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Mpeoncnosue

Llenn v npuHumnbl ctangaptusaumm B Poccunckon degepauum ycTaHOBMNEHbI
depepanbHbiM _3akoHOM OT 27 pekabpsa 2002 r. N 184-®3 "O TexHU4eckom
perynvpoBaHu1"”, a npasunia NpMMEHEHNS HauMoHanbHbIX CTaHaapToB Poccunckom
depepaunn - OCT P 1.0-2004 "Ctangaptm3auma B Poccurickon Penepauiun.
OcHoBHble nonoxeHus"

CBefeHMA o ctaHpapTe

1 NOAIOTOBJIEH HerocygapcTBeHHbIM 06pa3oBaTernbHbIM - yUpexaeHnem
BbICLLEFO npodpeccroHansHoro o6 pasoBaHusi "MockoBcCKkui WHCTUTYT
3HeprobesonacHocTn u 3HeprocbepexeHusa” (HOY BIIO "MAB3") Ha ocHose
CcOBCTBEHHOro ayTeHTUYHOro NepeBoda Ha PYCCKUMM 93bIK cTaHgapTa, yKasaHHOro B
nyHkTe 4

2 BHECEH TexHnyeckum KOMUTETOM MO CcTangaptmsaumm TK 337
"OneKkTpoycTaHOBKM 30aHnA"

3 YTBEPXOEH W BBEOEH B OEWCTBWE [pukasom PenepansHoro
areHTCTBAa N0 TEXHUYECKOMY PEryimpoBaHUO U MeTponoru oT 22 ceHtaopsa 2011 r.
N 329-cT
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4 Hactoauwmn ctaHgapT mMoamdmMuMpoBaH MO OTHOLLEHUIO K MeXayHapogHOMY
cTaHgapty MOK 60364-4-44:2007*, nsganve 2 "OnekTpmydeckme yCTaHOBKN 34aHWN.
YacTb 4-44. 3aumTa B Lensax 6e3onacHoCTW. 3awmta OT OTKIIOHEHWIN HAaNPSXXeHWS K
anekTpoMmarHuTHbIX nomex" (IEC 60364-4-44:2007 "Low-voltage electrical
installations - Part 4-44: Protection for safety - Protection against voltage
disturbances and electromagnetic disturbances").

* [locTyn K MeXayHapoaHbIM U 3apy0eXXHbIM AOKYMEHTaM, YNOMSHYTbIM 34ecCh
N pJanee Mo TEKCTYy, MOXHO MOMy4yuTb, nepenasa no ccbiike. - [NpumevaHue
n3rotoBuTens 6asbl AaHHbIX.

HavmeHoBaHne HacTosLero CTaHgapTa N3MEHEHO OTHOCUTEINBHO
HaVMEHOBaHNS1 YKa3aHHOIO MEeXOYyHApOO4HOro CTaHgapTa [AOfs MNpuMBEAEeHust B
cooteeTcTBME ¢ [OCT P 1.5 (nyHKT 3.5).

Pasgen "HopmaTtuBHble ccbifikn" nsnoxeH B coorBetctBum ¢ FTOCT P 1.5, n
COOTBETCTBYIOLLWME CCbISIKM B TEKCTE CTaH4apTa BblAENeHbl KYPCUBOM

5 BSAMEH TOCT P 50571.18-2000, TOCT P 50571.19-2000, TOCT P 50571.20-
2000

UHopmayusi 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy nybrnukyemcs 8
exe200HO  u3lasaeMoM  UHGhOpMaUUOHHOM  ykazamene  "HayuoHaribHbie
cmaHOapmbl”, @ meKcm U3MEeHeHUU U rornpasoK - 8 eXeMecs4yHo u3zdasaeMbix
UHGbOPpMaUUOHHbIX yKasamesnsax "HayuoHarnbHble cmaHOapmbl". B crydae
nepecmompa (3ameHbl) unu  OmMMeHbl  Hacmoswezo cma+Oapma
coomeemcmeyrouiee ygedomrieHue Oydem onybrUKoBaHO 8 EeXeMeCSYHO
uzdasaemMomMm UHGOPMaLUOHHOM yKalamese “"HayuoHarnbHbie cmaHOapmbi”.
Coomeemcmesyrowass UHgopmayusi, yeedomreHue U meKcmbl pa3mMeu,aromcs
makxe 8 UHthopMayUoHHOU cucmemMe obuwie2o nonb308aHUsl - Ha oguyuaibHOM
calime @elepanbHO20 azeHmMcmea [0 MEXHUYECKOMY peayniupogaHuo U
mMemporioauu 8 cemu IHmepHem

Beenenve

Hactoswmn cTaHgapT MOArOTOBMNEH  METOAOM  MPSIMOrO  MPUMEHEHUS
mMexayHapogHoro ctaHgapta MOK 60364-4-44:2007 "OnekTpuyeckne ycTaHOBKM
3paHuin. Yactb 4-44. 3awmTta B uUensdx 6esonacHoOCTW. 3awmta OT OTKIOHEHUN
HanNpshkKeHNst M 9NEKTPOMArHUTHbIX MoMex" u SBNSETCs 4acTbio  KOMMMekca
HauunoHanbHbix ctaHgapToB FOCT P 50571 Ha HU3KOBOSMbTHbIE 3NEKTPOYCTAHOBKM.

B cTangapte ycTaHoBneHbl TpeboBaHWs, HamnpaBfeHHble Ha obecneyeHune
3aLLWIThI AMEKTPOYCTAHOBOK U MOTpebsoLwero 00opyaoBaHns OT:

- KpaTKOBPEMEHHbIX (UMMYMbCHBIX) MNepeHanpskeHW, KoTopble  MOryT
BO3HMKaTb B HN3KOBOIBTHOW 3MEKTPOYCTaHOBKE BO BPEMS FPO30BOM aKTUBHOCTU U
BCe4CTBNE KOMMYTALMOHHBLIX NEpeHanpshikeHMn B LLensiX ¢ 60MbLUMMK MYyCKOBLIMMA
Tokamun. TpeboBaHMA OCHOBaHbI Ha MONIOXEHWUAX OCHOBOMOSaralLWwero cTaHgaprta
M3OK 60664-1 "KoopaunHauusa wmsonauum ana obopyaoBaHMs B HU3KOBOMBTHBIX
cuctemax. Yactb 1. TlpuHUMnbl, TpeboBaHUS U UCMbITAHUSA" OTHOCUTENLHO
CMOCOBHOCTN  3MEKTPUHECKOMn nsonsaumm  obopynoBaHus BblAepXu1BaTb
KpPaTKOBPEMEHHbIE MEPEHANPSPKEHUS ONpedenieHHbIX 3Ha4YeHWn Ons Kaxoonm u3
NnpvBeOeHHON B CTaHOapTe YeTbipeX KaTeropui anekTPonpueMHNKOB;

- MOHWKEHNST HaMPSKEHNST;

- QNEKTPOMArHUTHbLIX NOMEX.

440.1 O6nacTb NpUMeHeHUsA
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HacTosawwmin CcTaHgapT pacnpocTpaHsieTcs Ha HW3KOBOJSbTHbIE
3reKTPOyCTaHOBKM (Janee - YCTaHOBKM) W YycTaHaBnuBaeT TpeboBaHus Mo
obecrieveHnto ux 6e3onacHOCTN NPUY BO3HUKHOBEHUM OTKMOHEHWUN HamnpsiXeHus u
3IIEKTPOMArHMTHLIX MOMEX.

HacTosumn ctaHgapT He pacnpoCTpaHseTCs Ha CUCTEMbl pacnpenereHus
3IeKTPO3HeprMn notpebutenem n Ha cUCTEMbl AN MPOM3BOACTBA M nepegavu
3NeKkTpoaHeprnm anst Takux cuctem (cm. FOCT P 50571.1, pasden 1), HeCMOTps Ha
TO, YTO NepeHanpsPKeHUs U 3MEeKTPOMarHUTHbIe MOMEXM MOryT nepefaBaTbCs B
3IeKTPOYCTAHOBKM UMW MEXY 3MEKTPOYCTaHOBKaMM Yepes Takme CUCTEMBI.

440.2 HopmaTUBHbIE CCbISIKK

B HacTosiLLeM cTaHgapTe NCnonb30BaHbl HOPMaTUBHbIE CChINIKM Ha criegyloume
cTaHaapThbl.

OCT P 50571.1-2009 (M3K 60364-1:2005) 3GnekmpoycmaHo8Ku
Hu3skoeorlbmHble. Yacmb 1. OCHOBHbIe  [MOJIOXEHUS, OUEHKa  obujux
Xapakmepucmuk, mepMuHbI U orpedeneHust

OCT P 50571.3-2009 (M3K 60364-4-41:2005) OnekmpoycmaHo8Ku
Hu3koeornbmHble. Yacmb 4-41. TpebosaHus 0Onsi obecriedeHusi 6e3ornacHocmu.
Bawuma om riopaxeHusi 3rIeKMpPUYEeCKUM MOKOM

MOCT P 50571.10-96 (M3K 60364-5-54-80) 3nekmpoycmaHosku 3daHudl.
Hacmpb 5. Bbibop u mMoHmax anekmpoobopydosaHus. [nasa 54. 3asemnsoujue
ycmpolicmea U 3auumHbie rpo8oOHUKU

OCT P 50571.16-2007 (M3K 60364-6:2006) OrnekmpoycmaHo8Ku
HU3KososibmHble. Yacmep 6. McribimaHusi

FOCT P 51317.2.5-2000 (M3K 61000-2-5-95) Cosmecmumocme mMeXHUYECKUX
cpedcme 3M1eKmpomMazHUmHas. SnekmpomazHumHasi obcmaHoska.
Knaccugbukauuss  ariekmpoMasHUMHbIX  [IOMeX 8 Mecmax  pasMeuieHust
mexHu4yecKkux cpedcmae

OCT P 51317.6.1-2006 (M3K 61000-6-1:2005) Cosmecmumocmb
MexXHUYEeCcKuUx cpedcme 371IeKMpOoMacHUMHasl. Yemodyusocms K
3r1eKmpomMazHUMHbIM roMexam mexHU4ecKux cpedcmsa, rnpUMeHsIeMbIX 8 XUrbIX U
KOMMepYyecKux  30Hax U rpoussoOCmMeeHHbIX  30Hax c marsibim
aHepzorniompebrnieHuem. TpebogaHusi U Memodb! UcrbimaHul

[OCT P 51317.6.2-2007 (M3K 61000-6-2:2005) Cosmecmumocmb
MexXHUYECKUX cpedcme 37IeKMpPOMacHUMHasl. Yemodyusocms K
371IeKmMpoMazHUMmHbIM ~ [IOMeXaM  MeXHUYecKuUx cpedcme, rpuMeHsieMbiX 8
MPOMbIWIIEHHbIX 30Hax. TpebosaHusi U Memodbkl ucrbimaHul

MCT P 51317.6.3-2009 (M3OK  61000-6-3:2006) Cosmecmumocmb
MEXHUYECKUX cpedcme 3rekmpomMazHUmMHas. OrnekmpomMasHUMmMHbIe rNoMexu om
MEeXHUYECKUX cpedcms, MPUMEHSIEMbIX 8 XUIMbIX U KOMMEPYECKUX 30Hax U
rpou3800CMEEHHbIX 30HaxX C MarsbiM 3HepaoriompebneHuem. Hopmbl u mMemoobi
ucrnsimaHud

MCT P 51317.6.4-2009 (MO3K 61000-6-4:2006) Cosmecmumocmb
MmexHU4YecKux cpedcme 3rieKmpoMazHUmMHasi. OneKmpomMazHUMmHbIe MoMexu om
MeXHUYECKUX cpedcms, MPUMEHSIEMbIX 8 [IPOMbILIEHHbIX 30Hax. Hopmbl u
mMemoOlb! ucrbimarud

MOCT P M3K 60950-1-2009 ObopydosaHue UHGhopMayUOHHbIX MEXHOI02ull.
TpebosaHusi 6ezonacHocmu. Yacme 1. Obwue mpebosaHusi

FOCT 29322-92 (M3K 38-83) CmarOapmHble HarpsikeHusi

441 (CBoGoAaHbIN)

442 3awmTta 3NeKTPOoyCTaHOBOK HU3KOIO
Hanpsi>KeHUs1 OT BpeMEeHHbIX NepeHanpsiKeHun,
BbI3BaHHbIX 3aMblKaHUAMUW Ha 3eMJII0 B
CUCTeMax BbICOKOIro HanpsXxeHus u
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noBpexaeHnAmMu B cuctemMmax HU3Koro
HanpsaxXeHus

442.1 ObnacTtb NnpUMeHeHus

HacToawmin pasgen cogepxut TpeboBaHus kK 6€30nacHOCTU HU3KOBOIMbTHbBIX
3IeKTPOYCTaHOBOK B Criyyasx:

- 3aMblKaHWs Ha 3eMIl0 B CUCTEME BbICOKOIrO HanpsikeHUs TpaHcdopmaTopHon
NoACTaHL MK, NUTaKOLLEN YCTAHOBKY HU3KOrO HanpsbkeHus (cm. 442.2);

- oDOpblBa HeWTpanu nuTalLen LenM CUCTEMblI HU3KOTO HanpsikeHust (CM.
442 .1.3);

- CryyarHOro 3a3emiieHusl NMHEMHOro npoBogHWKka B cucteme [T HM3Koro
HanpshkeHUsi C HEMTParibHbIM MPOBOAHMKOM (CM. 442 .4);

- KOpPOTKOro 3aMblKaHUs Mexay JMHEWHbIM MPOBOAHWKOM W HeUTparbHbIM
NMPOBOOHUKOM B CUCTEME HU3KOro HanpsbkeHusi (cm. 442.5), kotopoe 06bIYHO
NpUBOAMT K Hanbonee TskernbiM BPEMEHHBIM NEPEHaNPsKEHNSIM.

TpeboBaHUs K 3a3eMNALMM YCTPOUCTBaM TpaHCAOPMaTOPHbIX MOA4CTaHLUN
npueegeHsl B MOK 61936-1 [1].

442 1.1 O6wume TpeboBaHuA

TpeboBaHus pasgena 442 [OmMKHbI Y4MTBIBATbCA MNpPUM MPOEKTUPOBAHUM 1
MOHTa)e NoACTaHUMIN B Cry4ae BO3HUKHOBEHMS KOPOTKMX 3aMblKaHWA Ha 3eMITo Ha
CTOPOHE BbICOKOTO HanpsKeHWs pacnpeaenutenbHbIX No4CTaHL M.

Mpy npoekTupoBaHWM HeobXoAMMO UMETb CRneayloly  MHgopmaumio,
KacaroLLyCst CUCTEMbI BbICOKOMO HaMpPsKeHUS:

- XapaKkTepHble OCODEHHOCTN 3a3eMIEHNSA CUCTEMBI;

- MaKC/MarbHbI YpOBEHb TOKa KOPOTKOro 3aMblKaHUS Ha 3eMIIo;

- 3HaYeHNEe aKTMBHOTO CONPOTUBIIEHUS 3a3EMMAIOLLErO YCTPOMCTBA.

442 .1.2 O60o3HauYeHus



B pasgene 442 ncnonb3yoTcsa crnegyowme 0603Ha4YeHns (CM. pucyHok 44.A1):

fE - YaCTb TOKa 3aMblKaHUA Ha 3eMJIi0 B CUCTEME BbICOKOINo HanpsaxeHud,
KOTOpasa NpoTeKkaeT Nno 3asemMrndroemMy yCTpOVICTBy noagcTtaHuunm,

Rg - aKTUBHOE COMpOTUBIEHNE 3a3eMndaLero yCcTponcTea
TpaHcdopMaTOPHON NOACTaHLNWK;

RP:. - aKTMBHOE CcOonpoTmBiieHNE 3a3eMNALLEro yCTpOI;lCTBa OTKPbITbIX
nposogALmX yacTen O60py,D,OBaHVIFI YCTaHOBKN HU3KOIo HarnpsXXeHu4d;

Ap - aKTMBHOe COMpOTUBIIEHME 3a3eMIALEero YCTPOMCTBA HenTpanm
CUCTEMbI HU3KOIO HanpsPKeHWUs1 C SNEKTPUYECKN HE3aBUCKMMbIMW 3a3EeMIISIHOLLMM
YCTpOMCTBaMN TpaHCHOPMATOPHOM MOACTaHUMM U HeWTpanM CUCTEMbl HU3KOro
HanpspKeHNs;

&’y - B cuctemax TN u TT - HOMUHanNbLHOE cpegHeKBadpaTUYHOE HanpshkeHue
NepemMEeHHOro Toka NIMHENHOTO MPOBOAHUKA OTHOCUTENBHO 3emMiu, B cuctemax IT -
HanpsbkeHNe NepPeMEHHOr0 ToKa MeXay JMHEWHbIM NMPOBOAHMKOM U HEWTParbHbIM
NPOBOAHUKOM U CPEeaHNM NPOBOAHMKOM COOTBETCTBEHHO;

Uf - HanpsaxeHune noBpexaeHna I'IpOMbILUJ'IGHHOVI 4acTOThbl, BO3HMKalOLLEEe B
CUCTEME HUIKOIro HanpaxeHuna wmexay OTKpbITbiMKM npoBOAAWMMU 4HaCcTaAMU U
3emrien BO BpeMA NoBpeEXOeHUA;

U] - KpUTUYECKoe HanpspkeHWe MPOMbILLEHHOW YacTOTbl MeXay JMHENHbIM
NMPOBOOAHVMKOM W OTKPbITBIMM  MPOBOASILMMM  YACTSMU  HU3KOBOJILTHOO
ob6opyaoBaHUst TpaHCOPMaTOPHOW NMOACTaHLIUM BO BPEMS NMOBPEXIEHMS;

Ug - KpUTU4YECKOE Hanps>keHne I'IpOMbILLIJ'IeHHOVI 4YacCcTOTbl MeXay NMHENHBIM
NnpoBOAHUNKOM n OTKPbITbIMU nposoaALMMN YacTaMu HU3KOBOJIbTHOIO
O60py,EI,OBaHI/IFI YCTaHOBKU HU3KOIo HanpaxeHnd BO BpeMd NoBpeXaeHnA.

Mpumeyanwve 1 - Kputnyeckoe HanpsbkeHne NpoMbILLNEHHOM YacToThl (L] n &y
) - 3TO HanpsbkeHme, KOTOpPOe BO3HMKAET Ha W30MsUMUM  HU3KOBOIBTHOTO
060pyaoBaHMS U Ha YCTPOMCTBAX 3aLLMThbl OT NepeHanpsiKeHUn, NPUCOEaUHEHHbIX K
cucTeMaM HU3KOro HanpsikeHus:;

Iy - TOK noBpexoeHus, MpoTeKkalowmn no 3as3emssiolemMy YCTPOMCTBY
OTKPbITbIX NPOBOASLLMX YacTen o6opynoBaHUs] YCTAHOBKM HU3KOMO HaMpshkeHUs1 B
TeyeHne nepvoga, Korma MMEelTCs NOBPEXOEeHME Ha BbICOKOW CTOPOHE U MepBoe
noBpexaeHne B YCTAHOBKE HMU3KOro HanpshkeHns (cM. Tabrmuy 44.A1);

{3 - TOK noBpexaoeHus B cooTBeTcTBUM ¢ 411.6.2, npovekawowmii no
3a3eMnsaoLLemMy YCTPOMUCTBY OTKPbITbIX MPOBOASALLMX YacTeW YCTaHOBKU HU3KOro
HanpsbKeHNst BO BPEMS MEPBOTO NMOBPEXOEHUS] B CUCTEME HU3KOrO HaMNpsKeHWs (CM.
Tabnuuy 44.A1);

Z - NOMHoe conpoTuBreHve (Hanpumep, NofHoe COMpPOTUBIIEHWE YCTPOMCTBA
KoHTpona wusonauum (YKW), nonHoe conpoTUBMEHWE WCKYCCTBEHHOW HEWTparnm)
MeXOy CUCTEMOWN HU3KOIO HaNPSXXeHUs U 3a3eMISIoLMM YCTPOUCTBOM.

MpumMevaHne 2 - 3asemnsollee YCTPOUCTBO MOXHO CUYMTaTb 3MEKTPUYECKU
HE3aBMCMMbIM OT [OpYroro 3a3emMsistolero YCTPOMCTBA, €CNM  MpeBbllIEeHWE
noTeHumana OTHOCWUTENbHO 3eMiM Ha OOHOM 3a3eMrisioeM YCTPOWCTBE He
Bbl3blBAa€T HEAONYCTMMOE MpPEBbILLEHNE MOTEeHUuana OTHOCUMTEMbHO 3eMnM Ha
apyrom 3asemnaowem yctporctee (cm. MOK 61936-1 [1]).

PucyHok 44.A1 - XapaKkTepHas ynpouweHHas cxeMa BO3MOXHbIX cnocoboB
3a3emMyieHusl NoACTaHLMU U HA3KOBOJIbTHOM YCTaHOBKU U NepeHanpsxeHun,
BO3HUKaOWMX B Criyyae noBpexaeHuUn
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PucyHok 44.A1 - XapakTepHas YnpoLlgHHasi Cxema BO3MOXHbIX CMOCOOOB

3a3eMrieHmMst noAcTaHuMM W HU3KOBOSBTHOM YCTAHOBKUN M nepeHanpﬂmeHMPl,
BO3HUKAKOLLMX B Crly4ae I'IOBpG)KD,GHVIVI

442.2 NMepeHanpsXeHUs1 B CUCTeMaX HU3KOIo HanpshKeHus
Npu 3aMblKaHMM Ha 3eMJ1H0 HA CTOPOHEe BbICOKOIO
HanpsKeHUs

B cnyyae 3ambikaHuMsi Ha 3eMMl0 Ha CTOPOHE BbLICOKOrO HamnpsiKeHUs
NoACTaHUMM Ha 3MEeKTPOYCTaHOBKY HM3KOrO HanpsiKeHUst MOryT BO34encTBOBaTb
cregyoupe Buabl nepeHanpsikeHui:

- HanpsHxeHne NoBPEXOEeHNs NPOMBILLNEHHOM YacToTbl (L5 );

- KpUTUYECKMNE HanNpPsXXeHWs NPOMbILLIIeHHON YacToTbl (£f n TF5).

CooTBeTCTBYIOWLME MeToAbl pacyeTa nepeHanpskeHUn pasnuyHbIX BUOOB
npvBegeHbl B Tabnuue 44.A1.

Mpumeyanne 1 - Tabnmua 44.A1 pacnpocTpaHdeTcs Ha cucTtembl [T c
BblBEOEHHOW HelTpanbHom Toukon. [Ans cuctem IT 6e3 BbIBEAEHHOW HENUTparbHON
TOYKM OomkHa ObiTb mogobpaHa COoOTBETCTBYHOLWAS dopMyna M3 YKasaHHbIX B
Tabnvmue 44.A1.

Tabmmua 44.A1 - KpuTuU4ecKue HanpsbkeHUs MPOMBILLNIEHHOW 4YacToTbl W
HanpspKeHNs MNOBPEXOEHUS MNPOMbILIEHHON YacTOTbl B YCTAHOBKaX HM3KOro
HanpsPKeHns




TNk CHCTEM Tunbi coeQMHEHWA 383eMNAK LMY u U u
333EMIEHURA YCTPORCTE 4 2
Re 1 Rz coeguHeHkEl U™ Re e+ Uy o*
T
Re v Rg pasneneHbi Re g + Uy Uy* o*
Re v Rz coeguHeHEl Uy Uy Re
™
Re v Rz pazgeneHbl Re g + Uy Uy o*
Re v Z coefjMHeHBI Uy Re e+ Uy o*
Re v R, pasgeneHs Us 43 Re k+Uy-3 R I,
Rewn Z coegUHEHBI Uy* Uy Re
IT
Re 1 Ry COBAMHEHb! B38UMHO Us 3 Uy /3 Re Ik
Re v Z pasgeneHol Re e+ Uy Uy 0*
Re 1 Ra pasfeneHbl Re e+ Up~f3 Up -3 R I
* PaccmoTpeHne He TpeByeTca.
** Cm. 442.2 .1 sTopoi abzay,
MpKr HANUYUK 3aMBIKAHWMA HA 3EMII0 B 3NEKTPOYCTAHOBKE.

Ana cnyyas, Korga 3aseMnsiolme  YCTPOWCTBA BbICOKOIO U HU3KOTO
HanpsHKeHUs1 PacnonoXeHbl B HENocpeacTBEHHOW OnmM3ocTu Apyr OT Apyra,
CYLLECTBYIOT AiBa crnocoba Mx NPpUMEHEHNUS NP 3KCNyaTauum:

- COe[VHeHWe BCeX BbICOKOBOMbTHbIX (AE) W HU3KOBOMLTHLIX ( Ap)
3a3eMIISAOLLMX YCTPOUCTB Mexay Cobon;

- OTAerneHne BblCOKOBOSbTHbIX ( &g ) WM HU3KOBOSMbLTHLIX ( Ap ) 3a3eMnsaoLmx
YCTPOWCTB Apyr oT Apyra.

