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Hacrosmuit cranmapt sBisSeTcd YacThl0 KOMILJIEKCA TOCYAAapCTBEHHBIX CTaHAAPTOB Ha
JJIEKTPOYCTAHOBKM  3J[aHWH, pa3palbaTbiBaeMbIX Ha OCHOBE CTaHAapTOB  MeXayHapoaHOU
anekrporexHuaeckoit komuccnn MOK 364 «DmekrpoycraHoBKH 3maHmi». OH IpencTaBIsieT coOoit
ayTeHTHYHBI TEKCT MexayHapomgHoro cranmapra MOK 60364-4-442—93, xpome pazmema 1,
YTOYHSIONIETO OCOOEHHOCTH MNPHMEHEHHs HACTOSIIEero CTaHAapTa B HAIMOHAIBHOM SHEpreTHke,
paznena 3, KOTOPBI UCKIIIOYAeT Pa3HOUTCHUS B TOJIKOBAaHWM TEPMHUHOB, U TPEOOBaHMH (BBIAEIEHHBIX
KypCHBOM), OTPa)KaIOIIMX MOTPEOHOCTH Pa3IMYHBIX OTPAciel SKOHOMHKH CTPaHBI, B TOM YHCIE U
CEITbCKOXO035IIICTBEHHOTO IIPOU3BO/ICTBA.

Hymepanus pas3znesnos, MyHKTOB U MOAITYHKTOB B HACTOSINEM CTaHJapTe, HaUMHAas ¢ paszaena 442.1,
MTOJTHOCTBIO COOTBETCTBYET mpuHsATol B MOK 60364-4-442—93 ¢ yyerom Uzmenenus Ne 1 (1995 r.)
(BBemeHBI HOBBIC pa3nensl 442.6 u 442.7).

Tabmuma 44A B HACTOAIIEM CTaHIIAPTE 3aMEHEHA HOBOM B COOTBEeTCTBHHU ¢ M3MeHeHneMm Ne 1.

B Hacrositem craHzapTe NpUHATA Ta )K€ HyMepalus pUCYHKOB M T€ XK€ yCJIOBHbIE 0003HaueHHS,
uyto U B MOK 60364-4-442—93.

TpeOoBaHUs HACTOSIIErO CTAHAAPTA JOIONHAIOT, M3MEHSIOT WM 3aMEHSIOT TPEOOBaHMS JIPYTUX
YAaCTHBIX CTAHIAPTOB KOMIUIEKCA CTAHIAPTOB HA JIEKTPOYCTAHOBKH 31aHMN. OTCYTCTBHE CCBUIKM Ha
rJIaBy, pasliell WIM IyHKT YacTHOTO CTaHjapra O3HayaeT, YTO COOTBETCTBYIONIME TPeOOBaHHS
CTaH/apTa paclpoCTPaHIIOTCs ¥ Ha JaHHBIA CITydaid.

1 ObaacTh NnpuMeHeHUs!

Hacroammii crangapT pacmpocTpaHseTcs Ha 3JIEKTPOYCTAHOBKH 3IaHHUH, NMPUMEHSEMBIE BO BCEX
OTpacjiiaX S3KOHOMHUKH CTpaHbl, HE3aBUCUMO OT HUX MPUHAIICIKHOCTU H (bOpM CO6CTBGHHOCTI/I, u
yCTaHABIMBAeT TPeOOBAaHMS 10 OOECHEYCHHIO JJIEKTPOOE30NAacCHOCTH IIyTEM 3allUThl  OT
MepeHanpsHKEHUH, KOTOPBIE MOTYT BO3HMKHYTH B JIEKTPOyCTaHOBKax 10 | kB m3-3a 3aMbIkaHuii Ha
3eMIIIO B 3JIEKTpOycTaHOBKax BbIe | kB. IIpu 3ToM anekTpoycTaHoBkH 110 1 Bhiie 1 kB mMoryT ObITh
KaK OJJICKTPUYCCKHU CBA3aHHbBIMU, TaK MW HE CBA3aHHBIMH MCKIY COGOﬁ. HO}I TCPMHUHOM
«QJIEKTPUYECKM» IIOHUMAETCsI CBS3b KaK HENOCPEICTBEHHas MO OOBeJIMHEHHBIM MEXAy coOoi
HEUTpaJIbHBIM MPOBOSIIMM YacTsAM 3JIEKTPOYCTAaHOBOK DA3IMYHBIX HANpsDKEHWH, Tak W Uepe3
MUTAONINE TIOHIDKAIOMMe TpaHchopMaTopsl. ODJEKTPHUECKH HE CBSA3aHHBIE MEXIy co0oit
AIIEKTPOYCTAHOBKH HauboJiee YacTo UMEIOT MECTO B CEJIbCKOM MECTHOCTH U TPEJICTABISIOT COOOM, KaK
NpaBWJIO, aBTOHOMHBIE HCTOYHHKH OJIIEKTPOCHAaOXKeHMs HamnpspkeHHeM 10 1 kB, pacnonosxeHHble
BONM3M BO3AYIIHBIX JIMHUH BIIEKTPOIIEpeaun YCTaHOBOK Bbimie | kB B cerax ¢ 3ddexkTuBHO
3a3eMJICHHOI HEHTpaNbio WK BOMU3M TpaHC(HPOPMATOPHBIX MOJCTAHITNN TAKUX YCTAHOBOK.

IlpumenumenvHo K CeIbCKOXO3AUCMEEHHOMY NpPOU3BOOCMEY 3auWuma Om NepeHanpsdiCceHull
0ondicHa obecneyusams 91eKmpode30nacHocms He MONbKO J00el, HO U CelbCKOXO3AUCHEEHHbIX
JHCUBOMMBIX, GKIIOUAS YCIMPAHEHUE INEKMPONAMONIOSUY CKOMA, M.e. CHUICEHUe NPOOYKMUBHOCIMU NOO
8030eticmauem Oe30NACHbIX 018 HCUHU 8eCbMA MATBIX HANPANCEHUL NPUKOCHOBEHUS.

CTaHHapT npeaHasHauCH JIA MNPOCKTHBIX, MOHTAXHBIX, IIYCKOHAJIAJOYHBIX U OKCILTyaTallMOHHBIX
OpTaHM3aIiH JIIOOBIX POPM COOCTBEHHOCTH.

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

TpeOoBaHUs HACTOSALIETO CTAHIAPTA SBIISIOTCS 00s3aTEIbHBIMH.

2 HopMaTuBHBbIE CCHLIKH

B HacTosmieM craHgapTe NCIOIH30BAHBI CCHUIKH HA CIIEAYIOMINE CTAHAAPTHI:

I'OCT 30331.2—95 (MDK 364-3—93)TOCT P 50571.2—94 (MDBK 364-3-93)
OnexTpoycTaHOBKH 3AaHui. YacTs 3. OCHOBHbIE XapaKTePUCTUKU

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

I'OCT P 50571.14—96 (M3BK 364-7-705—84) DnekrpoycranoBku 3nanuii. Yacts 7. TpeOoBanus
K CIeUUalbHBIM 3JieKTpoycTaHoBKaMm. Pazmen 705. DieKTpoyCTaHOBKH CENbCKOXO3SIICTBEHHBIX W
JKUBOTHOBOYECKIX TIOMEIICHUHA

3 Onpenenenust



B Hacrosimem crangapTe NpUMEHSIOT CIIETyIONIE TEPMUHBI.

3.1 3emJas (oTHOCHTeNbHAs, dTaJoHHAs): [IpoBoAsIIAsT SJEKTPUUECKUNA TOK M HAXOJIAIIASACS BHE
30HBI BJIMSHUS KAKOTO-THOO0 3a3EMIJIMTEIIS YacTh 3€MHOMN KOPBI, 3JCKTPUUCCKUN MOTCHIMAT KOTOPOi
MIPUHUMAIOT PaBHBIM HYIIIO.

3.2 noxanpHas 3emuisi: YacTp 3eMIM, HAXOIAIIASICSA B KOHTAKTE C 3a3€MIIUTENEM, DIIEKTPHUCCKUI
noTCHIHAI KOTOpOﬁ 101 BJIMAHUECM TOKA, CTCKAIOUICTIO C 3a3CMJIMTCIIA, MOXKCT 6bIT]) OTJIMYCH OT HYJIA.
B ciydasix, koraa oTauyue OT HyJIS MOTEHIMANa YacTH 3eMJIM HE MMEET NPHHIMITHAIBHOTO 3HAYCHHS,
BMECTO TEPMHHA JIOKAJIbHAS 3EMJISH» UCTIONB3YIOT OOIIMH TEPMUH «3EMILSD».

3.3 aaekrtpoycranoBka 10 1 kB: DiekrpoycTtaHOBKa, HOMUHAIBLHOE 3HAYEHUE HAMPSDKEHUS B
KOTOpOH He mpesblmaet 1 kB.

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

3.5 anekTpuueckas ceThb ¢ 3Q(peKTHBHO 3a3eMJIeHHO HeliTpanbio: TpexdazHas dJIeKTpUIecKas
ceTh BhIme 1 kB, B K0TOpoil KO3 PHUIIHEHT 3aMbIKaHHU Ha 3eMJTI0 He MpeBbImaeT 1,4.

3.6 ko3puumeHT 3aMbIkaHus Ha 3emurio: OTHOLIEHWE PA3HOCTH IOTEHIMAIOB B TpexdaszHoi
ANEKTPUYECKON CETH MEXAY HETOBPEKICHHOH (a30if U 3eMJIei B TOUKE 3aMBIKaHUS HA 3EMIIFO IPYTOit
(a3pr wu AByX Apyrux (a3 K pa3HOCTH MOTEHIMAJIOB MeXIy (a30i W 3eMiied B 3TOH TOdYKe [0
3aMbIKaHUS.

