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Hactosmuit cranmapT sBIsSeTCS YacTbl0 KOMIUIEKCA TOCYIApCTBEHHBIX CTAHIAPTOB Ha
JJIEKTPOYCTAHOBKHM ~ 37aHMH, pa3pabaThlBaeMbIX Ha OCHOBE CTaHIAapTOB  MexIyHapoaHOU
anexTporexHuyeckoi komuccnu MOK 364 «DnekrpoycraHOBKM 3xaHui». OH mpencTaBiseT coOoi
ayTEeHTUYHBIH TeKCT MexayHapoaHoro craHaapra MOK 60364-4-442—93, xpome pasnmena 1,
YTOYHSIOIIET0 OCOOCHHOCTH IIPUMEHEHHS] HACTOSIIEro CTaHJapTa B HAI[MOHAIBHON DHEpPIreTHKE,
paszena 3, KOTOPBIH HCKIIIOYAET Pa3HOUYTEHHS B TOJKOBAHWM TEPMHHOB, U TpeOOBaHMI (BBIJEICHHBIX
KypCHBOM), OTpa)<aloLUMX MOTPEOHOCTH Pa3lIMYHBIX OTpaciedl 3KOHOMUKU CTpaHbl, B TOM 4YHCIE U
CEJIbCKOXO3S5IIICTBEHHOT0 MTPOU3BOJICTBA.

Hymeparust pas3nenos, MyHKTOB U NOJIYHKTOB B HACTOAIIEM CTaHAapTe, HauuHad ¢ pasfena 442.1,
MOJIHOCTBIO COOTBETCTBYET MpuHATON B MOK 60364-4-442—93 ¢ yuerom M3menenuss Ne 1 (1995 r.)
(BBeieHBI HOBBIE pa3nensl 442.6 u 442.7).

Tabnuua 44A B HacTOsIIIEM CTaHAApTE 3aMEHEHa HOBOW B cOOTBETCTBUH C V3MeHeHneM Ne 1.

B HacrosiieM cTaHAapTe NMPHHATA Ta K€ HyMepalys PUCYHKOB M T€ JK€ YCIOBHBbIE 0003HAYEHHUS,
gyro u B MOK 60364-4-442—93.

TpeOoBaHus HACTOSIIEr0 CTaHAApTa JOMOJHSIOT, U3MEHSIOT MM 3aMEHSIOT TpeOOBaHHS JAPYTrUX
YJaCTHBIX CTAHAAPTOB KOMILJIEKCA CTAHAAPTOB Ha 3JICKTPOYCTAaHOBKM 3AaHuil. OTCYTCTBHE CCBUIKM Ha
rJaBy, pas[el] WIM IyHKT 4YacTHOTO CTaHAapTa O3Ha4aeT, YTO COOTBETCTBYIOLIME TpeOOBaHUS
CTaHJapTa paclpOCTPAHSIIOTCSA U HA JaHHBIA CITydail.

1 Ob6aacTs NpUMeHeHus

Hacrostmuii cTanmapt pacnpocTpaHsSeTcsl Ha 3JIEKTPOYCTaHOBKU 3/1aHUM, MPUMEHSEMbIE BO BCEX
OTpacisiX 3KOHOMHKH CTPaHbI, HE3aBHCUMO OT HX MPHHAMICKHOCTH U (POPM COOCTBEHHOCTH, H
yCTaHAaBIUBAeT TpPeOOBaHHS MO OOCCICUCHHIO 3JCKTPOOC30MACHOCTH IyTeM  3allUThl  OT
MepeHaIPsHKeHUH, KOTOPhle MOTYT BO3HHMKHYTH B AJIEKTPOYCTaHOBKax 10 | kB u3-3a 3aMbIKaHMI Ha
3eMJII0 B 3JIeKTpoycTaHOBKax Bblme | kB. IIpu 3ToM 351ekTpoycTaHOBKH A0 U Bbime 1 KB MoryT ObITH
KaK 2JICKTPHUYCCKH CBS3aHHBIMH, TaK U HE CBSI3aHHBIMU MEXIY cO00M. [1o TEpMUHOM «3IEKTPUUCCKIDY
MOHUMAETCS CBSI3b KaK HEMOCPEACTBEHHAs II0 OOBCAMHEHHBIM MEXIY €000 HEWTpaIbHBIM
MPOBOJIIIMM YacTAM 3JICKTPOYCTAHOBOK pAa3IMYHBIX HANPSDKCHHWH, TaK ¥ 4Yepe3 MUTAOIIHE
MOHWKAIONIME TpaHCHOPMATOPhI. DJICKTPUUCCKH HE CBSI3aHHBIC MEXIY COOOH 3JCKTPOYCTaHOBKH
HanboJice YacTO HMMEIOT MECTO B CEIIbCKOW MECTHOCTH W TIPEJACTABIIOT COOOH, Kak IpPaBUIIO,
ABTOHOMHBIE HCTOYHHKH DJIEKTPOCHAOXeHHs HampspkeHHMeM a0 1 kB, pacmonoxeHHble BOIH3H
BO3/YIIHBIX JIMHUAN 3JCKTPOINEpeauyd YCTaHOBOK Bhilie 1 KB B ceTsax ¢ 3(PEKTHBHO 3a3eMJICHHOM
HEHTpasbio Wi BOJIM3U TpaHC(HOPMATOPHBIX MOJACTAHIINI TAKUX YCTAHOBOK.

Ilpumenumenvno K CenbCKOXO3AUCHBEHHOMY HNPOU3BOOCMEY 3AWUMA OM NepPeHanpsiCeHull
odondicHa obecneuugams I1eKMpoOOE30NACHOCMb He MOAbKO Jio0ell, HO U CelbCKOXO3AUCMBEHHbIX
JHCUBOMHBIX, BKIIOYAS YCMPAHEHUEe INeKMPONAMOI02UU CKOMA, M.e. CHUMCeHUue npoOyKMUSHOCMU nOO
6030elicmauem 6e30NaACHbIX OISl HCUSHU 8ECObMA MANBIX HANPANCEHUN NPUKOCHOBEHUS.

Cranmapt npenHasHaueH IS IPOSKTHBIX, MOHTAXKHBIX, MYCKOHAIAIOYHBIX U JKCILUTyaTaIl[MOHHBIX
oprasu3aruii Jio0sx (HopM COOCTBEHHOCTH.

TpeboBanms, pononusaonme MOK 60364-4-442—93 u yuutsiBaronue MOoTpeOHOCTH 3KOHOMUKH
CTpPaHBbI, BBIZICNIEHBI B TEKCTE HACTOSIIETO CTaHIapTa KYPCHBOM.

TpebGoBaHMs HACTOSILETO CTAHIAPTA SBISIOTCS 0043aTEIEHBIMU.

2 HopMaTuBHBI€ CCHLIKH

B HacTosmem cranmapTe CIOIB30BaHbI CCHIIKH Ha CIIETYIONTHE CTAaHIAPTHI:

I'OCT 30331.2—95 (M3K 364-3—93)TOCT P 50571.2—94 (MDK 364-3-93)
OnexrpoyctaHoBKH 30aHuH. YacTh 3. OCHOBHBIE XapaKTEPHUCTHKH

I'OCT 30331.3—95 (MDK 364-4-41-92)/TOCT P 50571.3-94 (MDOK 364-4-41—92)
OnektpoyctaHoBkr 3naHuii. Yacte 4. TpeOoBanumsi mo obecredeHHI0 O€30MacHOCTH. 3aliuTa OT
MOPaXEHUH JIEKTPUUECKHM TOKOM

T'OCT P 50571.14—96 (MDOK 364-7-705—84) DnekrpoycTanoBku 31anuii. Yacts 7. TpeboBaHus
K CHEeNHaJbHBIM 3JIeKTpoycTaHoBKaM. Pazmen 705. DneKTpOyCTaHOBKH CEIBCKOXO3SIICTBEHHBIX H
’KUBOTHOBO/IYECKHUX TOMEIICHHI

3 OnpenesieHus



B HacTos1meM cTaHAapTe IPUMEHSIOT CICAYIOLIE TEPMUHBIL.

3.1 3emus1 (OTHOCHTENBHAS, dTaJoHHask): [IpoBomsmIas AMEKTPUUIECKUN TOK M HAaXOISIIasics BHE
30HBI BIMSHHUA KAaKOTO-THOO 3a3eMIIUTEINSI YacTh 3€MHOM KOPBI, SIEKTPHICCKUH ITOTEHINAI KOTOPOH
NPUHAMAIOT PAaBHBIM HYJIIO.

3.2 nokanbHas 3eMus: YacTh 3eMJIH, HAXOJAIIAACS B KOHTAKTE C 3a3€MJIMTENIEM, NEKTPUUECKUN
MOTEHIMAN KOTOPOH MOJ| BIMSHUEM TOKA, CTEKAIOIIETO C 3a3eMIIUTENSI, MOXKET OBITh OTIMYEH OT HyJIsl.
B ciyuasx, koraa oTaudue OT HyJIsl HOTEHIMANIA YaCcTH 3eMJIM HE UMEET NPHHIMITHAIGHOTO 3HAUCHHUS,
BMECTO TEPMHUHA <JTOKAJIbHAS 3eMJISD) HCHOIB3YIOT OOLIMI TEPMHUH «3EMJILSD».

3.3 ajexkTpoyctaHoBka A0 1 kB: DmekrpoycTaHoBKa, HOMHHAJIBbHOS 3HAYCHHE HANPSOKCHUS B
KOTOpOi1 He npeBbliaer 1 kB.

3.4 3nekTpoycTaHoBKa Bhille 1 kKB: DiexkTpoycTaHOBKa, HOMUHAJIBHOE 3HAUEHUE HANpPSOKEHUS B
KOTOpPOH paBHO wiH Bhime 1 kB.

3.5 asekTpHyecKkas ceTh ¢ 3(peKTHBHO 3a3eMIIeHHOI HeliTpaablo: Tpexdasznas ranexTpuaeckas
ceTb Bhme 1 kB, B KoTOpo# k03¢ UIMEHT 3aMbIKaHHS Ha 3eMJIIO He TpeBhImaeT 1,4.

3.6 ko3(puuuenT 3amMbikaHus Ha 3eMunio: OTHOIIEHHE Pa3HOCTU MOTEHIHAIOB B TpexdasHou
INEKTPUUECKOM CeTH MEXIy HEMOBPEXICHHOH (a30i U 3eMiIel B TOUKE 3aMbIKaHHs Ha 3€MIII0 APYToH
da3el Wik AByX Ipyrux (a3 K pasHOCTH MOTCHIMAIOB MEXAy (a3oif u 3emiiell B 3TOW TOYKE 10
3aMbIKaHUA.

3.7 npoBoasmasn 4actb: YacTte, criocoOHas IPOBOIUTH AIEKTPUICCKHUIN TOK.

