AHHOMayus. AHanM3upyeTcs CBA3b CBOUCTE U30NALMUK
kabenbHbLIX W3OeNVi 1 PpeXMMOB €e TeXHONOTM4YeCcKoro
KOHTpOnsA ¢ Tpe6GoBaHUAMM K IKCNNyaTaLMOHHbIM Xapak-
TEePUCTUKAM UCTbITaTensLHOro obopyaoBaHuA. [laHbl
peKomeHAauuu no BbiIGopy aHepreTu4eckux nNapameTpoe
McnbITaTenLHOro 060pyAoBaHUA Ha OCHOBE aHanusa tuzu-
YecKuXx napaMeTpPoE NOMNUMEpPHOW U3ONALMU.

Knoyeesie crioea: LeNnocTHOCTb U3ONALMU; UCHbITa-
HUe HanpsAXeHWeM Nno kateropuu «3U-2»; pacnpegeneHue
VCNLITAaTENLHOTO HANPAKEHWA MO NOBEPXHOCTI U3ONALWN;
M3MEeHeHWe IKBUMBANEHTHOU NOroHHOW 3MNEKTPUYECKOW
€MKOCTHY M3ONALMK; UIMEHEeHWe AUANEKTPUYecKUX NoTepb
B U30MNALUM.

Abstract The dependence of the test equipment performance
requirements on the cable insulation properties and the
conditions of their in-process measurement is analyzed.

Recommendations are given on the selection of the test
equipment energy parameters based on the analysis of the
polymer insulation physical parameters.

Key words: insulation integrity; «El-2» category voltage
test; test voltage distribution on the insulation surface;
change of equivalent insulation electric capacitance per
unit length; change of dielectric losses.

MaTepuan noctynun B pegakuuio 27.02.2014
E-mail: leonov_ap@elti.tpu.ru
E-mail: sales@redwill.ru

OcHoBHBIM CBONCTBOM KaBGernbHOro nagenus, onpeaensioLmnm
€ro 3KCNNyaTaunoHHbIE XapakTepuCTUKK, ABNAGTCH LenocT-
HocTe u3onsauun. C uensio obecneyeHnn BLICOKOTO KavyecTsa
NpoayKUMK kabensHoe n3pernuve B NpoLEecce ero N3roToBMNEHUs
noJBepraeTCcs UCHbITAHUID HaNpPsiKeHWeM no kateropum «OW-2».
CyTe AaHHOro MeToAa: NpU ABWXEHUW U3LENUs Mo TeXHOMNo-
rMYecKon NMUHWK K NOBEPXHOCTW M30NALUMK NPUKNaabiBaeTcs
BLICOKOE HanpsiKeHne NocpencTBOM CneUnanbHOro snekTpoaa;
npu 3TOM TOKONPOBOAALLAA Xuna, BpoHsa nnm skpaH 3asemns-
etca. B cnyyae nonaganva gedekTHoro y4acTka kabensHoro
M3genusl B norne WChbiTaHWi NPOMCXOANT UCKPOBOW paspsa,
4TO hUKCMPYETCH ABTOMATUKOM UCNbITATENBHOMO YCTPOWCTBA.
B HacToswwee Bpems B PO koHTpons pernameHtupyetcs FOCT
2990-78, NOCT 23286-78 n FOCT P 54813-2011,

