N3MEPEHUE JJINHbI KABEJIA

B.M. T'opoxoB
Korma Bo3HMKaeT HEOOXOAMMOCTh H3MEPEHHUs MIMHBI Kabens B OyxTe, KOHEYHO, JYYIIMM CHOCOOOM H3MEPEHUS SIBISETCS
MEPEMOTKA U OIPEAeIIeHNEe JUTHHBI MPSIMBIM MeTooM. OHAKO 3TOT crocod TpeOyeT HaIW9Hsl MEPEMOTOYHBIX MAIIH, JOCTAaTOYHO
0OJIBIIOTO BPEMEHH U 00CITYKHBAIOIIET0 NepcoHaa. [opa3no Jaiie HCIoNb3yI0T KOCBEHHBIE METObI OPEAeTICHUS [UTMHBI KaOeIs.

B nacrosmee BpEMS UCIIOJIB3YHOTCA IBA OCHOBHBIX METOA:

e DC MmeTon - 110 U3MEPEHUIO COTIPOTHUBIICHHS KUIIBI HA TIOCTOSHHOM TOKE
¢ TDR meton (pedriekToMeTp) - 0 U3MEPEHUIO BPEMEHH MTPOXOXKICHHS 30HAUPYIOIIETO HMITYIIbCA

PaCCMOTpl/IM OCHOBHBIC CBOMCTBA 3TUX METO/I0B, KX JTOCTOMHCTBA U HEJOCTATKHU.

DC meron

B ocHOBY MeTozia mosioxeH 3akoH OMa B KOTOPOM COTIPOTHBIICHHE JKIJIBI KaOells TPOMOPLUHOHANIBHO [UTHHE KHIBL VK TS [UTHHEL
Ka0eJs:
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3nech R - n3amepeHHoe conpoTuBiIeHHE KUkl B OMax.

R),¢ - TOTOHHOE COMPOTHBIICHUE KHIIBI B Om/kM.

Bce 6b110 OBI Xopomio, €cii OBI TOTOHHOE COIIPOTHUBJICHUE HE 3aBUCEJII0O OT MHOXKECTBA @aKTOpOB. B )Z[eflCTBPITeJ'ILHOCTPI IIOTOHHOC
COIIPOTUBJICHUE 3aBUCUT OT CCUCHUS KUJIbI, TCMIIEPATYPbl U XUMUYECKOI'0O COCTaBa MaTr€puasia KUJbl.

B ob6mem ciiyyae amst R}, MOXKHO 3amicars:
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VYrenpHOE COMPOTUBIICHHE P MAaTePHaIa KIIIBI 3aBUCUT OT XUMHYECKOTO COCTaBa M TEMIIEPATYPhL
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P2 - YACJIBHOC COIPOTUBIICHUE MAaTEpHaIa U3 KOTOPOIr'o CACJIaHa JKUJia IIpu 200C - 3aBUCHUT TOJIBKO OT MaTr€puajia KUJibl
a- TeMHepaTypHLIﬁ KO3(1)(1)I/ILII/ICHT, 3aBUCSIINI TOXXE OT XMMHYECKOTO COCTaBa Marepuala JXuibl.

HUtak, 6onee moapobHast hopMysta ist JITHHBI )KUIbI KaOest OyaeT BBINIAACTh TaK:
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Crnemyer OTMETHTh, YTO JJIMHA JKWJIbI HE BCErla paBHA JuiMHE Kabens. Eciu Juis SHepreTudeckux KaOened 3TH BETHYUHBI
COBIIAJAIOT, TO B KaOEJAX CBSI3U NPUMEHSIETCS CKPYTKa OTACIbHBIX JKWJI B Mapbl WK 4eTBEpKU. CKpyTKa MPUBOAMUT K TOMY, YTO
JUTMHA 5KHJIBI CTAHOBHUTCS OOJIBIIE JUTHHBI KaOeJIsl.

Yro nosrzkeH n3mepsaTh npudop no DC metony?

KoHe4HO compoTHBIEHHE KIIBI C MAKCHMAJIbHO BO3MOXHON TOYHOCTHIO.

Tak JUIs THIIMYHOTO MEIHOTO CHIOBOTO KaGess C cedeHneM 9 MM compotuBiieHue 1 MeTpa Oyaet umetsh Bennuuny mopsaka 0,002
Owm, s xabenst ¢ OONIBIINM CEYeHHEM CONPOTHBIECHUE OyaeT eme MeHbline. Takum obpa3oM, mpubop JOHKEeH HMETh pa3pelieHre
He xyxe 0,001 Om.

