BonokoHHO-oNTUYECKUe AaTYUKK PacnpeneneHus

Nedopmauuu n Temnepatypsbl (DSTS)

BOTDA MOAYIb

[ns nonyyeHnst bonee nogpobHon
WHOpMaL MM O Hallen cucteme
[aTYMKOB MO MOHUTOPUHTIY
nedopmanmu n TemnepaTypbl 1
conyTCTBYOLEN NpoayKLMK,
noxanyncrta, nocetute
www.ozoptics.com

OcobeHHOCTH
* Vcnonb3yeT cTaHgapTHOe TereKOMMYHUKaLMOH-
HOoe 0JHOMOJOBOE BOJTOKHO
* ViamepeHue gecdopmauuun u TemnepaTypsl B
pexumMme pearibHOro BpemMeHu
* Bbicokasi TOMHOCTb M3MEpPEHNs TemnepaTypbl U
Jedopmaumu, manoe npocTpaHCTBEHHOE
paspelueHue
e DLL gnsa cuctemMHOro nHterpartopa

MepBUYHbIE XapaKTepPUKU

* MuHumym 0.1 M NpocTpaHCTBEHHOE pa3peLleHne

* Makcumym 100 KM AnanasoH 30HOMPOBaHUSA
Makc. 160 KM AnvMHa BOMOKHA

OnucaHue

OZ Optics’ Foresight™ cemeicTBO BPUNNIO3HOBCKUX BOFOKOHHO-OMTUYE-
CKMX OaTuMKoB pacnpegeneHusi gedopmaumm 1 Temnepatypbl. Pacnpege-
NeHHoe 30HAMPOBaHWE UCMOSb3YET NPSIMON METOA U3MEPEHNS U3MEHEHNI
Aedopmaummn 1 TemnepaTtypbl Mo BCEN ANMHE ONTUYECKOro BOrokHa. Mc-
nonb3ysi CEHCOPHOE BOOKHO, KOTOPOE BKMOYaEeT B cebs cTaHgapTHoe Te-
NeKOMMYHMWKaLMOHHOe OAHOMOZOBOE BOJIOKHO, MOMb30BaTeny MoryT onpe-
AenuTb, korga v rge gedopmMaums unv Temnepatypa obbekTa n3mMeHunacb
W UCNpaBuTb NOTEHLManbHble MPobnembl Npexae, YeM OH BbIMOET U3 CTPOSI.
YHUMKanbHOM ocobeHHOCTLI0 Hallel cucteMbl Foresight™ DSTS sBnsietcs
€ero cnocobHOCTb M3MepATb TeMNepaTypy 1 HanpsKeHne, OAHOBPEMEHHO 1
He3aBMCUMO Apyr OT Apyra, YTO MO3BOMSIET onpeaenaTb obnactu MHAyLm-
pOBaHHOro HanpshxeHus/aedopmanuy oT BO3AENCTBUS TeMnepaTypbl.

DTS0115RU OZ Optics ocTaensieT 3a cobovi NpaBo BHOCUTb M3MEHEHUS B creuvdyvkalmm 6e3 npeaBapuTenbHOro yBeLoMNeHNst 3 Wionsa 2021
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Ucnonb3oBaHue B He(bTe-ra3OBOVI NMPOMbIWITIeHHOCTHU
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MOHUTOPUHT HedTe-ra3oBbIX CKBaXWH

* MOHUTOPUHI yTe4ek TpybonpoBoaos * YnpasneHue LenoCTHOCTbIO CKBaXMWH

 [lo 100 kv amanasoH NS Kakgoro KaHana * Temnepartypa, Aedopmaums 1 KOHTPOIb AaBNEHUS Npu

* Bbicokoe NpocTpaHCTBEHHOE pa3peLleHve NOAAEePKNBAET Hagnexallien YyBCTBUTENbHOCTU Kabens n ycTaHOBKM
T10KanM3oBaHHoOE 13MepeHne ¢ 6OMbLLIONM AarbHOCTHIO 30HAMPOBaHNA e He yyBcTBUTENEH K BOAOPOAY, KOTOPLIN MOXET U3MEHUTb

» Kpartkoe Bpemsi HakonneHWs/oTknmka 3aTyxaHune BOJIOKHa

* [MoBbilweHne achheKkTBHOCTM paboThl HedTenepepabaTbiBalOLLEro 3aBoAa nNpu
pacnpefeneHny TemnepaTypHoro npoduns

» CokpalleHue npoctoes, obecnevrBasi Npy 3ToM HEOOXOOUMBI YPOBEHb O6€30MacHOCTH

° MCI‘IOJ‘IbE}yeT HU3KYH0 CTOMMOCTb TeNNeKOMMYHUKaLUMOHHOIo ogHOMOA40BOro
ONTOBOIOKOHHOIO kKabens

NMpumMeHeHUe B rpaxaaHCKOM CTPOUTENbCTBE

——

MOHMTopMHr Cocmsmvm cTpoeHui (SHM)

MOHUTOPWHT cocTOAHUS

MoHuTOopYHI gedopmaumm 1 TpewmnH

[o 100 km grnanasoH Ans Kaxaoro kaHana

Bbicokoe npocTpaHCTBEHHOE pa3pelueHue nogaepxmnsaeT
NoKanM3oBaHHOE n3mepeHmne ¢ 6onbLLION AaNbHOCTbLIO
30HAMPOBaHUSA

MOHUTOPUHT NAOTUH

* MOHUWTOPUHI BHYTPEHHEN TeMnepaTypbl NNOTUH
* MoHuTOpUHr TpelumH/ocaakalaedopmaummn/npocadmsaHns
e [1o 100 kM AnanasoH ANs KaKaoro kaHana




anIMeHEHVIe B rpaxkgaHCKoM CTpouTesnbCTBe - I'IpOOO!'I)KeHUG

MoHuTopuHr leopucka MoHutopuHr besonacHocTtu Llocce

* OnonseHb, ocefaHue, fedopmaumnsa namo/ e MOHUTOPUWHI BHYTPEHHeN TeMmnepaTtypbl/ Aedopmaumm npu
MOHUTOPUHI COCTOSIHWSA 3emnu/ Luocce npaBuIibHOW YCTAHOBKE M YyBCTBUTENbHOCTU Kabens

e MoXHO oTcnexmBaTb TEHAEHUMM OBWKEHNS B 3emne e MOHWTOPWHI oceaaHus Locce

e [o 100 km guana3oH Ansi Kaxaoro kaHana « PacnpegeneHue gaHHbIX Temnepatypbl/ aedopmauum no

OnNnHe BonokHa Ao 100 km

B0O3MOXHOCTU NPUMEHEHUS C Kabenem

MOHMTOPUHT NTMHMK 3neKTponepenay

* Yaapbl MonHuW, obrnegeHeHne 1 obpbiB NPOBOAOB MOTyT BbITh * [locTosiHHOE Ka4eCcTBO / MOHUTOPUHI COCTOSIHUS Ha
0BHapy>eHbI NPOTSXKEHUN BCEro Cpoka Crnyx0bbl kabens
¢ [1o 100 km gmManasoH Ka)kaoro kaHana ¢ Hukaknx AONONHUTENbHBLIX KOMMOHEHTOB, HEOBXOAUMBIX MO
e Hukaknx 4ONOnNHUTENbHBLIX KOMMOHEHTOB He TpebyeTca No NMHUN BCEMy MapLupyTy
anekTponepeaay

¢ [pocToTta pa3BepTbiBaHMSA

¢ bornee 4yBCTBUTENbLHBLIV K Aedopmaumu, yem OTDR

¢ BbICOKMI ypOBEHb KOHTPOMS Ka4ecTBa, OCHOBaH Ha BbICOKOM YPOBHE TEXHOMOMN

¢ MoxeT KOHTPONMpPOBaTh Ka4ecTBO NUTaHus kabens/ OPGW mogynem ¢ onTU4eckum
BOJIOKHOM