OCHOBHbIM CMOCOOOM ABMSETCA B3aMMHOe coeauHeHne. Ecrm  cuctema
HM3KOrO HamnpskeHUs1 MONHOCTBIO PACMofioKeHa Ha TEPPUTOPUM 3a3EMITAIOLLETO
YCTPONCTBA BbLICOKOTO HaMnpsbKeHWs, 3asemrisiiolme YCTPOWCTBA BbICOKOMO U
HU3KOro HanpsXeHust OOorbkHblI ObITb coeguHeHbl Mexay cobon (cm. MOK 61936-1
[1D.

MpumeyaHne 2 - OCOBEHHOCTM Pa3NNYHbIX TUNOB 3a3emrieHnst cuctembl (TN,
TT, IT) npueegeHsl B TOCT 50571-1.

Mpumevanne 3 - Tpebosanus ans Lff  u L7y nomyydeHbl Ha OCHOBaHUM
KpUTEpMEB, MPUHUMAEMbIX MPU MPOEKTUPOBaHUM ANs MU3ONALMU HU3KOBOIBTHOTO
0o6opyaoBaHMa C Y4ETOM BPEMEHHbIX MepeHanpsXeHUn NPOMbILLIEHHOW YacToThl
(cm. Takxke Tabrmuy 44.A2).

Mpumevanne 4 - B cucrteme, HeuTpanb KOTOpPOM npucoeauHeHa K
3a3eMrIAoLLEMy YCTPOUCTBY TpaHCGOPMaTOPHOM MOACTAHLUMM, Takue BPeMEHHbIe
nepeHanpshkeHMs MOTMYT BO3HMKATb Takke Ha Uu30onduuM, He HaxOOsLencs B
3a3emreHHon obonoyke, ecriv o6opyaoBaHUE PacronoXeHO BHE 34aHUs.

MpumeyaHne 5 - B cuctemax TT n TN BblpaxeHust "coeguHeHbl" 1 "pasgeneHbl”

OTHOCATCSH K 3MIEKTPUYECKOMY COEAMHEHWMIO MexXay A U Rp . [Ana cuctemsl IT atu
BbIpaXeHUsA OTHOCATCS K 3NIeKTPUYECKOMY COeduMHEeHWo mexay R W Z W’

coefVHeHNIo Mexay Fg U K .

442.2.1 3Ha4YeHMe U NPOAOINKUTENbHOCTb HaNpPsXXeHus
NPOMbILLIEHHON YacTOTbl NPY NOBPEXAEHNU



/picture/get?id=P003D&doc_id=1200087201
http://docs.cntd.ru/document/1200073895

3HadeHune Hanps>eHna npu noBpexaeHun Uf, onpeaeneHHoro no Tabnuue
44 A1, KOTOpPOE BO3HMKAET B YCTAaHOBKE HU3KOINo HanpsaXeHuda mexay OTKPbITbIMU

NPOBOASALLMMMN YaCcTAMW U 3eMrieil, He AOIKHO MpeBbiaTb 3HadveHua Ly ans
COOTBETCTBYIOLLEN NPOAOIHKUTENBHOCTU MOBPEXOEHUS, NPUBEAEHHbIE HAa KPUBOM
pucyHKa 44.A2.

PucyHok 44.A2 - [lonyctumoe HanpsixkeHue noBpexaeHUA B cMCTeMe HU3KOro
HanpsbkKeHUs NpuU 3aMblKaHUM Ha 3e M0 B CUCTeMe BbICOKOro HanpsixkeHus
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PucyHok 44.A2 - [JonycTMMOe HanpsikeHue MOBpeXaeHnss B CUCTEME HU3KOro
HanpsPKeHUs NpU 3aMbIKaHUM Ha 3eMITK0 B CUCTEME BbICOKOIO HanpsXeHUs

O6blyHO PEN-nNpoBOAHWK CUCTEMBI HU3KOTO HarpsbKeHUs MPUCOEOMHEH K
3emrie 6oriee 4em B 04HON ToYke. B aToM cnyyae obLiee akTBHOE CONPOTUBIIEHNE

yMeHbluaeTcs. [Ina TakMx MHOrokpaTHo 3asemneHHblx PEN-nposogHukos Ly
MOXeT ObITb onpeaeneHo Kak:

Uf' o D,ﬁRE : fE

MpumeyaHne - Kpueasi, nokaszaHHas Ha pucyHke 44.A2, - no MAOK 61936-1 [1].
Ha ocHOBaHUM BEPOSATHOCTHbIX M CTaTUCTUYECKNX AaHHbIX 3Ta KpuBas oTobpaxkaeT
HU3KWUA YPOBEHb puUCKa Afs MPOCTOro Hamxygllero cryyasl, Korga HenTpanbHbIin
NMPOBOAHUK 3a3eMsIeH TOMbKO Ha 3a3eMnsoLeM YCTPOMCTBE TpaHcdopMaToOpHOM
noactaHumu. MNMoscHeHua ona apyrux cutyauui npmesegeHsl B MOK 61936-1 [1].

442.2.2 3Ha4yeHMe N NPOAOITKUTENIbHOCTb KPUTUYECKOro HanpsKeHUs!
NPOMbILLIEHHON YaCTOThbl



3HayeHve u npoaoIUNTENTIbHOCTb KPUTUYECKOIo Hanps>keHusA I'IpOMbILUJ'IGHHOVI

yactotbl (&Y n I75) HM3KOBOMbLTHOrO 06OPYAOBaHMA B YCTAHOBKE HWU3KOrO
HanpsbkeHNst MNpu 3aMblKaHUM Ha 3eMii0 B CUCTEME BbICOKOrO HamnpsiKeHus,
paccynTaHHble B COOTBETCTBMM C Tabrnmuen 44.A1, He OOIMKHbI NpPEBbIWATb
3HavYeHus1, NpuBeAEHHbIX B Tabnmue 44.A2.

Tabnuvua 44.A2 - lonyCTUMbIE KPUTUYECKUE HANPSPKEHWUST MPOMBbILLIEHHOW YacTOThbI

MpoaorKMTENbHOCTE  3aMblkaHus  Ha || JonycTumoe KpuTn4eckoe
3eM/l0 B CUCTEMax  BbICOKOIO || HANpsiKeHNe NPOMbILLIIEHHOW YacTOTbl
HanpshxeHus t Ha obopygoBaHuM B YCTaHOBKax

HWU3KOro Hanps>xkeHus o

>oe U, +250 B

<5¢ Ty +1200 B

B cuctemax 6e3 HeWTpanbHOro MpoBOAHMKA 3HadeHve L7y  cnegyet
NPYHUMAaTL paBHbIM JTMIHENHOMY HaMNPSPKEHWUIO

Mprmevanne 1 - MNepBas cTpoka Tabnuubl OTHOCUTCA K cUCTEMaM C DonbLUMM
BpEMEHEM OTKIMIOYEHUHA, Hanpumep K CUCTEMaM BbICOKOrO HamnpsikeHus C
M30NMMPOBAHHOW HEWTparnbld WM K CUCTEMaM BbICOKOrO  HarnpsbkeHus,
3a3eMreHHbIM Yepes pe3oHaHCHOe CONPOTUBIEHME.

BTopas cTpoka OTHOCUTCH K CUCTEMaM BbICOKOrO HarpshkeHust ¢ MasbiM
BPEMEHEM OTKIMOYEHUSl, HaMpUMEpP K CUCTEMaM BbICOKOIO HarnpshkeHus,
3a3eMIieHHbIM 4epe3 Maroe nosfiHoe conpoTueneHne. CoBMecTHO obe 3Tu
CTPOKN SIBMSIIOTCS pPacYeTHbIM KpUTEPUEM ANS U30NALUMM  HU3KOBOSIBTHOIO
obopyaoBaHMs B OTHOLUEHWW BPEMEHHBLIX MEepeHanpsPKeHnin NPOMbILLTIEHHOW
yacTtoTbl (cm. MOK 60664-1 [2]).

Mpumevanne 2 - B cucteme, HenTpanb KOTOpOWM npucoeguHeHa K
3a3eMrsLLemMy yCTPoOMCTBY TpaHCopMaToOpHOW MOACTaHLUMK, BO3HUKHOBEHME
TakMx BPEMEHHbIX MepPeHanpskeHNA BO3MOXHO Takke Ha u3onauum, He
Haxoaswencs B 3a3emrieHHon obornoyke, Ana obopynoBaHus, pacnoroXeHHOro
BHE 3JaHUN.

442.2.3 TpeboBaHUA K pacyeTy npeaesibHbIX 3Ha4YeHUN



[onycTumble KpUTUYECKME HANPSPKEHWUS! MPOMBILLIEHHON YacTOThl HE AOMKHbI
npeBbIWaTh 3Ha4YeHus], NpuBeaeHHbIe B Tabnuue 44.A2.

Jdonyctumoe HanpskeHve noBpexgeHUs NPOMbILIEHHON YacToTbl HE AOMMKHO
npeBbIlLaTh 3HAYEeHNe, NpMBeaeHHOE Ha pucyHKe 44.A2.

[ns ycTaHOBOK, NMUTAOLLMXCA OT pacnpefenurerisHON 3MeKTPU4ecKon ceTu
HM3KOro HanpshxeHusl, TpeboBaHns 442.2.1 n 442.2.2 BbINOMNHAOTCA.

[na BbINOMHEHUs1 BbilleyKa3aHHbIX TpeboBaHW Heobxoauma KoopguHauums
MexXay onepaTtopoM CUCTEMbl BbICOKOrO HamnpsbKeHUst 1 3aCTPOMLLMKOM CUCTEMBbI
HM3Koro HanpsbxeHusi. ObecneyvyeHne COOTBETCTBUA 3TUM TpeboBaHNAM OTHOCUTCSA
K OTBETCTBEHHOCTM 3acTpoiLLmKa (Bragesnbla, onepatopa) NOACTaHU MKW, KOTOPbLIN
OOITKeH Takxke obecneumBaTb cooTBeTcTBME TpeboBaHuam MOK 61936-1 [1].

CneposatenbHo, pacuet Lfy, &7y un iy ana sacTporupka CUCTEMbI HU3KOMO
HanNpsXkeHus, Kak npasusio, He TpebyeTcs.

BosmoxHbIMM - MepamMu AN BbIMOMHEHWSI  BbllleyKa3aHHbIX  TpebosaHui
ABNATCS, Hanpumep:

- pasfeneHvie 3a3eMrisioUMX YCTPOWUCTB BbICOKOTO HaMpskeHUst M HU3KOro
HaNPsHKeHUs;

- U3MEHeHMe TVNa 3a3eMITeHNs CUCTEMbI HU3KOTO HanpsXeHNs;

- YMEHbLLEHNE COMPOTUBIEHUS 3a3eMIeHnsa AF .

442.3 Kputnyeckoe HanpsxeHUne NPOMbILLNIEHHON YacTOThbl
B Clly4yae o6pbiBa HEUTPasribHOro NPOBOAHMKA B CUCTEMaX
TNuTT

CrieqyeT yuuTbiBaTb, YTO B Ccllyyae oGpblBa HEWTParbHOroO MNpoBOAHUKA B
MHoOrocbasHo/ CUCTEME OCHOBHasl, ABOMHAs W YCWUreHHas U3onauuu, a Takke
KOMMOHEHTbI, PacCYMTaHHbIE Ha HaMnpshkeHUe MeXOy NMHENHbIM U HerTpanbHbIM
NPOBOAHMKaMW, MOMyT BPEeMEHHO rfoABepraTbCsi BO3AENCTBUIO  JTMHENHOrO

HaNPsHKEHUS!, KOTOPOe MOXeT AoCTUraTh 3HaveHua L = wEUD .

442.4 Kpntnyeckoe HanpsikeHMe NpOoMbILLIIeHHOWN YacToThbl
B CJly4yae 3aMblKaHuA Ha 3emnto B cucteme IT ¢
HeUuTpasibHbIM MPOBOAHUKOM

Cne,qyeT Y4UTbIBaTb, YTO MNMpu cnyqathOM 3aMblKaHUN Ha 3EMJTIO Helthaanoro
npoBoHMKa B CUCTeme IT n3onaunsa KOMMOHEHTOB, pacCHYUTaHHbIX Ha HanpsaxeHune
mMexay JNIMHENHBIM U Hel7|TpaﬂbeIM npoBOoAHNKaMN, MOXET BpeMeHHO noaBepratbCcA
BO34ENCTBUIO JIMHENHOrO HanpsXXeHnda, KOTOopoe MOXeT [OOoCTuratb 3HadeHud

o =‘\."I§U|:| .

442.5 Kpntnyeckoe HanpsikeHMe NpoMbILLIIeHHOWN YacToThbl
B Crly4dae KOPOTKOro 3aMblKaHUA Mexay JIMHe UHbIM
NPOBOAHMKOM U HEUTpPasibHbIM MPOBOAHUKOM

Cne,qyeT y4nTbliBaTb, 4YTO NpM BO3HMKHOBEHWW KOPOTKOINo 3aMblKaHUA B
YCTaHOBKE HU3KOro HanpsxeHuna mexay JNINHEWNHBIM NnpoBOAHNKOM U HelthaJ'IbelM
NPOBOAHUKOM  Hanps>keHne Mexay Opyrmmm JIMHENHBIMU npoBogHMKamn u”

HEWTpanbHbIM MPOBOAHMKOM MOXeT AOCTuraTh 3Hadenus 1,45 Ly Ha Bpemst oo 5
C.

443 3awmTta oT atMmOCdEepHbIX Unu
KOMMYTaUMOHHbIX NepeHanpsiXKeHUu

443.1 O6wme TpeboBaHUA



Hactoswmn pasgen ycTaHaBimBaeT TpeboBaHMS MO 3awmTe 3MeKTPUYEeCKUX
YCTAHOBOK OT NEPEexXOoAHbIX MNepeHanpsXeHnin aTtMocdepHOro MPOUCXOXOEHNUS,
nepegaBaeMbiX MUTAKOWEN CUCTEMOW pacnpeneneHns 3neKTpoIHeprum, U OoT
KOMMYTaLMOHHbIX NEepeHanpsKeHn.

3HayeHNs1 KOMMYTAUMOHHBLIX MEpPEHanpPsPKeHNA  ObIBAOT  HWDKE  3HAYEHWUI
aTMoOCdepHbIX NepeHanpsbkeHni, NoaTomy cobniogeHne TpeboBaHui K 3awmTe oT
nepeHanpshkeHnn aTMOCepHOro NPOMCXoXAEHMS 06ecneyYnBaloT Takxke 3almTy oT
KOMMYTaLMOHHbIX NepeHanpsiXeHni.

Mpumeyanne 1 - CTaTUCTUYECKUE OLIEHKM M3MEPEHUI MOKa3bIBaOT, YTO PUCK
NPEBLILLEHNA KOMMYTALNOHHBIMK MEePEHANPSKEHNAMM YPOBHST NepeHanpsiKeHni
kaTeropuu |l aBnseTcs HebonbLmm (cM. 443.2).

3HayeHVs MepeHanpsXeHun, KOoTopble MOMYyT BO3HMKaTb Ha BBoAe B
3EKTPOYCTaHOBKY, OXMAaeMoe KONMYeCTBO rpO30BbIX AHEWN B rogy, pasMeLlgHme U
XapaKTEPUCTUKN YCTPONCTB 3allMThl OT NEpEeHanpPsPKEHUA OOMKHbI YYUTbIBATLCS
Takmm obpa3om, YTOO bl BEPOATHOCTb aBapUIiHbIX CUTYaL M N3-3a NepeHanpsxeHnn
Oblla MOHWXeHa [0 YPOBHs,, LOMNyCTMMOro pAns ©6e3onacHoCTU Iogen U
COXPaHHOCTU MaTepuvarnbHbIX LLEHHOCTEN, a Takke ans obecneyeHus Tpebyemon
HenpepbIBHOCTY NPELOCTAaBIIEHNS YCIyT.

3HadeHMs nepeHanpsbKeHMI MpU NepexoaHbIX npoleccax 3aBUCAT OT crocoba
BbIMOMHEHNA MWTAIOWENA CUCTEMbl pacnpeneneHns SNeKTPosHeprnm  (NHKUS,
NPONoXeHHasn B 3eMrie. U BO3AYLUHAsA NIMHKUS), OT BO3MOXHOMO Harm4nsi yCTpomcTB
3aWWTLI OT NepeHanpsPKeHNI, PacnornoXeHHbIX Bhille BBOOA B 3JIEKTPOYCTAHOBKY
Nno xogy pacnpedeneHust 3NeKTPOIHEPrUn, U OT YPOBHS HaMpspKEHUS NMUTaROLLEN
ceTtu.

HacToawmn pasgen cogepxuT ykasaHus s onpedeneHus, B Kakux criydasax
3awmTa  OT  nepeHanpshkeHun  obecneymMBaeTca  Mepamy  3awuTbl  OT
nepeHanpshkeHni, NpegycMOTPEHHBIMU B 3fIEKTPOYCTAHOBKE, @ B KakKUX AOSDKHA
ObITb 0OecnevYeHa BHELLHMMM 3aLLUMTHLIMU YCTPONCTBAMM.

Ecrnv 3awmta B COOTBETCTBMU C AaHHBIM pasgerniom He obecneymBaeTcs, 3TO
O3Ha4yaeT, 4YTO KOOpAMHAUUSA WM30NSALMU HEe rapaHTupyeTcss u [ormkHa ObiTh
npou3BeaeHa oueHka yuepba, KOTopbIn MOXET ObITb HAHECEH NepPeHANPSPKEHNAMMN.

HacToawmin pasgen He pacnpocTpaHAETCSA Ha NepeHanpsiXeHns, BO3HMKaKoLLme
npyv nNpsMmbiX  yaapax MOMHUMM W ygapax  MOSHUKW,  MPOUCXOOALMX B
HEMoOCPEeACTBEHHON OMM30CTU OT YCTaAHOBKW. [N 3awmTbl OT NepeHanpsiKeHni
nepexogHbIX MpPOLEcCOoB, CO34aBaeMbiX MPAMbIMW yaapamyi MOMHWW, cregyet
nosnb3oBaTtbcA cTaHgapTamm MOK 62305-1 [3], MOK 62305-3 [4] u MOK 62305-4 [5],
a Takxke ctaHgaptamm cepum MOK 61643 [6].

HacTtoawmin pasgen He pacnpocTpaHAETCSA Ha NepeHanpsiXXeHns, BO3HMKaKoLLmMe
B cMCTemax nepegaym nHdopmawmu.

MpumeyaHne 2 - B OTHOLIEHUM MepeHanpsXeHun nepexogHbIX npoLeccoB
aTMOCHEPHOrO NMPOUCXOXOEHUST Pa3nMuus Ans 3a3eMIeHHbIX U He3a3eMIeHHbIX
CUCTEM OTCYTCTBYIOT.

MpumeyaHne 3 - KoMMyTaUMOHHbIE NepeHanpshkeHWsi, reHepupyemble BHe
YCTaHOBKM 1 NepeaaBaemble Mo NUTaroLLEN CETU, HAXOAATCS Ha PAaCCMOTPEHUM.

MpumeyaHne 4 - Puck ywepba oT nepeHanpsixeHnii paccmoTtpeH B MOK 62305-
2[7].

443.2 Knaccudgmkauma CTOMKOCTU 060pyaAoOBaHUA K
MMNYJIbCHbLIM HanNPsXXeHUAM (Knaccudukaumsa Kateropum
nepeHanpsxeHUs)

443.2.1 HazHauyeHue Knaccudukaumum CTONKOCTU 060pyaoBaHUS K
MMNYNbCHLIM HanpsXXeHUAM (Kknaccudukauum Kateropumm
nepeHanpsbKkeHus)



MpumevaHne 1 - B uensax KoopAuHaUMKM M3ONsUMM B 3NIEKTPOYCTaHOBKaX
onpegeneHbl KaTteropuy nepeHanpsxeHus W npegcTasfieHa COOTBETCTBYHOLLAS
Knaccugmkauma CTOMKOCTW 3MEKTPUYEecKoro oBopyaoBaHuWs K MMMYMbCHbIM
HanpshxeHnam (cMm. Tabnuuy 44 B).

MpumeyaHne 2 - HomuHanbHas CTOMKOCTb OOOPYyAOBaHUA K WMMMYMbCHBIM
HanpsbkeHUsM - 3TO BblaepxBaemoe obopynoBaHMEM UMMYNbCHOE HamnpsbKeHue,
yKa3aHHOe U3roToBuTenem Ans obopyaoBaHWs U ero YacTu U xapakTepusytoLlee
3a0aHHYI0 CMOCOBHOCTb €ro u3onAuuM BblAepXUBaTb NepeHanpsikeHus (B
cooteeTcTBMM ¢ MOK 60664-1 [2], nyHKT 3.9.2).

CrorikocTb 06OpyooBaHUST K UMMYMbCHLIM — HaMpshkeHusaM  (KaTeropus
nepeHanpshkeHun)  mncnomb3yeTcss  And  Krnaccugukaumm — 0bopyaoBaHus,
NUTaLLErocst HENOCPEACTBEHHO OT MUTAIOLLEN CETU.

3HaueHnss CTOMKOCTM  00OOpyAOBaHWS K  UMMYMbCHBIM  HaMPshKEeHUAM,
BblOpaHHOrO MO HOMWHANBLHOMY HaMpshkeHWto, MpuBedeHbl Ans onpedeneHus
PasnnyHbIX YPOBHEN NPUrogHOCTU 060pyOOBaHUS B OTHOLLEHUM CpoKa CryxObl K
OOMyCTUMOrO puUCka BO3HUKHOBEHWsI noBpexaeHus. Boibopom obopynoBaHus ¢
KraccumumMpoBaHHOM CTOMKOCTbIO K  UMMYMbCHLIM  HAmpsbkeHUsM BO  BCEW
3MEeKTpPOyCTaHOBKE MOXeT ObiTb obecrnevyeHa KOOpAMHALMS  M3ONSLUM,
MOHWXAIOLLAS PUCK BO3HUKHOBEHUS NOBPEXOEHUSA 40 OOMYCTUMOIO YPOBHS.

MpumeyaHne 3 - B OONbLWMHCTBE SfEKTPOYCTAHOBOK MNepeHanpsiKeHns
nepexogHbIX NPOLEccoB, nepefaBaeMble NUTaKOWEN CUCTEMOW, HWXe No Xody
pacnpegeneHns aneKkTPo3HEPrnM 3aTyxatoT He3HaYUTENLHO.

443.2.2 CooTHOLIEHME MeXAY CTOMKOCTbLIO 060opyaoBaHUA K
MMNYJIbCHbIM HanpPsXKeHNAM U KaTeropusimm nepeHanpsbkeHus



O6opyooBaHMe CO  CTOMKOCTbIO K UMMYMbCHbLIM HanpsXKeHMaM,
cooTBeTCTBYOLWEN IV KaTteropmm nepeHanpsixeHnsi, NPUrogHo A58 NPUMEHEHMS Ha
BBOAE B OJIEKTPOYCTAHOBKY MM BOAM3M HeEro, Hamnpumep Bblle [fIaBHOMO
pacnpegenutenbHoro wuta. O6GopynosaHve [V kateropym 00nagaeT oO4yeHb
BbICOKOW  CTOMKOCTBIO K  WMMYMbCHBIM  HanpskeHusiM,  obecneymBatoLLen
TpebyeMblin BbICOKNA YPOBEHb HaOEXHOCTU.

Mpumeyanne 1 - MNMpumepamu Takoro o6opyaoBaHMA ABMAOTCS 3NEKTPUYECKne
n3mepuTenbHble NpubOopbl, YCTPOWCTBA MNEPBUYMHOM 3alMTbl OT CBEPXTOKA W
YCTPOWCTBA CIMaXvBaHus nysbcau .

O6opynoBaHMe €O CTOMKOCTbIO K UMMYMbCHBIM HanpsPKeHUaM,
cootseTcTBYtoWen Il kaTeropym nepeHanpsKeHusl, NPUrogHO AN NpUMEHeHUs B
CTaUMOHapHbIX YCTAHOBKAxX HKe MO XOA4y pacnpeferieHus 9SneKTposHepruu,
BKIOMaAsA rMaBHbIA pacnpeaennTenbHbin WUT, 1 obecne4vymBaeT BbICOKUIA YPOBEHb
3KcnnyaTauMoHHON paboToCcnoCcoBHOCTN.

MpumeyaHne 2 - Tlpumepamm  Takoro  obopyaoBaHUA — ABAAKOTCA
pacnpegenuTernbHble WWTbI, aBTOMATMYECKME BbIKMIOYATENM, 3MEKTPOMNPOBOLKM,
BKIHOYas kabenu, LWnHbI, CoOeguHUTENbHBIE KOPOOKM, BbIKMOYATENM, LUTENCENbHbIE
poO3eTKM B CTaUUOHApHbIX YCTaHOBKax, 0OOOpyAoBaHWe Ans MNpUMEHEHus B
NMPOMBLILMEHHBLIX YCIOBMSIX W HEKOTOopoe Apyroe obopygoBaHue, Hanpumep
HEMOABWXHO YCTaHOBMEHHbIE ABUratenn C MOCTOSIHHbIM  MOAKIYEHMEM K
CTauUMOHapHbBIM YCTaHOBKaM.

