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Mpeaucnosue

Lienu v npyHupnnel ctaHaapTusaumm B Poccuiickon deaepavunm yctaHoBneHbl PegeparnbHbIM 3aKOHOM OT
27 pexabps 2002 r. Ne 184-93 «O TexHU4eckoM peryrnvpoBaHuMy, a npasurna NpUuMeHeHuUs1 HaLMoHanbHbIX
ctangaptoB Poccuiickon deaepaumm — FOCT P 1.0—2004 «CtaHgapTusauusa B Poccuiickon deaepauuu.
OCHOBHbIE NONOXEHNA»

CBepneHus o ctaHaapTe

1 NOArOTOBNEH HerocyaapcTBeHHbIM 06pasoBaTenbHbIM yupexaeHueM Boicluero npodeccuno-
HanbHoro o6pasoBaHna «MOCKOBCKUA UHCTUTYT 3HeprobesonacHOCTU M 3HeprocbepexeHus» (HOY BIMO
«MU33») Ha ocHoBe coBCTBEHHOrO ayTeHTUYHOIO NMepeBofia Ha PYCCKWUA A3blk cTaHAapTa, yKasaHHOro B
nyHkTe 4

2 BHECEH TexHu4eckum komuteToM no ctaHaapTusauumn TK 337 «DnekTpoycTaHOBKA 34aHUN»

3 YTBEPXXOEH W BBEJEH B AENCTBUE [Mpukazom deaepansHOro areHTCTBa Mo TeXHUYecKoMy
perynupoBaHuio n MeTposnorin ot 22 ceHTsabps 2011 r. Ne 329-ct

4 Hacroawun ctaHgapT MoauduuupoBaH MO  OTHOWEHUMIO K  MeXayHapoAHOMY cTaHaapTy
MOK 60364-4-44:2007, nsgaHue 2 «9nekTpMieckue ycTaHOBKM 3gaHUiA. YacTb 4-44. 3awumTa B uensx 6esonac-
HOCTU. 3awuTa OT OTKMNOHEHWA HanpsbkeHUss n anekTpoMmarHUTHbIX nomMex» (IEC 60364-4-44:2007
«Low-voltage electrical installations — Part 4-44: Protection for safety — Protection against voltage
disturbances and electromagnetic disturbances»).

HaumeHoBaHue HacTosllero ctaHgapTa UsMeHeHO OTHOCUTENbHO HaMMEHOBaHUS YKa3aHHOTo Mexay-
HapogHoro ctaHgapTa Ans npusefeHus B cootseTcTeue ¢ FOCT P 1.5% (nyHkT 3.5).

Pasgen «HopmaTtuBHble cebinku» uanoxkeH B cootseTcTBUM ¢ FTOCT P 1.5, M cooTBETCTBYIOWME CCLINKA B
TeKkcTe cTaHgapTa BblgeneHbl KYpcUBoM

5 B3SAMEHTOCT P 50571.18—2000, FOCT P 50571.19—2000, FOCT P 50571.20—2000

6 MEPEU3OAHUE. Anpens 2012r.

UHbopmayus 06 U3MeHeHUsIX K HacmosieMy cmaHOapmy nybrukyemcsi 8 exe200H0 U30asaeMoM
UHGbOpMaUUOHHOM yKkazamerne «HayuoHanbHble cmaHdapmbi», @ MeKem U3MEHeHUU U rMonpasoK — 8 exxeme-
CAYHO U3dasaeMbix UHGhOPMAaUUOHHbIX yKasamernsax « HayuoHanbHbeie cmaHOapmei». B cnyyae nepecmompa
(3aMeHbl) unu ommMmeHb! Hacmosileao cmaHdapma coomeemcemsyioliee ysedomneHue bydem onybrnukoeaHo
8 eXxeMecsI4HOo UsdasaeMOM UHGOOpMaUyUOHHOM yKkazamene «HayuoHansHele cmaHdapmel». Coomeemcmey-
rowas UHgbopmayusi, yeedoMIIeHUe U meKecmbl pa3Mewaromesi makxe 8 UHgopMauuoHHol cucmeme obwe20
ronb308aHUs1 — Ha oguyuansHoM calime ®edepanbHo20 azeHmemasa o MexHU4YEeCKOMY pe2yriuposaHuio U
memponoauu e cemu VIHmepHem

* B uactv pasg. 8 n npunoxenun X, N, K sameHern Ha TOCT P 1.7—2008.

© CraHgapTtuHdopm, 2012

HacTosAwuiA cTakaapT He MOXeT BbITb MOHOCTLIO UMK YaCTUHMHO BOCTIPOU3BEAEH, TUPaXMPOBaH U pac-
MpoCTpaHeH B KayecTBe ouLIMansHOro n3aaHus 6es paspelleHns defeparnbHOrO areHTCTBa No TEXHUYECKo-
My perynupoBaHuo U MeTposiorin
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BBegeHue

HacTtoswmiz ctaHgapT noAroToBneH MeToAoM MNPSMOro NpUMeHeHUs MeXxayHapodHoro craHdapTa
MO3K 60364-4-44:2007 «OnekTpudeckne yctaHoBKM 34aHuin. Yacts 4-44. 3awuta B Uensx 6esonacHocTu.
3awmnTa oT OTKIIOHEHWNIA HaNPSHKeHNA N 3NeKTPOMarHUTHBIX MOMeX» U SABMSeTCS YacTblo KOMMMekca Haumo-
HanbHeIx cTaHgapTos FOCT P 50571 Ha HU3KOBOMbTHbIE 3M1EKTPOYCTaHOBKM.

B ctaHaapTe ycTaHoBMeHb TpeboBaHus, HanpaseHHble Ha o6ecneveHme 3almThl 3NEeKTPOYCTaHOBOK U
notpebnstowero o6opyaoBaHus OT:

- KpaTKoBPEMEHHbIX (MMMYMbCHBIX) NepeHanpPsKeHWI, KOTOPbIe MOTYT BO3HMKATb B HU3KOBOMNbTHON 3NeK-
TPOYCTaHOBKE BO BPEMS IPO30BOMA aKTUBHOCTU U BCEACTBME KOMMYTaLUOHHbIX NepeHanpsiXkeHni B Lensix ¢
GOMbLWMMN NYCKOBLIMU TOKaMWU. TpeboBaHNA OCHOBaHLI Ha MOMOXEHUsAX OCHOBOMoMarawero craHgapTa
MQOK 60664-1 «KoopanHauumsa nsonauum ans o6opyaosaHms B HU3KOBOMbTHBIX cucTeMax. YacTs 1. MpuHUMnGbI,
TpeboBaHWA 1 NCMBITAHWSA» OTHOCUTESTbHO CNIOCOBHOCTM 3NEKTPUYECKON M30mnsALMM 060pyA0BaHUA BbiAEpXU-
BaTb KpaTKOBPEMEeHHbIe NepeHanpsikeHns onpeaeneHHbIX 3Ha4YeHWn ANs KaXKaoM N3 npuBeeHHON B cTaHaap-
Te YeThIpex KaTeropuii anekTponpUemMH1KOB;

- MOHWKEHUS HAMPSIKEHUS;

- 3MeKTPOMarHUTHbLIX NOMeX.
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(M3K 60364-4-44:2007)

HAUUWOHANbHBIN CTAHOAPT POCCUUCKOW OGEAEPALUMUMU

ANEKTPOYCTAHOBKWU HU3KOBOJIbTHbIE
YacTb 444

TpeboBaHua no obGecnevyeHulo GesonacHOCTU.
3almTa OT OTKNOHEHUI HanpsikeHUa U 3NEeKTPOMAarHUTHbIX Nomex

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

Darta BBeaeHna — 2012—07—01

440.1 O6GnacTb NnpUMeHeHUA

HacTosawwuii ctaHgapT pacnpocTpaHAeTCs Ha HU3KOBOSbTHBIE 3NEKTPOYCTaHOBKU (Aanee — yCTaHOBKW)
nycTtaHaenueaeT TpeboBaHus No o6ecneveHnto nx 6e3onacHOCTN NPU BO3HUKHOBEHUM OTKITOHEHMWIA Hanpsixke-
HUS U SNEKTPOMArHUTHBLIX MOMEX.

HacToswuii cTanaapT He pacnpocTpaHsaeTCs Ha CUCTEMbI pacnpeaeneHuns 3NeKTpo3Heprum noTpebure-
neM 1 Ha cucTeMbl ANs NPoM3BOACTBA U Nepeaaydn 3NeKTpo3Heprum Ana Takux cuctem (cm. FOCT P 50571.1,
pasdesn 1), HECMOTPSA Ha TO, YTO NePeHaNPKEHUA N ANEKTPOMAarHUTHLIE NOMEXU MOryT NepeaBaThCa B 9Nek-
TPOYCTaHOBKW UMW MEXAY 3MNEKTPOYCTAHOBKaMU Yepes Takne CUCTEMBI.

440.2 HopmaTtuBHbI€e CCbINTKU

B HacTosiLem cTaHaapTe UCMoNb30BaHb HOPMaTUBHBIE CCBISIKU Ha Crieaylowwne cTaHaapThl.

FOCTP50571.1—2009 (MOK 60364-1:2005) 3nekmpoycmarosKu Hu3kosonbmebie. Yacms 1. OcHos-
Hble MO/IOXEHUSI, OUeHKa 0bLUX Xxapakmepucmuk, mepMUHbI U OrnpedesieHust

FOCT P 50571.3—2009 (M3K 60364-4-41:2005) OnekmpoycmaHOo8KU HU3Ko80/IbmMHble. Yacmb 4-41.
TpebosaHrus 05151 obecrieyeHuss bezonacHocmu. 3awjuma om rnopaxeHus NeKmMpu4eCcKUM MOKOM

FOCT P 50571.10—96 (MOK 60364-5-54—80) 3nexkmpoycmaHoseku 30aHull. Yacme 5. Bbibop U MOH-
max anekmpoobopydosarus. [nasa 54. 3aszemnsiowjue ycmpolicmea U 3auumHbie rMpo8oOHUKU

FOCTP50571.16—2007 (M3K 60364-6:2006) 3nekmpoycmaHOo8KU HU3K080IbmHbIe. Yacmeb 6. Hcribi-
maHus

FOCT P 51317.2.5-2000 (M3K 61000-2-5—95) CosMecmumMocmb mexHU4eckux cpedcmse areKkmpo-
MagHuUmHas. dnekmpomaeHumHas obcmaroska. Knaccugukayusi anekmpomMazHUmMHbIX oMex 8 Mecmax
pas’MeleHUss mexHU4YecKux cpedcme

FTOCTP51317.6.1—2006 (M3K 61000-6-1:2005) Coemecmumocmb MeXHUYECKUX cpedcme 31IEKmpo-
MagHuUmHasi. YecmoUl4yueocme K 31IeKMpOMazHUMHbIM IoMexaM MeXHUYECcKUx cpedcms, npuMeHsieMbiX 8
JKUIBIX U KOMMEPYECKUX 30HaX U Npou3800CMBeHHbIX 30HaX ¢ MallbiM 3HepaornompebneHuem. TpebosaHus u
MemoOdb! ucribimaHut

FOCTP 51317.6.2—2007 (M3K 61000-6-2:2005) Cosmecmumocmb mexHu4eckux cpedcmes anekmpo-
MazgHUmMHasi. Yemou4ueocms K 3/1eKmpoMagHUMHbIM [IOMeXamM mexHUYeCKUX cpedcms, NpUMeHSIEMbIX 8 [1Po-
MbIWITeHHbIX 30Hax. TpebogaHus u Memoos! ucrbimaHull

FOCTP51317.6.3—2009 (MOK 61000-6-3:2006) CosmMecmumocmb MeXHUYECKUX cpedcme aneKkmpo-
MagHuUmMHasi. SrnekmpomacHUMHbIe MOMexXu om MeXHUYECKUX cpedcme, NPUMEHSIEMbIX 8 XUIbIX U KOMMep-
YeCKUX 30HaX U Mpou3eo0cmeeHHbIX 30HaxX ¢ MallbiM 3HepzaonompebneHuem. HopMbl u MemoOk! ucribimaHuti

FOCT P 51317.6.4—2009 (MOK 61000-6-4:2006) Cosmecmumocmb MeXHUYECKUX cpedcme aneKkmpo-
MagHUmMHasi. SrekmpomMazHUmHbie MoMexu Om MeXHUYECKUX cpedcme, NPUMEHSIEMbIX 8 MPOMbILUIEHHbIX
30Hax. Hopmbi U MemoOds! ucnbimaHul

WU3spaHne ocpmymnansHoe
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FOCT P M3K 60950-1—2009 O6opydosaHrue uHhbopMayuoHHbIx mexHonoaul. TpebosaHus besonac-
Hocmu. Yacme 1. Obwue mpebosaHusi
IFOCT 29322—92 (M3K 38-83) CmaHOapmHbie HanpsiXxeHus

441 (CBoGoaHbIN)

442 3awmTa 3NeKTPOYyCTaHOBOK HU3KOro HanpsiXXeHUs OT BPEMEHHbIX
nepeHanpsiXXeHWN, BbI3BaHHbIX 3aMblKaHUAAMM Ha 3eMAK0 B cUCTeMax
BbICOKOIO HanpsiKeHWsi U NOBpPeXAeHUAMU B CUCTEMAX HU3KOrO HanNpsXKeHnA

442.1 O6nacTb NpUMEHEHUNA

HacTtoswmii pasgen cogepxut tpeboBaHusa Kk 6€30MacHOCTU HU3KOBOSILTHLIX 3NEKTPOYyCTaHOBOK B
cnyJasix:

- 3aMbIKaHu1s Ha 3eMJTI0 B CUCTEME BLICOKOTO HanpshkeHUs TpaHchopMaTopHON NoACTaHUMK, NUTatoLwen
YCTaHOBKY HU3KOTO HanpsbkeHust (CM. 442.2);

- 0bpbIBa HeWTpany NUTaoLwen LLeny cucTeMbl HU3KOTO HanpskeHus (cM. 442.1.3);

- CryvanHoro 3asemseHust MIMHeHOro NposoaHuka B cucteme | T HU3KOro HaNPSPKEHUA C HEMTPanbHLIM
NPOBOAHUKOM (CM. 442 .4);

- KOPOTKOrO 3aMblKaHUSl MeXAY NIMHEeRHbLIM NPOBOAHUKOM U HEUTPanbHLIM NPOBOAHUKOM B CUCTEME HU3-
KOro HanpsbkeHust (cm. 442.5), koTopoe 0bbIMHO NPUBOANT K Hanbonee TAXeNbIM BpeMeHHbIM nepeHanps-
XKEeHUAM.

TpeboBaHWs K 3a3eMMAIWUM YCTPOWUCTBAM TpaHCGOPMAaTOPHbLIX NOACTaHUMA NpUBEAEHbl B
MO3K 61936-1[1].

442.1.1 O6wue Tpe6oBaHUA

TpebosaHus pasgena 442 [0MKHbI YYUTHIBATLCA NPU NPOEKTUPOBAHWUN U MOHTaXKe NOACTaHLMA B Cryvae
BO3HUKHOBEHMWS KOPOTKMX 3aMbIKaHWI HA 3EMJTIO HA CTOPOHE BLICOKOTO HAaNPshKeHUA pacnpeaenuTenbHbIX noa-
CTaHUMNA.

Mpy NpoeKTpoBaHNU HEOHBXOAMMO UMETb CreayoLLyo MHOPMaLMIO, KAacatoLLYHCS CUCTEMbI BBICOKOTO
HanpsPKeHUs:

- XapakTepHble 0COBeHHOCTU 3a3eMIEHUSI CUCTEMBI;

- MaKkcumarnbHbIA YPOBEHb ToKa KOPOTKOTO 3aMblKaHUS Ha 3€MITH0;

- 3Ha4YeHue aKTUBHOMO COMPOTUBIIEHNS 3a3eMIISIIOLLIEr0 YCTPONCTBA.

442.1.2 O603Ha4veHUA

B pasgene 442 ncrnonb3ytoTes cneayiowme ob6o3HavyeHus (CM. pucyHok 44. A1):

Iz — YacTb Toka 3aMblkaHuWs Ha 3eMJITI0 B CUCTEME BbICOKOTO HaMNpsbKeHUs, KoTopasi NpoTekaeT Mo 3a3em-
nsiloLLeMy YCTPOWUCTBY NOACTaHLMUN;

REg — aKTviBHOE conpoTuBreHWe 3aseMnatoLLero yCTpoucTea TpaHcopMaTopHOM NoACTaHLuK;

R — aKTMBHOe ConpoTUBIEHUE 3a3eMMAIoLLEro YCTPONCTBA OTKPLITLIX NPOBOASALLMX YacTein 0bopyao-
BaHWA YyCTaHOBKM HU3KOro HanpshkeHust;

Rpg — aKkTnBHOe CONpoTUBIeHNE 3a3eMIISIIOLLIEro YCTPONCTBA HEUTPar CUCTEMbI HUSKOTO HaNpshKeHWUs ¢
3NEeKTPUYECKN HE3aBUCUMBIMU 3a3EMIMSAIOLUMN YCTPOUCTBaMK TpaHchopMaTopHO NOACTaHLMA U HEATpanu
CUCTEMBI HA3KOTO HANPSKEHUS;

Uy — B cuctemax TN n TT — HOMUHanNbHoE cpeHeKBaApaTU4HOE HanpsbkeHue nepeMeHHoro Toka
NWHENHOro NPoBOAHWUKA OTHOCUTENbLHO 3eMnu, B cuctemax |IT — HanpsbkeHue nepemMeHHOro Toka Mexay
NUHENHBIM NPOBOAHWUKOM U HENTparbHBIM MPOBOAHUKOM UIU CPEAHUM NPOBOAHUKOM COOTBETCTBEHHO;

Us — HanpskeHune noBpeskaeHWs NPOMBILLIIEHHON YacTOThl, BOSHUKAIOLLEe B CUCTEME HASKOTO HanpshKe-
HUA MeXay OTKPLITBIMU NPOBOAALLUMU YACTSIMM U 3€MIIE BO BPEMSA NOBPEXAEHUS;

Uy — Kkputnyeckoe HanpsbkeHue NMPOMbILLIIEHHON YacTOTbl MeXAy JIMHENHbIM NPOBOAHUKOM M OTKPbITbI-
MW MPOBOAALIMMUN HACTSIMU HU3KOBONbLTHOrO 06opyaoBaHWA TpaHcopMaTopHOW MOACTaHLUMA BO BPeMs
noBpeXaeHUs;

U, — kputnyeckoe HanpsbkeHue NPOMbILLIIEHHON YacTOTbl MeX/Y JIMHENRHbIM NPOBOAHUKOM U OTKPbITbI-
MU NPOBOASILUUMUA YACTAMU HU3KOBOMNBLTHOrO 0BOPYAOBAHUA YCTAHOBKM HWU3KOMO HanpsbkeHusi BO Bpemsi
nospexaeHus.

MpumeyaHune 1—Kputnueckoe HanpspkeHne NpombiwneHHon vYactotol (Uy n Uz) — 310 HanpsikeHue, KoTo-
poe BO3HMKAET Ha U30MNALMM HM3KOBOIBTHOIO 060PyAOBaHUS M HA YCTPOMCTBAX 3alyThl OT NEPEHANPSIKEHWIA, NMPUCOean-
HEeHHbIX K CUCTEMAaM HWU3KOIO HarpsiKeHuss;
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I, — TOoK noBpexaeHus, NpoTeKatoLLKUiA No 3a3eMIISIOLLEMY YCTPOUCTBY OTKPLITHIX NTPOBOAALLMX YacTel
060opyaoBaHuMs yCTaHOBKN HASKOTO HaMNpshkeHUs B TeYEHWe Neproaa, Koraa MMeroTcs NoBpexaeHne Ha Bbico-
KOW CTOPOHE U MepBoe NoBpeXaeHNe B yCTaHOBKE HU3KOrO HanpsbkeHus (cM. Tabnuuy 44.A1);

14 — ToKnoBpexaeHNs B cooTBeTCTBMM C411.6.2, NpoTekatoLLmii No 3a3eMnsoLLEeMY YCTPONCTBY OTKPbI-
ThIX NPOBOAALLMX YaCTeN YCTAaHOBKM HA3KOIO HanpsiXXeHWUs BO BPeMsi e pBOro NoBpeXaeHu s B CUCTeMe HUSKOTo
HanpskeHus (cm. Tabnuuy 44.A1);

Z — nonHoe COMpoTUBIIEHNe (Hanpumep, NOfHOEe COMPOTUBMEHWe YCTPOMCTBA KOHTPOMS W30MsALmMu
(YKW), nonHoe conpoTuBneHmne UCKyCCTBEHHON HENTPanun) Mexay CUCTEMOIN HU3KOTO HarnpsKeHUs 1 3a3eMs-
FOLLMM YCTPOUCTBOM.

MpumMmevyaHue 2 — 3aszeMnsioliee YCTPOWCTBO MOXHO CHWTaTb SMEKTPUYECKM He3aBUCUMbIM OT APYroro 3a-
3eMIAIOLLEro YCTPOWCTBA, eCrv NPeBblLUeHne NoTeHumana OTHOCUTENbHO 3eMITU Ha O4HOM 3a3eMIsIoLLEeM YCTPONCTBE He
BbI3bIBAET HeJOMyCTMMOE MPEeBblleHWe MOTEHUMana OTHOCUTENbHO 3eMNM Ha OpYyroM 3a3eMnsiioleM YCTpOoMCcTBe
(cm. MOK 61936-1 [1]).

442.2 TepeHanpsxeHUsi B CUCTEMaX HU3KOro HanpsXXeHUA NPU 3aMblKaHUU Ha 3eMITI0 Ha CTOPOHEe
BbICOKOTO HanpsXeHus

B cniyyae samblkaHWs Ha 3eMI0 Ha CTOPOHE BLICOKOTO HanNpPsbKeHUst MogcTaHunn Ha 3neKTpoyCTaHoBKY
HWU3KOTO HaMpshKeHWUs MOTYT BO3A4ENCTBOBATL CleayroLne BUAbI NepeHanpsikeHuii:

- HanpsbkeHue NoBpexaeHUa NPoMbILWNEHHOW YacToThl (Uf);

- KpUTUYeCKe HanpskeHUs NpoMbILLNeHHoR YacToThl (Uy 1 U,).

CooTBeTCTBYOLME METOALI pacyeTa nepeHanpskeHnn pasnu4HbIX BUAOB NpueeaeHsl B Tabnuue 44 .A1.

MpumevaHune 1— Tabnuua 44.A1 pacnpocTpaHsieTcsi Ha cucTembl |T ¢ BbiIBegeHHONW HEWTPanbHOW TOHKON.
Onsa cuctem IT 6e3 BoiBeAeHHON HENTPanNbHOW TOUKK JomnxHa 6biTe NogobpaHa cooTBETCTRYOWAsA hopMyra U3 ykazaHHbIX
B Tabnuue 44.A1.

Uy U,
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PucyHok 44.A1 — XapakTepHasi ynpoLeHHasi CXeMa BO3MOXHbIX CNOco60B 3a3emrneHnst NoACTaHLMM U HU3KOBOSbTHOM
YCTaHOBKM U NEPEHaNPsXEHNI, BOSHMKAIOLWWX B CIyYae NoBpeXaAeHUM

Ana cnyyas, korga 3azemMnsoLme yCTpONCTBa BbICOKOro U HASKOTO HanpsiXeHWs pacnonoXeHbl B Henoc-
peacTBeHHo! 6nmM3ocTn Apyr OT Apyra, CywecTBYIOT ABa cnocoba ux NpUMeHeHUs1 Mpy SKCrTyaTaLuu:

- coefluHeHne BCeX BbICOKOBOJIbTHBLIX (Rg) U HUSKOBOMbTHLIX (Rg) 3a3eMASIOLWMX YCTPOACTB Mexay
coboit;

- OTAeneHne BbICOKOBOMbLTHBIX (RE) M HU3KOBOMbLTHLIX (Rp) 3a3eMNAoLLMX YCTPONCTB Apyr OT Apyra.

