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FOCT P 50571-4-44-2011
(M3K 60364-4-44:2007)

lpynna E08

HALUMOHANBbHbLIA CTAHOAPT POCCUACKOW ®EQEPALINK

ANEKTPOYCTAHOBKU HU3KOBOJIbTHbIE
YACTb 4-44

TPEBOBAHUA NO OBECNEYEHUIO BE3OMNACHOCTU. 3ALUMTA OT OTKITIOHEHWW HAMPSXXEHUA U
ANEKTPOMAIHUTHBIX MOMEX

LOW-VOLTAGE ELECTRICAL INSTALLATIONS. PART 4-44. SAFETY REQUIREMENTS. PROTECTION AGAINST
VOLTAGE DISTURBANCES AND ELECTROMAGNETIC DISTURBANCES

OKC 91.140.50
OKCTY 3402

[ata BBegeHunsa 2012-07-01

NMPEOUCNOBUE

Llenn v npuHumnbl ctangaptmsauumn B Poccuiickon ®egepaunn yctaHosneHsl PefepanbHbiM 3aKoHOM OT 27 aekabpa 2002
L. N 184-®3 "O TexHU4YeCKOM perynvpoBaHun”, a npasuna NpMMeHeHNsa HaunoHanbHbIX ctaHgapToB Poccuiickon ®enepaumm -
FOCT P 1.0-2004 "Cranaaptusaums B Poccuinckon Penepaummn. OCHOBHbIE NONOXEHUS"

CBeaeHus o cTaHpgapTe

1 NOAIOTOBJIEH HerocygapctBeHHbIM 06pasoBaTenbHbIM yYpexXaeHmemM Bbiclero npodgeccnoHansHoro obpasoBaHms
"MOCKOBCKMI WHCTUTYT 3HeprobesonacHoctu U 3Heprocbepexenns" (HOY BIMIO "MUI3B") Ha ocHoBe cobGCTBEHHOMO
ayTEHTMYHOro NepeBofa Ha PYyCCKUI s3blK CTaHAApTa, yKasaHHOro B MyHKTe 4

2 BHECEH TexHu4eckum kommteToM no ctaHgaptmusaumm TK 337 "OnekTpoycTaHoBku 3gaHun”

3 YTBEPXXOEH W BBEJEH B JENCTBUE [pukasom denepanb-HOro areHTCTBa MO TEXHUYECKOMY PerysMpoBaHUI0 U
MeTponorum ot 22 ceHtsa6ps 2011 . N 329-ct

4 Hactoswmin crtaHgapT MoOauUUMPOBaH MO OTHOLUEHWIO K MexayHapogHomy ctaHgapTy MOK 60364-4-44:2007%,
n3gaHne 2 "3OnekTpuyeckme yCTaHOBKM 3daHui. Yactb 4-44. 3awmrta B uensax 6esonacHocTtu. 3awmTta OT OTKITOHEHWI
HanpsbkeHus 1 anekTpomarHuTHbix nomex" (IEC 60364-4-44:2007 "Low-voltage electrical installations - Part 4-44: Protection for
safety - Protection against voltage disturbances and electromagnetic disturbances").

* JocTyn K MexayHapoAaHbIM U 3apybeXxHbIM OOKYMeHTaM, YNOMSIHYTbIM B TEKCTe, MOXHO MOony4uTb, 00paTMBLUNCH B
Cnyx0y noaaepxkm nonb3oBarenen. - NpumeyaHne narotoBntens 6asbl JaHHbIX.

HaumeHoBaHMe HacTosiLlero craHgapTa W3MEHEHO OTHOCMTENbHO HaWMEHOBaHWS YKa3aHHOro  MeXAyHapOoaHOro
cTaHgapTa ans npueeaeHus B cootBetctane ¢ FOCT P 1.5 (nyHkT 3.5).

Pasgen "HopmatusHble cebinkun" nanoxeH B cootsetctBum ¢ FOCT P 1.5, n COOTBETCTBYHOLUME CChINIKU B TEKCTE CTaHOapTa
BblA€eNeHbl KYypCUBOM
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5 BBAMEH [[OCT P 50571.18-2000, OCT P 50571.19-2000, [OCT P 50571.20-2000

UHpopmayus 06 usMeHeHUsIX K Hacmosiuemy cmaHOapmy nybrukyemcsi 8 exe200HO u3dasaeMoM UHGOPMayUOHHOM
ykazamerne "HayuoHanbHble cmaHdapmbl”, a mekcm U3MeHeHUU U rorpasokK - 8 eXeMecs4YHO u3dagaeMbiX UHGHOPMaYUUOHHbIX
ykazamensix "HauuoHanbHble cmaHOapmbi”. B crniyyae niepecmompa (3aMeHbl) unu ommMmeHbl Hacmosiue20 cmaHOapma
coomeemcmeyruiee ysedomrieHue bydem o0nybruUKOBaHO 8 EXEeMeCsYHO u30asaeMoM UHGOPMAaUUOHHOM YyKa3amerse
"HayuoHansHble cmaHOapmebl”. Coomeemcmeyowass UHopMmayusi, yeedomrieHue U MmeKcmbl pasMewjarkmcs makxke 8
UHbopmMayuoHHOU cucmeme obuweao rnornb308aHus - Ha oghuyuanbHoM catime PedepasibHO20 azeHmemea o MexHU4eCcKoMy
peaynuposaHuro U Memposio2uu 8 cemu lhmepHem

BBEAOEHUE

HacTtoswuin ctaHgapT NnoaroToBreH METOAOM MPSMOro NpMMeHeHUs mexayHapogHoro ctaHgapta MOK 60364-4-44:2007
"OnekTpuyeckne yctaHoBKM 3paHui. YacTb 4-44. 3awmta B uensx 6e3onacHoOCcTU. 3alymMTta OT OTKITOHEHWIN HaMpPSHKEHUs U
3NEeKTPOMarHUTHbIX Nomex" u SABNSETCA 4YacTblo KOMMnekca HaumoHanbHbix ctaHgaptoB NOCT P 50571 Ha HM3KOBOMbLTHbIE
3MNEKTPOYCTaHOBKU.

B craHgapTe yctaHoBneHbl TpeboBaHUs, HanpasreHHble Ha obecneyeHne 3aluThbl SMEeKTPOYCTaHOBOK U NOTpebnsioLwero
obopynoBaHus oOT:

- KpaTKOBPEMEHHbIX (MMMNYIbCHbIX) NepeHanpsbkeHnn, KOTopble MOTYT BO3HMKATb B HU3KOBOSIETHOW 3MEKTPOYCTaHOBKE BO
BPEMS TPO30BOM aKTUBHOCTU M BCMeACTBME KOMMYTaLMOHHbIX NepeHanpsikKeHWn B LensX ¢ GONbLUMMU MYyCKOBbLIMU TOKaMM.
TpeboBaHMA OCHOBaHbl Ha MOMOXEHWsX OcHoBononarawwero craHgapta MOK 60664-1 "KoopauHauusa wusondumm ans
obopynoBaHMa B HU3KOBOIMLTHbIX cucTeMax. Yactb 1. MNpuHumnbl, TpeboBaHMA M UCMbITAHUSA" OTHOCUMTENBHO CMOCOBHOCTU
3NEKTPUYECKOM M3onsaumm obopyaoBaHUSA BbiOEPXKNBATb KPATKOBPEMEHHbIE MEepeHanpsKeHUss onpeaeneHHbIX 3Ha4YeHMn ans
KaXkOon U3 NpMBEAEHHON B CTaHAAPTE YETbIpex KaTeropmin aneKkTponpuemMHNKOB;

- MOHWXEHUA HaNpaXXeHnq;
- NIEKTPOMAarHnTHbIX NOMexX.

440.1 OBJIACTb NPUMEHEHUA

HacTosawun CTaHOapT pacnpocTpaHAeTCA Ha HU3KOBOJIbTHbIE 3JIEKTPOYCTAaHOBKU (p,anee - yCTaHOBKVI) n yCtaHaBnnBaeT
Tpe6OBaHVIﬂ no obecneveHunto nx 6esonacHocTn npn BO3HUKHOBEHNA OTKNOHEHWI HanpsaXeHna n 3NeKTpoMarHNTHbIX NoMex.

HacTosawwuii ctaHgapT He pacnpoCTpaHSAETCs Ha CUCTEMbI pacnpeferneHnst aNeKTpo3Heprun noTpebutenem u Ha cucTemsl
ONa NpomM3BoACTBa M Nepedadn anekTpoaHeprnm ona Takmx cuctem (cm. FOCT P 50571.1, pasden 1), HECMOTPSA Ha TO, YTO
nepeHanpsikeHus U NeKTPOMarHMTHbIE NMOMEXVN MOryT nepeaaBaTbCs B 3NEKTPOYCTAaHOBKM UMW MeXIy 3MeKTpoycTaHOBKaMu
Yyepes TakvMe CUCTeMbI.

440.2 HOPMATUBHBIE CCbIJIKH

B HacToswem CTaHOapTe ucnosnb3oBaHbl HOPMAaTUBHbIE CCbINTIKN Ha crneayrwne ctaHaapThbl.

[OCT P 50571.1-2009 (M3K 60364-1:2005) 3nekmpoycmaHo8KU HU3KogoslbmHble. HYacmb 1. OCHOBHbIE MOMOXeHUS,
OUeHKa 0bWux xapakmepucmukK, MepMUHbI U OrpedeneHus

FOCT P 50571.3-2009 (M3K 60364-4-41:2005) 3GnekmpoycmaHo8KU HU3Ko8osbmHbie. Yacmb 4-41. TpeboeaHus Ons
obecneyeHuss besonacHocmu. 3awuma om rMopaeHUsi 31eKMpPUYECKUM MOKOM

TOCT P 50571.10-96 (M3K 60364-5-54-80) OnekmpoycmaHosku 3daHuli. Yacmb 5. Bbibop u MOHMax
anekmpoobopydosaHus. [nasa 54. 3azemnsaouue ycmpolicmsa u 3aWUmHble rnpo8oOHUKU

FOCT P 50571.16-2007 (M3OK 60364-6:2006) BnekmpoycmaHo8KU HU3K080IbMHbIe. Yacmb 6. MicnibimaHus
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[OCT P 51317.2.5-2000 (M3K 61000-2-5-95) Cosmecmumocmb mexHUYeCKUx cpedcme arnekmpomMacHUMmMHasl.
AnekmpomazHumHasi obcmaHoeka. Knaccugukayusi 371eKmpoMagHUMHbIX MOMEX 8 Mecmax pasMeuweHUsT MEXHUYECKUX
cpedcms

[OCT P 51317.6.1-2006 (M3K 61000-6-1:2005) Coemecmumocmb MEXHUYECKUX cpedcme 3feKkmpomMagHUmHasl.
Ycmoliyusocms K arieKmpoMazHUMHbIM ToMexamM MeXHUYECKUX cpedcms, NpUMEHSIEMbIX 8 XUIbIX U KOMMEPYECKUX 30Hax U
pou3e00CMBEHHbIX 30Hax ¢ MarslbIM 3HepaoriompebneHuem. TpebosaHuss U Memodbl ucrbimaHul

OCT P 51317.6.2-2007 (M3K 61000-6-2:2005) Coemecmumocmb MEXHUYECKUX cpedcme 3afeKkmpomMagHUmHas.
Ycmouliyueocmb K areKmpoMacHUmHbLIM - rIoMexaM MEeXHUYeCKUX cpedcmes, MpUMEHSIEMbIX 8 [POMbIUWIIEHHbIX 30Hax.
TpebosaHus u Memo0dsbI ucrbimaHuli

OCT P 51317.6.3-2009 (M3K 61000-6-3:2006) Cosmecmumocmb MeXHUYECKUX cpedcme 3r1eKmpoMazHUMHasl.
OnekmpomazHumHbie MOMEXU Om MEeXHUYEeCcKUx cpedcms, rMpUMEHSeMbIX 8 XXUMbIX U KOMMEPYEecKUX 30Hax U
rpou3eodCcmeeHHbIX 30Hax ¢ MasbiM 3Hep2ornompebneHuem. Hopmb! u Memods! ucrnbimaHull

FOCT P 51317.6.4-2009 (M3K 61000-6-4:2006) Coemecmumocmb MEXHUYECKUX Ccpedcme afneKkmpomMazHUmHas.
OriekmpomazHUMHbIe MOMeXU Om MEeXHUYECKUX cpedcms, MPUMEHSIEMbIX 8 MPOMbIWIIEHHbIX 30Hax. Hopmbl u memoodsbi
ucrneimaHul

FOCT P M3K 60950-1-2009 Ob6opydosaHue uHghopmayUOHHbIX mexHonoaul. TpebosaHusi 6e3onacHocmu. Yacmb 1.
Obuwue mpebosaHus

FOCT 29322-92 (MOK 38-83) CmaHdapmHbie HanpsiKeHusi

441 (CBOBOAHbIN)

442 3ALUUTA INEKTPOYCTAHOBOK HU3KOIO HAMPAXEHUA OT BPEMEHHbIX NMEPEHAMPSXEHUH,
BbISBAHHbIX 3AMbIKAHUAMWU HA 3EMIIO B CUCTEMAX BbICOKOIo HANPAXEHUA U
NOBPEXAEHUAMU B CUCTEMAX HU3KOIO HAMNPAXEHUA

442.1 OBJIACTb NPUMEHEHUA

HacToswumii pasgen cogepxut TpeGoBaHus kK 6€30MaCHOCTU HU3KOBOMBLTHBIX SMEKTPOYCTAHOBOK B Cy4Yasix:

- 3aMblkaHMsi Ha 3eMI0 B CUCTEME BBLICOKOTO HamnpsKeHust TpaHCOpMaTOpHOM MNOACTaHLUMKM, MUTaKOLWEN YCTaHOBKY
HW3KOro HanpsikeHust (cM. 442.2);

- 0OpbIBa HEWTPanNM NUTAOLWEN LENU CUCTEMbI HU3KOrO HanpsbkeHus (cm. 442.1.3);

- CNy4yanHOro 3aseMrneHnst MMHERHOro NPoBoAHMKa B cucteme | T HU3KOro HanpsPKeHUs ¢ HeWTparbHbIM MPOBOAHUKOM (CM.
442 .4);

- KOPOTKOIO 3aMblKaHWUsi MeXay NMHENHbIM NPOBOAHWKOM U HEWTPanbHbIM NMPOBOAHUKOM B CUCTEME HU3KOTO HampsiKeHus
(cm. 442.5), koTopoe 0ObIYHO MPUBOANT K Hambonee TSXenNbIM BPEMEHHBIM NepPeHanpsXXeHUsM.

TpeboBaHus Kk 3a3eMNSALLUM YCTPOMNCTBaM TPaHCHOPMAaTOPHbIX NoAcTaHuuin npusegeHsl B MOK 61936-1 [1].

442.1.1 OBWWUE TPEBOBAHUA

TpeboBaHus pasgena 442 OomkHbl YYUTLIBATLCS NPU MPOEKTUPOBAHUM U MOHTaXe MOACTaHUMIA B CrlyvYae BO3HUKHOBEHMS
KOPOTKMX 3aMblKaHWUIN Ha 3eMII0 Ha CTOPOHE BbICOKOrO HanpsXXeHUs pacnpenenvrenbHblX NOACTaHLNNA.
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I'Ile NPOEKTUpPOBaHUN HeO6XO,EI,I/IMO MMETb crneayrLllyro I/IH(bOpMaLI,I/IIO, KaCakLlyrCA CUCTEMbI BbICOKOIO HaNpA>XeHua:
- XapaKkTtepHble 0CcobeHHOCTM 3a3eMneHnst CUCTEMbI;

- MakCuMarnbHbIn YPOBEHb TOKa KOPOTKOIo 3aMblKaHUA Ha 3€eMITH0;

- 3Ha4YeHne akKTMBHOIo conpoTunBIieHnA 3a3eMnaroLero yCTpOIZCTBa.

442.1.2 OBO3HAYEHUA

B paspene 442 vncnonbaytotcs cnegyowmne ob6o3HaveHms (CM. pucyHok 44.A1):

/g - 4acTb TOKa 3aMblkaHUA Ha 3eM/I0 B CUCTEME BbLICOKOTO HanpshkeHUs, KOTopas MpoTeKaeT Mo 3asemrstoliemMy
YCTPOWCTBY NOACTaHLMU;

Ry - aKTMBHOE CONPOTMBNEHME 3a3eMNALLEro YCTPONCTBA TPaHCGOPMaTOPHOI NoacTaHuuy;

R;“-‘i - aKTUBHOE conpoTtuereHmne 3asemnatoLiero yCTpOVICTBa OTKPbITbIX MPOBOAALLNX yacTemn O60pyﬂOBaHMﬂ YCTaHOBKU
HWU3KOro Hanpsa>XeHu4d;

Ap - aKTMBHOE COMPOTMBIIEHUE 3A3EMIISAIOLLEr0O YCTPOWCTBA HENTPanM CUCTEMbI HU3KOTO HAaMpsHKEHUs C SMEKTPUYECKM
He3aBUCHMbIMU 3a3EMISIOLLMMI YCTPONCTBAaMU TPaHCHOPMAaTOPHON MOACTAHUMMN U HEATPANM CUCTEMbI HU3KOTO HaMpPsXKeHWs;

Uﬂ - B cuctemax TN n TT - HOMUHanNbHoe cpegHekBagpaTtudHoe HanpsaXeHne nepeMeHHOro Toka NINHENHOTO npoBogHMKa

OTHOCUTENBHO 3emnu, B cuctemax IT - Hanpsa>XeHne nepemMeHHOro Toka mexay NNHENHbIM NPOBOAHUKOM U HeVITpaHbeIM
NpOBOAHUKOM Unn cpegHnM NpoBOAHNKOM COOTBETCTBEHHO,

Uf' - HanpgaxeHune nospexaneHund ﬂpOMbILLIJ'IeHHOVI 4acCTOTbl, BO3HMKaAKWLWlee B CUCTEME HU3KOINo HanpsaxeHuna mexny
OTKPbITBIMU NPOBOAALLMMUN YaCTAMMU U 3eMIIEN BO BPEMS NOBPEXKLEHWS;

Lf| - KpUTMYEeCKoe HanpsKeHMEe NMPOMBILLTIEHHON YaCTOTbl MEXAY JIMHEHBIM NPOBOAHUKOM U OTKPLITLIMU NMPOBOASALLMMM
YacTsAMW HU3KOBOSBTHOTO 0GOPYA0BaHUS TPAHCHOPMATOPHON NOACTaHLMM BO BPEMS MOBPEXAEHWS;

Uz - Kputn4eckoe HanpsaxeHume FlpOMbILIJJ'IeHHOIZ 4acTOoTbl Mexay NNHENHbIM NPOBOAHNKOM N OTKPbITbIMU NpoBOAALLMMU
4aCcTAMU HU3KOBOJTILTHOIO O60pyJJ,OBaHVIF| YCTAHOBKM HU3KOro HanpaxeHuna Bo BpeMA noBpexXageHu4.

Mpumedarue 1 - Kputnyeckoe HanpsxeHre NpoMbILLeHHoN YacToTsl (L u L75) - aTo HanpsxeHue, KOTopoe BO3HWKaeT

Ha M30MsALUM HU3KOBOJSIETHOTO 060PYAOBaHNS M HA YCTPOWCTBAX 3aLUMTbl OT NepeHanpspKeHWi, NPUCOeAMHEHHbIX K CUCTEMaM
HMU3KOrO HanpPsHKEeHUS;

fh - TOK MnoBpexaeHwuAd, I'IpOTeKaIOLIJ,I/Iﬁ no 3aseMndarlemMmy yCTpOIZCTBy OTKPbITbIX MpPOBOAALLNX yacTten 060py,D,OBaHI/IFI

YCTAHOBKM HU3KOrO HarnpshkeHWst B TeveHue nepuoda, Korga MMETCs MOBPEeXJeHUe Ha BbICOKOW CTOpOHE W nepBoe
NOBPEXAEHNE B YCTAHOBKE HU3KOTO HanpshkeHus (cm. Tadbnuuy 44.A1);

{4 - TOK noBpexaeHust B COOTBETCTBUM € 411.6.2, NpoTekatoLLnil MO 3a3eMMSIOLWEMY YCTPOUCTBY OTKPLITBIX MPOBOASLMX

YyacTell YCTAHOBKM HM3KOrO HanpsiKeHWs BO BPEMSI MEpPBOro MOBPEXAEHWS B CUCTEME HU3KOrO HanmpspKeHus (CM. Tabnuvuy
44 A1);

£ - MONHOe conpoTMBMNEHME (Hanpumep, MOMHOe COMpOTMBIEHUE YCTpoWcTBa KoHTponst msonaumu (YKW), nomnHoe
COMpPOTUBIEHNE UCKYCCTBEHHOW HEWTPANn) Mexay CUCTEMON HU3KOrO HanpsbKeHNUs U 3a3eMISIIOLLMM YCTPONCTBOM.
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MpumeyaHne 2 - 3asemnsioLLiee YCTPOMCTBO MOXHO CUMTATb SMEKTPUYECKM HE3aBMCUMbIM OT OPYroro 3a3eMnsioLlero
YCTPOWCTBA, €CNWU NpeBbllleHne MOoTeHuMana OTHOCUTENbHO 3eMNM Ha O4HOM 3as3eMMslweM YCTPOWCTBE He Bbl3biBaeT
HedonycTUMoe NpeBbILleHne NoTeHunana oTHOCUTENBHO 3eMIU Ha ApYyrom 3aseMnsiolem ycrponcrase (cM. MAK 61936-1 [1]).

U, s
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PucyHok 44.A1 - XapakTtepHas ynpoLeHHasi Cxema BO3MOXHbIX CNOCOO0B 3a3eMIIEHNSA NOACTAHLUMN U HN3KOBOMLTHOWN
YCTaHOBKW U NepeHanpsiXXeHnin, BO3HUKaKLLMX B Cry4ae NoBpexaeHui

442.2 TMIEPEHANPAXEHUA B CUCTEMAX HU3KOIO HAMPAXEHUA NMPU 3AMbIKAHUAWN HA 3EMITIO HA
CTOPOHE BbICOKOI'O HANPAXXEHUA

B cnyyae 3amblkaHMsi Ha 3eMI0 Ha CTOPOHE BbLICOKOrO HanpshKeHUs MOACTAHUMM Ha 3NeKTPOYCTaHOBKY HM3KOro
HarnpshKeHUst MOTyT BO3EMCTBOBATL CrieayoLLMe BUAbI NepeHanpsiKeHnii:

- HarpsKeHWe NOBPEXAEHUs MPOMBILLNEHHOM YacToTbl ( £y );
- KPUTMYECKIME HaMPSXKEHUS MPOMBILLNEHHON YacToTbl (£ n L/4).

CooTBeTCTBYOLME METOABI pacyeTa NepeHanpPsKeHMN pasnnyHbiX BUAOB NpuBeaeHbl B Tabnuue 44.A1.
MpumeyaHne 1 - Tabnuua 44.A1 pacnpocTpaHsieTcs Ha cuctembl IT ¢ BbiIBeAEHHON HeWTpanbHOW Toukon. [Ana cucrtem IT

6e3 BbiBEQEHHOW HENTPanbHOM TOYKM A0MKHa ObiTb NogobpaHa COOTBETCTBYOWAs hOpMyna M3 yKkasaHHbIX B Tabnvue 44.A1.

Tabnuua 44.A1 - Kputuyeckme HanpsKeHUst NPOMbILUNIEHHON YacTOTbl U HaNpshXKeHWUs1 MOBPEXOEHNS NPOMbILLIIEHHOW YacTOTbI
B YCTaHOBKaX HU3KOro HanpsbkeHus
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Tunel cHcTem Tunel coegUHEHWA 333SMIMAKILLM Y u u u
3a3EMIEHKA YETRORCTE 1 2 f
Re v Rz coegWHEHE Up* Re Ie + Uy a*
m Re v Rg pasgeneHsl Re Ig + Uy Uy o*
Re v Rz coeguHEHBI Uy* Uy Re I&**
™ Re v R pasgeneqsl Re Ie + Uy Uy 0*
Re v Z coeguHeHs! Ly* Re Ie + Uy o*
Re n Ra pasgeneHsi Uy -3 Re Ig + Uy A3 R I
Rew Z coefMHeHsl Ly* Uy* Re It
T R n Ry, coeguHEHBl B33 WMHOD Uy -3 Uy +f3 Re It
Re » Z pasneneHol R Ig + Uy U* 0*
Re U Rs pasgeneHbl Re Ie + Up -3 Up -f3 Ra I
* PaccmotpeHue He TpebyeTcs.
* Cm. 442.2.1 eTopoi abaad,.
MpKU HANKYKUK 3AMBIKEHWA HA 3EMITI0 B 3NeKTPOYCTAHOBKE.

