T23 TexHnueckue Tabnuupl

S LAPP

KabenbHble BBObI

Tabnuua 23-1: nepexon pe3bbbl PG/Ha meTpuueckyto pesbby

Ha cTbike Tbicaunnetuit npusblyHas PG pesbba bbina 3ameHeHa Ha
meTpuyeckyto pesbby. Ctannapt DIN 46320 ang kabenbHbiX BBOLOB C
peabboit PG npekpatun coé pnencteme 31 nekabps 1999 ropa.

Ero 3ameHun esponevickuit ctaHnapt IEC 62444 ans kabenbHbiX BBOLOB
C MeTpuyeckoi pe3bboit, 3T0 03Hauano, Yto 4N HoBoro obopynosBaHus/
npubopoB HaunHas ¢ 2000 rofa AOMKHbI MPUMEHSATLCS TONbKO
kabenbHble BBOLbI C METPUYECKON pe3bbon.

Takow nepexof NOBMUAN He TONbKO Ha KabenbHble BBOALI, HO U Ha BCe
cucTeMbl KOpPMycoB U BCE obopynoBaHue, roe MoHTUpYtoTcs kabenu u
nposoga.

Bbinu 3ameneHbl pa3mepsl oT PG 7 fo PG 48 Ha meTpuueckyto pesbby
oT M 12 po M 63. Celyac ctaHaapT AOMOMAHUICS U HOBbIMW pa3Mepamu,
KOTOpble NMO3BONAT NEepekpbITh AnanasdoH ot M 6 no M 110.

Accoumaums ZVEI (Accounaumns Hemeukon SneKTPOHHOM K
OnekTpoTexHnYeckow MpoMbILLNEHHOCTH) yKasdbiBana Ha To, 4To
eBponewckuit ctaHaapT 6esonacHoctv IEC 62444 nonxeH 6bin BCTYNUTL
B CUy He nosfnHee mapTa mecsua 2001 roga, a cTaHOapT Ha UCMbITaHKS
VDE 0619 nns kabenbHbix BBOLOB PG 6bin aHHYNMPOBaH.

IEC 62444 - 370 cTaHpapT 6e30nMacHOCTH, a He CTaHAapT, rae AaHbl
KOHCTPYKUMK 1 padmepbl kak ctaHaaptsl DIN 46319 u DIN 46320.
OT0 03HauaeT, uto bnarofaps KOHCTPYKTUBHBIM OCOBEHHOCTAM

KabenbHble BBOAb! [OMKHbI MOMHOCTBIO BLIMOMHATL TPEOYEMbIE (DYHKLIMM:
* 3alUuTa OT PacTAruBaloLLMX YCUIUN

° Kacc 3aLuTbl

* ymapHasi NpoYHOCTb

° TeMnepaTypHbI AvanasoH

Mol BHeLpunu TpeboBanus ctaHgapta IEC 62444 B kabenbHbIX BBOAAX
SKINTOP® n SKINDICHT®, Hawm kabenbHble BBOAbI C METPUUECKOM
pesbbort mapku SKINTOP® nmetoT Bce npenmyliecTa kabenbHbiX BBOAOB
SKINTOP®: 6bICTpbIY M HaOEXHbIN MOHTaX, ONTUManbHas sawmTa ot
pacTArMBatoLLIMX Harpy3ok, 3aliuTta ot Bubpauunu, 60nbWon AmanasoH
3aXMMa 1 repMeTUYHOCTb NO Knaccy 3awuThbl [P 68.

KoHeuHo xe, Bbl MOXeTe y Hac 3akasaTb ¥ COOTBETCTBYIOLLME
LOMNONHUTENbHbIE dN1eMEHTI, Takhe Kak:

* SKINTOP® GMP-GL-M koHTpraikm

* SKINDICHT® SM-M koHTpraiiku

* SKINTOP® SD-M nbinesawmTHoe ynjaoTHeHue

* SKINTOP® DV-M sarnyLiku

* 3arnyLku U3 nonMmepa unu metanna

* O-ynnoTHWUTENbHbIE KOMbLA

* MepexoaHunku U MOHOroe pyroe

CpaBHuTenbHaa Tabnuua guanasoHoB 3axxuma pe3bba PG/meTpuueckas
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CpaBHeHHWe pa3mepoB nopA Knou ana kabenbHbix BBoAoB ¢ pe3bboin PG/meTpuueckomn