OcHoBHbIM criocoboM siBnsieTcsl B3auMHoe coeauHeHue. Ecnu cuctema HM3KOro HanpsbkeHus
NOSTHOCTLIO PacnonoXeHa Ha TeEPPUTOPUM 3a3eMNAIOLLIEro YCTPOMCTBA BbICOKOTrO HanpsiKeHUs, 3asemMnsiolume
YCTPOMCTBA BbICOKOrO U HA3KOrO HanpspkeHUsl 4OMMkHbI BbITb coegnHeHbl Mexxay cobol (cm. MOK 61936-1 [1]).
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MpnmevyaHne 2— OCOBEHHOCTM pa3NNYHbLIX TMMNOB 3a3emneHuns cuctembl (TN, TT, IT) npuBeaeHbl B
FOCT50571-1.

Ta6nuuya 44.A1L — KpuTMyeckme HanpshkeHusi NPOMbILLIIEHHON YacToTbl U HANPSXKEHUS MOBPEXAEHUS NPOMbILLIEH-
HO YacTOTbl B YCTAHOBKAX HWU3KOTO HanpshXeHUs

Tvnbl cuctem Tvnbl coegMHEHNA 3a3eMNAKOLLMX n2

3a3eMsieHust YCTPOIACTB Y
Re n Rb coefiHeHb! L+ Re %e + L) o
TT
Re n Rb pa3geneHbl Re + L) L o*
Re v Rb coeguHeHbl L i Re /e*
TN
Re n Rb pa3geneHbl Re + L) no* o*
Re 1 Z coefiHeHbI Uo* reie+ no (0
Re n Ra pa3sgeneHsl L,n/3 RelE+ UOj3 Ra
Re 1 Z coefiHeHbI i Uo' rele
IT
Re n Ra coeaHeHbl B3avMHO no~3 u,n/3 reie
Re v Z pasgeneHsl Re %e + LI) s o*
Re n Ra pa3geneHsl Re /e +(70V3 non/3 RA

* PaccMoTpeHne He TpebyeTcs.
** CM. 442.2.1 BTOpOW ab3al,.

Mpy HanNnumMM 3amMblKaHUA Ha 3eMJ10 B 3/IEKTPOYCTaHOBKE.

MpunmeyvyaHne 3— TpeboaHusa anst A 1 Uz nonyyeHsbl Ha OCHOBaHWW KpPUTEPUEB, MPUHUMAEMbIX NPY NPOEkK-
TMPOBaHWU ANS U30NSLMN HU3KOBOIbTHOrO 060PY/I0BAHUS C yYETOM BPEMEHHbIX NEepeHanpsixeHnii NPOMBbILLIEHHON YacTo-
Tbl (CM. Takxe Tabnuuy 44.A2).

MpumeuaHuned4 — Bcucteme, HeliTpasnb KOTOPOIA NpUCOEAMHEHA K 3a3eMAIAIOLLEMY YCTPOMCTBY TpaHcopma-
TOPHOI NOACTaHUUW, TaKe BPEMEHHbIe NepeHanpsXXeHUs MOTyT BO3HUKATb TaKKe Ha U30MALMKN, HE HaXOAAWEeNCs B 3a3eM-
NeHHoit 060/104Ke, ecnu 060pyA0BaHMe PACNOOXEHO BHE 3AaHUs.

MpumevaHune 5— Bcucremax TT 1 TN BblpaXeHUs «CoeMHEHbI» U «pa3fefieHbl» OTHOCATCA K a/ieKTpuyec-
KoMy coefunHeHnio mexay REwn Rb. ns cuctemsl IT 3TN BbIpaXeHUA OTHOCATCA K 3/1IEKTPUYECKOMY COEANHEHUNID MEeXAy
Re n Z n coegnHeHunio mexay REu RA

442.2.1 3HayeHMe M NPOAONXMUTENBbHOCTb HANPAXEHNSA MPOMbIWNEHHON YacTOTbl NPU NOBPEX-
AeHnn

3HaueHue HanpsXxeHUsa nNpu nospexaeHun L, onpegeneHHoro no taénuue 44.A1, Kotopoe BO3HUKAET B
yCTaHOBKE HN3KOrO HanpshKeHUs MeXAy OTKPbITbIMW NPOBOAALWMMMN YACTAMN U 3eM/IEN, HE AO/DKHO NpeBbiWaTth
3HayeHus Ll gna cooTBeTCTBYHOLWEN NPOAO/DKUTENIbBHOCTUN NOBPEXAEHNS, NMPUBEAEHHbIe Ha KPUBOW PUCYH-
Ka 44.A2.

O6bl4HO PEN-NPOBOAHUKCUCTEMbI HU3KOFO HANPSXXEeHMA NpucoeanHeH k3eMmne 60see 4em BOAHON TOY-
Ke. B aToM cnyyae ob6uiee akTUBHOE COMNPOTUBJ/IEHNE YMEHbLUAeTCA. [ANA Taknx MHOTOKpPaTHO 3a3eMJ/IEHHbIX
PEN-npoBoAHMNKOB LI MOXeT 6bITb OnpefesieHo Kak:

L =05 Re le.
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PucyHok44. A2 — [lonycTmoe HanpsiKeHUe NOBPEXAEHWsI B CUCTEME HU3KOMO HaNpspKeHUN NpuY 3aMbIKaHUY
Ha 3eMI1I0 B CUCTEME BbICOKOrO HANPSKEHNUA

MpwnmeyaHun e — Kpueasi, nokasaHHas Ha pucyHke 44.A2, — no M3K 61936-1 [1]. Ha ocHoBaHun BepoaTHOC-
THBIX U CTATUCTNYECKUX JAHHbIX 3Ta KpuBas oToOpakaeT HM3KNUIM YPOBEHb PUCKA ANsi NPOCTOr0 HANXYZLLETO Criyyas, koraa
HeWTPanbHbIV NPOBOAHVK 3a3eMITEH TONBKO Ha 3a3eMIAIOLLEM YCTPONCTBE TpaHcdopMaTopHow noactaHumu. MNMosicHennst
ANnst ApYrux cutyauun npuseaeHsl B MOK 61936-1 [1].

442.2.2 3Ha4veHUe U NPOJONKUTENBLHOCTb KPUTUUECKOTO HanpsXkeHUs NPOMBbILLNEHHON YacToTbl

3HaveHue 1 NpOACIKUTENbHOCTb KPUTMHECKOro HanpsKeHUs NpoMblLnieHHon YacTtoTsl (Uy 1 Us) HUsko-
BOMbLTHOro 060pyAOBaHUA B YCTAHOBKE HUSKOTC HanpsiXKeHUs Npu 3amblkaHUM Ha 3eMJTH0 B CUCTEME BbICOKOTO
HanpsHKeHWs1, paccunTaHHble B COOTBETCTBUN ¢ Tabnuuen 44.A1, He AOMKHbI NPeBbILWAaTh 3HAYEHNs, NpuBe-
JeHHbIX B Tabnuue 44.A2.

Tabnwuuya 44.A2 — [lonycTvMble KpUTUHECKUE HAMPSHKEHWSA MPOMbILLINEHHOW YacToThbl

MpoomKUTEeNnbHOCTL 3aMbIKaHUST HA 3eMITI0 B CUCTEMaX HonycTtumoe KpUTUHECKOe HaNpsKEHWE NPOMBILLITEHHON YacToThI
BbICOKOIO HanpsbxkeHus t Ha 060pyaoBaHUN B yCTAHOBKAX HU3KOTO HanpsbkeHusa U
>5¢ Uy+250B
<5¢ U, +1200 B

B cuctemax 6e3 HeliTpanbHOro NPOBOAHMKA 3HaqeHne Uy crieayeT NpuHUMaTE paBHbIM MMHERHOMY HamnpsiKeHNIo

MpumevaHue 1—ITlepsas cTpoka Tabnmubl OTHOCUTCS K CUCTEMAM C BOTNbLLMM BPEMEHEM OTKIIOUYEHUS], Ha-
npyvMep K CUCTEMaM BbICOKOTO HaNpsbKeHWA C N30NMPOBAHHOW HENTPAaribio UMK K CUCTEMaM BbICOKOTO HarnpsikeHusl, 3a-
3eMIIEHHBIM Yepe3 Pe30HaHCHOE COMpPOTUBIIEHNWE.

BTopasi cTpoka OTHOCWTCSH K CUCTEMaM BbICOKOTO HaMNPSXXeHWsi ¢ MarbiM BpeMEeHEM OTKITHOYEHWs, Hanpumep K cucTe-
MaM BbICOKOTO HanNpsbKeHWs!, 3a3eMIIEHHBIM Yepes Marnoe nonHoe conpoTtueneHre. CoBMecTHO 06e 3TU CTPOKU SIBMSIOT-
Cs1 paCHeTHLIM KpUTEPUEM AN U30NSILMM HU3KOBOINBTHOFO 060pyAOBaHNA B OTHOLLEHUM BPEMEHHbIX NepeHanpsikeHni
NPOMBILLIEHHOW YacToTel {cM. MOK 60664-1 [2]).

MpumevyaHune 2—B cucreme, HENTpane KOTOPON NPUCOEAMHEHA K 3a3eMITSOWEMY YCTPONCTBY TpaHcdop-
MaTOPHON NOACTaHUMMW, BO3HUKHOBEHWE TAKMX BPEMEHHbIX MepeHanpsiXeHNi BO3MOXKHO TaKke Ha U30NsALMU, HE Haxo-
Asilelica B 3a3eMieHHol obonovke, ans 060pyaoBaHusi, pacrnonoXeHHOro BHE 3aaHui.
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442.2.3 TpeboBaHus K pacyeTy NnpeaenbHbIX 3HAYEHUN

Jdonyctumble KpuTMdeckne HanpskeHUs NPOMBILLSIEHHOM YacTOTbl HE AOMKHbI NPEBbIWATL 3HAaYEeHUs,
npuBeaeHHble B Tabnuue 44.A2.

[onyctumoe HanpsbkeHWe NoBpeXaeHUa NPOMBILNEHHON YacToThbl He A0MKHO NpeBbillaTbh 3Ha4YeHue,
npuBeAeHHoe Ha pUCYHKe 44 .A2.

[nsa ycTaHOBOK, NUTAIOLMXCA OT pacnpeaeniMTenbHON 3NeKTPUYECKON CEeTU HUSKOTO HanpsbkeHusl, Tpe-
60BaHUA 442.2.1 1 442.2.2 BBINOMHAOTCA.

[N sbINONHEHUA BbileyKasaHHbIX TpebosaHWU Heobxoanma KoopanHauUa Mexay onepaTtopoM cucTe-
Mbl BbICOKOIO HAanpsbKeHUs1 U 3aCTPOMLLMKOM CUCTEMbI HU3KOrO HanpskeHus. ObecneyveHne coOOTBETCTBUS
3TUM TpeboBaHUSIM OTHOCUTCS K OTBETCTBEHHOCTU 3aCTpoiLLMKa (BNagensLa, oneparopa) noacTaHLUmm, KOTo-
P AoIKeH Takke obecneunsartk cooteeTcTBre TpebosaHuam MOK61936-1[1]. CneposatensHo, pacuet Uy,
U, v U; ANs 3aCTPOMLLIMKA CUCTEMBI HU3KOTO HanpaXeHWs, kak npasuno, He TpebyeTcs.

Bo3MoXHbIMU MepaMu ANS BbINOSTHEHUA BblLLeyKa3aHHbIX TpeboBaHUA ABMAOTCA, Hanpumep:

- pasgeneHve 3a3eMNALWLMX YCTPONCTB BBICOKOFO HANPSPKEHUS U HUSKOTO HANPSKEHUST;

- U3MEHEHWEe TUNa 3a3eMIIEHNUA CUCTEMbI HU3KOTO HanpshKeHNS;

- YMeHbLUeHe conpoTUBEeHUA 3azeMnenna RE.

442.3 Kputudeckoe HanpsikeHUe NPOMbLIWIEHHOW YacToTbl B cniyvae o6pbiBa HEeUTpanbLHOro
npoBogHuka B cucteMax TNuTT

CrnepyeT yunTbiBaTh, YTO B Clyyae o6pbiBa HEUTPanNbHOro NPOBOAHMKA B MHOTO(asHOM cucTemMe OCHOB-
Has, ABOWHAA 1 YCUNEHHas U30MSLMM, a Takke KOMNOHEHTLI, PACcCHATaHHbIE Ha HANPSHXKeHNE MexXay NIMHENHbIM
W HeATpanbHbLIM MPOBOAHUKAMM, MOTYT BPEMEHHO NoABEPraThCca BO3AEUCTBUI0 NIMHENHOTO HAMNPSDKEHUS, KOTO-
poe MoxeT AocTuraTh sHavenmus U = +/3 U,

442.4 Kputuyeckoe HanpsikeHMe NPOMBbLIWIEHHOW YacToThbl B cllyvyae 3aMblKaHUs Ha 3eMNIo B
cucteme IT ¢ HeliTpanbHbLIM NPOBOAHUKOM

CnepgyeT yuuTbIBaTh, YTO MPWU CAyYanHOM 3aMblKaHUW Ha 3eMI0 HENTpanbHOro NposoaHMKa B cucteme IT
n3onAaUna KOMNOHEHTOB, paCcCYATaHHbIX Ha HANpaXXeHne Mmexay NNHEAHBIM U HeﬁTpaﬂbeIM npoBOAHUKaMN,
MOXeT BpeMeHHO noaBepraTbca BO3AENCTBUIO NIMHENHOrO HanpaAXXeHUA, KOTopoe MOXeT AOCTUraTb 3Ha4YeHUs
U=+3U,.

442.5 Kputudeckoe HanpskeHUe NpoMbILLNIEHHOM YacToThbl B Clly4ae KOPOTKOro 3aMbIKaHUA MeX-
AY NMMHeAHbIM NPOBOAHUKOM U HEUTPanbHbIM NPOBOAHMKOM

CnegyeT yuuTbiBaTb, YTO MPU BOSHUKHOBEHUM KOPOTKOrO 3aMblKaHWs B YCTAHOBKE HNU3KOro HanpshkKeHus
Mexay MMHERHbIM NPOBOAHWKOM U HeMTParibHbIM NMPOBOAHUKOM HamnpsbkeHue Mexay ApYruMn NMHeRHbIMA
NPOBOAHMKAMM U HEATPparbHbLIM NPOBOAHUKOM MOXET JocTUraTh 3HaveHus 1,45 Uy Ha Bpemsa o5 c.

443 3awmTa oT atTMoc(pepHbLIX UMM KOMMYTaLMOHHbIX NepeHanpsXXeHUn

443.1 O6wue Tpe6oBaHUs

Hactoawwi pasgen yctaHaBnusaeTt TpeboBaHWs MO 3alLUTe ANEeKTPUIECKUX YCTaHOBOK OT NepexoaHbiX
nepeHanpsbkeHUn atMocdepHOro NPOUCXoXAeHUs, nepegaBaeMbiX NUTAOLWEN CUCTEeMOW pacnpeaeneHus
3NEKTPO3IHEPT NN, U OT KOMMYTaLIMOHHBIX NepeHanpsiXXeHui.

3HauyeHns KOMMYTaLMOHHBIX NepeHanpsXXeHuiA 6bIBAIOT HUXKe 3HaYeHUI aTMocepHbIX NepeHanpsixe-
HWIA, No3TOMY cobrntogeHne TpeboBaHWI K 3aLUTe OT NepeHanpsiKeHUi aTMocepHoro nponcxoxaeHus obec-
neynBatoT Takke 3aLUUTy OT KOMMYTALMOHHBIX NepeHanpsikKeHui.

MpumeyaHune 1— Cratmctmyeckne OLEHKN 3MEPEHUI MOKa3bIBAIOT, HTO PUCK NPEBbLILEHUA KOMMYTaLMOH-
HbIMW NepeHanpsKeHUAMM YPOBHSA nepeHanpsixeHnn kateropum |l ansetcs He6onbwmnm (cm. 443.2).

3HaueHuMs nNepeHanpsbkeHWA, KOTopble MOTYT BO3HUKaTb Ha BBOAE B 3MeKTPOYCTAHOBKY, OXuaaemoe
KONMMYECTBO rPO30BbIX AHEN B rofly, pasmeLleHue U XapakTepUCTUKM YCTPOWCTB 3alUmTEl OT NepeHanpsikeHni
[OMKHbI YYUTLIBATLCA TakuM 06pasoM, YTo6bl BEpPOATHOCTb aBapUNHBIX CUTYaLMIA U3-3a NepeHanpsKeHuii
6blna NoHWwKeHa A0 YPOBHS, A0NYCTMMOro Ana 6e30NacHOCTM NMAE U COXPaHHOCTU MaTepuanbHbIX LLeHHOC-
Teir, a Takke 4ns obecneyeHns TpebyeMoi HenpepbiBHOCTU NPeAoCTaBAeHNs YCnyr.

3HaueHus nepeHanpsbKeHUiA NpY NepexoaHbIX NpoLeccax 3aBUCAT oT cnoco6a BLINOMHEHUA NUTAKOLLIEN
cucTeMbl pacrnpefeneHuns afeKTpo3Heprun (MUHUS, NPONOKeHHas B 3eMne UMW Bo3ayLwHas NMHUA), OT BO3-
MOXHOTO HalMuus yCTPOMCTB 3alUMUThI OT NepeHanpsbkeHUI, pacronio)XeHHbIX Bbillie BBOAA B 3MeKTPOYCTaHOB-
Ky Mo XoAy pacnpegeneHus 3NeKTpo3Heprum, U 0T YPOBHS HanpsXkeHUs NUTaKoLWEeNn ceTu.
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HacToswuin pasgen cogepxut ykasaHus Ans onpeaeneHusl, B Kakux cnydasx salura oT nepeHanpsixe-
HUI obecneurBaeTcs MepaMu 3alnTbl OT NepeHanpsPKeHUA, NpeaycMOTPEHHBIMU B 311eKTPOYCTaHOBKE, a B
Kakux goJmkHa OblTb o6ecrneveHa BHELWHNMM 3aLUTHBIMIU YCTPONCTBaMMU.

Ecnn3almTa B COOTBETCTBMM C AaHHBIM pa3fesioM He obecneynBaeTcs, 3T0 03Ha4aeT, YTO KoopAUHaLUNA
N30MALUN He rapaHTUpyeTCs U OoMKHa BbITh Npoun3BeaeHa oLeHka ywepba, KoTopbld MOXeT BblTb HaHeceH
nepeHanpshke HUAMN.

HacToawuin pasgen He pacnpocTpaHsaeTcs Ha NepeHanpsikKeHus, BO3HUKatoLwme Npu nNpsiMbIX yaapax
MOMHUN 1 yaapax MOMHUW, MPOUCXOQALNX B HENOCPeACTBEHHON BIM30CTN OT yCTaHOBKW. AN 3aliumThl OT
nepeHanpsikeHU NepexoqHbIX MPOoLLEeCcCoB, Co3AaBaeMblX NPAMbIMU yaapamm MOSTHUAM, criegyeT NoNb3oBaThb-
cs ctaHgaptamm MOK 62305-1 [3], MOK 62305-3 [4] 1 MOK 62305-4 [5], a Takke cTaHOapTaMun cepumn
MO3K 61643 [6].

HacToswwuin pasgen He pacnpocTpaHaeTCs Ha nepeHanpsikeHus, BO3HMKaoLwmne B cucTemax nepegadu
UHcpopmaLmu.

MpumeyaHue 2— B oTHOWEHUN NepeHanpsKEeHU NepexogHbIX NPOLECcCoB aTMOCHEPHOro NPONCXOXKOEHWS
pasnuuna Ansa 3a3eMNeHHbIX N He3a3eMINeHHbIX CUCTEM OTCYTCTBYIOT.

MpumMmedvyaHue 3 — KoMMyTaUMOHHbIE MEPEHAMNPSIKEHNS, FEHepUPyeMble BHE YCTAHOBKM W NepegaBaemMble no
NUTaIoLWEN CeTU, HaXoAATCA Ha PacCMOTPEHNM.

MpumeyaHune 4 — Puckylwepba oT nepeHanpsixkeHuii paccmotpeH B MOK 62305-2 [7].

443.2 Knaccudmkauma cTomKocTM o6opyaoBaHMA K UMNYNbCHBLIM HanpsXeHuAM (knaccudu-
KaLusi KaTeropuin nepeHan psHkeHus)

443.2.1 HasHa4yeHue knaccudmkaLuum cToMkocT o6opyAoBaHUA K AMNYNbCHBIM HanpsHkeHUAM
(knaccudpmkaLm KaTeropum nepeHanpsHkeHus)

MpumeyvaHune 1— B Uensx koOpAVHALMM U3OMALMMN B SIIEKTPOYCTAHOBKAX ONpeAeneHbl KaTeropun nepexan-
PSPKEHUST 1 NpeAcTaBneHa COOTBETCTBYIOLLAs KNAcCUUKaLMs CTOMKOCTN 3NeKTPUHeCcKkoro 060pyaoBaHNst K UMMNYNbCHBLIM
HanpsxeHuam (cMm. Tabnuuy 44 B).

MpumevyaHwune 2 — HoMmHanbHaa CTOMKOCTL 060PYAOBAHNA K MMNYNbCHBIM HANPSHXKEHWUAM — 3TO BbIAEPKM-
BaeMoe obopyaoBaHNeM MMMNYNbCHOE HarnpsixeHue, ykazaHHoe N3rotoBuTenem ans o6opyaoBaHns Unu ero 4actm U xapak-
TepuaytoLLiee 3aaHHyto CNocoGHOCTb ero N3oNsiLMKM BbiAepPX1BaTh NepeHanpsixeHus (B cooteeTcTBum ¢ MOK 60664-1 [2],
nyHKT 3.9.2).

CrolikocTb 060pyaoBaHust K UMNYNbCHBIM HaNPsXXeHUsIM (KaTeropust nepeHanpsbkeHuin) Ucnonbayercst
Ansa knaccudukaunn o6opyaoBaHus, NUTa0LWeroca HeNOCPeACTBEHHO OT NUTAoLLEeln CeTH.

3HavyeHUs1 CTOMKOCTU 0BopyaoBaHUA K UMNYNbCHBIM HAanpsbKeHUsIM, BbIBpaHHOro Mo HOMUHAbHOMY
HanpsKeHuto, NpueedeHbl Ans onpeaeneHuna pasnu4uHblX YpoBHEN NpUroagHoCT 060pyA0BaHUs B OTHOLLIEHWUN
cpoka cnyx6bl 1 4ONYCTUMOro pUcka BO3HUKHOBEHUA NoBpexaeHus. Bblbopom ob6opyaoBaHus ¢ knaccuduum-
POBAHHON CTOMKOCTbLIO K UMMYNbCHBIM HaNpPshKeHUsIM BO BCeW 3MeKTpoycTaHOBKe MOXeT BbiTb obecneueHa
KoopAVHaLUs U30NALNU, NOHWKaIoLAaa PUCK BO3HUKHOBEHWUSI MOBPEXAEHUs1 A0 AOMYCTUMOTO YPOBHSI.

MpumedvaHune 3— B GonbWMHCTBE SNEKTPOYCTAHOBOK NEPeHanpsikeHNs NepexoaHbiX NPoLEeCCoB, NepeaaBa-
eMble NTatoLLen CUCTEMOW, HUXE MO XoAy pacnpeaeneHnsa ANeKTPO3HEePrumn 3aTyXalT He3HAUNTENBHO.

443.2.2 CooTHOLWEeHUe MeXay CTONKOCTbIO 060pyAOBaHUA K UMNYNbCHBLIM HanpshKeHUsIM U
KaTeropmsiMmu nepeHanpsxeHus

O6opyaoBaHne €O CTOWKOCTbIO K WUMMYNbCHBIM HanpshkeHUsIM, cooTBeTCTBylowWen IV kaTeropum
nepeHanpskeHUs, NpUroaHo Ans NpMMEHeHUa Ha BBOAE B 3/1eKTPOYCTaHOBKY Wnv B6NM3n Hero, Hanpumep
BblLLE rNaBHoOro pacnpeaenuTensHoro wura. Ob6opyaosaHue IV kateropun obnagaet o4eHb BLICOKOA CTOAKOC-
Tb0 K UMNYNbCHBIM HanNpsxeHusimM, obecneyvsaroLein TpebyeMblil BLICOKUA YPOBEHb HaIEXXHOCTU.

MpumedvaHune 1—Illpumepammn Takoro 060pyaOBaAHNA SIBNSIOTCH SNEKTPUHECKNE U3MepUTENbHbIE NpUbopHI,
YCTPOWCTBA NePBUYHON 3aLlUTLI OT CBEPXTOKA U YCTPONCTBA CINAXXMBAHUS MyTbCauni.