W3mepeHne CONpOTHUBIICHUS C TAKHM Pa3pelIeHNEM PEACTABISAET H3BECTHBIC TPYJHOCTH.

Bo-nemeX, HeO6X0[II/IMO obeceunTs IIOAKIIFOYCHHUEC HpH6opa HE BHOCHAIIECEC HCKAXKCHHC B PE3YJIbTAT U3MCPCHUA. Pemenue stoit
HpO6II€MI>I XOpomio HM3BECTHO - O3TO HCIOJIB30BAHHUC TaK HA3bIBAEMOI'0 IMOAKIIOYCHUS KenpBuHa wim YCTBIPEXIIPOBOAHOC
noakiodeHre. Ero cMpIci moka3aH Ha CICAYIOMIEM PUCYHKE:
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B sroii cxeme ecthb JABE OTACIBHBIC LENU: LEIb AJId IMoAa4YM TOKa € aMIEpMETPOM U LEIb U3MEPCHUSA IMaACHUA HAIPSAKCHUSA C
BOJIBTMETPOM.

Bo-BTOpEBIX, U3MEPEHUE MaJIEHHKOTO MAJICHUs HANPSDKCHUS OCIOXKHsETCsl MpUcyTcTBUeM TepMo-OJ[C Ha KOHTakTax. YMEHBIIHTh
BiusiHUE TepMo-OJ[C Ha pe3ysabTaT MOXKHO TOJNBKO ABYMS CIIOCOOaMMU:

e BrigepxuBaTh 00a KOHIIA Kabels Ipu OJUHAKOBOH TEMIIEpaType
e [IpoBomuTh M3MEpeHHE MPU OOIBIIOM TOKE

B cOBpeMeHHBIX IEPEHOCHBIX Npubopax HIeT OopbOa 3a yMEHbLICHHE MOTPEOIAeMOil MOLIHOCTH M H3MEPEHHs] OOBIYHO
MPOBOATCS HA MaJIbIX ToKaxX. K ToMy e ero BelnnurHa 0OBIYHO HE NPUBOIHUTCS B JOKyMEHTAUUK Ha nmpubop. Ha Har B3misz 9TOT
mapameTp HMeeT IEePBOCTENICHHOE 3HA4YEHHe, onpenessiionee (HU3MYECKHe OrpaHMYCHUS Ha METPOJIOTHYECKHE MapamMeTphl
npubopa.

TDR MeTox

Metoa OCHOBaH Ha TOCBUIKE KOPOTKOTO 30HIUPYIOIIECTO WUMITYJbca B KaOelb M HAaONIONCHUH OTPAXCHHOTO CHUTHANIA OT KOHIIA
Kabes:
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30HOMPYOLLMA MMNYNBC

OTpameHHbIn MMNYNBLE

Merton He IPHMEHUM K KaOeJIsiM C OIHOM XKHIIOH!

OTpakeHHe MPOUCXOAUT KaK OT OTKPBITOrO, TaK U OT 3aKOPOYEHHOrO KoHIa KabOens. PasHuua Oyaer TOJNBKO B TOM, YTO IpH
OTPaKEHUH OT 3aKOPOUYCHHOTO KOHIA HMITYJIbC NIEPEBOPAUYUBACTCS.

JlnHa MOXeT OBITh paccyMTaHa MO BPEMEHH T MEXIy MOMEHTOM Hadala 30HIUPYIONIET0 MMITylTbca M MOMEHTOM IPUXOJa
OTPa)KEHHOTO, NPU HM3BECTHOH CKOPOCTH pacmpocTpaHeHHs. CKOPOCTh PacHpPOCTPAHEHUs ONpPENeIseTCsl reoMeTpuel Kabens u
cBoifcTBamu n3omsAmu. Kabemu umerommue oqUHAKOBYIO TEOMETPHs (CeUeHUEe KU, TOIIMHY HU30JISIUH U Mp.), HO OTIHYAIOLIAECs
JMBIIEKTPUUECKOM MTOCTOSIHHOM MaTepualia 30Uy OyayT XapaKTepH30BaThCs Pa3IMYHON CKOPOCTBIO PAacIIpOCTPaHEHHs. 3aBOMBI
- IPOU3BOAUTEIH KabelnbHO! MPOAYKIIMY OOBIYHO HE MPUBOISAT 3HAYEHUE CKOPOCTH PACIPOCTPAHEHUS U H3MEPHUTEINI0 HEOOXOAUMO
OpPHEHTHPOBAThCS HA KAaKUe-TO 3HauyeHWs. MOXKHO HalTH HEKOTOpbIE CIPAaBOYHBIC MaTepHallbl, HO Kabelnn C OAWHAKOBOM
MapKUPOBKOW M3 Pa3HBIX NAPTHH MOTYT UMETb pa3iuyHble PU3HUECKUE CBOMCTBA.



