MNMPW pacCTaXXeHnn

pe

6000 —

5000

4000 —

3000

Relative Strain

2000

1000

MpeumyuiecTtBa:

* TOYHbIE W MOJIHbIE XaPAKTEPUCTUKM KaXKAOW AJINHbI
Kabensa ona pacnpenenéHHoro MOHUTOPUHIa

e 6bICTPOE N KAYeCTBEHHOE Pa3BEePThIBAHME CUCTEMDI
KOHTPONS 1 NpeacKasyemMble peakumm Ha CoObbITUS

* FTAapPaHTUs! HAAEXHOCTU N ASIUTENbHOTO CPOKa CNYX6bI
Kabens

-1000
05

Position

150

200 250 m



UcnbiTaHne Kabenen
Ha MHOrFOKpaTHbIN nepermné

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

MpoBepsem:

e yAMHEHNe Kabens e COMNPOTUBIIEHNE MEHOTO NPOBOAHMKA TectnposaHue no NOCT

* YANVMHEHWNE BOMIOKHA * rpaduk bprn3aHOBCKOro paccemBaHms IEC 60794-1-21. MeTop E8
* 3aTyXaHWs B BOJIOKHE e HaZIMYME MEXAHNYECKMX MOBPEXAEHUIA

XapaKTepuUCTUKN CTeHAa:

* MaKCUMasbHbIX anameTp Kabensg — 10 mm

e paanycbl n3rnos — 200-500 mm

* MakCKManbHoe HaTsxeHune o 500 kr (5 kH)

* BO3MOXXHOCTb MPOBOANTb UCMbITAHNS aBTOHOMHO, 6€3 y4acTus
ornepartopa, MakCUManbHoe Yncno umknos 20000
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Kabenb-gaTumnkK

Ong BONOKOHHO-OMNTUYECKUX CUCTEM MOHUTOPUHIa

I,

6_ Bonble nHdopmaumm
B pa3fene Ha cante

MOHUTOPWHI MPOMBbILLNEHHbBIX U FPa)XAAHCKMX O6BbEKTOB
C MOMOLLbIO ONTUYECKUX Kabenem-aaTumKoB NO3BONSET YAANEHHO
N B HEMPEPbLIBHOM PEXMME KOHTPOIMPOBATb VX COCTOSIHME

U3mepsem:

=%
?% Temnepatypy
7
[laBneHue

KoHTponupyem:

Q YTeuku

N
[MoxapHyto
6€30MacHOCTb

=

Hedopmaumio
d:] )>>> AKYCTUKY

@o@ [MepumeTpbl

|
1L
mllk o COCTOSHME KOHCTPYKTUBHbIX
Q‘ L ? 3/1EMEHTOB 3[aHWI 1 COOPYXKEHNI

Na” [MepemelueHmne

O
I

Ky &
Pexxnmbl paboTbl



Codepbl npumeHeHUN

HedTerasonas
oTpacnb

UHPPACTPYKTYpPblI

NMonydabpukaThbl
ans no6bix
oTpacneu
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HedTeraszoBas
OTpac/b

KOHCprKLI,l/Il/I A4 NCNoJib30BaHNA B Heq)TﬂHbIX N Fa30BbIX CKBaAXWHAX

MpumeHeHne

14

leodpusnyeckme kabenu:

Kabenu cemercta ProlLine, DeepWire u SlickLight ncnonb3ytortcs
ONst AeTaNbHOrO NCCNEeAOBAaHNSA CTPOEHWS CKBAXMHbI, @ TakxXe ANs
KOHTPOSIS 33 COCTOSIHMEM CKBaXKMHbI B XOA4€e reodU3N4eCKnx nccne-
[OBaHUM U KapOTaXKHbIX paboT. Bce n3Bnekaemble BHY TPUCKBAXMH-
Hble KOHCTPYKLMW YCTOMYMBBI K arpeCCUBHOM Cpeie U BbICOKNUM
TemnepaTypam.

lMppaBnnyeckue NNHUK ynpaBieHus:

Tpy6bl Manoro AnameTpa A4S 3KCrayaTaumMm CKBaXXMHHOIO 060py-
[IOBaHWs, 3a60MHOIO OTCEKaTeN CKBaXMHbI, YNPaBASeMOro C rno-
BepxHocTM (SCSSV).

MoHUTOPUHT TPY6ONPOBOAOB:
KOHCTPYKUMM NCMOMb3YIOTCS AN MOHUTOPUHIA yTe4YeK Ha Tpy6o-
npoBoaax

X

%

6_ Bonble nHdopmaumm
B pasfene Ha canTe

CTauuoHapHble BHYTPUCKBaXUHHbIE Kabenu:

Ka6enn cemencta FlatPack n ProTEC sBnatoTca He3aMeHMMbIM
CBSI3YIOLLMM 3BEHOM MEX[Y CKBaXXMHHbIMU Fy6UHHbBIMKU Nprbopa-
MU (MaHOMeTpamu, JaTyvKaMm TeMrnepaTypbl 1 T.A4.) U HAa3EMHOW
perncTpupytoLLen 1 ynpasasioLen annapaTtypon. Kaéenu nmetot
NMAOCKY0 GOPMY CTaHAAPTHbIX PA3MEPOB, YTO HAUIYYLLMM O6Pa3OM
obecneynBaeT pasmelleHme Baonb HKT 1 coBMecTUMOCTb

C TPAAULMOHHBIMK ANa HedTerasoBow OTpPac/v 3NeMeHTamMu Kperne-
HUSA.

CKBaXXUHHbI KanUNnsipHblil Tpy60npoBoa;:
KOHCTPYKUMM NCMONb3YyOTCS AN MOAaYU MHTMEUTOPA B CKBaXKUHY U
BblIEPXXMBAIOT BbICOKOE AaBleHMe.



ProLine-H

I,

6_ Bonblwe nHdopmaumm
B pasaene Ha canTe

HedTerasoBas oTpacnb.

lfeodusnyeckumin kabenb

KOHCprKLWIFI OCHOBHble TeXHUYecKue XapaKTepUCTUuKn
1. OnTmyeckoe EEOJ'IOKHO +90°C
2. nopodobHbIn renb °
. . +125°C
3. CTanbHOWM ONTUYECKMIA MOAY b o
- +140°C
4. MepHas xumna TemnepaTypHbIA PEeNTUHT o
+150°C
5. N3onauusa .
6. PacnpepnenéHHas npoBonoyvHas 6pOoHs, +1800C
WNHTErpnpoBaHHas B 060/1I04KY +200°C
7. O6onouka NvameTp kabens 8,0-22,0 Mmm
CeuyeHue MeaHOM XXUnbl 0,5-2,5 mm?
anMeHeHMe KonnuecTBo BONOKOH no 12
MuHUManbHbIN paguyc nsrnba
o [py3oHecywnin reodpunsnyeckmnin (6e3 HarpysKm) paany x200

e PacnpeaenéHHbli MOHUTOPUHI COCTOSIHWUS CKBaXKMHbI (DTS,
DAS)

o KapoTaxHble paboThbl

e [lepefaya CUrHaNOB OT CKBaXXMHHbIX MPUGOPOB

« ObecneyeHne NMTaHUs CKBAXXMHHOIO 060PYLOBaHMS

BapwuaHTbl MICNONHeHUs
PasnnyHoe couetaHme MeaHbIX nil U ONTUYECKOrO BOJIOKHA B OAHOM
kabene

