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NMpepucnosue

Llenu n npuHumnel cTasgapTusauum B Poccuinckon ®epepauum yctaHosreHsl PegeparnbHbiM 3aKoHOM OT
27 pekabps 2002 r. Ne 184-03 «O TexHUYeCcKoM perynnpoBaHumy», a npasunia NpMMeEHeHNs HauMoHarbHbIX
ctaHaaptos Poccuitckon ®egepaunn — NOCT P 1.0—2004 «CTtaHaapTusauunsa B Poccuiickoin Geaepauun.
OcCHOBHEIE MONOXKEHUSA»

CBeaeHuA o cTaHpapTe

1 NOAMOTOBJIEH HerocygapcTBeHHbIM 0Opa3zoBaTenbHbIM ydpexaeHueM Bbicliero npodyeccmo-
HanbHoro o6pasoBaHusa «MOCKOBCKMA UHCTUTYT 3HeprobesonacHoCTN U 3HeprocbepexeHusa» (HOY BIMO
«MN33») Ha ocHoBe COOCTBEHHOTC ayTEHTUMHOrO MepeBoda Ha PYCCKUMA A3blK cTaHAapTa, yKasaHHOoro B
nyHkTe 4

2 BHECEH TexHM4YeckMM KOMUTETOM Mo cTaHgapTusaumm TK 337 «3nekTpoyCcTaHOBKN 30aHNN»

3 YTBEPXOEH W BBEJEH B OEMCTBUE Mpukasom deaeparnsHoro areHTCTBa N0 TEXHUHECKOMY
perynupoBaHnio 1 meTponorum ot 22 ceHTabpsa 2011 r. Ne 329-ct

4 HacTtoswwnin craHgapT wMoaAndULMpOBaH MO  OTHOLIEHWIO K MeXayHapodHoMy cTaHaapTy
M3K 60364-4-44:2007, nzgaHue 2 «AnekTpuyeckne ycTaHoBKM 3gaHuin. YacTtes 4-44. 3awuta B Lenax 6esonac-
HOCTU. 3awuTa OT OTKMNOHEHUA HanpseKeHWs M SnekTpoMarHuTHelX nomex» (IEC 60364-4-44:2007
«Low-voltage electrical installations — Part 4-44: Protection for safety — Protection against voltage
disturbances and electromagnetic disturbances»).

HanmeHoBaHWe HacTosWwero cTaHgapTa M3MeHeHO OTHOCUTENbHO HaMEHOBaHWS YKasaHHOIro Mexay-
HapoAHoro cTaHfapTta Ans npuseaeHus 8 cootsetcTBue c FOCT P 1.5* (NyHKT 3.5).

Pasgen «HopmaTuBHbIe CChINkU» U3NoxKeH B cooTBeTCTBUN CTOCT P 1.5, M COOTBETCTBYOLLME CCINIKA B
TeKkcTe cTaHAapTa BbladeneHbl KYpCUBOM

5 BSAMEHTOCT P 50571.18—2000, TOCT P 50571.19—2000, FOCT P 50571.20—2000

6 NEPEN3OAHWME. Anpens 2012T.

NHgbopmayus ob usMeHeHUsx K HacmosauweMmy cmaHOapmy nybriukyemcs 8 exXeeo0HO u3dasaemMom
UHGbopMaUUOHHOM yKazamene « HalyuoHanbHbie cmaHdapmbi», 8 MEKCM U3MEHEHUU U r1onpagok — 8 exxeMe-
CSIYHO U30asaeMbiX UHPOPMAUUOHHbIX yKasamernsx « HauuoHabHele crmaHOapmely. B ciiyyae nepecmompa
(3ameHbl) unu omMeHb HacmosiLezo cmaHdapma coomsemcemsyroujee ygedomreHue bydem onybnukosaHo
8 eXXeMeCSYHO U30asaemMoM UHHOPpMaUUOHHOM ykalzamerne «HauuoHanbHelie cmaHdapmsi». Coomeememey-
rolyast UHghopMauusi, yeeOoMIeHUe U MeKCMbI pasmMeljaiomes maKkxe 8 UHopMaytoHHod cucmemMe obujezo
rone30eaHuUss — Ha oghuyuansHoM catime PedepallbHO20 a2eHmcemea rio MexHU4eCcKoMy peayruposaHuro U
Memposoauu 8 cemu MlHmepHem

* B yactun pasa. 8 v npunoxenun XK, M, Kaamenen Ha TOCT P 1.7—2008.

© CraHgapTtuHdopm, 2012

HacToawwmin ctaHgapTt He MoXeT ObITb MOSTHOCTBLIO UMM YACTUYHO BOCNpounaeedeH, TMpaxnposaH 1 pac-
NpocTpaHeH B kKavyecTse opuUnansHoro nsgaHus Oes paspelleHust PegepanbHOro areHTcTea no TEXHUYECKo-
MYy perynmpoBaHuio M MeTpOosorin
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BBepgeHue

Hactosawwnin craHgapT MNogroToBMAeH MeTO4OM MPsSIMOro NpUMeHeHMs MeXxayHapodHoro craHgapTa
M3K 60364-4-44:2007 «3nekTpndeckne ycTaHOBKM 3gaHuin. YacTb 4-44. 3awmra B Lensx 6e3onacHoCTu.
3awnTa 0T OTKICHEHUA HAMNPSKEHUS N SNEKTPOMarHUTHBIX MOMEX» U ABNsSeTCa YacTbio KOMMIeKca Haumo-
HanbHbIX cTaHaapToB FTOCT P 50571 Ha HU3KOBOMLTHbIE 3MEKTPOYCTaHOBKA.

B ctaHpapTe ycTaHoBNeHbl TpeboBaHns, HanpaBneHHble Ha cbecrnedeHmne 3alMTbI 3NEKTPOYCTaHOBOK U1
notpebnatwLlero o6opyaoBaHNs OT:

- KpaTKOBpeMEHHbIX (MMMYNbCHEIX) NepeHanpsiXXeHN, KOTOPbIE MOTYT BO3HUKATb B HU3KOBONBTHOW 3M1eK-
TpOyCTaHOBKE BO BPEMSA rPO30BON aKkTUBHOCTU 1 BCEACTBME KOMMYTaLMOHHbIX NepeHanpsiXeHni B Lensix ¢
B6OMbWIMMMK NMYCKOBLIMW TOKamu. TpeboBaHMSA OCHOBaHbI Ha MOMOXKEHWSIX OCHOBOMOMarawwero craHgapTa
M3K 60664-1 «KoopauHauusa nsonaumm gns obopyaoBaHuMs B HU3KOBOMNLTHLIX cucTeMax. HacTtb 1. MNpuHLMNbI,
TpeboBaHNSA N UCTILITAHUSA» OTHOCUTENBHC CNOCOBHOCTU 3NEKTPUIECKOI M3oNALNKM 060pyAOBaHNS BblOEPKN-
BaTb KpaTKOBPEMEHHbIE NepeHanpsXkeHuns onpeaeneHHblX 3SHa4YeHNA AN KaXa0M M3 NpuBeAeHHON B cTaHaap-
TE YeTbIPEeX KaTeropuii SNeKT PonpPUEMHUKOB;

- NMOHWKEHWNS HAaNPSHKEeH NS,

- 31eKTPOMAarHUTHbIX MOMEX.
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FOCT P 50571-4-44—2011
(M3K 60364-4-44:2007)

HAUUWOHANBbHBIA CTAHOAPT POCCUMUCKOWMW S®EREPALUUMU

ANEKTPOYCTAHOBKW HU3KOBOJIbTHBIE
YacTb 4-44

TpeGoBaHuA No obBGecneuveHUo Ge3onacHOCTWU.
3awuTa OT OTKMOHEeHUA HaNpAXeHUA U IMEeKTPOMarHUTHbLIX Nomex

Low-voltage electrical installations. Part 4-44. Safety requirements. Protection against voltage disturbances and
electromagnetic disturbances

JaTta BBegeHnsa — 2012—07—01

440.1 O6nacTb NpMMeHEHUA

HacToswunin ctaHgapT pacnpocTpaHsae TCs Ha HA3KOBObTHBIE 3N1EKTPOYCTaHOBKM (fanee — yCTaHOBKN)
nycTaHaBnMBaeT TpeboBaHNA No o6ecneveHno Mx 6e3o0NacHoCTU NPU BO3HUKHOBEHNN OTKIOHEHWIA Hanpske-
HWS! 1 BIIEKTPOMAarHMUTHBLIX MOMEeX.

HacTosawnin ctaHaapT He pacnpocTpaHsaeTca Ha cUcTeMbl pacnpedeneHus anekTposHepr notpebute-
Nem 1 Ha cucTeMbl 4ns1 MPOU3BOACTBA U Nepefadn sNeKTposHeprn ans Takux cuctem (cM. FOCT P 50571.1,
paszdes1 1), HECMOTPS HA TO, YTO NEPEHArPSKEHUS U SIEKTPOMArHUTHbLIE MOMEXU MOTYT NepefaBaTbCs B 3M1eK-
TPOYCTaHOBKM UM MEXAY 3M1EKTPOYCTaHOBKaMM Yepes TakMe CUCTEMBI.

440.2 HopMaTuUBHbIE CCBIIIKU

B HacToswem cTaHaapTe NCnofb3oBaHbl HOPMaTUBHBIE CChISIKA Ha CNeayoLne cTaHaapThl.

FOCTP50571.1—2009 (M3K 60364-1:2006) 3nekmpoycmaHoeKu Huskogonsmdsie. Yacme 1. OcHos-
HbIE MONIOXKEHUST, OUYeHKa 0bLUX Xapakmepucmuk, mepMuHbl U orpedeneHust

FOCT P 50571.3—2009 (M3K 60364-4-41:2005) OnekmpoycmaHO8KU HU3KO8oIbMHbie. Yacmb 4-41.
TpebosaHusi 0519 obecrieyeHus besonacHocmu. 3atyuma om MopaxeHUusi INeKMpUYecKUM MOKOM

OCT P 50571.10—96 (M3K 60364-5-54—80) 3nekmpoycmaHosku 30aHutl. Yacms 5. Bbtbop U MGH-
maxk anekmpoobopydoeaHus. [naesa 54. 3azemnsrouwjue ycmpolicmesa u 3aujumHsie pO0800HUKU

FOCTP50571.16—2007 (M3K 60364-6:2006) 3nexkmpoycmaHo8KU HU3Ko8oIbMHbIe. Yacme 6. Vcribi-
marusi

FOCT P 51317.2.5-2000 (M3K 61000-2-5—95) CosMecmumMocms MexHU4ecKux cpedcme arekmpo-
MasHuUmMHas. 3nekmpomazHumHas obcmaHoeka. Knaccugbukalyus annekmpoMazHUmMHbIX NoMex 8 mMmecmax
pasmMelleHUsI mexHUYeCKUxX cpedcme

FOCTP51317.6.1—2006 (M3K 61000-6-1:2005) Cosmecmumocmb MexXHUYe CKUX Cpedcms 371eKmpo-
MazHUMHasl. Yemol4ueocmb K 371eKmMpoMazHUMHbBIM TOMexXaM MEXHUYECKUX cpedcms, npuMeHsieMbiX
JKUITBIX U KOMMEPYE CKUX 30HaX U MpoU3800CMBEHHbIX 30HaX C MallbiM 3HepaoriompebneHuemM. TpebosaHus u
mMemodsi ucribimarul

FOCTP51317.6.2—2007 (M3K 61000-6-2:2005) CosmecmumMocmb MeEXHUYE CKUX cpedcma 371eKkmpo-
MazHUMHas. Yemoldueocms K 371eKMpoMazHUMHBIM NMoMexXaM mexHUYecKUx cpedcme, npuMeHsieMbIx 8 rpo-
MbIWIIEeHHbBIX 30Hax. TpebosaHust U Memodbl UcnbimaHull

FOCT P 51317.6.3—2009 (M3K 61000-6-3:2006) CosmecmumMocmb mexHUYeCcKUx cpedcma 3rekmpo-
MasHUMHas1. SnekmpomMazHUmMHbIe OMeXU Om MEXHUYEeCKUX cpedcme, NMpUMeHSIeMbIX 8 XUIbIX U KOMMep-
YeCKUX 30Hax U Npou3eodcmeeHHbIX 30HaxX ¢ MallbiM 3HepzaoriompebrieHuem. Hopmer u Memods! ucrsimaHul

FOCTP51317.6.4—2009 (M3K 61000-6-4:2006) CosMecmumMocmb MEXHUYECKUX Cpedcma 371ekmpo-
MazHUMHas. 3/1eKmpoMazHUMHbIE MOMeXU OM MEXHUYECKUX cpedcme, NMPUMEHSEMbIX 8 MPOMbILUTEHHbIX
30Hax. Hopmbi u MemoOsi ucrsimaHull

UspaHue ocpuumansHoe
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FOCT P M3K 60950-1—2009 O6opydosaHue UHpopMalyUOHHbLIX mexHonoaul. TpebosaHusi besoriac-
Hocmu. Hacme 1. Obuwue mpebosarusi
FOCT 29322—92 (M3K 38-83) CmaHOapmHbie HanpsikeHus!

441 (CBo6oaHbIN)

442 3awmTa 3aneKTpoyCTaHOBOK HU3KOro HarnpshKeHUsi OT BPEMEHHbIX
nepeHanpsXXeHUn, BbI3BaHHbIX 3aMbIKAaHUSIMU Ha 3eMrI0 B cUCTemMax
BbICOKOrO HanpsiKeHUsA N NOBpeXAeHUSAMU B CUCTEMAX HU3KOIro HanpsKeHus

442.1 O6nacTb npMMeHeHunA

HacTtoawmi pasgen coaepXvt TpeboBaHUsa K 6e30nNacHOCTU HWM3KOBOMNLTHBIX 3NEKTPOYCTaHOBOK B
cnyJvasax:

- 3aMbIKaHWA Ha 3EMITI0 B CUCTEME BbICOKOTO HANPSKEHUA TpaHChOpMaTOpHON NOACTaHLUU, NUTatoLLEeR
YCTaHOBKY HU3KOTro HanpsbkeHust (cM. 442.2);

- 06pbIBa HEUTPanM NUTaOLWEN LLenu CUCTeMbl HU3KOro HanpsikeHus (cMm. 442.1.3);

- CMy4YanHoro 3azeMneHus NMHerHOro NPOBoAHUKa B cucTemMe IT HU3KOTo HanpsKeHUs ¢ HernTpabHeIM
NPOBOAHNKOM (CM. 442.4);

- KOPOTKOTO 3aMbIKaHUS MeX Ay NMUHENHBbIM MPOBOAHUKOM U HeMTPasibHbIM MPOBOAHUKOM B CUCTEME HUS-
Koro HanpstkeHus (cM. 442.5), koTopoe 0BbIYHO NPUBOAUT K Haubonee TsXKemNbIM BPEMEHHBIM nepeHanps-
YKEHUAM.

TpeboBaHMsa K 3a3eMnsoWMM  YCTPOWCTBaM TpaHcopMaToOpHbIX MoAcTaHuMiA npvBedeHbl B
M3K 61936-1 [1].

44211 O6wune TpeGoBaHMA

TpeboaHus paznena 442 AOMKHbLI YUNTLIBATLCSA NPU NPOEKTUPOBAHUU U MOHTaXKEe NOACTAHLUN B cnyYae
BO3HWUKHOBEHWS KOPOTKMUX 3aMblKaHWIA Ha 3€MJTH0 Ha CTOPOHE BbICOKOrO HanpsiXeHusi pacnpeaenuTenbHbIX nogd-
CTaHLNR.

Mpun npoekTupoBaHNM HE0BX0ANUMO UMETL CIieAYOLLYH0 NMHOPMaLUIo, KacatoLyoCsa CUCTEMBI BLICOKOrO
HanpsKeHWUs:

- XapaKTepHble 0COBEHHOCTU 3a3eMINeHUs CUCTEMBI;

- MakcumaribHbIN YPOBEHb TOKa KOPOTKOIC 3aMbIKaHWUS Ha 3eMIio;

- 3Ha4YeHNe aKTUBHOMO COMPOTUBMNEHWS 3a3eMNSAOLLEro yCTPONCTBA.

442.1.2 O603HavYeHUn

B pasgene 442 ncnonssylotcs cneayowmne o603HaveHns (CM. pucyHok 44. A1):

Iz — 4acTb TOKa 3aMbIKaHWSA Ha 3eMITH0 B CUCTEME BLICOKOTO HaNpPsiKeHUs, KoTopas npoTekaeT Mo 3as3em-
ngowemy ycTponcTsy noAcTaHLmu;

REg — aKkTuBHOE COMpoTUBNEHME 3a3eMIALLIEero YCTPONCTBa TpaHCopMaTOPHONM NoAcTaHLuK;

Rp — aKTUBHOE COMPOTUBIIEHME 3a3eMAIOLLIEro YCTPONCTBA OTKPbITLIX MPOBOAALLIMX YacTen o6opyao-
BaHWA YCTAHOBKWN HU3KOrO HanNpsiKeHus;

Rg — aKTMBHOE CONpOTUBEHNE 3a3e MIIAIOLLLEr0 YCTPONCTBA HeMTPpanu CUCTEMbI HU3KOTO Hanpsi>KeHs ¢
3MNEeKTPUIECKU HE3aBUCUMBIMK 3a3eMASAIOLWUMU YCTPOUCTBaMU TpaHCHOPMaTOPHON NoACTaHLUN U HerTpanu
CUCTEMbl HU3KOTO HaMNpPsKeHNS;

Ug— B cuctemax TN n TT — HOMUHaNbLHOE cpeaHeKBaApaTUYHOE HarpshkeHne nepemMeHHoro Toka
NNHEeMHOro NPOBOAHWKA OTHOCUTENBHO 3eMiU, B cuctemax IT — HanpsbkeHue nepemMeHHOro Toka Mexay
NNHENHBIM MPOBOAHUKOM WU HEATPabHBIM MPOBOAHUKOM UIN CREaHNM NPOBOAHUKOM COOTBETCTBEHHO;

U; — HanpskeHue noBpexxaeHUA MPOMBILLNEHHON YacTOThl, BO3HUKaOLLEe B CUCTEME HU3KOTO HanpsKe-
HUS MeXay OTKPbITbIMU NPOBOASALLMMN YACTAMN U 3eMeN BO BPEMS MOBPEXAEHUS;

U — KpuTudeckoe HanpsixeHne NpoMbILLNIEHHON YaCcTOThl MeXAY NIMHENHLIM NMPOBOAHVUKOM U OTKPbIThI-
MU NPOBOASLUMMN 4acTsIMU HU3KOBONbTHOrO obopyaoBaHus TpaHcopMaTopHOW nodcTaHuun BO BpeMms
noBpexaeHns;

U, — KpUTUYeCKOoe HanpsikeHne NpoMblLLIEHHON YacTOThl MEXAY MUHENHbIM MPOBOAHUKOM U OTKPbITbI-
MU NPOBOASLIUMU YACTSAMU HU3IKOBOMLTHOrC 0BOPYAOBAHUA YCTAHOBKMA HU3KOTO HamnpshKeHWs BO Bpems
noBpexaeHns.

MpumedvaHune 1— Kputndeckoe HanpsbkeHWe NpoMbllieHHON YacToTel (Uq n Us) — 370 HanpshxeHne, KoTo-
poe BO3HMKAET Ha U30MSILUM HU3KOBONBTHOIrO 060pyA0BaHUS U Ha YCTPOMCTBAX 3alUMThl OT NepeHanpsKeHnn, npucoeam-
HEHHbIX K CUCTEMAM HU3KOTO HanpsiXKeHus;
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1, — ToK noBpexAeHUs, NpoTeKaroLMiA No 3a3eMALLEMY YCTPOUCTBY OTKPLITLIX NPOBOASALLNX YacTen
obopyaoBaHWs yCTaHOBKN HA3KOMO HanpsbkeHUsl B TedeHne neproaa, Koraa MMeroTcsl noBpexaeHne Ha BbiCo-
KON CTOpOHE 1 NepBoe NoBpeXAeHNE B YCTaHOBKE HU3KOro HanpshkeHns (cM. Tabnunuy 44.A1);

I, — TOKNOBpEXAEeHNA B COOTBETCTBNM C411.6.2, NPOTEKaOLWMI MO 3a3eMIAIoLLEMY YCTPONCTBY OTKPbI-
ThIX NPOBOAALLMX YACTEN YCTAHOBKM HU3KOTO HAMPSXKEeHNs BO BPEMS NepBOro NOBPEXAeHNs B CUCTEME HUSKOTO
HanpspkeHus (cMm. Tabnuuy 44 .A1);

Z — nonHoe conpoTusneHne (Hanpumep, NonHoe conpoTUBEHWE YCTPOWCTBA KOHTPOMA U3CNALMK
(YKW), nonHoe conpoTuBnieHne NCKYCCTBEHHON HEATparnu) Mexay CUCTEMON HU3KOrO HanpsikeHns 1 3a3emris-
OLLMM YCTPONCTBOM.

MpumevaHue 2— 3azeMmnsolLee YCTPOUCTBO MOXHO CUUTATb SMNEKTPUHECKU HE3ABUCUMbIM OT OPYroro 3a-
3eMIdlowero yCTpOVICTBa, eCInn npeBbllleHne noteHuunana OTHOCUTENbHO 3eMITN HA O4HOM 3a3E€MIAICLLEM yCTpOVICTBe He

BbI3biBaeT HEAOMNYCTMMOE MpeBblIlEeHNe MoTeHuMana OTHOCUTENbHO 3eMNKM Ha APYroM 3a3eMrsiolieM YCTPOoWCTBe
{cm. M3K 61936-1 [1]).

442.2 TlepeHanpskeHUA B CUCTEMAX HU3KOTO HanpsiXKeHUs NpU 3aMblKaHUU Ha 3eMITI0 Ha CTOPOHe
BbLICOKOTO HanpsixkeHUs

B cny4yae 3aMbikaHUs Ha 3eMIII0 HA CTOPOHE BbICOKOTO HAaMpsPKeHUs MOACTaHLMN Ha 31eKTPOYCTaHOBKY
HM3KOro HanpshXXeHUs MOTyT BO3AENCTBOBATL crieaytoLne BUAbl NepeHanpsKeHNi:

- HanpsaxeHne NOBPEXAeHNA NPOMbILNEHHON YacToTbl (U);

- KpUTUYecKne HanpskeHna NpoMblLLNeHHon YacToThl (U 1 Us).

CooTeeTCTBYOWME METOAbI pacyeTa nepeHanpsKeHNA pasnnyHel X BUAOB NpuBedeHbl BTabnuue 44 .A1.

MpumevaHue 1— Tabnuua 44.A1 pacnpocTpaHsieTcsi Ha cuctembl |T ¢ BbiBe4eHHON HENTPAribHOW TOYKOW.
Ons cnctem IT 6e3 BbIBeAeHHOW HENTpanbHON TOHKM domkHa ObiTb nogobpaHa cooTBeTCTBYOWAas (hopMyna U3 ykasaHHbIX

B Tabnuue 44.A1.
U, —U,
MoacraHuus YcraHoBka HH |

A ] u 3
J._ Y Y\ | L2 | 1 |
- e I o

7 X2 STL N
| | VAR
S S, - B —
T T 1
I .
b
IEl[]RE Rg R
L

Pucynok 44.A1 — XapakTepHasi ynpoL,eHHas cxema BO3MOXHbIX CNocobOoB 3a3eMneHns NOACTaHUUM M HU3KOBOSNBTHON
YCTaHOBKM ¥ NepeHanpsi>XeHUi, BOSHUKaIOWMX B CNyvae NoBpexaeHunii

Ons cnyyas, Korga 3asemnsiiolimMe YCTPOUCTBa BbICOKOTO U HA3KOrO HanpsbKeHUs pacnoroXeHbl B Henoc-
peacTBeHHOW BNN30CTN Apyr OT ApYra, CyLecTBYIOT ABa cnocoba nx npuMeHeHNns Npu akcnnyaTauum:

- coeNHeHUe BCeX BblCOKOBOSMbTHbIX (Rg) W HU3KOBOMbLTHLIX (Rg) 3a3eMISAOLLMX YCTPONCTB Mexay
cobon;

- OTAENeHNe BbICOKOBOMbTHBIX (Rg) M HUSKOBOMbTHLIX (Rp) 3a3eMNA0LLNX YCTPONCTB APYr OT Apyra.

OCHOBHBLIM CMOCOBOM €BNAETCA B3auMHOe coeduMHeHue. Ecnn cucTeMa HU3KOro HanpsbkeHus
MOMHOCTbIC PAacnosioKeHa Ha TEPPUTCPUN 3a3eMITAIOLLLIENO YCTPOWCTBA BLICOKOTO HaNpsi>KeHWs, 3aseMnsiiomne
YCTPOMCTBA BLICOKOrO U HU3KOTO HaMpsikeHNs O0MKHbI BbITh coeAUHeHbI Mexay cobon (cM. M3K 61936-1 [1]).
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MpumeyaHue 2— OcobeHHOCTU pasnNUuHbLIX TMNOB 3asemneHus cuctembl (TN, TT, IT) npuBegeHsl B
FOCT50571-1.