Ona cnyyas, korga 3aseMmsiollyne YCTPOMCTBA BbICOKOrO M HU3KOFO HamnpsiKEHWsi pacrofiokeHbl B HEMNoCpeACTBEHHON
GrvM3ocTu Apyr OT Apyra, CyLecTBYyOT ABa crnocoba nx NpMMeHeHUs Mpy SKcryaTauum:

- COEAMHEHNE BCEX BbICOKOBOMLTHbIX ( Kf ) N HN3KOBOMbLTHLIX ( Kp ) 3a3eMNstoLLmMX YCTPONCTB Mexay co6oi;

- OTAEnNeHne BbICOKOBOMbTHbIX (Ff ) 1 HU3KOBOMBTHLIX ( KR ) 3a3eMNnsiownx yCTPOACTB ApYr OT Apyra.

OcHoBHbIM cocoboM ABMNSIETCA B3auMHOe coeanHeHne. Ecnv cuctema HM3KOro HanpspkeHUs NOMHOCTBLIO PacnonoXeHa Ha
TEPPUTOPMU 3a3EMMSAIOLLErO YCTPONCTBA BbICOKOrO HaNpsKeHWUs!, 3a3eMIsioLme YCTPONCTBA BbICOKOrO U HM3KOTO HanpshKeHns
AOIMKHBI ObITb coeanHeHbl Mexay cobon (cm. MOK 61936-1 [1]).

MpumeyaHue 2 - OcobeHHOCTH pa3nuyHbIX TMMOB 3a3eMneHust cuctemsl (TN, TT, IT) npueegensl B FOCT 50571-1.

Mpumeyanue 3 - TpebosaHna ana L7 n L7, nonyyeHbl Ha OCHOBaHMM KPUTEPMEB, MPUHMMAEMbIX NPU MPOEKTMPOBaHUM

ANS U30MSUMMA HU3KOBOSBTHOrO 06OpYAOBaHUS C YH4ETOM BPEMEHHbIX NepeHanpsXeHWn NPOMBbILLNIEHHOW YacToThl (CM. Takke
Tabnuuy 44.A2).

MpumeyaHne 4 - B cucteme, HenTpanb KOTOPOW MpPUCOEAMHEHA K 3a3eMIsiolemMy YCTPOWCTBY TpaHcopmaTopHOW
noAcTaHUMW, TakMe BpPeMEHHble MepeHanpsikeHUs MOryT BO3HWKaTb Takke Ha M30Mnaumu, He Haxoasuwewncs B 3a3eMieHHOMn
obonoyke, ecnu 0bopyaoBaHME pacnofioXeHO BHE 30aHWS.

Mpumeyanne 5 - B cuctemax TT u TN BbipaxeHusa "coeaumHeHbl" U "pasgeneHbl” OTHOCATCA K AnekTpu4eckomMy
coeauHeHnio Mexay Fp v Ap . Anga cuctembl IT 9TW BbIP@KEHNS OTHOCATCA K 3IEKTPUHECKOMY COEAMHEHUIO Mexay Rp v Z

1 coepnHeHunio Mexay Fg n Ry .
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442.21 3HAYEHUE U NPOOOMKUTENBbHOCTb HAMNPSXXEHUA MNMPOMBIWNEHHONA YACTOTbI MPU
NOBPEXOEHUU

3HayeHVe HanpshkeHust Npu NoBpeXaeHun Uf, onpegeneHHoro no Tabnuue 44.A1, KOTopoe BO3HMKAET B YCTAHOBKE

HW3KOTO HampsXeHWst MEeXAy OTKPbITbIMU MPOBOAAWMMU HacTAMU W 3eMIen, He AOMKHO npesbiwath 3HaveHus L ana
COOTBETCTBYHOLLEN NPOAOITKUTENBHOCTU NOBPEXAEHNSA, NMPUBELAEHHbIE HA KPUBOW pUCYHKa 44.A2.

HanpsaweHue nospexgedun Uy, B
1200

1100
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00

800

700 .
600 N

500 AN

N,
400
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300 N

200 AN

100

0 |
10 100 1000 10000
MpoaonKMTENEHOCTE NOBPEXASHIUA, MC

PucyHok 44.A2 - [JonyCcTUMOEe HanpsiKeHe NOBPEXAEHNA B CUCTEME HU3KOIO HanpshkeHusi Npu 3aMblkaHM Ha 3eMIto B
CMCTEME BbICOKOrO HanpshXeHUs

O6b14HO PEN-NpoBOAHMK CUCTEMbI HA3KOTO HanpsbkeHUst NpUcoeanHeH K 3emne 6onee yem B ogHow Touke. B atom criyyae
oblLiee akTMBHOE COMPOTMBMEHNE YMeHbLUAeTCs. [na Taknmx MHOrOKpaTHO 3a3eMrieHHbIx PEN-npoBogHukoB Uf MOXET ObITb
onpegerneHo Kak:

Uf' = D,jRE iTE

MpumeyarHne - KpuBasi, nokasaHHas Ha pucyHke 44.A2, - no MOK 61936-1 [1]. Ha ocHOBaHWM BEPOATHOCTHBLIX W
CTaTUCTMYECKUX [aHHbIX 3Ta KpuBas OTOOpakaeT HM3KMN YpOBEHb pUCKa AN NPOCTOr0 HauXydllero crnydas, Korga
HeWTpanbHbIN NPOBOAHMK 3a3eMIEH TOSMbKO Ha 3a3eMNsAoLWeM YCTPONCTBE TpaHCcopMaTopHOW noactaHumn. MNoscHeHnns gng
apyrux cutyaumn npmeegeHsl B MOK 61936-1 [1].

442.2.2 3HAYEHUE U NPOOOIMKUTENbHOCTb KPUTUYECKOIO HAMPSXEHUA NPOMbILLNEHHOW
YACTOTbI

3HayeHne M MPOLOIKUTENBHOCT KPUTUYECKOTO HanpsKeHUst NpoMbilrneHHon yactotel (L7 n L/5) HuskosorsTHOrO

060pya0BaHUS B yCTAHOBKE HMU3KOrO HamnpsiKeHUs Mpu 3aMblKaHMW Ha 3EMITI0 B CUCTEME BbICOKOrO HanpshkeHWsi, paccymTaHHble
B COOTBETCTBUU C Tabnuuen 44.A1, He OOMKHbI NPEBbLILWATL 3HAYEHUS], MPUBEAEHHbIX B Tabnuue 44.A2.
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Tabnuua 44.A2 - [lonycTUMble KpUTUYECKME HANPSHKEHWUST MPOMBILLITEHHON YacToThbl

npOﬂ,OJ'I)KVITeJ'IbHOCTb 3aMblKaHWA Ha 3eMIto B ﬂ,OI‘IyCTVIMOG KPpUTU4YEeCKOe HanpsaXxeHne
CUCTEMax BbICOKOIo Hanps>xeHmsa t I'IpOMbILLIJ'IeHHOIZ 4acCTOTbl HA OﬁOpy,D,OBaHI/II/I B
YCTaHOBKaX HU3KOIro Hanps>xXeHnq U
>5¢ Uiy +250 B
<5¢ 75 +1200 B

B cuctemax 6e3 HeiTpanbHOro MpPoBOAHMKA 3HaveHue Ly crnedyeT MpUHUMAaTh paBHLIM NUHENHOMY
HanpsPKEHNHO

I'Ipmmeanvle 1- I'IepBaﬂ CTpOKa Ta6J'II/ILI,bI OTHOCUTCH K cucTeMaMm ¢ 6onblinm BpemMeHeM OTKITIo4YeHUA,
HanpuMmep K CcuctemMamM BbICOKOro HanpsaXeHud C I/I3OJ'IVIpOBaHHOl7I HeVITpaJ’IbIO nnn K cnctemam BbICOKOIo
HanpsaxXeHuaA, 3a3eMrieHHbiM Yepe3 pe3oHaHCHOE COoNnpoTUBIeHne.

BTopas cTpoka OTHOCMTCA K CMCTEMaM BbICOKOIO HanpskKeHust ¢ MarnbiM BpeMeHeM OTKIYeHUs,
HanpMMep K CUCTEMaM BbICOKOrO HamnpsKeHusi, 3aseMreHHbIM 4Yepe3 Marnoe MofHOoe COMNpOTUBIEHME.
CoBmMecTHO 00e 9TW CTPOKM SBMSIOTCS  pPacyeTHbIM  KpUTEpUMEeM ANs  M30MsuMM  HU3KOBOJSBTHOMO
000pyf0OBaHNSA B OTHOLUEHWM BPEMEHHbIX NMepeHanpsXeHni NpoMbIeHHon YactoTel (cM. MOK 60664-1

(2]).

MpumedaHve 2 - B cucteme, HenTpanb KOTOPOW MpPUCOEAMHEHA K 3a3eMIisioWeMy YCTPOWUCTBY
TpaHcdhopMaTopHOM NOACTAHLUNKN, BO3HUKHOBEHUE TaKUX BPEMEHHbLIX NEePEHaNPSXKEHNN BO3MOXHO TaKKe Ha
n3onsumm, He HaxoasLwencs B 3a3emneHHon obonodke, Anst 06opyaoBaHUs, pacnonoOXeHHOro BHE 34aHUN.

442.2.3 TPEBOBAHUA K PACYETY NPEAENbHbIX 3HAYEHUA

JonycTumble KpUTUYECKME HaNPSHKEHWs] NMPOMBILLMIEHHOW YacTOThl HE LOSMKHbI MPEBbIWATh 3HAYEHWS!, NPUBEAEHHbLIE B
Tabnuue 44.A2.

[onyctumoe HanpsieHue noBpexaeHUs NPOMBILLMIEHHOW YacToTbl HEe AOSMKHO MpeBbilaTb 3HavYeHwe, npuBegeHHoe Ha
pucyHke 44.A2.

[Ins ycTaHOBOK, NUTAOLLMXCA OT pacrnpenenuTenbHON 3NeKTPUYECKON CETU HU3KOrO HanpsbkeHusi, TpeboBanust 442.2.1 n
442 .2.2 BbINONHAOTCS.

ﬂ]‘lﬂ BbINOJTHEHUA BbILLEYyKa3aHHbIX Tpe6OBaHVIIZ Heo6xo,u,mma KoopAuHauna Mexay onepartopomMm CUCTEMbl BbICOKOIo

HanpPsKeHUs 1 3aCTPOMLLMKOM CMCTEMbI HM3KOTO HanpshkeHus. ObecneveHne COOTBETCTBUS 9TUM TpeGoBaHWUsAM OTHOCUTCS K
OTBETCTBEHHOCTM 3acTpoiumka (Bnagenbua, onepartopa) NoACTaHLUMM, KOTOPLIN OOMKeH Takke obecrneumsaTb COOTBETCTBUE

TpeGosaHuam MOK 61936-1 [1]. CneposatensHo, pacyet Lfy, Liq u Uiy Ans sacTponumka CUCTEMbI HASKOTO HampshKEHUs,
Kak npaBwuno, He TpebyeTcs.

Bo3MoXXHbIMK MepamMu OnAa BblNOJNTHEHUA BbllLEyKa3aHHbIX TpeGOBaHI/IIZ ABNAKTCA, HAnpunmep:
- pasgenexHne 3sasemMnarmnx yCTpOVICTB BbICOKOIo HanpsAXeHua n HU3KOro Hanpsa>XeHu4;

- KIBAMEeHEHMe Tuna 3a3eMIieHNA CUCTEMbl HU3KOIo HanpsaXeHus,;

- YMEHbLUEeHne ConpoTnBrieHnA 3a3emMrieHnaA RE.

5 442.3 KPUTUYECKOE HAMPSAXEHWE MPOMBILUIIEHHOA YACTOTbl B CIIYYAE OBPbIBA
HEWTPAJIbHOIO NPOBOAHUKA B CUCTEMAX TN U TT
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CnenyeT y4ntbiBaTtb, YTO B Cliy4yae O6prBa HeﬁTpaanoro npoBOAHMKA B MHOFO(bGBHOIZ CUCTEME OCHOBHasi, ABOMHas U
ycuneHHaa wu3ondaunn, a TakKke KOMIMOHEHTbl, pacCCYUTaHHble Ha HanpaxeHune wMexny NUHENHBIM U HeVITpaJ’IbeIM
npoBOAHUKaMKU, MOTyT BpeMEeHHO noaBepraTtbCcA BO3AENCTBUIO NIMHENHOTO Hanps>XeHna, KOTopoe MOXeT O0CTUratb 3HadYeHud

U = /30y

442.4 KPUTUHECKOE HAMPAXEHUE MPOMBbILLUIIEHHON YACTOTbI B CITYYAE 3AMbIKAHUA HA 3EMNIO
B CUCTEME IT C HEUTPAJIbHbIM NMPOBOAHUKOM

Cnep,yeT y4ntbiBaTb, 4YTO NpU CﬂyHaVIHOM 3aMblKaHUM Ha 3eMIlio HeMTpaanoro nposogHMKa B cucrteme IT nsonauua
KOMIMOHEHTOB, pacCHYUTaHHbIX Ha HanpsaXeHune mMmexay NUHENHBbIM  1” HeﬁTpaﬂbelM npoBoAHUKaMn, MOXEeT BpeMeHHO

noaBsepraTbCcA BO34ENCTBUIO NIMHENHOIO Hanps>xXeHna, KoTopoe MOXeT AOoCTUratb 3Ha4eHus o= ”\EUEI .

442.5 KPUTUHECKOE HAMNPSXXEHUE HPOMbILUHEHHOVI YACTOTbl B CIIYYAE KOPOTKOIO
3AMbIKAHUA MEXAOY IMHEWHBLIM NPOBOAHUKOM U HEUTPAINbHbIM MNPOBOAHUKOM

CnenyeT yunTbiBaTb, YTO NPY BO3HUKHOBEHUW KOPOTKOrO 3aMblKaHWs! B YCTAHOBKE HU3KOrO HaMpsiKeHWUst Mexay NMMHenHbIM
NMPOBOAHMKOM W HEUTpanbHbIM MPOBOAHMKOM HamMpsiKeHWe Mexay APYrMMU TNUHENHbIMKA MPOBOAHMKAMU WM HeNTpanbHbIM

NPOBOAHWMKOM MOXET AOCTUraTh 3HaueHus 1,45 Uiy Ha Bpemsi po 5 c.

443 3ALLUTA OT ATMOCOEPHbIX UITM KOMMYTALIMOHHBLIX MEPEHANPSXXEHUA
443.1 OBLLUME TPEBOBAHUA

HacTtoswuin pasgen ycraHaBsnmBaeT Tpe6OBaHMﬂ Nno 3alnTe ANEKTPUYECKNX YCTAaHOBOK OT NepexogHblX nepeHanmeeHMﬁ
aTMOC(bepHOI'O npoucxoxneHnd, nepegaBaemMbiX nutawowen cuctemon pacnpeneneHna 3AnekTpoaHeprun, wu  oT
KOMMYTaUUNOHHbIX nepeHanpﬂmeHMﬂ.

3HayeHns KOMMYTAUMOHHbLIX MNepeHanpshkeHnin GbiBaloT HUKe 3HAYeHUn aTMOCHEPHbIX NepeHanpskeHui, MnoaTomy
cobniogeHne TpeboBaHWI K 3aliuTe OT NepeHanpsikeHu aTMOCHEPHOro NMPOUCXOXKAEHNUS 0GecrneyMBaloT Takke 3aluTy oT
KOMMYTaLMOHHbIX NepeHanpsiKeHuni.

MpumevaHve 1 - CTaTUCTUYECKME OLIEHKM W3MEPEHWIA MOKa3blBalT, YTO PUCK MPEBbLILLEHNST KOMMYTALMOHHBLIMM
nepeHanpshkeHUs M1 YPOBHS nepeHanpsikeHun kateropun Il aensietcs Hebonbwnm (cm. 443.2).

3HaueHUs1 NepeHanpsHKeHUA, KOTOpble MOTYT BO3HMKaTb HA BBOAE B 3NIEKTPOYCTaHOBKY, OXMAAEMOE KOSNIMYECTBO MPO30BbIX
AHel B rofly, pa3MeLleHe U XapakTePUCTUKM YCTPOMCTB 3alMTbl OT NepeHanpshkeHWin JOSHKHbI YYUTBIBATHCSA Takum o6pasom,
YyTOObl BEPOATHOCTL aBApPUMHBLIX CUTyaUuWii K3-3a MNepeHanpsbkeHuid Obima MOHMXKEeHa [0 YPOBHSA, AOMyCTUMOro Afis
6e30MnacHOCTM NIOAEA U COXPAHHOCTM MaTepuarnbHbIX LeHHOCTEN, a Takke Ans obecneyeHuns TpebyemMoii HenpepbIBHOCTM
NpenoCTaBrieHnst YCyr.

3HauyeHuss nepeHanpshkeHWii Mpu MepexoaHbIX MpoLeccax 3aBUCAT OT crocoba BbIMOMHEHVS MUTAlOLWENA CUCTEMbI
pacrnpeneneHunst aNeKTPoOIHEPTUM (FTMHUS, MPONOXEHHas! B 3eMrie. U Bo3ayLUHas JNIMHKSA), OT BO3MOXHOMO HamnMuusi yCTpoicTB
3aLWWTbl OT NepeHanpsPKEHNI, PacronoXeHHbIX BbilLe BBOAA B 37IEKTPOYCTAHOBKY MO XO4y pacnpenerneHnst aneKTposHepruu, 1
OT YPOBHSI HAMNPSPKEHNSA MUTAIOLLEN CETU.

HacTtosawwun pasgen CcoOepXUT YKasaHua Ond  onpegeneHuda, B KakuMx cnydadx 3almta  oT nepeHanmeeHMVl
obecneynBaeTcs MepamMun 3alnTbl OT nepeHanpﬂ»(eHMVl, npeaycMoTpeHHbIMU B 3MNEKTPOYyCTaHOBKe, a B KakuX OOJDKHa ObITb
obecneveHa BHELUHNMW 3aLLUTHBIMW yCTpOVICTBaMM.

Ecnn 3awmrta B COOTBETCTBMM C OAHHbIM pasgenom He O6eCI'Ie‘~IVIBaeTC$|, 3TO O3Ha4aeT, YTO KoopaAnHauuA mnsondauun He
rapaHTnpyeTca n OornkHa ObITb npoun3segeHa oueHKa yu.l,ep6a, KOTOprVI MOXeT OblTb HaHeceH nepeHanps>xeHnamu.
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HacTtosawuin pasgen He pacnpoCTpaHSAEeTCa Ha MepeHanpsiKeHUsl, BO3HMKAKLWME Npu NpsMbIX yaapax MOMHMU U yaapax
MOSHMU, MPOUCXOOSALMX B HEMNOCPeaCTBEHHOM Onm3oCcTM OT YCTAHOBKW. [nNs 3almTbl OT MNepeHanpsbkeHUi MnepexopHbiX
npoLeccoB, co3gaBaeMblX NPAMbIMU yaapaMy MOSTHUK, crieqyeT nornb3oBaTbca ctaHgaptamy MOK 62305-1 [3], MOK 62305-3
[4] n MOK 62305-4 [5], a Takke cTaHgapTamun cepmum MOK 61643 [6].

HacTtoawwun pasaen He pacnpocTpaHAeTCA Ha nepeHanpaxXeHna, BoO3HMKarwuwmne B Cuctemax nepegaymn I/IHdJOpMaLI,I/II/I.

I'IpmmeanVle 2 - B oTHOLWEHUN ﬂepeHaI’Ipﬂ)KeHI/IIZ nepexoaHbIX npoueccos aTmoccbepHoro NponcCxoxaeHuna pasnnyiuna gna
3a3eMJIEHHbIX N He3a3eMJ1EHHbIX CUCTEM OTCYTCTBYIOT.

I'Ipmmeanl/le 3 - KOMMyTaLI,VIOHHbIe nepeHanpsXxeHnd, reHepmpyemMmble BHE YCTAaHOBKW W NepenaBaemble Mo nuTatoLLen
CEeTN, HaxoaAaTCA Ha paCCMOTPEHUN.

MprmeyaHme 4 - Puck ywepba ot nepeHanpsixeHu paccmotpeH B MOK 62305-2 [7].

443.2 KITACCU®UKALIUA CTOMKOCTU OBOPYOOBAHMA K MMNYNbCHbLIM HAMPSXEHUAM
(KNACCUPUKALIUA KATETOPUU NMEPEHATNPAXEHUA)

443.21 HA3HAYEHUE KIIACCU®PUKALIUU CTOMKOCTU OBOPYOOBAHUA K WUMMNYNbCHbIM
HANPAXEHUAM (KITACCUDPUKALNU KATEFTOPUU NEPEHANPAXXEHWUSA)

Mpumevanve 1 - B uensix koopavHauMm MU3OMSUMU B 3MEKTPOYCTAHOBKaxX OnpefderieHbl KaTeropuu nepeHanpsikeHus u
npegcraBneHa COOTBETCTBYHOLAsA KnaccudurKaums CTOMKOCTU 3MeKTPUYeckoro obopyaoBaHNs K MMNYNbCHBIM HaMpshKEHNAM
(cm. Tabnuuy 44 B).

MpumeyaHne 2 - HomuHanbHasi CTOMKOCTb OOOPYAOBAHUS K WMMYMbCHBIM HamnpsbkeHWsiM - 3TO  BblAEPXUBAEMOE
06opyaoBaHMEM UMMYNbLCHOE HaMNpsXXeHne, yKkasaHHoe N3rotoBuTeneM Ans 060pygoBaHNst UMW €ro YacTu U xapakTepusytoLlee
3aaHHY CnocobHOCTb ero M3oNAUUM BblAEPXUBATL NepeHanpsikeHus (B cootseTcTBumn ¢ MOK 60664-1 [2], nyHKT 3.9.2).

CroiikocTb 0BopyaoBaHMS K  UMMYMbCHbIM — HaMpsbkeHusIM  (KaTeropusi  nepeHanpsikeHuin)  uUcnomnb3yetcs  Aans
Knaccudmkaumm o6opyaoBaHus, MMTarLWLErocs HEMNOCPEACTBEHHO OT NUTAlOLLEN CEeTH.

3HayeHns CTOMKOCTM O60pyﬂ,0BaHI/IF| K MMNYINbCHbIM HanpaXeHuam, Bbl6paHHOFO No HOMWHalNbHOMY HanpAaXeHwuto,
npueedeHbl Ana onpeneneHna pasrmnyHbIX ypOBHeI;I npurogHocCTn OGOpyﬂOBaHMﬂ B OTHOLWWEHUN CpoKa CJ'Iy)K6bI n gonyctummoro
pUCKa BO3HUKHOBEHUA MNMOBPEXOAEHUA. BbI60pOM O60py,D,OBaHI/I$| C KﬂaCCM(*)VILI,VIpOBaHHOVI CTOMKOCTbIO K MMNYINbCHbIM
HanpsaxXeHnam BO BCEW ANEKTPOYyCTaHOBKE MOXET ObITb 0bGecneyeHa KoopanHauua unsondauun, noHwxXawuwaa pUuck
BO3HUKHOBEHUA NoBpeXaeHnA 00 OoNyCTUMOro ypoBHA.

I'Ipmmeanme 3 - B OGonbluHCcTBE ANEKTPOYCTaHOBOK MepeHanpaxXeHna nepexoaHblX npoueccoB, nepenaBaeMble
nuTaroLwen CUCTEMON, HXKE MO Xoay pacnpeneneHna anekTpoaHeprnm 3atyxatoT He3HAYUTENbHO.

443.2.2 COOTHOLUEHUE MEXAY CTOMKOCTbIO OBOPYOBAHUSA K UMMYIIbCHbIM HAMPSXXEHUAM U
KATETOPUAMU NEPEHANPAXEHUA

ObGopynoBaHMe CO CTOMKOCTBHO K MMMYNbCHbIM HanpsKeHUsIM, COOTBETCTBYylOWeN |V kateropum nepeHanpspkeHus,
NPUroAHoO Anst NPUMEHEHNsI HA BBOAE B SMEKTPOYCTAaHOBKY UM BOMM3U HEro, HanpMMep BbilLEe FMTaBHOMO pacnpeaenuTensHoro
wuta. Ob6opynoBaHue |V kateropum obnagaet o4eHb BbICOKOM CTOMKOCTBIO K MMMYMbCHBLIM HanpsbkeHusm, obecneynsatoLlemn
TpebyeMblil BLICOKUIA YPOBEHb HALEXHOCTH.