3.7 npoBoasmas 4actb: YacTh, CHocoOHas MPOBOAUTE YIEKTPUICCKUHN TOK.

3.8 HeliTpaJbHas NPOBOASAIIAs YACTh (HEUTpaJbHBIN MPOBOJHMK): YacTh 3MEKTPOYCTAaHOBKH,
CIIOCOOHAsI IPOBOJUTD UIEKTPUUECKUN TOK, MOTEHIHAJI KOTOPOH B HOPMAJIBHOM 3KCILTyaTallHOHHOM
peXUME paBeH MM OJHM30K K HYJIO0, HAIpUMEp Kopmyc TpaHcdopmaropa, mkad pacnpeaycTpoicTsa,
KOXYX ITyCKaTesl, IPOBOAHUK CUCTEMBbI YpaBHUBAHUS NOTeHIMAI0B, PEN-poBOAHUK U T. 1.

3.9 oTKpbITas MPOBOAAINAS YacTh: [lOCTyNHas NIPUKOCHOBEHHUIO IPOBOJISINAS YaCTh, HOPMAJILHO
HE HaxXOAAIIAsCs MOJ HANpsHKEHHEM, HO KOTOpas MOXKET OKa3aTbhCs 04 HampsDKeHHEM IIpU
MOBPEXICHUN U30JISLHH.

3.10 cropoHHsini mnpoBoasas 4acTb: IlpoBojsimias dacTh, HE SBISIOLIASCS YacTbiO
3JIEKTPOYCTAHOBKH.

3.11 npoBoanuk: YacTp, npeAHa3HAYeHHas M TPOBEICHUS  DIIEKTPUYECKOIO  TOKa
OIIpEJICTICHHOTO 3HAYEHUS.

3.12 ToxkoBeaymas yactb: II[pOBOJHUK MIIM TIPOBOIAIIAS YacTbh, MPEeIHA3HAYCHHBIC IS paOOTHI
O/l HANIPSDKEHUEM B HOPMAJIbHOM JKCIUTYaTallMOHHOM PEeXHMe paboThl 3JIEKTPOYCTaHOBKH.

3.13 3ambikaHue Ha 3emunio: CiydaifHoe Wi mpemHaAMepeHHOoe (HampuMep, Ipu cpadaThIBaHUN
KOPOTKO3aMBIKATENs1) BOSHUKHOBEHHE MPOBOAALICH LENMM MEXAY HAXOISIIEHCS MOJ HaNpsKEHHEM
TOKOBEAYILEN YacThIO U 3eMJIEH WIIM HE U30JIMPOBAHHOW OT 3€MJIM MTPOBOJISIIIEH YacThIO.

3.14 3a3emuenue: [IpemHamMepeHHOE AIIEKTPHUYECKOE COCNWHEHHE NAHHONH TOYKH CHUCTEMBI WA
YCTaHOBKH, WJIA 000PYJOBAaHUS C JOKAJIBHOM 3eMJIeH MMOCPEICTBOM 3a3€MJISFOIIETO YCTPOMCTBA.

3.15 3a3emusironiee ycTpoiicTBo: COBOKYIHOCTD 3a3€MIIUTENS U 3a3€MIISIFOIINX TPOBOAHHUKOB.

3.16 3a3emumTenb: YacTh 3a3eMIIOLIETO YCTPOMCTBA, COCTOSIIAS M3 OJHOTO MM HECKOJIBKHX
3IEKTPUUECKU COSANHEHHBIX MEXKIY COO0M 3a3eMIISIONINX JIEKTPOIOB.

3.17 3JieKTpUYeCKH He3aBHCHMBIH 3a3eMiINTe]b (HE3aBUCHMEBIN 3a3eMIINTENb): 3a3EMIIUTEINb,
PAcIONI0KEHHBIH Ha TAKOM PAacCTOSHUU OT JPYTHX 3a3€MIIMTENIEH, YTO TOKM pacTeKaHMs C HUX HE
OKa3bIBAIOT CYILIECTBEHHOTO BIMSHHS Ha DJIEKTPUUYECKUH MMOTEHIINA HE3aBUCHMOT'O 3a3EMIIUTEIIS.

3.18 3azemasiiomuii mpoBoaHUK: [IpOBOITHUK, COCTUHSIOMINI 3a3eMIISIEMYI0 TOUYKY CHCTEMBI WIIH
YCTaHOBKH, WJIK 000PYZOBaHMUS C 3a36MIUTENIEM.

3.19 3asemursiionuii dJaeKkTpox (3nekTpon 3azemumtens): [IpoBoasmas 4acTh, HAXOAAMIAsICS B
JJIEKTPUYECKOM KOHTAaKTE€ C JIOKAIBHOM 3eMJICH HEMOCPEICTBEHHO WJIM 4Yepe3 IMPOMEXYTOUHYIO
MPOBOAAIIYIO CPELY, HAIIPHIMEP 4epe3 CJIOH OeTOHA MITH NMPOBOISIIEE aHTUKOPPO3HOHHOE TMTOKPBITHE.

3.20 moTeHHHATOBBIPABHUBAOIIMI 3JjeKTpoA: To ke, 4To M 3a3eMJIIOIMUI JIEKTPOA, HO
WCTIONB3YEMBIH ISl BRIPAaBHUBAHMS HJIEKTPHUECKUX MOTEHIIHAIOB.

3.21 compoTuBJieHMe 3a3emJsomero ycrpoiicrea: OTHOIIEHHE HANPsDKEHUS Ha 3a3eMIISIOIIEM
ycTpoiicTBe (IO OTHOIICHHIO K 3€MJIE) B TOYKE 3a3eMJICHHS CHCTEMBl WM YCTpOMCTBa WIH
000pyZOBaHMSI K TOKY, CTEKAaIOIEMy C 3a3€MJIUTEIs] B 3EMIIIO, PAaBHOE CYMME CONPOTHBIICHHS
3a3eMJIIOMIETO MPOBOJHHUKA M CONPOTUBIICHUS PACTEKAHHIO 3a3EMIIUTEIS.

3.22 compoTHBJIEHHE PACTEKAHHMIO 3a3eMJIMTeJsl (CONPOTHBIEHHE pPACTEKaHUIO TOKa C
3azemsuTens B 3eMin0): OTHOILIEHHE HAaNpsDKEHMS B TOYKE HA 3a3€MIIMTEIIE B MECTE IPHCOCIMHCHHUS
3a3eMJISIOIIET0 MPOBOJHUKA (TI0 OTHOIICHHIO K 3eMJIE) K TOKY, CTEKAIOIIEMY € 3a3EMIIUTEIIS B 3EMITIO.

3.23 ypaBHHBaHHE JJIEeKTPHYECKHX MOTEHIMAJOB: DJIEKTPUYECKOE COEJAMHEHHE IMPOBOJSIINX



yacTel Apyr ¢ APYyTroM Jisl AOCTUKEHUS UX SKBUIIOTEHIMAJIbHOCTH.

3.24 3amuTHOe YpaBHHBAaHHMe 3JIeKTPHYECKHX MOTEHLIHMAJIOB: YPAaBHUBAHUE HICKTPHUCCKUX
MOTCHIMAJIOB B LEMIX OOECHEYEeHUs] IEKTPOOE30MAaCHOCTH IIyTeM YCTPaHEHHs Ppa3HOCTH
QJICKTPUYCCKUX  MOTCHHOHAJIOB MEXKIAY BCEMH OAHOBPEMCHHO JOCTYIMHBIMHM IIPUKOCHOBCHHUIO
OTKPBITHIMH  TIPOBOJSIIIMMH  YacTSIMH ~ CTAl[MOHAPHOTO 3JEKTPOOOOPYNOBaHUS UM CTOPOHHUMH
MPOBOSIIIIMMU YacTSIMH, BKJIIOYash METAIMYECKHE YacTH CTPOMTENBHBIX KOHCTPYKIHH 30aHui,
JOCTHIaeMO€ HaJAEKHBIM COCTMHEHHEM 3THX YacTeH APYT ¢ APyroM IpH ITOMOIIH HPOBOJAHUKOB.

3.25 cumcreMa 3alMTHOTO YPABHUBAHUS JJeKTPHUYECKHX TMOTEHIHAJIOB (yCTPOWCTBO
3aIIMTHOTO YPAaBHUBAHUS DIEKTPHUYECKUX IOTEHIHAIOB): COBOKYNHOCTh TPOBOJHHKOB MW HX
COEIMHEHUH C MPOBOSIIIMMH YaCTSIMH, 00ECIEUNBAIOIIAs 3aIIUTHOE YPABHIUBAHUE MOTCHIHAJIOB.

3.26 3ammuMTHOEe BBHIPABHHBaHME JJIeKTPHYECKMX MOTeHUHAJ0B: Mepa obecnieueHus
3JIEKTPOOE30MaCHOCTH, 3aKJIIOYAIOIIAsACS B CHIDKEHHHM OTHOCHTEIBHOW Ppa3HOCTH 3JIEKTPUYECKUX
MOTEHIATIOB MEXy Pa3IMYHbBIMU TOYKAMH Ha MOBEPXHOCTH JIOKAIBHON 3€MJIM M MPOBOASAIIETO
noJja (LLIaFOBOFO HaHp}DKeHI/IH), MCXKIAY OTUMH TOYUKaAaMH W 3a3€MJIAIOUINM yCTpOﬁCTBOM niIn
OTKPBITHIMU TPOBO/SIIIMMH YacTsIMH (HANpsDKeHUS! MPUKOCHOBEHHS) B HOPMAJbHOM M aBapHHHOM
peXuMax padOTHI, JOCTUTAEMasi COSTMHEHUEM 3a3EMIISIOIIETO YCTPOICTBA U OTKPBITHIX IPOBOISIINX
YyacTeH C YJIOKEHHBIMH B JIOKAJIbHON 3€MJIE MIIM IIPOBOZSIIEM IOy MOTEHINAIOBBIPABHUBAIOIIUMHU
INEKTPOJIaMH.