O6opyaoBaHue Co CTOMKOCTLIO K UMY bCHBIM HanpshkeHUsIM, cooTeeTcTayowel |l kateropum nepeHan-
PSHKEHWUS, MPUroAHO ANA NPUMEHEHMUA B CTaLMOHAaPHbIX YCTAHOBKaX HKe No XoAy pacnpeferneHus aneKTpo-
3Hepruu, BkIoYas rnaeHbIA pacnpeennTenbHbIN LWUT, nobecneumBaeT BbICOKUIA YPOBEHb SKCITyaTaLMOHHON
paboTocnocobHocTU.

MpumevyaHune 2—pumepamm Takoro o60pyaoBaHNA ABNSIOTCS pacnpeaenuTenbHbIe WUThl, aBTOMaTUJec-
Kue BbIKIIoYaTenu, 3NeKTPonNpoBOAKU, BKITIOHAs Kabenw, WinHbI, CoeanHUTENbHbIE KOPOGKY, BbIKNIOYaTENH, WTENcenbHbe
po3eTkV B CTALMOHAPHLIX yCTaHOBKaX, 06opyaoBaHne Ans NPUMEHEHNs! B NPOMBILLNEHHBIX YCOBUSIX W HEKOTOpOe Apyroe
o6opyaoBaHue, HanpUMep HENOABWXHO YCTAaHOBNEHHbIE ABUFATENM C NOCTOSIHHBIM NOAKNIOYEHWEM K CTALMOHAPHLIM yCTa-
HOBKaM.
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O6opyaoBaHme Co CTOWKOCTbLIO K MMMYSILCHLIM HAMNpsXKeHUAM, COOTBETCTRYIoLLe Il kaTeropuu nepeHarn-
PSYKEHUSA, MPUrOAHO AN NOAKMOYEHMS K CTaLMOHapHBIM YCTaHOBKaM 1 obecrieumBaeT HopMasbHbIN YPOBEHb
COOTBETCTBUSA TpeBoBaHUAM, NPeAbABNAEMbIM 0BLIYHO K 3N1eKTPONPUEMHUKAM.

Mpumeyvanne 3 —Mpumepamu Takoro 06OPYAOBaHNSA ABNAIOTCA 3MEKTPO6LITOBLIE NPMEOPLI M aHANOTMYHbIE
Harpysku.

O6opynoBaHWe CO CTOMKOCTbLIO K MUMMYTbCHBIM HAaNPshKeHWAM, COOTBETCTBYIoLLE | kaTeropum nepeHarn-
PSYKEHUS, NPUrOAHO AANs UCTIONb30BaHUS TOMNBKO B CTaLMOHAPHbIX 3M1eKTpoyCTaHOoBKaxX 3faHuWii B criydasix, Kor-
Aa Ans orpaHu4eHns nepeHanpsbkeHWin nepexofHbIX NPoLeCccoB A0 3aaHHOTO YPOBHS MPUMeHeHbl cpeacTBa
3aLLMThI, YCTAHOBMEHHbIE BHE 060pYyAOBaHUS.

MpumeyvyaHue 4—lpumepamm Takoro 06opyaoBaHNA ABNSETCA 0GOPyAOBaHNE, COAEPXKALLEE SMEKTPOHHbIE
uenu, HanpUMep KOMIbIOTEpPbI, BbITOBLIE NPUBOPLI C ANIEKTPOHHBIM NPOrPAMMUPOBAHUEM U T. /1.

O60opynoBaHue co CTOMKOCTLIO K UMNYSbCHBIM HANPSXKEHUAIM, COOTBETCTBYIOLLIE | KaTeropum nepeHart-
psbkeHUs1, He IOMKHO NMPUCOEANHATLCA HENOCPEACTBEHHO K pacnpeaennTeNbHOMN SIEKTPUYECKON CETH.

443.3 BbinonHeHue 3aliUTbl OT NepeHanpsikeHUn

3awura oT nepeHanpsxkeHUid AomkHa ObiTb BEINOMHEHa B COOTBETCTBUMM CO crieaylolmMmn Tpebosa-
HUAMU.

443.3.1 3awuTa oT NnepeHanpsXeHU B ANEKTPOYCTaHOBKe

HacTosilmin NyHKT He NPpUMeHNeTCA, ecnu A0MMKHa ObiTb BHIMOMHEHA OLEHKa pUcka B COOTBETCTBUM
c443.3.2.2.

Ecnu ycTaHoBKka NUTaeTCs OT HU3KOBONLTHOWM CETWU, NOSTHOCTLIO NPOMNOXEHHOW B 3eMI1e, U He UMeeT BO3-
AYLWHBIX [IMHWRA, 3HAa4YEHUs1 CTOMKOCTN 060pYA0BaHUA K UMNYIIbCHLIM NepeHanpsikeHUsiM, COOTBETCTBYIOLLMNE
Tabnuue 44B, sBnatoTca gocTaTOMHBIMK, U cNeuuanbHas 3aluTa oT nepeHanpskeHuil aTmocgepHoro npouc-
XOXOeHUs He TpebyeTcs.

MpumeuvaHune 1—Kabenb C N30MMPOBAHHBIMM XUIIAMU U 3a3EMIIEHHON 0BOMNOYKON, NOABELIEHHBIA Ha OMNo-
pax, paccmaTpyBaeTCs Kak SKBUBaNEeHT Kabens, MPONoXeHHOIo B 3emrie.

Ecnu ycTaHoBKa nuTaeTcs OT HU3KOBOMNBLTHOW BO3AYLUHOW NMHUM UMK BKTIOYaeT B cebs BO3AYLUHYIO
FMHMIO 1 YNCO rPO30BLIX AHEW B roay MeHee nnu pasHo 25 (AQ1 B cooTBeTcTBUM ¢ MOK 60364-5-51 [8]), cne-
LMasnbHasi 3aLiMTa oT NepeHanpsikeHnin atMochepHOro NPOUCXOXKAEHNS He TpebyeTcs.

MpumeyaHune 2— HesaBucnmo ot 3Ha4eHnss AQ (B cooTeeTcTBUM ¢ MOK 60364-5-51 [8]) 3awmTa ot nepeHan-
psixkeHnin Ans 06opyaoBaHNS MOXET oKasaTbesl Heo6xoanMmo, ecnu TpebyeTtcst Gonee BbICOKan HAAEKHOCTb UMW OXMAAI0T-
¢s1 6onee BbICOKWE PUCKK (HanpyuMep, noxap).

B oboux crniyyasix 4oKHO BbIThb YaeneHo BHUMaHWe 3aluTe oT NepeHanpskeHWn nepexoaHelX npouec-
coB 060pyA0BaHMS CO CTOMKOCTbLIO K MMMNYSbCHBIM HAMPSXKEHUSIM, COOTBETCTBYOLWEN | kKaTeropnn nepeHanps-
XeHus (cM. 443.2.2).

443.3.2 3awuTa oT nepeHanpsKeHU Npyu NOMOLLU BHELLHUX YCTPOUCTB

Bo Bcex crniyyasix 4OfmKHO ObITb yaeneHo BHUMaHWe 3aluTe oT nepeHanpskeHnii nepexogHbIx npouec-
coB 060pyA0BaHMS CO CTOMKOCTbLIO K MMMNYNbCHBIM HAMNPSXKEHUSIM, COOTBETCTBYOLWEN | KaTeropnn nepeHanps-
XeHus (cM. 443.2.2).

443.3.2.1 3awwra oT nepeHanpsikeHUin B 3aBUCUMOCTM OT BHELLHMX BO3AEeACTBUIA

Ecnv anekTpoycTaHoBKa nUTaeTCcA No BO3AYLUHON NMHUN UMW BKITlOYaeT B ce65 BO3AYLLHYH MUHUIO U YUC-
no rpo3oBbIX AHeN B rody coctasnseT 6onee 25 (AQ2 B cooTBeTcTBMM ¢ MOK 60364-5-51 [8]), 3awmTa oT
nepeHanpsikeHnin aTMocepHOro NPoOUCXoXaAeHUs: Heobxoamma, Npu aToMm He TpebyeTcs, YTOObI 3aLUTHBbI
YPOBEHb 3aLUTHOr0 yCTPONCTBa ObIN BhiLLE, YeM YPOBEHE || kaTeropunn nepeHanpsikeHus!, NprBeeHHbIA B Tab-
nuue 44B.

MpumevyaHune 1— YpoBeHb NepeHanNPsHKEHUA MOXHO peryrnmpoBaTh Npyu NOMOLLM YCTPOMCTB 3aLLUThI OT Mne-
peHanpsixeHui, yCTaHOBMNEeHHbIX B6NM3n BBOA B SNIEKTPOYCTaHOBKY, UMW Ha BO3AYLWHbIX JIMHWSX (CM. MpunoxeHwe B), unm
B 9NEKTPOYCTaHOBKE 30aHus.

MpumevaHune 2 —BcoorBercTBum ¢ MOK 62305-3 nyHkTom A.1 [4], yucno rpo3oBbIX AHeN B rogy, pasHoe 25,
3KBMBaneHTHo 2,5 yagapam MonHum Ha 1 kM2 B rod. 370 BbIBE4EHO M3 copmynbl

Ng =01 Ty
rae Ng — vacroTa yaapoB MOnHUK Ha 1 KMZ B rog;
T4 — 41CNO rPO3OBbLIX CYTOK B rOAY.
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443.3.2.2 3awura oT nepeHanpskKeHNn B 3aBUCMMOCTU OT OLLEHKU pUcKa

NMpumeyanwne 1— Mertop obwen oueHkm pucka npuBeaeH B MOK 62305-2 [7]. B pasgene 443 npuHsTo cyuiec-
TBEHHOE ynpolueHue 3toro meroga. OHO OCHOBaHO HA KPUTUYECKOWN ANuHE de BXOOSILLMX MMHUIA U YPOBHE NMOCNEeACTBUMN,
YKa3aHHbIX HUXeE.

[lna pasnuyHebIX ypoBHEW 3alUTLl paccMaTpuBaloTes cneaylowme nocneacTsus:

a) KacawLmecs 4enoBe4eCckon XXN3HU, HarnpumMep cuctem BesonacHoCTU, MeauLMHCKoro obopyaoBa-
Hus B 6onbHULUAX;

b) kacawowmecs npepaoctaBneHna ycnyr HaceneHuto, HanpyMMep HapyLleHU B KOMMYHarbHbIX CeTSX,
LEHTPOB MHPOPMALMOHHBIX TEXHONOTUI, My3€eeB;

C) Kacawlmecsa KOMMePYECKON U NPOMBILLIIEHHON AeATeSTIbHOCTU, HanpuMmep oTenen, 6aHkoB, NPOMBbILL-
NEeHHbIX NPeanpPUATUI, TOProBbIX PbIHKOB, CEINbCKOXO3SANCTBEHHBIX NPeanpusTuiA;

d) kacarowmeca rpynn oTaenbHbIX Niogei, Hanpumep GOMNbLUMX XUMbIX 30aHAA, LiepKBel, OUCHBIX
nomMeLeHUI, KOS,

e) Kacawwuecs oTaenNbHbIX Noaen, HanpUMep KUnbiX 30aHUA, He6oNbLLIMX OPUCHBIX MOMELLIEHWUIA.

Ana ypoBHel nocneACTBUNA, yKazaHHLIX B NepevyMcrneHusix a)—c), 3alura oT nepeHanpsbkeHun Heobxo-
avma.

MpumedvaHune 2— He TpebyeTcs BLINOMHATL PACYETHYIO OLIEHKY pUCKa Ansl YPOBHEW MOCNEACTBUN, YKa3aH-
HbIX B NEPEYNCIIEHUsIX a)—C), T. K. pe3ynkTaTom Takoro pacyeta Bcerga siBnsieTcsi He0bXoAMMOCTb BbINOMHEHUS 3aLWUUTbI.

Ona ypoBHe nocneAcTBUN, ykazaHHbIX B nepeuncneHusix d) u e), peboBaHue K BbIMOMHEHMIO 3aLUMThLI OT
nepeHanpsiKeHU 3aBUCUT OT pe3ynbTaToB pacyeTa. PacueT osmkeH 6bITb BLIMOITHEH C UCNIONb30BaHUeM op-
Mynbl, YkazaHHOW B NpunoxeHuu C Anda onpegeneHus 4nvHbl d, KOTopasi MpUHSTa Mo cornalleHunio U HasblBaeT-
CS1 YCITOBHOW ANNHON.

3awmTa oT nepeHanpskeHus TpebyeTca, ecnn d> d,.,

roe d — ycrnoBHas AfMHa B KM NUTaOLLEN IMHUN paccMaTpuBaeMoro COOpYXXeHUsl C MakCuMaribHbIM 3Ha-
yeHnem 1 km;

d, — KpuTudeckas anuHa;

d. B KM paBHa 1/Ng — ONnS YPOBHA NOCNeACTBUI, YKazaHHBIX B nepedncneHuu d), n pasHa 2/Ng — AnAa
YPOBHS NOCNEACTBUI, YKaszaHHbIX B TepedYucneHum e),

rge Ng — yacToTa yaapoB MOMHMM Ha 1 kM2 B rog,.

Ecnu pacuyeT nokasblBaeT, YTO yCTaHOBKA YCTPOWCTB 3alUMThl OT nepeHanpsbkeHnin Heobxoauma, To
3aLUMTHBIN YPOBEHb STUX YCTPOWUCTB A0MKeH ObITh Bhille, YeM YPOBEHb NepeHanpsbkeHun kateropun I, npuse-
[eHHbIN B Tabnuue 44 B.

443.4 TpebGyemasi CTOMKOCTbL 060pPYyAO0BaHUA K UMMYNbCHLIM HanpsiKeHUsiM

O6opyanoBaHue A0MKHO BbITb BEIGPaHOo Tak, YToObl ero HOMUHarbHas CTOMKOCTb K MMMYIbCHLIM Hanpsi-
XeHuamM Bbina He MeHee TpeByeMoi CTOUKOCTH K UMMNYMbCHBIM HarpsbkeHUsIM, ykasaHHo B Tabnvue 44 B.

Tabnwnua 44 B— Tpebyemas cTONKOCTb 060PYAOBaHNS K UMNYINbCHBIM HaNpPsiKeHWAM

HomuHaneHoe HanpskeHue yCTaHOBKI/Ia), B Tpebyemas CTOMKOCTb K UMMYNbCHBIM HANPSHKEHUAM, KkBP)
OBopvaoRaHNS Ha O6opynosaHus OnekTpobbITOBbIX CneuuasnsHo
T OpHodasHble PyA aHO pacnpenenuTenbHbIX npubopos u 3aLLUMLLEHHOTO
p:XcszsHb'e cUCTEMBI CO BB?E/GKZ yeCTo HM:Ky 1 KOHEYHbIX Lenei | 3NIeKTPONpUeMHNKOB oBopynosaHus
MCTEMbI cpeaHen TouKon e eHanT ;)KF;HMH) (Il kaTeropusa (Il kateropus (I kateropus
P P NepeHanpskeHusl) | nepeHanpsikeHus) | NEepeHanpsbkeHus)
— 120—240 4 2,5 1,5 0,8
230/400
277/480 — 6 4 2,5 1,5
400/690 — 8 6 4 25
1000 — 12 8 6 4
a)__ g cooTBeTcTBMM ¢ MOK 60038 [9].
b) — UMNyJIbCHOE BblAEpPXMBaeMoe HanpshkeHne Mexgy NIMHenHsIM1 nposogHukamu n PE.
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444 Mepbl 3aWMUTbI OT INEKTPOMArHUTHbIX BO3OENCTBUNA

444.1 O6wue TpebGoBaHuA

HacToawumn pasgen coaepk1t ocHoeononaraoLme pekomeHaaLmm no nogasneHuo 3NeKTpoMarHnTHelX
rnomMex. QrneKTpoOMarH1THasi NoMexa MOXeT PacCTPOUTb UMK MOBPeaUTb CUCTEMbI MHOPMALIMOHHBIX TEXHONO-
rin, c6opyaoBaHne MHPOPMaLMOHHBIX TEXHOMOIMIA, a Takke 06opyaoBaHNe € 3NeKTPOHHLIMU KOMMNOHEeHTaMu
unu uensamu. Tokn, BoO3HUKatoLMe Mpu rpo3oBbIX paspsifax, KOMMYyTaLMOHHBIX onepaLusix, KOPOTKUX 3amblka-
HUSIX, U Opyrne 3neKTpOMarHUTHble SIBeHUS MOryT MPUBOAUTL K BO3HWKHOBEHUIO MepeHanpsikeHuin u
3NEKTPOMarHUTHbIX MoOMeX.

Takue Bo34eNCTBUS ABNSOTCA Hanbornee THKeNbIMU:

- MPU HANMYNN 3aMKHYThIX MeTanMyeckmux KOHTYpoB 6onbLIOK NoWaaun n

- NpuY Npoknaake no obLwum Tpaccam B 34aH1N pa3fMYHbIX 3MeKTPonpoBOAOK, HanpuMep, Aa CUNIOBOTO
nUTaHKA 1 ANa nepeaadn MHPOPMaLMOHHBIX CUrHaNoOB, NpeAHasHavyeHHbIX Ans 06opyaoBaHua nHopmaLm-
OHHBIX TEXHOMOTNIA.

3HaveHne HaBeAeHHOTO HanNPsHKEHNs 3aBUCUT OT KPYTU3HBLI HapacTaHus di/dt Toka NOMexXnn ot pazmepoB
KOHTYpa. CunoBble kabenu, no KoTopbiM NPOoTeKaoT 60sbLLIME TOKU C BBICOKUM 3HAYEHUeM KPYTU3HBI HapacTa-
HWs1 ToKa di/dt (Hanpumep, NyckoBble TOKK ABUraTenemn MM ToB UMM TOKWU, perynupyembie nonynpoBoAHNKOBI-
MU BbINPAMUTENAMK), MOTYT HAaBOAUTb B Kabernsix cuctem MHopMaUNOHHBIX TEXHOMOMMIA NepeHanpsikeHus,
KoTopble MOryT BO3delcTBOBaTb Ha obopyaoBaHue WHGOPMALMOHHBIX TEXHOMOMMA W aHanoruyHoe
o6opyaoBaHWe UNn nospexaaTh ero.

B nomMeLLeHUsAX MeANLIMHCKOTO HasHaYeHUs 1 BONN3nU HUX 3NeKTpuYeckue Unmn MarHUTHbIe Nons, cBA3aH-
Hble C 3NEeKTPUYECKUMN YCTaHOBKaMK, MOTYT Bbl3biBaTb NoMexu B paboTe meauumnHckoro o6opyaoBaHus.

HacTosawuin pasgen cogepkut MHopMauuio Ans cneuMannctos B 0611acTu CTPOUTENbCTBA 30aHuinl n
AN creuManncToB No NMPOEKTUPOBAHUIO U MOHTaXY 3MNEKTPOYCTaHOBOK 3A4aHUN, Kacalolyocsa HEeKOTOpbIX
peLleHni, orpaHnYnBaroLWLMX 3NeKTpOMarHuTHele Bo3aenctaus. OCHOBHOE BHUMaHWe yaeneHo BO3AenCcTBu-
SIM, KOTOPbIE MOTYT MPUBECTU K BOSHUKHOBEHUIO MOMEX.

444.2 (cBo6opHbIN)
444.3 TepMuHbI U onpegeneHus

OcHOBHbIe TepMUHBI U onpeaeneHua npuseaeHbl B FOCT P 50571.1. B HacToslleM cTaHgapTe NnpuMeHe-
Hbl CcriedyloLMe TePMUHBI C COOTBETCTBYIOLMMN ONpeaeneHNnAMN:

444.3.1 cuctema ypaBHuBaHuA noteHuunanos (bonding network BN): CosokynHocTb B3aumocoeau-
HEHHBIX NMPOBOASLLUNX KOHCTPYKLMIA, KOTOpaa obecnevymBaeT «3M1eKTPOMarHUTHBIA SKpaH» ANs 3NeKTPOHHbIX
CUCTEM Ha YyacToTax 0T MOCTOSHHOIO TOKa A0 HA3KON paanovacToThl.

MpumeyaHun e— TepMUH «3NEKTPOMarHUTHbIN 3KpaH» o3Havaer Mniobylo KOHCTPYKLMIO, UCTIONb3YEMYIO Ans OT-
BeZEeHWs Mo APYromy KaHany, briokMpoBaHns unv co3gaHns NPenAaTCTBUSA MPOXOKAEHMIO SNEKTPOMarHUTHON aHeprun. B 06-
LEeM Cryvae cucTeMa ypaBHVMBaHUS NOTEHUMATIOB He TpebyeT NpucoeanHeHusi K 3eMre, O4HaKo cMcTema ypaBHUBaHUSA No-
TEHUWarnoB, paccMaTpmBaemas B HacTosILLEeM CTaHaapTe, NpUcoeavHeHa K 3emre.

444 3.2 konbLeBOW NpOBOAHUKypaBHUBaHUA noTeHuuanos (bondingring conductor BRC): 3asem-
naoWwas WuHa, BbiNoSHeHHas B BUAe 3aMKHYTOro KonbLa.

MprvmeyaHue— OGbIYHO KOMNbLEBON NPOBOAHWK YPaABHUBAHWA MOTEHLUMANOB, KaK 4acTb CUCTEMBI YpaBHUBA-
HUA NOTeHUnanoB UMeET MHOXeCTBEHHblE COeaUHEHUsA C 06LLLel7l CUCTEMOWN ypaBHMBaHNA NOTEHUMArOB, YTO yny4waert ero
3P PEKTUBHOCTD.

444 3.3 coBMelleHHass cucteMa ypaBHUBaHMA noTeHuuanoB (common equipotential bonding
system CBN): Cuctema ypaBHuBaHUs noTeHUManos, obecnevnsatollas 3aWwMTHoe ypaBH1BaHWe noTeHuma-
NoB 1 oyHKLMOHaNbHoOe ypaBHUBaHWe NOTeHLManos.

444 3.4 ypaBHMBaHue noTeHUManoB (equipotential bonding): 3nekTpuyeckoe coeamHeHne Nnposoas-
LWMX YacTeln 4Ns1 JOCTUXKEHNS SKBUMOTEHLNANBHOCTU.

44435 ceTb 3asemnsawwux 3nektpoaoB (earth electrode network): YacTb 3asemnstoLero
YCTPOWCTBA, COCTOsILLas U3 coeAUHEHHBIX MexXay coBol 3a3eMNAOLLIMX 31EKTPOAOB.

444 3.6 cuctema ypaBHUBaHUA MNoOTeHUManoB ceTtyatoro Tuna (meshed bonding network
MESH-BN): Cuctema ypasHMBaH/s NOTEHLUANOB, B KOTOPOWN BCE COOTBETCTBYIOLLME OMOPHBLIE KOHCTPYKLIK,
CTOWKN, WKadbl, a Takke obpaTHbIA NPOBOA CUIOBON CETU NMOCTOSAHHOTO TOKa CoeAMHeHbl Mexay coboi 1 ¢
COBMeLLIeHHON CUCTEMOW ypaBHUBaHUS MOTEHLMANOB BO MHOXECTBE TOYEK U MOryT obpasoBblBaTe hopmy
CeTKN.
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MpumeyaHue— Cucrema ypaBHUBaHUSA NOTEHUMANOB B BUAE CETKN YCUNMBAET 3(pDEKTUBHOCTb COBMELLEH-
HOV CUCTEMbI YPABHUBAHUS! MOTEHLMASIOB.

444.3.7 WyHTUPYKOLWMIA NPOBOAHUK ypaBHMBaHUA NoTeHLuanos/napannenbHbIi 3a3eMNA0WUA
npoBogHuk (by-pass equipotential bonding conductor/parallel eaarthing conductor PEC): 3asemnsaiowmn
MPOBOAHMK, NPUCOEANHEHHBIA NapannensHo 3kpaHam kabenem, nepeaaoLmx curHansl umnnu uHgpopmauuio,
ANs orpaHUYeHNs ToKa, MPoTeKaloLwero no akpaHam.

444.4 MNopaBneHue 3NEeKTPOMarHUTHbIX NOMeX

Mpu NPOEKTUPOBAHMN U MOHTaXKEe 3M1EKTPUYECKON YCTAHOBKM criegyeT NPUMEHSITb yKa3aHHble B HAacTOA-
LeM pasaene Mepbl NOHVKEHUS 3NIEKTPUYECKIX U 3NEeKTPOMarHUTHBIX BO3AEUCTBUIA Ha aneKTpudeckoe o6opy-
AoBaHue.