KabenbHblie BBOfbI

IunanasoH 3axuma SKINTOP® ¢ meTpuueckow peabboi
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Tabnuua 23-2: OnTumanbHoe aKpaHMpOBaHUe Ans kabenbHbiX BBOQOB

OnTtumanbHoe 9KpaHUpoBaHHue

OnekTponsuratenu, npubopsl ynpasneHus, CBapoUHble annapatbl MOryT
B MPOMBILLNEHHbIX YCNOBUSAX CO3AaBaTb 3NeKTPOMarHUTHbIE NOMEXH.
Ocobble npobnembl BO3HMKAIOT B 30HE 060pyAOBaHUS MpU NPUMEHEHUN
60nblIMX ANUH Kabens ons nepefayn aNeKTPOIHePrUn UK nepenaum
LaHHbIX MeXAay OTAENbHbIMU KOMMOHEHTaMM, NO3TOMY HEOH6XOAUMbI
COOTBETCTBYIOLLME Mepbl 3aLLUMUTSI.

M3-3a aHTEHHOrO adhdekTa Takmx kabenel NonyyeHHble MOMEXU MOTYT
MCKa3WTb MOMe3Hble CUTrHaMbl (HanpuMep, CUrHan oT TemMmnepaTypHOro
fatyvka unu gatunka BpalleHus). PeaynbTat: GyHKUMOHANbHbIE
HapyLeHUs NOAKYEHHbIX NPUBOPOB - OT HeMpaBUIbHbLIX NOKa3aHU
npnubopoB 0O MOMOMKU BCeW MPOU3BOACTBEHHOM MMHUU. U HaobopoT
camu kabenu MoryT 6bITb UCTOUHUKOM 9NEKTPOMArHUTHBIX MOMEX.
OPPeKTUBHBIMU MEPAMU MO 3ALLUUTE OT 3NEKTPOMArHUTHbIX MOMEX
ABMAETCSA MOHTaX KOMMOHEHTOB B 3a3€MJEHHbIe pacnpenenuTesnbHble
LwKkadbl NpY 0OLHOBPEMEHHOM NMPUMEHEHWUU 9KPAHWPOBAHHbIX Kabenen.
Ha npaktuke mecTto Beoaa kabens B pacnpefenuTenbHbli WKad sensetcs
cnabbiM 3BeHOM. [110X0M KOHTAaKT Mexay aKpaHoM kabens v
MeTanIMyeckuM KOpnycoM 3ayacTyio cHuxaeT 3pHeKTUBHOCTb
3N1EKTPOMATrHUTHOW 3aLLMTBI.

B Takux cnyyasx npumeHerune kabenbHbix BBoAoB Mapku SKINTOP®

u SKINDICHT® ot komnatuu LAPP Hanbonee uenecoobpasHo.
SKINTOP® MS-SC-M u SKINTOP® MS-M BRUSH Hapsigy ¢ npocTbim
1CMonb3oBaHMEM OTIMYAETCS Takxe BeIMKONEMNHbIMU CBOWCTBAMMU NO
3neKTpoMarHuTHon cosmectumoctn (OMC). KabenbHble BBOAbI
no3BONAOT PUKCUPOBATL Kabenn pasnMuHbIX KOHCTPYKLMIA ¢ 60NbLINM
[l1anasoHoM MO HapyXHOMY AMameTpy..

MoHsiTuA dKpaHUpoBaHUA

[TockonbKy NOMexn BO3HMKAIOT B OCHOBHOM B MPOMBILLNEHHOW cpeae,

TO HEOB6X0AMMO MPUHLMMNUANBHO PasnnyaTh BEMUNHBI MOMEX CBS3aHHble
c Kabenem u ¢ OKpyXaloLMMKU S1eKTPOMarHUTHbIMU MOASMU.
MapasuTHble U3nyyeHus, Hanpumep, 0T MOHTaXHOW NnaThl UAKM HaobopoT
BO3ENCTBYIOLME HA HEE, MOXHO 3(h(HEKTUBHO CHU3UTL MOCPEACTBOM
MOHTaxa 9N1eKTPUYECKUX U SNEKTPOHHbIX Y3/10B B 3aKPbITbIX
MeTanIMYecKnx Kopnycax, Takux KaK pacnpefenutenibHole wkagbl.
PacnpepenutensHeiit Wkad 6e3 oTBepcTMiA NpeacTaBnseT cobon

