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3 Hacrosmmii cTaHmapT COAEP)KUT MOJHBINM ayTeHTHYHBIH TEKCT MEXIyHapomHoro cranaapta MOK
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4 BBEJIEH BIIEPBBIE
BBEJEHHUE

Hacrosimmii  craHmapT —sBiseTcs 4acThl0 KOMIUIEKCA TOCYJapCTBEHHBIX CTaHAApTOB Ha
JJIEKTPOYCTAHOBKM  3JIaHWH, pa3pabaThlBaeMblX Ha OCHOBE CTaHAApPTOB  MEXIyHApOIHOM
anekTpoTexHnueckoit komuccun MOK 364 “DrekTpoycTaHOBKY 31aHIN”.

TpeOGoBaHus cTaHAapTa NODKHBI YYHUTHIBATHCS BO BCEX OONACTAX, BXOMALIMX B cdepy paboT 1mo
CTAaHIAPTU3ALMH M CePTU(PHKALMH DIEKTPOYCTAHOBOK 3MaHMI: IpU pa3pabOTKe M IepecMOTpe
CTaH/IapTOB, HOPM U IPaBHJI HA YCTPOUCTBO, UCIIBITAHUS U 3KCILTYaTaIHIO AJIEKTPOYCTAHOBOK.

Jdns obecriedeHust uASHTHGHMKAMU TpeOOBAaHWM, YCTAHOBJICHHBIX B HACTOAIIEM CTaHIApTe, H
TpeGoBaHUit MexayHapomHoro cranmapta MOK 364-4-41 (1992) u mns ymoOCTBa MONB30BAHMS
CTaHIapTOM IIPU CChUIKAX Ha HEro B JPYrol HOPMAaTHBHOW JOKYMEHTAaIlM, B3aUMOCBA3aHHOM ¢
KOMIUIEKCOM MEXIyHapOOHBIX cTaHmapToB MOK 364 Ha »JIeKTpOYCTaHOBKH 3[JaHHH, B HACTOSAIIEM
CTaHIapTe COXpaHeHa HyMepamus paszeioB U MyHKTOB, IpHHsTas B craHgapre MOK 364-4-41 (1992).

B crannmapre npumensiercst tepmuH “‘cucreMa bCHH” (anrnuiickuii sxBuBanent: “SELV system”)
BMECTO TIOJIHOTO Ha3BaHHUA TEPMUHA “‘CHcTeMa 0€30MacHOTr0 CBEPXHHU3KOTO HAMIPSDKEHUS .

Tepmun “cucrema 3CHH” (“PELV system’) ucmonb3yercst K ciaydae 3a3eMJIEHHOH LN CHCTEMBI
BCHH (“SELV system”).

AHAJOIMYHO TpPEABIAYIIAM TEePMHUHAM, TEPMHUH ‘‘CHCTeMa (DYHKIHMOHAIEHOTO CBEPXHU3KOTO
HaATPsDKEHUST TIPUBOAUTCS B cOKparieHHoM Buze “‘cucrema ®CHH” (“FELV system™).

Cucrema BCHH - 3amutHas Mepa, KOTOpas MpeaycMaTpUBAaET CIeIyIoIIee.

OcHOBHasl 3alUTa OCYIIECTBISETCS IMyTeM OrpaHWYeHMs HampspkeHus B nermu cuctemsl BCHH mo
CBEPXHM3KOT0 3HaUeHUsT; oTAeneHus nemneit cucremsl BCHH ot Beex npyrux mermei.

JononHnTENBHAS 3aIIUTa COCTOUT B TOM, 4TO OTaeneHue 1erneil cucremsl BCHH ot apyrux mermeit
SIBIISIETCSI 3aIIMTHBIM pasnenenneM; renu cucreMbl BCHH otnenenst ot 3emin.

[IpennamepeHHOE MPHCOSTUHEHNE OTKPBITHIX MPOBOIIIINX YacTel K 3aIIUTHOMY HPOBOJHUKY HE
JIOITyCKaETCsL.

Cucrema 3CHH - 3amuTHas Mepa, KoTopast IpeIyCMaTPUBAET CIEIyIOIIee.



OcHOBHast 3alWTa OCYIIECTBISIETCS ITyTeM OTpPaHUYCHUS HANpsHKEHUs B 3a3eMJICHHONW Lenn
cucremsl 3CHH no cBepxHuskoro 3HaueHus, pasaeneHueM nenu cucremsl 3CHH or Bcex apyrux
LeTeH.

JlononmHuTeNbHAS 3alIUTa COCTOMT B TOM, YTO pa3/elieHHe IIENM CHUCTEMBI OT IpPYTUX LereH
SIBIISIETCSI 3AIIUTHBIM Pa3/Ie/ICHUEM.

Jomyckaercst NpUCOEAWHEHHE OTKPBITHIX IPOBOAALIMX YacTeH AJIEKTPOOOOpYHOBaHUS (Kpome
anekTpoobopymoBanus kiacca Ill) k 3amuTHOMY WM 3a3eMIISIOIIEMY TMPOBOJHHUKY, €CIH 3TO
TIPEyCMaTPUBACTCS] COOTBETCTBYIOIINM CTaHIAPTOM Ha HM3JIETIHeE.

Cucrema ®CHH - 3ammTHas Mepa, mpuMeHseMast B CIydasx, KOrJa IO YCIIOBUSIM 3KCIUTyaTallin
(pyHKIIMOHMpPOBAHMS) ISl TUTAHUS SJIEKTPOYCTAHOBKH MCIHOJIB3YETCsl HANPsDKEHUE, HE TPEBBIIIAIONIee
- 50 B nepemenHoro Toka (aeticrByromee 3Hadenue) win 120 B mocTosiHHOTO (BBIIPSIMIICHHOT0) TOKA,
W HET HeoOXomuMocTH Win Bo3MoxkHocTH npumeHenus cucteM BCHH w 3CHH, m cocrosimast B
CIIEIYIOILEM.

3ammra OT HENOCPEeNCTBEHHOIO NPUKOCHOBEHHMs (ajiee MO TEKCTy - MPSMOro NMPUKOCHOBEHHMS)
OCYILIECTBIISIETCSI C TIOMOIIBIO OTPaXKAEHUI MM 000JI0YeK, NPUMEHEHUEM YCHJICHHOH H30ISIMuU (TIpr
HEOOXOUMOCTH).

3ammra OT KOCBEHHOTO NPHKOCHOBEHHUS OCYIIECTBIISIETCSI COCMHEHHUEM OTKPBITHIX IPOBOASIINX
yacrelr obopynoBanus B rient ®CHH ¢ 3ammTHBIM MPOBOAHMKOM TIEPBUYHON LETH TPH YCIOBHH, YTO
NEepBUYHAsL 1IENb 3allMIleHa C MOMOIIBI0 aBTOMATHYECKOrO0 OTKJIFOUEHWS NHTAaHWS, COCIHHEHHEM
OTKpBITBIX TpoBOIAIIMX dacTteil obOopynoBanuss B nenn @®CHH c¢ He3azemiieHHOM cucTeMoi
YpaBHUBaHUS IMOTCHIINATIOB HepBH'—IHOﬁ Leru, Ajas KOTOpOﬁ 3aliuTa OCYIIECTBIIACTCS DJICKTPHUYCCKHUM
paszeneHreM.

TpeboBanust Kk MepaM 3aIIUTHI OT MOPAXKEHUs DIEKTPHUYECKHUM TokoM pernamentupytorcs ['OCT
12.1.019-79, TOCT 12.1.030-81, TOCT 12.1.038-82, “IlpaBunamMu yCTpOWCTBA 3JEKTPOYCTaHOBOK™
I1v2).

Vka3zaHHbIC JOKYMEHTBI YCTYIAIOT MEeXIyHapoAHbIM cranaapTam MOK 364-3 (1993) u MOK 364-
4-41 (1992) Mo CHCTEMHOCTH TEXHHUYECKHMX HOPM M TpeOOBaHWI MO MOMHOTE OxBara (haKTOpOB
BO3JCMCTBUS OKPYKAIOILLEH Cpeibl U YCIIOBUM 3KCILTyaTalUU.

HetictBytomme [1YD perigaMeHTUPYIOT TpeOOBaHUs K AJIEKTPOOE30MAaCHOCTH, COTJIACHO KOTOPHIM
HEeoOXOIMMO BBIIOIHATE 3a3€MJICHHE WM 3aHYJICHHE JJIEKTPOYCTAaHOBOK:

1) npu mHanpsokernnn 380 B u BIme mepemenHoro Toka, 440 B 1 Bbliiie IIOCTOSHHOTO TOKA - BO BCEX
JJIEKTPOYCTAHOBKAX;

2) Ipy HOMUHAIBHBIX HanpspKeHusX Boime 42 B, #o Hmmke 380 B mepementoro Toka u Beime 110 B,
HO Hwke 440 B moCTOSHHOrO TOKa - TONBKO B NOMELICHHSX C IOBBILIEHHOH ONACHOCTBIO, 0CO00
OIACHBIX U B HAPYXKHBIX YCTaHOBKaX.

He TpeOyercst BBINONHATH 3a3€MJICHHE WIN 3aHYJIEHHE JIEKTPOYCTAHOBOK IIPU HOMHHAJIBHBIX
Hanpspkenusix 10 42 B mepementoro toka u g0 110 B mocTosHHOTO TOKa BO BCEX Clydasix, Kpome
B3PBIBOONACHBIX 30H U 3JIEKTPOCBAPOUYHBIX YCTAHOBOK.