CrefyeT NPUMeHSITb TOMBKO Takoe anekTpudeckoe obopyaoBaHne, KOTopoe oTBevYaeT TpeboBaHUAM
COOTBETCTBYIOLLUMX CTAHAAPTOB Ha 3NIeKTpoMarHuTHyto cosmectumocTb (AMC) unu tpebosarHuam k AMC cooT-
BETCTBYIOLLMX CTAHAAPTOB Ha NPOAYKLUMIO.

444.4.1 UCTOYHUKMU aNEeKTPOMarHUTHbIX NomMex

OnekTpuyeckoe 060pyaoBaHNe, YyBCTBUTENBHOE K 9NEKTPOMarHMTHLIM BO3AENCTBUAM, HE AOMKHO pac-
nonaratbcsl B6MU3n NoTeHLManbHbIX UCTOYHUKOB 3N1EKTPOMArHUTHON 3MUCCUM, TaKUX Kak:

- KOMMYTaLMOHHbIE YCTPONCTBA AN MHAYKTUBHBIX HArpysok;

- aneKTpuUYecKkne asurateny;

- (brIoopecLeHTHoe ocBeLleHune;

- CBapOYHble MalUUWHbI;

- KOMMbIOTEPBI;

- BbINPAMUTENN;
npepbiBaTenu;

- YacToTHble NpeobpasoBaTenn /perynaTopsl;

- M ThI;

- TpaHcdhopmaTopsl;

- KOMMJIEKTHbIe KOMMYTaLNOHHbIE YCTPONCTBA;

- cunoBble pacnpegenurenbHble LWMHONPOBOAbI.

444.4.2 Mepbl NOHUXEHUSA 3NEKTPOMarHUTHbIX NoMeXx

Cneaytolume Mepbl yMeHbLUAOT BO3AENCTBME 3NEKTPOMArHUTHLIX NoMex:

a) NpyUMeHeHue A4S 3MeKTprYeckoro 06opyaoBaHNs, YyBCTBUTEbHOTO K 3/1IEKTPOMArHUTHLIM MOMexXaM,
YCTPOWCTB 3aLUMTLI OT NepeHanpsikeHniA U/nnm ounnsTpoBs AN yydLleHUs 311eKTPOMarHUTHON COBMECTUMOCTH
B OTHOLUEHUN KOHAYKTUBHBIX 3N1EKTPOMarHUTHBIX ABMEHNIA;

b) npucoeanHeHne meTannmyecknx obonoyek kabenei K COBMeLLEHHON cucTemMe ypaBHUBaHUA NOTEH-
Luanos;

C) ycTpaHeHue MHOYKTUBHBIX KOHTYPOB MNPy MOMOLLM NPOKNaaKkv no obLwmMmM Tpaccam CUmoBbIX, MHGOp-
MaLMOHHbBIX U CUTHAMbHBIX Lienel B 3NeKTponpoBoaKax.

MpuMeyaHun e — MHdopmaumoHHble kabenn — 3T1o kabenu, NpegHasHa4YeHHble Arsi nepeAaYn CUrHanoB U UH-
hopMaLUOHHBIX JaHHbIX Ans 060pyAOBaHUA UHOPMALMOHHBIX TEXHOMOMMIA U APYroro YyBCTBUTENBHOTO K 3reKTpomar-
HUTHBIM MOMexam 0bopyaoBaHuS;

d) pasgeneHune CUOBbIX U CUrHaMNbHBIX Kabenel v BbINONHeHNe nepeceveHnsl UMY Apyr Apyra, eCrin ato
BO3MOXHO NPaKTU4ecKn, Nog NpsiMelM yriom (cm. 444.6.3);

e) npumeHeHue kabenem ¢ KOHLEHTPUYECKUMN MPOBOAHMKaMU A51S1 yMEHbLUEHUsI TOKOB, HaBeAEeHHbIX B
3aLlMTHOM NPOBOAHUKE;

f) NnpumMeHeHWe CUMMETPUYHBIX MHOrOXWMbHBIX kabenei (Hanpumep, akpaHUpoBaHHbLIX kabenei c
oTAeNbHbIMU 3aLUMTHBIMW MPOBOAHMUKAMM) OS5 3NEeKTPUYECKUX CoeaUHeHUA Mexay npeobpasosatensamu un
3NeKTpoABUraTeniaiMm ¢ HacToTHO-PerynmpyeMbiMu npusoaamu;

g) nNprMeHeHne curHasnbHbIX M MHPOPMaLMOHHBIX Kabernein, cooTBETCTBYIOLUX TpeboBaHUAM U3roTOBU-
Tens K 3NeKTpoMarHMTHON COBMECTUMOCTU;

h) npuHanUuMM cMcTEMbI MOMTHUE3ALWNTI

- CUIOBbIE 1 CUrHanbHble Kabenu AomkHbl ObITb OTAENEHbl OT TOKOOTBOAOB CUCTEMbI MOJTHAE3ALLMUTDI
NMBO MUHMMANbHEIM paccTosHUeM, IGO0 NPU NOMOoLLM SKpaHUpoBaHUs. MUHUManNbHoe paccTosAHUE AOMKHO
onpenenaTbcs Npu NPOEKTUPOBAHUN CUCTEMBI MOMNHUE3aWUTLI B cooTBeTCTBUM ¢ MOK 62305-3 [4];

- MeTannuyeckne obonoYKn U BPOHA CUNOBLIX U CUTHANbHLIX Kabenei A0MKHbI ObITb NPUCOEANHEHDI K
cucTeMe ypaBHUBaHWA NOTEHUMANoOB B COOTBETCTBMM C TpeboBaHUSMW MOMHUE3aLMThI, NPUBEAEHHBIMU B
M3K 62305-3 [4] u MOK 62305-4 [5];
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i) npy UCNONb30BaHMN 3KPAHUPOBAHHbIX CUTHAIbHbLIX UM MHOPMAaUNOHHBLIX Kabeneli gna nepegayn
CUrHaN0B U MHPOPMALMKN AOMKHbLI BbITb MPUHATLI MEPbI MO OFPaHNYEHUI0 NPOTEKAHUSA aBapPUHbIX TOKOB CU10-
BbIX CUCTEM MO 3a3eMJIEHHbLIM 3KpaHaM M XXUnaM CUTHANbHbIX UM MHOPOPMAaLMOHHbIX Kabeneli. B 3TOM criyvyae
MOXeT noTpeboBaTbCs Npoknajka A0MOSIHUTENbHbLIX NMPOBOAHMKOB, TaKMX KakK LIYHTUPYOLWMWIA NPOBOAHMWK
ypaBHUBaHMSA NOTEHUMANOB ANSA yCUeHUs akpaHa kabens (cm. pncyHOK44.R1).

Tok noBpexaeHuna

T B

MapannensHblii NPOBOAHUK
[N YCUNEHNST 3KpaHa

PucyHok 44. R1 — LUyHTupyOLWmMii NpOBOAHUK AN YCU/IEHUSA 3KpaHa B COBMELLLEHHON cucteme
ypaBH/BaAHUA NoTeHunanos

MpumevaHune 1— lMpoknagka NpPoBOAHMKA B6AU3M 060M0YKM CUTHANBHOFO UM MHOPMAaLMOHHOro kabens
yMeHbluaeT niaowab KOHTypa, CBA3aHHOro ¢ 060opyfoBaHueM, NPUCOefUHEHHONO K 3eMJ/1e TONbKO 3alUUTHbLIM NPOBOAHU-
KOM. OTa Mepa CyLeCTBEHHO NOHMKAET yPOBEHb UMMNY/bCHbIX 3/IEKTPOMArHUTHbIX BO3AEiCTBUI Npu rpo30BbIX paspsajax;

i) €C/IN CUTHa/bHbIE UK NH(POPMAaLNOHHbIE Kabenn ABNAITCA 06LMMY ANA HECKONTbKUX 34aHWIA, nuTato-
wmxcsa oT cuctembl TT, fo/mKeH OblTb NPUMEHEH LWYHTUPYIOWMNA NPOBOAHWK ypPaBHMBAHUA MOTEHLMANO0B
(cm. pucyHok 44.R2). MUHUManbHOE ceveHre MeHOro WYHTUPYIOLLEro NnpoBoAHMKa AO/HKHO 6biTb 16 MM2 1in
SKBMBaNIEHTHON NPOBOAMMOCTY AN APYTMX METaNN0B. DKBUBA/IEHTHYIO N0 NPOBOAMMOCTY NoLWaAb nonepey-
HOro ceyeHus cnepyet onpefenatb B cooTBeTCTBUN ¢ MOK 60364-5-54 (nyHkT 544.1) [10].

PucyHok 44.R2 — lMpumep 3ameLlarowero Uin WyHTUPYOLWero npoBoAHNKa ypaBHMBaHna noteHunanos B cucteme TT

MpunmevaHne 2 — Ecnu 3a3eMneHHbli 3KpaH UCNoJsib3yeTCAa B KayeCTBe MpoBOAHUKaA OﬁpaTHOI’O TOKa Cur-
HanbHO uenu, Moxet 6bITb npumMmeHeH CABOGHHbIVI KoaKcuasnbHblii kKabesb.
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Mpumevanune 3—Ecnm cornacne 0 NoAKNIOYEHUN IKPAHOB TENEKOMMYHUKALMOHHLIX Kabernen K OCHOBHOM
CUCTEME YPaBHUBAHUS MOTEHLMAMNOB HE MOXET ObITb AOCTUIHYTO, OTBETCTBEHHOCTL 3@ UCKITIOUEHUE ONacHOCTH, KOTopas
MOXET BO3HUKHYTb M3-3a HENOAKIIOUEHUS Takux kabenen K OCHOBHON cUCcTeEME ypaBHUBAHUS MOTEHUMAIOB, BO3NaraeTcs
Ha UX BrajenbLia unv orneparopa.

MpumevyaHnmne 4 — OTBETCTBEHHOCTb 3a yCTpaHeHWe NPobnem, BbI3BaHHbIX Pa3HOCTBIO HAMPSDKEHUIA HA NO-
BEPXHOCTM 3EMINN B NPOTSHKEHHBIX KOMMYHArMbHBIX TENEKOMMYHUKALMOHHbIX CETSIX, BO3IaraeTCcs Ha OneparopoB TENEKOM-
MYHUKaLMOHHON CETU, KOTOPbIE MOTYT MPUMEHUTL Apyrue cnocobbi;

k) nonHoe conpoTUBNEHUE NPUCOEAUHEHWUIA B CUCTEME YPABHUBAHUA NOTEHLMANOB ACIMKHO BbITh NO
BO3MOXHOCTU MUHUMATbHBIM, YTO 06ecneunBaeTca crneayoLmnm:

- 3@ cYeT HaukpaTyaullein ANUHbI NPUcoeanHEHNA Wunn opMbl NONEPEYHOTO CEYEHUS MPOBOAHMKA,
ofecneynBaroLlein HU3Kkoe 3HaYeHne UHAYKTUBHOTO CONPOTUBNEHUA U NONHOTO CONPOTUBNEHUS Ha MeTp Anu-
Hbl Tpacchl (Hanpumep, NieTeHas KOCUYKa C OTHOLIEHWEM LMPUHBI K TONLWWHE NATb K 0AHOMY);

[) ecnusasemMnsiollas WMHA NpegHasHavYeHa AN BbINONHeHNA (hYHKLWIA CUCTEMBI YpaBHUBAHWS NOTEH-
LManoB YCTAHOBKHU, CoAepXXallei 3HauuTenbHoe KonM4ecTeo 060pyaoBaHNA MHAPOPMAaLIMOHHBIX TEXHOMOMUI B
34aHUU, OHa MOXeET BbiTb BbIMOMHEHa B BUAE 3aMKHYTOrO KonbLia.

NMpumevwaHnne 6—3TON Mepe cregyeT oTAaBaTh NPeanoYTEHNE B 3AaHUAX TENEKOMMYHWKAUMOHHOW WH-
aycTpun.

444.4.3 Cucrema TN

Ana NOHWKeHWA 3NeKTPOMarHUTHLIX BO3ASNCTBUIA criedyeT BbiNOMHATbL TpeboBaHWA cneayownx noa-
NYHKTOB:

444.4.3.1 B cywecTBYIOLUMX 34aHUSIX, B KOTOPBIX COAEPXUTCA UNN MOXET coaepXaTbCA 3HaUNTENbHoe
konuyecTeo o6opyaoBaHUa UHHOPMaLMOHHBLIX TEXHOMOMUIA, He pekoMeHayeTCa CoXpaHaTb cuctemy TN-C.

Bo BHOBbL COOpY>KaeMbIX 30aHUAX, B KOTOPbIX COAEPXKUTCHA UMM MOXET COAepXKaTbCH 3HaUYUTENbHOE KO-
yecTBO 060pyaoBaHUs HOPMaLMOHHBIX TEXHOMOMUIA, He AoIPKHA NPpUMeHATLes cucTema TN-C.

MpumevaHue—B nobol anekrpoyctaHoBke cucteMbl TN-C uMmeeTcsi BEpOSITHOCTb NPOTEKAHUS TOKOB
Harpysku Unm TOKOB NOBpeXAeHUs1, OTBETBNSIIOLNXCSH Yepe3 CMCTEMY YPABHMBAHUS NOTEHLMATNOB, NO METANNUYECKUM KOM-
MYHUKaLMAM U KOHCTPYKLUSIM 30aHUS.

444 .4 3.2. BcywecTBYHOWMNX 34aHNSX, TUTAIOWMXCA OT pacnpeaennTenbHbIX 3N1eKTPUHECKUX CeTEN HU3-
KOro HanpsiKeHWs1, B KOTOPbIX COAEPXUTCA UM MOXET CoaepKaTbCA 3HaUMTENbHOE KONMYeCcTBO o6opyaoBa-
HUA MHOPMaLMOHHBIX TEXHOMOrn, AomkHa OblTb ycTaHoBneHa cuctema TN-S, HauMHasa oT BBOAA B
3NEeKTpoyCcTaHOBKY (CM. prcyHoK 44.R3A).

Bo BHOBb COOpYKaeMbIX 30aHWAX, B KOTOPLIX COAEPXKUTCA NN MOXKET COAepXKaTbCH 3HaUYUTENbHOE KO-
4yecTBO 0bopyaoBaHUA HOPMAaLNMOHHBIX TEXHONOMMIA, A0IDKHA BbITb YcTaHoBMNeHa cuctema TN-S, HaumHas
OT BBOJaA B YCTAHOBKY (CM. pucyHok 44.R3A).

MpumedyaHue—3IdhdekTnBHoCTb cuctembl TN-S MoxeT GbITb NOBbIWEHA NPUMEHEHUEM MOHUTOPUHIOBBLIX
ycTpoiicts andbdhepeHumansHoro Toka (RCM) B cooteeTcTBUM ¢ MOK 62020 [11].
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MpoBogHUK ypaBHUBaHUSA
noteHuuarnos N L
(npu HeoGxoaumocTu) PE
—
) PE, N, L
1\
OGopynosaHue 1
i
| ,
S CurHankHbIi
< unu nHopMauUoHHbIN kabenb
1
H ¢
AN
O6opyaosaHue 2
\K pyA
[ Lo
: 1
Mutanne
>>,\/ OT KOMMYHaInbHOW CeTU

1) B HopmankHom paBouem pexvme nageHue HanpskeHns AU B PE-NpoBoaHVke OTCYTCTBYET.
2) KoHTYpbl OFpaHNYEHHOM NoLwaam, co3aaBaemMble CUrHaMbHLIMU UMK MHOPMaLMOHHBIMK KaBensiMn Ans nepe-
Jauy CUrHanoB MU HOPMaLMK.

PucyHok 44.R3A — VicknioueHne TOKOB HENTPANbHOIO MPOBOAHMKA B KOHCTPYKUMW, MPUCOeAVHEHHOW K CUCTEME YPaB-
HVBaHUS NOTEeHUManoB, npumeHeHnem cnctemel TN-C-S ¢ pasgenennem PEN-npoBogHMKka Ha 3awmTHbIN NpoBoaHnK PE
M HenTpanbHbIY NpoBogHUK N Ha BBOAE NMTaHUSA B SNTEKTPOYCTAHOBKY OT KOMMYHAaIbHOW CeTn

444 4 3.3 B cywecTBYOLWMNX 30aHUSAX, B KOTOPBIX YCTAHOBKA HU3KOrO HanpsikeHUs MONHOCTLIO, BKNoYast
TpaHcopmaTtop, 06CnyKMBaeTcs TONMbKO NOTPeduUTenemM 1 B KOTOPLIX COAEPXKUTCS UITM MOXKET codepXaTbCes
3HaYMTENbHOE KONMYEeCTBO 06OpYA0BaHUSA MHPOPMALIMOHHBIX TEXHOMOTMIA, 4OMKHA BbITb yCTaHOBMEHA CUCTe-
mMa TN-S (cm. pucyHok 44.R3B).
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PE, N, L

O6opynosaHue 1

CvrHanbHbIM
unn nHpOopMaLMOHHLIN kabenb

O6opyaoaHue 2

1) B HopmanbHom pabouem pexume nageHmne HanpsikeHnst AU B PE-nposogHuke oTcyTCTBYeT.
2) KoHTypbl OrpaHUYeHHO Nrnolaam, co3faaraemble CUrHanbHLIMU UK MHPOPMALMOHHLIMKU KaBensiMm ansi nepe-

Aauyn CUrHamnoB Unu nHpopmMaumu.

PucyHok 44.R3B — McknioveHne TOKOB HeMTpanbHOro NPOBOAHUKA B KOHCTPYKLUMMW, MPUCOEAUHEHHON K CUCTEME YpaB-
HWBaHWS NOTEHLMANoB, NpUMeHeHnem cuctembl TN-S B aneKTpoyCcTaHOBKE 34aHWA, NUTAoLWeicsi OT COGCTBEHHOTO
TpaHcdopmaTopa notpebutens

444 .4 3.4 Ecnu B cyllecTByloLLEeN ycTaHOBKe BeinonHeHa cuctema TN-C-S (em. pucyHok 44.R4), KOHTY-
pbl, 06pasyemMble CUrHanbHbIMU U NHopMaLMoHHBIMUN kabenamn 4nsa nepeaadn curHanos unmn Hdopma-

Unn, MOryT ObITb yCTpaHeHbl:

- 3aMeHOI BCex YacTen 3MnekTpoyCcTaHOBKM, BbINOMHEHHbIX Mo cucteme TN-C, nokazaHHbIX Ha pPUCYH-

ke 44.R4, cuctemoir TN-S, kak nokasaHo Ha pucyHke 44.R3A, nnu,

- €CN1 Takasi 3aMeHa HeBO3MOXHA, UCKITHHYEeHWEeM CoeANHEHWA pasnnYHbIX YacTei yetaHoBkv TN-S cur-
HanbHBIMMX UM MHOPMAaLMOHHBIMU KaBenamu ANs nepefadn CUrHanos UM MHopMaLmm.
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MpoBoaHYK YpaBHWUBaHUA

noTeHLWanos L
(npu HeobxoaUMOCTH) PEN
3)
[
Nt /
[

PE.N, L

OGopyaosaHue 1

g Y CurHanbHbiv
> UMY MHPOPMALIMOHHBIN kabenb
PE, N, L
O6opyaoeaHue 2
’/& PYA

1} Napenvne Hanpsxenns AU B PE-npoBogHuke B HOPManbHOM paBoyem pexume.

2) KoHTypbl OFpaHUYeHHON MIowWaam, Co3AaBaemMble CUrHanbHbLIMU UK MHAPOPMALMOHHBIMK Kabenamu ans nepe-
Jaumn CUrHanoB unu nHgopmaumm.

3) CtopoHHue npoeogsime yacTu.

Mpwnmedanune— Tok, koTopbiii B cucteMme TN-S npoTekaeT TONbKo NO HENTPanbHOMY NPOBOAHNUKY, B CUCTEME
TN-C-S npoTtekaeT Takke no 3kpaHam UM 3TanoHHbIM NPOBOAHUKAM CUTHArNbHbIX Kabenen, OTPLITbIM NPOBOAAWMM Hac-
TAM M CTOPOHHUM NPOBOAALLMM HACTAM, HANPUMEP METamNOKOHCTPYKLMSIM 3AaHus.

PucyHok 44.R4 — Cuctema TN-C-S ¢ pasgenenHnem PEN-npoeogHuKa Ha 3amUTHBIN NPOBOAHUK PE 1 HEWTpanbHbIn
npoeoAHuK N B CyLLLEeCTBYIOWEN 3NeKTPOYCTAHOBKE 34aHNS

444.4.4 CucremaTT

B cucteme TT, Takol, kak nokaszaHa Ha pucyHke 44.R 5, Heo6xoanmo yuntbiBaTh NepeHanpsikeHNA, KOTo-
pble MOTYT CYLLIECTBOBAaTb MeXy TOKOBEAYLLUMU HYaCTSIMU U OTKPLITBIMU NPOBOASILLMMU HACTAMK B TEX CyYa-

AX, Korga OTKPpbITble MPOBOASILIME YacTU PasfUYHbLIX 34aHU NpUcCoeduHEHbl K pasHbiM 3a3eMNAoLWmuM
YCTPONCTBAM.
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PE,N, L

CuvrHanbHbIn

nnn NHPOpPMaLMOHHLIN kabenb
PE, N, L

O6opyaosaHue 2

1) Napenue Hanpsbkenust AU B PE-npoBoAHVKe B HOPManbHOM paGoyuemM pexmMe.

2) KoHTypbl orpaHMueHHON NnoLaay, co3gasaemble CUrHamnbHLIMU UK MHADOPMaLIMOHHLIMK Kabensmy ans nepe-

Aaym CUrHanoB uUnu MHopmauuu.

PucyHok 44.R5 — Cuctema TT B 3MeKTpOyCTaHOBKE 34aHNsI

444.4.5 CuctemalT

B TpexdpasHoin cucteme IT (cM. prcyHok 44.R6) cnegyeT y4uTbIBaTh, YTO MPU € AMHUYHOM NOBPEXAEHNN

n3onAaLnn mexay NNHENHBIM NpPoOBOAHNKOM U OTKprTOIZ I'IpOBOﬂ,FlLLI,eIZ YacCTbHO HAMNMpAXeHNe Mexay HernoBpex-
OEHHbIM JIMHENHBIM NPpOBOAHUKOM U OTKprTOIZ I'IpOBOﬂ,FlLLI,eIZ YacCTbO MOXET OOCTUratb YpOBHA NNHENHOoro

HanpsaxeHu4.

MpumMeyaHne— INeKTpoHHOe 06GOpPyAOBaHME, NMUTaHUME KOTOPOro OCYLECTBMSIETCS HEMOCPeACTBEHHbLIM
NOAKIIOUEHUEM MEXAY NNHENHBIM NMPOBOAHNKOM U HENTParbHbIM NPOBOAHWKOM, AOIMKHO BhIAEPXUBATL Takme nepeHa-
NPsPKEHUST MEXAY NNHENRHBIM NPOBOAHUKOM W OTKPbITHLIMU NMPOBOASILLMMUN YacTsiMKU (CM. COOTBETCTBYIoLWee TpeboBaHve
FOCTP M3K 60950-1 Ha o6opyaoBaHne MHpOPMaLMOHHbBIX TEXHOMOTUIA).
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MpoeoaHUK ypaBHUBAHUSA
noTeHuuManoe
(npu Heo6xoauMocTH)

OGopynosaHue 1

CurHanbHbIn
2) U1 MHEGOPMAaLMOHHbIN Kabenb
PE,N, L

AUY

O6opyaosaHue 2

1} Napenve HanpsikeHns AU B PE-npoBoaHuke B HOpManbHOM pabodem pexnme.

2) KoHTypbl orpaHMYeHHON nnowiaam, cosaaraemMble CUrHanbHLIMM MU MHAOPMAaLMOHHBIMK KaGenamn ansa nepe-
Aauv cUrHanoB unu nHgopmaumm.

PucyHok 44.R6 — Cuctema IT B anekTpoycraHoBke 34aHus

444.4.6 MNuTaHUe OT HECKONMbKUX UICTOYHUKOB
Mpyn NUTAHUM OT HECKOIBKNX UCTOUHUKOR crieayeT NpUMeHaTs Mepbl, ykasaHHble B444.4.6.11444.4.6.2.