3.27 BbIpaBHMBaHHUE JJIEKTPHUYECKHX NOTEHUHMANOB: TO K€, YTO U 3aIUUTHOE BbIPABHUBAHHUE
3JIEKTPUYECKHUX ITOTEHIMAJIOB, HO BBIMOJIHAEMOE HE TOJIBKO UISi 00ECIIEYECHUs 3IEKTPOOE30MacHOCTH,
HO U JJIS MHBIX IieNiell, Hanpumep A YCTpaHCHHs BPEIHBIX (BBI3BIBAIONINX MOMEXM) HANpPsDKEHUH B
CIELMAJIBHBIX BEICOKOYYBCTBUTEIBHBIX YCTAHOBKaX MH(OPMAIIOHHBIX TEXHOJIOTHI.

3.28 cucremMa BbIPABHUBAHMSl JJIEKTPHYECKHUX MOTEHIHMAJIOB (YyCTPOWCTBO BbIPABHUBAHMUS
AJIEKTPUYCCKUX TMOTCHIUANOB, cokpamienHo YBOII): Cucrtema, ycTpoWCTBO, 0O0CCIEUMBAIOIIUE
BBIPABHUBAHUE JJIEKTPUIECKHIX ITOTECHIINAIIOB.

3.29 HanpsikeHMe NPUKOCHOBeHMA: HampspkeHme Mexmy ABYMS OTKPBITBIMH TPOBOISIIMMHU
qacTaMu I1pyd OJHOBPEMCHHOM IMPHUKOCHOBCHHMM K HHUM 4YCJIOBCKAa WU XHUBOTHOI'O, a TaKKe
HaIpsDKEHNE MEX]Ty OTKPBITOH MPOBOAAIIEH YacThIO, K KOTOPOM MPUKAcaeTCsl YeIOBEK MM )KUBOTHOE,
¥ MECTOM Ha IMOBEPXHOCTH JIOKAJIbHOW 3€MJTH MJIN TIPOBOJISIIETO M0JIa, HA KOTOPOM CTOUT YEJIOBEK MIIH
JKHBOTHOE.

3.30 o:xkxmaaeMoe HampsiKeHHe MPUKOCHOBeHMs: To ke, 4TO ¥ HaNpsHKEHUE TIPUKOCHOBEHUS, HO
B IPEAIOI0KEHHUH, YTO YEJIOBEK MM KUBOTHOE OTCYTCTBYET.

3.31 maroBoe Hamnpsikenne: HanpspkeHue MexIy IByMsI TOYKaMHU Ha ITOBEPXHOCTH JIOKAIBHOU
3eMJIM WJIM TIPOBOJIAIIETO TI0JIa, HAXOAAMIMMHUCS Ha PACCTOSIHUM | M OfIHA OT APYro# (IpUMEHHUTENBEHO
K YeloBeKy) M Ha pPacCTOSIHUM 1,4 M (IPUMEHHUTENBHO K KPYIMHOMY pOTaToMy CKOTY), KOTOpOe
paccMaTpuBaeTcsl Kak IJIMHA I1ara 4ejloBeKa MM KaK PacCTOSHUE MEXIy MEpelIHHMU U 3aJHHUMU
KOHCYHOCTSAMH )KUBOTHOTO.

3.32 HampsKeHHe 3aMBIKAHHSI HA 3eMJII0 B JJIeKTPOoycTaHOBKe Bblmie 1 kB (Hanpspkenne
3aMbIKaHusg): HampspkeHre Ha 3a3eMIIIOINIEM YCTpOWcTBE (IO OTHOWICHWIO K 3eMile) B TOYKE
3a3CMJICHUS DJICKTPOYCTAHOBKHU BBILIC 1 kB B MOMEHT 3aMBIKaHHS HA 3€MJIIO TOKOBeZ[yLLleﬁ YacTH 3TOH
JJIEKTPOYCTAaHOBKH, pAaBHOE IPOU3BEJICHUIO COIPOTHBICHHS 3a3€MIIIONIETO yCTPOWCTBa Ha
CTEKAIOMINH C HETO B 3EMITIO TOK.

3.33 kpuTHYecKoe HampsuKeHHe (IpennpoOMBHOE HanpsbkeHue): HanpspkeHue, NpHiioKeHHOe K
IJEKTPUYECKON M30JSIIUHM TOKOBEAYIIMX YacTel AJIEKTPOyCTaHOBKH 10 1 kB B MOMEHT 3aMbIKaHUs Ha
3eMIII0 B 3JIEKTPOyCTaHOBKE BbIme 1 KB M crmocoOHOe Ipu ONpeaeneHHbIX 3HAYCHUSX BBI3BATH €€
po6oii.

3.34 pgomycTHMoOe KpHUTHYeCKOe HampsikeHHe (pacueTHoe HampsbkeHue): Kpurnueckoe
HalpspKeHUe, IPUHIMAEMOE B pacdeTax 3a OCHOBY IIPH MPOEKTHPOBAHUH HJICKTPOYCTAaHOBOK.

3.35 BpeM# IeiicTBUSA 3a1MTHI OT 3aMBbIKAHUSI HA 3eMJII0 (JUTUTEILHOCTD 3aMBIKaHMsI Ha 3eMJIIO,
MIPOJIOJDKUTEIBHOCTh 3aMBIKaHHMS Ha 3eMIIIO, BpeMs OTKiroueHus): Ileprmox BpemeHHM oT MOMeHTa
BO3HMKHOBEHUS 3aMBIKaHHS Ha 3€MJIIO O MOMEHTa CpabaThIBaHUS OTKIIIOYAIOIIErOCs yCTPOHUCTBA, T.
€. 10 MOMEHTAa OTKJIFOUECHUS TOBPEIKACHHOTO y4acTKa.

3.36 cucrema 3azemuieHmsi (3azemunsitomnasi cucrema): COBOKYHMHOCTH 3a3€MIISIIOIINX YCTPOMCTB
MOJICTAHIINK, OTKPBITBIX MPOBOAAIIMX YacTe MOTpeOWTeNsi W HEHTPaIbHOTO IPOBOJHMKA B
3JeKTpoycTaHoBke 10 1 kB.

3.37 Tun cucteMsl 3a3emiieHns: [lokas3arens, XapakTepU3yOLIUH OTHOLIEHHUE K 3eMJIe HEHTpaiu
TpaHcopmaTropa Ha MOJACTAHIMM M OTKPBITHIX TPOBOMIINX YacTeld y IMOTpeOWTens, a Takxke
YCTPOWCTBO HEWUTpaJIbHOTO MpoBonHUKA. OOo3HaueHWe THIIOB cucteM 3asemiieHns — 1o ['OCT
30331.2/TOCT P 50571.2. Paznmuuator TN-, TT- u IT-cucremsl, JBe NMEpBBIX U3 KOTOPHIX HMEIOT



3a3eMIICHHYIO HEHTpajb Ha TPaHC(HOPMATOPHOW TOACTAHIMH, & TPEThS — H30JMpOBaHHYIO. TN-
CUCTEMa IO YCTPOUCTBY HEHUTPaIbHOTO MPOBOAHUKA B CBOO ouepenb aenaurcs Ha TN-S-, TN-C u TN-
C-S-cucremsl.

3.38 3anyJienue: IIpegHamMmepeHHOE IIEKTPUIECKOE COSAMHEHNE HEUTPAIBHON MPOBOISIICH YacTh
(HelTpabHOTO TPOBOJIHKMKA) B OJJIEKTPOyCTaHOBKE 10 1 KB ¢ 3a3emieHHON HeWTpasbio
TpaHcdopmaTopa Ha MOJICTAaHIINH.

3.39 nyJeBoii padoumii npoBoaHuk (N-npoBogHuk): [IpoBogHUK B 31eKTpoycTaHoBKe 10 1 kB,
MpeHa3HaYeHHBIN U1l MUTaHKUS OJHO(A3HBIX 3JEKTPOIPHEMHHUKOB W COEAMHEHHBIN C 3a3eMJICHHON
HEHTpaipio TpaHc(hopMaTopa Ha MOJACTaHIIUH.

3.40 3ammrHbii npoBoanuk (PE-mpoBoanuk): IlpoBomHuk B anekrpoycraHoBke mo 1 kB,
NpeAHa3HaYeHHBIH 11 Leneil 0e30MacHOCTH W COCNUMHSIOIIMI OTKPBITBIE IPOBOJSIIME YacTH Y
MOTPEONTETS € 3a3EMIIFOIM YCTPONHCTBOM.

341 coBMelleHHBIN HYyJeBoil paloumii W 3ammTHBIA npoBoaHukM (PEN-mpoBomHuMK):
[IpoBoauuk B amekTpoycraHoBke o 1 kB, coBMmemaromuii B cede GyHKIMH HYyJIeBOro pabodero u
3aIIUTHOTO ITPOBOJHUKOB.

442.1 O6mue noJ10KeHUs

442.1.1 Ha3nauenue

TpeOoBaHusl HACTOSIIEr0 CTaHAapTa MNpeAHa3HA4YeHBbI U OOECIe4YeHHs 3JIeKTPOOe30IacHOCTH
JIOE W CEJNIbCKOXO3SHCTBEHHBIX JKMBOTHBIX, a TaKKe 3allUTBl 3JEKTPOOOOpYylIOBaHHS B
JJIEKTPUYECKUX YCTaHOBKax M0 | kB B ciydae 3aMblkaHHs Ha 3€MIIO HA CTOpoHE Bbime | kB Ha
TpaHc(hOPMATOPHON MOJCTAHIMH, OT KOTOPOH 3JIEKTPOYCTaHOBKA ITOy4aeT MUTAHHUE.

