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Hacrosmuit cranmapt sBisSeTcd YacThl0 KOMILIEKCA TOCYAAapCTBEHHBIX CTaHAAPTOB Ha
JJIEKTPOYCTAHOBKM  3J[aHWH, pa3palbaTbiBaeMbIX HAa OCHOBE CTaHAAapTOB  MeXayHapoaHOU
anekrporexHuaeckoit komuccnn MOK 364 «OmekrpoycraHoBKH 3maHui». OH TpencTaBIsieT coOoit
ayTeHTHYHBI TEKCT MexayHapomHoro cranmapra MOK 60364-4-442—93, xpome pazmema |1,
YTOYHSIONIETO OCOOEHHOCTH MNPHMEHEHHs HACTOSIIEero CTaHAapTa B HAIMOHAIBHOM SHEpreTHKe,
paznena 3, KOTOPBI UCKIIIOYAeT Pa3HOUTCHUSI B TOJIKOBAaHWM TEPMHUHOB, U TPeOOBaHMH (BBIAEIEHHBIX
KYPCHBOM), OTPa)KaIOIINX MOTPEOHOCTH Pa3IMYHBIX OTPAciel SKOHOMHKH CTPaHBI, B TOM YHCIE U
CEITbCKOXO035IIICTBEHHOTO IIPOU3BO/ICTBA.

Hywmepanus pas3znesnoB, MyHKTOB U MOAITYHKTOB B HACTOSINEM CTaHJapTe, HaUMHAas ¢ paszaena 442.1,
MOJTHOCTBIO COOTBETCTBYeT mpuHsATor B MOK 60364-4-442—93 ¢ yyerom Uzmenenns Ne 1 (1995 r.)
(BBeeHBI HOBBIC pa3nensl 442.6 u 442.7).

Tabmuma 44A B HACTOAIIEM CTaHIIAPTE 3aMEHEHa HOBOM B cOOTBEeTCTBHHU ¢ M3MeHeHneM Ne 1.

B Hacrosinem cranzapTe mpuHATA Ta )K€ HyMepalus pUCYHKOB M T€ e yCJIOBHbIe 0003HaueHHs,
uyto U B MOK 60364-4-442—93.

TpeOoBaHUs HACTOSIIErO CTaHAAPTA JOIONHAIOT, M3MEHSIOT WM 3aMEHSIOT TPEOOBaHMS JIPYTUX
YAaCTHBIX CTAHIAPTOB KOMIUIEKCA CTAHIAPTOB Ha IEKTPOYCTAHOBKH 31aHMN. OTCYTCTBHE CCBUIKM Ha
rJIaBy, pasliell WIM IyHKT YacTHOTO CTaHjAapra O3HayaeT, YTO COOTBETCTBYIONIME TpPeOOBaHHS
CTaH/apTa paclpoCTPaHIIOTCs ¥ Ha JaHHBIA CITydai.

1 OdaacTh NnpuMeHeHUs!

Hacroammii crangapT pacmpocTpaHseTcs Ha 3JIEKTPOYCTAHOBKH 3IaHHUH, NMPUMEHSEMBIE BO BCEX
OTpacjidaX 3KOHOMHUKH CTpaHbl, HE3aBUCUMO OT HUX MPUHAIICIKHOCTU H (bOpM CO6CTBGHHOCTI/I, u
yCTaHABIMBAeT TPeOOBAaHMS IO OOECHEYEHHIO JJIEKTPOOE30NMacHOCTH IIyTEM  3alluThl  OT
NepeHanpsHDKEHUH, KOTOPBIE MOTYT BOZHMKHYTH B JJIEKTPOyCTaHOBKax 10 | kB m3-3a 3aMblkaHuii Ha
3eMIIIO B 3JIEKTpOycTaHOBKax BbIme 1 kB. IIpu 3TOoM anekTpoycTanoBkH 110 1 Beimie 1 kB mMoryT ObITh
KaK OJJICKTPUYCCKHU CBA3aHHbBIMU, TaK MW HE CBA3AHHBIMH MCKIY COGOﬁ. HO}I TCPMHUHOM
«QIIEKTPUYECKM» IIOHUMAETCsI CBS3b KaK HENOCPE/ICTBEHHas MO OOBeJIMHEHHBIM MEXAy coOoi
HEUTpaJIbHBIM IPOBOJSIIMM YacTsAM 3JIEKTPOYCTAaHOBOK DA3IMYHBIX HANpsDKeHWH, Tak W depe3
MUTAONINE TOHIDKAOMMe TpaHchopMaTopsl. DJEKTPUUECKH HE CBSA3aHHBIE MEXIy co0oit
AIIEKTPOYCTAHOBKH HauboJiee YacTo UMEIOT MECTO B CEJIbCKOM MECTHOCTH U TPEJICTABISIOT COOOi, KaK
NpaBWJIO, aBTOHOMHBIE MCTOYHHKH OJIIEKTPOCHAaOXKeHMs HamlpspkeHueM 10 1 kB, pacnonosxeHHble
BONM3M BO3AYIIHBIX JIMHUHA BIIEKTPOIIEpesaun YCTaHOBOK Bbimie | kB B cerax ¢ addexkTuBHO
3a3eMJICHHOI HEHTpaNbio WK BOMU3U TpaHC(HPOPMATOPHBIX MOJCTAHIINN TAKUX YCTAHOBOK.

IpumenumenvHo K CeIbCKOXO3AUCMEEHHOMY NpPOU3BOOCMEY 3auuma Om NepeHanpsdiCceHull
0oMdIcHa 0becneyusams 1eKmpode30nacHocms He MONbKO J00el, HO U CelbCKOXO3AUCHEEHHbIX
JICUBOMMHBIX, GKIIOUAS YCIMPAHEHUE INEeKMPONAMONIOSUY CKOMA, M.e. CHUICEHUe NPOOYKMUBHOCIMU NOO
8030eticmauem 0e30NACHbIX 018 HCUHU 8eCbMA MATBIX HANPANCEHUU NPUKOCHOBEHUS.

CTaHHapT npeaHasHauCH JIA NPOCKTHBIX, MOHTAXXHBIX, IIYCKOHAJIAJOYHBIX U OKCILTyaTallMOHHBIX
OpTaHM3aIH JIIOOBIX POPM COOCTBEHHOCTH.

TpeboBanus, nononastonie MOK 60364-4-442—93 u yuyuTeIBaromue NOTPEOHOCTH SKOHOMHUKHU
CTpaHBI, BBIACIEHBI B TEKCTE HACTOSIETO CTaHAAPTa KYPCHBOM.

TpeOoBaHMs HACTOSALIETO CTAHIAPTA SBISIOTCS 0053aTEIbHBIMH.

2 HopMaTuBHBbIE CCHLIKH

B HacTosmieM craHgapTe UCIOIB30BAHBI CCHUIKH HA CIIEAYIOIINE CTAHAAPTHL:

I'OCT 30331.2—95 (MDK 364-3—93)TOCT P 50571.2—94 (MDK 364-3-93)
OnexTpoycTaHOBKH 3AaHul. YacTs 3. OCHOBHBIE XapaKTEePUCTUKU

I'OCT 30331.3—95 (MDK 364-4-41-92)TOCT P 50571.3-94 (M3OK 364-4-41—92)
OnekTpoyctaHoBku 3maHuil. Yacte 4. TpeGoBaHmst mo oOecmedeHHI0 OE30MacHOCTH. 3aliuTa OT
MOPa’KEHUH AIEKTPHYECKIM TOKOM

I'OCT P 50571.14—96 (M3BK 364-7-705—84) DnekrpoycranoBku 3nanuii. Yacts 7. TpeOoBanus
K CHEIUAIbHBIM 3JIeKTpoycTaHoBKaM. Paznen 705. DiaeKTpoyCTaHOBKHM CEIbCKOXO3SHCTBEHHBIX M
JKUBOTHOBOYECKIX TIOMEIICHUHA

3 Onpepenenust

dnekTpoTexHuyeckaa 6ubnuoteka / www.elec.ru



B Hacrosimem crangapTe NpUMEHSIOT CIIETYIONIHE TEPMUHBI.

3.1 3emJas (oTHOCHTeNbHAs, 3TaloHHAsA): [IpoBoOAsIIAs SJEKTPUUECKUNA TOK M HAXOJIAMIASACS BHE
30HBI BJIMSHUS KAKOTO-TH0O0 3a3eMIIMTEIIS YacTh 3€MHOMN KOPBI, 3JCKTPUUCCKUN MOTCHIMAT KOTOPOi
MIPUHUMAIOT PaBHBIM HYIIIO.

3.2 noxanpHas 3emulsi: YacTp 3eMIM, HAXOIAIIAsICSA B KOHTAKTE C 3a3€MIIUTENEM, DIIEKTPHUCCKUI
noTCHIHAaI KOTOpOﬁ 101 BJIMAHHUECM TOKA, CTCKAIOUICTIO C 3a3CMJIMTCIIA, MOXKCT 6bIT]) OTJIMYCH OT HYJIA.
B ciydasx, koraa oTauyue OT HyJIS MOTEHIMANa YacTH 3eMJIM HE MMEET NPHHIMITHAIBHOTO 3HAYEHHS,
BMECTO TEPMHHA «JIOKAJIBbHAS 3EMJISD» UCTIONIB3YIOT OOIIMH TEPMUH «3EMILSD».

3.3 aaekrTpoycranoBka 10 1 kB: DnekrpoycTtaHOBKa, HOMUHAILHOE 3HAYEHUE HAMpPSDKEHUS B
KOTOpOH He mpesblmaet 1 kB.

3.4 anexTpoycranoBka Bbime 1 kKB: DiexTpoycTaHOBKa, HOMUHAIBHOE 3HAUEHHUE HANPSDKEHUS B
KOTOpPO# paBHO wiu Beiie | kB.

3.5 anekTpuueckas ceTb ¢ 3Q(peKTHBHO 3a3eMJIeHHON HeliTpanbio: TpexdazHas dJIeKTpHUIECcKas
ceTb BhIme 1 kB, B K0TOpoil KO3 PHUIHEeHT 3aMbIKaHHUA Ha 3eMJTI0 He MpeBbImaeT 1,4.

3.6 ko3puumenT 3aMbIkaHus Ha 3emurio: OTHOLIEHWE PAa3HOCTH IOTEHIMAIOB B TpexdaszHoi
AIEKTPUYECKON CETH MEXAY HEIOBPEKICHHOH (ha30if U 3eMJIeid B TOUKE 3aMBIKaHUS HA 3EMIIFO JIPYTOit
(a3pr wu AByX Apyrux (a3 K pa3HOCTH MOTEHIMAJIOB MEXIy (a30oi W 3eMiied B 3TOH TOdYKE 10
3aMbIKaHUS.

3.7 npoBoasmas 4actb: YacTp, ClocoOHas MPOBOAUTE IEKTPUICCKUHN TOK.