Tabnwuuya 44.A1 — Kputndeckrne HanpsiKeHUs NPOMbILLINEHHOW YacToThl U HaNPsKeHUs1 MOBPEXAEHUST NPOMbILLIEH-
HOW 4acTOTbl B YCTAHOBKAX HU3KOTO HanpsikeHust

Tunbl cuctem Tunbl coeaAnHEHNA 3a3eMNALLNX U U U
3a3eMneHus yCTpPOIiCTB 1 2 f
Rg v Ry coeamnHensl Up* Re I + U, 0*
TT
Rg v Rg pasgenensi R I + U, Up* 0~
Rg v Ry coeamHenbl Up* Uy* Re I
TN
Rg v Rp pasgeneHsi Rg I + U, Uy* 0~
Rg v Z coeiuHeHbl Uy Re I-+ U, 0*
Re v R, paspenets Ugv3 Re I + Uy V3 Ry 1,
Rg v Z coeayHets Ug* Uy* Re Ig
IT
Re v R, coeavHeHbl B3anMHO Ugv3 Uy V3 Re I
Rg n Z pasgeneHbl R I + U, Upy* 0*
Rg v R, pasgeneHsl Re I + Uy<3 Uy V3 Ry I
* PaccmoTpeHne He TpebyeTcs.
** CMm. 442.2.1 BTopon abaall.
Mpu HaNU4YUK 3aMblKaHWsl Ha 3eMII0 B 3NEKTPOYCTAHOBKE.

MpumevaHnwne 3 — TpeboBanua gna Us n Uz nonyyeHsbl HA OCHOBaHUW KPUTEPUEB, MPUHUMAEMbIX NPV NPOekK-
TUPOBaHUM AN M30NALMN HU3KOBOBTHOIO 000PYAOBaHUS C yHETOM BPEMEHHBIX NMepeHanpskeHU NPOMbILLNEHHON YacTo-
Tbl {CM. Takxke Tabnuuy 44.A2).

Mpumedvanne 4 —B cncteme, HeNTpanb KOTOPON NPUCOEAMHEHA K 3a3eMISIOLLEMY YCTPONCTBY TpaHchopma-
TOPHOW MNoACTaHLMK, TaKue BPEMEHHbIE NepeHanpsKeHrs MOryT BO3HMKATh TAKXKE HA N30NALNY, HEe HAXOAsILLENCsl B 3a3eM-
neHHol obonoyke, ecnv o6opygoBaHVe PacnonoXeHo BHe 30aHus.

Mpumevanne 5—B cucremax TT n TN BblpaXkeHNs1 « COEANHEHBI» U « pa3gerneHbl» OTHOCATCS K SNeKTpuyec-
KoMy coeamHeHuo mexay Re n Rg. [Ins cuctemsl IT 3TV BblpakeHUs OTHOCATCS K ANEKTPUUECKOMY COEAMHEHUIO MEXAyY
Re v Z v coeanHennio mexay Re v Ra.

442.2.1 3HaueHUe U NPOAOIIKUTENBLHOCTL HaNpPsXKeHUA NPOMBILUNEHHON YacToOThl NPU NOBpPeXK-
OeHUn

3HaveHre HanpsaXxeHWs Npu nospexaeHun Uy, onpedeneHHoro no tabnuue 44.A1, KoTopoe BO3H/KaeT B
YCTaHOBKE HU3KOrO HanpshkKeHUs MexXay OTKPbITLIMU MPOBOALLUMU YACTAMNU U 3EMMEN, HE AOIDKHO MPeBbIWAaTh
3HaveHua U; Ans cooTBeTCTBYIOLLEN NPOACIMKUTENLHOCT NOBPeXAeHUs, NpUBeAeHHbIe Ha KPUBON PUCYH-
kad4.A2.

0O6bI4HO PEN-NpOoBOAHWK CUCTEMbI HA3KOTO HAMNPSHKEHUA MpUcoeanHeH Kk 3eMne 6onee Yem B OHOM TOY-
Ke. B 3aToMm cnyyae obllee akTMBHOE CONPOTUBIIEHNE YMeHbLuaeTcs. [ Takmx MHOTOKpaTHO 3a3eMiIeHHbIX
PEN-nposoaHuKkoB U; MoxeT BbITb orpeAeneHo Kak:

U=05Rg- I
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HanpsixeHve nospexgeHunna U, B
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PucyHok 44. A2 — [lonycTrmoe HanpsKeHne NOBPEXAEHWS B CUCTEME HU3KOMO HANPSPKEHUA NMPY 3aMblKaHW
Ha 3eMJTH0 B CUCTEME BbICOKOTO HanpsiKeHU s

MpwumeyaHun e — Kpreas, nokasaHHasi Ha pucyHke 44.A2, — no M3K 61936-1 [1]. Ha ocHoBaHun BeposiTHOC-
THBIX M CTATUCTUYECKNX JAHHBIX 3Ta KpUBasi 0TobpaykaeT H3KUI YPOBEHb pUCKa ANs NPOCTOro HAMXyALWero crydasl, Korga
HENTpanbHbIM NPOBOAHVK 3a3EMITEH TOMBbKO HA 3a3eMMAOLWLEM YCTPONCTBE TpaHcopmaropHon nogctaHumm. MNMosicHeHnst
ans gpyrmx cutyauum npveegeHsl B MOK 61936-1 [1].

442.2.2 3HauyeHUe U NPOAOMKUTENIbHOCTL KPUTUUYECKOTO Han pskeHUS NPOMbILLNEeHHON YacToThbl

3HaveHne 1 NPoAOIPKATENbHOCTE KDUTUYECKOTO HaMpshkKeHsa NpombllneHHon YactoTel (U, n Us) Hrsko-
BOMbTHOrc 060pYACBaHUSA B YCTAHOBKE HNU3KOIO HANPSHKeHUS NPy 3aMblkaHUA Ha 3EMITIC B CUCTEME BbICOKOTO
HanpsiXXeHWs1, paccYnTaHHble B COOTBETCTBUM ¢ Tabnuuenr 44.A1, He OOMXKHBI NPEeBbILLATL 3HAYEHUS, NpUBe-
JeHHbIX B Tabnuue 44.A2.

Tabnwuuya 44.A2 — [JonycTMMble KpUTUHECKME HaMNPSKEHUST MPOMBILLUITEHHON YacTOThI

MpoAoKUTENBHOCTL 3aMblKaHWS HA 3EMITI0 B CUCTeMaXx JonycTmoe KpUTUHECKOe HaNpsiXeHWe NPOMBbILLEHHOR HacTOThI
BbICOKOrO HanpskeHus t Ha 0BopynoBaHUM B YCTAHOBKAX HU3KOrO HanpsikeHus U
>5¢ U, +250B
<5c¢c Us +1200B

B cuctemax 6es HelTparnbHOro NpoBoAHMKa 3HaqeHne Uy crieqyeT NpuHMMaTh PaBHLIM JIMHENHOMY HAMNpsKeHUIo

MpumevaHnune 1 —Tlepeas cTpoka Tabnumubl OTHOCUTCH K cucTeMam ¢ BOnbLUIMM BpEMEHEM OTKITIOYEHUS, Ha-
NpUMep K CUCTEMaM BbICOKOTO HaMPsiKeHUs C U30NMPOBaHHOW HEUTParnbio UMM K CUCTEMaM BbICOKOTO HaMpsiKeHWs, 3a-
3eMI1EHHbIM Yepe3 Pe30HaHCHOE COMPOTUBMIEHNE.

BTopas cTpoka 0THOCUTCS K CUCTEMAaM BbICOKOTO HaNPskeHWs ¢ MarbiM BpeMeHEM OTKITIOHEHUs1, HanpuMep K cucTe-
MaM BbICOKOIO HarnpsikeHwsl, 3a3eMIeHHbIM Yepes Marioe norHoe conpoTtuenerHne. CoBMecTHO 06e 3TV CTPOKU SBMSIOT-
C$1 pacyeTHbIM KpUTEpMeM Ansi U30MNSILMKU HU3KOBONbTHOMO 060pYyA0BaHNs B OTHOLWEHWN BPEMEHHbIX NepeHanpsKeHun
npombIWwneHHol YactoTel (cM. MOK 60664-1 [2]).

MpumevaHune 2—B cucteme, HeWTPanb KOTOPON NPUCOEAMHEHA K 3a3EMITSIIOLWLEMY YCTPOWCTBY TPaHChOp-
MaTOPHON NOACTaHUMW, BOBHUKHOBEHMNE TaKMX BPEMEHHbIX NEPEeHanpPsBKEHMI BO3MOXKHO TakKe Ha U30MNSLUK, He Haxo-
Osilencs B 3a3eMneHHon obonovke, Anst 060pyaoBaHusl, PacnonoXeHHOro BHe 34aHUNA.
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442.2.3 TpeboBaHusA K pacueTy npefenbHbIX 3Ha4eHUN

JdonycTumble KpuTUdeckne HanpshKeHUs MPOMbILLIIEHHON YacTOTbl HEe AOSBKHbI MPEBbIWATL 3HAYEHUS,
npuBeaeHHble B Tabnuue 44.A2.

Jdonyctumoe HanpskeHne noBpeXxgeHnsa NpoMbILWIEHHON YacTOThl He OOMMKHO MPEeBbIWAaThL 3HavYeHune,
npuBeAeHHOe Ha puUcyHKe 44 A2,

[ns1 yCTaHOBOK, MUTAOLWMXCS OT pacnpenennTensHOn SNeKTPUNECKON CETU HU3KOTO HanpshkeHusl, Tpe-
GoBaHuA 442.2.11n442.2.2 BEINOAHAIOTCA.

Ansa BbINONHEHWSA BbllleyKka3aHHbIX TpeboBaHU HeobxoamMmMa KoopanHaLMa Mexay onepaTopoM cucTe-
Mbl BbICOKOIO HaMpsbKeHUs U 3aCTPOWLLIMKOM CUCTEMbI HA3KOTO HanpsbkeHus. ObecneveHne COOTBETCTBUSA
aTnM TpeboBaHNAM OTHOCUTCSA K OTBETCTBEHHOCTU 3acTpoiLMKa (BragenbLua, cnepatopa) nogcTaHLun, KoTo-
pbIN aomKeH Takke obecnevnsats cooTBeTCTBUE TpeboBaHnam MOK61936-1[1]. CnegosarenbHo, pacyet U,,
U, v U; ans 3acTpoiiLnka CUCTEMBI HU3KOTO HaNpsXKeHNa, Kak npasuiio, He TpebyeTca.

Bo3aMoXHBIMU MepaMuM ANs BbINOMHEHNS BbilLeyKkasaHHbIX TpeboBaHui ABNSAOTCS, HanpuMep:

- pasgeneHune 3a3eMNsALMX YCTPOUCTB BbICOKOrO HanpshkeHUs M HU3KOrO HanpsKeHus;

- U3BMEHEeHMe T1Na 3a3eMeHNA CUCTEMBI HU3KOrO HanpshKeHWs;

- YMeHbLUEHWe CONpPOoTUBIIEHUS 3a3emneHust RE.

442.3 Kputuueckoe HanpsikeHUe NpoMbILIEHHON YacToTbl B crnyvyae oGpbiBa HeMATpanbHOro
npoBogHnKkaB cucteMax TNuTT

Cnep,yeT YUANTbIBATb, YTO B Clly4ae OprIBa HeIZTpaJ'IbHOFO npoBOAHMKA B MHOFO(bElSHOIZ CuctemMe oCHOB-
Hasl, ABONHasaA U yChneHHaAa N30ALNN, a TakKe KOMMOHEeHTbI, paCCHATaHHbIE Ha HanpAXeHne Mexay JNIMHEAHBIM
n HeIZTpaJ'IbeIM npoBoAHMKaMn, MOryT BpDEMEeHHO NogBepraTtbCA BO34ENCTBUIO NINHENHOTO Hanpsa>XXeHunsd, KoTo-
poe MoxeT gocTuraTh sHaveHus U = +/3 U,

442.4 KpuTuUeckoe HanpsikeHUe NMpoMbILWNIEHHON YacToThl B cnyvyae 3aMblKaHUA Ha 3eMnio B
cucteme IT c HeATpasIbHBLIM NPOBOAHUKOM

Cne/:l,yeT YUUTBIBATL, UTO NPU CJ'IyLIaI7IHOM 3aMblKaHWW Ha 3eMIto HeI7ITpaJ'IbHOFO npoBOAHNKa B CUCTEME IT
M301AULNA KOMMOHEHTOB, PaCCHNTaHHbIX Ha HaMNpAXXeHne Mexgy NMUHEAHBIM U HeﬁTpaJ‘IbelM NnpoBOAHNKaMMN,
MOXeT BpeMeHHO noagesepratbcd BO3,EI,8IZCTBI/II-O NMUHENHoro HanpsaXXeHnd, KoTopoe MOXeT JOCTUraTb 3Ha4eHnA
U=+3U,.

442.5 KpI/ITI/I‘-IGCKoe HanpsaXxeHue npOMbIUJneHHOﬁ HYacCTOTbI B CNniy4dyae KOPOTKOro 3aMmblKaHUA MeX-

Ay NUHENHbIM npoBOAHUKOM U HeﬁTpaanblM npoBOAHUKOM

Cnep,yeT YUUTbIBaTb, YTO NPU BOZHUKHOBEHWUN KOPOTKOIo 3aMbIKaHNA B yCTaHOBKE HU3KOIo HanpsxeHna
Mexay NMHENHbIM NPOBOAHNKOM U HeIZTpaJ'IbeIM NPOBOAHMKOM HanpsaXXeHne Mexgy apyrmmMmu NMHENHbIMMN
NpPOBOAHNKaMWN N HEWTParbHBIM MPOBOAHWUKOM MOXET OOCTUraTh 3HadeHus 1,45 UO Ha BpemMsa o S C.

443 3awmuTta oT atMocdepHbIX UM KOMMYTaUUOHHbIX MepeHanpsXXeHun

443.1 O6wme TpeGoBaHUA

HaCTOFlLLI,I/IIZ pasgenycraHaBnmBaeT TpeGOBaHI/IFl no 3awinte 3NeKTPUYECKNX yCTaHOBOK OT NnepexoHblX
nepeHa I'Ipﬂ)KeHI/IIZ aTMOC(bepHOFO NpouCXoXxgeHund, nepegaBaemMblX I'II/ITaFOIJJ,eIZ cUcTemMon pacnpegeneHna
SMEKTPOSHEPTUU, U OT KOMMYTaLUOHHbIX NepeHanpsikKeHni.

3HaueHns KOMMYTaLMOHHBIX NepeHanpshkeHWA BbIBAOT HWXKE 3HAYEeHWIN aTMocepHbIX NepeHanpsixe-
HWIA, NosToMy cobntocaeHne TpeBoBaHMI K 3aLLMTe OT NepeHanpsikeHnin atTMocepHOro NponcxoxaeHnsa ocbec-
nevynBaroT TakKe 3allTy OT KOMMYTaLlMOHHbIX nepeHanpﬂmeHMVl.

MpumevaHne 1 — CTaTMCTUMECKME OLUEHKN N3MEPEHUI NOKA3bIBAIOT, YTO PUCK MPEBLIWEHNS KOMMYTALWOH-
HbIMW NepeHanpsKeHAMM YPOBHS NepeHanpsikeHui kateropum Il snsietca Hebonblwmm (cm. 443.2).

3HayeHNs1 NepeHanpsKeHWA, KOTopble MOTYT BO3HUKATbL Ha BBOAE B SNEKTPOYCTaHOBKY, 0XUAAEMOE
KONMM4eCTBO rPO30BbLIX AHEN B rody, pasMelleHne 1 XapakTepUCTUKA YCTPONCTB 3allMThl OT NepeHanpsikeHni
AOMKHBI YUUTLIBATHCA TakM oBpa3oM, YTobbl BEPOATHOCTb aBapUAHBLIX CUTYaLUA M3-3a NepeHanpshkeHui
GblNna NoHWKeHa A0 YPOBHS, AoMYCTMMOro Ansg 6esonacHoCT NoAei U COXpaHHOCTU MaTepUuanbHbIX LLeHHOC-
Ten, a Tawke AnA obecnevyeHnsa Tpebye Mol HenpepbIBHOCTU NpeaocTaBreHNs YCnyr.

3HauyeHNa NnepeHanpsHkeHUA Npn NepexodHbIX NpoLieccax 3aBUCAT OT cnocoba BbINOTHEeHUS NUTaroLLen
CMCTEMbI pacrnpegeneHnst aNeKTPoaHeprnn (NMUMHUSA, MPONOXKEHHaA B 3eMIe U BO3AYLUHAsA NUMHKSA), OT BO3-
MOHOTO HAaNMNY1sl YCTPONCTB 3aLUMThI OT NepeHanpskeHWA, pacrnonoXeHHbIX Bbllle BBOAA B 3NEKTPOYCTaHoB-
Ky Mo xofy pacrnpeneneHuns anekTposHepriun, 1 oT YPOBHS HaMpshKeHUs NTatoLLen ceTu.
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HacTosiwuin pasfen cogepknuTt ykasaHust 4ns ornpefeneHunsl, B Kakux criydasix salura oT nepeHanpsixe-
HUIA obecnednBaeTCa MepamMm 3alWMTbl OT NepeHanpskeHU, NPeaycMOTPEHHBEIMM B 31EKTPOYCTAHOBKE, a B
KaKnx gormkHa BbiTb o6ecnedeHa BHELLHUMM 3alMTHbIMW YCTPONCTBAMM.

Ecnunsawmra B cOOTBETCTBUN C JaHHbIM pazdeioMHe obecrnevmBaeTcs, 3TO 03Ha4YaeT, YTo KoopaMHaLma
N30M5LMM He rapaHTUpyeTca 1M AorbkHa ObiTb NponsBedeHa oueHka yuwepba, KoTopblil MoXeT BblTb HaHeceH
nepeHanpstkeHUsaIMI.

HacTosiwunin pasgen He pacnpocTpaHAeTcsl Ha nepeHanpsikeHus, BOSHUKaOLWMeE Npu NpsiMeblX yaapax
MOSTHAN U yaapax MOSTHUM, NPOUCXCASLLMX B HENOCPEACTBEHHON BNM30CTU OT ycTaHoBKU. [N 3awuTel oT
nepeHanpsiKeHUn NepexodHblX NpoLeccoB, Co3gaBaeMbIX MPSAMbIMA yaapaMn MOMHWK, criefyeT Nofb3oBaThb-
ca ctaHgapTamn MOK 62305-1 [3], M3K 62305-3 [4] 1 M3K 62305-4 [5], a Takke cTaHgapTamu cepuu
MOK 61643 [6].

HacTosiwunin pasgen He pacnpoCTpaHsieTCsl Ha NepeHanpstkeHus!, BO3HMKatoLWMe B cUcTeMax nepegadn
NHopMaL K.

MpnmedvaHnune 2— B oTHOWeHUN NepeHanpsXXeHMn NepexoaHbIX NPOLECCOB aTMOCEPHOrO NPONCXOXKAEHUA
pasnuuns ans 3a3eMeHHbIX U HE3a3EMINEHHbIX CUCTEM OTCYTCTBYIOT.

MpumevaHune 3— KoMMyTauMOHHbIE NEPEHANPSIKEHNS, TEHEPUPYEMbIE BHE YCTaHOBKU W NepeaaBaemMble Nno
nuTatoLLen CeTH, HaXoAATCSl HA PaCCMOTPEHWM.

MpumevaHune 4 — Puck ywepba oT nepeHanpsixeHnii paccmoTpeH B MOK 62305-2 [7].

443.2 Knaccudpukalma cTOMKOCTU 0GOpyAoOBaHMA K UMNYNbCHBIM HanpsxeHuaMm (knaccudpu-
KaLuA KaTeropyin nepeHanpsxeHus)

443.2.1 HasHaueHue knaccucpukaLmum cToMkocTu o6opyaoBaHUA K UMNYNbCHbLIM HanpsikeHUAM
(knaccudmkaumm KaTeropumn nepeHanpsHKeHUA)

MpumedvaHue 1— B uenax koopavHaLMM U3ONSLUKUKN B SNEKTPOYCTAHOBKAX ONpeaereHbl KaTeropum nepeHar-
psKEHUS 1 MPEACTABNeHa COOTBETCTBYIOLWLAS KNaccudmKaumsl CTOMKOCTY 3NEKTPUYECKOrO 0B0PYAOBaHUSI K UMMYSbCHBLIM
HanpsbkeHnaM (cM. Tabnuuy 44 B).

MpumevaHune 2— HoMmMHanbHasi CTOMKOCTb 060pYA0OBaHMS K MMMYNbCHBIM HaNPsHKEHUsIM — 3TO BblAepXu-
Baemoe 060pyaoBaHUEM MMNYNBCHOE HANPSHKeHWe, yKasaHHOe U3roToBMTenemM A5t 060pyaoBaHMs UK ero 4acTu U Xapak-
Tepuayiolee 3a4aHHyo cnocoBHOCTL ero U3oNsLuK BeiAEPXUBaTL NepeHanpshxeHus (B cooteeTcTBuUM ¢ M3AK 60664-1 [2],
nyHkT 3.9.2).

CronkocTb o6opy/:|,osaH|/|ﬂ K MMNYNECHBIM HanpaA>XXeHnAam (KaTeropvm I'IepeHaI'Ipﬂ)KeHl/llh) nenonb3yeTcAd
anda KJ'IaCCI/I(bI/IKaLI,I/II/I OGOpy,EI,OBaHI/IFI, nuTawuleroca HenocpeJCcTBeHHO OT nMTaroLen ceTu.

3Ha4yeHUs1 CTONKOCTH OGOpyD,OBaHI/IFl K UMNYNbCHBIM HanpaXeHudam, Bbl6paHHOFO no HOMUHaNbHOMY
HanpaXXeHuto, npuBedeHbl And onpeaeneHna pas3nnyHbIX ypOBHeIZ NpUroaHoCTn OGOpyD,OBaHI/IFl B OTHOLUEHUN
CpoKa CJ'Iy>K6bI 1M aonycTtMMoro pucka BO3HMKHOBEHNA NOBPeXAeHUA. BbI60pOM O60pyﬂ,OBaH nac KJ'IaCCI/ICbI/ILI,I/I-
pOBaHHOIZ CTOMKOCTLHIO K MMMNYINbCHbIM HaMpA>XXeHndamM BO BCEW SNEeKTPOoyCTaHOBKEe MOXeT ObITb 0becnedeHa
KoopaunHauna n3onAaunn, noH>xarwwad pUuCck BO3HUKHOBEHUA NOBpeXadeHA 40 A0NYCTUMOTIo ypOBHA.

MpumeyaHue 3— B GONbWUHCTBE SNEKTPOYCTAHOBOK NEepeHanpsiKeHNnst NepexoaHbIX NpoLeccos, nepeaaea-
eMble NUTaIoLWEeN CUCTEMON, HUXe MO X0y pacrnpeaeneHust SleKTPOSHEPrimn 3aTyXaloT He3HAUUTENBHO.

443.2.2 COOTHOLUEHMUE MEXAY CTOMKOCTbLI o6GopyAoBaHUMA K MMNYIIbLCHBIM HanpAXeHUusAM U
KaTeropuaMu nepeHanpskeHus

ObopydoBaHNe €O CTOMKOCTbHY K MMMYSbCHBIM HanpsKeHUaM, cooTBeTcTByowen IV kateropuu
nepeHanpsbkeHns, NpUrogHo ANs NPUMEHeHUs1 Ha BBOAE B 3MEKTPOYCTAHOBKY UK BOIM3M Hero, Hanpumep
BbllUe rnaBHOro pacnpegenutensHoro wuta. ObopyaosaHue [V kaTeropnn obnagaeTt c4eHb BbICOKON CTOMKOC-
TbIO K UMMYMbCHBIM HAMpskeHUsIM, obecnevmsaroLL el TpebyeMblil BbICOKAA YPOBEHb HaOeXHOCTH.

Mpumevanune 1—TlpuMepamm Takoro 0GOPYAOBAHUS SIBMSIIOTCS ANEKTPUYECKUE N3MEPUTENbHbIE NPUBOPHI,
YCTPONCTBA NEPBUNYHON 3aLLMTBLI OT CBEPXTOKA M YCTPOMCTBA CrIaXUBaHWS MyrbCauym.