MpumeyanHve 1 - Mpumepamy Takoro oGOPYAOBaHUS SBMNSIOTCA 3NEKTPUYECKME M3MEpPUTENbHbIE MPUBOPLI, YCTPOCTBa
NepPBUYHOI 3aLLMTLI OT CBEPXTOKA M YCTPOWCTBA CraXKMBaHUSA Nynbcauui.

O6opynoBaHne CO CTOMKOCTBIO K WMMMYNbCHBIM HanpsbkeHusm, cooTBeTcTBytowen Il kateropun nepeHanpskeHus,
NPUrogHo Anst NPUMEHEHUS B CTALMOHAPHbIX YCTAHOBKAX HWXe MO Xo4y pacnpedeneHuns anekTpoIHepPruu, BKIOYas rnaBHbI
pacnpegenuTenbHbIi KT, 1 0becnevmBaeT BbICOKUIA YPOBEHb 3KCMyaTauMoHHOM paboTocnocobHOCTH.
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Mpumevanve 2 - T[lpumepamn Takoro o6OPyAOBaHMSA SABMSATCS pacnpedenuTerbHble LWWTbI, aBTOMaTU4Yeckue
BbIKMIOYaTENM, 3MEeKTPONPOBOAKM, BKItOYas kabenu, LWWHbI, CoOeaMHUTENbHbIE KOPOOKM, BbIKMIOYATENM, LUTENCENbHbIE PO3ETKM B
CTauMOHapHbIX yCcTaHOBKax, oOopygoBaHMe [Ansl MNPUMEHEHUS B MPOMbILMEHHBIX YCMOBUSIX WM HEKOTOpoe Apyroe
obopydoBaHWe, HanpuMep HernogBWXKHO YCTAHOBMEHHbIE [BUraTenM C MOCTOSIHHBbIM NOAKIOYEHWEeM K CTauMOHapHbLIM
yCcTaHOBKaM.

OGopyaoBaHMe CO CTOMKOCTbIO K MMMYNbCHBIM HanpshkeHWsIM, COOTBeTCTBYloWen |l kaTeropuv nepeHanpsikeHus,
NnpurogHo AN MOAKMHYEHUST K CTauMOHApHbIM ycTaHoOBKaM W oGecneyvBaeT HopMalbHbld YPOBEHb COOTBETCTBUS
TpeGoBaHUsAM, NpeabaBMsAeMbIM 0GbIYHO K 3NEKTPONPUEMHUKaM.

MpvmeyaHmne 3 - MNpumepamMu Takoro 060pynoBaHUS ABNSIOTCS ANEKTPOGLITOBLIE MPUGOPLI U aHANOMMYHbIE Harpy3Ku.

O6opyaoBaHNe CO CTOMKOCTBIO K MMMNYSbCHBIM HanpsiKeHWsIM, COOTBETCTBYIOLLEN | KaTeropuy nepeHanpsiKeHns, NpurogHo
ANs UCMOMb30BaHWA TOMbKO B CTALMOHApPHBLIX 3NEeKTPOYyCTaHOBKaxX 34aHui B cryyasX, Korga QAns orpaHuyeHus
nepeHanpsikeHUn MepexofHbiX MNPOLEeCcCOB [0 3a4aHHOIO YPOBHS MPUMEHEHbl CPeACTBa 3aluuTbl, YCTAHOBIIEHHbIE BHE
obopynoBaHus.

MpumeyaHvne 4 - [Mpumepamu Takoro oGopyaoBaHusi siBnsieTcss o6GopydoBaHWe, Copepkallee INEeKTPOHHbIe Lemnw,
HanprmMep KOMMbIoTepbl, GbITOBbIE NPMBOPbLI C 3NEKTPOHHLIM NPOrpaMMUPOBaHMEM U T.A4.

O6opynoBaHWe CO CTOMKOCTBbIO K WMMMYMbCHBIM HaMpsPKEHWsIM, COOTBETCTBYIOWEN | KaTeropum nepeHanpsikeHusl, He
HAOIMKHO NPUCOEANHATLCA HEMOCPEACTBEHHO K pacrnpeaenuTenbHON aNeKTPUYECKON CETH.

443.3 BbINONHEHUE 3ALWMNTbI OT NEPEHANPS)XEHUA

3awumTa ot nepeHanpﬂmeHMVl OOMKHa ObITb BbINOMHEHA B COOTBETCTBUN CO cneayrowmmmn Tpe6OBaHMﬂMVI.

443.3.1 3ALLUTA OT NEPEHAMPSXXEHWWU B 3NEKTPOYCTAHOBKE

HacToswwunin NyHKT He NpUMEHSIETCA, eCnn AoMKHa ObiTb BbINOMHEHA OLEHKa pUCKa B COOTBETCTBUM C 443.3.2.2.

Ecnn yCTaHOBKa nuTtaeTca oT HW3KOBOJIETHOW CETU, MOSTHOCTbIO I'IpOJ'IO)KGHHOI;I B 3emMlie, 1 He nMmeetT BO3AYLHbIX NNHUA,
3HAYEHUSA CTOMKOCTU O60py,D,OBaHVI$| K MMNYINbCHbIM MNepeHanpaXeHnam, COOTBETCTBYHOLLME Tabnuue 44 B, saBnsawTCcA
OOCTaTo4HbIMU, N cneunanbHada 3aluTta oT nepeHanpﬂmeHMVl aTMOCd)epHOFO NPOUCXOXOEHNA He Tpe6yeT09|.

Mpumeyanne 1 - Kabenb € KU30MMpOBaHHLIMM XWUMaMW W 3a3eMNEHHOW OOOMOYKOM, MOABELLEHHbIM Ha onopax,
paccMaTpuBaEeTCs Kak 3KBMBaneHT kaberns, NporioXkeHHOro B 3eMrie.

Ecnu yctaHoBka nuUTaeTcsi OT HWM3KOBOSIETHOW BO3AYLUHOW NWHUW WX BKMOYaeT B cebs BO3AYLUHYH JIMHWIO U YMCIO
rpo3oBbIX AHeW B rogy MeHee unu paBHo 25 (AQ1 B cootBetctBuM ¢ MOK 60364-5-51 [8]), cneumanbHas 3awmta oOT
nepeHanpsXXeHnin aTMoCqEPHOro NPOUCXoXAeHNs He TpebyeTcs.

MpumeyaHue 2 - HesaBmcmumo oT 3HaveHus AQ (B cootBetctBum ¢ MOK 60364-5-51 [8]) 3awimTa oT nepeHanpskeHun ans

obopynoBaHMa MOXET OkasaTbCcsl Heobxoammon, ecnu Tpedyetcsa 6onee BbicoKasa HaAEXHOCTb NN OXnaatoTcst bonee BbICOKME
pucku (Hanpumep, NoXxap).

B o6ownx cnyyasix 4OMKHO ObITb yaeneHo BHMMaHue 3alute OT nepeHanpsxeHn nepexofHblX npoueccoB obopyaoBaHus
CO CTOMKOCTbIO K MMMYMbCHbIM HaMNpPsbkeHNsAM, COOTBETCTBYHOLLEN | kaTeropumn nepeHanpsbkeHuns (cm. 443.2.2).

443.3.2 3ALLUTA OT NEPEHAMPSXXEHWX NMPU NOMOLLU BHELUHUX YCTPOUCTB
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Bo Bcex criyyasix OMKHO ObITb YAENEeHO BHUMaHME 3allMTe OT NepeHanpsikeHnin NepexoaHbiX npoueccoB 06opyaoBaHus
CO CTOMKOCTbIO K UMMYMbCHbLIM HaMNps>KeHNAM, COOTBETCTBYOLEN | kaTeropumn nepeHanpsbkeHns (cm. 443.2.2).

443.3.2.1 3awmTta oT nepeHanps>keHnin B 3aBUCUMOCTU OT BHELLIHUX BO34ENCTBUN

Ecnu anekTpoycTaHOBKa NMUTAETCA MO BO3QYLUHOW NMHUKM MUK BKIOYAET B cebsi BO3OYLUHYK JIMHWKO U YUCMO FPO30BbIX
OHen B rogy coctaenset bonee 25 (AQ2 B cootBeTcTBUM ¢ MOK 60364-5-51 [8]), 3awimTa OT nepeHanpsikeHuin atmocepHoro
npoucxoxaeHns Heobxoguma, nNpu 3TOM He TpebyeTcs, YToObl 3aLUUTHBIA YPOBEHb 3aALLMTHOMO YCTPOWCTBA Obln BhILE, YEM

ypoBeHb |l kKaTeropum nepeHanpsixeHus, npusegeHHbIn B Tabnuue 44 B.

MprmeyvaHne 1 - YpoBeHb NepeHanpsikeHUiA MOXHO perynupoBaTh Npu NMoMoLLM YCTPOMCTB 3aluUTbl OT NepeHanpskeHui,

YCTaHOBJTI€HHbIX B6nn3n BBOAA B ANEeKTPOYyCTaHOBKY, U Ha BO3AYLUHbIX JIMHUAX (CM. npunoXxexHue B), nnn B ANeKTpoyCcTaHOBKe
3aaHuA.

MpnmeyaHune 2 - B cootBeTcTBUM ¢ MOK 62305-3 nyHkToM A.1 [4], YuCno rpo3oBLIX AHEN B rogy, paBHOE 25, SKBMBANEHTHO
2,5 yoapam MonHum Ha 1 kM 2 B rof. 370 BbIBEAEHO 13 (hOPMYTbI

Ng = 0,173,
rae Ng - yacToTa yaapoB MOMHUM Ha 1 KM 2 B rop;

T3 - 4MCro rpo3oBbIX CYyTOK B rogy.

443.3.2.2 3awmTta oT nepeHanpsKeHnin B 3aBUCUMOCTU OT OLIEHKN pUCKa

MpumeyarHne 1 - Metoq obuien oueHkn pucka npueegeH B MOK 62305-2 [7]. B pasagene 443 npuHATO CyLLECTBEHHOE

ynpoulieHmne aTtoro metoaa. OHO OoCHOBaHO Ha KpVITI/ILIeCKOVI annHe cfc BXOOALWMX JIMHWIA n ypoBHe nocrneacTeum, YKa3aHHbIX
HUXe.

[nsa pasnuyHbIX ypoBHEN 3aLLMThLl paccMaTpmBaloTCca cregyloLlmne nocneacTeums:
a) KacaroLmecs YernoBe4EeCKOM XMU3HN, HanpumMep cnucteM 6e3onacHOCTU, MeAMLUHCKOro 06opynoBaHus B 60nbHULAX;

b) kacatowmecs npenocTaBneHUs YCNyr HaCeneHuilo, HanpuMep HapylweHWn B KOMMYHamnbHbIX CEeTSX, LEHTPOB
MH(OPMALMOHHbBIX TEXHOMOMUIA, My3€€eB;

C) KacawLwimnecd KOMMep‘-IeCKOIZ n I'IpOMbILIJJ'IeHHOIZ AeAaATernbHOCTN, Hanpumep oTenen, 6aHKOB, MPOMBbILNTEHHbIX
I'Ipeﬂ,I'IpVIﬂTI/IVI, TOProBbIX PbIHKOB, CENbCKOX03ANCTBEHHbIX I'Ipe,lJ,I'IpI/IFlTVIIZ;

d) kacaroLmecs rpynn OTAeNbHbIX Moaen, HanpuMep 60MbLUINX XUMbIX 30aHWNA, LepkBen, 0OUCHbLIX MOMELLIEHWUIA, LLIKOJT;

€) KacatoLmecs OTAeNbHbIX MoAen, HanpuMep XWUnbiX 30aHuin, He6ONbLIMX OPUCHBIX MOMELLIEHWA.

[ns ypoBHen nocneAcTBUN, yKasaHHbIX B NEPEYMCIIEHNSIX a)-C), 3aLLmMTa OT NepeHanpsikeHnin Heobxoamma.

MpumeyaHne 2 - He TpebyeTcsi BbINOMHATH PaCYETHYK OUEHKY pucka AN YPOBHEW MNOCNeACTBUNA, yKasaHHbIX B

nepe4vncrneHmnax a)-c), T.K. pe3yibTaTOM TaKOro pacyeTta Bcerga AaBndaeTca Heo6X04MMOCTb BbIMOSTHEHUS 3aALUThI.

[Ona ypoBHen nocneacTBui, yKasaHHbIX B nepeducneHusx d) m e), TpeboBaHWe K BbINOMHEHUO 3alUMTbl OT
nepeHanpsXXeHnin 3aBUCUT OT pe3ynsTaToB pacdeTa. PacyeT fomkeH BbITb BbINOMHEH C MCNONb30BaHNEM (DOPMYribl, yKasaHHON
B npunoxeHun C ansa onpeaeneHns onuHbl ¢ , KoTopas NPUHATA NO COrMaLleHnto N HasbIBaeTCs YCNOBHOW ANMHON.

3alumTa oT nepeHanpskeHns Tpebyetest, ecrm & > i,
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Ctpanuua 13

roe o - yCrnoBHasa AnnHa B KM NUTaoLLEN NTIUHUMN paccmaTpmuBaeMoro CoOopyxeHuna ¢ MakCcuMmaribHbIM 3Ha4eHNeEM 1 Km;

ﬁfc - Kputnyeckasa arnunHa,;

Iﬂi‘l:

nocneacTBUi, ykasaHHbIX B NEPEYNCTIEHNM €),

B KM paBHa lff'lfg - ANs YPOBHA MOCMNEOCTBMIA, yKasaHHbIX B rnepeuncrieHun d), n pasHa EJ’Ng - ANsi YPOBHSA

roe Ng - yacToTa yaapoB MonHUM Ha 1 kKM 2 B rog,.

Ecnu pacueT nokasbiBaeT, YTO YCTAHOBKa YCTPOWCTB 3alUWTbl OT MEepeHanpsKeHWn Heobxoamnma, TO 3alLMTHBIN YPOBEHb
3TUX YCTPOWCTB AOMKeH ObiTh BbillEe, YEM YPOBEHb NepeHanpsikeHuii kateropum Il, npueeeHHsbIn B Tabnuue 44 B.

443.4 TPEBYEMASA CTOMKOCTb OBEOPYQOBAHUSA K UMMYNbCHBLIM HANPSXXEHUAM

O6opynoBaHne OOMKHO ObITb BbIOpaHO Tak, YTObbl €ro HOMWHaNbHas CTOMKOCTb K MMMYNbCHLIM HanpshkeHusM Obina He
MeHee TpebyeMor CTOMKOCTU K UMMYNbCHBIM HaMNpPsKeHWsM, yKkasaHHOW B Tabnuue 44 B.

Tabnuua 44 B - Tpebyemas CTOMKOCTb 060pyA0BaHMS K MMMYIbCHBIM HANPsKEHUSIM

HomuHansHoe HanpsbxeHne Tpebyemas CTOMKOCTb K UMMYMbCHLIM HanpPsKeHWsM, KB b
ycTaHoBknal |, B
TpexdasHble | OgHodasHble | O6opygoBaHus O6opynoBaHus OnekTpobbLITOBLIX CneuuanbHo
cucTemsl cUcTeMbI CO Ha BBOAe B | pacnpegenurenbHbIX npmbopoB 1 3aLUMLLIEHHOTO
cpenHen ycTtaHoBKy (IV | 1 KOHeYHbIX Lenen | anekTponpuemHukoB | obopynoBaHus (I
TOYKOM KaTteropus (Il kaTeropus (Il kaTeropus Kateropus
nepeHa- nepeHanpsxeHms) nepeHanpsxeHnst) nepeHanpsxeHnst)
NPS>KEHUS)
- 120-240 4 25 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
) - B cooTBeTcTBMN ¢ MAK 60038 [9].
bl - UMNynbCHOE BblAEPKMBAEMOE HaMPSHKEHNE MEXY NUHENHBIMU NPOBOAHUKaMM 1 PE.

444 MEPbI 3ALLUTBLI OT ANEKTPOMAIHUTHbLIX BO3AEUCTBUN

444.1 OBLLUME TPEBOBAHUA

Hactoswmin pasgen coaepxuT OCHOBOMonaralowmne pekoMeHOauuuM Mo  MOAABMEHU0  3MEKTPOMAarHUTHBIX  MOMEX.
OnekTpoMarHuTHasi noMexa MOXET PacCTPOUTb MMM MOBPEAUTb CUCTEMbI MHADOPMALMOHHBLIX TEXHOMorui, oGopyaoBaHue
MHOPMALIMOHHBIX TEXHONOMMI, a Takke 060pyaoBaHWe C 3MEKTPOHHLIMM KOMMOHEHTaMK UNKU Lensamu. Toku, BO3HMKatoLwue
Mpu rpo3oBbIX paspsaax, KOMMYTaLMOHHBLIX orepaunsx, KOPOTKUX 3aMblKaHUSX, U ApYrMe SreKTPOMarHUTHblE SIBIIEHWUsT MOTyT
NPUBOANTL K BO3HUKHOBEHWIO NEPEHANPSXKEHNI U 31EKTPOMarHUTHbIX NMOMEX.

Takue BO3OeNCTBUS ABNSIOTCA Hanbornee TaXenbIMu:

- NMPU HaNM4nm 3aMKHYTbIX MeTanIM4eCcknx KOHTypoB ©onbLuoK nnowaan un
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- Npn npoknagke no O6LLI,I/IM TpaccaM B 30aHUN Pa3fiMYHbIX 3NTIEKTPOMNPOBOAOK, Hanpumep, AnAa CUioBoro nuTaHnda u and
nepegadu VIH(bOpMaLI,I/IOHHbIX CuUrHanos, npegHasHavYeHHbIX and O60pyﬂ,OBaHI/IF| I/IH(*)OpMaLI,I/IOHHbIX TEXHOMOrNN.

3HayeHne HaBedEHHOrO HanpshKeHWUs1 3aBUCUT OT KPYTWU3Hbl HapacTaHus i f i TOKa NMOMEXW W OT pa3mMepoB KOHTypa.
CunoBble kabenu, Mo KOTOPbIM MpoTekalT GonbluMe TOKM C BbICOKMM 3Ha4YeHWEM KPYTU3Hbl HapacTaHus ToKa i f ot
(Hanpumep, NyckoBble TOKWM OBUratenen nuToB UMK TOKU, Perynmpyemble nonynpoBOAHUKOBLIMU BbINPAMUTENAMU), MOTYT
HaBoguTb B Kabensix cuctem WHMOPMALMOHHBIX TEXHOMOMMI NepeHanpsPKeHUsl, KOTopble MOryT BO3AEWCTBOBaTb Ha
o6opyaoBaHne MHOPMALIMOHHBIX TEXHOMOMMIA U aHanornyHoe obopyaoBaHNe Uy noBpexaaTb ero.

B nomelleHnax MeauLMHCKOro HasHadYeHus wu BONMM3N HUX ANeKTpu4eCckne wunm MarHuTHble nMnord, CBA3aHHble C
ANEeKTpn4eCkMmMun yCtaHOBKaMu, MOTyT Bbl3blBaTb NOMEXU B pa60Te MeaULMNHCKOIo O60py,D,OBaHI/IF|.

Hactosawwun pasgen coaepxnT I/IHd.)OpMaLI,VII-O Aanga cneunanunuctoBs B obnactu cTpouTenbCcTBa 30aHvi 1M gns cneumanucToB
No MNPOEKTUpPOBaHNKD N MOHTaXy 3JNEeKTPOyCTaHOBOK 30aHnn, KaCaklwyrcda HEKOTOPbIX peLIJeHI/IIZ, orpaHun4ymBaroLnXx
ANeKTpoMarHnTHble Bo3agencTeus. OCHOBHOE BHMMaHue yoeneHo BO34ENCTBUAM, KOTOpbl€ MOryT npuBeCtT K BO3HMKHOBEHUIO
nomex.

444.2 (CBOBOOHbIW)
444.3 TEPMUHbI U ONPEQENEHUA

OcHoBHble TepMUHbI 1 onpegeneHus npueedeHsl B F[OCT P 50571.1. B HacTosiwem cTtaHgapTe NPUMEHEHbI cneayroLine
TEPMUWHbI C COOTBETCTBYHOLUMM ONPEAENEHNAMMN:

444.3.1 cuctema ypaBHmBaHua noteHumnanos (bonding network BN): CoBOKyNnHOCTb B3aMMOCOEANHEHHbIX MPOBOASALLMNX
KOHCTPYKLMI, KoTopas obecneynBaeT "anekTpoMarHUTHbIN 3KpaH" Anst ANeKTPOHHbIX CUCTEM Ha YacToTax OT MOCTOSIHHOIO TOoKa
[0 HU3KOW pagmoyacTOoThl.

MpumeyaHve - TepMUH "SNEKTPOMAarHUTHBIN 3KpaH" O3HayaeT by KOHCTPYKLUMIO, UCTIONb3yeMyIo ANs OTBEAEHWs MNo
APYroMy KaHany, 6rokupoBaHus UNM CO34aHWs MPEensATCTBUS MPOXOXOEHWIO 3NEeKTPOMarHMTHOW aHeprun. B obwem cnyvae
cMCTeMa ypaBHMBaHUSI MOTeHUManoB He TpebyeT mpucoedvHeHus K 3emne, OAHAKo CUCTeMa YypaBHMBaHWA NOTEHLMAros,
paccMmaTpuBaemast B HacTosILLEeM cTaHdapTe, NPUCoednHeEHa K 3emne.

444.3.2 KonbLeBOW NPOBOAHMK ypaBHMBaHus noteHuuwanosB (bonding ring conductor BRC): 3a3semnsiowas LwmHa,
BbINOMHEHHas B BUAE 3aMKHYTOro KonbLa.

MpumeyaHne - OOLIMHO KOMbLEBOW MNPOBOAHUK YpPaBHMBAHMS MOTEHLMANOB KakKk YacTb CUCTEMbl YpPaBHUBAHWS
NMOTEHLMANOB UMEET MHOXECTBEHHblE COeOUHEHUS C OOLLEel CUCTEMOW YpaBHUBAHWSI MOTEHUMArNoB, 4YTO YnydllaeT ero
3(pPeKTUBHOCTb.

444.3.3 coBmelleHHas cMcTeMa ypaBHUBaHUA noTeHumuanoB (common equipotential bonding system CBN): Cucrtema
ypaBHMBaHWs MOTeHUManoB, obecrneuynBaollas 3alUTHOE ypaBHMBAHME MNOTEHUMAnoB W (yHKUMOHANbHOe ypaBHMBaHWE
noTeHuManos.

444 3.4 ypaBHMBaHMe noTeHuuanoB (equipotential bonding): OnekTpuyeckoe coeguHeHne NPOBOASALLMX YacTen And
OOCTUXKEHNSI 9KBUMOTEHLMANBHOCTMW.

444 .3.5 ceTb 3a3emnsawowwmnx anektpoaoB (earth electrode network): YacTb 3azemnsiowero yCcTpomncTea, cocTosiasa us
COeAVHEHHbIX MeXay cobol 3a3eMmnALLMX SMEKTPOAOB.

444 3.6 cuctema ypaBHMBaHMA noTeHuuanoB cet4yatoro tuna (meshed bonding network MESH-BN): Cuctema
ypaBHVBaHWUsI MOTEHLMANoB, B KOTOPOW BCE COOTBETCTBYHOLUME OMOPHbIE KOHCTPYKLMU, CTOVKM, LWKadbl, a Takke obpaTHbIN
NpPOBOZ CUITOBOW CETU MOCTOSIHHOTO TOKa COeAMHEHbI MeXay COboW U C COBMELLIEHHOW CUCTEMOW ypaBHMBaHWUSA MOTEHLMAroB
BO MHOXeCTBE TOYEK U MOryT 06pa3oBbiBaTb (POPMY CETKU.

I'Ipmmeanme - Cucrtema ypaBHMBaHNA NOTeHUManoB B BMUAE CETKU yCcuUnnBaeTt Sd)(*)eKTMBHOCTb COBMELLEHHON CUCTEMDbI
YpaBHMBaHUA NoTeHUManos.
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444 3.7 WyHTMPYHOLWMA NMPOBOAHUK ypaBHMBaHUA NoOTeHUManoB/napannefbHbIN 3a3eMnsowmn npoBogHuk (by-
pass equipotential bonding conductor/parallel eaarthing conductor PEC): 3asemnsiowuin npoBOAHWUK, MPUCOEAUMHEHHbIV
napannenbHo 3kpaHam kabenen, nepefaroliMx CUrHamnbl W/unu mHdopmaumio, ONsS OrpaHUYeHus ToKa, NpOoTeKakLwero no
3KpaHam.