BaxHbiM napameTpom wensiTatensHoro obopygoea-
HWUA ABMNAETCA €r0 BO3MOXHOCTb BOCNPOU3BOAWNTL YCNOBUS
uenblTanmin. [ns atoro oHo gornkHo obnafate A40CTATOYHOR
MOLLHOCTbI, 4T06bl oBecnednTe HEOBX0AUMYID BerUYUHY
MCNbITATENBHOrO HAMNPSKEHUS Ha U30MALUK KOHTPONMPYEMOro
kabenebHoro wagenua. Kpome toro, Heobxogmmo obecneynTs
cTabunbHOCTB (KECTKOCTL) BHELWHEN XapaKTepUCTMKM OTHOCH-
TENLHO 3MEHEHWSA NapaMeTPOB HArPY3KN MCTOYHWKA BLICOKOTO
HanNpsKeHUst NpY U3MEHEHWSIX SNEeKTPUYHECKUX napameTpoB
06beKTa KOHTPONst U PEXWMOB TEXHONOIMYECKOro MpoLuecca.
HepoctaTtoyHas MOLLHOCTb MCnblTaTensHoro obopygosanust
NpUBEAET K CHKEHWIO JOCTOBEPHOCTN KOHTpons. HeobocHo-
BAHHO 3aBbl LUEHHAA MOLLHOCTL NPUBEOET K YBENMYEHWIO 3aTpaT
Ha KOHTPOJb M CHKEHWIO snekTpobesonacHocTu. B HacTonwee
Bpems Tpebyemble SHepreTUYeckue NapameTpbl UCTbITATENBHOIO
obopynoBaHna onpegensTcs, ucxoas u3 TpeboBaHuin pyko-
Bogsuero gokymenTa [1]. TpeboBanus HocaT obLumin xapakTep
M HE YYMTbIBAKT OCOBEHHOCTEN KOHKPETHOrO MpoM3BOACTBa
1 NapameTpoB N30MNALMK KOHTPONVMPYEMOoro kabenbHOro u3aenwvs,
B cBA3M ¢ 3TVM BO3HWNKIA HEOBXOAUMOCTE B CO3AaHNN METOLNKW
onpegeneHvus SHepreTMYecknx NapaMeTpoB WUCNbITATENbHOIO
oBopyoBaHUs C yHeTOM 3MEKTPUYECKMX NapaMeTpos U30NALMNA
1 ocoBeHHOCTeR TeXHONOrM4eckoro npouecca. Huxe npyeeaeHsbl
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pes3ynbTathl UICCNegoBaHui, ycTaHaBMBaKOLLME TaKyo B3anumoc-
BA3b. VIccnenoBaHuio noanexany cnegyowmne 3aBucuMmocTy:

* pacnpejeneHne NCTbITaTeNbHOMo HanpsaKeHWA No NoBepx-
HOCTW KOHTPONMWPYEMON N30NALNK;

* MU3MEeHeHWe 3KBUBAINEHTHOW NOroHHOW 3NeKTpu4eckon
EMKOCTU U30IALUK NPU NOBbIWEHHBLIX HANPAXEHWNX;

* M3MEHEeHUEe AWM3NEeKTPUYeCKUX noTepb B U30NALUUKU Npu
MOBbLILWEHHBIX HAMPMKEHWAX;

* BMUAHWE COCTOAHWA NOBEPXHOCTH KabenbHoro uagenws
(Hanuuwe Bnarv, TanbKa v T.4.) Ha 3NEeKTPUYECKME XapakTepu-
CTUKW KOHTPOIMpYeMOon M30NALUK.

3aBUMCUMOCTb pacnpeseneHusi BbICOKOro HanpsiKeHws no
NOBEPXHOCTU KOHTPOINUMPYEMOW WM30NAUWMN SBINASTCH BaXHbIM
(hakTOpOM 3NEKTPOUCKPOBOrO MeToda. 370 CBA3aHO C TeM, 4YTO
B 3aBVICMMOCTW OT YCIMOBWI UCTMLITAHWIA PAacCTOAHKE, Ha KOTOpOoe
CMocoBHO pacnpoCTPaHUTBLCA WCMbITATENBHOE HaNpsXeHue
3a rabapuT anexkTpogda, AOMKHO Y4YUTLIBATLCH NpW pacyeTe
oblwei skeuBaneHTHOW ANWHbl anekTpoga. OT nonyYeHHoRn
ANWHBI 3NEKTPoAa 3aBMCHT BbIDOP MOLWHOCTH MCTOYHWKA UCTTbI-
TaTeNbHOTO HanpmKeHWA. SKCMEePUMEHT MO WUCCNejoBaHuio
pacnpefeneHna UCNbITATENBHOTO HAaNPAXEHWA Ha NOBEPXHOCTH
M30MNAUMKM CXeMaTUYHO NpeacTaBneH Ha puc. 1.

