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Hoy-xay B onpefgeneHnun mect NoBpeXaeHus
NPOTSXKEHHbIX Ha3€eMHbIX U NOABOAHbIX Kabenei
HapexHoe onpeneneHne mect NoBpeXxaeHun kabens
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obecneymBaeT BbICOKUIN YpOBEHb He30nacHo-
CTW 3HEProcHabXeHUs 1 3KCNNyaTauNOHHON
FOTOBHOCTU CUCTEM A5 ONpefeneHns Mect
noBpeXaeHuni kabens
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He3amMeHUMble 1 NPOYHbIe, HO He BeYHble:
NPOTSXKEHHbIE HAa3eMHbIe 1 NOABOAHbIE Kabenn
015 MUPOBOM SHEProCcUCTeMb

B cBA3M € NOBbIWIEHNEM NOTPEOHOCTY B I/IEKTPOIHEPTUUN U 3aBUCUMOCTU OT BO3OOHOB/ISIEMbIX UCTOYHMKOB
3Hepruu, BbipabaTbiBaeMoW NPENMYLLECTBEHHO B NPUGPEXHbIX 30HaX, NOABOAHbIE CUNIOBble Kabenu ctanu
He3aMeHUMbIM cpeAcTBOM obecneyeHus 6ecnepebonHOro sHeprocHab>xeHus. Mo MHeHUIO cneLnanucToB
nopBoAHble kKabenu npeacTaBnsoT cO60M KPUTUYECKN BadKHble 06beKTbl UHPACTPYKTYpPbI. Mlovyemy KpUTKU-
YecKku BaXkHble? Bo-nepBbixX, U3-3a CJIOXHbIX YCJI0BUM NPOKaAKU. Bo-BTOpPbIX, U 3TO SIBNSIETCS CaMOM pacnpo-
CTPaHEeHHOW NPUYNHOM NOBPEXAEHUN, Ha Nto6or rnybuHe noaBoAHble Kabenu noaBepratoTcsa nepuognye-
CKUM MeXaHM4YeCKMM BO3AENCTBUAM, TaKUM KaK, Hanpumep, Te4eHusl, pbiI6osoBHbIE CHAacTU, kopabenbHble
SIKOpP$, KOTOPble CNOCO6HbI BbI3BaTb 3Ha4YUTE IbHbIE MOBPEXAEHUS.

HoBble macliTabbl nocnea-
CTBUM KabGesibHbIX MOBPEX-
OeHun

Mpv noBpexaeHN NOABOLHbIX
kabenewn, Kak NpaBuIo, UCXoaaT

N3 TOro, YTO AN18 onpefeneHuns
MeCTa UX MOBPEXOEHNSA U PEMOHTA
noTpebyeTcs ANUTebHOE BPEMS.
[Ons onepatopa kabens onuntens-
Hble cboun B aKkCnyaTaumm — 370
MUIIMOHHbIE MOTEPU, pacTyLume C
KaxXablMm gHem!

[Mo3ToMy MHOIMe onepaTopsbl yxe
Ha 3Tane BBOAA JIMHUM B 3KCMyaTa-
LMI0 MHBECTUPYIOT B COOTBETCTBY-
loLLYI0 CMCTeMy 419 onpefeneHuns
MecCT noBpexaeHun. B cnyvae
BO3HWKHOBEHWNS MOBPEXAEHWNS Ha-
NnYme Takom cMCTeMbl Ha MecTe Mo-
3BOSISieT He3amMeaIMTeIbHO oKa-
JIN30BaTb MOBPEXAEHHbIN y4acToK,
4TO B JOITOCPOYHOM NepcnekTnee
3HaYMTeNbHO COoKpallaeT ANnTenb-
HOCTb NepeboeB B aKCNyaTaLnn.