O60pyaoBaHne co CTOMKOCTbH K MMMYNbCHBIM HanpsbkeHUsm, cooTBeTcTBYoLel |l kaTeropumneperan-
PSOKEHUS, MPUrcaHO A8 NPUMEHEHUS B CTaLMOHAPHBIX YCTAHOBKAX HIDKE MO X0y pacnpeaeneHns anekTpo-
3Hepruu, BKMoYas rmasHbl pacnpeae nMTenbHbIA LWAT, M obecneunBaeT BLICOKUIA YPOBEHb 3KCMTyaTaLMOHHON
paboTocnocobHoCcTU.

MpumevyaHune 2— [pumepamu Takoro 0GopyaoBaHUsA ABMSIOTCS pacnpeaenuTenbHble WWThI, aBToMaTn4ec-
Kne BbIKMoHaTeny, aNeKkTponpoBodKn, BKIOHas Kabenu, WNHbI, COEAUHUTENBHbIE KOPOOKU, BLIKIIOHaTENK, WTENCENbHbIE
pO3eTKM B CTaUMOHaPHbIX YCTAHOBKaX, 060pyaoBaHmne ansi NPMMEHEHUs B MPOMBILLIIEHHbIX YCITOBUSIX M HEKOTOPOE Apyroe
o6opyagoBaHne, HaNPUMep HeNOABUXHO YCTAHOBMEHHbIE ABUFaTeNM C NOCTOSIHHBIM NOAKITHOUYEHUEM K CTALIMOHAPHbLIM YCTa-
HOBKaM.
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OGOpyﬂ,OBaH 1e Co CTONKOCTLIO K UMNYNBECHBIM HANPAXKeHUAM, COOTBETCTByI'OLLI,eIZ I KaTteropunmnepeHarn-
pAXeHnd, npurogHo Aand nogknioyYeHnA K CtTalMoHapHbIM YCTaHOBKaM U obecneunBaeTt HOpMaJ'IbeIIZ YPOBEHb
CoOTBEeTCTBUA TpeGOBaHI/IFlM, npegbABAeMbliM 0BbIYHO K 3J1eKT pornpuemMHmnKam.

MpumedyaHune 3—Ipumepamu Takoro 06opyaoBaHUs SBISOTCA SNEKTPOOLITOBbIE NPUBOPLI U AHATNOMUYHbLIE
Harpysku.

OGOpyD,OBaHI/Ie CO CTOMKOCTBIO K MMMYTbCHBIM HAanpsaXeHUAM, COOTBeTCTByI'OLLI,eIz | kaTeropum nepenarn-
pAXKeHNd, NpurogHo ana NCnosib3oBaHWA TONTbKO B CTaUMOHAPHbBIX 3N1EKTPOYCTaHOBKaX 34aHnin B cny4daqax, Kor-
0a Ans orpaHnyeHus nepeHanpshkeHnin nepexoHbIX MpoLeccoB A0 3aJaHHOro YPOBHA NpMMeHeHbl cpeacTaa
3aunTbl, yCTaHOBNEHHbIE BHE oGopyp,osava.

MpumedyaHune 4 —pumepamm Takoro 06opyaoBaHNUs sSBNSIETCA 060PYyAOBaHUE, COAEPXKALLEe SMEKTPOHHbIEe
Lenu, HanpuMmep KOMIMbIOTepb!, ObITOBbIE NPUOOPL! C 3MEKTPOHHBLIM MPOrPaMMUPOBAHUEM U T. 4.

060py,qosaH|/|e CO CTOMKOCTBIO K NMMYJTbCHbIM HanpAXeHUAMm, COOTBGTCTByI'OLLI,eIZ | kaTeropuu nepenar-
PSOKEHWNS, HE OOITKHO MPUCOEOUHATECS HENOCPEACTBEHHO K pacnpeienTerbHON SNeKTPUYECKON CeTu.

443.3 BbInosfiHeHWe 3alUTbI OT NepeHanpsHkeHUn

3awmnTa 0T nepeHanpsikeHWn AokHa OblTb BbIMNOMHEHA B COOTBETCTBMM CO cneadyrowunmn Tpebosa-
HUAMMU.

443.3.1 3awuTa oT NepeHanpaAXeHUil B ANeKTpoycTaHOBKe

Hactoswmin nyHKT He NpuvMeHseTcs, ecnu gormpkHa 6biTb BbINONHEHA OLleHKa pyicka B COOTBETCTBUU
c443.3.2.2.

Ecnu ycTaHoBKa NUTaAETCs OT HU3KOBOBTHOM CETU, NMOTHOCTLIO NMPOSIOKEHHON B 3eMf1e, U HEe UMeeT BO3-
AYLHBIX TMHURA, 3HAUYEHUs1 CTOMKOCTU 000pYyaA0BaHUS K UMMNYNbCHBIM NepeHanpsi>keHnsaM, COOTBETCTBYOLLNE
Tabnuue 44B, aBnatoTca A4ocTaTOUHLIMU, U cleLManbHas 3awnTa oT NepeHanpsikeHnin aTMmocdepHoOro npouc-
XoxaeHusi He TpebyeTcs.

MpumevaHne 1—Kabenb C M30NUMPOBAHHBIMU XUNaMU 1 3a3eMINeHHON 060NOYKOW, NOABELIEHHbIA Ha Ono-
pax, paccMaTpMBaETCs Kak SKBMBANEHT kabens, MPOnoXeHHOro B 3eMIe.

Ecnu ycTaHOBKa NMTaeTcsa OT HUIKOBOMbTHOM BO3AYLIHOM NMHUM UMK BKITKOYaeT B cebs BO3AYLUHYHO
FIMHWIO N YNCTIO TPO30BbLIX AHE W B rogy meHee unu paeHo 25 (AQ1 B cooTreTcTBMM ¢ MOK 60364-5-51 [8]), cne-
LumnanbHas 3aluTa oT nepeHanpsXkeHnin atMocgepHoro npoucxoxaeHust He TpebyeTcs.

MpumedaHune 2 — HesaBncumo ot 3HadeHns AQ (B cootBeTcTBUM ¢ MOK 60364-5-51 [8]) 3awmTa oT nepeHan-
pshkeHnI ans 06opyaoBaHnsa MOXET okaszaTbesi HeoGxoaumon, ecnu TpebyeTcst Gonee BblICOKas HAAEKHOCTE UIU OXUAAIOT-
cs1 Gonee BbICOKUE PUCKK (HanprMmep, noxap).

B oboux cnyvasx 4omkHO BbIThb yAeNeHo BHUMaHWe 3alyuTe oT nepeHanpsikeHniA nepexoaHbIX npoLec-
coB 060pyA0BaHNSA CO CTOMKOCTLIO K UMMYTBCHBIM HAMPS)KEHUSM, CGOTBETCTBYHOLLEN | KaTeropun nepeHanps-
XeHus (cm. 443.2.2).

443.3.2 3awuTa OT nepeHanpsXXxeHUil NpyU NOMOLLU BHELLHUX YCTPOUCTB

Bo Bcex criydaax AOMKHO BbITb yAeNeHO BHUMAaHNe 3aLiuTe 0T NepeHanpsbkeHU ne pexoaHbIx npoLec-
coB 060pyA0BaHNA CO CTONKOCTbLIC K UMMYAbCHBIM HAMPS>)KeHUSAM, COOTBETCTBYIOLWeN | kaTeropun nepeHanps-
XeHusa (cm. 443.2.2).

443.3.2.1 3awuta oT nepeHarnpsiKeHuii B 3aBUCUMOCTIN OT BRHELLHNX BO3AEUCTBUIA

EcnuanekTpoycTaHoBKa NMTaeTCsA MO BO3AYLUHOW MUHUM UMW BKITHOYAaET B ce0s1 BO3OYLUHYIO MIUHUIO U YUC-
1o rpo3oBbIX AHeN B rogy cocTtasnsieT 6onee 25 (AQ2 B cooTBeTcTBUMM ¢ MOK 60364-5-51 [8]), 3awmTa ot
nepeHanpsxeHUn aTMocdepHOro NPOUCXoXaeHNa Heobxoanma, npu 3ToM He TpebyeTcs, YTobbl 3aLUTHBIRA
YPOBEHb 3aLUNTHOrO YCTPONCTRA BbiIf BhILLE, YeM YpOBeHs || kaTeropun nepeHanpsikeHus, NpuBeAeHHbIN B Tab-
nuue 44B.

MpumevyaHne 1 — YpoBEHb NEPEHANPSLKEHUN MOXKHO PErynMpPOBaTh MPU NOMOLLM YCTPOWCTB 3aLLMTLI OT ne-
peHanpsKeHWUI, YCTaHOBNEHHbIX BONW3W BBOAA B SMEKTPOYCTAHOBKY, UMW HA BO3AYLWHbLIX MUHKUSIX (CM. npunoxeHue B), unu
B OINEeKTpOyCTaHOBKE 34aHuns.

MpumedvaHnwune 2 —BcooreercTByn ¢ MOK 62305-3 nyHkTOM A.1 [4], 4iCno rpo30BbIX AHEW B rogy, paBHoe 25,
3KBMBANEHTHO 2,5 yaapam MonHumM Ha 1 kM2 B rof. 370 BbiBeeH0 13 hopMynbl
Ng =017,
rae Ng — vacToTa ygapoB MONHUK Ha 1 KM2 B FOZ;
T4 — 4MCNO rPO30BLIX CYTOK B roay.
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443.3.2.2 3awnTa oT NepeHanpsKeHuin B 3aBUCMMOCTN OT OLEHKM pucka

MpumevaHune 1— MeTogobLel oueHkn pucka npueseaeH B MOK 62305-2 [7]. B pasgene 443 npuHATO cyLuec-
TBEHHOE yNpoLLeHre 3Toro mertoga. OHO OCHOBaHO Ha KPUTUHECKON ANVHE dc BXOOAWMX NMHUIA 1 YPOBHE NOCNEACTBWN,
yKa3aHHbIX HIXe.

Ons pasnuyHbIX ypoBHER 3alMTbl paccMaTpuBaloTcs cnegytoLyme nocneacTBums:

a) kacatolmnecs YenoBeYveckon XXU3HN, HanpumMmep cnuctem GesonacHoCcTU, MeauLnHckoro obopyaosa-
HW1s B BonbHNLAX;

b) kacawwmecst npefocTaBNeHNs YCIyr HaceneHuo, HarnpuMep HapylweHUn B KOMMYHalbHbIX CETSX,
LEeHTPOB MHPOPMALNOHHBIX TEXHOMOMUIA, My3€eeB;

C) KacaroLmecs KOMMEPYECKON U NPOMbILLIIEHHON AeATENbHOCTH, HanpuMep oTenen, 6aHKoB, NPOMBbILL-
NEeHHBbIX NPeAnpUsiTUA, TOPrOBLIX PLIHKOB, CEMNbCKOXOIANCTBEHHBLIX NPeanpusTun;

d) kacawlwmecs rpynn oTAenbHbIX Nogen, HanpuMep GONbLUNX KUMbIX 34aHUNA, LepkBel, onCHbIX
NOMeLLEHNA, LLIKOST;

e) kacawlmneca oTAeNbHBIX M0AeN, HAaNPUMep XUMbIX 34aHNA, HeOOMbLLMX OUCHBIX TOMELLEHUA.

[ns ypoBHeN NOCMAeACTBUA, yKa3aHHbIX B MEPEUNCIIEHNAX a)—C), 3aLluTa OT NepeHanpskeHnin Heobxo-
anmva.

MpumevyaHune 2— He TpebyeTcs BbIMONHATE paCHETHYIO OLEHKY pUCKa Anst YPOBHEN NOCNeACTBUNA, yKa3aH-
HbIX B MEPEYNCIEHUsIX a)—C), T. K. pe3ynbsraTtom Takoro pacyera Bceraa siBnsercsi HeobxoguMoCTb BIMOMHEHUS 3aWNThI.

Ons ypoBHen nocneacTBURA, ykasaHHbIX B NepedncrieHnsx d) ue), TpebosaHme K BbINOMHEHWIO 3aLluThl OT
nepeHanpshKeHNA 3aBUCUT OT pe3yrbTaToB pacyeTa. PacyeT gomkeH ObiTb BLINOMIHEH C UCMONb30BaHeM op-
MyIbl, YKa3zaHHOW B npunoxxeHun C anga onpeneneHms anuHel d, KoTopas NpUHATa Mo CornalleHunio n HasblBaeT-
Cs YCNOBHOM ASIMHOMA.

3awura oT nepeHanpsxexHns Tpebyertca, ecnn d > d,

roe d — ycrnoBHas ANMHa B KM NATAIOLWEN NTMHUM paccMaTpUBaeMoro COOPY>XeHUs ¢ MakcumarbHbIM 3Ha-
yeHuem 1 km;

d. — KpuTuyeckasa aAnuHa;

d. B KM paBHa 1/Ng — 41151 YPOBHSA MOCNeacTBUIA, yKasaHHbIX B nepeduncnerun d), v pasHa 2/Ng — ans
YPOBHS MOCMeACTBUN, yKaszaHHbIX B NepeyncreHnu e),

rae Ng — 4acToTa yAapoB MOMIHMM Ha 1 KM2Z B rod.

Ecnu pacyeT nokasbiBaeT, YTO YCTAHOBKA YCTPOWCTB 3alUMTbl OT nepeHanpsikeHnia Heobxoguma, To
3aLUNTHBIA YPOBEHb 3TUX YCTPOMUCTB AOSMKEH ObITh BbILLE, YEM YPOBEHL NepeHanpskeHNA kaTeropuu ll, npmse-
JeHHbIV B Tabnuue 44 B.

443.4 TpeOyemas CTOMKOCTbL 000pYyAOBaHUA K UMNYNbCHBIM HanpsikeHUAM

O6opyaoBaHmne AormKHO BbiTb BbIBPaHO Tak, YTo6bl ero HOMUHaIbHAsA CTOMKOCTb K UMY IbCHBIM Hamnps-
XeHUsM Oblna He MeHee TpeByeMOn CTONKOCTU K UMMNYNbCHBLIM HanpsbkeHUaM, yKkasaHHoW B Tabnuue 44 B.

Tabnwuuya 44 B— Tpebyemas cTonkocTb 060pyA0BaAHMA K UMIMYSIbCHBIM HANPSHKEHUSIM

HomuHanebHoe HanpsbkeHne yCTaHOBKI/Ia), B Tpebyemast CTOMKOCTb K UMMNYIbCHBIM HAMNPSHKEHWUSM, kBb)
O60opynoBaHus OneKTpoBbITOBbLIX CneuunansHo
Ob6opynosaHua Ha 6
TpexdpaaHbie OpHodasHele BEOMIE B YCTAHOBKY pacnpegenuTenbHbIX npnubopos u 3aLULLEHHOrO
P CUCTEMBI CO W KOHEeYHbIX Lenen | 3NeKTponpueMHUKOB oBopygosaHus
cneTemel cpeaHen ToYKon (IV wareropus (Il kaTeropus Il (I kareropus
pen nepeHanpskeHus) P (Il kareropus P
nepeHanpseKeHns) nepeHanpsikeHns ) nepeHanpspkeHns )
— 120—240 4 2,5 1,5 0,8
230/400
277/480 — 6 4 2,5 1,5
400/690 — 8 6 4 2,5
1000 — 12 8 6 4
a) — B cooTBeTCTRMM ¢ M3OK 60038 [9].
b UMIMYNBCHOE BbIAEPXMBAEMOE HAMNPsSKEHNEe MEXAY NMHEeNHbIMU NpoBogHUKaMu n PE.
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444 Mepbl 3aWUTbI OT 3NEKTPOMArHUTHbIX BO34eNCTBUN

4441 O6wune TpeboBaHUA

HacTosawnin pasgen cogepXmMTt oCHOBOMNONaratowme pekoMmeHaaunm no nogasrieHUo aNeKTPOMarHUTHbIX
nomMex. 3reKkTpomMarHMTHas momMexa MOXeT PaccTPOWTL UMM NOBPEANTL CUCTEMbI MHAOPMALMOHHBIX TEXHOMO-
r1ia, cbopyacBaHue NHopMaLMOHHBIX TEXHOTOMUIA, a Takke 06opyaoBaHNE € 3MEeKTPOHHBIMU KOMMTOHEHTaMM
nnu uenamn. ToKX, BOSHUKAOLLME NPU MPo3oBLIX paspagax, KOMMYTaLUOHHBIX OnepaLunsx, KopoTKUX 3aMblka-
HUAX, N OpyrMe 3MeKTPOMarHUTHble ABMAeHUs MOryT MPUBOANTb K BO3HUKHOBEHMWIO MepeHanpsikeHuid un
3NEKTPOMAarHUTHBIX MOMEX.

Takue BO3AeNCTBUA ABNAOTCA Hanbonee THKeNbIMU:

- MPYU HANUYMM 3aMKHYTBIX MeTanIMYecKUX KOHTYPOB 6OMbLLOH NoLagun 1

- MpW Npoknaake no obLMM Tpaccam B 34aHUM pasfIMYHbIX 3/1eKTPOMNPOBOACK, HanpuMep, AN CUNoBOro
nMTaHns 1 ansa nepeaadn MHPOPMaLMOHHBIX CUrHAMNOB, NpeAHasHavYeHHbIX Ans o6opynoBaHus nHdgpopmaun-
OHHBIX TEXHOMOTUNA.

3HaveHne HaBeAEHHOTO HaMPSXKEHNS 3aBUCUT OT KPYTU3HbI HapacTaHus di/df Toka moMexu U oT pasmMepos
KoHTypa. CunoBkle kabenu, No KOToPbLIM NPOoTeKaroT 6oMbLINe TOKU C BBICOKUM 3HAYeHUeM KpYTU3HBI HapacTa-
HWsA Toka di/df (Hanprumep, NyckoBble TOKX ABUraTenein NMTOB UM TOKKU, PEryrpyemMble NonynpoBoaHUKOBbI-
MW BbINPAMUTENAMMU), MOTYT HABOAUTb B KaGensax cMcTeM NHOPMAaLUOHHBIX TEXHOMOMMIA NepeHanpsikeHus,
KOTOpble MOTyT BO34eACTBOBaTb Ha 060opyaoBaHMe WHOPMAaUMOHHBIX TEXHOMOTMA M aHanorMyHoe
obopynoBaH1e NN NoBpeXxaaTh ero.

B nomeLLeHnsaxX MeauLMHCKOTo HasHaqYe HUS U BONU3M HAX 3M1eKTpUudeckme UNin MarHUTHbIe NOs, CBA3aH-
Hble C 3MeKTPUYECKUMU YCTAaHOBKAMM, MOTYT BbI3bIBaTb NOMeXu B paboTe MeaULMHCKOro 060pyaoBaHUSA.

HacTtosawuii pasaen cogepkut nHdgopmauuio Ana cneuvanucToB B o61acT CTpouTenbcTBa 30aHuin n
ONS CNeLnanucToB Mo NpoeKTUPOBAHUIO U MOHTaXKY 3MEeKTPOYCTAHOBOK 3[4aHWiA, Kacarollyocsl HEKOTOPbIX
peLleHWiA, orpaHUuMBatOWNX INEKTPOMarHUTHele Bo3gencTBUs. OCHOBHOE BHUMaHWe yaeneHo Bo3AenCcTBu-
SIM, KOTOPbIE MOTYT NPMUBECTU K BO3HUKHOBEHWIC MOMEX.

444.2 (cBoGoAaHbLIN)
444.3 TepMuHbI U onpeaeneHus

OcHoBHEle TEpMUHBI M oNpedeneHus npuseaeHsl B f OCT P 50571.1. B HacTosIlWem cTaHgapTe npuMeHe-
Hbl cneayioLimMe TepMUHbBI G COOTBETCTBYIOLLMMU onpeaeneHusiMu:

444 3.1 cuctema ypaBHUBaHuA noteHuunanoB (bonding network BN): CoBokynHOCTb B3aumocoeau-
HEHHBIX MPOBOASLLNX KOHCTPYKLIMIA, KoTopas obecneynBaeT «3NeKTpPOMarHUTHLIA aKpaH» A58 SMeKTPOHHBIX
CUCTEM Ha YacToTax OT NOCTOSIHHOTO TOKA A0 HU3KOW pagnmoyacToThl.

MpumedaHWe— TepMUH «3MEKTPOMArHUTHbLIM 3KpaH» 03Ha4aeT Ntobyto KOHCTPYKLUMIO, UCNONB3YeMYyLo Ans OT-
BeAEHWA Mo APyromy KaHany, GnokMpoBaHusi LN co3gaHnsa NPEnATCTBUS NPOXOXAEHUIO ANEKTPOMarHMTHON aHeprumn. B 06-
LeM criydae cucTeMa ypaBHUBaHUsI NOTEHLMANOB He TpebyeT NprcoeanHeHns K 3eMre, 0gHaKo cucTemMa ypaBHMBaHus no-
TEeHLManoB, paccmaTpuBaeMasl B HaCTOSAIWEM cTaHgapTe, MPUcoeaMHeHa K 3emrie.

444 3.2 konbLeBOW NPOBOAHUKYpaBHUBaHUA noTeHuManos (bondingring conductor BRC): 3aszem-
nsowas WnHa, BbINOMHEHHas B BUAE 3aMKHYTOro KonbLa.

MpumeyaHwne— ObObIYHO KONbLEBOW NPOBOAHUK YPABHUBAHUSI MOTEHLMASOB, KaK YacTb CUCTEMbI YpaBHMBA-
HUSI NOTEHLMANOB MMEeT MHOXECTBEHHbIE coeaAMHEeHMs ¢ ObLLel cCUCTeMON ypaBHUBaHWUS NOTEHLMANOB, YTO YIy4LLaeT ero
3PPEKTUBHOCTE.

444 3.3 coBMelleHHaa cucTeMa ypaBHMBaHUSA noTeHuWanoB (common equipotential bonding
system CBN): Cucrtema ypaBHMBaHUS NOTEHLMAmNoB, obecnevnsaoLLas 3aluTHoe ypaBHUBaHNe NoTeHumna-
M0B U pyHKUMOHaNbHOE YpaBHUBaHWE NOTEHLMANOB.

444 3.4 ypaBHuUBaHUe noTeHUuanoB (equipotential bonding): 3nekTpunyeckoe coegmMHeHUe NpoBoas-
LMX YacTen Ans JOCTUKEHNS 3KBUMOTEHUNANbHOCTN.

444 3.5 ceTb 3aszeMnsAwWMX 3nekTpogoB (earth electrode network): YacTb 3aszemnsiowero
YCTPONCTBA, COCTOSALLAN U3 COeAUHEHHBIX Mexy COBO 3a3eMMsLLINX 3MeKTPOO0B.

444 3.6 cuctema ypaBHUBaHUA noTeHUuManoB cet4yaroro Ttuna (meshed bonding network
MESH-BN): Cucrtema ypasHMBaHWNA NOTEHLMAIOB, B KOTOPOM BCE COOTBETCTBYIOLLME OMOPHBIE KOHCTPYKL WU,
CTOMKN, WKadbl, a Takke oGpaTHEIN NPOBOA CUMOBOM CETN MOCTOAHHOIO ToKa CoeauHeHbl Mexay cobon 1 ¢
COBMELLEHHON CUCTEMOI ypaBHUBAHWUA MOTEHLMANOB BO MHOXECTBE TOUYEK U MOryT 0Bpa3oBbiBaTh (POPMY
ceTKu.
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MpwumeyvaHune—Cnucrema ypaBHMBaHWS NOTEHLMANOB B BUAE CETKU YCUNUMBAET SPPEKTUBHOCTL COBMELLEH-
HOW CUCTEMbI YPaBHUBAHUS MOTEHLMANOB.

444 3.7 WYHTUPYWOLMIA NPOBOAHUK ypaBHUBaHUA NOTeHUManos/napannenbHbIA 3a3e MNAOLWA
npoBoaHuK (by-pass equipotential bonding conductor/parallel eaarthing conductor PEC): 3azemndiowni
NPOBOAHWK, MPUCOEAMHEHHBIN NapannensHo 3kpaHaMm kabenen, nepeaaoWwmnx curHanbl U/nnnm nHdgpopmasnto,
41151 orpaHUYeHUs ToKa, NPOTeKatoLWero no aKkpaHam.

444.4 NMopaBneHWe 3NeKTPOMarHMTHbIX NOMeX

MNpu NPOEKTUPOBaHUM U MOHTaXE SMEKTPUHECKON YCTAaHOBKM criedyeT NPMMeHsTb YyKa3aHHbIe B HacTos-
WeM pasgene Mepbl MOHWKEHWUS 3r1eKTPUYECKUX U 3M1eKTpOMarHMTHbIX BO3AeNCTBUI Ha 3nekTpudeckoe obopy-
JosaHue.

CnenyeT NpMMeHATb TOMbKO Takoe arfeKkTpuyeckoe obopyaoBaHWe, KoTopoe oTBevaeT TpeboBaHWUsAM
COOTBETCTBYHOLINX CTAHAAPTOR HA 3NEKTPOMAarHUTHYH CoBMeCTUMOCTb (AMC) nnu tpebosaHusm k SMC cooT-
BETCTBYHOLLNX CTAHAAPTOB Ha MPOAYKLMNIO.