MaTepumansi

OnTnyeckoe BONOKHO: OAHOMOAOBOE UM MHOTOMOLOBOE, B TOM YnCne
BblCOKOTEMMEpPaTypHOe

MaTepuan Tpy6KUM: KOPPO3MOHHOCTOMKas CTanb Mapku 304, 316L

O6onouka: NONN3TUNEH, NoAUNPoNuIeH, $TopnoaMmMmepbl

BpoHs: BbICOKOMPOYHas CTanbHas OLIMHKOBaHHas MPOBOJIOKa UM MPOBOIOKA
13 KOPPO3MOHHOCTOMKMNX CMIaBOB

Mpeumyliecrsa

¢ DddeKkTnBHag repMeTn3aLma Ha yCTbe CKBaXKMHbI

« [loBbILLEHHas 3aliMTa OT KOPPO3UU

e BbicOKasi CTOMKOCTb K PacTSrMBaloLLMM U pa3aaBivBatoLLmMM
Harpyskam
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HedTerazosas oTpacb.

leodusnyeckmin kabenb

ProLine-C

2 B ] e

KoHcTpyKuus

1. MepHas »xuna

2. Nzonauuma

3. PacnpenenéHHas npoBosiovHas 6poHS,
MHTErpnpoOBaHHas 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

» BbICOKas CTOMKOCTb K PaCTArMBatOLLAM U
pasfaBIMBaloOLLMM Harpyskam

16

%

6_ Bonblwe nHdopmaumm
B pasfene Ha canTe

OCHOBHble TeEXHUYECKME XapPaKTePUCTUKUN

+90°C
+125°C
Temn TYPHbIA PENTUHT +140°C
emneparypHbin pe +150°C
+180°C
+200°C
OunameTp Kabens 8,0-22,0 MM
CeueHue MmeHOM Xuinbl 0,5-16,0 mm?
MwuHUManbHbIN paguyc nsruéa %200
(6e3 Harpy3skum)

BapuaHTbl uCcnonHeHus
Pa3nuyHbIn ANAMETP N KONMYECTBO MELHbIX XWNN

Matepuanbi

O60ono4Ka: NOAN3TUNEH, NOANNPONUIeH, GTOPNONNMEpPSI

BpoHs: BbiIcOkoNpoyHas cTanbHas OLMHKOBaHHAs MPOBOAOKA MM MPOBOIOKA
13 KOPPO3MOHHOCTOMKMX CrIaBOB



ProLine-PW

KoHcTpyKuums

1. N3onnpoBaHHasa MedHas xuna

2. [MpomexyToyHas o6onoyka

3. PacnpenenéHHas npoBosioYHas 6poHs,
WHTErpnpoBaHHas B 060104KY

4. O6ono4yka

MpumeHeHne

e MoHTax 1 aeMoHTax ILIH 6e3 rnyleHns ckBaxXuHbl
o [MutaHne SLH

MpenmywecTtsa

e DbbdekTMBHag repMeTn3aums Ha yCTbe CKBaXMHbI

e BbICOKas CTOMKOCTb K BO3AENCTBUIO arpeCcCmBHbIX Cpes

e BblCOKas CTOMKOCTb K pacTArMBatoLwLmMm 1
pPa3naBAMBAIOLLMM Harpy3skam

I,

@_ Bonble nHdopmaumnm

B pa3gesie Ha canTe

OCHOBHbIe TeEXHUYEeCKne XapPaKTePUCTUKUN

+90°C
+125°C
Temn TYPHbIN PeUTUHT +140°C
emneparypHbii pe +150°C
+180°C
+200°C
AuvameTp kabens 20,0-22,0 mm
CeyeHue MeaHOoM’ Xuinbl 8,0-16,0 mm?
MuHUManbHbIN paguyc nsruéa %200
(6e3 Harpy3ku)

BapuaHTbl UCnonHeHus
VIHTerpauns ruapaBanyeckmux MTMHum

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

Matepuanbi
O60n0o4Ka: NOANITUNEH, MOANAPONUIEH, GTOPMONNMEPBI

EpOHﬂZ BbICOKOMPOY4Hasa CTasibHasd OLUMHKOBaHHas NMpoOBOJIOKa MK MPOBOJIOKa 13

KOPPO3MOHHOCTOMKNX CMNaBOB
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HedTerasoBas oTpacnb.

lfeodusnyeckumin kabenb



HedTerazoBas oTpacib.

leodusnyeckmin kabenb

DeepWire

DeepWire-H

KoHcTpyKuums MpenmywectBa

1. OnTMyeckoe BONIOKHO o CTOWMKOCTb K 9KCTPeMasbHbIM TeMMepaTypam

2. CTanbHOM ONTUYECKMIA MOAY b * 3allMTa BOJIOKHa OT MPOHNKHOBEHMUS BOLOPOAA
3. N3onaums » BbiCOkas MPOYHOCTb B KOMMAKTHOM UCMONHEHUN

4. MenHas xuna
5. NpomexyTouHas 0605104Ka
6. [MoBMB U3 CTaNbHOW apMUPYIOLLEN NMPOBOSIOKM

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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OCHOBHbIe TEXHUYECKNE XapaKTEePUCTUKU

+90°C
+150°C
TemnepaTypHbIii PENTUHT +180°C
paTtyp p 1200°C
+260°C
+300°C
OunameTp kabens 4,5-18,5 mm
CeuyeHune MefHOM Xnnbl 0,75-3,0 mm?
KonunyectBo BONOKOH no 12
MuHMManbHbIN pagnyc nsrnéa %200
(6e3 Harpy3ku)
PekomMeHayeMblii MUHUMaNbHbIN
X550
AnameTp posuka 6nok-6anaHca

BapuvaHTbl ucnonHeHus

OnVHapHbIA AN ABONHOM CTalbHOM OMNTUYECKNIN MOAYb
OnTuyecknin monynb 6e3 rens

MepHble »Kunbl

Koppo3nMoHHOCTOMKas NpOBONOKa

MaTepumanbl

OnTnyeckoe BONOKHO: OAHOMOAOBOE WA MHOTOMOLOBOE, B TOM Ynce
BbICOKOTEMMepaTypHoe

MaTepuan Tpy6Kn: KOPPO3MOHHOCTOMKAs CTasb MapKn 316L, BBICOKONPOYHbIE
cnnasbl Incoloy

BpoHs: BbICOKOMPOYHas CTaNbHas OLIMHKOBaHHas MPOBOIOKa UM NMPOBOJIOKa U3
KOPPO3MOHHOCTOMKMX CMaBOB

I,

s

bonble nHdopmaumm

B pa3gesie Ha cante
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HedTerazoBas oTpacib.