3.8 HeliTpaJbHas NPOBOASAIIAS YACTh (HEUTpaJbHBIN MPOBOJHMK): YacTh 3MEKTPOYCTAHOBKH,
CIIOCOOHAsI IPOBOJIUTD IEKTPUUECKUN TOK, MOTEHIHAI KOTOPOH B HOPMAJIBHOM 3KCILTyaTallHOHHOM
peXUME paBeH MM OJHM30K K HYJIO, HAIpUMEp Kopmyc TpaHcdopmaropa, mkad pacnpeaycTpoicTsa,
KOXYX ITyCKaTesl, IPOBOJAHUK CUCTEMBbI YpaBHUBaHUS NOTeHINa10B, PEN-poBOAHUK 1 T. 1.

3.9 oTKpbITas MPOBOAAIIAS YacTh: [lOCTyNHas MPUKOCHOBEHHUIO IPOBOJISINAS YaCTh, HOPMaJILHO
HE HaxXOMAAIMAsACs MOJ HANpPSHKCHHEM, HO KOTOpas MOXKET OKa3aThCs 04 HampsDKeHHEM IpH
MOBPEXICHUN U30JISIHH.

3.10 cropoHHsii mnpoBoasas 4actb: IlpoBojsimias dacTh, HE SBISIOLIASCS YacTbiO
3JIEKTPOYCTAHOBKH.

3.11 npoBoaHuk: YacTh, npeAHa3HAYeHHAs M TPOBEINCHUS  DIIEKTPUYECKOTO  TOKa
OIIpEJICTICHHOTO 3HAYEHUS.

3.12 ToxoBeaymas 4yactb: II[poBOJHHUK WM TPOBOIAIIAS YacTbh, MIPEeIHA3HAYCHHBIE UISI paObOTHI
O] HANIPSDKEHUEM B HOPMAJIbHOM SKCIUTYaTallMOHHOM PEeXHMe paboThl SJIEKTPOYCTaHOBKH.

3.13 3ambikaHue Ha 3emunio: CiydaifHoe Wi mpenHaAMepeHHOe (HampuMep, Ipu cpadaThIBaHUN
KOpPOTKO3aMBIKATENs1) BOSHUKHOBEHHE MPOBOAALICH LEMM MEXAY HAXOISIIEHCS MOJ HaNpsKEHHEM
TOKOBEAYILEN YacThIO U 3eMJIEH WIIM HE U30JIMPOBAHHOW OT 3€MJIM MTPOBOJISIIEH YacThIO.

3.14 3a3emuenue: [IpemHamMepeHHOE AIIEKTPHUYECKOE COCNWHEHHE NAHHONH TOYKH CHUCTEMBI WIIH
YCTaHOBKH, WJIA 000OPYOBAaHUS C JOKAJIBHOM 3eMJICH MMOCPEICTBOM 3a3€MJISFOIIETO YCTPOMCTBA.

3.15 3a3emusironiee ycTpoiicTBo: COBOKYMHOCTD 3a3€MIIUTENS U 3a3€MIISIFOIIMX TPOBOAHHUKOB.

3.16 3a3emumTenn: YacTh 3a3eMIIOLIETO YCTPOMCTBA, COCTOSIIAS M3 OJHOTO MM HECKOJIBKHX
3IEKTPUUECKU COSANHEHHBIX MEXKIY COOO0M 3a3eMIISIONINX AJIEKTPOAOB.

3.17 3JieKTpUYeCKH He3aBHCHUMBIH 3a3eMJINTe]b (HE3aBHCHMEBIN 3a3eMJINTENb): 3a3EMIIUTEINb,
pacIOI0KEHHBIH Ha TAKOM PAacCTOSHUM OT JPYTHX 3a3€MIIMTENIEH, YTO TOKM pacTEeKaHMs C HUX HE
OKa3bIBAIOT CYIIECTBEHHOTO BIIMSHHS Ha DJIEKTPUUYECKUH MMOTEHIINAN HE3aBUCHMOT'0 3a3EMIIUTEIIS.

3.18 3azemisiiomuii mpoBoaHUK: [IpOBOITHUK, COCTUHSIOMNI 3a3eMIISIeMYI0 TOUYKY CHCTEMBI WA
YCTaHOBKH, WJIK 000PYZOBaHMUS C 3a3EMIIUTENIEM.

3.19 3azemursiionuii dJaeKTpox (IeKTpon 3asemuuTens): [IpoBomsinas 4acTh, HaXOIAIIAsCS B
JJIEKTPUYECKOM KOHTAaKTE€ C JIOKAIBHOM 3eMJIeH HEMOCPEICTBEHHO WJIM 4Yepe3 IMPOMEXYTOYHYIO
MPOBOAAIIYIO CPELY, HAIIPHIMEp 4epe3 CJIoH OeTOHA MITH MPOBOSIIEe aHTUKOPPO3HOHHOE TTOKPBITHE.

3.20 moTeHHMATOBBIPABHUBAOIIMI 3JjeKTpoA: To ke, 4To M 3a3eMJIIOIMUI JIEKTPOA, HO
WCTIONB3YEMBIH ISl BRIPAaBHUBAHMS SJIEKTPHUECKNX MOTEHIINAJIOB.

3.21 compoTuBJieHHMe 3a3eMJsomero ycrpoiicrea: OTHOIIEHHE HANPsDKEHUS Ha 3a3eMIIAIOIIEM
ycTpoiicTBe (IO OTHOIIGHHIO K 3€MJIe) B TOYKE 3a3eMJICHHS CHCTEMBl WM YCTpOMCTBa WIH
000pyZOBaHMS K TOKY, CTEKAalOIEMy C 3a3eMJIMTEIs] B 3EMIIIO, PAaBHOE CyMME CONPOTHBIICHHS
3a3eMJISIOIIETO MPOBOJHHUKA M COMPOTUBIICHUS PACTEKAHHIO 3a3EMIIUTEIIS.

3.22 compoTHBJIEHHE PACTEKAHHMIO 3a3eMJIMTeJsl (CONPOTHBICHHWE pAaCTEKaHUIO TOKa C
3a3eMsuTeNs B 3eMin0): OTHOIIEHHE HaNpsDKEHMS B TOYKE HA 3a3€MIIMTENIE B MECTE TPHCOCIMHCHHUS
3a3eMJISIOIIET0 MPOBOJHHKA (10 OTHOIICHHIO K 3eMJIE) K TOKY, CTEKAIOIEMY € 3a3EMIIUTEIIS B 3EMITIO.

3.23 ypaBHHBaHHE JJIEeKTPHYECKHX MOTEHIHAJOB: DJIEKTPUYECKOE COEJAMHEHHUE IMPOBOJISIINX
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yacTel Apyr ¢ APYyTroM JUisl AJOCTUKEHUS UX SKBUIIOTEHUIMAJIbHOCTH.

3.24 3amuTHOe YpaBHHUBAaHHMe 3JIeKTPHYECKHX MOTEHUHAJIOB: YPAaBHUBAHUC HICKTPHUCCKUX
MOTCHIMAJIOB B LENIX OOECHEYeHUs] UIEKTPOOE30MACHOCTH IIyTeM YCTPaHEHHs pa3HOCTH
QJICKTPUUYCCKUX TNOTCHUHAJIOB MCEXKIAY BCEMU OJHOBPEMEHHO JOCTYINHBIMU MNPHUKOCHOBCHUIO
OTKPBITHIMH  TIPOBOJSIIIMMH  YacTSIMH  CTAl[MOHAPHOTO 3JEKTPOOOOPYNOBaHUS UM CTOPOHHUMH
MPOBOSIIIMMI YacTSIMH, BKIIIOYash METAIMYECKHE YacTH CTPOMTENBHBIX KOHCTPYKIMH 3daHui,
JOCTUIaeMO€ HaJAEKHBIM COCTMHEHHEM 3THX YacTeH APYT ¢ APyroM IpH ITOMOIIH HPOBOJAHUKOB.

3.25 cumcreMa 3alMTHOTO YPABHUBAHUA JJeKTPHUYECKHX TOTEHIHMAJIOB (YCTPOWCTBO
3aIIMUTHOTO YPAaBHUBAHUS DIEKTPHUYECKUX IOTEHIHAIOB): COBOKYNHOCTh TPOBOJHHKOB M HX
COEIMHEHUH C MPOBOSIIIMMH YacTSIMH, 00ECIEUNBAIOIIAs 3aIIUTHOE YPABHIUBAHNE MOTCHIHAJIOB.

3.26 3ammMTHOEe BBHIPABHHBaHME JJIeKTPHYECKMX MOTeHUHAJ0B: Mepa obecnieueHus
3JIEKTPOOE30MaCHOCTH, 3aKJIIOYAIOIMIAsACS B CHIDKEHHHM OTHOCHUTEIBHOW Ppa3HOCTH 3JIEKTPUYECKUX
MOTEHINATIOB MEXy Pa3IMYHbBIMU TOYKAMH Ha MOBEPXHOCTH JIOKAIBHON 3€MJIM MM MPOBOASAIIETO
noJja (LLIaFOBOFO HaHp}DKeHI/IH), MCXKIAY OTUMH TOUYKaAMH W 3a3€MJIAIOUINM yCTpOﬁCTBOM nin
OTKPBITHIMU TPOBO/SIIIMMH YacTsIMH (HANpsDKeHUS! MPUKOCHOBEHHS) B HOPMAJbHOM M aBapHiHOM
peXuMax padOTHI, JOCTUTAEMAsi COSTMHEHUEM 3a3EMIISIOIIETO YCTPOICTBA U OTKPBITHIX IPOBOISIINX
YyacTel C YJIOKEHHBIMH B JIOKAJIbHON 3€MJIE WM IIPOBOZSIIEM IOy MOTEHINAIOBBIPaBHUBAIOIINMHU
3JIEKTPOJIaMH.

3.27 BbIpaBHMBaHHUE JJIEKTPHUYECKHX NOTEHUHMANOB: TO XK€, YTO U 3aIUUTHOE BbIPABHUBAHHE
3JIEKTPUYECKHUX ITOTEHIMAJIOB, HO BBIMOJIHAEMOE HE TOJIBKO UIST 00OECIIEUECHUs 3IEKTPOOE30acHOCTH,
HO U JJIS MHBIX IieNell, Hanpumep A YCTpaHEHMs BPEIHBIX (BBI3BIBAIONIUX MOMEXH) HANpsDKEHUH B
CIELMAJIBHBIX BEICOKOYYBCTBUTEIBHBIX YCTAHOBKaX MH(OPMAIIMOHHBIX TEXHOJIOTHI.

3.28 cucremMa BbBIPABHUBAHMSI JJIEKTPHYECKHUX MOTEHIHMAJIOB (YyCTPOWCTBO BbIPABHUBAHMUS
AJIEKTPUYCCKUX TOTCHIUANOB, cokpamienno YBOII): Cucrtema, ycTpoWCTBO, 0OCCIEUMBAIOIIUE
BBIPABHUBAHUE JJIEKTPUIECKHIX ITOTEHIINAIIOB.