O6opynoBaHme  CO  CTOMKOCTbIO K UMMYNbCHBIM HanpsPKeHNaM,
cooTBeTCcTBYOWEN Il kaTeropun nepeHanpsbkeHus, NPUrogHO AN MOAKMOYEHUs K
CcTauMOHapHbIM yCTaHOBKaM 1 obecneynBaeT HOpMarbHbIN YPOBEHb COOTBETCTBUS
TpeboBaHMAM, NpeabABSeMbIM 0ObIYHO K 3MEKTPONPUEMHUKAM.

Mpumeyvanne 3 - Tpumepamm  Takoro  obopygoBaHuA  ABAAKOTCA
3MEeKTPOObLITOBLIE MPUOOPbLI 1 aHANOrMYHbIE Harpy3Ku.

O6opynoBaHue co CTOMKOCTbIO K UMMNYNbCHBIM HaNPSPKEHUAM,
COOTBETCTBYIOLLEN | KaTeropum nepeHanpsiKeHusl, NpUrogHo AN UCMONb30BaHMS
TONMbKO B CTaUMOHAPHBIX 3MEKTPOYCTaHOBKax 30aHuW B Criydasx, Korma Aand
OrPaHUYEHUS MEepeHanpPsPKEHUA NepexonHbIX MNPOLEeCCOB A0 3adaHHOro YPOBHS
NPYMEHeHbI CPEACTBA 3alLMThl, yCTAHOBMEHHbIE BHE 060pYya0BaHMS.

Mpumeyanne 4 - lMNMpumepamun Takoro obopyaoBaHua siBngeTca obopyaoBaHue,
COAepXalllee 3MEKTPOHHbIE Lenu, Hanpumep KOMMbloTepbl, ObiToBbIE NpUOOPbLI C
3IIEKTPOHHBIM NPOrPaMMUPOBAHNEM U T.4.

O6opynoBaHue co CTOMKOCTbIO K UMMNYNbCHBIM HanpsHkeHMsM,
COOTBETCTBYIOLEN | KaTeropum nepeHanpstkeHusl, He OOSMKHO MPUCOeaUHATLCS
HENocCpeaCTBEHHO K pacnpeaenmTenlbHON 3NEKTPUHECKON CETHU.

443.3 BbinonHeHue 3awWuTbl OT
nepeHanpsHKeHUu

3awmta OT nepeHanpsbkeHui AorvkHa ObiTb BbINOMHEHA B COOTBETCTBMWU CO
clnepylwyMmm TpeboBaHUSIMU.

443.3.1 3awmTa oT NnepeHanpsXKeHUn B ANeKTPOYyCTaHOBKe



HacToawmin nyHKT He MpUMEHHAETCs, ecrnn AorkHa ObiTb BbIMOMHEHa OLeHKa
pucka B cooTBeTCTBUM C 443.3.2.2.

Ecnun ycTaHOBKa NUTaeTcs OT HU3KOBOSbTHOM CETU, NOMHOCTBIO NPOSIOXKEHHON B
3emrie, U He MMEET BO3AYLUHbIX JIMHWIA, 3HAYEeHUs CTOMKOCTM 0OOopyOooBaHUst K
UMMYNbCHBIM MepeHanpsiXXeHnsIM, COOTBETCTBYHOLME Tabnuue 44 B, sBnsioTcs
OOCTaTOMHbIMM, W CneumanbHas 3alwmTa OT MepeHanpsbkeHn aTmMocdepHoro
NpouCXoXxaeHnst He TpebyeTcA.

MpumevaHne 1 - Kabenb C M30NMPOBAHHBIMW >KUMaMU W 3a3eMMEeHHOM
060ro4Komr, NoABELLEHHbIV Ha Oornopax, paccMaTpuMBaeTCs Kak aKBMBarneHT kabens,
MPOJIOKEHHOTO B 3eMIIE.

Ecnu ycTaHoBKa NUTaeTCst OT HA3KOBOSILTHOM BO3AYLLHOW MIMHWW UK BKITIOYAET
B ce0sl BO3QYLLUHYKO FMHMIO M YUCIIO TPO30BbLIX OHEW B rogy MeHee unm paBHO 25
(AQ1 B cootBerctBUM ¢ MOK 60364-5-51 [8]), cneumanbHas 3awmrta oOT
nepeHanpsiXXeHun aTMocepHOro NPoUCXoXaeHust He TpebyeTcs.

MpumevaHne 2 - HeszaBncumo oT 3HauveHnsa AQ (B cootBeTcTBUMM ¢ MOK 60364-
5-51 [8]) 3awmTa OT nepeHanpshkeHWn LN 0OOpyoOBaHUSI MOXET OKa3aTbCs
Heobxoaumon, ecnm Tpebyetrcs 6Gonee BbiCOKasi HagEXHOCTb WM OXMOAOTCSH
Goree BbICOKME PUCKM (HanpUMep, noxap).

B oboux cnyyadax p[omkHO ObiTb  yOoerneHo BHMMaHvWe 3awmTte  OT
nepeHanpskeHWn nepexodHbIX npoueccoB 06opyaoBaHUA CO CTOMKOCTbIO K
NUMMYNbCHBIM HaNPSPKEHNSM, COOTBETCTBYIOLLEN | KaTeropum nepeHanpspkeHns (CM.
443.2.2).

443.3.2 3awmTa OoT NnepeHanpsKeHUM Npm NOMOLLM BHELWHUX
YyCTPOMUCTB

Bo Bcex cnydasax [QO/MKHO OblTb  yAeneHo BHWMaHuWe 3aumte  oT
nepeHanpskeHUii NepexodHblX MNPoLeccoB 06OopyAoBaHUS CO CTOWMKOCTbIO K
UMMYNbCHBIM HaNPsKEHWSIM, COOTBETCTBYIOLLEN | KaTeropun nepeHanpsixeHus (Cwm.
443.2.2).

443.3.2.1 3aumta OT NepeHanpskeHMn B 3aBUCMMOCTU OT  BHELUHUX
BO34enNCcTBUM

Ecnun anekTpoycTaHOBKa NMTAeTCsl N0 BO3OYLUHON JIMHUM UNK BKIOYaET B cebs
BO3AYLLUHYIO JIMHWIO M YUCIIO IPO30BbLIX AHEW B rogy coctasnset 6onee 25 (AQ2 B
cooTtBeTcTBMU ¢ MOK 60364-5-51 [8]), 3aumTa OT nepeHanpsxeHu atMocepHOro
nponcxoxaeHns Heobxogmma, nNpu 3ToM He TpebyeTcs, YTOObl 3aUTHBLIN YPOBEHb
3alMTHOro ycTporcTeBa 6bin Bbille, YeM ypoBeHb |l kaTteropum nepeHanpsixeHus,
npuBeaeHHbI B Tabnmue 44 B.

MpumeyaHne 1 - YpoBeHb NepeHanpsixeHUn MOXHO perynmpoBaTth Npu NOMOLLM
YCTPONCTB 3amTbl OT MNEepeHanpsPkeHWn, YCTaHOBMNEHHbIX BOMM3M BBOOA B
3reKTPOYCTaHOBKY, UMM Ha BO3QYLUHbIX NMHMAX (CM. MNpunoxeHve B), unm B
3reKTPOyCTaHOBKE 34aHUS.

Mpumeyanne 2 - B cootBetcTBUM ¢ MIK 62305-3 nyHktom A.1 [4], ymcno

rPO30BbLIX AHEN B rody, paBHoe 25, 3KBMBaNEHTHO 2,5 yaapaMm MonHum Ha 1 kM2 B
rog. OTo BbIBEAEHO U3 hOpMYTibl

Ny = 01Ty,

roe &; - yacToTta ynapoB MonHuM Ha 1 kM2 B rog;

T3 - 4nCro rpo30BbIX CYTOK B roay.

443.3.2.2 3awmTta oT nepeHanpsikeHnn B 3aBUCMMOCTU OT OLLEHKM pUCKa
Mpumeyanne 1 - MeTopg obLien oueHKkn pucka npmeedeH B MOK 62305-2 [7]. B
pasgerne 443 npuHATO CyLEeCTBEHHOe yrpoLleHue aToro Metoga. OHO OCHOBaHO Ha

KPUTUYECKON ONmHe o, BXOOALWMX NMHUIA M YPOBHE NOCNeACTBUN, YKa3aHHbIX HUXE.
[Ons  pasnnyHblX  ypOBHEW  3auUmTbl  paccMaTpuBaloTCsl  crnegywoolme
nocnegcTeus:



a) Kacawlmecs YerioBeYeCKON M3HM, Hanpumep cuctem 6e30MacHoCTY,
MeOULIMHCKOro 060pyaoBaHus B 60MbHULAX;

b) kacarouweca npegocTaBneHUs YCnyr HaCeNieHWo, HanpuMep HapylweHui B
KOMMYHarbHbIX CETSAX, LLEeHTPOB MHPOPMAaLIMOHHBIX TEXHOIOMI, My3€€B;

C) Kacawlmecs KOMMEPYECKON U MPOMbILLNEHHON AeATEnbHOCTH, Hanpumep
oteneil, 0GaHKOB, MNPOMBLILUMEHHbIX  NPEANPUATUIA,  TOProBbIX  PbIHKOB,
CenbCKOX03ANCTBEHHbIX NPeanpUATUN;

d) kacarowpecs rpynn oTAesNbHbIX Mogen, Hanpumep GoMbLUMX XUMbIX 34aHWUNA,
LiepKkBen, OMCHBLIX MOMELLEHWI, LLKOJT;

€) Kacawlwmecs oTAerbHbIX NoAen, Hanpumep X>UNbiX 340aHun, HebonbLUmMX
OCOMCHBIX NOMELLEHWNIA.

[na ypoBHeW NOCNefCcTBUM, YKa3aHHbIX B NMEPEYMCNeHnsx a)-c), 3amta oT
nepeHanpsikeHnin Heobxoanma.

MpymevaHne 2 - He TpebyeTcs BLINOMHATbL pacyeTHYK OLEHKY pucka Ans
YPOBHEW MNOCMEACTBUM, YKasaHHbIX B MNepeyvucrneHnsx a)-c), T.K. pesynbrtaToMm
TaKoro pacyeTta Bceraa sBnseTca Heo6X0AMMOCTb BbINOMHEHNS 3aLLUThI.

[ns ypoBHeW nocneacTBuiA, ykaszaHHbIX B nepeyvncrieHusx d) u e), TpeboBaHne
K BbIMOSIHEHWIO 3aMTbI OT MEPEHanpsPKeHW 3aBUCUT OT Pe3yrbTaToB pacuyeTa.
Pacuetr gomkeH ObiTb BBLIMOMHEH C MCMOMb30BaHWEM (QOPMYIbl, yKa3aHHOW B

npunoxeHnn C ans onpegeneHnss AnvHel < , KOTOpas NPUHSATA NO COrMaLleHnto 1
Ha3bIBAeTCS YCIOBHOW ASMHOMN.

3awyTta oT nepeHanpskeHna Tpebyetca, ecrm & i,

roe d - ycnoBHas ANMHA B KM MUTAOWEA IMHUM paccMaTpuBaeMoro
COOPYXEHUSA C MaKCUMarbHbIM 3HA4YEHNEM 1 KM;

d, - KpUTU4eckas onmHa;

. B KM paBHa 1ng - 4N YPOBHS NOCNEACTBUN, yKa3aHHbIX B NepedncrieHnm
d), n paBHa 2/ Ng - 49 YPOBHS NOCNeACTBUN, YKa3aHHbIX B MEPEYNCIEHUN €),

roe Ng - yacToTa yaapoB MOMHUM Ha 1 KM < B rog.

Ecrnm pacyeT nokasbiBaeT, 4TO YCTaHOBKa YCTPOUCTB 3aumTbl OT
nepeHanpshkeHNn Heobxoamma, TO 3alUMTHBLIN YPOBEHb 3TUX YCTPOWCTB [OOJSDKEH
ObITb BbILLE, YEM YPOBEHb NepeHanpsbkeHuni kateropun Il, npyBeaeHHbI B Tabnnue
44 B.

443.4 Tpebyemas CTOMKOCTb 0600OpyAoBaHUA K
MMMYNbCHbLIM HaNpPsKeHUAM

O6opynoBaHnme [oOmkHO ObiTb BbIOpaAHO Tak, 4TOObI €ro HoMWHanbHas
CTOMKOCTb K UMMNYSbCHBIM HanpsiXeHnsm Obina He MeHee TpebGyemMon CTOMKOCTU K
NMNYrbCHBIM HanpsXXeHnaMm, ykazaHHon B Tabrvue 44 B.

Tabrmua 44 B - Tpebyemass CTOWKOCTb OOOPYyAOBaHUS K MMMYMbCHbLIM
HanpsHXeHUam



HomuHanbHoe HanpsxeHune

ycTaHoBku# , B

Tpebyemasi CTOMKOCTb K MMMYNbCHBIM HanpspkeHusiM, KB b

TpexdasHble || OgHodasHble || O6opyaoBaHus || O6opyaoBaHus OneKkTpobLITOBLIX CneuuansHo
cucTeMmbl cucTeMbl CO||Ha BBOAE B | pacnpedenuTenbHbIX || NPMBOpPOB U || 3aLLmLLEHHOIO
cpeaHen ycTaHoBKY (V|1 KOHe4YHbIX Lenen || anekTponpueMHUKoB || obopyaoBaHus (I
TOYKON Kareropus (I kateropus || (Il Kateropus || kKareropus
nepeHa- nepeHanpsikeHus1) nepeHanpskeHnsl) nepeHanpshkeHus)
NPsHKEHNS)
- 120-240 4 2,5 1,5 0,8
230/400
277/480 - 6 4 25 1,5
400/690 - 8 6 4 2,5
1000 - 12 8 6 4

a} - B cooTBeTcTBMM ¢ MOK 60038 [9].

b} - yMNynNbCcHoe BblaepKMBaAeMoe HanpsikeHne mMexay MMHENHbIMU NpoBoAHUKamm 1 PE.

444 Mepbl 3aliNTbl OT INEKTPOMarHUTHbIX
BO34EeUCTBUN

444 .1 OGwme TpeboOBaHUA




HacTtoswmin pasgen cooepduT OCHOBOMoOMarawume pekoMeHgauum no
NOOABMEHNIO 3NEKTPOMArHUTHbIX MOMeX. ONIeKTPOMarHUTHasi nomexa MOoXeT
paccTpouTb WM MOBPEAWUTb  CUCTEMbl  MH(OPMALMOHHBLIX  TEXHOIIOMWN,
obopygoBaHue WMHAOPMALMOHHBIX TEXHOMNOMIA, a Takke obopyaoBaHne C
3NEKTPOHHbIMU KOMMOHEHTaMU UMK LensaMu. TOKKW, BO3HUKaKOLME MpU rPO30BbIX
paspsigax, KOMMYTaLMOHHbIX onepauusix, KOPOTKMX 3aMblKaHusIX, W Opyrue
3NEeKTPOMAarHUTHbIE SBIEHNSI MOTYT NPUBOAMUTL K BO3HUKHOBEHUIO NepeHanpsikeHni
N 3NEKTPOMAarHUTHbLIX MOMEX.

Takune Bo3aencTBUSA ABNAOTCS Hanboree TsKerbIMu:

- NPWY HaNM4YMM 3aMKHYTbIX METarnNMMYeCKUX KOHTYPOB GOMbLLION Nrowaam 1

- NpW NpoKragke no obuwm Tpaccam B 34aHWM pasfnyHbIX 3NEKTPONPOBOAOK,
Hanpumep, Ans CUIOBOro NUTaHMSA U ANa nepegavy MHGOPMAaLMOHHbLIX CUrHaroB,
npeaHasHa4YeHHbIX A5st 060pyaoBaHNs MHOPMALIMOHHBIX TEXHOMOIIA.

3HayeHVe HaBeEHHOrO HanpPsXKEHWSI 3aBUCUT OT KPYTU3HbI HapacTaHus df f dt
TOKa Momexu 1 OT pasmepoB KOHTypa. CurnoBble kabenu, No KOTopbIM MpoTeKatoT

GorblMe TOKM C BbICOKMM 3HA4YeHUMEM KPYTM3HblI HapacTaHusa Toka i f &
(Hampumep, nNycKoBble TOKM ABWratenen ImMgToB WM TOKK, perynMpyemMble
NonynpoBOOHUKOBLIMU  BbINPSAMUTENSAMM), MOMyT HaBoguTb B Kabenax cuctem
NMHOPMAaLMOHHBIX TEXHOMNOMIA NnepeHanpsieHus, KoTopble MOryT BO34e/CTBOBaTb
Ha obopygoBaHve WMHGOPMAaLMOHHBIX TEXHOMOMMW U aHarnormyHoe obopyaosaHue
Unm noBpexaaThb €ero.

B nomelLeHnsix MEOULIMHCKOrO Ha3HaydeHuss U B6M3m HUX 3riekTpuydeckme nnm
MarHWTHbIE MOMH, CBSA3aHHbIE C 3MEKTPUYECKMMM YCTAHOBKaMM, MOMYT Bbi3blBaTb
nomexum B paboTte MeguuMHCKOro 000opyaoBaHus.

Hactoauwmin pasgen cogepxvt nHdopMauuio Ans cneumanicTtoB B obracTu
cTpouTenbCTBa 34aHuA U AN CneumanucToB MO MPOEKTUPOBAHUD W MOHTaXy
3IIEeKTPOYCTAHOBOK 3[4aHWUM, KacaroLlyloCsl HEKOTOPbIX PELLEHWUA, OrpaHNYMBaROLLIAX
3MeKTpoOMarHuTHble Bo3gencTBus. OCHOBHOE BHUMaHWe yaerneHo BO34eMCTBUSAM,
KOTOpbI€ MOryT MPUBECTU K BO3ZHMKHOBEHUIO MOMEX.

444 .2 (cBo6OAHLIN)
444.3 TepMUHbI N onpeaeneHus
OcHoBHble TepMuHbl W onpepeneHuss npveegeHbl BOCT P 50571.1. B

HacToslWweM CTaHOapTe NpuMeHeHbl crneayrume TepMnHbl C COOTBETCTBYHOLLMMU
onpengeneHnamu:

444 .3.1 cuctema ypaBHuBaHMA noTeHumanoB (bonding network BN):
COBOKYMHOCTb ~ B3aMMOCOEOMHEHHbIX — MPOBOASALLMX  KOHCTPYKLUWA,  KOTOpas
obecneyvmBaeT "aNeKTPOMarHUTHbIA 3KpaH" A5 ANEKTPOHHBIX CUCTEM Ha YacToTax
OT MOCTOSIHHOIO TOKa A0 HU3KON pagMo4acToThl.

MpumeyaHne - TepMuH "IMEKTPOMArHUTHBLIA 3KpaH" oO3HavaeT nodyto
KOHCTPYKLMIO, MCNOMb3yeMyto A9 OTBEAEHUs Mo Apyromy KaHany, 6nokupoBaHus
VNN CO3[4aHNSA NPENSATCTBUS NMPOXOXKOEHMIO ANEKTPOMarHUTHoM aHeprun. B obluem
criyyae cuctema ypaBHMBaHUSA NOTEHLManoB He TpebyeT npucoeguHeHus K 3emne,
OfHaKO cucTema ypaBHUBaHWA MOTEHLMAroB, paccMmaTpuBaeMas B HacTOSLLEM
cTaHgapTe, npucoeanHeHa K 3emrie.

444 3.2 konbLeBON NPOBOAHUK ypaBHUBaHUA noteHumanosB (bonding ring
conductor BRC): 3azemnstoLas WnHa, BbINOSIHEHHAsA B BUAE 3aMKHYTOro KombLa.

MprmevaHne - OBbIYHO KOMbLIEBOWM MPOBOSHUK YPABHUBAHNSA NOTEHLMAMNOB Kak

YacTb CUCTEMbI YpaBHMBAHMS MOTEHLMAMNOB UMEET MHOXECTBEHHbIE COEANHEHUS C
o0LLen cncTemMon ypaBHMBaHMSA NOTEHLMANOB, YTO Yry4yllaeT ero 3dekTUBHOCTD.

444 .3.3 coBMelleHHasAe cuUcTemMa ypaBHUBaHUA MOTeHUManoB (common
equipotential bonding system CBN): Cwuctema ypaBHMBaHUSA NOTEHLManos,
obecrneyvBaroliasl 3alMTHOE YpaBHUBaAHWE MOTEHUMANoB U dyHKLMOHaNbHOe
ypaBHMBaHWE NOTEHLMaroB.
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444 3.4 ypaBHMBaHMe noteHuuanoB (equipotential bonding): OnekTpuyeckoe
coeanHEeHNe NPOBOASLLMX YacTewn ANt OCTUXKEHNS IKBUMOTEHLNANBHOCTY.

444 3.5 cetb 3aszemnsawowmx anektponoB (earth electrode network): YacTb
3a3eMrIALWEero  YyCTPOWCTBA, COCTOSAW@A M3 COEAMHEHHbIX Mexay cobon
3a3eMITAOLLMX 31EKTPOOOB.

444 3.6 cuctema ypaBHMBaHUA MNOTeHUManoB cetyatoro mna (meshed
bonding network MESH-BN): Cuctema ypaBHMBaHUSA NOTeHLMANoB, B KOTOPOW BCE
COOTBETCTBYHOLLWME OMOPHbIE KOHCTPYKLMM, CTOWKM, LiKadpbl, @ Takke OOpaTHbIN
NPOBOA CUMIOBOW CETUM MOCTOSHHOTO TOKa COeAMHeHbl Mexgy cobor u C
COBMELLEHHON CUCTEMON YpaBHMBAHUS MOTEHLMAMNOB BO MHOXECTBE TOYEK U MOIyT
0bpasoBbiBaTb OPMY CETKN.

MpumevaHne - Cuctema ypaBHMBaHWA NOTEHUMANoB B BMOE CETKU yCunvMBaeT
3pPeKTUBHOCTL COBMELLEHHON CUCTEMbI YPaBHUBAHWS NOTEHLMAanNoB.

4 4 4 . 3 . 7 WyHTMpYIOLLIMNA NPOBOAHMUK ypaBHUBaHUA
noteHuuanoB/napannenbHbINA 3a3e MNALWMUN NPOBOAHMUK (by-pass
equipotential bonding conductor/parallel eaarthing conductor PEC): 3asemnstowmn
NPOBOAHUK, MPUCOEOUHEHHbIM nNapannenbHO 3KpaHam Kabenewn, nepegaroLmx
curHansl Wvnm nHdopmaumio, 4N orpaHNYeHns ToKa, NPOTEKaKoLWEero No aKkpaHam.

444 .4 NMopaBneHue 3NeKTPOMaArHMTHbIX NOMeX

Mpn NPOEKTUPOBAHUM W MOHTXKE IJNEKTPUYECKOW YCTaHOBKW creayeT
NPUMEHATb YKa3aHHble B HACTOSALLEM pasferne Mepbl NMOHWKEHUS SNEKTPUYECKUX U
9MEeKTPOMarHUTHbIX BO34EUCTBUM Ha anekTpuieckoe obopyagoBaHue.

CregyeT nNpyMeHATb TOMbKO Takoe anekTpuyeckoe obopyaoBaHue, KOTopoe
oTBe4aeT TpebOBaHMSM COOTBETCTBYHOLUMX CTaHAAPTOB Ha 3MEKTPOMArHWUTHYHO
coBmecTumMocTb (OMC) unm TpeboBaHmam k AMC COOTBETCTBYHOLLMX CTaHOAPTOB
Ha NpPoAYKUMIO.

444.4.1 UCTOYHUKMN 3NEKTPOMArHUTHbIX MOMEX

OnekTpnyeckoe 00OpyaoOBaHWEe, YYBCTBUTENMBHOE K  3NIEKTPOMAarHUTHbLIM
BO3AENCTBUSAAM, He OOSDKHO pacnonaratbCs BOMM3M NoTeHuManbHbIX UCTOYHMKOB
3MEKTPOMarHUTHOM SMUCCUK, TaKKX KaK:

- KOMMYyTaLMOHHbIE YCTPONCTBA 419 MHAYKTUBHbBIX Harpy3ok;

- 9NEeKTpnYecKme asuraTeny;

- drtoOpEeCLIEHTHOE OCBELLIEHNE;

- CBapO4Hble MaLlMHbI;

- KOMMbHOTEPbI;

- BbINPAMUTENM;

- NpepbiBaTENY;

- YaCTOTHbIe NnpeobpasoBaTenu/perynaTopsl;

- ndptbl;

- TpaHcopmaTopbl;

- KOMMNMEKTHbIE KOMMYTAaLNOHHbIE YCTPOWCTBA;

- CUOBble pacnpeaenvTeribHble LWMHOMPOBOADI.