leodusnyeckmin kabenb

SlickLight

SlickLight-H

SlickLight-S
m~%_—‘?= 2 S e |

SlickLight-S

L

SlickLight-C
=

KoHcTpyKuums

1. OnTnyeckoe BONOKHO

2. CTanbHOWM ONTUYECKUA MOAY b,

3aMOJIHEHHbIN TMAPODO6HBIM renem

3. N3onauuna

4. MenHas xuna

5. MoBWB 13 OLIMHKOBAHHOW CTasbHOW MPOBOIOKM
6. 3awWwmnTHasa cTanbHas Tpy6ka

20

Mpeunmyluectsa

» KoMnakTHbIN 1 nérkunit kabenb

» YCTOWMYMB K KOPPO3nmn

* YCTOMYMB K BBICOKMM TemnepaTypam

» 3alMTa BONOKHA OT NPOHMKHOBEHWNS BOAOPOAA

MpumeHeHue

* [py3oHecyLwmin reodmsnyeckmni

» KapoTaxHble paboTbl

» Pacnpenen&HHbii MOHUTOPWHI COCTOSIHMSA CKBaXKMHbI (DTS, DAS)
» [lepenaya curHana oT CKBaXMHHbIX MPUGOPOB



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
CeyeHune MmeaHoOM Xunbl 0,75-3,0 Mm?
KonnyecTBo BONOKOH no 12
MuHMManbHbIN pagnyc nsrnéa %200
(6e3 Harpy3ku)

BapuaHTbl uCnonHeHus

OnnHapHbIA AN ABONHOM CTalbHOM OMNTUYECKNIM MOAYNb

OnTuyecknin monynb 6e3 rens

JlononHUTENbHDBIN rPY30HECYLLUI SNEMEHT - MOBUB CTaslbHbIX MPOBOIOK
MepHble »unbl

MaTepumanbl

OnTnyeckoe BONOKHO: OAHOMOAOBOE WA MHOTOMOLOBOE, B TOM Yncne
BbICOKOTEMMepaTypHoe

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

BpoHs: BbICOKOMNPOYHas cTaNbHas OLIMHKOBaHHas MPOBOOKa Uan
NMPOBOJIOKA N3 KOPPO3NMOHHOCTONKMX CMIaBOB

I,

s

bonble nHdopmaumm

B pa3gesie Ha cante
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HedTerazosas oTpacb.

CTauMOHapHbIN BHYTPUCKBAXKMHHBIN Kabesb

FlatPack

KoHcTpyKuus

1. MepgHas »xunna

2. MNepBbIt CNOW M3onSUMN

3. Bropow cnon nsonaunmn

4. [IBOMHOW CTanbHOW MOy b

5. OnTryeckoe BONOKHO

6. CTanbHOM ONTUYECKNI MOAYNb
7. O6bonouka

22

MpumeHeHue

o CTaunoHapHbIN BHYTPUCKBAXMHHbIN Kabesb

» [lepenaya curHana OT CKBaXMHHBIX NPUGOPOB

o ObecneyeHne NUTaHWS CKBaXXMHHOrO 060PYAOBaHUS

» PacnpenenéHHbIi MOHUTOPWHI COCTOSIHWUS CKBaxkmMHbI (DTS, DAS)
* HenpepbIBHbIN KOHTPOJb COBLITUIM B CKBaXMHE

Mpeunmyiectsa

e VHAvBMAYyanbHas KOHPUrypaLms Nos Ball NpoeKT

o CoyeTaHWe MeLHbIX XM N ONTUYECKOro BOIOKHa B OAHOM Kabene

* BbiCcOKas CTOMKOCTb K BO3AENCTBUIO arPeECCUBHbBIX Cpes

e [lonHas COBMECTUMOCTb CO CTaHAAPTHLIMU GUTUHFaMK

» [IpsmoyronbHas ¢popma — HanéxHoe kpenneHune Kk HKT

» OnTnyeckoe BONIOKHO — BbICOKasi MNOTHOCTb AAHHBIX — TOYHbIE 1 BbICTPbIE
peLueHns



BapuaHTbl GYHKLMOHaNbHbIX MOAynei

©00®00©

DneKTpUYecKnit DneKTpuYecKnit OnTuyeckuni KOM61HMpPOBaHHbI KomM6uHMpoBaHHbIN
OOHOXWNbHbIN TPEXXKMbHBIN NEKTPO-OMNTUHECKUI 3N1EKTPO-
C KOaKCKanbHbIM OMUTUYECKUN,
PaCcronoXeHemM BWUTOW NPOBOAHMNK
NMPOBOAHMKA

CeyeHvie MeIHOM Xuibl

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

KonmyecTBo BOMOKOH
= = [0 12 BONOKOH 1o 12 BonokoH 00 4 BONOKOH

MakcurmanbHO AONyCTMMOE BHeLWHee faBneHne

MakcmmansHo AonyCcTnMoe BHyTpeEHHEE JaBeHne

BapuaHTbl 06beamMHeHUs moaynen

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

I,

6_ bonble nHdopmaumm
B pa3fesie Ha cante

o9
@
&P

Tpy6ka nuHUM Yecunutens
rMAPaBINYECKOTO (3awWwmTa OT BBICOKMX
ynpasneHus pasfaBnmBatoLLMX
BO34ENCTBUI)
80 Mpa =
100 Mpa =
11X 37 MM
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HedTerazosas oTpacb.

CTauMOHapHbIN BHYTPUCKBAXKMHHBIN Kabesb

ProTEC-H

KoHcTpyKkuus MpumeHeHue
1. OnTnyeckoe BONOKHO o CTauMoHapHbIN BHYTPUCKBaXKMHHbIN Kabesb
2. CTanbHOM ONTUYECKMIA MOAY b » [lepenaya curHana OT CKBaXMHHbIX MPUGOPOB
3. MepgHas xuna » ObecneyeHne NMTaHWS CKBaXXMHHOIO 060PYAOBaHMS
4. N3onaums « PacnpeaenéHHbll MOHUTOPUHI COCTOAHMS CKBaXKMHbI (DTS, DAS)
5. Kopaenb » HenpepbiBHbIN KOHTPOb COBLITUN B CKBaXXMHE
6. CTanbHOM MOLyb
7. O6onouka
MpeumyLecTsa

e BbiCOKas CTOMKOCTb K BO3AENCTBUIO arpeCcCmBHbIX Cpen

» [TonHas COBMECTUMOCTb CO CTaHAAPTHbIMU GUTUHIaMM

» KBagpaTHasa dopma — Hafné&xHoe kpenneHne Kk HKT

» OnTNYeckoe BONIOKHO — BbICOKas MNOTHOCTb AAHHbIX — TOYHbIE 1 BbICTPbIE
peLleHns

o CoyeTaHme MeLHbIX XM/ 1 ONTUYECKOrO BONIOKHA B OLHOM Kabene
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%
OCHOBHble TEXHUYECKME XapaKTEPUCTUKM @‘ Bonblue MHGopMaLMM
B pa3genie Ha canTe

