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MNpegucnoBue

Lienn, OCHOBHble MNpUHUMNLI X O6WMe npaBuia MPOBEAEHVs paBoT M0  MEeXrocyAapCTBeHHOW cTaHgap-
TM3aumn yctaHoBneHol [OCT 1.0 «MexrocysapcTBeEHHass cucTema CTaHaaptusauuu. OCHOBHbIE  MOJIOXEHWSI»
m TOCT 1.2 «MexrocyfapcTBeHHass cuctemMa CTaHgaptusaumu. CTaHAapTbl  MEXrocyJapCTBeHHble, npaBunia
M pekomeHAaUMM MO  MEXrOCYAapCTBEHHOW cTaHgapTuzaumu. [paBuna  paspaboTku, MPUHSATAS,  OBHOBNEHUS
N OTMEHbI»

CBefeHnA o ctaHgapTe

1 NOArOTOB/IEH AKUMOHEpPHbIM 06WecTBOM  «[nanekTpuyeckme kabenbHble cuctembl» (AO  «[KC»)
Ha OCHOBe COOGCTBEHHOIO nNepeBOdA Ha pPYCCKMA  A3bIK  aHINOA3bIYHON  Bepcuu  cTaHgapTa, YyKasaHHOro B
NyHKTe 5.

2 BHECEH ®egepasibHbIM areHTCTBOM M0 TEXHUYECKOMY Pery/iupoBaHuio 1 MeTposiorum

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTusauuu, MeTponormm u  ceptudmkaumm  (npo-
TOoKOAM OT 14 ntons 2022 r. Ne 61)

3a npuHATNE NporonocoBanu:

KpaTKoe HanmMeHoBaHue CTpaHbl KO,EI, CTpaHbl COKpameHHoe HanMeHoBaHNe HauMOHa/IbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTmsaumm
ApmMeHus AM 3A0 «HaumnoHanbHbI opraH No ctaHgapTusauum n MeT-
ponormmn» Pecny6nnkm ApmeHus
Benapycb BY FocctaHgapt Pecnybnvku Benapycb
Kuprusns KG KblpreiactaHgapT
Poccus RU locctaHgapTt
Y36ekucTtaH uz Y3cTtangapt

4 Tpukasom defepasibHOTO areHTcrBa MO TEXHWYECKOMY PEryvupoBaHuio 1 MeTposiormm  oT 21 wvonsd
2022 1. Ne 664-cT MexrocygapcTBeHHbln cTtaHgapT FOCT IEC 61643-22—2022 BBeAeH B feicTBUE B kadvecTBe
HaLMoHasIbHOro cTaHgapTa Poccwiickoin ®epepaummn ¢ 1 mapTta 2023 T.

5 HacToswwuii cTaHgapT WAEHTUYEH MeXxAayHapogHomy cTaHgapTy |EC  61643-22:2015 «YcTpoiictBa 3a-
WUTbl  OT WMMMY/bCHbIX —NepeHanpshkeHWin  HW3KOBOMbTHble. YacTb 22. YcTpoiicTBa 3awuTbl OT  MMMY/bCHbIX
nepeHanpsHKeHWn, MOAK/YEHHbIE K  TE/EKOMMYHWKAUMOHHbIM  CeTAM UK CceTaAM  CBsi3W. BbiGoOp 1 npuHUMABLI
npumeHeHus» («Low-voltage surge protective devices — Part 22: Surge protective devices connected to
telecommunications and signalling networks — Selection and application principles», IDT).

MexayHapo4Hbli  cTaHAapT paspaboTtaH MogkomuTeTom 37A  «YCTpoicTBA 3aWWTbl OT  WMMMY/bCHbIX Me-
peHanpsKeHUd  HU3KOBOJIbTHbIe»  TexHuueckoro  komuteta 37  «PaspsgHukM  UMMY/bCHble»  MexayHapoaHoi
3/1eKTpoTEXHMYECKo kommccun (IEC).

HavmveHoBaHMe  HacTOAWEro craHjapta W3MEHEHO  OTHOCUTE/IbHO  HauMMEHOBaHWUA  YKa3aHHOro  Mexay-
HapoAHOro cTaHgapTa Ans npmeeaenus B coorsetctane ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpy NPUMEHEHUW HAaCTOALWEro CcraHjapTa pPEeKOMEHAYEeTCA BMECTO  CCbUIOYHbIX — MeXAyHapoAHbIX  CTaH-
[apToB  UCMOMb30BaTb COOTBETCTBYIOLUME WM  MEXrOCyAapCTBEHHble  CTaHAapTbl, CBefeHus O KOTOpbIX Mpu-
Be/ieHbl B ONONHUTE/IbHOM NPUIoXeHn1 A

6 BBEJEH BIEPBbIE
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WHcopmaumsi 0 BBefeHun B fAelicTBue (NpekpaweHun AeidcTBMS) HacTosWero cTadHgapTa W usme-
HEHWI K HeMy Ha TeppuTOopuM YyKa3aHHbIX Bbllle FoCyfapCTB My6aMkyeTCs B yKasaTensix HauMOHa/IbHbIX
CTaHfapTOoB, M3AaBaeMblXx B 3TWX rocygapcTBax, a Takke B CeTW VIHTepHeT Ha caliTax COOTBETCTBY-
FOLWMX HALMOHA/IbHBIX OPraHoB Mo CTaHAap Tu3auuu.

B cnyyae nepecMoTpa, W3MEHEHUSI WM OTMEHbl HAcTOSLWEro cTaHgapTa COOTBETCTBYyWLWAs WH-
dopmaumsi 6ygeT onybnmkoBaHa Ha odmumanbHOM WHTEepHeT-caTe MexXrocygapCTBEHHOrO coBeTa Mo
cTaHaapTu3auum, MeETPO/IOrnM U cepTUdUKaLuM B kKaTanore «MexrocyaapcTBEHHbIE CTaHAap Thbi»

© IEC, 2015
© Odpopmnenue. Prey «PCT», 2022

B Poccuiickoii  ®eaepauuy  HacTOsSLWMIA  CTaHAAPT HE MOXET 6blTb MOSMIHOCTbIO WK
yacTUYHO BOCMPOU3BEAEH, TUPaXMpPOBAH W  pacnpocTpaHeH B KauyecTBe  OdULMASIbHOMO
n3paHus 6e3  paspeweHuss defepasibHOTO  areHTCTBa N0 TEXHUYECKOMY — PerynnpoBaHuio
¥ MEeTposoruu
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BBegeHne

HacToawumiA cTaHgapT npeactaBnseT coboil  pyKOBOACTBO MO npuMeHeHuto Y3UIM B TeNeKoMMyHMKaLmsx
N NMHUAX CUrHaM3auMu, a Takke Tex annaparoB, KOTopble B OAHON o06osouke cogepxatr Y3WIM pna cuctem
TeNekoOMMyHukaumm 1 curHanu3auumn  un - Y3UIM  gns cWnoBbiX  AMHWIA - (Tak  HasblBaeMble  MY/IbTUCUCTEMHblE
Y3WM). OnpegeneHvs, TpeboBaHusa © MeToAbl UCMbITaHW npuBedeHbl B |IEC 61643-21. PeweHne o0 npu-
MeHeHun Y3WI ocHOBaHO Ha aHa/iM3e pUCKOB, KOTOPble WMEKTCA B COOTBETCTBYHOLWEA CeTu WM CcucTeme.
Mockonbky B cCUCTEMAx TENEKOMMYHUKaUMM W CUTHANM3aUMM  MOTYT WCNOMb30BaTbCA MOA3EMHble WM  BO34yLU-
Hble kabenu 60MbLOA A/MHbLI, BO3AENCTBME MEepeHanpshkeHWin B pesynbTaTe YAapoB MOJHWM, KOPOTKMX 3aMbl-
KaHuii B CW/IOBbIX CUCTEMAx W CUCTEMaxX KOMMyTauuuM B JIMHUAX 3/ekTponepefadn (MpU  Harpyske) MOxeT O6blTb
3HauMTeNbHbIM. ECAM  3TM  AMHWM  He 3aluuleHbl, TO PUCK, BO3HMKaWWMiA ANa  060pyAoBaHUs  MHAOPMAaLMOH-
HbIX TexHonormii (OWUT), Takke MOXeT O6blTb 3HauMTenbHbIM. Cpeau npounx PaKTopoB, KOTOpble MOryT BAUATH
Ha peleHne 06 wucnonb3oBaHuy Y3WUIM, — MNOMOKEHUA MECTHbIX Perynnpyrowmx opraHoB W [0roBopbl CO CTpa-
XOBbIMW  KOMMNaHuAMW. HacToswmiA  cTaHfapT COAEPXMT  yKasaHus 4N OUEHKM HeobXO4MMOCTU  NPUMEHEHUS
Y3WM, BbIGOpa, YyCTaHOBKM W onpefeneHns pasmepos Y3UIM aOna  OOCTUXEHMA  KoopAauHauuu mexay Y3WUM, a
Takke mexay Y3WIN n OUT, ycTaHOBNEHHbIMWU HA TENEKOMMYHUKALMOHHbIX U1 CUTHAbHBLIX JIMHUSX.

KoopavHauma wmexagy Y3WUIM no3sonseTr ybeautbca B TOM, 4YTO peaM3oBaHO Hag/exallee B3avMogein-
CTBME MexXay HuMKu, a Takke wmexgy Y3UM un sawmwaembim umu OWUT. [na  koopauHauun TpebyeTcs, uTO-
6bl  YPOBEHb HanpshKeHWUs 3aluuThbl, Up, M CKBO3HOW TOK, [, HadyasbHOro Y3WI He npeBbian yCTOAYMBOCTL
nocnegywowmx Y3Un nam OUT.

B uenom Y3WUM, 6auxaiilee K WCTOYHWKY WMMYySbCa, OTBOAMT €0 OCHOBHYK 4acTb; Crefylolee 3a HUM
Y3WM oTBOAUT €ro OCTaBLUyKCHA 4YacTb, WAM OCTaTOuYHbIA uMNynbc. Ha koopauvHaumio Y3WI B cucteme BnusieT
pa6ota Y3WM un 3awmwaemMoro 060pyaoBaHUs, a TakkKe XapakTepucTUKUW CUCTEeMbl, K KOTOPOA MNOAKIYEHO
y3un.

Ansa koopguHaummn Y3UIN Heo6xo4MMo yunTbiBaTb CreayoLwmne nepeMeHHble:

- doopmMy nmnynbca (MMNybC MU NePEMEHHbIN TOK);

- CnocobHOCTb 060PYAOBaHMS BbiAEPXMBAaTb NepeHanpsxeHne/CBepxXTok 6e3 NoBpexaeHNi;

- YCTaHOBKY, Hanpumep pacctosHue mexay Y3UM n mexay Y3 n OUT,;

- YPOBHM HanpsixeHus 3awmTbl Y3UII.

Ha pa6oty Y3UM un ero koopguHaumio ¢ apyrumu Y3UM MOXeT nOBAWATb BO3AeNCTBME WMMY/bCHbIX MO-
Mex. 3TO 0COOeHHO cnpaBefMBO [ANA  WUMMY/bCHbIX MNOMEX, O6AM3KMX K NpefesibHbIM  HOMUHA/IbHbIM  3HAYEeHU-
am  Y3WM. Tpyv OTCYTCTBUM TOYHBbIX [aAHHbIX OTHOCUTENIbHO KOMMYEeCTBA W BESIMYUHLI  UMNY/NbCOB  HAMpPsXeHus
pekoMeHayeTcs NpuMeHsTb Y3WI ¢ 6051ee BbICOKUMU HOMUHA/IbHLIMU 3HAYEHUSIMU.

OfH/M M3 MNpPAMbIX MOCNEACTBMIA  OTCYTCTBMSA  KOOpAMHaUMM MOXeT ObiTb BO3HUKHOBEHMe obxoga Y3,
Gnmxanwero K WCTOYHWKY MepeHanpskeHns, B pes3ynbTare uYero Ha cregywouwee B uenn Y3UM 6yaeT Bo3gein-
CTBOBaTb MepeHanpsbkeHve, MosiyyeHHoe Ha BBOAe BbllecToswero Y3WUIM. 3T0 MOXeT mnpuBecT K nospexae-
HUIO HMXKecTosALwero Y3UIT.

OTCyTCTBME Hafnexallein KoopAauHauum Takke MOXEeT MpPUBECTM K MOBPEXAEHWI0  3awumuiaemMoro  060-
pyAoBaHNA 1 B pAfe CNyvyaes K ONacHOCTY BO3HUKHOBEHUSA Noxapa.

B koHCTpykumn Y3WUI nNpuUMEHAOT pag  TEXHOMOMWiA, paccMaTpuBaeMbiX B HacTodwem cTaHgapTe.  [o-
NosHUTE IbHbIE CBEAEHMS O HUX NPUBEAEHbI B OCHOBHOM TEKCTE, a TakkKe B CNPaBOYHbIX NPUNOXEHUAX A 1 B.
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FOCT IEC 61643-22—2022

MEXTOCYAAPCTBEHHbIV CTAHOAPT

YCTPOWCTBA 3ALLUNTbLI OT UMMYNbCHbIX MEPEHANPAXEHNM HA3KOBO/IbTHBIE

YacTb 22
YcTpoiicTBa 3aWuThl OT NepeHanpsiXeHnii, NogcoeanHeHHbIe K TeJIEKOMMYHUKALUVOHHbIM
1N CUTHAJIbHbIM CETSAM.
MpuHUMNbI BbIGOPa U NPUMEHEHUS

Low-voltage impulse surge protective devices. Part 22. Surge protective devices connected to telecommunications and
signalling networks. Selection and application principles

Jata BBegeHna — 2023—03—01

1 O6nacTtb NpPUMeHeHns

B HacTosiemM cTaHgapTe onucaHbl MPUHUMNLI  BbliGOpa, paboTbl, pPAaCMoNOXeHUa U1 KoopauHauun  Y3UTT,
NOAK/IOYEHHbIX K TENEeKOMMYHUKAUWOHHbIM W CUrH&/IbHbIM  CETAM C  HOMWH&/IbHbIM  HanpshkeHWem Ccuctem [0
1 000 B nepemeHHoro Toka 1 1 500 B noCTOAHHOrO TOKa.

B HacTosiwem cTaHgapTe Takke paccmatpusatoTcs  Y3WI, KoTopble ob6ecneunBalT  3awuty  41s  Cur-
HaNbHbIX JIMHUIA U NINHWIA 3NeKTponepeaayn B 0gHOM 060/104Ke (Tak Ha3biBaeMble My/nbTUCUCTEMHbIE Y3U).

2 HopmaTumBHbIE CCbIJIKA

B HacToslllem cTaHgapTe UCMoMb30BaHbl HOPMAaTVBHbIE CCbIIKM Ha Ccregylowue craHgapTbl [ana  patu-
pPOBaHHbIX CCbIIOK MNPUMEHAIOT TOMbKO YyKasaHHOEe W34aHWe CCbIIOYHOro cTaHgapTa, AN  HeJaTupoBaHHbIX —
nocnegHee nsgaHune (BKNoYasa Bce N3MeHeHus):

IEC 61643-21:2012, Low voltage surge protective devices — Part 21: Surge protective devices
connected to telecommunications and signalling networks — Performance requirements and testing methods
(YcTpoiicTBa 3awWmTbl OT MNEpPeHanpshkeHWin HU3KOBOJIbTHble. YacTb 21. YcTpoicTBa 3awutbl OT NepeHanpshke-
HWA, NOACOEAMHEHHblIE K CUFHa/IbHbIM UM TENIEKOMMYHUKAUMOHHbIM — ceTaM. TpeboBaHuMA K 3Kcn/yaTauyoOHHbIM
XapakTepucTukam v MeTofbl UCMbITaHWi)

IEC 61643-11, Low-voltage surge protective devices — Part 11: Surge protective devices connected
to low-voltage power systems — Requirements and test methods (YcTpoiicTBa 3awuTbl OT NepeHanpsHKeHui
HW3KOBO/MbTHbIE. YacTb 11. YcTpoicTBa 3awuTbl OT  NepeHanpshkeHwi, noACOefAUHEHHble K HU3KOBOJ/IbTHbIM
cucTtemMam pacnpegesneHns aekTpoaHeprun. TpeboBaHMsa U MeToAbl UCMbITaHNIA)

IEC 61643-12, Low-voltage surge protective devices — Part 12: Surge protective devices connected
to low-voltage power distribution systems — Selection and application principles (YcTpoiicTBa 3awmuTbl OT
UMNY/IbCHbIX  MEepeHanpshkeHuiA  HU3KOBOMbTHblE. YacTb 12, YcTpoiicTBa 3awWuTbl  OT  MMMY/IbCHBIX — NepeHanps-
XeHW B H3KOBOMbTHbIX CU/OBbLIX pacnpefenuTenibHbix cuctemax. MpurHumnel Bbibopa n NprMeHeHns)

IEC 62305-1:2010, Protection against lightning — Part 1: General principles (3awuta 0T MOMHWW.
Yactb 1. O6wpme npuHLmMnbI)

IEC 62305-2:2010, Protection against lightning — Part 2: Risk management (3awuta 0T MONHWN.
YacTb 2. YnpaB/ieHne pruckom)

IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage to structures and life hazard
(3awmTa oT MoNHMKU. YacTb 3. duanyeckne NoBPeXAeHNA KOHCTPYKLUMI 1 ONACHOCTb A5 XU3HN)

IEC 62305-4:2010, Protection against lightning — Part 4: Electrical and electronic systems within

structures (3awuta oT MO/IHUK. YacTb 4. DNeKTPUYECKNE 1 3/TEKTPOHHbIE CUCTEMbI BHYTPY KOHCTPYKLMIA)

M3paHue ocomymansHoe
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IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques —
Surge immunity test (nekTpomarHuTHas COBMECTMMOCTb. YacTb 4-5. MeTogpl WCNbiTaHWii U u3MepeHuid. Uc-
MbiTaHWe Ha YCTONYMBOCTb K MEPEHANPSHKEHNSM)

3 TepMuHbI 1 onpeaeneHns

B HacToswem cTaHgapTe NpYMeHeHb! criegyroLme TeEpMUHbI C COOTBETCTBYIOLLIMMUY OnpeaeneHnamu.
3.1 TepmMuHbI 1 onpeaeneHus

3.1.1 ycTonumBocTb  (resistibility): CnocoGHOCTb  TeNEeKOMMYHMKALMOHHOrO  06opyAoBaHWA  uauM  ycTa-
HOBOK BblgepxmBatb B LesoM 6e3 MNoBpexAeHWin BO3AENCTBMS MepeHanpshkeHWid unm  CBEpPXTOKOB [0 onpefe-
JNIEHHOTO 3a[aHHOr0 YPOBHS M B COOTBETCTBUM C 3aaHHbIM KpUTEPUEM.

MpumeyaHne 1 — JaHHoe onpegeneHune B3sTo U3 ITU-T K.44 [24].

3.1.2 MynbTucuctemHoe MY3WIM (multiservice surge protective device MSPD): YcTpoiicTBO  3alyuTbl
OT WMMY/MbCHBIX MNepeHanpsbkeHuit, obecneuvBarllee 3awuTy ABYX uAM  6Gonee ceTell, Takux Kak CuIoBas,
TENIeKOMMYHUKALMOHHAsA W CUrHa/ibHas CeTu, B OJHOM KOphmyce, B KOTOPOM obecneuvBaeTcsi o06las CBA3b
MexXay cuctemMmamu.

3.2 CokpaleHus

POTS — TpagnumoHHas cnyxba TenedoHHol cBA3N;

VDSL — cBepxckopocTHas uudpoBas aboHeHTCKasA /IMHUA CBA3Y;
ADSL — acummeTpuyHas LumdpoBas aboHEeHTCKas IMHUS;

POE — nutaHve no Ethernet.

4 OnucaHue TexHos1ormmn

4.1 O6wue cBeaeHUs

[anee npuBeAEHO KpaTKoe OMWiCaHWe HEKOTOPbIX TEeXHOMOMMiA  WCMONHEHWUS  KOMMOHEHTOB  3aliuTbl  OT
MMMy IbCHOTO NepeHanpsixeHus. bonee nogpo6Has MHgopMauys gaHa B NPUIoxeHnsx A u B.

4.2 KOMMNOHEHTbI, OrpaHn4MBatoLLme HanpshxeHme

4.2.1 O6wwue cBegeHns

DT  napasinieNlbHO  MOAK/MOYEHHbIE  KOMMOHEHTbl  Y3UM  ABASATCA  HENUHEWHbIMU  3/IEMEHTaMM,  KOTOpble
orpaHNuMBalOT MNepeHanpskeHusl, MpeBbllualWne 3afaHHoe Hanpshkenue, obpasys nNyTb C  HWU3KAM  COMPOTUB-
NneHveM AN oTBefeHua Toka. [locTosHHoe paboyee Hanpsbkenne ((7.) Y3WUM BbiGupaeTca Takum, 4TOObI OHO
6bl10  6OsbLIe, YEeM MakCYMasibHOe TMKOBOE HamnpshkeHne CuUcTeMbl NpW  HOpMasibHOW pa6oTte. [Mpu  makcu-
MaslbHOM paboyeM HanpshkeHunM cuctembl TOK yTeuknm Y3WUIM He p[omkeH co3gasBatb NOMeXU A8 HOPMasibHOW
paboTbl CUCTEMBI.

HeckonbKO  KOMMOHEHTOB  MOTYT  OblTb  WCNO/ML30BaHbl 4719 hopMupoBaHusa  cOopok. MocnegosatesibHOe
BK/IIOYEHNE  3alUMTHbIX KOMMOHEHTOB, OrpaHWYMBalOWMX UMMYIbCHOE MNepeHanpskeHwe, MOXeT JasaTb 6Gonee
BbICOKME YPOBHW HanpskeHns 3awuTtbl. [apannenbHoe CcoeguHeHWe KOMMOHEHTOB MOXET MOoBbllaTb  Cnocob-
HOCTb Takoii CcOOpkM MO CBEpXTOKYy. Hanpumep, KOMMOHEHTbI KOMMyTauuu He MpoMyckalT TOK COBMECTHO B
OT/InYme OT PUKCUPYIOLLMX KOMIOHEHTOB.

HekoTopble  TexXHOMOIMW, HanpuMep  METa//IOOKCUMAHbIE  BapucTopbl, 06NafjaloT  BOMbT-aMNepHbIMKU  Xa-
pakTepucTukamu, KOTOpble MO CBOEl npupofe CUMMETPUYHbI K HampshKeHWo MOJIOKUTENbHOW U oTpuuatesib-
HOl  nonsApHOCTW. Takne KOMMOHEHTbl OTHOCAT K Klaccy CUMMETPUYHbIX PEBEPCUBHBLIX. KOMMOHEHTbI, MMeto-
lwme nosioXuTeNbHble Y OTpuuaTeNbHble BO/bT-aMNepHble  XapakTepUCTWKUW C  OAUHAKoBOW 6a30BOi  hOpPMOiA,
HO CO 3HAYWUTENbHO pasHbIMW XapakTEPUCTUYECKMMU 3HAYEHUAMKW, OTHOCAT K Kiaccy acMMMETPUYHbIX peBep-
CMBHbIX.

[pyrve TexHonoruu, Hanpumep nNOAynpoBOAHMKOBbIE npubopbl PN, Kak npasBuio, WUMEKT CUMMETPUY-
Hble BO/IbT-aMMNepHble XapakTepUCTUKu.

4.2.2 KOMMOHEHTbI dmkcaumm

OTn  koMmnoHeHTbl Y3WUIM obnagaloT  AAvTeNlbHbIMKM - BOMbT-aMMepHbIMU  Xapaktepuctukamu.  Kak — npasu-
no, 9TO0 o03HayaeT, 4YTO Ha 3awuwaemoe o6opyaoBaHve OyaeT BO34eiCTBOBAaTb HanpshkeHwe, npeBbllalee

2
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NMOpPOroBoe 3HaueHuWe HanpsbkeHnss Y3WIM Ha npoTshkeHun 6onbliueli YacTu  CylWecTBOBaHWA UMNy/nbca Hanps-
XeHusi. B pesynbTaTe 3TM  KOMMOHEHTbl Y3WIM 6yayT pacceuBaTb 3HAUUTESIbHYHO 3HEPrud BO BpPeMsi NepeHa-
NPSHXEHNS.

4.2.3 KOMMNOHEHTbI KOMMYyTaLmn

OTU  KOMMOHEeHTbl  Y3WM o6nagalT  NpepbiBUCTON  BOSIbT-aMNEPHON  XapakTepucTtukoi. [Mpu  3agaHHOM
HanpsbKeHNM OHW MEepekKioYaloTCsl B HU3KOBOSIbTHOE COCTOSIHME. B AgaHHOM  COCTOSIHMM  norfowaemasi  3Heprusi
HU3Kass MO CpaBHEHU C 3Heprnein apyrux Y3WUM, KoTopble «UKCUPYHOT» HanpsbkeHne Ha  onpefesieHHOM
YPOBHE HanpshkeHus 3awuTbl. B pe3ynbTate [feicTBuMsi kOMMyTauuum Ha 3awyvulaeMoe ob6opygoBaHue 6yaer
BO34EliCTBOBATb  HanpshkeHue, MpeBbillalllee HOPMasIbHOe HampshkeHWe CUCTEMbl, B TEYeHMe JWlWb  Henpo-
JOMKUTENbHOrO BpemeHn. Ecnm  paboyee HanpshkeHMe W TOK CUCTEMbl MNPEBbLILAKT BOCCTaHaBAMBalOLME Xa-
pakTEPUCTUKN KOMMOHEHTA KOMMYTALMOHHOIO TWMNa, Takolii KOMMNOHEHT OCTaeTCs B NPOBOZASLLEM COCTOSHUW.

4.3 ToKoorpaHuu/BaloLe KOMNOHEHTbI

4.3.1 O6wume cBegeHus

[na  orpaHWYeHuss CBEPXTOKOB 3alUUTHbIA KOMMOHEHT [O/DKEH OCTaHOBUTb WU MOHU3UTbL TOK, MNpOTekKa-
ownii nNo  3awuuiaemoli uenu notpebutens. CywecTByeT Tpu BO3MOXHBIX CrMOcoba: OTKIYEHWE, MNOHWKEHue
unu oTtBefeHne. BOMbLIMHCTBO TEXHOMOMUIA, WCNOMb3yeMbIX A1 3alWTbl OT CBEPXTOKOB, OCHOBaHbl Ha Tenso-
BOM YynpaBfeHuWu, npu KOTOPOM Bpemsi cpabaTtbiBaHMs OTHOCUTENbHO MedseHHoe. [lo MomeHTa cpabartbiBa-
HUA 3aWmUTbl OT CBEPXTOKa Harpyska 1 Y3UIM fo/mkHbl 6biTb CMOCO6HbI BbiAEPXMBATL CKaYK/ HANPSHXKEHNS.

4.3.2 KOMMOHEHTbI, OTK/1H0YaloLLe TOK

OTW KOMMOHEHTbI pasMblKalT Lenb Ha NyTM NpoTekaHus WMMNYNbCHOro ceepxtoka K Y3UM wiam OUT (cwm.
pucyHok B.1). BHe3anHoe pasmbikaHue TOkOBegyllei Lenu, Kak npasBwio, NpuMBOAMT K 06pasoBaHuio  Ayru,
0COBEHHO ecnM TOK Haxoautcs B nuke. Bo wusbexaHne BO3HMKHOBEHWS ONACHbIX CUTyauuii HeobXoAMMO  KOH-
TponmpoBaTb o06pas3oBaHue Ayru. [locne OTKIOYEHUA O  BOCCTaHOB/EHMA paboTbl  Heobxoaumo  06CnyxumBa-
Hue. OJHVM 13 NPUMEPOB KOMMOHEHTOB, OTK/TIOYAIOLLMX TOK, AB/ISETCA NAaBKWi npefoxpaHnTenb.

4.3.3 KOMMOHEHTbI, MOoHMXKaKLme ToK

OTU  KOMMOHEHTbl MOHWXaT TOK nNyTeM 3((EKTUBHOIO BK/YEHWA B Harpy3ky 60MblIOr0  nocnegosa-
TeNIbHOrO  CONPOTMBAEHWA (CM. PUCYHOK B.4). TpvMepom TOKOMOHWXAWLWEro YCTPOMCTBA C TakuMm  MPUHLUMNOM
JeicTBua  ABNSETCA  TepMopesucTop C  CaMopas3orpeBOM W MOMOXMTESIbHbIM - TEN0BbIM KO3 (IULMEHTOM —
nosuctop. CBepxToKM NPUMBOAAT K Pe3UCTMBHOMY HarpeBy no3uctopa. Korga Temnepatypa nosucTopa npe-
BbllLaeT €ro noporoBoe 3HayeHne (kak npaswno, 120 °C), 3TOo BneyeT 3a CO6OM W3MEHEHME COMPOTUB/IEHMS
nosuctopa OT Hecko/sibkmx OM f[o coteH KOM, Tem cambiM Bbi3blBas MOHWXeHWe Toka. [locne nepexoda B
COCTOSIHME C BbICOKMM COMPOTUB/IEHWEM MOHWXEHHbI TOK MOAAEPXVWBAeT TemnepaTypy Mo3ucTopa, B pesyslb-
Tate 4yero no3nCTOp OCTaeTcss B COCTOSHWM  MOBBILWEHHONO  CONpPOTMBAEHWA. [na nogdepxaHus Temnepary-
pbl no3ucTopa TpebyeTcsa paccemBaemMas MOLWHOCTb nopagka 1 BT, Hanpumep 5 MA npu nepeHanpskeHun B
200 B nepemeHHOro TOKa. [locne WMMNY/NbCHOTO MepeHanpsXXeHus Mo3UCTop OXNaxjaeTcs W BO3BpaliaeTcs B
COCTOSIHME C HWU3KMM  COMpOTMB/IEHMEM (BOCCTaHaB/NMBaeTCs). OJIEKTPOHHble orpaHuuMTenim  Toka (cMm. B.3.2.1)
cpabaTbiBalOT, KOrga TOK MpeBblllaeT 3apaHee YCTaHOB/IEHHbIA MNOPOr, W pearnpylT Ha [PoO30Bble nepeHanps-
XEHUA, a TaKkkKe Ha NepeMeHHbI TOK.