TpeboBanuss I[IYD He obecnedMBaiOT 3JIEKTPOOE30MACHOCTH KaK B MOMELICHHSX, TaK W Ha
TEPPUTOPHSIX pPa3MELIEHUs HAPYKHBIX JIEKTPOYCTaHOBOK.

st obecrieyenust snektpodesonacHocT coriacHo MOK 364-4-41 (1992) tpebyercs BHITONHSTE
3a3eMJICHHE WM 3aHYJICHHUE 3JIEKTPOYCTaHOBOK:

1) npu HOMUHaJIbHOM HampsbkeHnu Oonee 50 B mepemeHHOro Toka (nelcTBYrOlEee 3HAYCHHE) U
6onee 120 B mocTostHHOTO (BBITPSIMIICHHOT0) TOKA - BO BCEX AJIEKTPOYCTAHOBKAX;

2) Ipu HOMHHAJBHBIX HANPSDKEHWsX Bhime 25 B mepeMeHHOro Toka (IeiiCTByoIee 3HAUCHHE) WK
Beimre 60 B mocTosHHOrO (BBIIPSMIIEHHOTO) TOKAa - TOJNBKO B IIOMELICHUSX C IIOBBIIICHHOH
OIACHOCTBI0, 0CO00 OMACHBIX M B HAPYKHBIX 3JIEKTPOYCTAHOBKAX.

He TpeOyercst BBINONHATH 3a3€MJICHHE WIN 3aHYICHHE JIEKTPOYCTAHOBOK IIPU HOMHHAJIBHBIX
HanpspkeHusix 1o 25 B mepementoro Toka win 10 60 B MOCTOSHHOrO TOKa BO BCEX CIIy4asix, KpoMme
B3PBIBOONIACHBIX 30H 1 3JIEKTPOCBAPOYHBIX YCTAHOBOK.

3ammra OT NMPSIMOTO NMPHUKOCHOBEHUS C MOMOINBIO OTPAXKACHUH MM 00OMOYEK WM M30JISIUU HeE
TpebyeTcs, eciaM 3JIEKTPOOOOpPYIOBAaHME HAXOAWTCA B 30HE MACHCTBHA CHCTEMBI ypaBHUBAHUS
MIOTEHIMAJIOB I HOMUHAJIBHOE HAIIPSHKEHHUE HE TPEBBINIACT:

- 25 B mepemennoro toka wixn 60 B HOCTOSHHOrO TOKa MPH YCIOBHH, YTO O0OpY/IOBaHHE
HOPMAaJIBHO SKCILTYaTHPYETCS TOJIBKO B CyXHX ITOMEIIEHUSIX U Majla BEPOATHOCTh KOHTAKTa YEJIOBEKa C
YacTsIMH, MOTYIIIMMH OKa3aThCs O] HAMIPSDKEHHUEM;

- 6 B nepemenHoro toka wix 15 B mocTosSHHOro (BBIIPSMIICHHOIO) TOKA BO BCEX OCTAlIbHBIX
CITydasx.



CpaBHeHue conocTaBisieMblx HopMmaTuBoB [1YD u crangaproB MOK mo3Bonsier caenate BHIBOJ O
HEOOXOJIMMOCTH Y)KeCTOUCHHS TPeOOBAHUY K 3all[UTHBIM MEpaM TP MPOCKTHPOBAHUH, CTPOUTEIHCTBE,
MOHTAQ)X€ U 3KCIUTYaTaI[lH JJICKTPOYCTAHOBOK 3/TaHUM.

[pumenenne tpeboBanuu cranmapta MOK 364-4-41 (1992) Oymer crmocoOCTBOBATH MOBBILICHUIO
AKCIUTyaTAIIMOHHON HAJISKHOCTH U 3JICKTPOOE30IACHOCTH JIEKTPOYCTAHOBOK 3TaHUH.

1 OBJIACTb IPUMEHEHMUS

Hacrosmmii  craHgapt ycraHaBiIMBaeT TPeOOBaHUsSI MO OOECHEYEHHUIO 3allUThl OT MOPa)KEHHS
AJIEKTPUYECKUM TOKOM NPH KCIUTyaTalllH JIEKTPOYCTaHOBOK 3/aHHUMH.

O6nactp npumenenus cranaapra - mo LOCT P 50571.1.

TpeboBaHus HACTOSILETO CTAaHAAPTA SBJISIOTCS 00sI3aTEIbHBIMH.

HOPMATHUBHBIE CCBIJIKA

B HacrosieM ctaHaapTe UCIIOIb30BaHBI CCHUTKH Ha CIICIYIOIINE CTAaHIaPTHI:

I'OCT 12.1.019-79 CCBT. Dnekrpobe3onacHocth. OOmMe TpeOOBaHWS W HOMEHKIATYypa BHUJIOB
3aIIUTHI

I'OCT 12.1.030-81 CCBT. DekTpobe30nacHOCTh. 3allUTHOE 3a3eMJIICHHE, 3aHYJICHHE

I'OCT 12.1.038-82 CCBT. Dnexrpobe3onacHocTs. IlpemensHO  JOMyCTUMBIE — 3HAYECHUS
HaIPSUKEHUM IPUKOCHOBEHMS U TOKOB

I'OCT P 50571.1-93 DnexTpoycTaHOBKH 34aHUN. OCHOBHBIE NOJIOKEHUSA

41 BAIIUTA OT HOPAKEHUSI JIEKTPUYECKUM TOKOM

410 OOume MOJI0KEHUS

3ammra OT TOpaXeHUs! DJIEKTPUYECKHMM TOKOM JIOJDKHa O0ecHeYMBaThCs NPHUMEHEHHEM Mep,
ONpeJIeNICHHBIX B pa3Jiernax:

- 411 png 3aIMTHL OT IPSMOTO M KOCBEHHOT'O IPUKOCHOBEHU;

- 412 nyist 3aI0UTHI OT NPSIMOTO IPUKOCHOBEHUSI;

- 413 juis1 3aIIUTHI OT KOCBEHHOTO IIPUKOCHOBEHHUSI.

411 3ammTa OT NPAMOro ¥ KOCBEHHOr0 NPUKOCHOBEHM I

411.1 3amura nocpenctsom cucteM bCHH u 3CHH

411.1.1. 3aumrty OT NOpaYKEHHsI DIEKTPUIECKHM TOKOM CUMTAIOT 00ECIICUEeHHOM, KOT/Ia:

- HOMUHaJIbHOE HanpsbKeHue He npesbiniaet 50 B mepemenHoro Toka (eiicTByroliee 3HaYCHUE) HITH
120 B nocTosiHHOTO (BBIIPSIMICHHOT0) TOKA;

- UCTOYHUK TIUTAHUS SBJSIETCS OHUM U3 UCTOYHUKOB, YKa3aHHbIX B 411.1.2;

- BBINONHsIOTCS Bee yenoBust 411.1.3, a taoke 411.1.4 i He3a3emiieHHbIX neneid cuctembl BCHH
win 411.1.5 ns 3a3emienHsix 1eneii cucremsl 3CHH.

[pumeuanue - Eciu nenp nuraercst or ceTH 0Oojee BBICOKOrO HAIPSDKEHHS IIOCPEICTBOM TAaKOTrO
000pyZ0BaHUs KaK aBTOTPAaHC(HOPMATOPBI, OTEHIIMOMETPHI, MOIYIIPOBOAHUKOBBIE YCTPOMCTBA T.II., €€ CUUTAIOT
YacThIO IEPBUYHOM LENHM, W OHA JODKHA 3aIUMLIATHCS IOCPEACTBOM Mep Oe30MacHOCTH, NMPUMEHSAEMBIX B
MEPBUYHON LETIH.

411.1.2 Uctounuku nutauus cuctem bCHH u 3CHH

411.1.2.1 Be3onacHblii pas3aenstonuii TpaHchopmarop™®

411.1.2.2 VicTOuHHK TOKa, KOTOPBIi 00ECIIeYNBAET CTENEeHbh 0€30MaCHOCTH, PABHOIICHHYIO CTEIICHH,
obecrieyrBaeMoi 0e30IacHBIM Pa3IeNsIOIIM TPAHCHOPMATOPOM.

* B HOpMATHBHOH [OKYMEHTallMM Hapsy C TEPMUHOM ‘‘Ge30macHblii paszessitonuid Tpancdopmarop”
MPUMEHSIETCS TAK)Ke TEPMHH “‘Ge30MacHbIi pa3IeuTenbHbIi TpaHchopMaTop”.

411.1.2.3 DneKkTpOXUMHUYECKUN MCTOYHHUK MUTAHMS (TabBAHMYECKUI DJIEMEHT WM aKKYMYJISTOD)
WM IPYTOi He3aBUCHUMBIN UCTOYHHK (HAIIPpUMeEp JIBHUTATENb-TEHEPATOD).

411.1.2.4 DnekTpoHHbIC YCTPOICTBA, BBIMOIHEHHBIC TI0 COOTBETCTBYIOIINM CTAHAPTaM, B KOTOPBIX
NPEeIyCMOTPEHBl  Mephl, O00ecleyrBaIoIie, B CIydae BHYTPCHHEIO 3aMBIKaHHS Ha KOPIIYC,
HEBO3MO)KHOCTH TPEBLIMICHNST BRIXOIHOTO HAIPSDKEHUS BBIIIC 3HAYCHUH, YCTaHOBICHHBIX, B 411.1.1.
Hormyckatotrcst Oonee BBICOKHE 3HAUCHHUS BBIXOIHOTO HAIPSDKEHUS, €CIH, B CIIydae MPSMOro WIH
KOCBEHHOT'O ITPUKOCHOBEHHS, HAIIPSHKEHHE Ha BBIXO/I€ YMEHBIIAETCS 10 O€30IacHBIX 3HAYECHHH.