+90°C
+150°C
TemnepaTypHbIii PENTUHT +180°C
+200°C
+260°C
MuHuManbHas TemnepaTtypa -40°C
MOHTaXa
Pa3mepbl kabensi No BHelLHen 11.0%11.0 M
o6onoyke
[urameTp 3alUUTHOM CTaNbHOM 6,35 MM
TPpy6KM
CeyeHue MegHOM Xunbl 0,5-2,5 Mmm2
KonuuyectBo OB B kabene no 12
MuHUManbHbIN paguyc nsruéa %200
(6e3 Harpy3ku)

BapuaHTbl UCNoONHeHUs
OnTnyecknin mofynb 6e3 rens
B kpyrnow o6onouke

MaTepuansbi

OnTuyeckoe BOJIOKHO: OAHOMOAOBOE UM MHOTOMOJOBOE, B TOM YuC/le
BbICOKOTEMMepaTypHoe

MaTepuan Tpy6Kn: KOPPO3MOHHOCTOMKAs CTanb Mapkn 304, 316L,
BbICOKOMPOUHble crnaisbl Incoloy

O60n04Ka: NOANITUNEH, NOANNPONUAEH, GTOPMONMMEPSI

M3onaums: nonnaTmuneH, noannponuneH, ¢topnonmmepsl
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I,

@_ Bonble nHdopmaumm
B pa3fene Ha cante

ProTEC-C

HedTerazosas oTpacb.

CTauMOHapHbIN BHYTPUCKBAXKMHHBIN Kabesb

KoHcTpyKuus

1. MegHas »xuna

2. MNepBbI cNov n3onaumm
3. Bropow cnoi nsonaunmn
4. CTanbHOW MoAaynb

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

26

OCHOBHble TeEXHUYECKME XapPaKTePUCTUKUN

+90°C
+150°C
TemnepaTypHbI PeNTUHT +180°C
+200°C
+260°C
MuHuManbHas Temnepartypa _40°C
MOHTaXa
Pa3mepbl kabensi No BHelLHeN
o6onouke (B cTaHAapTHOM 11,0 x 11,0 mm
MCMNONHEHUN)
CeuyeHne MeHOM XUbl 0,5-2,5 mm?
MuHUManbHbIN paguyc nsruéa %200
(6e3 Harpy3km)

BapwuaHTbl ucnonHeHus
B kpyrnow o6onouke

MaTepmansl
M30n9ums: NoAMaTUIEH, NOANMPONUIEH, GTOPNOANMEPSI

MaTtepwuan Tpy6Kmn: KOPPO3MOHHOCTOMKas CTasb Mapkun 316L, BbICOKONPOUHble

cnnasbl Incoloy
O60n04Ka: NOANITUAEH, NoaMnponuaeH, GTopnoanmMepsl



ProTEC-S

KoHcTpyKuus

1. OnTnyeckoe BONOKHO

2. CTanbHOM ONTUYECKUIA MOAY b
3. N3onauma

4. CTanbHOW MoAaynb

5. Hapy»xHas o6onouka

MpumeHeHune

o CTauMoHapPHbIN BHYTPUCKBAXXMHHbIN Kabesb

» PacnpenenéHHbIi MOHUTOPWHT COCTOSIHNSA CKBaXKMHBbI (DTS, DAS)
e HenpepbIBHbI KOHTPOJb COGLITUIM B CKBaXNHE

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

%

6_ Bonble nHdopmaumm
B pasfefe Ha canTe

OCHOBHbIe TeXHUYeCcKue XapaKTepUCTUuKn

TemnepaTypHbIA PEeNTUHT

MuHuManbHas TemnepaTtypa
MOHTaXa

Pasmepbl ka6ens No BHeLWHen
o6oJouke

JnameTp 3aLMTHOM CTaslbHON
TPYy6KM

KonnyectBo BONOKOH

MuHUManbHbIN paguyc nsruéa
(6e3 Harpy3kwm)

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

%200

OnTmnyeckoe BONOKHO: OAHOMOLOBOE UM MHOTOMOLOBOE, B TOM YMChe

BbICOKOTEMMNEPATYPHOE

M3onaums: nonnatuneH, nonnnponuneH, GTopnoammepsl
MaTtepwuan Tpy6Ku: KOPPO3MOHHOCTOMKas CTaslb Mapkn 316L, BbICOKONPOYHble

cnnasbl Incoloy

O60n04Ka: NONNITUNEH, NOAUNPONUAEH, GTOPMONMMEpPSI
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HedTerasoBas oTpacnb.

6enb

M BHYTPUCKBa>XMHHbIN Ka

CTaumroHapHbI



HedTerazosas oTpacb.

CKBaXXMHHbIM KanUAgpHbIA TPYy60MNpoBo,

Capillary Tube

KoHcTpyKuus

1. CranbHas Tpy6Ka

2. NMonumepHas Tpy6ka

3. PacnpenenéHHas NpoBonoyHas 6poHs,
WNHTErpuMpoBaHHas B 060N04KY

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 M3rOTOBNIEHMS 13 CMIABOB CTOMKMX K
KOPPO3MK, NO3BONSIOLLMX SKCMyaTaLMIO B CPefie C BbICOKMM
cofepxaHnem cepoBofopoaa
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6_ bonble nHdpopmaumm
B pa3fesie Ha cante

&
o

OCHOBHble TeEXHUYECKME XapaKTEePUCTUKUN

+90°C
TemnepaTypHbIA PeNTUHT +125°C

+140°C
BHyTpeHHUIH guameTp Tpy6Ku 3,6 -7,0 MM
[AunameTp no o6onouke 10,0 - 17,0 Mm
Pa6ouee BHyTpeHHee faBneHue ot 15 MMNa
MuHMManbHbIN pagnyc nsrnéa X209

BapwuaHTbl McnonHeHus
[TonMMepHbIN nav CTanbHOM TPYHGOMPOBOA,

MaTepmansbl

O60n04Ka: NOANNPONUAEH, MOANITUNIEH

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

BpoHs: BbICOKOMPOUHas cTanbHasi OLIMHKOBaHHash MPOBOJIOKA WU
NPOBOJIOKA 13 KOPPO3UOHHOCTOMKMX CMIaBoB



Hydraulic Control Line

=

—_—
1 —

KoHcTpyKuums

1. IByxcnowHas cTanbHas Tpyoka
2. O6onouka

MpumeHeHne

. I'M,upaBaneCKaq 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

L

%

6_ Bonble nHdopmaumm

B pa3genie Ha cante

OCHOBHbIe TeXHUYecKue XapaKTepPUCTUKUN

TemnepaTypHbIA PEATUHT

Hapy)XHbi anameTp cTanbHOMN
TPYy6KM

TonwmHa CTEHKU TPY6KU

MakcumanbHo aAonyctmmoe
BHeLUHee fAaB/ieHne

MakcumanbHo ponyctumoe
BHYTPEHHee AaBJieHne

Pa3mepbl no o60s10uKke

Bec Tpy6ku (c o60n04Koi)

BapwuaHTbl CnonHeHus
B kpyrnown o6onouke
be3 o6onoukn

MaTepumansl

+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 Tpy6KM: KOPPO3MOHHOCTOMKAs CTanb Mapku 316L, BbICOKOMPOYHbIE

cnnasbl Incoloy

O6onouKa: NOAMITUNEH, NOAUNPONUIEH, GTOPNONUMEPI
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HedTerasoBas oTpacnb.