442.1.2 HanpsikeHus 3aMbIKaHUS

HanpsokeHus 3aMblkaHMs Ha 3€MJII0 B JIEKTPOYCTAaHOBKE Bbllle | kB W BbI3BaHHBIE 3TUM
3aMBIKAaHHEM OJKHJIaeMble HANPSDKEHUS MPUKOCHOBEHUS MEXIY OTKPBITON IMPOBOZSIIEH YacThIO U
JIOKAJIbHOHM 3eMJIeH B 3JIEKTPOYCTaHOBKE A0 | KB HE MOIKHBI MPEBHIIATH 3HAUYCHHUN, OMPEACIIIEMBIX
cooTBeTCTBEHHO 10 KpuBbIM F n T Ha pucyHke 44A 1uisi pa3iMuuHbIX BpeMeH cpaOaThIBaHUS 3allUThI
OT 3aMBIKaHUI Ha 3eMIIIO B AJIEKTPOYCTAHOBKaXx BhiIe 1 kB.

442.1.3 Kputndeckue HampspKeHUS

Kpurnuecknue HanpspkeHHs, BOSHUKIINE B 3JIEKTPOYCTaHOBKE 70 | KB n3-3a 3aMbIkaHMs Ha 3eMITIO
B 3JICKTPOYCTaHOBKE BbIlle | kB, He MOKHBI MPEBbIIATh 3HAUEHHUH, MPUBEICHHBIX B Tabnuie 44A
JUISL Pa3IMYHBIX BPEMEH cpaOaThIBaHUs 3alUThl OT 3aMbIKAaHWH Ha 3eMJIIO B DJICKTPOYCTAaHOBKAX BBIIIE
1 kB.

[Ipumeuanus

1 Kpuruueckoe HampspkeHHE — 3TO HAIPsDKEHHE INPOMBIINIICHHOH YacTOTHI, KOTOpOE BO3IEHCTBYET Ha
AIEKTPUYECKYIO N3OJIAIMIO TOKOBEAYIINX YacTel ICKTPOYCTaHOBKH 10 1 KB B MOMEHT 3aMbIKaHHS HA 3€MJIIO B
9JIeKTpoycTaHOBKe Bble 1 kB.

2 boree BBICOKHE 3HAUCHUS] KPUTHUYECKOTO HANPSDKEHHS JOIIYyCTHMBI IS 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 HAIPSKEHNE Ha Bpewms oTknroueHus, ¢
000pyIOBaHHH EKTpoycTaHoBKH 10 1 kB, B
U, + 250 CB.5
Uy + 1200 Jo 5
[Ipumeuanus

1 B psne cnenupuyueckux ciaydaeB, HaIpUMep KOTJa OJUH M3 MPOBOAHHKOB JIMHHUHU 3IIEKTPOYCTAaHOBKH 10 1
KB mMeeT coenuHenHue ¢ 3eMileii, TO HanOOIblIIee HAPSHKEHIE B TAKOM yCTaHOBKE MOXKET OBITh He paBHBIM Uy 1
JIOJDKHO OBITh HalJIEHO ITyTEM BBIIOJHEHUS PacueToB.

2 TlepBast cTpoka TaGJIMIBI OTHOCUTCS K 3JEKTPOYCTaHOBKaM 10 1 KB, CBS3aHHBIM C 3JI€KTPOYCTaHOBKAMH
Belie 1 KB ¢ MajbIMM TOKaMHM 3aMbIKaHUSI Ha 3eMJIIO U ¢ OOJNBIIMMH BpeMEHaMM CcpabaThIBaHUS 3aIUTHI OT
3aMBIKaHUSI Ha 3€MJII0, HalmpuUMep K TeM, Y KOTOpPBIX HEHTpanb 3a3eMiieHa 4epe3 BBICOKOE WHIYKTUBHOE
conpoTuBieHne. Bropas cTpoka TabiaMIBl OTHOCHTCS K DJIEKTPOYCTAaHOBKAM, CBS3aHHBIM C JJIEKTPOYCTaHOBKaMH
Beire 1 kB ¢ GONbIIMMHE TOKaMH 3aMbIKaHHMs HA 3€MJII0 M MalbIMH BpeMEHaMH CpadaThIBaHUS 3alIUTHl OT
3aMbIKaHUH Ha 3eMJII0, HalpUMep K 3JIEKTPOYCTaHOBKaM ¢ 3(deKxTuBHO 3a3eMieHHON HelTpanbio. O6Ge cTpokn
TaONUIBl CIEQyeT HCIOJB30BaTh IMPU HPOSKTHPOBAHMM JIIEKTPOYCTAHOBOK 1O W Bhime | KB i omeHkw
HAJIeKHOCTH DJIEKTPUYECKOH M30JIIMU 00OpYyIOBaHUS INPU pacdeTe BPEMEHHBIX IIePEHANPSDKEHUH, KOTOpBIS
MOT'YT BO3HHUKATH ITPY 3aMBIKaHUIX HA 3eMIIIO.




3 Takue BpeMEHHbIE MEPECHANPSHKEHUsI MOTYT HUMETh MECTO B JJIEKTpOycTaHOBKax 1o 1 kB B ciyuae
pasmenienuss TN-cucreMbl 3a mpeAeiaMd  YCTPOHCTBA  BBIPABHUBAHMS — OJICKTPUYECKHX MOTEHIHAJIOB
JJIEKTPOYCTaHOBKH Bhbiie 1 KB ¢ 3(dekTuBHO 3a3eMICHHOW HEUTPAIBIO M JOJDKHBI YYUTHIBATBCSA TPH
MPOCKTUPOBAHUHU MyTEM BBIOOpPA 3JICKTPOOOOPYJAOBAHUS C DIICKTPUUCCKON HM3OJIAIMEH Pa3UYHBIX YPOBHEH —
OCHOBHOIA, JIBOIHOM, yCHUIIEHHOH (0COOCHHO TOT/a, KOT/Ia HeUTpaIbHbIA MPOBOAHUK TN-CHCTEMbI TPUCOCAUHEH K
3a3eMJISIIOIEMY M TOTEHIMAJIOBBIPABHUBAIOIIEMY YCTPOHCTBAM 2JIEKTpOoycTaHOBKM Bbime 1 kB). OpHako Her
HEOOXOJIMOCTH OMpPENeNIATh TMEPEHANPSHKCHUST Ha JJIeKTpooOopymoBanun g0 1 kB, pacmomoxkeHHOM B
JNeKTpoycTaHoBke Bbile 1 kB B mpexenax cucTeMbl BBIDABHUBAHHS OJIEKTPUUYECKHX MOTEHIMAIOB U
aHAJIOTHYHOM CHCTEMbI BHYTPHU 3JIaHHUS, XK€ €CIM OHH CBSI3aHBI MEXIY CO00il HEUTPATLHBIMH MPOBOISIIUMHE
yactsivy, Hapumep PEN-npoBogarkom TN-cucTeMsl.

442.2 3azemusiioniue ycrpoiictea TpancGopMaTOPHBIX MOACTAHIIUI

Ha tpaHcdopMaTopHO# MOACTAHIMK BBITIONHSAIOT OJHO 3a3eMIISIOIIEE YCTPOMCTBO, K KOTOPOMY
MOJICOCTUHSIOT:

- 3a3eMJISIOLINE JIEKTPOJIBL;

- 3a3eMIISTIONIHE TTPOBOTHUKH;

- IIOTCHIINAJIOBBIPABHUBAIOIINE AIIEKTPO/IBI,

- KopItyca TpaHc(opMaTropos;

- MeTaJUTM4YecKyto OpoHIo Kabenei HanpspkeHueM Boime 1 kB;

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

- OTKPBITBIC MPOBOSAIINE YaCTH 000pyROBaHUA 10 U Bhlie 1 kB;

- CTOPOHHHE ITPOBOASIINE YaCTH.

442.3 TpeGoBanus, mpeIbsiBjsieMble K 3a3eMJISIOLIUM YCTpOiicTBaM TpaHc(opMaTOPHBIX
NOACTAHLM I

Cumraercss OOIICTIPUHATHIM, 4YTO TpeOOBaHWs, TIepeducicHHble B 4424 u 4425, Oynyr
ABTOMATHYECKH BBIITOJHEHBI ISl TTOACTAHIIMK C MaJbIMHU TOKaMHU 3aMBIKaHUS Ha 3€MITI0, €CII MMEeT
MecTo XOTsI Obl onHO W3 ycnoBuid 442.3.1 m 442.3.2. Ecnu ke HM OJHO U3 3THX YCIOBUI He
BEITIOJTHEHO, TO HEOOXOIUMO CIIeZIoBaTh TpeOoBaHmaM 442.4 u 442.5.

IpumenumenvHo K  31eKMPOYCMAHOBKAM — CEeNbCKOXO3AUCMBEHHbIX U HCUBOMHOBOOYECKUX
nomeweHuu,  ocobenHo  kKo20a  peub  udem 006  obecneueHuu  INEKMPOOE3ONACHOCU
CENbCKOXO3ANUCMBEHHBIX JCUBOMHBIX, KOMOPble NO CPABHEHUIO C 4el08eKOM Dojlee Yyecmeumenbhvl K
Oeticmeuto  INeKMpuUYecKoe0 mMoKd, HeoOX00uMo yuumvleams ycaoeus, usioxcernuvie 6 I'OCT P
50571.14.