IIpuMmedanue - BpIXomHOoe HanpsDKEHHE JODKHO OBITh H3MEPEHO BOJBTMETPOM C BHYTPEHHUM
conpotuBieHneM He MeHee 3000 Om.

411.1.2.5 TlepeaBmwkHbIe HUCTOUYHHKH, HAPUMEP IBHUIATENb-TEHEPATOPHI, JTOIDKHBI BHIOMPATHCS U
YCTaHABIIMBATHCSI B COOTBETCTBHM C TPEOOBAHWSIMU JUISL 3alUTHl oOopynoBaHus kKiacca |l wmm c
MPUMEHEHHUEM 3KBUBAJICHTHOH u3oisumu (cM. 413.2).

411.1.3 YcTpoiicTBO 1enei

411.1.3.1 Tokosenyume yactu nerneid cucrem BCHH n 3CHH nomkHBI OBITH 3JIEKTPUYECKH
OTJIEJIEHBI APYT OT JAPYyra W Mpoyux Ienel. Y CTpoiCTBO 1emneil JOMKHO TrapaHTUPOBATh SJIEKTPUUECKOE
paszeneHue, 0 MEHBIIEH Mepe PaBHOLEHHOE Pa3JIENICHUIO MEX/Iy HEIsIMH MEpPBUYHON W BTOPUYHOMN
00MOTOK pa3JIeNIoInero TpaHchopMaTopa.

I[Ipumeuanus

1 Oto TpeboBanme He ncKiIrOYaeT npucoequHenue nemu cucremsl 3CHH k 3a3emurstiomeMy ycTpoiicTBy (cM.
411.1.5).

2 DnekTpuyeckoe pas3jeleHue, 0 MEHbIICH Mepe paBHOLICHHOE pa3eiCHUI0 MEXIy NEepBUYHON U
BTOPHYHOIN OOMOTKaMH Pa3/IeNsIoONIero Tpancopmaropa, HEOOXOAUMO MEXIY TOKOBEIYIIUMH YacTSIMH TaKOro
9IIEKTPOOOOPYIOBAaHUS KaK pejie, KOHTAKTOPHI, BCIIOMOTATENIbHBIE BEIKIIOUATENS M JII000H JacThio Lenn Oonee
BBICOKOT'O HAIPSDKCHUS.

411.1.3.2 Tlposoguuku uened cucreM bCHH m 3CHH momkHBI OTHENSTHCS OT NMPOBOJHUKOB
MOOBIX Tpounx wenedl. Eciu 3T0 HEBO3MOXHO, JOMHKHO BBINOJHATHCS OFHO W3  CIETYFOLIHX
TpeOOBaHUIA:

- npoBoauuky 1enerd cucreM bBCHH 1 3CHH nomkHbI moMemarbesl B HEeMETAITHYECKYIO 000I0UKY
B JIONIOJTHEHHE K CBOEH OCHOBHOM H3OJISIINH;

- TMPOBOJHUKHU uenef/i Ha Ppas3IMYHbIC HAIPsHOKCHUA OOJDKHBI pasAacIsATbCa  3a3€MJICHHBIM
METAITMYECKUM SKPaHOM HJIHM 3a3€MJICHHONW METaJUTMYECKOH 000I0UKOM.

411.1.3.3 Bunku u poserku s neneid cucrem bCHH u 3CHH noykHBI OTBeuaTh CIEIYHOIIMM
TPEOOBAHUSIM:

- BWIKH HE JOJDKHBI BXOJUTH B IUTEICENIbHBIE PO3ETKU JIPYIUX HAMpPsLKEHUI;

- IITETCeNbHbIC PO3ETKU HE JIOMKHBI JOIMYyCKaTh BKIIOUCHUE BWIOK Ha JIPYrUe HaIpsHKEHNUS;

- LITETCeNbHbIC PO3ETKU HE JIOJKHBI HUMETh 3aIUTHOIO KOHTAKTA.

411.1.4 TpeboBaHus k He3azeMyeHHBIM HensiMm cuctembl BCHH

411.1.4.1 Toxosenymue yactu ueneit cucrembl BCHH He MOMKHBI TPUCOEANHATCS K 3a3eMITUTEINIO,
TOKOBEAYIIINM YacTsAM M 3aIIUTHBIM [IPOBOJHUKAM, OTHOCSAIIUMCS K APYTUM LIETISIM.

411.1.4.2 OTkpbIThIC POBOASAIINE YACTH HE JOJKHBI PEIHAMEPEHHO MPUCOCIUHSITHCSL:

- K 3a3EMJIUTEITIO;

- K 3alUTHBIM IIPOBOJHUKAM HJIM OTKPBITHIM IIPOBOSIIIMM YaCTAM JAPYroil Leny;

- K CTOPOHHHM IIPOBOILIMM YacTAM, KpoMe cCiydas, KOorja HEOOXOIMMO HX COEAWHEHHE C
JIEKTPOOOOPYNOBaHIEM, HO MPU 3TOM CaMH YacTH HE MOTYT OKa3aThCs I0J] HAIPSKEHHEM BBIIIE
ykazaHHoro B 411.1.1.

411.1.4.3 Ecnu HOMHHANIbHOE HaIpshKeHHe TpeBbimiaeT 25 B mepeMeHHOro Toka (neicTByroliee
3HaueHne) win 60 B BEIIPAMIEHHOrO TOKa, 3alldTa OT INPSIMOr0 IPHKOCHOBEHUS IOJDKHA
obecreunBaThCs:

- OrpaXICHUSIMU WIM OOONOYKaMHM, OOECHEYMBAIOIIMMH CTENEHb 3aIUTHl 10 MEHBIIEH Mepe
IPXXB, unu

- u30JsILMel, BblIepXKUBaloOlel wucnbiTaTebHoe Hampsbkenue 500 B mepemeHHOro Toka
(meficTByrolee 3HaUeHNE) B TeUeHNE 1 MUH.

[Ipumeuanue - Ilox “BhIIpsAMIECHHBIM NMOHMMAETCA HAIPSHKEHUE, IEPEMEHHAsl COCTaBIIAIONIAs KOTOPOro
He npesbimiaeT 10% neficTByrOIIEro 3HaYCHUsI, HAPUMED MPH HOMUHATIbHOM 3HaueHur 120 B BhIIpsIMIEHHOrO
TOKa aMILUTUTYJHOE 3Ha4YeHue He npesbimaer 140 B.

411.1.5. Tpe6oBaHus ans 3a3eMIeHHBX Ieneit cuctemer 3CHH

Korga menm 3a3emiienst u He Tpebyercs cucrema BCHH cormacuo 411.1.4, momKHBI BBITOTHATHCS
TpeboBanust 411.1.5.1 u 411.1.5.2.

411.1.5.1 3ammTa OT NPSIMOTO MPUKOCHOBEHHUS TOJDKHA OCYIIECTBISTHCS OJHUM M3 JIBYX CIIOCOOOB:

- C TIOMOIIBIO OTPaXKIECHUH Wi 000JOYEK, CIIOCOOHBIX 00ECIEUNTh CTETNEHb 3aIlUTHI 110 KpalHEeH
Mepe |IPXXB, nim

- M30JSLMHM, BBIJICpKUBAMOLICH uchbiTarenbHoe Hampsbkenue 500 B mepeMeHHOro Toka
(meficTByrolIee 3HaYCHNE) B TeUeHHE 1 MUH.



411.1.5.2 3ammra oOT mnpsMoro npuKocHOBeHHs cormacHo 411.1.5.1 we Tpebyercs, ecnu
9JIEKTPOOOOPY/IOBaHNE HAXOMUTCS B 30HE JAEHCTBHS CHCTEMBl YpPaBHUBAHWS MOTECHIWAIOB H
HOMHHAJIBHOE HANpPSDKEHNE HE ITPEBBIIIACT:

- 25 B mepemennoro toka mnu 60 B BEIIpSMIIEHHOrO TOKa IPU YCIOBHUH, YTO 00OpY/IOBaHHE
HOPMaJIBHO DJKCIUTyaTHpYeTCs TOJNBKO B CYXHX IIOMEIICHHSX M Maja BEpOSTHOCTh KOHTaKTa
YeJIOBEYECKOro TeJla C YaCTSAMH, MOT'YIIIMMHU OKa3aThCs 10]] HAPSDKEHNUEM;

- 6 B nepemennoro Toka wiu 15 B BEIIPSMIICHHOTO TOKA 110 BCEX OCTAJIBHBIX CIIydasx.

411.2 3ammTa nmocpeACTBOM OrpPaHUYEHHS IJHEPIrUM pa3psiga

Haxoaurcs Ha paccMOTpeHuUH.

411.3 3ammra nocpeacreom cucremsl ®CHH

411.3.1 OO01ue MoNMoXKEHUS

B cmywasx, xorga 1O yCIOBHSAM OKCILTyaTauud  ((YHKIMOHHMPOBAHUS) sl  MUTaHUA
9JIEKTPOYCTAHOBKM HCIOJIB3YeTCsl HanpsbkeHue, He mpesblmatomiee 50 B mepemeHHoro Toka
(neiicTByromiee 3Hauenue) win 120 B mocTosHHOrO (BBIIPSIMIICHHOT0) TOKa W MPU 3TOM TpeOOBaHMs
411.1, xacarommecs npumenenusi cucrem bCHH u 3CHH, He Moryr ObITh BBINOJHEHBI, W/WIU B UX
NPUMEHEHUH HeT HEOOXOJMMOCTH, MCIIONIB3YIOT JIONIONHUTENLHBIE MEphI 3alUThI, yKa3zaHHble B 411.3.2
u 411.3.3, KaK OT NpsAMOro, TaK U OT KOCBEHHOTO IIPUKOCHOBEHHUH.