444.4.2 Mepbl NOHMKEHUA INIEKTPOMArHMTHbIX NoMeXx

Cregytowpe Mepbl yMeHbLIAT BO3AENCTBME 3NIEKTPOMArHUTHBIX NOMEX:

a) npuMeHeHne OnAa 3JeKTpnu4ecKoro O60pyﬂ,OBaHI/IFI, YyBCTBUTEJIBHOIMO K
SJIEKTPOMArHMTHbIM NOMEXaMm, yCTpOI7ICTB 3aunTbl OT I'IepeHaI'Ipﬂ)KeHVlVl n/vnm
CbI/IJ'IprOB ana  ynyyuweHud SJ'IeKTpOMaFHI/ITHOVI COBMECTUMOCTU B OTHOLLUEHUN
KOHOYKTUBHbIX 3JIeKTPOMAarHUTHbIX SABNEHUI;



b) npucoeauHeHne meTannMyecknx obono4vek kabenen K COBMELUEHHON
cucTemMe ypaBHUBAHUS NOTEHLNAOB;

C) YCTpaHeHWe WHAOYKTUBHbBIX KOHTYPOB NPV MOMOLM MPOKMadku no odumm
Tpaccam CUMoBbIX, MHHOPMALIMOHHBIX Y CUMHASbHbLIX Lienern B 3MeKTPOonpoBOaKax.

MpymevaHne - NHdopmaunoHHble kabenm - 3To kabenu, npegHasHadeHHble
AN nepegjavyM curHarnoB U MHOPMaUMOHHBLIX AaHHbIX Ana  obopydoBaHus
NMHCOPMALMOHHbBIX TEXHOMOMMIA 1 APYroro YyBCTBUTENbHOMO K 31eKTPOMarHUTHbIM
noMexam obopyaoBaHus;

d) pasgerneHne CUIoBbIX U CUrHamnbHbIX Kabenem u BbIMOSIHEHWE NepeceveHns
UMM Opyr gpyra, €crnm 3TO BO3MOXHO MPaKTUYECKW, MO4 MNPsMbIM YoM (CM.
444 .6.3);

e) npumMmeHeHune Kabenewn ¢ KOHUEHTPUYEeCKNMM NpoBOAHUKaMN ONA YMEeHbLUEHUA
TOKOB, HaBeEHHbIX B 3aLLUTHOM MNMPOBOAHUKE;

f) nNpymeHeHMe CUMMMETPUYHBIX MHOrOXWIMbHBIX  Kabemnen  (Hanpumep,
3KpaHMPOBaHHbIX kabene C OTAENbHbIMW 3AWMTHBIMU  NPOBOAHMKAMMK) ANS
3MEKTPUYECKUX COEQUHEHUIA MeXay Npeobpa3oBaTensmMn 1 3NEKTPOABUraTeNsaIMn C
4YaCTOTHO-perynMpyemMbiM1 NpMBO4aAMY;

g) NPYMEHEHNE CUTHASbHbIX U MHPOPMALMOHHBLIX Kabenen, COOTBETCTBYHOLLIMX
TpeboBaHMAM U3rOTOBUTENS K 3NIEKTPOMArHUTHON COBMECTUMOCTY;

h) npy HanM4Mn cncTemMbl MOSTHNE3ALLUTDI

- CUNoBble U CUrHanbHble kabenn AomkHbl ObiTb OTAENeHbl OT TOKOOTBOAOB
CUCTEMbl MOSHME3aWMTbl MO0 MUHUMArbHBIM PacCTOSHMEM, MO0 NPV NMOMOLLM
3KpaHMpoBaHus. MuHUManNbHOE pacCTOsHME [OOJDKHO — ONpefensitbCs  npu
NPOEKTMPOBAHUN CUCTEMbBI MOSTHUE3aWMThI B cooTBeTCcTBMM ¢ MOK 62305-3 [4];

- MeTannmmyeckne o6omnoYKkn N GPOHS CUMOBBIX Y CUTHAmbHBIX Kabenen OOomKHbI
ObITb NPUCOEAMHEHbI K CUCTEME YpaBHMBaHWS MOTEHLMANoB B COOTBETCTBUM C
TpeboBaHMAMN MONHME3aWMThI, NpuBedeHHbIMM B MOK 62305-3 [4] n MOK 62305-4

(5];

i) MpU MCNONb30BaHUM 3KPAHMPOBAHHBLIX CUrHaNbHbIX UMM MHGOPMALIMOHHBIX
kabenen Ana nepegayn cUrHanoB 1 MHGOPMaLMN AOIMKHbI OblTb NPUHSATHI MepbI NO
OrpaHNYEHUI0 NPOTEKaHWS aBapUHbIX TOKOB CUIOBLIX CUCTEM MO 3a3eMIEHHbIM
9KpaHaM W XWrnam CurHanbHbIX UMK MHGOPMaLMOHHBIX kKabenen. B aTtom cnyvae
MoXeT noTpeboBaTbCsA MNpoOKagka AOMOMHUTENbHBbIX MPOBOAHWUKOB, TaKMX Kak
LUYHTMPYIOLLMIA MPOBOAHWK YpaBHUBAHWSA MOTEHUMANOB AN YCUIIEHUS 3KpaHa
kabens (cm. pucyHok 44.R1).

PucyHok 44.R1 - LLlyHTMpyOWMIA NPOBOAHUK ANA YCUNEHUSA 3KpaHa B COBMELLEeHHOWN
cucteme ypaBHMBaHMUA NOTEHLUaANOB

| ToK NOBPEXASHUA |
-

——

| |
| |
| |
@ @
I NapannensHLIiR NPOBOOHMEK :
] ANA YCUNEHWA 3Kpada I

PucyHok 44.R1 - LLUyHTUpyOLWMIA NPOBOAHMK OS19 YCUNEHMS 9KpaHa B COBMELLIEHHOW
CcUCTEME YpPaBHMBAHUS NOTEHLINMANoB



Mpumeyanne 1 - MNpoknagka NpoBogHUKa BOMM3M OBOOMOYKN CUrHArbHOMO MIn
MHGOPMaLUMOHHOrO  kabensa ymeHblUaeT nMowWwadb KOHTypa, CBS3aHHOMO C
obopyaosaHveM, NPUCOEANHEHHOIO K 3eMre TOMbKO 3alUMTHBIM MPOBOAHUKOM. JTa
Mepa CYLECTBEHHO TMOHWXKAeT YPOBEHb WUMMYSIbCHbIX  3NEKTPOMAarHUTHbIX
BO3JENCTBUI Npu rpO30BbLIX pa3psaaax;

j) ecnn curHanbHble UnNM WMHAGOPMaLMOHHLIE Kabenu ABNSTCA oowmMM Ons
HECKOSbKMX 30aHUWA, NUTAWMXCS OT cucTembl TT, AomkeH OblTb NpUMEHeH
LYHTUPYIOLLMA NPOBOAHUK YPaBHMBAHWS MNOTEHUManoB (CM. pucyHok 44.R2).
MyHMManbHOe cedeHne MEQHOTO LUYHTUPYIOLLErO MPOBOAHMKA AOIMKHO ObiTh 16 MM

2 Ynm sKBMBaneHTHON NPOBOAUMOCTM AN OPYIMX METAmNoB. OKBMBANEHTHYIO MO
NpoBOAMMOCTM MIoWaAb MOMepevyHoro CedeHus crnegyeT onpegensatb B
cootBeTcTBMM ¢ MOK 60364-5-54 (nyHKT 544.1) [10].

PucyHok 44.R2 - Mpumep 3amMeLualowwero Unu WyHTUPYOLEro NPoBOAHUKA
ypaBHUBaHUs NoTeHUuManos B cucteme TT
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PucyHok 44.R2 - Tlpumep 3amelLalollero WM LWYHTUPYOLWEro MpoBOLHMKA
ypaBHMBaHWA NoTeHumanos B cucteme TT

MpumeyaHne 2 - Ecnn 3as3eMrneHHbl 3KpaH MCMNoMb3yeTcs B KayecTBe
NPOBOAHNKA 06 PaTHOro TOKa CUrHANbLHOWM LLENU, MOXET ObiTb MPUMEHEH COBOEHHbIN
KoakcuarnbHbI Kaberb.

MpumedaHne 3 - Ecrn corfacme o NOOKIMIOYEHMM  BKpaHOB
TENEKOMMYHUKALMOHHLIX ~ Kabenem K  OCHOBHOM  CUCTEME  YpaBHMBaHMWS
NnoTeHUManoB He MOXeT OblTb OOCTUrHYTO, OTBETCTBEHHOCTb 3a WCKIIHOYEHUE
OMacHOCTK, KOTOpasi MOXET BO3HUKHYTb M3-3a HEMOAKIMOYEHUS Takux Kabenenm K
OCHOBHOW CUCTEME YPaBHMBAHUS NOTEHLIMANOB, BO3NaraeTCcsi Ha Ux BriagenbLa unm
onepartopa.

Mpumeyanne 4 - OTBETCTBEHHOCTb 3a YCTpaHeHWe npobrnem, Bbi3BaHHbIX
Pa3HOCTbI HAaMPSPKEHUA Ha MOBEPXHOCTU 3EMSIM B MPOTSPKEHHBIX KOMMYHanbHbIX
TENEeKOMMYHMKaL MOHHbIX CceTsx, BO3raraeTcs Ha oneparopos
TENeKOMMYHMKaLMOHHON CETH, KOTOPbIE MOMYT MPUMEHUTL OpYyrMe cnocobbl;

k) norHoe COMPOTUBNEHVME MPUCOEAMHEHWA B CUCTEME YpPaBHUBAHMS
NOTEHUMANoB AOMMKHO GbiTb MO BO3MOXHOCTM MUHUMArbHBLIM, YTO oGecnedrBaeTcs
crieayoLwmm:

- 3a CYeT HauKkpaT4yaillLei ASMHbI NpUcoeanHEHUs u/um opMbl MONEepPeYHoro
CeYeHUs MNpoBOAHUKA, oOOecrneyMBalolle HU3KOE 3HAYeHWe WHOYKTUBHOMO
COMPOTUBIIEHNS W MOSHOTO COMPOTUBNEHWSI HA METP AMMHbI Tpacchl (Hanpumep,
nreTeHas KOCUYKka C OTHOLLEHWEM LUMPUHBI K TOMNLLMHE NSATb K O4HOMY);



[) ecnn 3asemnswwas LWWHA nNpegHasHavyeHa ANs BbIMNOMHEHUA  QOYHKLMN
CUCTEMbl YpaBHMBaHWA MOTEHLMArNoB YCTaAHOBKW, COAepXallen 3HauuTensHoe
KonmMyecTBo 0B60pyaoBaHNS MHAOPMALMOHHBLIX TEXHOMOMMW B 30aHWW, OHa MOXeET
ObITb BbINOMHEHA B BMAE 3aMKHYTOrO KOsbLa.

MpymevaHne 6 - OTol Mepe crnegyeT oTAaBaTb NPEANoYTEHVWE B 34aHUSIX
TeneKOMMYHMKaLMOHHOW UHAYCTPUN.

444.4.3 Cuctema TN

ONs  NOHWXEeHWST 3NEeKTPOMAarHUTHbIX BO3OEWCTBUA  CredyeT  BbIMOSHATb
TpeboBaHMA creayroLwmx NOAMYyHKTOB:

444431 B cywecTBylOLWMX 30aHUNAX, B KOTOPbIX COAEPHKUTCA WM MOXET
codepxXaTbCa 3HaUYUTENbHOE KONMMYecTBO 0b6opyaoBaHUA  MHAPOPMAaLMOHHBLIX
TEXHOSOMI, HE PEKOMEHAYETCS CoxpaHsTb cuctemy TN-C.

Bo BHOBb cCoOOpyXaeMblX 30aHUSAX, B KOTOPbIX COAEPHUTCS WU MOXET
coaepXaTbCs  3HAYMTENbHOE KONMMYECTBO 00O0OpPYyAoBaHMS  MHAOPMALMOHHBIX
TEXHOMNoMi, He JoImkHa NpumeHaTbea cuctema TN-C.

Mpumeyanne - B nwobon anekTpoycTtaHoBke cuctembl TN-C  ummeetcsa
BEPOATHOCTb  MPOTEKaHMs1 TOKOB  Harpy3km WM TOKOB  MOBPEXOEHUS,
OTBETBIAIOLLMXCSA Yepes CUCTEMY YPaBHUBAHUSA MOTEHLNANO0B, N0 MeTanmM4yeckum
KOMMYHUKALIMSIM U KOHCTPYKLMAM 30aHUS.

444 4 3.2. B cylwecTBYIOWMX 34aHUSX, NUTAOWMXCHA OT pacnpegenuntenbHbIX
SMEKTPUHECKUX CETEN HUIKOTO HAMPSPKEHUS, B KOTOPbIX COAEPHUTCS UM MOXET
codepXaTbCa 3HAUYUTENbHOE KONMMYecTBO 0b6opyaoBaHUA  MHAPOPMAaLMOHHBLIX
TEXHOMOMI, AofkHa ObiTb ycTaHoBneHa cuctema TN-S, HauuHas OT BBOAA B
3reKTPOYCTaHOBKY (CM. pycyHOK 44.R3A).

Bo BHOBb COOpyXaemMbiX 34aHUsIX, B KOTOPbIX COAEPKUTCS WU MOXET
codepxaTbCsl  3HAUUTENbHOE KOnM4ecTBO 0b6opyaoBaHUSA  MHAPOPMAaLMOHHBLIX
TEXHOMori, AofkHa ObiTb ycTaHoBneHa cuctema TN-S, HauuHas OT BBOAA B
YCTaHOBKY (CM. pucyHok 44.R3A).

PucyHok 44.R3A - UcknioueHne TOKOB HEMTPasIbHOro NPOBOAHUKA B KOHCTPYKLUM,
npucoeaMHEHHON K CUCTeMe YpaBHMBaHUA NOTeHUManos, npuMmeHeHnem cuctembl TN-
C-S c pasgeneHuem PEN-npoBogHuKa Ha 3awmTHbIN npoBoaHUK PE n HenTpanbHbIN
npoBoaHuk N Ha BBoAle NUTaHUA B 3anekK
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1) B HopmanbHOM paGoyem pexuMe nageHne Hanpskenua A7 B PE-
NPOBOOHUKE OTCYTCTBYET.

4] KOHTypbl OrpaHM4YeHHOM nnowiaan, Cco3gaBaeMble CUrHanbHbIMU - MM
MHPOPMALMOHHBIMU KabGensamu Ans nepeaayu CMrHanoB unm nHdopmaw .

PucyHok 44.R3A - VIcknioueHne TOKOB HEWTpanbHOro NpoBOAHUKA B KOHCTPYKL MU,
NPUCOEONHEHHOW K CUCTEME YPaBHMBAHUS MOTEHLMANOB, MPUMEHEHNEM CUCTEMBI
TN-C-S c pasgeneHnem PEN-npoBogHMka Ha 3awuTHbIM NpoBOAHWK PE M
HelTpanbHbln NpoBoAHWMK N Ha BBOAE MNUTaHUS B  3MEKTPOYCTaHOBKY OT
KOMMYHaribHON ceTn

MpumeyaHne - JdpekTMBHOCTL cucTemMbl TN-S MoOXeT ObiTb MNOBbILLEHA
NPUMEHEHNEM MOHUTOPUHIOBLIX YCTPOMCTB AudppepeHunansHoro toka (RCM) B
cooteeTcTBMM ¢ MOK 62020 [11].

444433 B cyuwecTByloMX 30aHUAX, B KOTOPbIX YCTaHOBKA HWU3KOrO
HanpsbkeHWs MOMHOCTBIO, BKMOYas TpaHcdopmaTtop, ob6ChyXMBaeTcs TOMbKO
notpebutenemMm n B KOTOPbIX COOEPHUTCH UMM MOXET COAEepXaTbCH 3HaYMTENbHOE
KonmyecTBo 060pyooOBaHWSA WHAOPMAaLMOHHBIX  TEXHOMOoruW, OOorkHa  ObliTb
ycTaHoBneHa cuctema TN-S (cMm. pucyHok 44.R3B).

PucyHok 44.R3B - cknio4vyeHne TOKOB HEUTPanbHOro NPoOBOAHUKA B KOHCTPYKLUM,
npucoegMHEHHOM K CUCTeMe ypaBHMBaHWUSA NOTeHUManoB, npuMeHeHnem cuctembl TN-
S B aneKkTpoycTaHOBKEe 3iaHusl, NUTaloLWenca oT cobcTBeHHOro TpaHcdopmaTopa
notpeo6urtens
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1) B HopmanbHOM paGoyem pexuMe nageHne Hanpskenusa A7 B PE-
NPOBOOHUKE OTCYTCTBYET.

4] KOHTypbl OrpaHM4YeHHOM nnowiaan, Cco3gaBaeMble CUrHanbHbIMU - MM
MHPOPMAaLMOHHBIMU KabGensamu Ans nepegayu CMrHanoB U nHdopmaw .

PucyHok 44.R3B - NcknioyeHne TOKOB HEWTparbHOrO NPOBOAHMKA B KOHCTPYKLIUN,
NPUCOEONHEHHOWN K CUCTEME YPaBHMBAHUS MOTEHLMANOB, NPUMEHEHNEM CUCTEMBI
TN-S B  9nekTpoyCTaHOBKE  34aHud, NuTalWwencs OoT  COOCTBEHHOrO
TpaHcdopmaTopa noTpebutens

444 4.3.4 Ecrv B CYLLECTBYIOLLEN YCTaHOBKE BbiNosiHeHa cuctema TN-C-S (cm.
pucyHok 44.R4), KOHTypbl, oBGpasyemble CUrHarbHbIMU UM MHAIOPMALMOHHBIMM
kabenamu onsa nepegadn CUrHanoB Unn nHpopmauum, MoryT ObiTe YCTPaHEHbI:

- 3aMeHOM BCEX YacTen 3NeKTPOYCTaHOBKM, BbIMOMHEHHbIX Mo cucteme TN-C,
nokasaHHbIX Ha pucyHke 44.R4, cuctemon TN-S, kak nokasaHo Ha pucyHke 44.R3A,
nnu,

- €CINn Takasi 3aMeHa HEBO3MOXHA, MCKIMOYEHWEM COELMHEHMIA PasfINYHbIX
yacten yctaHoBkM TN-S curHambHbIMU MM MHAOPMAUMOHHBIMKX Kabenamu ana
nepenadun CUrHarnoB UM MHopmMaLmu.

PucyHok 44.R4 - Cuctema TN-C-S ¢ paspgeneHunem PEN-npoBoaHMKa Ha 3alUMTHbIN
npoBoAaHuK PE u HerTpanbHbI NpoBoaHMK N B CcyLle CTBYHOLE N 3/1eKTPOYyCTaHOBKe
3paHuA
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' Mapenve HanpsikeHus AL B PE-npoBogHvMke B HopmarbHOM paGoyem
pexumve.

4] KOHTypbl OrpaHM4YeHHOM nnowaan, Cco3gaBaeMble CUrHanbHbIMU - M
MHPOPMAaLMOHHBIMU KabGensamu Ans nepegayu CMrHanoB unm nHdopma .

31 CTOpOHHME NpoBoAsLLME YacTu.

MpumevaHne - Tok, KoTopblin B cucteme TN-S npoTekaeT TOMbKO MO
HerTpansHoMy NpoBoAHMKY, B cucteme TN-C-S npoTekaeT Takke Mo 3KpaHam unm
3TaroHHbIM NPOBOAHMKAM CUrHarnbHbIX Kabernemn, OTpbITbIM* MPOBOASALLMM YacTsM U
CTOPOHHMM MPOBOASALLMM YacTAM, HAaNPUMeEpP METaNNOKOHCTPYKLNSAM 34aHus.

* BepoaTHO owmbka opurmHana. CnegyeTt unMTtaThb: OTKPbITbIMU. - [prMeyaHne
nsrotoBuTenst 6a3bl AaHHbIX.

PucyHok 44.R4 - Cuctema TN-C-S ¢ pasgeneHnem PEN-npoBogHuka Ha 3alumTHbIN
npoBoAHWK PE 1 HenTpanbHbIn npoBogHUK N B CYLLIECTBYIOLLEN 3NIEKTPOYyCTaHOBKE
30aHus

44444 Cuctema TT

B cucteme TT, TakoW, kak nokasaHa Ha pucyHke 44.R5, Heobxognmo
Y4MTbIBaTb  MEPEHanpsbkeHMs,  KOTOpble  MOryT  CyWecTBOBaTb  Mexay
TOKOBEAYLLMMWN YaCTSMU U OTKPbITbIMU MPOBOASALLMMM YacTAMKM B Tex Cryvasix,
Korga OTKpbITble NPOBOASILLME YaCcTW pasnNYHbIX 30aHWUN NPUCOEAVHEHDI K pa3HbIM
3a3eMrslLKMM YCTPOCTBaM.

PucyHok 44.R5 - Cuctema TT B anekTpoycTaHOBKEe 34aHUsA



MpoBOOHUK YDABHMBAHWA
noTeHUManos
(npu HeoBxogMMocTH) PE

oy
e

PE. N, L

N L
ObfopyaoeaHue 1
— \\;

i
L |
l
= | ¥
o) CurHanLHbIA
,._:.: WNK MHPopMAaLWOoHHEIR kabenk
} ) PE. N, L
I
T
OBopyaoearue 2
— \g
i

;

) MapgeHne Hanpspkenust AL7 B PE-npoBogHvMKe B HOpMaribHOM paboyem
pexvve.

Y KOHTypr OrpaHquHHOVI nnowaawn, cosgaBaemMble CUrHallbHbIMU UK
I/IH(*)OpMaLl,I/IOHHbIMI/I kabenamu ans nepenayun curHasroB Unn I/IHd)OpMaLWII/I.

PucyHok 44.R5 - Cuctema TT B anekTpoycTaHOBKe 3[4aHuA
444.4.5 Cuctema IT

B TpexdasHon cucteme IT (cMm. pucyHok 44.R6) cnegyeTt yuutbiBaTb, YTO Npu
€QUHUYHOM MOBPEXOEHUN U3ONALMN MEXOY NIMHENHBIM MPOBOAHUKOM U OTKPLITON
NPoBOASALEN YacTblo  HanpskeHVe  Mexay  HernoBpeXdeHHbIM  JMHEeWHbIM
NMPOBOAHWMKOM W OTKPbLITOW MPOBOASLLEN 4YacTbld MOXET [OCTUraTb YpPOBHS
TNMHEHOTO HanpPsXeHus1.

MNMpumevaHne -  OnekTpoHHoe  obopydoBaHWe,  MUTaHWe  KOTOPOro
OCYLLECTBIMAETCA  HernocpeAcTBEHHbIM  MOAKMIOYEHNnEM  Mexay  NIMHENHbIM
NPOBOAHUKOM W HEeWTparnbHbIM MPOBOOHWKOM, [AOIMKHO BblAepiuBaTb Takue
nepeHanpsXeHns Mexay NMHENHbIM MPOBOLAHUKOM W OTKPbITbIMU MPOBOASALLMMM
yactamm (cMm. cooTBeTcTBylolwee TpeboBaHme [OCT P M3IK 60950-1 Ha
obopyaoBaHue NHAOPMAaLMOHHBLIX TEXHOSOMIA).

PucyHok 44.R6 - Cuctema IT B anekTpoycTtaHOBKe 34aHuUA
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' Mapenve Hanpsbkenua A7 B PE-npoBoaHvWKe B HOpMarnbHOM pabodem
pexume.

4] KOHTypbl OrpaHM4YeHHOM nnowiaan, Cco3gaBaeMble CUrHanbHbIMU - MM
MHPOPMALMOHHBIMU KabGensamu Ans nepeaayu CMrHanoB unm nHdopmaw .

PucyHok 44.R6 - Cuctema IT B anekTpoycTaHOBKE 34aHusA
444.4.6 NMNnTaHne OT HECKOJIbKUX UCTOYHUKOB

Mpy nUTaHMM OT HECKOMbKUX WCTOYHMKOB cnegyeT MpUMEHATb Mepbl,
yKa3aHHble B 444.4.6.1 n444.4.6.2.

MpumeyvaHne - lNpu NPUMEHEHWM MHOMOKPaTHOrO 3a3eMIeHUs HeWTparbHbIX
TOYEK MCTOYHUKOB MUTaHUS TOKN B HENTPanbHbIX NPOBOAHMKAX MOMYT NpoTekaTb B
ob6paTHOM HanpaBneHWM K COOTBETCTBYHOLLEN HEWTParbHOW TOYKE HE TOMbKO Mo
HerTpanbHOMY MPOBOAHMKY, HO TakxXe 1 Mo 3alMTHOMY NPOBOAHUKY, KaK NnokasaHo
Ha pucyHke 44 .R7A. o aTon NpMynHe cymma napumanbHbIX TOKOB, NPOTEKAOLWLMX B
yCTaHOBKe, YKe He BydoeT paBHa Hymio, B CBSA3W C YeM CO3daeTcs napasutHoe
3reKTPOMarHMTHoe nore, aHarnorMyHoe co3gaBaeMoMy OAHOXUITbHBIM Kabernem.