TMapaBAMYECKUE IMHUM YTIPaBAEHNS



HedTerazosas oTpacb.
MOHUTOPUHT TPY6OMPOBOLOB

UniSense

KoHcTpyKuums

1. OnTryeckoe BONIOKHO

2. CTanbHOM ONTUYECKMIA MOAY b, 3aNONHEHHbIV TMAPOPOBHLIN renem
3. [TOBMB 13 apMUPYIOLLIMX MPOBOSTIOK

4. O6onouka

30

MpumeHeHue

» CB$13b CKBaXXMHHbIX Kabenen ¢ 610KOM KOHTPONS

* PacnpenenéHHbl MOHUTOPUHT MPOTAXKEHHbBIX OOGbEKTOB: TOHHENN,
[oporu, xenesHble goporu, Tpy6onposoasl (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



OCHOBHbIe TEXHUYECKNE XapaKTEePUCTUKU

TemnepaTypHbIii peNTUHT

MakcumanbHO gonycTumas
pacTaruBatoLas Harpyska

MakcumanbHo gonycTtumas
pasgassimBaloLias Harpyska

OunameTp kabens
KonuuyecTBo BONOKOH

MuHUManbHbIN paguyc nsruéa

BapMaHTbI UCcnosiHeHus

BO3MOXHO M3roToBNEHWE B OTHECTOMKOM UCMONHEHNMN

OnTunyeckn mofynb 6e3 rens

Pa3nuyHbIi TeMnepaTypHbIN PENTUHT

bes 6poHun

MaTepuansbi

OnTnyeckoe BONOKHO: OIHOMOLOBOE UAM MHOTOMOZOBOE, B TOM YMcne

BblICOKOTEMMEPATYpPHOE

MaTepuran moayns: KOPPO3MOHHOCTOMKasa CTanb Mapku 304, 316L
O6onouka: NOAN3TUAEH, NonunponuieH, GTopnoanmMmepsi
BpoHs: BbiIcCOkOMpOYHas CTanbHas OLMHKOBaHHAs MPOBOJIOKA UM MPOBOOKA U3

KOPPO3MOHHOCTOMKMX CMIaBOB

+90°C

+125°C
+140°C
+200°C

4-10 kH

1kH/cm

4,5-12,7 MM
0o 96
x200

I,

s

bonble nHdopmaumm

B pa3gesie Ha cante
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HedTerazosas oTpacb.
MOHUTOPUHT TPY6OMPOBOLOB

Non-metallic MultiSense

2

KoHcTpyKuums

1. OnTrnyeckoe BONOKHO

2. OnTuyecknin mogynb 13 MNBT, 3anoaHeHHbIN TMAPOPO6HLIM renem
3. bydepHoe nokpbiTre

4. CTeknonnacTUKOBBIN 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 Buabl pacnpenenéHHoro moHutopuHra (DTS, DAS, DSS) B
OHOWM KOHCTPYKLMMK

e KOMNaKTHbIV 1 NErKni Kabenb

o [TONHOCTbBIO AMINEKTPUYECKUIA

e [loBbILEHHAs YYBCTBUTENBHOCTb K aKyCTUYECKNUM BO3AENCTBUAM
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I,

@_ bBonble nHpopmaumm
B pa3jene Ha canTe

OCHOBHbIe TEXHUYECKMe XapPaKTepPUCTUKnN

+90°C
TemnepaTypHbIA PERTUHT +125°C

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

BapuaHTbl ucnonHeHus

MpodunnnpoBaHHas 060a04Ka A5 NyYLLEro CLIENIeHNs C O6beKkTamm
MOHUTOpPUHra

JononHnTenbHble 3aWMTHbIE MOKPOBDI

3alWmnTHas CTanbHas Tpybka

MaTepumansbl

OnTnyeckoe BONOKHO: OAHOMOAOBOE UK MHOTOMOLOBOE, B TOM YnCne
BbICOKOTEMMEPATYPHOE

O60onou4ka: NOANITUNEH, NOANNPONUIEH, GTOPMONUMEPBI



I/
~ bonble nHbopMaLmn

OTpacnb ropoackoun G it
MHPPaACTPYKTYPbI

KOHCTPYKLUMM NCNOMBb3YIOTCS A1 MOHUTOPUHIA COCTOSIHMS MPOMBbILLNEHHbIX
O6BEKTOB N O6BLEKTOB rOPOACKON MHDPACTPYKTYPbI

MpumeHeHne

| A
'l i 30aHNS 1 COOPYIKEHNS o—lo TpaHcnopT = [BVXXEHWS rpyHTa
GAILLY
CucTembl NoxapHOWM - )
\ [eoTepMarbHble SBNEHUS = KpuoreHHbI MOHNUTOPUHT
@ 6€e30MacHOCTK =
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OTpacnb ropoACcKON MHPPACTPYKTYpbI

Non-metallic MultiSense

2

KoHcTpyKuus

1. OnTn4yeckoe BONOKHO

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

4. CTeknonnacTUKOBbIN NPYTOK

5. Punkopa

6. O6onoyka

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
OAHOWM KOHCTPYKLMYK

o KoMnakTHbI 1 nérkui kabenb

¢ [MOAHOCTbIO AMINEKTPUYECKINI

¢ [loBbIWEHHAs YyBCTBUTENIbHOCTb K aKyCTUYECKUM BO3AENCTBUSM
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6_ bonble nHdopmaumm
B pa3fesie Ha cante

OCHOBHbIe TeXHMNYECKMNEe XapPaKTepPUCTUKnN

+90°C
TemnepaTypHbIA PEATUHT +125°C

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

BapwuaHTbl uCcnonHeHus

MpodunnnpoBaHHas 060a04Ka A5 NyYLLero CLEenaeHns ¢ o6bekTamm
MOHWTOPWHra

JononHnTenbHble 3aLMTHbIE MOKPOBbI

3alnTHas CcTanbHas Tpybka

Matepumansl

OnTnyeckoe BOOKHO: OAHOMOAOBOE UK MHOTOMO/OBOE, B TOM YnCne
BbICOKOTEMMEpPaTypHOE

O60n04Ka: NOANSTUNEH, NOANNPONUIEH, GTOPMONNMEPDI



StrainSense

= ’mm 1

KoHcTpyKkuus

1. OnTnyeckoe BONOKHO

2. bydepHoe nokpbiTue

3. CTanbHOM ONTUYECKUIA MOLYb
4. [pomexyTo4Has o6onouka

5. [oBMB CTasbHbIX NPOBONOK

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,

@_ Bonblie nHdopmaumm
B pa3fesie Ha canTe

OCHOBHbIe TeXHUYEeCKue XapaKTepUCTuKn

+90°C
TemnepaTypHbIA PENTUHT 125°C
paTypHei p +140°C
+200°C
MakcumanbHo gonycTumas 4-10 kH
pacTarusatolLas Harpyska
AOuvameTp kabens 4,5-12,7 MM
MwuHuManbHbIN paguyc nsrnéa x200

BapuaHTbl UCnoNHeHus
MpodunnposaHHas 060104Ka ANs NyYLLErO CLEMNIEHNS C 6ETOHOM

MaTtepuanbi

OnTmnyeckoe BONIOKHO: OAHOMOLOBOE UM MHOTOMOLOBOE, B TOM YMChe
BbICOKOTEMMEpPaTypHOE

MaTepuan Mmofyns: KOPPO3MOHHOCTOMKas CTanb Mapkn 304, 316L

O60no4ka: NOANITUNEH, NoAMNponuaeH, GTopnonnmMepsl

BpoHs: BbicokonpoyHas cTanbHas OLUMHKOBaHHAs MPOBOIOKA UM MPOBOIOKA 13
KOPPO3MOHHOCTOMKMNX CMNaBOB
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OTpac/ib ropoACcKON MHPPaCTPYKTYPbI



OTpacnb ropoAcKoOn UHPPACTPYKTYPbI.