3.8 HeiiTpanbHasi MPOBOAAIIAA 4YacTh (HEHTpaIbHBIM MPOBOAHMK): YacTh 3JIEKTPOYCTaHOBKH,
croco0Hasi MPOBOJUTE BJIEKTPUUECKUH TOK, MOTEHIMA KOTOPOH B HOPMAJIbHOM AKCIUTyaTalllOHHOM
peXMMe paBeH WM OJM30K K HYJIIO, HaIpUMep Kopiyc TpaHcdopmaropa, mkad pacripeaycTponcTsa,
KOXYX ITyCKaTeIA, IPOBOAHUK CUCTEMbI YpaBHUBAHUA TOTCHIIUAJIOB, PEN-HpOBOI[HI/IK U T. II

3.9 oTKpBITasi NPOBOASIIAS YACTh: JOCTyNHasI IPUKOCHOBEHHIO ITPOBOAAIIAS YaCTh, HOPMAJIBHO
HEe HaxoJfIascs II0J] HANpsHKEHWEM, HO KOTOpas MOXKET OKa3aTbCsl IO HANpsDKCHHEM MpHU
MOBPEXICHUH U30JISIIIUH.

3.10 cropoHHss mnpoBoasimasg d4acTh: [IpoBonsmas dYacTe, HE SBIAOLIAsCA YacThbIO
JIEKTPOYCTAHOBKH.

3.11 npoBoanuk: Yacts, npeqHa3HaAYCHHAS IS IPOBEICHUS JICKTPHIECKOTO TOKA OTPEIEIICHHOTO
3HAYCHMS.

3.12 ToxkoBenymasi 4yacThb: [IpOBOJHMK WM MPOBOAALIAS YaCTh, PEAHA3HAYCHHBIC LI PaOOTHI
IOJ] HAIIPSKEHUEM B HOPMAJIBHOM JKCILTYaTallHOHHOM PEXHUME PaOOTHI JICKTPOYCTaHOBKH.

3.13 3ambIikanne Ha 3emur: CiyyaifHOe WM MpeJHaMEpeHHOe (Hampumep, Ipu cpabaThIBaHUA
KOPOTKO3aMBIKaTENs)) BOSHUKHOBEHHE IPOBOSINECH HENMM MEXAY HaxOAAIIEHCS IOA HampshKEHHEM
TOKOBEYIIEH 9acThiO M 3eMJICH MII HE N30JMPOBAHHON OT 3€MJIM MTPOBOISIIEH YACTHIO.

3.14 3azemuienue: [IpenHaMepeHHOE SJEKTPUUECKOE COEAMHEHUE JaHHOW TOYKUA CHUCTEMBI WU
YCTQHOBKH, HJIH 000pPYIOBAaHUS C JTIOKAIBHON 3eMJIeH MOCPEICTBOM 3a3€MIIIONIETO YCTPOICTRA.

3.15 3a3emusiomee ycrpoiicTBo: COBOKYITHOCTb 3a3€MJIUTENIS U 3a3€MJISIOLINX IIPOBOJIHUKOB.

3.16 3a3emuuTesib: YacTh 3a3eMIISIONIETO YCTPOHCTBA, COCTOSINAS U3 OJTHOTO WM HECKOJIBKHX
IEKTPUIECKH COSAMHEHHBIX MEXKAY CO00M 3a3eMIISFOLINX 3JIEKTPOJIOB.

3.17 3neKTpUYeCKU He3aBHCHMBbIii 3a3eMJIHTeNb (HE3aBUCHMBIA 3a3EMIIATEINH): 3a3eMITUTENb,
PacIONOKEHHBI Ha TaKOM PAacCTOSHHUM OT JAPYTHX 3a3eMJIMTeNeH, Y4TO TOKM pacTeKaHWsl C HUX He
OKa3bIBAIOT CYLIECTBEHHOTO BIMSHMS Ha 3JEKTPUUECKHUI ITOTEHINA HE3aBUCUMOTO 3a3EMITUTEIIS.

3.18 3azemuisiioliuii MpoBoAHUK: ITpOBOTHNK, COSTUHSIONIMI 3a3eMIIIEMYIO TOUYKY CHCTEMbI WM
YCTAHOBKH, WJIH 000PYOBAHUS C 3a3€MIIUTEIIEM.

3.19 3a3zemusiIOonIUil 3JEeKTPOA (AIIEKTpox 3a3emiurtenst): [IpoBopsmias 4yacTh, HaXOAAMIasCS B
JJIEKTPUUECKOM KOHTAaKTE€ C JIOKAIBHOM 3eMJICH HENMOCPEACTBEHHO MWIM dYepe3 IPOMEKYTOUHYIO
MPOBOJIAIILYIO CpeJly, HAllpHUMeEp Yepe3 clIoi OETOHA WM MPOBO/ISIIEe aHTHKOPPO3HOHHOE ITOKPBITHE.

3.20 moTeHHUAJOBLIPABHUBAIOIIMIT 3j1eKTpPoa: To ke, 4TO W 3a3eMISIONINHA JJIEKTPOJ, HO
HCHOHB3yeMBIﬁ JUTA BbIPABHUBAHUSA DJICKTPHUUCCKUX IMMOTCHIHNAIOB.

3.21 compoTHBIIeHHe 3a3eMJSIIOIIEr0 ycTpoiicTBa: OTHOIIEHHE HANPsDKEHUs Ha 3a3€MIISIOIIEM
yCTpoWcTBE (110 OTHOWIEHWIO K 3€MJIe) B TOYKE 3a3€MJICHHMS CHCTEMBl WM YCTpOMCTBa WIH
00Opy/oBaHUA K TOKY, CTEKaloUIeMy C 3a3eMJIUTENs B 3E€MIIIO, PaBHOE CYMMeE COINPOTHBIICHUS
3a3eMJISIOILET0 MPOBOJHUKA U CONIPOTHUBIICHUS PACTEKAHUIO 3a3€MIIUTENS.

3.22 CcONmpoTHBJIEHME PACTEKAHHUIO 3a3eMJIUTeds (CONPOTHBICHHE PACTEKaHHIO TOKa C
3a3eMauTeNs B 3eMir0): OTHOIIEHHE HANpsDKEHUS B TOYKE HA 3a3eMIIMTENIC B MECTE NMPHUCOCTUHEHUS
3a3eMJISIOIIET0 TIPOBOAHUKA (TT0 OTHOIIEHHIO K 3eMJIE) K TOKY, CTEKAIOIIEMY C 3a3EMIINTENS B 3eMITIO.

3.23 ypaBHMBaHHe 3JIeKTPHYECKHX NMOTEHHHANOB: DIICKTPHUECKOE COCIMHEHHE IPOBOJSIINX
yacTed ApYr ¢ APYTOM sl JOCTHXKEHHUS UX IKBUIIOTEHIIMATBHOCTH.



3.24 3amuMTHOEe yYpaBHMBAaHHe JJEKTPHYECKHX INOTEHIHMATOB: YPABHUBAHHE JIICKTPHUCCKUX
MOTEHIWAIOB B LEJAX OOCCIeUeHHs 3IEKTPOOE30MacHOCTH MyTEM YCTPAHEHHS Pa3HOCTH
SNEKTPUYECKHX TMOTEHLIHUAIOB MEXAy BCEMH OIHOBPEMEHHO JOCTYIHBIMH INPHUKOCHOBEHUIO
OTKPBITBIMH  TIPOBOJSIIIMMH  YacTSIMH CTalMOHAPHOTO 3JEKTPOOOOpPYIOBaHMS M CTOPOHHUMH
OPOBOJAIIMMH YacTAMH, BKIIOYas METAJUIMYECKHE YaCTH CTPOUTEIBHBIX KOHCTPYKIMH 3HaHUM,
JIOCTUTaeMO€ HaJeKHBIM COEIMHEHUEM 3THX YacTel APYT ¢ APYroM MPH MOMOILYU MPOBOJIHUKOB.

3.25 cucTeMa 3alIUTHOIO YPABHHUBAHUS JJIEKTPHYECKHUX NOTEHHHATOB (YCTPOHCTBO
3alUTHOTO YpPaBHUBAHUS D3JEKTPHUUECKUX NOTeHUuanoB): COBOKYMHOCTE NPOBOJHUKOB M HX
COEIMHEHHH C MPOBOISAIINMH YaCTIMH, 00ECIEYHBAIOIIAs 3alUTHOE YPaBHIUBAHUE OTECHIMAJIOB.

3.26 3ammuTHOe BBHIPABHUBaHHEe JJIeKTPHYECKHMX MOTeHIHAdoB: Mepa obecrneueHns
3JIEKTPOOE30IaCHOCTH, 3aKII0YAIOascs B CHIKEHHHM OTHOCHUTEIBHONW pA3HOCTH 3IEKTPUUIECKUX
MNOTEHIMAIOB MEXAY Pa3IMYHBIMU TOYKAMU Ha TOBEPXHOCTH JOKAIbHOM 3€MIIM WM NPOBOAAIIETO
nona (IIaroBOrO HANPSDKEHMS), MEXIy OSTHMH TOYKAMH M 3a3¢MIDIIOIIMM YCTPOWCTBOM WIIH
OTKPBITBIMU TIPOBOJSIIIMMH YacTSIMU (HANPSDKCHUSI MPUKOCHOBCHUS) B HOPMAJIBHOM H aBAPHHHOM
peXuMax paboThl, JOCTUTAEMasi COSIMHEHHEM 3a3€MIIIONIET0 YCTPOHCTBA U OTKPBITHIX MPOBOASIINX
4acTedl C yIOXEHHBIMH B JIOKAJIbHOM 3€MJI€ MJIM IPOBOJAIIEM II0JIy MOTEHLIHAIOBBIPABHUBAIOIIAMU
3NEKTPOJAMH.

3.27 BbIpaBHMBAaHHE 3JeKTPHYECKUX MOTEHHHATOB: To ke, YTO U 3aIIUTHOE BBIPABHUBAHUE
ANIEKTPUYECKUX MOTEHIHAIOB, HO BBIMIOJIHIEMOE HE TOJBKO ISl 00ECIeYeH s AJIEeKTPoOe30IacHOCTH,
HO M JUIA MHBIX LIeJIeH, HampuMep AJs YCTpaHEHUS BPETHBIX (BBI3BIBAIOIIMX [TOMEXM) HANpsDKEHHH B
CHELHATbHBIX BBICOKOUYBCTBUTEIBHBIX YCTAHOBKAX HH(OPMAIIOHHBIX TEXHOJIOTHH.

3.28 cucreMa BBIPABHHBAHHMA JJIEKTPHYECKUX MOTEHIHAJOB (YCTPOHCTBO BBIPaBHUBAHUS
SJEKTPHUYECKIX TOTEHNHANOB, cokpamenHo YBOII): Cucrema, ycTpoicTBO, obecmeunBarommne
BBIPABHUBAHUE IEKTPUYECKHUX MOTEHIHATIOB.