MpumeHeHne B KpuocTaTax, Npu noxapax, Ansa 6e3onacHoOCTH rpaHuL

KpuocTart, usmepeHus TemnebaTYpbl

besonacHoOCTb rpaHuLy

* BbicTpoe, AMHaMnyeckoe naMepeHne ¢ BOo3MOXHOCTb n3amepeHus TemnepaTypbl oT 25 K
» Bbicokast TOYHOCTb HaXOXAEHNSI MecTa cobbITUS * MoXeT MCronb30BaTh TENEKOMMYHUKALMOHHOE
* MoxeT paboTaTb COBMECTHO C CUCTEMOW BUAEOHabNoaeHUs OZIHOMO/0BOE BOTOKHO MO HU3KOW LieHe

e [1o 100 kM gManasoH Ka)xgoro kaHana
» BblICOKO€E NPOCTPaHCTBEHHOE pa3peLLEHNE C XOPOLLMM
paspellueHnem TemnepaTypbl /TOYHOCTb

ObHapy)eHue noxapa B 3gaHUAX

» BbiCcTpoe, ANHAMUYHOE, M TOYHOE U3MEPEHUE TeMMNepaTypbl
e [1o 100 kM gManasoH Ka)xgoro kaHana
* Bo3MOXHO ncnonb3oBaHMe 06bIYHOrO ONTO-BOJTIOKHA




Cneuundomkauum

MapameTp OnucaHue

[pocTpaHcTBEHHOE pa3spelLeHne OtTlmpgo50m OT0.5mMpo50m OT0.1Mpo50m
OunHamunyeckunin ananasoH 30 nb 30 nb 25 nb
KonnyectBo kaHanoB Ot 2 po 251

KoHdurypaums gatymka MeTtnesas

MakcumanbHas anvHa BorokHa 160 km

[wnana3oH 30HaNPOBaHUS 100 km

ToyHOCTb NPOCTPaHCTBEHHOro paspeLleHna

MwuHMManbHbIA 5 cm

[MpocTpaHCTBEHHbIV Wwar

MwuHMManbHbIA 5 cm

TemnepatypHbI AnanasoH

-270°C po +1000°C (3aBucuT OT Tuna kabens)

[wnanasoH npu gecdopmavum

-3% (cxaTtume) to +4% (yanuHeHue) (3aBUcUT OT Tuna kabens)

Pexxum paboTbl

§ PaspelueHune Temnepatypbl 0.005°C2
g To4HOCTb Temnepatypsbl (20) + 0.1°C (Ha Bcem gnanasoHe ans BOTDA)
E Paspeluenune npu gechopmaLim 0.1 pe2
ToyHocTb Npu gecdopmauum (20) * 2 ue (Ha Bcem amanasoHe anst BOTDA)
Bpemsi HakonneHus (monHoe ckaHupoBaHue) MuHumanbHo 1 cekyHaa
YcpeaHeHune 1 0o 60,000 ckaHupoBaHuiA
O6HapyxeHue Bpewmsi HakonneHus 1 cekyHaa Ha TbiCsiHy CKaHUPOBaHUIA
HencnpaBHOCTH Pagwuyc nencteusa Tyaa u obpatHo 100 km
OpHoBpeMeHHoe PaspelueHne TemnepaTtypbl 0.005°C2
:thlili)ppel::jmm " ToyHOCTb Temnepatypsl (20) + 0.1°C (Ha Bcem gnanasoHe ans BOTDA)
TemnepaTtypsbl (C PaspelwweHune gecopmanmmn 0.1 pe2
venonbsosaHneMm TouHocTb npy aecbopmaumm (20) + 2 e (Ha Bcem AvanasoHe ans BOTDA)
3anaTeHTOBaHHON
KOHCTPYKUMK Kabens) [unana3oH 30HONPOBaHNS 50 km
[MepemeHHble namepeHns Hedopmaumsa, Temnepatypa, cnektp bpunnioaHa
CBsI3b 1 cOeAMHEHNs Bxon ans NHtepHeta, KOCB
Vicxoasiume curHansl ABapuiHbI curHan nporp.obecneyeHus yepes TCP/IP, SPST, SSR relays
(HeobsizaTenbHo)
XpaHeHne gaHHbIX BHyTpeHHuiA xxecTkuii anck (128 ' n 6onee)
Q dopmat gaHHbIX Basa gaHHbIX, TekcToBble dainbl, MS Excel, 6utman
§ OnTnyeckoe coeanHeHne FC/APC or E2000/APC3
E [nvHa BonHbl nasepa 1550 Hm
° Pabouun anana3oH Temneparyp 0°C po 40°C, <85% RH, bes koHaeHcauum
OHepronoTpebnexune 115 wnnn 230 VAC,; 50-60Hz; max 300W
Pasmepbl (O x LW x B) 3U LWaceun 390 x 344 x 133 MM (He BKIOYasi KOMMbOTEP)4
Bec 3U Waccu <12 kr (He BKMOYasa KOMMbIOTEP)
PexuMbl nameperuin Py4Hoe, AncTaHUMOHHOE UMK aBTOMaTnYeckoe n3mepeHns 6es npucmoTpa
g AHanu3 aaHHbIX AHanua namepeHui, annpokcumaums, rpadmyeckoe yBenmyeHe n3obpaxeHust
g CurHan TpeBoru 1 ornoBeLLeHns ABTOMaTuyeckoe cpabaTbiBaHve curHanvaaumm, Hactpaneaemble NapaMeTpbl
§ YaaneHHoe ynpasneHue YaaneHHbIn 4OCTyM, HacTporika u obcnyxusaHue Yepes TCP/IP
s [nuTenbHoe ncnonb3oBaHue- 24/7 rapaHTUPOBaHO aBTOMaTUYECKUM

BOCCTaHOBMEHNEM U CaMOANArHOCTUKOM

1 2 unm 4 kaHana npemycMOTPeHsI BHYTPU Grioka AaTumka. [ononHUTEmNbHbIE KaHarbl MOryT GbiTh A0BARMEHb! C MOMOLLBIO BHELIHETO ONTUYECKOrO NepeKmioyaTens.
2 3ta BenMuMHa OLEHMBAETCS / paccyuTbiBaeTCA U3 HeonpedeneHHoCcTH YacToTbl nasepa (5 ku), n Temnepatypbl U kKoadduumneHTa gedopmanim BONOKOH.

3 MepexomHuKM 1 NaT4-KOp/ibl JOCTYMHBI ANA COSANHEHUS C IPYTMIA TUMAMI ONTUUYECKNX COSANHUTENEIA.

4 Pa3sveps! He BKMIOYaIOT B ce6s1 PYKOATKY [N NEPEHOCKM. BEHTUNALMOHHbIE OTBEPCTUS HA CTOPOHAX BoKa He JOMKHBI BbiTh 3aKPLITHI.




ConyTcTBylowWwas npoaykumsa
BonokoHHO-onTu4Yeckue AAaTYUKUN, KOMNOHEeHThI, Haﬁopbl ansa CGOpKI/I un 06y‘-|a|ou.w||7| mMaTepuan

OZ Optics npeanaraeT NOMHbIA CNEKTP BOMTOKOHHO-OMNTUYECKMX AaTYMKOB, KOMMOHEHTOB, KOMMMEKTOB ANA OKOHLOBKN U Matepuansl Ang
0by4yeHus. CtaHgapTHas BONIOKOHHO-oNTU4Yeckasa npoaykuma OZ Optics ncnonb3yeTcsi BO BCEM MUPE B CEHCOPHbIX U TENEKOMMYHUKaL M-
OHHbIX oTpacnsax ¢ 1985 roga. OZ Optics Takxe npegnaraeTt cneunanbHble BOMIOKOHHO-ONTUYECKME AaTYuKM U kabenu ans npuMeHeHus
npu BbICOKUX TEMMepaTypax u B APYrMx aKCTpPeMarbHbIX U arpeccrBHbIX cpeaax (koppo3us). CUCTEMHbIE MHTErpaTopbl C ONbiTOM paboTbl
B MOHWTOPUHIre CTpoeHuin un TpybonpoBoaoB 3HatT, 4To OZ Optics npeanaraeT NonHebIi Habop ycnyr Ans yCTaHOBKU U 0BCnyXuBaHus
BOJIOKOHHO-OMNTUYECKNX cucTeM. Ecnun Bbl NnaHupyeTe NpoekT Mo MOHUTOPUHIY TpybonpoBoaa Unmn CTPOEHUs, NoXxanyncra CBSXUTECH C
OZ Optics, 4TOObI y3HaTb 6osbLUE O HALLUMX BOJIOKOHHO-OMTUYECKUX PELLEHUSIX.