3.29 HanpsikeHMe NPUKOCHOBeHMA: HampspkeHme Mexmy ABYMS OTKPBITBIMH TPOBOISIIMMHU
qacTdaMu I1pd OJHOBPEMECHHOM IPHUKOCHOBCHHMM K HHUM 4YCJIOBCKa WU XHUBOTHOI'O, a TaKKe
HaIpsDKEHNE MEXKITy OTKPBITOH MPOBOAAIIEH YacThI0, K KOTOPOH MPUKAcaeTcsl YeIOBEK MM )KUBOTHOE,
¥ MECTOM Ha MMOBEPXHOCTH JIOKAJIbHOW 3€MJTH MJIN TIPOBOJISIIETO M0JIa, HA KOTOPOM CTOUT YEJIOBEK MIIH
JKHBOTHOE.

3.30 o:xkxmaaeMoe HampsiKeHHe MPUKOCHOBeHMs: To ke, 4TO M HalpsHKEHUE IPUKOCHOBEHUS, HO
B IPEATOI0KEHHUH, YTO YEJIOBEK MM )KUBOTHOE OTCYTCTBYET.

3.31 maroBoe Hamnpsikenne: HanpspkeHne MexIy IByMsI TOYKaMHU Ha IMOBEPXHOCTH JIOKAIBbHOW
3eMJIM WJIM TIPOBOJIAIIETO TI0JIa, HAXOAAMIMMUCS Ha PACCTOSIHUM | M O/IHA OT APYro# (IpUMEHHUTENEHO
K YeloBeKy) M Ha pacCTOSTHUM 1,4 M (IPUMEHHUTENBHO K KPYHMHOMY pOraToMy CKOTY), KOTOpOe
paccMmaTrpuBaeTcsl Kak IJIMHA IIara 4ejloBeKa MIM KaK PacCTOSHUE MEXIy MEpeIHHMHU U 3aJHHUMU
KOHCYHOCTSAMH )KUBOTHOTO.

3.32 HampsKeHHe 3aMBIKAHHSI HA 3eMJII0 B JJIeKTpoycTaHOBKe Bblmie 1 kB (Hanpspkenne
3aMbIKaHug): HampspkeHre Ha 3a3eMIIIOINIEM YCTpOWcTBE (IO OTHOWICHWIO K 3€Mile) B TOYKE
3a3CMJICHUS DJICKTPOYCTAHOBKHU BBILIC 1 kB B MOMEHT 3aMBIKaHHS Ha 3€MJIIO TOKOBeZ[yU.[eﬁ YacTH 3TOH
JJIEKTPOYCTAaHOBKH, pAaBHOE TPOU3BEJICHMIO COIPOTHBICHHS 3a3€MIISIONIETO yCTPOWCTBa Ha
CTEKAIOMINH C HETO B 3EMITIO TOK.

3.33 kpuTHYecKoe HampsuKeHHe (TpennpoOMBHOE HanpsbkeHue): HanpspkeHue, NpHiioXKeHHOe K
IJIEKTPUYECKON M30JSIUKM TOKOBEAYIIMX YacTel AJIEKTPOyCTaHOBKH 10 1 KB B MOMEHT 3aMbIKaHUs Ha
3eMIII0 B DJIEKTPOyCTaHOBKE BbIme 1 KB M crmocoOGHOe Ipy omnpeneneHHbIX 3HAYCHUSX BBI3BAThH €€
po06oii.

3.34 pomycTHMoOe KpPHUTHYeCKOe HampsikeHHe (pacueTHoe HampsbkeHue): Kpurnueckoe
HalpspKeHne, IPUHIMAEMOE B pacdeTax 3a OCHOBY IIPH MPOESKTUPOBAHUH HJICKTPOYCTaHOBOK.

3.35 BpeMs eiicTBUSA 3a1MTHI OT 3aMBIKAHUSI HA 3eMJII0 (JUTUTEITLHOCTD 3aMbIKaHMsI Ha 3eMJIIO,
MIPOJIOJDKUTEIBHOCTh 3aMBIKaHHMS Ha 3eMIII0, BpeMs oTkKiroueHus): Ileprmox BpemeHHm oT MoMeHTa
BO3HMKHOBEHUS 3aMBIKaHHS Ha 3€MJIIO 1O MOMEHTa CpabaThIBaHUS OTKIIIOYAIOIIErOCs yCTPOWUCTBA, T.
€. 10 MOMEHTA OTKJIFOUECHUS TOBPEIKACHHOTO y4acTKa.

3.36 cucrema 3azemuieHmsi (3azemunsitomnasi cucrema): COBOKYHMHOCTH 3a3€MIISIIOIINX YCTPOMCTB
MOJICTAHIINK, OTKPBITBIX MPOBOAAIIMX 4YacTe MOTpeOWTEeNsi W HEHTPaIbHOTO IPOBOJHMKA B
3eKTpoycTaHoBke 70 1 kB.

3.37 Tun cucTeMsl 3a3emiieHns: [loka3arens, XapakTepU3yOLIUH OTHOLIEHHUE K 3eMJIE€ HEeHTpaiu
TpaHcopmaTropa Ha MOJACTAHIMM M OTKPBITHIX TPOBOMIIMX YacTeld y MOTpeOWTens, a Takxke
YCTPOWCTBO HEWUTpaIbHOTO MpoBomHUKA. OO03HaueHHe THIIOB cucTeM 3asemiieHns — 1o ['OCT
30331.2/TOCT P 50571.2. Pagznmuuator TN-, TT- u IT-cucrempl, JBe mEpBBIX U3 KOTOPBIX HUMEIOT

dnekTpoTexHuyeckaa 6ubnuoteka / www.elec.ru



3a3eMJICHHYIO HEHWTpaihb Ha TpaHC(HOPMATOPHOM MOACTAHIIMU, a TPEThbs — H30JUpOBaHHYO. TN-
CUCTEeMa IO YCTPOUCTBY HEHUTPaJIbHOTO MPOBOAHUKA B CBOO ouepenb aeaurcs Ha TN-S-, TN-C u TN-
C-S-cucremsl.

3.38 3anyJienue: IIpegHamMepeHHOE IMEKTPUIECKOE COSAMHEHNE HEUTPAIBHON MPOBOSIIECH YacTH
(HelTpabHOTO TPOBOJHHMKA) B OJJIEKTPOyCTaHOBKE 10 1 KB ¢ 3a3eMieHHON HeWTpasbio
TpaHcdopmaTopa Ha MOJICTAHIINH.

3.39 nyaeBoii padoumii npoBoaHuk (N-npoBoguuk): [IpoBogHUK B 37eKTpoycTaHoBke 10 1 kB,
MIpeHa3HaYeHHBIN ISl MUTaHHUS OJHO(A3HBIX 3JIEKTPONPHEMHHUKOB W COEAMHEHHBIN C 3a3eMJICHHOU
HEHTpasbpio TpaHc(hopMaTopa Ha MOJACTaHIIUH.

3.40 3ammrHbli npoBoanuk (PE-mpoBoanuk): IlpoBomHuk B anekrpoycraHoBke mo 1 kB,
NpeAHa3HAYCHHBIN 11 Leneil 0e30MacHOCTH W COENUHSIOMIMI OTKPBITBIE IPOBOJSIIME YacTH Y
MOTPEOUTETS € 3a3EMIISIOIM YCTPOHCTBOM.

341 coBMelleHHBIN HyJeBoil paloumii W 3ammTHbIA npoBoaHukM (PEN-mpoBomHuMK):
[IpoBoaHuk B amexTpoycraHoBke 0 1 kB, coBMmemaromuii B cede GyHKIMH HYJIEBOTO pabodero u
3aIIUTHOTO ITPOBOHUKOB.

442.1 O6mue noJ10KeHUs

442.1.1 Ha3znauenue

TpeOoBaHusl HACTOSIIEro CTaHAapTa NpeAHa3HA4YeHBbI U OOECIeYeHHs 3JIeKTPOOe30IIacHOCTH
JIONEH W CEJIbCKOXO3AHCTBEHHBIX JKMBOTHBIX, a TaKKe 3allUThl 3JEKTPOOOOpYylIOBaHHS B
JJIEKTPUYECKNX YCTaHOBKax M0 | kB B ciydae 3aMbplkaHHMs Ha 3€MIIO HA CTOpoHE Bbime | kB Ha
TpaHc(hOPMATOPHOU MOJCTAHIMH, OT KOTOPOH AJIEKTPOYCTAaHOBKA ITOJy4aeT MUTAHHUE.

442.1.2 HanpsikeHus 3aMbIKaHUS

HanpsokeHus 3aMblkaHMs Ha 3€MJII0 B JIGKTPOYCTAaHOBKE Bbllle | kB W BbI3BaHHBIE 3TUM
3aMBIKAaHHEM OJKHJIaeMble HANPSDKEHHS MPUKOCHOBEHUS MEXIY OTKPBITOM IMPOBOZSIIEH YacThiO U
JIOKAJIbHOHM 3eMJIeH B 3JIEKTPOYCTaHOBKE A0 | KB HE MOIIKHBI MPEBHIIATH 3HAYCHHUN, OMPEACIIIEMBIX
cooTBeTCTBEHHO 10 KpuBbIM F n T Ha pucyHke 44A 1iisi pa3iMuHbIX BpeMeH cpaOaThIBaHUS 3allUThI
OT 3aMBIKaHUI Ha 3eMIIIO B AJIEKTPOYCTAHOBKaXx BhimIe 1 kB.

442.1.3 Kputndeckue HarpspKeHUsS

Kpurnuecknue HanpspkeHHs, BOSHUKIINE B 3JIEKTPOYCTaHOBKE 70 | KB n3-3a 3aMbIkaHMs Ha 3eMITIO
B 3JIEKTPOYCTaHOBKE BbIlle | kB, He MOMKHBI MPEBbIIATh 3HAUEHHUH, MPUBEICHHBIX B Tabiuie 44A
JUISL Pa3IMYHBIX BPEMEH cpabaThIBaHUs 3alUThl OT 3aMbIKaHWH Ha 3MJIIO B DJICKTPOYCTaHOBKAX BBIIIE
1 kB.

[Ipumeuanus

1 Kpurnueckoe HampspkeHHE — 3TO HAIPsDKEHHE INPOMBIINIICHHOM YacTOTHI, KOTOpOE BO3IEHCTBYET Ha
HIIEKTPUYECKYIO N3OJIALMIO TOKOBEAYIINX YacTel JIEKTPOYCTaHOBKH 10 1 KB B MOMEHT 3aMbIKaHHS HA 3€MJIIO B
3JIEKTPOYCTaHOBKe Bhlle 1 kB.

2 boree BBICOKHE 3HAUCHUS! KPUTHUYECKOTO HANPSDKEHHS JOILyCTHMBI [UIS JJIEKTpoobopynoBanus 1o 1 kB Ha
TpaHc(hOPMATOPHEIX MOACTAHIMAX B CIIydasiX, KOT/[a H30JIHS OTBEYaeT yCinoBusaM 442.3.