444.4.1 UCTOUYHUKMU 3NeKTPOMarHUTHbLIX NoMeXx

AnekTpudeckoe obopyaoBaHue, YyBCTBUTE IbHOE K 3r1eKTPOMarHMTHbIM BO3AEACTBUSM, He JOMKHO pac-
nonaratbcd BOMIM3M NOTeHUManbHbIX NCTOYMHMKOB 3N1EKTPOMAarHUTHON SMUCCUN, TaKUX Kak:

- KOMMyTaUUOHHbIE YCTPOUCTBA A151 UHOYKTUBHBIX HArpy3ok;

- AneKkTpUYeckue aAsMraTenu;

- hnroopecLieHTHOE ocBelleHNe;

- CBapCYHble MaLUUHBI;

- KOMNbOTEpPHI;

- BbINPSIMUTENIN;

- NpepbIBaTENNY;

- YyacToTHble NpeobpaszoBaTenn /perynaTopsl;

- MU THI;

- TpaHcdopmaTophl;

- KOMIMIEKTHbIE KOMMYTaLNOHHBIE YCTPOUCTRA;

- CUNOBLIe pacnpedenuTenbHbIe LWMHONPOBOAbI.

444.4.2 Mepbl NOHMXKEHUA 3NEKTPOMarHUTHbIX NoMeXx

Cnegyrowme mepbl yMeHbLLAT BO3AeNCTBUE 3MEKTPOMAarHUTHbIX NOMEX:

a) NpyMMeHeHWe AN 3neKkTpuieckoro 060pyaoBaHns, YyBCTBUTENbHOMO K 31eKTPOMarHUTHLIM MOMeXaM,
YCTPOWUCTB 3aLUUTHI OT NepeHanpsikeHUin u/nnm punsTpoB ANga yydlleHns 31eKTpoMarHUTHON COBMECTUMOCT U
B OTHOLUEH WU KOHOYKTUBHBLIX 31eKTPOMAarHUTHBIX SIRMEHU;

b) npucoeanHeHue MeTanmMyecknx o6onovek kabenei k COBMeLLEHHOM cucTeMe YpaBHUBAHNS NOTEH-
L1anos;

C) ycTpaHeHWe NHAYKTUBHbIX KOHTYPOB Mpy NOMOLLM NpoKknagkvi no obWwmnm Tpaccam cunoBblx, MHOP-
MaLMOHHBIX M CUTHANBHBIX LENen B 311eKTPONPOBCAKaX.

MpwumedyaHun e — WMHbopmaunoHHblie kabenn — 31o kabenu, NnpegHasHaqYeHHbIe AN nepeaaYy CUrHanos v MH-
hOPMAaLMOHHBIX AaHHbIX AMsi 060pyAoBaHUS MHPOPMALMOHHBIX TEXHONOMMIA U APYroro YyBCTBUTENBHOIO K SNEKTpoMar-
HWTHBIM MOMeXaM 06opyaoBaHUS;

d) pasgeneHune CUMOBLIX N CUTHAMbHBLIX kabenemn 1 BEINOMHEHWUE NepeceyeHns UMW Apyr Apyra, eCNn aTo
BO3MO>KHO NPaKTNUYECKU, NOA NMPAMbIM YriioM (cM. 444.6.3);

e) npuMmeHeHue kabenen ¢ KoHUEHTPUYECKUMU MPOBOAHNKAMN AN YMEHbLUEHNA TOKOB, HaBeAeHHbIX B
3alMTHOM NPOBOAHUKE;

f) NpuMeHeHNe CUMMETPUYHBLIX MHOMOXKUMbLHBLIX Kabenen (Hanpumep, aKpaHUpOoBaHHLIX kabenen c
OTAENbHBEIMU 3aLLMTHEIMU NPOBOAHUKAMU) AMst 3NEKTPUIECKNX COeAUHEHUN Mexay npeobpasoBaTensamm 1
areKTpoaBUraTensMm ¢ YacTOTHO-PerynMpyemMbliMU NpUBogaMU;

g) NpuMeHeHue curHanbHbIX 1 MHhopPMaLMOHHbIX kabenen, cooTBeTCTBYOLLMX TpeBoBaHUAM U3roTOBU-
TerA K 3NIeKTPOMarHMTHOM COBMECTUMOCTHU;

h) npu HanUuUM cCUCTEMBI MOSTHNE3 LTI

- CUNOBbIEe U CUrHanbHble kKabenu AOMKHbI BbITb OTAenNeHbl 0T TOKOOTBOAOB CUCTEMBI MONHUE3aLLUTHI
nMbo MUHUManNbHBEIM PaccTosiHAEM, NMMG0 MpKY NOMOLLM 3KpaHUpoBaHus. MrHUMansHoe paccTosiH1e OOMKHO
onpeaensaTsLes Npu NPoeKTUPOBaHUM CUCTEMBI MONHUE3aLWUThI B cooTBeTCTBUM ¢ MOK 62305-3 [4];

- MeTannm4eckne obonoYkM N BpOHA CUNOBLIX U CUTHAMBLHBIX Kabenein AoKHbI BbITb NPUCOeaANHEHbI K
cUCTEMEe ypaBHUBaHWA MOTEHLMANOB B COOTBETCTBUAM C TpEBGOBAHMAMN MOMHUE3aLWMWTLI, NPUBEAEeHHLIMA B
M3K 62305-3 [4] u M3K 62305-4 [5];
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i) Npy MCNONb30BaAHUM SKPAHUPOBAHHBIX CUrHAMbHbIX MK MHOPMAaLMOHHBIX Kabenen Ans nepegayn
CUTrHamnoB 1 HchopMaLnm AOMKHbI ObITb MPUHATHI MEPbI MO OrPaHNYEHMIO NPOTEKAHNS aBaPUINHbIX TOKOB CHUMO-
BbIX CUCTEM M0 3a3EMIIEHHBLIM 3KpaHaM U XK1Nam CUrHarnbHbIX UM MHGOPMaLVOHHbIX kabenen. B atom cnyyae
MOXeT noTpeboBaTbCcsl NpOKNasgka AONOMHUTENbHbLIX NMPOBOAHWMKOB, TaKMX Kak LUYHTUPYIOLMIA NPOBOOHWUK
ypaBHUBaHWS MOTEHLMASIOB A11s1 YCUIeHWs 3kpaHa kabens (CM. pucyHok 44.R1).

________ - —————
ToK NOBpeXaeHNs

>
=

[ [

| |
-

& 4

I MapannencHbIi NPOBOAHUK I

B NS yCUneHus akpaHa L

PucyHok 44.R1 — LUyHTUpYOLWNA NPOBOAHWUK ANS YCUINEHUA 3KpaHa B COBMELLEHHON cucTeme
YPaBHUBAHUS NOTEHLMANO0B

MpumedyaHune 1—Tpoknagka NPOBOAHMKA BOMM3N 00OMOYKM CUTHANBHOIO MM MHADOPMaLMOHHOIO kabens
yMeHbLUaEeT Nolaab KOHTYpa, CBA3aHHOTO ¢ 060pyaoBaHUEM, NPUCOEOUHEHHOIO K 3eMIIE TOMbKO 3aLLUTHLIM NPOBOAHU-
KOM. 3Ta Mepa CYLLIECTBEHHO MOHIKAET YPOBEHb UMMYIbCHbIX 3MNEKTPOMAarHUTHbLIX BO3AEWCTBMIA NPpK rPO30BLIX paspsaaax,

j) ecnucurHanbHbIE MMM MHOPMAaLMOHHBIE Kabenu ABMNATCS 0BLLMMM ANst HECKONbKMX 34aHUIA, NMTato-
LWKMXcs OT cucTembl TT, AOIKEH ObiTb MPMMEHEH LWYHTUPYHOLWMIA NMPOBOAHWUK YPaBHMBaHMA MOTEHUMUANOB
(cM. pUcyHOK 44.R2). MMHUMATbHOE CeYeHne MeIHOTO LUYHTUPYIOLLEro NPOBOAHMKA JOMKHO BbITb 16 MM2 1nn
SKBMBANeHTHONM MPOBOAUMOCTM ONS APYIMX METaroB. AKBMBANEHTHYHO MO NPOBOAUMOCTM MIOLLaab Nonepey-
HOro ceveHusi cnenyet onpenensitb B cootBeTcTBUN ¢ MOK 60364-5-54 (nyHkT 544.1) [10].

r N\, L1
=YY\ L2
1
- Ve ooV -0 L3
1
—————— © " N
|
1
|
| T T 1 T 1T T T T 1
I | | | | | |
I I [ [ |
I | ) | | | |
' Mo ni | N R N L e o 1 |
I i 1-e 3gaHue 2-e 3gaHne 3-e 3paHue
= 3amewawowun =
U1 napannenbHbIn
NPOBOAHUK
ypaBHUBaHUA
noTeHuManos

OKpaHNpOBaHHbIN CUTHaMNbHBIV Kabenb

PucyHok 44.R2 — lMpumep 3amMeluatoLLero unu WyHTUPYHLLLEro NMPOBOAHMKA ypaBHMBAHWSA NOTeHLManoB B cucteme TT

n pnMmevyaHue 2 — Ecnu 3a3eMneHHbINn 9KpaH ucnonb3yetcda B Ka4eCTBe NpoOBOAHUKA 06paTHOF0 TOKa cur-
HanbHON Lienu, MoXeT ObITb npUMeHeH CABOEHHbIN KoakcUanbHbI kKabensb.
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MpumevaHune 3— Ecnm cornacme o NOAKMIOHEHUMN 3KPAHOB TENIEKOMMYHUKALMOHHBLIX Kabenel K OCHOBHOW
CUCTEME YpaBHUBAHUS! NOTEHLMANOB HE MOXET BbiTb JOCTUIHYTO, OTBETCTBEHHOCTL 3@ UCKITIOYEeHWEe ONacHOCTK, KoTopas
MOXET BOSHUKHYTb U3-3a HEMOAKMIOYEHUA TakKnx Kabenen K OCHOBHOW CuUcTeme ypaBHUBaHnsA NoTeHUManoB, Bo3naraercs
Ha X Brnagenbua nnv oneparopa.

MpumevyaHune 4 — OTBETCTBEHHOCTb 3a yCTpaHeHue Npobnem, Bbl3BaHHbIX PA3HOCTbI0 HaNPsKEHUIA Ha No-
BEPXHOCTUN 3EMITM B NPOTSHKEHHBIX KOMMYHAINbHbBIX TENEKOMMYHUKALMOHHbIX CETSX, BO3/1araetcsi Ha oneparopoB TENekoM-
MYHUKaLWMOHHOM CETK, KOTOPbIE MOTYT MPUMEHNTb Apyrue cnocobbl;

k) nosTIHoEe conpoTuBneHne I'IpI/ICOGD,I/IHeHI/IIZ B CNCTEeMe ypaBHUBaAHMNA NMOTEHUMNANOB OAOJTXHO ObITb MO
BO3MOXHOCTW MUHUMaIbHbBIM, YTO 0becnevnsaeTcs cneayrwownm:

-3a cyet HaI/IKpaT‘-IaIZLIJeIZ ANMUHBlI NpucoeanHeHna nunn d)OprI nonepevyHoOro ceveHda NnpoBoAHUKA,
obecneynBaroLLeil HA3KOe 3HaYeHne MHOYKTUBHOIO CONPOTUBIEHNA U NMOJTHOIo CONpoOTUBIEHNA Ha MeTp A5n-
Hbl TPaACChbl (Hanpwvlep, nnetTeHad KoC4Ka C OTHOLWEHNEeM LWAPHbI K TOJTLWWMHE NATb K OﬂHOMy);

|) eClin 3azeMndilasn WnHa npeaHa3HadeHa ans BbliNoJIHEeHUA (byHKLI,I/IIZ CUCTeMbl ypaBHUBaHNA NMOTEH-
LUnanoB yCTaHOBKMN, cop,epmau.l,elh 3Ha4YUTEe sIbHOE KONMN4eCTBO oGopyp,osaHl/m I/IH(bOpMaLI,I/IOH HbIX TEXHOMOr M1 B
34aHuN, OHa MOXET BbITb BLINOJIHEHA B Buae 3aMKHYTOIO KoJIbLa.

MpumevaHune 6— 3ToM Mepe crneayeT OTAABATb NPEANOYTEHUE B 30AHWSIX TENEKOMMYHUKALUMOHHOW WH-
aycTpumn.

444.4.3 Cucrema TN

[N NOHWKEHUS 3NeKTPOMAarHUTHBIX BO3OENCTBUN cneayeT BuINoNHATL TpeboBaHMsa cneayowWwmx noa-
MYHKTOB:

444.4.3.1 B cylwlecTBYOWNX 30aHUAX, B KOTOPLIX COAEPKATCA UMK MOXET COAepKaTbCsl 3HaYUTENbHOE
KonmdecTBo 060pyaoBaHUS MHPOPMAaLIMOHHBIX TEXHOMOMIA, He pekoMeHayeTcs coxpaHaTb cuctemy TN-C.

Bo BHOBb COOpY>KaeMbiX 34aHUSIX, B KOTOPBLIX COAEPXUTCS U MOXKET COAEemKaTbCA 3HAYMTENbHOE KOMn-
YyecTBO 060pyaAoBaHNA MHPOPMALIMOHHBIX TEXHOMOMNIA, He AoMkHa NnpuMeHATbea cuctema TN-C.

MpumevaHnune—B nobol anektpoyctaHoBke cuctembl TN-C uMeeTcsi BEPOATHOCTb MPOTEKAHUS] TOKOB
Harpy3ku Uiy TOKOB NOBPEXAEHWS, OTBETBNAIOLLMUXCS YEPE3 CUCTEMY YPABHUBAHMSA NOTEHLMATOB, MO METaNIMYECKUM KOM-
MYHUKaLMSIM U KOHCTPYKLMSIM 34aHNS.

444.4.3.2. BcywecTBYHOLWUX 30aHUAX, MUTAICLLMXCA OT pacnpenesiuTenbHbIX 3M1eKTPUYECKNX ceTen HU3-
KOrO HanpsKeHusl, B KOTOPBIX COAEPKNTCS UMM MOXKET CoaepKaTbCsl 3HaUnTeNsHoe konuvecTro obopyaosa-
HWUS MHGOPMAaLMOHHBIX TEXHONOMMA, JorkHa OblTb ycTaHoBneHa cucTtema TN-S, HauvMHasa oT BBOAA B
3MeKTPOYCTaHOBKY (CM. pucyHoK 44 .R3A).

Bo BHOBb COOpY}XaeMblX 34aHUSIX, B KOTOPBLIX COAEPXKUTCS UMM MOKET COOEMKaTLCS 3HAYUTENBHOE KONMn-
YyecTBO 060pyA0oBaHUSA MHOPMALMOHHBIX TEXHOMOTNIA, ACMKHa BbITb ycTaHoBNeHa cuctema TN-S, HaumHas
OT BBOJa B YCTAHOBKY (CM. pucyHok 44.R3A).

MpumevaHue—>3ddekTnBHocTb cnucteMbl TN-S MOXKeT BblTb MNOBbILLIEHA MPUMEHEHMEM MOHUTOPUHIOBBIX
ycTponcte guchdepeHumansHoro Toka (RCM) B cootBeTcTBMM ¢ MBK 62020 [11].
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npOBO,EI,HI/IK ypaBHUBaHUA

rnoTeHLManos N L
(Npn HeoGxoAMMOCTH) PE
<D
—_—
) PE,N, L
OGopyaosaHue 1

M \(
—

CurHanbHbIn
unu nHcopmauuoHHbIl kabenb

L

O6opyaosaHune 2

L7

\/ MutaHue
>>/ : OT KOMMYHarbHOW CeTn

1} B HopmanbHomM paBodem pexume nagerHne Hanpsbkennss AU B PE-NpoBogHuKe OTCyTCTBYeT.

2) KoHTypbl OrpaHM4eHHoN Nnolwaam, co3aaBaemble CUrHanbHbIMKU N MHOPMAaLMOHHLIMK KaBernsmMmu Ans nepe-
Aaun CUrHaMoB UM MHoPMaLnK.

PucyHok 44.R3A — VicknioueHne TOKOB HENTPANbHOIO NPOBOAHUKA B KOHCTPYKUMU, NPUCOSANHEHHON K CUCTEME YpPaB-
HVMBaHUsI NoTeHUManoB, npumMmeHeHnem cuctembl TN-C-S ¢ pasgenennem PEN-npoBoaHMKa Ha 3alMTHLIA NnpoBogHuk PE
W HeWTpanbHbIli NpoBoAHVK N Ha BBOAE NUTAHKUS B 3N1EKTPOYCTAHOBKY OT KOMMYHaIbHON CeTu

444 .4.3.3 B cylwecTBYIOWMX 34aHNSX, B KOTOPBIX YCTaHOBKA HU3KOTO HanNps>KeHWs NONHOCTLIo, BKITHOYas
TpaHcopmaTtop, 06CcnyXMBaeTca TOMNLKO NOTpebuTenem 1 B KOTOPLIX COAEPXKUTCS UM MOXET COAemKaTbCa
3HaYMTENbHOE KONMYecTBO 06 opyAOBaHNSA MHPOPMALMOHHBIX TEXHOMOTI, 4OMXKHA ObITb yCTaHOBNEHA cUcTe-
mMa TN-S (cm. prcyHok 44.R3B).
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MpoBogHWK ypaBHNBaHUS
noTeHLManos N b
(npn HeobxoaMMOCTK) PE

=

PE, N, L

CuvrHanbHbIA
unun MHOpPMaLMOHHLIN kabernb

AU

O6opyaoraHve 2

—— —
" -
e

1) B HopmarnbHoM paGoyem peskume nageHve Hanpsbkernst AU B PE-npoBogHuke OTCYTCTBYET.
2) KoHTypbl OrpaHMYeHHON NMowaam, Co3AaBagMble CUTHANBHBIMN UK MHAOPMALMOHHLIMK Kabensamn ans nepe-
Ja4v CUrHanoB Ny nHpopMaLnn.

PucyHok 44.R3B — VcknioveHue TOKOB HENTPanbHOTO NPOBOAHUKA B KOHCTPYKUMW, MPUCOEAUHEHHON K CUCTEME YPaB-
HUBaHWsI NOTEHUMANOB, MPUMeHeHUeM cuctemsl TN-S B 3NeKTpOyCTaHOBKe 34aHusl, NuTatoLuenca oT COOCTBEHHOMO
TpaHcdopmaTtopa noTpebutens

444.4.3.4 Ecnu B cyllecTByloLWeN ycTaHoBKe BeinonHeHa cuctema TN-C-S (cM. pucyHok 44.R4), KoHTY-
pbl, 06pasyemble CUrHaMbHBIMU MY MHAOPMaLNOHHBIMW kKabensaMn Ans nepegadn CUrHanos unu uHdgopma-
LN, MOryT ObITb yCTPaHeHbI:

- 3aMeHON BCeX YacTel 3MeKTpOoyCTaHOBKM, BLIMOMHEHHEIX No cucTeme TN-C, nokasaHHLIX Ha PUCYH-
ke 44 R4, cuctemoii TN-S, kak nokasaHo Ha pucyHke 44.R3A, unu,

- CNN Takas 3aMeHa HEBO3IMOXHA, NCKITIOYEHUEM COEANHEHNA pas/IMYHBIX YacTen ycTaHoBKN TN-S cur-
HaNbHBLIMW UM MHDPOPMALNOHHBIMK KabenamMu Anda nepegadn cUrHanos UK MHopmaumm.
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MpoBOAHMK YPaBHUBAHUS
noTeHynanos L
(npu HeoBxoanmocTK)
PEN
3)
PE,N, L
Obopyaosanue 1
——
Nt 1

AU

Y CurHanbHbI
! unn uHOpPMaLMOHHbIN kabenb
! ‘ PE, N, L
i
i
A O6opynoBaHue 2
—

1) Napenve Hanpsixernsi AU B PE-NpoBoOgHUKE B HOPManbHOM paBodemM pexume.

2) KOHTypbl OFpaHMYEHHON MNOWAAM, CO3AaBAEMbIE CUTHAMBHBIMI UK MHADOPMALMOHHLIMK Kabensamu ans nepe-
Ja4v CUrHanos uUnu nHopmaymn.

3} CTopoHHMe NpoBOASILLME HACTH.

MpwmedyaHwune— Tok, koTopbin B cucteme TN-S NnpoTekaeT TONbKO NO HENTPanbHOMY NPOBOAHWKY, B CUCTEME
TN-C-S npoTekaeT Takxe Nno 3KpaHam Uy STarnoHHbIM NPOBOAHUKAM CUrHarbHbIX Kabernew, OTPbITbIM NMPOBOASALLMM Yac-
TAM ¥ CTOPOHHWM MPOBOAALLMM HacTAM, HANPUMEP METarnNnOKOHCTPYKUMAM 30aHNA.

PucyHok 44.R4 — Cuctema TN-C-S ¢ pasgeneHnem PEN-npoBogHMKa HA 3aLLMTHBIN NPOBOAHUK PE 1 HENTpanbHbIN
npoBoaHKK N B cylLecTByOWEN 31EeKTPOYCTaHOBKE 34aHNs

444.4.4 CuctemaTT

B cucteme TT, Takol, Kak nokasaHa Ha pucyHke 44.R 5, HeobxoanMOo y4mTbIBaT b NepeHanpskeHUs, KoTo-
pble MOTYT CYLLECTBOBATb MeXay TOKoBeAYLLMMN HYacTAMN U OTKPbITBIMU NPOBOAALLMMN YacTAMU B TEX CNy4a-

SIX, Korga OTKpbITble MPOBOASLLIME YacTU PasiuuHbIX 30aHWA NpucoefuHeHbl K pasHbIM 3a3eMNgioWwnum
YCTPOWCTBAaM.
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1

PE, N, L

rOCT P 50571-4-44—2011

PE,N, L

CvrHanbHbIA
N1 MHPOPMaLMOHHLIN Kabenb

ObopynosaHue 2

1) Napenne Hanpsikennsi AU B PE-npoBogHUKe B HOPMarbHOM paBoyeM pexume.
2) KoHTypbl OrpaHUYeHHON NMOLWaam, CO3AaBaeMble CUHAMNBHBIMK NI MHDOPMALIMOHHBIMK Kabenamu ans nepe-

JAa4u CUrHanoB Unn MHopmMaumnm.

PucyHok 44.R5 — Cuctema TT B 3reKTpoyCcTaHOBKE 34aHUsI

444.4.5 CucremalT

B TpexdbasHor cucteme IT (cMm. pucyHok 44.R6) cnegyet yduTbIBaTL, YTO NMPY € AMHUHHOM MOBPEXAEHUN
N30NALAM MeXay NTMHENHbIM MPOBOAHUKOM 1 OTKPLITOW MPOBOASALLEN YaCTbio HAMNPSKEHUEe MeXay HEemnoBpeK-
AEHHbIM JIMHENHbIM NPOBOAHUKOM WM OTKPLITON MPOBOASLLEN YacTbio MOXeT AoCTUraTb YPOBHS fIMHENHOro

HanpsaXxXeHn4.

MpwumeyaHune— JnekTpoHHoe 0boOpydoOBaHUE, MUTaHKWE KOTOPOro OCYLLECTBNSIETCS HEMOCPEeACTBEHHbIM
NOAKIIOYEHUEM MEXAY NTMHENHBIM NPOBOAHUKOM W HENTPanbHbIM NPOBOAHVKOM, JOMKHO BblAEPXKUBaTb Takue nepeHa-
NPSUKEHUsT MEXAY NTMHENHbIM NPOBOAHUKOM W OTKPLITEIMY MPOBOASAWMMY HacTsMK (CM. COOTBETCTBYWOLWEee TpeGoBaHne
FOCTP M3K 60950-1 Ha obopyaoBaHue MHhOpMaLMOHHbIX TEXHONOMMI).
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[MNpoBOAHWK YpaBHUBAHUA
noTeHUManos L
(npw HeoBxoanmocTK)

)
m

/

PE,N, L

O6opynosaHue 1

CurHanbHbli
M1 MHOPMALIMOHHLIN Kabenb
PE,N, L

AU

>

_,_____4__
A

O6opyaosaHue 2

{
A

1) Napenne Hanpsixernsi AU B PE-npoBogHuUKe B HOPMabHOM paBoyuem pekumMe.
2) KOHTYpbI OrpaHMYEHHON NMOWaan, CO3AABAEMbIe CUTHAMBHLIMM MM MHAOPMALMOHHBIMK Kabensamn ans nepe-
Aaqy cUrHamnoB unu MHopMauun.