3.29 HanpsKeHMe NPHKOCHOBeHHMs: HampsbkeHue MEXTy IBYMS OTKPBITBIMHM TNPOBOAAIIMMU
9acTAMH NIPH OAHOBPEMEHHOM NPHUKOCHOBEHUH K HUM UYEJIOBEKa WM KUBOTHOT'O, a TAK)XKe HAIPsIKEHUE
MEX/ly OTKPBITOM IIPOBOJSIIEH 4aCThIO, K KOTOPOH IIPUKACAECTCS YEIOBEK WU )KMBOTHOE, U MECTOM Ha
MOBEPXHOCTH JIOKAJTBHOM 36MJIM MM NIPOBOJAIIETO M0JIa, HA KOTOPOM CTOMT UEJIOBEK MIIH KHBOTHOE.

3.30 oskugaemMoe HanpsizkeHHe NPUKOCHOBeHUs1: To K€, UTO ¥ HAINPsDKEHUE NPUKOCHOBEHUS, HO B
MPETION0KEHNH, YTO Y€TIOBEK WU JKUBOTHOE OTCYTCTBYET.

3.31 maroBoe HampsikeHue: HampsokeHue Mexay AByMs TOYKaMM Ha IOBEPXHOCTH JIOKAJIBHON
3eMJIM WM [IPOBOJAILETO 0J1a, HAXOSIIMMHUCSA Ha PpacCTOSIHUU | M oJlHa OT IpYroi (IpUMEHHUTENbHO
K YeNOBeKy) M Ha paccTosHuH 1,4 M (IPUMEHUTEIBHO K KpPYNHOMY pPOTaTOMy CKOTY), KOTOpOE
paccMaTpuBaeTCd Kak JUIMHA Iara 4ejJoBeKa WM KaK PacCTOSHHE MEXAy MEepelHUMH M 3aJHUMHU
KOHEYHOCTSIMH )KHBOTHOTO.

3.32 HampsiKeHHe 3aMBIKAHHS HA 3eMJII0 B JEKTPoycTaHOBKe Bbime 1 kB (HampspkeHme
3amMbIkaHus): HampsbkeHne Ha 3a3eMiBIOIEM YCTpoiicTBe (110 OTHOIIGHHIO K 3eMile) B TOUYKE
3a3eMJICHUS JIIEKTPOYCTAHOBKH BbIlIe | KB B MOMEHT 3aMbIKaHHs Ha 3€MIIIO TOKOBEIYIIEH 9acTH 3TOH
JNEKTPOYCTAHOBKH, paBHOE TPOM3BEJICHHUIO CONPOTHBICHHS 3a3€MISIOLIET0 yCTPOHCTBA Ha
CTEKAOLIUH C HErO B 3€MIIIO TOK.

3.33 kpuTHYeckoe HampsikeHHMe (TIpeanpoOuUBHOE HampspKeHue): HampspkeHue, NPHIOXKEHHOe K
IEKTPUIECKOIN M30JIAIMH TOKOBEIYIIUX YacTeil JIEKTPOYCTaHOBKH 70 1 KB B MOMEHT 3aMBIKaHHS HA
3eMJII0 B 3JIEKTPOyCTaHOBKE Bbimie | kB M crmocoOHOe MpH ONpenieleHHBIX 3HAUEHHAX BBI3BATH €€
mpo6oii.

3.34 pomycTMMoOe KpPHUTHYECKOe HANpsiKeHWe (pacueTHOe HampspkeHne): Kpurtmueckoe
HanpspKeHUe, IPUHUMAaeMOe B pacueTax 3a OCHOBY IIPU POEKTUPOBAHUU JIEKTPOYCTaHOBOK.

3.35 Bpems AeficTBHSA 3aIIUTHI OT 3aMbIKAHUS HA 3eMJII0 (JUTMTEIHHOCTD 3aMBIKaHHUS Ha 3€MIIIO,
MIPOIOJDKUTEIIFHOCTS 3aMBIKAHUS Ha 3€MIII0, BpeMs OTKIIIO4YeHHs): [leprox BpeMEHH OT MOMEHTa
BO3HHKHOBEHHS 3aMBIKaHMS Ha 3€MJTIO O MOMEHTa cpadaThIBaHMs OTKIIFOYAIOIIETOCs YCTPOMCTBA, T. €.
JI0O MOMEHTa OTKITIOYEHHS MTOBPEKICHHOTO YIacTKa.

3.36 cucrema 3asemieHus (3azemusiomas cucrema): COBOKYITHOCTH 3a3eMILIIOLIMX YCTPOMCTB
MOJCTaHIMH, OTKPHITBIX NPOBOJAIIMX 4YacTed MOTpeOMUTENst M HEHUTPaJIbHOIO IPOBOAHUKA B
aJeKTpoycTaHoBke 10 1 kB.

3.37 Tun cucteMsl 3a3emiieHus: [Tokasarernp, XapakTepH3yIOMIN OTHOIIECHHUE K 3eMJIe HEHTpan
TpaHchopMaTopa Ha TOACTAHIMKA M OTKPBITHIX IPOBOMSIIMX dYacTell y MOTPEeOHTeNs, a Takke
YCTPOMCTBO HEUTpaNbHOTO TpoBoaHWKA. OO0o03HaYeHWe TUMOB cucTeM 3azemieHus — 1o ['OCT
30331.2/TOCT P 50571.2. Pazmmuaror TN-, TT- u IT-cuctemsl, nBe MEPBBIX U3 KOTOPHIX HMEIOT
3a3eMJICHHYI0O HEWTpanbh Ha TpPaHC(HOPMATOPHOW IOACTAHIMH, a TPETbi — H30JMPOBaHHY0. TN-
CHUCTEeMa IO YCTPOWCTBY HEUTPAIBHOTO MPOBOJHUKA B CBOIO odepess aenutcss Ha TN-S-, TN-C u TN-



C-S-cucreMsl.

3.38 3anyJsenne: [IpeqHaMepeHHOE 3JIEKTPHUECKOE COSANHEHNE HEHTPaATBHON MPOBOAAIIEH JacTh
(HeWTpanbHOTO TPOBOAHMKA) B DJEKTpoycTaHOBKe 10 | KB ¢ 3a3emyieHHON HeHTpanbio
TpaHcopmaTopa Ha MOJCTaHIUH.

3.39 nyJaeBoii padounii nposoaHuk (N-npoBoanuk): IIpoBogHuK B 31ekTpoycTaHoBKe 10 1 KB,
NpejHa3HaYeHHbIH I8 NUTaHus 0JHO(MA3HBIX JJIEKTPOINPUEMHUKOB M COEJIMHEHHBIH C 3a3eMJICHHOW
HeWTpaJibio TpaHcdopMmaropa Ha MOJICTaHIHH.

3.40 3ammuTHbli mpoBoauuk (PE-mpoBommuk): IlpoBomrmk B amekTpoyctaHoBke a0 1 kB,
NpefHa3HAYEeHHBIH A Ieneid Oe30MacHOCTH W COCOUHSIOIINHA OTKPBITBIC TNPOBOJSIINE YacTH y
MOTPEOUTEINS C 3a3EMIIIOIUM YCTPOHCTBOM.

341 coBMelmeHHBIH HyJeBoil pa0oumii u 3amuTHBIA npoBogHukH (PEN-mpoBogHUK):
[IpoBogHuK B amekTpoycraHoBke 10 1 kB, coBmematomuii B cebe QyHKIMM HyJIeBOro padbodero u
3aLUTHOTO MPOBOIHUKOB.

442.1 O6mue nooKeHust

442.1.1 Ha3naueHne

TpeOoBaHMs HACTOSIIETO CTAaHAAPTa NpPEAHA3HAYEHBI Ui OOECIeUeHHs 3JIeKTPoOe30MacHOCTH
JMIONEH W CEIbCKOXO3AHCTBEHHBIX JKMBOTHBIX, a TaKXKe 3aIUTHl 3JIEKTPOOOOPYHOBaHHI B
3JIEKTPUUYECKUX YCTaHOBKax 1o 1 kB B ciywae 3amblkaHus Ha 3eMiIl0 Ha cTopoHe Bhime | kB Ha
TpaHc(OpMaTOPHOM NOACTAHIMN, OT KOTOPOI JJIEKTPOYCTAHOBKA MOTy4YaeT MUTAHHE.

442.1.2 HanpsixeHusl 3aMbIKaHUS

HanpspkeHnst 3aMbpIKaHUsL Ha 3€MJIIO B JJIEKTPOYCTaHOBKE Bbimie 1 KB W BBI3BaHHBIE STHM
3aMBIKaHUEM O)KHAACMbIC HANpPsDKCHUSI MPUKOCHOBEHMS MEXIY OTKPBITOH IMPOBOAAILICH YacThiO U
JIOKJIBHOHM 3eMiIel B 3JIEKTpOyCTaHOBKE 10 1 KB He MOKHBI MpeBhIMIaTh 3HAYCHUH, OIPEAEIIeMbIX
COOTBETCTBEHHO 10 KpuBbIM F u T Ha pucynke 44A nist pa3nuIHBIX BpEMEH CpadaThIBaHUS 3alUTHI OT
3aMBIKaHHUI Ha 3€MJIIO B 3JIEKTPOYyCTaHOBKax Bhimie | kB.

442.1.3 Kputudyeckue HanpspKeHUs

Kpurnueckne HanpspKeHMs, BO3HUKIINE B JJIEKTPOYCTaHOBKE A0 1 KB 13-3a 3aMbIKaHUs Ha 3€MIIIO B
3JIEKTPOyCTaHOBKE BhIIe 1 KB, He MOJIKHBI MPEBBIIATE 3HAYCHUH, IPUBEACHHBIX B Tabmume 44A mns
Pa3IMYHBIX BPEMEH CpadaThIBaHMS 3aIIUTHI OT 3aMBIKAaHUH Ha 3€MIIIO B 3JIEKTPOYCTaHOBKAX BbIIIE |
kB.

IIpumeuanus

1 Kputnueckoe HampspkeHHe — 3TO HalpsKEHHE INPOMBIIUIEHHOM 4YacTOThl, KOTOpOE BO3/AEHCTBYET Ha
INEKTPUIECKYIO M30JIAIHIO TOKOBEIYINX YacTeil 3IIeKTPOyCTaHOBKU 0 1 KB B MOMEHT 3aMbIKaHHS Ha 3€MIIIO B
3JIEKTPOYCTaHOBKeE BhIlIe 1 kB.

2 Bornee BBICOKHE 3HAUEHHSI KPUTHUECKOTO HATPSDKEHUS JOIyCTHMBI IS JJIEKTpooOopyaoBanus 1o 1 kB Ha
TpaHC(POPMATOPHBIX MOJCTAHIHUAX B CITyJasiX, KOT/Ia H30JALHUSA OTBEYaeT yCIoBusIM 442.3.

3 IlpumenumensnHo K 21eKMpPOYCMAHOBKAM CeNbCKOXO3AUCIBEHHbIX U JICUBOMHOBOOYECKUX NOMeWeHull
crnedyem emecmo mabauyvl 444 nonvzoeamuvca oannvimu mabauyst 1, npugedennoii ¢ FOCT P 50571.14.