CKOpOCTh pacrpoCTpaHeHHs] TPAIUIMOHHO [uisi peduiekTomerpun 3amaercs koddounuenrom yrxopouenus KY = C/V . 3nece C -
CKOPOCTb CBETa B BAKyyMe, V - CKOPOCTb PACIPOCTPAHSHHS JIEKTPOMarHUTHOM BOJHEI B HCCIeLyeMoM Kabere. [t OombIIHCTBA
Mapok Kkabesnei Ko3(hGUIMEHT YKOPOUCHHUsI HaXOIUTCS B mmpenenax 1+3.

Kpome oTparkeHus OT KOHIIa Kabelisi, 30HIUPYIOIUI UMITYIbC OTPaXkaeTcs U OT JIF000H HEOMHOPOOHOCTH Kabens.

[Ipubop, mOOKITIOUEHHBIH K KaOenlto, MPEeACcTaBIsieT co0OH TOoXe HEOTHOPOOHOCTh. [ ycTpaHEHHS Mapa3uTHOTO 3XO-CHTHAja
ciryxHuT perynmupyemas Harpy3ka COIJTTACOBAHMUE.

Yrto nokeH n3mepsats npudop no TDR metomy?

BpeMﬂ MEXKAY 10 CBUTKOM SO0HAUPYIOLIEI0 UMITYJIbCa U Ha4aJiOM IIpUXoda OTPaXCHHOI'0 3XO-CUrHaJia. Ha HepBbIﬁ B3I BCE
JAO0CTAaTOYHO HNPOCTO, HO HA MPAKTHUKE HUMCIOTCS 3HAYUTCIIBHBIC 3aTPYyIHCHUS. I[J'IS[ TOYHOI'0 H3MEPCHUSA 3OH,HI/IpyIOIHPIﬁ CHT'HaJI
JAOJDKEH UMETH JUIMTCIBHOCTH B HAHOCCKYH/IHOM JIUAIIa30HE C OYCHb KPYTbIMU q)pOHTaMI/I. HpI/I pacnpoCTpaHEHHUU BIOJIb Kabest
TaKoH HUMITYJIIbC NPETEPHIEBACT 3HAYUTCIIBHBIC NCKAKCHUS. CunbpHO YMEHBIIACTCA €TI0 aMIUIUTYZla U pa3Ma3bIBarOTCA q)pOHTI)I.

B Ttakux YCJIOBUAX OIPEACICHUE Ha4dalla 5Xa BbIZbIBACT 3HAYUTCIBHBIC TPYAHOCTH. OOBIYHBIIH nmoaxoja, Koraga cam HpI/I60p
OIPEACIACT Ha4aJIO 10 IMMPEBBINICHUIO HEKOTOPOT'O YPOBHSA IMIPUBOAUT K MOABJIICHUIO 3HAYUTCJIbHBIX OIIHOOK.

30HAWPYIOLWWIA UMNYNBC

OTpameHHBIn MNYNLC
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BropsiM ocnoXHSIOIIM (aKTOPOM MPEACTABIACTCS HATMINE COOCTBEHHBIX HEOTHOPOJHOCTEH Kabes.

30HAWPYOLWWA MMNYNBC

OTpamxeHne oT KoHua

\;

OTpameHWs 0T BHYTPEHHWX HEOAHOPOAHOCTEN

PeanbHOCTD TakoBa, YTO Ha CETONHSAIIHMN MOMEHT JIy4YIIHH CIOCOO OIpeeNieHus Hadajla OTPa)KeHHUs OT KOHIA KaOells CBSI3aH C
30pKHM Ta3oM m3MepuTens. Jlaxe mnpodeccroHambHBIE pe(ISKTOMETPHl Ul MeXHBIX KaOened He HMET (yHKIUHA
aBTOMATHYECKOTO aHAJIN3a C TOYHBIM OTIPEAEICHUEM PacCTOSHHS.

