IIpakTH4YecKHue BONPOCHI NOCTPOCHUs Ka0eJbHBIX ceTel
YJUYHBIX CHCTEM BHICOHAOIIOACHM S

B Hacrosiieli ctatbe Mbl XOTUM MOAHSTH BOIIPOC, MAJI0 00CYK/1aeMbIil B OTKPBITOH neyaTH. A
UMEHHO: OCOOCHHOCTH POEKTUPOBAHUS U MPOKJIAJIKA KaOEIbHBIX TPACC AT YIUYHOIO
BUieoHa0moneHns. He npetenayst Ha co3iaHue TOJIHOLIEHHOTO Yy4eOHOr0 Iocoous 0 JaHHOMY
BOIIPOCY, 00CYJMM OCHOBHBIE IIPUHIIMIIBI BEIOOpA 000PYAOBaHUS, MaTEPUAJIOB U IIPAaBUIIA UX
MOHTaXa. CTOUT OTMETUTBH, YTO MPH JIFOOOM CTPOUTENILCTBE CPOK CITYKOBI KaOeTbHON
UHPPACTPYKTYPbI, OTHOCSIIEHCS K dKU3HEOO0EeCTIeUeHNI0 00BbEKTa, BKIH0Yasi U 0€30MaCHOCTh, T0JKEH
OBITH COU3MEPHUM CO CPOKOM CIIy:KObI camMoro oonsekTa. Kpome T0ro, Hy’KHO y4ecTh, UTO KaOenbHbIE
TPACCHI ABJISIFOTCA HEOOCITy)KUBaeMbIM 00beKkTOM. Clie10BaTeIbHO, BOIPOCH! POKJIAAKHI U
IKCIUTyaTallH KaOeJIbHBIX ceTeil 00beKTa He MEHEee BaXKHBI, YeM IIPAaBUIIbHBIN BEIOOP 000PYI0BaHUS U
IPOEKTUPOBAHNE CUCTEMBI.

Haunem ¢ OCHOBHBIX BHJIOB KaOEJIbHOM MPOAYKIINH, UCTIONIb3YEMBIX JUIS CO3/IaHUS CETEH cucTeM
YIAMYHOTO BHJCOHaOM0eHns. Ha HacTOSIIMIT MOMEHT 3TOT CIIUCOK COCTOMT M3 KOAKCHAIBHOTO
Ka0eJis, BUTOH Mapbl, ONTOBOJIOKHA.

KoakcuanbHblif kKabeslb B TEXHUYECKON JOKYMEHTAIIMH PEKOMEHIYETCSl IPUMEHSATD MPH JUIMHE TPACC
He 6onee 500 M. Ho 3to B naeane. [Ipupoaa koakcuaibHOTO Kabelsi TAKOBA, YTO MPHU JIOCTATOYHO
OOJIBIION JUTMHE Y HETO MOSBISAETCS 3PPEKT aHTSHHBI, YTO JUIS YCIIOBUH TOPOJIa WK JTOBOJIBHO
KPYITHOT'O HACEJICHHOTO ITyHKTa 03HAYAeT HECAHKIIMOHMPOBAHHYIO IEepeady 1o HeMy He TOJIBKO, a
3a4acTyl0 U HE CTOJIBKO, BHJICOCHTHANA, HO U BIUIOTH A0 Niepeaad paauocTanimuu «Masky. [Toartomy
IPU JOCTaTOYHOU 3arpy3ke 3(upa npuMeHeHHe KOAKCHAIbHOTO KaOes IJIsl CUCTEM YIUYHOTO
BUJICOHAOITIOICHUST BO3MOXHO Ha Tpaccax 10 200 M, a eciiu TOBOPUTH O Mepeaue rapaHTUPOBAHHO
YCTOMYUBOTO BUCOCHTHAIIA, TO He Oosiee 100 M. HanboubInyro momMexo3aiuinieHHOCTh 1aeT
UCIIOJIb30BaHue oTedecTBeHHOTO Kabens PK 75-4-37 B menHoi#t oruietke. B uMmopTHOM Kabesne 9acto
BCTPEYACTCS OIUICTKA M3 AIFOMUHHEBOH (DOJIBIH, YTO COBEPIICHHO HEMPUEMIIEMO 10 YPOBHIO
CO3/1aBacMbIX IMoMeX. Melb - 3TO MaTepual, CO3AA0IINNA MAaKCUMATBHYIO TOMEX0YCTOMYHNBOCTD JIJIS
nepesavyy CUTHalla B OXPAHHOM TENEBUICHHH, T.€. ISl CUTHANIa HU3KHUX YacToT.

OO6nacTh NpUMEHEHUs annaparypsl epeJjadn BUICOCUIHAJIa [0 BUTOM mape JiexHuT B npeaenax 2000
M. BeTrpeuarores uznenus, o0ecnieunBaromye U O0MbIIyI0 AIUHY TPACChI, HO UX MPAKTHYECKOE
IIPUMEHEHHE JOCTaTOYHO OTPAaHUYEHO.