Cucrema »Tx Mep onpezensercs kak cuctema @CHH.

[Ipumeuanue - Takue yCIOBHS MOTYT HMETh MECTO, KOTJa LIETb COAECPIKUT 000OPYIOBaHHE, HEZOCTATOTHO
H30JIMPOBaHHOE OTHOCHUTENIBHO Ilenell ¢ Ooiee BHICOKUM HarpshKeHHeM (pelie, TUCTaHIMOHHBIE TTePeKITIoYaTelH,
KOHTaKTOPBI U T.I1.).

411.3.2. 3amuTa OT NPsIMOTO MPUKOCHOBECHUS

3ammuTa OT MPSIMOro MPUKOCHOBEHHSI TOJDKHA OBITh 00ECIICUCHA:

- OTPaXICHUAMH M 00010uKaMu corjiacHo 412.2 nnu

- W30JIsILIMeH, COOTBETCTBYIOIIEH MUHUMAIBHOMY UCIIBITATEIbHOMY HANPSHKEHHIO, TpeOyeMOMY IS
NIEPBUYHON LIEH.

Ecnu n3omsiuunst He BBIIEP)KUBAET YKa3aHHOE HAIPsKEHHUE, OHA JIOMKHA OBITh YCHJIEHA B IpOLECCe
MOHTaka 000pYIOBaHHUS TaK, 4TOObI BBIACPKHUBATH HcHbITaTeabHOE Hanpshkenue 1500 B nepemenHoro
TOKa (AeHCTBYIOIIEe 3HaYCHUE) B TeueHne | MuH.

411.3.3 3amuTra OT KOCBEHHOTO MPUKOCHOBEHU S

3ammra OT KOCBEHHOTO MPUKOCHOBEHHS JIOJDKHA OBITh 0OecreueHa:

- COCJMHEHHWEM OTKPBITBIX IPOBOASAIIMX wyacteid obOopyroBanusi B nenu cucrembl @CHH ¢
3alUTHBIM TPOBOJIHUKOM MEPBUYHONW LEMU IIPU YCIOBUH, YTO MOCIETHUI 3aILUIIEH MPU TTOMOIIH
aBTOMATHYECKOI'O OTKJIIOYEHUS UTaHus cornacuo 413.1;

- COCJMHEHHWEM OTKPBITBIX MPOBOASAIIMX wYacTeid obopyroBanusi B menu cucrembl @CHH ¢
IIPOBOJTHUKOM HE3a3€MJIEHHOM CHCTEMBl YpaBHHBAHHs MOTEHIMAJIOB MEPBUYHON IIEIH, JJISI KOTOPOH
3alliTa OCYIIECTBIISIETCS IEKTPUIECKUM pasiesieHneM coritacHo 413.5.

411.3.4 Bunku u mrTencelbHbIe PO3ETKHU

Buuiku 1 poserku s neneii cucrembl @CHH 10mKHBI yIOBIETBOPSATH CIIEAYIOIIAM TPEOOBAHUSIM:

- BWIKH HE JOJDKHBI TIOIXOIUTh K PO3ETKAM JPYTUX HANPKEHHUH;

- LITETICEeNbHbIE PO3ETKU HE JIOMKHBI JOITyCKaTh BKIFOUEHUE BUJIOK Ha JPYTUe HANpPsDKEHUSL.

412 3amuTa oT NPSIMOro NMPUKOCHOBEHUSI

412.1 U3onsuusi TOKOBEAYIMX YacTe

TokoBemymue YacTH AOMMKHBI OBITh IONHOCTBIO ITOKPBITHI H3OJSIIMEH, KOTOpas MOXKET OBITh
yCTpaHEHa TOJIBKO Pa3pPYIICHUEM.

JU1st 3aBOACKUX M3/ENUH N30JSIIKS TOMDKHA COOTBETCTBOBATH CTAHAAPTaM HA 3TO 000PYIOBAHHE.

Jns npyroro, 000pyIoBaHHUS 3aIUTa IOJDKHA OBITH OOecIieueHa H30IAINeH, CIOCOOHON IITUTEIHHO
MIPOTUBOCTOSATH HArpy3KaM, BO3HHKAIOIINM B NPOLIECCE SKCIUTyaTaluy (MEXaHNIECKHE, SIEKTPUIECKHUE,
XHMHYECKHe U TeIUIOBble Bo3nelcTBms). Kpacku, naku, onudsl 1 HOI0OHbIE BEIeCTBa CaMu 110 cede He
paccMaTpuBalOTCA KaK JOCTATOYHAS W3OS TSI 3AIIMTHI OT AJICKTPHUIECKOrO IOPaKEHHS TPH
HOPMAJIbHBIX YCIIOBHUSIX 3KCIUTyaTaIlHH.

IIpumedanue - Ecnu M30JMHUIO HAHOCAT BO BpeMsl MOHTaka OOOpPYJOBaHHMS, €€ KauecTBO MPOBEPSIOT
MyTeM TMPOBEICHHUS HCHBITAHUS, AHAJOTWYHBIX HCIBITAHHAM, MPEIHA3HAUEHHBIM JUIS IPOBEPKU KadecTBa
H30MAIMN 000PYIO0BaHHS 3aBOICKOTO U3TOTOBIEHHUSI.



412.2 IlpuMeHeHNE OTpaxJIeHU u 000JI0UeK

OrpaxxaeHuss u OOOJIOUKH TIpEeTHA3HAUCHBI [UIS TPETOTBPAIICHUS JIOOOTO TPHUKOCHOBCHUS K
TOKOBEIYIIUM YaCTSIM JICKTPOYCTAHOBKH.

412.2.1 ToxoBedymIue YacTH ODKHBI PACIIONAraThCs W O0OJMOYKAX WIH 33 OTPaKICHUSIMH,
MPeyCMaTPUBAONINMH CTEIIeHH 3amuThl 1 P2X, kpome ciydaeB, Koraa OombIue 3a30phl HEOOXOTIMEI
JUISL HOPMAJIBHOH paboThl 000pYIOBaHMS, COTJIACHO TPEOOBAHUSIM K 00OOPYJOBAHHUIO, HJIH TaKHE 3a30pbI
BO3HUKAIOT BO BpEMsI MEPEMEIICHHS YaCTeH YCTAHOBKH (OIPEICICHHOTO BU/Ia MATPOHBI, Pa3beMbl UITH
IUTABKUE BCTaBKHM). B TakuxX CIydasx JMJOMKHBI OBITh TPUHATHI COOTBETCTBYIOIUC MEPHI
MPEOCTOPONKHOCTH ISl TPEIOTBPALICHUS HENPEAHAMEPEHHOTO MPUKOCHOBEHUS K TOKOBEIYIIIUM
YacTsIM U YCTaHOBKA J0JDKHA OOCITY)KUBAThCS CHIEHUATIBLHO O0YYEHHBIM ITEPCOHAIOM.

412.2.3 OrpaxacHuss U OOOJOYKH JOJKHBI OBITh HAIE)KHO 3aKPEIUICHBI U UMETh JTOCTATOYHYIO
MIPOYHOCTH U JOJITOBEYHOCTD.

412.2.4 Ecnu HEOOXOAUMO CHATH OTPa)kICHHE WJIM BCKPBITH O0OOJIOUKY HJIM €€ YacTH, 3TO MOXKET
OBITH CIIETTAHO TOJILKO:

- C TIOMOIIBIO KJTF0Ua WJIH CIIEIMAIEHOTO HHCTPYMEHTA WITH

- mocie O0ECTOYMBAHUS TOKOBEAYIIMX YaCTCH, 3alUINCHHBIX OTHMU OrPaXKIACHUSIMH WM
000J10YKaMH, UITH

- €CJIM TIOCTaBJICHBI TPOMEXYTOYHbIE Oapbepbl, 0OECIIEUMBAIONINE CTENEHb 3alUTHI 110 KpaiHen
Mepe 1P2X u KOTOpbie MOTYT OBITH CHATHI TAKXKE TOJNBKO MPU MPUMEHCHUHU CHEIUATBHOTO KITH0Ya WU
UHCTPYMEHTA.

412.3 YcraHOoBKa 0apbhepoB

bapbepbl TpenHa3Ha4yeHbl Ul MPEAOTBPALICHHS CIY4alHOrO NPHKOCHOBEHUS K TOKOBEAYLIMM
4acTsM, HO HE UCKITIOYAIOT IPUKOCHOBEHUS MPH 00Xoe Oapbepa.

412.3.1 Bapbep nOMmKEH MPensSTCTBOBATS:

- HeNpeJHaMEPEHHOMY ITPUOJIKEHUIO K TOKOBEIYIIUM YacTsIM WA

- HempeJHAaMEPEHHOMY IIPUKOCHOBEHHIO K TOKOBEAYIIMM 4YacTsM TpH  IKCIUTyaTallu
ANEKTPOOOOPYIOBAHUSL.

412.3.2 bapbepbl MOryT OBITh CHEMHBIMH, CHUMAIOIIUMHCS O€3 IPUMEHEHUS KIo4Ya WK
UHCTPYMEHTA, HO OHH JIOJDKHBI OBITh 3aKpEIUIeHbl TaKMM O0pa3oM, 4TOOBI MX HENb3si ObLIO CHSTh
HeTpe/IHaMEPEHHO.