MpumeyaHue—Tpu NPUMEHEHNU MHOTOKPATHOIO 3a3eMIIeHUS HENTPanbHbLIX TOYEK MCTOYHUKOB NUTaHWSA
TOKV B HEMTparnbHbIX NPOBOAHUKAX MOTYT NpoTekaTh B 06paTHOM HanpaBneHun K COOTBETCTBYIOWEN HENTPaNbHON TOUKe
He TOMNbKO MO HENTPanbHOMY NPOBOAHUKY, HO Takxke U MO 3alUMTHOMY NPOBOAHWMKY, Kak Moka3aHo Ha pucyHke 44.R7A. Mo
3TOV MpUYMHe CyMMa napumanbHbIX TOKOB, MPOTEKAOLWMX B YCTAHOBKE, ke He OyeT paBHa Hynio, B CBS3M C YeM co3aaeT-
€Sl napasuTHOE SMNeKTPOMarHMTHoe Mone, aHanorniHoe co3gaBaeMomMy OQHOXMITbHbIM Kabenem.

B cnyyae npumeHeHNa oQHOXKUIBHBIX kKabenei, No KoTopbLIM NpoTeKaeT NepeMeHHEbIR TOK, BOKPYT Mpo-
BOAHMKA XWnbl kabens oBpasyeTca KPYroeoe aNneKTpoMarHuTHoe nome, KoTopoe MOXET BO34eWCTBOBaTb Ha
aneKTpoHHoE oBopyaoBaHne. AHanorMyHble Noss co34arnTCs Takke TOKaMM rapMOHWK, HO 3Ty NONs 3aTyxakT
GbiCTpee, YeM Te, KOTOPbIE CO34a0TCA OCHOBHBIMU TOKaMM.
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1- NCTOYHUK t 3neKTpoycTaHOBKa, 2-7 NCTOYHMK
nuTaHus | | nuTaHua

PucyHok 44.R7A — Cuctema TN-S € HECKO/IbKUMU UCTOYHUKAMMN MUTAHUA U C HEAONYCTUMbIM MHOTOKPATHbLIM
coeguHeHnem mexay PEN-npoBogHMKOM 1 3eMneit

444.4.6.1 TuTaHne OT HECKOJIbKMX NCTOYHUKOB B Cucteme TN

B cnyyae nutaHus anekTpoycTaHOBKM B cucteme TN OT HECKOSIbKMX MCTOYHWKOB HENTpasibHble TOUKM
BCEX UCTOYHUKOB NO COOGPaXeHUAM 3/1eKTPOMArHUTHOW COBMECTUMOCTU [O/MKHbI OblTb COEAUHEHBI MexXAay
co60W M301MpPOBaHHbLIM NPOBOAHNKOM, NPUCOEANHEHHbIM K3eM/1e BOAHON 06l el N8 BCEX UCTOYHUKOB TOUKe,
pacnosioXXeHHOoW B LLeHTpe MexXAay UCTOYHUKaMun (CM. pucyHok 44.R7B).
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a) He ponyckaeTcs HENOCPEACTBEHHOE NPUCOSOUHEHWNE K 38MIEe HU OAHOI HEUTPANLHON TOUKK TpaHctopMarTopa
WU reHeparopa.

b) MpoBoaHMK, coeaMHAIOLMIT HeMTpanbHbIe TOUKM BCeX TpaHChopMaTopoB UM BCEX FeHepaTopoB, A0MkeH BbiTb
M30NUPOBaHHbIM. DTOT NPOBOAHUK ABnsieTcs PEN-npoBogHUKOM U MOXET BbITh Tak M 0603Ha4YeH, OAHAKO OH He AOoMKeH
NPUCOEIMHATLCA K 3NEKTPONPUEMHMKEM, O YEeM J0JTKHA ObITb BbiNoSIHEHa NpeaynpexaaloLLasl Haanueh, NPUKpenneHHas
K HEMY UINK YCTAHOBIEHHAsA PAAOM C HUM.

©) [1omkHO GbITb BBINOMHEHO TOMBKO OFIHO COEAMHEHNE MEXY B3aUMHO COSIMHEHHBIMN HENTPaNbHBIMU TOHYKaMM
WCTOYHMKOB NuTaHusl u PE-NpOBOAHUKOM. 3TO COEIMHEHMNE AOIDKHO HAaXOAMTLCS BHYTPU [NABHOMO pacnpeaenurensHoro
wuTa.

9) MoxeT 6bITb BLINOMHEHO AOMOMHUTENBHOE 3a3emreHne PE-NpoBOHMKA B 3NEKTPOYCTaHOBKE.

PucyHok 44.R7B — Cucrema TN-S ¢ HECKONbKUMM UCTOYHUKAMM NUTAHUS C NPUCOSANHEHUEM HENTPANbHBIX TOYEK
K 3eMIe B OOQHOW U TOM e Touke

444 .4.6.2 MuTaHWe OT HECKOMbKUX UCTOYHUKOB B cucteme TT

B cnyyae nuTaHusi aneKkTpoyCTaHOBKN 3NEKTPOIHEPINen OT HECKONbKUX MCTOYHMKOB B cucteme TT no
CO06parKeHMsIM 3MeKTPOMarHMTHON COBMECTUMOCTH PEeKOMEHAYeTCs, YTO6bl HerTpanbHble TOYKU BCeX NCTOY-
HWKOB BbInu coeguHeHbl Mexay coboW 1 NpUcoeANHEHbI K 3eMIe TOMNbLKO B OAHOM TOUKE, PAcrnONOXEHHOW B LIeH-
Tpe Mexay UCTOUHUKaMU (CM. pucyHok 44.R8).
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a) He fonyckaeTcA HENOCPeACTBEHHOE NPUCOEMHEHME K 3eMNe HN OAHON HeNTPanbHON TOUKM TpaHcopmaTopa
Unu reHepaTopa.

b) MpoBoaHKK, coeanHAIOLLMIT HENTPANbHBIE TOUKKM BCEX TPAHC(OPMATOPOB Ui FEHEPaTOPOB, I0MKEH BbiTh M30-
NUPOBaHHBIM. TOT NPOBOAHUK ABIAETCA HEOATPANbHLIM NPOBOAHUKOM U MOXET 6bITb Tak u 0603Ha4eH, 0OAHAKO OH He Ao1-
KEeH NPUCOEAMHATLCS K ANeKTPONPUEMHUKaM, 0 YeM AoMmkHa GbiTb BbINOSIHEHA NpeAynpexaaloLas HaanMCb, NPUKpPenreH-
Hasi K HEMY UITM yCTaHOBINEHHas PAAOM C HUM.

©) [IomKkHO 6biTb BLIMOMHEHO TOMLKO OAHO COEANHEHUE MEXAY B3aUMHO COEMHEHHBIMU HENTPANbHLIMU TOUKaMM
UCTOYHUKOB NUTaHWUA U HEUTpanbHLIM NPOBOAHMKOM. 3TO COeAUHEHUE AOMKHO HAaXOAUTLCA BHYTPU FNaBHOro pacnpene-
NUTENbLHOTO LyMTa.

PucyHok 44.R8 — Cuctema TT ¢ HECKONBKUMMN MCTOYHUKEMU NMUTaHNSA C NPUCOEANHEHNEM HEUTPAarbHbIX TOYEK
K 3eMne B OHO U TOW e ToukKe

444.4.7 MNepeKnioYeHNe UCTOYHMKOB MUTAHUA

B cuctemax TN nepekrnioyeHUe NMTaHUs C O4HOIO MCTOYHUKA Ha APYroi ICTOUHUK IOIDKHO BLIMOMHATLCA
npy NMOMOLLM KOMMYTALMOHHOIO YCTPOWCTBA, NMEPEKIIoYaloLLEero OAHOBPEMEHHO NMUHENHLIE NPOBOAHUKA U
He#TparbHbI NPOBOAHMK, €CMM OH UMEETCS B SIeKTPOyCTaHOBKe (CM. pucyHku 44 R9A, 44 R9B, 44 .R9C).
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AneKTponpuemMHuK

MpunmedaHune— Takoe nepeknioyeHne NPegoTepaLLaeT BO3HUKHOBEHNE 3NTEKTPOMarHUTHLIX Nonei, co3aa-
BaeMbIx BnyxaatoWwymMmn TOKaMU B OCHOBHON CUCTEME NNTaHNA 3NEKTPOYCTAHOBKU. CyMma TOKOB B 0HOM kabGene aonxHa
6bITb paBHa HyM0. 3TO rapaHTMpyeT NpoTekaHue pa3HOCTU TOKOB NUHENHLIX MPOBOAHUKOB MO HENTPaNbHOMY NPOBOAHUKY
TOMbKO TOW LieNK, Ha KOTOPYIO NEPEKIIoYaeTCH NUTaHNE 3NEeKTPOYCTAHOBKN.

Tokun 3-11 rapmoHnku (150 'U) NMHERHBIX NPOBOAHUKOB [06ABNAIOTCA K TOKY HEMTPaNbHOIO NPOBOAHUKA C TEM Xe
camMblm yrnom caeura gas.

PucyHok 44.ROA — lMepekrioueHne NUTaHus Ha anbTepHaTUBHBIN TpexdasHbIi UCTOYHMK 4-MOMIOCHBLIM
nepeknioyarenem
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MpumeyaHune — MepeknoyeHne Ha Pe3epPBHbIA UCTOUHUK NUTaHUS BTPeX(a3Hoi CeTU Npy NOMOLLM HECOOT-
BETCTBYIOLLIEr0 TPEXMOJIICHOIO Nepek/oyaTens NPUBOAMT K MPOTEKAHMIO HEXENATeIbHbIX YPaBHUTE IbHbIX TOKOB, KOTO-
pble CO34al0T 3MIEKTPOMArHUTHbIE MOJISI.

PucyHok 44.R9B — lMpoTekaHne TOKOB B HElTpasibHbIX NPOBOAHUKAX MPU NEPEKTIOHYEHUN HA a/lbTEPHATUBHBIN
TpexdasHblii ICTOYHMK NUTaHWSA HECOOTBETCTBYIOLLMM TPEXMOMIOCHBIM Nepekoyarenem
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MpwuMeyanune—prucoeanHeHne K 3emne BTopuyHon Lenu arperata 6ecnepebontoro nutanusa (ABI) He
aBnseTcs ob6sa3arenbHbiM. ECn 3TO NpucoeanHeHne He BLINOMHSAETCs, B peXxume nutanusi oT AbIN nutanne 6ygeTt ocywie-
CTBINATBLCA NO TUNY CUCTEMBbI |T, a B peXumMme NuTaHus ¢ napannenbHblM BKNKO4YEHUEM NCTOYHUKOB NUTaHNA TUN 3a3emne-
HUA 6y,u,eT COOTBETCTBOBATbL TUMY CUCTEMBbI 3a3E€MNEHNA OCHOBHOIO NCTOYHMKA.

PucyHok 44 .ROC — lMepekntoveHne Ha ogHOMasHbIi anbTePHATUBHBLIA MCTOYHUK MMTAHNA 2 — NOMIOCHBIM
nepeknyarenem

444.4.8 KomMyHuKauuu, Bxogsuime B 3gaHue

MeTannunyeckue Tpybonposoabl (Hanpumep, Tpyobl BoJOCHaBXeHNs, razocHabXeHnst U LeHTpanbHoro
OTONMNEHNS), CUNOBbIE U KOHTPOMbHbIE Kabenu NpeanoyTUTeNsHO OMKHBI BXOAUTL B 34aH1e B OLHOM U TOM e
mecTe. MeTannuueckne Tpy6bl U MeTannunyeckas 6poHs kabenei AomkHbI GbITe NPUCOEANHEHDBI K TMABHON

3a3eMNAI0LWEN LWHE NPy MOMOLL NPOBOAHUKOB, MMELLUX MUHUMATTLHOE NOMHOe CONPOTUBIIEHNE (CM. PUCY-
Hok 44.R10).

Mpwn™eyaHne— B3anMHoe coearHeHne KOMMYHVKaLWI pa3peLlaeTcs TOMbKO C COrnacus oneparopa BHell-
HUX ceTen.
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Tpy6bl BogocHabxeHus, rasocHabxeHns,
LEeHTPanbHOro oTonneHus, KaHanmsaumm

3LlU — rnaBHas 3asemnstowlas WwuHa; / — HaBeaeHHbI TOK

MpumedaHune—IpeanovuTuTenbHbIM SBASIETCH BBOA B OAHOM MECTE, T. K. MPU 3TOM 3HaueHne pasHoCcTh
noTeHUMarnoB Mexay pasnunyHbIM1 KOMMYHUKaUmsaMm 6rnmako k Hynto U~ 0 B.

PucyHok 44.R10 — Mpumep BBOAA OpOHUPOBaHHbLIX Kabernel u meTannmyeckux Tpyo B 3gaHve B 04HOM MecTe.

Mo coobpaxeHUsAM 3neKkTpoMarHUTHON COBMECTUMOCTU 3aMKHYThIE NYCTOTHI 34aHUS, B KOTOPLIX pasMe-
LLeHbI YaCT U 3MEKTPUHECKON YCTaHOBKM, AOMKHbI ObITh 3ape3epBUPOBaHbI UCKITIOUUTENLHO ANS 3NEeKTPUYECKo-
ro u 3anNekTpoHHoro obopyaoBaHust (Hanpumep, Ofsl YCTPOWACTB MOHWUTOPWHIra, yrpaBneHus, 3aliuTbl U
coeaVHUTENbHbIX YCTPOUCTB), s 06CryKUBaHWA KOTOPOro AoSPKeH bbiTb 0becneyeH gocTtyn.

444.4.9 YcraHOBKa B OTAENbHbIX 34aHUAX

Ecnun pasHble 30aHns UMeIoT oTAenbHble CUCTEMbl YpaBHUBaHUS MOTEHUUAOB, ANs NepeAayun curHanos
U UMHOPMALMOHHBIX AaHHLIX MOTYT ObiTb MCMOMb30BaHbl BOJIOKOHHO-ONTUYECKNe kabenu, He umetolme
MeTannuueckux yacteu, nubo Apyrue HernpoBoAHbIE CUCTEMbI, HAaNpyUMep BbICOKOYACTOTHbIE pasfenurenb-
Hble TpaHcgopmaTopbl B cooTBeTcTBUM ¢ MOK 61558-2-1 [12], MOK 61558-2-4 [13], MOK 61558-2-6 [14],
M3K 61558-2-15[15]urOCT P MOK 60950-1.

MpumeuvaHnus

1 MNpo6nembl, BbI3BaHHbIE PA3HOCTLIO HANPSDKEHWIA HA NOBEPXHOCTW 3EMIN B NPOTSHKEHHLIX KOMMYHAIbHbIX Tene-
KOMMYHMKALMOHHBIX CETSIX, BO3MaraloTCsl Ha ONepaTopoB CeTHU, KOTOPbLIE MOTYT NPUMEHUTL ApYrue Crocobbl.
2 B cnyvae HenpoBOAHLIX CUCTEM Nepeaaym MHopMaumm NPoKNaaka WyHTUPYIOWEro NPOBOAHUKA He TpebyeTcsl.

444.4.10 YcraHOoBKa BHYTPU 3AaHUN

Ecnu B anekTpoycTaHOBKaX CyLLECTBYIOLLMX 3AaHUA UMEIOTCA NPoBeMbl, CBA3aHHbIE C 3N1eKTPOMarHnT-
HbIMW BO3AEUCTBUSIMU, ANSA YAyYLIEHUS CUTyauuu MoryT 6biTb MpUMeHeHbl criegylowme mepbl (CM. pucy-
Hok44.R11):

1) NnpUMeHeHWe BOJIOKOHHO-OMTUYECKUX NEPEMbIYEK, HE UMEOLWNX MeTanM4eckux YacTemn, B uenax
nepega4u curHanos unu uigopmavmm (cm. 444 4 .9);

2) ucnonbsoBaHune o6opyaosaHus knacca ll;

3) ucnonb3oBaHue ABYXOOMOTOYHLIX TpaHchopmaTopoB B cooTBeTcTBUM ¢ MOK 61558-2-1 [12],
M3K 61558-2-4 [13], MOK 61558-2-6 [14], M3K 61558-2-15 [15]. CoeanHeHne BTOPUYHON 0BMOTKM OOSKHO
6bITb NPeANOYTUTENBLHO BLINOMHEHO Mo TUNY cuctembl TN-S, ogHako AnNA cneuuanbHbIX YCNoBUIA NPUMEHEHUS
MoXeT 6bITb NpuHATa cuctema IT.
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MuTaHWe OT CUNOBOI ceTH

3azeMnAoWan wuHa

K 3asemnsiowmm anekrpogam, Hanpumep
K hyHAaMEeHTHOMY 3asemnsioLLEeMy SneKTpoay

® — TOYKM NPUCOBANHEHWS NPOBOAHUKA 3ALUMTHOM W PYHKLUMOHANBHOIO 3a38MIeHNS;
FE — npoBogHuK hyHKLMOHAMNLHOO 3a3emMneHmns (ecnv Heobxoaum), NPUMEeHSIEMbIA U NpUCOoeaVHSIEMBIN NO YKasaHuio

oneparopa;

Y3 - yetpoiicTaa 3aluThl OT NepeHanpsHKeHUiA;

/- cumeon PE-npoBoaHuKa;

/ — CUMBON HENATPanbHOro NPOBOAHUKA;
/ — CMMBON NUHEHOro NpoBoAHMKa

Ccebinka OnvcaHue mepbl MoanyHkt/cTanpapt

1) Beop kabGenen n metannuyeckux TpybonpoeoaoB B 3gaHne B 0O4HOM MecTe 444 4.8

2) CoBmecTHasi Npoknagka ¢ COOTBETCTBYIOWUM pa3geneHnem U NCKNoUeHNeEM 3a- 444.4.2
MKHYTbIX KOHTYPOB

3) CoeavHuTenbHble NepemMblHKU KpaTJanwen AnvHel ans ypasHmBanus noteHuua- | FOCT P 51317.2.5
OB 1 NCNONb30BaHUE 3a3eMNEHHOro NPOBOAHMKA, NapannenbHoro kabernio 444,42

4) OKpaHMpoBaHHbIE curHasnbHble kabenu n/imnu Npoeoga co CKpyYeHHbIMU Napamm 444.4.12

5) Nekniovenne cuctemsl TN-C HWXKE TOUKM BBOAA 3NEKTPONUTAHUS 444 4.3

6) MprumeHeHne TpaHcopMaTopoB ¢ pasaeneHHbIMM 06MoTkamm 444.4.10

7) JlokanbHble FOpU3oHTanbHbIE CUCTEMBI YPaBHUBAHUS MOTEHLMANOB 44454

8) MpumeHernne obopyaoBanumsi knacca |l 444.4.10

PucyHok 44.R11 — lMpymepsbl 3aWwmThl OT NOMEX B CYLLECTBYIOLLEM 34aHNN

26
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444.4.11 3awUTHbIe yCTPOMUCTBA

Bo nsbexaHune noxxHbIx cpabaTblBaHUIA MPY BbICOKNX 3HAYEHUAX TOKOB MepexodHbIX NpoL,eccoB, criegyeT
BbIOMpaTh 3alUTHBIE YCTPONCTBA C COOTBETCTBYOWUMU (PYHKLIMOHATNBHEIMU XapakTepucTMkaMm, Hanpumep ¢
BblAepXKKON BpeMeHU Unn punsTpbl.

444.4.12 CurHanbHble kabenu

B kavecTBe curHanbHbIX kabenei crnegyeT NPUMEHATb 3KpaHUPOBaHHbIE kKabenu U/unu nposoaa co CKpy-
YeHHbIMW NapamMu.

444.5 3azeMneHue U ypaBHMBaHWe NOTEHLUANOB

444.5.1 B3auMHoOe coeiMHeHUe 3a3eMNAKLIUX INeKTPpoaAoB

[ns HeckomnbK1X 34aHWUiA, ecrn anekTpoHHoe obopyaoBaHNe UCNONb3yeTCs B CUMCTEMax CBA3N U MHAop-
MaLMOHHOro obMeHa Mexady pasnuyHbIMA 34aHUSIMU, MPUHL MM BbINOMHEHNs1 060CoBNeHHbIX, He CBASAHHbIX
Mexay coboi 3a3eMNALINX SMEKTPOAOB, NPUCOSANHEHHBIX K CUCTEME YPaBHUBaHWUS NOTEHLNANO0B, MOXET
0Ka3aTbCsl He COOTBETCTBYIOLLMM MO CledyoLLMM NpUYMHam:

- MeXAy TakMMu pasgeribHbIMU 3a3eMIALW MU 3NeKTpodamMu CyLLecTBYET B3aMMHOe BINsIHWE, KOTopoe
MOXeT NPUBOANTb K HEKOHTPOMUPYEMbIM NOBLILLIEHNAM HanpskeHWs Ha 060pyaA0BaHUK;

- B3aMMOCBsA3aHHoe 06opyaoBaHne MoXeT UMeTb pasfniHoe HanpsikeHne OTHOCUTENbHO 3eMIU;

- UMeeTCs ONacHOCTb NOPaXKEHWUs SNEKTPUYECKUM TOKOM, 0COBEHHO B CyYasx nepeHanpsi>keHnin aTMoc-
hepHOro NPONCXOXKAEHMUS.

MosToMy BCe MPOBOAHUKM 3aLLUTHOIO 3a3eMNeHUs 1 PyHKLUOHaNLHOro 3a3eMneHuUst 40MKHbI 6bITb Npu-
coefMHeHbl K OOHOM 1 TOM XXe rMaBHOM 3a3emnsiioLlel WnHe. Bonee Toro, 0THOCALMECS K 34aHNI0 3a3eMNsto-
LMe 3MEeKTPOAblI pasHOro HasHavYeHus, Hanpumep 3alnTHOro, hyHKLMOHaNBHOro 3a3eMIIEHUS 1 3a3eMNeHnst
MOTHMEe3aLMThI, AOMKHbI ObITb COeaMHEeHb! Mexay coboii (cM. pucyHok 44.R12).

ANs HeCKONbKWUX 30aHUNA, eCM B3aUMHOe coenHeHNe 3a3eMALLMX SNEeKTPOoAO0B NPaKTUYECKN HEBO3-
MOXHO UMK HelenecoobpasHo, pekoMeHayeTcsl BhIMOMHUTL raribBaHndeckoe pasaeneHne KOMMYHUKaLUOH-
HbIX CETEN pasnnYHbIX 34aHUA, HanpUMep NyTemM NPUMeHeHNsI BONOKOHHO-ONTUYECKUX BCTaBOK (CM. 444.4.10).

SasemnsioLMiA 3azemnsowmn
® anekTpoa anexTpon
YHKUMOHANLHOTO
333GMNCHMS MONHWUEe3aLMNTHI
MpOBOAHMKY 3ALLNTHOTO Tokooteop
1 (PYHKLIMOHANBHOIO 3a3eMIeHunst |_ J MOJTHME3aLLUTDI
LU —_—
( F——C ) am
WU3MepeHui
MnaBHas -
3a3eMnsiowas 3azeMnsiowmin
WKHa \ anekTpon
_— 3aLUUTHOro
- 3a3eMreHus
CoeauHeHHble 3a3eMnsioLLMe aMneKTpoabl OTpenbHble 3a3eMnsioLLue aNeKTPoAb!

PucyHok 44.R12 — B3aanmocBsizaHHbIe 3a3eMnsioWme aneKTpogbl

MpoBOAHMKM 3aLLMTHOIO U (PYHKLMOHAMNBHOTO YpaBHUBAHWUA NOTEHUMANOB AOMKHbI ObITb N0 0TAENBHOC-
TU NPUCOeaNHEHbI K raBHOM 3a3eMnaioLLel LWWnHe TakuM oBpasom, 4Tobbl oTcoeanHeHue noboro 0oagHoOro Npo-
BOAHWKa He HapyLano HageXHOCTH NPUCOeANHEHNS OCTallbHbIX NPOBOAHWUKOB.

444.5.2 Cnoco6bl coeguMHeHUs1 3alUTHbIX MPOBOAHUKOB U 3a3eMNAIOLLUX YCTPOUCTB

OTKpbITblE NPOBOASALLME YAaCTN 060PYA0BAHNS NHOPMALMOHHBIX TEXHOITOMUIA U 3NEKTPOHHOIo 060pYy-
A0BaHUs B 34aHWUN AOMMKHbI BbITb COeANHEHBI MeXAy cOBOI NPU MOMOLLM 3aLLUTHBIX MPOBOAHUKOB.