OT0 CBSA3aHO C TEM, YTO 3aTyXaHue B Kabene Jaxe Mnpu odeHb xopoieid AUX asis BUTOM napsl mpu
quinHe cBbiie 2000 M HACTOJIBKO OO0JIBIIOE, YTO «BBITAIIUTE» UX B IPUHLUIIE MOKHO, HO HEBBITOJHO -
NepeAaBaTh 10 ONTOBOJIOKHY OYAET IPOCTO JIEIIEBIIE.

[TpuHIMIHATFHOE TTOHIKEHUE IICHBI Ha 000PYI0BaHNE U KaOCIbHYIO TPOIYKIIHIO JUTS ITepeaadn
BUJICOCUTHAJIA TIO BOJIOKOHHO-ONTHYECKOH cpefie, HaMETHBIIIEECs B TOCIEAHIE TOIbI HAa PHIHKE,
IIO3BOJIACT CUUTATh BI)I60p JAaHHBIX BUJI0OB cerell HanboJIee ONTUMAIBHBIM U C TOYKHU 3pCHUA
MPAKTUYECKON pean3aluu, U ¢ TOUYKU 3peHus] GUHAHCOBOM TS CO3/IaHus IPOTSKEHHBIX Tpacc Oolee
2 kM. Tem Gosee, ONITOBOIOKOHHBIN Kabelb 00ecreunBaeT TpeOOBaHUS 10 MAKCUMAIILHOMY CPOKY
IKCILTyaTaIiH.

CymiecTByeT /1Ba BH/1a ONITOBOJIOKOHHOTO Ka0eJst: MHOTOMOJIOBBIM M OIHOMO/IOBBIA. MHOTOMOJOBBIN
npUMeHsieTcs Ui mocTpoeHus tpacc MeHee 5000 M, 0THOMOJIOBBIN -00JIbIIEeH MPOTKEHHOCTH. B
ciry4ae HeoOXO0IMMOCTH UCTIONBL30BaHUsI MHOTOMOIOBOTO Kabens st Tpace 6onee 5000 m Boripoc
pelaeTcsi yCTaHOBKOH JIOTIOJIHUTENBHBIX PETPAHCISTOPOB M MOBTOPUTENEH, HO 3TO, KOHEYHO K€,
YIOPOXKUT MPOeKT. HekoTophlie Mpon3BOIUTENN TOTOBBI POAEMOHCTPUPOBATH MOJIOKUTEIbHbIE
IPUMEPBI UCIIOJIB30BAHUS MHOTOMOI0BOT0 Kabenst u Ha Tpaccax A0 7000 m.

Yro xacaeTcst TOMOJOTHH CeTel, TOCTPOSHHBIX Ha 0a3e OMTOBOJIOKOHHOTO Kabers, TO UX JABE -
«3Be3aa» U «muHay. [Ipumensemas ¢ HemaBHero BpemeHu TexHojorus CWDM nnst Tononorun



«IIMHAY MO3BOJISIET 3HAUYUTEIPHO YMEHBIIINTH CTOMMOCTh TIPOeKTa Ha Tpaccax 6oiee 10 km. He
YIIyoJIsasich B TEXHHUECKUE opoOHOoCcTH, otMeTHM, uTo CWDM pasperiaer CTpouTh CII0XKHYIO,
Pa3BCTBJICHHYIO CCTh HA 6336 OHHOﬁ JKHUJIBI OIITOBOJIOKOHHOI'O KaGGHH, YTO 3HAYUTCIIBHO YMCHBIIIACT
pacxobl Ha kabenbHYI0 nMpoayKiuio. OZHAKO B 3TOM CiIydyae BO3pacTaeT KOJUYECTBO
yCTaHaBIMBAEMbIX MOJYJIeH, HO IpH Tpaccax oT 10 KM 3TH pacxo/ibl MOTHOCTHIO KOMIIEHCUPYIOTCS
SKOHOMHMEH Ha Kabere.

Crenyer Takxe OTMETHTh, YTO ONTOBOJIOKOHHBIC KaOEIH 10 CBOEMY CTPOCHHUIO JICIIATCS Ha J1Ba THIIA:
Ka0eJb B IJIOTHOM Oydepe u Kabelnb B mycToTesioM Oydepe. Y kabens B IuioTHOM Oydepe OydepHoe
HOKPBITHE HAXOAUTCS B HEITOCPECTBEHHOM KOHTAKTE C TIEPBUYHOM 3alIUTHON 000J0YKON. A
CJIEZIOBATENIbHO, TAKOW KabeIh MOXKET IMPUMEHSTHCS TOJIBKO ISl BHYTPEHHHUX padoT - pa3Hast CTeTeHb
nedopmariuu 3amuTHOrO Oydepa U ONTOBOJIOKOHHBIX KU MIPH MEPEeraie TEMIIEPATyP MOKET
MPUBCCTH K BOBHUKHOBCHHIO TPCHIWH B «CTCKJIC» U K 3HAYUTCIbHOMY YBCIIMYCHUIO ITIOTCPb IIPU
pacnpoctpaHeHuu curnana. [Tycrorensiit Oydep - mosumepHas Tpyoka, B KOTOPOit CBOOOIHO
pasMCIiaroTCA CBETOBOALI B ICPBUYHOM 3AIMUTHOM IIOKPBITHH, - U PA3JIMIUC B KOB(I)(bI/H_[I/ICHTe
TEPMHUYECKOT0 paciIipeHus y 0y(hepHOro moKphITHs M BOJOKHA HE BbI3bIBACT JAe(opmanu,
NPUBOJIILEH K HAPYIICHHUIO LIEIOCTHOCTU cBeToBosa. Kabenb B mycroTenom Oydepe npruMeHsieTcs
JUTS TIOCTPOCHHUST HAPY)KHBIX CETEH.