4.3.4 KOMNOHEHTbI, OTBOASALLME TOK

KOMNOHeHTbl, OTBOAAWME TOK, CO34alT TOKOBEAyLMWA MNyTb C  HU3KAM  COMPOTMBAEHWEM  nNapasfefnibHo
Harpyske (cMm. pucyHok B.2). OHM cpabatbiBaloT B pesynbTarte MOBbIWEHUS TemnepaTypbl TOKOOrpaHuunBato-
wero npubopa wAM OBHapyXeHWs Toka Harpysku. XoTa Harpyska 3aljuiieHa, WMNyfbCHbIA CBEPXTOK B MuTalo-
weli cetm Tako e wunu 6onbwe. [locne cpabaTbiBaHUA KOMMOHEHTa, OTBOAALEr0 TOK, [A78 BOCCTAHOB/IEHUS
ero paboTbl MOXeT noTpeboBaTbCsA 06CNYXMBaHME.

5 MapameTpbl aAna Bbloopa Y3WI n cOOTBETCTBYHOLWNX UCMbITAHNI
no IEC 61643-21

5.1 O6wwe cBegeHns

B 3TOoM pasgene paccmatpuBaroT napameTtpbl Y3UM M nx BaxkHOCTb Ana paboTbl Y3UM ©  HOpMasibHOM
paboTbl ceTeil, K KOTOPbIM OHW MNOAK/MHOYEHbI. 3HAyYeHWs napaMeTpoB MOXHO WCMNO/b30BaTb B KavyecTBe OCHOBbI
npu cpasBHeHun Y3WI 1 npegocTtasneHWM pekomeHgauuini B cnyvyae uX Bblbopa AnA  NOAXOAALWERA CUCTEMbI
CUTHaNM3auUMmn 1 NUTaHUA. 3Ha4YeHs napameTpoB MOXHO NOMYyYUTb Yy U3roToBUTENEl 1 NocTaBLmKoB Y3UTT.
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MpoBepky 3HaYeHUii UM WX TNOMyYEHWE, €CNM OHU He YyKasaHbl MOCTaBLiMKaMKU, CrefyeT OCyWecTBASATb C
NMOMOLLbIO UCMbITAHUIA N METOAOB, onucaHHbIX B IEC 61643-21.

5.2 HopwmanbHble ycrioBua aKcnyatauum

5.2.1 O6wwue cBeaeHns

MapameTpbl Y3WIM [OMKHbI COOTBETCTBOBATL TpebGoBaHMSAM [ANA MNPUMEHEHMS B Tol cpefe, AN KOTOPOi
OHW MpegHa3HayeHsbl.

5.2.2 [daBneHue Bo3ayxa un BbiCcOTa

[JasneHne Bo3gyxa cocTtaBnger oT 80 «klMa po 106 «klMa. 3TM  3HayeHUs MNPeACcTaBnAlT  BbICOTY OT
+2 000 M g0 -500 M OTHOCUTENIbHO YPOBHA MOPSI COOTBETCTBEHHO.

5.2.3 Okpyxatoliasa Temneparypa

[nanasoH okpyxatoLLeil TeMnepaTypbl cneayoLmii:

- HOpMasbHbI AnanasoH: oT -5 °C go +40 °C

MpumeyaHne 1 — [aHHbIi guanasoH, Kak npaBuao, NpumeHuMm K Y3WM, npeAHasHauYeHHbIM A1s1 NPUMEHEHMWS
B nomeLeHnsix. OH cooTBeTcTByeT rpynne AB4 no IEC 60364-5-51 [51];

- pacluMpeHHblii gnanasoH: ot -40 °C go +70 °C

MpumeyaHne 2—[aHHbI AnanasoH, kak npaswao, oTHocutca KY3WIM ansa HapyXHOro (YNMYHOrO) MNpPUMEHEHUS
B He 3allMLLEHHbIX OT aTMOCchepHbIX BO3AeNCTBUIiA MecTax, knacc 3K7 no IEC 60721-3-3 [52];

- [Anana3oH xpaHeHus: oT -40 °C o +70 °C
MpumeyaHne 3 — 3HauyeHwus, BbIXoddaLme 3a npefesbl JaHHbIX 41ana3oHoB, YKasbliBaeT U3roToBUTE b.

5.2.4 OTHOcuTeNbHas B/IAXHOCTb
[rana3oH OTHOCUTENbHO BIaXXHOCTW CNEAYOLLNIA:
- HOpMasbHbIA gnanasoH: oT 5 % 1o 95 %

MpumeyaHne 1 —/[laHHbI AWanasoH, kak npaswio, npuMeHnM K Y3WM, npefHasHayeHHbIM [A1S NPUMEHEHNs
B nomeLleHunax. OH cooteeTcTByeT rpynne AB4 no IEC 60364-5-51;

- pacluMpeHHblil gnanasoH: oT 5 % ao 100 %

MpumeyaHne 2—[aHHbIi AuanasoH, Kak npasuno, OTHocuTca KY3WM gns HapyxHOro (Y/IM4HOro) MpUMEHEHUs
B He 3allyLLeHHbIX OT aTMochepHbIX BO3AECTBUI MecTax (Hanpumep, Y3UIM B 060104kax gns Hapy>XXHOro NPUMEHEHNS).

5.2.5 AHOMasIbHble YC/0BUA IKCMyaTaumm
BosgeiictBue Ha Y3WI aHOMasibHbIX YCMNOBWIA  3KChyatauum MOXeT noTpe6oBaTb 0CO60r0  BHUMaHWSA
npu paspaboTke nam npumeHeHun Y3UM, n Ha aTo cnefyet o6paTuTb BHUMaHWE U3rOTOBUTENS.

5.3 TlNapameTpbl Y3WUI, KOTOpble MOTYT B/INATb HA HOPMaJ/ibHYHO PaboTy CUCTEMbI

CylLecTBEHHbIMU  XapakTepuctukamum anst  pabotbl  Y3UM ¢ dyHKUME  OrpaHWYeHusi  HanpshkeHus  unu
OfpaHMYeHNss N HanpsXKeHUs U1 TOKa, WCMNOMb3yeMblX B 3awute  Te/IeKOMMYHUKAUWOHHBIX W CUTHAsIbHbIX — CU-
cTeMm, AB/IATCA CrefytoLime:

- MakcumasibHoe AnnTeNibHoe paboyee HanpsixeHue (7,

- YpOBeHb HanpsbkeHus salmTbl C/ ;

- BOCCTaHOB/IEHME UMMYSIbCA;

- COMpOTMB/IEHVE U30MAUMN (TOK YTEUKN);

- HOMVH&JIbHbIl TOK.

Y3WM pomkHbl OTBeYaTb TpebGoBaHWAM, [EWCTBYIOLUMM B  KOHKPETHbIX 0651acTaxX npuvMeHeHns. HekoTo-
pble napameTpbl Y3UI MOryT B/IMATb Ha XapakTepucTUkM nepegaym cetu. K HUM OTHOCATCS:

- eMKOCTb;

- nocnepgosartesibHOe CONpOTUBIIEHNE;

- noTepw Npu BK/TOYEHUU;

- 3aTyxaHue Hecor/1acoBaHHOCTH;

- NpoAosbHbIA 6GanaHc;

- NepeKpecTHble Nomexu Ha nepegawoiiem koHuye (NEXT).
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Mo 3To npuuMHe MOXeT noTpeboBaTbCsi NPOBeAEHME  onpedeneHHblXx  ucnbitaHuin  Y3UM  no IEC
61643-21. B npwioxeHun D npeacTtaBneHbl faHHble O XapakTepucTukax kaHasloB nepejayn B MHopmaum-
OHHbIX CUCTEMaX, KOTOpPble HEO6XOAMMO YUNTLIBATL NPU NprMeHeHnn Y3UI B aTUX cuctemMax.

6 YnpasneHune puckamm

6.1 O6wwme cBegeHns

HeobxogMmocTb B 3alWMTHbIX Mepax (Hanpumep, 3awuta € nomowbio  Y3WUM) [na  MHOPMauUOHHbIX
CUCTEM OCHOBbIBAaTbCS Ha OLEHKe pucka C Y4eTOM BEpPOSITHOCTM MepeHanpsbkeHust W MeperpyskM no  TOKY.
OueHka BCex 4YacTeil WHMOPMALMOHHON CUCTEMbl [O/HKHA O6GecneynMTb XOpPOLIO  CKOOPAUHUPOBAHHYHD — 3aLUuUTy
Bceli ceTn. [lpM 3TOM YyuWTbIBAKOTCA: MNOCNEACTBUA OCTaHOBKM PpaboTbl CAyxbbl [N KIMeHTa W onepaTtopa
CeTn, BAXHOCTb CUCTEMbl (Hampumep, OGONbHWLBI, yNpaB/eHUe  ABWKEHWEM), 3/1eKTpOMarHuTHasi cpefa Ha
KOHKPETHOM 06bekTe (BEPOATHOCTb MOBPEXAEHWNIA) 1 CTOMMOCTb PEMOHTA.

PelleHne 0 NpYMEHEHNM 3aLWUTHLIX MEP HEOGXOAMMO OLEHVBaTb HA OCHOBE:!

- pucka noBpexaeHns cetu 3a npegenamMmm CTPOeHUs 1 BHYTPU Hero,

- [OMyCKaemoro pucka noBpexaeHus.

LnA  CTPyKTypbl CETU BHYTPU CTPOEHWUs NOTpebutesls [O/KEH MNPOBECTUM aHa/M3  3TUX [ABYX OLEHOK.
[na  cTpykTypbl CeTW, pacnofiOKeHHON 3a npefenamu CTPOEHWs, aHasvM3 MpoBOAWT  onepatop. [1ockosbky
OLleHKa COCTaBMSOWMX puUCKa MOXET TNpPUBECTM K pas/IMyHbIM pesynbTaTaM B OTHOLIEHUM 3awuTbl B TOUKe
NOAK/TIOUEHNS MeEXZy CeTbl onepatopa M 4acTHoOi ceTblo (CM. pucyHok 1, Touka «NT»), B Tabnuue 1 paetcs
0611t 0630p OTBETCTBEHHOCTU 3a YNpaB/ieHne MepaMm 3alluThl.

Ta6nmua 1 — OTBETCTBEHHOCTb 3a YNpaB/ieHne 3alUTHLIMU Mepami

3almTa MHgOpMaLMOoHHO cUCTEMBI OTBETCTBEHHOCTb

YcTaHoBKa 3a npefenamu CTpoeHus; Onepatop cetu/Bnagenew cetu
ceTb onepaTopoB OUT (cMm. NnpumeyaHue)

YcTaHOBKa BHYTPU CTPOEHUS: Bnapeney, 3gaHus; notpebutens
- YacTHasi TeNleKOMMYHUKaLMOHHas CeTb;

- yCTaHOBKa CMCTeMbl Mo/IHUe3awWwuTbl (CM3);

- ycTaHoBKa 3((PEKTUBHOI CUCTEMbI 3a3EM/EHNS U CBS3N;
- OUT (cm. npumeyaHue)

Touka NofKNtoUeHns Mexay CeTblo onepaTopoB U YacTHo ceTbio (NT):

- Y3WIM cnyx6, aKkpaHbl 1 METAN/IMYECKME PYKaBa,; Onepartop ceTu/Bnagaenew, cetv

- Y3WIM noTpe6utens, akpaHbl 1 MeTaslIMieckue pykaBa B YacTHOM Bnageney, 3faHvsi; notpebuTtens
cetm

[0No/HUTE NbHbIE MEpPbI 3aLLMThl HA OCHOBE OLIEHKM p1cka Bnageney, 3faHvsi; notpebutens

MpumeyaHne — TpeboBaHUS K OTBETCTBEHHOCTM 32 060pyA0BaHNe UHAOPMALMOHHBLIX TEXHOIOTWIA AaHbl B
cepumn pekomeHgauumii ITU-T K. OHu peannsoBaHbl nsrotoutenem OUT Ha OCHOBaHWM NOTPEBHOCTEN pbIHKA.

6.2 AHanus puckos

Mpy aHanM3e PUCKOB YUMTLIBAIOT CEAYIOLIME IMIEKTPOMATHUTHBIE SIB/IEHUS:
- HaBOZKY NOMEX SHEPreTUUECKUX JIMHWIA;
- Tpo30Bble paspsaabl;

NoBblLIEHME NOoTeHUMana 3eMnu;
- CWNOBOI KOHTAaKT.

6.3 OnpepgeneHne pUckos

Mpw onpeaeneHnn pucKkoB yUnUTbIBAKOT TakMe 3KOHOMUYECKME acnekTbl, Kak:
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- 3aTpaTtbl (BbICOKME 3aTpaTbl Ha PEMOHT HELOCTATOYHO 3alulleHHOro 060pyAoBaHWA MO CPaBHEHWIO
C OTcyTCTBMEM 3aTpaT Ha pPeMOHT COOTBETCTBYIOLWMM 06pa3oM  3aliMLEHHOTO 060pyAOBaHUs, BEPOSATHOCTb
BO3HWKHOBEHWS NOBPEXAAOLMX 3NEKTPOMArHUTHBIX SBEHUIA);

- LienieBoe NpUMeHeHNE;

- 3aLMTHbIE MEPbI YCTaHOBOK;

- HenpepbIBHOCTb paboThl;

- MchpaBHOCTb o6GopypoBaHusi (ycTaHOBKa 060pyAOBaHWS B TPYAHOAOCTYMHbIX — MecTax, Hanpumep B
ropax).

6.4 Pa6oTa c puckamu

Pabota c puckamn npegnonaraeT YMeHblueHMe Yyuiepba [AnA Bcell ceTum CBA3W, TO €eCTb BCeX TUMOB
ceteii — 0OLWeEAOCTYNHbIX W YaCTHbIX, BKIOYasA BCe BUAbI NepefalroLllero Wi OKOHEYHOro  060pyAoBaHus.
YctaHoBka Y3WUM mMoxeT 3aBuceTb OT TpeboBaHuii W/MAM  OTPaHUYEHW, YCTaHOB/IEHHbIX OMEpaTtopoM  CeTw,

afMMHUCTpauMeii ceTM W WU3roTOBUTENIEM CUCTeMbl (CM. pucyHkn 1 u  2). JonofHutensHas uHopmauus 06
ynpasneHnn puckamm npueeaeHa B npunoxexun C.

I SPD/S H OUT

SPD/S

E

SPD/S

I SPD/S 4 OUT
CurdanbHas ceTb
SPD/SINY TTE
8 HSPD/IN|I—SPDINH E {SPD/N[HSPD/SINJ NT SPDISINH TTE
CeTb oneparopos CeTb oneparopos YacTHas ceTb
unu YacTHas

SPD/N — TtpeboBaHus/orpaHnyeruss no Y3WUI, npeabsiBnseMble onepaTopom ceTw/opraHom Bnactn; SPD/S — Ttpe6oBaHus/orpaHnyeHuns

no Y3WI, koTopble MOXeT npeabsasBnATb M3roToBuTeNb cuctembl; SPD/S/N — TpeboBaHusi/orpaHmyeHusa no Y3WI, koTopble MoryT

npeAbABNATbL U3rOTOBMTE/b CUCTEMbl U OMepaTop ceTw/opraH BfacT; S — KOMMYTaUMOHHbIA LeHTp; E — ob6opypoBaHve (Hanpumep,

KoHUueHTpaTop); NT — OKoHeuyHoe ceTeBOe YCTpoiicTBO; OUT — o6opyAoBaHWe WMHKOPMALMOHHBIX TEXHOMOMWMA WM MPOLECCUHTOBBbI
KOHTPOb; TTE — TepMUHaN TENEKOMMYHMKaLMOHHOIO 060pyA0BaHuUs

PucyHok 1 — MoHTax Y3WI B ceTsAX TesleKOMMYHMKaLMWA 1 curHannsauum

o H p—----— @ H%

>

L}
2 *
¢ | |(3)

S I | S — @ H @

H @ f—---—-— @ H%

(1) — OUT (Hanpumep, KOHTponnep); (2) — TpeboBaHus/orpaHnyeHuns no Y3UM, koTopble MOXET NpeAbsaBAsATL NOTpebuTenb
nnu nonb3osatesb; (3) — OUT (Hanpumep, gatunk/npusog); (4) — gnctTpnbbioTop

PucyHok 2 — CeTu namepeHusi n ynpasneHus (CUY)
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7 TpumeHeHune Y3UI

7.1 O6wwe cBegeHus

Mpy paccmMoTpeHun npuMeHeuns Y3UM  ana  3awyTbl  060pYAOBaHUS, MOAKIYEHHOTO K  TE/IeKOMMYHU-
KaUMOHHBIM U CUrHa/IbHbIM  CETSIM, BaXHO ONPEAenUTb BEeposiTHble WCTOUHWKM MEepeHanpshkeHus W CBEepXToKa,
a Takke crnocobbl nepegaus 3TUX WCTOUHMKOB, YyKasaHHble B CeTM (CM. pucyHok 3). Ha pucyHke 4 nokasaHbl
CMoco6bl NOHWKEHWSI IHEPTIU, HABOAMMOIA B CETH.

7.2 MexaHn3mbl HaBegeHus

OCHOBHbIMW ~ UCTOYHMKAMW  UMMY/bCHbIX — NOMEX, NPeACTaBNAlWmMX  yrposy AN TeNeKOMMYHUKALMOHHbIX
W CUTHa&/IbHBIX CUCTEM, SBMAIOTCA MOJIHUM W CUCTEMbI 3/1eKTPO3Heprun. CpefcTBa HaBefeHus BK/IHOYalT  Mps-
MOV yAap MOSHAM B KOHCTPYKLUMIO W NPAMOM KOHTaKT C 3HEProcMCTEMONR, a TakkKe eMKOCTHYI0, WHAYKTUBHYIO
W pagnocsBasb C 06OMMM  WUCTOYHMKaMKW. YeTBepTblii MexaHW3M HaBe[eHUs 3ak/ovaeTcs B MOBbILEHUN NOTEH-
Lpana 3emsn, KOToOpoe Takxe MOXEeT UCXOAUTb OT 060MX MCTOHYHUKOB.

3aluMTHble Mepbl crneayeT KOOpAMHMpOBaTb C  3aliMuwiaemMoin cucteMoil. B 3gaHMm ¢ uenbto  obecnedyeHus
6e30nacHOCT Heob6XoAMMO yCTaHaB/MMBaTb LUMHbI ypaBHMBaHMSA noTeHuwanos (WYM) c 3a3emneHvem. Bax-
HO CBECTM K MWHUMYMY MOJIHOE COMpPOTMB/IEHNE BCEX COEAMHEeHWn wMexay obopygoBaHnem wu LWYM  3paHus.
MeTannuueckne akpaHbl kabeneli Heo6XoAMMO HafexHO coefuHATb C  LWYTM, npegnoytuTenbHO — HanpsaMyro
nnn depes Y3UM (Bo u3bexaHne npobnem C Koppo3ueli) Ha KoHuax kabens. Heobxogumo obecneunTb Cryx-
Obl, HaxogsAwmecsa Ha BBoge, cooTBeTcTBYyOWMMKM Y3WUM, u4TOoObl NepexofHble NepeHanpskeHns U CBEPXTOKU
6blIN  CHWXEHbl [0 YPOBHEN, COBMECTUMbIX C cucTemoil. Y3WIM cnepyeT pacnonaratb Kak MOXHO 6nmxe K
oblleii 30He BBOAA B CTPOEHWM, HaNpUMep B 34aHUM WM kabuHeTe, 4Yepe3 KOTOPbIA MNPOXOAAT BCe BXOoAsLlMe
cnyx6bl. Ecnn  TpebyeTca HeKOTOpOe pacCTosHMe Mexay 3aluuaemMbiM  o6opyJoBaHMeM U 30HOW BBOAA Ka-
6ens, ocoboe BHWMaHWe cnegyeT yAeUTb  MUHWMU3AUMKW  NOJSIHOTO  CONPOTWMB/IEHWS  LUMHLI  060pPYAOBaHMSA U
nposoaHukKa Y3UI.

Ha pucyHke 3 nokasaHO, Kak 3Heprus MOSIHUM W WCTOYHWMKOB MNEPEMEHHOI0 TOKa HaBOAUTCA B CTPOEHUM,
cogepxalem OTKpbIToe o6opygoBaHue. CrefyeT OTMETUTb, 4YTO, XOTA [ANA 3aWwuTbl OT NPSAMbIX YyAapoB  MOS-
HUM TpebyrTca 6Gonee HagexHole Y3WUM (cm. Tabnuuy 2), Takume nonagaHus SBAAKOTCA Hambonee peakumm.
WHbopmauma B pasgene 6, MNOCBAWEHHOM YMNpPaB/IEHUIO pUCKamu, MO3BOJIUT TMOHATb COAEPXaHWe pUCYHka U
Tabnuupl. [1nS NpoCcTOTbl Ha pPUCYHKe 3 MoKasaHo MpsMoe nonajaHve MOJHWKW, CcTekawweld no OAHOMY MpOBO-
OHUKY. B peanbHocTM B cucTemMe OyfeT HECKO/IbKO BepTWKas/lbHbIX MOJIHUEOTBOAOB, W TOK OT MPSAMOro nonaga-
HUA  MOSHUWM OyAeT pasfefnieH Mexay HuMW. B pesynbTarte pasfefieHns Toka BesIMYMHbI  UMMY/IbCHbIX MepeHa-
NPSHKEHWI 3a CHET MEXAHU3MOB UHAYKTUBHON CBA3W 6YAYT YMEHbLUEHbI COOTBETCTBEHHO.

Ha pucyHke 3 nokasaHO TWUNOBOE CTPOEHME C CUCTEMOW MONHMe3alwmTbl (cofepxalleid BbIBOAbl  ANA
MOAK/IOYEHUS,, COEAVHUTENIbHOW CeTbld W CUCTEMONM  3a3eMfieHVsl), KOMMYHUKauusmy Ha BBOAE B CTpOeHue
[BO3MOXHO, TeneoHHbIMMU WM APYIMMU  TENEKOMMYHUKALMOHHbIMKU — coeanHennsamn  (h) »n  nutaHvem (g)], a
TakkKe YyCTaHOB/IEHHbIM ob6opyfoBaHveM. Ha pucyHke mnokasaHa cucTemMa MONHMEe3awWwmMTbl C  eAuHOM  TOUKOW
nogxovennsa (d). Mpu Takom peKOMeHAyemMOM paCrofioOKeHWN BCe KOMMYyHMKauuu Ha BBOAe B 34aHue nog-
KMYeHbl K rnaBHOW wwuHe 3asemnenus (MWU3). T3 nogkntoyeHa K MOMIHMEOTBOAY W MOXET WUMETb OTAeflbHOoe
3as3em/ieHne B COOTBETCTBUM C HaUMOHasbHbIMM Tpe6oBaHusMW. Bce KOMMyHMKauuM Ha BBOAe B 3[4aHue cre-
ayet nogwmovatb K I3 pgna obecnevyeHnss ypaBHUBaHWS NOTEHUMaIOB QA1 BCeX cCUCTeM 3gaHusa. Ha pucyHke
3 nokasaHO JIOKa/IbHOE YypaBHMBaHWE MNOTEHUMaIOB [ANnA 060pyAoBaHMs  34aHWA NpUM  NOMOLUM  LWWHbI - ypaBHU-
BaHMA noTeHuuanos (WWYM aTaxa). B pamkax 3TOll Cxembl €O34aeTcs CUCTeEMa YpaBHMBAHWA noTeHuuana Ans
KaXgoro aTaxa, noMelleHuss c ob6opyfoBaHMeM U CTOeK AN pasMelleHuss o6opyAoBaHus C  O6Leid  TOYKOW
3asemnieHnss Ha BBoAe Kabens. Bce KOMMyHuKauuu, BXOoZslWMe B 3aWMTHYO 30HY, nogknoyeHbl k W3 (nn6o
yepes ycTpoiicTBa 3aluTbl OT MepeHanpsxeHus, nMbo Hanpsmyto). JlokanbHas LWYM nogknoveHa k W3 n He
UMeeT OTAeNbHOro 3asemneHus. [puvepbl  ypaBHUBAHMA MNOTEHUM&IOB AN PA3NINYHBIX  MHXEHEPHBIX CUCTEM
34aHusa npueefeHsbl B IEC 62305-3:2010, E.6.2.2.

B Tabnuue 2 nokasaHa B3aMMOCBA3b MeXAy WCTOYHMKOM WMMY/bCHbIX MOMEX W MEXaHW3MOM HaBeje-
HUA (HanpumMep, pe3WCTUBHaA CBA3b C MNPSAMbIM - YAApPOM  MOJIHUM). POPMbl CUTHAJIOB  HaMNpPsHKEHWA W Toka W
KaTeropum ucnbiTaHuii npueeaeHbl U3 Tabnuuybl 3 ctaHgapTa IEC 61643-21:2012.
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(d) — wwHa ypaBHMBaHWS noTeHuwanos (LUYM); (el) — 3emna 3gaHus; (€2) — 3emna cucTeMbl MofHMesawmTbl; (€3) — 3emns
akpaHa kabens; (f) — nopT o6opyaoBaHMs MHOPMALMOHHLIX TEXHOMOTMNIA/TENEKOMMYHMKAUWA; (4) — MOPT WUCTOYHWMKA nuTauus; (h) —
MHOPMALIMOHHAA/ TeIEKOMMYHMKALMOHHAA /IMHUA WAn CeTb; (p) — MNPOBOAHUK 3asemneHus; (S1) — npsaMoe nonajaHve MOSHUM B
cTpoeHve; (S2) — nonajaHvWe MOSHWM BO3Me CTpoeHus; (S3) — npsiMoe nonajaHue MOMHUM B TeIeKOMMYHUKaLVOHHY/CUNOBYIO

NINHWI; (S4) — nonajaHne MOJIHAM BO3/1e TENIEKOMMYHMKaLMOHHOK/cnnoBoii NnHum; (1)—(5) — MexaHn3Mbl HaBegeHus (CM. Tabnuuy 2)

Tabnmya 2 — MexaHu3Mbl HaBegeHus

PucyHok 3 — MexaHu3Mbl HaBeeHus

Mpamoe Monagaxve
MNonapaHne
I'Ipﬂmoe nonajgaHne mMosiHU1 B nonagaHve MOJ/IHUN B BnusiHne
MCTOYHMKIN MOJTHUU B 3€MJ1H0
CTpoeHne MOJ/THUM B 3eM/1t0 BO3ne nepemMeHHoro
NMMNYNbCHbIX NOMEeX (Sl) BO3/1€ CTPOEHUA UHIO NMHAN ToKa
(52) (S3) (S4)
HaBepneHue PesuctueHoe | VHAYKTUBHOE MHaykTuBHOE3) PesuctneHoe | VHAykTMBHOE | Pe3nctusBHoe
@ ) @ (1-5) ©) 4
dopma BOSIHbI — 1,2/50 1,2/50 — 10/700 50/60 'y,
HanpsXXeHus, MKC
dopma BOJIHbI TOKA, 10/350 8/20 8/20 10/350°), 5/320 —
MKC 10/250
MpeanoutuTensHas D1 Cc2 Cc2 D1, D2 B2 A2
kateropmsts)

MpumeyvaHne — (1)—(5) cM. pUCYHOK 3, MEXaHU3Mbl HaBEeAEHWS.
3)  Takwke NpUMeHsieTcs A/ eMKOCTHbIX/MHAYKTUBHbLIX COeAMHEHWNI KOMMYyTauMM B MpUeralowwmx ceTsax 37eKTpocHab-

XXEeHUA.

€) Cwm. Tabnuuy 3 IEC 61643-21:2012.
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OkoHYaHue Tabnubl 2

¢) WmuTauma uvcnbiTaTenbHOTO MMMynbCca MPAMOro yaapa MoOfHWM onucbiBaeTcs IEC kak nvMKoBOe 3HavyeHue Toka W1
o6bwumii 3apag. TunmyHas ¢opma BOJHbI, KOTOpasi MOXET AOCTWYb 3TUX MNapamMeTpoB, NpeacTaBnsieT CO6O0N [ABOWHOW
3KCMOHEHUMaNbHbIA umnynsc, 10/350, ucnonb3yeMblii B JaHHOM NprUMepe.

7.3 MNpriMeHeHWe, BbIGOP M YCTAHOBKA YCTPOWCTB 3alnUTbl OT UMMY/IbCHBLIX NEPEHaNPsHKEHWIA
(Y31n)

7.3.1 TpumeHeHne TpeboBaHuii onsa Y3UIM

7.3.1.1 O6wwme ceBefeHns

Y3UM pomkHbl cooTBeTcTBOBaTh |IEC 61643-21 u©  chneyudpmkauymsam, OTHOCALWMMCS K 3aljuuiaemMoin  cu-
cTeme.

MpumeHeHne Y3UIM B cucteme 3MeKTPOCHabxeHWss oOLWero nosb30BaHMA MOXET perynnmpoBatbCcs  Opy-
TMMWU WU JOMOMHUTENbHbIMWM  TpeboBaHWsAMMK, KOTOpble He OyayT onucaHbl B criegylowmx nognyHkrax. B cne-
ayowmnx  nogpasfenax —paccmarpusaeTca  npuMeHeHve Y3UIM B MHMOPMALMOHHBIX CUCTEMax BHYTPU  CTpoe-
HWIA.

7.3.1.2 Bbi6op Y3UI, cHmkarowmx achdekTbl nonagaHns MoaHui

[JeiictBue orpaHMYeHuss WMMY/IbCHbIX MNOMEX 3ak/ll4yaeTcs B MNOMOLWEHUM WAM  OTPaKEHUM  3Heprum
nomowpto Y3WUM. Y3WUM cnegyer BblbuMpaTb B COOTBETCTBUM € Tabnuuen 3 IEC 61643-21:2012 Ha ocHoBe
OueHkn pucka cornacHo |EC 62305-2, BkI4Yas fdaHHble O MNUKOBOM WMMY/IbCHOM Toke 1 opme BOSHbI (Ha-
npumep, 5 KA 8/20).