PucyHok 44.R6 — Cucrtema IT B 9NeKTpoyCcTaHOBKE 34aHus

444.4.6 TNuTaHUe OT HECKONIbKUX UCTOYHUKOB
Mpy NUTaHUN OT HECKOMBKNX UCTOYHWUKOB crieyeT NPUMEHATL Mephl, ykaszaHHble B444.4.6.11444.4.6.2.

MpuvumeyaHne—Tlpn NPUMEHEHMN MHOMOKPATHOIO 3a3eMMeHUss HeNTpanbHbIX TOYEK UCTOYHUKOB MUTaHUA
TOKM B HEMTpaIbHbIX NPOBOAHMKAX MOTYyT NpoTeKaTb B 06paTHOM HanpaBneHn K COOTBETCTBYIOLLEN HENTPanbHON TOYKe
HE TONbKO MO HENTPANbHOMY NPOBOAHUKY, HO TAKGKE W NO 3aLLMTHOMY NPOBOAHWKY, KaK MNOKa3aHo Ha pucyHke 44.R7A. Mo
3TON NpWYMHE CyMMa NapLmanbHbIX TOKOB, MPOTEKAIOWMX B YCTAHOBKE, YXe He ByaeT paBHa Hynio, B CBA3M C YeM Co3aaeT-
€Sl Napa3uTHOE 3MEeKTPOMAarHWTHOE MoJie, aHaNOrMYHoe Co34,aBaeMOMy OOHOXUTbHLIM kKabenem.

B cny4ae npuMeHeHUs OHOXUMNbHBIX kKaBenei, No KOTOPbLIM NPoTeKaeT NEPEMEHHBIN TOK, BOKPYT Npo-
BOOHMKA XNkl kabena obpasyeTcsa KpyroBoe 3/1eKTpoMarHUTHOe Nomne, KoTOpoe MOXeT Bo3AelCTBoBaTh Ha
anekTpoHHoe o6opyaosaHne. AHanorMyHeIe Nonsa cosgarTes Takke ToKaMu rapMOHUK, HO 3TU MO 3aTyxatoT
BbICTpee, YEM Te, KOTOPLIE CO3AAKTCA OCHOBHBIMU TOKAMMU.
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PucyHok 44.R7A — Cuctema TN-S ¢ HECKONbKUMU UCTOYHMUKAMMW NMUTAHUS U C HEAOMYCTUMBIM MHOTOKPaTHbLIM
coeauHeHnem mexay PEN-npoBogHukom n 3emnen

444.4.6.1 MNntaHue oT HECKOMNBKUX NCTOYHUKOB B Cucteme TN

B cnydae nuTaHus anekTpoycTaHoBKM B cucteme TN OT HECKOMNMbKUX MCTOMHWKOB HENTPASibHbIE TOYKM
BCEX UCTOYHUKOB MO COODpaKeHNsaM 3NeKTPOMarHUTHOW COBMECTUMOCTU AOMKHbI ObiTb COeOMHEeHb! Mexay
o601 N30NMpPOBaHHbLIM NMPOBOAHUKOM, NPUCOEANHEHHbLIM K 3eMIie B 04HOWN 06 LLel A5t BCEX UCTOYHNKOB TOYKE,
pacnonoXeHHON B LEHTPE MEeXAY UCTOYHUKaMu (CM. pucyHok 44.R7B).
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"= WCTOMHMKOB OTKpLITLIE NpoBOASLLME =
nUTaHUA Yyactu
AnekTpoycTaHOBKa

a) He ponyckaeTcsl HEeNOCPeACTBEHHOE NPUCOSAMHEHUE K 38MIe HU OfHOI HeWTPanbHOI TOUYKU TpaHcthopMaTopa
WITK reHeparopa.

b) MpoBoaHUK, COEAMHSAIOLLMIT HEATPanbHbIE TOYKM BCEX TPaHCOPMaTOPOB UMM BCEX FeHEpaTopoB, [OIKeH BbiTb
M30NUPOBaHHLIM. 3TOT NPOBOAHUK siBNAeTca PEN-NpOBOAHUKOM U MOXKET BbiTh Tak M 0603HaYeH, OQHAKO OH HE [JOMKEH
NPUCOEAMHATBCA K SNEKTPONPUEMHUKAM, O YeM AOITKHA 6bITb BEINOMHEHA NPEaYNPEeXaaloLwan HaanNueb, NPUKpenneHHasn
K HEMY UMK YCTaHOBINEHHAS PAAOM C HUM.

©) [lorkHO BbIThb BLIMOMHEHO TONBKO OfIHO COEANHEHUE MEXAY B3AMMHO COEIMHEHHBLIMU HEATPANBHBIMN TOHUKaMM
MCTOYHMKOB NuTaHusa n PE-npoBogHMKOM. OTO coeguHeHne JOIMKHO HaxXoAUTBLCA BHYTPM MNaBHOMo pacnpegenurenbHoro
wuTa.

d) MoxeT 6biTb BLINOMHEHO AONOMHATENBHOE 3a3eMneHne PE-npoBoaHuKa B ANEKTPOYCTAHOBKE.

PucyHok 44.R7B — Cuctema TN-S ¢ HeCKONbKMMM NCTOYHUKAMWU NUTAHUSA C NPUCOSANHEHUEM HENTParbHbIX TOYEK
K 3eMre B O4HOM 1 TOM e TOYKe

444 4 6.2 TnuTaHne OT HECKONBKNX UCTOYHUKOB B cucteme TT

B cnyyae nutaHusa anekTpoyCTaHOBKU 31EKTPO3HEpPrmen oT HECKONbKUX UCTOYHUKOB B cucteme TT no
coobpakeHNAM 311eKTPOMarHMTHOM COBMECTMMOCTH PEKOMEHAYETCH, YTOGbI HEMTParbHbIE TOYKN BCEX UCTOM-
HUKOB BbINK coeaMHEHbI MeXay COO0M M NPUCOEIMHEHbI K 3eMINe TOMLKO B OHOM TOYKE, pacnonoKeHHON B LLeH-
Tpe MeXxay UCTOYHUKaMU (CM. pUcyHokK 44 R8).
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3asemneHue Sac 3asemneHue
UCTOUHUKA NUTaHNS SnexTpoycraHoska rIeKTPOYCTAHOBKH

a) He ponyckaeTcs HEenocpeAcTBeHHoe NPUCOeUHEHME K 3eMIIe HU OHON HeATPanbHON TOUKM TpaHctopmaTopa
Unu reHepaTopa.

b) MpoBoAHWK, COBAMHSIIOLLMI HEMTPAribHBLIE TOYKW BCEX TPaHChOPMATOPOB MITM TEHEPATOPOB, AOMKeH BbiTh U30-
NUPOBaHHbIM. DTOT NPOBOAHUK ABNAETCA HEWTParbHbIM NMPOBOAHUKOM U MOXET ObITh Tak M 0603HaYeH, OAHAKO OH He Ao~
XEH NPUCOedMHATLCA K 3NeKTponpUeMHUKaMm, 0 YeM AomkHa 6biTb BbINONHEeHa npeaynpexaalLwasn Hagnucb, NpMKpenneH-
Hasi K HEMy UMK YCTaHOBINEHHAA pAAOM C HUM.

©) [JOMmKHO GbiTb BLINMONHEHO TOMLKO OAHO COSAUHEHUE MEXOY B3aUMHO COEAVHEHHLIMM HEATPaNbHBIMU TOUKaMMU
UCTOYHMKOB MUTAHUA U HEWTPanbHbLIM NPOBOAHUKOM. 3TO COEAUHEHME AOMKHO HAaXOAUTLCS BHYTPU rMaBHOro pacnpese-
NUTENBLHOIO LUTa.

PucyHok 44.R8 — Cuctema TT ¢ HECKONBKUMW MCTOYHUKAMM NMUTAHUSA C NPUCOEANHEHUEM HETPaNbHbIX TOUYEK
K 3eMne B OQHOWM 1 TOM Xe TouKe

444 4.7 lMepekniovyeHUe UCTOYHMKOB NUTAHUA

B cuctemax TN nepekntoueHne NUTaH1s C OOHOrO UCTOMHMKA Ha APYFrO UCTOMHUK AIOMKHO BbIMONHATHLCA
npy NOMOLLM KOMMYTaLUWUOHHOIO YCTPOICTBAa, Nepeknioyalowero 04HOBPEMEHHO NMNHENRHbIe MPOBOAHVKA U
HeWTpanbHbIA NPOBOAHUK, €CNN OH UMEETCS B ANEKTPOYCTaHOBKe (CM. pUCYHKM 44 RI9A, 44 R9B, 44 R9C).
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MutaHue Mutanne
OT 1-M0 UCTOMHMKA OT 2-I0 UCTOMHUKA
. N » N
L1 L1
L2 L2
L3 L3
PE ,r

OneKTponpUeMHUK

MpwumeyaHune— Takoe NEPEKTIOYEHNE NPeJOTBPaLLAET BOSHUKHOBEHME 3NEKTPOMarHUTHBIX Monen, coaa-
BaeMbIX 6rnyxgariwmnMm ToKaMy B OCHOBHOW CUCTEME MWTaHWsI SNEKTPoyCcTaHOBKY. CyMMma TOKOB B OQHOM kabene QomkHa
6bITb paBHa HYM0. 3TO rapaHTUpyeT NPOTEKaHUE Pa3HOCTU TOKOB NTUHENHbIX MPOBOAHWUKOB MO HENTPanbHOMY NPOBOAHUKY
TONbKO TOM Lenu, Ha KOTOPYIO NEPEKMIoYaETCA MMTaHNe 3M1eKTPOYCTAHOBKY.

Tokun 3-i1 rapmonuku {150 ') NMHERHbIX NPOBOAHUKOBR A40BaBNAOTCA K TOKY HENTPanbHOro NPOBOAHUKA C TEM Xe
cambIM yrrom casura as.

Pucyrok 44.ROA — lMepekniodyeHne NnUTaHns Ha anbTePHATUBHBIN TPEXMA3HbBIN NCTOYHWK 4-NOMIOCHBIM
nepeknoyarenem
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MpuMeyaHune — MepeknoyeHne Ha pe3epBHbI MCTOYHUK NMUTaHKS B TPeXdasHoW ceTu Npu NOMOLLM HECOOoT-
BETCTBYIOLLEro TPEXTOMIOCHOo NepeKrioyaTens NPUBOAUT K NPOTEKaHUIO HEXeNaTe bHbIX yPaBHUTENbHBIX TOKOB, KOTO-
phi€ CO3/1al0T 3M1IeKTPOMAarHUTHbLIE Nons.

PucyHok 44.R9B — lMpoTekaHne TOKOB B HENTpanbHbIX NPOBOAHMKAX NPU NEPEKITIOYEHNU Ha anbTepPHaTNBHbLIN
TpexdasHbI NCTOYHUK MUTAHUA HECOOTBETCTBYIOLLUM TPEXNONKCHBLIM NepeknyaTenem

47 23



rOCT P 50571-4-44—2011

Cucrema 6ecnepe6oiiHoro el K 1
nuTaHns s
B B L A - B B
!_ ;

.

OnekTponpuemMHUK

L

MpumeyaHune— lNpucoeguHeHne K 3eme BTOPUYHONM Lenn arperata 6ecnepeboiiHoro nutanus (ABI) He
ABNAeTCA 06s3aTenbHbIM. ECrK 3TO NprcoeaVHEHNE He BLIMOMNHAETCS, B pexume nutannsa ot ABlN nuTaHne 6ygeT ocyue-
CTBINATBLCA NO TUNY CUCTEMbI |T, a B pexnMe NnTaHns ¢ napanneribHblM BKITIOYEeHNEM UCTOYHUKOB N TaHWNA TUN 3a3emMrie-
HUA 6y,qu COOTBETCTBOBATb TUNY CUCTEMbI 3a3€eMNEHNA OCHOBHOIO NCTOYHUKA.

PucyHok 44.R9C — lNepeknioveHne Ha ogHoa3HbIi anbTEPHATUBHBLIV UCTOYHUK MUTEHWA 2 — NOMIOCHBIM
nepeknoyaTenem

444 .4.8 KommyHuMKauuu, BXogsiluve B 3gaHue

MeTannunyeckue Tpybonposoabl (HanpuMep, Tpyobl BOAOCHABXKEHUS, ra30CHABKEHUS 1 LLeHTpanbHoro
OTOMMEHNSR), CUMOBLIE U KOHTPOMbHBIE Kabenu NpeanoUTUTENBHO OOIMKHBI BXOAUTL B 34aHUE B O4HOM WU TOM Xe
mMecTe. MeTannuyeckme Tpybbl U MeTannnueckass 6poHs kabenen 4oMmkHbl OblTb NpUCOedUHEHBI K FMaBHOWN
3a3eMMgoLLeN LWHe NPU MOMOLLIM NPOBOAHUKOR, UMELLUX MUHUMAaNbHOE NONHoe COMPOTURIIEHNE (CM. pUCY-
Hok 44 R10).

MpumeyaHwWe— B3auMHoe coeguHeHNE KOMMYHUKALMIA pa3peLlasTcsl TONbKO C Cornacus oneparopa BHe -
HUX CeTen.
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TenedoHHble  OnekTpuyeckue PyHOaMEHTHbIN
kabenu nuTarwme kabenu 3asemMnurens
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Tpy6bl BogocHabxeHus1, raszocHabxeHus,
LEeHTPanbHOro OTOMMEeHUsA, KaHanmaaunm

3Ll — rnaBHas 3azemnawoLwan WuHa;, { — HaBeaeHHbIA TOK

MpumedaHne—NpeanoyTnTENbHLIM SIBMASTCA BBOA B OAHOM MECTe, T. K. MPU 3TOM 3HAYEHWE Pa3HOCTU
NOTEHLUAaNoB Mexay pasnuyHbiMY KOMMYHUKaLuUsimu 6nmako Kk Hynwo U~ 0 B.

PucyHok 44.R10 — MNpumep BBOAa OpOHMPOBaHHLIX kabenew n metannuyeckux Tpyb B 3gaHve B 0QHOM MecTe.

Mo coobpaXkeHUAM 3NEKTPOMAarHUTHON COBMECTUMOCTM 3aMKHYTHIE NYCTOTbI 34aHUS, B KOTOPbLIX pasme-
LLeHbl YaCT N 3MeKTPUYECKON YCTaHOBKM, AOMKHbI OblTb 3ape3epBMPOBaHbl UCKITIOYUTENTBHO A1 91eKTpUiecKko-
ro 1 anekTpoHHoro obopydoBaHWsA (HanpuMep, AN YCTPOWCTB MOHWTOPWHIa, ynpaBfeHus, 3awuTbl ©
coeMHNTENbHBIX YCTPONCTB), ANs 00CNYKNBAHNSA KOTOPOTo A0MKeH ObITs 0becneveH gocTyn.

444.4.9 YcTtaHOBKa B OTAENbHbIX 34aHUSAX

Ecnu pasHble 30aHus UMetoT oTAefbHble CUCTEMbl ypaBHUBaHWUSA MOTEHUWANOB, 41 nepedayun curHanos
1N MHOOPMAaLMOHHBIX AaHHbIX MOTYT 6blTb MCMOMb30BaHbl BOMIOKOHHO-ONTUYeCKMe Kabenu, He umeroune
MeTannMyecknx YacTten, nnbo apyrne HeNPOBOAHLIE CUCTEMbI, HANPUMEP BbICOKOYACTOTHbIE pazaennTenb-
Hble TpaHchopmaTopbl B cooTBeTCcTBUM ¢ M3K 61558-2-1 [12], M3K 61558-2-4 [13], MOK 61558-2-6 [14],
MOK 61558-2-15[15]uTOCT P MOK 60950-1.

MpumevaHnuns

1 MpobGnembl, BbiI3BaHHbIE PA3HOCTBIO HAMPSKEHUI HA MOBEPXHOCTY 3EMITU B NPOTSXKEHHBIX KOMMYHaIbHbIX Terne-
KOMMYHVKaLMOHHbIX CET$IX, BO3MNaratoTcsi Ha onepaTopoB CETW, KOTOPLIE MOTYT NPUMEHUTb Apyrve cnocobbl.

2 Bcnyvae HeNpoOBOAHbLIX CUCTEM Nepedayun MHpopMaLmy NPoKNagka WyHTUPYoLWEero NpoBogHuka He TpebyeTcs.

444.4.10 YcTtaHOBKa BHYTpW 30aHUN

Ecnu B anekTpoycTaHOBKaXx CyLLECTBYOL X 30aH1A UMetoTcs Npobnembl, CBA3aHHbIe C 3fIeKTpoMarHnT-
HbIMWA BO3OENCTBUAMM, ONS YAYYLWIEHNS CUTyaumn MoryT ObiTb NPUMEHEHbI creayowme Mepbl (CM. pucy-
Hok 44 .R11):

1) NpuMeHeHMe BOMOKOHHO-OMTUYECKMX MepeMbliek, He UMEIOLLMX MeTanfMyeckux YacTen, B Lensix
nepegavv curHanos unu uHcpopmarnm (cm. 444.4.9);

2) wncnonb3oBaHue ocbopygoBaHus knacca ll;

3) ucnonb3oBaHWe ABYXOOGMOTOUHLIX TpaHcdopmaTopoB B cooTBeTcTBUM ¢ MOK 61558-2-1 [12],
M3K 61558-2-4 [13], MOK 61558-2-6 [14], MOK 61558-2-15 [15]. CoeguHeHne BTOPUYHON OOMOTKA AOIMKHO
ObITb NPeAnoYTUTENbHO BEINCIHEHO MO TUMY cnucTeMbl TN-S, ogHako 4ns cneunanbHbIX YCIOBUA NPUMEHEHKWS
MoKeT ObITb NpUHATa cucTema IT.
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® _ TOUKM NPUCOSOMHEHUS NPOBOAHMKA 3ALLIMTHOTO M (PYHKLMOHAIBHOO 3838 MITEHUST;
FE — npoBogHUK hyHKLMOHANLHOTO 3a3eMneHus (€cnm Heobxoaum), NpUMeHsIEMbIIA U NPUCOSANHASMbIA NO YKA3aHUIO

oneparopa;
Y3 - ycTpoiicTea 3alUThl OT NEepeHanpsiKeHUi;

/ - cumeon PE-nposoaHuKa;
/| — cMMBON HETPanLHOro NPOBOAHNKa;
/ — CUMBOIT NIMHEMHOTO NPOBOAHMKA

Ccblinka OnucaHune mepsbl MopnyHkt/cTanpgapT

1) Beoga kabenen n meTannuyecknx TpybonpoBodoB B 34aHWe B OAHOM MecTe 444.4.8

2) CoBmMecTHas Npoknagka ¢ COOTBETCTBYIOLUM pasgeneHnem n NCKITYeHnem 3a- 444 4.2
MKHYTbIX KOHTYpPOB

3) CoeguHnTenbHbIE NEPEMbIMKM KpaTHanwen ANuHbl Ans ypaBHUMBaHWS NOTEHLMa- fOCTP51317.2.5
TNOB U UCMOMNb30BaHUE 3a3eMINEHHOro NPOBOAHUKA, NapannensHoro kabenio 444.4.2

4) OkpaHUpoBaHHbIE cUTHanbHbIE kKabenu n/unu NPoBoAa CoO CKPyHEHHLIMU NapamMm 444 412

5) Wekntodenne cuctembl TN-C HWKe TOYKM BBOOA SMEKTPONUTaHUA 444.4.3

6) MpumeHeHue TpaHchOpPMaTOPOB C pa3faerneHHbIMKU 0BMoTKaMu 444.410

7) JokankbHble ropM3oHTanbeHbIE CUCTEMBI YPABHMBAHUS] MOTEHUMANOB 44454

8) MpnmeHeHne obopygoBaHus knacca 444.4.10

Pucyrok 44.R11 — MNpumepsbl 3awmTbl OT NOMEX B CYLLECTBYIOLLEM 30aHUN
26 50
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444.4.11 3awUTHbIE yCTPOMUCTBA

Bo nzbexaHne NoxHbIX cpabaTtbiBaHWA NPY BbICOKX 3HAYEHWSIX TOKOB NepexofHbIX MpoL,eccos, crieagyeT
BbIGMpaTh 3alMTHbIE YCTPONCTBA C COOTBETCTBYHLLMMU (OYHKLMOHATBbHBIMU XapakTepucTukamm, Hanpumep ¢
BblAePXKKOWN BpeMeHN i punbTpbl.

444.4.12 CurHanbHble kKabenu

B kayecTBe curHanbHbIX kKabenen cnegyeT NPUMEHSITb 3KpaHUPOBaHHbIe Kabenu u/nnu NnpoBoaa co CKpy-
YeHHbIMU NapamMu.

444.5 3azeMneHue U ypaBHMBaHUe NoTeHUUaNoB

444.5.1 B3auMMHOe cOeaUHEeHUEe 3a3eMNSIILLUX INEeKTPoaoB

[ns HeCcKONbKNX 30aHWNIA, eCNN 3MEKTPOHHOE 0bopyaoBaHUE UCMONb3YETCS B CUCTEMAX CBA3M U UHApop-
MauncHHOro obmMeHa Mexay pasfudHbIMU 3gaHNSAMN, NPUHLUM BbINOMHEeHNA 060COBNeHHbIX, He CBA3aHHbIX
mexgy coboi 3a3eMnsioWnMX 3NeKTPOAOR, NPUCOeANHEHHDBIX K CUCTEME ypaBHMBaHWA NOTEHLMANOB, MOXET
0OKa3aTbCs He COOTBETCTBYHOLLMM MO CrieyoLwmnm npuiynuHam:

- MeXay TaknMu pasgefibHbIMU 3a3e MW MMN 31eKTPo4aMU CYLLLEeCTBYET B3aMMHOE BUSHWE, KOTOpOe
MOXeT MPUBOANTb K HEKOHTPONMPYEMbIM NOBbILIEHUSAM HaNpsKeHNs Ha obopyaoBaHuu;

- B3aMMocCBsizaHHOoe 0bopyaoBaHNe MOXET MMEeTb PasNIMYHoe HanpsikeHne 0THOCUTENbHO 3eMIN;

- UMEEeTCS 0NacHOCTb NOPaXKeHWS 3NeKTPUECKM TOKOM, 0COBEHHO B Criyyasix nepeHanpsiKeHUn aTMoc-
hrepHOro NponcxoXxaeHns.

MoaToMy BCce NPOBOAHUKM 3ALLUTHOMC 3a3eMITeHUs U PYHKLMOHANLHOMO 3a3eMNeHNs A0MMKHbI ObITb NpK-
coenHeHbl K 04HOW 1 TOW XKe rMaBHON 3a3eMnsiiowen WwuHe. bonee Toro, oTHOCALWMECS K 34aHUIC 3a3eMIsio-
LMe 3NeKTpodbl PasHOro HasHaveHWs, Hanpuvep 3alMTHOro, MYHKUMOHaNBbHOIo 3a3eMIIEHUA U 3a3eMITeHUA
MOSTHNE3aLWNTHI, AOSDKHBI ObITb COeANHEHBI Mexay coboin (CM. pucyHok 44 .R12).

[lna HecKonNbKNX 30aHUN, eCrM B3aUMHOE CoeIMHEH e 3a3eMNSAIOLLMX 3ITEeKTPOAOB NPakTUYEeCKN HEBO3-
MOXHO NN HellenecoobpasHo, pekoMeHayeTCs BbINOMHUTL ranbBaHuyYeckoe pasgeneHue KOMMYHUKaLUoH-
HbIX CETEN pasIMYHbIX 34aHWUIA, HanpUMep NyTem nNpUMeHeHUs BONOKOHHO-ONTUYECKUX BCTaBoK (CM. 444.4.10).

Sasemnsiowui 3azeMnaLLmiA
SreKTpon anekTpon
PyHKUMOHANLHOTO MOIMHME3aLUThI
3a3eMIeHus
MpoOBOAHMKM 3aLLIMTHOTO TokooTBOA
1 (byHKUMOHANBHOTO 3a3eMINeHus |_ J MOJTHHe3alWnThI
L —_—
[ ans
n3mepeHuin
[naBHas -
3azemMnsoLas 3azeMnsoLwmn
wuHa anekTpoa
— 3alLuTHOro
- 3a3eMneHus
CoeauHeHHble 3a3eMNsioLLMe SreKTpoabl OTtzenbHble 3a3eMnsioLIMe aNeKTpoab!

PucyHok 44.R12 — BaanmMocBsizaHHbIE 3a3eMIISIIOWLME SNeKTpoabl

MpOROAHUKM 3aLUNTHOMO U bYHKUMOHANEHOMO YpaBHUBaHNSA NOTEHLMANOB AOMKHbI BbITh N0 OTAENbHOC-
TU NPUCOEAMHEHbI K IMaBHON 3a3eMnsioLLel LUWHE TakuM 06pazoM, YToBbl 0TcoeaUHEHUE NoBOro 0AHOro Npo-
BOAHMKa He HapyLuano HaaeXXHOoCT U NpUcoeANHEHNS OCTanbHbIX MPOBOAHNKOB.