3 Ilpumenumenvho K 21eKMPOYCMAHOBKAM CENbCKOXO3AUCMBEHHBIX U JICUBOMHOBOOHECKUX NOMeujeHull
cnedyem emecmo mabauysl 444 nonvzoeamsca dannvimu mabauyel 1, npusedennou ¢ FOCT P 50571.14.

Tabmuua 44A
JonycTumoe KpUTHYECKOE HAMIPSKEHNE Ha Bpewms oTknrouenus, ¢
000pyIOBaHHH IEKTpoycTaHoBKH 10 1 kB, B
U, + 250 CB.5
Uy + 1200 Jo5
[Ipumeuanus

1 B psne cnenupuueckux ciaydaeB, HalIpUMep KOTJa OJUH M3 MPOBOAHHKOB JIMHHUHU 3JIEKTPOYCTAaHOBKH 10 1
KB mMeeT coenuHenue ¢ 3eMileii, TO HanOoIblIIee HAPSHKEHNE B TAKOM yCTaHOBKE MOXKET OBITh He paBHBIM Uy 1
JIOJDKHO OBITH HalJIEHO ITyTEM BBIIOJHEHUSI PacueToB.

2 TlepBast cTpoka TaOJIMLBI OTHOCUTCSI K 3JEKTPOYCTaHOBKaM 10 1 KB, CBS3aHHBIM C 3JI€KTPOYCTaHOBKAMH
Belle 1 KB ¢ MajbIMM TOKaMH 3aMBIKaHUSI Ha 3eMJIIO M ¢ OOJNBIIMMH BpeMEHaMM cpabaThIBaHUS 3aIUTHI OT
3aMBIKaHUSI Ha 3€MJII0, HAampuUMep K TeM, Y KOTOpPBIX HEHTpanb 3a3eMiieHa 4epe3 BBICOKOE WHIYKTUBHOE
conpoTuBieHne. Bropas cTpoka TabiaMIbl OTHOCHTCS K DJIEKTPOYCTAaHOBKAM, CBS3aHHBIM C JJIEKTPOYCTaHOBKaMH
Beire 1 kB ¢ OONBIIMMHU TOKaMH 3aMbIKaHHMs HA 3€MJII0 M MalbIMH BpeMEHaMH Cpa0aThIBaHUS 3alIUTHl OT
3aMbIKaHUH Ha 3eMIII0, HalpUMep K 3JIEKTPOYCTaHOBKaM ¢ 3(deKxTuBHO 3a3eMieHHON HelTpanbio. O6Ge cTpokn
TaONUIBl CIEQyeT HCIOJB30BaTh INMPU IPOSKTHPOBAHMM JJIEKTPOYCTAHOBOK 1O M Bhime | KB i omeHkw
HAJIeKHOCTH DJIEKTPUYECKOH WM30JIAIMU 00OpYIOBaHUS IPU pacueTe BPEMEHHBIX IIePEHANPSDKEHUH, KOTOpBIE
MOT'YT BO3HHUKATH ITPY 3aMBIKaHUIX HA 3eMIIIO.
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3 Takue BpeMEHHbIE MEPECHANPSHKEHUsI MOTYT HUMETh MECTO B JJIEKTPOycTaHOBKax 1o 1 kB B cimyuae
pasmenienuss TN-cucreMbl 32 TNpeAeiaMd  YCTPOHCTBA  BBIPABHUBAHMS — JJICKTPUYECKHX IMOTEHIHAJIOB
JJIEKTPOYCTaHOBKH Bhbiie 1 kKB ¢ 3(dekTuBHO 3a3eMICHHOW HEUTPAIBIO M JOJDKHBI YYUTHIBATBCSA TPH
MIPOCKTUPOBAHUHU MyTEM BBIOOpPA 3JCKTPOOOOPYJAOBAHUS C DIICKTPUUCCKON HM3OJIAIHEH Pa3IUYHBIX YPOBHEH —
OCHOBHOIA, JIBOIHOM, yCHUIIEHHOH (0COOCHHO TOT/a, KOT/Ia HeUTpaIbHbIA MPOBOAHUK TN-CHCTEMbI TPUCOCAUHEH K
3a3eMJISIIOIEMY M TOTEHIMAJOBBIPABHUBAIOIIEMY YCTPOHCTBaM 2JEKTpOoycTaHOBKM Bbimie 1 kB). OpHako Her
HEOOXOJJMIMOCTH OMpPENEeNATh MEPEHANPSHKCHUST Ha JJIeKTpooOopymoBanun a0 1 kB, pacmonmoxkeHHOM B
JNeKTpoycTaHoBke Bbile 1 kB B mpexenax cucTeMbl BBIDAaBHUBAHHS OJEKTPUUYECKHX MOTEHIMAJIOB U
aHAJIOTHYHOM CHCTEMbI BHYTPHU 3JIaHUs, JaXKE €CIM OHH CBSI3aHBI MEXIY CO00il HEUTPATLHBIMH MPOBOIAIIIAMHE
yactsimy, Hapumep PEN-npoBogarkom TN-cucTeMsl.

442.2 3azemusiionue ycrpoiicrea TpancGopMaTOpPHBIX NOACTAHIIUI

Ha tpaHcdopMaTopHO#H MOACTAHIMK BBITIONHSAIOT OIHO 3a3eMIISIOIIEE YCTPOWCTBO, K KOTOPOMY
MOJICOCTUHSIOT:

- 3a3eMJISIOLINE JIEKTPOJIBL;

- 3a3eMILTIONIHE TTPOBOTHHUKH;

- IIOTEHIIMAJIOBBIPABHUBAIOIINE AIIEKTPO/IEI;

- KopItyca TpaHc(opMaTopos;

- MeTaJUTMYecKyto OpoHIo Kabenei HanpspkeHueM Boime 1 kB;

- MeTaJumdeckylo OpoHio KaOenedt HampspkeHHeM 10 1 KB, 3a HCKIIIOYEHHEM TeX, y KOTOPBIX
HEUTpaJbHBIA IPOBOJHUK 3a3€MJIEH HAa HE3aBUCUMBIN 3a3€MIIUTENb;

- OTKpBITBIC POBOSAIIME YaCTH 000pyAOBaHUs 10 U Bhlie 1 kB;

- CTOPOHHHE ITPOBOASIINE YaCTH.

442.3 TpeGoBanus, nmpeIbsiBjsieMble K 3a3eMJMIOLIUM YCTpOicTBaM TpaHc(hopMaTOPHBIX
NOACTAHLM I

Cunraercs OOMICTIPUHATHIM, 4YTO TpeOOBaHUs, TIepeducicHHble B 4424 u 4425, Oynyr
ABTOMATHYECKH BBIITOJHEHBI JJIS TTOACTAHIIMK C MaJbIMU TOKaMHU 3aMBIKaHUS Ha 3€MITI0, €CII MMEeT
MecTo XOTs Obl onHO W3 ycnoBuid 442.3.1 m 442.3.2. Ecnm ke HM OJHO U3 3THX YCIOBUI He
BEITIOJTHEHO, TO HEOOXOIUMO ClIeZIoBaTh TpeOoBaHmuaM 442.4 u 442.5.

IpumenumenvHo K  31eKMPOYCMAHOBKAM — CeNbCKOXO3AUCMBEHHbIX U HCUBOMHOBOOYECKUX
nomeweHuu,  ocobenHo  Koe0a  peub  udem 06  obecneueHuu  INEKMPOOE3ONACHOCU
CENbCKOXO3ANUCMBEHHBIX JCUBOMHBIX, KOMOPble NO CPABHEHUIO C 4el08eKOM Dojlee Yyecmeumenbhvl K
Oeticmeuto INeKMpuUYecKkoe0 mMoKd, HeoOX00uMo yuumvleams ycioeus, usioxcenuvie 6 I'OCT P
50571.14.

442.3.1 YcnoBus, yYUThIBaeMbI€ ITPH BHIIOHEHIH 3a3€MJISIOIINX YCTPOUCTB

C mnosuumu oOecrieueHuss TpeOOBaHHMW, NPEABSIBISEMBIX K 3a3eMIISIOIIMM  YCTPOWCTBaM
TpaHC(OpMATOPHBIX IOJCTAHIMH, CIENyeT pacCcMaTpUBaTh CJEAYIOIINE BO3MOXKHBIE BapHaHTHI
OTXOJSIIIUX OT MOJCTAHINY KaOEIbHBIX JIMHUH, BIUSIIOMINX Ha O0IIee COMPOTHBIICHUE 3a3EMIIIOIICTO
YCTPOICTBA NOACTAHLIMHU:

- OZIMH Kabenp HanpsbkeHueM Bolie 1 kKB mumnHo# He MeHee 1 kKM, MeTayuueckast OpoHsi KOTOPOTro
MIPUCOEINHEHA K 3a3eMIISIIOIIEMY YCTPOHCTBY TpaHc(opMaTopHOIi 10CTaHIINY;

- TO e, HanpsbkeHueM 1o 1 kB;

- HECKOJIbKO KaleJieil 0JJHOTO WM pa3jIM4HbIX HalpsHKeHui (no u Bbime 1 kB), Mertammnueckue
000JI04YKH KOTOPBIX TPHCOEIMHEHBI K 3a3€MJISIOIEMY YCTPOHCTBY TPaHC(POPMATOPHON MOACTAHINH,
IIPY YCJIOBHH, YTO UX OOILast [UIMHA HE MeHee | KM.

442 .3.2 ConpoTHBICHAE 3a3EMIIIOIETO YCTPOUCTBA

Ha BrmonHenne tpeboBannii 442.4 u 442.5 oka3pIBarOT BIUSHHUE PAa3IUYHBIC YCIOBUS, OTHAM M3
KOTOPBIX SABJISICTCSA COIPOTUBJIICHUE C€CTCCTBCHHBIX 3a3eMIIUTENEH OTKPBITBIX HNPOBOAAIINX yacTten
TpaHc(opMaTOpHOI MMoJICTaHINH, He peBbimatomiee 1 Om.