KpnoreHHbIn MOHUTOPUHT

UniSense

KoHcTpyKuums

1. OnTryeckoe BONIOKHO

2. CTanbHOM ONTUYECKMIA MOAY b, 3aNONHEHHbIV TMAPOPOBHLIN renem
3. [TOBMB 13 apMUPYIOLLIMX MPOBOSTIOK

4. O6onouka
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MpumeHeHue

» CB$13b CKBaXXMHHbIX Kabenen ¢ 610KOM KOHTPONS

* PacnpenenéHHbl MOHUTOPUHT MPOTAXKEHHbBIX OOGbEKTOB: TOHHENN,
[oporu, xenesHble goporu, Tpy6onposoasl (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



OCHOBHbIe TEXHUYECKNE XapaKTEePUCTUKU

TemnepaTypHbIii peNTUHT

MakcumanbHO gonycTumas
pacTaruBatoLas Harpyska

MakcumanbHo gonycTtumas
pasgassimBaloLias Harpyska

OunameTp kabens
KonuuyecTBo BONOKOH

MuHUManbHbIN paguyc nsruéa

BapMaHTbI UCcnosiHeHus

BO3MOXHO M3roToBNEHWE B OTHECTOMKOM UCMONHEHNMN

OnTunyeckn mofynb 6e3 rens

Pa3nuyHbIi TeMnepaTypHbIN PENTUHT

bes 6poHun

MaTepuansbi

OnTnyeckoe BONOKHO: OIHOMOLOBOE UAM MHOTOMOZOBOE, B TOM YMcne

BblICOKOTEMMEPATYpPHOE

MaTepuran moayns: KOPPO3MOHHOCTOMKasa CTanb Mapku 304, 316L
O6onouka: NOAN3TUAEH, NonunponuieH, GTopnoanmMmepsi
BpoHs: BbiIcCOkOMpOYHas CTanbHas OLMHKOBaHHAs MPOBOJIOKA UM MPOBOOKA U3

KOPPO3MOHHOCTOMKMX CMIaBOB

+90°C

+125°C
+140°C
+200°C

4-10 kH

1kH/cm

4,5-12,7 MM
0o 96
x200

I,

s

bonble nHdopmaumm

B pa3gesie Ha cante
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OTpacnb ropoAcKoOn UHPPACTPYKTYPbI.

KpnoreHHbIn MOHUTOPUHT

T Ll
—  — 2 DT m— S—

o

B

KoHcTpyKuums

1. OnTnyeckoe BONOKHO

2. TnapodobHbIN refb

3. OAMHapPHBIN NN ABOMHOM CTanbHOM
ONTUYECKUI MOLYNb

4. O6ono4ka

MpumeHeHUue

» PacnpeaenéHHbIi MOHUTOPUWHI MPOTSHXEHHBIX O6GBEKTOB: TOHHENN,

LOpPOrN, enesHbole 4o0porn, pr6OI‘IpOBO,D,bI, CWNOBbIE BbICOKOBO/IbTHbIE

Kabenu 1 dpasHble nposoda (DAS, DTS, DSS)
» B kauyecTBe kabens cBs3un

38

MpeumyliecTsa

e MoXeT BbICTYNaTb Kak KOMMOHEHT PasIMYHbIX TUMOB Kabens Uan Kak
CaMOCTOATENbHbIN KabeNb-AaTYnK

» CoxpaHsieT paboTOCMNOCO6HOCTb B YCIOBUSX BO3AENCTBUSA MIaMeEHN

o KOMMaKTHbIV 1 NErknin kabenb



OCHOBHbIe TEXHUYECKNE XapaKTEePUCTUKU

+90°C

+150°C

+180°C
TemnepaTypHbIit peATUHT +200°C

+300°C

1 BbILLE MO 3anpocy
OunameTtp moayns 1,1-6,35 mm
OunameTp kabens 1,9-10,0 mm
KonuuectBo BONOKOH no 96
MwuHuManbHbIN paguyc nsrnéa x 200

BapuaHTbl ucnonHeHus

OnVHapHbIA AN ABONHOM CTalbHOM OMNTUYECKNIN MOAY b
OnTuyecknin monynb 6e3 rens

[MonnmepHas o6onoyka

BO3MOXHO N3roToBNEHME B OTHECTONKOM UCMONHEHUM

MaTepumanbl

OnTnyeckoe BONOKHO: OAHOMOAOBOE WA MHOTOMOLOBOE, B TOM YMCIIE BbICO-
KoTemnepaTypHoe

MaTepuan moayns: KOPPO3MOHHOCTOMKANA CTanb Mapkn 304, 316L, BbICOKO-
NPOYHble crnagbl Incoloy

O6onouka: NOAN3TUNEH, NOANAPONUAeH, GTOPNONUMEPDI

+260°C (MaKCMManbHO BbiCOKas TemnepaTypa Ans kKabens B MoNMMepPHON 060104Ke)

I,

s

bonble nHdopmaumm
B pa3fesie Ha cante

39



OTpacnb ropoAcKoOn UHPPACTPYKTYPbI.

KpnoreHHbIn MOHUTOPUHT

TempSense

KoHcTpyKuums

1. OnTnyeckoe BONOKHO
2. CTanbHOM ONTUYECKUIA MOAY b
3. MNoBKB 13 CTaNbHOWM apMUpYIOLLLEN MPOBONOKM

MpeumyliectBa

o CTOWMKOCTb K 9KCTPEMabHbIM TEMMNepaTypam
e 3alluMTa BONIOKHA OT MPOHUKHOBEHMS BOLOPOAA
e BbicoKasi NPOYHOCTb B KOMMAKTHOM WUCMOMHEHWN

MpumeHeHne

¢ KpuoreHHbI MOHUTOPUHI

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

o [py3oHecyLnin reodunsnyeckmni

40

I,

@_ Bonble nHdopmaumm
B pa3fesie Ha camte

OCHOBHbIe TeXHUYeCKune XapPaKTePUCTUKA

+90°C
+150°C
TemnepaTypHbIA PENTUHT +180°C
paTyp p 1200°C
+260°C
+300°C
LOuameTp kabens 4,5-18,5 MM
CeyeHune MmeaHOM Xunbl 0,75-3,0 mm?
KonuyecTBo BONOKOH no 12
MuHUManbHbIN paguyc nsruéa %200
(6e3 Harpy3kum)
PekomeHayeMmblii MUHUMabHbIN
X55@
AMaMeTp ponuKa 6nok-6anaHca