“knetky ®apapnes”, koTopas obecrneunBaeT 3(HEKTUBHYIO 3aLLUTY OT
3NEeKTPOMarHUTHbIX NOMeX. Ha npakTuke Takow BUA 9KPaHUPOBaHMA, Kak
npasuno, ces3aH ¢ 6OMbWMMK 3aTpaTamMu W AN1s MOABWMXHBIX AeTanen
MalLUWH TPYAHO peannayem. AnbTepHaTUBOW ABNAIOTCA 3KPaHUPOBAHHbIE
Kabenun. KauectBo aKpaHMPOBaHWA OYEHb 3aBUCUT OT KOHCTPYKLIMK W
nnoTHocTH onnéTtkn. Kpome Toro nonxeH 6biTb 0becneyeH naeanbHbli
KOHTaKT aKpaHa kabens u CTEHKM Koprnyca noCpeACcTBOM KperaeHus
NOAXOASALLMX MEXaHUYECKMX BNEeMEHTOB, YToObl NPeaoTBPaTUTL
NPOHMKHOBEHKE NMOMEX MO 3KPaHy. CONPOTUBNIEHUE YTEUKU.

MpaxkTnueckune TpeboBaHms

C TOYKM 3peHUs aNeKTPOMArHUTHOW COBMECTUMOCTH MpenbsBsioTCs Ha
npakTuke psag TpeboBaHUiA K MAeanbHOMY KOHTaKTY:

* CoefMHeHWe Mexmy 9KkpaHoM kabens v NoTeHLManoM Kopryca LOMKHO
6bITb BLIMOMHEHO C HU3KUM comnpoTuBeHWeM. [1ns atoro Heobxoauma
Haubonbluas nnollaib KOHTakTa. B naeansHom cnyyae co3naér akpaH
Kabensi BMECTe CO CTEHKOW Kopryca 3aMKHyToe COeMHeHWe U aBnseTcs
npoaomkeHmem kopnyca, 6e3 obpasoBaHWs NMPOCBETOB.

CoefanHeHne [OMKHO BbITb C HUBKOW MHAYKTUBHOCTbIO. JTO O3HAYaET,
yTo 3KpaH kabens fomkeH bbITb COEAMHEH MO KpaTyanwemy nyTm 1 ¢
BO3MOXHO 6onbLUEN NNoLanblo KOHTaKkTa co CTEHKOW Kopnyca.
Heobxon1mo BbibpaTh TakoW KOHTaKT, KOTOPbLIA MONHOCTLIO OXBaTbiBaeT
BHYTPEHHUI MPOBOLHMK. YacTo npakTukyemble cnocobbl 3akpenneHus
aKpaHa, cHauana BeecTu kabenb B KOPNyCc U 3aKpenuTb 9KpaH
roe-Hubyab BHYTPU Kopnyca, XOTs 3a4acTyto NOTOM 3KpaHUPOBAHHYIO
OMNETKY YANMHSAIOT TOHKOW MEAHOW NPOBONOKON U 3 heKTUBHOE
9KpaHWpPOBaHWe NpU 3TOM CTAHOBWUTCS HEBO3MOXHBIM.

Ha npakTuke xenaTenbHa NpocToTa MOHTaxa 1 ynobcTsa
ncnonbaoBaHus. MoHTax fomkeH 6e3 npobnem Npon3BoaUTLCS
KBaNUMOUUMPOBAHHBIMU CNeLunanucTamu.