Mpv onpefeneHny Mep 3awWuTbl HeO6XoAMMO YyuuTbiBaTb TpeboBaHWA 6e30MacHOCTM A1 KaXAoro U3
pasINyHbIX MECT 3awmnTbl (CM. PUCYHOK 4). YCTpolcTBa 3aWmTbl cneayet NpUMEHATb B KackagHOM pacnono-

—[ ) -LPE o y (8) o—e(m) ]

- ) % s o4 @ Ini
@ :

<

(d) — wwHa ypaBHMBaHWA noTeHumanos (LWUYT) Ha rpaHuue 30HbI MonHuesawwmTbl (3M3); (e) — rnaBHasa WuHa 3asemnenus (MW3); () —
nopT o6opyAoBaHMS UHOPMALMOHHLIXTEXHONOTUIA/TENEKOMMYHMKAUMA; (4) — NOPT/NMHMA UCTOYHMKa nuTaHus; (h)—uHdopmMaumoHHas/
TeNeKOMMYHUKaLMOHHAsA NMHUA muan ceTb; IPC — HenonHblii TOK BblGpoca TOKa MOJIHUM; /— MOCTOSIHHbIA TOK MOSIHUM B COOTBETCTBUM
¢ IEC 62305-1, KOTOpbLIi Bbi3bIBAET HENO/HbIE TOKM MOHWM /. B 3[aHUSX 4Yepe3 pasnuuHble nyTu Hasederus; (), (K), () — Y3uN
cornacHo Tabnuue 3 (cM. Takke Tabnuuy 3 IEC 61643-21); (T), (n), (0) — Y3WIM cornacHo knaccam ucnbitanuii |, 11 v il IEC 61643-11;

(p) — npoBoAHNK 3a3emnieHust; 3M3 0,,...3 — 30Ha MOHMesalLmThbI 0, ... 3 cornacHo IEC 62305-1

PucyHok 4 — Mpumep KOHGUrypawmmn KOHUENLMW 3aLmTbl OT MOJTHUIA
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XEeHUM Ha uHTepdpelicax 30H (4158 ynpaBneHWs 30HaMu MonHuesawmutbl cm. IEC 62305-4). KoHuenuus 30HbI
0COGEHHO akTyasnbHa, korga cyuiectsyeT pusmyeckads 3M3. Hanpumep, nepBblli  YpOBEHb HaMpsHKeHus  3a-
Wutbl (j, m), pacrnonioXeHHbli y BBOAA B 34aHWe, B OCHOBHOM CAYXUT O/ 3aluWTbl YCTaHOBKA OT paspylue-
HusA. [poekTVpoBaHME W OLEHKYy TakoW 3awuTbl CcrefyeT OCYWecTBNsATb B COOTBETCTBUM C  NPOrHO3MPYyeMOit
yrpo3oii. TepBblii YpOBEHb 3aluTbl MOHWXAET 3HEepPruld MNepeHanpsikeHus, KoTopas nocTynaeT Ha CneayoLmia
ypoBeHb. Cnegyouwme Huxe ypoBHM 3awmtbl (K, | # N, 0) [ONOSIHUTENBHO CHWXAKT YPOBEHb MepeHanpsxeHus
[0 3HaYeHus, NPUeMIEMOro AN nocneaytoulei sawntbl unn o6opyaosaHus (cM. Takke 7.3.1.3).

Ha pucyHke 4 npeactaBneH NnpMmep KOHLENLMN 3awuTbl 0T MOJHWI B cooTBeTcTBMM ¢ IEC 62305-1.

B 3aBMCMMOCTM OT YpOBHel Yrpo3bl MNepeHanpshkeHus/neperpyskm no TOKy W xapaktepuctuk Y3UM  gns
3awmTbl  obopyfoBaHWA B 34aHMM  MOXET Wucnonb3oBaTbCA oAHO Y3WUIM. Heckonbko ypoOBHEW 3awutbl  MOryT
OblTb  YCTAHOB/IEHbI C TMOMOLLbD KOMOMHMPOBAHHOM CxeMbl 3awmTbl B ogHom Y3WUM. B 3aBucMmocTn OT pac-
nosioxeHns o6opyaoBaHus ogHo Y3 MOXeT NCNoNb30BaThCA 419 3aLUNTbI HECKO/IbKMX 30H BHYTPU 34aHUS.

Mpy Hannumm KackafHblx Y3WI cnefyeT yuuTbiBaTb YCA0BUS KOOpAMHAUMW, MpuBefdeHHble B pasgene 9.

7.3.1.3 Bbi6op Y3UI ansa CHXEHNS YPOBHSA MMMNY/IbCHBIX NOMEX

Y3WUM cnepyeT BbiGupatb B COOTBETCTBMM C  KackagupoBaHWeM 30H  3aluuTbl, YyKasaHHblx B 7.3.1.2
n Tabnuue 3 (MHopmaumMsa O KoopauHauuu npvBedeHa B pasgene  9). YcTpoicTBa 3alMTbl  BblGuparoTcs
TakuMm 06pa3om, u4TOObl MOKasaHWe OrpaHVYMBAIOLLErO  HamnpshKeHus Up ona  Y3UIM  6bi10  HWkKe  3HayeHus
HanpshKeHusi, KOTOpPoe KOOPAUHMPYETCS C YyCTaHOBEHHbIM Hke no uenn Y3 nnn OUT (cMm. pucyHok 5).

Bbl6bop 30H MoOMHMe3awmTbl No Tabnuue 3 npegnonaraet, 4YTO 4YacTM MOJIHOTO Toka MOAHMM | Ha
nHTepdpeiice  30Hbl  3M30/3M31  pe3uCTMBHO  CBf3aHbl C  WHOPMALMOHHOM  cuctemoir  4depes  Y3UM  (j)
(HEMoNHbIA  TOK  MOJSTHUK loe)-  POpMa  BOSHbI, KOTOpasi pacnpocTpaHsieTcs B NHOPMAaLMOHHON  cucteme, 6yget
N3MEHeHa B pe3yabTare noAkauveHns un pabotel Y3UIM B cucteme. Ecnm ypoBeHb 3awmtbl Y3UIM (j) Bblwe,
YeM YpPOBEHb YCTOMYMBOCTM O6GOPYAOBAHWSA, HYXHO YCTAHOBUTb [AONOMHMTENbHOe Y3WIM ¢ COOTBETCTBYOLLMM
YPOBHEM 3aluTbl, KOTOPbI cornacoBaH ¢ Y3WM (j). B kauecTBe anbTepHaTMBbI MOXHO 3aMeHuTb Y3UM (j) Ha
Y3WI ¢ nooxoasiwmum ypoBHEM 3allUnThbI.

MmnynbcHble  TOKW,  KOTOpble  HaBOAATCA  3/IEKTPOMArHWTHbIM ~ BO34ECTBMEM  ydapa  MOAHWM WU
CKBO3HbIMW  MMMY/IbCHBIMM  MOMEXaMW  YCTaHOB/IEHHbIX Bble no uenn Y3WIM, npeacTtaBneHbl ¢opmMoli  BOSHBI
Toka 8/20.

HanpsokeHusi,  BO3HMKalOWMe  M3-3a  YAApoB,  6GAM3KUX K NIMHWAM  MHCGOPMAUMOHHBIX  TEXHOOrniA/
TENEKOMMYHMKaUMA, HO yAaneHHbix oT OWT, nOAKIOYEHHOr0 K 3TUM JIMHUAM, NpeAcTaBfieHbl ()OpMOV  BOSHBI
HanpshkeHus 10/700 (cm. Tabnuuy 9 IEC 61643-21:2012).

Tabnmya 3 — PykoBoacTBO Mo Bbibopy Y3UI B 3aBUCMMOCTU OT 30HbI ycTaHOBKM no IEC 62305-1

30”%“"8’;*2“;3;"’_‘?”“' 3M3 0/1 3M3 112 3M3 2/3
y3un (j)*
D1, D2, . .
B2
TpeboBaHus k Y3
(kaTeropusi u3 Tabnuupl 3, V3UM (K)*
IEC 61643-21) ® — Cc2/B2 —
*
y3un (1) . . c1
* Y3UM (j), (k),( 1), cm. pucyHok 4.
MpuveyaHne — [umanasoH 3HA4YeHW i WMMY/IbCOB HaMNpshKeHWs, ykasaHHbiXx B 3M3 2/3, BkIYaeT TUNUYHble

MUHUMasIbHbIE TPEGOBAHUS K YCTONUMBOCTY 11 MOXET ObITb Peasim3oBaH B 060pYA0BaHUM Ha PbIHKE.

Kak npasuno, konuuectso Y3WI, Heobxogumoe AN obecrneyeHusa 3awutbl 0060pyAOBaHUA, onpegenser
KonuyectBo rpaHuy, 3M3, Ha KOTopbIXx YycTaHasnuawTca Y3WIM. 3awmTta o060pygoBaHus Takke MOXeT 6blTb
[OCTUrHyTa € nomowplo opHoro Y3UM, KOTOpoe WCNosb3yeT CXeMy KOMOUHMPOBAHHOM 3aluTbl, Kak OnuMcaHo
B7.3.1.1.

CnepyeT yunTbiBaTb YCMOBUS KOOpAMHaUMM MexAy KackagHbimy ycTpolictBamm 3awmtbl () go Y3UMN 3
() B cooTBeTCTBUK C pasgesniom 9.

7.3.1.4 Bbi6op Y3UM ansa orpaHnyeHns HU3KoHaCcTOTHbIX MMMY/IbCHbIX NEPEeHanpsXeHni

10
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AINL | Y3UML ~IN2 | Y3UM 2 Up2Ums | yayna | Ups LblonT | opt
30Ha 30Ha 30Ha
01 1/2 2/3
>4 kB 0} <4 kB K <1 kB (D <0,5 KB ©

PucyHok 5 — Mpumep KoHdUrypauumn no 3oHam (CM. pUCYHOK 4)

Ecnv  nuHUM  TenekoOMMYyHVKauuiA  nofBepralwoTcs  MNepeHanpskeHnsm  K3-3a  HEUCNpaBHOCTEA B JIMHUAX
anekTponepeAayn, HanpsxeHue B JIMHWAX OTHOCUTENIbHO MECTHOro noTeHuuana 3emaM  Heobxoaumo — orpaHu-
ynBaTb nyTem noAkmyeHus Y3UIM  mexay NpoBOAHWKAMWU  JIMHUM M BbIBOAOM  3a3eM/IeHUsA.  DNEKTPUYECKYO
MPOYHOCTb  M30MALMM  OKOHEYHOro 06opyaoBaHus crnegyeT BblGupaTb € YY4EeTOM  HanpskeHus npo6os  3awut-
HOr0 ycTpoicTBa W MNOSIHOrO  COMPOTMB/IEHWUS  NIMHUWM  3alUTbl  OTHOCUTENLHO 3a3emseHus. CoOoTBeTCTByOLME
TpeboBaHuss cnegyeT BblbupaTb W3 cemeiicTBa NPOAYKTOB/CTaHAApTOB Ha NpoAykuuio, TO €eCTb W3 pekomeHAa-
umia  ITU-T K.20, K21 wun K45 [15]—[17]. 3awmrta TeNeKOMMYHUKAUMOHHbLIX JIMHU/A OT CKA4YKOB MPOMbILIIEHHOW
4yacToTbl MOXeT ObiTb [OCTUTHYTa MyTeM MPUMEHEHUS  OrpaHUYMBAIONX  HaMNpshkKeHWe UM KOMMYTauMOHHbIX
y3un.

7.3.1.5 Cnoco6HOCTb orpaHmyeHunst HanpshkeHus Y3UN B 3awmiiaemoii cucteme

BaxHo ybegutbcs, 4JTO XxapaktepucTvku Y3WUM, orpaHuunsawowve audpdepeHumransHoe U cuHbasHoe
HanpshxeHne, COOTBETCTBYIOT TPe6OBaHNAM K 3aLimTe CUCTEMbI (CM. PUCYHOK 6).

Ona ob6ecneyeHnss COBMECTUMOCTM  CUCTEMbl  W3roTOBUTENb  0OOPYAOBaHWA  [O/DKEH  NPOBOAWUTL  UCMbI-
TaHMA Ha KOOpAMHALMIO UMMY/IbCOB Ha 060pygoBaHun, 3awyuieHHoM Y3WUMM, kak yka3aHO B pekoMeHAauusx
ITU-T K.20, K.21 nnun K.45.
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(c) — coBMecTHoe coefuHeHne Y3WI, K KOTOPOMY, Kak NpaBu/o, OTHOCATCA BCe CUHGasHble, orpaHuyvBatoLLe UMMYbCHOE HanpshkeHne
KOMMOHEHTblI B Y3WUM; (d) — wwuHa ypaBHMBaHWsi noTeHumanos (WYM); (f) — nopT o6opynoBaHus WHOPMALMOHHBLIX TEXHOMorui/
TeneKoMMyHUKauuii; (g) — nopT uctouHuka nutanms; (h) — nHJOpPMaUMOHHAA/TENEKOMMYHMKAUMOHHAs NnHua unn cetb; (I) — Y3UM
cornacHo Tabnuue 3 (cMm. Tawke Tabnuuy 3 IEC 61643-21); (0) — Y3WUM gnsa anektponuTaHus; (p) — NPOBOAHWK 3a3emMneHus; (q) —
HeobxoanmMoe coeayHeHne (MakCMMaslbHO KOPOTKOe), 1Y(c) — CUHGbasHoe HanpseHue, OrpaHNyYeHHOe A0 YPOBHS HanpshKeHWs 3aluTbl;
t/p(p)—AanbdepeHUnanibHoe HanpsKeHe, OrpaHUYeHHOEe [0 YPOBHA HanpskeHus 3awutbl; X1, X2 — BbiBoAbl Y3UI, mexay KoTopbiMu
pacnpefeneHbl orpaHuyMBaioLLMe KOMMOHEHTbI (1,2), K KOTOpbIM MOAKMYEHa HesalumuieHHas ctopoHa Y3WUTM; Y1, Y2 — BbiBoabl Y3UNM
Ha 3awyLieHHol cTopoHe; (1) — KOMMOHEHT 3alWuTbl OT WMMMY/IbCHLIX NEpPeHanpsHKeHWin B cOOTBETCTBUKU C cepueli IEC 61643-3xx ons
orpaHuyeHns cuHgasHbix Hanpsokenuit ([3], [5], [6], [7]); (2) — KOMMOHEHT 3awWTbl OT WMMY/IbCHbIX NEepPeHanpsHXKeHUini B COOTBETCTBUU C
cepueitl IEC 61643-3xx Ans orpaHuyeHus auddepeHumnansHbix Hanpskenuit ([3], [5], [6], [7])

PucyHok 6 — Mpumep mep no 3awmTe OT CUHGA3HOro 1 gnddepeHumanibHOro HanpsHxeHns Bbisogda AaHHbIX (f)
N BXOZHOTO Hanpshkenus (g) OUT

7 .3.2 daKTopbl, KOTOPblE HEOOXOAMMO YUMUTbIBATb NP MOHTaxe Kabenein Y3

7.3.2.1 O6uwume cBegeHns

YcTaHoBKa [0/mKHA MUHUMU3MPOoBATL NajeHve HanpsXxeHus B Nposogax/coeuHeHnsX.

Cnepywowme Mepbl, BMeCTe C HU3KAM YPOBHEM HanpshkeHus 3awutbl  Ans Up, COCTaBNAT OCHOBHblE
npasuna, no3BonAlWMe wn3bexarb A6bIX  AONOAHUTENIbHBIX  MOBbLILWEHWA HanpsXeHuss BO BpeMs  npouecca
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orpaHMyeHnsl U13-3a  HENpaBWIbHOTO MOHTaxa (coegmHeHusl, NeTnn, WHAYKTUBHOCTU  kabens), B  pesynbraTe
yero gocTuraeTtcs Hagnexalmnii ahekT orpaHNYeHNs HanpPsHXEHNS.

Hagnexawmin adhdhekT orpaHMueHns HanpshkeHnst [OCTUraeTcs 3a CYeT:

- ycTaHoBkM Y3 makcMMasibHO 6/1M3K0 K 060pyaoBaHmuio (cMm. 7.3.2.3);

- OTkasa OT WCMNOJb30BaHWA [J/IMHHLIX MPOBOLOB WM  MWHMMM3AUUM HEHYXHbIX W3rM60B Mexay BblBOAAMU
X1, X2 Y3UM (cm. puUCYHOK 7) K MeCToM, Trhe npumeHsieTcs 3awuta. OnTUMasbHON  SBNSIETCS  CXema,
npeacTaBieHHas Ha pUCyHKe 8.

f
Ipe
Uy b
O )
X1 +S
D
Up yaun §
X2 e
) o)
U, & L2
\

L, 1_,—WHAYKTMBHOCTb NpoBOAHUKA; L/ 4, U ,— Npn HasHaueHHON! MHAYKTUBHOCTU «b> HaMPsHKEHWS] HOPMA/ILHOTO PEXWMA, HaBeAeHHble
d/7df umnynbcHoro Toka /pc, OTHOCATCA K OOLeil AnvHe MPOBOAHUKA UAW K eauHuue AnvHbl; X1, X2 — BbiBoAbl Y3WUI, mMexay KOTopbiMu
pacnpefeneHbl OorpaHuyMBatoLLMe KOMMOHEHTb! (1, 2, CM. pUCYHOK 6) OTHOCWUTE/NIbHO He3alMLLEHHOM CTOPOHbI Y3WUIT,; /pC — HEMoSHbIiA
TOK Bblbpoca ToKa MOMHWUK; L/p" — HanpsbkeHne (3hheKTUBHbIN ypoBeHb HanpshkeHus 3awmtbl) Ha Beoge () OUT, ob6pasytouieecs
npu U, YPOBHS HamnpsbkeHUsi 3aliuTbl M NafEHAM HanpseHust no [/MHe MPOBOAHMKA MEX/y YCTPONCTBOM 3alyuTbl W 3aliujaembiM
obopyaosaHuem. Criegyet otmeTutb, 4to U, u U, = 0 B fgo Toro, kak Y3WI HauHeT npoBoAuTb Tok, a Anisa Y3UIM KoMmyTaunoHHOTO
Tna Up CTaHOBUTCA OCTaTOYHbIM HanpshxkeHnem, korga Y3WI HaunmHaeT nNpoBOAUTb TOK; U'D — HanpsbkeHue Ha Bbixoge Y3WI (ypoBeHb
HanpsxeHns 3alnTbl)

PucyHok 7 — BnnsiHue HanpsbkeHuii (J , u U , Ha ypoBeHb HanpshkeHus sawmtsl Up,

|
Ipc
1

X1

y3un

X2

O
/\ |
X1, X2 — BbIBOAB!I Y3UI, Mexay KOTOpbIMY pacnpefesnieHbl orpaHnunBarolLe KOMMNOHEHTbI (CM. PUCYHOK 6) OTHOCWUTE/IbHO He3alUMLLEHHO
CTOPOHbI Y3WM; /,, — HenonHblii Tok BbiGpoca Toka MonHuw; L/ — Hanpskenve Ha BBoge (f) sawuwaemoro o06opysfoBaHus

(30 hEKTUBHBIA YpOBEHb HAMPSHKEHUS 3aWWTLI), 06pasylolieecs MPU YPOBHE HAMPSXKEHWUS 3alUTbl U COEAUHUTENILHOW JIMHUM MeXay
YCTPOVICTBOM 3alnThl 1 3alLMLIaEMbIM 060pyA0BaHMeM; U, — HanpsikeHue Ha Bbixoge Y3UM (YpoBeHb HanpsKeHNs 3almTbl)

Upgy=Up

PucyHok 8 — YaaneHne HanpsxeHuii t/, n LL_, ¢ 3alMTHOro ycTpoiicTea nyTem NoAk/I0HeHUs BbIBOAOB K 06LLEi Touke
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7.3.2.2 [AByxnontocHoe Y3UI

Ha pucyHkax 7 u 8 npeAcTaBneHbl [fABa BO3MOXHbIX crnocoba ycTaHOBKM —AByxmositocHoro Y3WM. [pu
yCTaHOBKE COr/IaCHO BTOPOIi CXeMe YCTpaHSAeTCs BAVSHME A/IUHbI 3alUTHOTO MPOBOAHMKA.

7.3.2.3 Tpex-, nAT!- A MHoronontocHoe Y3Url

OheKTUBHBIA  pe3ynbTaT  OfPaHWYEHUs  HanpsbkeHnss TpebyeT HabngeHWs 3a  KOHKPETHOM  CUCTEMO,
KOraa AO/KHbI yUYMTbIBATLCA Pa3NNyHbIe YC0BUS MEXAY 3allUTHbIM yCTpoiicTBOM 1 OUT.

X Y3Ur1 (1) Y ®  our
o\
</
© @
)
:F ——
©2)
1)
° ® (d) .
o

(c) — coBmecTHOe coegunHeHve Y3, K KOTOPOMY, Kak NpaBu/io, OTHOCATCS BCe CMHpa3Hble, OrpaHnyvBatoLLme MMnybCHoe
HanpspkeHve, KOMnoHeHTbl B Y3UM; (d) — wuHa ypasHmMBaHus noteHuuanos (LLYM); (f) — nopT o6opyaoBaHns MHOpMaLMOHHbIX
TexXHoNornit/TenekommyHukauuii; (1) — Y3WI cornacHo Tabnuue 3 (cM. Takke Tabnuuy 3 IEC 61643-21); (p) — NPOBOAHUK 3a3EM/IEHUS;
(p1), (p2) — NpoBOAHMK 3a3eMIeHNs (MakcuMasibHO KOpoTkuid). Ana OUT ¢ yaaneHHbIM nuTaHnem (p2) MOXeT He 6bITb; () —
HeobXxoAMMoe coefMHeHNe (MaKkcMmasibHO KOpoTKoe); X, Y — BbiBobl Y3UIT, Mexay KOTopbIMU pacnpefesneHbl orpaHnyvsaoLime
KOMMOHEHTHI (1, 2, CM. pUCYHOK 6) OTHOCUTE/IbHO He3aluLeHHoro Beoga Y3UI

PucyHok 9 — Tpebyemblie ycrioBus yCTaHOBKM TPeX-, MATU- UM MHOronotocHbIX Y3WIM ¢ OUT ans MuHuMm3aumum
B/INSAHWSA NMOMEX Ha YPOBEHb 3aLLUThI

JononHutenbHble Mepbl:

- 3anpelwjaetca npoknafbiBate kabesb K 3awuieHHoMy BBOAYy BMecTe C kabesiem K HesalwuueHHOMY
BBOAY;

- 3anpeLlaeTcs nNpoknagbisarb kabenb K 3alyeHHoMy BBOAY BMECTe € NPOBOAOM 3a3emieHns (p);

- COefMHEHNE  3alMLEHHO cTopoHbl  Y3UM Kk  3awmwaemomy OWT  AO/MKHO  6biTb  MaKCUMasIbHO
KOPOTKMUM W/IN 3KPAHUPOBAHHBIM.

7.3.2.4 OdhdhekTbl BO3AENCTBMA HaBEAEHHbIX MOJIHUEN NepeHanpshKeHU Ha CUCTEMbI  BHYTPU  34aHWUIA

HaBegeHHble  MOSIHMENR  nmepeHanpskeHWss  MOryT  BO3HMKaTb  BHYTPM  34aHWil, a Tawke  BO3MOXHa
JanbHelilas nepefaya nepeHanpsXXeHWss BO BHYTPEHHME CEeTU TMOCPeACTBOM  MEXaHW3MOB, OMWCaHHbIX B 7.2.
OTN  nepeHanpsxeHus, Kak npasuio, ABMAITCA CUHAA3HbIMW, HO MOryT ObITb K AuddepeHunabHOro  Tuna.
B pe3synbTate TakMx MNepeHanpsKeHWA  U30NSAUMS  MOXET Mojy4vaTb MOBpexXAeHWs  u/wuam  KoMnoHeHTel OUT
MOTYT BbIXOAMTb 13 CTPOS.

[na orpaHnyeHuss Takux BO3AEWCTBMIA cnepyeT ycTaHasnuBatb Y3WI B COOTBETCTBUM C  PUCYHKOM 6.
MOXHO TaKxe NPVHATb 1 Apyrne Mepbl 3aluTbl, HaNnpUMep:

- ypaBHWTENbHOE coefuHeHve (g) Mexay Y3UM un OUT pna  CHWXEHWS CUHGA3HOTO  HanpshkeHus  (CM.
pUCyHOK 9);

- MCNO/b30BaHWe IMHUIA BUTOW Napbl 4151 CHYUXEHUS AndbdepeHLnanbHOro HanpskeHus;

- MCMNONb30BaHNE 3KPaHMPOBAHHBIX INHUIA AN CHUXKEHWS CUHPA3HOrO HaNpshXeHWs;

- MHopMauma Ana  pacyeTa  pasfiMuHbIX  KOHdurypauuii  KOHTypoB npuBedeHa B IEC  62305-4:2010,
npunoxexHune A.
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7 .3.3 CpaBHeHue knaccudgounkaumnin Y3UM no IEC 61643-11 n IEC 61643-21

Bbibop wumnynbcHOro Toka Y3WIM  OcHOBaH Ha pas3geneHnnm Toka MOJIHUM B CETAX  KOMMYHMKauuii
(Hanpumep, nNWUTaHWA, OaHHbIX, TEEKOMMYHUKaUWA) U  MOXeT O6blTb paccuutaH A8 yAapoB  MOSHMM B
cootBeTcTBMM C IEC 62305-1:2010, npunoxeHune E, nam Ha ocHoBe Tabnuvupl 4.

B Tabnuue 4 npuBegeH nNpuUMep B3aUMMOCBSI3W MexAy KkK/iaccamy UCMbiTaHuii u  kateropuamu  Y3UM  gns
CWMOBbIX N CUTHA/TbHbIX CETEN, yCTaHaB/IMBaEMbIX Ha rpaHuuax 3M3.

Tabnuya 4 — B3anmocssdb Mexay knaccudukauymen Y3 no IEC 61643-21 n IEC 61643-11

KaTeropus ucnoitaHns Y3UM Kateropwus ucnbitaHua Y3UI
SOHb! 3M3 no IEC 61643-21 SoHe! 3M3 no 61643-11
0/1 D1 0/1 |
1/2 Cc2 1/2 Il
213 C1 2/3 I

8 MynbTUCUCTEMHbIE YCTPOWCTBA 3alNTbl OT UMIMY/IbCHbIX NePeHanpPsXeHN

Kak npaswno, npumeHeHuss Y3WIM Ha BBOAe B 34aHWe ceTW MNepeMeHHOro/NnoCTOSHHOro Toka wan Tene-
KOMMYHVKALMOHHOM  CNyXObl MOXeT OblTb HefoCTaTOYHO ANA  3alWuTbl  K1acTepoB  060pyAoBaHMs,  YyBCTBU-
TENIbHOTO K NepeHanpshkeHusM, TakuMxX Kak KOMMbITepHble paboune CcTaHuuM W MyNbTUMEAUiHble UeHTpbl. B
CUTHa/IbHBIX  Kabensx MOryT BO3HMKaTb BHYTPEHHWE CKauku HanpshkeHus u3-3a WHOYKTUBHOW CBSA3W BHYTPU Ka-
6enbHON ceTn 3paHus, u3-3a oTBefeHuss Toka Y3WIM B cuctemy 3a3emnieHMss U pasHuulbl NOTEHUWaoB  3a3eM-
NAWNUX  31eKTpodoB. MynbTucucteMHble  Y3WI  OONOMHAKT  CyWECTBYWOLYy — 3awmTty, obecneuvMBas  floKasib-
HYyI0 3aWuTy Knactepa o6opyfoBaHuss. KOMMyHMKaLuMu HanpaBnsawT —4yepe3  MynbTucucteMHoe Y3WIM, koTopoe
3aWwmiaeT  KOMMyHVKauuy B KnacTepe [0 O6Leil ONOpHOM TOYKM W CHWXKAET  LMPKYIUpylowme  UMMYySbCHble
TOKM B TOYKaxX COEAMHEHUI 3a3eMeHNs knacTepa.

Koakcuanohbii kabenb | Y3UN

AnteHHa y3un Ipynna oGopyaoraHus

‘Tened)ouuaﬁ nMHuS| Y3un

Muranve AC y3un

[ ® ® ¢ & |V

;
+
TNBC nuxms curnana Y3un

]

PucyHok 10 — OTtaenbHble Y3UI
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OTU yCTpoiiCcTBA COCTOAT M3 KOMOGMHAUMM CXeM 3aluMTbl B OLHOM Kopryce, NO KpaviHeli mepe, AN OBYX
pas3fMuHbIX  KOMMYHMKaUWiA, 4YTO OrpaHMuMBaeT MepeHanpsbkeHuss 06opyfoBaHus U obecneumBaeT  BbIPaBHU-
BaHWEe MOTEHUMasIOB MeXAy pas/IMYHbIMM  CUCTEMaMM  KOMMYHMKauuiAi. Cxembl 3awyTbl OT  MepeHanpshkeHust
KOMOMHMPOBAHHbLIX  3aLUMTHbIX YCTPOWCTB AO/MKHbI OTBeyaTb TpeboBaHuam |EC 61643-11 pgna uenein nuta-
HMA un IEC 61643-21 pns uenein ceasu/curHanmsauum.  MynbTUCMTEMHOE YCTPOWCTBO  3alUMTbl  OT  MMMYJ/IbCHBbIX
nepeHanpshkeHnii HasbiBatoT MY3U.

MoryT  cywecTtBoBaTb  MeTOAbl  MOAK/IOYEHWS,  KOTOpble  MPUBOAAT K BO3HMKHOBEHWIO  HaBEAEHHbIX
MarHuTHbIM ~ MOJSIEM  UMMY/IbCOB B  MNPOBOAKE  3[aHWsA, TMOBbLIWEHWIO MoTeHuuasla 3eM/M U HecoBepLUEHHOMY
COEeVHEHMIO Mexay cuctemamu KOMMYHWMKaLMiA 3N1EeKTPOCHaGXEHNSA " 3/1EeKTPOCBA3MN. MY3Un 6b1710
paspaboTtaHo [Ana  3almMTbl  0060pyAOBaHMS U NIOKA/IM30BaHHbIX [Pynn  060pyaoBaHUs OT  TakMx Npobnem, Kak
nokasaHo Ha pucyHke 10, rae rpynna o60pyAoBaHvs NOAKMI0YEeHa KO MHOTMM CUCTEeMaM KOMMYHUKaLWiA.