442.3.1 YcnoBus, yYUThIBaeMbIE ITPH BHIMOIHEHIH 3a3€MJISIOIINX YCTPOUCTB

C nmnosuumu oOecrieueHuss TpPeOOBaHHMW, NPEABSIBISEMBIX K 3a3eMIISIOIIMM  YCTPOWCTBaM
TpaHC(OPMATOPHBIX IOJCTAHIMH, CIEIyeT paccMaTpUBaTh CJICAYIOIINE BO3MOXKHBIE BapHaHTHI
OTXOJSIIIUX OT MOJCTAHIINU KaOEIbHBIX JINHUM, BIUIIOMINX Ha O0IIee COMPOTHBIICHUE 3a3EMIIIOICTO
YCTpOMCTBA NOJACTAHLIMHU:

- oZIMH Kabenp HanpsbkeHueM Bolie 1 kB mumuHoi# He MeHee 1 kM, MeTauTiueckast OpoHsi KOTOPOTro
IIPHUCOEINHEHA K 3a3eMIISIIOIIEMY YCTPOHCTBY TpaHc(opMaTopHOIl 10CTaHIINY;

- TO e, HanpsbkeHueM 1o 1 kB;

- HECKOJIbKO KaleJieil OJJHOTO WM Pa3jIM4HbIX HaIlpsHKeHUi (1o u Bbime 1 kB), MeTammnueckue
000JI04YKH KOTOPBIX MPHCOEIMHEHBI K 3a3€MJISIOIEMY YCTPOHCTBY TPaHC(OPMATOPHON MOACTAHINH,
TIPY YCJIOBHH, YTO UX OOIast [UIMHA HE MeHee | KM.

442 .3.2 ConpoTHBICHAE 3a3EMIIAIONIETO YCTPOUCTBA

Ha Brmonnenne tpeboBanmii 442.4 u 442.5 oka3pIBarOT BIUSHHUE PAa3IUYHBIC YCIOBUS, OTHAM U3
KOTOPBIX ABJISCTCA COIPOTUBJIICHUE C€CTCCTBCHHBIX 3a3eMIJIMTENEH OTKPBITBIX HNPOBOAAIIUX yacTten
TpaHc(opMaTOpHOH MMoJICTaHINH, He peBbimatomiee 1 Om.

442.4 TpeGoBaHus, mMpeIbsiBJsieMble K 3a3eMJSIOLIUM YCTpOHcTBaM TpaHc(hopMaTOPHBIX
MOJACTAHIMIA, C y4€TOM THIIOB NMPUMEHsIEMbIX 323eMJIAIOLIHNX CHCTEM

442.4.1 YcnoBHbIe 0003HAUYCHHUS

B HacTosmem crangapTe MpUHATH CIEAYIOMINE YCIOBHBIE 0003HAYCHUS:

I, — 4YacTh TOKa 3aMbIKaHHS Ha 3€MJIIO B 3JIEKTPOYCTaHOBKE BhIlie 1 kB, KoTOpHIN mpoTekaeT depes
3a3eMJISIIOIIEEe YCTPOHCTBO OTKPHITHIX NMPOBOJSIIUX YacTeil TpaHchopMaTopHOIt o ICTaHIINY;

Iy — JacTp TOKa 3aMbIKaHUS Ha 3€MJII0, KOTOPBIA MPOTEKAET 4Yepe3 3a3eMISIOLIEE YCTPOMCTBO
OTKPBITHIX MPOBOSIINX YacTell 3JIEKTPOYyCTaHOBKH /10 | KB y mOTpeOHTENs 3IeKTPOIHEPTHH;

R — compoTHBIICHHE 3a3EMIIIOIIETO YCTPOUCTBA OTKPBITHIX MPOBOASIINX YacTeil TpaHcHopMaTopHOit
MOJICTaHIUH;

RA — COIIPOTHBIIEHHE 3a3eMIISIOIIETO YCTPOMCTBA OTKPBITHIX MPOBOISIINX YaCTEH 3JIEKTPOYCTaHOBKU



1o 1 kB y noTpe0urens aieKTpoIHEpriH;

Rp — coIpoTHBIIEHNE HE3aBUCHMOTO 3a3EMJISIOIETO YCTPOUCTBA;

Z — TNOJHOE COIpOTHBICHHE (MMIICNAHC) PE3UCTOpa WIM HHBIX DJJIEMEHTOB, Yepe3 KOTOphIe
HOZCOSIMHAIOT HeHTpatb TpaHc(opMaTopa K 3a3eMIISIOIEMY YCTPOICTBY;

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

U — nHampsbkeHHe MeEXAy IBYMsl (asHBIMH IPOBOJAMH 3JEKTPOYCTaHOBKHM a0 1 kB (nmHeliHOe
HaTIpsDKCHUE);

Ur — HampsbKeHHe B JISKTPOYCTAHOBKe 10 1 KB Mely OTKPBITHIMU MPOBOASIIUMY YacTsIMH U 3eMIIei

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

U, — xputudeckoe HampsoKeHHe B 00opynoBaHWM HampspkeHuem 10 1 kB TpaHchopmaropHOi
MOJICTaHLINH;

U, — xpuTHueckoe HampspkeHne B 0OOpyJOBaHMM HampsbkenneM a0 1 kB y mnorpeburens
3IEKTPOIHEPIHH;

UL — MakcnMaibHO AOIyCTUMOE OXHIAEMOE HaNpspKeHNE TPUKOCHOBEHUS K OTKPBITHIM IPOBOISAIINM
YacTsIM JJIEKTPOYCTaHOBKH 70 | KB y moTpeOurens 3neKTposHepriu.

442.4.2 TN-cucteMsl

a) B ciyuasx, koria HanpspkeHne 3aMblkaHus R X [, JeXHT BO BPEMEHHBIX TpeJienax, yKa3aHHbIX
Ha pucyHke 44 A, HEUTpaNbHBIA IPOBOIHHUK IEKTPOYCTAaHOBKHU 10 1 KB moTpeduTens ameKkTposHeprun
MOXET OBITh MOJICOEMHEH K 3a3eMJISIONIEMY YCTPOWCTBY OTKPBITBIX HPOBOASALIMX 4YacTel
TpaHcdopmaropHoii nojacranumy (cM. TN-a Ha pucynke 44B).

IMpumeuanne— Eciau  OTKpBITBIE NPOBOISIIME YaCTH DIEKTPOYCTaHOBKM Jo0 1 KB morpeGurens
DJIEKTPOIHEPTUM HAXOISATCS B 30HE JAECHCTBHSI CHCTEMbI BHIPABHUBAHMUS DJIEKTPUUECKUX MTOTEHIMAIOB, 0XKUIaEMOE
HanpsDKEHUE TPUKOCHOBEHHMS OyaeT 61n3ko K Hymio (cM. pazaen 413 TOCT 30331.3/TOCT P 50571.3).

b) Ecin ycnoBue noammyHKra a) He BBINOJIHSIETCS, HEHTPaIbHBIA POBOIHKK 3JIEKTPOYCTaHOBKH JI0
1 kB morpeOuTtens 31E€KTPOIHEPIUH JIOJDKEH OBITh 3a3eMJICH 4epe3 3JIEKTPUYECKH HE3aBHCHMBIN
3azemuutens (cM. TN-b Ha pucynke 44B). B aTom ciydae mpuMmeHsoT npaBuia pasnena 442.5.1.

442.4.3 TT-cuctemsl

a) Ecnun Hanpspkenue R x I, 3aMBIKaHUS Ha 3eMJIIO Ha CTOpOHE BhIIe 1 KB U mpomomkuTenbHOCTh
9TOr0 3aMBIKaHHS COOTBETCTBYIOT TpeOoBaHMSAM TaOmuubl 44A, HeWTpanbHBI ITPOBOJAHUK
JJIEKTPOYCTAHOBKM 70 | KB MOXeT OBITh NMpPHCOEAMHEH K 3a3eMIISIOIIEMY YCTPOWCTBY OTKPBITHIX
MPOBOASAIINX YacTel TpanchopmaTopHoit mojactanimu (cM. TT-a Ha pucynke 44C).

b) B cnyyae, korma ycloBHE IOANYHKTAa a) HE BBIMOJHACTCS, HEHTPAIbHBIA TMPOBOIHUK
JJIEKTPOYCTAHOBKH /10 1 KB 10/DKeH OBITh 3a3eMIIeH Ha 3JIEKTPUYECKH HE3aBUCHMBIH 3a3€MIINTENH (CM.
TT-b Ha pucynke 44C). B aToM ciryyae mpuMEHSIOT mpaBmia pasaena 442.5.1.

Ecnm OTKpbITBIE NPOBOASIINE YACTH JIEKTPOYCTAaHOBKH 10 1 KB morpeburens snekrposneprun
HaxXomATcsi B 30HE JEHCTBHA  CHUCTEMBl  BBIPAaBHUBAHHMS  3JEKTPUUYECKUX  MOTEHIHAJIOB
TpaHcOpMaTOPHOI MOJACTAHIMU, TO OXHMJAeMble HAIIPSHKCHHUS! TPUKOCHOBEHUS K 3TUM OTKPBHITHIM
MIPOBOISIIIIM YaCTSAM CTOSIINX Ha 3eMJIE JIFOAEH ONM3KU K HYITIO.

442.4.4 IT-cucremsl

a) Korna HanpspkeHue 3amblkaHus R X [, OTKIIIOYAeTCs 3a BpeMs, IPUBEICHHOE Ha PUCYHKe 44A,
OTKPBITHIE ITPOBOJISIIIME YaCTH JIEKTPOYCTaHOBKHU 10 | KB moTpeOuTesns 351eKTposHepTrul MOTyT OBITh
MOJICOETMHEHBl K 3a3¢MIIIFOIIEMY YCTPOWCTBY OTKPBITBIX HPOBOAAIIMX YacTedl MOACTAHIMH (CM.
pucyHku 44D, 44] u 44K).