444.4 NOAABNEHUE ANEKTPOMAIHUTHbLIX NOMEX

I'Ile NPOEKTUPOBAHNN N MOHTaXe 3]'IeKTpI/I'~IeCK017I YCTaHOBKU criegyeT NpUMeHATb YKa3aHHble B HAacTodleM pasgene Mmepbl
MOHMXXEeHUA ANEeKTPUHECKUX N 3NTIEKTPOMarHUMTHbIX BO3AENCTBUI Ha AneKkTpun4yeckoe O60py,El,OBaHI/Ie.

Cnenyet npuMeHATb TOMbKO Takoe 3rekTpudeckoe obopyaoBaHME, KOTOpoe OTBevyaeT TpeboBaHMSIM COOTBETCTBYHOLLIMX
CTaHOApPTOB Ha SMeKTPOMarHWTHyH coBMecTumocTb (OMC) munu TpeboBaHusm k AMC COOTBETCTBYHOLIMX CTaHOAPTOB Ha

NpoAYKLMIO.

444.4.1 N'CTOYHUKN ANEKTPOMAIHUTHbLIX MOMEX

SJ'IGKTpI/NeCKOG o6opy/:|,OBaH|/|e, YyBCTBUTENIbHOE K 3MTeKTPOMarHUTHbIM BO3AENCTBUSAM, HE OOIMKHO pacnonaratbcsa BOnM3u
noTeHuunanbHbIX NICTOYHUKOB SJ'IeKTpOMaFHVITHOIZ OMUCCUN, TaKUX KaK:

- KOMMYTaLMOHHbIE YCTPONCTBA ANS MHOYKTUBHBIX HArpy3ok;
- ANEeKTpUYecKne apurartenu;

- onopeCLEHTHOE OCBELLEHUE;

- CBapOYHble MaLLUHbI;

- KOMMNbHOTEPDI;

- BbINpsAAMUTENY;

- NpepbiBaTENMY;

- YacToTHble NpeobpasoBaTenu/perynaTopsbl;

- NndThl;

- TpaHcdopmaTops;

- KOMMIEKTHbIE KOMMYTaUMOHHbIE YCTPONCTBA;

- CUnoBble pacnpenenuTenbHble LMHOMNPOBOALI.

444.4.2 MEPbI MOHMXEHUA ANEKTPOMATHUTHbBIX MOMEX

Cnep,yrou.tme Mepbl YMEHbLLUAKT BO3EeNCTBUE ANIEKTPOMArHUTHbIX NoOMeX:

a) npuMeHeHne paOna 3anekTpu4ecKkoro O60pyﬂ.0BaHVIFI, YYBCTBUTEJNIbHOINO K 3J1IEKTPOMAarHUTHbIM NOMeEXaMm, yCTpOVICTB
3awmnTbl  OT nepeHanpﬂmeHwﬂ n/vnn (bl/lﬂprOB ana  ynyduweHua SJ'IeKTpOMaI'HVITHOl7| COBMECTUMOCTU B OTHOLUEHUN
KOHAYKTUBHbIX 3NTEKTPOMarHUTHbIX SABNEHUN;

b) npucoegnHeHmne Mmetannm4yecknx oborno4ek kabenemn K COBMELLIEHHON cucteme YpaBHMBaHUA NOTEHUNANOoB;

C) yCcTpaHeHWe WHOYKTMBHbIX KOHTYPOB MPW MOMOLUM MPOKMadkM No oblMMm Tpaccam CUIOBbIX, MHGOPMALMOHHBLIX U
CUrHanbHbIX Lenen B aneKTponpoBoaKaXx.
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MpumeyaHue - HdopmaLmoHHble Kabenu - 3To kabenu, npegHasHavyeHHble Ans nepeaayy CMrHanoB U MHOPMAaLMOHHbIX
AaHHbIX Ang obopynoBaHMA WMH(OPMALMOHHBIX TEXHOMOTMA WM APYroro YyBCTBUTENBHOIO K 3MEKTPOMarHWTHbIM MOoMexam
obopynoBaHus;

d) pasgeneHue cCUNoBbIX M CUrHanNbHbIX Kabenem u BbINOMHEHWE MEepecedeHuss UMW Opyr Opyra, ecnu 3T0 BO3MOXHO
npakTuyeckn, nog NpsiMbiM yriom (cm. 444.6.3);

e) NpuMeHeHue kabeneh C KOHLEHTPUYECKUMM MPOBOAHWKAMU ONS YMEHbLUEHWS TOKOB, HaBEAEHHbIX B 3aLUTHOM
NPOBOAHUKE;

f) nNpuMeHeHMe CUMMETPUYHBLIX MHOrOXWMbHBIX Kabenewn (Hanpumep, SKpaHUPOBaHHLIX Kabenew ¢ OTAENbHLIMU
3alUMTHBIMM NPOBOAHMKAMW) ANS SMEeKTPUYECKUX COeOQUHEHU Mexady npeobpasoBaTtensMy W anekTpoasuratensamm c
YaCTOTHO-PErynupyeMbIMn NpuBogamu;

g) NnpuMEeHeHne CurHalnbHbiX W MH(*)OpMaLWIOHHbIX kabenen, COOTBETCTBYHOLLNX Tpe6OBaHMFIM n3rotoeutena K
SJ'IeKTpOMaI'HVITHOVI COBMECTUMOCTN;

h) npuv Hann4nm cncTtemMbl MOJTHUE3aLLNTbI

- CUNOBbIE U CcUrHarbHble kabenu JoMmKHbl ObiTb OTAENEHbI OT TOKOOTBOAOB CUCTEMbI MOSHME3ALLMTLI IMO0 MUHUMATbHBLIM
paccTosiHneM, nMbo npy NOMOLUM 3KpaHMpoBaHWs. MUHMManbHOE paccTosiHUE OOMMKHO ONpedensiTbCa npu NpoekTUpoBaHUK
CUCTEMbI MOMHME3aLWmMTLl B cooTBeTcTBUM ¢ MOK 62305-3 [4];

- MeTannuyeckne obONoYkM M OPOHS CUMOBBIX U CUTHamNbHbIX Kabenem [OMmkHbl ObiTb MPUCOEOUHEHBbI K cUCTEME
YpaBHUBaAHUS NOTEHUMANoB B COOTBETCTBMM C TpeboBaHMAMM MOnHME3aWwmMTbl, npuBeaeHHbIMM B MOK 62305-3 [4] 1 MOK
62305-4 [5];

i) NpM UCMONb30BaHWM IKPAHMPOBAHHBLIX CUrHaNbHbIX MW MHPOPMAaLMOHHLIX kabenew Ans nepefadn CUrHanoB U
MHGOPMALMN  OOMKHbI ObiTb MPUHSATHI MepPbl MO OrPaHUYEHUD NPOTEKAHUS aBapWAHbIX TOKOB CMUITOBbIX CUCTEM MO
3a3eMJIEHHbIM 3KpaHaM W >XUraMm CUrHanbHbIX MU MHAOPMaLMOHHbIX kabenen. B atom cnyyae moxeT notpeboBaTbes
npoknagka AOMNOMHUTENbHLIX NPOBOAHMKOB, TaKMX Kak LUYHTUPYIOLWMIA NPOBOAHMK YpaBHUBAHUS MNOTEHLMANOB ANst YCUIEHUS
3KpaHa kabens (cMm. pucyHok 44.R1).

| ToK noBpEXaSHUA |
e
=

| |

| |

| —_ |

& &

I NapannenbHLIA NPOBOOHKWEK I

] ANA YCUNEHWA 3Kpada L

PucyHok 44.R1 - LUyHTMpyOWUN NpOBOAHMK ANS YCUNEHWS 9KpaHa B COBMELLEHHOW CUCTEME YpaBHUBAHUS NOTEHLUManos

Mpumeyanve 1 - MNMpoknagka NpoBOAHWKA BOMM3N OGOMOYKM CUIHANBHOMO MM UHAOPMALMOHHOMO Kabens ymeHbluaeT
nrowagb KOHTypa, CBsi3aHHOro ¢ o6opynoBaHMEM, NMPUCOEAUHEHHOTO K 3eMie TONbKO 3alMTHbIM MPOBOAHMKOM. JTa Mmepa
CYLLECTBEHHO MOHMKAET YPOBEHb MMMYMbCHbIX 3M1EKTPOMarHUTHbIX BO3OENCTBUI NpY rPO30BbIX paspsaax;

j) ecnn curHanbHble WM MHAOPMAaUMOHHbIE Kabenu ABNAIOTCA OOWMMM ANS HECKOMbKUX 34aHWA, NUTaKLMXCA OT
cuctembl TT, gomkeH OblTb MPUMEHEH LUYHTMPYIOLMIA MPOBOAHUK YpPaBHMBaHWSA MOTeHUManoB (CM. pucyHok 44.R2).

MUHUManLHOE ceveHne MeOHOro WYHTUPYIOLLEro NPOBOAHMKA AOMKHO BbITh 16 MM 2 MnK 3KBMBANEHTHON NPOBOAMMOCTY AN

OpYyrMx MeTannoB. QKBMBANEHTHY N0 NPOBOAUMOCTYM MIOLaAb NONEPEYHOr0 CEYEHNsI crneayeT onpenensitb B COOTBETCTBUU C
M3K 60364-5-54 (nyHkT 544.1) [10].
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PucyHok 44.R2 - IMpumep 3ameLlatoLwero nnm WyHTUpYoLLEro NpoBOAHNKA YpaBHUBaHUA NOTeHUManoB B cucteme TT

MpumeyaHue 2 - Ecnu 3a3eMneHHbIN 3KpaH MCMoMb3yeTcd B KayecTBe NPOBOAHMKA ODOpaTHOro ToKa CUrHarbHOM Lienw,
MOXeT BbITb NPMMEHEH CABOEHHbIV KOaKcuanbHbIi kabensb.

Mpumeyanne 3 - Ecnu cornacve O MOAKMIOYEHUN SKPAHOB TENEKOMMYHMKALMOHHBIX Kabenem K OCHOBHOW cucteme
YPaBHMBaAHUS MOTEHLMANOB HE MOXET ObiTb AOCTUIHYTO, OTBETCTBEHHOCTb 32 WCKMKYEHWE OMacHOCTWU, KOTopasi MOXET
BO3HUKHYTb M3-3a HEMOAKIMYEHUs Takux kabenewm K OCHOBHOW CUCTEME YpaBHWBAHWS MOTEHUMAroB, BO3MaraeTcd Ha UX
BnagenbLa unu oneparopa.

I'IpmmeanVle 4 - OTBETCTBEHHOCTb 3a yCTpaHeHne I'IpO6J'IeM, BbI3BaHHbIX PAa3HOCTbIO HaI'IpFI)KeHI/IIZ Ha NOBEpPXHOCTN 3eMIn
B NMPOTAXEHHbIX KOMMYHaJbHbIX TENTIEKOMMYHUKaUMOHHBLIX CETAX, BO3araeTtcqa Ha oneparopoB TeJ'IeKOMMyHI/IKaLI,VIOHHOIZ ceTn,

KOTOpble MOryT NnpuMeHnTb gpyrne CﬂOCOGbI;

k) nonHoe conpoTueiieHne I'Ipl/lcoep,I/IHeHI/IIZ B CUCTEME YypaBHMBaAHUA NOTEHUMANOB [OOJKHO OblTb MO BO3MOXHOCTU
MWUHUMaAlnbHbIM, 4YTO obecneynBaeTcs cnegyrowmm:

- 32 CYeT HaukpaTyaillen ONUHbI NPUCOeaUHEHUS /UM opMbl NOMEPEYHOro CeYeHns MPOBOAHMKA, obGecnednBatoLLen
HM3KOe 3HaYeHne WMHOYKTUBHOIMO COMPOTMBIIEHMS U MOSTHOMO COMPOTMBIIEHUS Ha METP ONMHbI Tpacchl (Hanpumep, nreTteHas
KOCMYKa C OTHOLLEHWEM LUMPUHbI K TOMLLUMHE NSATb K OOHOMY);

[) ecnu 3asemnsiowas WWHa NpegHasHavyeHa Ans BbINONMHEHUS PYHKUMIA CUCTEMbI YpaBHUBAHUSI NOTEHLMANO0B YCTAHOBKY,
cogepxallenh 3HauyuTenbHoe KONMMYecTBO 06OpydoBaHUS WHMOPMALMOHHBLIX TEXHOMOMMIA B 3[4aHWMKM, OHa MOXET OblTb
BbINOMHEHa B BUE 3aMKHYTOrO KorblLia.

I'Ipmmeanme 6 - OTomn Mepe cnenyet otaaBaTtb npeanodYTeHne B 3aHnAxX TeJ'IeKOMMyHVIKaLI.VIOHHOVI NHOYCTpUN.

444,43 CUICTEMA TN

ﬂ]’lﬂ NMOHWXXEeHNA 3NEeKTPOMarHnTHbIX BO34ENCTBUN cnenyet BbINONMHATb Tpe6OBaHVI9-I cnenyrowmx NoAnyHKTOB!:

444 4.3.1 B cywecTBylOWMX 30aHUAX, B KOTOPbIX COAEPXKMTCA WM MOXET COOEpXKaTbCs 3HAYMUTENbHOE KONUYEeCTBO
obopynoBaHMsa MHPOPMALIMOHHBIX TEXHONOIMIN, HE pekoMeHayeTca coxpaHATb cuctemy TN-C.

Bo BHOBb coopyXaemblx 3[4aHWAX, B KOTOPbIX COAEPXMTCS WM MOXET COOepXaTbCA 3HAYMTENbHOE KOMMYECTBO
obopynoBaHMa MHPOPMALIMOHHBIX TEXHOMOIMI, He AoMMKHA NpuMeHaTbes cuctema TN-C.

MpumeyaHue - B nobon anektpoyctaHoBke cuctembl TN-C nmeeTcs BEPOATHOCTb NPOTEKAHUSA TOKOB Harpy3skum uUnm TOKOB
NOBPEXAEHNS, OTBETBMSAIOLUMXCS 4Yepe3 CUCTEMY YpaBHWBAaHWS MOTEHLMANOB, MO METaNNMYECKUM KOMMYHUKaUMAM ©
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KOHCTPYKUMAM 30aHUA.

444 4.3.2. B cywecTBYOLWNX 30aHUAX, MUTAIOLWNXCA OT pacnpenenuTenbHbIX NeKTPUYECKUX CeTEN HU3KOrO HamnpsiKeHus,
B KOTOPbIX COOEPXUTCA UMM MOXET coaepKaTbCs 3HAUYUTENBbHOE KONMMYECTBO 060pynoBaHUS MHPOPMALMOHHBIX TEXHOMOIUNA,
AormkHa ObiTb ycTaHoBneHa cuctema TN-S, HaumHas oT BBOAA B SNEKTPOYCTAHOBKY (CM. pucyHok 44.R3A).

Bo BHOBb COOpyXaeMbIX 3O0aHuAX, B KOTOPbIX COAEPXUTCA UINMN MOXET coaepXaTbCA 3Ha4duTeribHOe KOJIM4eCTBO

o6opyaoBaHNst MHPOPMAaLIMOHHBIX TEXHOMOIMMA, AOMKHA ObITb ycTaHoBneHa cuctema TN-S, HauvMHasi OT BBOAA B YCTaHOBKY
(cm. pucyHok 44.R3A).

MNpoBoAHWK YPaBHWEBAHWH

NoTEHUMAN0B N L
{NpW HeEoBXoAMMOCTH) PE
-
PE, N, L
ChopynopaHwe 1
e \ﬁ
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9,-. OT KOMMYHANSHON CETH

13 B HopmanbHOM paboyem pexume nageHve HanpshkeHus A77 B PE-NnpoBoAHMKE OTCYTCTBYET.

2} KoHTypbl OrpaHMyYeHHOM Mrolaamn, Co3AaBaeMble CUTHaNbHLIMU UMM MHAOPMALMOHHLIMU Kabenamu ana nepeaaqm
CUrHarmnoB Unu HgopMaLmm.

PucyHok 44.R3A - /ckntoyeHe TOKOB HENTParibHOMo NPOBOAHMKA B KOHCTPYKLUUN, MPUCOEAMHEHHOW K CUCTEME YpaBHUBaAHUSA
noteHumnanos, npumeHeHnem cuctembl TN-C-S ¢ pasgeneHmem PEN-npoBogHuMKka Ha 3aWMTHLIN NpoBOAHUK PE u
HenTpanbHbIY NpoBoAHMK N Ha BBOAE MUTAHUSA B SMEKTPOYCTAHOBKY OT KOMMYHasbHOW CETU

MpumeyarHue - SddekTmBHOCTL cucTtemMbl TN-S MoxeT 6blTb NOBbIWEHa NPUMEHEHWEM MOHUTOPWHIOBLIX YCTPOWCTB
anddepeHumansHoro Toka (RCM) B cootBeTcTBUM ¢ MOK 62020 [11].
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444 4. 3.3 B cyLLecTBYOLWNX 30aHUNAX, B KOTOPbIX YCTAHOBKA HU3KOro HanpsXXeHWsi MOMHOCTbLIO, BKNOYas TpaHcdopmaTtop,
o6CcnyXMBaeTcsl TONMbKO MOTpPeOMTENEeM U B KOTOPbIX COAEPXUTCS UM MOXET COOEepXaTbCsi 3HAYMTENbHOE KONMUYEeCTBO
o6opyaoBaHNst HAOPMaLIMOHHBIX TEXHONOMMI, A0mMKHa BbiTb ycTaHoBneHa cuctema TN-S (cm. pucyHok 44.R3B).

NposogHWK yPaBHKUBaHWA
noTEHUWanNos N L
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=
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T -

1} B HopmanbHOM paboyem pexume nageHve HanpskeHus A77 B PE-NpoBOAHMKE OTCYTCTBYET.

y KOHTypr orpaHquHHoﬁ nnowaan, co3gaBaemMblie CUrHalbHbIMU UIKN MH(*)OpMaLI,MOHHbIMM kabensmn ansa nepegadun
CUrHamnoB mnm nHopmawmm.

PucyHok 44.R3B - /cknoyeHre TOKOB HEeNTParbHOMo NPOBOAHMKA B KOHCTPYKLUUN, MPUCOEAMHEHHOW K CUCTEME YpaBHUBaHUSA
noTeHLManoBs, NpuMeHeHem cuctembl TN-S B 3nekTpOyCTaHOBKe 34aHus, NUTakLLEncs oT co6CTBEHHOro TpaHcdopmartopa
notpeburens

444.4.3.4 Ecnu B cywlecTBytoLlel ycTaHoBKke BhinonHeHa cuctema TN-C-S (cM. pucyHok 44.R4), KOHTypbl, obpasyemble
CUrHanbHbIMU U MHAOPMAaLIMOHHBLIMK Kabenamu AN nepegayn CUrHanoB UM MHGPOPMaLmMmn, MOryT ObITb YCTPaHEHbI:

- 3aMEeHOM BCEX YacTeW 3NeKTPOYCTaHOBKM, BbIMNOSNHEHHbIX Mo cucteme TN-C, nokasaHHbIX Ha pucyHke 44.R4, cuctemoin
TN-S, Kak nokasaHo Ha pucyHke 44.R3A, unu,

- €CNn Takas 3aMeHa HEeBO3MOXHa, UCKIYEHMEM COEOMHEHUA PasnuyHbIX Yacten yctaHoBku TN-S curHanbHbIMU Mnm
MHOPMaLMOHHBIMU KabensMmu Ang nepegayun CMrHanoB UM nHopmauuu.
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1} MapeHve HanpsxkeHus A7F B PE-npoBodHUKe B HOPManbHOM pabodeM pexume.

2) KoHTypbl OrpaHUYeHHO MNMoLiaam, Co3naBaeMble CUrHarbHBIMU UM MHAOPMALMOHHBLIMK Kabensamu ans nepenaqu
CUrHanoB U1 nHcopmaLlmu.

3) CTopoHHMe NpoBoasLLME YacTu.

MpumeyaHne - Tok, koTopbin B cucteme TN-S npoTekaeT TONMbKO MO HEeWTpanbHOMY NPOBOAHWKY, B cucteme TN-C-S
NpoTEeKaeT TakkKe MO 3KpaHaM WMM 3TanoOHHbIM MPOBOAHUKAM CUrHanbHbIX kabenemn, OTpbITbIM* NPOBOAALLMM YacTaM U
CTOPOHHUM MPOBOASALLMM YACTAM, HAaNPUMEP METasNIOKOHCTPYKLUUSIM 34aHNS.

* BeposiTHO owwmGka opuriHana. CrnegyeT untath: OTKPbITLIMU. - [pUMedaHne n3rotoBuTens 6asbl AaHHbIX.

PucyHok 44.R4 - Cuctema TN-C-S ¢ pasgeneHmem PEN-npoBoaHMKa Ha 3alWMTHbIM NpoBOAHUK PE 1 HelTpanbHbIN NpOBOAHMK
N B cyLLeCTBYIOLLEN 3NIEKTPOYCTAHOBKE 34aHUs

44444 CUCTEMATT
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B cucteme TT, Takoml, kak nokaszaHa Ha pucyHke 44.R5, Heobxooumo yuuTbiBaTb MNEpPeHanpsikeHUsi, KoTopble MOryT
CyLlecTBOBaTb Mexay ToKoBeOyLMMW YacTaMU U OTKPbITbIMW MPOBOAALMMM YacTaAMM B TexX Chny4vasx, Korda OTKpbITble
nNpoBoAsLLME YAaCTN PasfMUYHbIX 34aHUN NPUCOEANHEHDBI K Pa3HbIM 3a3eMSHOLLNM YCTPONCTBAM.
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1} Mapenve Hanpsbkerua AJ7 B PE-NpoBoaHKKe B HOPMAnbHOM paboyem pexume.

2} KoHTypbl OrpaHMyYeHHOM MroLlaamn, Co3AaBaeMble CUTHaMNbHLIMU UMM MHGOPMAaLMOHHLIMK Kabenamu ana nepeaaqu
CUrHamnoB Unu HgopMaumm.

PucyHok 44.R5 - Cuctema TT B anekTpoycTaHOBKe 34aHus

444.4.5 CUCTEMA IT

B TpexdasHon cucteme IT (cm. pucyHok 44.R6) cnegyeT yuntbiBaTh, YTO NPU €OUHUYHOM MOBPEXAEHUM U3ONALUN MeXy
NMHENHbIM NPOBOAHMKOM U OTKPbLITOM NPOBOASILLEN YACTbi0 HANPSDKEHNE MEXAY HENOBPEXAEHHBIM NMNHENHBIM NPOBOAHUKOM Wt
OTKPbITOWM MPOBOASILLEN YaCTbi0 MOXET AOCTUrATh YPOBHS NTMHEMHOTO HAMPSXXEHUS.

MpumeyaHne - OnNekTpoHHOe obopyaoBaHWME, NMUTaHUE KOTOPOro OCYLLECTBASIETCS HEnoCpenCTBEHHbIM MOAKMIOYEHUEM
MeXOy NMHEWHbIM MPOBOAHUKOM W HEWTpanbHbIM MPOBOLHUKOM, [AOMKXHO BbIAEPXMBATb TakUMe MNepeHanpsikeHus mexay
NMHENHbIM NPOBOAHUKOM U OTKPbITbIMU NMPOBOASALLMMU YacTsaMu (CM. cooTBeTCTByoLLee TpeboBaHne [OCT P M3K 60950-1 Ha
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o6opynoBaHue MHOPMALMOHHBIX TEXHOIOTUIA).

MpoBOOHWE YDABHUBAHWA

NOTEHUWANoE
(Npw HeoGXOOWMOGCTH)

CMrHanbHLIA
WK UHPOPMAUMOHHBIA KaBens
PE, N, L

__AUb_

OBopyaosanve 2

1} MapeHve HanpsbkeHus AJ7 B PE-NpoBoaHKMKe B HOPMAnbHOM paboyem pexume.

2} KoHTypbl OrpaHM4YeHHON Mrolaamn, Co3AaBaeMble CUTHaMbHLIMM UMM MHGOPMAaLMOHHLIMK Kabenamu ana nepeaaqm
CUrHamnoB Unu UHgopMamm.

PucyHok 44.R6 - Cuctema IT B anekTpoycTaHOBKe 34aHus

444.4.6 NUTAHUE OT HECKOJbKUX ACTOYHUKOB

Mpy NUTaHMM OT HECKONMBKMX MCTOYHUKOB CrieqyeT NPUMEHSTb Mepbl, Yka3aHHble B 444.4.6.1 n 444.4.6.2.