PucyHok 44.R7A - Cuctema TN-S ¢ HeCKONbKMMU UCTOYHMKaMN NMUTAHUA U C
HeAoNyCTMMbIM MHOFOKpaTHbIM coeanHeHuem mexay PEN-npoBogHukom u 3emnen
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PucyHok 44.R7A - Cuctema TN-S € HECKONMbKMMW WMCTOYHMKAMW MUTaHUA U C
HeoMyCTUMbLIM MHOFOKpaTHbLIM coenHeHnem mexay PEN-npoBogHMKOM 1 3emMnen

B cnyyae npuMeHeHVss OQHOXWUMbHBLIX Kabenei, no KOTOpbiM MpoTeKaeT
NepemMeHHbI TOK, BOKPYr MNpOBOAHMKA >WUnbl kabens obpasyeTcs KpyroBoe
3neKTpoMarHuTHoe rose, KOTOpoe MOXeT BO3[Ae/CTBOBaTb Ha 3IeKTPOHHOE
obopyaoBaHue. AHanorM4YHble MoMsl CO3AaloTCs Takke TOKaMU rapMOHUK, HO 3TK
nors 3aTyxaloT ObICTpee, YeM Te, KOTOpble CO34alTCs OCHOBHBIMU TOKaMM.

444.4.6.1 NnTaHMe OT HeCKonbKnx nctodHukoB B Cucteme TN

B cnyyae nutaHua anekTpoycTaHOBKM B cucteme TN OT  HECKONbKUX
UCTOYHMKOB HEWTparibHble TOYKM BCEX WCTOYHMKOB MO  COOBpaKeHUsm
3IIEeKTPOMAarHMTHOM COBMECTMMOCTM [OMDkHbl ObITb COeguHEHbl Mexay cobow
N305IMPOBAaHHLIM MPOBOAHNKOM, MPUCOEOMHEHHBIM K 3eMrie B OOHOW oOLuen Aang
BCEX MWCTOYHMKOB TOYKE, PACMOSIKEHHON B LIEHTPE MeXdy MCTOYHMKaMu (CM.
puycyHok 44.R7B).

PucyHok 44.R7B - Cuctema TN-S ¢ HeCKONbKMMU UCTOYHUKAMM NUTAHUSA C
npucoegvHeHMeM HeUTPasibHbIX TOYEK K 3eMmsie B OQHOW U TOM Xe To4uke
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DNEKTPOYCTAHOBKS

4 He [JonyckaeTcsi HEMOCPEACTBEHHOE MPUCOEAVHEHME K 3eMIie HW OfHOW
HerTpanbHOM TOYKM TpaHcdopmaTopa unu reHeparopa.

b} TpoBOOHMK, COEOAVHSIIOLMIA HEUTParibHble TOYKM BCEX TpaHCqopMaTopoB
WM BCEX reHepaTopoB, AOIPKEH ObITb N30NIMPOBaHHBLIM. OTOT NPOBOLHMK ABNSETCA
PEN-npoBogHMKOM M MOXeT ObiTb Tak M 0DOO3Ha4eH, OQHAKO OH He [OOJShKeH
NPUCOEANHATLCHA K 3NEKTPOMpUEMHMKAM, O 4YeM [OokHa ObiTb BbINOMHEHA
npegynpexgarolias Haan1ch, NPUKPENSIEHHas K HEMY UM YCTaHOBIIEHHAs PsiLoOM C
HUM.

t}  [JO/mKHO ObiTb BbIMOMHEHO TOMBKO OOHO COEAMHEHWe MeXay B3auMHO
COEANHEHHBIMU HEWTPAanbHLIMU TOYKaMM UCTOYHMKOB NUTaHNsA 1 PE-NpoBOAHNKOM.
97O coeauHeHWe [AOIMKHO HaxoAWUTbCS BHYTPU [MABHOTO pacnpeaenuTenbHOro
LmTa.

di MoxeT GbITb BbINOMHEHO AOMNOMHUTENbHOE 3a3emrieHne PE-npoBoaHuKa B
3MEeKTPOyCTaHOBKE.

PucyHok 44.R7B - Cuctema TN-S C HECKOMbKMMM MCTOMHUKAMW MUTaHUS C
npucoeguHeHNeM HeNTpanbHbIX TOYEK K 3eMrie B OOHOW 1 TOW e TOYKe

444.4.6.2 [MuTaHMe OT HECKOMbKNX MCTOYHMKOB B cucteme TT

B cnyvyae nutaHuMa SnekTPOYyCTaHOBKM 3JNEKTPOIHEPTMEN OT HECKONbKUX
WCTOYHMKOB B cucteme TT MO COOBpaKEHUAM 3MEKTPOMArHUTHON COBMECTMMOCTM
pekoMeHayeTcd, YToObl HenTparnbHble TOYKM BCEX UCTOYHWUKOB OblNM COeOUHEHDI
Mexay cobol 1 NpMcoeauHEHbI K 3eMIie TOMNMbKO B OHOW TOYKE, pacnoriOKEHHON B
LleHTpe Mexay UCTOYHMKaMu (CM. pucyHok 44.R8)

PucyHok 44.R8 - Cuctema TT Cc He CKONIbKUMM UCTOYHMKAMU NUTAHUA C
npucoeavMHeHMEeM HeMUTparnbHbIX TOYEK K 3eMrne B OAHOW M TOM Xe To4ke
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JnexT poOyCTaHoBKE

4 He [JonyckaeTcsi HEMOCPELACTBEHHOE MPUCOEAVHEHME K 3eMIie HU OfHOW
HerTpanbHOM TOYKM TpaHcdopmaTopa 1nu reHeparopa.

bl [poBOOHMK, COEOUHSIOWMIA HerTparnbHble TOYKM BCeX TpaHcdopmaTopoB
WM reHepaTopoB, AOMMKEH OblTb M30NMPOBAHHbIM. JOTOT MPOBOAHUK SBMSETCH
HenTparnbHbIM MPOBOAHUKOM W MOXeT ObiTb Tak U oBo3HayeH, O4HaKO OH He
OOJDKEH NPUCOEOMHSTLCS K 9NIEKTPONPUEMHMKAM, O YeM A0ImKkHA ObITb BbINONHEHA
npegynpexgaroLas Haanucb, NPUKpPenneHHas K Hemy UM ycTaHoBMeHHasa psiaoM C
HUM.

t}  [JOmKHO ObiTb BbIMOMHEHO TONMBKO OAHO COEAMHEHWEe MeXay B3auMHO
COEAMHEHHBIMN HEWTParnbHbIMU TOYKaMW WMCTOYHWKOB MUTAHUS M HEUTpanbHbIM
NPOBOAHMKOM. OTO COEAMHEHWe [OfPKHO HaxoOoUTbCS  BHYTPU  TMABHOMO
pacnpenenuTensHoro LuTa.

PucyHok 44.R8 - Cuctema TT C HECKONMbKMMU WUCTOMHUKAMM MNUTaHUA C
npucoeguHeHeM HenTparnbHbIX TOYEK K 3eMrie B OHOW 1 TOM e TOYKe

444 .4.7 MNepeknovyeHne UCTOYHUKOB NUTAHUA

B cuctemax TN nepeknoyeHne nutaHUA C OOHOMO MCTOYHMKA Ha Apyrow
WUCTOYHUK [OIDKHO BbIMNOMHATLCS MPU MOMOLUM KOMMYTALUMOHHOIO YCTPOWCTBA,
nepeknioYvalroLero  OAHOBPEMEHHO MUHEWHble MNPOBOAHMKM U HEWTpanbHbIN
NPOBOAHUK, €CINM OH UMEETCS B 3NIEKTPOYCTaHOBKE (CM. pUCYHKKN 44.R9A, 44.R9B,
44 R9C).

PucyHok 44.R9A - lNepeknioyeHne NUTaHUA Ha anbTepHaTUBHbIN Tpexda3HbIN
MCTOYHUK 4-MONOCHLIM NepekYyaTenem
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MpumevaHne - Takoe nepeknoyeHne npenoTBpallaeT  BO3HUKHOBEHME

9MIEKTPOMAarHUTHbIX MOMen, Co3fgaBaeMblX ONyXKoawwmMmy TOKaMM B OCHOBHOW
cucTeme NUTaHus AnekTpoycTaHoBkM. Cymma TOKOB B 0O4HOM Kabere gorrkHa ObiTb
paBHa Hymo. 3TO rapaHTMpyeT MpoTekaHWe pPa3HOCTU TOKOB  JIMHEWHbIX
MPOBOOHUKOB MO HEWTparbHOMY MPOBOAHWMKY TOMbKO TOM LIEeMM, Ha KOTOPYIo
nepeknio4aeTcs NMTaHne 3NeKTPOYCTaHOBKM.

Tokn 3-n rapmoHmkm (150 My) NMHENHbIX NPOBOAHUKOB A00aBMAOTCS K TOKY
HEeNTpanbHOro NPOBOAHMKA C TEM Xe CamMbIM YrmoM casura ¢as.

PucyHok 44.R9A - TlepeknoyeHne nutaHua Ha anbTepHaTMBHBIA TpexdasHbIn
WCTOYHUK 4-NOMOCHBLIM NepekrovaTenem

PucyHok 44.R9B - lpoTekaHue TOKOB B HeUTpasibHbIX NPOBOAHUKAX NpPU
nepeknYeHNN Ha anbTe pPHATUBHbIN Tpexda3HbIN UCTOYHUK NUTaHUSA
HECOOTBETCTBYIOLWMM TPEXMOJOCHbLIM NepeknovaTenem
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MpumeyaHne - MNMepeknoyeHne Ha pe3epBHbIA UCTOYHUK NUTaHUA B Tpexdia3HoW

cetm npu nomMowM HecoOoTBETCTBYHOLIEro
npmBoAUT K TMNPOTEKaHUO HeXenaTtesribHbIX YpaBHUTESIbHbIX TOKOB,

CO34akT 3NIEKTPOMarHUTHbIE NOoJA.

TPEXMontoCHOro

nepeknovaTens

KOTOpbIe

PucyHok 44.R9B - T[lpoTekaHMe TOKOB B HeWTparbHbIX MNPOBOAHUKAX nNpwu

nepeKkn4eHnn Ha aﬂbTepHaTMBHbIVI

TpexdasHbli

HECOOTBETCTBYIOLLMM TPEXMNOJIHOCHbIM NepekKknoyaTenem

NCTOYHUK

nnMTaHna

PucyHok 44.R9C - lNMepeknoyeHne Ha ogHoda3HbIN anbTe pHAaTUBHbIA UCTOYHUK

NMUTaHNUA 2-NOJIFOCHbIM nepeknw4yartenem
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MpumeyaHne - T[lpucoeguHeHve K 3emre BTOPUYHOM Llenu arperata

b6ecnepeboriHoro nutaHua (ABI) He saBnsetca obsasatenbHeiM. Ecnm 910
npucoeguHeHne He BbIMOMHSETCH, B pexume nutanusa ot ABI, nutaHue Oyaet
OCYLLECTBMSATLCA NO Tuny cuctembl [T, a B pexume nuTaHusa C napannenbHbiM
BKITFOMEHNEM UCTOYHUKOB MUTAHUS TUM 3a3eMreHus OyaeT COOTBETCTBOBATL TUMY
CUCTEMbI 3a3EMIEHNS OCHOBHOTO MCTOYHMKA.

PucyHok 44.ROC - lMepekntodeHne Ha ogHOMA3HbIA anbTePHATUMBHBLIN UCTOYHMK
NUTaHWsA 2-NONCHBIM NepekriovaTenem

444 .4.8 KommyHuKaumun, Bxogsuime B 3gaHue

MeTtannunyeckne  TpybonpoBoabl  (Hanpumep, Tpybbl  BOAOCHAbXeHUs,
ra3ocHabXeHusi U LeHTpanbHOro OTOMNMEHWs), CUMOBblIE U KOHTPOrbHble Kabenu
npegnoyTUTENbHO OOMKHbI BXOAWUTbL B 34aHWe B OOHOM U TOM e MecTe.
MeTannuueckne TpyObl M MeTannmyeckas OpoHs kabenenm [OSMkHbI ObiTb
npucoeauHeHbl K [NTaBHOM 3a3eMMsoWwen LuHe Mpyu NoMoWM MPOBOLHUKOB,
UMEOLLMX MUHMMAarbHOE MOSIHOE CONMpOTMBEHWE (CM. pucyHok 44.R10).

MpymMeyaHne - B3aMMHOE COefVHEHNE KOMMYHMKaL M pa3peLlaeTcs TOMbKO C
cornacus onepaTtopa BHELLHUX CeTeN.

PucyHok 44.R10 - Npumep BBOga 6poHMpOBaHHbIX Kabenewn n MeTannMyeckux Tpyo B
3paHue B OAHOM MecTe
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["3LU - rmaBHas 3azemMrisowias WMHa;, [ - HaBeAEHHbIN TOK

I'Ipvlmeanme - npeD,I'IO‘-ITVITeﬂbeIM ABNAETCA BBOA4 B OAHOM MecCTe, T.K. Nnpu
3TOM 3Ha4dYeHue pa3HOCTU NnoTeHUuunanoB Mexay pasfmimyHbiIMU KOMMYHUKaUUAMU

6rm3ko K Hymo L7 =0 B.

PucyHok 44.R10 - MNMprmep BBOAa OpOHUPOBaHHLIX Kabenen n Metannmyeckmx Tpyo
B 34aHuNe B OQHOM MecTe

Mo coobpaxeHnsM 3NeKTPOMarHUTHOW COBMECTMMOCTU 3aMKHYTble MyCTOTbl
30aHus, B KOTOPbIX pa3meLleHbl YacTu 3NEeKTPUYECKON YCTaHOBKWN, AOMMKHbI ObIThb
3ape3epBMpPOBaHbl  UCKMIOYUTENBbHO AN 9NEeKTPUYECKOro U 3NEKTPOHHOro
obopyaoBaHus (Hanpvumep, Ans YCTPOMUCTB MOHWUTOPWHIA, YNpaBrieHus:, 3awyThbl 1
COEAVHUTENbHbIX YCTPOWCTB), ANns OOCNyXMBaHUA KOTOPOro [OIPKeH ObiTb
obecneyeH gocTyn.

444.4.9 YcTaHOBKa B oTAeNbHbIX 30aHUAX

Ecnu pasHble 3gaHnsa uMetoT oTaerbHble CUCTEMBI YPaBHMBAHUS NOTEHLNAMOB,
ONs1 nepefayun CUMrHamnoB M MHGOPMALMOHHBIX AaHHBIX MOMYT ObiTb MCMOSb30BaHbI
BOITOKOHHO-ONTUYECKME Kaberm, He uMerlme MeTanmmyeckmx 4vacTten, mmbo
Apyrve He NpoBOAHblE CUCTEMbI, HaNpUMep BbICOKOYACTOTHbIE pasfenuTernbHble
TpaHcdopmaTopbl B cootBeTcTBUM ¢ MIK 61558-2-1 [12], MOK 61558-2-4 [13],
M3K 61558-2-6 [14], MOK 61558-2-15 [15] n [OCT P M3K 60950-1.

MpumeyaHns

1 lNpobriembl, BbI3BaHHbIE PA3HOCTLID HAMPSPKEHWIA HA MOBEPXHOCTM 3EeMin B
NPOTSPKEHHBIX KOMMYHAsbHbLIX TENeKOMMYHUKAUMOHHBIX CEeTHAX, BOo3naralTcs Ha
onepaTopoB CETU, KOTOPbIE MOTYT NPUMEHUTL ApYyrne cnocobbl.

2 B cnyyae HenpoBOAHbIX CUCTEM nepedayy WHGOpPMaUMM Npokragka
LUYHTMPYHOLLIEro NPOBOAHUKA He TpebyeTcs.

444.4.10 YcTtaHOBKa BHYTpU 34aHUN

Ecrm B anekTpoycTaHOBKax CYLLUECTBYIOLMX 3[4aHUA UMETCH npobnemsl,
CBSI3aHHbIE C 3IEKTPOMAarHUTHLIMM BO3OEUCTBUSIMU, ONS YIyYLeHUs cuTyauun
MOryT GbITb NPUMEHEHbI CreaytoLme Mepbl (CM. pucyHok 44.R11):


http://docs.cntd.ru/document/1200080467

1)  NpPUMEHEHWE  BOJIOKOHHO-OMTMYECKMX  MEPEMbIYEK, HE  MMEHLMX
MeTaryM4eckmx 4acTen, B Liensx nepegady CUrHamoB wnmmM uHdopmauum (Cm.
444 .4.9);

2) ucnonb3oBaHue obopyaosaHus knacca ll;

3) ncnonb3oBaHve ABYXOOMOTOUYHbIX TpaHCGOPMaTopoB B cooTBETCTBUM ¢ MOK
61558-2-1 [12], MOK 61558-2-4 [13], MOK 61558-2-6 [14], MOK 61558-2-15 [15].
CoenuHeHne BTOPUYHOM OBMOTKN AOMKHO ObITb NpeanoyYTUTENbHO BbIMOMHEHO MO
TMny cuctembl TN-S, ogHako Ansa cneumnanbHbIX YCIOBUA NPUMEHEHNST MOXET ObITb
npuHaTa cuctema IT.

PucyHok 44.R11 - MNpumepbl 3aLmTbl OT NOMEX B CyLIe CTBYHOLLIEM 30aHUN
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NPUMEHSIEMbIN N NPUCOEANHAEMbIN MO YKa3aHWIo onepaTopa;
Y3l - ycTponcTBa 3almThl OT NepeHanpsikeHUNn;
/- cumeon PE-npoBoaHuKa;
/- cumBOn HENTpanbLHOro NPOBOAHUKA;
/ - CUMBON NIMHENHOIO NPOBOAHMKA



Ccbinka || OnucaHue mepbl MognyHkT/cTangapT

1) Beop kabenen n mMeTarnnuyeckux || 444.4.8
Tpy6oNpoBOAOB B 34aHNe B O4HOM MecTe

2) CoBmecTHas npoknagka c||444.4.2
COOTBETCTBYIOLLMM pasgeneHnem n
NCKIOYEHMEM 3aMKHYTbIX KOHTYPOB

3) CoeguHutenbHble nepemMblvkn kpatyanwen || FOCT P 51317.2.5
ONMWHBl ANa ypaBHMBaHMA NOTeHuuanos u||444.4.2
NCMoNib30BaHMe 3a3eMIIEHHOro NPOBOAHMKA,
napannenbHoro kabernto

4) OKpaHupoBaHHbIE  CUrHamnbHble  Kabenu || 444.4.12
n/vnvn NpoBo4a Co CKPYYEHHbIMM Napamm

5) UckntodueHne cuctembl TN-C Hwke Toukm||444.4.3
BBOJA 3MEKTPONUTaHUS

6) MpumeHeHne TpaHcdopmaTopoB c||444.4.10
pasgeneHHbIM1 06 MOoTKaMm

7) JlokanbHble  ropu3oHTarnbHble  CUCTeMbI || 444.5.4
YpaBHMBaHWS NOTEHLManos

8) MpnmeHeHne obopyaoBaHua knacca |l 444,410

PucyHok 44.R11 - Mpumepsbl 3aWmThl OT NOMEX B CYLLECTBYOLLEM 34aHWUU

444.4.11 3awmTHbIE YyCTPOUCTBA

Bo u3bexaHne noxHbIX cpabaTtbiBaHUA NpPU BbICOKUX 3HAYEHMSIX TOKOB
nepexogHbIX MNpoOLEeccoB credyeT BblOMpaTb  3aWMTHblE  YCTPOWCTBA C
COOTBETCTBYIOLLMMN  (PYHKLUMOHANbLHBIMW ~ XapakTepucTukamu, Hanpumep C
BbIOEPKKON BpEMEHU U nrbTPbI.

444.4.12 CurHanbHble Kabenu

B kauyecTBe curHanbHbix kabenen crnegyer NPUMEHSTb 3KpaHMPOBAHHbIE
kabernu n/unm nposoga Co CKPy4YEeHHbIMU Napamu.

444.5 3asemneHve U ypaBHUBaHWe NoTeHUuanos

444.5.1 BsaumHoOe coeanHeHMe 3a3eMNSAILWUX INEKTPOAOB
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[na HeckomnbKMX 34aHW, eCrv 3NeKTPOHHOEe obopygoBaHME UCMOMb3yeTcH B
cucTemMax CBSI3M U MHGOPMaLMOHHOrO obmeHa Mexay pasfnuMuHbIMU 3OaHUAMU,
NPUHLMN BbINOMHEHNS1 060COBNEHHBIX, HE CBA3aHHbLIX MeXay Cobol 3a3eMNAtoLLMX
3MEKTPOAOB, MNPUCOEOMHEHHBLIX K CUCTEME YpaBHMBAHWS MOTEHLMWAroB, MOXET
oKasaTbCsl He COOTBETCTBYOLLMM MO CreayHLWmMM NpudmnHam:

- Mexay TakMMu pasfefibHbIMU 3a3eMNSioWMMN 3NEeKTPo4aMn CYLLIECTBYeT
B3aUMHOE BIfUSHME, KOTOpPOE MOXeT MNPUMBOAUTL K  HEKOHTPOMNMpyembiM
MOBbILLEHWSIM HanpsXXeHUs Ha 060opyaoBaHWuY;

- B3aMMoCBA3aHHOe o6opyooBaHME MOXET MMETb pasfMyHoe HanpsixeHue
OTHOCUTESBHO 3eMNK;

- MMEETCH OMacHOCTb MOPaXEHWs ANEKTPUYECKNM TOKOM, OCOBEHHO B CIly4asix
nepeHanpsXeHnin aTMocdepHOro NPONCXOXOEHMUS.

MoaTomMy BCe NPOBOAHMKU 3aALUMTHOTO 3a3eMieHus W OyHKLMOHANbHOTO
3a3eMreHvs  OoMmkHbl ObiTb  NPUCOEAMHEHbl K OOHOW WM TOW e [MaBHOW
3asemnsowen wuHe. bonee Toro, OTHOCAWMECHA K 34aHWO  3asemMndlome
3MEKTpOoAbl Pa3HOro HasHayeHus, Hanpumep 3aWwMTHOro,  (PyHKLIMOHANbLHOro
3a3eMIeHMsT U 3a3eMITEHUs] MONHME3aWwmThl, OOMDKHbI OblTb COEOMHEHbI MeXay
coboii (cMm. pucyHok 44.R12).

PucyHok 44.R12 - BsanmMocBsizaHHble 3a3emMnstowme anekTpoabl
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PucyHok 44.R12 - BaaumocBsidaHHbIe 3a3eMnsioLLmMe anekTpoab!

D,J'IFI HEeCKOJIbKNX 3,D,aHVIl7I, ecqin B3aMMHOe coeguHeHue 3a3eMidarwmx
ANeKTpoaoB MNpakTn4eCkn HEeBO3IMOXHO WIn Heu,enecoo6pa3Ho, pexkomeHayeTcA
BbINONHUTL ranbBaHM4YeCKoe pasgefieHne KOMMYHUKaLMOHHbIX ceten Pas3nnM4yHbIX
3}J,aHVIl7I, HanpuMmep nytemMm npuMeHeHUA BOJIOKOHHO-ONTUYECKUX BCTaBOK (CM.
444.4.10).

npOBO,D,HVIKVI 3alWUTHOIO U beHKLI,I/lOHaJ'IbHOFO ypaBHUBaHUA nNoOTEeHLUMnanoB
OOJDKHbI ObITb MO OTAOENIbHOCTUN NMpPUCOEOUHEHbI K rmaBHOW 3a3eMJ'IF|}OLLI,el7| LLnHe
TakKnm 06p330M, YyTOOBI oTcoegnHeHune noboro OA4HOro npoBoAHMKa He HapyLlaro
HagexHoCTu npucoeanHeHna octalribHblX NPOBOAHUKOB.

444.5.2 Cnocobbl coeguHEeHUs 3aWUTHbIX NPOBOAHUKOB U
3a3eMnALWUX YCTPOUCTB

OTKpbITblE NPOBOASALLME YacTN 060pyAOBaHMS MHPOPMALIMOHHBLIX TEXHONOMUIA 1
3IIEKTPOHHOro 06opyAoBaHUsl B 30aHWM AOMMKHbI OblTb COEAMHEHbI Mexay cobo
NPV NOMOLLM 3aLLUTHBIX MPOBOAHUKOB.

AN »xunbix 30aHuiA, e anekTpoHHoe obopyaoBaHMe 0ObIYHO UCMONb3YeTCs B
OorpaHM4eHHOM o6beme, nMpuemrnemMa paguvanbHasi CeTb 3alMTHBIX MPOBOAHMKOB
(cm. pucyHok 44.R13).