SKINTOP® n SKINDICHT®

KabenbHble BBoabl SKINTOP® 1 SKINDICHT® rapaHTMpytoT B JONONHEHWE
K 6e3ynpeyHoMy MexaHUYecKOMY KOHTaKTy eLlé U coeuHeHue ¢
HWU3KUM OMUYECKMM COMPOTUBIEHUEM U HUKOW MHAYKTUBHOCTbIO.
KabenbHble BBOAbI AN MPOCTOrO MOHTaXa MOCTABASIOTCS PasAUUHBIX
paamepos v T1nos. SKINDICHT® SHVE-M, akpaH kabens 3axumaercs
Mex[y 3a3emnsioLLel M1nb3on U YNIOTHUTENbHBIM KOHYCOM U
obecneunBaeT TakMM 06pa3om KpPyroBon KOHTAKT ¢ 60MbLLON
nnowaabto. B kabenbHeix BBogax mapku SKINTOP® MS-SC-M, koHTakT
C 9KPaHOM OCYLLEeCTBAsIeTCS NMOCPELCTBOM KOHTAKTHBIX MPYXWH,
pacnonoxeHHbix unnunapuyecku SKINTOP® MS-M BRUSH kpyroso#
KOHTaKT ¢ aKpaHom nocpenctsom IMC-étku, 360°.

[lns HarnsoHoOCTM aTa cTaTb (POKYCUMPYeT BHUMaHWE Ha KabenbHbIX
Boaax t1na SKINTOP® MS-SC-M. MHorue Tunopaamepbl okasblBatoT
BEJIMKONENHbIE CBOWCTBA aKpaHWpPOoBaHUs. Tak Kak ans KabembHbix
BBOJOB He OnpefenseTcs cTaHfapTaMu KOHCTPYKLMS, TO HUXe
NpeacTaBeHbl ABa BOSMOXHbIX METOA U3MEPEHUS U UX aHaNU3.

ConpoTuBneHue yTeuku, 3aTyxaHue

XapakTpepHoW BENMUMHON NS OLLEHKM KayecTBa coeanHeHus kabens
K CTEeHKe Kopryca (OnopHbI NoTeHUMan) aBnseTcs onpeneneHue
conpotueneHus yteukn RA uepes yactoty. OHO pasbsacHSET, kakoe
KONWYECTBO 3apsifoB C 9kpaHa Kabens MoxeT ObiTb OTBEEHO NPOTUB
noTeHunana kopnyca. Ytobsl onpenenutb KO3APHUUMEHT 3aTyxaHus OT
BUSHWS 9KpaHa y kabens, paccunTbiBaeTcs 3aTyxaHue BCNeACTBUM
YTEUKU: OHO OnpefensieTcs COOTHOLLIEHUEM HanPSHXKEHNS Ha
COMPOTUBNEHNUMN YTEUKM K MaKCUManbHOMY HanpsxeHuto B8 50-Tv OMHow
3TaNOHHOM CUCTEME, MOsyYyaem Npu 3TOM 3aTyxaHWe BCNEACTBUM YTEUKM:

aA (8 [16) = 20 log (2RA/(2RA + 50 Owm)).

=

SKINTOP® MS-SC-M
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Tabnuua 23-2: OnTumanbHoe 3KpaHUpOBaHUe Ans kabenbHbIX BBOQOB

TpuakcuanbHbiv

U3mepeHue
meTon COMNPOTUBJIEHMUSA YTEUKHN

[Mapbl pa3bEéMOB K

MpumeHerne KabenbHble BBOAbI
9KpaHMpoBaHHble kabenu
3HaueHue 3aTyxaHus ot
Mamepsiemble BNUSIHUS BKpPaHa, OnpepensieTcs
napameTpbl paccuuTbiBaeTca COMPOTUBNIEHUE YTEUKU
COMPOTUBNEHNE CBSA3M
OnucaHue: HacKoMbKO XOPOLLO
Cobka Ha Onucanve athheKTUBHOCTH NomMexw, KOTopble HaxoaaTcs
aKpaHa: HaCcKo/bKO XOPOLLO  Ha aKpaHe, OTBOAATCS Ha
nocnenyoulee
NOAaBNATCA U3/TyYaemble NOBEPXHOCTb 3a3eM/eHNs
npuUMeHeHne

UNW nornoLiaemble NOMex1  (Hanpumep, CTeHKy

pacnpenenuTenbHoro Lwkadga)

TpnakcuanbHbIX MeTOR

i3MepeHus B TpMakcuanbHOM MeToAe MPOBOAATCA HA OCHOBE CTaHLapTa
no sawwte obopynosanus VG 95373 uactb 40 unum 41.