Onsa nony4vyeHun 6onee no.qpoﬁHoﬁ VIHd)OpMaLWWI O Hawux cuctemax oaT4yukoB p,e(bopmauvm nTeMnepatypbl n CBA3aHHbIX C HUMU
KOMMOHEeHTaX, nox(anyﬁC'ra, nocetuTte Www.ozoptics.com.

Kak 3akasbIiBaTb
OnucaHue KaTtan. HOMepa: DSTS' T CO l‘SR'MSR' AS'BOTDA'X

T A A A T
CT = Tun waccu kopobka ONTO3NEKTPOHUKM X= Tun KOHHeKTopa
3U = 3U waccu 3A = FC/APC
EA = E2000/APC
CO = Tun komnbtoTEPa AS = CKOpOCTb MonyyeHnss
L = HoyTbyk (Tpebyet 3U waccw) N = HopmanbHast
R1U = 1U komnbloTep H = Bbicokast
X = NpenocTaBneHHbIN KITMEHTOM
MSR = MakcuMnbHbIN AnanasoH
i 1,2
1= BHyTpeHHU nHTepdernc mexay ggmcmm (1)
DAQ 1 KoMMbIOTEPOM 1/60
T = Thunderbolt (TpebyeT 3U waccw) 5/60
S = CtaHJapTHbIN o0
SR = T[pocTpaHcTBEHHOE pa3peLueHue (m)! 1/100
0.1/10 5/100
0.1/50
0.5/10
0.5/50 B ycTpoiicTBe Anst NONEBOro UCMOMb30BaHUS 3aMEHNUTE TUM LIACCU, TUMN KOMMbloTepa
110 1 KOMMbIOTEPHBIN MHTepdenc c ofHow Byksow “F.” foToBble 6roku BKkNoYaloT B cebs
1/50 BCTPOEHHbIV KOMMbIOTEP, MOHUTOP, KIaBUaTypy U Mblllb.
MpumeyaHme:

1. Kaxabih mogynb DSTS MoxeT ObiTb CKOHUrypvpoBaH Ans paboTbl Ha KOPOTKY MPOTSPKEHHOCTb, ANWHHYIO, M JKcnnyatauuto oboux.
KoHdurypaums gomkHa 6biTb ykazaHa Ha MOMEHT MOKyMkW. [pocTpaHCTBEHHOE paspeLleHne yKasblBaeT Ha fydllee paspelueHne npu mak-
cMManbHOM AuanasoHe 3oHaupoBaHus. Ecnu DSTS ckoHUrypupoBaH AN M3MepeHuid Kak brvkHe- MarucTpanbHblX Tak U ganbHe-maru-
CTpanbHbIX, TO ByAyT ABe LMdpbl C yka3aHnemM paspelleHns 1 MakcumarnbHoe paccTosHue cpabaTbiBaHWs AN KaXOoro pexviMa paboTb.
Hanpumep, npegnonoxum, 4to 6nok DSTS pormkeH gocTudb paspelleHus 0.1 meTpa Ha gmanas3oHe 1 km Anst GnuvkHe-marucTpanbHOro
npumeHeHuns, n 50 MeTpoB paspelueHne Ha Ananas3oHe 100 kKM AN ganbHe-marncTpanbHoro npumeHeHus. Homep mogyns 6yaer ykasbiBaTb
npocTpaHcTBeHHoe pa3pelleHne (SR) B kadectse 0.1/50, n MakcumanbeHbin avanasoH gencteus (MSR), kak 1/100. SR n1 MSR napameTpsbl
OTHOCATCA TOMbKo K Mogynto BOTDA.

2. MakcumanbHbI Anana3oH 30HAMPOBaHMUA coctasnsaet 60 kM unu 100 kM Ana akcnnyatauum gansHe-marnctpanbHbix. C Apyro CTOPOHbI,
ecnu BbIbpaHo NpocTpaHCTBEHHOE paspelueHne 0,1 M, MakcMMarnbHoe paccTosiHue cpabaTtbiBaHMsA 1 kKM oTobpaxkaeTcsa Anst 3TON pe3ontounm.
MakcumarnbHbIV Anana3oH 30HAMPOBaHMS onucbiBaeTcs Kak 60, 1/60, 5/60, 100, 1/100 nnn 5/100.

3. CKOpOCTb c6opa OaHHbIX MOXeT ObITb Kak HOpMaJ‘IbHOVI Tak u Bbicokon. N n H NCNoJb3yKTCA COOTBETCTBEHHO. BblCOKOCKOpOCTHaH Bepcud,
KakK npasuno, no MeHbLUEN Mepe, B Ba pasa 6bICTpee, 4YeM Bepcua C HOpMaJ'IbHOIZ CKOPOCTbIO BO BpeM4A c6opa AaHHbIX.

3U mopenb ¢ HoyTbyk koMnbroTepom Mopenb Ans noneBoro UCNosib30BaHUA

Bepcusa 3U atux DSTS ocHalleHa CbeMHOW PYKOATKOW, KoTopast Mogenb Ans NoneBoro MCMonb3oBaHWsA He sBNsieTcs 06s13a-
MOXET ObITb 3aMeHeHa Nnonb3oBaTeneM C NoOMOLLbIO BKNAaAoK, KOTOpble NO3BO- TeIbHON ANA HalWX KnueHTos. loxanyincra, CBAXUTECH C
NS0T YCTPONCTBY ObITb YCTAaHOBMNEHbLIM B CTAHAAPTHOWM 19-A0/MOBOW CTOWKE. OZ Optics ans nonyyeHns nogpobHoOn nHgopmaLumu.

MOHI/ITOp, Knaemartypa 1 Mblllb HE BKITHOYEHbI.




JdononHuternbHbIe aKceccyapbl

Bap Koa | Homep Oetanu OnucaHue

[ononHutenbHbI antoMuHueBbIA yTnsap Ans nepeHockn DSTS. Bkntovaet B cebsi koneca n pykosiTKy.
48298 DSTS-TRAVEL-CASE-1U/3U MpenHasHaveH Ansa npoBo3a Ha camonerte. [NpumepHble pa3mepsl: 23,75 (B) x 22,5 (W) x 15 (). {60,3 cm x
57,2 cm x 38,1 cm}.

KoMMNnekT nopTaTyBHOrO BUAEOMMKPOCKONa A NPOBEPKY ONTOBOMOKOHHBLIX pasbeMoB. B koMnnekT
BxoauT LCD-aucnnein ¢ Buaeo3oHaoM. Agantep NUTaHus NepeMeHHOro Toka ¢ 3apsiiHbIM YCTPOVCTBOM U
aKKyMYrsiTOPOM. aKKyMYrsiTOp B KOMMIIeKTe. B KOMMNeKT nocTaBkv BXOAAT HECKOMBbKO PacrpOCTPaHEHHbIX
TUMNOB aaanTepoB, B TOM Yncne rHesgosow agantep SC / FC gna MK v rHesgosoii agantep LC / PC.