Tabmuma 44A
JonmycTuMoe KpUTUYECKOE HAIIPSKEHUE Ha Bpewms oTknrouenus, ¢
000pyI0BaHNY IEKTPOycTaHOBKH 10 | kB, B
Uy + 250 Cs.5
U, + 1200 Jo 5
[Ipumeuanus

1 B psze cnenuduuecknx ciaydaes, HalpuMep KOTJAa OJWH W3 MPOBOJAHUKOB JIMHHUU 3JIEKTPOYCTaHOBKH 10 1
KB nMeeT coequHEHNE ¢ 3eMIIEH, TO HAMOOJIbIIEE HATIPSIKEHNE B TAKOM YCTAHOBKE MOKET ObITh He paBHbIM Ug 1
JOJDKHO 6bITb HaﬁﬂeHO HyTeM BBIITOJITHEHUS PaCY€TOB.

2 TlepBast cTpoka TaOJMIBI OTHOCHUTCS K JJIEKTPOYCTaHOBKaM 10 | KB, CBS3aHHBIM C 3JEKTPOYCTaHOBKaMH
BBIIIIC 1 xB C MaJbIMU TOKaMH 3aMbIKaHUA Ha 3€MJIKO U C 60J'lbLI_IPIMI/I BpEMECHaAMH Cpa6aTbIBaHI/I$[ 3alIUThl OT
3aMbIKaHHsS Ha 3EMJII0, HampuMep K TeM, Y KOTOpPBIX HEHTpanb 3a3eMiieHa 4epe3 BBICOKOE WHIYKTHBHOE
conpoTHBieHHe. Bropas cTpoka TabNUIbI OTHOCUTCS K AJIEKTPOYCTAHOBKAM, CBSI3aHHBIM C DJICKTPOYCTAaHOBKAMHU
BBIIIC 1 xB C 6OJ'II)IJ_II/IMI/I TOKaMH 3aMbIKaHHA Ha 3€MIII0O U MaJiIbIMH BPEMCHaAMH Cpa6aT]>IBaHI/I$[ 3alIUThl OT
3aMBIKaHHH Ha 3eMIII0, HApHUMep K JIEKTPOYyCTaHOBKaM ¢ 3(QeKTHBHO 3a3eMieHHOW HelTpaiblo. O6e cTpoku
TaONUIBl CIEAyeT HWCIOJb30BaTh MPH NPOSKTUPOBAHWU DJICKTPOYCTAHOBOK /0 M Bbimie 1 kKB misa oueHku
HaJIOKHOCTH D3JICKTPHUYECKON M30JSIIMK O00OPYJOBAHUS MPH pacueTe BPEMEHHBIX IMEpeHANpPSHKCHHH, KOTOpbIE
MOFyT BO3HHUKATDH IPH 3aMBIKAaHUAX Ha 3€EMIIIO.

3 Taxkue BpeMEHHbIE IMEpPEHANpPSHKEHHS MOTYT MMETh MECTO B 3JIEKTpOyCTaHOBKax a0 1 kB B cmyuae
PasMEUICHUA TN-cuctemsl 3a npeacjiaMu yCTpOﬁCTBa BbIpaBHHUBaHUS OJICKTPUYECCKUX MMOTCHIIMAJIOB




IEKTPOYCTAaHOBKK Bbime 1 KB ¢ 3¢h¢exTuBHO 3a3eMICHHOH HEHTpaNbl0 W JOIDKHBI YYUTHIBATHCS IIPH
MIPOEKTHPOBAHUH IIyTEeM BBIOOpa 3IIEKTPOOOOPYMOBAHMS C DIEKTPUUCCKOW H30JLIIHMEl Pa3IMdHBIX YpOBHEH —
OCHOBHOM, IBOWHOMH, yCHICHHOH (0COOEHHO TOT/[a, KOT1a HeHTPaIbHBIH IPOBOAHUK TN-CHCTEMBI IPUCOETMHEH K
3a3eMJITIONIEMY M ITOTEHIMATIOBBIPABHHUBAIOIIEMY YCTPOHCTBAM 3JIeKTpoycTaHOBKM Bhime 1 kB). Omnako Her
HEOOXOIVMOCTH OIPENesATh IIepeHaNpsDKeHNsT Ha d3iekTpoobopymoBanumu 10 1 kB, pacmonoxkeHHoM B
2JIEKTPOYCTaHOBKe Bblllle 1 kKB B npeznenax cucTeMbl BEIpaBHUBAaHUS MIEKTPUUECKHUX TOTECHIMANIOB U aHAJIOTMYHOM
CHCTEMBl BHYTPU 3MaHMS, JTAKE €CIM OHHU CBA3aHBI MEXTy CO00H HEHTpa bHBIMU INPOBOAAIIMMH YaCTSIMHU,
HanpuMmep PEN-npoBogarkoM TN-cHCTEMBL.

442.2 3azemusiiomue ycTpoiicTBa TpaHcOPMATOPHBIX MOACTAHIUI

Ha TtpaHCchopMaTopHOW MOACTAHIIMH BBIIOIHAIOT OJHO 3a3¢MILIIOIIEE YCTPOHCTBO, K KOTOPOMY
MOZICOCNHSIOT:

- 3a3eMJISTIOIIIHE DIICKTPOBI;

- 3a3eMJISTIIOIIHE TIPOBOTHUKH;

- OTCHINAIOBBIPABHUBAIOIIIE SJIEKTPO/IBL;

- KopIyca TpaHCc(OpMaTOpOB;

- METAJUTMIECKYI0 OpoHI0 Kaberelt HanpspkeHneM BoIme 1 kB;

- METAUIMYECKYI0 OpoHIO Kabenel HampspkeHmeM a0 | kB, 3a mckimodeHHEM TeX, y KOTOPBIX
HEWTpaJIbHBIH IPOBOTHHK 333€MJICH Ha HE3aBUCUMBIH 3a3eMIIUTEIb;

- OTKPBITHIE IPOBOJIAIIIE YaCTH 000pyJOBaHMS 110 ¥ BhilIe 1 kB;

- CTOPOHHHE TPOBOISIIHE YACTH.

442.3 TpeGoBaHusi, NpeAbsBAsAeMble K 3a3eMJISIOIIMM YCTPOICTBaM TpaHCc(OPMATOPHBIX
MOACTAHIMI

Cuntaercs OOIIENPUHATHEIM, YTO TpeOoBaHMsA, TIepedncicHHble B 4424 u 4425, Oynoyr
ABTOMATHYECKH BBINOJHEHBI JUIS MOACTAHIMH C MajbIMH TOKaMH 3aMBIKAaHHS Ha 3€MIIIO, €CIIH HMEET
MeCTO XOTs ObI 07HO 13 yciouit 442.3.1 n 442.3.2. Ecnu e HU OTHO W3 3THUX yCJIOBHUIl HE BBHITIOIHEHO,
TO HEOOXOIUMO CIIeOBaTh TpeOoBaHMsIM 442.4 n 442.5.

Ipumenumenvho K  2N€KMPOYCMAHOBKAM — CENbCKOXO3AUCMBEHHbIX U JICUBOMHOB0OYECKUX
nomewenuil,  0cobeHHo  Koeda  peub  udem 00  obecneueHuu  INEKMPOOE3ONACHOCMU
CeNbCKOXO3AUCMBEHHBIX JHCUBOMHBIX, KOMOPbIE NO CPAGHEHUIO C Yel08eKOM DoJiee wy8CmEUmenbHul K
Oelicmeuto 2NeKMpuYeckoe0 moKd, Heobxooumo yuumvleams yciogus, uznodcenuvie 6 I'OCT P
50571.14.

442.3.1 YcnoBusi, yuuThIBAEMBIE MPU BBINOJIHEHUH 3a3EMIISIIOIIMX YCTPONCTB

C nosummu oOecrieueHWss TpeOOBaHWH, MPEIBABISEMBIX K 3a3eMIBIIOIIMM  yCTpOHCTBaM
TpaHC()OPMATOPHBIX TOJCTAHIMK, CIEeIyeT pacCMaTpuBaTh CIEAYIOIME BO3MOXKHBIE BapHaHTHI
OTXOJSIIUX OT MOACTAHIMN KaOEIbHBIX JIMHHUH, BIMSIONMX Ha 00Iee CONMPOTHBIECHHE 3a3eMIISIONIEr0
YCTPOWCTBA MOACTAHIINN:

- oauH kabess HampspkeHueM Beilie | KB mmiHOM He MeHee 1 kM, MeTayutndeckast OpoHs KOTOPOTO
MPUCOEIMHEHA K 3a3eMJIIONIEMY YCTPOHCTBY TpaHC(OpMaTOpHOIl OJACTaHINH;

- TO ke, HanpsbkeHneM 1o 1 kB;

- HECKOJIbKO KaOeJiell OJJHOTO WM Pa3iIM4HBIX HalpshkeHHd (1o m Beimie 1 kB), Metammmueckne
000JI0YKN KOTOPBIX HMPHCOEIMHEHBI K 3a3eMIIIOIIEMY YCTPOWHCTBY TpaHC(HOPMATOPHON MOACTAaHINH,
TP YCIIOBHH, YTO UX OOIIast ArHa He MeHee | KM.

442.3.2 ConpoTHBIIEHUE 3a3EMJISIOLIET0 YCTPOIlCTBA

Ha Bemmonaenne TpeboBanmii 442.4 u 442.5 0Kka3pIBalOT BIMSHUE Pa3IMIHBIC YCIOBHS, OJHAM U3
KOTOPBIX SIBJISIETCSI CONPOTHBIICHWE E€CTECTBEHHBIX 3a3€MJIMTENICH OTKPBITBIX NPOBOJSMIMX YacTei
TpaHcopMaTOPHOI NOACTaHIMY, He TpeBbImatomee 1| OMm.