444.5.2 CnocoObl coegMHEHUA 3aLUUTHbIX NPOBOAHUKOB U 3a3eMTAKLUMX YCTPOWUCTB

OTKpbITbIE NPOBOASALLME YACTU 0BOPYAOBAHNA UHDOPMALNOHHBIX TEXHOMOT A U SMEKTPOHHOrO 060opY-
[OBaHWs B 30aHuUn OOMKHbI BbITb coeauHEHbI Mexay coboid Npu NOMOLLM 3aLLUTHBIX MPOBOAHMKOB.

Ons XnunbIX 30aHWn, rae anekTpoHHoe 06opyaoBaHne 06bl4HO NCMOoNL3YETCA B OrpaHU4eHHOM 06beme,
npuemMnema paavarnbHas CeTb 3aLUTHBIX MPOBOAHUKOB (CM. pUCYHOK 44.R13).

Ons oblwecTBEHHBIX U MPON3BOACTBEHHbIX 30aHUA C MHOXECTBEHHbIM MPUMEHEHUEM 3MEeKTPOHMKU
6onee achpeKTUBHON SIBMAETCA COBMELLIEHHas cMCTeMa YpaBHMBaHUSA NOTeHLManoB Ang obecneveHns Tpebo-
BaHWiA 3MeKTPOMarHUTHOW COBMECTUMOCTI 060pyA0BaHUs pasnMUHbLIX TUNOB (CM. pucyHok 44 .R15).
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444.5.3 Pa3nuyHble cXeMbl coeAUHEHUA NPOBOAHUKOB YpaBHUBaHUA NOTEeHLUANOB U 3a3eMIso-
LLMX NPOBOAHUKOB

B 3aBMCMMOCTM OT 3HAYMMOCTU N YYBCTBUTENBEHOCTM 000PYyA0BaHNA MOTYT ObITh MCMOMb30BaHbI YeTklpe
OCHOBHbIE CXeMbI, NPUBEAEHHbBIE B HXKECTIEAYIOLWNX NOANYHKTaxX:

444 .5.3.1 3awutHblie NPOBOAHUKA, NPUCCEANHEHHBIE K KOMbLIEBOMY MPOBOAHUKY YPaBHUBAHUSA NOTEH-
umanos

Cuctema ypaBHMBaHUA NOTEHLNANOB C UCMONB30BAHUEM KOMbLEBOrO NMPOBOAHMKA YpaBHUBAHUA NOTEH-
LMarnoB nokasaHa Ha pucyHke 44 .R16 Ha BepxHeM aTaxe 34aHusi. KonbLeBon NPOBOAHWUK NPeAnodTUTENBHO
OO0IMKEH ObITb MeaHbIM, FOMbIM UAN U305 IMPOBAHHBLIM U AOMKEH ObITb 4OCTYNEH B NOOOM MecTe, UTO MOXeT
OblTb obecneyeHo, Hanpumep, fNpUMeHeHMeM kabenbHbiX MOTKOB, MeTannuueckux Tpyb (cm. ceputo
M3K 61386 [16]), npoknagku no oTKPbITOM MOBEPXHOCTW UK KOpoBoB.

K konbueBOMYy NPOBOAHUKY YpaBHMBAHUSA NOTEHUMANOB MOTYT OblTb NPUCOEANHEHBI BCE MPOBOAHMKM
3aLMTHOIO U PYHKLMOHANBHOMO 3a3eMITEHUS.

444 5.3.2 PaguanbHasa cxema npucoegmHeHUs salluTHbIX MPOBOAHUKOB

OTa cxema npumeHMma ans HeboMbLUMX YCTaHOBOK, COOTBETCTBYOLUMX KUbIM MOMeLLEeHNAM 1 HeBoMb-
UMM KOMMEPYECKAM 30aHNSM, 1 B oOLLeM cnydyae — ansa obopyaoBaHus, He UMeoLLEro B3aMMHbIX coeauHe-
HWIA, BLINOMHEHHBIX CUTHamNbHBIMU Kabenamu Ans nepegaydn nHdopmaumm (CM. pucyHok 44 .R13).

L@

PacnpegenvTenbHbIA
LT

/-.

AnekTponprUeMHUKN

=

[naBHas
3a3eMNAILLAS LWMHA

(rnaBHble —'— Y

323eMMAOLLME WWHbI)
(r3) I

— — 323CMITAIOLLMA NPOBOOHWK;

— 3alLUTHbIA NPOBOAHUK

PucyHok 44.R13 — Mpumepbl paananbHOro coegnHeHNs 3amTHBIX NPOBOAHUKOB

444 5.3.3 PagnanbHoe coeguHeHNe HeCKOMbKNX CeTHaTbIX CUCTEM

Takoe coegMHeHe NPUMEHUMO ANs HeBOMbLUNX YCTAaHOBOK C HEBONbLUMMN OTAENBbHBIMW Fpynnamm B3a-
NMOCBA3aHHOIO KOMMYHUKALNOHHOIC 060pyA0BaHUS U CNOCODCTRYET NOKANLHOW ANCNEPCUN TOKOB, 0BYCMNoB-
NEeHHbIX 3MNeKTpoMarHUTHBIMU MoMexamMu (CM. pUCyHoK 44.R14).
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BneKTponpUeMHUKK

PacnpegenvtenbHbii
wuT

HH |

MMaBHasn
3a3eMnsiowas WuHa
(rmaBHble
3a3eMnsioLLMe LNHLI)
(r3u)

' L3

— 3asemnsAioLMe NPOBOOHUKN (3ALLMTHOTO UMK (hYHKUUOHANBHOTO 3a3eMITEHMS);

——e — NPOBOAHMKN (PYHKLIMOHANbHOrO YypaBHMBaHUSI NOTEHLMAIOB.
[AnuHa 3TUX NPOBOAHMKOB [OMKHA ObITh KpaTHaniwen, HACKONLKO BO3MOXHO
(Hanpumep, < 50 cmM)

Pucyrnok 44.R14 — MNpumep pagmanbHOro COeanHeHns HECKOMNBKNX CeTYaTbIX CUCTEM

444 5.3.4 CoBMmelleHHas ceTvaTo-pagnanbHasi cuctema

3TOT TMN coeAnHEHNA MPUMEHSIETCA B YCTAHOBKAX C BbICOKOW NIIOTHOCTBIO KOMMYHWKaLWUOHHOTo 06opy-
A0OBaHWA N 0C060 OTBETCTBEHHBIMW YCNOBUSAMU ero NpumeHeHns (cMm. pucyHok 44.R15). CeTyatas cuctema
ypaBHUBaHUA NOTEHLMAaNoB yCUNMBAeTCA CYLLLECTBYIOLMMU MeTalNoKOHCTPYKUMAMU 34aHMA U JONONHAETCA
NpoBoAHUKaMUN, OPMUPYIOLLIMMU KBAAPRATHLIE SYEHKU.

Pasmepbl ceTK1 AOMKHBI OXBaTbIBaTb BCIO NoLWaAb, Ha KOTOPOW pacnonoxeHo obopygosaHue. Pasmep
AYelKV BblpakaeTcsl MIolabio KBagpaTa, orpaH4eHHoro NpoBoaHMKamun, popMupylowumMmn Ksagpar.

CoeanHerne : Cetka
ANA ypaBHNBaHUS
noTeHumanos ) ]
\ b ///
/ "1 |
| __l_ ¥ // BneKTponpUeMHNK
PacnpegenutenbHbii - /
WMt y

y

maBHas
3a3eMnALWasn WuHa - ———

(rnaBHble _.3 §
3asemnsioLMe WKHBI) ?\

(T3L) | N
— N
- / y ; 1
MpOBOAHWUKM YPABHUBAHWUSA NOTEHLMANOB / \ MpoBoaHUKK PYHKLIMOHAINBHOMO YPaBHUBAHUS
(3aWwmTHOrO UNK hyHKLMOHAMLHOIO) noTeHuuanos. nnHa 3TMX NPOBOAHUKOB JOMMKHA

ObITb KpaTHaWLLIei, HACKOMBKO 3TO BO3MOXHO,
Hanpvmep < 50 cm (cm. 444.5.5)

PucyHok 44.R15 — lNprmep COBMELLEHHON ceTHaTO-pagnansHON CUCTEMbI YPaBHMBAaHUS MOTEHUMANOB
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Paamep a4eek 3aBUCUT OT MPUHATOrC YPOBHS MOMHME3aLUUTLI, YPOBHS CTOMKOCTM 060pyA0BaHMs ycTa-
HOBKM K SMeKTPOMarHUTHbIM BO34EACTBUSM U OT 4acToT, UCMOoSb3yeMblx 45151 nepedadn nndopmavun. Pasmep
sAYeeKk JormKeH ObiTb CornacoBaH ¢ pasMepamMu 3allyiaeMon yCTaHOBKN, HO He A0/KeH NpeBbIWaTh (2 X 2) M B
MecTax yCcTaHOoBK/ 060opyaoBaHWs, HyBCTBUTENBHOTIO K 3/TEKTPOMAarHUTHBIM NOMEXaM.

OTa cxema npurofHa Kak st nokanbHbIX ceTen (Hanpumep, ydpexaeHdeckux ATC ¢ BXxogsaLwwen n ucxo-
ASILLEeN CBA3bIO), Tak M AN LeHTpann3oBaHHbIX cuctem 06 paboTku nHbopmauun. B Heobxogumblix criydasx npu
HanM4Mmn cneLmanbHbIX TPeOOoBaHNA Ha OTAENbHBIX yYaCcTKax 00LLen CETKMN pasmepbl A4eek MoryT ObITb YMEHb-
LeHbl.

444.5.4 YpaBHUBaHME NOTEHLMANOB B MHOTO3TaXHbIX 34aHUAX

B MHOroaTa)HbIX 34aHUsAX peKOMeHAyeTCsl BbINOSHATL CUCTEMY YpaBHUBAHWUA NOTEHLMAMOB Ha KaXa0oM
aTaxe. Ha pucyHke 44.R16 nokasaHbl CUCTEMbl ypaBHMBaHWA MOTeHUManoB anda obwero cnyyas. Kaxapli stax
SIBIISIETCS NPUMEPOM OLHOIO U3 TUMOB CUCTEMBI YPABHUBAHWUS NOTEHLMANOB. CUCTEMbI YPaBHUBAHUSA NOTEHL M-
aoB Pa3fMYHbLIX 3TaXKel AOMKHbI ObITb CoeaMHEHbI Mexay coboi He MeHee YeM ABYMS MPOBOAHMKAMMN.

CeTb ypaBHMBaHWA
noTeHLUnanos
C KonbLEeBoKn
MarvcTpanbto

CeTb ypaBHMBaHUS
noTeHLnanos

C UCMOMb30BaHNEM
obLer ceTkn

KombHnpoBaHHas
pajuaneHo-ceTHarTas
ceTb ypaBHUBaHWA
noTeHUnanos

CeTb ypaBHMBaHKA
rMoTe HUWaNoB ¢ paguanbHbiM
NpUCoeANHEHNEM K TIaBHO N
3a3eMMALLEN WKHe
(rmaBHBIM 323eMI1SHOWUM LUMHAM)

PyHAAMEHTHBIR

3a3eMNALWNA
ANEeKTPoA

PucyHok 44.R16 — Mpumep cncteMbl ypaBHMBaHWSA MOTEH LM ANOB B MHOMO3TaXXHOM 3aaHUK 6e3 MONHUe3alm Thl

444.5.5 MNpoBoaHUK (pyHKLUOHANBLHOTO 3a3eMmMeHUs

Ana npasunbHon paboTbl HEKOTOPOro 3NEKTPOHHOro 00opyaoBaHus TpebyeTca Hannyne aTanoHHoro
HanpsKeHWs, 3Ha4YeHne KOTOPoro 6M3Ko K MoTeHUMany 3eMnn. 370 3TaloHHoe HanpsXxeHne obecnevyneaeTcs
NPOBOAHNKOM (PYHKLNOHANMBHOMO 3a3eMIIeHUSI.

MpoBoaHNKaMK PYHKLMOHANMBHOTO 3a3eMeHMS MOTYT BbITb MeTannM4eckme nomnochl, nrockie nnete-
Hble KOCUYKU U Kabenun € KOHLEHTPUYECKAM pacronioXeHUeM >Xu.

OnaobopyaoBaHus, paboTaroLero Ha BbICOKMX HacToTax, npeaAncyTUTeNbHbIMU ABAAIOTCS MeTannyec-
Ku1e Nomnockl UMK NIAOCKMe KOCUYKK, ANMHA MPUCoeaNHEHNS] KOTOPBIX JOMMKHA OblTh HAMKpaTYalLLen.
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Ons npoBoOHUKOB (hYHKLMOHANBHOMO 3a3eMreHuUst He NPeayCcMOTPEH crelnansHbIn LBeT, O4HaKo Anis
0603HaYeHNA NPOBOAHMKOB (hYHKLMOHAMNBHOMO 3a3eMeHMs He J0MKHBI UCNoMb3oBaTbeca koMOMHaL WS LBeTa
KeNnTbl-3eMeHblA, yCTaHOBNEHHaA ANs NMPOBOAHWMKOB 3alUUTHOrO 3aszeMneHusi. PekoMeHayeTcs UCNOnb3o-
BaTb O4WNH 1 TOT Xe LBeT A8 0603Ha4veHNsi NPOBOAHUKOB (DYHKLNOHAMBbHOTO 3a3eMITEHNS Ha Ka)KaoM KOHLUE B
npeaenax BCer YCTaHOBKMU.

Ona obopyaooBaHus, paboTalolero Ha HU3KUX YacToTax, CeyeHusl NMPOBOAHMKOB, YKasaHHble B
MO3K 60364-5-54, nyHKT 544.1.1[10], ABnsAt0TCA 4OCTATOUYHBIMU HE3ABUCUMO OT NPOoUIIs ceYeHUs NPoBOAHN-
Ka (CM. Takoke nepedncnerHusa b) uk) 444 .4.2).

444.5.6 Kommepueckue Unv npon3BoAcCTBeHHble 34aHuA ¢ 6onblUM 06 beMOM 060pyaoBaHUA
MH(OPMaALNOHHBIX TEXHOMOTMN

Cnepyrowne gononHUTebHele TpeboBaHWa NpegHasHaueHbl 418 YMeHbLLIEH WS BO3AEACTBUS SNeKTPo-
MarHUTHbIX NoMex Ha paboTy 06opyaoBaHUA NHPOPMAaLMOHHbBIX TEXHOMOTUA.

B yCnoBUAX CUIbHBIX 3M1EKTPOMArHUTHBIX BO3OENCTBUIA pekoMeHOyeTcs MpUMEeHeHne COBMELLEHHON
ceTyaTo-paguansHoOn CUCTEMBI YPaBHUBAHUA NOTEHLMANOB COOTRETCTRBAN ¢ 444 .5.3.3.

444.5.6.1 Pazmepbl 1 ycTaHOBKA NPOBOAHNKOB KOSbLEBOW CUCTEMbI yPaBHUBaHUA NOTEHLMAMOB

Konbuesas WWHa, npegycMoTpeHHas NPOeKToM A4S ypaBHUBaHWUSA MOTEeHUWaNoBs, JOMKHA UMeThb criealy-
owre MMHUMarnbHbIe 3Ha4YeHNS NoNepeYHoro ceveHns:

- nrockasi Meap, ceveHune (30 x 2) mm;

- Kpyrnas Mmefb, guameTtp 8 Mm.

["onble NPOBOAHMKN OOMKHBI 6bITh 3aLUMLLEHBI OT KOPPO3UMM B MECTax UX KpenreHus 1 MpOXo4oB Yyepes
CTeHbl.

444.5.6.2 YacTtu, nognexatyme npucoeqUHEHNIO K CMCTEME YpaBHUBaHWS MOTEHUMANoB

K cucteme ypaBHMBaHMS NOTEHUMANOB ACMKHbI ObITb MpUCoeaMHEHEl cliedyoLne YacTu:

- NpoBoAsLLME 3KpaHbl, NpoBoasALLMe 0DONoYKM UM BpoHA kabGenen, nepeaaoLMx NHOPMaLMOHHBIE
AaHHble, 1 06004k 060pya0BaHNUS MHPOPMAaLIMOHHBIX TEXHOITOTUN;

- 3a3eMnaoLLne NPOBOAHNKN aHTEHHBIX CUCTEM;

- 3a3eMnALWMe NPOBOAHNKA 3a3eMITEHHbIX MOSIOCOB LieNen NoCTOSHHOC Toka, NMTaLwmMx 0bopyaosa-
HUe UHDOPMALIMOHHBIX TEXHOMOMUIA;

- NPOBOAHWUKN (DYHKLLMOHANBHOTO 3a3eMIEHNS.

444.5.7 3aseMnawLlMe YCTPOMUCTBa U ypaBHMUBaHUE NOTeHUMaNnoB ANA PYHKLUOHaNbHbIX Lenen
yCTaHOBOK UHthbOpMaLMOHHLIX TEXHONOTUIA

444 5.7.1 3azemnsatollas lWnHa

Ecnu ana dyHKUMOHaNbHbIX Lenen TpebyeTes 3asemMnaiowlan WnHa, ANnHa raBHOro 3a3eMnawoLLero
3aXKMMa 3M1eKTPOYCTaHOBKM 30aHUs MoXeT ObITh yBenuueHa npucoegnHeHneM K Hemy 3aseMnsoLen WnHbl.
JTo obnervaeT npucoegmHeHWe obopyaoBaHMa NMHBPOPMaLNOHHBIX TEXHOMOTMIA K rMaBHOMY 3a3eMIIstoLLeMy
32KUMY 34aHUSA B NHOOON TOUKE 30aHNA NpakTUYeCcKU KpaTtyanwinm nytem. Ecnmn 3azemnsiolas WwWnHa yctaHag-
nMBaeTcsa AN yny4vlweHus YCroBUiA ypaBHMBaHMSA NOTEHLMAaNoB BoNbLUoro Konnyectsa MHoOpMaLMOHHOTO
obopygoBaHus B 3gaHWUM, OHa MoXeT ObIThb BbIMofHeHa B BuAe Konbla (cM. pucyHok 44.R16).

MpumevaHus

1 3asemnsiiowas WuHa MOXeT ObITb FONoN UM N30NMPOBAHHON.

2 3asemnsiowas wyHa gormkHa 6biTe ycTaHOBMNeHa Takum o6pasom, 4Tobbl 4OCTYN K Helt oBecneunBancs No Bcen
ee AnviHe, Hanpymep No NOBEpPXHOCTH kabenbHoro kopo6a. B mecTax KpenneHun n B MecTax Npoxoga 1Yepes CTeHbl MOXeT
noTpeGoBaTbCA 3alMTa NPOBOAHUKOB OT KOPPO3IUMN.

444.5.7.2 3ddEKTUBHOCTb WMUHBbI (PYHKLNOHANBHOTOC 3a3eMIeHNs 3aBUCUT OT TPacchl €€ NPoKNaaKku n
OT MOMHOrO COMPOTUBIIEHUSA NCMONB3YEMOro NpoBoaHUKa. [NA yCTaHOBOK, NPUCOEAVUHEHHBIX K UTaroLWLen Lenm
c gonyctumon Harpyskoin 200 A Ha a3y unu 6onee, nnowaab NONepeyYHoro cedeHns WHbl hyHKLMOHANbHOIo
3a3eMIeH1s JoKHa 6bITh He MeHee 50 MMZ no Meau, a pasMepbl v popMa ceueH s AOMKHbLI COOTBETCTBOBATH
TpeboBaHWsAM nepeuncrieHnsa k) 444.4.2.

MpumeyaHue— 310 TpeboBaHne AencTBUTENBHO AN YacToT go 10 MIu.

Ecnu 3azeMnsiowias WwmHa UCnosb3yeTcs Kak YyacTb NyTn oBpaTHOro NOCTOSHHOIO ToKa, nnowanb ee
nonepeYHoro cevyeHns omkHa ObiTh BbIDpaHa No pacyeTHOMY 3HauYeHuto obpaTHOro NOCTosAHHOTC Toka. Mak-
cMMarbHOe pacyeTHoe NageHune HanpsKeHUst NMOCTOSAHHOTO ToKa BACb KaXAOoW 3aseMsoLWen WnHbl, npeg-
HasHa4YeHHOW ANA UCMOMNbL30BaHUA B KaYecTBe NPOBOAHUKA 0bpaTHOro ToKa B pacnpedenMTenbHON Lenu,
JOMKHO BbITb MeHee 1 B.
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444.6 PaspgeneHue uenem

444.6.1 O6wme TpeboBaHUA

Mpoknaaky kabenen, npeaHasHa4YeHHbIX 419 MHPOPMALMNOHHBLIX TEXHOOTUI CUMNOBLIX NUTaOLWUX Kabe-
nen B 04HOM CUCTEME 3MeKTPONPOBOAKWN UITM MO OOHOW Tpacce, creayeT BhINOMNHATL B COOTBETCTBUM C Tpebo-
BaHMSIMW HAcTOSLWEro pasaena.

[ormkHbl 6biTb BbINOMHEHbI UCMBITAHMA Ha COOTBETCTBUE TpeboBaHMaM anekTpobeszonacHoCTU
(cMm. FTOCT P 50571.16 wiunn MOK 60364-5-52, nyHkT 528.1 [17]), Takke TpebyeTcs anekTpuyeckoe pasaene-
Hue uenen (cm. FOCT P 50571.3, pa3den 413 ninnn 444.7 .2).

TpeboBaHnsa K pasgenuTenbHbIM PacCTOAHUAM MO YCNOBNAM 9MekTpo6e30nacHOCTM 1 Mo yCNoBUAM
3NEKTPOMarHUTHON COBMECTUMOCTM B HEKOTOPbIX Cy4asix MOryT ObITb pa3nnyHbIMK.

OTKpbITble NPOBOASALLME YACTU CUCTEM SNEKTPONPOBOAOK, HaNpPUMep 000NOYKN, COeAMHUTENbHbIE AeTa-
nn, Neperopofku, LOMKHbI ObITb 3alLKMLLEHbI B COOTBETCTBMU C TpeBOBaHMSIMI 3aLLMTLI NPU NOBPEXKOEHNMN U30-
nsaumm (cm. FOCT P 50571.3, pa3den 413).

444.6.2 YkazaHusi N0 NPOEKTUPOBAHUIO

MuHUManbHble paccTosHUS Mexay kabensamu Ansa nepefayv MHopmaLmMm 1 curnoBbiMu kabensmu, Tpe-
Oyemble AN YMEHbLLEHWSA 3NEKTPOMArHUTHbIX MOMEX, 3aBUCAT OT MHOTNX (PaKTOPOB, TaKMX Kak:

a) YpOBEHb CTOMKOCTU 060pyaOBaHUA, NPUCOEANHEHHOTO K MHMOPMALUOHHLIM Kabensam, K uMmny-
NbCHBIM HaNPSXKEHUSIM U 3NEKTPOMArHUTHLIM BO3OENCTBUSIM PasfnyHbIX BUAOB (TOKU NEPEXOLHbIX PeXu-
MOB, UMMYIbCHbIE TOKW, UMMNYIbCbl TOKa MOJTHWM, BCMbILLKA, KPYroBas BOMHa, HesaTyxatlme KornebaHns
nap.);

b) npucoennHeHwe 06opyL0BaHUS K 3a3eMNISIOLLEMY YCTPOUCTBY;

C) Xapakrep fnoKanbHOW 3MEeKTPOMarHMTHOW cpeabl (0AHOBPEMEHHOE BO3HMKHOBEHME NMOMEX pasfmny-
HbIX BMAOB, HAaNpMMep rapMOHVKW NOC BCMbILLKA, NNOC He3aTyxatwwee konebaHue);

d) cnekTp 3NeKTPOMarHUTHbIX 4acToT;

e) paccTosiHue Mexay kabensmu B napannenbHbiX NoTokax kabener (30Ha B3aMMHOTO BIUSIHUS);

f) Tmvn kabenen;

g) 3aTyxaHue B3anMHOro BNusiHus kabenen;

h) kayecTBO KOHTAKTHOrO COeaANHEHUS MeXay kabenem n coeauHNTEnNeM;

i) TWN Y KOHCTPYKTMBHOE NCMOJTHEHME CUCTEMbI 3NEKTPONPOBOLOK.

[ns uenen HacTosALWEro cTaHaapTa NPUHATO, YTO YPOBHM ANEKTPOMAarHNTHLIX MOMEX B OKpY>KaloLLEen cpe-
[e He TMpeBbIlaloT 3HA4YeHWN WUCMbITaTeNbHbLIX YPOBHENW, npuBeaeHHsix B [OCT P 51317.6.1,
FOCTP51317.6.2,FOCTP51317.6.3nITOCT P 51317.6.4 pnsi KOHAYKTMBHBIX M M3ITy4aeMbIX MOMEX.