MpumeyarHve - Tlpy nNpUMEHEHWM MHOTOKPaTHOrO 3a3eMfeHUs HenTparbHbIX TOYEK WCTOMHUKOB MUTaHUSA TOKA B
HeWTpanbHbIX NPOBOAHMKAX MOTYT NpoTekaTb B 06paTHOM HanpaBieHun K COOTBETCTBYIOLLIEN HEWTPanbHOW TOYKE He TOMbKO No
HEeNTpanbHOMYy MPOBOAHMKY, HO Takke W MO 3aWMTHOMY NPOBOAHWKY, Kak MokasaHo Ha pucyHke 44.R7A. lNo aton npuyvHe
CyMMa napumarnbHbIX TOKOB, NMPOTEKalLLMX B YCTAaHOBKe, yXXe He OyaeT paBHa Hynio, B CBA3M C YeM CO3OaeTcs napasvTHoe
3MNeKTpOMarHUTHoe nore, aHanorMyHoe co3gaBaeMoMy OAHOXWUIMbHbIM Kabenem.
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PucyHok 44.R7A - Cuctema TN-S ¢ HECKONBbKUMM UCTOYHMKAMUN NUTAHUSA U C HEAOMYCTUMbBIM MHOFOKPaTHbIM COeQUHEHNEM

mexay PEN-npoBogHukom 1 3emnen

B cnyyae npumeHeHVsi OQHOXMIIbHBLIX kKaberei, No KOTOPbIM MPOTEKAET MEPEMEHHbIN TOK, BOKPYr MPOBOAHUKA XWIbl
kabensi obpasyeTcsi KpyroBoe 3MeKTpOMarHMTHOe More, KOTopoe MOXET BO3AENCTBOBaTb Ha 3SIEKTPOHHOE 0GopydoBaHUe.
AHarnorMyHble Mons CO3QaloTCsl TakKe TOKaMWU rapMOHMK, HO 3TW MOMs 3aTyxaloT ObicTpee, YeM Te, KOTopble co34atoTcs

OCHOBHbIMW TOKaMW.

444 4.6.1 NMuTaHne oT HeCKONbKUX UCTOYHUKOB B Cucteme TN

B cnyyae nutaHusi anekTpoyctaHoBku B cucteMe TN OT HECKOMNbKMX UCTOMHUKOB HEeNTparbHble TOYKM BCEX MCTOYHWUKOB MO
COOBPaAXEHUAM 3MEKTPOMArHMTHOM COBMECTMMOCTU AOMKHbI OblTb COEAUHEHbI MeXay COGON M30NMPOBaHHBLIM MPOBOAHUKOM,
NpPUCOEAMHEHHbIM K 3eMIie B O4HOW 06LLel AN BCEX UCTOYHMKOB TOYKE, PACTONOXEHHON B LIEHTPe MeXay MCTOYHMKaMU (CM.

pucyHok 44.R7B).
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4 He [gonyckaeTcsl HernoCpeACTBEHHOe MPUCOEOMHEHNE K 3eMre HU OOHON HeMTpanbHOW TOYKU TpaHcdopmartopa Unu
reHeparopa.

bl [poBOAHUK, COEAUHSAIOLINA HeWTparbHble TOYKM BCEX TPaHC(OPMATOPOB WNU BCEX FeHepaTopoB, AOMKeH ObiTb

N30TNMPOBaHHbIM. o701 NPOBOOHUK ABNAETCA PEN-I'IpOBOD,HVIKOM N MOXeT OblTb Tak M 00603HA4YeH, OOHAKO OH He AOKeH
NpUCoOeanNHATLCA K 3JNIEKTPONpUeMHUKam, 0 4eM OOJKHa ObITb BbIMOMHEHA npegynpexaawuwaa Hagnucb, nNpukpenneHHaa K
HEeMY Unn yCtaHoBIEHHaA pAaoM C HUM.

& [OMmKHO ObITb BbLIMOMHEHO TOMbKO OAHO COEAMHEHUe MeXxay B3aMMHO coegUHEeHHbIMU HEeNnTpanbHbIMKU TOYKaMMU
WUCTOYHUKOB NMUTAHUA N PE-I'IpOBOD,HMKOM. 370 coeanHeHne OOSMKHO HaX0ANTLCA BHYTPW rMaBHOIo pacnpeaennTesnibHoro wura.

d) MoeT 6bITb BbINOMHEHO JOMOMHUTENBHOE 3a3eMrieHne PE-NPOBOAHMKA B 3MEKTPOYCTaHOBKE.

PucyHok 44.R7B - Cuctema TN-S ¢ HECKONBKUMM UCTOYHUKAMU NUTaHUA C NPUCOEANHEHNEM HENTPArbHbIX TOYEK K 3eMIie B
O[IHOW 1 TOW e To4Ke

444 4.6.2 MNnTaHne OT HECKONbKNX MCTOYHUKOB B cucteme TT

B cnyyae nuTaHUsi anNekTpOyCTaHOBKN 3M1EKTPO3HEPTMEN OT HECKONbKUX MCTOYHMKOB B cucteme TT no coobpaxeHusim
3MEeKTPOMarHMTHON COBMECTUMOCTU PEKOMEHOYETCSH, YTOObl HEWTPanbHbIE TOYKM BCEX WCTOYHMKOB ObINU COEQUHEHBI Mexay
cobow 1 npucoenHeHbl K 3eMse TONbKO B O4HOW TOYKE, PACMOSIOKEHHON B LIEHTPE MEXAy NCTOYHMKaMK (CM. pucyHok 44.R8)
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3l He ponyckaetcs HenocpencTBEHHOE MPUCOEOMHEHME K 3eMIIe HU OOHOM HeWTpanbHOM TOMKWM TpaHcdopmaropa Unu
reHepartopa.

by MpOBOOHMK, COEAMHAOWMIA HenTpanbHble TOYKM BCeX TPaHCOPMAaToOpOB MMM reHepaTopoB, OOMKEH 6biTb

N30NMNMPOBaHHbIM. ICarel) NPOBOOHUK ABMNAETCA HeIZTpaJ'IbeIM NPOBOAHNKOM U MOXET OblTb Tak U 00O3Ha4YeH, OOHAKO OH He
OOIMmKeH nNpucoeauHATbBCA K JreKkTpornpueMHukam, O 4YeM [OOImKHa OblTb  BbIMOMHEHA npenynpexaawowaa Hagnucb,
npuKpenneHHaa K HeMy Unm yctaHoBlieHHad paaomMm ¢ HAM.

&) [omKHO OblTb BbIMNOMIHEHO TOMBKO OAHO COELMHEHUE mexay B3aMMHO coedUHEHHbIMU HeVITpaJ’IbeIMVI TOYKaMun

WUCTOYHWMKOB MWUTaHUS W HeWTpanbHbIM NPOBOAHMKOM. OTO COEQUHEHVWEe [OMKHO HaxoauTbCs BHYTPW  FMaBHOrO
pacnpedenuTenbHOro wuTa.

PucyHok 44.R8 - Cuctema TT ¢ HECKONBKUMW UCTOYHUKAMM NMUTAHUS C MPUCOEANHEHNEM HEWTPAbHBIX TOYEK K 3eMre B OOHOM
N TOW Xe Touke

444.4.7 NEPEKNIOYEHUE NCTOYHUKOB NMUTAHUA

B cuctremax TN nepekntoyeHne nUTaHWs C OQHOMO0 UCTOYHMKA Ha APYror MCTOYHUK OOSMKHO BbIMOMHATHCS MPU NMOMOLLM
KOMMYTaLMOHHOIO YCTPOWCTBA, NEePEKIOYaOLLEr0 OAHOBPEMEHHO NTMHENHbIE NPOBOAHUKN U HEATPArbHbIA NPOBOAHUK, €CMW OH
MMeeTCSH B 3neKTpoycTaHoBKe (CM. pucyHKM 44 .R9OA, 44 .R9B, 44.R9C).
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6ﬂy)K,ElaPOUJ,V|MM TOKaMn B OCHOBHOW CUCTEME MUTaHUSA ANEeKTPOYyCTaHOBKW. Cymma TOKOB B 04HOM Kabene fomkHa 6bITb paBHa

HyIto. 3710 rapaHTnpyeT npoTtekaHne pa3HOoCTU TOKOB NNHENHbIX npoBOAHMKOB MO HeﬁTpaanomy NPOBOOHUKY TOJTbKO TOM Lenu,
Ha KOTOPYIO nepekn4vyaeTca NnMTaHne 3J1eKTPOyCTaHOBKN.

Tokn 3- rapmoHukm (150 M'y) NMHERHbIX NPOBOAHUKOB 006ABNAKTCA K TOKY HENTParbHOrO NPOBOAHUKA C TEM XE CaMbliM

yrrnom casura ¢as.

PucyHok 44.R9A - lNepekntoveHne nuTaHns Ha ansTepHaTUBHBIN TpexdasHbl MCTOYHMK 4-NOMOCHBIM NepeknvaTenem
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MpumedaHne - MNepekniodeHne Ha pe3epBHbIN MCTOYHMK NMUTAHNA B Tpexda3HoW ceTh Npu MOMOLLM HECOOTBETCTBYIOLLIErO
TPEXMOMNICHOro nepeknioyatens NpMBOAUT K MNPOTEKAHUKD HeXenaTerbHbIX YpaBHUTENbHbIX TOKOB, KOTOpble CO34aloT
3MNeKTPOMarHUTHbIE NOns.

PucyHok 44.R9B - NpoTekaHne TOKOB B HENTParnbHbIX NPOBOAHUKAX NPU NEePEKoYEHNN Ha anbTepHaTUBHBLIN TpexdiasHbIn
WCTOYHMK MUTaHUS HECOOTBETCTBYIOLLMM TPEXMOMNIOCHBIM Nepeknyarenem
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MpumeyaHne - lpucoeanHeHue Kk 3emne BTOPUYHOM Uenu arperata becnepeboriHoro nutaHus (ABI) He sBnsieTcs
obsi3aTenbHbIM. ECnin 3To NpucoeguHeHne He BbINOMHSIETCS, B pexxume nutaHua ot ABI, nutaHue GygeTt ocylecTBnaTbLCS Mo

TNy CUCTEeMbI IT, a B pexumve nntaHna C napannerbHbIM BKIHOYEHNEM WCTOYHUMKOB NUTaHUA TUM 3a3eMieHusa 6yneT
COOTBETCTBOBATb TUMY CUCTEMbI 3a3eMITIEHUA OCHOBHOIO MCTOYHUKA.

SNeKTRONDMeMHIK

PucyHok 44.R9C - MNepekntoyeHne Ha oaHOMa3HbIN ansTepHaTUBHBIN MCTOYHUK NMUTAHUS 2-NMOMOCHBIM NepeknoYaTenem

444.4.8 KOMMYHUKALIMK, BXOASALUME B 30AHUE

Metannunyeckne TpybonpoBoabl (Hanpumep, TpyObl BOAOCHAGXEHWs!, rasocHaGXEeHUss U LEHTPanbHOrO OTOMMEHNs),
CWMOBbIE M KOHTPOIbHbIE Kabenu NpeanoyTUTENbHO OOMKHbI BXOAUTL B 34aHWe B OOHOM U TOM Xe Mmecte. MeTtannuyeckue
TpyObl 1M MeTannuyeckass OpoHs kabenen OOMKHbI ObiTb NPUCOEOUHEHbI K [MaBHOM 3a3eMMsioWen LUNMHE MpU MOMOLLM
NPOBOAHUKOB, UMEIOLLNX MUHUMAITbHOE MOSTHOE conpoTuBneHme (M. pucyHok 44.R10).

MpvmMeyaHne - B3aMHOE COEAUHEHME KOMMYHUKaLWI paspeLLaeTcsl TONbKO C Corfiacusi onepaTopa BHELLHUX CETEN.
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TenedoHHbIE InekTpUYeCKne PyHOEMEHTHBIA
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TpyDel BOAOCHADREHWA, FA30CHAGKEHWA,
LUEHTPaNEHOD OTONNEHKA, KaHANW3aumMM

3L - rmaBHas 3a3emnsaoLllas WWHa; § - HaBeOeHHbIN TOK

I'IpmmeanVle - npe,EI,I'IO‘-ITVITeJ'IbeIM ABNAEeTCA BBOO B OOQHOM MecCTe, T.K. Npun 3TOM 3Ha4YeHue pa3HOCTU MNMoTeHunanoB
Mexay pasfimyHbiIM KOMMYHUKaUUAMA Onu3Kko K Hyno 07w 0B.

PucyHok 44.R10 - NMpumep BBoga 6poHMpoBaHHbLIX Kabenen n Metannuyeckmx Tpy6 B 3gaHne B 04HOM MecTe

Mo coobpaXeHWsiM 3MeKTPOMarHUTHON COBMECTMMOCTM 3aMKHYTble MYyCTOTbl 34aHWsi, B KOTOPbIX pas3MeLLeHbl 4acTu
SMEKTPUYECKOW YCTaHOBKW, [OOMKHbI OblTb 3ape3epBUMPOBaHbl WUCKMHOYUTENBHO Afsl  3NEKTPUYECKOTO U 3M1EKTPOHHOIO
obopyaoBaHust (HanpuMep, AN YCTPOWUCTB MOHWUTOPWHIA, YMNPaBfeHWs, 3aluTbl M COEOUHUTENbHbLIX YCTPOWCTB), Ans
obcnyxmMBaHMs KOTOPOro AOMKeH ObiTb 06ecneyeH JOCTyn.

444.4.9 YCTAHOBKA B OTAENbHbIX 30AHUAX

Ecnn pasHble 30aHWs MMEKT OTAenbHble CUCTEMbl YpaBHMBAHUS MOTEHUMANoB, ANs Mepedadn CUrHamnoe U
WMHOPMALIMOHHBIX AaHHbIX MOTYT GblTb MCMNONb30BaHbI BONTOKOHHO-ONTUYECKME Kabenu, He UMetoLLme MeTanIMYeckux YacTen,
nmMbo Opyrve He NMPOBOAHbLIE CUCTEMbI, HANPUMEP BbICOKOYACTOTHbIE pasfdenivTesibHble TpaHCOpPMaTopbl B COOTBETCTBUM C
M3K 61558-2-1 [12], MOK 61558-2-4 [13], MOK 61558-2-6 [14], MOK 61558-2-15 [15] n [OCT P M3K 60950-1.

MpumevaHna

1 Tpobrembl, BbI3BAHHblIE pPA3HOCTHI0 HaMPSPKEHWA HA MOBEPXHOCTM 3EeMIUM B MPOTSHKEHHBIX KOMMYHaSbHbIX
TENEKOMMYHUKALMOHHBIX CETSX, BO3MaratTcs Ha onepaTopoB CETU, KOTOPbIE MOTYT NMPUMEHUTL ApYrMe Cnocoobl.

2 B cnyyae HenpoBoAHbIX cUCTEM Nepeaayn MHopmaLuum Npokriagka WyHTUPYIOLLEro NPoBoAHMKa He TpebyeTcs.

444.4.10 YCTAHOBKA BHYTPU 30AHUN

Ecnun B anekTpoycTaHOBKax CyLECTBYHOLUMX 34aHUA WUMETCS MpobnemMbl, CBsi3aHHble C  3MEeKTPOMarHWTHbIMU
BO34ENCTBUAMMN, ONS YNYULLIEHUSA CUTyaLUn MOTyT ObITb MPUMEHEHbI criegyowme mepbl (CM. pucyHok 44.R11):

1) NPYMEHEHNE BONOKOHHO-OMTUYECKUX MEPEMbBIYEK, HE MMEIOLLMX METaINIMYECKUX YacTen, B Lensx nepegayv CUrHanoB
nUnm nHcpopmaumm (cm. 444.4.9);
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2) ncnonb3oBaHue obopyaoBaHus knacca ll;

3) ucnonb3oBaHMe OBYXOOMOTOUYHbIX TpaHcopmaTopoB B cootBeTcTBUM ¢ MOK 61558-2-1 [12], MOK 61558-2-4 [13], MOK
61558-2-6 [14], MOK 61558-2-15 [15]. CoeqmHeHME BTOPUYHOM OOMOTKN AOMKHO ObiTb NPeanoYTUTENBHO BbIMOSIHEHO MO TUMY
cuctembl TN-S, ogHako Ans cneuunanbsHbiX YCIOBUA NPUMEHEHNUST MOXET ObITb NpuHATa cuctema IT.
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MUTaHWE OT CUNOBOA CATH I2EMNAIOWAR WhH

K 3a3eMNAoWMM SNexTpoa0anm, HanpHMep
K (DYHOAMEHTHOMY J3IEMNALLEMY INSKTROLY

O0603Ha4yeHus
® - TOYKM NPUCOEANHEHWNSI NMPOBOAHUKA 3ALLMTHOIO 1 (PYHKLMOHAMBLHOIO 3a3eMIEHNS;

FE - npoBoAHMK hyHKUMOHANBLHOIO 3a3emMmsieHnsa (ecnm HeobxogouMm), NPUMEHAEMbIA U MPUCOELAMHSAEMBbIA MO yKa3aHUIo
oneparopa;

Y3I1 - ycTporcTBa 3almThbl OT NepeHanpsXKeHni;
/- cumBon PE-npoBoaHuKa;
/- cumBON HelMTpanbHOro NPOBOAHMKA;

J - cuMBOn NUHENHOro NPOBOAHMKA

Ccbinka OnucaHne mepbl MognyHkT/cTaHgapT

1) Beop kabenei n metannnyeckmx TpybonpoBOOoOB B 30aHWE B OOHOM 444.4.8
MecTe
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2) CoBMecCcTHass npoknagka C COOTBETCTBYHOLUMM pasgeneHveMm u 44442
WCKIIOYEHMEM 3aMKHYTbIX KOHTYPOB

3) CoegnHuTenbHble NEPEMbIYKM KpaTyanLen ONMHbI 418 YpaBHUBaAHUSA OCT P 51317.2.5
NnoTeHUManoB W  WCMNOMb30BaHWE  3a3EeMSIEHHOIO  MPOBOAHMKA, 44442
napannensHoro kabento

4) OKpaHMpOBaHHble  CUrHanbHble Kabenn w/wvnu  npoBoga Co 444412
CKPYYEHHbIMWU napamu

5) WckntoveHne cuctembl TN-C HUke TOYKM BBOAA 3NeKTponuUTaHus 44443
6) MprmeHeHne TpaHchopMaTopoB C pasgeneHHbIMU 06MoTKaMm 444410
7) JlokanbHble ropM3oHTarbHble CUCTEMbI YPaBHUBAHUA MOTEHLMANoB 44454
8) MNpvmeHeHne obopynoBaHus knacca i 444410

PucyHok 44.R11 - lMpumepsbl 3awmnThbl OT NOMEX B CYLLECTBYIOLLEM 30aHUN

444.4.11 3AWUMTHBLIE YCTPOUCTBA

Bo wnsbexaHne noxHbIX cpabaTbiBaHW NPU BbICOKMX 3HAYEHMSIX TOKOB MEpexXOfHbIX MpOoLEeccoB crneayet BblibMpatb
3alUMTHbIE YCTPOMCTBA C COOTBETCTBYHOLLMMU (DYHKLMOHANBHLIMU XapaKTepucTukamu, HanpumMep C BbIAEPXKKOW BPEMEHU Unu
oUnbTPbI.

444.412 CUTHATNbHbBIE KABEIA

B kayecTBe cUrHanbHbIx kabenei crnegyeT NPUMEHSITE 3KpaHUPOBaHHbIE Kabenu U/nnm NpoBoda Co CKPYYEHHbIMM Napamu.

444.5 3A3EMJIIEHUE U YPABHUBAHUWE NOTEHLUAIOB
444.5.1 B3SAMMHOE COEAUHEHUE 3A3EMNAIOLKNX SNEKTPOAOB

[nsa HecKonbKUX 3[4aHWI, eCnnM 3NEeKTPOHHOe oGopyaoBaHME MCMONb3yeTcs B CUCTEMAx CBS3UM U MHAOPMaLMOHHOIO
obMeHa Mexay pasfuUyHbIMU 34aHUAMW, NPUHLUMM BbINOMHEHUS 060COGMNEHHBIX, HE CBSA3aHHbIX MeXay CoGoW 3a3eMISoLMX
3MEeKTPOAOoB, MPUCOEOMHEHHBIX K CUCTEME YpaBHMBaHWS MNOTEHLMANOB, MOXET OKasaTbCs He COOTBETCTBYIOLIMM MO
crnegyloLwmUM NpuyMHam:

- MexXay TakmumMmu pasgesibHbiIMU 3a3eMIArLWnMN anekTpogamiu CyuecTByeT B3auMHOE BITUAHUE, KOTOPOE MOXET NpnBOoOUTb
K HEKOHTPOJIMPYyEeMbIM NOBbILLEHUAM HaNpAXXeHnaA Ha 060pyp,OBava|;

- B3anMOCBA3aHHOE 060pyD,OBaHM8 MOXEeT UMETb pasdfinyHoe HanpsaXXeHne OTHOCUTENTbHO 3eMITN;

- MMEeEeTCA ONnacHOCTb nopaXeHua O3NeKTPpU4eCKMM TOKOM, 0cobeHHO B cny4daax nepeHanmeeHMVl aTMOC(*)epHOI'O
NPOUCXOXOEHUA.

[Mo3aToMy BCe MPOBOAHMKU 3ALUUTHOIO 3a3eMSIEHNA U PYHKLUMOHANBHOIO 3a3eMsieHus OOMKHbl ObiTb NpucoeanHeHbl K
OLHOM M TOW Xe rnaBHOW 3asemnsiowen wuHe. bonee Toro, oTHoOCAWMECS K 30aHUIO 3a3eMnsiolme SMneKTpoabl pasHoro
Ha3Ha4YeHWs, HanNpMMep 3aWMUTHOrO, PYHKLMOHANbHOrO 3a3eMIIEHNS N 3a3eMIEHUS MOSTHUE3aLNTbI, AOMKHbI ObITb COEAMHEHDI
mexay cobown (cMm. pucyHok 44.R12).
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BazemnAowmA

aneKTpan 3a3IMMNAKLLAA
] anexkTpog
PYHEUMOHANLHOTD MOMHHESALINTS]
AA3eMMNEHWR
MpOBCAHNEN 3ALTHOM TokooTeon
¥ PYHELMOHANBHOM 3A3EMISHUR LJ MOMNHUE LM T
( ans
HIMEDEHHA L
I EERES =
BAIEMMANLLLASR JazeMnAHLLWMA
WHHa N anekTpaog,
o IAWMTHOM
- 3AISMNEHNA
CogaMHEHHES 3A3SMMNARILWE AMNESKTHOE OTgensHEE 323EMNAKDLING JNeKTROME

PucyHok 44.R12 - BsaumMmocBsa3aHHble 3a3eMnstoLlmne aneKkTpoabl

[na HecKkonbkuMX 340aHWNA, ecrnv B3auMHOE COeAWHEHWE 3a3eMNSAILUMX 3NEKTPOAOB MNPaKTUYECKU HEBO3MOXHO WU
HeLenecoobpasHoO, peKOMeHAYeTCs BbIMOMHUTL raribBaHW4eckoe pasfaerneHne KOMMYHUKaLMOHHBIX CEeTeN pasnuyHbIX 34aHuM,
Hanpumep nyTem NpUMEHeHNs BOFTOKOHHO-OMTUYECKUX BCTaBOK (CM. 444.4.10).

npOBO,lJ,HI/IKI/I 3alNUTHOIoO A (*)yHKLI,I/IOHaJ'IbHOFO ypaBHMBaHUA NOTEHUMaNoB OOJKHbI ObITb MO OTAENTbHOCTU NpUucoeanHeEHbI K

rMaBHON 3a3eMNSOLWEN LUMHE TaKUM o6pa30M, YTOObI oTcoegnHeHune nboro OAHOro NpoBOAHUKA HE HapyLlano HageXXHOCTU
npncoeanHeHnda octaribHbIX NPOBOOHUKOB.

444.5.2 CNOCOBbl COEAUHEHUSA 3ALUUTHbBIX MPOBOAHMKOB U 3A3EMIIAIOLLIUX YCTPOWUCTB

OTKprTbIe npoBogdune 4actu O60pyJJ,OBaHI/IF| I/IHd’.)OpMaLI,VIOHHbIX TEXHOMOMNN " ANEKTPOHHOIo O60py,D,OBaHI/IF| B 340aHUn
OOJDKHbI ObITb COoelMHEHbI Mexay cobowm npu NOMoOLLN 3alUTHBIX NPOBOAHUKOB.