412.4 PasMeleHrue BHE 30HBI JOCIATAaEMOCTH

3ammra myreM pa3MelieHHs BHE 30HbI JOCATAEMOCTH MpeJHa3HauYeHa TOIBKO JUIs IIPEJOTBPALLCHUSI
HeTpe/IHAMEPEHHBIX IPUKOCHOBEHUH K TOKOBEIYIIUM YaCTSIM.

412.4.1 Yactu D5JEKTPOYCTAHOBKM C pa3HBIMH MOTCHIMAIAMH, JIOCTYITHBIE OJHOBPEMEHHOMY
NPUKOCHOBEHHIO, HE IOJDKHBI HAXOUTHCS BHYTPH 30HBI JOCSTaEMOCTH.

IIpumeuanue - JIBe 4YacTH CUMTAIOTCS IOCTYNHBIMH OIHOBPEMEHHOMY IPHKOCHOBEHHIO, €CIH OHHU
HaXOMATCS Ha PacCTOsIHUM He Ooiee 2,5 M npyr ot apyra (puc. 41C)
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S - MOBEpXHOCTH, HA KOTOPOW MOKET HaxoauTcs yenosek; 0,75; 1,25; 2,50 M - paccTOsHUS OT Kpasi TIOBEPXHOCTH
S JT0 TpaHHMITBI 30HKI TOCSITAEMOCTH

Pucynok 41C - 3oHa nocsraeMocTi

412.4.2 Ecau TpoCTpaHCTBO, TAC¢ OOBIYHO HAXOJWTCS M pabOTaeT TEPCOHAN, OrPaHHYCHO B
TOPU30HTAJIHLHOM HAIIPABICHUM TPEISITCTBHEM (HAIIpUMEp IMOPYYHEM, CETKOH), O00ECICUHBAIOIINM
CTETICHb 3amuThl He MeHee |P2X, To 30Ha nOCAraeMOCTH HAa4YMHACTCS C ITOTO IPEMATCTBHA. B
BEPTHKAJIHHOM HAIPABJICHUM 30HA JIOCATAEMOCTH COCTaBIIICT 2,5 M OT MOBEPXHOCTH, Ha KOTOPOWM
HaXOJIUTCS TIEPCOHAIL.

[Ipumeuanue - ['aGapuTHI 30HBI JOCATAEMOCTH IIPEAIIONATAIOT HEMOCPEACTBEHHOE TIPUKOCHOBEHHE T'OJIBIMHU
pyKkamu 06e3 BCIIOMOTaTeNIbHBIX NPHUCTIOCOOICHHH (HallpuMep HHCTPYMEHTA WITH JIECTHHIIBI).

412.4.3 Paccrosinus, ykazanHele B 412.4.1 u 412.4.2, nomkHbl OBITH YBEIHYEHBI C y4ETOM
rabapuToB NMpeaMETOB OOJbIIEH JATHHBI WK 0O0JIbIIET0 00beMa, KOTOpbIe 00BIYHO MEPEHOCAT Yepe3 Ty
30HY.

4125 JlomonHWTENbHAs 3allUTa MOCPEICTBOM yCTPOWCTB W  3aN[UTHOTO
OTKJIOYECHUS

412.5.1 TlpuMeHeHe yCTPOMCTB 3aIIUTHOIO OTKJIFOUEHHUS] ¢ HOMUHAJIBHBIM TOKOM cpalOaThIBaHus,
He npeBblmaronyM 30 MA, CUUTAIOT AOMOTHUTENBHON MEPOH 3alUThl OT MOPAXKEHUS JIEKTPUIESCKIM
TOKOM M HOPMaJIbHOM PEXUME U CITydae HeOCTATOYHOCTH MIIH OTKa3a JPYTHX Mep 3allHThI.

412.5.2 TlpumeHeHUE TaKUX YCTPOWCTB HE MOXET OBITh EJMHCTBEHHOW MEpOi 3alllUThl U HE
HCKIII0YaeT HeoOX0UMOCTb PUMEHEHNUS OJJHOM W3 3allUTHBIX Mep, yKka3zaHHbIX B 412.1-412.4.

HpI/IMeanI/Ie - yCTpOﬁCTBa 3alllUTHOrO OTKJIIOYEHUSA MOI'yT IPUMEHATHCI TOJIBKO B Ka4eCTBE
HOHOHHHTGHBHOﬁ MEPBHI 3alIUTHI OT IOPAKEHUS IIICKTPUICCKUM TOKOM B HOPMAJIbHOM PEKUME.

413 3ammuTa 0T KOCBEHHOT0 IPUKOCHOBEHHUSI

413.1 ABTOMaTH4YECKO€E OTKIIOYEHHE MUTAHUS

ABTOMAaTHUYECKOE OTKIIFOYEHHE I[HMTAHUS MPH TOBPEKAECHUH H3OJAIMH MPEAHAZHAYEHO IS
NPEIOTBPAIICHNS TIOSBJICHUST HANPSDKEHUS] MPUKOCHOBEHHS, UIMTEIBHOCTh BO3JCHCTBHUSI KOTOPOTO
MOXKET MPEACTABIATH ONACHOCTb.

413.1.1 Obwue mpebosanus

YcraHoBiennble 3Hadenust BennuuH B 413.1.1.1 u 413.1.1.2 npuBoasitcs B 413.1.3-413.1.5 B
3aBHCHUMOCTH OT THIIA 3a3€MJICHHSI CHCTEMBI.

413.1.1.1 Omknouenue numanus

3almTHOe YCTPOMCTBO, NpEeIHa3HAYCHHOE Il aBTOMATUYECKOr0 OTKIIIOYCHHS MMUTAHHS LENd WU
ANEKTPOOOOPYIOBaHHS, MHODKHO 00ecredrBaTh 3aIIUTy OT KOCBEHHOTO IPUKOCHOBEHHUS MU
3aMbIKAHUHM TOKOBEAYIICH YacTH Ha OTKPBITYIO MPOBOJSIIYIO YacTh MM 3alUTHBIA MPOBOJHUK IIETH
WIN DIIEKTPOOOOPYIOBaHMSI TAKUM O0pa3oM, YTO BPEeMs OTKIIFOUEHHUS MUTAHHS JOJDKHO 00eCIeunBaTh
AJIEKTPOOE30MACHOCTD YEJIOBEeKa IIPU OJHOBPEMEHHOM HMPUKOCHOBEHHUH K TIPOBOISIIMM YACTSIM TaKXKe B
cllydae BO3MOXKHOTO IPEBBIIICHHsI 3HAYCHUI HampsbkeHus: npukocHoBeHust 50 B mepemenHoro toka
(neiictBytoniee 3HadeHue) u 120 B BBINPSIMICHHOTO TOKA.

Bpewmsi oTKJIrOUeHUS], HE3aBUCHMO OT 3HAYEHHMsS HANPSDKEHUS] IPUKOCHOBEHMSI, HE MPEBBIIIAoNINE 5
C, JIOMYCKAeTCsl B OMPEEICHHBIX OOCTOSTENLCTBAX, 3aBUCSIIMX OT THIA 3a3€MJICHUSI CUCTEMBbI (CM.
413.1.3.5).

[Ipumeuanus

1 Bornee BbICOKHE 3HAYCHUS BEIMYMH, TPeOYEMbIX B 3TOM IIyHKTE, MOTYT OBITh IOMYLIECHBI B CHCTEMax
IPOM3BOJICTBA U PacHpe/IeIeHUs HIEKTPOIHEPTUH.

2 Jlnd cHelMalibHBIX YCTAHOBOK MOTYT HOTPeOOBAaThCS IOHWKEHHbIE IPEIENbHbIC 3HAUYCHUs BPEMEHU
OTKJIIOUECHHS M HATIPSHKEHUSL.

3 Jns cucremsl IT B ciydae nepBoro KOpOTKOro 3aMbIKaHHSI aBTOMATHYECKOE OTKIFOYEHHE ITUTAHUS OOBIYHO
He Tpebyercs (cm. 413.1.5).

4 TpeGoBaHue 3TOro0 MyHKTA MPHUMEHSIOTCSA I WCTOYHUKOB MuTaHus ¢ 4dactoroit or 15 mo 1000 T’
MIEPEMEHHOT0 TOKA M JJI1 HICTOYHHKOB ITUTAHUS BHIIIPSIMIICHHOT'O TOKA.

413.1.1.2 3azemnenue

JocTymHble MPUKOCHOBEHHIO OTKPBITBIE MPOBOASIINE YacTH MODKHBI OBITh NPHUCOSTHHEHBI K
3alIUTHOMY IPOBOIHHKY B COOTBETCTBUH C OCOOCHHOCTSAMH THIIOB 3a3EMJICHHUSI CHCTEMBI.

413.1.2 Cucmema ypasHusanus ROMeHyudai08

413.1.2.1 Ocnosnasa cucmema ypagHugaHus NOMeHYyualo8



B kaxoMm 31aHUM JOIDKHBI OBITH OOBETMHEHBI C OCHOBHOH CHCTEMOW YpaBHHMBAHHS HOTEHIIMAIIOB
CIIeTyIOIINe TIPOBOISIIIIE YaCTH:

- OCHOBHOM (MarucTpasibHbIH) 3aIIUTHBIN TPOBOIHIK;

- OCHOBHOM (MarucTpalibHBIH) 3a3eMIISIOIINIA IPOBOJHUK MJIF OCHOBHOW 3a3EMIISTIOIINI 32XKHM;

- CTaJIbHBIE TPYObl KOMMYHHUKAIMN 3AaHUH U MEXITY 3aHUSMI;

- METaJUITMYEeCKUEe YacTH CTPOUTENBHBIX KOHCTPYKIHMH, CHCT€Ma IEHTPAJILHOTO OTOIUICHHS W
CHCTEMBl BEHTWISIMH W KOHIWIMOHMPOBAHWS BO3AyXa. Takue NPOBOAALINE YAcTH JOJDKHBI OBITh
TaKKe COSANHEHBI MEX Ty COO0I Ha BBOJ/IE B 3/1aHHE.