65518 [MopTaTuBHLIN BUOEOMUKPOCKON

48980 CI-1100-A2-PT2-FS/APC/F HakoHeuvHuk anst umctkn SC n FC APC tuna “female” pasbemoB (B poseTtke) ans Cl-1100-A2 nopTaTUBHOIO

MUKpOCKOMa.
48981 CI-1100-A2-PT2-E2K/APC/F E2000/APC “female” pasbem ans C1-1100-A2 mukpockona.
36939 HUXCLEANER-2.5 Yetpowictso ansa unctkn FC, SC n ST Tuna KOHHEKTOPOB BHYTpY ajanTepa.
5336 Fiber-Connector-Cleaner-SA OpHopasosas kaTyLeyHoro Tuna “Cletop” kacceTta ANst YUCTKN BOSTIOKOHHO-ONTUYECKUI KOHHEKTOPOB.

OnuHon 1 m, 3 MM BewwHuin gnametp, 1300/1550 Hm 9/125 ym Corning SMF 28e BONOKHO, NaTYKopA C

8122 SMJ-3A3A-1300/1550-9/125-3-1 KOHHekTopamu FC/APC Ha 060MX KOHLAX.

[OnuHoit 1 M, 3 MM BewwHuiA anametp, 1300/1550 Hm 9/125 uym Corning SMF 28e BonokHo, natykops ¢

40536 SMJ-3AEA-1300/1550-9/125-3-1 koHHekTopamu FC/APC Ha ogHom KoHue n E2000/APC Ha apyrom.

AfanTep ans CoeHeHNs NoaaepXKUBaloLLIMX nonapusaumio KoHHekTopos FC/PC. LLUnpuHa knioya

u PMPC-03 2,03 /2,07 MM N5t KOHHEKTOPOB C Krtodom 2,00 Mm (Tvn R).

YHuBepcaneHbin “male”’koHHekTop FC/APC Ha Bxoge u “female” FC/APC Ha Bbixoge Anst 0GHOMOLOBOMO

19711 AA-200-11-9/125-3A3A BOMOKHa SM 9/125.

58975 DSTS-3U-19IN-RACK-MOUNT-KIT | KpoHLITENHbI C pyKOSITKaMy U BO3MOXXHOCTb KOHBepTUpoBaHusi 3U DSTS B CTOMKY.

MO UHTepdenc

[ns nonb3oBatenei, xenawLwmx UCnonbL3oBaTh UM pa3BUTb CBOE NporpaMHoe obecneyeHne Ans MOHUTOPWHIa aedopMauum n Tem-
nepatypbl OZ Optics moxeT obecneunts bubnuotekon DLL ¢ nog-nporpammamu ans koHTpons DSTS. KoHTaktupyite OZ Optics gns
[ONONHUTENLHOWM MHopMauun.

OnTuyeckoe coeguHeHue

Bonblwas npobnema, ¢ KOTOPON CTanNKMBaKTCH KNMEHTbI, 3TO KaK NpaBUIbHO YNCTUTb ONTUYECKME KOHHEKTOPBI Nepes CoeanHEHNEM KX
K CEHCOpHOW cucteMe. B pesynbrarte 3Toro, NOBEpXHOCTb MOXET ObITb MOBPEXAEHA, YTO NPUBEAET K Aerpagaunm nokasaHui. ATo MOXeT
npuBeCTU K JoporocTtosiuemMy peMoHTy. Mo aton npuumHe cneayet BCEMJA ncnonb3oBaTb naty-kopa unv agantep kak 6ydep mexagy
DSTS un ceHcopHbiM BorokHoM. CoenHeHnst Bceraa AomKHbI ObiTe K JaHHOMY naTy-kopay Unun agantepy, CoOeQuHMTENbHbIN NaTy-KopA,
ocTaeTcsi Bce BpeMs npukpenneHHbim kK DSTS. lMaty-kopg MoxeT ObiTb yaaneH n3 DSTS Tonbko, ecnmn OH NOBpeXAeH U HyXaaeTcs B
3ameHe. CniegoBaHue 3ToM npoueaype nomoxeTt obecneuntb 6ecnepeboinHyto paboTy aatunka. Kpome TOro, KOHHEKTOPBI U aganTepsl
OOMKHbI BCerga ObITb Haanexawmm obpasom o4vuLLeHbl A0 coeauHeHus. MNoBpexaeHne BONOKHa KOHHEKTOpa B aganTepe Ha nepefHen
navenu DSTS He nokpbiBaeTcs rapaHTuen. bydepHble naty-kopabl 1 aganTtepsbl (3anacHble YacTu) B kKoMmnnekTe kaxgon DSTS. Jonon-
HUTENbHbIE NaTy-Kopabl M agantepbl MOXHO nNpuobpecTn otaensHo. OZ Optics npeanaraeT nat4y-kopAbl C MO6bIM TUMOM KOHHEKTOPOB.
KoHnTakTtnpyiite OZ Optics ¢ BalMMM KOHKPETHBIMW 3anpocamu.

AHKeTa BonpocosB

1. Kakoe npumeHeHne? Noxanyncra, onuwmnTe KpaTko 6. KakoBa makcumanbHas gedopmaumsa ans usMepeHns?
2. Bam HyxxeH mogynb BOTDA (TpebytoTcs o6a BorokHa 7. KakoB xenaemblin Avanas3oH AerCTBUSA UMW ANYHA BOMOKHA
OOIMKHbI O6bITe NogkntoydeHsbl k DSTS) nnu mogyns BOTDR A58 NpUMeHeHna?

(Tp66yETCﬂ TOJMbKO O4HO BOJTOKHO, ONA NOAKITHYEHNA K

?
DSTS) uru COMBO 6110k ¢ 06emmi dyHKUsMi BOTDA i 8. Kakoe npocTpaHCTBEHHOE paspeLLeHnE Bbl XemNaeTe?

BOTDR? 9. Bbl xoTUTE N3MepUTL TEMNepaTypy, HanPs>KeHWe Unu, 1 To
n roe?
3. KakoBbl Baluy TpeboBaHMs K pa3peLleHmnto U TOYHOCTU Anst Apyroe
n3MepeHusa Temneparypbl? 10. KakoBo xenaemoe Bpemsa cbopa gaHHbIX?
PaspeLuenne: 11. Heobxoamma nu kannmbpoBka BOMOKHA, MHXEeHepHast

noaaepXxka/npoeKkTMpoBaHNe CUCTEMbI?
TOYHOCTb:

12. Tge 6ynet pacnonaratbecsa cucrema?
4. KakoBbl OXXnaemMble camble BbICOKME U CaMble HU3KNe

TemnepaTypbi? 13. Bam HyxxeH moaynb ¢ 3U waccu 1 HoyToykom, unm moaynb ¢

3U waccum 1 1U komnbrotepom?
5. KakoBbl Balum TpeboBaHMSA K paspeLLeHmnio 1 TOYHOCTU Ans

namepeHns aedopMaLm? 14. JTobas gononHuTenbHas MHopmauus?