Ecnu 310 ycnoBue He BBINOJIHACTCS, TO OTKPBIThIE TPOBOAAIINE YAaCTH 3JIEKTPOyCTaHOBKH 10 | kB
MOTPEeOUTENST DIEKTPOIHEPTHMH JOIDKHBI OBITh TOACOCAMHEHBl K 3a3eMJISIOIIEMY YCTPOMCTBY,
UIEKTPUYECKH HE3aBUCHMOMY OT 3a3€MIIIONIETO YCTPOMCTBA OTKPBHITBIX IPOBOAAIIMX YacTel
TpaHchopmaTopHO moactaHimu (cM. pucynku 44E—44H), nubo y nompebumens Oondxcho b6vims
gvinoaneno YBIII.

b) Ecin OTKpBITHIE TPOBOJISIME YACTH HIIEKTPOYCTAHOBKH 10 | KB moTpeduTesst 3JeKTposHeprun
3a3eMJICHBI C TTIOMOIIBIO 3a3EMIISIOIIETO YCTPOMCTBA, SIEKTPUIECKN HE3aBHCUMOTO OT 3a3eMIISIONIETO
yCTpoiicTBa TpaHCHOPMATOPHON IOJACTAaHIMM, W KOTAAa COOTHOLICHHE MEXAY KPUTHYCCKHM
HanpsbkeHueM (R x [, + Up) 1 BpeMeHeM OTKJIIOYEHUs], JaHHbIMU B Tabnuue 44A, COOTBETCTBYET
000pY/IOBaHUIO HIIEKTPOYCTAHOBKH 10 | KB morpebureins 35eKTposHepruu, MOJHOE CONPOTHBIICHHE
(MMneanc) HEUTpaNM CHCTEMBI HU3KOTO HAINPSDKEHUS! MOKET OBITH IOICOEANHEHO K 3a3eMIISIOIEMY
YCTPOHCTBY OTKPBITHIX MPOBOISIINX YaCTEH TpaHC(HOPMATOPHOH MOACTAHIIUH (CM. pUCYHOK 44E).



Ecnu He BBINONHSETCS 3TO YCJIOBHE, IIOJHOE CONPOTHBICHHWE HEWUTpAIM JOJKHO OBITh
IOJICOETMHEHO Yepe3 AIIEKTPUUYECKN HEe3aBHCUMBIN 3a3emintenb (cM. pucyHku 44F u 44H). B stom
cily4ae MpUMEHSIOT npaBuiia 442.5.2.

442.5 OrpaHuyeHMe KpPUTHYeCKOro HampsskeHMss B oGopyaoBanmu a0 1 kB
TpaHcOpPMaTOPHBIX NOACTAHIMIA

442.5.1 TN- u TT-cuctemsl

Ecnu B cuctemax TN u TT HelTpanbHbI NPOBOAHUK 3a3€MJIEH Y€pe3 3a3€MIISIIOLIEE YCTPOIMCTBO,
JIEKTPUUECKH HE3aBHCUMOE OT 3a3eMJIIOLIEr0 YCTPOMCTBA OTKPBITBIX IPOBOJSINIUX dYacTeil
TpanchopmaTopHoit monactaniuu (cM. TN-b Ha pucyrke 44B u TT-b Ha pucynke 44C), KpuTHIecKoe
Hanpsokeane (R x I, + Uy) IODKHO OTKIIOYAThCS B TEUCHHE BPEMEHH, 3aBHCAIIETO OT YPOBHS
U30JsIIMKM 000pyAoBaHus HanpspkeHHeM 1o 1 kB TpanchopmaTopHoii noacTaHIUH.

[Tpumeyanne— YpoBeHb M30JILMK O00OPYAOBaHUs HampspkeHHeM 10 1 kB tpancdopmaTopHOH
ITOJICTAHIIMU MOKET OBITH BEIIIE YKa3aHHOTO B Tabmmile 44A.

442.5.2 IT-cucremsl

Eciu B IT-cuctemMe OTKpBITBIE NPOBOMSIIME YAaCTH YCTaHOBKM IOTPEOMTENS W PE3UCTOPHI B
HEHTpau, eClIi OHU €CTh, 3a3€MJICHBI Uepe3 3a3eMJISIOIINE YCTPOUCTBA, MEKTPUUECKH HE3aBUCHMBIE
OT 3a3eMIIIIOIIECTO yCTPOHCTBa TpaHCPopmaTopHOU moxactaHmuu (cM. pucynku 44F, 44G u 44H),
Kputuueckoe HanpsbkeHue (R x [, + Uj) IODKHO OTKIIIOYATHCS B TEUYCHUE BPEMEHH, 3aBUCALIETO OT
YPOBHS H30JISILIMKA 000PYI0BaHUsI HaNpsbKeHueM 10 1 kB TpancopMaTopHO# MOICTaHIINY.

[Mpumeuanne — YpoBeHb M30JIAIMKH 000pYI0BaHUs HanpsbkeHueM 10 1 kB TpanchopmaTopHOil moacTaHIIUK
MOYET OBITh BBIIIC YKa3aHHOTO B Tabmuie 44A.

442.5.2 IT-cuctemsl

Ecmn B IT-cuctemMe OTKpBITBIE NPOBOMSIINE YAaCTH YCTAaHOBKH IOTPEOMTENST W PE3UCTOPHI B
HEHTpasi, eClIi OHU €CTh, 3a3eMJICHBI Yepe3 3a3eMJIIIOIINE YCTPOWCTBA, AIEKTPHUCCKH HE3aBUCHMEIE
OT 3a3eMJISIIOIIME YCTpoWcTBa TpaHchopmaropHoit nozacraniuu (cM. pucynku 44F, 44G u 44H),
KpuTHdeckoe HampspkeHue (R x I, + Up) TOMHKHO OTKIIOUAThCS B TEUEHUE BPEMEHH, 3aBUCAIIETO OT
YPOBHS H30JISILIMK 000PYy10BaHUsI HanpspKeHueM 10 1 kB TpancopMaTopHOH 1MOICTaHIINY.

442.6 KpuTnyeckue HanmpsixkeHusl B ciIyyae o0pbiBa HeliTpajibHoro npopoaiuka B TN- u TT-
cucreMax

[Ipy mpoeKTHpOBaHMH DSIEKTPOYCTAHOBKM HEOOXOAWMO pPACCMATPHUBATH BO3MOXKHBIE CIIy4ad
oOpeiBa HeWTpanpHOTO TmpoBOoAHWMKAa B Tpexpazueix TN- m TT-cucremax, m mpu BBIOOpE
3JIEKTPOOOOPYIOBAHKUS M €0 KOMIIOHCHTOB C OCHOBHOMW, JBOWHOW WM YCHJICHHOHM 3JICKTPUYECKOM
M30JSIIMEH CIIeAyeT YYWTHIBaTh, YTO IPU OOpBIBE HEWTPANbHOrO INPOBOJHHMKA HA JJIEKTPUYECKYIO

M30JIMI0 OyJeT AeiicTBOBaTh yke He (pasHOe, a JIMHEHHOe HalpsDKeHHe, KOTOpoe B /3 pas Beume
¢aznoro (U = U, /3) .

442.7 KpuTHueckne HANPsSyKeHUs B ciIy4yae 3aMbIKaHus Ha 3emuio B IT-cucreme

Bo Bpemst BBINIOJIHEHHST pacyeToB HEOOXOIMMO PAacCMaTPUBATh BO3MOXKHBIE CIIydan 3aMbIKAHHS Ha
3eMIII0 OZHOTO M3 MpOoBOAOB TpexdasHoil IT-cucrembl, n npu BBIOOpE 3IEKTPOOOOPYHAOBAaHHS U €TI0

KOMIIOHEHTOB C OCHOBHOM, ABOWHON M YCHJIEHHOW 3JIEKTPUYECKOW U3OJISILMEH YUYUTBIBATH, YTO IPU
TaKOM 3aMbIKaHMM Ha 3eMJII0 Ha HU30/IMI0 OyAeT AeiicTBoBaTh yke He (pasHoe, a JIUHEHHOe

HAIPSIKCHNE, KOTOPOE B /3 pa3 Bbile GasHOro (U=Uy3)-
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MMPMJIOXEHUE A
(cripaBouHOE)

Iosicnenus B oTHOIIeHMH pa3aea 442.1 u mynkToB 442.1.2, 442.1.3

A.442.1 O0me mo10KeHus

TpebOoBanust 3TOro paszesia HarpaBjiIeHbl Ha o0OecreyeHuWe O€30MacHOCTH JIIOJACH W 3aIluTy
000opynoBaHUS B BJICKTPOYCTaHOBKE 10 1 kKB B cilyyac BO3HMKHOBEHMS 3aMbIKaHUS Ha 3EMIIO B
3JIeKTPOyCTaHOBKe BbIme 1 kB.

3aMbIKaHUA MEXAY NIEKTPOyCTaHOBKAMHU HANpsKeHHWH 1o M Bhimle 1 kB Moryt mmers Mecto Ha
TpaHCOPMATOPHBIX IOJACTAHIMAX W WX KOMMYTAlMOHHBIX YCTPOWCTBaxX, paboTaromux Ha
HanpspkeHnd Bbime 1 kB. Ilpm momoOHBIX 3aMbBIKaHMSIX TOK TNPOTEKAET dYepe3 3a3eMIIsIoiee
YCTPOKMCTBO, K KOTOPOMY ITOJICOE€IMHEHBI BCE OTKPHITHIEC IIPOBOISIINE YACTH MOCTAHIIUH.