BonpmmHCTBO M3MepHTeneld AIMHBI Kabens oToOpaxkaioT mHQopManuio Ha angaBUTHO-IU(POBBIX MHAMKaropax. I[lo Hamemy

MHEHUIO KaY€CTBEHHOC U3MEPCHUEC NJINHBI Kabelis BO3MO)KHO JIHIIIb npu Ha6J'I}OZ[eHI/II/I rpa(bnquKoﬁ KapTUHKH C BOBMOXXHOCTBIO €€
PACTSKKU 1O OCAM IJI1 TOYHOTO NO3UITMOHUPOBAHUA U3MEPUTEIIBHOI'O Kypcopa.

CpaBHeHHe XapaKTepHCTHK NPHOOPOB

Ha peiake mpenmaraercss HECKOIBKO Mozeneil mprHOOpoB ISl M3MEpeHWs IIHHBI Kabenss Ha OapabaHe. B Tabmmiie mpuBeneHEI
MIPHUOOPEI M METOJIBI, KOTOPHIE OHM HCTIOIb3YIOT:

DC TDR

Moneans IIponsBonnrtean MeTox MeTOx Llena n ccplIka

. CH. BEHA GmbH . .
Unitest 3000 (Fepmarus) JA HET 24 840 py06 http://www.electronpribor.ru
Unitest Echometer CH. BEHA GmbH . .
3000 (Tepmans) HET JA 18 405 py06 http://www.electronpribor.ru
CLM100B UEITEST (Kanana) JA HET
CLM33 FINEST (Kopes) JA HET
900 TDR Cable
Length Meter FINEST (Kopest) HET JA

MITCHELL $395.95 http://www.cablelengthmeter.com/cable-

MIT710 INSTRUMENT AA HET length-meter.html




KT-96 Kilter Electronic (Kurait)| A HET

Megger TDR900 MEGGER (A=) HET JA $380,00
CableMeter IPK- CBA3bITPUBOP

IIPO Anbda (Poccus) AA AA 23 560 py6. ¢ HAC

W3 mpuBeneHHONW TaOMMIl BUAHO, 4TO TONbKO B mpuOope CableMeter (CBA3bIIPHUHOP) peanu3oBaHbl 00a MeToma
OZHOBpeMeHHO. [IpoIo/KiM cpaBHHUTENBHBIH aHAN3 GoJiee TOAPOOHO.

DC meTton

W3mepenne paccTOSHHUS OCHOBAaHO Ha M3MEPEHHH CONMpPOTHBICHHS. OCHOBHBIE METPOJIOTHUECKHE XapPaKTEPHCTHKU OIPEEIISIFOTCS
TapaMeTpaMy H3MEPEHUsI CONPOTUBIIEHHS C yIETOM TeMIIePaTy bl JKHIIbI KaOes.

Juana3onsl

Moxen ConpoTHBIenmii Paszpemenne H3smepuTenbHbli Horpemnocts Jaruuk HNupukanus
one 0 p(EOM] ¢ [MOMm] Tok [MA] [%] TeMIepaTypbl  TeMIepaTypbl
Unitest 3000 00’,55:2200000 11000 10 +(2% + 5 en.cu.) JA HET
0+10 +(0,5% + 3 exn.cu.)
r) B
CLMI100B 10+99,99 ! ’ +(0,5% + 10 ex.cu.) AA HET
CLM33 0+65 1 ? +(2% + 3 ex.cu.) JA HET
0+10 . +(0,5% + 3 exn.cu.)
) 2
MIT710 10+99,99 ! : £(0,5% + 10 enca.) AA HET
KT-96 2200000 ? ? ? JA HET
CableMeter
HPK-ITPO 0+2000 1 90 +(0,1% + 1 em.cu.) JA JA
Anbda

Janee mpubop Mo M3MEPEeHHOMY COIPOTHBICHHIO M TEMIIepaType JODKEH pacCUuTarh JUIMHY Kabems. B pacderax HeoOXomumo
YUHUTBIBaTh MaTepual W cedeHue kabems. Bce mpnOops! mMo3BONSIOT BHIOMpATh amoMHHHN Win Menb. CedeHHe Kabems MOXKeT
3a1aBaThCs PA3TMIHBIME crioco0amu. CyecTByeT HECKOIBKO CIIOCOO0B ONPEe/IeNICHHUSI CEIEeHHUS JKHIIbI Kabems:

¢ AWG (MCM)
o Jluametp [MM]

e [Dlnomans ceueHus [MMZ]

KpOMe TOro, s Ka0eseil ¢ MOBHBOM >KWJI Haubolee KOPPEKTHO MPOBOAWUTL PACUCTHI IO INOTOHHOMY COIIPOTHUBJICHHIO. Takas
(byHKLII/Iﬂ ITOJI€3HA U IJI1 OHMETaNINYECKUX IIPOBOJOB.