PucyHok 44.R13 - Npumepbl pagnanbHOro coe AMHEHUA 3aWUTHbLIX NPOBOAHMKOB
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PucyHok 44.R13 - MNpumepbl paguansHOro coeguHeHus 3allMTHbIX MPOBOAHNKOB

[ns oGLWECTBEHHbIX M MNPOM3BOACTBEHHbIX 30aHWA C MHOXECTBEHHbLIM
NPUMEHEHMEM 3NEeKTPOHUKM 6Gonee 3dpeKTUBHOW SIBMSIETCA  COBMELLEHHas
cucTemMa  ypaBHMBaAHWS  MOTeHUuManoB  Ans  obecneyeHuss  TpebGoBaHWi
3N1eKTPOMarHUTHOM COBMECTUMOCTM 060pYA0BaHMS PasfMyHbIX TUMOB (CM. PUCYHOK
44 R15).

444.5.3 Pa3nu4yHble cxeMbl coeUHEeHUA NPOBOAHUKOB YpaBHUBaHUA
NoTeHUMasnoB 1 3a3eMnAILWMNX NPOBOAHNKOB

B 3aBMCMMOCTM OT 3HAYMMOCTU U YyBCTBUTEJIbHOCTU O60pyLI,OBaHVI$I MoryT
ObITb UCMONb30BaHbI YeTblpe OCHOBHblIE CXeMbl, NpuBeOeHHble B HWKecneayrowmx
noANnyHKTax:

444.5.3.1 3awmnTHbIE NPOBOAHMKWN, NPUCOEANHEHHBIE K KOSbL,EBOMY NPOBOOHUKY
YpaBHMBaHWSA NOTEHLMANoB

Cuctema ypaBHMBaHMS NOTEHUMANOB C  MCMOMb30BaHWEM  KOSbLEBOrO
NPOBOAHUKA YpaBHMBaHWS MOTEHLIMAMNOB NnokasaHa Ha pucyHke 44.R16 Ha BepxHeM
aTaxe 3gaHus. KonbueBon NpoBOAHUK MPeanoyTUTENBHO OOSTKEH ObiTb MeOHbIM,
ronbIM UMM N30NMPOBaHHBLIM U A0SMKeH ObiTb 4OCTYNEH B NIOOOM MeCTe, UTO MOXET
ObITb 0becnevyeHo, Hanpumep, NPUMEHEHNEM KabenbHbIX FIOTKOB, METamMYeCcKnx
Tpyd (cm. cepmio MIK 61386 [16]), npoknagkM MO OTKPLITON MOBEPXHOCTW Wi
KopoOoB.

K KonbueBOMYy NpPOBOAHMKY YpPaBHMBAHUS MOTEHUMaAroB MoOryT ObiTb
npucoeauHeHbl BCe NPOBOOHUKM 3aLLMTHOIO U OYHKLIMOHAMNBLHOMO 3a3eMIIEHUS.

444 .5.3.2 PagnarnbHas cxema npucoegmHeHms 3almMTHbIX MPOBOAHMKOB

OTa cxema npumeHumMa gns HebOornbLUMX YCTAHOBOK, COOTBETCTBYIOLLMX XUSbIM
MOMELLEHNSIM U HEDOSMBLUMM KOMMEPYECKUM 34aHMsAM, U B 0OLWem cryvae - ons
obopynoBaHMsl, He  VMMEKLWEero  B3auMHbIX  COEOVHEHWUNA,  BbIMOMHEHHbIX
curHanbHbIMM Kabensmu ans nepegayun nHopmaumm (CMm. pucyHok 44.R13).

444 5.3.3 PagmnanbHoe coemHeHne HECKONbKMX ceTyaTblX CUCTEM

Takoe coeguHeHWEe MPUMEHMMO Anst HeGOMbLUMX YCTAHOBOK C HeBOomnbLUMMUK
OTOENbHBIMY TPyNnamMy B3aUMOCBSI3aHHOIO KOMMYHMKALIMOHHOTO 000pyaoBaHus 1
CNOCOOCTBYET NOKarnbHOM AUCNEPCUMN TOKOB, 0OYCNOBMNEHHbBIX 3NIEKTPOMAarHUTHLIMM
nomexamu (CMm. pucyHok 44.R14).



PucyHok 44.R14 - Npumep pagnanbHOro coeAMHEHUsI HECKOJIbKUX CeTYaTbIX CUCTEM

an EXTRONPHEMHWEW

PacnpepenvrensHbii
LT

Maexasn
3a3EMNAKILLAA WKWHA
(rNaBHbIe
3AISMAAOLME LWKHB)
(F3LL)

- 3asemMridloWme MNPOBOAHMKU  (3aLWMTHOrO WM (PyHKLMOHAarbHOro
3a3emMrieHuns);

—— - MPOBOAHMKMN (PpyHKLIMOHANBHOMO YpaBHUBAHUSA NOTEHLNAMOB.

[nvHa 3Tux NpoOBOOHUKOB AOIMKHA ObiTh KpaTyawllen, HACKOIbKO BO3MOXHO
(Hanpumep, <50 cm)

PucyHok 44.R14 - T[pumep pagunanbHOro COeAVHEHUS HECKOMbKUX CeTvaTbiX
cucTem

444 .5.3.4 CoBMeLlLEHHadA ceTvaTo-paananbHas cuctema

OTOT TUN COEOUHEHUA MPUMEHSETCS B YCTaHOBKaxX C BbICOKOW MIIOTHOCTLIO
KOMMYHMKaLMOHHOTrO obopyaoBaHusi U 0COBO OTBETCTBEHHLIMU YCMOBUSMWU €ro
npumeHeHus (cM. pucyHok 44.R15). CeTtuaTas cuctema ypaBHUBaHUS NOTEHLMAaNos
YCUINMBaETCA CYLUECTBYIOLLMMN METAaNNOKOHCTPYKLUUSAMU 30aHUA U [OOMNOMHAETCS
NPOBOAHUKaMK, GOPMUPYIOLLMMN KBaOpaTHbIE SYENKU.

PucyHok 44.R15 - Mpumep coBMeLweHHON ceT4aTo-paananbHON cUcTe Mbl
ypaBHMBaHUA NOTeHLMaNoOB

CoepuHeHHe H CeTka
OMNA YPaBHHBAHKA |
NOTEHUMANDS ] e
\\ h /x
d --"'""#
I P #_,...--""""_ BNEKTRONDHEMHHE
PacnpegendTensHisia | T -
LT ! H ]
| & #
I i
FnasHan i H —
IRAIEMNAKLLAA WHHA e
{rmapybie ':l L
IAIEMNADLLWE LB}
(raw) 1 A
— 1/ ey
- / A ; t
MpoBOOHWEN YPEBHWBAHWA NOTEHUWAN0E / \ MpoBECOHWEN YYHELWOHANEHOTS YPABHWBAHWMA
{3AWMTHOMD MM DYHEUKMOHANBHOM) NoTEHUHManNoE. [ANWHa 3TKX NPOBOOHMKOB AOIIKHE

Gl Tl EpATHARWERA, HACKOMNBKD 3TO BOIMOMHD,
Hanpusep < 50 o (om, 444.5.5)



PucyHok 44.R15 - Tlpumep COBMeLLEHHON ceTyaTo-paguanbHO CUCTEMDI
ypaBHMBaHWSA NOTEHLManoB

Pa3mepbl ceTku JOMmKHbI OXBaTbiBaTb BCHO MIOLWWA@Ab, HAa KOTOPOW PacroroXeHO
obopygoBaHue. Pazmep s4enkun BblpaxaeTcs Nnowaabto KBagpaTa, OrpaHNYeHHOro
NPOBOAHUKaMK, OPMUPYIOLLMU KBaApaT.

Pasmep s4eek 3aBUCUT OT MPUHATOTO YPOBHS MOJSIHUE3ALWTLI, YPOBHS
CTOMKOCTN ODOpYyAOBaHWUA YCTAHOBKM K 3MEKTPOMArHUTHbIM BO3L4ENCTBMSM U OT
4acToT, UCnonb3yeMblX ANna nepeaadu nHopmauum. Pasmep sueek aomkeH ObiTb
corfacoBaH C pa3mepaMu 3allMLLEEMON YCTaAHOBKW, HO He AOSKeH NpeBbllaTb
(2x2) ™M B MecTax YyCTaHOBKM OOOpPYAOBaHMSA, YYBCTBUTENbHOMO K
3MEeKTPOMarHUTHbIM NoMeExam.

OTa cxema npurogHa kKak Ans fiokanbHbIX CeTer (Hanpumep, y4pexaeHYecKmnx
ATC c BXOOsLLEN N UCXOASILLEN CBA3bIO), TaK U ANA LEHTPanM3oBaHHbIX CUCTEM
006paboTkn nHdopmauun. B HeobxogmMmbiX criydasx nNpy Hanmuumm cneuunanbHbIX
TpebOoBaHWN Ha OTAENbHbIX y4acTkax obLlen ceTkM pas3mepbl f4eek MoryT ObiTb
YMEHbLLEHbI.

444.5.4 YpaBHUBaHWe NOTEHLMANOB B MHOIFO3TaXHbIX 34aHUAX

B MHOroaTaXHbIX 34aHMAX PEKOMEHOYETCSA BbINOMHATL CUCTEMY YpaBHUBaHUSA
noTeHuManoB Ha Kaxoom aTaxe. Ha pucyHke 44.R16 nokasaHbl CUCTEMBI
ypaBHMBaHMS MOTeHUManoB ans obwero cnyvas. Kaxabih aTax gBnsieTcs
NPMMEPOM OOHOIO0 W3 TUMOB CUCTEMbl YpaBHMBaHMA MOTeHunanoB. CucTeMsl
YPaBHMBaHMSA NOTEHLMANOB PasfNYHbIX 3TaXen OOSMKHbI OblTb COEANHEHBI MEXay
coboi He MeHee YeM ABYMS NPOBOLHMKaAMM.

PucyHok 44.R16 - Npumep cucteMbl ypaBHUBaHUSA NOTEHLUANOB B MHOTO3TaXXHOM
3paHUKM 6e3 MONHMe3alWmThl



CeTe ypaBHWBaHWA
NoTEHLUWaNnos
¢ HONBUEBOM
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CeTe YpaBHWBaHWA
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C MCMONL3I0BAHMEM
oBWeR ceTkM

HomBuHKpoBaHHan
paavaneHo-Cer4aTan
CETk YPRBHHEAHWA
noTeHUWanos

CeTe ypasHUBaHUA
NoTEHUMAN0E ¢ painansHsIM
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DyHL AMEHTHBIA

333eMNAOLWAR
anekTpoa

MeTa nnokoHCTRYKLMA

PucyHok 44.R16 - MNpumep cucTeMbl ypaBHMBAHWUS NOTEHLMANOB B MHOMO3TaXHOM
30aHuM 6e3 MonHMes3almTbl

444.5.5 NMpoBoAHUK (hyHKLIMOHANILHOrO 3a3eMJeHus

[na npaBunbHON paboTbl HEKOTOPOTrO ANIEKTPOHHOIO 0bopyaoBaHust TpebyeTtcs
HanmM4yue 3TaNIOHHOTO HaMpsKeHUsl, 3Ha4YeHMe KOToporo 6rmM3ko K MoTeHuumany
3eMM. JTO  3TanoHHOe  HanpsbkeHMe  obecrnevnBaeTcsi  NPOBOLHMKOM
PYHKLIMOHArBbHOIO 3a3eMIEHUS.

MpoBoaHMKaMy OYHKLIMOHAMbHOMO 3a3eMIeHMst MOryT ObiTb MeTannmMyeckune
norocbl, MAOCKME TMIiETEHbIE KOCMYKM U Kabemnm C  KOHLEHTPUYECKUM
PacnonOoXeHNEM Xur.

ans obopynoBaHus, paboTatoLiero Ha BbICOKUX yacToTax,
NpeanoYTUTENbHBIMU ABMAIOTCS MEeTarnM4eckne Mnorocbl UM MIIOCKNE KOCUYKW,
AJIHa NPUCOEAMHEHUS] KOTOPbIX AOMKHA OblTb HaNKpaTYanLLen.

[Ona nNpoBOAHWKOB  (PyHKLMOHANbHOrO 3a3eMIleHUsi He  MpeaycMOTPEH
cneuuvanbHblA LBET, O4HaKo Ans 0603HaYeHUsi MPOBOOHWKOB (PYHKLIMOHANBHOTO
3a3eMreHnst He AofpkHa UCMoNb30BaThbCs KOMOMHALMA LiBeTa XenTbl-3eneHbli,
yCTaHOBMEHHas [On9 NPOBOAHMKOB 3alUMTHOTO 3a3emneHunsi. PekomeHgyeTcsa
ucronb3oBatb OAMH W TOT e uUBeT And 0003Ha4YeHUss NpPOBOLHMKOB
YHKLIMOHArbHOMO 3a3eMITEHUSI HA KaXKaoM KOHLLE B Npeaernax BCell yCTaHOBKM.

Ona obopyooBaHusi, paboTalolWero Ha HU3KMX 4YacToTax, Ce4eHust
NPOBOAHMKOB, YyKa3aHHble B MOK 60364-5-54, nyHkT 544.1.1 [10], sBnatoTCca
OOCTaTOMHbIMM  HE3aBUCMMO OT Npodmnsi CeYeHuss MNPOBOAHMKA (CM. Takxke
nepeuvcneHus b) n k) 444.4.2).

444.5.6 Kommepueckme unv npomsBoACTBEHHbIE 30aHUA C OONbLIMM




o6bemom o6opyaoBaHUA MHPOPMALMOHHbLIX TEXHOSOMMHA

Crieaytowme gonosnHuTenbHble TpeboBaHMA NpegHasHavyeHbl 49 YMEHbLUEHWS
BO3encTBUA 3MEKTPOMArHUTHbIX ~ MOMEX  Ha paboty  obopyaoBaHus
NMHPOPMALMOHHBIX TEXHOSOTUIA.

B ycnoBusx CWMbHbIX 3NEKTPOMAarHUTHbIX BO3AENCTBUA PEKOMEHOYETCS
NPMMEHEHME COBMELLEHHOM  CeT4yaTo-paguanbHOM  CUCTEMblI  ypaBHUBaAHUSA
noTeHumnanoB B cooTBeTcTBMM ¢ 444.5.3.3.

44456.1 Pasmepbl M yCTaHOBKa MPOBOAHMKOB KOMbLIEBOW CUCTEMbI
YpaBHMBaHWS NOTEHLManos

KombueBass WWHa, NpeaycMOTPeHHast MNPOeKToM ANns  ypaBHUBAHMWS
noTeHuMarnoB, JOJPkKHA MMETb Criegyllme MUHUMarbHble 3HA4YEeHUS NornepeyvyHoro
CeYeHust:

- nfiockast Megb, cevenne (30x2) Mw;

- Kpyrnasa meab, AnameTp 8 mm.

lonble NPOBOAHUKW AO0SMKHbI ObiThb 3alUMLIEHbl OT KOPPO3MM B MeCTax WX
KpenneHust U NpOXOA40B Yepes CTEeHbI.

44456.2 Yactn, nognexawme MpPUCOEOMHEHMNIO K CUCTEME YypaBHMBAHMWSA
noTeHLnanos

K cucteme ypaBHMBaHMS MNOTEHUMANOB [OO/kHbI ObiTb  MPUCOEAMHEHDI
criegyoLme 4acTu:

- NpOBOASLLME 3KpaHbl, MNPOBOAsLME O0OOMoYkM wunm OpoHs kabenen,
nepegarolLmMx  MHGQOPMAUMOHHbIE  OaHHble, W  obonodkn  obopyaoBaHUs
NMHPOPMALMOHHBIX TEXHOSOTMUIA;

- 3a3emMnsaroLme NPOBOAHNKN aHTEHHbBIX CUCTEM;

- 3a3eMnsoLwme NPOBOAHMKM 3a3EMIEHHbIX MOSOCOB LiENe NOCTOSAHHOIO TOKa,
nuTaLLmx 06opyaoBaHNe NHAOPMALIMOHHBIX TEXHOSOMN;

- NPOBOAHNKN (DYHKLMOHANBHOIO 3a3eMIIEHNS.

444.5.7 3asemnsowme yCTponcTBa U ypaBHMBaHue noteHuuanoB ons
(PyHKUMOHaNbHbIX Liesfie yCTaHOBOK MH(pOpMaLMOHHbLIX TEXHONOIUN

444 .5.7.1 3azemMnaw0LLIANA LWNMHA

Ecrv ans dyHKUMOHanbHLIX Lenen TpebyeTcs 3asemnsiollas LWvHa, AnvHa
[MaBHOMO 3a3eMMAOWEro 3aXuMma 9feKTPOYCTaHOBKM 30aHuMs MOXeT OblTb
yBenMyeHa npucoeguMHeHneM K Hemy 3aseMnsaowen wuHbl. 3To obrnervaet
npucoeauHeHne o00OpyooOBaHUst UWHGOPMALMOHHBIX TEXHOMOMMA K IaBHOMY
3a3eMrsoLLeMy 3aXuUMy 30aHMS B MIOOOM TOUKE 34aHUS MPaKTUYECKN KpaTyanlLmm
nytem. Ecrv 3asemnsowias wWuHa ycTaHaBnMBaeTCs A8 yNyylleHUs YCIoBUi
ypaBHMBaHMA  MNOTeHUmanoB  6GonbwWoro  KonmnyectBa  MHAPOPMAaLMOHHOIO
obopyaoBaHua B 34aHUKW, OHA MOXeT ObiTb BbIMONHEHa B BuAe Kombua (CM.
pucyHok 44.R16).

MpumeyaHns

1 3azemnsowas WmHa MOXET ObITb FONoN UIMN U30NIMPOBAHHOMN.

2 3asemnsolias WMHa gorkHa ObiTb ycTaHoBfieHa Takmm obpas3oM, 4ToObl
OOCTyn K Henl obecrneyvBancsi No BCEW ee AfMHEe, Hanpumep Mo MOBEPXHOCTU
kabenbHoro kopoba. B mMecTax KpenneHum M B MecTax Mnpoxoda 4Yepes3 CTeHbl
MOXeT NoTpeboBaTbCs 3alMTa NPOBOAHUKOB OT KOPPO3UM.



444.5.7.2 3ddeKTUBHOCTb LWNHBLI OYHKLMOHANBbHOIO 3a3eMIieHMs 3aBUCUT OT
Tpacchbl ee NMPOKMaaKmM U OT MOSTHOr0 CONPOTMBIIEHUSA MCMOMb3YEMOro NPOBOAHMKA.
[ns ycTaHOBOK, NPUCOEOMHEHHbIX K MUTAOLLEN Lieny ¢ AonyCcTMMORN Harpy3kon 200
A Ha a3y unm Gonee, Nnowaab NONEPEYHOro CeYeHUsT LWnHbI (OYHKLMOHAMNbHOIO

3aseMneHnss omkHa ObiTb He MeHee 50 MM2 Mo meaw, a pasmepbl U chopma
CeYeHns OOMKHbl COOTBETCTBOBATL TpeboBaHUsM nepedumncnenms k) 444.4.2.

MpumeyaHne - 3To TpeboBaHNe AencTBUTENbHO ANns YacToT Ao 10 My,

Ecrn 3asemndiowas WMHa WCNOMb3yeTcs Kak 4YacTb nyTu  obpaTHoro
MOCTOSAHHOTO TOKa, NIowadb ee nornepeyHoro cedeHus OormkHa 6biTb BbibpaHa no
pacyeTHOMY 3Ha4YeHU0 0BpaTHOro MOCTOSIHHOrO Toka. MakcuMarnbHoe pacyeTHoe
nageHve HanpsbkeHUst MOCTOSIHHOrO TOKa BAOSMb KadoW 3a3eMNsioLen LUWHBI,
npegHasHa4YeHHOW N9 UCNOMb30BaHUS B KayecTBe NpoBOA4HUKA 0OpaTHOro Toka B
pacnpegenuTensHOn Lenu, 4ormKkHO ObiTb MeHee 1 B.

444.6 PasgeneHue uenen
444.6.1 O6wue TpeboBaHUA

Mpoknagky kabenen, npegHasHa4YeHHbIX ANt MHAOPMALMOHHbBIX TEXHOMOoMiA
CWIoBbIX NUTalOWLMX Kabenen B OQHOM CUCTEME 3MEKTPONPOBOAKN UMM MO OOHON
Tpacce, cnegyeT BLINOMHSATb B COOTBETCTBMM C TPebOOBaHUSIMM HACTOSLLErO
pasgerna.

JomkHbl 6bITb  BbLINOMHEHbI UCMbITAHUA Ha COOTBETCTBUE TpeboBaHMAM
anektpobesonacHocTh (cm. FOCT P 50571.16 w/vnn MOK 60364-5-52, nyHkT 528.1
[17], Takke TpebyeTcsa anekTpuieckoe pasgeneHune uenen (cm. TOCT P 50571.3,
pas3den 413 ninnn 444.7.2).

TpeboBaHus K pa3feniTenbHbIM pacCcTOAHMAM no YCIIOBUSIM
anekTpo0e30nacHOCT U MO YCMOBMSIM 3MEKTPOMAarHATHOM COBMECTUMOCTU B
HEKOTOPbIX CIy4asdX MOMyT OblTb Pa3NMYHbLIMU.

OTKpbITble NpoOBOASALLME 4YaCTW CUCTEM  3NIEKTPOMPOBOAOK, Hanpumep
060r104KKN, coeguHUTENbHbIE AeTany, Neperopoaku, AOIkHbI ObiTb 3alUMLLEHbl B
COOTBETCTBMM C TPEBOOBaHMAMM 3aLLMTLI NpY noBpexaeHun nsonaumm (cm. FTOCT P
50571.3, pa3der 413).

444.6.2 YKka3zaHuUs No NpOeKTUpPOBaHUIO

MuH1manbHbie pacCTodaHnA Mexay kabenamn ans nepegadu VIH(*)OpMaLI,VIVI n
CUNOBbIMK Kabensamu, Tpe6yeMb|e OnAa yMeHbLUeHUA 3JN1EKTPOMarHMTHbIX MNOMEX,
3aBUCAT OT MHOIMX CbaKTOpOB, TaKnX Kak:

a) ypoBeHb CTOMKOCTM 0BGOpYyaoBaHMsl, NPUCOEANHEHHOMO K MHAOPMAaLMOHHBIM
kabensM, K WMMNYNbCHBbIM HamnpshkeHWsSIM U 3NEKTPOMAarHUTHLIM  BO34ENACTBUSIM
Pa3nnYHbIX BUOOB (TOKU NEPEXOAHbLIX PEXMMOB, UMMYTbCHbIE TOKU, UMMNYMbChI TOKa
MOIHMK, BCMbILLKA, KpyroBasi BOJHa, HesaTyxatowwe konebaHust u ap.);

b) npucoeguHeHne 060pyaOBaHMS K 3a3eMMSIOLLEMY YCTPOWCTRY;

C) XxapakTep JlOKanbHOW  3MIEeKTPOMarHUTHOM  cpedbl  (OQHOBpPEMEHHOE
BO3HMKHOBEHME MOMEX Pa3fMyHbIX BUOOB, Hanpumep, rapMOHUKK NIKOC BCMbILLKA,
NOC HesaTyxatollee konebaHue);

d) cnekTp anekTpoOMarHUTHbIX 4acToT;

€) paccTosiHe Mexgy kabensmu B napasyenbHbiX MOToKax kKabenen (30Ha
B3aVMHOrO BMUSIHKSA);

f) Tyn kabenew;

g) 3aTyxaHune B3avMHOrO BrUsiHUS Kabernen;
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h) ka4ecTBO KOHTAKTHOIO COEAMHEHNS MexXay kKabernem 1 coeanHUTEnem;

i) TUN U KOHCTPYKTUBHOE UCMOMHEHNE CUCTEMbI 3NEKTPONPOBOAOK.

[ns uenen HacToswero ctaHgapTa MPUHATO, YTO YPOBHU 3MEKTPOMArHUTHbIX
NMoMex B OKpyatoLLlen cpefe He MpeBbIllaloT 3HAaYEeHUA UCMbITaTeNbHbLIX YPOBHEN,
npuBegeHHbix BOCT P 51317.6.1, TOCT P 51317.6.2, TOCT P 51317.6.3 u
FOCT P 51317.6.4 Anst KOHOYKTMBHbBIX 1 U3My4aemblX MOMEX.

Mpn napannensHoM npokragke kabenen pnna nepegadn MHdopmauum w
cunoBbIX Kaberen cnegyeT BbIMNONHATL criegylowme ycroBus (CM. PUCYHKM
44 R17An 44.R17B).