[lepeiineM oT 0OIIKX BOMPOCOB HETIOCPEACTBEHHO K TEME HAIIEH CTaThbH - 0OCOOCHHOCTH
IPOEKTUPOBAHUS U MTPOKJIAJKH KaOEJIbHBIX TPACC AJI LeJe OXPaHHOTO TeJIeBUACHUS.

[Tpexne Bcero, pacCMOTPUM OCOOCHHOCTH MOHTXKHBIX paboT U TO, YTO HEOOXOUMO YIECTh B
MIPOEKTE B 3aBUCUMOCTH OT CIIOCO0a MPOKIIAJIKU YIUYHBIX Tpacc. DTHX CIIOCO0a TPH - JIFOKOBOE
XO03SIMCTBO, B 3EMIIO, TIO BO3/IYXY.

[Tpoknaaku kabemnei B ropojie ONTUMAILHO IPOBOIUTH YePe3 JIFOKH B paMKax KOMMYHUKAIIUN
CBSI3UCTOB. DTO TPEOYET MOyueHHsI CIICIMATBHBIX Pa3pelICHUH 1 MOATBEPKACHUS KBAMH(DUKAuu
POCKTHO-MOHTaKHOW OpPTraHU3alliH, BIIPOYEM, KaK M Ha MPAKTHUECKH JIFOObIE paOOTHI B IpeIenax
TOPOJICKOTO X03siicTBA. TeXHOIOTHS JaHHBIX pa0doT oTpaboTaHa onepaTopaMu CBSI3H U HE TpeOyeT
0co0bIX 3aTpat. MIHOT/1a mpolie MpuBieub pa0OTHUKOB CAMUX OINEPATOPOB, KOTOPBIE HE TOIHKO
MMEIOT HEOOXOIMMBIH OIIBIT, HO U CIIEUATIBHOE (JIOCTATOYHO JI0POToe) 000pYA0BaHHE NSt
«TPOTSHKKI» M COSAMHEHMSI yacTel kabems. DTo 0COOEHHO aKTyalbHO MPHU HCIIOIH30BAHUH
OTNITOBOJIOKOHHOTO Ka0eJs.

[Tpu mpoeKTHPOBaHUH CETEH Uepe3 JIFOKOBOE X03SHUCTBO HEOOXOIMMO YUeCTh TNIaBHYIO OMAaCHOCTD -
raCTPOHOMHUYECKOE MPUCTPACTHE KPBIC, KOTOPBIX JOCTATOYHO B MTOJ3EMHOM IIPOCTPAHCTBE, KO BCEM
BUJaM Kabens. M30exarh Takux MOBPEXISHUN MOXKHO TOJBKO UCTIOJIb30BaHUEM OPOHHUPOBAHHOMN
Ka0ebHOU MpoayKIuu. M, KOHEYHO e, Hellb3s 3a0BIBaTh PO OPTaHU3AINIO 3a3eMJICHUST OpOHH
Ka0eJst B COOTBETCTBUU C TPEOOBAHUSIMHU AJIEKTpoOe3omacHoCcTh. [l yeTpaHeHus poOIeMbl
OpraHu3aIy 3a3eMJICHHsI OPOHH KaOeJsi MOYKHO MCIIOJIb30BaTh ONITOBOJIOKOHHBINA Kabenb ¢ OpoHel u3
JTUDIIEKTPUIECKUX MPYTKOB. J{udekTpudeckue NpyTKU BBIMOJHSIOTCS U3 CTEKIIOBOJIOKHA, KOTOPOE He
notpebisercs KppicaMu. OHO HEMHOTO JIOPOKE, HO B HEKOTOPHIX YCIIOBHUSAX €0 MPUMEHEHHE
HYKOHOMUYECKH OIPaBIAHO.

B cnydae noctpoenus ceteit Ha 6a3e BUTOM mapbl B OpOHUPOBAHHOM KOPITyce, IOMUMO OpraHU3aluu
3a3emiIeHus1 OpOHH, HEOOXOIUMO MPEAYCMOTPETh IPO303ALIUTY (3AIIUTY OT OMACHBIX HAaBEACHU
HanpsDKEHUH, B TOT YHCJIE U OT IPO30BBIX pa3psIoB) KaX/JI0W maphl Kalelis, yCTaHaBIMBAEMYIO Ha
000X KOHIaX Tpacchl. MHOTHE MPOM3BOIUTENN YCTAaHABINBAIOT JaHHBIN BT 3alIUTHI IITATHO.

[TepexoauM K clenyrOIeMy Crioco0y MpOKIaaKi KabeTbHBIX TPACC - B 3eMIII0. DTU paboThl Hanboee
Oy3kH OONBIIMHCTBY YUTATENeH kxypHana. Ho He moGonmcst moBTOpeHui 1 00paTM BHUMaHUE Ha
cnenuuKy dKCIUTyaTalluy CeTeH IS 1eneil BUAeOHaOII0eHUS.