OTU KOHCTPYKLMM, B KOTOPbIX UCTONL3YETCS KOaKCcHa B U3MEePUTENbHOM
Tpybe (M03aTOMy M TpUakcHanbHbIi), NPeayCMOTPEHbI 4NN LUTEKEPHBIX Nap
BWUKa/pPO3ETKa MU UCMONb3YIOTCS AN onpeneneHns Heobxoammon
LNMHBI Kabens. M3MepsioTcs 3HaYeHUs 3aTyxaHUs BCNEACTBUM yTeuku aS
1 conpoTuBneHune ceaadu ZK ans oueHkn ahheKTUBHOCTU 3KpaHUPOBaHHS
LTeKepa Ha OCHOBE CBOWMCTB MaTepuana u ero KOHCTPYKLMK Mo
dopmyne: AS = 20 log (50 Om/ZK).

Ycnosuem Ans u3MepeHus no 3ToMy CTaHAapTy fBASeTCs HapéxXHoe
3KpaHUpOBaHWe npumeHsemoro kabens (Kkak NPaBMno C NOMOLLBIO
Tpy6bi). Mpy 3TOM NONyYaloTCs 3HAYEHUS 3aTyXaHUs OT BAUSHWUS dKpaHa
noytv B 100 [16, KoTOpble Ha NpakTUke Ansg NpUMeHeHUs B
pacnpefenuTenbHbixX WKagax B OTAENbHbIX CyYasx TpyaHO unu BoobLue
He BOCTMXUMBI.

CpaBHeHue oboux meTonoB

[ina Toro, uTo6bl 06ECNeyYnTs NOCPEACTBOM U3MEPEHHBIX 3HAUEHUI
onucaHue NpPakTMYecKoro UCMob30BaHUs a/M NpoayKLUuu, bbina
MCMob30BaHa METOAMKA M3MEPEHUs KOMMNEKCHOrO 91eKTPUUYECKOro
COMPOTUBAIEHUS W 3aTyXaHWs OT BAUSHWSA 3KpaHa.

Pesyn bTaTbl UIBMEPEHUA

MamepeHus 6binn nposefeHbl Ha kabenbHbix BBogax SKINTOP® MS-SC-M
C pasNnyHbLIM IMana3oHoM 3axuMa W Ha dKPaHWPOBaHHbIX kabensx
mapkn OLFLEX® CLASSIC CY ¢ HapyHbIM AMameTpom oT 6,0 [0 22 MM
no o6oum metonam, ytobbl NPOTECTUPOBATL CMOCOBHOCTL KabenbHbIX
BBOJIOB U CPABHUTb Pe3YNbTaThl.

YT10o6bl ONpenennTb ConpoTuBeHne yTeuku, kabenbHble BBOAbI Obinu
CMOHTUPOBaHbI COrMacHoO puc. 2 Ha oTpeakax kabens npumepHo 10 cm
nnuHon. MouTu Bce kabenbHble BBOAbLI NOKadanu Ha yactote 10 My
conpoTuenexne yteukn meHee 1 Om. OTctoga Nony4aroTcs 3HayeHms no
3atyxaHuto ot 30 o 50 [16 (B 50- OMHoWt 9TanoHHo cucteme).
AMNANUTYLbI BBICOKOYACTOTHBIX MOMEX, KOTOPbIE NexaT B 9TOM 4aCTOTHOM
nmanasoHe, racatca Ha daktop MuHUMym 30 u makcumym 300. Tonbko
Ha yacTtoTax Bbiwe 3-4 MIL cHMxaeTcs AocTMraemoe 3atyxaHue o
3HayeHus meHee 40 [16 (paktop 100). Ha 6onee BbICOKMX YacToTax
(100 MT'u) conpoTuBneHune yTeuku cocTtaBnseT B 60NbLIMHCTBE ClyYaeB
ot 5 no 10 Om. PeaynbTaThl U3MepeHUit NoaTBePXAAOT Npeanonaraemble
ontumansHele AMC xapakTepucTvku. [laxe BNAOTb A0 BbICOKMX Y4aCTOT
MOryT ObITb peanu3oBaHbl HA3KKE CONPOTUBAEHUS YTeYKN unun Bonblune
3aTyxXaHus BCNEACTBUM yTeukun. Takum obpa3oM B coueTaHum ¢

3 (HeKTUBHbIM 3KPaHOM Ha Kabene MOXHO OCYLLECTBUTb ONTUMANbHYIO
3aLUMTY NPOTMB HABOAUMBIX MOMEX.