OTANYNTENBbHON  OCOBEHHOCTbIO  KOHCTpyKuun  MY3UM  aBnsetca  cBaAsb  Mexay Y3WM  gna oTaenbHbiX
KOMMYHVKaLUA. 3TO CBOAUT K MUHUMYMY pasHuLy NOTEHUMaIOB MEXAY KOMMYHMKaLUUAMM (CM. pUCyHOK 11).

I e |
KoakcuanbHbii | Y3UN | kabens

L

I a ofopyposa
AHTEHHa Y3 pynn PyAOBaHMS

My3un

‘ TenedoHHas nmHra | Y3UN

| Muranue AC _ PE| yayn | MHorononiocHbie

PE O

‘ NBC nuHus curHana | y3un

=

PucyHok 11 — MY3WI ¢ BapnaHTOM NOAKN0HEHMSA K Touke 3a3emsieHns (PE)

B 3aBMCYMOCTY OT NPUMEHEHMSA MOXET NOoTpeboBaTLCA NPOBO/, 3a3EM/IEHMS.

lMpoBepka  coedvHeHUA MY3UIM  3aknovaeTcs B nojaye  WMMNY/IbCHOTO  MEepeHanpsaxeHus Mexay
OTAE/NIbHbIMU  CUCTEMaMW, WX 3a3eM/IeHMeM MO OTAEefIbHOCTM WAM COBMECTHO B OOLeil Touke, C nocneayowmm
n3MepeHviem Toka, NPonyckaemoro Ha 3awmieHHon ctopoHe MY3UI B TOUke 3a3eMsieHns.

COBMECTHYI0O TOUKY MPMBSA3KM MOXHO MOMy4nTb B YCTpoOWCTBe nMbBO nyTeM nNpsAMOro npucoeguHeHus (Cm.
pucyHok 11), nnbo nocpeacTBOM MOAXOAAWEro KOMMOHeHTa (CM. pucyHok 12), Hanpumep, K3WM  (KOMNOHEHT
3aWmMTbl  OT  UMMY/IbCHOTO  MepeHanpsKeHus)), KOTopblii  obecneunBaeT  U30MAALUIO B HOPMa&/lbHbIX  YCNOBUAX

n  ahIeKTUBHYIO CBSI3b NPV BO3HWKHOBEHWU VMMY/IbCHOTO MepeHanpsXkeHWs B OAHOW uam  06enx cucTemax.
K3WM moryT 6bITb NHTErpMpoBaHsl B Y3UIT.
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| KoakcuanoHbiit| Y3 | kaberns

| AHTeHHa Tpynna oBopynopanua

gl &
i

My3un

| TenedoHHas nuHus | V3N

nd

)
m
I
(]
=
A

| Muratne AC MHOTONONIOCHbLIS

PE O

5&
b
o |

LAN nuHus curHana

8
ES
3

PucyHok 12 — MY3UIN ¢ K3UIM ¢ BpeMeHHbIM NpucoeanHeHnemM K BbiBogam 3asemnerus (PE)

OG0 TOYKY MOXHO OpraHu3oBaTb B YCTPOCTBE /MO0 nNyTeM MpPSAMOro npucoeanHeHuns, nnéo c  Y3UM,
KoTopoe obecneyvBaeT M30MAUMIO B HOPMa/IbHbIX  YCMOBUSAX, W  3(P(EKTUBHYHO CBA3b MNpPU  BO3HWKHOBEHUU
MUMMY/IbCHOTO NepeHanpsKeHns B O4HOM MM 06emx cuctemax.

MY3WUIM cnepyetT pacnonaratb BO3/e 3awuvuwiaemMoro obopygoBaHua (komnbloTepa, TenedoHa wn 1. 4.).
CornacHo IEC 62305 oHm 6yayT wucnonb3oBatbcsi B 3M3 1-2 wnm 3M3 2-3. CnepoBatenbHo, MY3UI He 6ypet
paccuMtaHo Ha paboTy C nNpsAMbIMU TOKaMW MOSIHUW, KOTopble 6yayT BO3HMKaTb B 30He O0-1. B Tabnuue 5 no-
KasaHa B3aMmoCBsi3b Mexay 3M3 1 3anpalumBaemMbIMy KaTEropmsMm UcnbIiTaHnin Y3UI.

Tabnuya 5 — B3anmocssidb Mexay 3M3 1 3anpaluinBaembIMy KaTeropusimMm ncnoitaHnii My 3Un

30HA MOSTHUE3ALLNTH! Kateropwus ucnbitaHus ¥Y3UIM no Knacc ncnbitanns Y3UIMN no
= IEC 61643-21 IEC 61643-11
3M3 0/1 He npumeHumo He npumeHumo
3M3 1/2 Cc2 Il
3M3 2/3 C1l 1]

B [JononHeHWe K (PYHKUMM OrpaHuYeHus HanmpshkeHus CeTeBoro BBOJA M BBoJa O6MeHa [JaHHbIMU  MY-

3N pomkHO yAOBMETBOPATb CBOWCTBAM MNepedayn W YCTaHOBKM MHTepdieiica CBSI3M  [AaHHbIX, KOTOPbIA OHO
o6cnyxumBaer.

9 KoopauHauua Y3UTM/ONT

UToObl B YCNOBMSAX MNepeHanpsxeHns ob6ecneyuntb KoopAvHauml ABYX KackafHblix Y3WUM wam Y3V nu
OUT, nognexawmx 3awmrte, BbIXOAHble 3alWuTHble ypoBHM Y3UIM 1 He [AO/MKHbl NpeBblWaTb YPOBHWM BXOAHOWA
ycTonunsocTt Y3UM 2 nnn OUT gns BceX M3BECTHbIX U HOMUHASTbHbLIX YCIOBUIA.

KoopanHauma gByx kackagHbix Y3WUIM  pgocturaetca  npu  cobnogeHnyn  cnepylowmx  KpUTepues: Up <
Lt 1p < /[N (pucyHok 13). Ecnu Takue yCnoBUA KOOpAMHAUWMW He [OCTUTHYTbl, €e MOXHO peasm3osBaTb C
NMOMOLLbIO 3N1EMEHTA pa3beNHEHUS, KOTOPbIA HY>KHO onNpeaenuTb NyTem U3MepPEHWA.
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4N2: AN OUT — HanpsXeHre B Pa30OMKHYTO Lienu reHepaTopa, UCMo/b3yeMOoro /151 POBEPKN YCTONUNBOCTY; /|y; /iy our — TOK KOPOTKOTO
3aMblIKaHNs reHepaTopa, MCMo/b3yeMoro /19 NPOBEPKM YCTOMUNBOCTY; U, — yPOBEHb HANPSHKEHUS 3aLNThI; /, — CKBO3HOM ToK

MpuvevaHne — B cnyyae ogHonosilocHblXx  Y3WUIM  cnepgyet  yuuTbiBaTb  OOMOJIHUTENILHOE  MOHWXKEHWe
HanpsXeHNs Ha napasisie/ibHO BK/THOYEHHbIX BbIBOAAX.

PucyHok 13 — KoopauHauua asyx Y3UN

B cnyyae opHonontocHblx Y3WI cnefyeT yuuTbiBaTb [AONOMHUTENbHOE MOHMXEHWE HaMpsHKeHWs Ha na-
paninenbHo BKMOYEHHbIX BbiBofax. [lpumep npueegeH B IEC 61643-12 npu noHwkenun L/, (Bblaepxusaemo-

ro HanpshkeHums) Ha 20 %.
Mockonbky Y3WUM coAepXUT Kak MWHAMYM OfHO He/IMHeliHOe YCTPOMCTBO  OrPaHWYEHUst  HanpsbkeHwus,

BbIXOAHOE HanpsXkeHne pasoOMKHYTOM LUenu 3awuTbl OyaeT WCKaXeHHOW Bepcueli  NPUIOXKEHHOro  (Pa3OMKHY-
TOr0) MepeHanpskeHnss OT  UCMbITATe/IbHOrO reHepartopa. 3TO 3aTpyfAHsAeT obliee onpefesieHVe  KoopAuHauum
Y3 «4yepHoro sAwyka». besonacHee Bcero wucnonb3oBatb Y3WI, pekomeHOoBaHHble W3rotoButenem. Usro-
TOBUTE/Nb CMOCOGEH OUEeHWTb, Kak BO3MOXHO [OCTWYb KOOpAMHAUMW WM Kak ee onpefeninMtb C MNOMOLLb  UC-
nbiTaHuin. Onsa  koopguHaumm  Y3UMN ¢ OWUT Heobxogumbl  TpeboBaHusl, MHopMauns, NPOTOKO/bl  UCMbITAHWUIA
oT nsrotosutena OUT.
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MpunoxeHne A
(cnpaBoyHoOE)

KOMMNOHeHTHI, OrpaHnymBatoLme HarnpsxeHue

A.1 KOMMOHEeHTbI donKcaumn

A.1.1 O6wme cBeaeHus
MapannenbHo MNOAKMOUYEHHbIE KOMMOHEHTbI (hMKCAUMU SBNAIOTCS HENMHENHbIMU 3/1eMEeHTaMU, KOTOpble OrpaHuyu-

BalOT NepeHanpshxeHVs, Npesbialyie 3afaHHOe HanpshkeHue, obpasys NyTb C HU3KMM COMPOTWMB/IEHWEM [ANS OTBefe-
HWA Toka (pucyHok A.1).

MonHoe
CONpoOTUBIEeHNE MMnynbc HanpsoKeHus!
MCTOMHUKE
MmMnynsc Toka UeTOUHUKA
PukcuposaHie

Hanpsokerue
Ha KOMIOHBHTE
uKcaumuu

mm

KoMroHeHT
cukcaumu

-

PurcyHok A.1 — Pabouunii pexum KOMNOHEHTOB dhukcauum

A.1.2 MeTannookcugHbliin sBapuctop (MOB)

MOB — 3TO He/iMHEeHbI pe3ncTop, M3rOTOBMIEHHBIM M3 OKCUAOB MeTau/ioB. B 60sblieil yactu guanasoHa orpa-
HWYEHUSI HanpshkeHus HanpshkeHne MOB HenuHEHO yBennuMBaeTCsi C yBe/IMYEHWEM Toka. Ha cambiX BbICOKMX YPOBHSIX
Toka npeob6nagaet 06beMHOe CONPOTUBEHNE MaTeprana, YTo fenaeT ero xapakTepucTuky npakTuIecku IMHeNHON.

KomnoHeHTbl MOB focTynHbl ¢ HanpsbkeHnem U, okono 5 B v Bbllle, Kak NpaBu/io, C AOMYCTUMbIM OTK/IOHEHUEM
okono *10 %. B ycnosusix BbICOKOrO WMMMY/IbCHOrO TOKa OrpaHuumsalollee HanpshxkeHne MOB mMoxeT 3HauuTesibHO BO3-
pactu. 3T0 MOXET NOMO4Yb B KoopAuHauuu kackagHbix Y3WIM, HO nocnegytouiee o6opyaoBaHWe MOXET nogsBeprarbcsi
BO3/Ee/CTBMI0 BbICOKOTO HaMpsDKEHNS.

MOB vMeeT KOPOTKOe Bpemsi OTK/MKa, YTO AenaeT ero NpUrogHbIM A1 OrpaHUYeHus GbICTPbIX NepexofHbIX Ha-
npsbkeHnii. OH Takke 0651a4aeT BbICOKOW TEN/0EMKOCTHI0 M MOXET paccemBaTb A0BO/ILHO 6G0JbLUOE KOMMYECTBO 3HEPTUM.
Bo3zgeiicTBue 60/bLIOTO KONMYECTBA UMMY/IbCOB HOMWHAIBHOTO TOKA WM HECKOJIbKUX MMMY/bCOB, MPEBbILLALINX HOMU-
HaslbHble NnapamMeTpbl KOMMOHEHTOB, NpuBeaeT K Aerpagaumn MOB. JT1a gerpajaumsa B CBOK o4yepefb BeeT K NMOHWMKEHUo
U., v ee crieayeT yunTbiBaTb Npu NPUMEHEeHUN TakuX KOMMNOHEHTOB.

MOB o06nafaeT BbICOKOW €MKOCTbI0. JTa XapakTepucTMka OrpaHMuMBaeT BO3MOXHOCTb €ro NPUMEHEHWSI B HEKOTO-
pbIX BbICOKOYACTOTHbIX 06/1aCTSX.

A.1.3 KpeMHuneBble NoyrnpoBoOaHNKN

A.1.3.1 Obwue cBegeHus

DTN KOMMOHEHTbI 06pa30BaHbl OAHUM MU HECKONbKMMU PN nepexogamu.

Kak npaBusio, 3TV KOMMOHEHTbI CMOCOGHbI CNPaB/ATLCA NWWb C HEGOMBbLUMMWN YPOBHAMU 3HEPTUN U YYBCTBUTESIbHbI
K Temnepatype. OHM MCNOMb3YIOTCA TaM, rae TpebyeTcs ObICTpOe OrpaHMyeHue HamnpshkeHwus, 1 MoryT obecneyvBaTb 3Ha-
YeHus orpaHuyeHnsa HanpsxxeHus ot 1 B v Bbiwwe.

A.1.3.2 MpamocmelLeHHbIi PN-nepexos

MpamocmelleHHbI  PN-nepexos o6nagaet npsambiM - Hanpsxedvem (V) npumepHo 0,5 B. B 6onbueit vactu
AvanasoHa OrpaHNYMBaemMoro HanpshkeHus TOK Avoda ObICTPO BO3pacTaeT C yBe/IMYEHUEM MNPUMIOXKEHHOTO HanpshKeHus.
B ycnoBusX BbICOKOTO TOKa NpsMoe HanpshkeHne V; MoxeT Bo3pacTu 4o 10 B nnm sbile.
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B ycnoBusix 6GbICTPOro pocta MPUIOKEHHOTO HaMpPsHXKEHUS AUOL MOXET C034aTb HEKOTOpbIi BbIOPOC HanpsKeHUs.
Takoii BbIGPOC (NPAMOE HanpshkeHe BOCCTAHOBNEHMSA, V) MOXET ObiTb 60/bllUe, YeM MPAMOE HarnpsXXeHue Mnpu BbiCo-
KOM TOKe. B NpsiMOM CMeLLEeHUN NOMIAPHOCTU MO MMEET OTHOCUTE/IbHO BbICOKYHD €MKOCTb. OTa eMKOCTb 3aBUCUT OT YpOB-
HA CUrHas1a U CMELLEHNA MOCTOAHHOrO ToKa. Ecnu guof mcnonb3yetca ¢ o6parHbIM CMELLEHUEM, eMKOCTb YMEHbLUAETCS.
CO6OpKM 3TMX KOMIMOHEHTOB, COEAMHEHHBLIX Moc/nefoBaTe/lbHO A1 6onee BbICOKOro paboyero HanpskeHus, takke 6yayt
NMETb 3HAYNTESIbHO YMEHbLUEHHYIO EMKOCTb M3-3a MoC/1e0BaTeIbHOro CoeANHEHNS.

A. 1.3.3 laBuHHbIE Npobusaemble anoabl (JIM4)

Nnna — ato obpaTtHocMmelleHHble PN-nepexofbl C MOPOroBbIM HarMpshkeHWEM WM HanpskeHnem npobos B Aua-
nasoHe NpUMepHO OT 7 B u Bbiwe. Ha 6onblieil yacTn guana3oHa paboyero Toka TUMUYHOE HaMpsHKeHVWEe Ha KOHTaKTHbIX
BbiBoAax JIM /[ Mano namMeHsieTcs ¢ TOKOM.

NNA4 obnagaeT o4yeHb KOPOTKMM BPEMEHEM OTK/MKA, YTO AenaeT ero NpurofgHbiM A1 OrpaHnyYeHns odYeHb BObICTPbIX
nepexoaHbIX HanpsbkeHwii. Emkoctb /N[ 06paTHO NponopuMOHanibHa HanpskeHuto Npo6os, a Takke obpaTHO nponopuu-
OHa/IbHa NPUIOXKEHHOMY HaNPsSXXEeHWI0 M60 OT curHana, IM60 oT paboyero NOCTOAHHOIO HaNPSXXeHUS.

AON4 ¢ ogHVM nepexofoM ABASETCA OfHOHAanpaBieHHbIM. UTO6bl NOAy4YNTb PEBEPCUBHbLI KOMMOHEHT, MNocneno-
BaTesibHO ¢ nepsbiM JIM[ BKIOYAOT BTOPOI KOMMOHEHT € obpaTHOl NONAPHOCTbI. Mpu 060K NONAPHOCTA KOMMOHEHT
JeiicTByeT kak naBuHHbIA O] nocnegoBaTesibHO C NPAMOCMELLEHHbIM AMOAOM. 3TV ABa KOMMOHEHTa MOryT ObiTb MHTe-
rpypoBaHbl B eguHyto cTpyktypy NPN unu PNP B Buge MMKpPOCXeMb!.

A. 1.3.4 inon 3eHepa

O6paTHOoCMeLLeHHble PN-nepexodbl npy Npoboe CcTabuivTpoHa MMERT HanpshkeHne npobos npumepHo ot 2,5 Ao
5,0 B. B ot/imune ot NN HanpshkeHMe Ha BBOAAX CTabUNNTPOHa 3HAUYUTEIbHO YBE/IMYMBAETCA C TOKOM. Takoe noBblle-
HVe MOXeT B[BOe MpeBbILLaTh HanpsxeHme npo6os.

A. 1.3.5 inog WoTTkn

Onogbl WoTtTkm — 3710 cTpykTypbl NPN mnn PNP. OHM UCNOMb3ylT paclumpeHne 06eAHEHHOro Cnosi LeHTpasib-
HON 06nacTu € yBesIMYeHWeM MPWIOKEHHOTO HaMpPsKeHUs ANS AOCTUXKEHWUS MPOBOAMMOCTM Mexay 061acTaMu npocTpaH-
CTBEHHOTO 3apsiia AByX PN-nepexogoB. BO3MOXHbl HanpsbkeHus npo6os BenuuuHoii B 1 B. Anogbl WoTTkn ctanu 3ame-
HO AMoA0B 3eHepa C HU3KUM HanpsKeHNeM 1 HU3KOM eMKOCTbIO.

A. 1.3.6 TyHHENbHbIN grog,

TyHHenbHble AnoAabl npeacTaBnsAoT coboit cTpykTypbl NPN mnnm PNP, ocHOBaHHble Ha AeicTBUM TpaH3ucTtopa A/s
CO3[aHNA XapakTepuCTUKX, OrpaHuymBaoLleil obpaTHoe HanpsbkeHune. Kak TO/bKO JOCTUraeTcs HampsbkeHue npo6os, Ha-
npsxeHve Ha BbiBOJaX ObICTPO MajaeT C yBesiMyeHWem Toka MpUMepHo A0 60 % oT HanpskeHus npobosi. BbICOKME TOKM
NPUBOAAT K MOBbILWEHUIO HanpshkeHusi. Mo cpaBHeHuto ¢ JIMJ ¢ Tem e TOKOM npo6os cnepsawwmii gnop obnagaet 6onee
HU3KUM OrpaHnymBatoLLm HanpsHkeHneM.

YpoBeHb BO3BpPaTHOIO CUrHana 3aBWCUT OT HanpsbkeHus npobos. [Ons KOMMOHEHTOB HamnpshkeHnem 10 B ypoBeHb
BO3BPATHOrO CUrHaa OYeHb Masl.

A.2 KOMMOHEHTbI KOMMYyTauun

A.2.1 O6bwme cBeaeHns

3T napanniefnibHo MNOAKMOYEHHbIE KOMMOHEHTbl KOMMYyTauun ABASIOTCA HENVHENHbIMU  3NeMeHTamu, KoTopble
OrpaHnyMBalOT NepeHanpsxeHuns, npeBbillalowye 3aJaHHOe HanpshkeHue, o6pasys NyTb C HW3KUM CONPOTUBEHWEM AN
oTBefileHns Toka (pPUCyHoK A.2).

MonHoe

COMpOTUBIEHKUS
MCTOMHUKE Wmnynse Toka
Kommyrayws

W&.e

<«— VMNynbe HanNpsoKeHust
VCTOMHUKA

KomnoHeHT
KOMMYTaLMK

HanpskeHue
Ha KOMIOHEeHTS
KOMMYTaLuu

PucyHok A.2 — Pabounii pexxmum KOMMOHEHTOB KOMMYyTaLum
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A.2.2 lazopas3psagHble Tpybku (FPT)

la3opaspsgHble TPy6KM COCTOAT M3 ABYX WU Gonee MeTa/l/IMYeCcKUX 3/1EeKTPOAOB, pasfefieHHbIX 3a30poM nopsaka
1 MM WX MeHblUE U YAEePXMBAEMbIX KepaMUYECKUM WU CTEKIAHHbIM UuavHApom. Cmecn 61aropofHbiX ra3oB nof Aas-
NIEHVeM BbIWE U HWKE aTMOCKEepHOro 3arosiHAIT BHYTPEHHee NPOCTPaHCTBO. Korga MefieHHO Bo3pacTalollee Hanpshke-
H/e Ha 3a3ope AocTuraeT 3HayYeHWs, OnpefensemMoro B MNepBYl0 oyepefb PacCTOSHUEM MeXAy 3NeKTpoAamu, AasfeHnem
rasa v rasoBOil CMeCb0, HaYMHAETCA MPOLECC MOHM3auUMU. ITOT npouecc GbICTPO NPUMBOAUT K 06pasoBaHMI0 Ayrn Mexay
3aneKkTpojamu, Npu 3TOM OCTATOYHOE HarnpsikeHne Ha KOMMOHEeHTe najaeT A0 3HavyeHus, Kak npasuio meHee 30 B. Ha-
npshKeHve, Npy KOTOPOM NPOUCXOAWT 3TOT NPOLECC, ONpeaesnieTcs Kak HanpshkeHne Npo60osi KOMMOHEHTA.

Ecnn npunoxeHHoe HanpsbkeHue (Hanpumep, nepexogHoe) 6bICTPO BO3pacTaeT, Bpemsi, Heobxoaumoe Ans npo-
Luecca MOHM3aLuW, 06pa3oBaHUs Ayrn, MOXEeT MO03BO/IUTb MEPEXOAHOMY HaMpsHKEHUIO MPEBbLICUTL 3HauveHue, Tpebyemoe
Ana npo6os, onMcaHHOro B npeAplayliem absaue. ITO HaNpsHKeHWe OnpefenseTcs kak MMMY/IbCHOE HanpsbkeHue npo6os
N ABNSETCA NONOXNTENBHON (DYHKLUMEN CKOPOCTU HapacTaHWs NPUIOXKEHHOTO HaNPsHXKEHNA (UMMY/IbCHbIE MOMEXM).

M3-3a nepekntoyatollero AeiCTBUA M MPOYHON KOHCTPYKLUMM rasopaspsiiHble Tpy6kM MpeBocxXofdT Apyrue Kommno-
HEHTbl NO TOKOHecylleli cnocobHOCTM. MHOrMe Tunbl rasopaspsfHbiX TPYOOK MOryT Nerko nepeHoCUTb UMMY/bCHbIE TOKM
00 10 KA, ckaukn HanpshxeHus 8/20.

KoHCTpyKuMA rasopaspsgHbix TPyOOK TakoBa, YTO OHU MMEKT OYeHb HU3KYHD €MKOCTb, Kak npaBuio mMeHee 2 no.
3T0 NO3BOMIAET UCNO/L30BATL NX BO MHOTNX BbICOKOYACTOTHbIX 061aCTAX.

Mpn cpabatbiBaHun PT (ra3opaspsagHble Tpybku) MOryT reHepupoBaTb BbICOKOYACTOTHOE W3/TyYEHWe, KOTopoe
MOXET OKasblBaTb B/IMSHWE Ha UYBCTBUTE/IbHYIO 3/1EKTPOHWKY. B 3aTol CBA3WM uenecoobpasHo pasmewartb uenu NPT Ha
onpeAesieHHOM PacCTOSHUM OT 3/IEKTPOHUKW. PacCTosiHe 3aBUCUT OT YyBCTBUTE/ILHOCTU 3/IEKTPOHMKM M OT TOrO, Ha-
CKOJIbKO XOPOLUO 3/1eKTPOHMKa 3aliuuieHa akpaHoM. Ewe oguH cnocob msbexartb atoro adhchekta — nomectutb NPT B
9KpaHUpPOBaHHbIN Kopnyc.

A.2.3 Bo3ayuiHble pa3psaaHuKu

3T KOMMOHEHTbI CXOXWU B CBOE paboTe C rasopaspsgHbiMU TpyOkamu. PasHuua 3akivaeTcs B UX KOHCTPYKUMK U
B TOM, 4YTO, Kak credyeT U3 Ha3BaHWUs, OKPYXaloLuii BO34yX SIB/ISAETCA rasoM, pasfensiiowyM 3/1eKTpoabl. KOHCTPYKTUBHbIE
OT/IMUNA BKIOYAOT B cebs ropasgo MeHblunii 3a30p, kak npaswio nopsgka 0,1 MM, u yrnepogHble, a He MeTa/lInyeckme
anekTpodbl. Mbilb M BNara M3 OKpyXawllero Bo3gyxa W rpacdutoBas Nbliib, o6pasyoliascsa B pesynbTare AyroBoro pas-
psaga, 6bICTPO COKpalalT CPOK CYyXObl 3TUX KOMMNOHEHTOB. Kpome TOro, 4acTuupbl MNblM MOTYT ¢pakTUYecku nepekpbiBaTb
3a30p, 4TO NPUBOAMT K NEpemMeHHOMY COMPOTUBIIEHWIO, KOTOPOE MOXET CO3faBaTb NMOMEXW B JIMHUM NPU UCMO/b30BaHUN
TeNIeKOMMYHMKaLWiA.

lMockonbKy B KayecTBe rasoBOro [AM3/1eKTpMKa WCMOoSb3yeTcs BO3AyX NPV atMOCepHOM [aBfieHuun, MUHUMasibHoe
npakTMyeckoe HanpshkeHue npo6os A1 3TUX KOMMOHEHTOB Kak npaswuno coctasnseT 350 B. 3To conoctaBumo MpUMEPHO
¢ 70 B ana rasopaspsgHbix Tpyo6ok. OfHako 13-3a Masioil Be/IMYMHbI 3a30pa OTHOLUEHWE WMMMNY/IbCOB WW OTHOLUEHME UM-
My/bCHOTO MPO60SA K HanpsKeHWo Npo6os AN BO3AYLUHbIX PaspsaAHUKOB HIDKe, YeM ANs rasopaspsgHbix Tpybok. CerogHs
NCNOMb3YTCA MUNIMOHBI 3TUX KOMMNOHEHTOB, HO OHWN NPOU3BOAATCS B HEOO/bLUNX KONNMYECTBaX.

A.2.4 TUPUCTOPHbIA orpaHnunTenb HanpskeHns (TOH) co cTtabunuanpoBaHHbIM HanpskeHVem
(camoynpaBnsiemblin)

TUPUCTOPHbLIA orpaHuumTenb HanpskeHus (TOH) co cTabunn3npoBaHHbIM HaMpPSHKEHWEM WCMOJb3YeT HanpshxeHue
npo6os BHyTpeHHero NP-nepexoga [N yCTaHOBKM MOporoBoro HanpsbkeHus (cm. A.1.3.3, A.1.34 n A.1.3.6). 370 Ha-
NnpskeHWe ycTtaHas/MBaeTCcs Mnpu M3rotoenieHnn TOH. MNpy NpeBbIWEHWW ONpefesieHHOro 3HavyeHuss Toka Npobos CTpyk-
Typa NPNP pereHepupyetcsa u nepexoguT B COCTOSIHUE HU3KOTO HanpshxkeHus. [MKoBOe 3HayeHue HanpskeHus npobos
Ha3bIBAaeTCA HanpsikeHnem npobos (V(gop. Ana otkmoueHns TOH TOK M3 3alUMLIEHHOV CUCTEeMbl [O/DKEeH ObiTb Hibke
napametpa ygepxaHua Ttoka TOH. Bce napametpbl TOH uyBCTBUTE/bHBI K Temneparype, U 3TO CnefyeT yyuTbiBaTb Npu
npuMmeHeHun Y3UI ¢ ncnonb3oBaHMeM 31O TEXHONOTMN.

PeBepcuBHble kOMMOHEHTbI TOH MOryT 6biTb CUMMETPUYHLIMW WAN aCUMMETPUYHbIMK. OJHOHaNpPaB/eHHbIE KOM-
noHeHTbl TOH Bcerga obecneyvBalT KOMMyTauMi0 TOMbKO B OAHOW nonspHoctu. Mpu gpyroi nonspHoctn TOH moxet
6/710kMpoBaTh NPOXOXAeHe Toka Wau NpoBoAMTb 6onbLIOA TOoK, ecnn avof (PN-nepexof) WHTErpupoBaH napasienbHo.
DTN KOMMOHEHTbI OAHOHAMNpaB/eHHOro Tuna o06/1a4alT onpefenieHHbIMY NpenMyLLecTBamMmyi B KOHKPETHbIX 061acTax npu-
MEHeHMS.