[To Hamemy ombITy NMpokiaaka Tpacc Ha riyoune ot 60 10 100 cM BrosiHe 1ocTaTOYHA JUIs HA/IeKHOM
AKCIUTyaTauu cereil. Heo6XoauMo y4yecTb, YTO €CTECTBEHHbIE (M1 UCKYCCTBEHHBIE) AeQopMaliiu U



KoJIeOaHHUs B TIOYBE MOTYT BBI3BaTh Je(OpMaLIMIO Kabens, a Clie0BaTeNIbHO, M UCKAKEHUE CUTHAIA.
Jlns rapaHTUPOBaHHON pabOTHI CHCTEMBI PEKOMEH/IOBAHO YKJIaIbIBaTh CETH B OPOHMPOBAHHOM
ucnonHeHuu. O 3a3eMJIEHUH U TPO303aIIUTE MBI YIIOMSHYJIH BBIIIIE.

Ecnu pedb uet o npoeKTUpOBaHUU 00BEKTa HA TEPPUTOPUHU BEUHON MEP3JIOTHI, TO IITyOUHA
3aJieraHus Tpacc AOKHA OBbITh HM)KE BEPXHETO YPOBHS BEUHOM Mep3oThl. Jlepopmaiust B BepXHUX
CJIOSIX TOYBBI TAKOBA, UTO BBIAABJIMBAET AAKE ONMOPHI 3JaHUI.

Mo>KHO IPOKJIabIBaTh Kabeib B 3apaHee MPOJIOKEHHBIX Ka0eIbHBIX KaHaJaxX B BHJIE CTAIBHBIX TPYO.
Ecnu ucnonps3oBath Takoii croco0, To u kabesb, U crocod, u anmnapaTtypa nepeaadu J0IKHbI
JIOITYCKATh «COCEICTBOY» Kalels sl epeiaui BUACOCUTHAIIA C IPYTUMH KaOelIsiMu, B IEPBYIO
ouepenb, ¢ cuiIoBbIMU. KoakcuanbHbIi Kabenb MOJ0XKHUTh B OJIHY TpyOy naxe ¢ kadenem 220 B - ato
3aryOuTh curHai. Buras napa mo3Bossiet 3To cienaTth, HO C MpeABapUTEIbHON OLICHKOW anmnapaTypbl
(ecyu curHaN HA BBIXOJIE NepeAaTunka ciiadsblil, To ¢ 10 kB knacTs Henb3s. U 3amura oT onacHbIx
HABEJCHHBIX HAIIPSHKEHUN TYT HE MPOCTO aKTyalibHa, a 00s13aTesibHa). Du3nueckuil MpUHIINIL
POXOXKJICHHS CUTHAJIA TI0 ONITOBOJIOKOHHOMY Ka0eJIro HCKITI0YAeT JIF000€ BIMSHUE OT COCEJICTBA C
3EKTPOCHIOBBIMU KabensiMu. BmecTo TpyObl MOXkeT ObITh HCIIOJIb30BaHA METaJTH4YecKasi rogp-
TpyOa.

Oco0060 CTOUT OTMETUTDH pa3MeIleHne ceTeld B Boje. ONTOBOJIOKOHHBIN Ka0eilb U3MEHSIET CBOU
Kod(GuUIMeHT npenomMieHus (MyTHEEeT) P ATUTEIIbHOM HaX0XJIeHUH B Boje. Eciu peus unet o
KpPaTKOCPOYHOM MOJTOIJIEHUH [TOYBHI (B MpeeaX HECKOIbKUX THEH), TO 3TO HE BIMSET HA €ro
cBoiictBa. Eciu e ceTh He00X0IMMO MPOKIIAIBIBATH MO/ BOAON WIIM B 3a00JI0UEHHBIX TTOYBaX, TO B
ATOM CJIydae PEKOMEH IyETCsl MCII0JIb30BATh CIIEIMAIbHbIN BOJOCTOMKNN KaOeb.

Crnenyroumii BUj oCTpOeHUsI KabeIbHBIX TPACC - BO3AYLIHBIH. OOpaTuTe BHUMAaHUE, YTO
HEJIOMYCTUMBbI Harpy3KH Ha PacTsHDKEHUE HU Ha OMH Kabenb. He mpocTo pa3psiB, a pacTsKeHHE yke
BBI30BET H3MEHEHUE (PU3MUECKUX MapaMeTpoB. Eciiu y KoakcHanbHOTO Kales cierka n3MEHHUTCS
JMaMeTp LEHTPAIIbHOM KUJIIbI, TO 3TO CPa3y BbI30BET U3MEHEHUE BOJIHOBOI'O COIIPOTHUBIICHUS, IKPAH
PAaCTSIHETCSI U U3MEHSTCS €ro AKpaHUpyolye cBoiicTBa. [ljig BUTOH maphl 3TO MEHEe aKTyalbHO, HO
TOKE€ MOXKET BBI3BaTh poOaeMbl. O0s13aTeIbHO UCTIONIb30BaHUE Kabels ¢ HecyluuM TpocoM. Eciu
MCIIOJIb30BAaTh IITATHBIA Ka0elb ¢ HECYLIUM TPOCOM, TO B IOKYMEHTAIMK OyJIeT OIpeieleHO, KaKoBa
MaKCUMalbHasl JUInHa npojera. Ecinu kabenps npuBemmBaeTcs Ha TPOC, OH MPEIBAPUTEIBHO
paccuMTHIBACTCSA, HCXO U3 Beca Kabemsl, Tpoca BMECTE ¢ HUM U CTPEIIbl Iporuoa.