Bnarofapst OrpoOMHONM 3KOHOMUNM
BpeMeHM 3Ta UHBEeCTULMSA OKyNaeT-
Csy>XKe Npy NepBOM NOBPEXAEHNN.

bonee ctporue TpeboBaHusa
K 6e30nacHOCTn, KOTopble
He MoryT ObITb peanunso-
BaHbl MPU UCNOJIb30BaHUN
KJ1acCU4eCKMX MeToaoB
onpepeneHust MecT no-
BpeXXaeHus kabens

B 3aBUCMMOCTI OT TUMNA MOBPEX-
OeHUA U HanpsaxeHnsa npobos ana
NCNbITaHMA U ONpefeneHns mecTa
noBpexaeHna kabensa MoxeT
Tak>e UCMoJb30BaTbCs BblCOKOE
HanpsaxeHue. B NpoTAXeHHbIX
Kabenax coxpaHsaeTcs bonblioe
KONMNYeCTBO dHepruun. bonblumH-
CTBO NPUBOPOB M U3MEPUTENBHbIX
CUCTEM HE MOTYT CNPaBUTbCS CO
CTOJIb MOLLHOW 3Heprven pasps-
na. CraHgapTHble Npubopbl Takxe
He 061a4atoT 3aLLUTON OT OYeHb
MOLLIHbIX MepexoAHbiX BOH. Bce 3To

HEen36exXHO NPUBOAMUT K MOBPEX-
OEeHNI0 NPUOOPOB M NpeacTaBnaseT
D0nbLYI0 ONacHOCTb A1 Nepco-
Hana. [ToaTomy € caMoro Havana
BOCMOJIb3YyNTeCh XOPOLLO 3apeKo-
MeHOO0BaBLINMU cebsi peleHnamMun
BAUR, co3gaHHbIMK cneymanbHO
019 NPOTAXEHHbIX HA3EeMHbIX 1
noABOAHbLIX Kabenen.

DKOHOMbTE MUJIJINOHBI, CO-
Kpaliasi Bpems npocros!

KomnaHust BAUR cnocobHa npeano-
KUTb TEXHOMOTMNIO ObICTPOrO U TOY-
HOro onpefeneHns MecT NoBpPex-
neHnn kabens B NtobbIx cchepax
npumMeHeHns. COoTBeTCTBYOLNE
MeToAbl M3MepeHust obecneymBatoT
TOYHOCTb B AnanasoHe meHee 1 %
OJIMHbI Kabensi. TOYHOCTb n3mepe-
HUS OYEHb NPOTAXEHHbIX Kabenen
MOXeT OblTb CyLLEeCTBEHHO NOBbI-
WeHa 6narofaps cTauMoHapHOMY
pasMeLLeHNIo U3MEPUTENBHbIX
CUCTEM Ha 060UX ero KoHLax. Tonb-
KO NpefacTaBbTe cebe, CKOMbKO 3TO
NMO3BOJIUT CIKOHOMUTb BPEMEHN U
pacxogos!

[TogBOOHbIN
Kabenb
Mopckoe gHO



OnpeneneHune MecT NOBPEXAEHNA Kabens ¢ NOMOLLbIO
TexHonoruu BAUR

X0poLLo 3apekoMeH10BaBLUas cebsi cuctema ans bbICTporo
n 3hPeKTUBHOIO ONpeaeneHns MecT NoBPeXaAeHNin Kabens

C 2010 ropa komnaHusa BAUR pa3pabaTtbiBaeT cneynannsmpoBaHHoe o6opyaoBaHue U pelueHus ans 6bicTpo-
ro u 3¢pcpeKTUBHOroO onpegesieHNs MecT NOBPEeXXAEHUN Ha3eMHbIX U NOABOAHbIX Kabenen. MoLHbIe cUCTEMDI
M 06GLIMpPHOE HOoYy-Xay B nocsiegHue roabl No3BonatoT s3kcrneptam BAUR 6bicTpo, 3¢hchekTUBHO 1 TOUHO onpepe-
JNIATb KPUTUYECKUE MOBPEXAEHUS BaXKHbIX MOABOAHbIX KabesnbHbIX JIMHUN. Bbl TOXXe MoO)XeTe BOCMOJIb30BaTh-

CSl OOLIMPHBIMU 3KCMEPTHbIMU 3HAHUAMMU U ONPOGOBAHHBIMU BO BCEM MUpPE MOLLHbIMU TexHonoruamu BAUR.