BapwuaHTbl CnonHeHus

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

MefHble »Xunnbl

Koppo3noHHOCTOMKas MPOBONOKA

MaTepumanbl

OnTnyeckoe BONOKHO: OAHOMOA0BOE UK MHOTOMOLOBOE, B TOM YnCne
BbICOKOTEMMNEpPaTypHOe

MaTtepwuan Tpy6Ku: KOPPO3MOHHOCTOMKas CTanb Mapkn 316L, BbICOKONPOUHble
cnnasbl Incoloy

BpoHs: BbIcCOkONPOYHas CTanbHas OLMHKOBaHHas MPOBOIOKA UM MPOBOOKA U3
KOPPO3MOHHOCTOWMKMX CMIaBOB



Monydabpukarthl O SRR
ONa No6bIX OoTpacnen

KOHCTPYKLUMM MOTYT MCMOb30BaTbCs KaK CAaMOCTOSTEbHbIN Kabeb-

JATYMK, a TaK XKe B KQYeCTBE COCTAaBHOIO 3/IEMEHTA Pa3INYHbIX TUMOB
Kabenewm

MpumeHeHune

. . 7,
m PacnpenenéHHbI MOHUTOPUHI % B kauecTBe kabens
7
(< ; NPOTIKEHHbIX O6EKTOB 7 CBSA3M

41



MonydabpukaTtbl ons No6bIX OTPacnen

T Ll
—  — 2 DT m— S—

o

B

KoHcTpyKuums

1. OnTnyeckoe BONOKHO

2. TnapodobHbIN refb

3. OAMHapPHBIN NN ABOMHOM CTanbHOM
ONTUYECKUI MOLYNb

4. O6ono4ka

MpumeHeHUue

» PacnpeaenéHHbIi MOHUTOPUWHI MPOTSHXEHHBIX O6GBEKTOB: TOHHENN,

LOpPOrN, enesHbole 4o0porn, pr6OI‘IpOBO,D,bI, CWNOBbIE BbICOKOBO/IbTHbIE

Kabenu 1 dpasHble nposoda (DAS, DTS, DSS)
» B kauyecTBe kabens cBs3un

42

MpeumyliecTsa

e MoXeT BbICTYNaTb Kak KOMMOHEHT PasIMYHbIX TUMOB Kabens Uan Kak
CaMOCTOATENbHbIN KabeNb-AaTYnK

» CoxpaHsieT paboTOCMNOCO6HOCTb B YCIOBUSX BO3AENCTBUSA MIaMeEHN

o KOMMaKTHbIV 1 NErknin kabenb



OCHOBHbIe TEXHUYECKNE XapaKTEePUCTUKU

+90°C

+150°C

+180°C
TemnepaTypHbIit peATUHT +200°C

+300°C

1 BbILLE MO 3anpocy
OunameTtp moayns 1,1-6,35 mm
OunameTp kabens 1,9-10,0 mm
KonuuectBo BONOKOH no 96
MwuHuManbHbIN paguyc nsrnéa x 200

BapuaHTbl ucnonHeHus

OnVHapHbIA AN ABONHOM CTalbHOM OMNTUYECKNIN MOAY b
OnTuyecknin monynb 6e3 rens

[MonnmepHas o6onoyka

BO3MOXHO N3roToBNEHME B OTHECTONKOM UCMONHEHUM

MaTepumanbl

OnTnyeckoe BONOKHO: OAHOMOAOBOE WA MHOTOMOLOBOE, B TOM YMCIIE BbICO-
KoTemnepaTypHoe

MaTepuan moayns: KOPPO3MOHHOCTOMKANA CTanb Mapkn 304, 316L, BbICOKO-
NPOYHble crnagbl Incoloy

O6onouka: NOAN3TUNEH, NOANAPONUAeH, GTOPNONUMEPDI

+260°C (MaKCMManbHO BbiCOKas TemnepaTypa Ans kKabens B MoNMMepPHON 060104Ke)

I,

s

bonble nHdopmaumm
B pa3fesie Ha cante
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%

g_ Bonble nHdopmaumm
B pasfene Ha canTe

Ka6éenb no Balimm
Tpeb6oBaHUAM

I'eoc]>|/|31/|qec+<me MccnenoBaHMs M BONOKOHHO-ONTUYECKNI Kaxxabi MPOEKT MMEET CBOU OCOBEHHOCTU U Tpe6yeT

MOHUTOPUHT TPEBYIOT OYeHb CreundunyecKkmx kabenen NHAVBWAYANbHbIX KOHCTPYKLMI Kabenemn, kKoTopble
Ans obecneyeHns 6€30NacHOCTU, MPOU3BOAUTENBHOCTH COOTBETCTBYIOT Pa3/INYHbIM YCNOBUAM SKCMNyaTaLUN.
N LONTOBEYHOCTM B CIIOXHbIX YCIOBMAX SKCMAyaTaLUM. 3aBog VIHKab meeT HEOOXOAMMbIV OMbIT

2T Kabenn AOMKHbI 6bITb HAAEXHbBIMU U BbIAEPXKMBATb NPOEKTUPOBAHWNS M MPOU3BOACTBA 4S8 Pa3paboTKu
BbICOKYIO TeMnepaTypy, AaBleHWE, BAary, KOppo3uio 1 KOHCTPYKLMIM NO BalLIMM TPEOOBAHUSAM.

BMOpaLMIO.

1. OnuwmnTe 3aga4y, KOTOPYIO HY>KHO PeLnTb

2. Mbl NpeaNoXnNM KOHCTPYKLMIO Kabens, MakCUManbHO
NOAXOAALLYIO A/ Ballen chepbl MPUMEHEHNS

3. [NpounsBeném TeCTOBbIe OB6pa3LbI
4. /icnbiTaeMm obpa3seL, 1 3anyCcTUM Kabenb B MPOU3BOACTBO
5. [locTaBMM BaM roTOBbIN K UCMOJIb3OBAHUIO MPOAYKT

6. Byﬂ,eM Ha CBS31 NO NtO6bLIM BOrMpocam

sensor@incab.ru
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OnTunyeckoe BOJIOKHO
BNS pa3HbIX TeMMepaTyp

MaTepman MNOKPbLITUA ONTUYECKOTrO BOJTIOKHa

3onoTo

Mepnb/cnnas

AnoMUHNIN

Yrnepo4 v nonMmMng,

Yrnepon
1 BbICOKOTEMMEePaTYPHbIN
akpwunat

MNonnnmng,

KpeMHnmn

BbicokoTeMnepaTypHbIM
akpwunat

AkpunaTt

-100 0 100

200

300

400

500

600

700

800

°C
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BONOKOHHO-ONTU4YECKue CuctTemMbl
MOHUTOPUHra