413.1.2.2 J[ononnumenvuas cucmema ypaeHuU8AHUsL NOMEHYUATLOB

Ecnu ycnoBust U1 aBTOMaTH4eCKOro OTKIIIOYEHUs MUTaHus, ycraHoBieHHble 413.1.1.1, e moryr
OBITH BBITIOTHEHB! KaK B YCTAaHOBKE B LIEJIOM, TaK M B €€ YacCTH, JIOJDKHA OBITh NMPUMEHEHA MeCTHas
CBSI3b - JIOMOJNHUTEIbHAS CHCTEMa YpaBHUBaHUs MoTeHnuanoB (cm. 413.1.11).

I[Ipumeuanus

1 Hcnonp3oBaHue JOMONHHUTENBHONW CHCTEMBl ypaBHMBAHHS MOTEHIMAJIIOB HE HCKIIOYAaeT HEOOXOANMOCTH
OTKJTIOYEHUS NUTAHUA 10 JPYruM NpUYMHAM, HAlpuMep NpH 3alluTe OT IoXKapa, TeMIIEpaTypHBIX Heperpy3oK
000py/IOBaHHMS H T.1I.

2 JlonmonHWTENbHAsT CHCTEMa YpaBHUBAaHWS IIOTEHIMAJOB MOXKET OXBaThIBaTh BCIO YCTAHOBKY, YacTb
YCTaHOBKH, JIFOOOH U3 anmapaTos.

413.1.3 Cucmema TN

413.1.3.1 Bce JnocTymHbIe NPHUKOCHOBEHUIO OTKPBITHIE MPOBOJSIIME YacCTH 3JIEKTPOYCTAHOBOK
JIOJKHBI OBITH MTPUCOSMHEHBI K 3a3€MJICHHOW HEHTPaJbHOW TOUKE MCTOYHMKA IMUTAHUS MTOCPEICTBOM
3alUTHBIX POBOJHUKOB. ECIM HEWTpaNbHOIM TOYKHM HET WIIM OHA HEIOCTYITHA, JIOJKEH OBITh 3a3eMIICH
(a3HbIil TPOBOJHUK. 3arpeniaeTcsi UCIoab30BaTh (a3Hblil NpoBogHUK B kadecTBe PEN-mpoBoxHuka

(cm. 113.1.3.2).

[Ipumevanus

1 Ecnu cymecTBYlOT JApyrue TOUKHM CBS3M C 3eMJIeH, PEKOMEHYETCs 3allUTHbIC IPOBOIHHUKH TAKXKe
IPHCOEIMHATE K 3THM TOYKaM (IIOBTOPHOE 3a3EMJICHUE).

2 B GonplIuX 31aHUAX, TAKUX KaK BBICOTHBIE, IIOBTOPHOE 3a3¢MJICHUE 3ALUTHBIX MIPOBOIHHKOB MPAKTHYECKH
HEBO3MOXKHO. B 3TOM cilydae aHaIOrnuHyro (yHKIMIO BBINOIHAET CHCTEMA YPAaBHUBAHUS IIOTEHIUATIOB.

3 Ilo Toif ’xe NpUuYMHE PEKOMEHAYeTCs 3a3eMJICHHE 3alllUTHBIX IPOBOJNHMKOB HAa BBOJE B 3[aHUS U
MOMEILEHHS.

413.1.3.2. B cranuoHapHbIX 3JIEKTPOYCTAHOBKAaX (YHKIMIO 3alMTHOrO W HYJIEBOro padodero
MPOBOAAa MOXXHO COBMECTUTH B ofgHOM npoBoaHuke (PEN) mpu ycnoBHM BBIOTHEHHUS CIIEAYIOLIHX
TpeOGOBaHMIA:

- eciu ero ceuenne He Menee 10 MM° Mo Meau M 16 MM’ 10 ATIOMHHHIO M PaccMaTpHBaeMast
YacTh JIEKTPOYCTAHOBKM HE 3allUIIEHA YCTPOWCTBAMH 3aIIUTHOIO OTKJIIOYEHHS, PEarHpyloIIUMH Ha
i depeHInanbHbIe TOKH;

- eclli, Ha4yMHas C KaKOW-TMOO TOYKM YCTAHOBKH, HYJIEBOM pabOYMii WM HYNEBOM 3allMTHBIHA
MIPOBOJTHUKY pa3feNeHbl, 3allpellaeTcsi OOBENUHATh WX 3a 3TOM TOYKOW. B Touke pasneneHus
HEOOXOIUMO MPEeIyCMOTPETh pPa3leibHble 3aKHMBbl WM IIHHBl HYJIEBOrO pabodero M HyJIEBOTO
3aIIUTHOTO NPOBOAHHUKOB, PEN-TIpoBOIHUK, cOBMeIIAtOmMi (YHKIMH pabodyero U 3alUTHOTO, TOJKEH
MIOAKITIOYATHCS K 3KUMY, IPeIHa3HAYEHHOMY /IS 3aI{UTHOTO ITPOBOIHHKA.

CropoHHHE TPOBOISIINE YaCTH HE MOTYT OBITH MCIONB30BAaHBI B KauecTBe eauHCTBeHHOro PEN-
TIPOBOTHHKA.

413.1.3.3 XapakrepucTuku ycTpoicTB 3amutsl (cM. 413.1.3.8) u moiHOe CONMpOTHBIIEHHE IIENH
“¢aza-Hyms” (B ciaydae, KOrJa CONPOTHBICHHEM B MECTE 3aMBIKAHUS MOXKHO MpeHeOpedbh) JOIKHBI
obecrieunBaTh INPHU 3aMBIKAHUM Ha OTKPBITHIC IIPOBOAAIINE YacTH aBTOMATHYECKOE OTKIIIOYCHHE
MUTaHKUS B Tpeferax HOPMUPOBAHHOTO BPEMEHHM. JTO TpeOOBaHME BBIMOJIHSIETCS NPHU COONIONCHUH
CIICIIYIOILIETO YCIIOBHSA
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re Z, - OTHOE COMPOTUBIICHNE LieTH “(haza-Hymp”;
I, - TOK, MEHBIIINI TOKa 3aMbIKAHUS, BBI3BIBAIONINN CPaOaThIBAHKUE YCTPOIMCTBA 3AIUTHI 32 BPEMS
cormacHo Tabn. 41A, sBisiomeecs (GyHKOHEH HOMHMHaIbHOTO HampspkeHust U,, Wi #

ycnoBusix, onpenenennbix 413.1.3.5, 3a BpeMs He nipeBblinatoniee 5 c;
U, - HOMUHaIBbHOE HalpsDKeHHE (ASHCTBYIONIEeE 3HAUCHNE) MEXIY (pa3oi u 3eMJIeH.



Tab6numa 41A - HanGonemme BpeMeHa OTKITIOUCHUS TSt CUCTeMBI TN

U,,B Bpewmst oTKIIIOUCHUSL, ¢
120 0,8
230 0,4
277 0,4
400 0,2
400 0,1

[Ipumeuanue - [yt mpoMeKYTOYHBIX 3HAYSHUH HANpsDKEHUs OepeTcs cienyromiee, Ooiee BEICOKOE 3HAUECHHE
HOMMHAJILHOTO HaNpPsDKEHUS 10 Taoi. 41A.

413.1.3.4 Cuuraercs, 9YT0 MaKCUMAaJbHO JOIMYCTUMBIC BPEMCHA OTKITIOYCHUS, YKa3aHHBIC B TaOJI.
41A, ynosnerBopstor 413.1.1.1 s memed, NHWTAIOIIMX IEPEABWKHOE WM  IIEPEHOCHOE
AJIEKTPOOOOpy/IOBaHKe Kiacca | mocpencTBoM MITENCEeTbHBIX PO3ETOK WIH 0e3 HHX.

413.1.3.5 JInsg pacnpenenuTenbHbIX Iened BpeMst OTKITIOYEHHS He JOJDKHO TPEBIATh 5 c.

Bpewmst oTkittoueHus, npeBbiiatoniee Bpems Tpedyemoe Tabn. 41A, Ho He Gonee 5 ¢, Iomyckaercs
JUISL pactpeieNTUTeNIbHOM LIeTH, MUTAIOMIeH CTallMOHapHOE AIIEKTPOOOOPYIOBAaHHE, TOIBKO MPH YCIOBUU
BBITIOJTHEHUS OJTHOTO U3 CIIEYIOUIUX TPEeOOBaHMIA:

a) TIOJIHOE COMPOTHUBIICHUE 3alUTHOTO MPOBOAHUKA MEXIY PACHpEIeTUTENbHBIM IIINTOM U TOYKOH
NPUCOEANHEHHS 3allUTHOrO IIPOBOJAHUKA K OCHOBHOW CHCTEME YpaBHHMBaHHS IIOTCHIMAIOB HE
NPEBBIIIALT

ISJ—O Z,,0m
0

niin

0) MMeeTcsl YpaBHUBAIOIIAS CBS3b PACIPEICTUTENHHOTO IIUTA C OCHOBHOM CHCTEMON YpaBHHUBAHHS
MOTEHIIMAJIOB, KOTOpasi COOTBETCTBYeT TpeboBanusm 413.1.2.1.