Ha puc. 2 npueegeHsl Anarpammel pacnpegeneHust Hanpsi-
KEHWS NO NOBEPXHOCTU CYXOIN M3oNsuuKn Ha npumepe kabena
mapku NMPCH 2 x 2,5,

McecnepoeaHnio nogBeprnuck NpoBoda C M30aAKen u3
MBX-nnactvkaTos, nonvuatireHa v peavtsi (Bcero bonee 30 Mapok).

Ha ocHoBe nony4eHHbIX pesyrnsTaToB Beinn paccymTaHsbl
38BUCUMOCTH 3KBUBANEHTHOIo YANWHEeHWsS 3NeKTpoaa wchbl-
TatensHoro obopyaoBanns (pacnpegeneHme UenbITaTenbHOro
HanpaxeHua 3a rabapyT anexkTpoga) OT M3MEHEHUA ammnTy bl
W HacTOThl MOBTOPEHUA MCNLITATENBLHOMO HANPAKEHNA. PacyeTsl
NPOBOAVIMCE Mpaduyecky. B ocax KaxKaom u3 NpUBESEHHLIX BhiLLE
3aBMCUMOCTE cTpounace o6nacte NpsAMOYronsHon hopMmel,
nnowags kotopol Gbina paeHa nnowaau nog kpueon. Beicota
nNpsAMOyronsHoi obnacTn Beina paBHa BenMuuHe UCTbITaTenbHOro
Hanpspkerwd, LUnpuHa obnacTy v ABNAnack MCKOMbIM PAcCTOAHWEM,
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Puc. 1. Cxema akcrnepumenma no uccnedoeanuto pacnpedenequs
8hICOKO20 HANPKEHUS 10 [TOBEPXHOCMU UIOAALUU
KoHmponupyemozo kabens: 1 — konsyeeol 37ekmpod, K KOmopoMy
npuknadbisaemcs ucnsimamensHoe Hanpmwerue U 2 — kofsuesol
anexkmpod, Ha KOMopPOM U3MEPAEMCH HanpaAXeHUe pacnpedeneHus
U, s 3 = Xuna xkabensHozo usdenus, 3a3eMneHHas 4epes pesucimop

Rw Rg — conpomuesneHue 86/ICOK080NLITIHOZ20 denumens HarnpAMNeHUs,
Co21acosanHO=0 C 80NTBMMEmMpoM

a

AVKA 1 TEXHUKA |

KOTOpoe HeoBXOAUMO YUMThIBATL NPU BbIBOPE UCTILITATENBHOM
obopyposaHust. PesyrnbTaTbl pac4eToB npuBegeHs! Ha puc. 3.

B TEXHWKE BLICOKMX HAMPSPKEHWIA M3BECTHLI PaboThl, MOCBALLEH-
HblE CKOMb3ALMM paspagam BAOMb NOBEPXHOCTW AU3NEKTPUKA.
[nvHy kaHana L, cronb3awwero pa3psana B 3aBUCHMOCTH OT NPUIo-
EHHOro Hanpsbkenus U/ 1 yaensHoi NoBepXHOCTHON EMKOCTU

e

C mMoXHO onpegenuTs No amnupuyeckoin chopmyne Tennepa [2]:

LCN‘ = ZCzU:CH 40 dUr(CH /dr

rae y — koathhUUMEHT, onpeaensiemMblit OnbITHEIM NyTem.
Ecnv npeanonoxunTb, Y4T0 AMIMHA CKOMNb3SWWMX Paspsigos
cBsizaHa C pacnpegeneHuem HanpsikeHus 1o nosepxHoCTU
n3onauvK, To dopmyna Tennepa focTaTouHo Bnnsko onuckl-
BAET 3aBMCHMOCTH, NPMBEAEHHbLIE HA PUC. 2. AHANM3NPYS 3T
KPUBbLIE, MOXHO BUAETb, YTO BIUAHUE YACTOTbI UCTLITATENIBHOMO
HaNPsKeHUs Ha pacnpegeneHre ero no NOBEPXHOCTH N30SI
HEBEIMKO, OCHOBHOE BIUSAHWE OKa3blBaeT aMnnutyaa. BrnvsHwe
mMaTepuana usonauMn Ha pacnpegeneHne HanpsikeHns Takke