Kpome Toro, npu opranusaiuy JMHUA CBS3H MOJBEUIMBAEMBIX Ha OMOPHI JMHUH 3JIEKTpoIepeaay,
MO>KHO HCIIOIB30BATh CIICIMAIBHBIN TPO30TPOC, COBMEIICHHBIN ¢ ONTHYECKUM KaberneM. B atom
ClIy4yae METaJNINYeCKHE YaCTU ONTOBOJOKOHHOTO TPO30TPOCa 3a3€MIISIOTCS JIJIsl UCIIOJIb30BAHUS B
KayecTBE MOJIHHEOTBO/IA, @ ONITOBOJIOKOHHAS COCTABIISAIONIAs TPO30TPOCA UCIIONB3YETCS [Tl
OpraHHU3aIy KaHAIOB CBsI3U. ECTeCTBEHHO, Bce 3TH pabOThI TPEOYIOT pa3pelieH s B
COOTBETCTBYIOIINX UHCTAHIIMIX, HO TIPU TOM OTKPBIBAIOTCS OOJIBIIINE BO3MOKHOCTH U TSI
000pyI0BaHUs LEJOTO Psijia MPOTSKEHHBIX 00BEKTOB C CYIIECTBEHHON 3KOHOMUYECKO! BhIro0i. K
HUM OTHOCSITCSI CHCTEMBI BUICOHAOIOICHUS Ha KEJIE3HOOPOKHBIX IMEPEroHax, KOHTPOJIb
00CTaHOBKHM Ha aBTOMOOUIILHBIX Tpaccax, Iepeadya CUTHaIa MKy TOPOJIaMU U TIOCEIKaMH,
MPOKJIaJKa Tpacc HaJl peKamMH 1o MoctaM u MHorue Jip. Co BpeMeH «iaMIouku Mibryay Haiia cTpaHa
JTAJIeKO MPOJBUHYNACH MO MJIOTHOCTU HA €AMHUILY IIOIIAIA HECYIIMX KOHCTPYKIUN JUIsl IMHUM
AIIeKTpornepeaay, U UCIOJIb30BaHUE UX JUIS POKIIAJIKU CeTel nepenayuu NaHHbIX Ha 0aze
OTITOBOJIOKOHHOTO Ka0Oessi CTAHOBUTCSI MAaCCOBBIM.

Ha stoM 3akaHurBaeM OIMMCaHUE OCHOBHBIX BHUJOB IMPOKIIaAKN KaOCIbHBIX TpaccC IJid nepeaadun
BUJCOCHUTHAJIA U IIEPEXOINUM K cneumbm(e IMPOCKTUPOBAHUA U pa60T, CBs3aHHBIX C KIMMAaTHYCCKHMU
YCJIOBUSIMH.

KoakcuanbHbiif kabeslb HauMeHee MoABePKEH U3MEHEHHIM OT IepenaaoB Temneparyp. Buras napa mo
NAaCIIOPTHBIM JaHHBIM BBIIEPKUBAET ycaoBus oT -60 1o +60° C. OgHako B 3aBUCUMOCTHU OT
TEMIEPATYPbI OKPY’KaAIOLIEH Cpeibl U3MEHSETCSl UMIIEIaHC BUTHIX Tap, 4TO MPUBOAUT K



HEOOXOIMMOCTH CE30HHOU MOJCTPOUKH anmaparypsl ipeodpa3oBanus curHana. BoamMoxHo,
IIPOM3BOIUTEND, BHIOPAHHBIM BaMU, YK€ PELIMII JaHHYIO IIPOOJIeMY, HO 3TO TpeOyeT CHelHaIbHOI0
YTOUYHEHHUS.

B onroBonokoHHOM Kabese mpu temneparypax Huwke -50° C HabnronaeTcs u3MeHeHne KodppuurueHTa
IPEJIOMJICHHUS] CBETOBO/JIa, TAK HAa3bIBaEMOE 3aMyTHEHHE CTeKIIa. [locie moBhIIIeHNsT TeMIepaTypsl
XApPaKTCPUCTHUKU CBCTOBO/Ia BOCCTAHABIIMBAKOTCA. OTOT MOMEHT HGOGXOI[I/IMO YUUTBIBATH HA 3TAIC
IPOEKTUPOBAHUS CUCTEMBI IPH pacdeTe ontudeckoro Ot pkera BOJIC, myrem BBeeHUS pe3epBHOTO
3araca BearMunHOU B 3 1b. DTOT pe3epB AOCTaTOUEH M I KOMIIEHCAIIMK U3MEHEHHS KO3 uineHTa
IPEJIOMIICHUS 32 CUET CTAPCHUS ONTOBOJIOKHA.