5 BONpocCoB K 3KcnepTam
MaHdpen baBapT (Manfred
Bawart), BAUR GmbH

1. Ha npoTsi>xeHUM Bcero cpoka 3Kc-
nnyatauum nogBOAHOIo Kabens Yyacto
IV BO3HMKAIOT €ro noBpexaeHusa?
MoasopHble kabenw 4na nepefayn
3N1eKTPO3HEPrUM UMEIOT OYeHb MPOYHYIO
KOHCTPYKLMIO M CPOK MX 3KCMIyaTaLmm
MOXeT npeBblwaTh 50 neT. HecmoTps Ha
37O, B TeYeHre ANNTeNIbHOro Nnepuoaa
3KCnyaTaumm KabenbHOM CUCTEMBbI CI1Y-
yatoTcst cbon B paboTe, B OONbLLMHCTBE
cnyyaeB B pe3ynbTaTe BHELHNX BO3AEN-
CTBUI, NPEXAE BCEro, U3-3a TAXENbIX
KopabenbHbIX SKopen, pbibonoBeLKon
[eAaTeNbHOCTH, CTPOUTENbCTBA BETPO3-
HepreTM4yeckmnx yCTaHOBOK U MPUPOLHbIX
akTopos.

2. Kak ny4lue Bcero noArotoBMTbCS K
BO3MOXHOMY NoBpeXxaeHuto kabena?
Ocobyto BaXXKHOCTb A5 BbICTPOro 1

3 dekTUBHOro onpefeneHms mecrta no-
BpeXeHus Kabensa nMmeeT NpaBuUsibHas
noprotoska. BmecTte ¢ BaWmMmum akcnep-
Tamu cnepyet 3abnaroBpeMeHHO cocTa-
BWTb NNaH OeNCTBUN B YPE3BblYaMHbIX
canTyaumax. B cnyyae cbos Heobxoammo
CNlefoBaTb 3TOMY MNJaHy U NpuBekaTb
3KCMNepToB 418 0OKa3zaHus Heobxoanumom
noanepxku. TexHnyeckas 6pouwtopa CA-
IP3 Ne 773 copepXXuT BCto He0H6XoANMYI0
MHpOopMaLUio No Nnoaxonam v cTpaTeru-
am. Mpexpae Bcero cnenyeTt UMeTb BBU-
ny, 4To paboTa C NPOTSKEHHbIMYK Kabe-
namu TpebyeT cobnofeHns ocobbix Mep
6e3zonacHocTy. CTaHOApPTHbIE CUCTEMBbI
015 onpefeneHns MecT NoBpexaeHui
Kabens He npeAHa3HavyeHbl 415 paboThbl
C MPOTAXEHHBIMU CUTOBBLIMU Kabensmu.
TpebyloTcsi cneymanbHble pa3psgHblie
cmcTembl, 4Tobbl 0becneynTs be3onac-
Hyt0 pa3psaky aHepruun. B Hagnexa-
LiMe TEXHOMOTNKN ONpefeneHns MecT
nospexnaeHust kabensa n obecnevyeHus

6e3onacHOCTM NepcoHana Heob6xoaMMo
NHBECTMPOBATb ellle A0 BBOAA Kabens B
3KCMyaTaumio.