B paccMoTpeHHBIX IprOOpax peann30BaHbI CIEAYIONINE CIIOCOOBI pacuera:

Moaeab AWG (MCM) Juamerp Ceuenue IloronHoe conporusiieHne
Unitest 3000 JA JIA U3 tabmuusl | 1A 13 Tabauiis HET
CLM100B JA JIA Y3 tabmuns | A U3 Tabnuibl HET
CLM33 JA JA U3 tabmuns | 1A U3 Tabnuiibl HET
MIT710 JA JIA U3 tabnuusi | 1A 13 Tabnuist HET
KT-96 A JIA U3 tabnuusi | A 13 Tabnuist HET
CableMeter UPK-TTPO Anbda JA JA nroboit* JA mro6oit* JIA*

* B CableMeter ntuaMeTp, ceueHHE WM IOTOHHOE COMPOTHBICHUE BBOIMT MOJIb30BATEIh

Yno6cTBO paboTHI ¢ MPHOOPOM BO MHOTOM ONpPENeNseTCsl MOJHOTOM BRIBOAUMO nH(popMamu. Bee 3apyOesxHble TPHOOPHI IMEIOT

CXOKMI BHEUTHUM BUJ U BUJ 3KpaHa:
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7. Wnpuxarop namsati

10. ITamsaTs

B konctpykiun mpubopa CableMeter (CBA3bIIPHUFOP) wucnonb3yercs TpadUyecKuil IOHUCIUIeH, YTO MO3BOJISIET ClelaTh
ympaeJieHue Ooliee yIoOHBIM.

IRK-PRO ALFA we— CABLEMETER w—

TDR meTon

PaGora Bcex peuieKTOMETPOB OCHOBaHA Ha MOCBUIKE B KaOeslb 30HIUPYIOIIEro CUTHAJIA ¥ aHAJIM3¢ BO3BPATHOIO 9Xa. IIpHHATHII
9XO-CUTHAJl OOBIYHO CHJIBHO OCHAa0JIeH M MCKaXKeH MO CpPaBHEHMIO ¢ 30HAupyrommM. Ha xabensx ¢ OONbIINM 3aTyXaHHEM 3XO-
CHUTHAJI CTAHOBUTCS OYCHb MajibiM. BO3MOXXHOCTh H3MEPEHMA CBA3aHa C IIEPEKPHIBAEMBIM 3aTyXaHUEM.

X Jnanason
Mozes l'[epelfpbmaemoe Habmonenue Kf)Ml)(l)HHHQHT M—— Pa3pemenue Tounocts
3aryxanue [ab] peduiekTOorpaMmbl YKOpOYeHust m] [M]
Unitest Omnpenensiercst
Echometer 6 HET BBIOpAaHHBIM H3 2000 0,1 +(2% + 3 M)
3000 TaOmuIB! Kabenem
900 TDR
Cable Length ? HET 1,000+6,999 3700 0,5 +(2% + 0,5m)

Meter




Megger N . \
TDR900 : HET 1,00-100 3700 0,5 +(2% + 0,5Mm)
CableMeter
HPK-TIPO 80 A 1,000+6,999 5000 0,2 +1%
Anbda

Koncrpykuus npu6opos.

Pegiexkromerpsl 900TDR u TDR900 umerot npakTuyecku oannakoBblii BHemHuii  Unitest Echometer 3000 Bpirsiiur
BH: TaK:

Bce paccmoTpeHHBIE pedIeKTOMEeTphl MMEIOT YHCIOBOH BEIBOJ PE3YIbTaTOB HM3MEPEHHMH, YTO ONpeneisieT MX OTHOCHTEIHHO
Hu3Kytw ctonmocts. CableMeter (CBA35IIPHHOP) umeet BO3MOXHOCTB BBIBOZIA Tpaduieckoiit HHOPMAIHH, KaK y 3HAUUTEIBHO
Oolee TOPOTUX PEPICKTOMETPOB:
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CableMeter (CBA3BIIPUBOP)
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