Mpn napannenbHOW Npoknagke kabenen ana nepegaym MHOPMaLMM M CUOBbLIX kabenen cnegyer
BbINOMHATb CrieaytoLLme ycrioBust (CM. pucyHkm 44.R17An 44 R17B).

Ecnu anvHa napannenbHo NponoXeHHbIX kabenen paBHa nnu meHee 35 M, pasgeneHue He TpebyeTcs.

MpucoeanHeHne
K 060pyaoBaHUio

—_

Lkadp

< 35 M pasgeneHue He TpebyeTcs

I — CVS10BOM Kaberb;
— MHOPMALMOHHbLIV Kabenb

PucyHok 44.R17A — Paspgenenue cunosbix kabenen n kabenei nHPOPMaLMNOHHbIX TEXHONOMMI NpU ANNHaxX KabenbHoN
Tpaccbl <35 ™
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MpucoepnHexne

Lkadp ﬂ/ [/_ Kk o6opyaoBaHMIo
/)

>20m <15 ™ pasgeneHue
He Tpebyetcs

I - CVITOBOM Kabens;
— MH(POPMALMOHHbIV Kabenb;

I - pasferneHve npu NoMoLLM pacCTOSIHUS UM Neperopoakn cM. pucyHok 44R18

PucyHok 44.R17B — Pa3sgenexue cunoBbIX 1 UHPOPMaLIMOHHBIX Kabenen npu agnvHax kabenbHow Tpacebl > 35 M

Ecnv anuHa napannenbHoOW NpoKnagku HeakpaHNMPOBaHHbLIX kabernen npesbilaeT 35 M, pasgenvTtenb-
Hble PacCTOsIHUSA MeXIY MHPOPMaLMOHHbIMY KabensMu Ans nepefaym nHopMaummu U CUNoBbIMK kabensamu
AOMKHbI ObITb COONIOAEHBI MO BCEN ANMHE TPACChl, 3a MCKIIOYEHNEeM KOHEYHbIX 15 M, NpucoeanHAEMbIX K BbIBO-
Aam o6opyaoBaHuS.

MpwnMedaHune — PasgeneHne MoxeT ObiTb 0b6ecneveHo pasgenuTenbHbiM PacCTOHUEM MO BO34YXY, PaBHbIM
30 MM, UnY NpU NOMOLLIM METaNMNYECKON NEPErOPOAKN, YCTaHOBMNEHHON Mexay kabensmu (CM. pucyHok 44.R18).

[nsa akpaHnpoBaHHbIX kabenen npn AnuHe napanneneHon Npoknaakn 6onee 35 M pasgeneHne He Tpeby-
eTcs.

444.6.3 Yka3aHusi N0 MOHTaxy

MuHMManbHoe paccTosiHue Mexay MHAOPMaLMOHHBIMKU KabenamMmun Ans nepegayun uHpopmaumm n gnio-
OpeCLEeHTHbIMW, HEOHOBBIMU, PTYTHBIMW (MNN APYTMMW ra3opaspsaHbIMU flamMmiamy ¢ BbICOKON MHTEHCMBHOC-
TbiO paspsaa) AOMKHO ObiTh paBHO 130 MM. YcTponcTBa Anis NOAKMIOYEHUS MHOPMALMOHHbBIX kKabenen n
cunoBbIX kabenew OMKHbI HAXOAUTLCS, KaK MPaBWIO, B pa3nuyHbIX LKkadpax. CTOMKM 3a3kMMOB A1 MHpopMa-
LIMOHHbIX Kabenen nepeaaym nichopMaLnm 1 aNeKTpm4eckoe obopyaoBaHWe BCeraa AoMkHbI ObiTb OTAENEHbI
ApyroTt apyra.

Mepece4veHuns kabenemn JOMKHbI, €CMNK 3TO BO3MOXHO MPaKTUYECKK, BbINOMHATLCS MO NPSIMbIM YTITOM.
Kabenu pasnmyHoro HasHayeHns (Hanpumep, CUnoBble kabenu n kabenu nepegayv MHopMaLmm) He AOMKHbI
HaxoauTbCs B OAHOM ny4ke. MNMyykn kabenen pasnmMyHOro HasHavyeHns A0MKHbI BbITb OTAENEHbI APYr OT Apyra B
OTHOLLIEHUW 3NEKTPOMarHUTHbIX BO3aencTeumi (cM. pucyHok 44.R18).
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Metannuueckue kaGenbHble NOTKU

PucyHok 44.R18 — Paspgenenve kabenel B anekTponpoBogKax

444.7 CucteMbl aNeKTponpoBoaoK

444.7.1 Obwme TpebGoBaHnA

CurcTeMbl Ana 9NeKTponpPoOBOAOK MMEKOTCH B METANMNMYECKOM W HEMETanIM4eckom ncnonHenmn. Metan-
NMYECKNE CUCTEMEI 4SS ANEKTPONPOBOAOK OGECNeynBatoT pasfnyHbIe CTENEHU YCUNEHHON 3aLUUTLI M0 YCIo-
BMSIM 3I1EKTPOMarHUTHOM COBMECTUMOCTM NPU YCMOBUM, YTO OHM YCTaHOBIEHbI B COOTBETCTBUN ¢ 444.7.3.

444.7.2 Yka3zaHuA NO NPOEKTUPOBAHUIO

Beibop maTeprana v hopMbl CUCTEMbI IMEKTPOMPOBOLOK 3aBNCUT OT CreaYOLWMX YCIIOBNIA:

a) Cunbl BO3AENCTBUSA 3NEKTPOMarHMTHOro Nons BAOMb Tpacchl (651M30CTb MCTOMHUKOB 3N1EKTPOMarHuT-
HbIX KOHOYKTUBHbBIX U1 N3My4YaeMblX NOMEX);

b) gonycTMmMoro ypoBHS KOHAYKTUBHBIX U U3IyYaeMbIX 3MUCCUI;

C) Tuna npoknagbiBaeMbixX kabenew (aKpaHNpOBaHHbIe, CKPYYEHHbIE, BOFTOKOHHO-OMTUYECKUE);

d) YpOBHS CTOMKOCTM K 9NIeKTPOMarHMTHbIM BO34eNCTBUAM 060pyAoBaHMs, NOAKMN0YaeMoro K cncteme
kabenewr nepegadn nHpopmaumm;

€) ApYrMX OrpaHUYUTESNbHbLIX YCIOBUIM OKPYXKatoLLen cpelbl (XMMUYECKUX, MEXaHUYECKMX, KNMMaTuyec-
KUX, NOXKapHbIX 1 Ap.);

f) noBbIx nocneayoLLMX pacwumpeHnin nHPOPMaLNOHHON kabenbHOM ceTw.

HemeTannuyeckme cucteMbl 3NeKTPONPOBOAOK NPUTOAHBI 4115 CryYaes:

- ANEeKTPOMAarH1THbIX CPeAd C NOCTOSAHHO HU3KNM YPOBHEM BO3MYLLEHUI;

- kabenbHON CUCTEMBI C HU3KUM YPOBHEM 3MUCCU;

- MPUMEHEHNS BONOKOHHO-0NTUYECKUX Kabenew.

B cnyvae metannu4ecknx KOMMOHEHTOB OMOPHOW CUCTEMbI ANs Kabenewn xapakTepucTnyieckoe nosiHoe
COMPOTUBIIEHWE CUCTEMbI 3NIEKTPONPOBOAKN B BOMbLUEN CTENeHW 3aBUCHT OT NPOMUNA KOHCTPYKLUMK (nnoc-
KOCTb, U-06pasHad KoHCTpyKuums, Tpyba n ap.), 4em oT NNoLLaam ee NornepeyHoro ceveHns. Havwnyywmmm saens-
I0TCS 3aMKHYTbIE NPOMIK, T. K. OHM YMEHbLIAKT BO3AENCTBMA NoMeX obLuero Buaa.

Mcnonsayemoe NpocTpaHCTBO BHYTPW KabenbHOro noTka AOMKHO AONycKaTb BO3MOXHOCTL Mocneayo-
ey OoNONHUTENBHOW NPOKNaZAKN HEKOTOPOro 3aJaHHOro Konuyectea kabenen. BoicoTa kabenbHOro nyyka
AOMmKHa ObITb HUXKe BOKOBOW CTEHKU NOTKA, Kak Moka3aHo Ha pucyHke 44.R19. CBolicTBa NIOTKa C TOYKM 3peHuUs
3NeKTpoMarHMTHON COBMECTUMOCTU YIYYLLIAKTGCA NPU NPUMEHEHNM KPbILLEK, yCTaHaBNMBaeMbIX BHaxXecT.

[ns noTtkoB U-o6pasHon popmbl HanbonbLuee ocnabneHne MarHMTHOro nonsg NPOUCXOAUT B ABYX yrnax
noTKa, No3TOMY NPEeANOYTUTENBHLIM SIBIISIETCS MPUMEHEHWE rMyBoKMX NOTKOB (CM. pucyHok 44.R19).

MpurmedaHune—InybuHa noTka LOMKHa HE MEHEE YEM B [Ba pa3a NpesblllaTtb pasmMep gnametpa Hambonb-
LLero 13 NpoknaasiBaeMblx kabenen.
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idla

He pekomeHayeTca MpeanoutuTensHoO

PucyHok 44.R 19 — lMNpoknaaka kabener B MeTannyeckmx kabernbHbIX TOTKax

444.7.3 YKazaHu1A Mo MOHTaxy

444.7.3.1 MeTannuueckue UM KOMNO3UTHbIE CUCTEMbI 3NEKTPOMNPOBOAOK, paspaboTaHHble cneynans-
HO B LLeSSIX 3MeKTPOMarHUTHON COBMECTUMOCTHU

MeTannuyeckune UM KOMMNO3UTHbIE CUCTEMBI 3IIEKTPOMPOBOAOK, pa3paboTaHHble cneluansHo B Lensix
3MEeKTPOMarH1UTHON COBMECTUMOCTM, Bcerga AomkHbl ObiTb NpUcoeuHeHbI K NoKanbHOW cUucTeMe ypaBHUBa-
HMA NoTeHLUManos Ha 06oux koHuax. MNpu 6onblUnX ANMHax, Hanpumep 6onee 50 M, pekoMeHayeTCs BbINONHATL
[OMOoSHUTENbHbIE NPUCOEANHEeHNS K CUCTEME YpaBHUBaHUSA MOTeHLManoB. Bce NpoBOgHMKA NpUcoe ANHeHNA
[AOMXKHbI 6bITb BO3MOXHO KpaTyaillen AnuHebl. Ecniv cuctema anekTponpoBOAKA COCTOUT U3 HECKOMbKUX 3Me-
MEHTOB, AOMKHbI BbITb MPUHATLI MEPEbI, rapaHTUPYIOLLNE HENPepbIBHOCTb LIeMNy NPpY MOMOLLIN HAAeKHbIX Coeau-
HEHWI CMEXHBIX 31eMeHTOoB. MNpeanouTUTENbHO 3M1eMeHThl A0MKHbI OblTb CBapeHbl ApYr C APYTOM NOMHOCTHIO
no Bcemy nepumeTpy. lNpuMeHeHme 3aknenoyHbIX, 50NTORbIX, BUHTOBBLIX COEMHEHWI AONYCKAETCS, €CMn KOH-
TaKTHble MOBEPXHOCTU SABMASAOTCS XOPOLIMMM NPOBOAHUKAMMU, T. €. HE UMEOT OKPaCcKn 1 M3ONSALUOHHBIX MOKpPbI-
TWIA, HAOEXHO 3aLMLLEHbl OT KOPPO3UN N rapaHTUPYIOT Ha4eXHbIA 3NEKTPUYECKNIA KOHTAKT.

Mpoduns MeTanIMuecknx CeKLMn JoMmKeH CoXpaHATbLEA Mo Bcen anvHe. Bee npucoeguHeHNs OOMKHBI
NMeTb HU3Koe NomnHoe conpoTueneHne. CoegnHeHne cekUnin cUCTeMbI 3r1eKTPONPOBOAKN NPY MOMOLLN KOPOT-
KOro OAMHOYHOrO MPOBOAHMKA MPUBEAEeT K BO3HUKHOBEHMIO BBICOKOrO MECTHOrO NMOMHOro CONpOTUBNEHNUS 1
yXydLWeHWo BCeaCTBMe 3TOr0 CBOWCTB cUCTEeMbl No obecneyvyeHno 3reKkTpoMarHUTHON COBMECTUMMOCTU
(cM. prcyHok 44.R20).

MNnoxo

He pekomeHnayeTcs

HawnnyJwwn cnocob

PucyHok 44.R20 — HenpepblBHOCTE CUCTEMBI, COCTOALWLEN U3 METaNIIMYECKMX KOMMOHEHTOB
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Ha4vacTtoTtax oT Heckonbkux Ml L 1 BbliLe ceT4aTas nonocka anvHorn 10 cMm mexay ABYMS HacTsIMU CUCTe-
Mbl 31EKTPOMNPOBOLKN NMOHMXKAET SKpaHMpyroLmii adp ekt 6onee yem B 10 pas.

[Mpn BbINONHEHUN N3MEHEHUI UMW PaCLUMPEHNUSI OYeHb BaXHO, YTobbl paboTa BbiNonHANack nog Tuwia-
TenbHbIM HabMoAeHNEM, FaPaHTUPYIOLLMM ee COOTBETCTBINE PEKOMEHAALNSAM N0 3NEKTPOMarHMTHON COBMeC-
TUMOCTM, HanpuMep, YToObl METANNYECKNIA OTPE3OK TPYObI HE Dbl 3aMEHEH NacTMacCoBbIM.

MeTtannuyeckne KOHCTPYKTUBHbLIE 3NEMEHTLI 34aHUIA MOTYT YCMNELHO CNYXUTb LENSIM SNeKTPOMarHuT-
Hou coBMmecTuMocTu. CTanbHble 6anku L-, H -, U-, T-oBpasHoro npocunnsi 4acto npeacTaBnsaoT cobor Henpe-
pbIBHbIE 3a3eMJIEHHbIE KOHCTPYKLNUN C MOLLHbLIM NMOMEPEYHbIM CEYEHMEM, C BHONbLIOW NMOLaAblo NOBEPXHOCTU
N C MHOXECTBEHHbIMUN MPOMEXYTOYHBIMW COeaUHEHnAMMN ¢ 3emrnen. lNpoknagka kabenew no TakuM Gankam
ABNAETCS NpeanoyTUTenbHoW. [NpeanoyTiTenbHa Npoknagka BHYTPY YITOB, @ HE MO BHELUHEW MOBEPXHOCTM
(cm. pucyHok 44. R21).

O O @ Haunyuwwmii cnoco6
© (@)
O © He pekomenayetca
@ (@)
O nMrnoxo
O

PucyHok 44.R21 — PacnonoxeHue kabenen BHyTpM 3NeMEeHTOB MeTann4ecknx KOHCTPYKLUIA

KpbILWKM MeTannnm4ecknx NOTKOB JOIMKHbI COOTBETCTBOBATL TEM e TpeboBaHuAM, 4TO 1 NoTku. lMNpeg-
NOYTUTENbHbI KPbILIKM C 6ONBbLUNM YMCITOM KPENMEHUI K ceKLMK. ECnn 3TO HEBO3MOXHO, KPbILLKK AOIMKHbI ObITh
NPUCOEONHEHbI K CEKLNN KaK MUHUMYM Ha 0BOMX KOHLAX KOPOTKMMW NMPOBOOHUKAMM AnMHOM MeHee 10 cm,
HanpmnMvep nneTeHbiMn nnmn ceT4aTbiMn NONTOCKaMU.

Ecnu meTtannuyeckas unm KOMNO3NUTHasA cuctema SNEeKTpPOonpoBOAKN, pa3pa60TaHHas=| crneuvanbHO Ansg
Lerner aNekKTpoOMarHMTHOW COBMECTMMOCTI, pa3fensieTcs Ang npoxo4a Yepes CTeHy, HanpuMmep, Yepes orHen-
perpaauTenbHbiv 6apbep, ABE METaNMYECKNE CEKLMN AOMKHbI OblTb COEAUHEHBI MEXAY COOOM NepemblvKamu
C ManblM CONPOTMBIEHMEM, HANPUMEP MIETEHBIMU NN CETYATBIMM MONOCKaAMMN.

XopoLlo Hauny4ywwuii cnocob

PucyHok 44.R 22 — CoeanHeHne MeTannmnyecknx cekuui

444.7.3.2 HemeTannuyeckme CUCTEMbI SMNEKTPONPOBOAKM

Ecnn oGopypoBaHue, MpUCOedVHEHHOE HEeSKpPaHUpPOBaHHbIMK Kabensmu, He noABepraeTcsi BO3-
OENCTBMIO HU3KOYACTOTHBIX MOMEX, 3aLLMTHbIE CBONCTBA HEMETaNMYECKOM CUCTEMbI SITEKTPOMNPOBOAKN YIyy-
LLIBHTCA NPOKIaZAKOA BHYTPU HEe OAMHOYHOrO MPOBOAHWKA, MCMNOMb3YyeMOro B KadeCTBe LUYHTUPYIOLLEro
NPOBOJHUKA YPaBHUBAHWS MOTEHLMANOB. TOT NPOBOAHMK JAOMKEH ObITb HAAEXHO NPUCOEONHEH K 3a3eMISt0-
LLleMy YCTPOMCTBY, K KOTOPOMY MpUCOeAMHEHO 06opyAoBaHMEe Ha 0BOMX KOHLAX NPOBOAHUKA, Hanpumep,
nocpeacTBOM NPUCOEAUHEHUS K METANIMYECKOM 060noYKe LWkada.

WyHTUpPYOWMI NPOBOAHVK YPaBHUBAHNA NOTEHUMANO0B JOMKEH BbIOMPaTbCH MO YCIOBUSAM CTOMKOCTM K
HambonbLIKMM nomexam obLero Buaa u OTBETBNEHHBIM TOKaM NPy NOBPEXOEHUN.
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445 3awmnTa OT NOHUXKEHUA HaNpPAXEeHUA

4451 O6wue TpeboBaHUA

445.1.1 EcnMnNoHWKEHNE HaNpsbKeHNs UIU NoTepsl HAMPSXXEeHWs U ero nocnegyloliee BOCCTaHOBNEHNE
MOTYT MNoBMneYyb 3a coboM onacHble CUTyauny Ans fodein nnn umMyLLecTea, 4oMKHbI ObITb MpegycMOoTpeHbl COOT-
BETCTBYIOLLIME Mepbl NPeaoCcTOPOXHOCTU. Takke Mepbl NPegoCcTOPOXHOCTM A0MKHbI OblTb MPeayCMOTPEHbI,
€CNU1 B pe3ynbTaTe MOHWKEHUS HaNPSXKeHMs MOryT BbITb MOBPEXOEHbI YaCTW YCTAHOBKN UK 3f1eKTpocbopyao-
BaHUA. YCTPONCTBO 3alUUTbl OT MOHWKEHNS HANPsKeHUa He TpebytoTea, ecn NoBpeXaeHNe YCTaHOBKA Ui
3NeKkTpoobopyaoBaHUSA OTHOCUTCA K A0MYCTUMbBIM BUCKaM U MPU 3TOM OTCYTCTBYET OMacHOCTb AN NtoAen.

445.1.2 Ecnu 3awuwaemoe obopydoBaHWe AonyckaeT KpaTKWA MnepepbiB 3MeKkTpocHabxeHus, He
co3garoLnii onacHoCTK, cpabaTbliBaHue YyCTPONCTBA 3aLUNThl OT MOHXKEHUS HanpsikeHUa MoeT OblTb BbIMO/I-
HEHO C BblAEPXKKOW BpeMeHN.

445 1.3 Tpn NPpUMEHEHNUN KOHTAKTOPOB 3anasabiBaHue Npu Ux pasMblkaHuM 1N 3aMbIKaHUA He OOSMKHO
npensaTcTBOBaTb MrHOBEHHOMY OTKMHOUEHMHO 3alluliaemMorc obopyaoBaHUa cpeacTBaMu yrpaBnieHns unm
YCTPOWCTBaMM 3aLLMThI.

445.1.4 XapakTepUCTUKM YCTPOUCTB 3aLlUTbl OT MOHUKEHUS HaMpPsbKeHUA OOMKHbI COOTBETCTBOBATL
TpeboBaHNAM, yCTaHOBMNEHHbIM B CTaHAapTax No 3anycKy 1 aKcniyaTaumm salwmwaemMoro obopyaosaHus.

Ecnun noBTOpHOE BKIOYEHWE 3aLLMTHOIC YCTPONCTBA MOXET BbI3BaTb OMaCHYH CUTYaL MO, MOBTOPHOE
BKIOUYEHMWE He ACMKHO BblTb aBTOMaTUYECKAM.
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MpunoxeHue A
(cnpaBouHoe)

MosicHeHUA K nyHKkTam 442.1 n 442.2

A.442.1 OGwme nonoXxeHun

Mpaeuna, n3noxeHHbIe B 3TUX ABYX NYHKTaX, NpeaHasHaveHbl Anst obecnevenns 6e3onacHoCTy Niogen n Matepu-
anbHbIX LeHHOCTeW B ycTaHoBkax HH npu sambikanum Ha 3emnio B yctaHoske BH.

MoBpexxaeHna Mexay cncTeMamMmu pasnmnyHbIX HANPSPKEHUI OTHOCATCA K TEM, KOTOPbIE MOTYT CIy4aTbCs HA CTOPOHE
BbICOKOIO HanpshxeHusi NOACTaHLMK, MUTaKOWEN CUCTEMY HM3KOMO HanpsikeHust OT pacnpeaenuTensHon cetn, paboTato-
LLLeV HA BbICOKOM HANPsDKEHWU. Takme NOBpexXAeHUS BbI3bIBAKOT MPOTEKAHUE TOKA NO 383eMITAI0LLEMY SNEKTPOAY, KKOTOPO-
MY MPUCOEMHEHbI OTKPbITbIE MPOBOASALLME HYACTU MNOACTAHLUMN.

3HaYeHUe TOKa NOBPEXAEHNS 3aBUCUT OT NMOSHOTO CONPOTUBIEHUSA KOHTYPA, MO KOTOPOMY NPOTEKAET TOK NOBPEXE-
HUsI, T. €. OT TOrO, KaknM 0b6pa3om 3azemMreHa HenTparb Ha BbICOKOM HanpsiKeHWK.

Tok noBpexaeHusi, NPOoTeKaWMY NO 3a3eMITSIIOLLEMY 3JIEKTPOAY OTKPbLITHIX NMPOBOASILUMX YacTel NnoacTaHuum,
BbI3bIBAET MOBbIWEHWE NOTEHLMANA OTKPbITHIX NPOBOASI WMX YacTel NoACTaHUUM OTHOCU TENBHO 3EMIU, 3HaYEHNE KOTOPO-
ro 3aBVCUT OT 3HAYEHWS TOKA MNOBPEXAEHUS 1 aKTUBHOIO CONPOTUBITEHWS 3a3eMINSAIOLLErO SMEKTPoaa OTKPbIThIX MPOBOAs-
WMX YacTen NogcTaHumn.

HanpskeHne noBpexaeHna MOXeT JOCTUTaTb HECKONBKUX ThICAY BOMNbT U, B 3aBMCMMOCTH OT TUNa 3a3eMrneHns
YCTAHOBKY, BbI3bIBaTb:

- obwee noBbiWeHWe NOTeHUMana OTHOCUMTENBbHO 3EeMIN HA OTKPbITBIX MPOBOASILLMX YACTHAX CUCTEMBl HU3KOrO
HaNPSHKEHWS, YTO MOXET MPUBECTY K MOBLILLEHW IO HAMPSKEH NS NOBPEXAEHNS U HANPSKEHUSI MPUKOCHOBEHUS;

- obLwee NoBLIWEHME NOTEHUMANA OTHOCUTENBHO 3EMITU B CUCTEME HU3KOTO HAMPSHKEHWUS], UTO MOXET MPUBECTU K
BbIXOAY M3 CTPOSI HU3KOBOJIbTHOFO 3MIEKTPUYeCKOro o6opyaoBaHus.

O6bI4HO yCTpaHeHWE NOBPEXASHUS B CUCTEME BbICOKOTO HAaNpsikeHUs TpebyeT 6onee ANNTENbHOro BPEMEHU, YeM B
CUCTEME HU3KOIO HanpsiKeHWs!, T. K. perne MMEeIT BbIAEPXKKW BPEMEHW A1 CENEKTUBHOCTY 3aLlUUTbl OT HEeXernaTerbHblX
OTKITIOUEHMI TOKOB NEePeXoaHbIX PEXNMOB.