PaspelueHne:

TOYHOCTb:




NMpuMeHeHne BOSIOKOHHO ONTUYeCKUX AaTYUKOB
pacnpegeneHuna gecdopmaumm n temnepartypbl (DSTS)

MmaBHoe

BonokoHHO-onTUYeckne AaTtyukn pacnpepneneHua neq)opmauwm n TemnepaTtypbl NPONU3BOAAT USMEPEHUA J:le(bopmauvm n TemnepaTtypbl Ha O4eHb
oonblmne pacCcToAHUA N ABNAKTCA OTIINYHBIM MHCTPYMEHTOM OJ1A KOHTPOJA 3a COCTOAHUEM 6onbLNX CTpoeHVII7I. 31n AaT4yMKMU NO3BONAKT nony-
YaTb OrPOMHbIE 3KOHOMMUM 3a cHeT ahpekTa MacluTaba B TENEKOMMYHMKALMM ANs o6ecrneyeHns MOHUTOPUHra Ha GonblLUMe PacCTOSIHUSI C BbICOKOM
paspeu.larou.l,eﬂ CMocoBHOCTBLIO MO CTOMMOCTU Ha KUIOMETP, KOTOPbIE HE MOTYT ObITb cOnocTaBeHbl ¢ nbon ,upyron TexHonornen. COBpeMeHHbIe
OaT4yuKM pacnpeneneHusa ,qecbopmauvu/l n TeMnepartypbl npeanararnT YHeTKMe CTOMMOCTb N TEXHNYECKMe npenmMyllecTBa B TaKUX NpUMeHeHUsX, Kak
MOHUTOPWHI TPy6onNpoBOA0B, MOCTOB, NIOTUH, NMVHUIA 3reKTponepeaay, a Takxxe MOHUTOPUHT 6e3onacHOCTU NepuMeTpa rpaHuy. BpunniosHoBckme
AaT4YUKN TaKXXe OTIMMYHO nNoaxoadaT Angd OﬁHapy)KeHVlﬂ Koppo3unu B BonbLmnx KOHCTPYKUUAX.

MpuHuun pa6oTbl

XoTs getanbHoe NoHMMaHWe BpPUITIO3HOBCKMUX AATYMKOB He TpebyeTCcs Mpu MCNONb30BaHUN CEHCOPHbIX cnctem OZ Optics, B TUMMYHBIX Cy4asx
NPUMEHEeHUa CUCTEM A4 KOHTPOSA 3a COCTOAHNEM CTpOBHVIl;I, onucaHme OCHOBHOro metoda namMmepeHua 6y,qu nonesHa ansa I'IOJ'Ib3OBaTeJ'Iel7I, KOTO-
pble XOTAT Nny4le NOHATb CI'IeLl,VId)VIKaLI,VIVI M KOMMpOMUCHI Npn Bbl60pe pelweHna CucteMbl AaT4yumka.

HaunbGonee pacnpocTpaHeHHbI TUN AaTynka gedopmanmmn 1 Temnepatypbl BpunniosHa ncnonb3yeT siBNeHne, U3BECTHOE Kak paccesiHue. [MNpuHumun
nokasaH Ha PUCYHKe HUXe:

HDatumnk Bpunnroana- NMpuHUMN padboTbl

Brillouin Scattering  Unstrained Strained

< ) Optical Fiber Vounp

Vprobe
/

/

O
VB
Vo Vs

Ves— Vot Cr(T-Ty) +C. (e-¢))

A

A 4

PucyHOK 1. Bpunno3H cnekTparnbHbIe MUKW BONIOKHA NOA HanpsikeHueMm u 6e3 HanpsaxeHus.

TunnuHasa koHgurypaums gatunka DSTS BOTDA TpebyeT ncrnonb3oBaHve AByX fa3epoB, KOTOpbIe HarnpasmeHbl B MPOTUBOMOMOXHbLIX Hanpasne-
HUSIX Yepes Ty e NeTo BOMOKHA (04MH Na3ep HenpepbIBHOMO AeMCTBUSA, APYroi MMMYNbCHbIN). Korga pasHoCcTb 4acToT Mexay AByMs nasepamu
paBHa YacToTe BOMOKHa “BpusisiioaHa”, NPOUCXOANTT CUMbHOE B3aMMOAENCTBIE MEXAY 2 Na3epHbIX Nyyei BHYTPM ONTUYECKMUX BOSIOKOH U YCUIIEHNS
3BYKOBbIX BOJIH ((POHOHOB), reHeprpyeMbix B BOSIOKHE. DTO B3aMOAECTBME Bbi3blBAET CUSIbHOE YCUMEHNE CUrHana, KoTopblil MOXeT 6bITb 06Hapy-
XEH 1 I0Kanu3oBaH ¢ UCMofib3oBaHMEM YCTpoiicTBa TUNa pednektomeTp. [ns Toro, 4To6bl MU3MEPUTL HanpsikeHe/aedopManmio N TeMnepaTypy
BAOJb BOJSIOKHA, HEoBXoANMO, BbliGpaTth crnekTp BpunnioaHa nyTeM ckaHMpPOBaHWUA PasHOCTM YacTOT ABYX fasepHbIX UCTOYHMUKOB M MOATOHKM MWK
cnekTpa BpunniosHa, 4Tobbl Noy4YnTL MHADOPMaLMIO 0 TemnepaType 1 aedopMaLimu.

Kak BugHo n3 ypaBHeHUA B HUXHEN YacTu pucyHka 1, yactoTa BpunnioaHa B kaxgon To4ke BONOKHA NMHENHO 3aBUCUT OT TemMnepaTtypbl U Hanpsaxe-
HUA, NPUNOXEHHOro K BOJIOKHY. B HEKoTOpbIX ONTUYECKMX BOMOKHAX, TaKUX Kak CO CMeLLEeHHON Ancrnepcuen BornokHa, CyLeCTBYHOT Ha caMOM gerne
OBa nuka B cnekTpe bpunnioaHa n MOXHO n3BneYvb MHoOpmMaLnio TeMmnepaTtypbl N HANPAXeHUA U3 O4HOro BOJTIOKHA. Ecnn ncnonb3dyeTca cuctema
0aTYMKOB C HaLLMM BOTOKHOM, KOTOpOEe ceryac B CTaAuu NaTeHTUPOBaHNS, TO MOXXHO OAHOBPEMEHHO U3MEPATb HanpsxeHue u TemMmnepartypy, M B TO
XXe BpeMsA MCnonb30BaThb TO XXe BOJIOKHO AJ1A TeJfIeKOMMYHUKauuu.

CpaBHEHMe BOJIOKOHHO- ONTU4Y€CKUX CEHCOPHbIX TexHonorun gna MOHUTOPUHIra CTpOGHMVI

BpunnoaH BONOKOHHO-ONTUYECKME AAaTHMKN NyYLLEee pelleHne Ha AMVHHbIE PacCTOSAHMA 1 60MnbLuyto Nnowaab NoKpbITUS; B camom Aene bpunnoaH
AaTUYNKM JOMXKHbI paccMaTpuBaTCcs K NPUMEHEHMI0 ANS oboro HanpsXXeHns unun Temnepartypel ¢ o6wen AnnHon cebiwe 10 meTpos. [ipyron obuen
TEXHOJOornemn BONTIOKOHHO ONTUYECKOro AaTynka Ans nokann3oBaHHbIX N3MEPEHUI ABMAIOTCS BONMOKOHHbIe Bparr peweTtkn. OgHako Ans MOHUTOPWH-
ra CTpPOEeHUI, Korga noTeHumnanbHble MecTa NoBPEeXAEeHWS UNN YTEYKN HEU3BECTHbI, TPYAHO 3apaHee onpeaenvTb MecTa ANns pasMeLleHns 4aTYnkoB
C BOJTOKOHHbIMM Bparr pewietkaMmu unm Apyrux TMNOB TOYEYHbIX AaTYMKOB. [laT4yMKM HA OCHOBE BONOKOHHbIX Bparr peleTok ABASOTCA OTANYHBLIM
CrnocoboM NoKan“3oBaHHOIO NCNOMb30BaHUSA, KOrAa N3BECTHbI KOHKPETHble obracTu nHTepeca. PacnpegenerHsie bpunnoaH gaTymkn moryT ObiTh
MCnonb30BaHbl A8 ropasfo 6onee WMPOKOro oxsata u MOryT HanTK OWNBKM He N3BECTHbIE A0 YCTAaHOBKN AaT4uKa.