Jlist Bcex THIOB KabeJsl MPOBEACHNE HAPYKHBIX PadoT MO MPOKIaIKe Kabesst ONTUMAaIbHO
OCYIIECTBIISATh MPU TEMIIEPATYPE OKpYyXkaromero Bo3ayxa He meree -10. -15° C. DTo BaxkHO U ¢
NPAaKTUYECKUN TOYKH 3pEHUs - KaOelb MOCTaBIsAeTCs B OyXTaxX U HA MOPO3€ YBEITUUMUBACTCS €r0
JKECTKOCTb. Pactpsimiienune u packiazaka ceTeil Ha X0Ji0/ie MOTpeOyIOT cepbe3HbIX Tpyao3aTpar. Kpome
TOTO, TIPY PACHPSMIICHUH 3aTBEPAEBIIETO HA XO0JI01¢ KaOessi BO3MOKHO HapyIIeHHE MTPOBOISIIETO
CUTHAJ Marepuaia. JanHas peKoOMeHJaus AelCTBUTEIbHA U JUI KOAKCUAIbHOTO Kales, U Ui
BUTOM TMaphl, 1 0COOCHHO ISl OTITOBOJIOKHA - BBUY 0COOEHHOCTEH MaTepralia CBETOBOJIOB.

Kareropudecku Heb3s IIPH MPOKIIAIKE KaOest HapyiaTh pEKOMEHIAUN TPOU3BOTUTEIIS 10
JOIYCTUMOMY PacTSITUBAIOIIEMY YCHIIHIO Kabens. M onarTh 1o npu4rHe BO3MOKHOTO HapyIICHUS
[EIOCTHOCTH HJTU TMIPOBOSAIINX XapaKTEPUCTUK COOCTBEHHO Iepearomeii uactu kadens. Kpome toro,
pu HEOOXOIMMOCTH MTOBOPOTA KaOEIbHON TPACChl HY>KHO COOJIIO/IaTh PEKOMEHIyEeMbIE PaIHyChI
n3ruda, ¥ He TOJBKO ISl ONTOBOJIOKOHHBIX, HO U I METHBIX KaOelen.

W nocnenHuii, 0O4eHb BAXKHBI MOMEHT, KaCArOIIMICS MTPOKIIAIKH TPACC, - COSTMHEHUE YacTel Kaders.
Ha npoTskeHHbIX 00BbeKTax 3Toi paboTe OTBOAUTCSA 3HAYUTENbHAS YaCTh BPEMEHH U CPEJICTB.
KoymmuecTBo COG[[I/IHGHI/Iﬁ HCBO3MOXHO IMPUHIUITUAIIBHO COKPATUTDL, OHO OIIPCACIIACTCA II.HI/IHOﬁ
ka0eunst B OyxTax, a OyXThbl IOJKHBI OBITH PA3yMHOTO pa3Mepa, UCX0s U3 (PU3NUECKHX BO3MOKHOCTEH
MPOKJIATYMKOB Ha €€ TPAHCIIOPTUPOBKY, MIEPEHOC U PA3MOTKY.

[TepBoe, 4TO HY’)KHO OTMETHUTb JUIs YIUYHOM MPOKIAIKU JII000ro BUa Kabells, MecTa CoelMHEHUs
JIOJIKHBI OBITH 3alMILEHB] crielualbHbIMU My Tamu. [locie 3aBepuieHus: paboT O COEIUHEHUIO KU
U 3aKpBITHS MY(PThI OHA TEPMETU3UPYETCSI ¢ IOMOILBIO TEPMOYCAJOUHON TPYOKH.

OTnenbHO OCTAaHOBUMCS HA COEIMHEHUH ONTOBOJIOKOHHOTO KabeJst, MOCKOJIBKY 3TO TpedyeT 0co0oii
npoeccuoHaNbHOM MOATOTOBKY U cHealibHOTro o0opyaoBanus. [Ipu coequnennn kadens Bce
CBETOBO/IbI (BOJIOKHA), HE3aBUCUMO OT TOT'0, CKOJIBKO UX 33JIeiICTBOBAHO, TOJKHBI OBITh COEIMHEHBI.
CoennHeHrEe BOJIOKOH OCYLIECTBIISIETCS MO0 MyTeM CBapKH, MO0 C MPUMEHEHUEM MEXaHUYECKUX
coeauHuTenel (crutaiicon). [t cBapku moTpeOyrOTCs CelMaIbHbII CBapOYHBIH annapaT U
CHEIHNAJINCT, YMEIOUINI UM 1oib30BaThcs. CBapKy HEOOXOIMMO ITPOBOAUTH B TEILIOE BPEMsI UJIU B
MOMEIIEHUH (MOTYT OBbITh HCIOJIB30BAHBI U TPAHCIIOPTHBIE CPEICTBA), JOIKHO OBITh UCKIIOYEHO
IIONIaJJaHUE BJIard HAa OTKPBITHIE KWIIBI. MECTO CBAPKH Ka)KOr0 BOJIOKHA 3AIIMINAETCS IIPU TOMOIIH
Myl K/I3C. PaboThl TpebyeTcs NpoBOIUTH KpaiiHe akKypaTHO - JIIOObIE caMble HE3HAUNTENIbHBIE
HOBPEXJICHHS ONITOBOJIOKOHHOIO Ka0essl OTpa3sATCsl Ha Ka4eCTBE BUICOCUTHATIA.