MHoxecTBeHHble PN-nepexogbl TOH paeicTBUTENbHO YMeHbLUAT O6LLY eMKOCTb; Kak MpaBui0 UCMOMb3ykTcs
3HaueHUs OT AecHATKOB O coTeH nukodhapasd. Kak u Bo Bcex ycTpoiicTBax ¢ PN-nepexofom, eMKOCTb 3aBUCUT OT CMelle-
HMA NOCTOSIHHOIO TOKa M amnanTyfbl curHana. HanpspkeHne npo6os 3aBUCUT OT MOBBIWEHUS TOKa. HanpshkeHne npombi-
NEHHOI 4acToTbl UCNONb3yeTca ANs onpefenieHns MeAJ/IeHHOro HanpsbkeHusi npo6os. Mpy BbICTPbIX Temnax MOoBbILLEHNS
MMMYNbCHOE HanpshxeHne Npo6ost MoxeT 6biTb Ha 10—20 % Bbliwwe.
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Mpu Cpa6aTbIBaHVII/I TOH MOXeT reHepupoBaTtb BbICOKOYACTOTHbIE KonebaHus, KOTOpbl€ MOTYT B/IUATb Ha 4yBCTBU-
Te/IbHYI0 3NEKTPOHUKY. [pu nNpuUMeHeHWW f[aHHoro Tuna 3awuTbl cregyet CO6]'IPO,CI,aTb OCTOPOXHOCTb, 4yTobbI CBECTU K
MUHUMYMY B3aVIMO,D.eﬁCTBI/Ie CO CMEeXHoW 3!'IEKTp0HI/IKOI7I.

A.2.5 TUPUCTOpPHBI orpaHnuuTensb HanpsxeHns (TOH) — ynpasrisiemble TUMbl

B ynpaensiembix HanpsbkeHnemM TOH ucnonb3yeTcs BblBOA 3aTBOpa A8 NOAKMOYEHUS K LieHTpasibHbIM 061acTam
P nnn N ctpyktypel NPNP. MNogxniovyeHne 3aTBopa K BHELUHWMM WCTOYHMKAM OMOPHOro HanpshKeHus 3afaeT aHasIorMyHoe
3HauyeHne noporoeoro HanpsbkeHus TOH. Takoii Tun TOH ncnonb3yeTcs, KOor4a HYXHO OrpaHuunTb NepeHanpshkeHne, mak-
CMMa/ibHO 6/1M3K0e K OMOPHOMY 3HAYeHWo. BHELHUM WCTOYHVMKOM OMOPHOTO HAaMpshKEHUs MOXET ObiTb WCTOYHWK Hanps-
KEHUA 3MEKTPOHMKM 060pyaoBaHus. Mprbopsl ¢ 3aTBOpom P-Tuna obecneunBaloT 3aliuTy Mo OTpuLaTe/lbHOMY Hanpsxe-
HWo, a ¢ 3arBopoMm N-Tvna obecrneynBaloT 3alUMTy MO MOSIOXKUTENbHOMY HanpsKeHuo. CyLlecTByOT OfHOHanpas/ieHHble
N peBEPCUBHbLIE KOMMOHEHTbI.

21

OnekTpoTexHu4eckas bubnunoreka Anek.py



OnekTpoTexHu4eckas bubnunoreka Anek.py
[OCT IEC 61643-22—2022

MpunoxeHne B
(cnpaBoyHoOE)

TokoorpaHuyMBarLLie KOMNOHEHTbI

B.1 O6uwume cBegeHus

EcTb fBa Tvna orpaHuumTeneil Toka: HeBoccTaHaB/vMBaeMble (B.2), Tpebylowue pyyHOro BMellaTenbcTBa WKW OT-
K/IOYEHUST NUTaHWA A1 BOCCTAHOB/IEHWSI paGoThbl CUCTEMbI, U CaMOBOCCTaHaB/nuBaeMble (B.3), koTopble BO3BpaLLaloTCs

B MCXOAHOE COCTOsiHME [0 cpabaTbiBaHUs IMG0 MOYTK Cpasy Nocne NpekpalleHus neperpysku no Toky, M6o yYepes onpe-
[leneHHoe Bpemsi.

B.2 HeBoccTaHaBnvBaeMble OrpaHNynTeNInN ToKa

B.2.1 O6wume cBegeHus
ST orpaHnuMTeNny Toka MOryT ObiTb ABYXMOJIOCHBIMU MOCMELOBATENbHLIMIM KOMMOHEHTaMU, KOTOpPble MNpepbiBatoT

NpoxoxaeHne Toka B uenu (B.2.1), WM TPexnostocHbIMU KOMMOHEHTaMW, KOTopble OTBOAAT TOK OT 3allvliaemoii uenu
(B.2.2).

B.2.2 TlocnepoBaresibHble KOMMOHEHTbI OTK/TIOYEHNSA TOKa

B.2.2.1 O6wue cBepeHns

3T KOMMOHEHTbI NPeACTaBNAOT CO6Oli nocnefoBaTefibHble 3/1eMeHTbI, KOTOPble MPOBOAAT TOK B Uenu. CocTosiHue
neperpysky No TOKY 3acTaBfisieT KOMMOHEHTbl pas3MblkaTb Liefb, NpepbiBas TOK, Kak nokasaHo Ha pucyHke B.1. Y3WUM wnm
3awmieHHan Harpyska [o/DkHbl obecneumBatb MyTb C HU3KUM 3HAYEHMEM [OJIHOTO COMPOTMB/IEHWSA, YTOObLI Mocnenosa-
Te/IbHbIV OrpaHnunTe b ToKa (DYHKLVOHMPOBA.

MonHoe
OrknoMeHUe
CONPOTHURNEHWE
MCTOMHUKA Toka OTKNIYeHE
Hmnynbe Toka
OTknoveHne Tok, TeKyLii
yepes Harpysky
Wmnynbe

Harpyska

AMNYNse TOKQ .

L

PucyHok B.1 — Pabounin pexxum KOMNOHEHTOB OTKIIOYEHUA ToKa

B.2.2.2 Pe3ucTtop-npegoxpaHuTens

B.2.2.2.1 O6uwume cBegeHns

3TN KOMMOHEHTbI NPEeACTaBNsAlT CO60i NMHelHble pe3ncTopbl C yHKUMeW naaBkoro npegoxpaHutens, cpabarbl-
BalOLLEro Npu CBEPXTOKEe. DPYHKLUMSA NAABKOro NpefoxpaHutens MOXeT OblTb HEenocpefACTBEHHO BK/OYEHA B PesvcTop uam
6bITb NpeAcTaB/eHa B BuAe OTAE/IbHOTO 3/1eMeHTa, BCTPOEHHOro B annapat. CBEpPXTOK Bbi3biBAeT MeperpeB KOMMOHEHTA,
B pe3y/ibTare Takoro nosblLLeHUs TeMnepartypbl Lenb pa3pbiBaeTCs.

B.2.2.2.2 ToncronneHo4YHble pe3ncTopsbl

OTU  KOMMOHEHTblI M3roTaB/IMBAIOTCA [MYyTEM HAHECEHWS PE3UCTMBHLIX [OPOXEK Ha KepaMuU4YecKylo MNOAJIOKKY.
TouHas KOpPEeKTMPOBKA 3HAYEHWS COMPOTUBEHUS AOCTUraeTCs C NMOMOLLbI Sla3epHOW peskn. B HeKoTopbIX ciyvasx ofHa
CTOPOHa MOAJ/IOKKA MOXET UMETb [ABa CU/IOBbIX PE3NCTOpa, COr/lacoBaHHbIX 4151 MPUMEHEHWU A B CUMMETPUYHBIX JIMHUSAX,
a gpyras CTopoHa MOXeT UMeTb MacC/B Pe3UCTOPOB A1 NPUMEHEHUS B APYTMX CUCTEMAX.

KomnoHoBKa ¥ TemnsoBasi mMacca TOJICTOM/IEHOYHbIX PE3UCTOPOB O03HA4aloT, YTO COMNPOTUB/IEHNE HEYYBCTBUTE/ILHO
K WMMYAbCHbIM 3HEPrusaM. 3TW KOMMOHEHTbl WCNOMb3YKTCA B MNEPBYI ovepefb [ANA OTKIHOYEHUS TOKa B YC/OBUSIX
ANUTeNbHO Neperpysky No nepeMeHHOMyY TOKy. VIHOrAa nx HasblBatoT MOrIoLWAoWUMN UMY NbChbl PE3UCTOPaMK.

Tenno, Bblgensemoe B YC/0BUSAX MeperpyskM Mo MnepeMeHHOMY TOKY, BbI3blBAET CWJbHbLIA TeMnepaTtypHbIi

rpaAveHT B Kepamuyeckoii nog/ioxke. ECAM rpagueHT CTaHOBWUTCS upe3MepHbIM, MOAJ/IoXKa parMeHTMpyeTcs, paspbiBas
PE3NCTUBHbIE JOPOXKU 1 OTK/IHOUAS TOK.
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B HekoTOpbIX cryyYasx pgobasnsieTca nocnefosateflbHas nnaBkas BCTaBka W3 MNpunos, 4YToObl YMEHbLUUTb
XapakTepucTuKn AO/TOBPEMEHHOIO M1aBEHUS NPU MasiblX TOKax.

B.2.2.2.3 T1poB0O/I0YHbIE PE3NCTOPLI-NPESOXPaHNTENN

DTV KOMMOHEHTbI MPeACcTaBAAlT cob0l pe3ncTopbl C MPOBOJSIOYHON OOMOTKOM, 4YacTo 6e3 WHAYKTUBHOW HaMOTKM,
KOTOpble cofepxar NnaaBkuii NpegoxpaHnTesb, NAaBKyo Cnvpasb UK nepemMblyky.

B.2.2.3 Tnaskue npegoxpaHvuTesiv

MpefoxpaHnTenyu NPeACcTaBNsAOT CO6OW aBTOMATUYECKME OTK/IHYAaLWME 3/1EMEHTbl A5 3alnTbl 3M1EKTPUYHECKNX
ueneri oT Nneperpysku No Toky. TOK OTK/IlOYaeTCsA NPy NAas/IeHUN NNaBKOM NPOBOJIOKKM, B KOTOPOI NPOTEKaeT TOK.

B.2.2.4 Tennosble npesoxpaHUTeNn

OTN KOMMOHEHTHLI MHOTJa HasblBalOT TepMoBbIKNoYaTenamu. OHu obecneunBatoT 3awuTy OT Meperpysku, npepbisas
TOK M3-3a MOBbILIEHMSI TemnepaTtypbl Okpyxatoweli cpefbl. OHKM 6biBalOT HEBOCCTAHAB/IMBAEMOrO U BOCCTaHaB/MBAEMOrO
TUMNOB.

B.2.3 MMapasnesnibHble OTBOAALLME OrPaHNYMUTE IV TOKa

B.2.3.1 O6Lme cBefeHus

PaboTa 3TMX KOMMNOHEHTOB MPVBOAWT K KOPOTKOMY 3aMbIKaHWIO Harpysku, Kak nokasaHo Ha pucyHke B.2. OHwu cpa-
6aTblBalOT B pe3ysibTare NnosbILLEeHWs TemnepaTtypbl Npuéopa nm o6HapyXeHnst Toka Harpysku.
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PucyHok B.2 — Pabouuni pexxum KOMNOHEHTa OTBeAeHUs! ToKa

B.2.3.2 Tennosble KaTyLUK/

Tennosble KaTyLKM NPeACTaBaAalT CcOOO0/i TEepMUYECKN akTMBMPYEMbIE MEXaHMYeCkne KOMMOHEHTbI C nocrefosa-
TeNbHLIM 1 NapasinesibHbIM MOAKIIOYEHNEM K 3alimwaemMon AmHun. WX thyHKUMS — OTBOAMTb TOK B TOYKE MOAK/THOYEHUS
Lenu, TemMm cambiM NpeAoTBpallas npoTekaHue 3TOro Toka yepes 3alumuiaemoe 060pyfAoBaHue, Kak MokasaHo Ha PUCYHKe
B.3. Kak npaBuiio OHW W3roTaB/IMBAIOTCA C WCMO/Ib30BaHMEM 3a3eM/IAOWEr0 KOHTaKTa, yAepXvuBaemoro B Hepabouem
MOSIOXEHUN MpunoeMm. VICTOYHWK Tenna, kak npasusio, NpefcTasasowmii coboi cnupasib M3 NPOBOJIOKM C BbICOKAM COMPO-
TUB/IEHWNEM U NPYXMHY, BEET K 3a3€M/IEHMNIO KOHTaKTa 3a3eMIeHNS NPU NiasB/IeHNN NPUMOSI.

McTouHMKOM Tenna SIBMSeTCA HeXenartesibHblii SIMHERHbIA TOK, NpoTekarwuii yepes cnupasib U3 NPOBOJSIOKN C BbICO-
KM conpoTusieHnemM. ConpoTuB/ieHMe TemnsioBbIX KaTyllek A1 CBA3W, Kak npaswio, coctasnset 4,0 Om B AvanasoHe oOT
0,4 po 21 Om. PacnonoxeHne KOHTaKTOB TaKOBO, Y4TO MOCMe 3amblkaHus (cpabaTbiBaHWs) KOHTAKTOB TEM/I0BOW KaTyLUKM
TOK TeYeT HENOCPeACTBEHHO Ha 3eMJII0 1 NMPOXOAUT B 06XO0[ KaTyLUeK.

Tennosble KaTyLIKM NpefcTaBnsoT CO60M KOMMOHEHTbI OAHOPOAHOrO cpabaTbiBaHWs. BoccTtaHoBneHWe paboTocno-
COGHOCTU JIMHUM BO3MOXHO TOJSIbKO MOC/IE 3aMEHbl KOMMOHEHTA, COAepXallero TEensoByl KaTylKy. Bbuin paspaboTtaHbi
TEnoBble KaTyLIKM C BO3MOXHOCTBbIO pyyHOro cépoca, He Tpebyiowme 3ameHbl Y3UI. VX ncnonb3oBaHue oOrpaHuyeHo
NS NPpUMEeHeHus B 061acTsX, r4e 4acTo BO3HUKAOT HaBeJeHHbIe TOKW OT 3HeprocucTem ¢ yactotoi 50 My nnm 60 Iy,

Takxe BO3MOXHO MOCTPOUTL MpepbiBatoLLMe TOK TeM/10Bble KaTYLIKX, KOTOPblEe pasMblKaloT Lenb B pesyfbtare nepe-
TPY3K MO TOKY.
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PucyHok B.3 — lMapannenbHblii TENI0BOI TPEXMONOCHONM OrpaHnYnTeb Toka (TENN0BOIR NpeoxpaHnTenb)

B.2.3.3 TennoBoe pene

3T pene NpeacTaBnsloT CO60A TepPMUYECKN akTUBUPYEMble MEXaHWYeckne KOMMOHEHTbI, YCTAHOB/IEHHbIE HA KOM-
NMOHEHTE OrpaHnMyeHns HanpskeHusa (kak npaswno MPT). Kak npaBuio 3TO HeBOCCTaHaB/MBaeMble KOMMNOHEHTbl. ECTb Tpu
OCHOBHbIX TEXHOMOrMyM cpabaTbiBaHWsA: NAaBKuii NIacTMacCoBblli U30NATOP, MaBkas rpaHyna npunos unvM pasbeauHsto-
LLlee YCTPOWACTBO.

MnaBneHne MpPoOMCXOAWUT B pe3yfbTaTe MNOBbIEeHWS TemnepaTypbl B YCI0BUSIX TEM0BOIN Meperpysku orpaHvunBa-
IOWMX HanpshkeHne KOMMOHEHTOB MpW BO3AEWCTBUM AMTENIbHOTO 3neKkTpuyeckoro toka. Korga pene cpabatbiBaeT, OHO
3aMblkaeT orpaHuuMBaloLLMe HanpshkeHue KOMMOHEHTbl Ha 3eM/l0 U NPOBOAMUT WMMMNY/bCHLIA TOK, paHee MNpOTeKaroLnii
yepes OrpaHNYMBatOLLMA HANPSHKEHNE KOMMOHEHT.

- Pene Ha ocHOBe NnaBKOro MacTMacCcoBOrO K30/1ATOPA COCTOUT M3 MPYXUHbI C M1ACTMacCOBbIM U30/IATOPOM,
KOTOpbI OTAENsAEeT MPYXWHHbIA KOHTaKT OT BbIBOAOB KOMMOHEHTA OrpaHnyeHus HanpsxeHus. Npu pacnnasnieHun nnact-
Macchbl MPYXMHa KacaeTcs BCEX BbIBOAOB M 3aMblKaeT OrpaHMunTe b HanpsXeHus.

- Pene Ha ocHOBe NaBKMX rpaHy/n MpPUMNOs COCTOWUT M3 MPYXWHHOTO MeXaHu3ma, KOTOpbI oTAensieT NpoBOAHWK(M)
JIMHUA OT 3a3eM/ISIOWEro NpoBOJHMKA C MOMOLLbI0 FpaHynibl Npunos. B cnyvae TennoBol meperpysku rpaHyna npunos
NNaBUTCA U 3aMblKaeT HaKOPOTKO OrpaHNYMBaoLLNA HaNPsHKEHNE KOMMOHEHT.

- PasbeguHsiollee YCTPOWCTBO MCMOMb3YEeT MPYXUHHBIA Y3en, KOTOpbIiA yaepXMBaeTCs B Pa3OMKHYTOM MOIOXEHNM
C NOMOLLbI0 Naiky W 3amblkaeT OrpaHUYMBAIOLLMIA HaMPsHKeHWEe KOMMOHEHT Mpu LOCTUXEHUW ero TemnepaTtypbl Nepeksto-
YyeHus. Korga npunoil nnaeuTCSH, BbIKNOYATENb OCBOOOXAAETCA W 3aMblkaeT HaKOPOTKO OrpaHuuMBaloLLMin HanpskeHue
KOMMOHEHT.

B.3 CamoBoccTaHaB/iMBaeMble OrpaHuymnTesIn Toka

B.3.1 O6wume cBegeHus

3T orpaHnuMTeny Toka MOryT 6biTb ABYXMOJIOCHBIMU MOCMEfOBATENbHBIMI KOMMOHEHTaMU, KOTOPble MNpepbiBaloT
npoxoxaeHne Toka B uenu (B.3.2.1), uanM TPexmnosoCHbLIMU KOMMOHEHTaMU, KOTOpble OTBOAST TOK OT 3aliuliaeMoil uenu
(B.3.2.2).

B.3.2 TlocnepoBaresibHble KOMMOHEHTbI MOHMKEHNS TOKa

B.3.2.1 O6wue ceefeHus

OTU KOMMOHEHTbI NPeACcTaBNAT cobol nocnegoBaTtesfibHble 3/1eMEHTbl, KOTOPble NPOBOAAT TOK B Lenu. CocTosiHue
neperpysku No TOKy NPUBOANT K YBENIMYEHWNIO COMPOTUBEHNS KOMNOHEHTOB, YTO CHMXaeT TOK.
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PucyHok B.4 — Paboyunii pexxvM KOMIMOHEHTOB NOHWKEHNSI TOKa (TeNoBbiX)

B.3.2.2 Tennosble nocsiefoBaTe bHblE NMOHWXaKLWMe TOK OrpaHnunTeNu

B.3.2.2.1 O6wue cBegeHus

Mo3ucTop MCnosb3yeTcs B KAYECTBE KOMMOHEHTOB A1 MOHWXEHUA TOKa, Kak rnokasaHo Ha pucyHke B.5. Mosuctop —
3TO PEe3UCTMBHbLIN 31EMEHT, COMPOTUB/IEHNE KOTOPOro yBeNnUYMBaeTCs Ha NopsifoK U cpabaTbiBaeT, korga Temnepartypa ero
Kopriyca npeBblllaeT 3afaHHyl TemnepaTypy oOTkaodeHus (kak npasuno, 130 °C). lMpu oxnaxgeHunm A0 KOHTPOSIbHOM
TemnepaTypbl (kak npasuio, 25 °C) conpoTUB/IEHNE MO3UCTOpa CHWXKAeTCA [0 3HAYeHWUs, aHasIOTMYHOTO 3HaYeHuo nepes
OTK/OYEHUEM. [103UCTOPBLI UCMOMNB3YIOTCA B PeXxuMe NPAMOro (BHYTPEHHEro) Harpesa; npoTekaHue Toka Lenu yepes Mno-
3UCTOP BbI3bIBAET HarpeB YCTPOWCTBA W MNOBbILEHWE TeMnepaTtypbl. HarpeB OT UMMY/IbCHbIX TOKOB C/MLLIKOM Mas, 4To6bl
Bbi3BaTb cpabaTtbiBaHue nosucTopa. bonee BbICOKME 3HAYEHUS TOKa COKpallatoT Bpems cpabatbiBaHus (BpeMs OTKIMKa
nosucropa). Mpu OTKIOYEHUN BbICOKOE COMPOTMB/IEHME MO3WUCTOPa MOHMXAEeT TOK Lenu A0 HWU3KOro 3HaveHus. Ecnu uc-
TOYHUK MUTaHUA MMEET L0CTaTOyHOe HanpshxkeHwe, no3uctop OyaeT ocTaBaTbCA B OTK/IHOYEHHOM COCTOSHWUM MPW BbICOKOM
HanpsbkeHnn 1 HU3KOM Toke. Korga HanpshkeHve nomex npekpaTuTcs, NMO3UCTOP OCTbIHET Y BEPHETCA K HU3KOMY 3HAYeHuo
conpoTvBreHus. Mo3nMCTopbl paccumTaHbl Ha MaKCUMasibHbIli MyckoBOW TOK (6e3 OTK/IYEeHWs) UM HampskeHve (OTkoue-
HWe), NPY NPEBbILLEHNV KOTOPLIX NO3UCTOP MOXET ObITb MOBPEXAEH.
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0
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PrcyHok B.5 — TennoBoi ABYXNOCHLIA NocAe0BaTeNbHbIN OrpaHnynMTe b Toka (MO3UCTop)

B.3.2.2.2 TlonumepHbIii No3nMcTop

OTW NO3NCTOPblI B OCHOBHOM M3roTaB/MBAKOTCA M3 MOMMMEpPa, CMEeLIaHHOro € NPOBOAAMM MaTepuasioMm, Kak npa-
BWMO, rpadutom. OHM MAyT B AvanasoHe 3HayeHuii conpotmeneHus ot 0,01 Om go 10,0 Om. 3HayeHue COnpoTMBEHMUSA
6e3 OTK/MOYEHWNA [0BOJIbHO CU/IbHO 3aBUCUT OT TemnepaTypbl. Mocne OTKMOYEHUS U OXNAXKAEHUS COMPOTUBIIEHNE MOXET
6bITb Ha 10—20 % BbIle UCXOAHOr0 3HauveHus. HecornacoBaHHble W3MEHEHWS COMPOTUMB/IEHWA MO3UCTOpa Moc/ne OTK/-
YeHus MOryT Bbi3BaTb AMCHanaHC B TENEKOMMYHUKALIMOHHbIX CUCTEMAX.

MonumepHble No3vcTopbl 061adaloT 6o/1ee HW3KOM TEnsoBOW eMKOCTbI MO CPaBHEHWIO C KepaMUYeckvMU Mo3WCTOo-
pamu. 310 obecneyrBaeT 601ee KOPOTKOE BPEMS UX OTK/IHOUYEHMIO.
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B.3.2.2.3 Kepamunueckue nosmctopsl

Kepamuyeckne no3ucTopbl M3roTaBAMBAalOTCA U3 (DEPPO3EKTPUYECKUX NOAYNPOBOAHMKOBLIX MatepuasioB U UMEKT
3HaueHns conpoTtueneHnss ot 10 Om go 50 Om. B 6osblueli YacTu Auvanas3oHa TemnepaTyp HEOTK/IHUYEHWsl, COnpoTuBIe-
H/e HEMHOro YMeHblUaeTCs C MNOBblleHWeM TemnepaTypbl. [1ocie OTKIYEeHUS U OXNaXAEHUs COMPOTUB/EHME BO3Bpa-
WaeTca K 3HayeHuto, 6/IM3KOMY K MUCXOAHOMY, YTO AenaeT CKOOPAMHMPOBAHHbIE KepaMuyeckue Mo3vCTopbl NOAXOAALMMU
ONs NPYMEHEHNSA B CUMMETPUYHBIX JIMHUSX.

B vMNynbCHbIX YCNoBUSX 3OEKTVBHOE COMNPOTUB/IEHWE Kepamuyeckoro no3ncTopa YMEHbLUAeTCs C YPOBHEM Ha-
NPsHKeHWs1, BO3MOXHO, Ha 70 % OT 3HaYeHMS HYNEeBOro TOKa.

B.3.2.3 2neKkTpoHHble orpaHnunTenn Toka (30T)

OTW nocnefoBaTesibHO COEMHEHHbIE 3/IEKTPOHHbIE KOMMOHEHTbI MMEKT HU3KOE COMPOTUB/IEHWE MPU YPOBHSAX TOKa
BMN/OTb [0 €ro MoporoBoro 3HayeHus, Mocsie Yero OHW MEePeXofAT B COCTOSHME C BbICOKMM COMpoTuBneHneM. Mpu cpa-
6aTbiBaHUM MaKCUMasibHbI/i CKBO3HOM TOK SIBNSIETCA MOPOrOBbIM, Kak Moka3aHO Ha pucyHke B.6. Tok npoTekaeT B Lenu
[0 [OOCTWXEHUs MOPOroBoro 3HavyeHus. B ycnosuax nepemMeHHoOro Toka TOK COCTOUT W3 MMIMYJ/IbCOB TOKa BOKPYT HYJIEBbIX
nepexofoB. Byayun 4yyBCTBUTENbHLIMU K TOKY, @ He K Temnepatype, SOT orpaHWuMBalOT TOKU FPO30BbIX MepeHanpsKeHui,
a TawkkKe TOK/M MPOMbILWIEHHON 4acTOTbl ANA HU3KOOMHbIX Harpy3ok. B oTnnuve oT no3utopoB Ana nogaepxavus 30T B
COCTOSIHMM BbICOKOrO COMNPOTUBAEHNUA TpebyeTcs oveHb Hebonbluas MOLHOCTb. Byayunm 3M1eKTPOHHbIMW, 3TW KOMMOHEHTbI
He noABepXeHbl BO34ENCTBUIO MHOTOKPATHbIX CKAYKOB HaMpshKeHWsl, eCiM He MPEeBbIEHO MaKCUMasibHOe HOMMHasIbHOe
HanpshkeHne. BbICTpoe Bpems OTKIMKa MO3BOMSET aBTOMATUYECKM KoopAuvHMpoBaTb KackagHble Y3WUIM, a Takke Y3WUI c
OUWT B ycnosuax nMmnynbca v nepeHanpsixeHns nepemMeHHoro Toka.
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PucyHok B.6 —/IByxno/itocHOM NocneaoBaTe bHbIiA 3/1EKTPOHHbIA OrpaHMunTe b Toka

B.3.3 MapannesnibHble KOMNOHEHTbI OTBEAEHMS TOKa

B.3.3.1 O6wue cBefeHus

CpabaTbiBaHne 3TMX CaMOBOCCTaHaB/IMBAEMbIX KOMMOHEHTOB MNPMBOAUT K KOPOTKOMY 3amblkaHuio B Lenun. OTk-
YeHre NPoMCXoauT, Koraa TOoK Lienun npesbilaeT npeABapuTesibHO YCTaHOB/IEHHOE NOPOroBoe 3HaYeHue.

B.3.3.2 3neKTpoHHble ynpasnisieMble TOKOM OrpaHUUYnTe IbHblE KOMMNOHEHTbI

Tupuctop Tuna TRIAC o6nagaeT [OCTATOYHOW CKOPOCTbI A1 3pheKTUBHOM paboTbl NPy NEPEMEHHOM Toke. Ons
GbICTPOrO pearvpoBaHUs Ha MMMY/bCHblE MepeHanpsXKeHus OT MOMHWIA TpebyeTcsa napannesibHas KoOMOuHauust TUPWUCTO-
poB c 3arBopamu P-tmna v N-Tuna. 3aTBOp M MPUMbIKAKOLWNA K HEMY 3alUWTHbIA BbIBOJ, COEAWMHEHbI NocnefoBaTteslbHO C
uensto, 6narogaps yemy TOK Lenu NpoTekaeT 4yepe3 3arBop. KommyTtauusa u pesynbTUpylolee OTK/IOHEHWE Toka npouc-
XOAMT, Korga TOK B LENW MpesblllaeT 3HavyeHne cpabaTbiBaHWA 3aTBOpa, Kak rnokasaHo Ha pucyHke B.7. Tok npoTtekaeT B
3awmuaeMom npyubope A0 MpeBbIEeHWS NOPOroBOr0 3HaYeHUss Toka. B ycrnoBusiX nepemMeHHOro Toka TOK 3allmliaemoro
npuéopa cocTOUT M3 UMMY/IbCOB TOKA BOKPYr HyNeBbIX NepexofoB. Pa3HOCTb MOTEHUMaNoB Ha 3aTBope W npuieratoliem
BbIBOAE 3aluUThl cocTasisieT okosio 0,6 B npu 3HayeHun Toka cpabaTtbiBaHus.

Kak npaBwno 3HaueHue Toka cpabaTbiBaHWs 3aTBOpa MOXeT ObiTb HWKE, YeM HOPMaUIbHbIA TOK Lenu. YUTobbl
nsbexarb nNpexaeBpeMeHHOro cpabaTtbiBaHUsl, TOK KOMMYTUMPYEMOW Lenu MOXHO YBENYUTb, NPONYCTUB HEKOTOPbIA TOK
yepes pesncTop € HU3KUM HOMMHasIoM (0T 1 OmM Ao 10 Om), NOAKIHOYEHHbI Yepes3 3aTBOP M COOTBETCTBYHOLLMIA OCHOBHOM
BbIBOJ.
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PucyHok B.7 — 3neKTPOHHbIN TPEXNOSIOCHOW napanfenbHbli orpaHnunTenb Toka (3annupaemMbii CUMUCTOP)
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MpunoxeHue C
(cnpaBo4HoOE)

Ynpas/ieHve puckamm

C.1 Puck, CBSi3aHHbI C paspsigaMmm MOJSTHWN

C.1.1 OueHka pucka

OueHKa pvcka BO3MOXHOTO yuiepba OT MOJSIHAM COCTOWUT M3 OLIeHKV Ceaytolimx BesnyvH, OTHOCALMXCS K paccma-
TpMBaeMoMy MecTy:

- NIOTHOCTW pPa3psifoB MOHUY;

- YAENbHOro COnpoTUB/IEHNS 3EMIU;

- Tuna MoHTaxa (MoA3eMHbIA, BO3AYLUHbIA, 3KPaHUPOBAHHbIA U HE3KPAHNPOBAHHGIN kabesb);

- YCTOMYMBOCTM 3alyLLIAEMOr0 060pyA0BaHMS.