CyliectByeT ABa Tuna bpnnnoaH BONIOKOHHO-ONTUYECKNX AaTYnKoB. BpunnoaH onTuyeckne pednektomeTpbl JomeHa BpemeHn (BOTDR) namepe-
Hue gedopmaumm nnm TemnepaTypbl Ha OCHOBe BpunnoaH paccesHusa ogHOro uMnynsca. bpunnoaH onTuyeckuin aHanMsaTop AOMeHa BPEMEHM
(BOTDA) ucnonbe3yeT 6onee CrnoxHoe siBfeHne, M3BeCTHOE Kak CTMMYNMpOBaHHOe pacceuBaHune bpunnioaHa (SBS).

Ina Ctokc paccesHus (Bkntoyas BpunnioaH paccesHns n KOMOMHaUMOHHOE paccesHNs) ToNbKo Manas yacTe cBeTa (npubnusntensHo 1 B 103 ¢o-
TOHOB) pa3bpocaHbl HAa ONTUYECKNX YacTOTaxX OTIIMYAIOLLMXCS OT M 0ObIYHO HUXE, YEM YacToTa nHumnaeHTa potoHoB. Ha ocHoBe TexHonorun BOTDR,
MOCKONbKY MHTEHCUBHOCTb paccesHns bpunniosH curHana aenseTca muHuMym 1/103, meHee yem y nagatowero ceeta bpunniosH paccesHus curHan
ABNsSeTCA 04YeHb cnabbiM. [TpMHNMas BO BHUMaHMe 3aTyxaHne ONTUYecKoro BONokHa, Hanpumep, 0.22 gb/km, Anana3oH n3amMepeHnst He MoXeT ObITb




0YeHb ANNHHBLIM, YeMm ¢ TexHomnornen BOTDA. OcHOBHbIM npeumyLlecTBoM TexHonorun BOTDR aBnsieTcsa TO 4TO, Hy>XeH AOCTYM TOMNbKO K OQHOMY
KOHLLy OMTUYECKOro BOMOKHA.

TexHonorusi BOTDA sBnsieTcst 3HauuMTenbHO 6o5iee MOLLHOWM, Tak Kak UCMofb3yeT paclumpeHHoe BpunmaH paccesHue Ucnonb3ys ABa nNpoTUBO-
LeVcTBIoWMX Nyya. M3-3a cUnbHOro curHana uamepeHus gedopmanuv n TemnepaTtypbl ABAsAOTCA 6oee TOYHbIMY U AnanasoH n3MepeHuin 6onblue,
yem npu BOTDR TexHonorun. Kpome Toro Haw 3anaTteHTOBaHHbIN METOA 30HAUPOBAHUS MO3BONAET ONPeAenuTb, O4HOBPEMEHHO MH(OPMALMIO
Aedopmauum n TemnepaTypbl.

BOTDA meTop TpebyeT bonblue onTUYeCcKnX KOMMNOHEHTOB U ABYXJIMHEWHYI0 ONTUYECKYIO CETb, YTO NOAHNMAaET OOLLY0 CTOMMOCTb CUCTEMBI (AaTUMK
BOJIOKHA JOIMKEH OblTb NETNEBbIM UMK C 3epKanbHbIM 0TobpaxeHnem). OaHako 6ONbLUMHCTBO, CUCTEM Pa3BEPHYThIX CErofHs ABMNAIOTCA CUCTEMbI
BOTDA, noTOMY 4YTO JOMNOMHUTENbHAS TOYHOCTb M3MepeHUit Bonee Yem onpaBabIBaET YMEPEHHOE YBENUYEHNE CTOMMOCTU CUCTEMBI.

OZ Optics Foresight™ cepusa nmeetr BOTDA, BOTDR 1 kom6o BOTDA+BOTDR. Hawwu knneHTbl MOryT nony4nTb 6onee paclumpeHHbI BbiIOOp, Ha
OCHOBe MX cneunanbHbix TpebosaHuin. B Tabnuue 1 npuBoaMTCA cpaBHEHME OOLIMX METOAO0B BOMOKOHHO OMTUYECKMX AAaTYMKOB Aedopmaunm u
TemnepaTypebl, a TakXKe OrpaHNyeHnst BO30OXXHOCTEN ANSA KaxAoro Tuna:

Bragg Grating* BOTDR BOTDA
TOYHOCTb HanNpPsKeHUs! + 1 ustrain + 16 ystrain + 2 ustrain
MpocTpaHcTBEHHOE pa3pelleHe | 0.1 m 1m 0lm
[Onana3oH ANnHBbI ToYeyHn gaTyunk 70 Km 100 km
Bpewms cbopa <1 ceKkyHAbl 3-20 MUHYT MUHUMYM 1 cekyHaa

KoHdurypaumsa

MHOXeCTBO BOTOKOH

OpaHO BOJTIOKHO

MNeTnsa,00HO BOMOKH

To4yHOCTb TemMnepaTtypbl

+0.4°C

+0.8°C

+0.1°C

Oedopmauun n Temn.

MHOeCTBO BOTOKOH

MHOXXeCTBO BOJTOKOH

OpgHo, MHOXeCTBO BOJTOKOH

PacnpegeneHnue

HeTt

LOa

Oa

*KBa3I/I-paCI'Ipeﬂ,J'IeHHbIe C MHOXXeCTBOM BOJIOKOH

Ta6bnuua 1. TunMYHbIe NoKasaTenu pacnpegeneHHbIX / kBa3un pacnpeneneHHbIX BOJTIOKOHHO-ONTUYeCKUX A4aTYNKOB

OuHoapemeHHoe n3MepeHune HanpsaxXxeHna n remnepatypbl BO3MOXHO C NOMOLLbIO Hallero aanateHToBaHHOro metoaa. CTaH,U,apTHOG ogHomoaoBoe
BOJIOKHO UCNOJ1b3yeTCA B 6onbLnx KonuyecTeax 4ns BbICOKOCKOPOCTHbIX ONTUYECKNUX TENNEKOMMYHUKALMOHHbIX ceTen n Hepgoporoe. BaxHo NPUHATH
peleHne o CTpykType kabens v Tune BonokHa B Havane noboro MOHUTOPUHI NpOeKTa. XoTsa TecTupyrwluiee oGopyuosaHme MOXET MEHATCA Unn
obHOBMATCS B 6y}:|yu.leM, BaXHO YCTAaHOBUTb I'IpaBI/IJ'IbeIVI TN BOJIOKHA, ecnn Tpe6yeTc;| OOHOBpEeMEeHHOEe UaMepeHne HanpaxXxeHna n remnepartypbl.

OCHOBHbIe 06nacTu NPMMeHEeHUs1 BONTOKOHHO-ONTUYECKUX AaTYUKOB pacnpegeneHus gecopmMaumm u Temnepatypbl

BonokoHHO onTuyeckne gatyuku pacnpeaeneHmsa gecopmanm n TeMmnepaTtypbl 6bInn npUMeHeHbl B MHOITO4YUCITEHHbIX obnacTax. Kak ynoMuHanocb
paHee, cuctema Ha 6a3se BpunnioaH kak npaBumno, He UMeeT aHanoros B obnacTtsx, Tpe6y|ou.|,l/|x BbICOKO€ paspelleHne B MOHUTOPUHre B6onbLumx
CTPYKTYp (,EI,J'IVIHHbIX unu 6onbLumx I'IOBerHOCTeIZ). B otnuuune ot KOHKYPUPYOLWUX CEHCOPHbIX TeXHoNnornn bpunnioaH cucteMbl HenocpeaCcTBEHHO
NCcnonb3yrT appekT macltaba oT MUMMMOHOB KNNOMETPOB BOJIOKOHHO ONTUYECKUX TeJ'IeKOMMyHVIKaLlVIVI BOJIOKHa YCTAHOBJIEHbIX MO BCEMY MUDY.
Kak nokasaHo B Tabnuue 2 Huxe, Hanbonee pacnpocTpaHeHHble MPUMEHeHU AN AaTYMKOB pacnpegenenns gedopmMaumm TemMnepaTtypbl BKI1O-
YaloT B cebsi oveHb Honblune NMHenHbIe Unm NPOCTPAHCTBEHHbIE pa3mMepbl.