f=1000 I'n

Ny

/=50 I'n

-

50 40 30 20 10 0 10
0

20 30

Puc. 2. Pacnpedenerue HanpaxeHus o no8epxHocmu ucnsimyemozo kabens mapku MPCH 2 x 2,5 npu paznuyreix snavequsx U -
a-npul,, =3kB 6-npul,  =15kB
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Puc. 3. 3asucumocmiu 3keusaneHmHoz2o yonurHeHus anexmpoda [,
ApU UCTbIMaHUsX pe3uHosoll U30NauUU Cyxo2o kabens om eenuyuHb!
UCTTLIMamensHO20 HanPSKeHUS Ha Pa3uyHbLIX Yacmomax

OKa3anock He3HaYUTENbHLIM; 3HaYMTENBHO Bonbluee BNMaHue
OKas3biBano ee COCTOAHWE, U, MPEXAe BCEro, YBNaXHEHHOCTb.

Bopga umeeT HU3Koe 3HadeHue yaernbHoro 06bemMHoro conpo-
TreneHws (okono 10°Om-m) [2]. OelcTeytowme cTaHgapTsl, perma-
MEHTUPYIOLLME AaHHbIN BUA KOHTpons, TpebytoT obasaterbHoro
cbema Bobl C MOBEPXHOCTM M3onaumn. Chem Bogb! NPoM3BoanTCA
MEXaHWNHECKN C MOMOLLILIO MAMKKX LLIETOK Mv 064y Ba TexHonom4e-
CKMM BO3AyxoM. OHaKO BCTPEYAKOTCH TEXHOMOMYECKUE TMHWN, He
cogepallue yeTponcTea cbema Bogsl. Kannu sogel u ux Habopei
06pasyloT yHacTk C paBHbIM MOTEHUMAINOM HA NOBEPXHOCTU
MCILITYEMON U30NALMK, TEM CAMbBIM YBEINMHMBABTCA PACCTOAHNE
[ ., pPacnpeaeneHus BLICOKOro HanpshkeHus, 4to TpebyeT GonbLueit
3MEKTPUHECKOW MOLLIHOCTW OT UCTIbITATENBHOTO 060pYA0BaHWA, Tem
HEe MeHee, Jaxe Ha MOPVUCTOW MOBEPXHOCTW, HAaNPUMEP, U3 PE3VH,
BoAa He oBpa3syeT NPOTsHKEHHBIX YHACTKOB PaBHbIX NOTEHUMANOB.
B 6onbLUMHCTBE ClyHaes NPOTSYKEHHOCTb TAKNX NOKarbHBIX yHacT-
KOB BAONb KabernbHoro usgenus coctaenset He Gonee 5 mm. Ha
OCHOBE 3KCTIEPUMEHTanbHbIX AaHHbIX BbINO yCTAHOBMEHO, YTO
SKBWBANeHTHOE YANMHEHUe anekTpoaa [, 3aBuCuT OT CTENeHm
YBAEKHEHUA U OT CBOWCTB NOBEPXHOCTH. ﬁpquuMTb nony4eHHbIe
33BUCHMOCTH C NPAKTUHECKON TOHKM 3PEHWUS HE UMEET CMbICNa,
TaK Kak B KOHKPETHOM NPOM3BOACTBEHHON CUTYaLun 3Havenus [,
ByayT oTNUYATLCA OT NpUBEAeHHbIX. B KavecTBe NpakTU4eckon
peKkoMeHpaunM AN onpeaeneHns 3KBUBaNeHTHOMO YANMHEHNA
3MEeKTPOAA NPY MCTILITAHWAX YBMaXHEHHO! MOBEPXHOCTW M30MNALMKM
MOXHO NPUHATB Ly, 4, =2 7 1y, .. HaNMumMe Tanbka Ha nosepx-

= 2 (345), E 4 l@— —
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