Onsa xunbix 30aHuiA, roe anekTpoHHoe obopyaoBaHMe OObIMHO WMCMONb3YeTCs B OFpaHUYeHHOM obbeme, npuemnema
paguanbHas ceTb 3alUTHbIX NPOBOAHUKOB (CM. pucyHok 44.R13).
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- 3aLUUTHbIN NPOBOAHUK

PucyHok 44.R13 - Npumepsbl pagnanbHOro CoeanHeHUs 3aMTHbIX MPOBOAHMKOB

[ns obLwecTBEeHHbIX M NPON3BOACTBEHHbIX 3AaHUA C MHOXECTBEHHBIM MPUMEHEHUEM 3NEeKTPOHUKN Bonee adhdeKTNBHON
ABNSAETCA COBMELUEHHasl CuCTeMa YypaBHMBaHUS MoOTeHUManoB Ana obecneyeHuss TpebOOBaHWIA  3NEKTPOMarHUTHOM
COBMECTUMOCTI 060pyA0BaHNst pas3nuyHbIX TUMOB (CM. pucyHok 44.R15).

444.5.3 PA3JINYHBIE CXEMbl COEAMHEHUA NMPOBOAOHUKOB YPABHUBAHUA NMOTEHLUWAIOB U
SA3EMIIAIOLWNX NPOBOAHNKOB

B 3aBMCMMOCTM OT 3HAYUMOCTU U YyBCTBUTEJIbHOCTU O60pyﬂ,OBaHI/I9| MoryT ObITb MCMONb30BaHbI YeTblpe OCHOBHbIE CXEMbl,
npmBefeHHble B HXKecneaywmnx noAanyHKTax:

444.5.3.1 3aWwynTHblE NPOBOAHMKN, NPUCOEAUHEHHbIE K KONMbLIEBOMY MPOBOAHWUKY YpaBHMBAHMS NOTEHLMANOB

Cuctema ypaBHMBaHWS NOTEHUMANOB C UCNOMb30BaHWEM KOSbLIEBOro NPOBOAHMKA YpaBHMBaAHUSA NOTEHLMANoB nokasaHa
Ha pucyHke 44.R16 Ha BepxHeM aTaxe 3aaHusi. KonbLeBon NpoBOAHMK NPEANnOYTUTENBHO AOIMKEH ObiTb MeAHbIM, FOfNbIM UNn
M30MNNPOBaHHbIM U JOMKeH ObITb AO0CTyneH B nobom MecTe, 4TO MOXeT ObiTb obecrnedeHO, Hampumep, NPUMEHEHWEM
kabenbHbIX NOTKOB, MeTannunyecknx Tpyo (cm. cepuio MOK 61386 [16]), npoknagkm no OTKPbITON NOBEPXHOCTM UM KOPOBOB.

K KOnbLEeBOMY MNMPOBOAHUKY YypaBHMBaAHUA NOTEHUMANOB MOryT ObITb npucoegnHeHbl BCe MNMPOBOAHUKM 3alUTHOMO U
(*)yHKLI,I/IOHaJ'IbHOFO 3a3eMIeHuna.

444 .5.3.2 PagnanbHaga cxema NpucoeanHeHmns 3almMTHbIX NPOBOAHNKOB

OTa cxema npumeHMMa pAns HebOoNblUMX YCTAHOBOK, COOTBETCTBYIOLUMX >KUMbIM MOMELEHMSIM U HebomnbLnm
KOMMEpPYECKUM 34aHusIM, U B OOLLEM cnydae - ans obopynoBaHus, HE MMEIOLWEro B3aMMHbIX COeAWHEHWUN, BbIMOSIHEHHbIX
curHanbHbIMK kKabenamu ona nepegadn nHdopmauum (CMm. pucyHok 44.R13).

444 5.3.3 PagnanbHoe coenHeHne HeCKOMNbKNX ceTyaTbiX CUCTEM

Takoe coeavHeHWe NPUMEHUMO Ansi HeBOMbLIMX YCTAHOBOK C HEGOSMbLIMMM OTAENbHLIMU FPynnaMu B3anMOCBSI3aHHOIO

KOMMYHUKaUMOHHOTO 0Bb0pynoBaHMs M CNocoOCTBYET NOKanbHOW AUCNEPCUM TOKOB, OBYCIOBMEHHbIX 3MeKTPOMarHUTHbIMU
nomexamu (Cm. pucyHok 44.R14).
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——=& - IPOBOAHMKN (PYHKLIMOHANBHOMO YpaBHUBAHUS NMOTEHLMANOB.
[nvHa aT1x NPOBOAHMKOB AOMKHA ObITh KpaTyaiLlel, HacKoNbKo BO3MOXKHO (Hanpumep, <50 cm)

PucyHok 44.R14 - MNpumep pagnanbHOro coegnHEHUs HECKOMNbKNX ceTyaTbIX CUCTEM

444.5.3.4 CoBMelLeHHas ceTyaTo-pagnanbHasa cuctema

OTOT TN COEAMHEHUN NMPUMEHSIETCA B YCTAHOBKaX C BbICOKOW MMAOTHOCTbIO KOMMYHUKALMOHHOMO o6opyaoBaHust 1 0cobo
OTBETCTBEHHBLIMW YCIIOBUAMWU €ro npumeHeHmnsa (cMm. pucyHok 44.R15). CeTtyatas cucTtema ypaBHMBaAHWUS MNOTEHUMANoB
YCUNUBAETCH CYLLECTBYIOLLMMU METANMOKOHCTPYKUNAMN 34aHMA U OONOSHAETCA NPOBOAHMKAMU, (OPMUPYHOLLMMU KBagpaTHbIE
AYENKN.
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MNpCBOOHKMEN YPaBHHBAHHA NOTEHUNAN0E / \ MpPOBOOHWEN (YHELHMOHENBHOND YPABHWBaHNA
(3FWATHIND WA DYHEUMOHANEHMD) noTeHunance. [nuHa 3Ty NPoBsOHWECE O0MKHE

GeiTh EPATHANLIG N, HACKONLKD 3TO BOSMOMHE,
Hanpymep < 50 cm (om, 444.5.5)

PucyHok 44.R15 - MNpumep coBMELLEHHON ceTYaTo-paamarnbHON CUCTEMbI YpaBHMBAHWSA MOTEHLMANO0B

Pa3Mepr CETKM [OOJKHbl OXBaTbiBaTb BCH Miowadb, Ha KOTOpOVI pacnonoxXeHo o6opy,u,osaHV|e. Pasmep AYENKN
BblpakaeTca njowagbio KBsagparta, orpaHn4eHHOro npoBogHMKaMu, d)OpMVIpyI'OLLI,VIMM KBagpar.

Pasmep s4eek 3aBUCMT OT MPUHATOMO YPOBHSI MOJIHME3ALUMTbI, YPOBHS CTOMKOCTM 0BOpYOOBaHWUS YCTAHOBKU K
3NeKTPOMarHUTHLIM BO3AENCTBMSIM M OT 4acToT, UCMoSb3yeMbiX ANA nepedayv MHdopMauum. Pasmep sideek gormkeH GbiTb
COornacoBaH C pasmepamu 3allMLLiaeMON YCTAaHOBKWU, HO He JOSKEH NpeBbiwaTth (2X2) M B MecTax yCTaHOBKM 06opyaoBaHus,
YYBCTBUTESBHOTO K 3/IEKTPOMAarHUTHLIM Nomexam.

OTa cxema npurogHa Kak Anis fokanbHbIX ceTer (Hanpumep, yupexaeHdecknx ATC ¢ BXOASLIEN M UCXOOSLLEN CBA3bLO),
Tak U ONns LUeHTpanv3oBaHHbIX cUcTEM 00paboTkum WHopmauui. B Heobxooumbix crydasix npu HanmmumMu creumarnbHbIX
TpeboBaHWIN Ha OTAENbHbIX y4acTkax 0bLLeln CeTKN pa3Mepbl SHeek MOryT ObiTb YMEHbLLEHbI.

444.5.4 YPABHUBAHUE NOTEHLUUAIOB B MHOIMO3TAXHbLIX 30AHUAX

B MHOrostaxHbIX 30aHUSIX PEKOMEHAYETCS BbIMOMHATb CUCTEMY YypaBHMBaHWA MOTEHUMANoB Ha Kaxaom ataxe. Ha
pucyHke 44.R16 nokasaHbl CUCTEMbl YpaBHMBaAHUA NOTeHUManoB ansd obuwiero cnydyas. Kaxgbin aTax ABMseTcs npumMepom
OHOr0 U3 TUMOB CUCTEMbI YpaBHMBaHWA MoTeHUumanoB. CUCTEMbl ypaBHUBAHWSA MOTEHLMANOB Pa3fUYHbIX STaXeW OOMKHbI
ObITb COeQMHEHBI Mexay cobol He MeHee YeM ABYMS MPOBOAHMKAMMU.
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PucyHok 44.R16 - Npumep cuctemMbl ypaBHMBaAHWS NOTEHLMANOB B MHOTO3TaXXHOM 34aHMKM 6e3 MOMHMe3alLmnThbI

444.5.5 NPOBOAHUK ®YHKLUNOHAJIbHOIO 3A3EMITEHUA

Ons npaBunbHoi paboTbl HEKOTOPOro 3MEKTPOHHOrO 06opynoBaHWs TpebyeTcs Hanuyue 3TanoHHOMO HanpshkeHus,
3HayeHne KOTOpOro OnM3Ko K ToTeHuuany 3emnu. OTO 3TaNoOHHOe HanpshkeHue obecrneynBaeTcss MNPOBOAHMKOM
(bYHKLMOHaNBHOIO 3a3eMreHus.

rlpOBOLI,HVIKaMVI beHKU,VIOHaJ'IbHOFO 3a3eMneHna mMoryT OblTb MeTannMyeckne Morockl, NIOCKME MNIETEHbIE KOCUYKN W
kabenu ¢ KOHUEHTPUYECKUM PaCnoJSIoXKEeHNEM XNTI.

Ons O60pyﬂOBaHVIF|, pa60Tarou.|,ero Ha BbICOKMX YacToTax, NpeanovYTUTESIbHbIMAN ABNAKTCA MeTannn4yeckne nornocbl Uin
NIOCKMEe KOCUYKKU, ANnHa npncoegnHeHna KoTopbiX A0JDKHa ObITb HaVIKpaT‘-IaVILIJeVI.

[na npoBOAHUKOB (DYHKLIMOHANBHOMO 3a3eMIeHusi He MpedyCMOTpeH crneuvanbHblil LIBEeT, oAHako Ans o6Go3HayeHus
NMPOBOAHMKOB  (DYHKLMOHANbHOIO 3a3eMJIEHNS He [OMKHA MCMOoNb30BaTbCs  KOMOMHAUMS LUBETa  KenTbli-3eneHbli,
YCTaHOBMEHHas Ans MPOBOAHWUKOB 3alLMTHOrO 3asemMrieHusi. PekomeHOyeTcs MCMonb3oBaTb OAMH U TOT Xe LBeT Ans
0603Ha4YeHNs1 NPOBOAHMKOB (PYHKLMOHANBHOMO 3a3eMIEeHUSI Ha KaXKaOM KOHLE B Npeaenax Bceil yCTaHOBKM.

[na obopynoBaHus, paboTalollero Ha HU3KUX YacToTax, CeYeHUs MPOBOAHUKOB, ykadaHHble B MOK 60364-5-54, nyHkT
544.1.1 [10], sBnsOTCA JOCTATOYMHLIMU HE3aBUCUMO OT NPOUNSA CedeHus MpoBOAHMKA (CM. Takke nepevvcneHus b) m k)
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444.4.2).

444.5.6 KOMMEPYECKUME WM NPOU3BOACTBEHHbLIE 30AHUA C BOJbLWWM OBBLEMOM
OBOPYOOBAHUA NHO®OPMALIMOHHbBIX TEXHOIOIMHN

Cnep,y+ou.|,|/|e AonornHnTenbHbIe Tpe6OBaHVI$| npeaHasHa4eHbl And ymeHblUeHUA BO3ﬂ,el7ICTBI/I$| ANEeKTPOMAarHMTHbIX MoMeXx Ha
paboTy 06opynoBaHUst MHPOPMALIMOHHBIX TEXHOMOTUA.

B ycnoBusix CUmbHbIX 9MEKTPOMarHUTHbIX BO3AEUCTBUIN peKoMeHOyeTCcsa NpYMeHeHMe COBMELLEHHOW ceTyaTo-paanansHon
CUCTEMbl YpaBHUBaHUSA NOTEHLMANOB B COOTBETCTBUM C 444.5.3.3.

444 .5.6.1 Pasamepsbl 1 ycTaHOBKa NPOBOAHMKOB KOSbLEBOW CUCTEMbI ypaBHMBAHUS NOTEHLMANOB

Konbuesasa wuHa, npegycMoTpeHHasa npoekToM Anda  ypaBHMBaHUA nNOTEHUManoB, [OOIMKHA WMETb cneagywuine
MWUHUMarnbHbIE 3HA4YE€HUA Nonepe4YHOoro ceveHns:

- nnockasa medpb, cedeHne (30x2) mm;

- Kpyrnas Mmegb, gnameTtp 8 mMm.

[onble NPOBOAHUKM AOMKHBI ObITh 3alUKMLLEHbI OT KOPPO3UKN B MECTax NX KPENSeHUs 1 NpoxXod0B Yepes CTEHbI.
444 .5.6.2 Yactn, nognexalimne npMcoegmMHeHnto K CUCTEME ypaBHUBaHUSA NOTEHLMaNos

K cucteme ypaBHMBaHUA NOTEHUMANOB AOMKHbI ObITb MPUCOEAMHEHDBI CReayoLImne YacTu:

- MpoBoAswMe 3KpaHbl, npoBogdawme obonodku unu BGpoHs kabenew, nepeparolMx WMHEPOPMAULMOHHbIE OaHHbIE, U
obono4kn obopyaoBaHUA MHPOPMALNOHHBIX TEXHONOMUIA;

- 3asemMnduine NnpoBOAHUKN aHTEHHbIX CUCTEM;

- 3aseMnsioWNe NPOBOAHWUKMA  3a3eMSIEHHbIX MOMIOCOB  Lieneit MOCTOSIHHOTO Toka, NuTalwmx obopydoBaHue
MHPOPMAaLIMOHHBIX TEXHOSOTU;

- NPOBOAHWKM (PYHKLIMOHASIBHOMO 3a3EMITEHUSI.

444.5.7 3A3EMIAIOWME YCTPOUCTBA U YPABHUBAHUE MNOTEHUWANOB ANA ®YHKUNOHAINBHbLIX
LENEN YCTAHOBOK UH®OPMALIMOHHbIX TEXHOJIOIMU

444 5.7.1 3azemnsawowas wWmHa

Ecnn pons dyHKuMoHanbHbIX Uenen TpebyeTca 3asemnsiowiasl WuHa, AMWMHA [MaBHOMO  3a3eMIISIIoWEro  3axvma
SMEKTPOYCTAHOBKM 3[4aHWs MOXET OblTb yBenuMueHa npUCOeQUHEHVMEM K HeMy 3a3emMnsioweln WuHbl. OTo obnerdaet
npucoeguHeHne obopyaoBaHUa UHMOPMALMOHHBIX TEXHOMOMUIA K FMaBHOMY 3a3eMISIOWEMY 32XUMY 34aHWUA B No6oW Toyke
3aHuUsi NPaKTUYECKN KpaTyanwmM nytem. Ecnu 3azemnsiowas WwyHa yctaHaBnNuBaeTcs ANs yNy4llueHns yCroBuiA ypaBHUBaHMWS
noTeHumanoB 6onbLIOro Konuyectsa WHAOPMALMOHHOIO 060pYyAOBaHUst B 3[4aHWM, OHa MOXET ObiTb BbLIMNOMIHEHA B BUAE
KonbLa (cM. pucyHok 44.R16).

MpumevaHna

1 3aszemnsoLwas WmHa MoOXeT ObiTb rONON UNN N30NMPOBAHHON.

2 3asemnsiowas WnHa OOMMKHa ObITb yCTaHOBIEHa Takum obpasoM, 4ToObl JOCTYN K Her obecneumBarncst No BCEN ee
ONVHe, HanpuMmep Mno NOBEPXHOCTM KabernbHOro kopoba. B mecTax kpenneHun u B MecTax npoxoga 4Yepe3 CTEHbl MOXET

noTpeGoBaTbCs 3aliMTa NPOBOAHUKOB OT KOPPO3UW.

444 .5.7.2 OpdheKkTMBHOCTb WNHbLI YHKLMOHANBHOIO 3a3eMSieHMs1 3aBUCUT OT TpacCbl €€ MPOKMagku M OT MOSIHOro
COMPOTUBIEHNST UCNOMb3yeMOro NpoBoaHuKa. [na ycTaHOBOK, NPUCOEAMHEHHbIX K NUTAKOLEN Luenu ¢ AOMNyCTUMON Harpy3komn
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200 A Ha cbasy unm 6onee, nnowaab NONEPEYHOrO CEYEHMUS LWMHBI PYHKLIMOHAMBHOIO 3a3eMieHMs JOMmkHaA ObITb He MeHee 50
MM 2 no meau, a pasmepbl U opMa CeYEHUs JOMKHbI COOTBETCTBOBATL TpeboBaHUAM nepeuncnenus k) 444.4.2.

MpumeyaHne - 3To TpeboBaHne aencTBUTENBHO Ans YacTtoT Ao 10 M.

Ecnu 3asemnsiowasi WKHa UCMONb3yeTcsl Kak 4YacTb MyTU 0OpaTHOrO MOCTOSIHHOMO TOKa, Miolwagb ee MonepevHoro
ceyeHust JormkHa ObiTh BbibpaHa no pacyeTHOMY 3Ha4YeHMo oBpaTHOro NOCTOSIHHOro Toka. MakcuMansHoe pacyeTHoe nageHue
HanpshKeHUss MOCTOSAHHOTO TOKA BAOMb KaXKOoW 3a3eMMsoWEen LUMHbI, npegHasHaYeHHOW ANs WUCMOoNb3oBaHWs B KadecTBe
NPOBOAHMKa 06paTHOro Toka B pacnpenenuTernbsHON Lenu, A0MmKHO ObiTb MeHee 1 B.

444.6 PA3OENEHUE LEENEW
444.6.1 OBLWWUE TPEBOBAHUA

Mpoknagky kabenen, npegHasHaYeHHbIX ANA WMH(OPMALMOHHBIX TEXHOMOMMIA CUIOBLIX NUTalOWMX kKabenen B opHON
CcrCTEeMe 3NEKTPONPOBOAKM UMW MO OAHOW Tpacce, criedyeT BbINOMHATL B COOTBETCTBUM C TpeboBaHMAMU HACTOALLEro pasgena.

[omxHbl BbITe BbINOMHEHBI UCTIBITAHMSA Ha COOTBETCTBME TpeboBaHusaM anekTpobesonacHoctu (cm. TOCT P 50571.16 w/
unu MOK 60364-5-52, nyHkT 528.1 [17], Takke TpebyeTcsa anekTpuyeckoe pasgeneHue uenen (cMm. TOCT P 50571.3, pasden
413 nivnn 444.7 .2).

Tp66OBaHVIF| K pasgennteribHbiM pacCTOAHUAM MO YCIOBUAM SJ'IeKTp06e3OI'IaCHOCTI/I M no ycrnoBuam SJ'IEKTpOMaFHI/ITHOVI
COBMECTUMOCTU B HEKOTOPLIX Clly4adax MoryTt ObITb pasnnyHbIMN.

OTKpbITbIE NPOBOASALLME YACTU CUCTEM IMEKTPONPOBOAOK, HaNnpumMep 000MNoYKkN, coeanHUTENbHbIE AeTanu, NeperopoaKu,
OOIMKHbI ObITh 3allMLLIEHbl B COOTBETCTBMU C TpPeOOBaHUSAMYK 3alMTbl Mpu noBpexaeHun monsuum (cMm. [OCT P 50571.3,
pasdern 413).

444.6.2 YKA3AHWUA NO NPOEKTUPOBAHUIO

MuWHMManbHbIE paccTosiHUS Mexay kabensmMu ans nepefadu MHdopmauum M cunosbiMu kabensmu, Tpebyemble ans
YMEeHbLUEHMWS 3MEeKTPOMAarHMTHbIX MOMEX, 3aBUCAT OT MHOMMX (DaKTOPOB, TaKMX Kak:

a) ypoBeHb CTOMKOCTU 060pYyLOBaHMS, NMPUCOEANHEHHOTO K MHAPOPMALMOHHBIM KabernsiM, K UMMYMbCHbIM HanpsiKeHnsim u
3MEeKTPOMarHUTHbIM BO34ENCTBUSIM Pa3fMYHbIX BWOOB (TOKM MEPEXOAHbIX PEXUMOB, WUMMYMbCHbIE TOKW, MMMYMbCbl TOKa
MOJHWM, BCMbILLKA, KPYroBasi BorHa, HesaTyxatowime konebaHust u ap.);

b) npucoeguHeHne o6opynoBaHUA K 3a3eMNSAKOLLEMY YCTPOUCTBY;

C) XapakTep riokaribHOWN 3reKTpoMarHUTHoN cpeabl (04HOBPEMEHHOE BO3HWKHOBEHME NMOMEX PasfnnYHbIX BUAOB, HAanpuvep,
rapMOHWKM MIHOC BCMbILLKA, NOC He3aTyxatolee konebaHue);

d) cnekTp anekTpoMarHUTHbIX YacToT;

€) paccTosiHue Mexay kabensimmu B napannenbHblX NoTokax kabenen (3oHa B3anMHOrO BIUSIHUS);
f) Tun kabenen;

g) 3aTyxaHve B3anMHOro BNusiHWs kabenen;

h) ka4ecTBO KOHTaAKTHOrO coeauHeHUs Mexay kabenem n coeguHUTENEM;

i) TMN N KOHCTPYKTUBHOE UCMOMHEHWE CUCTEMbBI 3NEKTPONPOBOAOK.

[ns uenen HacTosALLEero cTaHgapTa NPUHATO, YTO YPOBHU 3MEKTPOMArHUTHBIX MOMEX B OKpY>KatoLLen cpefe He NpeBbiwaroT
3HAYEHUN McCnbITaTeNbHbIX YpoBHEN, npuBeaeHHbix B TOCT P 51317.6.1, TOCT P 51317.6.2, [OCT P 51317.6.3 n [OCT P
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51317.6.4 AN KOHOYKTUBHBIX U U3Ty4aeMblX NOMEX.

Mpn napannenbHOW npoknagke kabenew Ana nepegadn uHdOpPMaUMM U CUNOBbLIX Kabenenm credyeT BbIMOMHATb
cnepyowme ycnosus (cMm. pucyHkn 44.R17A n 44 R17B).

MpucosfuHeHKe
¥ 0BopyooBaHWHD

Wradp

< 35 M paznaneque He Tpebyarca

NN - CYJIOBOW Kabenb;
s - MHAOOPMAaLMOHHBIN Kabenb

PucyHok 44.R17A - PazgeneHue cunoBbix kabenen n kabenen MHHOPMALIMOHHBIX TEXHOMNOMMI Npu ANMHAaxX kabenbHON Tpaccehbl
<35M™

MNpucoeguHeHne

Wikadp qf ’i_ k oBopyAoBaHuio

>20m < 15 m paagenexme
He Tpebyerca

EENEEEN - CVI10BOV Kabenb;
- NHAHOPMAaLMOHHbIN Kabernb;
BN - passerneHre Npy NOMOLLM PACCTOSIHWS UMW NePeropoaku cM. pucyHok 44R18

PucyHok 44.R17B - PasgeneHue cMnoBbIX U MHpOpMaLUMOHHbIX Kabenen npy anuHax kabenbHon Tpaccbl >35 M

Ecnu anvHa napannensHo NporioXkeHHbIX kKabenei paBHa unv MmeHee 35 M, pasgeneHvie He TpebyeTcs.

Ecnn anuHa napanneanon NPOKNaakn He3KpaHMpPOBaHHbIX kabenen npesblllaeT 35 m, pas3genutenbHble pacCToAHUA
mMexay VIH¢)OpMaLI,VIOHHbIMVI kabensmu ons nepegayun MH(*)OpMaLI,VIVI N cunoBbIMK kKabenammn JomkHbl ObiTb cOBMOaEHbI NO BCen
AOnvHe Tpacchbl, 3a UCKIMKYEeHNEM KOHEYHbIX 15 ™, npucoegnHAeMbIX K BbiIBOOaAM o6opynosava.