CchbIfniku no 3anpocy
O6nacTb NpMMeHeHuUA HapsixkeHne | TemnepaTtypa OZ Optics coBMeCTHbIX
NPO3KTOB

MoHuTOpUHr yTeyek Tpybonposoaos [ | | | |
MOHUTOPWHI NMHUI anekTponepesay [ | | | | |
YnpaBneHue npoueccom [ | | | | |
MOHUTOPUHT COCTOSAHNSI CTPOEHUN (BETOHHbIE & KOMMO3UTHbBIE KOHCTPYKLIMK) | | |
MOHWTOPUHI MOCTOB | | |
OG6HapyxeHue Bo3ropaHusi | | |
OGHapyxeHue TpeLynH | |
OrpaxpaeHusi ans 6e3onacHoCTy rpaHuny, [ |

Ta6nuua 2. MpumeHeHMe BpuUnno3H BONOKOHHO-ONTUYECKUX JaTHYUKOB

OZ Optics npeanaraeT peLleHns B KaXA0M U3 PbIHKOB, NepeyncreHHbIX Bbiwe. Ecnv B Tabnuue oTCyTCTBYET KpUTUYECKOE MPYMEHEHE MOHUTOPUH-
ra, noxanyicTa, CBsXXuUTeCb C HamMu ¢ BawumMu TpeboBaHusiMK. YToBbl Nonyunts Gonee NoapobHy MHOPMALMI, OTHOCALLMECS K NPUMEHEHMIO,
WNU 3anNpocKTb CTaTblO CCbINKY, NoXxanymncra, cesxxuTech ¢ OZ Optics.

BonokHo o6ecneumBaeT oTNMYHY TMBKOCTb 1 pasdMellleHne Ha 6onbluMx nnoLaasax n 6onbLnx paccTosHUsAX. Hanpumep: ropHo-go6bIBaOLLNIA KOH-
Beiep MOXeT ObITb AeCATKM KUIIOMETPOB ANNHONM ANs TOro, YTo6bl yaansTe U3bbITok MaTepuana. MaTepuan ManoueHeH 1 0GHapyxuTb 3aegaHne
noALwWwunHuka no AnvHe GyaeT TPYAHO € NMOMOLLbI CPEACTB 06HapYyeHNs 06blYHOro noxapa. Korga noALWMnHWK HauyHeT 3aefatb, oH GydeTt nepe-
rpeBaTbCs BMMOTb A0 NOsIBNEeHUst Bo3ropaHusi. DSTS 1 ceHCopHOE BONOKHO Nerko ycTaHaBnmBaeTcst U GyAeT Nerko o6HapyXutb 3T0 U3MEHEHWE B
TemnepaType y NoALMUnHMKa. XOTS NpsiMoii yLep6, MPUYMHEHHbBIN B pe3ynbTaTte noxapa sBnseTcs MUHUMarbHbIM, NOTEPS 4OXOAOB OT OCTAHOBKM
ropHbIX paboT B TO BpeMsi kak TpeboBanocb OTPEMOHTUPOBATL TpaHcnopTep 6yaeT o6LWUPHON.




Tabnuua c npumepamMu nokasarenen

MamepeHus BpunnioaH pacnpegeneHus nayT no 4yeTblpemM nepemMeHHbIM: TOYHOCTb U3MEepPEHUS, konebaHus n3mMepaemMoro HanpsaXxeHna n remnepa-
Typbl, NPOCTPAHCTBEHHOE pa3pelleHne n nsmepdaeman ariMHa BoJ1I0OKHa. 3TN 4YeTblpe B3aMM0£l,el7ICTByI0T Ons onpegeneHns BpeMeHun namepenus. 1
HaOﬁOpOT eCcnun BpemMAa orpaHu4eHo, MOXXHO onpeaenunuTb pyrue Kka4ectea namepeHua.

OwnzaitH cuctemsl ForeSight™ Ha ocHoBe BpiinntosHa no3sonsieT o6paTnTb BHUMaHKWE Ha TO, YTO BbI3blBAET onaceHue. Hanpumep, ans obHapyxe-
HUSA KpUTUYEeckoro AedekTa MoxeT noTpeboBaTbcsi 6onee NNOTHOE NPOCTPAHCTBEHHOE pa3peLLeHne N BbICOKasi TOHHOCTb.

Bpems nsmepenns mogyns DSTS BOTDA moxeT BapbupoBaTb mexay 1 cekyHaon n 10 MuHyTamuy 3aBucuT OT TpeboBaHuii 1 ncnonb3oBaxus. B Ta-
6rvue HUXe NpyBeAeHbl NpUMepbl OTpaxatoLne HekoTopble obwmne TpeboBaHmus: ny4ywe yem + 0.5°C n + 10pe ToyHOCTb. Bee pesynbTathl B Tabnuue
6bIny Nony4veHbl 3a MeHee 4eM 1 MuHyTy 1 40 cekyHa.

Tabnuua He ABNSETCS OrpaHUYEHMEM TOrO, YTO MOXET OblTb AOCTUrHYTO. Pa3nuumsa B YeTbipex NpobrneMHbix obnactsx, MoryT ObiTb 0O3HAYeEHbI.
Hanpumep, nsmepexve Temnepatypbl/gedopmanmm Ha 50 KM 30HOUPOBaHKWS, 2 M NPOCTPaHCTBEHHOE pa3pelleHne, ¢ ToYHocTbio Ao 0,2 °Cldpe
OOCTUXUMO, HO YBENUYUT BPEMS U3MepeHns Ao 3 MUHYT U 45 cekyHn. [ipyroe cpaBHeHuWe: B3anMoaenCcTBUE ANNHBI BOMOKHA, MPOCTPaHCTBEHHOE
paspelleHune, TOYHOCTb TemnepaTypbl/ Aedopmaunm 1 BpemeHn namepeHus: npu 100 KM 30HAUPOBAHHOIO BOMIOKHA, 6 M MPOCTPaHCTBEHHOE pas-
pelueHne moxeT coctaBnsaTb 0,4 °C/8ue, Koraa BpemMs M3MepeHust cocTaBnsieT 4 MUHYThl U 38 cekyHA, oaHako Te xe 100 KM MoryT MMeTb TOYHOCTb
0,1 °C/2ug, korga NpocTpaHCTBEHHOE pa3pelueHne yBenuuntcs 4o 50 M ¢ BpeMeHeM namepeHus 3 MUHYThl U 48 cekyHa,.

10 cm 50 cm 1m 2M 3m 4m 5wm 10 m 20 ™M 50 m

<=1km| 0.3°C/6pe | 0.2°Clape
<=2 KM 0.3°C/6ue | 0.1°C/2pe
<=4 km 0.4°C/8pe | 0.3°Cl6pe

<=10 KM 0.3°C/6pe
<=20 KM 0.4°C/8ue | 0.06°C/1.2ue

<=30 KM 0200/4[18
<=40 km 0.3°C/6pe | 0.1°C/2pe | 0.2°Clape
<=50 Kkm 0.2°C/4pe | 0.3°C/6pe | 0.2°C/4pe | 0.1°C/2ue

<=60 Kkm 0.2°Clape

<=70 km 0.3°C/6pe

<=80 KM 0.2°Cl4pe

<=90 kM 0.4°C/8ue
<=100 Kkm 0.4°C/8ue | 0.2°Clapue

Ta6nuua 3. TouHOCTbL M3MepeHus cTaHaapTHoro BOTDA moayns (Bpems nsmepeHus < 100 ceKyHA)

Pexum YCKOpPeHHOro namepeHuns

DSTS BOTDA MOXeT MCnonb30BaThCs ANs 0OHapyXeHUs BO3ropaHus U B cuctemax ynpasneHusi. OnTo-BOSIOKOHHAs TEXHOMOrMs pacnpeneneHus
obecneymBaeT OTNNYHYIO TMOKOCTb Ans oBHapyxeHus noxapos. ONTUYeckoe BOMIOKHO He NMPeAcTaBnseT pUcka UCKPbl UMM PUCK B3pbIBA, U €Crn
HagnexawmmMm o6pa3oM,CKOHCTPYMPOBAHO, TO MOXET HaXo4UTbCA B MecTax, NoABEP)KEHHbIX MOHU3UPYOLLEN paguaummn. NMpocTpaHCTBEHHOE pas-
peLueHne 3aBUCUT OT ASMHbI BONOKHA. [poCTpaHCTBEHHOE pa3peLleHne 3aBUCUT OT AJTMHbI BOJIOKHA, Npu AnuHe B 20 kKM cocTaBuT 1 M. Yem kopoye
OIMHA, TEM NyYlle NPOCTPaHCTBEHHOE pa3peLleHne. AHanornyHo 6onbLUY ANNMHY MOXHO KOHTPONMMPOBAaTb 3a CYeT paspelleHus. [ns nonyyeHus
6onee nogpo6HoM nHopMaumm obpaTutecs k Tabnuue 3.