442.4 TpeGoBaHus, mMpeIbsiBJjsieMble K 3a3eMJMIOLNIUM YCTpOicTBaM TpaHc(opMaTOPHBIX
MOJACTAHIMIA, C y4€TOM THIIOB NMPHUMEHsIEMbIX 323eMJIAIOLIHNX CHCTEM

442.4.1 YcnoBHbIe 0003HAYCHUS

B HacTosimiem cranmapTe MPUHATH CIEAYIOMINE YCIOBHBIE 0003HAYCHHUS:

I, — dYacTh TOKa 3aMbIKaHHS Ha 3€MJIIO B 3JIEKTPOYCTaHOBKE BhIie 1 kB, KoTOpHIN mpoTekaeT depes
3a3eMIISIIOIIEE YCTPOHCTBO OTKPHITHIX IMPOBOJSIIUX YacTeil TpaHchopMaTopHOIl 1OICTaHIINY;

Iy — JacTp TOKa 3aMbIKaHUs Ha 3€MJII0, KOTOPBIM IPOTEKAET 4Yepe3 3a3eMIISIOLIEE YCTPOMCTBO
OTKPBITHIX MPOBOSIINX YacTell 3JIEKTPOYCTaHOBKH /10 | KB y HOTpeOHTENs 3IeKTPOIHEPTHH;

R — compoTHBIICHHE 3a3EMIIAIOIIETO YCTPOUCTBA OTKPBITHIX MPOBOASIINX YacTeil TpanchopMaTopHOit
MOJICTaHIUH;

R, — comnpoTuBneHne 3a3eMIISIOLIETO YCTPOMCTBA OTKPBITHIX MPOBOISIIMX YaCTEH AIIEKTPOYCTAHOBKHU
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1o 1 kB y noTpeburens aieKTpoIHEPriH;

Rp — coIlpoTHBIIEHNE HE3aBUCHMOTO 3a3EMJISIOILETO YCTPONUCTBA;

Z — TNOJHOE COIpOTHBICHHE (MMIINAHC) PE3UCTOpa WIM HHBIX DJJIEMEHTOB, Yepe3 KOTOphIe
HOZCOSIUHAIOT HeHTpaitb TpaHc(opMaTopa K 3a3eMIISIOIEMY YCTPOICTBY;

Uy — ¢a3Hoe HanpspKkeHne MeXy IIPOBOJIAMH M HEMTPaIbIO AJIEKTPOYCTaHOBKH 10 1 KB;

U — nHampsbkeHHe MEXAy IBYMsi (a3sHBIMH IPOBOJAMH 3JEKTPOYCTaHOBKHM a0 1 kB (nmHeliHoe
HaTIpsDKCHHUE);

Uy — HampsbKeHHe B JISKTPOYCTAHOBKe 10 1 KB MeIly OTKPBITHIMU NIPOBOASIIUMY YacTSIMH U 3eMIIei

(oxumaeMoe HampsHKCHUE TIPUKOCHOBCHHUS) Y MOTPEOUTENS 3JICKTPOIHEPTHH, BOSHUKAIOIICE TPU
3aMbIKaHUU Ha 3€MJIIO B 3JIEKTPOYCTaHOBKE Bhile 1 KB;

U, — xputudeckoe HampsoKeHHEe B 000pynoBaHWM HampspkeHuem 1o 1 kB TpaHchopmaropHOit
MOJICTaHLINH;

U, — xputhueckoe HampspkeHne B 0OOpyJOBaHMM HampsbkeHneM a0 1 kB y mnorpeburens
3IEKTPOIHEPIHH;

UL — MakcnMaibHO AOIyCTUMOE OXHIAEMOE HaNpspKeHNE TPUKOCHOBEHUS K OTKPBITHIM IPOBOISIINM
YacTsIM JJIEKTPOYCTaHOBKH 70 | KB y moTpedurens s3neKTposHepriu.

442.4.2 TN-cucteMsl

a) B ciyuasx, korzia HanpspkeHne 3aMbIKaHus R X [, JeXHT BO BPEMEHHBIX Tpejieniax, yKa3aHHbIX
Ha pucyHke 44 A, HEUTpaNbHBIA IPOBOIHHUK IEKTPOYCTAaHOBKHU 10 1 KB moTpedurens anmekTposHeprun
MOXET OBITh MOJICOEMHEH K 3a3eMJISIONIEMY YCTPOWCTBY OTKPBITBIX HPOBOASALIMX 4YacTel
TpaHcdopmaropHoii nojncranunu (cM. TN-a Ha pucynke 44B).

IMpumeuanne— Eciau  OTKpBITBIE NPOBOIMIIME YaCTH DIEKTPOYCTaHOBKM Jo 1 KB morpeGurens
DJIEKTPOIHEPTUM HAXOISATCS B 30HE JACHCTBHSI CHCTEMbI BHIPABHUBAHMUS DJIEKTPUUECKUX [TOTEHIMAIOB, 0XKUIaEMOE
HanpsDKEHUE TPHUKOCHOBEHHMS OyaeT 6in3ko K Hymio (cM. pazaen 413 TOCT 30331.3/TOCT P 50571.3).

b) Ecin ycnoBue noammyHKTa a) He BBINOJIHSIETCS, HEHTPaIbHBINA POBOIHHK 3JIEKTPOYCTAaHOBKH JI0
1 kB morpeOuTtens 31E€KTPOIHEPIUU JIOJDKEH OBITh 3a3eMJICH 4epe3 3JIEKTPUYECKH HE3aBHCHMBIN
3azemuutens (cM. TN-b Ha pucynke 44B). B aTom ciydae mpuMeHstoT npaBuia pasnena 442.5.1.

442.4.3 TT-cuctemsl

a) Ecnu Hanpspkenue R x I, 3aMBIKaHUS Ha 3€MJIIO Ha CTOpOHE BhIIe 1 KB ¥ mpomomkuTenbHOCTh
9TOr0 3aMBIKaHHS COOTBETCTBYIOT TpeOoBaHMSIM TaOmuubl 44A, HeWTpanbHBII ITPOBOJAHUK
JJIEKTPOYCTAHOBKM 70 | KB MOXeT OBITh NMpPHCOEAWHEH K 3a3eMIIIOIEMY YCTPOWCTBY OTKPBITHIX
NPOBOASAIINMX YacTel TpanchopmaTopHoil mojactanimu (cM. TT-a Ha pucynke 44C).

b) B cnywae, korma ycioBHE IOANMYHKTAa a) HE BBIMOJHACTCS, HEHTPAIbHBIA TMPOBOIHUK
3JIEKTPOYCTAHOBKH /10 1 KB 0yDKeH OBITh 3a3eMIIeH Ha 3JIEKTPUYECKH HE3aBUCHMBIH 3a3€MIINTENH (CM.
TT-b nHa pucynke 44C). B aToM ciryyae mpuMeEHSIOT mpaBmia pasaena 442.5.1.

Ecny OTKpbITBIE NPOBOASIINE YACTH JIEKTPOYCTAaHOBKH 10 1 KB morpeburens snekrposHeprun
HaxXomATcsi B  30HE JCHCTBHA  CHUCTEMBl  BBIPAaBHUBAHHMS  3JCKTPUUYECKUX  IMOTEHIHAJIOB
TpaHcOpMaTOPHOI MOJACTAHIMU, TO OXHMJAeMble HAIIPSHKCHUS! TPUKOCHOBEHUS K 3TUM OTKPBHITHIM
MIPOBOISIIIIM YaCTSAM CTOSIIMX Ha 3eMJIC JIFOAEH ONM3KU K HYITIO.

442.4.4 IT-cucremsl

a) Korna HanpspkeHue 3amblkaHus R X [, OTKIIIOYAaeTCs 3a BpeMs, IPUBEICHHOE Ha PUCYHKe 44A,
OTKPBITHIE ITPOBOJISIIIME YaCTH JIEKTPOYCTAaHOBKHU 10 | KB moTpeOuTess 351eKTpoSHEepTrul MOTYT OBITh
MOJICOETMHEHB! K 3a3¢MIISIFOIIEMY YCTPOWCTBY OTKPBITBIX HPOBOAAIIMX YacTedl MOACTAHIMH (CM.
pucyHku 44D, 44] u 44K).

Ecnu 310 ycnoBue He BBINOJIHACTCS, TO OTKPBIThIE TPOBOAAIINE YAaCTH 3JIEKTPOyCTaHOBKH 10 | kB
MOTPEOUTENST DIEKTPOIHEPTHH JOIDKHBI OBITh TOACOCAMHEHBl K 3a3eMJISIOIIEMY YCTPOMCTBY,
IEKTPUYECKH HE3aBUCHMOMY OT 3a3€MIIIONIETO YCTPOMCTBA OTKPBHITBIX MPOBOASIIMX YacTel
TpaHchopmaTopHOH moactaHimu (cM. pucynku 44E—44H), iubo y nompebumens Oondxcho O6vims
svinoaneno YBIII.

b) Ecin OTKpBITHIE TPOBOJISIIME YACTH IIEKTPOYCTAHOBKH 10 | KB moTpeduTesst 3JeKTpo3Heprun
3a3eMJICHBI C TIOMOIIBIO 3a3EMIISIOIIETO YCTPOMCTBA, 3JEKTPUIECKN HE3aBHCUMOTO OT 3a3eMIISIOLIETO
yCTpoiicTBa TpaHC(OPMATOPHOH IOJACTAaHIMM, W KOTAA COOTHOLICHHE MEXAY KPUTHYECKHM
HanpsbkeHueM (R x [, + Up) 1 BpeMeHeM OTKJIIOYEHUs], JaHHBIMU B Tabnuue 44A, COOTBETCTBYET
000pYZIOBaHUIO IIEKTPOYCTAHOBKH 10 | KB morpeburens 35eKTposHEpruy, IMOJTHOE CONPOTHBIICHHE
(MMneaHc) HEUTPaNM CHCTEMBI HU3KOTO HANpPSDKEHUS! MOKET OBITH IOICOEANHEHO K 3a3eMIISIOIEMY
YCTPOHCTBY OTKPBITHIX MPOBOISIINX YaCTeH TpaHC(HOPMATOPHOH MOACTAHIIUH (CM. pUCYHOK 44E).

dnekTpoTexHuyeckas 6ubnunoteka / www.elec.ru



Ecnu He BBINONHSETCS 3TO YCJIOBHE, IOJHOE CONPOTHBICHHWE HEWTpAIM JOJKHO OBITh
IOJICOETMHEHO Yepe3 AIIEKTPHUYECKN HEe3aBHCUMBIN 3a3emintenb (cM. pucyHku 44F u 44H). B srtom
cily4ae NpUMEHSIOT npaBuiia 442.5.2.

442.5 OrpaHuyeHMe KpPUTHYeCKOro HampsskeHMss B oGopyaoBanmu a0 1 kB
TpaHc¢OpPMaTOPHBIX MOACTAHIMIA

442.5.1 TN- u TT-cuctemsl

Ecnu B cuctemax TN u TT HelTpanbHbI NPOBOAHUK 3a3€MJIEH Y€peE3 3a3€MIISIIOLIEE YCTPOIMCTBO,
JEKTPUUECKH HE3aBHCUMOE OT 3a3eMJIIOLIEr0 YCTPOMCTBA OTKPBITBIX IPOBOJSINUX 4YacTeil
TpanchopmaTopHoit moactaniuu (cM. TN-b Ha pucynke 44B u TT-b Ha pucynke 44C), KpuTHIeCcKOe
Hanpsokeane (R x I, + Uy) IOHKHO OTKIIOYAThCS B TEUCHHWE BPEMEHH, 3aBHCAIIETO OT YPOBHSI
M30JsIIMKM 000pyAoBaHus HanpspkeHueM 1o 1 kB TpanchopmaTopHoii noacTaHIUH.

[Tpumeuanne— YpoBeHb M30JSIMK O00OPYAOBaHUS HampspkeHHeM 1o 1 kB tpancdopmaTopHOH
MIOJICTAHITUH MOKET OBITH BBIIIE YKAa3aHHOTO B TaOmuIle 44A.