3. Kak nobuTbca MakcMManbHO Gbl-
CTpoOro onpepeneHus MecTa NoBpex-
neHunsa kabensa?

[naBHOM NpeanockIKOn 6bICTPOro

1 yCrneLwHoro onpeaeneHns mecra
noBpexaeHuns kabensa ABnseTcs Hanu-
yme Ha MecTax cneumnann3nupoBaHHbIX
cmcTem 1 obyyeHHOro nepcoHana, B
HEKOTOpPbIX C/lyYasix Tak>ke Noaaepx-
K1 akcnepToB. Mpexae Bcero cnenyet
NMeTb BBULY, YTO CTaHOAPTHblE MeToAbl
N3MepeHuns HazeMHbIX kabenei Head-
exTMBHbI NpU paboTe C NPOTSKEHHbI-
MU KabenbHbIMU cucTteMamu. s 3Toro
MNCNOJIb3YIOTCA CnelnanbHble MeToabl
N3MepPEeHMNs N ONTUMU3NPOBAHHOE
n3mMepuTenbHoe obopynosaHue. [ns
TOYHbIX U3MEPEHNIN PACCTOAHUSA Ha
NMPOTSXEHHbIX Kabensax, Kak Npasuo,
TpebyeTcs BbIMNOIHEHWE U3MEPEHUIA C
060UX KOHLIOB. Ecnuv Ha 0bomnx KOHLLax
MMEeTCS Hafnexatuime cMcTemMsl s
onpefeneHns MecT NoBPEXOEHUN
Kabens, TO MOXHO C3KOHOMUTb LIEHHOe
BpeMsi, a npefBapuTenbHas nokanm-
3aumMs NoBpexaeHns B 60MbLIMHCTBE
CNy4yaeB BbIMOSIHAETCS B TeYEHME He-
CKOMbKMX YacoB. TOYHOE ABYCTOPOHHEE
npenBapuTesbHOe N3MepeHe ABNs-
eTCsl OTNPAaBHON TOYKOW A5 ObICTPON
TOYHOV NOKaN3aLnm 1 MO3BONSET C3-
KOHOMWTb Ha foporux obcnenoBaHmax
Ha MOPCKOM fiHe, TPebyoLLNX MHOMMX
OHen, a nopon 1 Hegenb. Mpexae Bcero,
3TO No3BoONAeT n3bexaTb 3Ha4YNTENbHbIX
yObITKOB MO NMPUYMHE 3aMeHbI He Tex
KabenbHbIX ceKLMA ryOOKOBOAHbIX
NoABOAHbIX Kabenen.

4. Hackon1bKO TOYHO MOXXHO NoKanu-
30BaTb MeCTO NoBpexpeHusa?
bonbllan YacTb NOABOAHbLIX Kabenen
yKNaablBaeTcs B TPaHLLIEW, MPOJTOXeH-
Hble MO MOPCKOMY AHY, X NMOKpPbIBaEeT-

MaHdpen baBapTt (Manfred Bawart)

SkcnepT B 061acTy onpeaeneHrs MecT NoBpexXaeHns
kabenenun aBTOP MHOXeCTBa cneunann3npoBaHHbIX
cTaTei (onybnvkoBaHHbIX B u3gaHusx CIGRE, CIRED, IEEE-
PES-ICC, IEEE Electrical Insulation Magazine, CIRED n gp.)

€S 3aWNTHBIM CNOEM. DTO CYLLLECTBEHHO
OCJIOXKHSET NpoLecc BU3yanbHOM
TOYHOW NoKanusaumm. NosatTomy ypes-
BbI4AMHO BaXKHbl TOYHbIE Pe3y/bTaThbl
npeaBapuTeNbHOM TOKanM3aumm.
Ocobble MeTOAbl NpeABapUTESIbHOM
nloKanusaumm, ByCTOPOHHee n3mepe-
HMe, a TakXXe CpaBHeHVe pe3ynbTaTos,
NOJlyYeHHbIX MPW MCMONB30BaHNN
HecKoNbKUX MeTOLO0B, faloT bonblLie
YBEPEHHOCTW NpW onpeaeneHnm He-
McnpaBHbIX KabenbHbIX 0Tpe3KkoB. Mpu
3TOM MOXHO AOCTUIHYTb TOYHOCTU B
nmnanasoHe o7 0,05% 8o 1% oT AnunHbl
kabens. PechepeHTHble TOUKM M3Mepe-
HUNS N3BECTHbIX KabenbHbIX My T No3BO-
NS0T YBENNYNUTb TOYHOCTb OLLEHKN
pe3ynbTaToB U3MEPEHUN.