CoBpeMeHHbIE TEXHOJIOTUHN IIPeIaraloT MOHTaKHBIM OpraHU3alUsaM aJIbTEPHATUBY KJIaCCUYECKOM
CBapKH, 3HAUUTEJIHHO YNPOILAOLIYIO JTaHHBIM MTPOLIECC, - MEXaHUYECKHE CIutaiichl. OHU
MPEJICTaBISIIOT COOOM TOTOBBIE COETUHUTENIBHBIE 3JIEMEHTBI, 3all0JTHEHHbIE reieM, KodhGULIUEeHT
IPEJIOMIIEHHUS] KOTOPOTO COOTBETCTBYET K03(ppuiimeHTy npenomiieHus ceeropoza. s coennHeHus
JI0OCTaTOYHO aKKYpaTHO BCTAaBUThH 3aUMIIEHHBIE U CKOJIOTHIE ITPH MOMOIIY CHENMAIBHOIO HHCTPYMEHTA
COeIMHsIEMbIE BOJIOKHA B IIpe/IHa3HAYEHHbIE JJIS ATOr0 OTBEPCTHS CIIaiica U 3aKpbITh €ro Mpu
MIOMOIIY NpUiIaraeMoro kioua. Kaxaoe Mecto coeqMHEHHs] BHOCUT IOIIOJIHUTENbHBIE ToTepu a0 0,5
b, KoTopble Takke He0OX0AMMO YUUTHIBATh MPHU OlIeHKe onThuieckoro oromxera BOJIC.



U eme pa3 o OpoHupoBaHHOM Kabene. B MecTax coennHeHUs TakKe HEOOXOAMMO TIPOU3BECTH
COCTMHECHUST OpOHU 000MX KaOeIei.

CetH nepeauv BUACOM300paKCHHS COCTOAT HE TOJBKO M3 KaOenbHBIX Tpacc. CucTeMa BKIIIOYAET B
ce0st 1 mpeoOpazoBaTesy, U PeTPAHCIATOPHI, K MOIYIH. Bee 3To Takke ycTaHaBIMBAETCS HA YIIHUIIE.
[Tpu 3TOM pabouas TeMiieparypa 000pya0BaHHs, PEKOMEHIyeMasi IIPOU3BOUTENIEM, OOBIYHO HE
nomyckaercs ke -10° C. UMeHnHO moaToMy Henb3s 000iTHCh 6e3 TepmorikadoB. Kpome
KJIMMAaTUYECKOH 3aIUThl, TEPMOIIKA(bI BBITOIHAIOT ()YHKIIMHA aHTUBAaHIAIBHON H
AHTUKPUMHUHAIBHOM 3a1uThl. [IpecTaBieHHbIC Ha PhIHKE MOAN(UKAIIUN OTCUYCCTBEHHBIX
TEpMOIIKa()OB MPEKPACHO OTBEYAIOT OOJIBIIMHCTBY BAPUAHTOB OCTpOCHHS ceTeid. [Ipu
MPOSKTUPOBAHUH CUCTEMBI HEOOXOIMMO 3apaHee MPETyCMOTPETh MECTO X YCTAHOBKHU U, HCXOJIS U3
9TOTO, MPOKJIAABIBATh TPAcChl. Kpome 1moiBo1a aNIeKTpONUTaHus, PEKOMEHIYETCsl yCTAaHOBKA OXPaHOM
CUTHAJM3allMU Ha BCKPBITHE MKAa()OB. ITO 0COOEHHO BaKHO HA HEOOCTYKUBAEMBIX,
MAaJIOTIOCEIAEMbIX MECTaX IMPOKIIAJKH TPACC, HAITPUMED, )KEIE3HOJOPOKHBIE TEPETOHBI,
TPYOOIIPOBO/IbI, aBTOMOOMIILHBIC TPACCHI, HY U, KOHEYHO, [TPU YCTAHOBKE UX B HACCJICHHBIX MYHKTaX.
W eanbHO - COBMECTHTD YCTAaHOBKY IIKaa ¢ KaMepoll BUACOHAOIIOICHUS B OTHOM TOUKE.

B 3aKJIOYCHUC HpI/IBeIIeM HGKOTOpBIe HOpMaTI/IBHBIe I[OKYMGHTLI, HpI/IMeHHeMI)IC JJIA HpOCKTI/IpOBaHI/IH
¥ MOHTa)ka CUCTEM IepeJjaun CurHana. Bce oHu OTHOCSTCS K OTpacieBbIM TOKyMeHTaM MUHCBS3U
Poccun.

I'OCT P M3K 793-1-93 «BosokHa ontuueckue. OOuiye TeXHU4YeCKue TpeOOBaHUS».
['OCT P 52266-2004 «Kabenbubie nznenus. Kabenu ontudeckue. OOImune TEXHUYECKUE YCTIOBUS.