PucyHok 44.R17A - PasgeneHue cunoBbiX kKabeneun n kabenen nHopopmaLnoOHHbIX
TeXHONorMm Npu AnuMHax KabenbHOM Tpaccbl MeHbLIe UNu paBHo 35 M

MpucoeguHeHKe
¥ 0B0pYO0BRAHKK

—w

Wkady =

< 35 m pazganesue He Tpebyarca

mmmmmm - CVI10BOV Kaberb;
g - MHGOPMAaLMOHHBIV Kaberb

PucyHok 44.R17A - PasgeneHune cunoBbix kabenen n kabenen MHGopMaLMOHHbIX
TEXHOoMI Npun arnMHax kabenbHom Tpaccbl = 35 M

PucyHok 44.R17B - PaspeneHue cunoBbiX U UH(pOpMaLMOHHbIX Kabeneun npu gnuHax
KkabenbHOM Tpaccbl >35 M

MpucoeguHaHWe

Wikadp q} I— K 0BopyaoBaHuio

=20m _| = 15 m pa3genexve
He TpebyeTch

EEm— - CM/I0BOV Kaberb;
I - HOPMAaLMOHHbLIN Kabenb;
BEBNNEN - pasgerieHve npu NOMOLM PacCTOSIHUS WM NEPeropogku CM.
pucyHok 44R18

PucyHok 44.R17B - PasgerneHue curoBbiX M MHGOPMALMOHHBbIX Kabenen npu
AnnHax kabernbHon Tpaccbl >35 M
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Ecrm gnvHa napannenbHO NpOSioXeHHbIX kabenen paBHa unm mMeHee 35 M,
pasgerieHue He TpebyeTcs.

Ecrm  anvHa  napannenbHOM  NPOKMafgKkM  HESKpaHUPOBaHHbLIX — kabenewn
npesblwaetr 35 M, pasgenuTeNibHble PacCTOAHUMA Mexay WHAOPMaLMOHHBIMK
kabenamun Ons nepegavn MHopmaumm M CUNOBbIMU Kabensamm OOoimkHbl ObiTb
cobrogeHbl MO BCEW AfMHEe TpacChl, 3a WCKIMOYEHNEM KOHEYHbIX 15 M,
npucoeauHseMblX K BbiBogam 06opyaoBaHus.

MpumevaHne - PasgeneHve MoxeT 6biTb obecneyeHo pasgenuTensHbIM
paccTtosHMeM no BoO3ayxy, paBHbiM 30 MM, MM NpY NOMOLWM MeTanMyeckon
neperopogkun, yCTaHOBEHHON Mexay kabenamu (Cm. pucyHok 44.R18).

PucyHok 44.R18 - PasgeneHue kabenen B aneKTponpoBoaKax

Cunogese
ANBKTRONPOBOOHH

BonosmoratensHeie Lenw, Pexomenayerca

HANPWUMED NOWAPHOH
He pekomeHayeTeR CHUTHANHIALAN,
OTEPLIBAHWA OBEPER

© Snextponposcarm
HHPOPMALMOHHLIX
TEXHONOMMA

() Llenw, 4yBcTBHTENbHEIE
K MOMERAM, HANPUMED
LIEMA MIMEDUTENBHBIX
npubopoa

Cunoaee

INEKTPONPOECAKA

BonoMoratensHsie

MpasuneHo

TEXHONOTHA

Llenia, HYBCTBUTANEHLIS
K MM

MeTannuuacke KabensHBe NOTI

PucyHok 44.R18 - PasgeneHue kabenen B 3neKTponpoBoaKax

[na skpaHMpoBaHHbIX kabernen Npu onnHe nNapannensHow npoknagku 6onee 35
M pasgerneHue He TpebyeTcs.

444.6.3 Yka3zaHUsl MO MOHTaxXy

MyHUManbHoe paccTosHue Mexay WHAOPMAaUUOHHBIMK - Kabensamu  ans
nepegadn uHdgopMmaumm un  roopecLEHTHbIMY, HEOHOBBLIMW, PTYTHbIMU (MIK
ApYriMMX  rasopaspsiaHbiMW - flaMnamMm C  BbICOKOW WMHTEHCUBHOCTLIO paspsiaa)
AOMKHO ObITb paBHO 130 MM. YcTponcTBa ANs NOAKMOYEHUS MHAPOPMaLMOHHBIX
kabernen M cUMoBbIX Kabenen OOMKHbI HaXoAWUTbCS, Kak MpaBuno, B pasnm4YHbIX
wkadpax. CTOVKM 3axxMMOB ANnst MHGOPMALMOHHBIX kKabenen nepegadn nHopmaLmum
N anekTpuyeckoe obopyaoBaHme Bcerga AomkHbl ObITe OTAENEHbI ApYr OT Apyra.

MepeceveHns kabenen [[OMKHbI, €CIIM  3TO BO3MOXHO MPaKTUYECKN,
BbIMOMHATLCA No4 NpsiMbIM yrrioM. Kabenu pasnnyHoro HasHadeHust (Hanpumep,
cunoBble kabenn n kabenn nepegayn MHGoOpMaumMM) He OOMMKHbI HaxoouTbCs B
ogHom nydke. MNyykn kabenen pasnMYHOrO Ha3Ha4YeHUsl OOSTKHbI ObiTb OTAENEHbI
Apyr OT gpyra B OTHOLUEHWM 3JIEKTPOMAarHUTHbIX BO30ENCTBUMA (CM. PUCYHOK
44 R18).

444.7 CncrtemMbl aNeKTponpoBoOAOK

444.7.1 O6wue TpeboBaHuA



CucteMbl Ona  3MEKTPONPOBOAOK  UMEKTCA B MeTalyiM4eckoMm W
HEMETanMMYeckoM ncnonHeHnt. Metannmyeckme cUCTeMbl ANs1 3MEeKTPONPOBOLOK
obecneuymBaloT  pasfMYHbIE CTEMeHW YCWUSIEHHOMW 3awuTbl MO YCIIOBUSM
3MEKTPOMarHUTHON COBMECTMMOCTU MPW YCHOBMM, YTO OHW YCTaHOBIEHbI B
cooTBeTCcTBUM C 444.7.3.

444.7.2 YKa3zaHu1A NO NPOEKTUPOBAHUIO

Buibop wmaTepnana u ¢OpMbl CUCTEMbI 3MEKTPONPOBOAOK 3aBUCUT OT
CrieaytoLLmX YCIIOBUN:

a) Cunbl BO34ENCTBUSI 3NEKTPOMArHUTHOTO Monsd BOOMb Tpacchl (6nm3ocTb
NCTOYHMKOB 3NIEKTPOMArHUTHbIX KOHOYKTUBHBIX U U3Iy4aeMbiX NOMEX);

b) 4onycTMMOro ypoBHSI KOHAYKTUBHbIX M M3My4aeMblX SMUCCUN;

C) Tuna nMpoKknagbiBaembix Kabenem (3KpaHUPOBaHHbLIE, CKPYYEHHbIE,
BOITOKOHHO-OMNTUYECKUE);

d) YpOBHSI CTOWKOCTM K 3JIEKTPOMAarHUTHbIM BO3AEiCTBMSIM 060pyaoBaHMs,
NOAKIYAEeMOro K cucteme kabenei nepegayv MHgopmMauum;

€) OpyrmMx OorpaHuUYUTENbHBLIX YCMOBUA OKpYXalllen cpedbl (XMMUYECKUX,
MEeXaHW4YEeCKMX, KMMMaTUYECKNX, MOXaPHBLIX 1 Ap.);

f) noBbIX NocnegyroLWmMX pacLUMpernin HGOOPMaLMOHHON KabernbHOM CeTu.

HemeTannuueckue cuctemMbl 3MEKTPONPOBOAOK NPUrOAHbLI AN CrlyYaes:

- 3MEKTPOMArHUTHbIX CPeq, C MOCTOSIHHO HU3KUM YPOBHEM BO3MYLLIEHWIA;

- KabernbHOM CUCTEMBI C HU3KUM YPOBHEM SMUCCUN;

- MPUMEHEHUS BOMNIOKOHHO-ONTUYECKMX Kabenen.

B cnyyae meTannmM4eckmx KOMMOHEHTOB OMOPHOM cucTeMbl AN kabenew
XapakTepucTM4YecKkoe MOrHoe COMpOTUBMEHME CUCTEMbl 3MEeKTPOMNpoOBOAKM B
OorblUe CTENEHN 3aBUCUT OT NPOGMIA KOHCTPYKUMM (nnockocTb, U-obpasHas
KOHCTpyKUMS, TpyGa u gp.), 4eM OT nfoWagn ee [MOoMNepeyHOro CeveHus.
Havnyywmmmn aBnsaoTca 3aMKHyTble Npodomnn, T.K. OHU YMEHbLLAKT BO34ENCTBUSA
nomex obLLero Bmaa.

Mcnonb3yemoe NpocTpaHCTBO BHYTPU KaberbHOro foTka AOMMKHO OOoMycKaTb
BO3MOXHOCTb NOCeAyoLen ONONMHUTENbHOW MPOKNagku HEKOTOPOro 3adaHHoro
KonmyecTBa kabernen. BoicoTa kabenbHOro myyka gorkHa OblTb Huxie 60KOoBOK
CTEHKM NIOTKa, KaK NoKasaHo Ha pucyHke 44.R19. CBoncTBa floTKa C TOYKN 3peHUs
3IIEKTPOMarHMTHOM COBMECTMMOCTM  YNyYLIATCS MNPU  MPUMEHEHUN  KPbILLEK,
yCTaHaBMMBAEMbIX BHAXJ1ECT.

PucyHok 44.R19 - Npoknapka kabenen B MeTannuyeckux KabenbHbIX NOTKax

He pskomeHayeTca MNpeanouTMTarNsH

PucyHok 44.R19 - MNpoknaaka kabenen B MeTanM4eckmx KabernbHbIX JIoTKax



Ona notkos U-oGpasHoin opMbl Hambonbliee ocriabrneHne mMarHMTHOro Mons
npoucxoaut B [OBYyX Yrnax JioTka, MO3TOMy MpeanodTUTeNbHbIM — SBMSeTCs
NpuUMeHeHWe rmybokmx NOTKOB (CM. pucyHok 44.R19).

MpumedaHwve - MMybuHa noTka AoMmKHa He MeHee YeM B ABa pasa MnpeBblwaTb
pa3mep AvameTpa HanborbLUero u3 NpoknaabiBaemblx kabenen.

444.7.3 YKa3zaHUsi MO MOHTaXy

444.7.3.1 MeTtannmyeckme WM KOMMO3UTHbIE CUCTEMbI 3SIIEKTPOMPOBOLOK,
pa3paboTaHHbIe cneumanbHO B LieNsiX 3NeKTPOMarHUTHOM COBMECTUMOCTM

MeTannuyeckue unm KOMMO3UTHbIE CUCTEMBI 3MEKTPONPOBOAOK,
pa3paboTaHHbIE cneumnansHO B LIENSX 3NEKTPOMarHUTHOM COBMECTUMOCTM, BCerga
OOSKHbI ObITb NPUCOEOMHEHbI K FIOKaNbHOW CUCTEME YPaBHUBaAHWS NOTEHLMAroB
Ha oboux koHuax. Mpu Gonbwmx anmHax, Hanpumep 6onee 50 M, pekomeHayeTcs
BbIMOMHATL  AOMOSHUTENbHbIE  MPUCOEAUHEHUS K  CUCTEME  ypaBHUBaHUSA
noteHumanoBs. Bce npoBOAHMKM NPUCOEOVHEHUA [OOIPKHbI OblTb  BO3MOXHO
KpaTyanwen AnuvHbl. Ecriim cuctema aneKkTponpoBOOAKW COCTOUT U3 HECKOMbKUX
3MIEMEHTOB, AODKHbI ObITb MPUHATHI MEPbI, rapaHTUPYOLWME HEMPEPLIBHOCTL LLENK
npyv NOMOLLM HaOEeXHbIX COEAUHEHWA CMEXHbIX 3NeMeHToB. [lpegnodTutenbHo
3neMeHTbl [O/MkHbl OblTb CBapeHbl Apyr C APYrom MOMHOCTbIO MO  BCemy
nepumeTpy. [lpyMeHeHne 3aknenoyvHblX, OOMTOBbIX, BUHTOBLIX COEOVUHEHUN
OOMYCKaeTCsl, €CnM  KOHTaKTHble  MOBEPXHOCTU  SABMAOTCH  XOPOLUMMMU
NPOBOAHUKAMMK, T.€. HE MMET OKPaCKM WM WU3OMSALMOHHBLIX MOKPbITUA, HageXHO
3alUMLLEHBI OT KOPPO3UM U rapaHTMPYIOT HaOeXHbIA 3NEKTPUYECKUA KOHTaKT.

Mpodmnb MeTannMYecKmx CEKLUA LOIMKEH COXpaHATbCS Mo Bcen AnunHe. Bce
NPUCOEANHEHNS AOSMKHbI MMETb HU3KOe mnoniHoe conpotumeneHne. CoeanHeHune
CeKUUA CUCTEMbl 3MNEeKTPOMPOBOAKM MNPW MOMOLWM KOPOTKOrO  OAMHOYHOrO
NPOBOAHWKA MpUBEAET K BO3HUMKHOBEHWMIO BbLICOKOTO MECTHOFO  MOJSIHOMO
COMPOTMBMEHNA W YXYOLIEHWIO BCREACTBME 3TOr0 CBOWCTB  CUCTEMbI MO
obecnevyeHnto aneKTpoMarHMTHOM COBMECTUMOCTU (CM. pucyHok 44.R20).

PucyHok 44.R20 - Henpe pbIBHOCTb CUCTEMbI, COCTOSILLEN U3 MeTasnm4ve cKux

g G

KOMMOHEHTOB

He pekomeHayeTcs

i

Hanmyuwwia cnocob

T
B B

PucyHok 44.R20 - HenpepbiBHOCTb CUCTEMbI, COCTOALLEN M3 METaNIMYECKNX
KOMMOHEHTOB



Ha 4vacTtotax ot Heckonbknx MU n Bbile ceT4yatasi norocka gnmHon 10 cm
Mexay [OBYMsSi 4YacTsIMA CUCTEMbl 3IEKTPOMPOBOAKN MOHWXKAET SKPaHWUPYHOLLMIA
addekT 6onee yem B 10 pas.

Mpy BBLINOMHEHUM WU3MEHEHWUIA UMM pacLUMPEHUSI OYeHb BaXHO, YToDObI padoTta
BbINOMHAMNACH NOA TLATeNbHbIM HAabMoAEeHEM, rAPaHTUPYIOLLMM ee COOTBETCTBUE
pekoMeHOaumMsaM Mo  3JIeKTPOMarHUTHOA COBMECTMMOCTW, Hanpumep, uYTOoObl
MeTarmM4ecKuin 0Tpe3oK Tpyobl He BbifT 3aMEHEH MacTMaCcCOBLIM.

MeTannunyeckne KOHCTPYKTUBHbIE 3NIEMEHTbI 34aHWUIA MOIMYT YCMELHO CIYyXUTb
LensMm 3neKkTpoOMarHUTHoM coBMecTMMmocTu. CranbHble OGankm L-, H-, U-, T-
obpasHoro npodwmnsa 4YacTo npeacTaBnstoT coboW HenpepbiBHbIE 3a3eMIIEeHHbIEe
KOHCTPYKLUMU C MOLUHbIM TOMEpPeYHbIM CevYeHneM, C OOombLUON nrowanbio
NMOBEPXHOCTU U C MHOXECTBEHHbLIMU NMPOMEXYTOYHBIMU COEAUHEHUSMU C 3EMIEN.
Mpoknagka kabene no Takum 6Gankam sBNsSeTCA  NpeanoyYTUTENbHON.
MpegnoyTuTensHa nNpoknagka BHYTPU YIMoB, a HE MO BHELUHEN NMOBEPXHOCTU (CM.
pucyHok 44 R21).

PucyHok 44.R21 - PacnonoxeHue kabenen BHyTPU 311le MEHTOB MeTasninye CKUx
KOHCTPYKLUMN
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PucyHok 44.R21 - PacnonoxeHne kabenem BHYTPU 3IEMEHTOB METaNNIMYECKnX
KOHCTPYKLMIA

KpbILKN ~ METannMYecknx JOTKOB [OOMKHbl COOTBETCTBOBAaTb TEM e
TpeboBaHuAM, 4TO M NOTKU. lpeanoyTuTenbHbl KPbIWKM C GOMbLUMM YMCIIOM
KpenneHuin K cekumn. Ecrmm  3TO HEBO3MOXHO, KPbIWKW [AOIKHbI  ObiTb
NPUCOEAMHEHbl K CEeKUMM KaK MUHMMYM Ha O0BOMX KOHUax KOPOTKMMM
npoBOAHMKaMU ArmHOW MeHee 10 cMm, Hanpumep MreTeHbIMU WUnM ceTvaTbiMu
roriocKkamu.

Ecrm MeTannuuyeckas WM KOMMO3UTHas CcUCTEMa  3MEeKTPOMNPOBOAKM,
pa3paboTaHHaa cneuuansHo ANA Lenel 3neKTPOMarHUTHOM COBMECTMMOCTH,
pasfenseTca AN Npoxoda Yepe3 CTeHy, Hanpumep, Yepes orHenperpaguTenbHbIii
Gapbep, ABe MeTannMyeckne CeKUMM OOIkHbl ObiTb COoeauHeHbl Mexay coboW
nepemMblukaMn ¢ MarbiM COMPOTUBIIEHWEM, HaNpuMep NeTeHbIMM UM ceTyaTbiMu
roriocKkamu.

PucyHok 44.R22 - CoeauHeHMe mMeTannuyeckux ceKkuum

Haunyqwmi cnocob

PucyHok 44.R22 - CoeanHeHne MeTanmmyeckmx CeKL i



444.7.3.2 HemeTannmyeckue cUCTeMbl 351eKTPONPOBOAKM

Ecrm obopynoBaHue, NpUCOEQUMHEHHOE HE3KPaHWPOBAHHbIMK Kabenamu, He
noaBepraeTcsi BO3OEWCTBUIO HU3KOYACTOTHLIX MMOMEX, 3alMTHbIE CBOWCTBA
HEMETanNMMYeCcKo CUCTEMbI SJIEKTPONMPOBOAKM YNYyYLLATCS MPOKNadKoW BHYTPU
Hee OOWHOYHOTO MNPOBOAHMKA, WCMOMb3yeMOro B Ka4yecTBe  LUyHTMPYHOLLErO
NPOBOAHNKA YpaBHMBAHUA MOTEHUMNANOB. OTOT NPOBOAHMK OOIMKEH ObiTb HagEeXHO
NPUCOEAMHEH K 3a3eMIialoweMy YCTPOMCTBY, K KOTOPOMY MpPUCOEOUHEHO
obopynoBaHne Ha 00OMX KOHLUax MpOBOAHMKA, Hanpumep, NocpenCcTBOM
npucoeanHeHns K MeTannm4eckon oborno4ke Lwkada.

LyHTMpyoLMiA NPOBOAHMK YPaBHMBaAHWSI NOTEHLNANOB OOIMKEH BbIGupaThCs No
YCIOBUSIM CTOMKOCTU K HaubomblmMM nomexam obLlero Buaa M OTBETBIIEHHLIM
TOKaM Npv NOBPEXOEHNMN.

445 3awmta OT NOHUXKXEHUS HanpsHXXeHns

445.1 O6Gwme TpeboOBaHUA

44511 Ecnm nOHWXKEHME HanpshkeHWs WM NOTEPS HAMpPsPKEHUA U ero
nocnegyloLlee BOCCTaHOBINEHNE MOryT MoBMeYb 3a cobomr onacHble cutyauum ans
nogen nnm UMyLLECTBa, OOMMKHbI OblTb NPegyCMOTPEHbI COOTBETCTBYHOLLME MEPbI
npegocTOpPOXHOCTM.  Takke  Mepbl  MPedoCTOPOXHOCTM  AOMKHbI  ObiTb
nNpeaycMOTpeHbl, €Cnn B pe3yrnbraTe MOHWKEHUS] HanpsbkeHust MoryT ObiTb
NoBpEXaeHbl YacTM YCTAHOBKU UMW 3NeKTPoobopyaoBaHMs. YCTPOMUCTBO 3almThI
OT MOHWXEHUS] HanpsbkeHnst He TpebyloTcH, ecrnu MoBpexaeHne YCTaHOBKWU unu
3neKkTPoobopyaoBaHUA OTHOCUTCA K JOMYCTUMBIM pUCKaM 1 NpY 3TOM OTCYTCTBYET
OnacHOCTb ANA rnogen.

4451.2 Ecnn 3awmuwaemoe obopydoBaHMe AONycKaeT KpaTKui nepepbiB
3reKTpoCcHabXeHns, He cosdalWwmii onacHocTu, cpabaTbiBaHWe YCTpoOWCTBa
3aWNTbl OT MOHWXKEHUS HanpsbKeHUs MOXET ObiTb BbIMOMHEHO C  BblOEPXKOW
BpeMeHMU.

445.1.3 lNpn NpMMEHEHUN KOHTaKTOPOB 3ana3fblBaHWe Mpu UX pasmMblKaHUM U
3aMblKaHUM He OOIMKHO NPensiTCTBOBaTb MIHOBEHHOMY OTKIIOYEHMIO 3alLmLLIaemMoro
o6opyaoBaHusa cpeacTBamuy ynpasrneH s Unn yCTponcTBamm 3almThbl.

44514 XapakTepuCTUKM YCTPOMCTB 3alMTbl OT TMOHWKEHUS HanpPshKeHWs
OOIDKHbI  COOTBETCTBOBATb TpeboBaHMSAM, YCTaHOBIEHHLIM B CTaHZapTax Mo
3anycky u aKcnyartauum sawpaemoro obopyaoBaHus.

Ecnv noBTOpHOE BKIMHOYEHME 3aLLUTHOTO YCTPOMNCTBA MOXET BbI3BaTb OMACHYHO
CUTyaL Mo, NOBTOPHOE BKIMIOYEHUE HE AOMKHO ObITb aBTOMATUYECKMM.

NMpunoxeHune A (cnpaBo4Hoe). [lossiCHEeHUA K
nyHKTam 442.1 n 442.2

MpunoxeHve A
(cnpaBo4HoE)



A442.1 O6wme nonoxeHus

MpaBuna, W3NOXeHHble B 3TWMX [AOBYX MNYHKTaX, nNpeAHasHadeHbl Ans
obecneyeHunss 6esonacHOCTM flOAEN U MaTepuarnbHbIX LleHHOCTen B ycTaHoBKkax HH
npu 3aMblKaHUM Ha 3eMIo B ycTaHoBKe BH.

MoBpexaeHns Mexay CUCTEMaMM PasfMYHbIX HAMPSHKEHWUI OTHOCATCS K TEM,
KOTOpble MOMyT Cny4aTbCsl Ha CTOPOHE BLICOKOrO HarpshKeHWst nogcTaHuum,
nMTaloWen CUCTEMY HU3KOMO HamnpshkeHUss OT  pacnpedenuTernbHOM  CeTw,
paboTalolwen Ha BbICOKOM HanpsbkeHWW. Takue MoBpexaeHust Bbi3blBaloT
NpoTeKkaHne ToKa MO 3a3eMIISoWEMYy 3eKTpody, K KOTOPOMY NPUCOELMHEHDI
OTKPbITblE NPOBOASALIME YACTN NOACTaHLWN.

3HayeHVe Toka NOBPEXOEHMS 3aBUCUT OT MOJSIHOTO COMPOTUBIIEHMS KOHTYpa, No
KOTOPOMY MpPOTEKAeT TOK MOBPEXOAEHUS, T.e. OT TOro, Kakmum obpa3omM 3asemrieHa
HenTparb Ha BbICOKOM HarpsiKeHUN.

Tok MoBpeXaeHUsi, NPOTEKalWMA MO 3a3eMITAIOLLIEMY 3IEKTPOAY OTKPbITbIX
NPOBOASLLMX YacTel noAcTaHUWUW, Bbi3biBAET MOBbLILLIEHME NOTEHLMAana OTKPbITbIX
NPOBOASLLMX YacTel MoACTaHLUN OTHOCUTENbHO 3eMIKN, 3HAYEeHWEe KOTOpOoro
3aBUCUT OT 3Ha4YeHUs ToKa TMOBPEXOEHWS W aKTUBHOTO COMPOTUBIIEHMS
3a3eMITSAOLLErO 31eKTpoAa OTKPbIThIX MPOBOAALLMX YaCcTeN NOACTaHL MW,

HanpsikeHne NOBpeXOeHUsi MOXET O0CTUraTb HECKOMbKMX ThiCAY BOMLT U B
3aBMCUMOCTW OT TUMNa 3a3EMIEHUS YCTAHOBKW BbI3blBaTh:

- o0Ollee noBbILIEHME MOTEHUWana OTHOCUTENbHO 3eMIIM Ha OTKPbIThIX
NPOBOASILLMX YaCTSAX CUCTEMbl HU3KOrO HamnpsPKkeHusl, YTO MOXET MPMBECTU K
MOBbLILLEHMIO HAMPSKEHNST NOBPEXAEHUS 1 HAMPSKEHWUST NMPUKOCHOBEHNS;

- oOLLee MOBbILLEHWE MOTEeHLMana OTHOCUTENbHO 3eMSIM B CUCTEME HU3KOro
HanpspKkeHWsi, 4TO MOXET MPUBECTM K BbIXoAY W3 CTPOsi HWU3KOBOSBTHOMO
3IeKTpU4ecKoro ooopyaoBaHus.