413.1.3.6 Eciu npu MCNONIB30BaHUM YCTPOMCTB 3aIUThI OT cBepxToka ycnoBus 413.1.3.3-413.1.3.5
HE BBIIOJHAIOTCS, JO/DKHO IIPUMEHATHCSA JOIOJHUTENBHO YPaBHUBAHUE IIOTCHIMAJIOB COIJIACHO
413.1.2.2. B kauecTBe aJbTEPHATHBHBI YPABHHBAHHIO IIOTCHIMANOB JUIsS 3allUTHl MOXET
HCIOJIb30BAThCS YCTPOMCTBO 3AIUTHOIO OTKIIOUEHUS, pearupyrolee Ha 1uddepeHnnaibHbIil TOK.

413.1.3.7 B ciyuasx 3amMbIkaHusi (pa3HOTO MPOBOJAHUKA HA 3EMJIIO, HATIPUMED B BO3YIIHBIX JIMHUSIX
9JIEKTpOIepeaaun, A TOro, YTOOBI IOTEHIMAJl 3alIUTHOTO IPOBOAHHMKA W CBS3aHHBIX C HUM
OTKPBITHIX MPOBOLLIMX YacTed He NPEBhIIaN YCTaHOBJICHHOro 3HaYeHus1 50 B, NOIKHO BBITOIHATHCS
CIIeyIOIIee COOTHOLICHUE:

Ry 50
Ry  Uy,-50’

rae R, - cyMMapHOe CONPOTHUBIIEHHE BCEX 3a3EMIIMTENCH, COEANHEHHBIX MapaJlIeNbHO;
R; - MUHHMAaNbHOE CONPOTHBICHUE 3a3€MJIMTENSI CTOPOHHMX MPOBOMILIMX YacTel, He

NPUCOSIMHEHHBIX K 3aIlUTHOMY IPOBOJHUKY M OKa3aBLIMXCS B LIENM 3aMBIKaHUS (ha3bl Ha
3EMITIO;
U, - HOMHHaIBEHOE IeHCTBYIOMIee 3HaUeHUE (ha3HOTrO HAIIPSKEHUSL.

413.1.3.8 B cucremax TN MOTyT UCIIONB30BATHCSL:
- YCTPOWMCTBA 3aIHTHI OT CBEPXTOKA,;
- YCTPOWCTBA 3aIUTHI, pearupyromre Ha AudepeHInaabHbIA TOK.

IIpumeuanus

1 B cucreme TN-C He ZOMKHBI IPHUMEHSATHCS YCTPOMCTBA 3alUTHI, pearupyomme Ha auddepeHranbHbli
TOK.

2 Korpna ycTpoicTBO 3aIUTh, pearupyromniee Ha auddepeHInaIbHbli TOK, IPUMEHSIOT JJIsl aBTOMaTHYECKOT0
orwmodenus B cucremMe TN-C-S, PEN-mpoBomHMK HE JOMKEH WCIONb30BaThCsl HAa CTOPOHE HArpy3Ku.
[Ipucoenunenue 3ammrHOro npoogHuka k PEN-mpoBoaHNKY MOMKHO OCYIIECTBIATHCS Ha CTOPOHE MCTOYHMKA
ITUTaHWA 110 OTHOLICHHIO K YCTPOMCTBY 3allUThI, pearupyroniemMy Ha auddepeHmanbHblil TOK.

413.1.3.9 Korza ycTpoiCTBO 3al|ThI, pearupyroiiee Ha qudhepeHInanbHbIil TOK, UCIIONB3YIOT JUTs
ABTOMATHUYECKOr0 OTKIIOYCHHUS IIeMM BHE 30HBI JICHCTBHS OCHOBHOW CHCTEMBI YpaBHUBaHHS



TIOTEHIIMAJIOB, OTKPBITHIE TPOBOASAIINE YacTH HE JOJDKHBI OBITH CBSI3aHBI C ceThio cucteMbl TN, HO
3alUTHBIE TIPOBOAHUKH JIOJDKHBI HPUCOEAMHATHCS K 3a3E€MIIUTENIO, MMEIOIIEMY COIPOTHBIICHHE,
obecreunBaroniee cpadaTeiBaHHE 3TOro ycTpoiictBa. llemb, 3amumieHHas TakuM 00pa3oM, MOXET
paccMaTpuBaThes Kak ceth cucteMbl TT (cm. 413.1.4).

[Ipumedanue - BHe 30HBI NEHCTBUSI OCHOBHON CHCTEMBI YPaBHUBAHUS ITOTSHIIHAIOB MOTYT HCIIOIb30BAThCS
Jpyrue 3aluTHBIE MEpHI:

- IMTaHKUE Yepe3 pa3/ielouii TpaHchopMaTop;

- IPUMEHEHHE JIOMOHUTEbHON m30msmu (cM. 413.2).

413.1.4 Cucmema TT

413.1.4.1. Bce OTKpBITBIE TPOBOAAIINE YACTH, 3alIMIICHHBIE OJHMM 3alIUTHBIM YCTPOHCTBOM,
JOJDKHBI TTPUCOEUHSATHCS 3AIIMTHBIM HPOBOJHUKOM K OJHOMY 3a3eMIISIOIIEMY YCTpoHcTBY. Ecim
HECKOJIbKO 3aIlUTHBIX YCTPOMCTB YCTAHOBJIEHBI ITOCIEA0BATENBHO, TO 3TO TPEOOBaHHE MPUMEHSETCS
OT/IENIFHO K KaXX/IOW IPYIIe OTKPBITHIX MPOBOIIHMX YacTel, 3aIUIIAeMON KaXKIAbIM YCTPOHCTBOM.

HeliTpanbHass TOYka WM, €CIM TaKOBOW HE CYIIECTBYeT, (ha3a MHUTAIOIIEro TIeHepaTopa WM
TpaHchopMaTopa JOKHEI ObITh 3a3EMJICHEI.

413.1.4.2 JIomKHO BBITIONHATHCS CIICAYIONICE YCIOBHE:

R,I, <50B

rae R ;- CcyMMapHOE CONpPOTUBJIEHUE 3a3EMIIUTEIIS M 3a3EMJISIOIIETO MPOBOIHUKA;
A

[, - TOk cpabaThIBaHUS 3aIIUTHOTO YCTPOMCTBA.

Ecnu 3ammrTHOE YCTpOMCTBO SIBJISETCA YCTPOMCTBOM 3alllUTHOTO OTKIIIOYEHHUS M pearupyer Ha
auddepeHanbHblii  TOK, TO 1oA [, TMOAPa3yMeBaeTcsl YCTaBKa 3all[UTHOrO YCTPOICTBA IO

auddepeHIanbHOMY TOKY {,, -
Ecnu 3ammmTHOE YCTPOMCTBO - YCTPOIMCTBO 3aIUTHI OT CBEPXTOKA, TO OHO JAOJKHO OBITH:
- 1100 YCTPOHCTBOM ¢ 00paTHO 3aBHCHMOI TOKO-BPEMEHHOHM XapaKTepUCTHUKOW M [, - 3HaueHue

TOKa, obecrieyrBaroliee BpeMs cpadaThIBaHuUs yCTpoiicTBa He Ooee 5 c;
- 1100 YCTPOHCTBOM C OTCEUKOHM TOKa U Toraa [, - ycTaBKa IO TOKY OTCEUKH.

413.1.4.3 Ecnu ycnoBusi 413.1.4.2 He Moryr OBbITh BBINOJHEHBI, JIOJDKHO OBITH MPHUMEHEHO
JIOTIOJTHUTEIIbHOE YPaBHUBAHKE MTOTEHIMAIOB B cooTBeTcTBuM ¢ 413.1.2.2 1 413.1.6.

413.1.4.4 B cersix cuctembl TT npuMEHSIOTCS CIIEAYIOLIME 3aIUTHBIE YCTPOMCTBA:

- YCTpO¥CTBA 3allUThI, pearupytoiiee Ha audhepeHiraibHbIi TOK;

- YCTPOHCTBA 3aLIUTHI OT CBEPXTOKA.

[Ipumeuanus
1 VYcrpolicTBa 3alIUTBI OT CBEPXTOKAa B CeTsX cHCTeMbl 1T NMPUMEHHMBI IJIsI 3alIUTHl OT KOCBEHHOTO
HPUKOCHOBEHHUS TOJIBKO TaM, IJie MMEeT MECTO O4eHb MaJloe conpoTuBieHne R, .

2 B crenualibHbIX CllydasiX, KOr/Ja YIIOMSHYTbIE BbILIE 3al[UTHBIE YCTPOHCTBA HE MOT'YT OBITh MCIIOJIB30BAHBI,
BO3MOXHO HCIOJIb30BaHUE 3aIIUTHBIX YCTPOMCTB, Pearnpyrolix Ha CHIXKEHHE HAPSHKEHNUSL.

413.1.5 Cucmema IT.

413.1.5.1 B cerax cucrembl |IT 37eKTpOycTaHOBKA MODKHA OBITh M30JUPOBAHA OT 3EMJIH KM
CBsI3aHA C HEH uepe3 JOCTATOYHO OOJBIIOE CONMPOTUBIICHNE. DTa CBSI3b MOXKET OBITh BBITIOJTHEHA ITyTEM
NIPUCOEIMHEHMS K HEUTPaiy UCTOYHUKA MUTAHUS CUCTEMBI WM K UCKYCCTBEHHON HEHTpPAJIbHOM TOUKE.
[ocnenHsiss MOXKET HEMOCPEACTBEHHO COEHMHSATHCS C 3€MJICH, €CIH Pe3yJIbTUPYIOIIEEe CONPOTHBICHUE
HYJIEBOH TOCIIEI0BATENIFHOCTH JAOCTATOYHO BEIMKO. B ciydae oTCyTCTBHSA LEHTPANIbHON TOYKHU JODKHA
OBITh 3a3eMIIeHa (pa3a HCTOYHMKA IIUTAHHS Yepe3 CONPOTHBIICHHE.