TpMaKcuan bHO€ U3MEepeHuUne

M3amepeHue BbI10 NPOBELEHO KaK OMUCAHO BbILLE Ha OCHOBE CTaHAapTa
no 3awute obopynosaHus VG 95373, meton KS 01. Cxema namepeHus
npencrtasneHa Ha puc. 3. ConpoTuBneH1e NOCTOSHHOMY TOKY KabenbHoro
BBoAa cocTanset 1 OM, Npu 3TOM 3HaYeHUs 3aTyxaHus OT BAWUSAHUS
3KpaHa B 3aBUCMMOCTH OT pa3mepa v T1na kabenbHoOro BBoLa MoXeT
cocTasnate > 100 6.

CpaBHeHuUe pe3ynbTaToB

PesynbTaThl MoKasbiBaloT fiBHbIE Pa3NMUMA MEXOy 3aTyxaHUEM BCIEACTBUM
YTEUKMN W 3aTyxaHMEM OT BAMSHWSA 9KPaHa y CUCTEMbI C OANHAKOBbIMM
KOMNoHeHTaMu Kabenb/kabensHollt BBOA. Kpueas 3aTyxaHus BCNeACcTBUN
yTeUKM cMelleHa BBepx npubnunautensHo Ha 40 [16 noutv napannensHo

K KPMBOWM 3aTyXaHWs OT BIMSHWA 3KpaHa, TO eCTb CABUHYTA K
HEe3HAUMTeNbHbIM 3HAYEHUAM 3aTyxaHus (puc. 4). TemM He MeHee 3Tn
3Ha4yeHns 3aTyxaHus, cBa3aHHble ¢ kabenewm, ybennTtenbHei, Tak Kak
3aTtyxaHus ot 80 no 100 [16 B peanbHOCTH efiBa N MOTyT ObiTb
NOCTUTHYTHI.

BbiBoabl

PaanuyHble MeToabl M3MEPEHNS [AOT PasnuyHble 3HaYeHUs AN BENUYUHDI
3aTyXaHWs W OMUCHIBAOT C MOMOLLIO 3TOTO 3HAUEHUS Pa3UYHbIE
cBoncTBa. C 0OlHOW CTOPOHbI OMUCLIBAET 3HaUeHWe “3aTyxaHue OT BAUSHUS
aKpaHa“ kak aheKTUBHO NOAABNSIOTCA U3NyYaemble UAKU NornoLlaemble
NOMEXU, CBA3aHHblE C 3N1eKTPOMArHUTHLIMU NONSMU (TPUAKCUANbHbIN
MeToq), C APYroi CTOPOHbI OMUCHIBAET 3HaYeHUe ”3aTyxaHus BCNeACTBUU
yTeukn“ Kak aeKTMBHO MOTYT OTBOLMTCS NMOMEXM, KOTOPbIE HaxoasTCs
Ha 9KpaHe, Ha NOBEPXHOCTb 3a3EMNEHUS (M3BMEPEHUE CONPOTUBEHNS
yTeuku). 3To 03HayaeT, YTo 3HaUYEeHUs NS BENUUYMHBI 3aTyXaHUs HeNb3s
cpaBHuBaTh. OfHAKO HYXHO UCXOAWTb U3 TOTO, YTO BHAUEHUS “3aTyxaHus
BCNEACTBUM yTeukn“ ans kabenbHbIx BBOAOB 6onee foCTOBEPHEE, Tak Kak
pesynbTaThl TPUAKCUANBLHOTO METOAA (3aTyxaHWe OT BAMSHWS dKpaHa)
3aBUCAT OT 9KPAHUPOBAHMUA NMPUMeHsieMbIX Kabenen.
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