442.4 TpeGoBaHusi, NpeAbsBisieMble K 3a3eMJSIOIMM YCTPOiicTBaM TpaHc(hOPMATOPHBIX
MOACTAHIN, C y4€TOM THIIOB NPHMEHSEMbIX 323eMJISIIOILUX CHCTEM

442.4.1 YcnoBHble 0003HAUEHHS

B HacrosimieM craHaapTe NPUHATHI ClIeTyIOIINe yCIOBHBIE 0003HAYCHUS:

Im — 4YacTh TOKa 3aMBIKaHHWS Ha 3EMIIIO B 3JEKTPOyCTaHOBKe BbIIe 1 kKB, KOTOpBI mpoTekaeT yepes
3a3eMJISIOIIEE YCTPOHCTBO OTKPBITHIX POBOISIIUX YacTel TpaHC(HOPMATOPHOH MMOICTAHITUH;

lg — 4JacTp TOKa 3aMBIKaHHS Ha 3EMIIIO, KOTOPBIA IPOTEKAeT dYepe3 3a3eMILIIONICe YCTPOUCTBO
OTKPBITBIX MMPOBOJIAIINX YaCTEH AIMEKTPOYCTAHOBKH 110 1 KB y OTpeOHTeIs 3IeKTPOIHEPTHH;

R — compoTHBICHHE 3a3¢MIISIONIETO YCTPOHCTBA OTKPHITHIX MPOBOJIAIINX YacTel TpaHCcHOpMaTOpPHOI
MTOACTAHIIUH;

R, — compoTtuBieHne 3a3eMIISIOLUIEr0 YCTPOMCTBA OTKPBITHIX MPOBOSIIMX YAcTeH 3JEKTPOYCTAHOBKHU

10 1 kB y motpebuTenst 31eKTpOIHEpTHH;
Rp — compoTuBIEHNE HE3aBUCUMOTI0 3a3€MIISIOLIETO YCTPOCTBA;



— MOJHOE COMPOTHUBJIEHHE (UMIEJAHC) PE3UCTOpa WIM UHBIX DJJIEMEHTOB, 4Yepe3 KOTOpbIe
MOICOEMHSIOT HEUTpash TpaHcopMaTopa K 3a3eMILIFOLIEMY YCTPOHCTRY;

Uy — ¢a3Hoe HanpspKeHUE MEX/Ty IPOBOJIAaMU M HEUTPaJIbIO JIEKTPOYCTaHOBKH 10 1 KB;

U — nHampsbkeHre Mexay OByMsI (asHBIMH INPOBOAAMH 3JIEKTpOYyCTaHOBKM 1o | kB (nmHeiiHoe
HaInpsKeHUe);

Us — HampspbKeHHE B 3JIEKTPOYCTaHOBKE /10 1 KB MeX1y OTKPBITHIMU MPOBOASIIMMH YaCTSIMU M 3eMIIeH
(okumaemMoe HanpspKeHUE MPUKOCHOBEHHUS) y MOTPEOUTENS IICKTPOIHEPTHH, BO3HHUKAIOIIEE MPU
3aMbIKaHUU Ha 3€MJIIO B 2JIEKTPOYCTaHOBKE BbIe 1 kB;

U, — xputHyeckoe HampspKeHHe B 00OpyZoBaHMM HampsbkeHueM 10 | kB TtpancdopmaropHoii
MOJCTAHIIHH;

U, — xputHyeckoe HampspkeHHe B o0OopynoBaHMM HampsbkeHHMeM 1o 1 kB y morpeburens
3IEeKTPOIHEPTUY;

U_. — MaxkcuManbHO JOMYCTHMOE OKHJAaeMO€ HAIpPsKEHHE NMPUKOCHOBEHUS K OTKPBITHIM MPOBOASAIINM
YacTsIM 3JIEKTPOYCTAHOBKH 710 1 KB y moTpeduTes aneKTposHepruy.

442.4.2 TN-cucremsl

a) B cnyuasx, xorzna HampsbkeHue 3aMbIKaHuA R X | JIeXHUT BO BpEMEHHBIX INpejeiaxX, YKa3aHHbBIX
Ha pucyHke 44A, HeHTpanbHBINA MIPOBOJHUK JIEKTPOYCTAaHOBKU 710 1 KB moTpedutens anekTpo3Hepruu
MOXET OBITh TMOJACOEIMHEH K 3a3eMJIIONIEMY YCTPOHWCTBY OTKPBITBIX TMPOBOASIINX YacTeH
Tpanchopmaroproii noacranimu (cM. TN-a Ha pucyrke 44B).

Ipumeyanne— Ecau  OTKpHITBIC MPOBOJSIINE YacTH JJICKTPOYCTaHOBKH 10 1 KB mortpeburens
ANICKTPOIHEPTHU HAXOAATCS B 30HE ACHCTBHUS CHCTEMbI BBIPABHUBAHHS AJICKTPHYCCKUX TTOTCHIMATIOB, 0XKUIaEMOE
HarpshKEHHe IPUKOCHOBEHHs OyneT 0si3Ko K Hymo (cM. pazaen 413 TOCT 30331.3/TOCT P 50571.3).

b) Eciu ycnoBue noAnyHKTa a) He BBIIONHSIETCSI, HEUTPaJIbHBINA MPOBOJHUK 3JIEKTPOYCTAaHOBKH 10 1
kB moTtpeOuTens »MeKTPO’HEPTHU JIOJDKEH OBITh 3a3eMJIEH uepe3 O3JIEKTPUYECKH HEe3aBUCHMBIN
3a3emuutenb (cM. TN-b Ha pucyHke 44B). B aToMm ciyuae npuMeHsoT npasuia paszaeina 442.5.1.

442.4.3 TT-cucremsl

a) Ecnun Hanpspxenue R X |, 3aMBIKaHUS Ha 3eMIIIO Ha CTOpOHE BhIIe 1 KB M MPOJOKUTENbHOCTh
3TOr0 3aMBIKaHUS COOTBETCTBYIOT TpeOOBaHMSAM Tabmuubl 44A, HEWTpaIbHBIA MPOBOIHUK
ANIEKTPOYCTAHOBKU 110 1 KB MOKeT OBITh NPHCOECAMHEH K 3a3eMIIIOIIEMY YCTPOWCTBY OTKPBITHIX
MPOBOJAIINX YacTel TpaHchopmaTopHOit moacTanuuu (cMm. TT-a Ha pucynke 44C).

b) B cnywae, korma ycjoBHE IOJIYHKTAa a) HE BBINOJHACTCS, HEUTPAIBHBIH IMPOBOAHUK
ANIEKTPOYCTaHOBKHU 10 1 KB noimkeH ObITh 3a3eMIIeH Ha 3JIEKTPUYECKH HE3aBUCUMBIN 3a3€MIIUTEIb (CM.
TT-b ua pucynke 44C). B 3T0M cilydae NIpUMEHSIOT paBuiia pasjaena 442.5.1.

Ecnu OTKpBITBIE TPOBOZSIINE YacTH JIEKTPOYCTaHOBKH 10 1 kB morpeOutens snexTposHeprun
HaxXoIATCss B  30HE JCWUCTBHS  CHCTEMBl  BBIPAaBHHBAHUS  JIEKTPUYECKUX  TOTCHI[HAJIOB
TpaHC(HOPMATOPHOH TOACTAHIMU, TO OXKHJIAeMble HANpPSHKEHUS NMPUKOCHOBEHHS K ITHM OTKPBITHIM
MPOBOAIINM YaCTIM CTOSIINX Ha 3eMJie Jro/ieil ONM3KH K HyITIO.

442.4.4 IT-cucremsl

a) Korna nanpspkenue 3ambikanust R X |, OTKmouaeTcs 3a BpeMs, NPUBEICHHOE Ha PUCYHKe 44A,
OTKPBITHIE MPOBOAAIINE YaCTH 3JIEKTPOYCTAaHOBKHU /10 1 KB moTpeduTens 3neKTpo3Heprui MOTYT OBITH
MOJICOEAMHEHBI K 3a3eMIIAIOIIEMY YCTPOMCTBY OTKPBITBIX NPOBOMAMIMX dYacTeil MOICTAHIUH (CM.
pucynaku 44D, 44] u 44K).

Ecnu 3T0 ycroBue He BBINONHAETCS, TO OTKPBITHIE IIPOBOJIAIINE YaCTH NIEKTPOYCTaHOBKH 10 1 kB
MOTPEOUTEN ANIEKTPOIHEPTUH JOJDKHBI OBITh TOACOEIMHEHBl K 3a3eMIIIONIEMY YCTPOMCTBY,
ANIEKTPUYECKH HE3aBUCHMOMY OT 3a3eMJIAIONIETO0 YCTPOHCTBA OTKPBITBIX MPOBOISMINX YacTeH
TpaHchopmaTopHOi ToacTaHIUU (cM. pucyHku 44E—44H), aubo y nompebumens O0ondxcHo 6vims
svinoanero YBOIIL

b) Ecnu oTKpBITEIE IPOBOSIINE YaCTH JIEKTPOYCTaHOBKHU 110 | kB moTpeburens 3nexTposHeprun
3a3eMJICHBI C ITOMOIIBIO 3a3eMJISIOIIEr0 YCTPONUCTBA, AIIEKTPUIECKH HE3aBHCUMOTO OT 3a3€MIISIONIETO
yCcTpoicTBa TpaHC(OPMATOPHON MOJCTAHIMM, W KOTAAa COOTHOUICHHE MEXAYy KPHUTHIECKUM
HanpsokenrneM (R x |, + Ug) W BpeMeHeM OTKIIIOYEHHs, JaHHBIMH B Tabnuie 44A, COOTBETCTBYET
000pYIOBaHUIO AJIEKTPOYCTAHOBKH 110 1 KB moTpeOuTeNs 3IeKTpO3HEPTHH, TOTHOE CONPOTHUBIICHHE
(MMITeTaHC) HEHTpPAIN CHCTEMBI HU3KOTO HANPSKEHHS MOXKET OBITh MOACOEIMHEHO K 3a3eMIISIOIEMY
YCTPOHCTBY OTKPBITHIX MPOBOASAIINX YacTell TpaHCcHOPMATOPHOI MOACTaHINH (M. pucyHOK 44E).

Ecnmu He BBIMOMHSETCS 3TO YCIOBHE, IIOJIHOE COINPOTHBICHWE HEHUTpamd MJODKHO OBITh
MOJICOEAMHEHO Yepe3 AIIEKTPUIEeCKH He3aBHCUMBIN 3a3emiutensd (cM. pucyHku 44F u 44H). B stom



cllyuae MPUMEHSIOT paBuia 442.5.2.

442.5 OrpaHuyeHHe KpPUTHYECKOr0 HampsbkeHusi B obOopyxoBanmu 10 1 kB
TpaHcGOPMaTOPHBIX MOACTAHIUI

442.5.1 TN- u TT-cuctemsl

Ecan B cuctemax TN u TT HelTpasbHBIN IPOBOJHUK 3a3€MJIEH YEPE3 3a3€MIISIOIIEE YCTPOMCTBO,
SMEKTPUYECKH HE3aBUCHMOE OT 3a3eMIIIOLIEr0 YCTPOWCTBA OTKPBITBIX MPOBOJSAIIMX dvacTeil
TpancopmatopHoit noactanmuu (cM. TN-b Ha pucynke 44B u TT-b nHa pucynke 44C), KpuTHUecKoe
Hanpsokenue (R x I, + Ug) MOMKHO OTKIIOYAThCS B TEUSHHWE BPEMEHH, 3aBHUCAIIErO OT YPOBHS
M30JSIUK 000PyI0BaHKs HaNpsDkeHneM 10 1 kB TpaHcopMaTopHO# MoACTaHIINH.

[Ipumeuanne— YpoBeHb H30JIALUM 000pyHOBaHHS HampsbkeHneM 10 1 kB TpanchopmaropHOi
MOZCTaHIIMH MOXKET OBITh BBIIIE YKa3aHHOTO B TaOmue 44A.