L]
I-I peMMyu-'.eCTBa- MporpamMmmHoe obecreyeHne
7~ OnTnyecKoe BOOKHO — OnTnyecKkoe BONOKHO
% YYBCTBUTENbHbIA NEMEHT /’7 He Hy)xaaeTcs
CUCTEMBI — MOXET ﬂ B 2N1IEKTPOMNMUTAHUN
&, MCMOMb30BaTbCS KakK %
KaHan nepeaaym JaHHbIX AHanuzatop
N KaK AaTumK

DTS — pacnpenenéHHbli MOHUTOPUHT
TemnepaTypsl

N' . o
g Manbie raapurel DAS — pacnpenenéHHbli MOHUTOPUHT
Ka6enb 1 natymk N Kabens, nossonsoLime AKYCTUUYECKMX BO3AEHCTBUN
'#' B OJHOM YCTPOWNCTBE / nometlaTb ero Y A

B TPYAHOLOCTYMHbIX

MecTax DSS — pacnpenenéHHbii MOHUTOPUHT

nedopmaumm

Q YCTONYMBOCTb P P PacnpenenéHHocTb

A\

N

9

—_—- K 31EKTPOMArHUTHbLIM

1 HEMpPEepPbIBHOCTb
O BO34ENCTBUAM _ = n3MepeHuin

OnuH Kabenb Ang U3mepeHns
Pa3nNYHbIX NapamMeTpPOoB .
OnTunyeckum kabenb

g

o
('S

o—0-
0_
o—0-




CuncremMbl MOHUTOPUHra
Ans HedpTterasoBou oTpacau

PasBegka i TpaHcnopTMpoOBKa Hedrenepepaborka

U nobbiva . U XpaHeHue
: o QuuncTka

» [eopusnyeckme e CHCTEMbI TPAHCNOPTUPOBKM » Heprexmmus
nccnenoBaHus * TepMMHanbl CXMKEHHOIO rasa » PacrnpeneneHue
» bypeHue n pazpaboTka o Cknagbl
e KOHTPONb COCTOAHMS
CKBaYMH




MHTENNEKTYaAJIbHOE 3aKaH4YNBAaHNE CKBAa)XXUHbI

[Tpmep peleHuns



MpenmywiecTsa: Pe3synbTaTt pa6oTbl cUCTEMBI:

~
« CoBMeLLEHME ONTUYECKMX / Chukerme aTpar

1 3NIEKTPOHHbIX CEHCOPOB B OAHOWN CUCTEME \/ hafexuuBckoe opcyfpanne
o LLINpOKKMIM CNekTp n3mepsembix NapameTpoB

(TOYeuHble AaTUYMKM AABNEHWS, BNAXHOCTMH,

cocTaBa dnovaa) & &
CokpalueHne BpemMeHu
o OLEeHKa TEXHNUYECKOTO COCTOSIHNA CKBaXMHbI BbIHY>XAEHHOIO NMPOCTOS O6HEKTOB

n pa6OTbI NNacToOB B HEMPEPbLIBHOM peXXmnme

* YaanéHHoe ynpasieHune 1 perynmpoBaHue, N

No3BONAOLWME ONTUMMUIUPOBATL PEXUMbI PABOTbI ~ -~ CoKpalleHne BpeMeHn peakumm
7 ~ Ha HenpeaBuaeHHble CUTYaumm
<

» KOHTpo#b Haf NpoBefeHneM npoLlenyp
MHTEeHCUdMKaLMM AO6bIYN

V7
. MOHVITOpI/IHI' COCTOSAHUA TPYAHOAOCTYMHbIX < f.a/ D OnTummsaums pa6OTbI O60py£lOBaHl/I9l
O6bEKTOB N O6BLEKTOB CO C/IOXKHbIMM

yCnoBnaMKM akcnnyaTaunm

NN



an/IMeP pe|_|_|eHM;I

naporpaBMTaLUOHHDbIN

X

s N7 - w

ﬂ.PeHa)K (SAGD)



MNpeumywecTsa: PesynbraT pa6oTbl CUCTEMDI:

* HenpepbIBHbI KOHTPONb MpoLecca

RapobarreTanig MaKCHMarbHble O6bEMI
n3BReYeHNs HebTu
* YBenmyeHne HedTeoTaaum

NPOAYKTUBHbIX N1aCTOB

L OnNTUManbHbIN CyMMapHbIN
_- napoHedTaHON KO3IGOULUMEHT

/ CHmxkeHWe 3aTpaT
\/ Ha naporeHepaLuio

Y

OnTnyeckmnmn
Kabenb
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[Mpumep pelieHUn o,

1. BCA (6nok c60pa AaHHbIX) — cepBep,
AKKYMYINPYIOLWMIA UHGOPMaLMIO

MOH MTOpM H ra COCTOH H Mﬂ O COCTOSIHUWN O6BEKTA MOHUTOPUHIa

1 BCeX 6IOKOB KOHTPOSS

MarncTpanbHoro Tpyéonposoaa  Cepecp ACYTR

Pa6ouee mecto
onepatopa APM SCADA,
VMHTErpMpoBaHHoOEe

c ACYTI1 3aka34ymka

OnTuyeckuii Kabenb-gaTumK
(MHAMBMAYaNbHO pa3paboTaHHbIN
NS cpefibl NPOKNaaKM 1 3afaym) —
3TO YYBCTBUTESbHbIN 2N1E€MEHT
CUCTEMBI, KOTOPbI GUKCHpyeT
M3MEHeHUs BHELLIHEN cpefpbl:
TemnepaTypa, LaBneHune,
BMGpaLMs
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Bnok KoHTpons

cepBep, BK/IOYaOLLMI

DTS — Distributed Temperature
Sensor (pacrnpeaeneHHbIn aaTunK
TemnepaTypbl)

DAS — Distributed Acoustic Sensor
(pacnpepeneHHbIN
BMBPO-aKyCTUYECKUI JATUMK).

OH aHanM3npyeT U UHTEpNpeTupyeT
CUrHanbl C Kabens-gaTyvka

\Qe}‘
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d .\§ / ’,:::,’ 7
~ % e
_ .
LleHTpanbHbI % ,;:«:"E/ft’/ - I
NyHKT c60opa .‘_,,’.-"“"'V % % ;; 7

Kabenb-gaTuvk pasmellaercs
npsmMo Ha Tpybonposoae, NMbo
He ganee, yem 1 m OT Hero
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[Touemy NHKa6?

Moppep)xka u cepBuc

54

OnpepeneHve
TEeXHNYECKNX TpebOoBaHMIN

AHann3 spPeKTUBHOCTU
HOBOW KOHCTPYKLMN

CosnaHme obpasLos
N ApoBeaEHME UCMbITaHUI

Ceptndurkauns
W AONONHUTENbHbIE
MCCnenoBaHs

FlpoBeneHne UCnbliTaHUN
N U3MEPEHNIN Ha OBbEKTax
KINEHTA

Plenneprkka
KJIMEHTOB



Punocoodpusa kaue

% =
O =

Jlyywne noan [MoLwwaroBbi KOHTPOJb

Ka4yeCTBa Npon3BoOACTBa




[dpurnawaem nocetnte #UHKAD
#3ABO/Ll_KOTOPDBIA_3ABOAMUT

IncabSpecialty.ru

sensor@incab.ru