442.5.2 IT-cucremsl

Ecnu B IT-cuctemMe OTKpBITBIE NPOBOMSIIME YAaCTH YCTAaHOBKM IOTPEOMTENS W PE3UCTOPHI B
HEHTpau, eClIi OHU €CTh, 3a3€MJICHBI Uepe3 3a3eMJISIOIIUE YCTPOUCTBA, MEKTPUUECKH HE3aBUCHMBIE
OT 3a3eMIIIONICTO yCTPOHCTBa TpaHCPopmaTropHOU moxactaHmuu (cM. pucyHku 44F, 44G u 44H),
KputHueckoe HanpsbkeHue (R x [, + Uj) IODKHO OTKIIIOYATHCS B TEUCHHUE BPEMEHH, 3aBHUCAIIETO OT
YPOBHS H30JISILIMK 000PYIOBaHUsI HanpsbKeHueM 10 1 kB TpancopMaTopHO# MOACTaHIINY.

[Mpumeuanne — YpoBeHb M30JIAIMKH 000PYI0BaHUS HanpsbkeHueM 1o 1 kB TpanchopmaTopHOil mojcTaHIIUK
MOYeET OBITh BBIIIC YKa3aHHOTO B Tabmuie 44A.

442.5.2 IT-cuctemsl

Ecmn B IT-cuctemMe OTKpBITHIE NPOBOMSIINE YAaCTH YCTAaHOBKH IOTPEOMTENST W PE3UCTOPHI B
HEHTpasu, eClIi OHU €CTh, 3a3¢MJICHBI Yepe3 3a3eMJIIOIINE YCTPOWCTBA, AIEKTPHUCCKH HE3aBUCHMEIE
OT 3a3eMJISIIOIMe yCTpoWcTBa TpaHchopmaropHoit nozacraniuu (cM. pucynku 44F, 44G u 44H),
KpuTHdeckoe HampspkeHue (R x I, + Up) TOMHKHO OTKIIOUAThCS. B TEUEHUE BPEMEHH, 3aBUCAIIETO OT
YPOBHS 30K 000PYy10BaHUsI HanpspKkeHneM 10 1 kB TpaHcopMaTopHOH 1MOICTaHIINY.

442.6 KpuTnyeckue HanmpsixkeHusl B ciIyyae o0pbIBa HeliTpaibHoro npopoaHuka B TN- u TT-
cucreMax

[Ipy mpoeKTHPOBAaHMM DSIEKTPOYCTAHOBKHM HEOOXOAWMO pPACCMATPHUBATH BO3MOXKHBIC CIIy4ad
oOppiBa HeWTpanpHOTO TmpoBoAHMKAa B TpexdazHeix TN- m TT-cucremax, m mpu BBIOOpE
3JIEKTPOOOOPYIOBAHKUS W €0 KOMIIOHCHTOB C OCHOBHOMW, JIBOWHOW WM YCHJICHHOHM 3JICKTPUYECKOM
W30JISIMEH CIIeAyeT YYWTHIBaTh, YTO IPU OOpBIBE HEWTPANbHOTO INPOBOJHHMKA HA JJIEKTPUYECKYIO

M30JIIMI0 OyZeT JeHcTBOBaTh yke He (pasHoe, a IMHEHHOE HampspKeHUE, KOTOPOe B NE) pa3 BbIILIE
daznoro (U = U, /3) .

442.7 KpuTuueckne HaNpsiyKeHUsI B ciIy4yae 3aMbIKaHus Ha 3emuaio B IT-cucreme

Bo Bpemst BBINOJIHEHHST pacyeToB HEOOXOIMMO PacCMaTPHBATh BO3MOXKHBIE CIIydan 3aMbIKAaHHS Ha
3eMJII0 OTHOTO M3 MPOBOJOB TpexdaszHoi IT-cucremsl, u mpu BIOOpE 3IEKTPOOOOPYAOBAHUS U €TO

KOMIIOHEHTOB C OCHOBHOM, ABOWHON M YCHJIEHHOW 3JIEKTPUYECKOW U30JISILIMEH YUYUTBIBATH, YTO IPU
TaKOM 3aMbIKaHMM Ha 3eMJII0 Ha H30JIMI0 OyAeT AeiicTBOBaTh yke He (pasHoe, a JUHEHHOoe

HAIPSIKCHNE, KOTOPOE B /3 pa3 Bbile GasHOro (U=Uy3)-
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HanpsixeHnue, B

Pucynox 44A — 3aBUCHUMOCTb HapsXKEHUs 3aMbIKaHus (kpuBas F)
Y 0’KM/Ia€MOTO HaIpsDKEHNUS TIPUKOCHOBEHUS (KpuBasi 1) OT MaKCUMaJIbHON JUTUTEIIbHOCTH
3aMBIKaHMS HA 3eMJTI0 Ha cTopoHe Bhimie | kB



YcraHoBeka go 1 kB

Noacranuua
I I
Buiwe 1 kB | Ys fo 1 kB Uz
B  —
I
Uy =Up
U, =U, U
fm R 2 0
Uf= Rxfm
TN -a
Noacranuua YeranoBka gao 1 kB
Buiwe 1 kB | Ui flo 1B Uz

L1 p—
L2 —
L3 —

U1 = R)h(m + Uo

- u
Uf= 0
—..|=:' e ——
TN-b

Pucynox 44B — TN-cuctemsl
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NogcraHuuna

YctaHoBka 4o 1 kB

Boiwe 1 kB I Yi Oo 1«B Yz
L1
2  —
L3 :
N L
U1 = UQ U
[m R U2=R><1m+ UU RA f
U=0
TT-a
NMoacraHuus YecraHoska o 1 kB
] (]
Buiwe 1 kB i YUs Do 1 xkB Uz
| u .
L2 :;
L3 r
N | S————
U1 = Rx!m + Uo
U
U, = U, f
I R 2 0 R
ml ] []RB Up=0 A ]
= - = =
TT-b

Pucynox 44C — TT- cucremsl
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NoacraHyua

Boie 1 kB { Us

Ycranoeka go 1 kB

1) B ycranoBke 1o 1 kB 3aMmbIkanus HET

Moacranuwa

Boiwe 1kB x Ys

L1

{
Oo 1 kB Uz

L2

L3 —

PE —_—
U‘I = UO
U,=U, U

2=y

Uf-_' Rxfm

YcraHoBka go 1 kB

Oo 1 kB

Uy

L2

L3

PE

2) IlepBoe 3ambIkaHKe B ycTaHOBKE 70 | kB

Uf-—_- Rxfm

Pucynox 44D — IT-cucremsl, mpumMep a)
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Moacranyun YcraHoeka oo 1 kB

Boiwe 1 kB { Ui Oo 1 kB Uy
L1
2  —
L3 [—
| S——
z
] Uy =Up
_ u
Im R U2 = Rxfm + UO RA f
U{: 0
_ —— =L
1) B ycranoBke 1o 1 kB 3aMmbIkaHus HET
MoacTanuus YctaHoBKa fo 1 kB
I I
Bbiwe 1 kB { Ui 0o 1«B Uz
] L1 [
L2 F——
= £
4
U1 = Uoﬁ
- Uy
Im R U2 = Rx;’m + Uovg Id RA
Uf = RAXIGS Uf.
e — —

2) IlepBoe 3ampIkaHue B ycTaHOBKE 70 | kB

Pucynok 44E — IT-cuctemsl, mpumep b)
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Boiwe 1 kB

MoacTanuuna

YcraHoBKa go 1 kB

Ao 1«B "*"UZ__l

Buiwe 1 kB

|||»

L1

L2 =l

L3 —

| S |

U'l = R)\’.Im"' Uo U
U, =U, f

2 0 RA[
Uf=0
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MoacTanuua YeranoBka o 1 kB
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L2 _[r—
_
= T
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o Uy
z Uy = UV3 Il |Ra
Up= RpxI;<U;
¥

2) IlepBoe 3ampIkaHue B ycTaHOBKE 70 | kB

Pucynok 44F — ITcucremsl, nmpumep cl)




MopncraHuun Ycranoska go 1 kB

[
Boiwe 1 kB ' Ui Oo 1 kB Uz
A
L1 —_—
L2 L
L3 ——
I

U1 = Rxlm + UU

- Ur
il Ir Uy =Up Ra
Uf= 0

1) B ycranoBke o 1 kB 3ambIkanus HeT

Noacranyuna YcrtaHoBka go 1 kB
[—_—U1"“ Uy
Buiwe 1 kB Ho 1«B
| E—
L2 [
L3

Uy =Rxl, + U3

Ll IR Uy = Up\3
Uf"—' RAXIdsuL

2) [lepBoe 3ampIkaHue B ycTaHOBKE 10 | kKB

Pucynox 44G — IT-cucremsl, npumep c2)
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MoacTaHuma YctanoBka go 1 kB

Buiwe 1 KB | Us Jo 1kB e
L2 M
—_—
%
L3 ——r
1
V4
| U1 = Rxlrm + UO
Uy=U Ur
I, R Ry 2= U
Uf =0
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1) B ycranoBke 1o 1 kB 3aMmbIkaHus HET
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 S—
L2 Hl
L3
. =  S—
A
Z
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= f
LIl IR Rs U, = U3
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2) IlepBoe 3aMmbIkaHue B ycTaHOBKe 70 | kB

Pucynok 44H — IT-cucremsr, npumep d)
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—
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Pucynox 44J — IT-cuctemsr, mpumep el)
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Moacranyus

Bbiwe 1 KB |

Ycranoeka go 1 kB

1) B ycranoBke 1o 1 kB 3ambIkanus HeT

Y1 flo 1 kB :
4
L1 —_—
———d
2 L—
| SE—
L3 —
4
U1 = Rxfm + UO
U2 = RXIm + Uo Uf
U]r: R)(Im
—te

NoacTanyuna Ycranoeka no 1 kB
(]
Bbiwe 1 kB | Us Oo 1 kB Uz
L1
L2
L3
PE

2) IlepBoe 3aMbIKaHue B yCTaHOBKe 10 1 kB

U1 = Rxfm + Uoﬁ
U, = Rxlp + Up\3
Uf= R)(]m

Pucynok 44K — IT-cuctemsr, mpumep €2)
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MMPMJIOXEHUE A
(cripaBouHOE)

Iosicnenns B oTHOIIeHMH pa3jesa 442.1 u mynkToB 442.1.2, 442.1.3

A.442.1 O0mme mo10KeHus

TpebOoBanust 3TOro pasjesia HarpaBjiIeHbl Ha obOecreyeHuWe O€30MacHOCTH JIIOJCH W 3aIluTy
000pysOBaHUS B BIICKTPOYCTaHOBKE 70 1 kKB B cilyuyac BO3HMKHOBEHMS 3aMbIKaHWS Ha 3EMIIO B
3JIeKTPOyCTaHOBKe BbIme 1 kB.