442.5.2 IT-cucremsl

Eciu B IT-cucremMe OTKpBITHIE IMPOBOAAIINE YacTH YCTAaHOBKM IOTPEOUTENsI UM PE3HUCTOPHI B
HEUTpasy, eClii OHU €CTh, 3a3€MJICHBI Yepe3 3a3eMIIIOIINE YCTPOUCTBA, INEKTPUIECKH HE3aBUCHMBIE
OT 3a3eMJISIOLIETO YCTPOWCTBAa TpaHCopMaTopHOM mnozacraHiuu (cM. pucyHku 44F, 44G u 44H),
kputndeckoe HampspkeHue (R X Iy + Up) IOMKHO OTKIIIOYATHCS B TEUCHHE BPEMEHH, 3aBUCAIIETO OT
YPOBHS N30JSIIMK 000pyIOBaHMs HanpshKeHHeM 10 1 KB TpaHcopMaTOpHO# MoJCTaHIIUH.

IIpumedanne — YpoBeHD H30JIALUN 000PYAOBaHUS HampsbkeHHeM 10 1 kB TpanchopmaTopHO# moacTaHIUU
MOXeET OBITh BBIIIE YKa3aHHOTO B Ta0muie 44A.

442.5.2 IT-cuctemsl

Ecmm B IT-cucreMe OTKpBITHIC IPOBOAAIINE YaCTH YCTAaHOBKM IOTPEOHTENST M PE3UCTOPHI B
HEWTpaJli, €CIIM OHU €CTh, 3a3€MJICHBI Yepe3 3a3eMIIIOIINE yCTPONUCTBA, IEKTPUUECKH HE3aBUCHMBIC
0T 3a3eMIIIONINE YCTpoicTBa TpaHcPopMmaTopHOH moactaHmmu (cM. pucyHku 44F, 44G u 44H),
kputndeckoe HanpspkeHue (R X Iy + Ug) ZOMKHO OTKIIIOYAThCS B TEYCHHE BPEMEHHM, 3aBHCAIIECTO OT
YPOBHSI N30JSIIMH 000PYIOBaHMS HaNpsDKeHHeM 10 1 kB TpaHcopMaTopHO# MoaCTaHIINH.

442.6 KpuTndeckue Hanpsi;keHHs1 B ciIy4yae o0pbiBa HeiiTpajabHoro npopoannka B TN- u TT-
cucremMax

[Ipr TPOEKTHPOBAHMM 3JICKTPOYCTAHOBKH HEOOXOAMMO paccMaTpuBaTh BO3MOXKHBIC —CITydad
oOppIBa HEUTpanpHOTO TMpoBOmHMKA B TpexdasHeix TN- m TT-cucremax, u mpu BeIOOpE
3JEeKTPOOOOPYAOBAHUS M €T0 KOMIIOHEHTOB C OCHOBHOHM, JBOWHON M YCHJICHHOH 3JEKTPHYECKOH
M30JSIIUEH CIIeyeT y4YUTBIBaTh, YTO HPH OOpHIBE HEWTPAIHLHOTO NMPOBOJHMKA HA 3JIEKTPUYECKYIO
M30JIIUI0 OyJeT NedcTBOBaTh yxe He (asHoe, a JTMHEHHOe HarpsikeHHe, KOTOpoe B V3 pa3 BbIIIE
asmoro (U =U, \/37) )

442.7 Kpurtuyeckue Hanpsi:keHUus1 B cJay4ae 3aMbIkaHus Ha 3emJ10 B IT-cucreme

Bo BpeMsi BBINOHEHHS pacyeToB HEOOXOIMMO PacCMaTPUBATh BO3MOXKHBIC CITydan 3aMBbIKaHHS Ha
3eMJII0 OJTHOTO W3 MpoBOJIOB Tpex(asHoi IT-cucteMsl, n mpu BBIOOpE 3IEKTPOOOOPYIOBAHUS U €r0
KOMIIOHEHTOB C OCHOBHOH, IBOMHOM M YCHJIIEHHOM 3JEKTPUYECKOW H3O0JSALMEN Y4YHUTBIBATh, YTO MPHU
TaKOM 3aMBIKaHWM Ha 3€MJII0 Ha M30JLIIHMIO OyZeT NelCTBOBaTh YK€ He (a3Hoe, a JIMHEHHoe

HarpspKeHHe, KOTOpoe B V3 pa3 Beime hasHOro (U =U,,[3) -
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Noacranuyus YctaHoBka 4o 1 kB

— {
Buiwe 1 kB [ Ui Jo1«B Uz

L1 [rE—
 E—
L2 —
 IU——
L3 ——
PEN oa—
U, = U,
U,=U, U
Im R 2 0
Uf = RXIm
TN-a
NoacTtaHuyuna YcraHoBka no 1 kB
Buiwe 1 kB | Ui Do 1kB Uz
! L1 r—
| —
L2 ——
L3 ———
PEN | —
U1 = RXIm + Uo
- Uy
I, [ R Rs Uy =Up
Uf= 0

TN-b

Pucynok 44B — TN-cucremsl



NopcTranuua YcraHoBka o 1 kB

Boiwe 1 kB [ Uy No 1xB Uz

L1

L2

L3

] |

U1=U0

= U
<[] T |
:

TT-a
NMoactanunsa YcraHoBska o 1 kB
Bhiwe 1 kB ! Us Do 1B U
L1 [P
L2 | S——
| S
L3 I
N | SES———
U= RxIm + U,
- U
Im R RB U2 = UO RA
Uf= O
— -_— — =t
TT-b

Pucynok 44C — TT- cuctemsl



Noacranumn YcraHoeka go 1 kB

JE———— 1
Buiwe 1 kB { Ui [o 1xB Uz

L1

L3

FE. .

U1 = UO U
U2 = UO f
U= RxT,

1) B ycranoBke 10 1 kB 3aMbIkaHUs HET

Moacranuws YctaHoBka o 1 kB

Buiwe 1kB 1 Ui Jo 1«B Uz

L1 —
L2 |———
13 —
PE
V4
- U1 = Uo'\lg
LIl IR Uy = U3 Ur
Uf= RXIm

2) IlepBoe 3ambIkaHKe B ycTaHoBKe /10 1 kB

Pucynox 44D — IT-cucremsl, npuMep a)



Moacranuma YecraHoBka no 1 kB

Boiwe 1 kB { ' Ys Lo 1 kB Uz

L1 —

; I

L2 S

I

L3 —

I

zZ
Up=4,

_ U,
[l .
:

1) B ycranoBke 1o 1 kB 3aMbIKaHUS HET

NMopacTaHuus YcraHoBka go 1 kB

Uy

Boiwe 1 kB ] Ao 1kB

L1 —

L2 =

L3 —

U, = U3

Ll |z U, = Rxl, + U3 L% Uy
Ufz RAXIdS UL A

b -.45'—‘—

2) IlepBoe 3aMmbIkaHue B ycTaHOBKE 110 1 kB

Pucynox 44E — IT-cucremsl, npumep b)



Buiwe 1 kB

floacranuus

——

YcraHoBKa go 1 kB

Boiwe 1 kB

Do 1«kB
L1
L2
L3
Uy = Rx[m + Uy
U2 = UO
Uf= 0

1) B ycranoBke 10 1 kB 3aMbIkaHUs HET

Mopcranuun

[ b

Yeranoska no 1 kB

Jo 1 «B Uz
L1 ———
L2 r.._"——
L3 —_—

IM'TR

I

1

Uy = Rx, + Up3
Uy = Ug\3
U= RaxIy<U,

2) IepBoe 3ambIkaHue B ycTaHOBKE 110 1 KB

Pucynox 44F — ITcucremsl, npumep cl)




MoncrarHuyus YctaHoska no 1 kB

I3
Bolwe 1 kB | Ys Do 1 kB U
L1 —
2 L
L3 —
I

U1 = R)([m + UO

] U,
Ll Ir Up = Uy Ra
Uf= 0

1) B ycranoBke 1o 1 kB 3aMbIKaHUS HET

NoacraHuus YcraHoBka o 1 kB

Uy

Boiwe 1 kB Uy Lo 1 kB

L1 N
L2 |———"'—
L3 ;I:

U1 = Rx]m + Uoﬁ

U,
Im R Uz = UO'\f_3- Id RA f
Uf= RAXIdS UL

2) IepBoe 3ambIkaHue B ycTaHOBKE 110 1 KB

Pucynox 44G — IT-cucremsl, npumep c2)



Moacranuua YcraHoBka no 1 kB

Boiwe 1 kB l Uy | Jo 1 kB Uz

L1 —_—
S
L2 ===
 —
L3 —
PE L
i
| Uy =Rxly+ U
= Uy
I & Rs Uz =Up
l Uf =0

1) B ycranoBke 1o 1 kB 3aMbIKaHUS HET

MoacraHuua YctanoBka ao 1 kB
— I
Beiwe 1 kB Us Jo 1 kB Uz

L1 P —
T  S—

— |

g S
{_3 ——
PE ;-—

-
| U1 =RXIm+ UO'\jg

R U, = Ug\3
# l

Uf= 0
2) IlepBoe 3ambIkaHue B ycTaHOBKe 110 | kB

B

Pucynok 44H — IT-cucremsl, mpumep d)



MoacTaHuusa YcraHoBKka no 1 kB

— {
Bblwe 1 kB { Yy Jo 1 kB b

L1
L2
L3 —
PE —l
Uy =Rxl, + U
U2 = RXIm + UO Uf
Uf = RX[m
1) B ycranoBke 1o 1 kB 3aMbIKaHUS HET
NoacTaHuusa YcranoBka o 1 kB
o—— i
Boiwe 1 kB { Ui Jo 1 «kB Uy
L1
2 ]
 I—
L3 promm——
PE é‘———
1
V4
L .
1 Uy = Rl + Up\3 )
Im R RB U2 = RXIm + Uo'\js‘ f
Uf = RXIm
-l l

2) IepBoe 3ambIkaHue B ycTaHOBKE 110 1 KB

Pucynox 44J — IT-cucremsl, npumep el)



NoacTaHuus YcraHoeka o 1 kB

Boiwe 1 kB { Uy o 1 kB Uz

L1 ———
| |
L2 =
J SSC—
L3 —
PE hered
Uy = Rxl + U,
I R U2 = RXIm + UO Uf
m Uf= RXIm

1) B ycranoBke 1o 1 kB 3aMbIKaHUS HET

NoacTtanuus YcranoBka ao 1 kB
!
Boiwe 1 kB ! Ui o 1«kB Uz
L1 T
I
L2 —_——
e
L3 ——
PE g——

U1 = RXIm + UO‘\jé-

U,
ImJ [] R Up = Rl + Uo‘/§ f

Uf= RXIm

2) IlepBoe 3ampIkaHue B ycTaHOBKE 110 1 kB

Pucynok 44K — IT-cuctemsl, mpumep €2)

IMMPUJIOXEHME A



(cripaBouHOE)
IosicHenust B oTHOmIeHuM pasaea 442.1 u mynkrToB 442.1.2, 442.1.3

A.442.1 O01He MoI0KeHUs

TpeGoBaHmst 3TOrO paszena HampaBlIeHH Ha oOecriedeHHe OE30MacHOCTH JoAeH W 3aIluTy
000pyOBaHUA B 3JIEKTPOYCTaHOBKE 10 | KB B ciyyae BO3HMKHOBCHHSI 3aMBIKaHHS Ha 3E€MIIIO B
3JIEKTpOycTaHOBKE Bhlle 1 KB.