Pe3ynbTaToM Takoil OLEHKM CTaHeT peLleHMe O Heob6X0AMMOCTW NMPUMEHEHMsI 3allUTHbIX Mep, Hanpumep, HeobXxo-
anmocTtun B Y3UI.

OTka3 paboTbl CNyX6 TenekOMMYHVKaLWA MOXET BO3HMKaTb MO OAHOW WM HECKOSIbKMM W3 MPUBEAEHHbIX HUXe
NPUYNH:

- noBpexAeHve IMHUN TeNeKoMMYHUKaUuii;

- nospexgeHve 060py0BaHNs CeTU TeNeKOMMYHUKaLWiA;

- MoBpexXfeHue TeekOMMYHUKaLMOHHOrO 060pYyAOBaHWs, YCTaHOB/IEHHOTO B CTPOEHMAX (kak 06opyaoBaHWs, npu-
Haj/iexallero onepaTopy cetu, Tak 1 060pyA0BaHUs, NPUHAAIEXALLEr0 NOTPeBUTEN!O).

Ecnu 310 MMeeT MecTo, BbIGOP AaHHbIX Mep OyAeT OCHOBaH Ha MOJIyYEeHHON MHGOpMauMKM, a TakkKe Ha UCXOAHbIX
3aTpatax M 3atpaTax Ha TexHuyeckoe ob6cnyxuBaHue. Bonee nogpoGHble cBeAeHVSs M MeTOAbl pacuyeToB AaloTcs B
NCTOYHMKaX 13 6mbanorpagmyeckoro cnucka.

C.1.2 AHann3 pucka

C.1.2.1 O6bwue cBegeHus

Llenbio aHannsa pucka SABMIAETCA CHUXKEHWE OXMAAeMOro pucka oTkasa paboTbl CAYXO6bl (/?',) v3-3a MOSHWK A0
3HAYeHMsA, KOTOPOEe PaBHO WM HIKe JOMYCTUMOTO pucka nospexaennii (f21) (cm. ITU-T K.72) [30]).

Mexay Tem, ecnm R', > R-p Ans cHukeHns Rp TpebyloTcA 3alMTHbIE MepbI.

Prckn noBpexaeHns cBsi3aHbl C TEIEKOMMYHWKALUMOHHLIMU W CUTHASIbHLIMU JIMHUAMK (Hanpumep, npo6oli n3ons-
Lu1n) 1 NOAKIIOYEHHBIM 060pYyA0BaHNEM:

R',: KOMMOHEHT piucKa, CBA3aHHbIA C NPSMbIMW yAapamyu MOSIHUM B TENEKOMMYHVKALMOHHYIO CETb, Bbi3blBAOWMMU (hu-
31Yeckoe NoBpexaeHe TeneKOMMYHUKALMOHHOM /IMHWM M3-3a MEXaHWYEeCcKoro W TEenjoBOro BO3AeiCTBMA ToKa MOJI-
HuK,

Rlz: KOMMNOHEHT pUcKa, CBSI3@HHbI C KOCBEHHbIMW BCMbIWKaMu B6N3N Te]'leKOMMyHVIKaLI.I/IOHHOVI JINHNN, BXO,CI,HU.[eI?I B
CTpoeHne unnn B6/113K CTpO€eHuA, Bbi3blBaLWMMN HapylleHne nsonaynnm nuHun B pesynbrarte I'IepeHaI'IpH)KeHVIVI, Ha-
Be€HHbIX Ha TENTEKOMMYHUKALIMOHHbIX TMHUAX;]

RIB: KOMMNOHEHT pUCKa, CBSI3aHHbIN C npaMbiMn  yaapaMmm MOJIHUN B CTPOEHUE, K KOTOPOMY nNoAKMw4vYeHa TeNeKoOMMYHU-
KaluMOHHaA CeTb, KOTOpble BeAyT K HapylweHuo usonauun nnuHunM B pesynbTarte I'Iep6HaI'Ip$|)KeHMI7I nnn Tennosoro
BOB,CI,eIZCTBVIH TOKa MOJ1HUU, npoTekarLwero no TMHUK.

Oxmnaemblit puck oTkasa paboTsl Cyx6bl R', B TENEKOMMYHUKALIMOHHOV CETU BbIYUCNAETCA N0 DopMyie:

A = A\ +AB + A7’

OueHka NOTPeBHOCTU B 3alUMTe U3roTaB/IMBaETCA NyTem CpaBHeHuA pucka R', ¢ AONYCTUMBLIM PUCKOM /?. C CyMMON
npegnonaraeMoi OXuaaemMoin 4acToTbl NOBPEXAEHWUI B 04 M OXMAAEMOro BPEMEHW MPOCTOSA 06CAYXMBaHWA B Yacax Ons
KNMeHTa.

OueHka pucka kacaeTcs pucka noBpexzeHus kabenei, Takoro kak nepdopaunss M3oAAUMKM WAM  OnnaBfeHne
NnpoBOAOB, WMWK NoBpexaeHns o6opyAoBaHNsA, MOAKNIOYEHHOIO K Kabesnsam, KOTOpoe Bbi3blBAeT MNpepbiBaHue wam
yXygLeHne KayecTBa 06CyXUBaHUSA HXE AONYCTUMbIX Npesesnos.

C.1.2.2 Kputepum puckos

B kauecTBe KpuTepueB pucka cregyeT MPUHATb MUHUMa/IbHble XapakTepUCTUKU YCTOWUMBOCTW Kabeneli v nogxio-
YeHHOro o6opyaoBaHmus.

MpegnonaraeTcs, YTO MUHMMasIbHaA YCTOMYMBOCTb Kabens mexay nbbiMyv ABYMS MeTasl/IM4ecKMMU NpPOBOAHMKA-
MW COCTaBNSAET:
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- 1,5 kB ans kabensi B 6yMakHOW M30N158LMHK;
- 5 «B ansa kabens B N1acTMaccoBO U30AALMN, KOTOPbI BKIHOYAET K/IEMMHbIE 6/10KU.
MpegnonaraeTcsi, 4TO 060pyAOBaHUe, NOAK/IOYEHHOE Ha KOHLAX WM YCTAHOB/EHHOE BAO/b TENEKOMMYHMKaLMOH-

HbIX WU CUTHA/bHBIX JIMHWUIA, BblAEPXUT cnepywume MMHUMasibHble UMNY/IbCHblEe nepeHanps>XeHus B CI/IHCpa3HOM pexu-
me:

1 kB 10/700, cornacHo pekoMmeHgaumam ITU-T K.20 ana o6opyfoBaHns TeNeKOMMYHVKALWOHHOTO LIeHTPa,;
1,5 kB 10/700, cornacHo pekomeHgaumsam ITU-T K.21 n K.45 gns o6opyaoBaHns B 34aHnM aboHeHTa Wan Ha

JINHUN.

B gpyrux cnyyasx (curHasnbHble ceTu) UCNOMb3YT NpUMeHseMblli B o6n1actn SMC (IEC 61000-4-5).
C.1.2.3 Npoueaypa OLeHkx

Mpoueaypa, KOTOPOi MOXHO NOJL30BATLCS A5 OLEHKM HEO6XOAMMOCTM 3allmnThbl, M306paxeHa Ha pucyHke C.1.

Onpegenurte NUHWIO, KOTOPYIO
HEOoBXO4MMO 3aLMTUTD,
W JONyCTUMBIA pUcK R+

v

PaccudraiiTe KOMNOHEHTL! pucka Ry 1
R'g, ucnonbays pexomeHaauuu K47

———

YcraHosuTe 3aWnTHbLIe MepLl
MPOTHB NPAMBIX BCTHILLEK
Ha nUHUK tic n/unu KoHCTPYKLIWK,
HNoAKAYEHHOR K ntHuu tie

PaccuuTtaitte KoMnoHeHT pucka R'y, ‘
UCTonbLays pekoMeHaauuio K.46 [

Rd=R.\I+R'BZRT?

R'z2>R1-R4? Jvnns sawmuieHa

Her

YcraHoBka Y3UI ymerbiumt R';?

PaccynTanTe HoBbIE 3HAYSHUS

KOMTMOHEHTa pucka R’y fa
A
YeraHopute
HeobxoguMble
Y3nn

PucyHok C.1 — lNMpoLeaypa OLEHKN PUCKOB

C.1.3 PaboTta c puckamu

Ona TenekoMMYHUKaUMOHHBLIX WN CUTHAMIbHBIX NIHWIA paccMmaTpmBaloTCAa cneaywupe 3alunTtHble Mepbl, KOTOpble
TakXe MOXXHO KOMGMHVIpOBaTbZ
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- 1Cnosib30BaHVe YCTPOWCTB 3aluThbl OT MMNY/IbCHbIX NepeHanpsxeHnin (Y3UM);

- NpoKnagKy MnoA3eMHbIX kabenei BMECTO BO3AYLUHbIX kabenei, TO eCTb Y/y4lleHUEe MOHTaKHbIX XapakTepucTuK
Pas3NNYHbIX YHaCTKOB JIMHWMK;

- 3KpaHVMpoBaHWe, TO eCTb YNyulleHUe XapakTepuCTUK 3KpaHWPOBaHUS JIMHWW. BbliGOp 3KpaHMpOBaHHOTO Kabens
BMECTO HE3KPaAHUPOBAHHOTO, 3aMeHa kabeseli C MOHMXEHHbIM KO3(hMLIMEHTOM SKpaHMPOBaHUS;

- MOBbLIWEHHYO YCTONUYMBOCTb kabens, Hanpumep, BbI6Op kabens c Xxwiamu B MAacTMaccoBOi M30AALUM BMECTO
Kabens ¢ xnnamm B 6yMaxHOWN 3015411 B COMETaHUM C NpuMeHeHnem Y3UIT;

- M36bITOYHOCTL MyTEN.

Vcnonb3oBaHWe ykasaHHbIX BbILLe 3alUTHbIX MEP CHXAET PUCK NOBPEXAEHUS:

- mn3onauuu kabens;

- 06opyaoBaHns, NOAKIOUYEHHOTO K TENIEKOMMYHUKALMOHHOM UM CUTHAUTBHON IMHWK.

Korga HEBO3MOXHO WM3MEHUTb Tunbl kabenein u ycnoBuMA MOHTaXKa pasfiMyHbIX Y4acTKOB JSIMHWM, WCNO/Mb30BaHue
Y3WIM — eanHCTBEHHbI AOCTYMHbIA METOZ 3aluTbl 060pyA0BaHUS.

C .2 Puck, cBSi3aHHbIi C HENCMPaBHOCTSAMW SIMHWUI 3NeKTponepeaay

C .2.1 O6bwume cBegeHus

Prck nepeHanpskeHWn B TENEKOMMYHUKALUMOHHBIX M CUTHa/IbHbIX CETSAX M3-3a HeMCnpaBHOCTE B cUCTEMax JIMHWUIA
anekTponepegay (CUCTEMbI 3/1IEKTPOCHAGXKEHUS 1 TSAMN) 3aBUCUT:

- OT pacCcTosiHMA OT TEIEKOMMYHUKALMOHHOW MM CUTHAIbHOWN NINHWKN A0 JIMHUWN 3HEPTOCUCTEMbI;

- Y[esIbHOro CONPOTUB/IEHUS 3EMU;

- YPOBHS HAMPSHKEHUS WX TUMa 3HEPrOCUCTEMBI.

3aMblKaHUs1 Ha 3eM0 B 3HeprocucTeMax NpUBOAAT K NPOTEKaHW 60/blNX HecHanaHCMPOBaHHbLIX TOKOB B JIMHWW
afiekTponepesayy, Bbi3blBas MNepeHanpsHkeHnss B CMEXHbIX TeNeKOMMYHMKALMOHHbLIX WAW CUTHAJIbHBIX JIMHWUAX, KOTOpble
NPOSIOXeEHbI NapannensHo. NepeHanpsKeHMs MOryT AOCTUraTb HECKONbKMX KUMIOBOMLT MPOAO/MKUTENbHOCTLI0 OT 200 Mc
no 1000 mMc (MHorga gaxe Aofiblie) B 3aBMCUMMOCTW OT CUCTEMbI YCTPaAHEHUS HEUCMNPaBHOCTEN, MCMO/b3YEMO Ha NIMHUK
afnekTponepegayn. MeTodbl pacuyeTa nepeHanpskeHUA M3-3a HEMCNpaBHOCTEN NMHWIA 3n1eKTponepegayn nNpuBeAEeHbI B
IEC 61643-12, nsgaHue 1.0, npunoxeHuve E.

C.2.2 SHeprocucTemMbl NeEPEMEHHOro Toka
TouHbIli pacyeT YCNOBWIA HENCNPABHOCTM B BO3AYLUHbIX CETAX MEePeMEeHHOro Toka He TpebyeTcs, ecnu BbINOMHATCA
o6a ycnosusa Tabnmupl C.1.

Tabnuya C.1 — Bo3ayluHble CeT! NePEMEHHOr0 ToKa

M YpaensHoe conpoTuBieHne 3emnu, PaccTtosiHne,
€CTHOCTb

Om M
Cenbckas <3000 >3000
Cenbckas >3000 >10000
" opoackas <3000 >300
Fopoackas >3000 >1000

TOYHbIA pacyeT YCMOBWIA KOPOTKOTO 3aMblKaHUs B MOA3EMHbIX 3/IEKTPUYECKUX KaBensix MepemMeHHOro Toka He
TpebyeTcs, ecnn BuINo/HsATCA 06a ycnosus Tabnuusl C.2.

Tabnuua C.2 — MoaseMHble 3/1eKTpuyeckme kaben nepemMeHHoro Toka

Y,qeanoe conpoTuBneHne semMnn, PaccTtosiHue,
MecTHOCTb
Om M
Cenbckast <3000 >10
Cenbckasi >3000 >100
[opoackas — >1

C.2.3 SHeprocucTembl MOCTOAHHOIO TOKa
TouHbIli pacyeT yCc/oBuii HEMCMPABHOCTU B BO3AYLUHbIX CETSIX MOCTOSHHOIO TOKa He TpebyeTcsl, ecny BbINOMHATCA

o6a ycnosusa Tabnmupl C.3.
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Y,u,eanoe conpoTtusneHne semnu, PaccTtosiHue,
MecTHOCTb
Om M
Cenbckas <3000 >400
Cernbckas >3000 >700
[ opoackas <3000 >40
[ opoackas >3000 >70

TOuHbIi pacyeT yCMoBUil KOPOTKOrO 3aMblKaHUS B MOA3EMHbIX 3/1EKTPUUYECKUX Kabessix NOCTOSHHOTO TOKa He Tpeby-
€eTcs, eCn BbINo/HsATCA 06a ycnosus Tabnuubl C.4.

Tabnuua C.4 — MNoa3emMHble 3neKTpuyeckme kabenn NoCTOSHHOIo Toka

Y,qeanoe conpoTnBNeHne 3emMnu, Pacc:To;lee,
MecTHOCTb
Om M
Cenbckas <3000 >10
Cenbckas >3000 >100
[ opoackas — >1
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MNpwunoxeHne D
(MHdbopMaLNOHHOE)

XapakTepucTUKM Nepeaaqn B MHPOPMAaLMOHHBIX CUCTeMax

D.1 O6uwme cBeageHus

B npunoxeHnn D npepcTaBneHbl AaHHble O XapakTepucTukax nepegady UHOPMALMOHHBIX CUCTEM, KOTopble He-
06x04uMMO yunTbiBaTb Npu Bblbope Y3WUIM. B 3aBucumoctv OT 06s1acTu npumMeHeHus Y3UI MOXHO NOABEPrHyTb COOT-
BETCTBYWOLWMM wucnbiTaHusaM Mo IEC 61643-21. YcTtaHoBka Y3WI MOxeT 3aBuUCETb OT [OMNOSHUTENbHLIX TpeboBaHuin u/
WY OrpaHnYeHmnin, yCTaHOB/IEHHbIX ONepaTopoM CeTW, aAMUHUCTPaLMeli CeTU 1 U3rOTOBUTESNIEM CUCTEMBI (CM. pasaen 6).

D.2 TenekoMMyHUKaLNOHHbIE CUCTEMBbI

Ta6numua D.1 — XapakTepucTuku nepeaaqn ans TeNIEKOMMYHUKALMOHHBIX CUCTEM B MECTHbIX JIMHUSIX CBA3U

c MponyckHas MakcvmasnibHoe
KOpPOCTb
Cucrtema nepegauv CnocoGHOCTE, KaHanb! CraHgapT(bl) Z, AomycTimMoe Mpume-
peaauqn, nap
M6uT/C, 10 Ky, Om 3aTyxaHwve, b, YaHusa
' no npu Ky,
POTS — 3,4 (16) — PasHoe AHasio-
(komn- rosoe
NeKc)
PCMXx 0,784 -600 [o 12x64 ITU-T G.961 [32], 135 [o 31 npun 150
Kéut/c ETSITS 101 135
[11],
ETSI TS 102 080 [13]
ISDN PMXA 2. -5 000 30x64 Kéut/c ITU-T G.962 130 40 npn 1 000 | (Ncnonb-
1x64 Kéut/c 3yeTcs
ANSI T1.601-1999 Besfe
(R2004) Kpome
CLA)
ISDN PMXA 15 -5 000 23x64 KéuT/c ITU-T G.963 130 40 npn 1 000 | (Ncnonb-
1 x64 Kéut/c ANSI T1.601-1999 3yeTcAa B
(R2004) CLUA)
ISDNBA 0,160 -120 2x64 Kout/c+ ITU-T G.961 [32] 150 32 npu 40 EURO-
1x16 Kéut/c ETSITS 102 080 ISDN dcou-
Mpunoxenue B [13] 3uyecku
NAEHTWY-
Hbll
SDSL 2,3 -800 PasHoe ETSI TS 101 524 [14] 135 PasHoe
HDSL 2,3 -1 000 12-32x64 ETSITS 101 135 [11] 135 31,27 nm
Kéut/c 22 npun 150
ADSL 8 -1104 PasHoe ITU-T G.992.1 100 PasHoe ADSL-no-
Mpunoxexne B [33] POTS
ADSL2 16 -1104 PasHoe ITU-T G.992.3 [34] 100 PasHoe ADSL-no-
POTS
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MponyckHasn MakcnmansHoe
CkopocTb
CNoco6HOCTb, Z, nonyctuMmoe Mpume-
Cucrema nepegauu, KaHasbl CraHgapT(bl)
KIu, Om 3aTtyxaHue, ab, yaHusa
MéwuT/c, o
Ao npw Ky,

ADSL2+ 25 -2 208 PasHoe ITU-T G.992.5 [36] 100 PasHoe ADSL-
no-POTS
nnu no
ISDN

VDSL 30 -12 000 Pa3Hoe ITU-TG.993.1 [37] 135 Pa3Hoe

VDSL2 100 -30 000 PasHoe ITU-T G.993.2 [38] 135 PasHoe

g.fast 1000 106MIMy, Pa3Hoe ITU G.9701 100 Pa3Hoe

D.3 Cuctembl curHannsaunm, U3MepeHunsa 1 yrnpasrieHns
Tabnuua D.2 — XapakTepucTukv nepegayn ans MHPOPMaLNOHHBIX CUCTEM Ha 06bekTe noTpebutens
CKODOCTL MakcvmansHoe
p NEXT 2>, Z, ponyctumoe
Cucrtema nepegauu, Knacc CraHgapT(bl) A MprmeyaHuns
M6UT/C Ab Om 3aTyxaHue >,
0B, npun Ky,

Ethernet 100 D(5) 27,1 npn ISO/IEC 8802-5 100 | 24 npu 100 My, | Makc, gnmHa

(100 Base T) 100 My, [41] 100 m

Gigabit Ethernet 1000 D (5e) 30,1 npwn EN 50173-1 [39] 100 | 24 npn 100 MI'y | Makc, gnimHa

(1000 Base T) nnm 100 My, 100 m

E(6)
Bbicoko- 10 000 EA (6A) 27,9 npn ISO/IEC 11801 100 49,3 npu 500 Makc, gnuHa

CKOPOCTHOIA 500 MTl'y, n3g. 2 [44] My, 100 m/akpa-

Ethernet (10G HUPOBAHHbI
Base T)
ATM 155 D(5) 27,1 npn EN 50173-1 [39] 100 | 24 npn 100 Mly, | Makc, anvHa
100 Ml'y, 100 m
JNlokanbHas ceTb 16 C(3) 19,3 npun ISO/IEC 8802-5 150 | 14,9 npn 16 My, | Makc, anvHa
16 MI'y, [41] 100/150 m
EN 50173-1 [39]

a) MponyckHasi cCNoCO6HOCTL KaHana.

JononHuteneHble napameTpbl nepegayn, onucaHHole B EN 50173, cnepyowme: 3atyxaHue otpaxeHusa, PSNEXT,
PSACR, ELFEXT n PSELFEXT7.2.2, KOHTPO/IbHO-U3MEpPUTESIbHbIE CETU.
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Tabnuuya D.3 — XapakTepucTukn nepegayn cuctem kabesnibHoro TenieBuaeHus

CTv OT Tuna
Kabens)

MwuHumansHoe Makc,
o | e | e g
Cuctema cnocob6- OTpavkeHus, Aab, npn 50 MIy CraHgapT(bl) Z, 06/100 m, Mpume-
HOCTb, AB, Ha BbIxoge Om npu 450 MI"y, Hans
My, f>50 My cUcTeEMbI (B 3aBMCMMOCTKN
(noTtpebuTternb) oT Tuna kabens)
Pacnpepgenvresib- otr47p0 | Or<24pbpo | or<20pb po Hauwvonasnb- 75 29 YposeHb
Hasi ceTb LUMPOKO- 450 1 nB/okTaBa 1,5 pb/okTaBa HbIiA curHana
Ananas3oHHoro (DE) 4,1 onepa-
TenesellaHus 0o < 26 gb oo TOpa Ha
1 nB/okTaBa 6,2 BbIXO4e
(B 3aBUCUMO- CUCTEMBI
CTV OT TUNa 12,2 MUH. 47—
Kabens) 7706
Makc.
Pacnpepgenvresib- oT47 po | or<24 nb go Mopnexur HauwvoHasnb- 75 29
Has ceTb LUNPOKO- 862 1 nB/okTaBa onpegeneHuno HbIiA
[mana3oHHOro 4,1
TenesellaHus 0o < 26 gb oo EN 50083-1
1 nB/okTaBa [42] 6,2
(B 3aBUCUMO- 12,2
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MpumeyaHue E
(cnpaBo4Hoe)

KoopaunHaunsa Y3UMN/ONT

E.1 O6wwne cBegeHns

dakTopbl, 06CyxaemMble B pasfene 9, He MO3BONAIT NOAYYATb 0606LLEHHbI noaxos K koopauHauuu Y3WIM no
MPYHUMMY «4YepHOro fwumkax». [N nonb3oBaTens camblii 6e3onacHblii Noaxon — 06paTUTbCA K U3rOTOBUTENSAM 3a peko-
MeHgaumsaMm nogxogawmx Y3UM. M3rotosuTesnb, KOTOpbI 3HaeT uenn Y3UIM, MoxeT paccuuTartb, AOCTUMHYTa /M KOOpAU-
Hauus unn notpebyeTcs npoBefeHVe UchbiTaHwil. Ecnv nonb3oBaTesnb 3HaeT uenu Y3WI, OH Takke MOXET paccumtarhb,
[OCTUrHyTa N1 koopamHaums. Mockonbky B 0606LEHHOM aHanu3e 3aeiCTBOBAHO TakK MHOMO KOHMrypauuii, Takme Bbl-
YyncneHus 34ecb He paccmMaTprBaloTCS.

Cnepytowmin aHann3 koopauHaumn Y3UIM no npuHUMNY «4YepHOro silMKa» OCHOBAH Ha JIMHENHbIX NpeanonoXeHusX,
KOTOpble NPUBOAAT K KOHCEpPBATWBHOW M HEONMTWMasbHOW KOHCTPYKUuuMW. MpeanonaraeTcs, YTO 3M1eKTpuyeckne napameTpbl
Y3WIM poctynHbl Nnbo OT M3rotoBuTens, NMbo nocne ucnbitaHusa. Ona Hekotopbix TunoB Y3WIM noTpebyeTtca ucnbiTaHue
Kak B yC/1I0BUSIX CUHDA3HbIX, Tak 1 anddepeHumanbHbIX nepeHanpshxeHuii. CyecTByeT Tpy Lara:

- Onpefenvtb HanpshKeHne conpoTUB/EHUS BBOAHOMO KOHTAKTHOMO BbiBOAA U DOPMY BOJHBI TOKa Ans SPD2.

- OnpefenvTtb BbIXOAHOE 3alUUTHOE HanpshkeHue u hopmMy KpuBoii Toka ana Y3U1.

- CpaBHuTb 3HayeHus Y3UM1 n Y3NT2.

Mpoueaypa UCMbITaHWSA 3alUTHOrO BbIXOAHOTO HAMpPSHKEHWS B Pa3OMKHYTOM uenwu, Up, onucaHa B IEC 61643-21:
2012, nyHkT 5.2.1.3. B 6yaywmx nonpaskax Kk IEC 61643-21 6yaeT onucaHa npoueaypa MCMbITaHWA 408 3aWwmTbl BbIXO4-
HOro TOKa KOPOTKOro 3amblkaHus /p.

E.2 Onpegenenve Iy 1/

KoopavHauun mexay Y3UM1 n Y3UMN2 moxHo fobuteesa cornacHo IEC 61643-21.

KoopanHaunsa wmexgy Y3WM2 u OUT BosmoxHa, ecnn tly . W /y o YKasaHbl usrotoeutenem OUT wnu
COOTBETCTBYIOLMM CTaHgapTom Ha wusgenve OWT. lNpegnonaraetcs, 4yto OWT BblaepXunBaeT YPOBHW 3alimThl Upz n
/oy, cO3faBaemble Y3UM2 B HOMUHasIbHLIX YC/oBUsX. [MonHoe conpotueriedne OUT MOXET 3HAuUMTESIbHO MEHATLCA B
YCNOBUAX 3aluUTbl, NO3TOMY CnedyeT yuuTbiBaTb MpefesibHble 3HauYeHUs Harpysku AN BbIBOAHbLIX KOHTAKTHbIX BbIBOAOB
Y3WM2 B ycrnoBusix Pa3oMKHYTO Lienn 1 KOPOTKOTo 3aMblKaHus.

Korga Y3WIM2 ucnbiTbiBAETCA NPW HOMUHA/IbHBIX 3HAYEHUSX MMMYNbCa, Ha BBOAHLIX KOHTaKTHbIX BbiBOgax Y3WUI2
6yayT pasBuBaTbCs (QOPMbl KOnebaHuii HanpskeHus u Toka. [ns Kax[oro HOMUHASIBHOrO COCTOSIHMA CyliecTByeT [ABa
Habopa (hOpM CUrHasIoB: OAMH ANS1 BbIXOA4A C PA3OMKHYTON Lenbl, a APYron Ans BbIXO4a C KOPOTKAM 3amblKaHWeM.
[Mpouecc NpoBepKM KOOPANHALMM NOKa3aH Ha pucyHke E.1.

E.3 Onpegennte BbIXOLHOE 3alMTHOE HanpshkeHne n hopmMy KprBow Toka anis Y31

HasHaueHnne Y3WIM1 — noOBbICUTb YCTOMYMBOCTb CUCTEMBI, W OH OyfeT paccuutaH Ha Te Xe WCNbITaHusl, 4To U
Y3WM2, HO npyn 6051ee BbICOKMX YPOBHSAX HanpsbkeHus. Mpu ucnbitaHmsax Y3WML1 npy HOMUHa/IbHLIX 3HAYEHUSAX UMMybca
(hOpMbl BOMHbI 3aWUTHBIX HanpsbkeHns U Toka 6yayT 06pa3oBbiBATbCA Ha €ro BbIBOAHLIX KOHTAKTHbIX 3axkumax. Ans
KaX[oro HOMWHAa/IbHOTO COCTOSIHWSA CylecTByeT ABa Habopa hopM CUrHasI0B: OAWH AN BbIXOAa C Pa3OMKHYTOW Lemnblo,
a gpyroi ans Bbixo4a C KOPOTKMM 3amblkaHneM. MoxeT 6biTb LenecoobpasHa nposepka Y3UM1 npu 6onee HU3KMX
ncnbITaTeNbHbIX YPOBHAX HanpshKeHWs, 4Tobbl Yy6eAUTbCS, YTO YPOBHU 3alliMTbl, CO34aBaeMble B HOMUHA/IbHbIX YC/OBUSX,
ABNATCA MAKCUMa/IbHO BO3MOXHbLIMU.

UTtobbl 06ecneunTb KoopavHaumio AOBYX KackagHblX Y3WUIM B yCNoBusAX NepeHanpsXeHusi, BbIXOAHble 3alinTHble
ypoBHM Y3WIM1 He [O0MKHbI NpeBbilaTb YPOBHWM BXOAHOW ycTomumBocTn Y3WUIM2 pns BCEX WU3BECTHbIX M HOMUHAsIbHbLIX
yCMoBuiA (CM. pucyHok E.1).
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CootBetcTeyeT

TpeboBaHusaM
N3rOTOBUTENA
U v |y yrasaHb!
UArOTOBUTENEM
Ha
Onpegenutb Uy n iy
Y

Up 1 Ip Y3V gomkHbl
cooteetcTBoBaTh [EC 61643-21

Buifpats Y3UIM ¢ Up< Uy
wiunu lp<fy vnu gobaeuTs
YCTPOACTBO NOCNOA0BATENLHO
pa3sBsA3Kv 4N yMeHbLUeHust /p
wum Up
€O 3Ha“eHUeM MeHbLie /iy

Het

Ha Ha

KoopauHauus JocTurHyTa

PucyHok E.1 — lNpouecc npoBepku KoopanHaLmm

E.4 CpaBHeHue 3HaveHnin Y3NML1 n Y3UN2

KoopauHauua gocturaeTcs, KOrga BbiNO/IHEHbI CrieayloLye ycnoBus:
MWy

- lp< 1wy

. cBoplvla BOJIHbI Up 3aknoueHa B popme BOSHbI L ;

* ¢hopma BO/HbI /; 3aK/io4eHa B hopme BOSHbI /| ;.