PJ1 153-34.0-48.518-98 «IIpaBuna npoeKTUPOBaHUs, CTPOUTEIHCTBA U IKCILTyaTallid BOJIOKOHHO-
ONTHYECKUX JIMHUH CBSI3M Ha BO3AYIIHBIX JTUHUAX AJIEKTporiepeaaun HanpsokeHueM 110 kB u Boime».
[IpaBuia 00s3aTeNbHBI I OPraHU3aluil U Tpe/-

npuATuil 10601 GopMbl COOCTBEHHOCTH, 3aHUMAIOLIUXCS IPOEKTUPOBAHUEM, CTPOUTEIILCTBOM U
AKCIUTyaTaleil BOJOKOHHO-ONTUYECKUX JTMHUN CBSA3H 110 BO3AYIIHBIM JIMHUSAM AJIEKTpONepeaadn
HanpspkeHueM 110 kB u Bblme.

PJ1 45.064-99 «O6opynoBanue kabeabHoe oKoHeuHoe. O0mme TexHnueckue TpedoBanus». JJokyMeHT
OTIpeNieNIsieT OCHOBHBIE TPEOOBaHUS K COAEPIKAIEMY ITaCCUBHBIE SJICKTPUIECKUE H/HITH ONTHYECKHE
KOMITOHEHTbI OKOHEYHOT'0 KabeIbHOT0 000py10BaHMsI, HCIIOIb3YEMOr0 JJIsl KOHILIEBOM 3aIeNKH,
COCIMHEHUH 1 KOMMYTAIlUX Kabelel ¢ MeTalTMIeCKUMH JKMIIAMHU W/HITH ONTHYECKIMH BOJIOKHAMH.

P/1 45.047-99 «JIuauu nepenayv BOJOKOHHO-ONTUYECKHE HA MarMCTPAJIbHON U BHYTPU30HOBBIX
nepBuyHbIX ceTsaix BCC Poccun. Texuuueckas skcrmyaranusi». Hactosmuit JOKyMEHT NpeHa3HaueH
JUIsl TEXHUYECKOT O IEPCOHAJIAa IPEANPHUITHN CBA3H ISl pyKOBOJCTBA IIPU MPOEKTUPOBAHUH, IPUEMKE,
BBOJI€ B OKCILTyaTallll0, TEXHUYECKOM 0OCITYyKHBAHUHU B MTPOLIECCE IKCILTyaTallud U BOCCTAHOBJICHUU
paboToCmoCOOHOCTH BOJIOKOHHO-ONTUYeCKUXJIMHUH niepefaun (BOJIIT) mie3snoxpoHHoi u
CUHXPOHHOM IU(PPOBBIX UEPAPXUN TPU UX IPUMEHEHUH Ha MaruCTPaJIbHON U BHYTPHU30HOBBIX
nepBuuHbIX ceTsx BCC PO.

PJ145.195-2001 «IIpuMeHeHne TpaHCIOPTHBIX TEXHOJIOTUH CBSI3U, UCTIOIB3YIOIIUX B KAYECTBE CPEJIbI
nepesayn ONTHYECKOoe BOJOKHOY». OmnpeaenseT nepedeHb TEXHOJIOTHI epeiayn, nepedyeHb
IPOTOKOJIOB U UHTEP(EICOB, MPUHLIUIIBI TEXHUUECKOTO B3aUMO/ICHCTBHSI ONIEPATOPOB PA3THUHBIX
CETEH.

PJ145.190-2001 «Y4acTok KaOeabHBIN dJIEMEHTAPHBIA BOJIOKOHHO-ONITUYECKOMN JIMHUH TIEpeIady.
JIOKyMEHT perinaMeHTUPYET COCTaB TUIOBOM MPOrpaMMbl IPUEMOUYHBIX UCIIBITAHUNA 3JIEMEHTAPHOTO
Ka0eIbHOTO yYaCTKa MaruCTPAIbHBIX U BHYTPU30HOBBIX BOJOKOHHO-ONTUYECKHUX JTMHUN TIepeiad.



P/ 45.155-2000 «3a3emieHre U BbIpaBHUBAHME allllapaTypbl BOJIOKOHHO-ONITUYECKUX JIMHUH Tiepeaay
Ha 00bEKTaxX MPOBOJIHOMN CBSI3U.

PJ1 45.286-2002 «AnmnapaTtypa BOJIOKOHHO-ONTUYECKOW CUCTEMBI MTEpEIaur CO CIIEKTPaTbHbIM
paszneneHueM». PykoBoasInui JOKYMEHT IIPEIHA3HAYEH UL IPEANPUITUI-U3TOTOBUTEIIEH
annaparypsl, HEHTPOB CEPTUDUKALMU U SKCILTyaTallMOHHBIX IPEANPUATHH.

OCHOBHBIM JOKYMEHTOM I10 IPOCKTUPOBAHUIO U MOHTaXY CIIY>KaT PEKOMEHIALlMU IPOU3BOAUTENSA. A
€CIIU peydb UAET O UMIOPTHOM MPOAYKIIUH, PEKOMEHIYETCsl U3YUUTh U 3apyOeKHYI0 HOPMATHBHYIO

Oaz3y.

Penaxmust Garogaput 3a moMoIls B HaNMcaHuu ctatbu Biagumupa Kamnyctuna, ['pymnna koMmnaHuii
«Maructpans-CKH», u Anekcannpa [TonnoBa, OOO «Taxuon».

Ucrounuk: "Anroputm bezonacnoctu" Ne 2, 2009 rog.