3aMBIKaHHUS MEXIY 3JIEKTPOYCTaHOBKAaMM HANpPsDKCHMH 10 U Bbime | kB Moryt mmers mecto Ha
TpaHc(OPMATOPHBIX MOJCTAHIMAX M X KOMMYTAIIMOHHBIX YCTPOICTBax, pabOTAIOMMX Ha HAIPSKECHIN
Boie 1 kB. [1pn mogoOHBIX 3aMBIKaHUSIX TOK MPOTEKAET Yepe3 3a3eMILIIONIee YCTPOHCTBO, K KOTOPOMY
MOZICOEIMHEHBI BCE OTKPHITHIE IIPOBOISIIIE YACTH MTOICTAHIIUH.

3HaueHWe TOKa 3aMBIKaHWS Ha 3EMIII0 33aBUCHT OT IOJHOTO CONPOTHUBICHUS (MMIIEAaHca)
3a3eMJICHHUS HEHTpaH, T. €. OT TOr0, KaKUM 00pa3oM 3a3eMiieHa HeHTpalb 3JIeKTPOyCTaHOBKH BhImIe |
KB (3¢ dexTrBHOE 3a3eMIICHNE WM 3a3eMJICHHE Yepe3 AyToracsInue KaTyIIKH).

Tox 3aMbIKaHusl, IPOTEKAIOIIMN Yepe3 3a3eMIISIOLIEE YCTPOMCTBO OTKPBITHIX MPOBOISIINX YACTEH
TpaHc)OpMaTOPHOH MOACTAHINH, BEI3BIBAET MOSBICHHE 3JICKTPUIECKOTO NMOTEHIMANA HA 3TUX YacTIX
10 OTHOILICHUIO K 3€MJIE, U €70 3HAUECHHE 3aBHCHUT OT JIBYX (haKTOPOB:

- 3HAUCHHMS TOKA 3aMBIKaHNUS;

- 3HAUEHHMS CONPOTHUBICHHS 3a3€MJICHHUS OTKPBITHIX MMPOBOISIINX YaCTEH MMOICTAHIIUH.

HanpspokeHne 3aMbIKaHHS MOXET JOCTHIaTh HECKOJBKHX THICSY BOJBT W B 3aBUCHMOCTH OT
3a3eMIISIIOIIEH CHCTEMBI JIEKTPOYCTAHOBKH MOJKET BBI3BATh:

- o01Iee yBeIM4IEeHHUE IO OTHOLICHHUIO K 3€MJIE JJIEKTPHUECKOTO MOTEHIHANA 3a3€MIIIONIEH CHCTEMBI
JJEKTPOYCTAaHOBKH a0 1 KB, KOTOpBIA MOXET BBI3BATH NPOOOH AIEKTPHUCCKONH H30JSIIUU
000pyIOBaHMS M TEM CAMBIM BBIBECTH €TO U3 CTPOS;

- YBEIMYECHHE IO OTHOLICHHIO K 3€MJIC JJIEKTPHUUYECKOTO IOTEHIHala OTKPBITBHIX HPOBOJISIINX
YyacTed ANEKTPOYCTAaHOBKU 10 1 KB, 4TO MOXKET MPHUBECTH K BO3HHUKHOBEHHIO ONACHOTO OXHIAEMOTO
HaINpsOKCHUS IPUKOCHOBCHUSI.

Crenyer MOMHHUTH, YTO [UIS JIMKBHAAIIMN 3aMBIKAHUS Ha 3€MIIIO B HJICKTPOYCTaHOBKax BhIme | kB
TpeOyeTcst CpaBHUTEIHHO OOJIbIIE BPEMEHH, HEXXENIN B AJIEKTPOYCTaHOBKax 10 |1 KB mpw 3aMbIKaHUIX
Ha KOPIIYC, HOCKOJBKY pEeJe YCTPOMCTBa 3alIWTHl HACTPOCHBI HAa OTKIIOYEHHE TaK, YTOOBI MMENOCh
HEKOTOPOE «BPEMS 3a/ICPXKKM» JUISI aBTOMaTHYECKOTO DPACIO3HABAHMS HEXETATEIBHBIX NEPEXOTHBIX
npoueccoB. Kpome Toro, cobcTBeHHOe BpeMmsi cpabaThIBaHWS CaMOro YCTpOMCTBa 3aIUTHI B
3JIEKTPOYCTaHOBKAX BbIe |1 KB Takxke OoJbIlle MO CPaBHEHUIO CO BPEMEHEM CpaOaThIBaHHs 3alUThl B
aneKTpoycTaHoBke 10 | kB. D10 03Hauaer, 4TO pe3yabTUPYIOIMIAs HPOJOIKHTEIHHOCTh HANPSHKEHHS
3aMBIKAHHS Ha 3€MJTI0 ¥ TIPOJIOJDKHUTEIHHOCTh OXKHMIAEMOT0 HAIPSHKEHHS TIPUKOCHOBEHHS K OTKPBITHIM
NPOBOJAIINM YacTsIM 3JEKTPOyCTaHOBKM 10 | KB Moker okaszarbcs Oosblie, 4YeM BpeMs,
YCTaHOBJICHHOE ITPAaBUJIaMH JUTS 3THX 3JIEKTPOYCTaHOBOK.

[epenanpsikeHus, BEI3BaHHBIE 3aMBIKAHUAMH Ha 3€MIII0 B 3JIEKTPOYCTaHOBKax Bbime | kB, Moryr
NPUBOANTH K 0TKa3aM B paboTe TpaHC(HOPMATOPHOH MMOJICTAaHIMK Ha cTopoHe 70 |1 kB mim k oTkazam B
pabote anexTpoycTaHoBKH 70 1 kKB moTpedurens snekTposHepruu. YKa3aHHbIE OTKa3bl OOBIYHO UMEIOT
MECTO MPY HENPaBHIBHOW pabOTe CPE/ICTB 3aINTHI B YCIOBUIX KPATKOBPEMEHHBIX IIEpEHANPSDKEHUH 1
4acTO MPHUBOIAT K PA3IIMYHOTO poJia cOOSIM U JaXKe K TIOJIHOMY OTKIIFOUEHHIO 3JIEKTPOYCTAaHOBKH.

[lanee paccmaTpuBaroTcs Cllydau 3aMbIKaHHUI Ha 3MITIO B 3JIEKTPOyCTaHOBKax Bhire 1 kB.

D¢ dexTuBHOE 3a3eMIICHIE HEUTPAIIH AIEKTPOYCTAHOBKH BEIIIe 1kB

B anexTpoycTaHoBKax ¢ 3(GQEKTUBHO 3a3eMIICHHOW HEHTpanblo, HeWTpaiu TpaHc(hOpMaToOpoB
MOACOEIUHSIOT K 3a3eMJIIONIMM YCTPOICTBAM HANpsIMYI0 WM Yepe3 YCTPOMCTBA C HU3KHM OOLIMM
CONPOTHUBJICHHEM (MMIIEJAHCOM) M B HHX 3aMbIKaHUs Ha 3€MJIIO JIMKBHAWPYIOTCS 38 CPaBHHUTEIIHHO
KOpPOTKHE BpeMeHa Onaroiapsi 4eTKO paboTe yCTpOICTB 3alIUThl OT 3aMBIKAaHHUH Ha 3EMIIIO.

o oeiicmsyrowgum 6 Poccuu npasuiam ycmpoucmea 31eKmpoyCman080K No0 2NeKMPUdecKol
cemvlo ¢ IPPEeKMuUHoO 3a3eMAEHHOU HEUMPAIbIO NOHUMAIOM MPEXPA3HYIO INEKMPULECKVIO cemb
sviute 1 kB, 6 xomopoii kosghpuyuenm 3amvixanus Ha semnio He npeeviuwiaem 1,4. Koaghduyuenm
3aMbIKAHUSA HA 3eMII0 — MO OMHOUIEHUE PASHOCMU DNEKMPUYECKUX NOMEHYUAI08 6 mpexhasnoll
INEKMPUYECKOU Cemu MeHCOY HeNnospedtcOeHHOt azol u 3emiell 8 MouKe 3aMbIKAHUS HA 3eMII0
Opyeoul unu 08yx Opyeux (az K pasHOCMu NOMeHYuanog mexcoy (pasoi u 3emieli 8 3mou mouke 00
3AMbIKAHUS HA 3EMIO.

TpanchopmaropHble NMOACTaHIMH, Ha KOTOPBIX HEHTpanu TpaHC(HOPMATOPOB HE COEIAMHEHBI C
3eMJICH, HE pacCMaTPHUBAIOT B paMKax 3JIEKTPOYCTaHOBOK € 3(pEKTHBHO 3a3eMJICHHON HEHTpabIO.

EMKOCTHBIE TOKHM IpW 3aMbIKaHUSAX Ha 3€MJII0 B TAKHUX DJIEKTPOYCTAHOBKAX TAKXKE B PacyeT He



oepyT.

OneKTpoycTaHOBKH BhIlIe 1kB ¢ M301MpoBaHHON HEHTpabio

B Hacrosiiiem cranmapTe paccMaTpUBAIOT TOJBKO CIydad MEpBOTO 3aMbIKaHUS HAa CTOPOHE BhIIe |
kB TpaHChOpMaTOpHOH IOJCTAaHIMM Ha COEJMHEHHBIE C 3a3€MIIIIOIIMM YCTPOHCTBOM OTKPBITHIE
NPOBOJSIINE YacTH. BO3HMKArOmMH INMPU 3TOM EMKOCTHBIH TOK MOJXET OBITh OTKIIOUEH WM He
OTKJIIOYEH B 3aBHCHMOCTH OT 3HAYEHHUS ITOTO TOKA M YCTaBKU ycTpoiicTBa 3amuTel. Eciiu oTKIrOueHue
HE MOCJIE/TyeT, TO TAKOW aBapUIHBINA PEXXUM OyIIET IPOJ0IDKATHCS HEONPEEICHHO JI0Ar0e BPeMS.

OneKTpoycTaHOBKH BhlIlIe 1kBc pyroracuTenbHBIMH KaTylIIKaMU

[Ipn paccMoTpeHMH 3aMBIKaHMH Ha 3eMJIl0 Ha cTopoHe Bbime 1 KB TpanchopmaropHoii
MOJCTAHIN AYTOTaCUTENIbHBIE KaTyIIKU B pacueT He IPHHUMAIOT.