MpumeyaHne - PasgeneHne mMoxeT ObiTb 06ecneyveHo pasgenuTenbHbIM PacCTOSHUEM MO BO3AyXy, paBHbiM 30 MM, Mnu
npv NOMOLLM METaNNIMYECKON NEPEropoakm, YCTaHOBNEHHON Mexay kabensamu (cm. pucyHok 44.R18).
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Cunoeeie
ANEKTPONPOBaIKH

BonosoratenoHbe Wenw,

* Paxome {#i:]
HANPUMEeD NOKaPHOR it

He pekomMeHayeTca CHTHANMAALIAW,
’ OTHPLIBAHWSA AEERER Cunoase
3NEKTPONPOBOOKN
@ Snextponposonm
MHEOPMALMOHHBIX
TEXHONOMMEA

) Uenw, uyBCTEMTENEHEE BenomoraranbHsie
K MMexamM, Hanpusep
LEENK MAMEDMTENbHLIX

npwbopos

MpaBuneHo

ANBKTPONPOROIKA
PMALAOHHELX
TEXHONOTHA

Llara, HYBCTBUTENEHES
K NOMaxam

MeTannuuackme kabansHbIE NoTH

PucyHok 44.R18 - PazgeneHuve kabener B aNeKTponpoBoaKax

[na skpaHMpoBaHHbIX kKabener npy AnvMHe napannensHon npoknazaku 6onee 35 m pasgeneHue He TpebyeTcs.

444.6.3 YKA3AHUA NO MOHTAXY

MuHMmanbHoe paccTosiHne Mexay MHAOPMAaLMOHHBIMKU Kabenamu ans nepegavm uHgpopmaumm n rtoopecLeHTHbIMU,
HEOHOBbIMW, PTYTHLIMU (MM OPYTUMM ra3opaspsgHbIMU MaMnaMn C BbICOKOM MHTEHCMBHOCTBIO paspsaa) AOMMKHO ObiTb paBHO
130 mm. YcTponcTtea Ans NOAKMYEHNST MHPOPMALMOHHBLIX kKabenen n cunoBbix kabenern AomKHbI HAaX0AUTLCS, Kak NpaBuso, B
pasnuyHbix WKadgax. CTOMKM 3aXUMMOB Ansi MHGOPMAaUMOHHbIX Kabenen nepedadn WHGoOpMauMm u  3NeKTpudeckoe
obopynoBaHue Bcerga JOMKHbI OblTe OTAENEHbI APYr OT Apyra.

MepeceyeHus kabenen QOMKHbI, €CINM 3TO BO3MOXHO NPaKTUYECKM, BbINOMHATLCS Nog NpsiMbIM yrrioM. Kabenuw pasnnyHoro
HasHaveHus (Hanpumep, cunoBble kabenu u kabenu nepedadn MHoOpMaUnUM) He JOMKHbI HAXOAMTLCS B OAHOM nyyke. [My4yku

kabenen pasnMyHOro HasHa4YeHWs AOMKHbI ObITb OTAENEeHbl APYr OT Apyra B OTHOLLEHUN 3NIEKTPOMarHUTHbIX BO3OENCTBUA (CM.
pucyHok 44.R18).

444.7 CUCTEMbI QNNTEKTPOMNMPOBOOOK
444.7.1 OBLUWME TPEBOBAHUA
CucTeMbl NS 3MeKTPOonpoBOAOK MMEIOTCS B METANIMYECKOM M HEMETaNIMYECKOM MUCToNHeHun. MeTannuyeckne cuctembl
AN 3neKkTponpoBodok obecneynBaloT  pasnMyHble CTEMEHU YCUIEHHOW 3aliuTbl MO  YCIOBUSIM  3NEKTPOMAarHUTHOM

COBMECTUMOCTU NPU YCNOBUMU, YTO OHM YCTAHOBMEHbI B COOTBETCTBUN C 444.7.3.

444.7.2 YKA3AHUA NO NMPOEKTUPOBAHUIO

BbiGop maTeprana u oopMbl CUCTEMbI 3NEKTPONPOBOAOK 3aBUCUT OT CedyHoLLMX YCIOBUIA:

a) cuIbl BO3OEWCTBUS 3NIeKTPOMAarHUTHOIO Nonsi BAOMb Tpacchl (6IM30CTb UCTOYHUKOB 3MEKTPOMArHUTHBIX KOHAYKTUBHBIX
N N3Ny4YaemMbix NOMex);
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b) A0onyctuMoro ypoBHA KOHOYKTUBHbIX N U3Iy4YaeMbIX 3MUCCUI;
C) Tna NpokKrnagbliBaeMbIX kabenen (SKpaHI/IpOBaHHbIe, CKPY4€HHbIe, BOJ'IOKOHHO-OI'ITI/I'-IeCKI/Ie);

d) YpOBHSI CTOMKOCTY K 3MEKTPOMAarHnTHbIM BO34ENCTBUSAM 000pyaOBaHMs, MOOKIHOMAEMOrO K cucTeMe kabenen nepegayn
WMHopmaumu;

e) OPYrnx orpaHnYmnTENbHbIX yCJ'IOBI/IIZ Opr)KaIOLIJ,eI7| cpeabl (XI/IMI/I‘-IeCKI/IX, MexXaHU4YeCKUNX, KInMaTnyecKkunx, noxapHbix n
ap.);

f) noBbIX nocnegyoLmMx pacluMpeHnii MHPOPMaLNOHHON KabenbHON ceTu.

HemeTannuyeckne cnuctembl aNeKTPONPOBOAOK NPUIOAHLI AN1S Cry4Yaes:

- ANEKTPOMAarHUTHbIX cpef C NOCTOSAHHO HU3KUM YPOBHEM BO3MYLLEHUI;

- kabenbHOW CUCTEMBI C HU3KUM YPOBHEM 3MUCCUM;

- MPUMEHeHNs BOMOKOHHO-ONTUYECKMX Kabenen.

B cnyyae meTtannuMyeckux KOMMNOHEHTOB OMOPHOW CUCTEMbl AN kabenewn xapakTepucTUdeckoe MoriHoe ConpoTuBEHWE
CUCTEMbI 3MEeKTPONPOBOAKN B Bonbluer CTEMeHW 3aBUCUT OT NPodunsa KOHCTPyKUmM (nnockocTb, U-oBpasHasa KOHCTpyKuus,
Tpy6a 1 gp.), 4em OT MnoLlaan ee NonepevHoro cedeHud. Haunydwmnmm aensaoTca 3aMKHyTble Npodunm, T.K. OHWM yMeHbLUaoT
BO3JeNCcTBUs Nnomex obLiero Buaa.

Mcnonb3yemoe nNpOCTPaHCTBO BHYTPM kKabenbHOro mnoTka [OOMKHO JonyckaTb  BO3MOXHOCTb — MOCnenyloLlen
OOMOMHUTENBHON MNPOKNaAKM HEKOTOPOro 3aJaHHOro KonunyecTtBa kabenewn. Bbicota kabenbHOro nyvka ormkHa ObiTb Huke

BGOKOBOW CTEHKM N10TKa, KaK NokasaHo Ha pucyHke 44.R19. CBoncTBa NOTKA C TOYKM 3pEHUS SNIEKTPOMArHUTHOM COBMECTUMOCTH
yny4LIaTcs Npyu NPUMEHEHNM KpbILLEK, YCTaHaBNMBAEMbIX BHAXIECT.

He peromeHayeTca MpeanouTMTanLHO

PucyHok 44.R19 - lNpoknagka kabenen B MeTannmyecknx kabenbHbIX NoTkax

Onsa notkoB U-ob6pasHou dopmbl Hanbonbluee ocrabneHme MarHMTHOIO MONS NMPOMCXOOWT B ABYX Yrnax foTka, No3Tomy
NpeanoYTUTENbHbIM ABMASETCA NPMMEHeHWe rIy0oKMX NOTKOB (CM. pucyHok 44.R19).

MpumevaHne - MMy6GuHa nMoTKa OOMKHA He MeHee YeM B [Ba pasa Mpesblliath pasMep Avametpa HauGornbluero us
npoknagbiBaeMbIx kKabenen.

444.7.3 YKA3AHUA NO MOHTAXY

444.7.3.1 MeTannnyeckne unuM KOMMO3UTHLIE CUCTEMbI 3NEKTPONPOBOAOK, paspaboTaHHble chneuManbHO B Lensax
3MNeKTPOMarHUTHOWM COBMECTUMOCTM

MeTannuyeckne unm KOMNO3UTHbIE CUCTEMbI SMIEKTPONPOBOAOK, pa3paboTaHHble cneunanbHO B LIENSX 3NEKTPOMarHMTHOM
COBMECTUMOCTM, BCEeraa AOMKHbI ObiTb NPUCOEAMHEHBI K NOKaNbHOW CUCTEME YpaBHMBAHMSA MOTEHLMAnoB Ha oboMX KOHLLaX.
Mpu Gonblmx anuHax, Hanpumep 6onee 50 M, pekOMEHAYeTCS BbINOMHATb OOMOMHUTENbHbIE NMPUCOEOUHEHUS K CUCTEME
ypaBHMBaHUS MOTeHUManoB. Bce NpoBOgHMKM NpUCOEOUHEHUI OOMKHbI ObiTh BO3MOXHO KpaTyarien anvHel. Ecnn cucrema
3MNEeKTPONPOBOAKN COCTOUT U3 HECKOMNBKUX 3NIEMEHTOB, AOMKHbI ObITb MPUHATHI MEPbI, FAPaHTUPYIOLLME HENPEPBLIBHOCTb LEnu
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npy NOMOLLN HadeXHbIX COEOVHEHUN CMEXHbIX 3NIEMEHTOB. I'Ipe,u,nhoMTeano ANeMeHTbl OOIMKHbI ObITb CcBapeHbl apyr c
AOPYyromM nosfHOCTbO NO BCeMY NepumeTtpy. I'IpmmeHeHme 3aKMenoYHbIX, 6ONTOBLIX, BUHTOBLIX COEANHEHWI [onyckaeTcd, ecnun
KOHTaKTHble MOBEPXHOCTU ABNAKTCA XOpPOLLMMU NpOoBOAHUKAMU, T.e. HE UMEIOT OKPaCKN N U30NALMOHHBLIX I'IOKprTI/II?I, HagexHo
3alunLleHbl OT KOPPO3nN 1 rAapaHTUPYOT HaOEeXHbIN 3]'IeKTpI/I'~IeCKVII7I KOHTaKT.

Mpothnnb MeTanMUecknx CEKUUn OOMMKEH COXPaHATLCA MO Bcew AnvHe. Bce npucoeavHeHus JOMmkHbI MMETb HU3KOe
nonHoe conpotuereHve. CoeaMHEHNE CEKUMIA CUCTEMbI 3NEKTPOMNPOBOAKA MPU MOMOLLM KOPOTKOrO OAMHOYHOrO NMPOBOAHMKA
npuBedeT K BO3HUKHOBEHMWIO BbICOKOTO MECTHOIO MOJTHOTO COMPOTUBIIEHUSI U YXYALIEHMWIO BCeACTBUE STOTO CBOWCTB CUCTEMbI
no obecnevyeHnto aNeKTPOMarHUTHOM COBMECTUMOCTM (CM. pucyHok 44.R20).

Mnoxo

He pekomeHayeTcs

Hawumyuwwia cnocob

PucyHok 44.R20 - HenpepbIlBHOCTb CUCTEMbI, COCTOSALLEN U3 METANNUYECKMX KOMMOHEHTOB

Ha vactotax oT Heckonbkux MIL M Bblwe cetyatas nonocka anuHon 10 cm mexay ABYMSA 4acTAMWU CUCTEMBI
3MNEeKTPONPOBOAKN MOHWXKAET SKpaHupyroLwmin adhcekT bonee yem B 10 pas.

Mpn BLINOMHEHUN W3MEHEHWIA WM paclUMPeHUsi OYeHb BaXkHO, 4YTODObI paboTa BbIMOMHSAMAcb Mo4 TLaTenbHbIM
HabnogeHneM, rapaHTMpYIOLLMM ee COOTBETCTBME PEKOMEeHAaUUsM Mo 3NEKTPOMarHUTHOW COBMECTUMOCTU, Harnpumep, YTobbl
MeTanmM4Yecknin oTpesok Tpybbl He Bbin 3aMeHeH NNacTMaccoBbIM.

MeTtannunyeckue KOHCTPYKTUBHbIE 3NEMEHTbI 30aHUA MOTYT YCMELHO CMYXWTb LernsM 31eKTPOMarHUTHON COBMECTMMOCTMU.
CranbHble 6anku L-, H-, U-, T-o6pa3Horo npodunsi 4acto NpeacTaBnsitoT cobon HenpepbiBHbIE 3a3eMMeHHbIE KOHCTPYKLMK C
MOLLUHBIM MOMEPEYHbIM CceyeHneM, C OOonblIoN NMowagbio MOBEPXHOCTM U C  MHOXECTBEHHBbIMWM  MPOMEXYTOYHBIMU
coegvHeHusiMmn ¢ 3emnen. Npoknagka kabener no Takum Gankam siBsieTcs npegnoyTUTenbHOW. MpeanoyTuTensHa npoknaaka
BHYTPU YIMOB, @ He N0 BHELLUHEeN NOBEPXHOCTU (CM. pUCYHOK 44 R21).

O O @ Hauny-wwii cnocob
©
© ©

®
© o O Mnoxo

(L He pexomengyerca

PucyHok 44.R21 - PacnonoxeHune kabenen BHyTpY 311EMEHTOB METANSIMYECKNX KOHCTPYKLNIA
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KprLIJKI/I MeTanin4yeCknx JnOTKOB [OOJDKHbl COOTBETCTBOBATb TE€M Xe Tpe6OBaHI/IF|M, YTO W NOTKW. npe,lJ,I'IOLITI/ITeJ'IbeI
KPbILLKA C 60nbLLIMM YMCINOM erl'l]'leHVII;I K cekumn. Ecnmn aTo0 HEBO3MOXHO, KPbILWKA OOJDKHbI ObITb npucoegunHeHbl K CEKUUN KakK
MWUHUMYM Ha obowux KOHUAX KOPOTKMMWU nNpOBOAHUNKAMMU anvHon meHee 10 cm, HanpuMmep nneTteHbiMn unn cet4vyaTtbiMU
NMoJ1oCKaMu.

Ecnn wmeTtannnyeckas wnu KOMMO3uUTHas cucTema ANEKTPONpPOBOOKH, paspa60TaHHas=| cneumnanbHO Ons  uenen
SﬂeKTDOMaFHMTHOPI COBMECTUMOCTU, pasgendetca OnAa npoxoda 4epes3 CTeHy, Hanpumep, 4epes OFHeI'Ipera,D,VITeﬂbeII;I
6apbep, OBe MeTannuyeckne Cekumm OOMKHbl OblTb COeaMHEHbI mexay cobon nepemMmblidKkamMmn C MalibiM COMNpoOTUBIIEHUEM,
HanpumMmep nneTeHbIMn Unn ceT4aTbiMn NOJ1I0CKaMu.

Haunysumit cnocof

PucyHok 44.R22 - CoeMHEHME METANIIUYECKNX CEKLUIA

444.7.3.2 HemeTannuyeckme cMCTEMbl 3NeKTPONpPOBOAKM

Ecnu o6opynoBaHue, NpUcoeaMHEHHOe HEeaKpPaHUPOBaHHbLIMK kabensmMu, He noasepraeTcs BO3LENCTBUIO HU3KOYACTOTHbIX
rnomMex, 3aliMTHble CBOWCTBA HEMETaNINYECKOW CUCTEMBI SNEKTPOMNPOBOAKMN YIyULLAOTCS NPOKNaAKoW BHYTPU Hee O4MHOYHOIO
NPOBOAHMWKA, UCMOMNb3YEMOr0 B Ka4yecTBe LUYHTUPYHOLLEro NpoBOAHMKA YpaBHUBAHUSI NOTEHUMANoB. OTOT NPOBOAHMK OOIMKEH
OblTb HAOEXHO NPUCOEAMHEH K 3a3eMISIOLLEMY YCTPOWCTBY, K KOTOPOMY MpucoeauHeHo oGopyaoBaHue Ha oboux KoHuax
NpoBOAHWKA, Hanpumep, NOCPEACTBOM NPUCOEAMHEHUS K MeTannmnyeckoin obornoyke wkadga.

UJyHTI/IpyPOLLLI/IVI NpOBOAHUK YypaBHUBaAHUA MNMOTEeHUMarioB OOJIKEH Bbl6|/|paTbCF| no ycnosnam CTOMKOCTU K HanbonbLuMm
nomMexam o6u.|,ero Bunaa n OTBETBJ1IEHHbIM TOKaM Npu noBpexXaeHun.

445 3ALUNUTA OT NOHUXEHUA HANPAXEHNA
445.1 OBLLUME TPEBOBAHUA

445.1.1 Ecnu NOHMXKEHNE HaNpsbKeHUsT UNn NoTEPS HANPSPKEHNUS U ero nocreaylollee BOCCTAaHOBMEHWE MOTYT MOBMeYb 3a
cobon onacHble cuTyauum aOng nogen wnv MMyLecTBa, [OMKHbl OblTb NPegyCMOTPEeHbl COOTBETCTBYHOLLME MEpbI
npegocTOPOXHOCTM. Takke Mepbl NPEeLOCTOPOXKHOCTM [AOMKHbl ObiTb MPegyCMOTPEHbl, eCnn B pe3ynbrarte MOHWKEHUSI
HanpsXeHnss MoryT ObiTb MOBPEXAEHbl 4YacTU YCTAHOBKM WK 3NeKkTpoobopyaoBaHus. YCTPOWCTBO 3aliuTbl OT MOHVKEHWUS
HanpshkeHuss He TpebylTcH, ecny NoBpeXAeHNe YCTAHOBKM UMK 3neKTpoobopynoBaHnst OTHOCUMTCS K AOMYCTUMBIM pUCKaM 1
npw 3TOM OTCYTCTBYET OMacHOCTb ANs Nniogen.

445.1.2 Ecnu 3awmiaemoe obopyaoBaHve JONyCKaeT KpaTKi NepepbiB 3NEKTPOCHAOXKEHWS, HE CO34aLLMIA OMACHOCTH,
cpaGaTbuaaHme yCTpOI7ICTBa 3aLUnNTbl OT NOHMXEHUA HanpsaXXeHNA MOXeT ObITb BbIMNOMHEHO C Bblﬂ,Gp)KKOVI BpeMeHMN.

4451.3 I'Ip|/| NMPUMEeHEHNN KOHTaKTOpPOB 3anas3fgbiBaHue npun mx pa3MblKaHUM N 3aMblKaHUW HE OOJMKHO MpenAaTCTBOBaATb
MIHOBEHHOMY OTKIMHO4YEHUIO 3alimiaemMoro 060py,D,OBaHI/I$| cpencrteBamMu ynpaerneHua ninn yCTpOVICTBaMVI 3allnTbl.
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445.1.4 XapakTepuUCTUKM YCTPOWCTB 3alUTbl OT MOHWKEHWUS] HanpshKeHUs! OOIMKHbI COOTBETCTBOBATb TpeboBaHusM,
YCTaHOBINEHHbIM B CTaHAapTax Mo 3anycky 1 SKCniyatauumn 3almaemMmoro ooopyaoBaHms.

Ecnn NOBTOPHOE BKIMHO4YEeHne 3alluTHOro yCTpOVICTBa MOXET Bbi3BaTb ONacCHyK CUTyauuto, NOBTOPHOE BKIKOYEHUE He
AOOJIKHO ObITb aBTOMaTUYECKUM.

MpunoxeHue A
(cnpaBo4Hoe)

NOACHEHUA K NYHKTAM 442.1 U 442.2

A.442.1 O6wme nonoxeHus

MpaBuna, N3noxeHHble B 3TUX ABYX NyHKTax, NpedHasHaveHbl Ana obecneveHns 6e3onacHoCTy nogen u MmatepuanbHbIX
LleHHoCTen B ycTaHoBKkax HH npu 3ambikaHum Ha 3eMnio B yctaHoBke BH.

MoBpexaeHuss Mexay cucTeMaMu PasfvYHbIX HarpshKeHUA OTHOCATCA K TEM, KOTOpble MOTYT CryyaTbCsl Ha CTOPOHE
BbICOKOTO HanpshkeHUs1 NOACTaHLUMW, NUTAIOLLEN CUCTEMY HU3KOTO HamnpsbKeHUs OT pacnpenenvTenibHoi ceTh, paboTatoLleit Ha
BbICOKOM HarnpspkeHun. Takue MNOBPEXOEHUs BbI3bIBAOT MPOTEKAHME Toka MO 3a3eMISIOWEMY SMNeKTpoay, K KOTOpOMy
npucoeamHeHbl OTKPbIThIE MPOBOASLLME YacTV NOACTAHLMM.

3HauyeHWe ToKka NOBPEXOEHUS 3aBUCUT OT MOSTHOrO COMPOTMBIIEHUS! KOHTYpa, MO KOTOPOMY MPOTEKaET TOK MOBPEXAEHUs,
T.e. OT TOrO, KakMM 06pa3oM 3a3eMIieHa HENTParb Ha BbICOKOM HaMpPsXKeHWU.

Tok NoBpeXaeHUs!, NPOTEKAIOLLMIA MO 3a3eMNSAI0LLEMY MEKTPOAY OTKPbITbIX NMPOBOASALLMX YacTel MOACTaHUMK, Bbi3biBaeT
NoBbllLiEHMEe MOTEeHLMana OTKPbITbIX NPOBOAALLMX YacTel NOACTAHLUMM OTHOCUTENbHO 3EMMM, 3HAYeHUe KOTOPOro 3aBUCUT OT
3HaYeHMs1 ToKa TMOBPEXOEHUS U aKTMBHOMO COMPOTUBIEHMST 3a3eMIISIIOWEro 3MeKTpoda OTKPbITbIX MPOBOAALUUX 4YacTen
NoAcTaHLMN.

HanpﬂmeHme noppexaneHna MoxXxeT OOCTUratb HeCKOJIbKUX ThICAY BOJIbT U B 3@aBUCUMOCTU OT TUNa 3a3eMi1eHUA YCTaHOBKU
BbI3bIBaTb:

- o6u.|,ee noBbilWWEeHNe noTeHunana OTHOCUTESTIbHO 3eMJTU Ha OTKPbITbIX NMPOBOAALLNX HAaCTAX CUCTEMbI HU3KOIO HaNnpAXeHu4,
YTO MOXET NPMUBECTU K NOBbLILLEHNIO HAaNpPAXXeHnA noBpexaeHna n HanpaXxeHna npmKkoCHOBEHUA,

- 06u.|.ee noBbllEeHne noteHunarna OTHOCUTESNTIbHO 3eMJTN B CUCTEME HU3KOTO HanpsAXeHuA, 4To MOXET NPUBECTU K BbIXOOy
N3 CTPOA HU3KOBOJIbTHOIO 3r1eKTpn4ecKkoro O60py,EI,OBaHI/I9|.

O6bI4HO YCTpaHEeHue noBpexnaeHna B CUCTEME BbICOKOIo Hanps>XeHud Tpe6yeT bonee ONNTEeNbHOINo BpeMeHu, 4em B
CUCTeMe HU3KOIro HanpsaxeHud, T.K. pene UMMeKT BbIOEPXKM BpeMeHU Ona CenektMBHOCTU 3alluUTbl OT HeXenaTellbHbIX
OTKITHOMEHUI TOKOB nepexoaHbIX peXxXnmos.

BpemeHa OTKMIOYEHUS] BbICOKOBOJMBLTHLIX KOMMYTALMOHHbLIX annapaToB Takke 6Gonee AnuTenbHbl, YEM HU3KOBOSBTHBLIX
annapaTos.

OTO 03HayaeT, 4To pe3ynbrupylowaa npoaoINKUTENIbHOCTb Hannyna HanpsaXeHuda noBpexaeHua M COOTBETCTBYHOLLEro
HanpsaxXeHna nNPUKOCHOBEHUA Ha OTKPbITbIX MPOBOAALLMX YacTdaX HWU3KOBOJSLTHOM YCTaHOBKU MOXET ObiTb Gonblue, 4em
Tpe6yeT0ﬂ npasunamn and anekTpoyCcTtaHOBOK HU3KOIo HanpsaXXeHu4.