BpemeHa OTKNIOYEHUS1 BbICOKOBOIMBTHBIX KOMMYTAUMOHHBIX annapatoB Takke Oonee AgnuTenbHbl, YeM HU3KO-
BONbTHbIX annapaTtos.

OTO 03HA4aeT, 4TO Pe3ynbTUPYIOLWas NPOAOMKNTENBHOCTB HANUYMSA HANPSHXKEHNS NOBPEXAEHUSA U COOTBETCTRYHO-
LLLero HanpsbkeHWst NPUKOCHOBEHUS! HA OTKPLIThIX MPOBOASILUMX YACTSX HU3KOBOSbTHOW YyCTaHOBKU MOXET BbITb Gonble,
yeM TpebyeTcs NpaBunamMu ansa NeKTPOycTaHOBOK HU3KOTO Hanp shikeHWs.

Takke MOXET BO3HMKHYTb ONacHOCTb BbIX04a M3 CTPOS B CUCTEME HU3KOIO HAaMNPsiXXeHU s MOACTaHUUKU U B YCTAHOBKE
notpebutens. CpabaTbiBaHne 3alWMTHLIX YCTPOMCTB B HEHOPMAabHbLIX YCIOBUSIX BOCCTAaHOBIEHUS] HanpsikeHWs nocne
NepexoaHbIX PEXMMOB MOXET NPUBOAUTL K 3aTPYAHEHWSIM U JaXe 0TKa3y Npu pasMblKaHumW Lenmu.

Mpu noBpexaeHWn B YCTAHOBKaxX BbICOKOIO HanpsiKeHus cliedyeT NPUHMMaTb BO BHMMaHWE yKa3aHHble HUXe
yCNoBUSA.

Cucmembl 8bICOKO20 HarnpsKeHUA ¢ a¢hHeKmMUBHO 3a3eMIeHHOU Helimpaisio

Takme cucTeMbl BKOHaloT B cebs CUCTeMbI, HEMTpanb KOTOPbLIX NpucoeauHeHa K aemrne nubo HenocpeacTBEHHO,
nnbo yepes HU3Koe NOMHOEe CONPOTUBMEHUE U B KOTOPbIX 3aMbIKaHWUSI HA 3eMITI0 YCTPaHSAIOTCA B TeYeHMe JOCTaTOuHO
KOPOTKOIO BpemMeHu, onpeaensemoro o6opyaoBaHMeM 3alumThbl.

MprcoeanHeHne HENTPanu K 3eMre B COOTBETCTBYIOLLEN NOACTAHLMM HE PACCMATPUBAETCS.

EMKOCTHbIE TOKM, KaK NPaBWIo, HE Y4YUTbIBAKOTCS.

CucmemMb! 8bICOKO20 HaMNPSXKEHLS ¢ U30NIUpOB8aHHOU Helimpansio.

B paccmoTpeHne NpuHMMatoTCs TOMBbKO YCITOBUST €4MHUYHOTO MOBPEXAeHWsI MPU NepPBOM 3aMbIKaHUW Ha 3eMIio
MexAy TOKOBedyLlel YacTblo BbICOKOTO HaNPsKEHUS W OTKPbITbIMW NPOBOASILMMY YacTaMK TpaHcopMaTopHoOn nog-
CTaHuun.

OTOT €MKOCTHbIW TOK MOXeT OblTb OTK/IOYEH MW HE OTKIIOYeH B 3aBUCMMOCTU OT ero 3Ha4YeHus N CUCTEMbI
3aWwmThI.

CucmemMbl 8bICOKO20 HanpsxXeHUs ¢ Oy202acayumu Kamywrkamu.

Hyroracsaiume KaTywKu B COOTBETCTBYIOLLEN NOACTAHUUN BO BHUMAHNE HE MPUHUMAOTCA.

Ecnn 3ambikaHue B cucTeMe BbICOKOTO HarnpsiXXeHWsi MponcxXoauT Mexay NPOBOAHUKOM BbICOKOIO HaNpPsiKEHWs 1
OTKPbITBIMW MPOBOASILLLUMU HaCTSIMW TPaAHCEOPMATOPHONW MOACTaHLUKU, BO3HUKAKOT TONbKO Marble TOKU MOBpeXaeHUs
(ouddepeHumanbHble TOKM, Kak NPaBuio, NOpsaKa AeCATKOB amnep). OTN TOKU MOTYT CYLWEeCTBOBaTL B TedeHne Gonee
ONUTENBHOrO BPEMEHN.

A.442.2 lMepeHanpAXeHWA B CUCTEMAX HU3KOro HamnpAXeHWA MpW 3aMblKaHWM Ha 3eMI0 Ha BbICOKOM
HanpsXeHNN

PucyHok 44.A2 nony4eH 13 KpUBOW ¢, pucyHka 20 M3K 60479-1 [18], a Takke NPUHAT Kak NpakTnyecku 060CHOBaH-
Hoe peweHne B MOK 61936-1[1].
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Mpw paccMOTPEHNN 3HAYEHMI HANPSKEHUS NOBPEXAEHNS CriegyeT yYnTeiBaTh:

a) HU3KYIO CTENEHb PUCKA 3aMbIKAHUS HA 3€MITIO B CUCTEMAX BbICOKOTO HANPSIKEHUS;

b) dakr, uTo HanpsikeHVe NPYKOCHOBEHWS BCEraa HYXe HanpsiKeHUsi MoBpexaeHus brnarogaps Hanu4Me OCHOBHO-
ro ypaBHUBaHWUS NOTEHLManoB, ykaszaHHoro B FTOCT P 50571.3 (nodnyHkm 411.3.1.2), n AONONHUTENbHbIX 3a3eMINTENEN B
3MNEKTPOYCTaHOBKe NOTpebutenen n gpyrmx Mecrax.

3HaveHus, npyBegeHHsbie B ITU-T: 650V — ansa 0,2 cn 430V — Aanst aBTOMaTUYECKOro OTKITIOHEHUS CO BPEMEHEM
6onee 0,2 ¢, HECKONBKO NPEBbIWAIOT 3HAYEHWS, YKa3aHHble Ha pUCYyHKe 44 A2,
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MpunoxeHune B
(cnpaBouHoe)

Yka3aHus no 3aluTe oT nepeHanpsXeHUn NpU NOMOLLU YCTPOMUCTB 3aLUUThI
oT nepeHanpsikeHui (Y3I1), ycTaHOBNEHHbIX Ha BO34YLWHbLIX IMHUSAX

B.1 BcootBeTcTBUM C443.3.2.1 M npUMeYaHnem 1 K Hemy TpebyeMblin ypOBEHb 3aLLMNThI OT NepeHanpsikeHnii MoXeT
6bITb AOCTUTHYT YCTAHOBKON YCTPONCTR 3alLMThl OT NepeHanpshkeHun nnbo HenocpeACTBEHHO B 3NEKTPOYCTaHOBKe, NGO,
€ cornacusi oneparTopa CeTu, Ha BO3AYLWHbIX IMHUAX pacnpeaenuTensHON CETY MUTAHKS SNEKTPOSHEPTMEN.

Hanpumep, MoryT GbITe NPUMEHEHbI Cneayiowme Mephbl:

a) B criyvae BO3AYyLLIHON pacrnpeaenuTenbHol CeTh NMTaHus 3NeKTPO3HEPIen 3alumTa oOT nepeHanpsiKeHun yera-
HaBNUBAaETCs B TOYKAX COEAUHEHUA CETU U, TNaBHbIM 06pa3oM, B KOHLE KaxaoW pacnpenenmTenbHON NMHUN, MetoLLen
AnwHy 6onee 500 M. YCTpoWcTBa 3aWwuThl OT NepeHanpsixeHuin 4onxHbl 66T yCTaHOBNEHbI BAOMb pacnpegenuTenbHbiX
TNIMHUIA MM TaHWUS 3NEKTPOIHEPIMEN Ha paccTosAHnM Kaxablx 500 M. PaccTosHne mexay yecTponcTBaMm 3awmThl OT NepeHan-
PsKEHWUIA AOMKHO GbITb MeHee 1000 m;

b) ecnupacnpegenuTenbHasi CeTb NUTaHWUS ANEKTPO3HEPrueli BbiNONTHEHA YACTUYHO Kak BO34YLWHAs CeTb M YacTUY-
HO KaK CeTb, NPONOXeHHas B 3eMI1e, 3aliMTa OT NepeHanpspkeHnii B COOTBETCTBUM C NEPEYNCIEHMEM a) Ha BO3AYLLIHbIX
NUHWSAX JOJKHA ObITh YCTAHOBEHA B KaXKAOW TOUKE Nepexoaa oT BO3AYLLHOW NMHUK K Kabento, NPponoXXeHHOMY B 3eMIe;

¢) B pacnpegenutenbHol ceTy TN, MUTaIOLWLEN 3NEKTPUUECKMNE YCTAHOBKM, B KOTOPbIX 3aLLMTa NPy KOCBEHHOM Mpu-
KOCHOBeHUM obecrneymBaeTcs aBTOMATUHECKUM OTKITIOHEHWEM NUTaHWS, 3a3eMIsoWwme NPoBOAHUKN YCTPONCTB 3alUUThI
OT NepeHanpskKeHnn, COEANHEHHbIX C NTMHENHBIMW NPOBOAHUKaMK, npucoeguHaloTesa kK PEN-nposogHuky nnm k PE-npo-
BOAHWKY;

d) BpacnpegenuTeneHoOW ceT cucTemsl TT, MUTAIOWEN 3NEKTPUYECKNE YCTAHOBKK, B KOTOPLIX 3aWMTa Npw KOCBEH-
HOM MPUKOCHOBEHWK oBecneyMBaeTCsl aBTOMaTUYeCKkMM OTKITIOYEHNEM NMUTaHWs, YCTPOWCTBA 3alLMThl OT NepeHanpsixe-
HUIA JOMKHBI BbITe NPeAyCMOTPEHb! ANS IMHENHBIX MPOBOAHUKOB W ANSst HENTPanbHOro NpoBoAHMKa. B MecTe, B KOTOPOM
HEMTPanbHbIA NPOBOAHVK MUTALOLWLEN Ce TN 3D MEKTUBHO 3a3EMITEH, YCTAHOBKA YCTPOWCTBA 3aLUThl OT NEPEHANPsXEHUNA B
HeWTpansLHOM NPOBOAHMKE He TpebyeTcs.

Tab6nwuuya B.1— PaanuuHble BO3MOXHOCTY Anisi cuctembl I T (¢ yueTom nepeoro noepexaeHnsi B yctaHoeke HH)

OTKpbITbIE
MNonHoe OTKpbIThIE
MPOBOARLIME | - snpoTuBneHue | nposopsLLMe YacTu
Cuctema yactn HB P PoBOAsiLLY U, U, Us
HenWTpanu, ecnu | obopynoeaHus HB
obopyaosaHus
umeeTcA YCTaHOBKM
noacTaHumm

a # l . on/g on/g R- I,
b @ @ 0 Uo V3 R-I,+Up3 0?

cb) 0 0 0 R-I,+Uyv3 U3 0%

d 0 o———0— R-In+ Upv3 Uov3 0?

e” @ 0 ? R-In+ U3 R-In+ Up+/3 R I,

a) dakTNyecku U; paBHO NpouseeieHnio TOKa NepEoro NOBPEXAeHNs Ha aKTUBHOE COMPOTUENEHUE 3a3eMINALLEro
3MNEKTPOJAA OTKPbLITBIX NPOBOAAMX HacTen (R, - 1), KOTOpOe JOMKHO GbiTh MEHbLIE UK PaBHO U .

B panbHenwem B cnctemax a, b u d eMKOCTHbIE TOKM, KOTOPblE NPOTEKAT NPY NEPBOM NOBPEXKAEHUN, B HEKOTOPbIX
cny4yasix MOryT yBenMuuBaTb 3HaveHue U, HO 3TMM npeHebperatoT.

b) Cucrembic v e MOMyT UMETb MCMONHEHWE C HEWTPanbHO, 3a3eMNIEHHON Yepe3 NONHOE CONPOTUBINEHNE (NOMNHOE COo-
NPOTUBNEHWE BKITIOYEHO MeXdy HEeWTpanbio U 3eMnen), unu ¢ U3oNIMPOBaHHON HeWTpanbio (NoNHoe ConpoTUBIEHNE
mMexgy HelTpanbio 1 3eMrnen OTCyTCTBYET).
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MpunoxeHune C
(ob6sa3aTenbHoOE)

OnpefeneHue yCrNoBHOW ANMUHLI d NUTaKOLWER NMUHUN

KoHdurypaums HU3koBONbTHON pacnpegenuTensHON ceTu, cnocob ee 3asemnerHus, ypoBeHb 30MNSILMKN U XapakTep
paccmaTprBaeMOoro siBNeHns (MHAYKTMBHAs CBA3b, PE3NCTUBHAs CBS3b) MPUBOAAT K BbIGOPY pasnuyHbIX 4NvH d.
Cnocob pacyeTa yCNoBHOW ANVHbI, Npeanaraemblii HUXe, NpeacTaBnsaeT Hanxyawui cnyyan.

MpwumeyaHwne— 3TOT yNPOLWEHHbIV METOA ycTaHoBneH B MOK 62305-2 [7].
a=d, + dZ/Kg +dy/K.

O6bIvHO d orpaHNyYMBaeTCs ANMUHON 1 KM,
rae d; — AnVMHa HY3KOBOIbTHOW BO3AYLWHON NUHMW, NUTaICWEN 3aaHne, He 6oneel kv,
d, — ANVHa HN3KOBOMNBTHOW HEIKPAHMPOBAHHOW MUHUW, MUTAIOLWLEN 3[aHNE, NPOTNOXEHHON B 3eMI1e, He Gonee 1 km;
d; — ANVHa BbICOKOBOMNbTHOM BO3YLWHON NUHUW, NUTatoLWen 3aaHue, He Gonee 1 Km.
[nunHoN BBICOKOBONBTHOW NUHUK, NPONOXEHHON B 3eMIe, NpeHebperator.
JOnnHON HU3KOBONBTHON SKPaHUPOBAHHON NMUHUK, NMPONOXEHHON B 3eMne, NpeHebperaoT.
Kg = 4 — noHwxaWmn KoV LMEHT, NPONOPLUNOHATBHBIM BIIMAHWUIO PAa3PsA0B MeXAy BO34YLWHbIMU MMHUAMMW U
HEaKpPaHNPOBAHHbLIMW KabensaMu, NPOOXEHHbIMW B 3eMITe, BbIMUCITEHHbIV AN YAENbHOIro CONpPOTUBIIEHUS 3€ MW, PaBHO-

ro 250 Om/wm;
K; = 4 — 06bI4HbIN NOHWXAKOLWMI KOS PMLMEHT Ans TpaHcopmaTopa.

<€), >

d3
d=d1+7
[ day | [d, | t
L% | L% ]
d. d
d=_3+_2
. Ke Ky
I,
1 % | 1 % |
d
d=2
> Kg
1 % |
— 9=
Id3l _Kt

MpumeyaHune— EcnvTpaHcchopmaTop pacrnofioxeH BHyTpU 3ganus, dq = d, = 0.

PucyHnok 44.Q — lNpumMepbl ncnonb3oBaxvs dy, d,, n d, anst onpegenenus d
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Mpunoxenne QA

(cnpaBouHoe)

CBefieHUA 0 COOTBETCTBUMU CCbITOYHbIX HALUOHANBbHbLIX U MeXrocygapCrtBeHHbIX CTaHAapTOB
MeXAyHapoaHbIM CTaHAapTaM, UCNONb30OBaHHbLIM B KavyecTBe
CCbINMOYHbLIX B NPUMEHEHHOM MeXAyHapoaHOM cTaHaapTe

Tao6bnwuuya OA1

0O6o3HaYeHne CCbINOYHOro
HALMOHANBHOTO, MEXIOCYAapCTBEHHOIO
cTaHpapra

CreneHb
COOTBETCTBUA

Obo3aHaveHue U HaMeHOBaHMe MeXAyHapOoaHOro cTaHaapTa

FOCT P 50571-1—2009

MOD

M3K 60464-1:2005 «BnekTpoycTaHOBKU HU3KOBOMbTHbIE.
Yacte 1. OCHOBHbIE MOMNOXEHUS!, OLEeHKa 00LMX XapaKTepUCTHK,
TEPMUHbI U OnpeaeneHns»

FOCT P 50571.3—2009

MOD

M3K  60364-4-41:2005 «ONeKkTpoyCTaHOBKM  HU3KOBOMNbTHbIE.
YacTtb 4-41. TpebGoBaHus ansa obecneveHus 6esonacHocTn. 3awmy-
Ta OT NOPaXKEHUS SNEKTPUHECKUM TOKOM»

OCT P 50571.10—96

MOD

M3K 60364-5-54—80 «BOnektpoycraHoBku 3ganui. Yacte 5-54.
BeiGop 1 MOHTax anekTpoobopydoBaHusi. 3azemMnsiowpne ycTpoii-
CTBa M 3aLLWUTHbIE NPOBOAHNKU»

FOCT P 50571.16—2007

MOD

M3K 60364-6:2006 «OneKkTpoyCcTaHOBKU HWU3KOBOIbTHLIE.
UacTtb 6. VicnbiTanns»

MOCT P 51317.2.5—2000

MOD

M3K 61000-2-5—95 «COBMECTUMOCTb TEXHUYECKMX CpefcTB
SMeKTpoMarHuTHas. JnekTpoMarHutHas oberaHoBka. Knaccudum-
Kauusl aneKkTpoOMarHWTHLIX MOMeX B MecTax pasMeLlleHUusl TeXHU-
YEeCKUX CPeacTB»

MOCT P 51317.6.1—2006

MOD

M3K 61000-6-1:2005 «COBMECTUMOCTb TEXHUYECKUX CpPeACTB
3NeKTPOMarHuTHas1. Y CTOWUMBOCTD K 3MeKTPOMArHUTHLIM NOMeEXam
TEXHUYECKUX CPEeACTB, NMPUMEHSEMBIX B XUIbIX U KOMMEPUYECKUX
30HaxX U NPOU3BOACTBEHHbIX 30HaX C MarbiM 3HepronoTpebneHu-
eM. TpeboBaHnsa U MeTobl UCTIbITAHWUNY

MOCT P 51317.6.2—2007

MOD

M3K 61000-6-2:2005 «COBMECTUMOCTb TEXHMYECKUX CpPeACTB
3NeKTpOMarHuTHas1. Y CTOWHMBOCTD K 3MEKTPOMarHUTHoIM NoMexam
TEXHUYECKUX CPeacTB, NMPUMEHSIEMbIX B MPOMBbILLMTEHHbIX 30HaX.
TpeboBaHust U MeTOAbl UCTIBITAHUNY

MOCT P 51317.6.3—2009

MOD

MOK 61000-6-3:2006 «COBMECTMMOCTb TEXHMYECKUX CpPeAcCTB
3NneKTpoMarHuTHasl. ONeKTPOMarHMTHbIE NOMEXU OT TEXHUHECKMX
CpeacTs, NPUMEHAEMbIX B KUIbIX U KOMMEPHYECKMX 30HaxX U Npon3-
BOACTBEHHbIX 30HaxX C MarnbiM aHepronoTpebnenmem. Hopmbl 1 me-
TOAb! UCMbITAHUAY

MOCT P 51317.6.4—2009

MOD

M3K 61000-6-4:2006 «COBMECTMMOCTb TEXHMYECKMX CpedcTB
3NeKTpoOMarHuTHasl, ONeKTPOMarHTHbIE NOMEXN OT TEXHUHECKMX
CpeacTB, NPUMEHAEMbIX B MPOMbILIEHHBIX 30Hax. Hopmbl 1 meTo-
Abl NCMNbITAHUAY

FOCT P M3K 60950-1—2009

IDT

M3K 60950-1:2005 «O6opygosBaHue MHPOPMaUUOHHBIX TEXHOMNO-
. Tpeboeanus 6e3onacHocTn. Yactb 1. O6wme TpeboBaHms»

FOCT 29322—92

MOD

M3K 38—83 «CTaHaapTHble HANPsXKeHNs»

BETCTBUA CTaHOAPTOB:

- IDT — ngeHTUYHbIE CTaHOAPThI;
- MOD — moandnumpoBaHHbIe CTaH4apThI.

MpumeyaHu e— B HacTosiwel Tabnvue ncnonb3oBaHbl Cneayolme yernoBHele 0603HauYeHUs! CTENEHN COOT-
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Bu6nuorpadun

CvnoBble aneKkTpoycTaHOBKM HanpsbkeHnem Bbiwe 1 kB nepemenHoro Toka. Yactb 1.
O6uwue TpeboBaHus

KoopguHauusi msonsiumm gns obopyaoBaHMsi B CUMCTEMax HW3KOTO HanpshKkeHwst.
Yactb 1. MprHUMnbl, TpeGOBaHMSA U UCMbITAHUS

MonHwesawmTa. YacTtb 1. Obwme TpeboBaHUs

MonHueszawyuTta. YacTtbe 3. Guandeckuin ywepb oT NOBPEXOEHUS COOPYXKEHUA N PUCK
AN XKU3HU

MonHmneszawmTa. Yactb 4. InekTpudeckue 1 3MeKTPOHHbIE CUCTEMBI B 34aHUAX
Hn3koBONbTHLIE YCTPONCTBA 3ALLMTHI OT NEPEHANPSHKEHUNA
MonHwesawuTa. YacTe 2. YnpaBneHue pukamm

HW3KkOBONbTHLIE 3MEKTPOYCTaHOBKM. YacTb 5-51. Belibop 1 MOHTax anekTpoobopyaoea-
Hus. O6wue nNpasunna

Hanpspkenns ctaHgaptHele no MOK

HW3koBONbTHLIE SMEKTPOYCTaHOBKM. YacTb 5-54. Belibop 1 MOHTax anekTpoobopyaoea-
HUA. Basemnmou.wle yCTpOVICTBa, 3aWMTHbIE NPOBOAHNKN U NMPOBOOHUKN YPpaBHUBAHWA
noteHumnanoB

OnekTpoobopyaoBaHme BCrnoMoratenbHoe. KOHTPONbHO-M3MepUTENbHbIE MPUBOpPLI
ANns onpegenenust octaTtouHoro Toka (RCM) 6bITOBOrO M aHanorMYHoro HasHaveHws

BesonacHocTb cHnoBLIX TpaHCOPMaTOpPOB, CUIOBLIX DIOKOB NMWTaHUS, PEaKTOPOB U
aHanornyHbix nagenuin. Yacre 2-1. Ocobble TpeGoBaHUs K UCTbITAHWAM pasaenuTerns-
HbIX TPaHChOPMaTOPORB U CUMOBLIX BMOKOB NMWTAHMSA, CoAepX)Kallmx pasgenuTenbHblie
TpaHcthopMaTops! 06LWEero NpMMeHeHUs!

BesonacHocTb cUNoBbIX TpaHcHopMaTopoB, BNOKOB NMTaHWS Y aHANOMMYHbIX U3AENWNA.
YacTb 2-4. Ocobble TpeboBaHus K pasgenuTenbHbIM TpaHcdopmaTtopam obuero npu-
MeHeHws1

Be3onacHOCTL CMMOBLIX TPaHCOpMaTopoB, GNOKOB MUTaHUS U aHaNOrMYHbIX U34ENui.
YacTb 2-6. Ocobble TpeboBaHusi kK 6e30MacHbIM pasgaenuTenbHbiM TpaHcdopMaTopam
obLero npUMeHeH s

BesonacHocTb CUNoBbIX TpaHCcHOpMaTopoB, BNOKOB NMTaHWS K aHANOTMMYHbBIX U3AENWA.
YacTb 2-15. OcobGble TpeboBaHus K pa3genntenbHbiM TpaHcopMaTopam Anst TMTaHKs]
MEeAMNLIMHCKMX NOMELLEeHWI

Cuctembl KﬁGGJ’IGI’IpOBOJJ,OB AnNs 3NeKTPpUYeCKUX yCTaHOBOK

HW3KOBONbTHLIE 3MEKTPOYCTaHOBKM. YacTb 5-52. Beibop 1 MoHTax anekTpoobopyaoea-
HUsi. CUCTEMbI 3NEKTPONPOBOAKU

BospgelicTBre Toka Ha nogen u XMBOTHLIX. YacTb 1. O6Wme nonoxeHus
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YOK 696.6:006.354 OKC 91.140.50 EO08 OKCTY 3402

KntoueBtkle criosa: SNEeKTPOYCTaHOBKA 30aHuR, 3NEeKTPOYyCTaHOBKK O0 1 kB; 3awmuTta oT nepeHanmeeHl/lPl; 3a-
LnTa OT SNEeKTPOMarHATHbIX NMoOMeX; oGopyp,osaHme I/IH(bOpMaLI,I/IOHHbIX TEXHOIOrNIA; 3a3eMieHune; ypaBHNBa-
HWEe NoTeHUnanoB
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