Ecnmu B oanexktpoycTaHoBke Bhile 1 kKB ¢ ngyroracuTenbHBIMM KaTylIKaMHM 3aMbIKaHME Ha
TpaHcopMaTOPHOH MOACTAHIIMU Ha CTOPOHE HaNpsDKeHHEM Bbile | KB IMponcxoauT Ha CBsI3aHHBIE C
3a3eMJISIOIINM YCTPOHCTBOM MOJCTAHIUM OTKPBITHIE IPOBOJISIINE YaCTH, TO BOSHUKAIOLIUH NPHU 3TOM
TOK 3aMBIKaHUsI HA 3€MJII0 OKa3bIBAETCS, KaK MPaBHUJIO, HHYTOXHO MalbIM (IIOCTOSIHHASI COCTABISIONIAs
9TOr0 TOKa OOBIYHO HE MPEBBIIIACT JAECATHIX JOJNEH aMmmepa). OTH TOKH MOTYT OCTaBaThCs JAOBOJIBHO
JUINTENIBHOE BpeMsl.

A.442.1.2 HanpsxeHue 3aMbIKaHUS

PucyHnok 44 A nonyyen Ha ocHoBaHMHU kpuBoit C1 MOK 479-1 [1].

IIpu paccMOTpeHHM HamnpsDKEHHH 3aMBIKAHUS Ha 3€MJII0 B AJIEKTPOYCTaHOBKe Bbime 1 kB
HEOOXO0/IMMO YUUTHIBATh:

a) CpaBHUTEJIBHO HHU3KYIO0 CTENEHb pHCKa (Malyl0 BEpPOSTHOCTh) 3aMbIKaHMA Ha 3€MIII0 B
AJIeKTpOyCcTaHOBKe BhIle 1 kB;

b) Tor dakT, yTO OXKMJaeMoe HANpsHKCHUE MPUKOCHOBEHMS K OTKPBITHIM MPOBOASLIMM YacTIM
ANIEKTPOYCTAHOBKU BCErJa HIDKE HANpPSDKEHUS 3aMBIKaHMs, OOBSICHSIEMBIH HAJIMYUEM YCTPOMCTB
BBIPABHUBAHUS M YpPaBHHUBAHMS 3JIEKTPHUECKUX MOTEHIMANOB B AJEKTPOYCTAHOBKE B COOTBETCTBHUH C
TpeboBanusamu, u3nokeHHbiMu B 413.1.1.2 TOCT 30331.3/TOCT P 50571.3, U JOMOJHHUTEIBLHBIX
YCTPOWCTB 3a3eMJICHHS B PaCCMaTpUBAeMOH AJIEKTPOyCTaHOBKe 10 1 KB moTpedutens anexTposHeprun
WIM B JPyrUX OJEKTPOYCTAHOBKaX, IIOJYYalOIIMX OJHEPrHI0 OT TOH JK€ TpaHCPOPMATOPHOM
MOJICTAHIIUH.

3HavyeHus HanpsbkeHus 650 B g nmurensHocTH 3ambikanus 0,2 ¢ u 430 B ast aBTOMaTH4eCKOTro
OTKJIIOYEHUs 3a BpeMst Oosiee 0,2 ¢ HECKOJIBKO MPEBBIIIAIOT JaHHBIE Ha pUCYHKE 44A.

A.442.1.3 Kputndeckue HalpspKeHHUS

3nauenue 1,5U, + 750 B cocraBmser 0,75 OT caMOTro HHM3KOTO HCIBITATEIHHOTO HAMPSIKEHHS
ob0opynoBanus 10 | kB 1 1aeT BO3AMOXXHOCTB MCIIONB30BaTh MpaBHiIa 3TOTO pasfesna Al 3a3eMICHHBIX
HaINpsAMYIO 3JIEKTPOYCTaHOBOK BhImIe | kB.

Paznnuynsbie Bapuantsl 1js | T-cuctem

PaCCManI/IBaeTCﬂ TNEPBOC 3aMbIKaHUEC B 3JICKTPOYCTAHOBKE 10 1 kB
(oM. 442.4.4 1 442.5.2)

Cucrema [ OTKpbITBIE Heiitpans OTKpBITBIE
MIPOBOIAIIHE | TPAHC(POPMATO | TPOBOISIINE U, U, Ut
JaCTH pa 3azemiieHa 4acTH
MOACTaHINN WIM HET  |moTpeduTens
a . . o U, \/37) U, \/:’T) RxI
b . . 0 U3 RxI,+Un3) | 0*
o 0 0 0 Rx 1, +U,\3) Uy/3) 0*
d 0 . . RxI, +Uy[3) Up/3) 0*
er* . 0 . RxI +Un3) | RxI,+Un3) | Rx1,

* Up paBHO NPOM3BEICHUIO TOKAa MEPBUYHOIO 3aMBIKAHMSI Ha COINPOTHBICHHE 3a3eMIIIONIETO YCTPOMCTBa
OTKPBITBIX TIPOBOJSINX YacTel moTpedutens (R, x lg), koTopoe Z0mKHO OBITH MEHbLIe WK paBHO Uj.

B cucremax @, b, d eMKOCTHBIC TOKH MEPBHYHOTO 3aMbIKAHHS B HEKOTOPBIX CIIydasX MOTYT yBEIHYHBATH
3HaueHue Uy HO 3TUM MOXKHO IpeHeOpeyb.

** B cucremax cl, el momHoe compoTHBieHHE (MMIEIAHC) MMEET MECTO MEXIy HEeHTpaubio M 3emieit
(ueliTpanb 3a3eMiIeHa).

B cucremax c2, e2 Mex1y HEHTPAJIbIO U 3eMJIeH TPOBOAMMOCTh OTCYTCTBYET (HEHTpasbh H30JIMPOBAHA).




HpnMeanHe — 3HaK «» 03HavaeT HaJINIHUEC, 3HAK «O» — OTCYTCTBHE.

IIPUJIOJKEHUE B
(obsi3amenvhoe)

Tpebosanue K 63auMHOMY CONPOMUBGTEHUIO MEHCOY 3A3EMIAIOUWUM YCIMPOTCIEOM ROOCMAHUUL
U HEe3A8UCUMDBLM 3A3eMAUMEIEM

B cnyuasx, koeoa neobxooumo evinonnsms mpebosanus 442.2b, 442.3b u 442.4a nacmoswyezo
cmanoapma, 63aUMHOE CONPOMUBTIEHUE MeNCOY 3A3EMISIOUWUM YCMPOUCMEOM, NPEOHAZHAYEHHbIM 0I5l
3a3eMIeHUsL OMKPLIMBIX NPOGOOSUWUX YACMel MPAHCHOPMAMOPHOT NOOCMAHYUU U ILEKMPUYECKU
He3a8UCUMbIM 3ad3eMaumenem, He O0JxCHO npesviwiamv 10 % om conpomugneHus 3a3emasrOueco
yempoticmea  mpancgopmamoproti  noocmanyuu. Ilpu e2o noocueme crnedyem ROIb308AMBCS
cnedyroweti popmynoti
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20e KuB —  koaghpuyuenm HeoOHOpOOHOCMU YOeIbHO20 31eKMPULecKo20 CONpOMUBTIeHUs 3eMU,
PAsHbLIL OMHOUWEHUIO
Py — YOenvHoe dNeKmpuiecKoe conpomusnenue nuxcne2o cos semau, Om m;
Ps—  YOelbHOe 91eKmpuieckoe COnpomueieHue 6epxne2o cios semau, Omm;
r— paccmosHue Om YeHMpa 3A3EMAAIOWE20  YCMPOUCMEd  MpPaAHCHOPMAMOPHOL

nodcmam;uu 00 yenmpda 31eKmpudecKu He3adeUCUMOo20 3a3emiumels, m.

IMMPUJIOXKEHUE C
(ctpaBovHOE)

Buodauorpadus

[1] MBOK 479-1—84 [lelicTBue 3JIEKTPUUECKOr0 TOKA, MPOXOSIIEro Mo Tedy uenoBeka. Yactp 1.
O6ume acmektel. I'maBa 1. DnexkTpuueckoe CONMPOTHBICHHE (MMIENAHC) Tela dejoBeka. [nama 2.
Bo3zneiictBue nepemenHoro Toka ot 15 g0 100 I'n.. ['nmaBa 3. Bo3nelcTBre MOCTOSHHOTO TOKa

KiroueBble cioBa: 3JIEKTPOYCTAHOBKU 3]laHUH; BJIEKTPOYCTaHOBKM 10 1 KB; anmekTpoycTaHOBKH
Beinie 1 kB; 3amblkaHue Ha 3eMill0; oOecriedeHHe OE€30MaCHOCTH; 3aldTa OT IepeHaIpsIKEHHN;
3a3€MJICHUEC; YPaBHUBAHUEC DJICKTPUUCCKUX MMOTCHIIMAIOB; BEIPABHUBAHUEC DJICKTPUYCCKUX TMTOTCHIIUAIOB

Coaep:xanue

1 ObxacTb NpUMEHEHUS

2 HopMaTHBHBIE CCBUIKH

3 OnpexneneHust

442.1 OOmue mojaoKeHus

442.1.1 Ha3znauenue

442.1.2 HanpspkeHne 3aMbIKaHUS

442.1.3 Kpuruueckue HanpsHKeHUs

442 .2 3azemirsiolye ycTpoicTBa TpaHC()OpMaTOPHBIX MOICTAHIINH

442.3 TpeboBaHus, NpeNbSBISIEMbIE K 3a3eMIBIIOIIMM  yCTPOWCTBaM  TpaHC(OPMATOPHBIX
IOICTAHITUH

442.3.1 YcnoBus, yuUTHIBAEMBIE NIPH BBIMOJIHEHUH 3a3€MIIIOIIUX YCTPOHCTB

442.3.2 ConpoTuBiieHNE 3a3eMIISIOLIETO yCTPOICTBA.




4424 TpebOoBaHus, NpENbSIBISIEMbIE K 3a3eMIBIIOIINM yCTPOWCTBaM TpaHC(OPMATOPHBIX
MOJCTAHIUH, C yYETOM TUIIOB IIPUMEHSAEMBIX 3a3eMJISIOIIUX CHCTEM

442.4.1 YcnoBHble 0003HAYCHHS

442.4.2 TN-cucremsl

442.4.3 TT-cucremsl

442.4.4 IT-cuctemsl

442.5 OrpaHuueHHEe KPUTHYECKOTO HANpsDKEHHs B oOopynoBanuu a0 1 kB TpaHcdopmaTopHBIX
MMOICTaHIIIH

442.5.1 TN- u TT-cuctemst

442.5.2 IT-cucremsl

442.6 Kpurtnyeckue HampspKeHUsl B cllydae oOpbIBa HeWTpanbHOro npoBoanuka B TN- m TT-
cucreMax

442.7 Kputnueckue HanpsHKEHUs B clydae 3aMbIKaHMs Ha 3eMyito B [T-cucteme

IIpunoxenue A IloscHeHus B oTHOIIEHUN pa3znena 442.1 u myHktoB 442.1.2,442.1.3

[Ipunoxenne B TpeboBanne K B3aMMHOMY CONPOTHBICHHIO MEXIY 3a3€MIIIIOIINM YCTPOHCTBOM
MOJCTAHIIUM U HE3aBUCUMBIM 3a3eMIIUTENEM

[Mpunoxenue C bubnuorpadus