Ons Xunblx 3gaHuia, rae snekTpoHHoe obopyaosaHne obblYHO UCMONb3YeTCs B orpaHu4eHHOM obbeme,
npvemnema pagvansHas ceTb 3alnTHBIX MPOBOAHNKOB (CM. pUcyHOK 44.R13).

Ons obwecTBEeHHBIX U MPOU3BOACTBEHHBIX 34aHUA C MHOXECTBEHHBIM MPUMEHEHWEM SNEeKTPOHUKU
6onee acbpeKTMBHOM ABNASTCA COBMELLEHHAs CUCTEMa YpaBHUBaHWS NOTeHUManoB Ans o6ecnevyeHus Tpe6o-
BaHWIA 3NeKTPOMarHMTHON COBMECTUMOCTN 060pYAOBaHNS PasfINYHbIX TUMOB (CM. pucyHok 44.R15).
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444.5.3 Pa3nuyHble cXeMbl COeAUHEHUA NPOBOAHUKOB YpaBHUBaHUSA NOTEHLMAIOB U 3a3eM/1s110-
LMX NPOBOAHUKOB

B 3aBMCMMOCTIN OT 3HAYUMOCT W U YYBCTBUTENBLHOCTU 060PYAOBaHWUS MOTYT ObITb MCMONBL30BaHbI YeThIpe
OCHOBHbIE CXEMbI, NPUBEAEHHbIE B H/XKECNeAYoLWNX NOAMYHKTax:

444.5.3.1 3awnTHble NPOBOAHUKN, NMPUCOSAMHEHHbIE K KOMbLIEBOMY NPOBOAHNKY YPaBHUBaHUA NOTEH-
unanos

Cuctema ypaBHUBaHUSA NOTEHLNANOB C UCMOSb30BaHUEM KOSbLLEBOrO NPOBOAHUKA YpaBHUBAHUSA NOTEH-
unanos nokasaHa Ha pucyHke 44.R16 Ha BepxHeM aTaxe 3aaHus. KonbLeBo NpoBOAHWUK NPeanodTUTENbLHO
[OMKeH ObITb MeQHbIM, rofbIM UM N30SIMPOBaHHBLIM U A0JPKEH BbiTb AOCTYNEH B NOBGOM MecTe, YTO MOXeT
6bITb obecneyeHo, Hanpumep, NpUMEHeHUeM KabenbHbIX NOTKOB, MeTannuMyeckux Tpyo (cM. cepuro
MO3K 61386 [16]), npoknaaku no OTKPLITON NOBEPXHOCTU UM KOPOGOB.

K konbLesoMy NpoBOAHWUKY YpaBHUBAHUS NMOTEHLMANoB MOryT ObiTb NpUCOeAMHEHBI BCE NMPOBOAHUKU
3aLMTHOIO U (bYHKUMOHAIBLHOTO 3a3eMITeHNs.

444 .5.3.2 PagnanbHas cxeMa NpUcoeaMHEHUS 3alUTHBIX NPOBOAHUKOB

OTa cxema npumMeHnMa Ans HeGonbLUNX YCTAHOBOK, COOTBETCTBYHOLMX XKUITbIM NOMELLEHUAM U HeGoNb-
LIMM KOMMEePYECKUM 34aHusIM, 1 B 0bLem criyyae — aAna obopyaoBaHUs, He UMEeIoLLEro B3aUMHBIX COeaUHe-
HUI, BEINOSIHEHHBIX CUrHaNbLHLIMU kabenamun Ansa nepegayn uHdopmauum (cMm. pucyHok 44.R13).

B
PacnpepenutenbHbiv
(1T §
/ ~®
NeKTPONpPUeMHUKN
@
maBHas
3a3eMNALLAN LWKHA
(rnaBHble —— -9
3a3eMINAoLLME LNHBI)
(r3i)

— — 323€MITSIIOLLMIA NPOBOAHUK;

— 3alUUTHBI NPOBOAHUK

PrcyHok 44.R13 — lMpumepbl paamanbHOro CoeanHEHUst 3alUTHBIX NPOBOAHUKOB

444 5 3.3 PagnanbHoe coegHEeHNe HeCKOMNbKNX ceTYaThbIX CUCTEM

Takoe coeMHeHe NPUMEHNMO A1 HeBOMbLUMX YCTaHOBOK C He60MNbLUMMK OTAENbHBIMU MPYNMamu B3a-
MMOCBA3aHHOI0 KOMMYHUKaLMOHHOT0 060pYAOBaHMS 1 CNOCcOBCTBYET NOKanbHOM AUCNepCcun ToKoB, 06yCnoB-
NEeHHbIX 3N1eKTPOMarH1MTHLIMN NoMexamu (cM. pucyHok 44.R14).
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AneKTPONnpPUEeMHUKN

PacnpegenutencHbii
wur

MmasHas
3asemMnfaowan LMHa
(rnaBHble
3a3eMrIsoLWmne LLUMHbI)
r3L)

HgH |

T
; Wi

— 3a3eMIIsI0LLIMe NPOBOAHWKA (3aLLMTHOTO UMK (PYHKLMOHANBHOIO 3a3eMIeHus);

——e — NNPOBOAHMKM PYHKLMOHAINBHOIO YpaBHUBAHWS MOTEHLMANOB.
[nuHa 3T1X NPOBOAHUKOB AOMKHA OblTb KpaTyanLuen, HaCKONbLKO BO3MOXHO
(Hanpumep, < 50 cM)

PucyHok 44.R14 — lMNpumep pagnanbHOro coevHeHNs HECKOMbKMX CeTYaTLIX CUCTEM

444.5.3.4 CoBMelleHHas ceTyaTo-paguanbHas cuctema

OTOT TN cOeAUHEHWIA NPUMEHSIETCS B YCTAHOBKaX C BbICOKOM NIIOTHOCTbIO KOMMYHUKaLWOHHOTO 060py-
AoBaHNA U 0cob0 OTBETCTBEHHBIMU YCIIOBUSAMN €ro npumMeHeHus (cMm. pucyHok 44.R15). CeTuaTas cuctema
YpaBHMUBaHUS NOTEHLMAMNOB YyCUNTMBAETCA CYLLECTBYOLLMMU METaNTOKOHCTPYKLMSIMU 3AaHUS U JOMOSTHAETCS
npoBogHMKamu, GopMUPYISLLIMMUN KBaApaTHLIE SYENKM.

Pasmepbl ceTkv OOMKHbI OXBaTbIBaTb BCHO NoLWaib, Ha KOTOPOW pacnonoxeHo o6opyaosaHue. Pasmep
sIUElikn BblpaxkaeTcs NroLaiblo Ksagpara, orpaHn4eHHoro nposogHukamu, opmmnpytoLumm ksagpar.

CoegnHeHue H Cetka
[Ns ypaBHUBaHUS -
NOTEHLManoB ) *d
\ h ///
/ 11
A p AnekTponpueMHuK
PacnpegenurenbHblii I f —— /
vt - /
Ry 7
MasHas i ]
323eMNAIOLWAN WUHA ! L
(rnaeHble ——
3a3eMNAIOWKUE WKHLI) ] ‘?\
—_— N
— 7 T N
= / / ; t
MpoBOAHWUKN YPaBHUBAHMA NOTEHLUUAIOB / \ MpoBoaHMKM PYHKLIMOHANBHOTO YPaBHUBAHMSA
(3aLwmTHOrO MNK chyHKLIMOHANLHOIO) noTeHUManos. [lnMHa 3TMX NPOBOAHWKOB AOIDKHA

6biTh KpaTyaliLLei, HAaCKOMbKO 3TO BO3MOXHO,
Hanpumep < 50 cm (cM. 444.5.5)

PucyHok 44.R15 — Mpumep coBMeLL,eHHOI ceTyaTo-paananbHON CUCTEMbI ypaBHUBAHWSA NOTEHLUMANOB
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Pa3mep siueek 3aBUCUT OT MPUHATOrO0 YPOBHS MOJTHUE3ALWUTbI, YPOBHA CTOWKOCTN 060pyf0BaHNS ycTa-
HOBKMW K3/1eKTpOMarHUTHbIM BO34EACTBUSAM M OT 4acTOT, UCNONb3YEMbIX 414 nepegayn nHpopmauun. Pasmep
A4eekA0NKeH 6bITb COrnacoBaH ¢ paaMepamy 3aluuLaeMoil ycTaHOBKM, HO He JOJ/KeH npeBbiwaTth (2 x 2) M B
MecTaxX yCTaHOBKM 060py0BaHUS, YYyBCTBUTENbHOIO K3/1IEKTPOMArHUTHbLIM NOMEXaM.

OTa cxema nMpurogHa Kak Ans okanbHbIX ceTeil (Hanpumep, yupexgeHyecknx ATC ¢ Bxogawen n ncxo-
aaweli cBA3bI0), Taky ANA LeHTPanu3oBaHHbIX cUCTeM 06paboTkm nHopmauun. B Heo6xoanMMbIX caydasx npu
HaNMuMn cneumanbHbIXTPEe6OBaHW Ha OTAEMbHbIX yHacTkax 06w el ceTku pasmepbl A4eeK MOryT 6bITb YMEHb-
LWeHbI.

44454 YpaBHMBaHWE NOTEHLMNANOB B MHOTO3TaXHbIX 30aHNAX

B MHOTroaTaxXHbIX 34aHUAX PEKOMEHAYETCA BbIMOMIHATL CUCTEMY YPABHUBAHUSA MOTEHLMANIOB Ha KaXA0oM
sTaxe. Ha pucyHke 44.R16 nokasaHbl CACTEMbI ypaBHUBaAHNS NOTEHLMANOB AN 06 ero cnydyas. Kaxabiii aTax
ABNSAECTCA NPUMEPOM OAHOTO N3 TUMOB CUCTEMbI YPaBHUBAHNA NOTEHLMaN0B. CUCTEMbl ypaBHUBAHNA NMOTEHLUU-
anoB pasNIMYHbIX 3TaXen AOMKHbI OblTb COEANHEHbI MEeXAYy CO60li He MeHee YeM ABYMS NPOBOAHMKaAMN.

PrncyHok44.R16 — lMpumep cMcTeMbl ypaBHMBAHUSA NOTEHLNAN0B B MHOTO3TaXHOM 34aHnn 6€3 MosHMe3alnThbl

44455 TpoBOAHUK PYHKLMNOHANIbHOTO 3a3eMJ/IEHUNA

Ana npaBunbHON paboTbl HEKOTOPOrO 3/IEKTPOHHOTO 060pyAoOBaHNs TpebyeTcs Hannyme 3TasloHHOTo
HanpsHKeHns, sHa4YeHne KoToporo 6/1IM3KO K NoTeHuMany seMan. To aTasIoHHOe HanpsxeHne obecneynsaeTcs
NMPOBOAHUKOM (PYHKLMOHALHOTO 3a3eM/IeHUA.

MpoBoagHUKaMmu (*)yHKU'I/IOHaI'IbHOFO 3a3emMsieHna MoryT 6bITb MeTanMyeckne MNosioChbl, NIOCKNE naeTe-
Hble KOCUYKKN N Kabenn ¢ KOHUEHTPNYEeCKUM pacnosioXXeHnem Xxun.

Ona 060pyAOBaHMﬂ, pa60Tarou.|,ero Ha BbICOKMX 4YacTtoTax, npegnoyYTuTes/IibHbIMU ABTAKOTCA MeTanamnyec-
Kne noJsioCbl UNn NaoCKne KoOCU4Yku, gimHa npucoeanHeHnsa KOTopbiX A0/TXKHa ObITb HaVIKpaTHaVILIJeVI.
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Ons npoBoAHWKOB byHKLMOHAMBHOMO 3a3eMNeHUs He NpegycMoTpeH crneuunanbsHbIi LiBET, 0AHaKo Ans
0603HaYeHNs NPOBOAHNKOB PYHKLMOHABHOr0 3a3eM/IeHUS He AO0KHbI UCMONb30BaTbCcA KOMBMHaLMS LBeTa
KeNTbl-3eMeHbl, yCTaHOBNEHHAsA ANsl NPOBOAHNKOB 3alLUMUTHOroO 3asemMrieHusl. PekoMeHayeTcsa ucnonb3o-
BaTb O4WH 1 TOT Xe LBET ANl 0603Ha4YeHUsi NPOBOAHNKOB PYHKLIMOHANBHOIO 3a3eMIEHNS Ha KaXA0M KOHLe B
npeaernax Bcen yCTaHOBKW.

Ona oGopygoBaHusi, paboTalolero Ha HU3KUMX YacToTax, CeyeHust NPOBOAHWUKOB, YyKasaHHble B
MO3K 60364-5-54, nyHKT 544.1.1[10], ABNAOTCA 4OCTATOYHBIMW HE3aBUCUMO OT NPOdUIIA ceYeHUs NPOBOAHK-
Ka (cM. Tarcke nepevncrieHus b) uk) 444.4.2).

444.5.6 Kommepueckue Unm npomsBoACTBEeHHbIe 34aHUA ¢ 6onblMM 06BEMOM 060pyAOBaHMA
MH(OopMaLMOHHbIX TeXHONOrUM

Cnepytolme oononH1TenbHble TpeboBaHWsa NpegHasHaveHbl Ans YMeHbLUEHUS BO3OEACTBUSA 3NEeKTpo-
MarHUTHbIX NoMex Ha paboTy o6opyaoBaHNA NHPOPMALMOHHBIX TEXHOMOTNA.

B ycnoBusix cumnbHbIX 271eKTPOMarHUTHbIX BO3A4ENCTBUA pekoMeHOyeTCsl MpUMeHeHWe COBMELLEHHOMN
ceTyaTo-paguanbHoi CUCTEMbI ypaBHUBaHNS NOTEHLNAN0B COOTBETCTBUMU C 444.5.3.3.

444.5.6.1 Pasmepsbl M ycTaHOBKa NPOBOAHMNKOB KOMbLEBON CUCTEMBI YpaBHUBAHUA MOTEHLMANOB

KonbLeBas WwWuHa, npegycMoTpeHHas MpoekToM A1 ypaBHUBaHUsi TOTEHLMANoB, AoMMKHA UMeTb crefy-
toLMe MUHUMarbHbIE 3HaYeHWs NoMepPeyYHOro ceveHus:

- nrockas Mefp, ceverue (30 x 2) Mm;

- Kpyrnast Mmeab, gnameTp 8 Mm.

[onble NPOBOAHMKNA AOMKHbI BbiTh 3alUMLLEHbl OT KOPPO3UN B MeCcTax 1X KpenneHust U NPOXoAoB Yepes
CTeHbl.

444.5.6.2 Yactn, noanexawime npucoeMHEHUIO K CUCTEME YpaBHMUBaHUSA NOTEHUUanoB

K cucteme ypaBHMBaHWS NOTeHUMANOB AOMMKHbI ObITb MPUCOeANHEHbI crieaytoLme YacTu:

- MPOBOAALLME 3KPaHbI, NpoBoAsiLuMe 0605104kM U BpoHna kabernen, NnepeaaroLLmx UHPOPMaLOHHBIE
OaHHble, M 060M04kM 060pyA0BaHUS MHDOPMALMOHHBIX TEXHONOMNIA;

- 3a3eMnsioL e NPOBOAHNKA aHTEHHBIX CUCTEM;

- 3a3eMMsoLWMe NPOBOAHMKN 3a3eMITEHHbIX MOMIOCOB Lienen NoCTOAHHOo Toka, NuTalowmx obopyaosa-
HMe MHPOPMAaLMOHHBIX TEXHOMOTUNR;

- MPOBOAHUKM PYHKLMOHAMNBHOTO 3a3eMITeHNS.

444.5.7 3aseMmnsmwoLme ycTpoicTBa U ypaBHUBaHUe noTeHUUanos Ana pyHKUMOHaNbHbIX Lienen
YyCTaHOBOK UHHOPMaLUOHHBIX TEXHOMOrUMN

444 .57.1 3azemnsamowas WuHa

Ecnn ana dyHKUMoHanbHbeIX Lenen TpebyeTtcs 3aseMnaiolan WuHa, ANnHa raBHOro 3asemMnsioLero
3aXKNMa 3MEeKTPOYCTaHOBKM 34aHUA MOXET ObITb yBeNMYeHa NpUcoeauHEHNEM K HEMY 3a3eMNSIOLLEN LNHBI,
OT0 obneryaet npucoeanHeHne obopyaosaHna MHPOPMALIMOHHBIX TEXHOSOMIA K IMaBHOMY 3a3eMrisiioLiemy
3aXKUMy 3aaHus B 060 TouKe 3aaHua NpakTUYeckn kpatyanwmm nyteM. Ecnu sasemnsiowas WwnHa yctaHas-
nueaeTcs Anst yNy4yleHus yCrioBUM ypaBHUBaHUA NOTeHUManoB 60nbworo konMyecTsa UHHOPpMaLMOHHOTo
o6opyaoBaHUA B 30aHNN, oHa MOXeT BbITb BbINOMHEHa B BUAe KombLa (CM. pucyHok 44.R16).

MpumevyaHuns

1 3asemnawwan wuHa MoXeT 6bITb FONOW NN N30NNPOBAHHON.

2 3asemnsowas WuHa gonmkHa 6biTb ycTaHOBNEHA TakMM 06pa3om, UTobbl 4OCTYN K Hel o6ecnevnBancs no Bcen
ee AnvHe, HanpuMep No NOBEPXHOCTU kabenbHoro kopoba. B mectax kpenneHwn n B MeCTax NPoxoaa Yepes CTeHbl MOXeT
notpe6oBaTbCA 3aWwmTa NPOBOAHNKOB OT KOPPO3UMN.

444.5.7.2 3dheKTUBHOCTb LWMHBI PYHKLUNOHANBHOMO 3a3eMIeHNs 3aBUCUT OT TPacchl ee NPOKITaAKv 1
OT NONHOrO COMPOTUBIEHUS UCTIONB3YEMOro NPOBOAHNKA. [Nl yCTaHOBOK, NPUCOEANHEHHBIX K TUTaloLWwen uenu
¢ ponyctumoin Harpyskoi 200 A Ha cpasy unun 6onee, nNnowaab NnonepevHoro Ce4eHUs WnHbI PYyHKLUMOHANLHOTO
3a3eMneHus AopkHa 6biTb He MeHee 50 MM2 o Meau, a pasMepbl U popMa CeHeHNA AOMKHLI COOTBETCTBOBATbL
TpeboBaHusmM nepeuncneHnsik) 444 .4 .2,

MpunmeuyaHue— 1o TpeboBaHne gencTBuTeNbHO Ansa yactor go 10 My,

Ecnu 3asemnsaowlas wmHa UCnonb3yeTca Kak YacTb NyTu obpaTHOro NOCTOAHHOrO Toka, nowaab ee
nornepeyHoro ceyeHus 4ospkHa 6bITb BbIGpaHa no pacyeTHOMY 3HaueHUo 06paTHOro NOCTOsAHHOMO Toka. Mak-
cuManbHoe pacyeTHoe NageHue HanpsbkeHUsa NOCTOAHHOMO Toka BAOMb KaXKAOW 3a3eMNatowen WWHLI, npea-
HasHa4YeHHOW AN UCMONbL30BaHNA B Ka4yecTBe NpoBOAHMKA 0DpaTHOro Toka B pacnpefenuresibHOM Liernu,
[OIMKHO 6bITb MeHee 1 B.
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444.6 PaspeneHue uenew

444.6.1 O6wMme TpeboBaHUs

Mpoknafky kabenei, npegHa3HauYeHHbIX 415 MHPOPMALMOHHbIX TEXHOIOTUIA CUNOBbLIX NMUTaOLLMX Kabe-
nei B OfHOV CUCTEMe 3/IeKTPONPOBOAKN UN MO OAHON Tpacce, cnefyeT BbINOMHATL B COOTBETCTBUM C Tpebo-
BaHMAMMW HaACTOALEro pasgena.

JOMmKHbI  ObITb  BbIMOJIHEHbI WCMbITAHNSA Ha COOTBETCTBME TpeboBaHWsAM 3nekTpo6e3onacHoCTu
(cM. TOCTP 50571.16 u/unn M3K 60364-5-52, nyHkT 528.1 [17]), Takxe TpebyeTcsa afiekTpuyeckoe pasgene-
Hue uenen (cm. TOCTP 50571.3, pa3gen 413 n/wnn 444.7.2).

TpeboBaHNS K pa3fenuTenibHbIM PacCTOSSHUAM MO YC/MOBMAM 3/1€KTPO6e30NacHOCTM U NO YCNOBUSIM
3N1€eKTPOMArHMTHON COBMECTUMOCTMN B HEKOTOPbIX CyYasiX MOTYT 6bITb Pa3NYHbIMU.

OTKpbITble MPOBOAALLNE YACTV CUCTEM 3/IEKTPONPOBOAOK, HANPUMEP 060104KN, COeAUHNTENbHbIE AeTa-
N, NeperopoAkn, A0/MKHbI ObITh 3aLMLLEHBI B COOTBETCTBUM C TPeboBaHNSAMM 3aLLUTbI NPV NOBPEXAEHNN N30-
nauum (cm. FOCTP 50571.3, pasgen 413).

444.6.2 YKa3aHusa No NnpoeKTMpoBaHuto

MWHUManbHble paccToaHUA Mexay kabensmun gna nepegayn nHpopmauum n cunosbiMn kabenamu, Tpe-
6yeMble AN YMEHbLEHUSA 3/1eKTPOMarHUTHbIX NOMEX, 3aBUCAT OT MHOTUX (hakTOpPOB, TaKMX Kak:

a) ypoBeHb CTOWKOCTM 060pYyAO0BaHUA, NPUCOEANHEHHOTO K MHOPMAaLMOHHBIM kabensam, K umny-
NbCHBbIM HanpsXXeHUAM 1 3N1eKTPOMarHUTHbIM BO3A4EeACTBUAM Pas3/inyHbiX BULOB (TOKM NepexofHbiX pexu-
MOB, UMMY/IbCHbIE TOKW, UMNY/bCbl TOKA MOJIHUW, BCMbIWKA, KPYrosas BOJIHA, He3aTyxawlwune KkonebaHus
nap.);

b) npucoeguHeHne o60pya0BaHNS K3a3eMaA0LWEMY YCTPOACTBY;

C) XapakTep /10KafbHOW 3M1EeKTPOMarHUTHOW cpeabl (04HOBPEMEHHOE BO3HUKHOBEHME MOMEX pasnuny-
HbIX BUA0B, HANpUMep rapMOoOHUKM NOC BCAbIWKA, NAOC He3aTyxatwlee konebaHue);

d) cnekTp 3a/IeKTPOMarHUTHbIX YacToT;

€) paccTosiHue mexpy kabensamu B napasnfienbHbiX NOTOKax kabenen (30Ha B3aNMHOr0 B/NSHUSA);

f) Tmun kabeneis;

[) 3aTyxaHue B3aMMHOI0 BAUSHUSA Kabeneii;

h) KauyecTBO KOHTAKTHOTO COEAUHEHNA MeXAY Kabenem n coeguHuTenem;

i) TMN N KOHCTPYKTUBHOE MCMNOIHEHNE CUCTEMbI 3N1EKTPONPOBOAOK.

Ans yeneli HacTosILero cTaHAgapTa NPUHATO, YTO YPOBHYW 3/IEKTPOMArHUTHbIX MOMEX B OKpYXaloL e cpe-
A€ He TMpeBbllWAlT 3HauyeHWii WcnbiTaTeNbHbIX YPOBHeR, npuBegeHHbIXx B TOCT P 51317.6.1,
FOCTP 51317.6.2,TOCTP 51317.6.3MTOCTP 51317.6.4 ANA KOHAYKTUBHbIX U N31y4YaeMbIX MOMEX.

Mpu napannenbHoi npoknajke kabenein ans nepegayn UHopmauum u CUNOBbIX kabenein cnepyet
BbIMOMIHATL crieAytouine ycnosusa (CM. pucyHkn 44.R17A n44.R17B).

Ecnun gnvHa napannenbHO NPONoXeHHbIX kabeneli paBHa nnn meHee 35 m, pasgeneHve He TpebyeTcs.