3aMbIKaHUA MEXAY NIEKTPOyCTaHOBKAMHU HANpsKeHWH 1o M Bhime 1 kB Moryt mmers Mecto Ha
TpaHCOPMATOPHBIX IOJACTAHIMAX W WX KOMMYTAllMOHHBIX YCTPOWCTBaxX, paboTraromux Ha
HanpspkeHnu Bbime 1 kB. Ilpm momoOHBIX 3aMBIKaHMSX TOK TNPOTEKAET dYepe3 3a3eMIISTIoNIee
YCTPOHMCTBO, K KOTOPOMY ITOJICOEIMHEHBI BCE OTKPHITHIE IIPOBOISIINE YACTH MOCTAHIIUH.

3HayeHWE TOKA 3aMbBIKAHHS Ha 3CMJII0 3aBHCHUT OT IIOJHOTO COMPOTHUBJICHUS (MMIICIaHCA)
3a3eMJICHHSI HEWTpany, T. €. OT TOro, KakuM 00pa3oM 3a3eMiIeHa HEeWTpallb AJIEKTPOYCTAaHOBKH BhIIIE |
kB (3¢ dexTrBHOE 3a3eMIICHIE WIN 3a3EMIICHHE Yepe3 AYTroracsIine KaTyIIKH).

Tox 3aMbIKaHMs, IPOTEKAOIIMN Yepe3 3a3€MIISIIOIIEE YCTPOMCTBO OTKPBITHIX MPOBOJAIIMX YacTel
TpaHC(l)OpMaTOpHOﬁ MOJACTAaHIIUH, BBIZbIBACT MOABJIICHUE JJICKTPUYCCKOI'O IMOTCHIIMAIA Ha OTUX YaCTAX
10 OTHOIICHHIO K 3€MJIe, U €r0 3HaYeHHE 3aBUCHT OT JBYX (PaKTOpPOB:

- 3HAYEHHs TOKA 3aMbIKaHUS;

- 3HA4YEHHs CONPOTUBJICHUS 3a3€MJICHUS OTKPBITHIX MPOBOAAIINX JACTEH ITOACTAHIINY.

HaHpﬂ)KeHI/le 3aMBbIKaHUs MOXCT JOCTHI'aTb HCCKOJIBKHUX TbICAY BOJIBT M B 3aBHUCUMOCTH OT
3a3eMJISIOIIEN CUCTEMBI JIEKTPOYCTAHOBKU MOXKET BBI3BATh:

- obmiee yBEeIWYEHHE IO OTHOIICHHIO K 3€MJIE 3JIEKTPHUYECKOTO IMOTEHIHaNa 3a3eMIIIONICH
CHCTEMBI JIEKTPOyCTaHOBKH 10 1 KB, KOTOpPBII MOXeT BBI3BaTh MPOOOH SIEKTPUIECKON H30IALINN
060pyz[013aH1/151 1 TEM CaMbIM BBIBECTH €T0 U3 CTPOA;

- YBEIMYEHHE IO OTHOLICHHIO K 3€MJIE 3JIEKTPUYECKOTO MOTEHLHANAa OTKPBITHIX IMPOBOASALIMX
YyacTel AIEKTPOYCTAaHOBKH 70 1 KB, 4TO MOKeT mpuBeCTH K BO3SHHKHOBEHHIO OIACHOTO OKHJIAEMOTO
HaIpsDKEHUS] IPUKOCHOBEHUSL.

Cne,uyeT IIOMHUTB, YTO JIA JIMKBUAAIUW 3aMbIKaHWA HA 3€MJIIO B BJICKTPOYCTAaHOBKAX BBIIIC 1 xB
TpeOyeTcsl CPaBHUTEIFHO OOJIbIIEe BPEMEHH, HEXKENIN B 3JIEKTPOYCTaHOBKax 10 1 kB mpu 3aMbIkaHusIxX
Ha KOPIYC, NOCKOJBKY pelie yCTPOWCTBA 3aIUTHl HACTPOEHBI HA OTKIIOYEHHE TaK, YTOOBI MMENIOCh
HEKOTOPOE «BPEMs 3aJCPXKKH» Ui aBTOMaTHYECKOTO PAacllO3HABAHMS HEXKENATEIBbHBIX MEPEXOJHBIX
npoueccoB. Kpome Toro, coOcTBEeHHOe BpeMsi CpabaThIBaHWS CaMOro YCTPOMCTBA 3allUTHl B
JIEKTPOYCTaHOBKax BhilIe 1 KB Takke OoJbllle M0 CPaBHEHMIO CO BpeMEHEM cpalbaThIBaHUsI 3alUThI B
aJIeKTpoycTaHoBKe 10 | kB. 310 03Hadaer, 4TO pe3yabTHPYIOMAs MTPOIOIDKUTEIBHOCTh HATPSHKEHHS
3aMBIKaHHS Ha 3€MJII0 M IPOAODKUTEIBHOCTh OXKHUIAEMOT0 HAIIPSKEHUS IIPUKOCHOBEHUS K OTKPBITHIM
MPOBOMAIIMM YacTsAM OJJIEKTPOyCTaHOBKM 10 1 kKB MokeT oka3atbes Oosibliie, 4YeM Bpems,
YCTAQHOBJICHHOE MTPABUJIAMHU ISl 3TUX JIEKTPOYCTaHOBOK.

[TepenanpsiokeHNs, BbI3BaHHBIC 3aMBIKAHUAMH Ha 3€MJIIO B 3JIEKTPOYCTaHOBKax Bhime 1 kB, Moryr
NPUBOJUTE K OTKa3aM B paboTe TpaHCHOPMATOPHOH NOACTAaHIMH Ha CTOpoHe 10 1 KB mim k oTkasam B
pabote snekTpoycTaHoBkH 10 1 KB moTpeOutens 31eKTpodHepruu. YKazaHHbIE OTKa3bl OOBIYHO
MMEIOT MECTO TpH HENpaBWILHOH paboTe CpeAcTB 3allUThl B YCIOBHSAX KPAaTKOBPEMEHHBIX
MepeHanpsHDKEHUH M 9acTO MPUBOIAT K PA3IMYHOTO poAa cOOSIM M ke K TOJHOMY OTKJIIOUCHHUIO
3JIEKTPOYCTaHOBKH.

Jlanee paccmarpuBaroTcs ciiy4yau 3aMbIKaHH Ha 3eMJTIO B JIEKTPOYCTaHOBKaX Bhiie 1 kB.

D¢ dexTrBHOE 3a3eMIICHIE HEWTPaAIN 3JIEKTPOYCTaHOBKH BhIlIe 1kB

B snexTpoycTaHoBkax ¢ 3¢ ¢GEKTHBHO 3a3eMIICHHOH HEHTpaibio, HEHTpanmu TpaHc(hopMaTopoB
MOJICOSAUHSIOT K 3a36MIIIIOLIMM YCTPOICTBAM HAIpPAMYIO MJIM 4Y€pe3 yCTPOMCTBA C HU3KHM OOLIMM
COITPOTUBJICHUEM (I/IMHe[laHCOM) U B HUX 3aMbIKaHUS Ha 3EMJIIO JIMKBUAWPYIOTCA 3a CPABHUTCIBHO
KOPOTKHE BpeMeHa OJiarojiapsi 4eTKoi paboTe yCTpOWCTB 3alUTHl OT 3aMBIKaHHH Ha 3EMITIO.

o oeiicmsyrowgum 6 Poccuu npaguiam ycmpoucmea 31eKmpoyCmaHo80K No0 1eKMmpudecKol
cemvio ¢ IPPexmusHo 3a3eMneHHOU Helmpaibilo HOHUMAIOM MPex@asHylo dNEeKMPUHecKyl0 cemb
sviue 1 kB, 6 komopoii kod@duyuenm samvikanua Ha semuio e npesviuaem 1,4. Kosgppuyuenm
3aMbIKAHUA HA 3eMII0 — MO OMHOUIEHUE PA3HOCMU NeKMPULECKUX NOMEHYUanios 8 mpexpasHou
INEKMPUYECKOU CemU MeNCOY HEeNnospedCcOeHHOU (pazou u 3emiell 8 MouKe 3aMblKAHUS HA 3eMII0
Opyzoll unu 08yx opy2ux ¢as K pasHocmu HOMEHYUdI08 mexcoy (aszoll u 3emiel 8 Imoi mouxke 00
3aMbIKAHUS HA 3EMIIO.

TpanchopmaropHble NMOJCTaHIMK, Ha KOTOPBIX HEHTpaiu TpaHc(opMaTropoB HE COEIMHEHBI C
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3eMJIeH, He PaCCMAaTPUBAIOT B paMKax 3JIEKTPOYCTaHOBOK € 3(p(heKTHBHO 3a3eMIIEHHOW HEUTPaJIBIO.

EMKoOCTHBIE TOKHM TpH 3aMBIKAHUSX HA 3E€MII0 B TaKUX JJIEKTPOYCTAHOBKAX TAaKXKE B pacueT HE
OepyT.

DJNEeKTPOYCTaHOBKH BHIIIE |KB ¢ H301MpoBaHHON HEUTPAIBIO

B Hacrosiiem ctanmapTe paccMaTpHUBAIOT TOJBKO CIy4yau MEePBOTro 3aMbIKaHUS HAa CTOPOHE BhIIIEe 1
kB TpaHC(hOpMATOpPHOW TOJCTAHIIMM HAa COCJAWHCHHBIC C 3a3eMJIIOIIAM YCTPOWCTBOM OTKPBITHIC
MPOBOMAINE YaCTH. BO3HWKAIOMMU TIPH 3TOM EMKOCTHBIH TOK MOXET OBITh OTKIIOUCH WM HE
OTKJIIOYEH B 3aBICHMOCTH OT 3HAYECHHUS ATOTO TOKA M YCTaBKHM yCTpoiicTBa 3ammuThl. Eciin oTKIIoueHue
HE MOCIIEAYET, TO TAKOW aBapUIHBIN PeXUM OyIET MPOJOKATHCS HEOMPEACICHHO I0ITr0e BPeMs.

DIEKTPOYCTAaHOBKH BhINIe 1KBC TyroracuTeIbHBIMH KaTyITKAMHI

[Ipu paccMoTpeHWH 3aMBIKAaHM Ha 3eMJII0 Ha CTOpoHe BeIme 1 kKB TpancdopmaropHOH
MOJICTAHITUH TyTOracUTEeNbHBIC KaTYIIKH B pacdeT He MPHHUMAIOT.

Ecin B QJICKTPOYCTAHOBKE BBIIIC 1 xB ¢ AYTOoraCuTC/IbHbIMU KaTylIKaMW 3aMbIKaHHUC Ha
TpaHCc(HOPMATOPHOI MOJCTAHIIUK Ha CTOPOHE HANpsDKEHUEM Bhimie | KB mpoucxoauTt Ha CBsI3aHHEIC C
3a3eMJISIOIIMM YCTPOUCTBOM IIOJICTAHIIMN OTKPBITHIE TIPOBOASIIIE YACTH, TO BOSHUKAIOIIUHA IPH 3TOM
TOK 3aMBIKaHUS Ha 3eMJTI0 OKa3bIBAETCs, KaK MPaBUIIO, HUYTOKHO MAJBIM (ITOCTOSTHHAS! COCTABIISIONIAS
3TOr0 TOKa OOBIYHO HE MPEBBIIIAET AECATHIX T0Jeil aMmepa). OTH TOKM MOTYT OCTaBaThCsS JOBOJIBHO
JUTUTETTLHOE BPEMSI.