O6bIYHO yCTpaHeHWE NOBPEXOEHUSI B CUCTEME BbICOKOrO HanpsbkeHust Tpebyet
Oonee ANMUTENbHOrO BPEMEHW, YEM B CUCTEME HU3KOro HanpshkeHus, T.K. perne
UMEIT BbIOEPXKKM BPEMEHW [ONS CENEeKTUBHOCTM 3allMThl OT HeXernaTernbHbIX
OTKIMKOYEHUI TOKOB NEPEXOAHBLIX PEXMMOB.

BpemMeHa OTKMOYEHUS] BbICOKOBOSLTHBIX KOMMYTaLMOHHbBIX anmnapaTtoB Takke
6ornee onMUTENbHbI, YEM HU3KOBOMNbTHLIX annapaTos.

OTO O03Ha4aeT, u4TO pe3ynbLTUpYLWas NpPoAOIDKATENBHOCTL  HanM4us
HanpsPKeHNsT MOBPEXOEHMS U COOTBETCTBYHIOLLENO HAaMNpPsPKEHUSI MPUKOCHOBEHNS Ha
OTKPbITbIX MPOBOASALLMX YACTAX HU3KOBOMBTHOW YCTAHOBKM MOXET ObiTb GonbLue,
yeMm TpebyeTcs npaBunaMmm Ans 3NeKTPOyCTaHOBOK HU3KOIO HaMNpPshKEHWS.

Takke MOXeT BO3HMKHYTb OMACHOCTb BbIXOAa W3 CTPOS B CUCTEME HU3KOrO
HanpsPKeHUst NoACTaHUMN U B YCcTaHoBKe notpebutens. CpabaTbiBaHne 3alUTHbIX
YCTPOMUCTB B HEHOPMasibHbLIX YCIOBUSIX BOCCTaHOBIIEHWUSI HAMpshKeHWsl nocrie
NnepexofHbIX PEXMMOB MOXET MPUBOAUTL K 3aTPYOHEHMSIM U LOaxe OTKady npu
pa3MblKaHUW LIEMMW.



Mpn noBpexaeHnr B yCTaHOBKAX BbICOKOTO HanpsiXeHus cneayeT NnpuHUMaTh BO
BHUMaHMWE yKa3aHHbIe HUXe YCIOoBUSI.

Cucmembl 8bICOKO20 HarpsiXXeHUs1 ¢ 3ghheKkmu8HO 3a3eMreHHoU Helimparsibio

Takne cuctembl BkMoyawT B ceba  cUCTeMbl, HeWTpanb  KOTOpPbIX
npucoeauHeHa K 3emrie MO0 HEMOCPEeACTBEHHO, JMOO 4epe3 HU3Koe MOorHoe
COMPOTMBIEHME U B KOTOPbIX 3aMblKaHWs Ha 3EMII0 YCTPaHSAKTCA B TeveHue
A0CTaTO4MHO KOPOTKOro BpeMeHW, onpegensaemMoro o6opygoBaHMeM 3aLLmThI.

MpucoeovHeHve HenTpann K 3emrie B COOTBETCTBYHOLLEN MNOACTaHUMU He
paccmaTtpuBaeTcs.

EMKOCTHbIE TOKM, KaK NPaBuIio, He YYUTbLIBAOTCS.

CucmeMbi 8bICOKO20 HaMpPsXKeHUSs C U30/1Upo8aHHOU Helimparibio.

B paccmoTpeHne npuMHMMAalOTCS TOMbKO YCMOBUS €4MHUYHOMO MOBPEXOEHUS
npu NEepBOM 3aMblkaHUM Ha 3eMI0 Mexdy TOKOBedyLlen 4YacTbl BbICOKOrO
HanpshkeHNs1 U OTKPbITbIMM  MPOBOAALMMM  4acTsIMU  TpaHCOPMaTOPHOW
nogcTaHumn.

OTOT EMKOCTHBIV TOK MOXET ObITb OTKMHOYEH UMW HE OTKIOYEH B 3aBMCUMOCTU
OT €ro 3Ha4YeHWs U CUCTEMbI 3aLLUTHI.

Cucmembl 8bICOKO20 HanpsikeHusi ¢ Oy2o2acawumMu KamyuwkKamu.

[yroracsiupe KaTywKku B COOTBETCTBYIOLUENW MOACTaHUMM BO BHUMaHuWE He
NPUHUMAIOTCS.

Ecnm 3amblkaHne B cuUCTeMe BbICOKOrO HanpsbKeHUs MNpPOUCXOOUT  Mexay
NMPOBOAHUKOM BbICOKOTO HAaMpsPKEHWs M OTKPbITBIMKA - MPOBOAALWMMM  4aCTSIMM
TpaHchopMaToOpHON MOACTaHLMM, BO3HWKAIOT TOMbKO Maribie TOKU MOBPEXOEHUS
(anddbepeHUmanbHble TOKKW, Kak NpaBwrio, nopsigka OEecsTKoB amnep). OTU TOKM
MOryT CyLLeCTBOBaTb B Te4eHue 6onee AmUTenbHOro BpeMEHM.

Ad442.2 TlepeHanpsAXXeHMA B CUCTEMAX HU3KOro HamnpsXXeHUs npu
3aMblKaHWM Ha 3eMJ1I0 Ha BbICOKOM HamnpsikeHUn

PucyHok 44.A2 nony4yeH U3 KpuBoW ¢3 pucyHka 20 MOK 60479-1 [18], a Takxe
MPUHAT Kak npakTudeckn obocHosaHHoe pelueHne B MOK 61936-1 [1].
[Mpy paccMOTpeHUN 3HAYEHUIN HaNPSXKEHUST NOBPEXAEHUS cneayeT y4nTbiBaTh:

a) HU3KYKO CTeneHb pUCKa 3aMblKaHMA Ha 3eMIilito B CUCTemMax BbICOKOro
HanpsaXxeHua,

b) dhakT, 4YTO HanmpsikeHMEe MNPUKOCHOBEHMS BCEa HWKE HanpsKeHus
nospexaeHuss 6narogapsi HanmMyulo  OCHOBHOMO  ypaBHWMBaHWMA  NOTEHLMAmNoBs,
ykazaHHoro BIOCT P 50571.3, (nodnyHkm 411.3.1.2), n [ONONHUTENbHbIX
3a3emMnuTenen B 3r1eKTPoycTaHOBKE NoTpebuTenen n gpyrux mecTax.

3HauyeHus, npuBeneHHble B [TU-T: 650V - gna 0,2 ¢ mn 430V - ana
aBTOMATMYECKOro OTKIOYEHUs] CO BpemMeHeM Gonee 0,2 ¢, HECKOMbKO MpeBbILLIAT
3HavYeHus, ykasaHHble Ha pucyHke 44.A2.

NMpunoxeHune B (cnpaBo4Hoe). YKazaHua no
3awmTe OT NepeHanpsKeHMn Npu NoMoLLun
YCTPOMUCTB 3alnTbl OT nepeHanpsxeHunn (Y3I),
YCTAaHOBMEHHbIX Ha BO3AYLWHbIX FIMHUAX

MpunoxeHue B
(cnpaBo4yHoE)

B.1 B cooTtBeTcTBUM C 443.3.2.1 1 npumeyaHnem 1 K Hemy TpebyemMblin YpOBEHb
3aWWTbl OT nepeHanpsbkeHUn MoxeT OblTb AOCTUrHYT YCTaHOBKOW YCTPOWCTB
3aWWTLI OT NepeHanpsPKeHnin IM60 HEMOCPEACTBEHHO B 3MIEKTPOYCTaHOBKe, nbo,
C corracusi onepatopa CeTW, Ha BO3AYLUHbIX NMHUSX pacnpedenuTenbHOn CeTu
NUTaHUS 3NEKTPOIHEPTUEN.

Hanpumep, MoryT 6biTb NPUMEHEHLI CrieaytoLLme Mepbl:
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a) B cnyyae BO3QyLULHON pacnpefenuTerniHoM CeTu NUTaHUsA 3NeKTPO3Heprmen
3almTa OT nepeHanpsKeHWn ycTaHaBMMBAETCA B TOYKaX COEOMHEHUA ceTu W,
rMaBHbIM 00Pa3oM, B KOHLIE KaXOOW pacnpeaenuTernsHOM IMHUA, UMEKOLLEN OTNHY
6ornee 500 ™. YcTponcTBa 3aumTbl OT MNEPEHANPsPKEHWN OOIMKHbI  ObITh
YyCTaHOBMEHbI BAOMb pacnpedenuTenbHbIX MMHUN MUTaHUS 3NEeKTPO3IHepruen Ha
paccTtosHuM Kaxablx 500 M. PaccTtodHne mexay YCTpoucTBamMu 3auwmTbl OT
nepeHanpsikeHnn OormMkHoO 6biTb MeHee 1000 m;

b) ecrm pacnpegenuTenbHasi ceTb MNUTaHUS 3NEKTPOSHEPrMeN BbIMOSHEHA
YaCTUYHO KaK BO3AYyLIHAasi CETb M YaCTMYHO Kak CETb, MPOSIOXKEHHas B 3emse,
3awmTa OT NepeHanpsikeHUn B COOTBETCTBUM C NEPEYUCTIEHMEM @) HA BO34YLLHbLIX
FMHUSIX OOMPKHA ObITb YCTAHOBMEHbI B Kaxkdoi TOYKE rnepexoda OT BO34YLLHOW
FMHUK K Kabernto, NPOrioXKeHHOMY B 3EMITE;

C) B pacnpegenutenbHon cetu TN, nuTalolen anekTpuyeckne ycTaHoBKW, B
KOTOpbIX  3awmTa MpM  KOCBEHHOM  MPWUKOCHOBEHMM  obecneymBaeTcs
aBTOMaTMYECKMM OTKIIOYEHMEM MUTaHUS, 3a3emnsaolme NPOBOOHUKN YCTPOWCTB
3aWNTbl  OT MepeHanpsXeHUn, COEAUHEHHbIX C TNMHEWHbIMKM MPOBOAHUKaMW,
npucoeanHstoTcs K PEN-nposogHuky nnm k PE-npoBogHuUKY;

d) B pacnpegermTensHon ceTu cucTembl TT, nuTalOWen 3SnekTpudeckue
YCTaHOBKM, B KOTOpbIX 3alyTa MpU KOCBEHHOM MPUKOCHOBEHMN 0becnevmBaeTcs
ABTOMATMYECKUM OTKITIOMEHMEM NMUTAHNS, YCTPOMNCTBA 3aLLUThl OT NEepeHanpsiKeHni
AOIDKHbI ObITb NPegyCMOTPeEHbI ANS JIMHENHBLIX NPOBOAHMKOB M ONS HEWTPanbHOro
npoBodHMKa. B MecTe, B KOTOPOM HeEWUTpasrbHbI MPOBOAHWK MWTAIOLLEN CETU
3heKTUBHO 3a3eMrieH, YCTaHOBKa YCTPOMCTBA 3almTbl OT MNepeHanpskeHui B
HeNTparnsHOM NPOBOAHMKE He TpebyeTcs.

Tabnmua B.1 - PasnuyHble BO3MOXHOCTM Ana cuctembl IT (C ydyeTom nepBoro
nospexgeHns B yctaHoske HH)
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NoacT aHUMKA
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MENY HERTPANEID W 3EMNER OTCYTCTEYET),

NMpunoxeHune C (oba3atenbHoe) OnpepeneHve
YCITOBHOM ANMUHbI d nuTalowen nMHnm

Mpunoxenune C
(obsi3aTensHoe)

OnpeneneHve yCcrnoBHOM AfMHbI ¢ NUTAOLER NIMHUA



KoHdwrypaunsa HM3KOBOSILTHOW — pacnpenernmrenbHoi ceTn, crnocob ee
3a3eMreHusl, YpOBEHb WU30MSAUMM W XapaKTep paccMaTpuBaemoro SBrieHUs

(VIHﬂ,yKTVIBHaFI CBA3b, pe3ncTmBHas CBFI3b) npmMBOAAT K Bbl60py pas3nnyHbIX O5NnH d

Cnoco® pacuyeTa yCrnOBHOW ANWHbI, NPeAnaraembli HWke, NpeacTaBnseT
HauXyaLwmi cnyyan.
MpumeyaHne - ATOT yNpoLleHHbI MeTog ycTaHoBneH B MOK 62305-2 [7].

d=dy+dyl Ky +d3 I K.

Ob6bIYHO & orpaHMdMBaEeTCs ANMHOM 1 KM,

roe &y - ANMHA HU3KOBOSBTHON BO3AYLLHOW JIMHUKM, NUTAOLLEN 3aaHue, He Gonee 1
KM;

@2 - ANMHA HU3KOBOSBLTHON HE3KPaHUPOBAHHOW IMHWW, NUTAloOWen 3aaHue,
NPOoXeHHOW B 3eMrie, He bornee 1 Kwm;

53 - ANMHA BbICOKOBOMLTHOM BO3AYLLUHON MUHWUK, NUTAKOLLEN 3aaHMe, He Bonee
1 KM;
[nHOM BbICOKOBOSBLTHOW IMHWUMW, MPOSIOXKEHHON B 3eMre, npeHebperatorT.
[NMHOM HW3KOBOMLTHOM SKPAHWPOBAHHOM JMHWMMW, MPOMOXEHHON B 3eMrie,
npeHebperatoT.

Kg =4 - noHwxaWmMn Ko3hMUNEHT, NMPONOPLIMOHANbHbLIA BIIMAHUIO pa3psgoB
MeXay BO3AYLUHLIMU JIMHUSIMU 1 HE3KPAHNPOBAHHBbIMKU Kabensamu, NPosioXKeHHbIMU B
3emrie, BbIYUCTIEHHBIN A9 yOenbHOro ConpoTUBIEHNS 3emnn, paBHoro 250 Om/v;

K} =4 - 06bI4YHbIV NOHMKAOLWMN KOSMLMEHT ANs TpaHcdopmaTopa.

PucyHok 44.Q - NMpumepbl ucnonb3oBaHus d(1), d(2) u d(3) ana onpepeneHuns d
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MpumeyaHue - Ecnin TpaHcdopMaTop pacnonoxeH BHYTPU 3aaHus, ¢y = dy =0.

PucyHok 44.Q - Mpyvepbl Ucnonb3oBanus &y, d4, U &5 Ans onpegeneHus o

NMpunoxeHune JA (cnpaBo4yHoe). CBegeHusA o
COOTBETCTBUU CCbINTOYHbIX HALUOHAaSbHbIX U
MEeXrocyaapCTBEeHHbIX CTaHAApTOB
MeXAyHapoAHbIM CTaHOapTaMm,
MCNONIb30BaHHbIM B Ka4eCTBe CCbINIOYHbLIX B
NPUMEHEeHHOM MeXAyHapoAHOM CTaHAapTe

Mpunoxexue OA
(cnpaBo4HoOE)

Tabnvua JA1



O0603HayeHne CrteneHb O0o3HayeHMe ©  HaMMeHoBaHue
CCbINTIOYHOIo COOTBETCTBMS || MEXOYHAapPOAHOro CTaH4apTa
HaLMOoHarnbLHOro,

MEXTOCy4apCTBEHHOMO

cTaHgapTa

FOCT P 50571-1-2009 MOD MOK 60464-1:2005
"ONeKTPoyCTaHOBKM
HN3KOBOJbTHbIE. YacTtb 1.
OcCHOBHble  MOSIOXEHUs, OLEeHKa
06X XapaKTEePUCTUK, TEPMUHbI U
onpeaenenns"

COCT P 50571.3-2009 MOD MOK 60364-4-41:2005
"ONeKTpoyCcTaHOBKM
HWU3KOBOJbTHbIE. YacTb 4-41.
TpeboBaHus ans  obecneveHns
©e3onacHoOCTMW. 3awuTa oT
NOpaXKeHUs ANEKTPUHECKMM TOKOM"

OCT P 50571.10-96 MOD MOK 60364-5-54-80
"ONeKTPOyCTaHOBKM 34aHuN. YacTb
5-54. Bbibop n MOHTaX
3NeKTpoobopyA0BaHMS.
3asemnsaoume  ycTpoucTBa n
3alUMTHbIE NPOBOAHUKKN"

COCT P 50571.16-2007 MOD MOK 60364-6:2006
"OneKTpoycTaHOBKK
HU3KOBOJbTHbIE. YacTtb 6.
NcnbiTanmnga"

FOCT P 51317.2.5-2000 MOD MOK 61000-2-5-95
"CoBMecCTUMOCTb TEXHUYECKNX
cpeacTts 3NEeKTPOMarHnTHas.
OnekTpoMarHuTHas obcTaHoBKa.
Knaccudwmkauus
3NEeKTPOMAarHUTHbIX NOMEX B MecTax
pasMeLleHNsa TEXHNYeCKux cpeacTs”

OCT P 51317.6.1-2006 MOD MOK 61000-6-1:2005
"CoBMEeCTUMOCTb TEXHUYECKUX
cpeacTts 3NEeKTpoMarHUTHas.
YCTONYMBOCTb K
3MEKTPOMAarHUTHbLIM nomexam
TEXHUYECKUNX CcpeacTs,
NPUMEHSAEMbIX B KUMbIX "
KOMMEPYECKUNX 30Hax "

NPON3BOACTBEHHLIX 30HaX C MaribiM
3HepronoTpebneHnem. TpeboBaHus
1 MeToabl UChbITaHNR"
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OCT P 51317.6.2-2007 MOD MO3K 61000-6-2:2005
"CoBMeCTUMOCTb TEXHUYECKMX
cpeacTts 3NEeKTpoOMarHUTHas.
YCTOM4MBOCTb K
3NEKTPOMAarHUTHbLIM nomexam
TEXHUYECKUX CcpeacTs,
NPUMEHSAEMbIX B  MPOMbILLIEHHbIX
30Hax. TpeboBaHuss u MeTOoabI
ucnbiTaHmn"

OCT P 51317.6.3-2009 MOD MO3K 61000-6-3:2006
"CoBMeCTUMOCTb TEXHUYECKMX
cpeacTts 3NEeKTpoMarHuTHas.
OneKTpoMarHUTHble  MOMexu  OT
TEXHUYECKUX CcpeacTs,
NPUMEHSIEMbIX B KUMbIX "
KOMMEPYECKNX 30Hax "
NPOM3BOACTBEHHbBIX 30HAX C MarbIiM
3HepronoTpebneHnem. Hopwmbl ©
MeToAbl ncnbiTaHun"

OCT P 51317.6.4-2009 MOD MO3K 61000-6-4:2006
"COBMECTUMOCTb TEXHUYECKUX
cpeacTtB 3NeKTpoMarHuTHas.
OneKTpoOMarHUTHble  MOMexXu  OT
TEXHNYECKUX CpeacTs,
NPUMEHSAEMbIX B  MPOMbILLIEHHbIX
30Hax. Hopwmbl n MeToabl
ncnbiTaHnn"

[OCT P M3K 60950-1-||IDT M3K 60950-1:2005 "O6opynoBaHue

2009 WMHPOPMAaLMOHHBIX TEXHOMOMN.
TpeboBaHua GesonacHocTn. YacTb
1. O6uwe TpeboBaHma"

FOCT 29322-92 MOD MOK 38-83 "CTaHgapTHble

HanpsbxkeHns"

- IDT - ngeHTnYHble cTaHOapThl;

MpvmMevaHne - B HacToswwen Tabnmue ucnonb3oBaHbl Crieaylolwme YCIroBHbIE
0603Ha4YeHus1 cTeneHn COOTBETCTBUSI CTaHOAPTOB:

- MOD - moaudmumpoBaHHble CTaHOapThl.

Bbubnuorpadus
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[3]

[6]

[7]

MOK 61936-1

MOK 60664-1:2007

MOK 62305-1

M3K 62305-3

M3K 62305-4

MOK 61643 (Bce

yacTn)

MOK 62305-2:2006

0©a3bl AaHHbIX.

[8]

[9]

[10]

[11]

MOK 60364-5-
51:2005

M3K 60038

M3K 60364-5-54

MOK 62020:1998

CurnoBble 3MEeKTPOYCTaHOBKW HanpsbkeHnem Bbie 1
kB nepemenHoro Toka. YacTtb 1. Obume TpeboBaHus

KoopavHauus wmsonsumm ans  obopynoBaHus B
cucTemMax HU3Koro HanpsikeHusi. Yactb 1. MpuHUMNbI,
TpeboBaHMsA 1 UCMbITaHKS

MonHuesawmTa. YacTtb 1. O6ume TpeboBaHus

MonHueszawmTa. Yacte 3. dusmdeckun ywepd ot
NOBPEXAEHUST COOPYKEHUI U PUCK LTS XN3HU

MonHueszawpmTta. Yacte 4. OnekTtpudeckne U
3MEKTPOHHbIE CUCTEMbI B 30aHNSX

Hun3skoBoOMnbTHbLIE yCTponcTBa 3almThI oT
nepeHanpsxeHnn

MonHnesawmra. YacTtb 2. YnpaeneHvue pukammu®

* TekcT OOKyMEHTa COOTBETCTBYET OopurnHarny. - I"IpvlmeanMe N3rotToBUTENA

HuskoBoOmnbTHLIE  AMeKTpoycTaHoBKW. YacTb  5-51.
Bbibop n MoOHTax anekTpoobopynoBaHusi. O6wme
npasuna

HanpsikeHuns ctaHgapTHble no MOK

HW3KoBOSMbTHbIE  3MEKTpoycTaHOBKW. YacTb 5-54.
Bri6op 7] MOHTaX anekTpoobopyaoBaHuS.
3asemnsaoLme yCTpoCTBa, 3alMTHbIE NPOBOLAHMKN U
NPOBOAHVKN YPaBHMBAHUSA NMOTEHLMANoB

OnekTpoobopyaoBaHue BCromoraresbHoe.
KoHTpornbHO-n3mepuTensHble npnbopsl ans
onpeaenenus octatovHoro Toka (RCM) 6biToBoro u
aHariormyHoro Ha3Ha4eHus



[12] MOK 61558-2-1

[13] MOK 61558-2-4

[14] MOK 61558-2-6

[15] MOK 61558-2-15

[16] MOK 61386 (cepus))

[17] MOK 60364-5-52

[18] MOK 60479-1-2005

besonacHocTb CUIoBbIX TpaHcdopMaTopoB,
CUNOBbIX 6/TIOKOB NUTAHUSA, PEAaKTOPOB M aHaNOrMYHbIX
nmsgermn. Yactb 2-1. OcobGble TpeboBaHusa K
UCMbITaHNSIM pa3fenuTenbHbIX TPaHCHOPMaTopPoB U

CUINOBbIX Grnokos NUTaHKS, coaepxaLumx
pasgenuTernbHble TpaHcdopMaTopsl obLuero
NPYMeHEeHNs

BesonacHOCTb CuMoBbLIX TpaHCGOpPMaTopoB, GIOKOB
NMUTaHMsE M  aHanormyHbiX wusgermn. Yactb 2-4.
Ocobble TpeboBaHus K pasgenurenbHbIM
TpaHcdgopmMaTopam 06LLEro NPUMEHeEHUS

BesonacHOCTb cuMoBbIX TpaHCGOpPMaTopoB, GIOKOB
NMUTaHMSE M aHanormyHbiX wudgermn. Yactb 2-6.
Ocobble TpeboBaHus K 6e3onacHbIM
pasgenurensHbIM TpaHcdopmaTopam obuiero
NPUMEHEHNSA

BesonacHOCTb CuMoBbIX TpaHcGopMaTopoB, GIOKOB
NUTaHMsE WM aHanormvHblX usgenun. Yactb 2-15.
Ocobble TpeboBaHus K pasgenurernbHbIM
TpaHcdopmaTopam Ana  NUTaHUA  MeOULMHCKMX
nomeLLeHni

Cuctembl kabenenpoBOogoOB [N 3NEKTPUYECKUX
yCTaHOBOK

HuskoBoOmnbTHLIE  AMNeKTpOoycTaHOBKW. YacTb 5-52.
Bbibop 1 MoHTax anekTpoobopynoBaHusi. Cuctemsl
3MEKTPONPOBOAKM

BospericTBne Toka Ha nogen n XMBOTHbIX. YacTb 1.
O06LWme nonoxeHus

OnNEKTPOHHbINA TEKCT AOKYMEHTA
nogrotoeneH AO "Kogekc" n ceepeH no:

othmymnaneHoe n3gaHue
M.: CtaHgapTtuHdopm, 2012
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