NprcoegnHeHve
K 060py/0BaHNIO

LLikacp
< 35 M pasgeneHvie He TpebyeTcst
- CWIOBOW Kaberb;

- MHhOPMaLMOHHbIA Kabesb

PucyHok 44.R17A — PaspeneHune cuioBbIx kabeneii 1 kabeneii MHhopMaLWIOHHBIX TEXHO/IOTUIA NMPU A/IMHAX KabesibHOM
Tpaccbl <35 M
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- cwioBOi Kaberb;
- MHChopMaLMOHHbIV Kaberb;
- pasfernieHvie npy NoMoLLY PacCTOSHUSA WK MEPEropoaKy CM. pucyHok 44R18

PucyHok 44.R17B — PasfeneHune cUioBbIX 1 MHGIOPMaLMOHHBIX kabenei npy anmHax kabenbHo Tpacebl > 35 M

Ecnu gnvHa napanfienbHol Npoknafku HeakpaHupoBaHHbIX kabeneil npesbilwaeT 35 M, pa3fennuTenb-
Hble PacCTOSIHUSI MeXAy UH(OPMaLUOHHbIMU Kabenamu Ans nepeaydn MHGOPMAaLMM U CUNOBLIMU KaGensamu
[O/XHbI 6bITh COGMI0AEHbI MO BCEN i/INHE TPACChI, 32 UCK/TIOUYEHNEM KOHEYHbIX 15 M, NpucoeAnHAEMbIX K BbIBO-
AaMm 060pyA0BaHUS.

MpumeyaHune — PasgeneHne MOXET BbiTb 06eCneyeHo pasaenmTe/ibHbIM PacCTOSHUEM MO BO3AYXY, PaBHbIM
30 MM, WM NpY NOMOLLY METUTIMHYECKO NEperopoakK, YCTaHOB/IEHHOW Mexay kabensamm (cMm. pucyHok44.R18).

[ns akpaHMpoBaHHbIX Kabenen npu 4NnHe napannenbHOn npoknagkn 6onee 35 M pasgenexHve He Tpeby-
eTcs.

444.6.3 YKaszaHUs N0 MOHTaXy

MuHMManbHOe paccTosHNe Mexay MHopMaLMoHHbIMK Kabenamu Ana nepegayn nuHpopmaunm n -
OpPEeCUEeHTHbIMW, HEOHOBbLIMW, PTYTHbIMU (MM 4PYTUMUK ra3opas3psAfHbIMU NaMnaMn ¢ BbICOKON MHTEHCUBHOC-
Tbl0 paspsga) AO/DKHO 6biTb paBHO 130 mMM. YcTpoilcTBa A8 NOAKIOYEHUA UHOPMAaLUOHHbIX Kabeneh n
CUNOBbIX Kabenen JoMKHbI HAXOAUTLCS, Kak NPaBnIo, B pa3nyHbix Wwkadgax. CTonky 3aXuMoB 415 uHhopma-
LLMOHHbIX Kabenei nepefayn nHgopmaLmm n anekTpuyeckoe o6opyaoBaHve Bcerga A0MKHbI 6bITb OTAENEHbI
Apyr oT Apyra.

MepeceyeHuns kabenei [OKHbI, €CAV 3TO BO3MOXHO NPaKTUYECKN, BbINOMHATLCA NOA NPAMbIM Yr/10M.
Ka6enun pa3nnmyHoro HazHauyeHus (Hanpumep, cuioBble kabenu 1 kabenn nepegayun nHoOpMaLnmn) He JOMKHbI
Haxo4uTbCcsA B OAHOM nyuke. Myykn kKabenei pasnMyHOro Ha3HavyeHusa JO0MKHbl 6bITh OTAENEeHbl APYT OT Apyra B
OTHOLUEHUY 3NEKTPOMArHUTHbIX BO34eACTBUIA (CM. pucyHOk44.R18).
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PucyHok 44.R18 — PaspgeneHue kabeneii B 3/1eKTPONPOBOAKaX

4447 CucTtembl 3/IEKTPONPOBOAOK

444.7.1 O6wue tpeboBaHuA

CucteMbl N9 31eKTPONPOBOAOK UMEOTCA B MeTaN/IM4eCcKkOM U HEMeTanIM4YeCckoM NCNONHeHUN. MeTan-
nnyeckne cucTtembl ANA 31EKTPONPOBOAOK 06ecneymBaoT pa3iniyHble CTENEHN YCUTEHHON’ 3alnTbl No ycno-
BNSIM 3N1€KTPOMArHUTHON COBMECTUMOCTMW NPU YyCNOBUMN, YTO OHW YCTAHOB/IEHbl B COOTBETCTBUU C 444.7.3.

444.7.2 YKasaHuUA No NnpoeKkTUpoBaHuto

Bbi6op maTtepuana n hopmbl CUCTEMbI 3/1IEKTPONPOBOAOK 3aBUCUT OT CIeAYIOLWNX YCNOBUIA:

a) cuibl BO34ENCTBUA 3N1€eKTPOMArHMTHOTO NoAs BAOMAb Tpacchl (6/1M30CTb MCTOYHNKOB 3/1IEKTPOMATrHUT-
HbIX KOHAYKTUBHbIX U U3/Ty4aeMblX NOMeEX);

b) AONYCTUMOTO YPOBHS KOHAYKTUBHbIX U N3/1lyHaeMbiX IMUCCUIA;

C) Tuna npoknagbiBaembix kabenein (aKkpaHMpOBaHHbIE, CKPYYEHHbIE, BO/TOKOHHO-ONTUYECKMNE);

d) ypOBHSI CTONKOCTU K 3N1€KTPOMAarHUTHbIM BO3LeNCTBMAM 060pyA0BaHNSA, NOAKNOYAEMOro K cucteme
kabeneii nepegayn nHpopmauuu;

e) APYrMX orpaHMYnTeNbHbIX YCIOBUIA OKpYXalolei cpelbl (XMMUYECKNX, MeXaHN4Yecknx, knmmartumyec-
KNX, NOXapHbIX U A4P.);

f) nw6bIXx nocneaywWMX pacwWmnpeHin MIHPOPMaLOHHON KabenbHON ceTu.

HemeTannuuyeckne cucteMbl 3/1€KTPONPOBOLOK MPUTOAHbI ANA CNyYaes:

- 3/1eKTPOMArHUTHbIX CPef C NOCTOAHHO HU3KUM YPOBHEM BO3MYLEHUNA;

- KabeNbHOW CUCTEMBI C HU3KMM YPOBHEM 3MUCCUN;

- MTPUMEHEHNS BONIOKOHHO-ONTUYECKNX Kabenei.

B cnyyae meTtannnyeckux KOMMNOHEHTOB ONOPHOWN cucTeMbl AN Kabenei xapakTepucrtmyeckoe nosHoe
CONpOTMBAIEHNE CUCTEMbI 3/1€KTPONPOBOAKA B 6ONbLWIEN CTeNeHN 3aBUCUT OT Npodmns KOHCTpyKuun (nnoc-
KocTb, U-0o6pa3Has KOHCTpyKunsa, Tpyba nap.), 4em oT naowanmn ee noNepeyHoro cevyeHmsa. Hannyywunmm asns-
I0TCA 3aMKHYTble NpodUNKn, T. K. OHU YMEHbLW AT BO34ENCTBUSA NOMeX obLlero smaa.

Mcnonb3yemoe NpoCcTpaHCTBO BHYTPU KabenbHOro 10TKA AO/HKHO J0NYCKaTb BO3MOXHOCTb nocnefyto-
e fONONHNTENbHOW NPOKNaAKW HEKOTOPOro 3ajaHHOro konmyectBa kabeneli. BoicoTa kabenbHOro nyuyka
[0MXHA 6bITb HUXKE GOKOBOW CTEHKM 10TKA, Kak Noka3aHo Ha pucyHke 44.R19. CBoicTBa N0TKa C TOYKN 3pEHMNSA
31EeKTPOMArHUTHOW COBMECTMMOCTHM yNy4yllalTCsa NPpY NPUMEHEHUN KPbILWEK, ycTaHaBNIUBaeMblX BHaxnecT.

Ons noTkoB U-o6pa3Hoil hopmbl Hambonblwee ocnabneHne MarHUTHOTO NOJSE NPOUCXOAUT B ABYX yrnax
NoTKa, N0O3TOMY NPeANOUYTUTENbHLIM ABAETCA NPUMEHEHUE rNy60KUX NOTKOB (CM. pucyHok 44.R19).

MpumeyaHue — IybuHa NoTKa JO/HKHA HE MEHEe YeM B [iBa pasa NpeBbllaTh pasMep Avametpa Haubosb-
LUEro 13 NPOKIabIBAEMbIX Kabeneii.
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He pekomeHayeTcs MpeanouTuTeIbHO

Pmcyhok44.R 19 — lNpoknagka kabenei B metan/iMyeckmx kabesbHbIX N0TKax

444.7.3 YKazaHuUs N0 MOHTaxXy

444.7.3.1 MeTannunyeckme uUam KOMNO3UTHbIE CUCTEMbI 3/1IEKTPONPOBOAOK, padpaboTaHHble cneynanb-
HO B LLeNIIX 3/1IEKTPOMArHMTHOW COBMECTUMOCTHU

MeTannuyeckue UaM KOMNO3UTHblE CUCTEMbI 3/1IEKTPONPOBOAOK, pa3paboTaHHble cneynanbHO B Lensax
3/1eKTPOMAarHMTHO COBMECTUMOCTHU, BCeraa A0/IKHblI 6biTb NPUCOEANHEHBI K TOKANbHOI CUMCTEME ypaBHMBa-
HUA NoTeHUnanos Haoboux KoHuax. Mpu 6onblnX gNnMHax, Hanpumep 6onee 50 M, peKoOMeHAYyeTCA BbINOMHATb
[ONONMHUTENbHbIE NPUCOEANHEHNA K CUCTEME YpaBHUBAHNA NOTEHUManoB. Bce NpoBOAHMKN NPUCOELUHEHWUIA
LOMKXHbI 6bITb BO3MOXHO KpaTyaiweln gnnmHel. Ecnn cnctema 31eKTponpoBOAKM COCTOUT U3 HECKO/IbKMX 3ne-
MEHTOB, AO0/IKHbI OGbITb NPUHATLI MEPbLI, FAapaHTUPYIOLWNE HENPEPLIBHOCTL LiEeNU Npu NOMOLWN HaAeXHbIX coen-
HEHUW CMEXHbIX 3/1eMeHTOB. [peAnoYTUTENIbHO 3N1EMEHTbI AO/IXHbI 6bITb CBAPEHbI APYT CAPYTOM NOSIHOCTHIO
no Bcemy nepumeTpy. NMpuMeHeHne 3aknenoYHbiX, 60NTOBbIX, BAHTOBbIX COEANHEHNI fONYyCKaeTCHA, eC/n KOH-
TaKTHble MOBEPXHOCTMN ABNAOTCA XOPOWNMN NMPOBOAHUKAMU, T. €. HE UMEIOT OKPACKN U U3ONALMUOHHbBIX MOKPbI-
TUW, HAJEXHO 3al M eHbl OT KOPPO3UMN N TAPAHTUPYIOT HAAEXHbIA 3NeKTPUUYECKUA KOHTaKT.

Mpocunnb meTanInuyecknx Cekumnii 4O/HKEeH COXPaHATbCA Mo BCe AnnHe. Bce npucoegnHeHNa LOXKHbI
UMeTb HU3KOE NONIHOe conpoTuBaeHne. CoegnHEHNE CEKLUA CUCTEMbI 3/1EKTPONPOBOAKMA NP MOMOLL N KOPOT-
KOro O4MHOYHOTO0 NPOBOAHMKA NpuBeAEeT K BOSHWKHOBEHWUI BbICOKOTO MECTHOrO MOJIHOrO COMPOTUB/EHUA U

YXyOLWEeHNIO BCAeACTBUE 3TOr0 CBOWCTB CUCTEMbl MO 06ecneyYeHuo 3/1eKTPOMarHMTHON COBMECTUMOCTU
(cm. pncyHOK44.R20).

PucyHok44.R20 — HenpepbiBHOCTb CUCTEMbI, COCTOALLEN U3 METaIIMYECKNX KOMNOHEHTOB
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Ha yacToTax oT Heckonbkux MMy 1 Beile ceTyaTas nonocka AnAnHoi 10 cm mexay AByMS YacTaMU cucTe-
Mbl 3/IEKTPONPOBOAKM NOHMXKAET aKpaHupywwmii acbekt 6onee yem B 10 pas.

Mpn BbINOSIHEHUN U3MEHEHUIA UM paclUMpPEeHUs O4YeHb BaXHO, YTO6bl paboTa BbiNOAHAMAChL NOA Twa-
TeNlbHbIM HaGMO4eHNEM, rapaHTUPYOLW UM ee COOTBETCTBME peKOMeHAaLmnaM No 31eKTPOMarHUTHON coBMec-
TUMOCTUW, HaNnpuMep, YTo6bl MeTanamyecknii OTPe30K TPYObl He 6bl 3aMeHEH N1acTMacCOBbIM.

MeTannuyeckme KOHCTPYKTUBHbIE 3/IEMEHTbl 34aHWii MOTYT YCMELWHO CAYXUTb Lensm 31eKTpoMarHuT-
Holi coBmecTuMocTu. CTanbHble 6anku L-, H-, U-, T-o6pa3Horo npodunsa yacto npefcraBnsioT coboit Henpe-
pbIBHbIE 3a3€MJ/IEHHbIE KOHCTPYKLUN C MOLLHbIM NONEPeYHbIM CeYeHNeM, C 60MbLIOK NAoLWaAbio NOBEPXHOCTH
N C MHOXECTBEHHbIMW NPOMEXYTOUHbIMU COeAMHEHUAMUN C 3eMnell. Npoknagka kabenen no Takum 6ankam
ABNAeTCA npegnoyuTuTenbHOW. MNpegnoytTuTenbHa Npokaajka BHYTPM YIN10B, a He N0 BHELIHEeN NOBEPXHOCTU
(cm. pucyHok44. R21).

O O Haunyuwwmii cnoco6

N
fe

Q He pekomeHayetcs

O nnoxo
(@)

PucyHok44.R21 — PacnonoxeHue kabenein BHyTpM 3/1eMEHTOB METaUI/TMYECKNX KOHCTPYKLMIA

KpbIWKM MeTanimyeckux NOTKOB AO/IKHbI COOTBETCTBOBAThL TEM Xe Tpe6oBaHUsAM, UTO 1 fnoTku. Mpeg-
MOYTUTENbHBI KPbILIKM C 60/IbLUMM YUCIOM KPENAEHWIA K ceKuMn. ECAM 3TO HEBO3MOXHO, KPbILLKM JO/MKHbI OblTh
npucoeaunHeHbl K CEKUUM Kak MUHUMYM Ha 060UX KOHLAX KOPOTKUMW MPOBOAHMKaMU AnUHON mMeHee 10 cm,
HanpuMmep NJeTeHbIMU UM CETYATLIMU NOIOCKaAMMU.

Ecnu meTannnyeckas WM KOMNo3uTHas CUCTEMA 3/1EKTPONPOBOAKM, pa3paboTaHHas crneunanbHo Ans
Lenei aNeKTpoMarHUTHOW COBMECTUMOCTU, pasfenseTcsa 48 Npoxosa Yepes CTEHY, HanpuMep, Yepes orHen-
perpaguTesnbHblii 6apbep, ABEe MeTannyeckne CeKLnm foMKHbI 6biTb COegUHEHBI MEXAY CO60/ nepemMbluKamm
C MasibiM CONPOTUB/IEHNEM, HAMPUMEP NAETEHBIMU UM CETYATLIMU NOSOCKAMU.

PurcyHok 44.R 22 — CoefguHeHne MeTaslInyecknx cekumii

444.7.3.2 HemeTan/inyeckne cucTembl 3/1€KTPONPOBOAKHN

Ecnun o6opyposaHue, npucoejuHEeHHOE HeaKpaHWPOBAHHbIMU Kabensmu, He nojBepraeTcsa BO3-
[eCTBMIO HU3KOYACTOTHbIX NOMEX, 3alNTHbIE CBONCTBA HEMETa/IMYeCKON CUCTEMbI 31EKTPONPOBOAKN YyY-
warTCca MpokKNaakoi BHYTPW Hee OAMHOYHOTO MPOBOAHMKA, WCMO/b3yEMOro B KayecTBE LWYHTUPYHOLWEro
NpoBOAHNKA ypaBHUBAHUSA NOTEHLMAN0B. DTOT NPOBOAHUK A0/IKEH OblTb HAAEXHO NPUCOELUHEH K 3a3eM/IAI0-
LemMy ycTpPOWCTBY, K KOTOPOMY MpucoefuMHeHO 060pyfoBaHNe Ha 060uXx KOHLAX NPOBOAHMUKA, Hanpumep,
nocpeAcTBOM NPUCOEANHEHNA K MeTanmyeckoli 060104ke Wwkada.

LWyHTUpYyoLWmii NPOBOAHUK YypaBHUBAHUA NOTEHLMAN0B AO/KEH BbIONPATLCA N0 YCNOBUAM CTOWKOCTH K
Han6onbLlWMM NoMexam 06w ero Buga n OTBETBAIEHHLIM TOKaM MpU MOBPEXAEHUN.
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445 3awmta oT NOHMXKEHUS HanpsKeHns

4451 O6wue TpeboBaHUA

445.1.1 Ecnu noHwxeHne HanpsXXeHUs Uiy noteps HanpshKeHWs 1 ero nocneaytollee BOCCTaHOBNEHWE
MOTyT noBneyb 3a coboi onacHble CUTyaL MM ANs NoAe i N nMyLLecTea, A0MKkHbI 6bITb NpeaycMOTpeHbI CooT-
BETCTBYOLLME Mepbl NPeJoCTOPOXKHOCTU. Takke Mepbl MPeaoCTOPOXKHOCTI AOMMKHbEI ObiTe NPegyCMOTPEHbI,
€CMN B pesynbTaTte MOHWKEHNSA HanpsXkeH s MoryT BbITb NOBpeXAeHbl YaCcTu yCTaHOBKM UK anekTpooGopyao-
BaHUA. YCTPONCTBO 3aLLUThI OT NMOHWKEHUS HanpsXeHns He TpebyroTcs, ecnv NoBpeXaeHne yCTaHOBKA Unn
31eKTpoobopyAOBaHNS OTHOCUTCS K AOMYCTUMBIM PUCKaM U NPU STOM OTCYTCTBYET OMacHOCTb 4NA No4ei.

4451.2 Ecnn 3awuwaemoe obopyaoBaHue AOMycKaeT KpaTKUiA MepepbiB 3NeKTPOocHabXKeHusl, He
CO34aloLL i oNacHoCTU, cpabaTbiBaHWe YCTPONCTBA 3aLUThl OT MOHMKEH WS HANPSXKEHUSA MOXKeT ObITb BbINON-
HEHO C BblAePXXKOW BpeMeHH.

445.1.3 Tpn npyUMeHEHNN KOHTAKTOPOB 3anasabiBaHMe Npu UX pasmblkaHUM U 3aMbIKaHUM HE JOIKHO
MpPenATCTBOBATb MIHOBEHHOMY OTKIOYEHUIO 3aluaeMoro obopyaoBaHNs cpeacTBaMy ynpasieHns unm
yCTpOMCTBaMM 3aLUMTHI.

445.1.4 XapakTepUCTUKN YCTPOUCTB 3aLUNTLl OT MOHWKEHUS HanpsKeHUs OOMKHbI COOTBETCTBOBATb
TpeboBaHUAM, yCTaHOBMEHHBIM B CTaHAapTax No 3anycky 1 akcnnyaTtaumm sawmiaemoro 06opyaoBaHms.

Ecnu noBTopHOE BKITHOYEHWE 3aLUMTHOIO YCTPOMCTBA MOXET Bbl3BaTb ONACHYO CUMTYyaLMio, NOBTOPHOE
BKIOMEHWE He JOMKHO BbiTb aBTOMaTUYECKUM.
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MpunoxeHne A
(cnpaBo4Hoe)

MosicHeHUA K nyHKTaM 442.1 n 442.2

A.442.1 O6wme nonoxeHus

Mpaeuna, n3noxeHHble B 3TUX ABYX NYHKTaX, NpegHasHaqeHbl Anst obecneveHus 6esonacHocTu nioael u marepu-
arnbeHbIX LEHHOCTEN B ycTaHoBKax HH npw 3ambikaHmm Ha 3emrnio B yctaHoBke BH.

MoBpexaeHns Mexay CMCTEMaMM Pa3nNYHbIX HaNPsKEHUI OTHOCATCA K TEM, KOTOPbIE MOTYT CNy4aTbCA HA CTOPOHE
BbICOKOO HanpsiXXeHus NoACTaHUUW, MUTaloWwe CUCTEMY HU3KOrO HanpsXXeHnnA OT pacnpeaenvuTenbHon cetu, paboTaio-
eV Ha BbICOKOM HanpsbkeHun. Takue NoBpexXaeHWA Bbi3biBaKOT NPOTeKaHWe TOKa NO 3a3eMNSA0LWEMY 3NeKTPOAY, KKOTOPO-
MY NpucoeauHeHbl OTKPbITbIE NPOBOASALLME YaCTU MOACTAHUWN.

3HaueHve Toka NOBPeXAeHNs 3aBUCHT OT NONHOFO CONPOTMBNEHWSA KOHTYPA, NO KOTOPOMY NpOoTeKaeT TOK NoBpexae-
HUS, T. €. OT TOr0, Kakum 0bpa3om 3azemrieHa HerTpanb Ha BbICOKOM HAMPSKEHUN.

Tok noBpexaeHnsl, NPOTEKaoLWWA Mo 3a3eMNAIWEMY SNEKTPOAY OTKPLITLIX NPOBOAAWMX YaCcTel NoaCTaHuuK,
Bbl3bIBAET MOBbLILEHVE NOTeHLMaNa OTKPbiTbIX MPOBOAAWMX YacTel NOACTaHUUN OTHOCUTENBHO 3€MIU, 3HAYEHNE KOTOPO-
ro 3aBUCUT OT 3HAYEHWs TOKa NOBPEXAEHUS M aKTUBHOFO CONPOTUBNEHUS 3a3eMNAIOWENO 3NEKTPOAA OTKPbITHIX NPOBOAS-
LWKMX YacTen NoACTaHLMN.

HanpsixeHve noBpexaeHnsi MOXeT JOCTUraTb HECKONBbKMX ThbICAY BOMbLT W, B 3aBUCUMOCTU OT TMNa 3a3eMneHus
yCTaHOBKY, BbI3blBaTh:

- ofliee NoBbIWEHMEe MoTeHuMana OTHOCUTENbHO 3eMNIU HA OTKPbITbIX NPOBOAALWMX HACTAX CUCTEMbI HU3KOTO
HanpsKeHWUs1, 4HTO MOXET NPUBECTM K MOBLILLEHWIO HANPSXKEHWUS NOBPEXAESHUSA N HANPSYXKEHUA NPUKOCHOBEHWS;

- o6lee NoBLILWEeHVe NOTeHUMana oTHOCUTENBHO 3EMNN B CUCTEME HU3KOFO HaNPsiKeHWs, YTO MOXET NPUBECTU K
BbIXOAY M3 CTPOS HU3KOBOMNBTHOIO 3MEKTPUYECKOro 060pyaoBaHus.

O6bI4HO YCTpaHeHUe NOBPEXAEHNS B CUCTEME BbICOKOrO HanpshxeHusi Tpebyet 6onee gnnTenbHOro BpeMeHu, Yem B
CMCTEME HM3KOrO HanpsbKeHusl, T. K. pene UMEeIOT BblAEPXKKM BPeMEHU ANsi CENEKTUBHOCTM 3alMTbl OT HeXernaTerbHbIX
OTKIMOHEHUI TOKOB NEPeXoaHbIX PEXUMOB.

BpemeHa OTKMIOYEHWS1 BbICOKOBOMbTHBIX KOMMYTaUMOHHBIX annapaToB Takke Gonee AnuTENbHbl, YeM HU3KO-
BOMbTHBIX annapaTos.

OT0 03Ha4aeT, YTO Pe3yNbTUPYIoWAA NPOAOIKUTENBHOCTD HANWYMA HAaNPSXXEHUs1 NOBPEXAEHUA N COOTBETCTBYIO-
LLLero HanpsbKeHWs MPUKOCHOBEHWS Ha OTKPBITLIX NPOBOASILLMX YaCTAX HU3KOBOSIbTHOW YCTAHOBKM MOXeT GbiTb Gonblwe,
YeM TpebyeTca NpaBunamu ansi SNeKTpoyCTaHOBOK HU3KOMO HAMPSDKEHUS.