Ecnn ¢opMbl BOMHbI 3aLMTHOTO HaMNpshKeHWs 3ak/louveHbl B COOTBETCTBYHOWME (DOPMbl BOSHbI COMPOTUB/IEHNS,
TOorga AOoCTUraeTcs BpeMeHHas KoopauHauusi. Ha 3TOM MMKOBOM YpOBHE M B 3TO BPEMS [OCTUraeTcsi KoOpAvHauus.
OfHaKo HEeKOoTopble KOMMOHEHTbl YyBCTBUTESIbHbI K CKOPOCTU M3MeHeHus (Hanpumep, TOH umetoT HomwuHan d//df), & Pe
3y/nbTate 4Yero KOOpAMHaUMs MOXeT HapyluTbCsl. DTOT YpPOBeHb feTasiM3aluu He paccMaTpyBaeTcsi B HaCTOSILLEM [O-
KYMEHTe.

E.5 Heo6xoaAnMOCTb MPOBEPKN KOOPANHALMM C MOMOLLbI0 UCMbITaHW
Mpu Nto60M 13 crneayoLLMx YCI0BuUiA NOTPebyeTCa NPoBepKa UcnbiTaHnii covyetaHna Y3UM1 n Y3UN2:
- <l

. ®opma BOSIHbI W, AMHHee chopmbl BOSHBI Li;

* ®opma BOsHbI /, ANIMHHEE POPMbI BO/THbI /).
MpoBepka nyTeM WCMbITaHUS He TpebyeTcs, €C/M U3roTOBUTENIEM YKasaHbl YC/0BMSI KoopAuHauuu (CM. pucy-
HoK E.1).
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F.1 MutaHune no Ethernet (PoE)

MpunoxeHve F
(cnpaBo4HoE)

3awmTta cuctem Ethernet

OnekTpoTexHu4eckas bubnunoreka Anek.py
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Mo ucxogHomy cTaHgapTy nutaHusa no Ethernet IEEE 802.3af 2003 MOXHO 6bl10 06ecnevvBatb NUTaHWE MOLL-
HOCTbt0 OKono 13 BT gnsA nutanusa yctpoictBa (PD) oT uctouHunka nutauusa (PSE). IEEE 802.3af 6bin thakTmueckn otme-

HeH nocne ero BkNoyeHus B IEEE 802.3 2008.

B IEEE 802.3at 2009 c 60s1ee BbICOKO MOWHOCTbIO POE (POE Plus, POE+) yBennumn makcumabHyto nepegasae-
Myl MoLHOCTb A0 25,5 BT Ha PD. Utobbl nsbexars nytaHuubl, IEEE 802.3at nogaepxvisaet fo 13 BT PoE tnna 1 n fo

25,5 BT PoE 1nna 2.

MuTaHve ocyulecTsnseTcsa No ABYM M3 yeTbipeX BUTbIX nap kabensa Ethernet. Ha pucyHke F.1 nokasaHbl fgBa Bapu-
aHTa nuTaHuAa: pexnm A n pexnm B. YCnoBua HanpsikeHus, Toka U MOLLHOCTW, NoKasaHHble Ha pucyHke F.1, oTHoCATCA K
PoE tuna 2. B Ttabnuue F.1 nokasaHbl YPOBHU HanpshKeHUsi, TOka, CONPOTUBMEHUS U MOLHOCTM An1a PoE tuna 1 u PoE

4 4
Curhans-
gl _Haanapa |

0r4258B
po57B

<255BT

TMna 2.
PSE RJ45 Kabenb RJ 45 PD PSE RJ 45 Kabenb RJ 45 PD
CurHanbHas napa
_ _ {1000 basa ~T)
1 1
Tx CurHans- Rx
Hasi napa [—
2 2 I__
| 1]
Or50B 2x3,75B Or425B Or50B 2x3,75B
aAe70B npu 0,6 A po578B Ac70B npu 0,6 A
<30 Br 45Br <25,5 BT <30Br 4,5Bt
3 3 Curdans-
Curvank- Has napa
of | N5 ===l

CurHanbHas napa
(1000 Ba3a-T)

Tun1 Tun 2
PucyHok F.1 — Pexumbl nutaHna PoE
Ta6nuua F.1 — CpaBHeHue 3HauyeHuii nutanns Tuna 1 (PoE) n tuna 2 (PoE+)

MapameTp En. n3m. Tun 1 Twn 2
MotuHocTb Ha PD Bt 13 25,5
Makc, mowHocTb oT PSE BT 15,4 30
[unanasoH BbIXOAHOro HanpsixeHus PSE B oT 44 po 57 ot 50 no 57
[vana3oH BbIxogHOro HanpskeHusa PD B ot 37 go 57 ot 42,5 no 57
MaKcmEnaanbm NOCTOSIHHbIV TOK B kabesibHOl neTne B A 0,35 0.6
Kaxxzon nape
MakcrManibHoe cConpoTUBIIEHNE Napbl B KAGeIbHOW neTne Om 20 12,5
Makc, noTepst MOLLHOCTN B KaGEe/TbHOW JIMHWK BT 2,45 4,5

MpumeyaHne — B cnyvae KOPOTKOro 3amblkaHusa Ha PD PSE OTKNHOUAT TOK Harpysku.
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F.2 BblgepxuBatoLme CnocobHOCTN U koopanHaumsa Y3UM

Onsa 3awmtel ONT HeobxoarMa KOOpAUHALMSA YPOBHS HanpshkeHus 3awmtbl Y3UIM n BblgepXMBaeMoin Cnoco6HOCTH
OWNT. 370 03HavaeT, 4To B 060Mx pexumax (CuHgasHoM 1 anddepeHunasibHOM) YPOBEHb HaMNpsKeHUA 3aluTbl LOSHKEH
ObITb HWXE, YeM BblaepxmBaemas crnocobHocTe OUT. Takke cnepgyeT yuuTbiBaTb, YTO Ha BbiBogax Y3WI cyuwiectByeT
[ONoNHNUTENbHOE NajeHve HanpshxeHus (cM. 7.3.2.1), KOTopoe YBenMuMBaeT YPOBEHb HANPSHXKEHNS 3aLLMTbI.

MopTbl Ethernet npegHasHaveHbl AN BblAepXMBaHUSA cuHdasHoro umnynbca (Hanpumep, X1-C) 1 kB, kak yka3aHo
B ITU-T K.21. B 3TOM cnyyae HanpskeHune Up Y3UM ponxHo 6biTb HWKe 1 kB. BbiBaloT cnyyaw, korga noptel Ethernet
o6nagatoT CTOMKOCTbIO MeHee 1 kB. B 3Tom cnyyae BkatodeHne Y3WIM A0MKHO ObiTb CKOOPAMHWPOBAHO C 3ToW 6onee
HWN3KOW BblAepXuBatoLLen cnocobHocTbio OUT.

Cnoco6HOCTb BblAepxMBaTh AndEpPEHLMabHbIA PeXUM B GOMbLUMHCTBE C/lydyaeB HEW3BECTHa, MO3TOMY YPOBEHb
HanpsHXeHUs 3almTbl O/MKEH ObITb Kak MOXHO 6/1MXe K MakCumasibHOMY paboyemMy HanpshkKeHUIo curHana.

F.3 Mpeo6pa3oBaHMe CUH(A3HOrO pexrMa B AuddepeHLMaribHbIA C MOMOLLbIO KOMMYTaLMOHHbIX
YCTPOICTB

F.3.1 O6bwwme cBefeHus

Mo cyTW, cKaukM HanpshkeHWs Ha NpoBoJax BWTON napbl ABNAOTCA cuHdasHbiMu. lMpegnonaraetcs, 4to audpde-
peHuManbHble NepeHanpshikeHUs Ha MpPoBOAAaxX BWUTOM Napbl BO3HWKAOT M3-3a NPo60si COEAMHEHUS WKW U30MSLUM OAHOro
npoBOAa UK, YTO BCTPeYaeTCs yallle, aCMHXPOHHO onepauumn koMmmyTaumn Y3UI, 3almuiaoumx napy npoBooB.

Bxon Bbixon
(e, L 2 O
Mposog 1
OuddepeHumansHb
PEXMM UMNYNbCa
Mposog 2
(e, 4 O
CuHdrasHbii
UMNynLe v Y
. ®
A A
rPT1 reT2
O & L 4 O
Bxon Boixoa
o - O A
Mposon 1 PTy
v AudbepeHuvanbHbii
A L PEXuM MMNYNbCa
Mposog 2 PTr
o ® oV
CuHbasHuN
UMINYIbC

O—@ O

PucyHok F.2 — MpeobpasoBaHune cMHasHoro pexvMa B gngepeHumasibHblii C MOMOLLbH aCUHXPOHHOW paboThbl
y3nn
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Ha pucyHke F.2 nokasaHbl ABe cuTyauuu: aByxanektpogHas MPT Ha Kaxaom NpoBOAe M OAHOKamepHas Tpexanek-
TpogHan M'PT. MpoaonbHblii BbIGpOC Ha NpoBogax BUTON napbl (npoeog 1 n npoBog 2) npeobpasyeTcs B avddepeHymanb-
HbliA BbIBPOC (3€/1EHOE HAaMpPsHKEHME) 3a CYET aCUHXPOHHONM onepaumn Y3WUM. [ByxanekTpogHas KOHCTpykuuss TPT uacto
nNpuBOAUT K 60see BbICOKUM U MPOAO/IKATENBbHBIM AndEpPEeHLMa/IbHBIM UMNYNbcam, YEM TPEXINEKTPOAHAA KOHCTPYKUMA
'PT (nonepeyHoe HanpshkeHue).

Ha pucyHke F.3 nokasaH NpoaosibHbIii BbIGPOC Ha MPoBOAAx BMTOM napbl (MpoBog 1 u nposog 2), npeobpasyowuiics
B AnddhepeHLmanbHbiii BbIGPOC (3e/1eHOe HanpshxeHne) 3a cHeT aCMHXPOHHO onepauun Y3UM.

400 . ,
— [lpoBsog 1
350 4 — [lposog 2
BN [luddepeHymanbHbii v \

Hanpshkexue, B

UMNynNbC
300 y! //
250 =

/ MpoBog 2 =3 \4—- Mposoa 1
200
d \
150 /
100

/ HdudthepeHupnarbHbiil =
50 :
0
0,00 0,05 0,10 0,15 0,20 0,25 0,30

Bpemsi, Mkc

PucyHok F.3 — [udbdhepeHupmanbHblil ckavok, 06pasyowmiica B pesyibTaTe aCMHXPOHHOro cpabaTbiBaHus Y3
npy NPOAOJIbHOM CKauke

F.3.2 CHMmXeHne HanpshkeHns anddepeHuanbHOro pexrma ¢ NoOMOLLbI0 MeXNPOBOAHNKOBOW 3alMTbl

OnddepeHumnanbHble NepeHanpskeHUss MOXHO YMeHbLWTb, ecnu Y3WUIT ucnonb3yeT AOMOMHUTENbHYIO 3aliuTy
(Hanpumep, guoabl nNpob6ost) mexay asamu (npoeog 1 v nposog 2). Ha pucyHke F.4 nokasaHa Takas uenb. lMukoBoe
AndbdhepeHumnanibHOe HanpskeHne 6yAeT orpaHNYeHo HanpsxxeHnem dukcaumn guoga (CM. pUcyHok F5).

Bxog Beuixog

Mposoa 1

OuddepsHumanbHbIA
PeXUM UMNYILCa

Mposog 2

CuHbasHbl#
MMINYILC

Oo—e O

PucyHok F.4 — Cxema uenu Y3UI ¢ MexnpoBOAHUKOBO 3almMTOli A5 orpaHnyeHmns amdepeHymanbHoro ckavka
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n 400 : 1
asa" — [lposog 1
Z 3501 — Mposon 2
S B [nddepeHumanbHbli //
= UMNYNLC
§ 300 y
I /
250 -

oo / / Mposop, 2 —>| \q—— Mposog 1
/ \
w7 \
N \

\
DucbdbepeHLMANEHBIN ~—gm &
0 ; e A —
0,00 0.05 0,10 0,15 0.20 0.25 0,30
Bpems, mkc

PucyHok F.5 — OudpchepeHupanbHoe MMybCHOe nepeHanpshkeHne, orpaHmieHHoe MexnpoBoAHUKOBOI 3aLMTO

F.3.3 CHwxeHue HanpsxeHusa auddepeHumanbHOro pexunmMa C NoMOLWbi OTAE/IbHOM0 KOMMYTaLMOHHOro
afieMeHTa

Mcnonb3ys oAnMH KOMMYTAUMOHHBIA 3/1IEMEHT M MOCT M3 YNpaBnsooWyx AMogoB, AudddepeHUnasibHbIii BbIGPOC MOX-
HO YMEHbLWTb A0 pasHuubl B NPAMbIX HanpshkeHusx auogoB D4 v D6 ana nonoxurtenbHbiX BbibpocoB u D3 n D5 gns
oTpuuatenbHbIX BbIGpOCcOB (pucyHkn F.6 n F.7). TexHnKy MOCTOBbIX AMOA0B MOXHO PacLUMpWTb ANA 3aluUTbl HECKOSIbKMX
BUTbIX Map nyteM fob6asneHuns yeTbipex AMOAOB (COOTBeTCTBYHOWMX D3 — D6) Ana kakaol AONOAHWTENbHON BUTON napbl.

Mcnonb3oBaHne AMOAHbIX MOCTOB A/l HECKOSIbKUX BUTLIX Map Takke NPUBELAET K HWU3KUM YPOBHAM AMddepeHLnabHOro
VIMMY/IbCHOTO HANPSXeHUs Mexay kabenbHbIMU napamu.

Bxog Bbixoa
o @ ©

A KA~
7

OuddepeHUManbHBIA

\ ’-—l PEMMM UMNYILCa
& d
D1 D3 D5
CuticbasHbim X
AMNYNLG & 0
l O ® el

PucyHok F.6 — Y3WIT ¢ ogHMM 3/IEMEHTOM KOMMYTauUUn 1 BBOAHLIM ANOAHBIM MOCTOM
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400 I T
— [lpoBoa 1
350 4+ — [posog 2
B [JuddepeHLnabHBIA //

UMINYNBC

300 1- /

280 / g MpoBog 2 —om “€—| Mpoecp 1
200 7 \

150 /

100 / \
o/ \

OuddpepeHumanbHbii
. | I A —

0,00 0,05 0,10 0,15 0,20 0,25 0,30
Bpewmsi, mkc

Hanpsixexue, B

PucyHok F.7 — OudbdpepeHupanbHoe MMMyIbCHOE NepeHanpshKeHne, NOHMKaeMoe OAHUM 3/1eMEHTOM KOMMYTaLMK
1 BBOAHbLIM [IMO/IHbIM MOCTOM
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MpunoxeHue G
(cnpaBo4HoE)

BnunsHmne SMC Ha Y3UI

G.1 O6uwme cBeageHUs

dneKkTpoMarHutHas coBmecTumocTb (OMC) o3HayaeT CNoCOBGHOCTb 06OpPYAOBaHWA WM CUCTEMbI YA0BNETBOPU-
TeNbHO (PYHKLMOHMPOBATL B CBOEW 3MEKTPOMarHWTHOW cpefde, He co34aBas HefonyCTUMbIX 3/IEKTPOMArHUTHbLIX MOMeX
ANna yero-nmbo B 3Tol cpege. fob6asneHne Y3UM He JOMKHO CHMXATb 3Ty 3/1EKTPOMArHUTHY0 COBMECTUMOCTb U HE AOSK-
HO yxyALaTb npegnonaraemoe pyHKLMOHMPOBaHME CUCTEMBI, KaK ONCaHO B CTaHAapTax Ha NPOAYKUMIO ANS CUCTEMbI.

G.2 CTOWKOCTb K 91€KTPOMAarHUTHbIM MoMexam

B BblCOKOYACTOTHbIX cuctemax Y3WUIM MoxeT wu3MeHATb 6GanaHc fAWHWIA, KOHMMrypaumio MpoBOAKA  U/ivnn
3p(PeKTUBHOCTL 3KPAHUPOBAHNSA, YTO NPUBOAUT K HEOOXOAMMOCTU TECTUPOBAHUA CUCTEMbI H&. HEBOCTPUUMUYMNBOCTb.
OtBevatowme TpeboBaHmsam IEC 61643-21 Y3UI He npuBOAAT K AncbanaHcy IMHNN.

G.3 3nekTpoMarHUTHoe UssyyeHume

B coctosiHun nokos (pexum 6e3 nogasneHus) Y3UIM He co3gaeT 3/1eKTPOMArHUTHbIX NMOMEX, U WUCMbITaHUs Ha W3-
nyyenvne Y3WUIM He TpebytoTcs. B BbICOKOYACTOTHbIX cucTemax Y3UM MOXeT U3MEeHSATb GanaHc NvHWUIA, KOHMrypauuo
NPOBOAKN UMK 3hHEKTUBHOCTL 3KPAHNPOBAHWS, YTO NPUBOANT K HEOGXOAUMOCTU UCTbITAHUI CUCTEMBI HA U3/TyUYeHMe.

B pabouem cocTosiHuM (pexum nodasreHuns) koMéuHaums Y3UIM n cUCTEMHOIR NPOBOAKM MOXET u3nyyatb nepexop-
Hble 3/1EKTPOMArHUTHbIE MOMSA U3-32 UMMYJIbCHLIX TOKOB, KOTOPble He6/aronpuAaTHO BAKAKOT Ha paboTy cuctembl. Y3UM
KOMMYTaLMOHHOIO Tuna MOryT co3fiaBaTb [OMOJIHUTE/IbHOE MepexodHble 3/1IeKTPOMarHMTHoOe nosie BO Bpems nepeksiove-
HUS B COCTOSIHWE HU3KOTO HanpshxeHus (CM. PUCYHOK A.2).
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MpunnoxeHve H
(cnpaBo4HoOE)

OnpepneneHne BHYTPeHHero nopta (MCTOYHUK: ITU-T K.44)

MopT 060pyAoOBaHMSA MOXHO KlacCUULMPOBaTb Kak BHYTPEHHUIA MOPT TOMbKO B TOM C/lydae, eCny BbIMOSHAKTCA
BCe cregytoLiue ycroBus:

- OH NOAK/MIOYEH TONbKO K kabensam BHyTpU 34aHus;

- Kabenb NoaKMoYeH K BHyTPEHHEMY NOPTY CMEXHOro 060py10BaHus;

- obopyfoBaH/e U CMeXHOe 060pyfoBaHME VMEKT OO6LLyl0 OMOPHYH TOYKY 3a3eM/IeHNs unm 06opynoBaHue
ABNSETCA NAaBaoLLUM;

- NOpT He ByaeT NOAK/YEH K BHELLUHEMY MOPTY CMEXHOro 060pyA0BaHus;

- MOPT He MpefocTaBnsieT CepBUC, KOTOPbIA NOTpebuTenbs MOXET pacnpocTpaHuTb Ha Apyroe 3faHue (Hanpumep,
POT, Ethernet unn Bugeo nopr);

- nopT He 6ydeT MMeTb TOKOMPOBOAALLEr0 COeAVHEHWs C Kabenem, KOTOpbIA BbIXOAWUT W3 34aHUs Yepe3 apyroe
obopygoBaHve (Hanpumep, Yepes3 pa3BeTBUTESb).

Nio6oii NopT, He COOTBETCTBYIOLLMIA TpeboBaHUAM A1si BHYTPUCUCTEMHOTO MopTa WU BHYTPEHHEro nopra, siBNsieTcs
BHELLHWM MOPTOM.
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MpunnoxeHwe |
(cnpaBoyHoOE)

O6cnyxmBaHue Y3UIM gna nHpopMauoHHbIX TEXHOOMMIA

1.1 O6wwme TpeboBaHUA

3allyTHble  Mepbl TENeKOMMYHUKALMOHHBLIX U CUTHA/IbHbIX CeTell  W/MAKM  TeNEKOMMYHUKALMOHHbLIX  CTPOEHMit
(Hanpumep, 3aaHne ATC u yaaneHHble 06beKTbl) SBMSIOTCA Pe3y/bTaToOM OLEHKM NOTPe6HOCTM B 3awuTe nepej cTpou-
TeNIb,CTBOM W/IN B C/lyyae U3MEHeHUit 061-EKTA, U OHU ABMISKOTCA HEOTHLEMJIEMO YaCTbHO 3aLLMLLEHHON CUCTEMBI.

Bce 3aluTHble Mepbl crieayeT 3aA40KyMEHTUPOBaTb, UTOObI [OKa3aTb, YTO OHU COOTBETCTBYIOT 06S13aTefIbCTBY NpO-
ABNSATL AO/DKHYIO OCTOPOXHOCTb. 3allWTHbIE Mepbl MOASEXaT NpoBepke AN NOATBEPXKAEHUS UX CMOCOGHOCTY BbIMNOMHATL
Tpebyemyto OyHKUMIO. Bce pesynbTaTbl 3MepeHuii crefyeT 3a[0KyMEeHTUPoBaTb M BMECTE C NMPOTOKO/aMM NPOBEpKU Xpa-
HUTb A0 Tex Mop, MoKa CYLLECTBYIOT 3aliMTHble Mepbl. VX HEO6XOAMMO CpaBHUTL C pesy/bTaTaMy Npeapblayliux npoBepok
(cM. mMpumMeyaHne Hke). ITO [OKa3bIBAET, UTO €C/IM Pe3y/ibTaTbl CYLECTBEHHO OT/IMYAOTCA OT NPeAblayLinX 3HAYeHuii, To
HEeo6X0AMMO ONpPeAesuThL U YCTPaHUTb MPUUNHBI OTKIOHEHNS.

MocneayoLime 3alyTHbIE MEPbI UM NPOBEPKA CYLLECTBYIOLMX MEP MOTYT NOTPE6OBATLCA B C/IEAYIOLLMX CllyHasX:

- MOBTOPHbIE MOBPEXAEHUSA OT 3M1EKTPUUECKUX NCTOUHMKOB,

- mocnefyiolee BO3BEAEHWE 3alimLLaeMblX CTPOEHWIA;

- mocnefyiolee BO3BEAEHNE UM U3MEHEHWE 3EKTPOCTAHLMIA/TATOBBLIX CUCTEM;

- M3MeHeHMe paboumx TOKOB CYLLECTBYIOLLMX 3MEKTPOCTAHLUA/TATOBbIX CUCTEM;

- Mo Tpe6oBaHMI0 3aKa3umka UIu opraHa BnacTtu.

O6CnyxuMBaHne CoefyHeHNsl 3KpaHOB Kabeneil 1 3a3eM/ieHUs aKpaHa, BK/Yas ypaBHMBAHWE MOTEHLMaNIoB CUCTe-
Mbl, 3aBUCUT OT KabesibHOli Pa3BOAKU.

MprmedyaHne — Ha pesynbTaTbl U3MEPEHWIi MOTYT B/IMATL YC/I0BUSI OKpYXatoLLel cpefbl.

1.2 OTBeTCTBEHHOCTb 3a 06CNyX1BaHue

Onepatop TeNeKOMMYHUKALMOHHOW WM CUTHa/IbHOW CeTUM HeceT OTBETCTBEHHOCTb 3a 3awuTy 060pyAoBaHWs B
cetu.

Bnageneuy, 3paHvsa HeceT OTBETCTBEHHOCTb 3a 0OOLLyl0 6e30nNacHOCTb YCTAHOBKW BHYTPU 34aHUS, Hanuyve BblBOAA
3asemnenus, WYM naun goctyn k FLUYT (pyucyHok 4), 4To6bl 06ecneunTb 3a3eM/IeHNE CPEACTB 3allUThbI.

MoTpebuTenb HECET OTBETCTBEHHOCTHL 3a 3aLUWTy CBOEl (YacTHO) CETU B CBOW COOCTBEHHOCTH.

Bce CTOpPOHbI HeCyT OTBETCTBEHHOCTb 3a 3(MEKTVBHOCTb W [OKYMEHTWPOBAHWE 3alLUTHbIX MEP B CBOMX MNOMeLlle-
HUSX.

1.3 O6ecnyxuBaHne Y3UN

1.3.1 O6uwue cBegeHnsA

PelleHve o0 3awmte CTPOEHUS OT MOMIHWMKM C MOMOLLBI0 cucTembl CM3, a Takke BblGOp Mep 3awuTbl cnegyeTt Ocy-
LLLeCTBNATb B COOTBETCTBUM C TpeboBaHuamu IEC 62305-2.

PaccmaTpuBaemble Mepbl 3aliMTbl CTPOEHWI BK/IHOHAKOT CaMO CTPOEHME U YyCTaHOBKU BHYTpM Hero. Hanmpuwmep, cu-
crema CM3 cOOTBETCTBYET KOHCTPYKUMK cornacHo IEC 62305-3.

1.3.2 Bwu3yanbHbI KOHTPO/1b

BrsyasibHbIli KOHTPOSb BK/IOYAET OCMOTP CUCTEMbI 3a3E€MJIEHNS.

Kpome Toro, Heo6xo04MMO NPOBECTY CReAyioLLMe NPOBEPKN JOCTYMHbIX YacTel ceTu:

- BUAMMble NOBPEXAEHNSA UIN NPU3HAKN HEOBPaTUMbIX cpabaTbiBaHuii Y3,

- npwu3Haku Toro, 4To Y3UI B paboyem COCTOSIHUN;

- HOBble YCTaHOBKW, [J06aBfieHHble nocfe nocrefHein NPOoBepKW, KOTOpble MOryT YBENWYUTb PUCK (Hanpumep,
MauTbl UM @aHTEHHbI B6M3W TENEKOMMYHUKALMOHHON CUCTEMBI UM BO3BELEHHbIX CTPOEHWI);

- Mocsie N3MeHEHU UM PEMOHTA, WK KOrAa U3BECTHO, YTO B COOPYXXEHUEe yAapuia MOJTHHUS.

1.3.3 TonHbIA ocMOTp

MosHbIA OCMOTP BK/OUYAET BU3YasIbHbIA KOHTPOSb.

Kpome Toro, npoBogAT creaytoLime NpoBepKu:

- (PyHKLMOHMpOBaHue Y3UIT,

- 4nA KoHTponupyembix Y3WIM (yganeHHass curHanmsauusl) npoBepsitoT paboTocnoCOBHOCTH KOHTPOSMPYHOLLEit
annapaTypbl (HanpumMep, yAaneHHOro ynpasieHus).
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dyHKUMOHasIbHOE UcnbiTaHne Y3WIM MoxeT NpoBOANTLCS Kak NOMNEBOE MUCMbITaHne ¢ 3ameHoli Y3UIM, Haxoasawmxcs
BHe JONYCTUMOro AvanasoHa, uav nyTem nepuoanmyeckoin 3ameHsl.

1.3.4 Tepuoabl ocmoTpa
3awmTHbIe Mepbl CrieayeT Nepmoanyeck NpoBepsaTb B COOTBETCTBUM C Tabnvueli 1.1 nnm tabnuuei 1.2.

Tabnuua 1.1 — MakcumasibHbIi Nepuog, Mexay UHCNeKUMAMM Mep no 3almTte oT MosHwWi no IEC 62305-3

o o Kputuueckme cutyauum &>,
YpoBeHb 3aLunTbl BusyasibHbIii KOHTPOSIb, NeT MonHbIN ocMOTp, NeT o
NOJIHbIN Fof, NPOBEPKU
Inll 1 2 1
wiv 2 4 1

a)  CuCTEMbl MOJSIHME3AWNTLI, UCMOMb3YEMblE B KOHCTPYKLMSIX, CBSI3aHHbIX C PUCKOM, BbI3BaHHbIM B3pbIBYATHIMU
matepuanamu, criefyeT BU3yaslbHO MPOBEPsiTb Kaxaple 6 MecsiueB. DNEeKTPUYECKMe MUCTbITaHUs YCTaHOBKM criedyeT
NPoBOAUTL OAMH pa3 B rof. MNpuemiemMbiM UCKIIOUYEHWEM W3 FOA0BOTO rpadouka WUCMbITaHWi MOXET ObiTb BbIMNOHEHWE
UCMbITaHWI B TeyeHne uukia oT 14 no 15 MecsiLeB, Tak Kak CUMTaeTcs LenecoobpasHbiM NPOBOAUTL MCMbITAHUA COMpO-
TVUBEHUSI 3a3EM/IEHVNSI B pa3HOe BPeMs Tofa, YTo6bl NoyunTb NPELCTAB/IEHNE O CE30HHbIX KOnebaHumsX.

®)  KpuTuueckue cUTyauum MOryT OTHOCUTLCSI K KOHCTPYKLMAM, COAEepXalluM 4YyBCTBUTE/bHbIE BHYTPEHHWE CUCTEMBI,
OCOMCHBIM 6710KaM, KOMMEPUECKUM 34aHUAM UM MECTaM, e MOXET HaX0AMTLCA 60/bLLIOE KOIMYECTBO NoAei.

MpumeyaHve — [lononHuTeNbHasa MHQOPMaUMSA 0 TEXHUYECKOM 06CYXMBaHUM 1 NPOBEPKE CUCTEM MOJSIHME3a-
WwnThl NpuBeaeHa B pasgene E.7 IEC 62305-3:2010.