N3mepeHusi nokasaHui TemnepaTtypbl B yCKOPEHHOM pexumMe ByaeT oTnnyaTbCs OT HOMUHAMNBHOMO BpUnmoaH n3MepeHuss B TOM, YTO Lienu name-
pEeHWs1 OCHOBaHbI Ha GbICTPOM OGHapPYXeHUN n3MeHeHust TemnepaTypbl. O6Lasn Lenb YCKOPEHHOTO pexunMa U3MepeHns sBnseTcs TOYHO obHapy-
KMBaTb USMEHEHUS TEMMNEepPaTypbl, CBA3aHHbIE C OXUAAHWEM BO3ropaHus UM N3MEHEHUAMN TeMNepaTypbl B HOMUHAMbHbIA MPOMEXYTOK BPEMEHH!.
Moatomy napameTpbl BOTDA GyaeT cooTBeTCTBOBATL UK GbiTh Nyylle, YeM B criedytolei Tabnuue:

HavanbHas Heobxoaumbie namepeHus HacTtpoliika
TemnepaTtypa TemnepaTypbl cuctemon TemnepaTypbl Harpesa Bpems usmepenus TounocTe usmeperus
24°C 30°C 30°C 9 sec 28 - 32°C
24°C 40°C 40°C 11 sec 38 -42°C
24°C 50°C 50°C 13 sec 48 - 52°C
24°C 60°C 60°C 14 sec 58 - 62°C
24°C 70°C 70°C 16 sec 68 - 72°C
24°C 80°C 80°C 18 sec 78 - 82°C

Ta6bnuua 4. TuNU4YHaA TOYHOCTb ANA NPUMEHEeHUs B OGHapyXeHUU BO3ropaHus (PeX1um yCKOPEHHOTo U3MepeHusl)
CnegytoLme ycnoBus NPUMEHSIOTCS AN AaHHOW Tabnuubl, 4To6bl ObITb TOYHBIMU:
¢ O6Lwas gnvHa BonokHa: 60 km » Ba3soBble NuUHUK npu 24° C 40 n3mepeHunsa TemnepaTypsbl
¢ [lpocTpaHCcTBEHHOE pa3pelueHne: 6 m * Bpewmsa nsmepeHus He BknovaeT BpeMsi 30HAMPOBaHKs kabens
» Bce ceHcopHble BonokHa AomkHbl ObITb 0fHOrO TUNa u 6e3 adpdekta gedopmaLmm




PacuyeT 3KOHOMUU UCNOSIb30BaHUA BOJIOKOHHO-ONTUYECKNX AaT4YUKOB Epunmoaﬂa

Kak y>xe roBopunock paHee, AaT4yvmku bpunnioaH npeanaratoT BbICOKOE paspeLleHne ¢ 6onbLUIO JAanNbHOCTbLIO NMOKPBITUSA MO LieHe 3@ KM HEenpeB3om-
[OEHHOW NobbIM apyrum metogam namepeHuda. 370 co3gaeT BO3MOXHOCTb ANs ObICTpOro Bo3Bpata OT UHBECTULMIA NPU NCMONb30BaHUM AaTUYNKOB
BpunniosH B KpUTUYECKUX NPUMEHEHUSAX NS MOHUTOPUHIa. Ha pucyHke HvKe nokasaH npumep BO3MOXHOCTU cbepexeHuit:

OnTo-BONOKOHHBLIM MOHUTOPUHT
OZ Optics Ltd. Kanbkynsitop akoHOMUM

MapameTpbl cUCTeMbI
[nuHa Tpy6onposoaa 50 km
LleHa c6os $750,000 CTOMMOCTb yTEYKM
CTOMMOCTb MpOCTOs $20,000 B yac
CpaBHeHue MoHUTOPUHT Be3 MoHuTopuHra | KommenTapumn
BeposiTHoCcTb cbost % / rog 0.25% 1% CHwxeHue pucka c6osi
Bpems npocTos yachl /roq 4.8 24 ABTOMaTM3MpoBaHHOE Npod. obcnyxnBaHme
Pacxopgbl Ha Tex. obcnyxusaHue $/ rog $25,000 $50,000 nnaHoBoOe TEXHUYecKoe obcnyxmBaHme
O6Lwas rogoBas 3KOHOMUSA $414,625 O6was rogoBas 3KOHOMKSA

Ta6bnuua 5. Mpumepbl 3KOHOMUKN

MHorouyncneHHble NOBpPeXAEHUS 1 BbIKIMIOYEHUS pr60nposona OEMOHCTPUPYHOT HeobxoauMoCTb HenpepbIBHOroO MOHNTOPUHIa B peXXUuMe pealrbHO-
ro BpeMeHu. B 1o Bpems Kak BblYUCIEHME B Tabnuue 5 caenaHo ans cpegHero permoHanbHOro pr60nposo,qa, OQKOHOMUA ANA MarncTpanbHbIX TPY-
60I'|pOBO,D,OB aBnseTcs ewe bonee y6€,EI,VITeJ'IbHOl7I. CTOMMOCTb OCTAHOBKW Ha OAVH ieHb, MOXeT ferko NpeBbICUTb $10 mnH. B panbHe-marncrpanb-
HbIX BpUNmM3H cncTemax MOHUTOPUHIA PacXoAbl COCTaBNSAT BCErO NULb $1 - $2 3a MeTp, npeaoTBpalleHne oAHOro BbIKIMOYEHUA 3HAYUTENTbHO
npesbllaeT yCTaHOBKY U 3KCcnyaTalyMOHHbIE pacxoabl BCEN CUCTEMbl MOHUTOPUHTA. ,El,pyrme KpynHble 06beKTbI, Takue, Kak MMHUN anekTponepena-,
Aambbl 1 MOCTbI TakXKe UMEIOT OYEHb BbICOKME N30EepXKKU, CBA3aHHble CO c6osiMM 1 OCTaHOBKOM.

Haunbonee BaxHbIMW (hakTopamy B 3KOHOMUW CPEACTB ABMSIOTCS COKPaLLEeHUE pacXofoB Ha OCMOTP 06CnyKMBaHUS (3a CHET aBTOMATU3MPOBAHHO-
rO MOHWUTOPWHIA), COKpaLleHe BPEMEHW MPOCTOS M COKpaLleHne BO3MOXHOCTU kaTacTpoduyeckoro c6osi. Bo MHornx cryyasix 3atpatbl Ha BpeMsi
npocTos U ¢60s1 3HAUUTENBHO BbILLE, YEM MOKA3aHO B MpUMepe.

OnsapononHuTensHoMMHOpMauumMocucTeMe gaTunkosgecdopmaummmuteMnepaTypbiMconyTCTBYOLWEN NPOAYKL MU, NoXanyncTanoceTute
www.ozoptics.com.
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