5. B yeM 0CO6eHHOCTb TeXHONornmn
BAUR?

KomnaHusa BAUR npegnaraet cneun-
anbHble CMCTEMbI 415 ONpeaesieHns
MeCT MOBPEXAEHNN MPOTAXKEHHbIX
Ha3eMHbIX M MOABOOHbIX Kabenew, Bbl-
COKOBOJIbTHbIX Kabesielt MoCTOSHHOIo
Toka (MOHOMONSPHBIX N BUNonap-
HbIX), @ Takke A1 0C060 NPOTAXKEHHbIX
KabenbHbIX CMCTEM NepeMeHHOro Toka
C TPAHCMNO3ULMOHHbBIM 3a3eMJIEHNEM.
Cuctembl 4Ns onpefeneHns mect
nospexaeHus kabens onTUMN3NPO-
BaHbl A9 ob6ecneyeHrsi NOBbILWLEHHOWN
©e30MacHOCTY 1 MO3BOJISIOT Pa3psikaTb
HaKOMMEHHYIO 3HEPIU1IO flaxe OYeHb
ONVHHBIX Kabenen.



PeweHunsa BAUR
015 onpeneneHns MecT NoBpeXaeHus
NPOTAXEHHbIX Kabenen

Anga Bcex TUNoB Kabenen:

" BbICOKOBOJIbTHbIE MOABOAOHbIE Kabenm nocTostHHOTo

ToKa (MOHO- 1 BuUnonspHble);

" noaBoAHble KabenbHble cUCTeMbI nepemMeHHOro Toka,

CraumoHapHbie cuctembl OMIM XL-CFL ans

MopTaTueHbie npubopbl

Mo6unbHbie cUcTeMbI

NMPOTAXXEHHbIX KabenbHbIX CUCTEM,

UCNoNb3yrTCca Ha 060MX KOHLax

0O6nacTb NpUMeHeHUs

= [InaonpeneneHns mect
nospexaeHui kabens B
HECKONbKUX MecTax

B [1n5 KabenbHbIX CUcTeM
MOBbILIEHHOWN BaXHOCTH
— BbICOKME pacxoabl B
cnyyae Bbixoaa kabens n3
CTpOS, BbICOKME PUCKU ANS

6e30MacHOCTU S3HeProcHabxeHns

XAPAKTEPUCTUKW:

Vg npoTseHHble KJT;
[J  Bce meTogbl usmeperus.

= [lns onpepeneHvs mect
nospexgaeHnin kabens s
HECKOMbKNX MecTax

= N1n5 0cob60 BaXHbIX KabenbHbIX
CUCTEM — OYeHb BblCOKME
pacxopbl B cylyyae Bbixoda
Kabens n3 cTpos, O4eHb BbiCOKME
puckun gnsa 6esonacHocTn
3HEeprocHabxeHns

B MakcumarnbHo bbicTpoe
BOCCTaHOBJIEHME

3KcnyaTauMOHHON FOTOBHOCTU U

paboTocnocobHoOCTH

XAPAKTEPUCTUKW:

[ npotsxerHbie KJT;
[ Bce meTonpl N3MepeHus.