3HayeHWE TOKA 3aMbBIKAHHS Ha 3CMJII0 3aBHCHUT OT IIOJHOTO COMPOTHUBJICHUS (MMIICIAaHCA)
3a3eMJICHHSI HEWTpany, T. €. OT TOro, KaKuM 00pa3oM 3a3eMJIeHa HEWTpallb 3JIEKTPOYCTAaHOBKH BhIIIE |
kB (3¢ dexTrBHOE 3a3eMIICHIE WIN 3a36MIICHHE Yepe3 AYyTroracsIine KaTyIIKh).

Tox 3aMbIKaHMs, IPOTEKAOIIMN Yepe3 3a3€MIISIIOIIEE YCTPOMCTBO OTKPBITHIX MPOBOJAIINX YacTel
TpaHC(l)OpMaTOpHOﬁ MOJACTAHIIUH, BBI3bIBACT MOABJIICHUE JJICKTPUYCCKOI'O IMOTCHIIMAIA HAa OTUX YaCTAX
10 OTHOIICHHIO K 3€MJIe, U €r0 3HaYeHHE 3aBUCUT OT JBYX (PaKTOpPOB:

- 3Ha4YEHHs TOKA 3aMbIKaHUS;

- 3HA4YEHHs CONPOTUBIICHUS 3a3€MJICHUS] OTKPBITHIX MPOBOAAIINX JACTEH ITOACTAHIINY.

HaHpH)KeHI/Ie 3aMBbIKaHUs MOXCT JOCTHI'aTb HCCKOJIBKHUX TbICAY BOJIBT M B 3aBHUCUMOCTH OT
3a3eMJISIOIIEH CUCTEMBI JIEKTPOYCTAHOBKU MOXKET BBI3BATh:

- ofmee yBEeIWYEHHE IO OTHOIICHUIO K 3€MJIE BJIEKTPHUYECKOTO IOTEHNIHada 3a3eMIIIONICH
CHCTEMBI JIEKTPOyCTaHOBKH 10 1 KB, KOTOpPBII MOXXeT BBI3BaTh MPOOOH SIEKTPUIECKON H30IALINN
060pyz[013aH1/151 1 TEM CaMbIM BBIBECTH €T0 U3 CTPOAI;

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

Cne,uyeT IIOMHUTB, YTO JIA JIMKBUAAIUW 3aMbIKaHWA Ha 3€MJIIO B BJICKTPOYCTAaHOBKAX BBIIIC 1 xB
TpeOyeTcsi CPaBHUTEILHO OOJIbIIEe BPEMEHH, HEXKENN B 3JIEKTPOYCTaHOBKax 10 1 kB mpu 3aMbIkaHusIX
Ha KOPIYC, NOCKOJBKY pelie yCTPOWCTBA 3aIUTHl HACTPOEHBI HA OTKIIOYEHHE TaK, YTOOBI MMENIOCh
HEKOTOPOE «BPEMs 3aJCPXKKH» U aBTOMAaTHYECKOTO PAacllO3HABAHMS HEXKENATEIbHBIX MEPEXOJHBIX
npoueccoB. Kpome Toro, coOcTBeHHOe BpeMsi CpabaThIBaHHS CaMOro YCTPOMCTBA 3alllMTHl B
9JIEKTPOYCTAaHOBKax Bhilie | KB Takke OoJbllle M0 CPaBHEHMIO CO BpeMEHEM cpaldaThIBaHUsI 3alUThI B
aJIeKTpoycTaHoBKe 10 | kB. 310 03Hadaer, 4TO pe3yabTHPYIOMAs IPOIODKUTEIBHOCTh HATPSHKEHHS
3aMBIKaHHS Ha 3€MJII0 M IPOAOJDKUTEIBHOCTh OXKHUIAEMOT0 HAIPSKEHUS IIPUKOCHOBEHUS K OTKPBITHIM
MPOBOMIAIIMM YacTsM JJIEKTPOyCcTaHOBKM 10 1 kB MokeT oka3arbes Oosibliie, 4YeM Bpems,
YCTAQHOBJICHHOE NTPAaBUJIAMHU ISl 3TUX JJIEKTPOYCTaHOBOK.

[TepenanpsiokeHNs, BbI3BaHHBIE 3aMBIKAHUAMH Ha 3€MJIIO B 3JIEKTPOYCTaHOBKax Bhime 1 kB, Moryr
IPUBOJNUTE K OTKa3aM B paboTe TpaHCHOPMATOPHOH NOACTAaHIMH Ha CTOpoHe 10 1 KB mim k oTkasaMm B
pabore snekTpoycTaHoBkH 10 1 KB moTpeOutens 31eKTposHepruu. YKazaHHbIE OTKa3bl OOBIYHO
UMEIOT MECTO TIpH HENpaBWILHOH paboTe CpeAcTB 3allUThl B YCIOBHSAX KPaTKOBPEMEHHBIX
MePEHANPSHKEHUH W 9acTo MPHUBOIAT K Pa3IMUHOro poja cOosSM M AaXe K MOJTHOMY OTKIIIOUEHHIO
3JIEKTPOYCTaHOBKH.

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

D¢ dexTrBHOE 3a3eMIIEHIE HEWTPaAIN 3JIEKTPOYCTaHOBKH BhIlIe 1kB

B snexTpoycTaHoBkax ¢ 3¢ ¢GEKTHBHO 3a3eMIICHHOH HEHTpaibio, HEHTpanmu TpanchopMaTopoB
MOJICOCAUHSIOT K 3a3¢MIIIIOLIMM YCTPOICTBAM HAIpPAMYIO MM 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 3aMBbIKaHHH Ha 3EMITIO.

o oeiicmsyrowum 6 Poccuu npaguiam ycmpoucmeda 31eKmpoyCmaHo80K No0 1eKMmpudecKol
cemvio ¢ IPPeKmueHo 3a3eMneHHOU Helmpaiblo ROHUMAIOM MPex@asHylo dNEeKMPUHecKy0 cemb
sviue 1 kB, 6 komopoii kod@puyuenm samvikanua Ha semuio e npesviuaem 1,4. Kosgppuyuenm
3aMbIKAHUA HA 3eMII0 — MO OMHOUIEHUE PA3HOCMU INeKMPULECKUX NOMEHYUanios 8 mpexpasHou
INEKMPUYECKOU Cemu MedHCOY HeNnospedCcOeHHOU (pa3ou u 3emiell 8 MouKe 3aMblKAHUS HA 3eMII0
Opyzoll unu 08yx opy2ux ¢as K pasHocmu HOMEHYUAI08 mexcoy (aszoll u 3emiel 8 ImMoi mouxe 00
3aMbIKAHUS HA 3EMIO.

TpanchopmaTopHble NMOJCTaHIMK, Ha KOTOPBIX HEHTpaiu TpaHc(opMaTopoB HE COEIMHEHBI C



3eMJIeH, He PaCCMAaTPUBAIOT B paMKax 3JIEKTPOYCTaHOBOK € 3(h(heKTHBHO 3a3eMIIEHHOH HEUTPaJIBIO.

EMKoOCTHBIE TOKM TpH 3aMBIKAaHUSX HA 3E€MII0 B TaKUX JJIEKTPOYCTAHOBKAX TAaKXKE B pacueT He
OepyT.

DJNEeKTPOYCTaHOBKH BHIIIE |KB ¢ H301MpoBaHHON HEUTPAIIBIO

B nHacrosiem cranmapTe paccMaTpHUBAIOT TOJBKO CIy4yau MEePBOTro 3aMbIKaHUS HAa CTOPOHE BhIIIEe 1
kB TpaHC(hOpMATOpHOW TOJCTAHIIMM HAa COCAWHCHHBIC C 3a3eMJIIOIIAM YCTPOWCTBOM OTKPBITHIC
MPOBOMAIINE YAaCTH. BO3HWKAIOMMU TP 3TOM EMKOCTHBIH TOK MOXET OBITh OTKIIOUCH WM HE
OTKJTIOYEH B 3aBICHMOCTH OT 3HAYECHHUS ITOTO TOKA M YCTaBKU yCTpOiicTBa 3amuThl. Eciin oTKIIIOUeHue
HE MOCJICAYET, TO TAKOW aBapUIHBIN PEXUM OyIET MPOJOKATHCS HEOMPEISICHHO 0Ir0e BPeMs.

DIEKTPOYCTAaHOBKH BhINIE 1KBC TyroracuTeIbHBIMH KaTyITKAMHI

IIpu paccMoTpeHWH 3aMBIKAaHMA Ha 3eMJII0 Ha CTOpoHe BbIme 1 kKB TpancdopmaropHO
MOJICTAHITUH TyTOracUTeNbHbIC KaTYIIKH B pacdeT He MPHHUMAIOT.

Ecin B QJICKTPOYCTAHOBKE BBIIIC 1 xB ¢ AYTOoraCuTC/IbHbIMU KaTylIKaMW 3aMbIKaHHUC Ha
TpaHc(HOPMATOPHOI MOJCTAHIIUK Ha CTOPOHE HANpsDKEHUEM Bhimie | KB mpoucxoauTt Ha CBsI3aHHEIC C
3a3eMJISIOIIMM YCTPOUCTBOM IIOJICTAHIIN OTKPBITHIE TIPOBOASAIIIE YACTH, TO BOSHUKAIOIIUHA IPH 3TOM
TOK 3aMBIKaHUS Ha 36MJTI0 OKa3bIBAETCs, KaK MPaBMIIO, HUYTOKHO MAJBIM (ITOCTOSTHHAS! COCTABIISIONIAs
3TOr0 TOKa OOBIYHO HE MPEBBIIIAET AECATHIX T0Jeil aMmrepa). DTH TOKM MOTYT OCTaBaThCA JOBOJIBHO
JUTUTETTBHOE BPEMSL.