TakKke MOXeT BOBHUKHYTb ONacHOCTb BbIXOAA U3 CTPOSI B CUCTEME HU3KOTO HaMNpPsiXXeHUs1 NOACTaHUWMN U B YCTaHOBKE
notpebutensi. CpabaTbiBaHne 3aWmnTHbLIX YCTPOWCTB B HEHOPMAribHbIX YCNOBUSIX BOCCTAHOBIEHUS HANPSXXEHWUA nocne
NnepexoaHbIX PEXUMOB MOXET NPUBOANTDL K 3aTPYAHEHUSM U AaXe 0TKa3y NPU pa3MblkaHUK LiEENK.

Mpu noepexaeHnn B yCTaHOBKAX BbICOKOrO HanpsbkeHus criedyeT NPUHUMaTb BO BHUMaHWe yKasaHHbIe HUXe
yCroBus.

CucmemMb! 8bICOKO20 HarpsKeHus ¢ 3¢bghekmuHO 3a3eMeHHol Helmparnsio

Takne cncTeMbl BKIOYAKOT B cebsi ccTeMbl, HEMTparb KOTOPbIX NPUCcoeanMHeHa K 3emne nubo HenocpeacTBeHHO,
6o Yepes HU3KOe MONHOE COMPOTUBIEHME U B KOTOPbIX 3aMbIKaHUSl HA 3€MII0 YCTPaHSIIOTCA B TEYEHNE AOCTATOYHO
KOPOTKOro BpeMeHu, onpeaensieMoro o60pyaoBaHMemM 3awmTbl.

MpucoeanHeHne HeMTPanu Kk 3emrne B COOTBETCTBYIOLLLEN MOACTaHUUM HE paccMaTpUBaeTCsl.

EMKOCTHbIE TOKM, KaK NPaBuio, He yYUTbIBaKOTCA.

CucmeMbi 8bICOKO20 HanpsiXkeHUs C U30nUposaHHol Helimpansio.

B paccmoTpeHne npyHUMaloTCst TONMbKO YCITOBUA €QUHWYHOTO NMOBPEXAEeHUsi Npy NepBOM 3aMblKaHUM Ha 3eMIio
MEXAy TOKOBEeAyLen YacTbl BbICOKOrO HanpPsiKEHWs U OTKPbITbIMU NPOBOASAWMMY YacTsaMuU TpaHchopMaTopHON nog-
cTaHumu.

OTOT €MKOCTHBIVA TOK MOXET GbiTb OTKIIOYEH UIKM He OTKITIOHYEH B 3aBMCUMOCTMW OT €ro 3Ha4YeHUsi U CUCTeMbI
3aWmThI.

CucmeMbi 85ICOKO20 HanpsiKeHus ¢ Oye02acawumMu Kamywxamu.

HJyroracswme KaTyLKn B COOTBETCTBYOWEN NOACTaHUUN BO BHUMAHWE HE MPYHMMAIOTCS.

Ecnu 3ambikaHne B CUCTEME BbICOKOTO HaMNPSKEHWA NPOUCXOQUT MeXQy MPOBOAHMKOM BbICOKOrO HaMNpPsiKeHUs u
OTKPbITEIMU MPOBOAAWMMU HACTAMM TPaHCHOPMAaTOPHOW MOACTAHLMM, BO3HMKAIOT TOMNBKO Marble TOKU MOBPeXaeHUs!
(andbdbepeHumnanbHbIe TOKW, Kak NpaBuno, Nopsaka 4ecaTKOB amnep). 3TU TOKM MOryT CyLWecTBOBaTh B TeveHue Gonee
ANVUTENbHOIO BPEMEHW.

A.442.2 MNepeHanpsikeHns B cucTemMax HWU3KOTO HAMPSAXEHWS MPWU 3aMblKaHMM Ha 3eMI0 HA BbICOKOM
HanpsAXeHWUn

PucyHok 44.A2 nony4eH na kpuson ¢, pucyHka 20 MK 60479-1[18], a Takke NpuHAT Kak NpakTu4eckn obocHoBaH-
Hoe peweHne B MOK 61936-1 [1].
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Mpu paccMoTpeHnn 3Ha4eHN I HanNpsiKeHUs NOBPEXAEHNA cneayeT yunThiBaTh:

a) HU3KYI0 CTENEHb PUCKA 3aMblKaHUS1 HA 3EMITIC B CUCTEMAX BbICOKOIO Harnps)eHus;

b) dakT, 4To HanpsHKeHne NPUKOCHOBEHUS BCErAa HUXe HanpskeHUs noBpexaeHns Gnaroaapsi HANMYNIO OCHOBHO-
ro ypaeBHMBaHUA NoTeHUUanoB, ykasaHHoro B FOCT P 50571.3(nodnyHkm 411.3.1.2), u gononHuTenbHbIX 3a3emMnutenen B
3ANEKTPOyCTaHOBKe NOTpebuTenen n Apyrnx Mecrax.

3HaveHusn, npueegeHHble B ITU-T: 650V — ans 0,2 ¢ n 430V — ansa aBTOMaTUYeCcKOro OTKIIOYEHUsI CO BPEMEHEM
6onee 0,2 ¢, HECKONBKO NPEBLILIAIOT 3HAYEHUS], YKa3aHHbIe Ha pucyHke 44.A2.
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Mpunoxenne B
(cnpaBo4HoOe)

YkazaHuUA no 3aluTe oT NepeHanpsHXxeHUn NpyM NOMOLLU YCTPOUCTB 3allUThI
oT nepeHanpskeHun (Y3I1), ycTaHOBNEHHbIX Ha BO3AYLWHbIX MUHUAX

B.1 BcooteetctBuM c443.3.2.1 unpumevarnmem 1 kHemy Tpebyembiii ypOBEHL 3alMThl OT NepeHanpsiKeHUn MOXeT
6bITb 4OCTUTHYT YCTAHOBKOMW YCTPOWCTB 3aLLMThl OT NepeHanpsikeHuii nnbo HenocpeACTBEHHO B 9M1eKTPOYCTaHOBKe, Nnbo,
C cornacus onepartopa ceTu, Ha BO3yLUHbIX NIMHWSX pacrnpeenuTeribHON CeTU NMUTaHUS 3MeKTPO3Hepruen.

Hanpumep, moryT 6bITb NPYMeHeHbI creaytowme Mephbi:

a) B cnyvae BO3AYLWHON pacnpeaennuTenbHOM CETU NMMTaHWUS SMEeKTPO3HEPruen sawmTa oOT nepeHanpsixeHnin yera-
HaBMMBaeTCH B TOYKAX COEQUHEHUI CETU U, IMaBHbIM 06pa3oM, B KOHLE KaXXgol pacnpeaenuTenbHON NMHUK, UMeloLw e
AnvHy 6onee 500 M. YcTpolicTBa 3awWwmThl OT NepeHanpsikeHnin GOMKHb! BbITh YCTaHOBMEHbI BAOMNb pacrnpeaenuTenbHbiX
TNVHWIA NMTaHWA 3NEKTPOSHEePrnen Ha paccTosHum kaxaex 500 M. PaccTosiHne mexay yCTpONCTBaMm 3amuThl OT nepeHarn-
PsKeHWUI 4oNXHO ObITb MeHee 1000 M;

b) ecnvpacnpegenutensHas ceTb NUTaHWS SNEKTPOIHEPruen BINONHEHa YaCTUYHO KaK BO34yLLHAs CETb M 4acTny-
HO KaK CeTb, MPONOXeHHan B 3emrle, 3almTta oT nepeHanpsixeHWin B COOTBETCTBUM C NepeYnCeHMeM a) Ha BO3AYLIHbIX
TNMHUSX AOMXHA BbITh YCTAHOBEHA B KaXA0W TOYKe Nepexogda OT BO34yLWHOW NMMHMK K Kabento, NponoXeHHOMY B 3eMIe;

C) BpacnpepenuTensHor cetn TN, nuTatower anekTpuyeckue yCTaHOBKM, B KOTOPbIX 3aWmMTa npy KOCBEHHOM Mpu-
KOCHOBEHUU 0becneqnBaeTcsi aBTOMaTUHECKUM OTKITIOYEHMEM MUTaHWSA, 3a3eMNsoWwme NPOBOAHWKN YCTPOUCTB 3alLmThl
OT NepeHanpsHkeHni, COeaNHEHHbIX C NIMHENHBIMU NPOBOAHUKaMK, npucoeauHsiotTes k PEN-npoeoaHmky nnm k PE-npo-
BOAHUKY;

d) BpacnpepenuTensHON ceT cucTemsl TT, NUTAIOLWEN 3NEKTPUYECKUE YCTAHOBKM, B KOTOPLIX 3aL4MTa NMPU KOCBEH-
HOM NPUKOCHOBEHWW ob6ecrneunBaeTcsl aBTOMaTUYECKUM OTKIOYEHWEM NUTaHUS, YCTPONCTBA 3aluMThl OT NepeHanpsike-
HUI JOMKHbI BbITh NPeAYCMOTPEHbI ANS MMHENHBIX NPOBOAHWUKOBR W ANA HENTPanbHOro NPoBoAHWKa. B MecTe, B kOTOpOMm
HeWTpaneHbIN MPOBOAHUK MMTAOLWEN Ce TN 3PDEKTUBHO 3a3EMIEH, YCTAaHOBKA yCTPOWCTBA 3aLUMTHI OT NepeHanpsbkeHWn B
HelnTpanbHOM NPOBCAHWKE He TpebyeTcs.

Tabnwuya B.1— PasnnuyHble Bo3amoxHOCTU Ansa cuctemsl IT (¢ yueToM nepeoro noepexaeHus B yctaHoeke HH)

OTKpbITbIE
MonHoe OTKpbITbIE
MPOBOLALINE | - sipoTMBneHne | npoBopsLLmMe yacTu
Cuctema yacT HB P poBoAsiul U, U, U;
HewuTpanu, ecnu | obopynosaHus HB
obopynosaHusi
umeeTcs yCTaHOBKW
nogcTaHuum

a "‘k ‘L . on/g Uo«/g R-I,
b @ @ 0 Us 3 R- I+ Upv3 0?

cb) 0 0 0 R-I,+Uy3 Uy V3 02
d 0 o—— o RIn+UoN3 | Upd3 0

e @ 0 ? R I,+ Uy+/3 R-I.+ Up+/3 R-I,
\

a) baKkTUYecKkm Us paBHO NponsBeaeHmnio Toka Nepeoro NOBPEXAEHNA Ha aKTUBHOE CONPOTMBNEHUE 3a3eMMAIOLLEro
AMNEKTPOAA OTKPLITHIX NPOBOAAWMX HacTedn (R, - 1), koTopoe A0MKHO 6biTb MeHbWweE nnn pasHo U, .

B panbHerweM B cuctemax a, b 1 d eMKoCTHbIe TOKM, KOTOpPbIE MPOTEKaloT NPy NEPBOM NOBPEXAEHUN, B HEKOTOPbIX
cny4asix MoryT yBenuymeath 3HadeHue U, HO 3Tum npeHebperaioT.

b) CucTemsl C M @ MOryT UMEeTb UCTIOMNHEHMNE C HEMTPanbIo, 3a3eMIEHHON Yepe3 NOMHOE CONPOTUBNEHWE (MONHOE CO-
NPOTUBINEHNE BKITIOYEHO MEXAy HEMTpanbsle U 3eMnen), unm ¢ N3oNMpoBaHHON HENTPanbIO (NONHOE CONPOTUBNEHNE
Mexay HelTparbio U 3emneii OTCyTCTBYeT).
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MpunoxeHne C
(obsA3aTenbHoOe)

OnpepeneHue ycrnoBHOW ANMUHBI d NUTaloWwen MMHUN

KoHdurypaumsi HU3koBONbTHOW pacnpeaenuTenbHOn ceTu, cnocob ee 3azemMnenns, ypoBeHb M30MNSILMK U XapakTep
paccmaTpvBaemoro siBneHns (MHAYKTUBHAA CBS3b, Pe3UCTUBHAsI CBA3b) NPUBOAAT K BbIGOPY pasnuyHbIX AMnuH d.
Cnocob pacyeTa yCcnoBHOW A4NWHbI, Npeanaraemblil HUXe, NpeAcTaBnsieT HauxXyawuin cnyqan.

MpwnmeyaHune— I3TOT ynpoweHHbIN MeToa ycTaHoBneH B MOK 62305-2 [7].
d=d, + d2/Kg +dyK,.
OO6bIYHO d orpaHuYMBaeTC ANNHON 1 KM,
rae d; — AnvHa HM3KOBONbTHON BO3AYLWHOW NIMHUK, NUTAIOILEN 3aaHue, He 6oneel km;
d, — ANMHA HU3KOBOSIETHON HE3KPAHUPOBAHHOW JIMHUK, NUTAIOLLEN 3[jaHNe, NPOSIOXEHHON B 3emne, He Gonee 1 km;
d; — [ANMHA BbICOKOBOSIETHOM BO3AYLWHOMN fIMHUK, MUTAIOWLEN 3aaHue, He 6onee 1 km.
I nvHoM BbICOKOBOMNBTHON NUHUK, NPONOXEHHON B 3eMmne, npeHebperatot.
InvHON HU3KOBONLTHOW 3KPaAHUPOBAHHOW NTMHUW, NPOITOXXEHHON B 3emne, npeHebperatot.

Kg = 4 — noHwxawwmn kKoapOULMEHT, NPONOPLUOHANBHBIA BAUSHUIO Pa3psaoB Mexay BO3AyLWHLbIMY NMHUSAMU U
HE3KPaHMPOBAHHbIMKM KABensIMK, NPONOXXEHHBIMU B 3€MI1E, BLIMUCIEHHbIV ANS YAENBHOIO CONPOTUBNEHUS 3€MIMU, PaBHO-
ro 250 Om/m;

K; = 4 — 06bluHbIN NoHWXaIoLWMIA K03 dUUKMEHT Ansa Tpancgopmaropa.

€); >

dy
d=d1+7
a1 a1 ¢
% | L% |
d; d,
= =
s K Kg
I,
| % | 1 % |
dy
1 % |
—1 g=3
1 9 | — T K

Mpwume yanne— EcnuTpaHcopmartop pacnonoxeH BHyTpu 3aamums, d; = d, = 0.

PucyHok 44.Q — Mpumepe! ncnonbaosaHus d, d,, u d; ans onpeagenenus d

65 141



FOCT P 50571-4-44—2011

Mpunoxenune JA
(cnpaBouHoe)

CBefeHUsA 0 COOTBETCTBUMU CCbINNOYHLIX HALMOHANbHLIX U MeXrocyaapcrtBeHHbIX CTaHARPTOB
MeXxayHapoAHbIM CTaHAapTaM, UCNOJNIb3OBaHHbLIM B KavecTBe
CCbUTOYHbLIX B NPUMEeHEHHOM MeXAyHapoaAHOM cTaHaapTe

Ta6nwuuya A1

0603Ha4YeHUe CCbINOYHOTO
HALMOHANBLHOTO, MEXroCyAapCTBEHHOTO
craHgapTa

CreneHb
COOTBETCTBUSA

0O6o3HavYeHne n HaumMeHoBaHWe MeXxayHapoaHoro ctaHaapTa

FOCT P 50571-1—2009

MOD

M3K 60464-1:2005 «3neKkTpoyCcTaHOBKK HU3KOBOMbTHbLIE.
YacTtb 1. OCHOBHbIE NONOXEHUS, OLEeHKa OBLWMX XapakTepuUCTUK,
TEPMUHBI M ONpegeneHnn»

rOCT P 50571.3—2009

MOD

M3K 60364-4-41:2005 «OneKkTpoyCTaHOBKM  HW3KOBOSNbTHBIE.
YacTb 4-41. Tpeboeanus gnsa obecnevennn 6esonacHocTu. 3awm-
Ta OT NOPaXeHUsi 3NEKTPUHECKUM TOKOM»

FOCT P 50571.10—96

MOD

M3K 60364-5-54—80 «3nekTpoycTaHoBku 3gaHun. Yacte 5-54.
BriGop u MOHTax anekTpoobopyaoBaHus. 3asemnsiowme yCcTpoit-
CTBa W 3aWMNTHbIE NPOBOAHVKUY

FOCT P 50571.16—2007

MOD

M3K 60364-6:2006 «3neKTpoyCTaHOBKM HU3KOBOMbTHbLIE.
YacTtb 6. MicnbiTaHus»

MOCT P 51317.2.5—2000

MOD

M3K 61000-2-5—95 «CoBMeCTUMOCTb TEXHUYECKUX CPeacTB
ANeKTpoMarHnTHasa. AnekTpomarHutHan obctaHoeka. Knaccudm-
Kauusi SMeKTPOMarHUTHbIX MOMEX B MeCTax pasMelieHns TeXHU-
YeCKNX CPeacTB»

FOCT P 51317.6.1—2006

MOD

MBK 61000-6-1:2005 «COBMECTMMOCTb TEXHWYECKMX CpeacTB
3NeKTpoOMarHUTHasi. YCTONUMBOCTb K 3NTEKTPOMAarHWTHLIM MoMexam
TEXHUYECKUX CPEACTB, NMPUMEHSAEMbIX B KWUIbIX U KOMMEPYECKNX
30HaXx U NPOU3BOACTBEHHbBIX 30HAX C MarbiM 3HepronoTpebneHu-
eM. TpeboBaHnsi U MeToabl UCTIBITAHWUIAY

FOCT P 51317.6.2—2007

MOD

MBK 61000-6-2:2005 «COBMECTMMOCTb TEXHMYECKMX CPEACTB
3NeKTpOMarHMTHasi. Y CTOWUMBOCTD K ArEKTPOMAarHU THbIM NMoMexam
TEXHUYECKUX CPEACTB, NMPVMEHSIEMbIX B MPOMBbILLNEHHbIX 30HaX.
TpeboBaHusi U MeTOALI UCTIBLITAHWUIA»

FOCT P 51317.6.3—2009

MOD

MBK 61000-6-3:2006 «COBMECTMMOCTb TEXHUYECKMX CPEACTB
3NEeKTPOMArHUTHasl. ONEKTPOMarHUTHbIE NMOMEXU OT TEXHUYECKUX
cpeacTs, NPUMEHSIEMbIX B XKUIbIX 1 KOMMEPYECKMX 30HaX U Npous-
BOZCTBEHHbIX 30HaX C MarbiM 3HepronoTpebnenvem. Hopmbl n me-
TOAb! UCMbITAHUNY

FOCT P 51317.6.4—2009

MOD

M3K 61000-6-4:2006 «COBMECTUMOCTb TEXHUYECKUX CPeacTB
3NEeKTPOMarHuTHasi. ONeKTPOMarHUTHbIE NMOMEXU OT TEXHUYECKUX
cpeacTs, NPUMEHSIEMbIX B NMPOMBbILUSIEHHBIX 30HaX. HopMbl u meTo-
Obl UCTBITAHWUIA»

FOCT P M3K 60950-1—2009

IDT

M3K 60950-1:2005 «O6opyaoBaHue nHpopMaLMOHHBIX TEXHOMO-
rvii. TpeboBaHws 6e3zonacHocTh. Yactb 1. O6wme TpebGoBaHus»

FOCT 29322—92

MOD

M3K 38—83 «CrangapTHble HANPSKEHWUS»

BETCTBUA CTaHOAAPTOB:

- IDT — naeHTnuYHbIe CTaHAapTh;
- MOD — mogudmumpoBaHHble CTaHaapThbl.

MpumedyaHne—B HacToswel Tabnuue ncnonb3oBaHb! crneayowme yenoBHble 0603Ha4YeHUst CTENEHN COOT-
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[1] M3K 61936-1
[2] MOK 60664-1:2007

[3] MOK 62305-1
[4] M3K 62305-3

[5] MOK 62305-4
[6] MOK 61643 (Bce uacTh)
[7] MOK 62305-2:2006

[8] MOK 60364-5-51:2005

[9] MOK 60038
[10] MK 60364-5-54

[11] M3K 62020: 1998

[12] M3K 61558-2-1

[13] MK 61558-2-4
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[15] MOK 61558-2-15

[16] M3K 61386 (cepus)
[17] M3K 60364-5-52

[18] MOK 60479-1—2005
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Bubnuorpacua

CvnoBble 3NeKTPoyCTaHOBKM HanpsbkeHnem Bbiwe 1 kB mepemeHHoro toka. Yacts 1.
O6wue TpeboBaHusi

KoopgvHaumsi msonsiuum ans oGOpyaoBaHUsi B CUCTEMAX HU3KOTO HarpsiKeHusl.
Yactb 1. MpuHumnbl, TpeboBaHUs 1 NCMbITaHUs

MonHuesawmTa. Yacte 1. Obwue TpebGoBaHus

MonnuesawyuTa. Yactb 3. dusamnyeckuii ywepb OT NOBPEXAEHUS COOPYKEHUA N PUCK
NS KU3HU

MonHuesawmTa. YacTb 4. SnekTpUdeckme n 3NeKTPOHHbIE CUCTEMBI B 34aHUAX
HW3KOBONbTHLIE YCTPONCTBA 3ALLMTLI OT NEPEHANPSBKEHNN
MonHuesawmTa. YacTb 2. YnpaeneHne pmkamm

Hu3skoBonbTHbIE anekTpoycTaHoBku. Yactb 5-51. Bbibop u MoHTaX anekTpoobopyaosa-
Hus. O6wue npaBuna

Hanpspkenus ctaHgapTHble no MOK

Hu3koBonbTHbIE anekTpoycTaHoBku. Yactb 5-54. Bbibop u MoHTaX anekTpoobopyaosa-
HUs1. 3a3emMnsiioWwmne YCTPONCTBA, 3alMTHbIE NPOBOAHMKM M NPOBOAHUKN YpaBHUBAHUS
noTeHLunanos

OnekTpoobopyaoBaHue BcrniomoratenbHoe. KoHTponbHO-U3MepuTenbHble npubopsl
Ansi onpegernennst octatodHoro Toka (RCM) 6bITOBOro 1 aHanormyHoro HazHaudeHust

Be3onacHoCTb CMNOBbLIX TpaHCOPMAaTOPOB, CUMOBLIX BITOKOB NMUTaHWS, PEaKTOPOB U
aHanornyHelx nagenun. Yacte 2-1. Ocobble TpeboBaHMs K UCMNbITAHUAM pa3genuTenb-
HbIX TPaHCOPMATOPOB W CUITOBbLIX GITOKOB MUTaHUsi, cogepXawux pasgenuTenbHble
TpaHcdopmaTopb! 06LWEro NpUMeHeHNs

BesonacHoCTb CMNOBLIX TPaHCHOPMaTopoB, GrOKOB NMUTAHWS M aHANOMMYHbLIX U3AETNUIA.
YacTb 2-4. Ocobble TpeboBaHUs K pasgenuTenbHbIM TpaHcopMaTopam obLWwero npu-
MEHEHNS

BesonacHoCTb CMNOBLIX TPaHCHOPMaTopoB, GrOKOB NMUTAHWS M aHANOMMYHbLIX U3AETNUIA.
YacTb 2-6. Ocobble TpeboBaHus k 6e3onacHbIM pasgenuTenbHbiM TpaHcopmMaTopam
obLwero npumMeHeHus

BesonacHoCTb CMNOBLIX TPaHCHOPMaTopoB, GrOKOB NMUTAHWS M aHANOMMYHbLIX U3AETNUIA.
YacTb 2-15. Ocobble TpeboBaHus K pa3aennuTenbHbIM TpaHcdhopMaTopaM Ans NUTaHust
MEANLIMHCKMX NOMELLEHNIA

Cuctemsl Ka6ej'lel'lpOBO,D,OB AN ANeKTpU4eCKnX yCTaHOBOK

Hu3koBonbTHbIE anekTpoycTaHoBku. Yactb 5-52. Bbibop u MoHTaX anekTpoobopyaosa-
HUsi. CUCTEMbI 3NEKTPONPOBOOKM

BoapgericTBre ToKka Ha nogen v XuBoTHbIX. YacTb 1. Obme nonoxeHus
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YOK 696.6:006.354 OKC 91.140.50 EO8 OKCTY 3402

KritoueBble cnoga: SNEeKTPOoyCTaHOBKA 34aHun; SNEeKTPpoyCTaHOBKK A0 1 kB; 3awmTa oT nepeHanpskeHUin; 3a-
WnTa OT 3NEeKTPOMarHUTHbIX MNOMeEX; o6opy/qoaaH|/|e I/IHd)OpMaLJ,MOHHbIX TEeXHOMOr1I; 3asemMreHue; ypaBHuBa-
HWe noTeHunanoB
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