Ta6nuua 1.2 — MakcumasibHbIii Nepuoa Mexay MHCNEKUMAMU Mep Mo 3awmute oT MosHuia no ITU-T K.69 [28]

MpoBepsieMblil anemMeHT Bu3yanbHblii KOHTPO/b, NeT MonHbI ocmoTp, net
3alnTHble Mepsbl 3 6 (npymeyvaHue)
MpumevaHne — WHopmMauma 06 oOnbiTeé HEKOTOPbLIX CETEBbIX OMNEPATOPOB OTHOCUTENILHO pPasyMHbIX NEpPUoLoB

nposepkn Ans TPT 1 06 wucnbiTaHWsAX A1s NOMEBbIX WCCNefoBaHWli npuBedeHa B npwioxeHun |. VHdopmauuio o
npoeepkax paboTocnocobHocTn Y3UI n neprogax NPoOBEPOK MOXHO 3anpocuTb Y N3roToBUTENEN.
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MpunnoxeHwne J
(cnpaBo4HoE)

MoBblweHne noteHunana 3emnm (MMN3)

J.1 O6uwue cBegeHus

MoTeHUMan HanpshkeHUs Yyepes 3emM/to UK Yepe3 MOBEPXHOCTb 3eM/IM BO3HMKAET, KOrAa TOK /10601 BenMUnHbl Unn
yacToTbl TEYET 4epe3 MEeCTHOE YAe/lbHOe COMpOTUB/IEHME 3eM/IN. OMEeKTPUYEeckoe MOBpEeXAeHNEe KOMMYHUKALMOHHOMO
060pyA0BaHNst U MHTEPEicoB NPOMCXOAWT, Korfa uMmeeTcs 6onblias pasHuua B MOTEHUMase 3eM/M M3-3a MOBbILLEeHUA
noteHumana semnu (MN3), B npefgenax OAHOMO 3a3eM/IEHHOTO O6BLEKTA, HA KOTOPOM PAcMofIoKEHO KOMMYHUKALMOHHOE
060pyaoBaHve, UK Mexay /oKaslbHbIM U yAaseHHbIM 06beKTammu, Ha KOTOPbIX PacrofioKeHO KOMMYHMKaLMoHHOe 060-
pyaoBaHue, coeMHEHHOE NPOBOAHBLIMY KOMMYHUKALIMOHHLIMMW LEENSIMU 1 3KpaHaMM.

J.2 MNpwnyuunHbl MMN3

MMN3, cBsA3aHHOE C NUTAHUEM, BbI3bIBAETCSH HU3KOYACTOTHLIM TOKOM KOPOTKOrO 3amblkaHus 50/60 Iy, npoTekatowmum
yepes ceTb 3a3eM/IeHUs UKW 3eM/II0 Yepe3 CWIOBOW Nepexof pacnpefesiMTesibHOW NVHUM K AepeBy Wan ApYrM nyTam
3a3eM/IEHUS UM CPeACTBaM KOMMYTauuu SIMHWIA anekTponepedayn. OTO SIBIEHUME MOXET ANUTbCA OT [OoNeil cekyHp Ao
HECKOJIbKUX MUHYT.

MMN3, cBA3aHHOe C MOJIHUEN, Bbi3blBAETCA ObICTPOPACTYLLMM TOKOM B HECKONbKO kunoamnep (kA) CO BpeMEHeM Ha-
pacTaHusl OT HAHOCEKYHA A0 MWKPOCEKYHA W LUMPWMHON MMMyfnbca OT MUKPOCEKYHA, [0 MUIMCEKYHA, MpoTekawowyM yepes
ceTb 3a3eM/IEHUS UK 3EMJTIO.

DneKkTpudmMUMpoBaHHbIe Xese3Hble J0Pory Takke BbidbiBatoT MM3.

J.3 BvsiHue yaenibHOro conpoTuUB/IEHUSA TPYHTa

BenuunHa M3 3aBUCUMT OT BE/IMYMHBLI TOKA M MECTHOMO YAENbHOIO COMPOTMB/IEHUSA TPyHTA U pesynbTUpyloLwero
COMPOTMB/IEHNSI OTHOCUTENIbHO 3eM/N. YAenbHOe COMpPOTUB/IEHWE OKpYXaloleli rpyHTa 3aBUMCUT OT €ro CcocTasa,
TemnepaTypbl, BM&XHOCTV U COAEPXaHUS 3/EKTPONNTA, a Takke OT Be/IMYMHbI ToKa (MOHM3aums MoYBbl) U BapbupyeTcs
OT Heckonbkux o 6onee 1000 Om ¢ m.

J.4 BONoKoHHas onTtuka

3aMeHa MeTa/l/IM4eckux NPOBOAOB OMNTOBOJIOKOHHLIMY MPOBOAHMKAMU ABMAETCA OT/IMYHLIM CPEeACTBOM YMeHblUe-
HUSI NOBPEXAEHWIA, cBA3aHHbIX ¢ MM3. TpebyeTcs Hagnexallas 3awmta OT UMMY/bCHBIX HanpshKEeHWA U NpaBuibHOE pac-
NOSI0XKEHNE 3a4eMKN NPOBOAOB/HATAXHBIX 3/1IEMEHTOB.
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[OCT IEC 61643-22—2022

MpunnoxeHune K
(cnpaBo4Hoe)

Ccbl/IKU 1 NpUMepbl ynpaBfieHusa pyuckaMmn Ha ocHose |IEC 62305-2

MoppobHas nHdopMauusa O pacyeTe PUCKOB NoBpexaeHus aaetca B cTtaHgapTe IEC 62305-2. B cnepgyrowem cnu-
CKe NnpuBefeHbl MHTEPEeCHble ab3aLibl C pacyeTaMu 1 NpuMepamu:

- B npunoxexHun B IEC 62305-2:2010 onucaHa oLeHKa BEPOATHOCTY P, noBpexaeHus;

- B npunoxeHun C IEC 62305-2:2010 onvcaHa oLeHKa ypoBHs notepu L;

- B npunoxenun E IEC 62305-2:2010 npvBegeHbl NpUMepbl YNpaBneHnus puckamy B AEPEBEHCKOM AOMe, 0(OUCHOM
3aHun, 60/IbHULLE N MHOTOKBAPTUPHOM [OME.

MpeacTaBneHHbIN aHaNM3 npeanosaraeT, YTO BCe BBOAHbIE JIMHUM SIBAISOTCA METal/IMY4eCKMU NPOBOAHMKAMU.
B cnyyae HemeTan/Myecknx NpPOBOAHWKOB, Hanpumep BOJIOKOHHOM ONTWMKM, HEOBXOAMMO 3HaTb, YTO pacnpenenu-
TeflbHble CEeTW BHYTPW 34aHUst MOTYT ObiTb MeTanauMyeckumun. Ona Takoin cutyaummn B ITU-T K.92 paetca mHdopmaums o6

3/1eKTPOMAarHMTHOW cpefe. [ns MOBbILEHUS YCTOMYMBOCTM CredyeT pacCMOTpPeTb Mepbl, nepeuncneHHole B C.1.3 (Pa6oTta
C puckamu) HacTosILero gokymeHTa (npunoxenue C).
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Mpunoxenne A
(cnpaBo4HoOE)

CBefeHNsi 0 COOTBETCTBUN CChINIOYHbIX MeX/AyHapOAHbIX CTaHAapTOB
MEXroCcyapCTBEHHbIM CTaHAApTaM

Tabnmuya OA.1

O603HaYeHne CCbISIOYHOTO CTeneHb O603Ha4YeHNe U HaMeHoBaHne COOTBETCTBYIOLLErO
MeXAYHapOoAHOIo AOKyMeHTa COOTBETCTBUSA MEeXrocyapCTBEHHOro ctaHaapTa

IEC 61643-21:2012 IDT FOCT IEC 61643-21—2014 «YcTpoiicTBa 3awWmMTbl OT nepeHa-
NPsHKeHN A HU3KOBOMbTHbIE. YacTb 21. YCTpoiicTBa 3awutbl OT
nepeHanpsHKeHWin, NoAcoeAVHeHHble K TefleKOMMYHMKaLOH-
HbIM W CUTHaNIM3aUMOHHLIM CeTAM. TpeboBaHUA K 3KcnsyaTa-
LIMOHHBIM XapakTeprcTKam 1 MeToAb! UCTbITaHU»

IEC 61643-11 DT FOCT IEC 61643-11—2013 «YCcTpoiicTBa 3aliuTbl OT nepeHa-
NPSHKEHWIA HU3KOBO/IbTHblE. YacTb 11. YcTpolicTBa 3aluTbl OT
nepeHanpsxeHuin, NoAcoeANHEHHbIE K HU3KOBO/IbTHbIM CUCTe-
Mam pacnpegenieHns 3neKkTpoaHeprui. TpeboBaHWa M MeTo-
Obl UCMNbITaHW»

IEC 61643-12 — * 1)

IEC 62305-1:2010 — *2)3

IEC 62305-2:2010 — * 3)

IEC 62305-3:2010 — i

IEC 62305-4:2010 — * 4)

| EC 61000-4-5 IDT FOCT IEC 61000-4-5—2017 «3nekTpomMarHuTHass COBMeCTU-
MocTb (SMC). YacTb 4-5. MeTogbl MCNbITaHWiT N N3MEPEHWUIA.
VcnblTaHne Ha yCTONYMBOCTb K BbIGPOCY HaMpsxXeHus»

* COOTBETCTBYIOLMIA MEXrocyfapCTBEHHbI CTaHAapT OTCYTCTBYeT. [lo ero MpUHSTUS PEKOMEHAYETCS WCMO/b30-
BaTb NEepeBo, Ha PYCCKUA A3bIK AaHHOTO MeXAyHapoAHoro craHgapTa. OduumaibHbiii Nepesos AaHHOro cTaHgapTa
HaxoauTcs B deaepanibHOM MHDOPMALIMOHHOM (OOHAE CTaHAapTOB.

MNpumeyaHne — B HacTosAweli Tabnuue MCNOAb30BaHO crefylollee yc/roBHOe 0603HayeHWe CTeneHu COOTBET-
CTBMSA CTaHAAPTOB:
- IDT — naeHTUYHbIEe CTaHAApPThI.

1) B Poccuiickoii ®epepaumn peiicteyer TOCT P M3K 61643-12—2011 «YcTpoiicTBa 3alimTbl OT MMMY/bCHbIX
nepeHanpsbkeHnin HWU3KOBOMbTHbIE. YacTb 12. YcTpolicTBa 3alimTbl OT MMMY/bCHbIX MNEPEHANPSXEHUA B HU3KOBO/IbTHLIX
CWNOBbIX pacnpefenmTenbHbIx cuctemax. MpuHLMNbI Boibopa 1 NPUMEHEHUS.

2) B Poccuiickoin depepaumnn aelicteyeT FTOCT P M3K 62305-1—2010 «MeHeMKMEHT pucka. 3aluta oT MOSTHUN.
Yactb 1. O6LMe NpUHUMMbI».

3) B Poccuiickoin depepaumnn aelicteyeT FOCT P M3K 62305-2—2010 «MeHeMKMEHT pucka. 3aluTta oT MOSTHUN.
YacTb 2. OueHKa pucka.

4) B Poccuiickoli ®epepauumn geiicteyet FOCT P M3K 62305-4—2016 «3awmTta oT MosHMK. YacTb 4. 3awurta
3/TEKTPUYECKMX U NEKTPOHHbLIX CUCTEM BHYTPUW 3[4aHUIA 1 COOPYXEHUIA».
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FOCT IEC 61643-22—2022

Bnbnnorpadgus

Electromagnetic compatibility (EMC) — Part 6-1: Generic standards —
Immunity for residential, commercial and light-industrial environments
(9nekTpomariutHas cosmectumocTb (SMC). Yactb 6-1. O6wmin ctaHgapT.
YCTOUMBOCTL K 3M1EKTPOMArHWTHbIM MOMEXaM B KW/bIX, KOMMEPYECKMX
30HaX U NPOV3BOACTBEHHBIX 30HAX)

Electromagnetic compatibility (EMC) — Part 2-2: Environment — Compati-
bility levels for low-frequency conducted disturbances and signalling in pub-
lic low-voltage power supply systems (3nekTpoMarHuTHasi COBMECTMMOCTb
(BMC). Yactb 2-2. Okpyxawuwas cpega. YpOBHM COBMECTUMOCTM ANs
HM3KOYACTOTHBLIX  MPOBOAMMbBIX MOMEX W  MPOXOXAEHUS CUrHa/IOB B
HM3KOBO/IbTHBIX CUCTEMAX KOMMYHa/TIbHOTO 3HEPrOCHABXEHUS)

Components for low-voltage surge protective devices — Part 311: Per-
formance requirements and test circuits for gas discharge tubes (GDT)
(KOMNOHEHTbI  yCTPOWCTB  3alMTbl  OT  UMMNY/bCHBIX  MEepPeHanpskeHuii
HU3KOBONbTHbIX. YacTb 311. TpeboBaHus K paboTOCNOCOOGHOCTU U
ncnbiTaTesIbHbIM Lensam razopaspsagHbix Tpy6ok (MPT))

Components for low-voltage surge protective devices — Part 312: Selection
and application principles for gas discharge tubes (KOMNOHeHTbI ycTpoiicTB
3aWnTbl OT MMMY/IbCHbIX MNepeHanpsbkeHnini HU3KOBOMbTHbIX. YacTb 312.
BbI60p 1 NpUHLMNLI NPUMEHEHNS ra3opa3psaHbIX TPYOOK)

Components for low-voltage surge protective devices — Part 321: Spec-
ification for avalanche breakdown diode (ABD) (KOMNOHEHTbI YCTPOMCTB
3aWmnTbl OT UMNY/bCHBIX NEpPEeHanpPsHKeHW HU3KOBO/bTHbIX. YacTb 321.
Cneuucmkaummn anoaoB ¢ NaBnHHbLIM Npoboem (ABD))

Components for low-voltage surge protective devices — Part 331:
Specification for metal oxide varistors (MOV) (KOMMOHEHTbI YCTPOWCTB
3aWmnTbl OT UMMY/bCHBIX NEpPEeHanpPsHKeHW HW3KOBO/bTHLIX. YacTb 331.
Creuudmkalmmn meTasiiooKCUAHbIX BapucTtopos (MOB))

Components for low-voltage surge protective devices — Part 341: Spec-
ification for thyristor surge suppressors (TSS) (KOMMNOHEHTbI YCTPOICTB
3aWnTbl OT MMMY/bCHbIX MNEepeHanpsikeHnii HU3KOBOMbTHbIX. YacTb 341.
Cneumdmkaumm TMPUCTOPHbLIX OrpaHuunTenei Hanpshxenust (TOH))

Transmission and Multiplexing (TM); Access transmission system on metallic
access cables; Symmetrical single pair high bitrate Digital Subscriber Line
(SDSL); Part 1: Functional requirements (Mepegaya n MynbTUNIeKCcUpoBa-
Hue (TM). Cuctema nepefgaum AOCTyna Ha MeTa/l/iMdyeckux kabensx AocTy-
na. CuMmMeTpuyHas ogfHonapHas uucpoBas BbICOKOCKOPOCTHAs abOHEeHT-
ckas nnHKA (SDSL). YacTtb 1. DyHKUMOHaUTbHbIE TpeboBaHMS)

Transmission and Multiplexing (TM); Access transmission system on metallic
access cables; Symmetrical single pair high bit rate Digital Subscriber Line
(SDSL); Part 2: Transceiver requirements (Mepegaya 1 MynbTUMNIEKCU-
poBaHue (TM). CucTema nepefauv [OCTyna Ha MeTasl/IMYeCKUX Kabensx
poctyna. CMMeTpuuyHas ofgHonapHas uupoBasi BbICOKOCKOPOCTHas abo-
HeHTcKast iMHMA (SDSL). YacTtb 2. TpeboBaHus K npremo-nepeaade)

Transmission and Multiplexing (TM); Access transmission systems on
metallic access cables; Very high speed Digital Subscriber Line (VDSL) —
Part 2: Transceiver specification (Mepegaya W MynbTUNMIEKCUPOBaHNE
(TM). Cwuctema nepefayv [ocTyna Ha MeTa/lIMYeckux kabensx poctyna.
CummeTpuyHas ofHonapHas uUudpoBas CBEPXBbICOKOCKOPOCTHasA abo-
HeHTckast imHna (VDSL). YacTb 2. Cneyndunkauumn npuemo-nepenarTyimnkoB)
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Transmission and Multiplexing (TM); High bit-rate Digital Subscriber
Line (HDSL) transmission systems on metallic local lines; HDSL core
specification and applications for combined ISDN-BA and 2 048 kbit/s
transmission (Mepegava n mynbTunaekcuposanve (TM). Cuctembl nepe-
[ayn BbICOKOCKOPOCTHON UMpOBOI aboHeHTckon nvHum (HDSL) Ha wme-
TaI/IMYECKUX MECTHbIX NnHUAX. Cneuudpmkauma sgpa HDSL wn obnactm
NPUMEHEHNS KOMBUHMPOBaHHON nepefayn ISDN-BA n 2048 k6ut/c)

Access Terminals Transmission and Multiplexing (ATTM); Access
transmission systems on metallic access cables; Asymmetric Digital
Subscriber Line (ADSL) — European specific requirements [ITU-T
Recommendation G.992.1 modified] (Joctyn, TepmuHanbl, nepegava W
My/bTUNMEKCMpOBaHNe TepmuHanoB goctyna (ATTM). Cuctembl nepegayv
[OCTyna Ha MeTa/Inyecknx kabensx goctyna. ACUMMETpUYHas umdposas
aboHeHTckas nnHuA (ADSL) — Ocobble eBponeiickne TpeboBaHus), [peko-
MeHgauma ITU-T G.992.1 nsmeHeHa]

Transmission and Multiplexing (TM); Integrated Services Digital Network
(ISDN) basic rate access; Digital transmission system on metallic local lines
(Mepepava n mynbTUNAekcuposaHve (TM). Ba3oBbili AOCTYyn K LucpoBOi
cetn ¢ uHTerpaumein cnyx6 (ISDN). Cuctema undpoBoil nepegayn Ha me-
Ta/I/IMYECKNX MECTHbIX JINHWSAX)

Access, Terminals, Transmission and Multiplexing (ATTM); Access
transmission system on metallic access cables; Symmetric single pair high
bitrate Digital Subscriber Line (SDSL); [ITU-T Recommendation G.991.2
(2005), modified] (JocTyn, TepMuHasbl, Nepegadya WU My/bTUNIEKCMPOBA-
Hue (ATTM). Cwuctema nepefayn f[ocTyna no MeTa/lIMYecKMM Kabensm
foctyna. CumMmeTpuyHas ofHonapHas umdpoBas BbICOKOCKOPOCTHaA abo-
HeHTckast nnHuA (SDSL)); [pekomeHgauus ITU-T G.991.2 (2005 r.), name-
HeHHasl]

Resistibility of telecommunication equipment installed in a telecom-
munications centre to overvoltages and overcurrents (YCTOR4MBOCTbL Tese-
KOMMYHWKaLMOHHOTO 060pYyAOBaHWsl, YCTAHOB/IEHHOTO B Te/eKOMMYHUKa-
LIOHHOM LIeHTPe, K MMMY/IbCHbIM NepeHanpsHKeHsM 1 CBEPXTOKaM)

Resistibility of telecommunication equipment installed in customer premises
to overvoltages and overcurrents (YCTOAYMBOCTb Te/IEKOMMYHWKALMOHHOTO
060py10BaHUs, YCTAHOB/IEHHOrO Ha 06bekTe NOTPebuTensi, K UMMY/bCHbIM
nepeHanpsHKeHVsIM 1 CBEPXTOKaM)

Resistibility of telecommunication equipment installed in the access and
trunk networks to overvoltages and overcurrents (YCTOWYMBOCTL TeNEKOM-
MYHMWKaLMOHHOTO 060pYA0BaHUs, YCTAHOB/IEHHOTO B CETSAX [OCTyna U KOM-
MYHMWKALMOHHbIX CETSIX, K UMMy IbCHbIM NEpPeHanpsHKeHUsIM U CBEPXTOKaM)

Shielding and bonding for cables between buildings (3kpaHupoBaHue n co-
eAuHeHne kabenein mexay 3a4aHnsaMun)

Requirements for the mitigation of lightning effects on home networks
installed in customer premises (Tpeb6oBaH/A K CHWXEHWIO 3H(EKTOB BO3-
[JeicTBMA MOMHUI Ha [OMallHMe CeTW, YCTaHOB/IEHHble Ha O6bekTax mno-
Tpebutenein)

Principles of protection against overvoltages and overcurrents (MpuHUWnbI
3aLMTbl OT NepeHanpsbKeHnii 1 CBEPXTOKOB)

Characteristics of gas discharge tubes for the protection of telecom-
munications installations (XapakrepucTvku rasopaspsgHbix Tpybok ana 3a-
LMTbI TENNEKOMMYHUKALMOHHbBIX YCTaHOBOK)
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Bonding configurations and earthing inside a telecommunication building
(KoHdhurypauum coeguHeHuit 1 3a3eMeHnst BHYTPU TeNeKOMMYHMKaLMOH-
HOro 34aHus)

Risk assessment of damages to telecommunication sites due to lightning
discharges (OueHKka pUCKOB MOBPEXAEHUS OOLEKTOB Te/IEKOMMYHMKaLMiA
OT pa3psioB MOJTHUI)

Resistibility test for telecommunication equipment exposed to over voltages
and over currents — Basic Recommendation (McnbiTaHne Ha ycTonum-
BOCTb AN151 TeNeKOMMYHUKALMOHHOTO 060py/i0BaHus, NOABEPKEHHOrO BO3-
[JecTBUI0 MepeHanpshkeHnii n cBepxTokoB. ObLime pekoMmeHAaLmm)

Protection of telecommunication lines using metallic symmetric conductors
against lightning induced surges (3awmTa Te/NEKOMMYHVKALMOHHBIX VHWI
C MOMOLLBID METAIINYECKUX CUMMETPUYHBIX NMPOBOLHWUKOB OT HaBeAEHHbIX
MOJTHUE UMMNYNbCHBIX NepeHanpsHKeHnin)

Protection of telecommunication lines against direct lightning flashes
(3awuta TeNEKOMMYHMKALMOHHBIX IMHUIA OT NPAMBIX YAAPOB MOTHUN)

Protection of customer premises from overvoltages (3awmuta ob6bekTa
noTpebuTens oT NnepeHanpsXKeHNiA)

Maintenance of protective measures (TexHuyeckoe ob6CnyxunBaHve
CpeACcTB 3almThl)

Characteristics and ratings of solid-state, selfrestoring overcurrent protec-
tors for the protection of telecommunications installations (XapaktepucTuku
N HOMWHAasIbl MONYNPOBOAHUKOBbLIX CaMOBOCCTaHaBNMBaeMbIX NPM60POB
MaKCMMa/IbHOW TOKOBOW 3aluTbl AN 3aWWTbl  TENEKOMMYHUKALMOHHbIX
YyCTaHOBOK)

Protection of telecommunication lines using metallic conductors against
lightning — Risk management (3awuta TeNeKOMMYHUKALUOHHbIX JIMHWUIA
C TMOMOLLb MeTaN/IMYEeCKNX CUMMETPUYHbLIX MPOBOAHUKOB OT MOJHUIA.
YnpaBneHue puckamm)

Physical/electrical ~ characteristics of  hierarchical digital interfaces
(Prsunyeckne/anekTpmyeckme XapakTepucTuku unepapxuyeckmx LngpoBbIX
nHTepdeicos)

Digital transmission system on metallic local lines for ISDN basic rate ac-
cess (UuchpoBas cuctema nepefaun no MeTas/IMuyeCKMM MECTHbIM JIMHWSAM
ansa 6asosoro goctyna ISDN)

Asymmetrical digital subscriber line (ADSL) transceivers (Mpuemo-
nepegaTynki 4n1s aCMMMeTPUYHON LMdpoBol aboHeHTCKon nnHum (ADSL))

Asymmetric Digital Subscriber Line transceivers 2 (ADSL2) (Mpuemo-
nepegaTunMkm Ons acMMMETPUYHONM LMPOBOIK abOHEHTCKOW nvHUM 2
(ADSL2))

Splitterless asymmetric digital subscriber line transceivers 2 (splitter-
less ADSL2) (Mpuemo-nepeaatynkn AN acMMMETPUYHON  LMdPOBOWA
aboHeHTCKol NuHKUK 2 6e3 passeTeuTesniein (ADSL2 6e3 passeTButenei))

Asymmetric Digital Subscriber Line 2 transceivers (ADSL2) — Ex-
tended bandwidth ADSL2 (ADSL2plus) (Mpuemo-nepegatunkn  ans
acCUMMETPMYHOM  UMGPOBOI  aboHeHTckon  nMHum 2 (ADSL2) —
pacwmpeHHas nonoca kaHana ADSL2 (ADSL2 nntoc))

Very high speed digital subscriber line transceivers (VDSL) (Mpuemo-
nepegaTuvkn AN CBEPXBbICOKOCKOPOCTHBLIX  LMPPOBbLIX  aBOHEHTCKUX
nunHnin (VDSL))
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Very high speed digital subscriber line transceivers 2 (VDSL2) (Mpuemo-
nepefaTunky [N CBEPXBbICOKOCKOPOCTHBLIX LMIPOBLIX ABGOHEHTCKMX Jn-
HWi1 2 (VDSL2))

Information technology — Generic cabling systems — Part 1: General re-
quirements (MHdopmaLnoHHble TexHonorun. Obwue kabesbHble CUCTEMBI.
Yactb 1. Obuwume TpeboBaHms)

Directives concerning the protection of telecommunication lines against
harmful effects from electric power and electrified railway lines; Volume II
Calculation induced voltages and currents in practical cases (1998)
(OvpekTvBbl O 3awuTe TeNEeKOMMYHWKAUMOHHBLIX JIMHWIA OT BpeaHoro
BO34ENCTBUS CO CTOPOHbl  3MEKTPUYECKUX W 3MEeKTPUdMLNPOBAHHbIX
XEeNe3HoAOoPOXHbIX NNHWIA. Tom Il. PacyeT HaBeAeHHbIX HanpsbkeHuid un
TOKOB B NpakTuyeckmx criyyasx (1998 r.))

Information technology — Telecommunications and information exchange
systems—Local and metropolitan area networks—Specific requirements —
Part 5: Token ring a physical layer specification (MHopMaUnOHHbIE TeXHO-
norvn. TenekoMMyHUKaumMm u cuctembl obmeHa WHdopmaumein. Jlokasb-
Hble N pernoHasibHble BbIYUC/TUTE/IbHbIE CEeTWU. CI'IELLVIaJ'IbeIe Tpe6OBaHI/IF|.
Yactb 5. KonbLesas ceTb — crneuudmkanms dhnsnyeckoro ypoBHS)

Cable networks for television signals, sound signals and interactive ser-
vices — Part 1: Safety requirements (KabenbHble ceTn gna TeNeBU3NOHHbIX
CUrHaNOB, 3BYKOBbIX CUMHa/IOB W WHTEPaKTWMBHbIX ycnyr. Yacte 1.
TpeboBaHus No 6e30nNacHOCTN)

Cable distribution systems for television and sound signals — Part 2:
Electromagnetic  compatibility for equipment (KabenbHble cucTemsbl
pacnpefeneHnss  TEeNEeBU3NOHHbIX W 3BYKOBbIX CUFHasioB. YacTb 2.
DneKTpoMarH1THasi COBMECTUMOCTb 060py10BaHNs)

Information technology — Generic cabling for customer premises
(MHbopMauMOHHbIE  TexHoNorMu, kKabenu o6WEero HasHavyeHuss AN
06bEKTOB NoTpebuTenei)

Risk Management — Vocabulary (YnpasneHue puckamu. Cnosapb)

Resistibility requirements to overvoltages and overcurrents due to light-
ning for equipment having telecommunication ports (Tpe6oBaHus
YCTOUMBOCT 060PYA0BaHNSA, UMEIOLLEro TeneKOMMYHUKALUOHHbIE MOPThbI
K NepeHanpspkeHnsIM 1 CBEPXTOKaM OT MOJTHUN)

Resistibility requirements for equipment having (a) telecommunication
port(s) (TpeboBaHusi K YCTOWYMBOCTM 060pPYAOBaHMSA C TENEKOMMYHUKaLM-
OHHbIMY MOpTaMM)

Electromagnetic Compatibility and Electrical Safety — Generic Crite-
ria. for Network Telecommunications Equipment (3nekTpomarHutHas
COBMECTMMOCTb U 37nekTpobesonacHocTb. O6LWme Kputepun Ans CeTeBoro
TeNeKOMMYHVKaLVOHHOTO 060pyA0BaHNs)

DTE Power via MDI (MutaHne DTE no MDI)

Standard for performance criteria and test methods for plug-in (portable)
multiservice (multiport) surge-protective devices for equipment connect-
ed to a 120/240 V single phase power service and metallice conductive
communication line(s) (CtaHgapT KpuTepueB paboTOCNOCOGHOCTM MU
METOAO0B  WUCMbITAHWA  CbEMHbIX (MEPEHOCHbLIX)  MHOTO(YHKLUMOHA/bHbIX
(MHOTOMONIOCHBLIX)  YCTPOICTB  3alyMTbl  OT  MEepeHanpsbkeHust  Ans
060pyA0BaHMs, MOAK/IHYEHHOTO K ogHodhasHoW anekTpocetn 120/240 B n
MeTalINYeCKNM NPOBOAALLUM JIMHUSAM CBA3N)
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FOCT IEC 61643-22—2022

Electrical installations of buildings — Part 5-51: Selection and erection
of electrical equipment — Common rules (DNeKTpOyCTaHOBKM 34aHUIA.
Yactb 5-51. Bblbop 1 BO3BeAeHWe anekTpuyeckoro obopyaosaHus. Obume
npasuna)

Classification of environmental conditions — Part 3-3: Classification of
groups of environmental parameters and their severities — Stationary use
at weatherprotected locations (Knaccudmkauusi ycnoBuini  OkpyXxatoLiei
cpeabl. Yactb 3-3. Knaccudmkaumsi rpynn napameTpoB OKpyxatollei cpe-
Obl U UX cepbe3HoCTU. CTauMoHapHOEe WUCMOMb30BaHNE B 3alUMLLEHHBIX OT
HenoroApbl MecTtax)
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[OCT IEC 61643-22—2022

YK 696.6:006.354 MKC 29.240.01 IDT
29.240.10

KnwoueBble crnoBa: yCTpOI‘/JICTBa 3alnTbl  OT  UMNY/NbCHbIX nepeHanmeeHMVl HU3KOBO/J1bTHbIE, yCTpOI7ICTBa 3a-

WnTbl  OT  UMNYJIbCHbIX nepeHanmeeHMVl, TeNIeKOMMYHUKaLUMOHHbIE CeTn, CeTu CBA3MN, Bbl60p n  npuHUMNbI
npumMeHeHna
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