Takke MOXeT BO3HUKHYTb OMacHOCTb BbIXOoA4a N3 CTPOA B CUCTEME HWU3KOro HanpsaxXeHuda noactaHuunm M B YCTaHOBKE
ﬂOTpe6V|TeﬂH. Cpa6aTb|BaHme 3alNTHbIX yCTpOVICTB B HEeHOpMalibHbIX YCINOBUAX BOCCTAHOBJIEHUA HanNpaXeHua nocne
nepexoaHblX PEeXMMOB MOXET NPMBOOUTL K 3aTPyAHEHUAM U OaXe OTKady Npu pa3MbiKaHUn Lenun.

an noBpexaneHnn B yCTaHOBKaxX BbICOKOIo HanpsAXeHua cneayeTt NnpuHMMaTtb BO BHUMaHMe yKa3aHHble HUXKe yCIoBuUA.

Cucmembl 8bICOKO20 HarnpsiXXKeHus ¢ 3¢gbghbeKkmueHoO 3a3eMsieHHOU Helmparsbio
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Takue cucTtembl BKIoYaoT B cebs CUCTEMBbI, HeI7ITpaJ'Ib KOTOpPbIX npucoeanHeHa K 3emMne nnéo HenocpeacTtBeHHO, nnéo
Yyepe3 HU3KOoEe MNOJTHOEe COonpoTuUBIIEHUE U B KOTOPbIX 3aMblKaHUA Ha 3eMJIIi0 YCTPaHAKTCA B Te4YeHMe OOCTaTOYHO KOPOTKOro
BpeMeHu, onpeagendemoro OGOpyﬂ,OBaHVIeM 3allnThbl.

I'Ipmcoe,u,leeHme HeVITpaJ’II/I K 3emMrie B COOTBeTCTByI-OLLLeIZ noacTtaHUuumn He paccMmaTpuBaeTCA.

EMKOCTHbIE TOKM, Kak npaBuIo, He y4nTbiBalOTCA.

CucmeMbl 8bICOKO20 HarpsiXKeHUS € U30Upo8aHHOU Helmparbio.

B paccMoTpeHne NpMHUMMarTCA TOJMIbKO YCNoBUA €OMHUYHOIO NnoBpeXAeHuA npu nepBoM 3aMblKaHUM Ha 3eMITio Mexay
TOKOBe,CI,yLIJ,eI7I YacCTbl BbICOKOIoO HanpsaXXeHnd n OTKPbITbIMKX NPOBOAALLMMN HaCTAMA TpaHC(bOpMaTOpHOVI noacTtaHuun.

ATOT EMKOCTHBI TOK MOXET GblTb OTKIIOYEH UMW HE OTKITHOYEH B 3aBUCMMOCTM OT €70 3HaYEeHWs! U CUCTEMbI 3aLLMTbI.

CucmeMbl 8bICOKO20 HarnpsikeHUs ¢ Oy2o2acauumu Kamywkamu.

[lyroracsiLme KaTyLwK B COOTBETCTBYIOLLEN NOACTAHLUMM BO BHUMAHME He MPUHUMAIOTCS.

Ecnu 3amblkaHMe B CUCTEME BbICOKOTO HaMpsKEHUSt MPOUCXOAUT MeXAy NPOBOAHMKOM BbICOKOTO HaMpsikeHUs W
OTKPbLITBIMA  MPOBOASALUMMM  YacTAMM TpaHCOPMATOPHON MNOACTaHUMM, BO3HMKAKOT TOMbKO Masble TOKA MOBPEXAEHMS
(andbdepeHumanbHble TOKWM, Kak MpaBuio, Nopsiaka AecATKOB amnep). ATW TOKM MOryT CyllecTBoBaTb B TeyeHue Gonee

ONNTENBbHOIO BpEMEHMN.

A.442.2 MNepeHanpsixxeHUs B CUCTeMax HU3KOro HanpskeHUsi NPy 3aMblKaHUM Ha 3eMJ1H0 Ha BbICOKOM HanpsiXXeHUu

PucyHok 44.A2 nonyyeH U3 kpuBoWi ¢ pucyHka 20 M3K 60479-1 [18], a Takke NPUHAT Kak NpakTM4eckn 060CHOBaHHOE
peweHne B MOK 61936-1 [1].

Mpy paccMOTPEHUN 3HAYEHWIN HANPSXKEHWS NMOBPEXOEHNA CNedyeT yYnTbIBaTh:
a) HM3KYIo CTeneHb pUcka 3aMblkaHUsi HA 3EMITI0 B CUCTEMaXx BbICOKOTO HanpsPKEHWS;
b) chakT, YTO HanpspkeHue NPUKOCHOBEHUSI BCErda HWXKEe HanpshkeHUs MoBpexaeHus Grarogapsi HanmymMi OCHOBHOMO

YpaBHUBaAHUS noTeHumanoB, ykaszaHHoro B [OCT P 50571.3, (nodnyHkm 411.3.1.2), n QONONHUTENbHLIX 3a3emnuTenen B
3MEeKTPOyCTaHOBKe NOTpebuTenen n opyrux mecrax.

3HadeHus, npuBeaeHHble B ITU-T: 650V - ans 0,2 ¢ n 430V - onsi aBTOMaTMYECKOro OTKIIOYEHUs1 co BpeMmeHeM bonee 0,2
C, HECKOSbKO MPEBbILAOT 3HA4YeHUs!, yKa3aHHble Ha pucyHke 44.A2.

MpunoxeHune B
(cnpaBo4HoOe)

YKA3AHUA NO 3ALLUTE OTVI'IEPEHAI'IPH)KEHVIVI NPU NOMOLLW YCTPOMUCTB 3ALLMUTbI OT
NEPEHANPAXEHWUU (Y3I), YCTAHOBJIEHHbIX HA BO3AYLWIHbLIX JIMHUAX

B.1 B cootBetcTBUM C 443.3.2.1 1 NnpuMevaHneM 1 Kk Hemy TpebyeMmblli YPOBEHb 3aLLMTbl OT NePEHANPsKEHUI MOXET ObITb
OOCTUIHYT YCTAHOBKOW YCTPOWCTB 3aliMTbl OT NepeHanpshkeHuin nmbo HEeNoCpeaCcTBEHHO B 3MeKTPOyCTaHOBKe, Nnnbo, ¢
cornacus oneparopa ceTu, Ha BO34YLUHbIX NIMHUSIX pacnpenenmuternbHO CETU NUTaHUS 3NEeKTPOIHeprmen.

Hanpumep, MoryT 6bITb NPUMEHEHBI CreayoLmne Mepsbl:

a) B Ccnyyae BO3OYLWHOW pacnpenenuTenbHOW CeTM NUTAHWSE SINEeKTPOSHEprMen 3awmrta  OT  NepeHanpsbkeHuin
yCTaHaBNMBAETCSA B TOYMKAX COEAMHEHUI CETU U, IMaBHbIM 0OpPa30oM, B KOHLE KaXXOoW pacnpenenuTensHOM NMHUK, UMEOLLEN
anunHy 6onee 500 m. YcTponcTBa 3almThl OT NepeHanpsKeHUn JOMKHbI OblTb YCTaHOBNEHbI BOOMNb pacnpeaenmutenbHbiX NUMHUNA
NUTaHUSI ANEKTPO3IHEPrMen Ha paccTosiHuM Kaxabix 500 M. PacctosiHe mexay ycTpoWcTBamMu 3aluMTbl OT NepeHanpsiKeHun
JOIMKHO ObITb meHee 1000 wm;
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b) eClnn pacnpegenunternibHada CeTb NUTaHUA aneKTpoaHepereVl BbIMNOJIHEHA YaCTU4YHO KakK BO34yLlHAA CeTb N HaCTUYHO KakK
CeTb, MPOJIOXeHHaA B 3emMiie, 3aluta OT I'IepeHaI'IpFl)KeHI/IIZ B COOTBETCTBMU C NnepevyncneHnem a) Ha BO3QYLHbIX JIMHUAX
OOJDKHa ObITb YCTaHOBJ1€HbI B KaXXOoWm Touke nepexoga ot BO3,EI,yLIJHOl7I JINHUAN K Ka6en+o, NPOJTIO)KEeHHOMY B 3eMJ1e;

Cc) B pacnpegenutensHon cetu TN, nuTalowen anekTpudeckMe YCTaHOBKW, B KOTOPbIX 3aluTa npy KOCBEHHOM
NMPUKOCHOBEHMN 0BEeCrneYBaeTCsl aBTOMaTUYECKMM OTKITIOYEHMEM NUTAHUS, 3a3eMNALINE NPOBOOHNKU YCTPONCTB 3alUUTbl OT
nepeHanps)XeHuin, COeAMHEHHbIX C IMHENHbIMW NPOBOAHUKaMK, npucoeanHaoTca kK PEN-nposogHuky unu k PE-npoBogHuKy;

d) B pacnpe,qenVlTeanoﬁ ceTn cuctembl TT, nuTarowen ANeKTpnyeckne yCtaHoOBKW, B KOTOPbLIX 3aliuTta npun KOCBEHHOM
NPUKOCHOBEHUN obecneunBaeTca aBTOMaATUYECKUM OTKITIOYEHNEM MUTAHMS, yCTpOI7ICTBa 3alunTbl OT I'IepeHaI'Ipﬂ)KeHl/lVl OOJKHbI
ObITb npegycmMmoTpeHbl ana TNINHENHBbIX npoBOoAHMKOB N OAnA HeﬁTpaanoro npoBOOHUKA. B mecTe, B KOTOPOM Hel‘/'ITpaJ'IbeII‘/'I

NMPOBOAHMK MMTaloLlen ceTn 3pPeKTUBHO 3a3eMIIEH, YCTAHOBKA YCTPOMCTBA 3alUTbl OT MepeHanpsbkeHnidi B HEMTpanbHOM
npoBoaHWKe He TpebyeTcsi.

Tabnuua B.1 - PaznnyHble BO3MOXHOCTU ansa cuctemsl IT (C ydeTom nepBoro nospexaeHus B yctaHoke HH)

HPOE::JHTHHE Manmoe OTHpbITeeE
Cucrama HH;‘“"H l_B""l CONPOTHBNEHHE | POBOAALINE YaCTH U, u, U,
5o HeRTpana, ecny | obopy gosanim HE
OBOpyADBIHHA HMEeeTeH YETAHDE KM
NoAcT aHLHnK
a - ® ® U3 Us 3 Rk,
b @ @ 0 Up 3 R Iy+ Us 3 o
e 0 0 0 R b+ Uy 3 Us 3 0%
d g [N — - R+ Us o3 Us 3 0¥
e?! ? 0 ? Rl + Uy B Rody+ Uy f3 R Iy
8 akmuuecsn Uk pasHo Npon3seeHun TOKS NEPEOND NOBPEMOEHNS HE BKTHBHOE CONPOTMBMNEHHE 333EMNROLLENT
ANEKTPOOE OTKPBITEIX NPOBDORWLME YacTed (R, = |3), KOTopoe AonkHD GeiTe MEHELLE MNKW paaso L.
B pansHefwes B cucTemMax 8, b d eMEOCTHLIE TOKM, KOTOPLIE NPOTEKAKDT NPKU NEPEOM NOBPEXASHWY, B HEKOTOPLIX
CMy4anx MOTyT YBENMHUMBATE aHauexne Uy, Ho 3Tum npexebperanoT.
" CHCTeME € 14 & MOFYT MMETE HCNOMHEHWE C HEATDANLIO, 38 3EMNEHHOR YEPE2 NONHOE CONPOTHENEHKE (NONHOE CO-
NPOTHENEHME BEMICHEHD MEXDY HEATDAMBKD M IEMMIEN), MK C MIONWPOBAHHOW HEWTPANEM (NONHOE CONPOTHENEHWE
MEMAY HEATPANGLH W 3EMNSA OTCYTCTEYET),

NMpunoxeHune C
(obsizaTenbHoOe)

ONPEQOENEHME YCNTOBHOW OJIUHbI ;7 NMUTAIOLWENA NUHUN

KoHdurypaums HU3KOBOMNBTHOW pacnpefenvuTenbHON CeTU, Cnocob ee 3a3eMneHusl, YpoBEeHb W30NAUMM U XapakTep
paccMaTpMBaeMoro sIBNeHus (MHOYKTMBHAs CBA3b, PE3UCTUBHASH CBSI3b) MPUBOAAT K BbIOOPY pasnuyHbIX ANVH .

Cnocob pacyeTa yCrnoBHOW ANuHbI, NpeanaraeMblin HXKe, NpeacTaBnseT Hauxyawmuin cryyan.

MprmeyaHne - ATOT ynpoLLeHHbIN MeToa ycTaHoBneH B MOK 62305-2 [7].
d =dy +r:f2ng +tdsy T K.

OObI4HO 4 OrpaHu4MBaeTCs OSIMHON 1 KM,
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roe .:il - OfIMHA HU3KOBOJIBTHOW BO3QYLUHOM NMMHWKW, NUTatowen 3gaHme, He 6onee 1 kwm;
dg - OfIMHA HN3KOBOSETHOW HE3KPaHMPOBaHHOW NMHWUW, NUTatOLLEN 3qaHne, NPOIoXXEHHOM B 3eMne, He bonee 1 Kv;

cfg - OJIMHA BbICOKOBOMLTHOW BO3AYLUHOMW NIMHUK, NUTAKOLEN 30aHue, He 6onee 1 Kw;

[N1HOM BLICOKOBONLTHOWM NMHMM, NPOSIOXKEHHON B 3eMrie, NpeHebperator.

[NVHOM HN3KOBOMLTHOW 3KPaHMPOBaHHOWM NMHUN, MPOSOXKEHHOW B 3emIie, NpeHebperatoT.

Kg =4 - MOHWXaKLWWMA KOIMPPULNEHT, NPONOPUNOHANBHBLIN BIIMSHUIO PaspsgoB Mexay BO3OYLWHLIMU JIMHUSMWU U

HE3KpaHMPOBaHHLIMMK Kabensmu, NPONOXEHHbIMW B 3eMI1e, BbIYUCIEHHbIN A8 yAENbHOro CONPOTUBIEHNST 3eMiK, paBHoro 250
Owm/m;

K =4 - 0BbIYHbIV NOHWXAOLLMIA KOIPDULIMEHT ANs TpaHcdopmaTopa.

L 4

@

ty
d:d1+‘ﬁ"
d d d
3 1
o o,
1:||:_:3_|._2
R K K,
~ ) :
a
d=2
> Kg
- M a -
L % |
dy
a5 =K

MpumedaHue - Ecnv TpaHcopmaTop pacrornoxeH BHYTPY 3aamns, &y = @y =0.
PucyHok 44.Q - Mpumepsl cnonb3osaHna @y, @, N @y AN onpeaenexns 4

MpunoxeHue OA
cnpaBoO4YHOE
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CBEOEHUA O COOTBETCTBUU CCbINTOYHbIX HALUMOHATIBbHbIX 1 MEXXTOCYOAPCTBEHHbIX
CTAHOAPTOB MEXXOYHAPOOHbLIM CTAHOAPTAM, UCMNOJIb3OBAHHbLIM B KAYECTBE CCbIJIOYHbLIX B
NMPUMEHEHHOM MEXXOYHAPOOHOM CTAHOAPTE

Tabnuua JA.1

O603HaYeHne CChINOYHOrOo CrteneHb O6o3HaveHne N HaMMeHOBaHWEe MeXayHapoaHOro
HaLMOHanbHOro, COOTBETCTBUS cTaHgapTa
MEXrocygapCTBEHHOIO
cTaHaapTa
OCT P 50571-1-2009 MOD M3K 60464-1:2005 "3OnekTpoyCTaHOBKM HWU3KOBOSLTHBIE.

Yactb 1. OcHOBHble NOMOXeHUsl, OLeHKa oOLwnx
XapaKTepUCTUK, TEPMUHbI U onpegeneHns”

OCT P 50571.3-2009 MOD M3K 60364-4-41:2005 "OneKTpoyCTaHOBKMN
HM3KOBOJIbTHbIE. YacTtb 4-41. TpeboBaHus ans
obecneveHuss 6GesonacHocTU. 3awmuta OT MNOopaXeHus
3NeKTPUYEeCKUM TOKOM"

OCT P 50571.10-96 MOD M3K 60364-5-54-80 "3nekTpoycTaHoBKW 30aHMn. HYacTb 5-
54. Beibop " MOHTaX  anekTpoobopyaoBaHus.
3asemnsioLmne yCTponcTea 1 3allnTHbIE NPOBOAHMKN"

FOCT P 50571.16-2007 MOD M3K 60364-6:2006 "3nekTpoyCTaHOBKM HM3KOBOJLTHbLIE.
YacTb 6. NcnbitaHms"

OCT P 51317.2.5-2000 MOD M3K 61000-2-5-95 "CoBMeCTUMOCTb TEXHUYECKUX CPEACTB
3MNeKTpOMarHuTHasl.  JnekTpomarHutHass  obGcTaHOoBKa.
Knaccudmkaumsa anekTpomMarHUTHbIX MoMex B MecTax
pasMeLLeHnst TEXHUYECKMX cpeacTs"”

OCT P 51317.6.1-2006 MOD M3OK 61000-6-1:2005 "CoBMECTUMOCTb TEXHUYECKUX
cpeacTts aNeKTpoMarHmMTHas. YCTONYNBOCTD K
3NEKTPOMarHUTHBIM ~ MOMexXaM  TEXHUYECKUX  CPencTs,
NMPUMEHSIEMbIX B XXWJbIX M KOMMEPYECKUX 30Hax U
NMPOM3BOACTBEHHbIX 30HAX C MarblM 3HepronoTpebdneHnem.
TpeboBaHusa 1 MeToabl UCTbITAHUA"

OCT P 51317.6.2-2007 MOD M3K 61000-6-2:2005 "CoOBMECTUMOCTb TEXHUYECKUX
cpeacTs aneKTpoMarHuTHas. YcTonumBocTb K
3NEeKTPOMAarHUTHbIM ~ MOMEXaM  TEXHUYECKUX CpeacTs,
NPUMEHSIEMbIX B MPOMBILLIIEHHbIX 30HaxX. TpeboBaHusa U
MEeTOAbI UcnbiTaHNn"

OCT P 51317.6.3-2009 MOD M3K 61000-6-3:2006 "CoBMECTUMOCTb  TEXHUYECKUX
CPEeACTB 3M1eKTPOMAarHUTHasi. OneKTPOMarHUTHbLIE MOMEXM
OT TEXHWYECKUX CPEACTB, MPUMEHSIEMbIX B >KUMbIX U
KOMMEPYECKMX 30HaxX W MNPOM3BOACTBEHHbLIX 30HAxX C
ManbiM  3HepronotpebneHnem. Hopmbl ©  MeTOAbI
ncnbiTaHmn"

[OCT P 51317.6.4-2009 MOD M3K 61000-6-4:2006 "CoBMECTUMOCTb TEXHUYECKUX
CPEeACTB 3MeKTPOMarHUTHas. OneKTPOMarHUTHbIE MOMEXM
OT TEXHNYECKUX CPEACTB, NPUMEHAEMbIX B MPOMbILLSIEHHbIX
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30Hax. Hopmbl 1 MeToAbl UCnbITaHMI"

[OCT P M3K 60950-1-2009

IDT M3K 60950-1:2005 "OGopygoBaHue WHMOPMaLMNOHHBLIX
TexHonornn. TpeboBaHua GesonacHocTn. Yactb 1. O6uwune
TpeboBaHma"

[OCT 29322-92

MOD MO3K 38-83 "CtaHgapTHble HanpskeHus"

I'Ipwmeanme - B HacToswen tabnuue mcnonb3oBaHbl cnegywouime ycnoBHble obo3HayeHns crenexHu

COOTBETCTBUA CTaHOaPTOB:

- IDT - ngeHTu4YHbIE CTaHOApThI;

- MOD - mogudunumpoBaHHble CTaHOAPTHI.

(1]

(2]

(3]
(4]

[3]

(6]
(7]

M3K 61936-1

MO3K 60664-1:2007

M3K 62305-1

MO3K 62305-3

MO3K 62305-4

M3K 61643 (Bce yactu)

MO3K 62305-2:2006

(8]

(9]

[10]

(1]

[12]

BUBJINOIPADUA

CuvnoBble 3eKTPOYCTAHOBKM HanpsbhkeHuem Bbile 1 kB nepemeHHoro
Toka. Yactb 1. O6wme TpeboBaHns

KoopauHaumsa wusonsuum ans  obopygoBaHMss B CUCTEMAx HU3KOMO
HanpsbkeHna. YacTtb 1. MNMpuHumunbl, TpeboBaHUSA N NCMbITaHNUS

MonHuesawmTa. Yactb 1. O6wwme TpeboBaHus

MonHuesawmra. Yactb 3. dusmdveckui yuwepbd oOT nospexaeHus
COOPY>XEHUIN N PUCK ONSA XKNU3HU

MonHuesawmta. Yactb 4. 3nekTpuyeckne u IneKTPOHHblIE CUCTEMbI B
30aHKAX

HW3KOBOMLTHBIE YCTPOWCTBA 3aLLUMTLI OT NepeHanpsiXXeHnin

MonHuesawmTa. YacTtb 2. YnpasneHue pukamu*

* TekcT AOKyMeHTa COOTBETCTBYET OpuUrnHany. - I'Ipmmeanme narotoBmtens 6asbl AaHHbIX.

MO3K 60364-5-51:2005

M3K 60038

M3K 60364-5-54

MG3K 62020:1998

MO3K 61558-2-1

Hn3koBONbTHBIE  3neKTpoycTaHoBkM. YacTtb 5-51. Bbibop u  MOHTax
anekTpoobopynoBaHus. O6wme npasuna

HanpsikeHns ctaHgaptHble no MOK

Hn3koBONbTHBIE  anekTpoycTaHoBkW. YacTtb 5-54. Bbibop u  MOHTax
aneKkTpoobopyaoBaHus. 3azemnsowme yCTPOWCTBA, 3aLlUTHbIE
NPOBOAHUKN 1 NMPOBOAHUKM ypaBHUBAHMWS NOTEHLNANOB

OnekTpoobopynoBaHne BcnomoraTtenbHoe. KoHTpOnbHO-U3MepuTenbHble
npubopbl AOns onpegeneHuss octatodHoro Toka (RCM) ObitoBOro m
aHanorn4YHoro Ha3Ha4eHusi

Bbe3onacHOCTb CMMOBLIX TpPaHCKOPMATOPOB, CUMOBLIX ONOKOB MUTaHUS,
peakTopoB M aHanormyHbix mnsgenuin. Yactb 2-1. Ocobble TpeboBaHUSA K
UCNbITAHUSAIM pa3denuTenbHbIX TpPaHCOPMATOPOB U CUITOBbIX ONoOKoB
NUTaHUS, CoAepXawmx pasgenuTenbHble TpaHcdopmaTtopbl 0obLLero
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[13]

[14]

[15]

[16]

[17]

(18]

OneKTPOHHBI TEKCT JOKYMEHTA

MO3K 61558-2-4

MO3K 61558-2-6

MO3K 61558-2-15

M3K 61386 (cepus)

MO3K 60364-5-52

M3K 60479-1-2005

NnpuMeHeHnA

BesonacHoCcTb  CMNOBLIX  TpaHcopMaTopoB, ONOKOB  MUTaHUS U
aHanoruyHblix  m3genuin. Yacte 2-4. OcobGble  TpeboBaHus K
pasgenuTenbHbIM TpaHcopMaTopam obLero NpMMeHeHus!

besonacHocTb  cunoBbiXx  TpaHcopmaTopoB, OnMOKOB MUTaHUSA U
aHanornyHbix magenuin. Yactb 2-6. Ocobble TpeboBaHusa Kk ©e3onacHbIM
pasgenuTenbHbIM TpaHcdopMaTopam obLLero npMMeHeHus

besonacHocTb  cunoBbix  TpaHcopmaTopoB, ONOKOB MNUTaAHUS U
aHanornyHbix  usgenun. Yacte 2-15. Ocobble TpeboBaHuMs K
pasgenuTtenbHbiM  TpaHcopmaTopam  Ons  NUTaHus  MeOULMHCKUX
NMOMELLIEHUI

Cucrtemsl Ka6ener|pOBop,oa OnNA 3NEeKTPU4eCKnx yCTtaHOBOK

Hn3koBONLTHBIE  3neKTpoycTaHoBkW. YacTtb 5-52. Bbibop u  MOHTax
anekTpoobopyaoBaHus. CUcTEMbI ANEKTPOMNPOBOAKM

BosgenctBue Toka Ha nogen 1 XuBoTHbIX. YacTtb 1. O6LWme nonoxeHus

nogrotoBrieH AO "Kogekc" n ceepeH no:
odmumansHoe nsgaHue

M.: CtangapTtuHdopm, 2012
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