B 115 KabenbHbIX CUcTeM
Yype3BblYaNHOM BaXHOCTH
— OTPOMHbIe pacxodbl B

m C/lyyae Bbixofa kabens
13 CTPOSl, OFPOMHbIE
puckun gna 6esonacHocTn
3HEeprocHabxeHUs

" VHavBuAyanbHas cuctema
ONs onpefeneHns Mect
nospexgaeHuns kabens,
VNHTErpvpoBaHHas B
N3MepPUTENbHbI KOHTENHEP;
HemMealeHHas rOTOBHOCTb
K paboTe npu xpaHeHUn B
kabenbHoM 3ane

XAPAKTEPUCTUKN:

o npotsbkeHHble KJT;
BCE MeTofbl U3MepeHus.
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® BblICOKOBOJIbTHblE Ha3eMHbl€ MTNHNK MOCTOAHHOIO

TOKa,

L] KOM6I/IHI/IpOBaHHbIe Ha3eMHble N noaBoAHble

MNpeumyuiectea

KomnakTHble u
yHKLMOHaNbHbIE
BbicTpas TpaHcnopTUpoBKa
[0 MecTa cnosib30BaHus
Bonblas cteneHb
YHUBEPCaNbHOCTH
Lndposor otneyatok TDR
COrnacHo TeXHUYeCcknM
6poLwtopam (TB)
MexayHapoLHOro

CoBeTa no 6onbWnmM
3N1eKTPUYECKUM cucTEMaM
BbICOKOTO HanpsiXXeHus
(CUrP3) Cigre TB 773,
Cigre TB 610, Cigre TB 680,
Cigre TB 490,

Cigre TB 496

IEEE 1234-2019

KomnakTHOCTb: BCe
MeTObl onpefeneHus
MeCT NoBpexXAeHnn
Kabens MHTErpMpoBaHbl B
OfHOV cucTeme

BbicTpas TpaHCNopTUpOBKa
[0 MecTa NCnosib30BaHMA
Mo>HO ncnonb3oBaTh
cpasy

Bonblias cteneHb
YHVBEPCaNbHOCTN

OuyeHb BblcOKas

3 HeKkTUBHOCTL
lpoBepeHHble BpeMeHeM
CUCTEMHbIE peLleHns

DKOHOMMUS BpEMEHM

OTCyTCTBME NOTEPL BpEMe-
HW Ha TPAHCMOPTUPOBKY
He3zamennurenbHoe
NCNoNb30BaHMe B Cllyyae
BbIxofa KabeibHOM
CUCTEMbI U3 CTPOS
OnpepenexHvie mect
noBpexXaeHnin kabens B
Kpatyanwune cpoku / B
nepBbI Xe AeHb
MpegHasHavyeHa AN o4YeHb
NPOTAXEHHbIX Kabenei

To4yHOCTb

MoBbIWEHHAsA TOYHOCTb
nokanusaumm 6narogaps
MCMOb30BaHMIO C 060UX
KOHLIOB Kabens

DKOHOMMUS pacxoaoB

CHUXEHNe pacxonos,
CBSI3aHHbIX C BbIXOAOM 13
CTPOS M NPOCTOEM CUCTEM
— 3TV pacxofbl MOTYT
COCTaBNSATb HECKOJSIbKO
COTEH ThICSiY €BPO B AI€Hb
MonHbIZ BO3BpaT
MNHBECTULNI yXe Npu
nepBOM MOBPEXAEHUN

KabesnbHble CUCTeMbI nepemMeHHOro TokKa,

JononHu-
TenbHas

Pewenne BAUR
MHdopma-

ums

shirla

shirla IRG 4000 portable

Cuctembl Ha
Konecax ans
UCnonb3oBaHUSA
B npeaenax
cTaHUumn

Mob6unbHas
TN

Cuctembl ANs onpeaeseHns MecT no-
BpeXAeHui Kabens B UsSMepuTesnbHbIX
KOHTeWHepax
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bonee nogpobHas nHpopmauns
npueBefeHa Ha canTe:

Onpepenexuve mect MobunbHble anek- baur.eu/ru/brochures
noBpexaeHns TpoTexHu4eckune
kabens nabopatopun n
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