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 AJIEKTpoycTaHOBKe Beimie 1 kB
HEOOXOIUMO YUUTHIBATH:

a) CpaBHHUTENHFHO HHU3KYIO CTENleHb pHCKa (Mallyl0 BEpPOATHOCTH) 3aMbBIKaHWA Ha 3€MII0 B
3NIeKTpoycTaHOBKe BhIme 1 kB;

b) Tor ¢axr, 4To OXMpaeMoe HaNpsHKEHHE NMPUKOCHOBEHMS K OTKPBITBHIM ITPOBOISIIMM YaCTSIM
JJIEKTPOYCTAHOBKH BCETJla HW)KE HAINPSDKCHUS 3aMBIKaHWSA, OOBSCHICMBIA HAUYUEM YCTPOWCTB
BEIPABHUBAHUS U YPAaBHHUBAHUS DJICKTPUICCKUAX IMOTCHIIMANIOB B JIEKTPOYCTAHOBKE B COOTBETCTBHU C
TpeboBanusamMH, u3noxkeHHsIMH B 413.1.1.2 TOCT 30331.3/'OCT P 50571.3, 1 HOTOIHUTEIBHBIX
YCTPOUCTRB 3a3¢MJICHHS B paCCMaTPUBAEMOM JJICKTPOYCTaHOBKE 710 1 KB moTpeOuTeis 3IeKTpO3IHEPTUU
WIH B JPYTUX OJJIEKTPOYCTAHOBKAX, TWOIYYAIOUIMX DHEPTHUI0 OT TOW XKe TpaHCcHOpMaTOPHOI
TTOJICTAHIINH.

3Hadenus Hanpspxerust 650 B mns qnmmrensHOCTH 3ambikanus 0,2 ¢ u 430 B 1y1st aBTOMaTH4ecKkoro
OTKITFOYCHUS 3a BpeMs Oosiee 0,2 ¢ HECKOJIBKO TPEBBIIAOT JAHHBIC HA PUCYHKE 44A.

A .442.1.3 Kputuueckue HalpspKeHUs

3rayenne 1,5U, + 750 B cocraBuser 0,75 OT camMoro HHU3KOTO HCHBITATEIHHOTO HATPSIKCHUS
obopynoBanus 10 1 kB 1 qaeT BO3MOXKXHOCTH HCIIONIB30BATh MPABIJIa 3TOTO pa3zesnia Al 3a3eMICHHBIX
HaNpsSIMYIO 3JIeKTPOYCTaHOBOK Bbiie 1 kB.

Paznuunbie BapuanThl 14 IT-cucrem

PaccmarpuBaeTcst mepBoe 3aMBIKaHHE B 3JIEKTPOYCTaHOBKE 10 1 KB
(cMm. 442.4.4m 442.5.2)

Cucrema | OTKpBITEIE Hetitpans OTKpBITHIE
MIPOBOIAIIHE | TPaHC(HOPMATO | TPOBOIATIIHIE U, U, Ut
JaCTH pa 3azemiicHa JaCTH
IOJICTAHITUH WIM HeT  |HOTpeOuTens
a [ ° ° Uo \/:JT) Uo \/5 Rx ]m
b . . 0 Up/3) Rx 1, +U,/3) 0*
c* 0 0 0 Rx 1, +U,3) Unf3) 0*
d 0 . . RxI, +U,\3) Up/3) 0
SEE 0 o Rt U | Rel U | R,

* Ur paBHO NPOU3BEACHUIO TOKAa MEPBUYHOIO 3aMbIKAaHHS Ha COIPOTHBICHHME 3a3EMIIAIOLIECIO yCTpPOiCTBa
OTKPBITHIX MPOBOAALINX YacTel morpedureins (R X 1), KOTOpoe JOMHKHO OBITh MEHbIIIE WK paBHO Uj.

B cucremax a, b, d eMKOCTHBIE TOKH HEPBUYHOIO 3aMBIKAHHS B HEKOTOPBIX CIydasX MOTYT yBEIUYHBATh
3HayeHue Uy HO 3THM MOXKHO peHeOpeys.




** B cucremax cl, el mojHOE CONMPOTUBICHUE (MMIICNAHC) MMEET MECTO MEXKIy HEeHTpaibio M 3emiei

(ueitTpans 3a3eMiieHa).
B cucremax c2, €2 Mexay HEHTPabIo M 3eMJICH TPOBOMMOCTh OTCYTCTBYET (HEHTpaib H30JIMPOBAHA).
[Ipumeuanne — 3HaK «e» 03HAUACT HAJTMYUE, 3HAK «O» — OTCYTCTBHE.

HIPUJIO)KEHUE B
(obs13amenvroe)

Tpeﬂoeanue K 63AUMHOMY CORPOMUBIIEHUIO Meofa)y 3aszemaarnuium ycmpoﬁcmso.u
nm)cmauuuu U HE3ABUCUMDBIM 3a3emaiumesiem

B cnyuasx, kozoa neobxooumo evinonuame mpebosanus 442.2b, 442.3b u 442.4a nacmosiwezo
cmanoapma, 63auUMHoOe CORPOMUBIIEHUE MeACOY 3A3EMASIOUWUM YCIPOUCTEOM, NRPEOHAZHAYEHHIM OISl
3a3eMleHUsi OMKPLIMbIX NPOBOOSAUUX Yacmell Mpanchopmamoprou nOOCMAnyuU U 31eKmpUecKu
He3a8UCUMbBIM 3a3eMIAUmMenem, He O0JHCHO npegviuams 10 % om conpomuenenus 3a3emisiowezo
ycmpoticmea  mpancghopmamoprou  nodcmanyuu. Ilpu e2o noocueme ciedyem NOab306amMbCs
cnedyroweli popmynoi

1 = K
pB HB
R, = —2y
Vooom|r 2 2
‘= \/r’ +(2nh)
20e KHB —  koagpguyuenm neoOHOpOOHOCHU YOEIbHO2O 2NeKMPUYECKO20 CONPOMUBTEHUS 3eMIl,
PasHbLl OMHOUEHUIO
Pu— YOenbHoe deKmpuyeckoe ConpomueieHue HuxicHe20 cos zemau, Om-m;
P — YOenvbHOe dneKmpuieckoe ConpomusaeHie gepxuezo cios semau, Omm;
r— paccmosuue Om  YeHmpa  3a3emMIAujez0  YCmpoucmea — mparc@opmMamopHol

nobcmaimuu 00 yermpa d1eKmpudecKu He3asucumoco 3a3emiumeitt, m.

I[MPMJIOXEHHUE C
(cripaBouyHOE)

Bbuodauorpadus

|11 MBOK 479-1—84 JleiicTBue AJIEKTPUYECKOTO TOKA, MPOXOJSIIEro Mo Tely uesoBeka. YacTp 1.
O6mue acmextsl. ['maBa 1. DnexTpuyueckoe CONPOTHBIEHHE (MMIIEAAHC) Tella 4ejoBeka. [naBa 2.
Bo3sneiictBue nepemenHoro Toka ot 15 1o 100 I'u. I'masa 3. Bo3zaeiicTBre MOCTOSHHOTO TOKa

KiroueBrie cioBa: JJICKTPOYCTAHOBKHU 3ﬂaHHI>i; JJICKTPOYCTAHOBKH 110 1 KB; JJICKTPOYCTAaHOBKHU
BhIIIe 1 KB; 3aMBIKAaHHC Ha 3C€MIIIO, obecrnieueHue 6630H3CHOCTI/I; 3amuTra oOT HepeHaHpﬂ)KeHPIﬁ;
3a3CMJICHHUC, YpaBHUBAaHHUE QJIEKTPHUICCKUX IOTCHIIMAJIOB, BbIpaBHUBAaHUEC QJIEKTPHUICCKUX
MNOTCHIIMAJIOB

Conep:xanue

1 O6nacTh NpUMEHEHHUS

2 HopMaTuBHBIE CCBLIKU

3 OnpeneneHus

442.1 O6ume noJIoKeHUs

442.1.1 Ha3znaueHue

442.1.2 HanpsikeHue 3aMbIKaHUs

442.1.3 Kputndeckue HampspKeHUs

442.2 3azeMIIsIroIne yCTpOMCTBa TpaHC(HOPMATOPHBIX MOJICTAHIIUI



442.3 TpeOoBaHMs, TpeabsBISEMble K 3a3eMJSIONMM YCTPOHMCTBaM TpaHC(OpMaTOpPHBIX
MOJICTaHIU I

442 3.1 YcnoBus, yYUTHIBacMEbIC IIPH BHIIOJIHEHIH 3a3eMJISIOMNAX YCTPOUCTB

442.3.2 ConpoTHBICHNE 3a3EMIIIONIETO YCTPOUCTBA.

442.4 TpeOoBaHMs, TpeabsBIIEMble K 3a3eMISIONMM YCTPOHCTBaM TpaHC(OpMaTOPHBIX
MOJICTAHIIUI, C YUETOM THIIOB ITPUMEHSEMBIX 3a3EMJISFOLINX 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 n0 1 kB TpanchopMaTopHBIX
MOJACTAaHIINH

442.5.1 TN- u TT-cucremsl

442.5.2 IT-cucremsl

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

4427 Kputndeckre HalpspKeHHs B CIydae 3aMblKaHus Ha 3eMmio B [T-cucteme

IMpunoxenue A IlosicHeHus B oTHOIIEHUH pa3zaena 442.1 u myHkroB 442.1.2, 442.1.3

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

[Mpunoxenne C bubnuorpadus