A.442.1.2 HampspxeHne 3aMbIKaHHS

Pucynox 44A nmonmyuen Ha ocHoBaHuH KpuBoit C1 MOK 479-1 [1].

IIpu paccMOTpeHUM HamnpsKEHUH 3aMbIKaHHMS Ha 3€MIII0 B JJIEKTpoycTaHOBKe Beimie 1 kB
HEOOXOIUMO YUUTHIBATH:

a) CpaBHHUTENHFHO HHU3KYIO CTEleHb pHCKa (Mallyl0 BEpPOATHOCTH) 3aMbBIKaHWSA Ha 3€MII0 B
ANIeKTpoycTaHOBKe BhIme 1 kB;

b) Tor ¢axr, 4ro OXMpaeMOe HANpSHKEHHE NMPUKOCHOBEHHS K OTKPBITHIM MPOBOAALIMM YacTAM
JJIEKTPOYCTAHOBKH BCETJla HW)KE HAIPSDKCHUST 3aMBIKaHWSA, OOBSCHICMBIA HAUYUEM YCTPOWCTB
BEIPABHUBAHUS U YPAaBHHUBAHUS DICKTPUICCKUAX IMOTCHIIMANIOB B JIEKTPOYCTAHOBKE B COOTBETCTBHU C
TpeboBanusaMH, u3nokeHHBIMH B 413.1.1.2 TOCT 30331.3/'OCT P 50571.3, 1 HOTOJIHUTEIBHBIX
YCTPOWCTB 3a3¢MJICHHS B paCCMaTPUBAEMOM JJICKTPOYCTaHOBKE 710 1 KB moTpeOuTeis 3IeKTpO3IHEPTUU
WIH B JPYTUX OJJIEKTPOYCTAHOBKAX, IOIYYAIOUIMX DHEPTHUI0 OT TOW XKe TpaHCcHOpMaTOPHOI
TTOJICTAHIINH.

3Hauenus Hanpshxerust 650 B mns qnmmrensHOCTH 3ambikanus 0,2 ¢ u 430 B qy1st aBTOMaTH4ecKoro
OTKITFOYCHUS 32 BpeMs Oosiee 0,2 ¢ HECKOJIBKO TPEBBIIIAOT JAHHBIC HA PUCYHKE 44A.

A.442.1.3 Kputuueckue HalpsHKeHUs

3rayenne 1,5U, + 750 B cocraBusier 0,75 OT camMoro HHU3KOTO HCHBITATEIHHOTO HAIPSIKCHUS
obopynoBanus 10 1 kB 1 qaeT BO3MOXKXHOCTH HCIIONIB30BATh MPaBIJIa 3TOTO pa3zesnia Al 3a3eMICHHBIX
HaMpPsSIMYIO 3JIEKTPOYCTaHOBOK BhIme 1 kB.

Paznuunbie BapuanThl 114 I'T-cucrem

PaccmarpuBaetcst mepBoe 3aMBIKaHHE B 3JIEKTPOYCTaHOBKE 10 1 KB
(cm. 442.4.4 m 442.5.2)

Cucrema | OTKpBITBIE Hetitpans OTKpBITHIE
MIPOBOIAIIHE | TPaHC(HOPMATO | TPOBOIATIIHE U, U, U
4acTu pa 3a3emiieHa 4acTu
IOJICTAHITUH WY HEeT  |nmoTpeduTens
a . . U U,/3) U,+/3) RX]m
*
b . . 0 Uy3) Rx I +U,[3) 0
ksk £
c 0 o 0 Rx I +U,3) Up/3) 0
sk
d ° . . Rx I, +U,/3) Up/3) 0
e** . 0 . /
Rx I +Uy/3) | RxI,+Uy4/3) Rx I,
* Up paBHO TPOM3BENCHUIO TOKA MEPBUYHOIO 3aMBIKaHHsS Ha COIPOTHUBJICHHE 3a3¢MIIIIOIIETO YCTPOUCTBA
OTKPBITHIX MPOBOAALINX YacTel morpedureins (R X 1), KOTOpoe JOMHKHO OBITh MEHbIIE WK paBHO U.
B cucremax a, b, d eMKOCTHBIC TOKH IMEPBUYHOTO 3aMBIKaHUA B HEKOTOPBIX CIIydyadX MOIYT YBEINYUBATH
3HaueHne Uy HO 9THM MOKHO MTpeHeOpeyb.
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** B cucremax cl, el mojHOE CONMPOTUBICHUE (MMIICNAHC) MMEET MECTO MEXKIy HEeHTpaibio M 3emiei

(ueitTpans 3a3emMiieHa).
B cucremax c2, €2 Mexay HEHTPabIo M 3eMJICH MPOBOMMOCTh OTCYTCTBYET (HEHTpaib H30JIMPOBAHA).
[Ipumeuanne — 3HaK «e» 03HAUACT HAJTMYUE, 3HAK «0» — OTCYTCTBUE.

HIPUJIO)KEHUE B
(obs13amenvroe)

Tpeﬂoeanue K 63AUMHOMY CORPOMUBIIEHUIO Meofa)y 3aszemianarnuium ycmpoﬁcmso.u
nm)cmauuuu U HE3A6UCUMDBIM 3a3emiumesiem

B cnyuasix, ko2oa neobxooumo evinonuame mpebosanus 442.2b, 442.3b u 442.4a nacmosiwezo
CManoapma, 3aumMHoe CORPOMUBTICHUE MENCOY 3A3eMISIOUUM YCTPOUCNEOM, NPEOHASHAYCHHBIM OIS
3a3eMACHUS OMKPHIMbIX NPOGOOAUUX HACMEl MPAHCHOPMAMOPHOU NOOCMAHYUU U DJIeKMPUYECKU
He3a6UCUMbLM 3a3eMIUMeNeM, He O0MNCHO npesviams 10 % om conpomueneHus 3a3emisioneco
yempoiicmea  mpancghopmamoprot.  noocmanyuu. Ilpu  eco noocueme credyem noab308amvCs

cnedyroweli popmynoi
1 = K
pB HB
Ry=Pef g2y |
2 2
2n|t 15/’ +(2nh)
20e KHB —  koagpguyuenm neoOHOpoOHOCHU YOENbHO2O 2NeKMPUYECKO20 CONPOMUBTEHUS 3eMIl,
PasHbLIL OMHOUEHUIO
Pu— YOenbHOe deKmpuyeckoe ConpomueieHue HuxicHe20 cos zemau, Om-m;
P — YOenvbHOe dneKmpuieckoe ConpomusieHie epxuezo cios semau, Omm;
r— paccmosuue Om  YeHmpa  3a3eMIAujez0  YCmpoucmea — mpaHc@opmMamopHol

nobcmaimuu 00 yermpa d1eKmpudecKu He3asucumoco 3a3emiumeitt, m.

I[MPMJIOXEHHUE C
(cripaBouyHOE)

Bbuodauorpadus

[1] MBOK 479-1—84 JleiicTBue AJIEKTPUYECKOTO TOKA, MPOXOJSIIEro Mo Teiy uesoBeka. YacTp 1.
OO6mue acmektsl. ['maBa 1. DnexTpuueckoe CONpPOTHBIEHHE (MMIIEAAHC) Tesla 4ejoBeka. [naBa 2.
Bo3zneiictBue nepemennoro toka ot 15 no 100 I'n. I'maBa 3. Bo3aelicTBHE MOCTOSHHOTO TOKa

KiroueBrie cioBa: JJICKTPOYCTAHOBKHU 3I[aHPII>'I; JJICKTPOYCTAHOBKH 110 1 KB; JJICKTPOYCTAHOBKHU
BhIIIe 1 KB; 3aMBIKaHHUC Ha 3CMIIIO, obecrnieueHue 6630H3CHOCTI/I; 3amuTra oOT HCpCHaHpﬂ)KeHPIﬁ;
3a3CMJICHHUC, YpaBHUBAaHUE QJIEKTPHUICCKUX IIOTCHIIMAJIOB, BbIpaBHUBAaHUEC QJIEKTPHUICCKUX
NOTCHIIMAJIOB

Conep:xanue

1 O6nacTh NPUMEHEHHUS

2 HopMaTuBHBIE CCBLIKI

3 OnpeneneHus

442.1 O6ume noJIoKeHUs

442.1.1 Ha3znaueHue

442.1.2 HanpskeHue 3aMbIKaHUs

442.1.3 Kputndeckue HampspkeHUs

442.2 3azeMIIsromue yCTpoucTBa TpaHC(HOPMATOPHBIX MMOJICTAHIIUI
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442.3 TpeOoBaHMs, TpeabsBISEMble K 3a3eMJSIONMM YCTPOHCTBaM TpaHC(OpMaTOPHBIX
MOJICTaHIUI

442 3.1 YcnoBus, yYUTHIBacMEbIC IIPH BHITIOTHEHIH 3a3eMJISIOMINAX YCTPOUCTB

442.3.2 ConpoTHBICHNE 3a3EMIISIONIETO YCTPOUCTBA.

442.4 TpeOoBaHMs, TpeObsBISEMble K 3a3eMISIONMM YCTPOHCTBaM TpaHC(OpMaTOpPHBIX
IOJICTAHIUI, C YYE€TOM THIIOB ITPUMEHSEMBIX 3a3EMJISIOIINX CUCTEM

442.4.1 YcnoBHbIE 0003HAYECHUS

442.4.2 TN-cucTeMsl

442.4.3 TT-cucremsl

442.4.4 IT-cucreMsl

442.5 OrpaHn4eHHEe KPUTHYECKOTO HampspkeHUs B obopymoBanmu 1o 1 kB TpanchopmaTopHBIX
MOJACTaHIINI

442.5.1 TN- u TT-cucremsl

442.5.2 IT-cucremsl

442.6 Kpurudeckre HampsOKeHHS B ciiydae oOpbIBa HeHTpambHOro mpoBomHuka B TN- u TT-
cucTeMax

4427 Kputndeckue HaNpspKeHHS B CIydae 3aMblkaHus Ha 3eMmio B [T-cucteme

ITpunoxenue A IlosicHeHus B oTHOIIEeHUH pa3zaena 442.1 u myHkroB 442.1.2, 442.1.3

[Mpunoxenne B TpeboBaHNE K B3aMMHOMY COIIPOTHBIICHHIO MEXIY 3a3eMIISIOMIAM yCTPOHCTBOM
MOJICTAHIINY ¥ HE3aBUCHUMBIM 3a3EMIINTEIEM

[Mpunoxenne C bubnuorpadus
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