B cmydae mepBOro KOPOTKOTO 3aMbBIKaHMS HA OTKPBITHIE MPOBOAAIINE YaCTH TOK KOPOTKOTO
3aMbIKaHUSI HEAOCTATOYEH /I cpabaThlBaHHS 3allUTHOTO YCTpoWcTBa. Bo m30exaHWe BpemHBIX
(PM3MONMOTHYECKNX BO3/CHCTBHM HA YENOBEKa INPHU TNPHKOCHOBEHHMH K OJHOBPEMEHHO JOCTYITHBIM
TIPOBOJIIINM YaCTSIM JIOJDKHBI OBITH HPHHATHI MEPHI Ha CITydail BO3HUKHOBEHUS 3aMBIKAHHS BTOPOH
(a3sl.

413.1.5.2 TokoBeaym#ii MPOBOAHUK YCTAHOBKU HE JIOJDKEH OBITh HAMPSIMYIO COSAMHEH C 3eMIICH.

I[Ipumedanue - B ciyyae BOZHUKHOBEHUs MEPEHAINPSDKCHUN WINM KOJeOaHUN HANPSHKEHUS B CETH VIS MX
YCTPaHEHHUSI MOXKET OBITH TIPEAYCMOTPEHO 3a3eMJICHHE Yepe3 PE3HUCTOP.



413.1.5.3 OTKpBITBIC TPOBOMSAIINE YACTH JOJDKHBI OBITH 3a3E€MJICHBI OTNENBHO, TPYIIIIAMHU WA BCE
BMECTE.

HpI/IMe'laHI/Ie - B Oonpmmx 3JaHUAX, TAKUX KaK BBICOTHBIC, 3a3€MJICHUEC JAOCTYIIHBIX IMPUKOCHOBCHHUIO
CTOPOHHUX IPOBOAAIINX yacTe MOXKeT ObITh JOCTUTHYTO HUX COCAUHCHUEM C 3alllUTHBIMH IMMPOBOAHHUKAMU,
OTKPBITBIMHA MMPOBOAANIUMHU HYaCTAMU U CTOPOHHUMU IPOBOJAAIINMHA YaCTAMU.

JIOIKHO OBITH BBIIOIHEHO CICTYIONIEE YCIOBHE

R,I, <50B,

rae R, - CONpoTUBIIEHHE 3a3€MIISIOIIETO YCTPONUCTBA I OTKPBITHIX IIPOBOMSIIUX YacTeil;
[ ; - TOK KOPOTKOT'O 3aMbIKaHUs (ha3bl HA OTKPBITHIC IPOBOAAINNE YacTH. 3HadeHHe [,; BKIJIIOYAET B

ceOs 3HAYEHUS BCEX TOKOB HyﬂeBOﬁ IoCJICA0BATCIIBHOCTH.

413.1.5.4 Ecnu nist oOHapyXeHHs TEpPBOrO0 KOPOTKOTO 3aMBIKaHUsSI Ha OTKPBITBIE IMPOBOJSIIUE
YacTH WIM Ha 3€MIIIO0 TPEIYCMOTPEHO YCTPOMCTBO KOHTPOJS HM3OJISIHU, TO 3TO YCTPOHCTBO JOJKHO
TOJIaBaTh CBETOBOM W/MJIM 3BYKOBOM CHUTHAI.

I1 puME€UYaHue - PeKOMeHI[yeTCS{ YCTpaHATE IIEPBOC 3aMbIKaHUE B KpaTqaﬁmHﬁ CpOK.

413.1.5.5 Tlocne mosiBIeHUS] MEPBOrO 3aMbBIKAHUSI YCIOBHS OTKJIIOYEHHs IHHTAHUS NPH BTOPOM
3aMbIKaHUH 3aBUCST OT TOTO, KaK COSJMHEHBI OTKPBITBIE MPOBOSIINE YACTH C 3a3EMITUTEIIEM.

a) [Ipu MHIUBHIYaTHHOM HJIHM TPYIIIIOBOM 3a3€MJICHHH OTKPBITHIX MPOBOMASIINX YacTeil TpeOoBaHus
no 3amute ykaszaol B 413.1.4 mpu ycnoBuu, 4TO HEHTpajbHAsh TOYKa WU (€CiIM ee HeT) (a3HbIi
MPOBOJTHUK KaXKJIOro TeHepaTopa Wi Tpancdopmaropa He 3a3eMIICHBI.

0) Korma cBs3p C 3emiieil OTKPBITBIX NPOBOSIIMX YACTEHl OCYIIECTBISIETCS IMOCPENCTBOM
COGJIMHEHUS C 3alIMTHBIM MPOBOJHUKOM, TpeOOBaHMs MO 3amuTe ykaszanel B 413.1.5.6 kak aus cetu
cucrembl TN.

413.1.5.6 JIns cocpenoTOueHHOM HEWTpan TOKHO BBIOIHATHCS CIIEIYIOIIEe YCIOBHE

V3,

N §

a

2

JUIsl paclpelesIeHHON HEUTpanu

rae U - 3HaueHne Gpa3HOro HaNpsHKEHUS;
Z - IOJTHOE CONPOTHBIICHUE 1IN 3aMbIKaHHs, BKIIOYAIOEeH (a3HBI 1 3aLUTHBIN IPOBOAHHKY;
I, - ToK cpabaThIBaHMS 3aILUTHOIO YCTPONUCTBA 3a BpeMs OTKIIOUEHUsI 7 , ykazaHHoe B Ta0i. 41B,

WK B TIpeJienax 5 ¢ yist BceX MPOYMX IIETei, Koraa 3To Bpemst qomyctumo (cm. 413.1.3.5).
Z! - TIOJHOE CONpPOTHBJIEHHE IENH 3aMBbIKAaHWS, BKIIOYAIONIIEH HyJIeBOW pa0douMii M 3aIlUTHBIA

IIPOBOIHUKH.

Tab6numna 41B - Haubonpmee BpeMs OTKIIIOUEHHs Ui ceteil cuctemsl | T (IBoliHOE 3aMBIKaHNE)

Homunansnoe Bpewms orkmrouenust, ¢
HaIpspKeHUEe
0 CocpenoroueHHast Pacnpenenennas
YCTaHOBKH 7 ,B HeHTpab HEeHTpanb
120/240 0,8 5
230/400 0,4 0,8
400/690 0,2 0,4
580/1000 0,1 0,2

U - HoMHHANBHOE AEHCTBYIOIIEE 3HAUCHNE TMHEHHOTO HATIPSHKCHUS.

IIpumeuanus
1 JIns craHaapTHBIX HAaNpPsDKEHUH MPUHUMAETCS BPEMS OTKIIIOUEHHSI, COOTBETCTBYomIee Tabu. 41B.



2 JInst mpoMeXyTOUHBIX 3HAYCHHUH ClielyeT MPpUHIMATh Onmkaiiiiee, 6ojiee BRICOKOE, HANIPSHKEHUE, YKa3aHHOE
B Tabi. 41B.

413.1.5.7 B cersix cuctemsl |T Moryr nmpuMeHsThCS:

- yCTpO#cTBa KOHTPOJISI U30JISIINHY;

- YCTpOICTBA 3aIUTHI OT CBEPXTOKOB;

- YCTpOICTBA 3alUThI, pearupyromye Ha uddepeHratbHbIN TOK.

413.1.6 Ypasnusanue nomenyuanos

413.1.6.1 Eciu B ycTaHOBKE WM B €€ YacTH TPEOOBAaHUs IO MPHUMEHEHHIO Mep 3allUThl OT
TIOPaXXEHHUS DJIEKTPUYECKUM TOKOM TMPU IIOBPEXKAECHUM H3OJISIIMA HE MOTYT OBITh BBIIOJHEHBI
TIOCPENICTBOM OTKIIIOYEHHSI, TO HEOOXOJMMO TIPEyCMOTPETh YpaBHUBAHUE MOTEHIINAIIOB.

HpI/IMe‘laHI/Ie - Cucrema YpaBHUBaHUA NMOTCHIHUAJIOB MOKET OXBAThLIBATh BCHO YCTAHOBKY WJIH KaKyIO-J'[PI6O
€€ 4acThb.

YpaBHHBaHUE MOTEHIMAIOB JIOJDKHO OXBATHIBATh BCE OHOBPEMEHHO JOCTYITHBIE MPUKOCHOBEHHIO
OTKPBITBIE TIPOBOASAIINE YaCTH CTAIMOHAPHBIX 3JIEKTPOYCTAHOBOK M CTOPOHHHE MPOBOAAIINE YacTH, B
T.4. METAJUINYECKHUE YaCTH CTPOUTENBHBIX KOHCTPYKLUH 3JaHUH.

K cucreme ypaBHUBaHHS MOTEHIIMATIOB JOJKHBI OBITh MOAKIIOYEHBI 3allIUTHBIE POBOAYUKN BCETO
3IEKTPOOOOPYIOBAHUS (B T.U. IITEICEIBHBIX PO3ETOK).

413.1.6.2 [1ns >¢hexTuBHOM pabOThl CHCTEMBl YPaBHUBAHHMS MMOTEHIIMATIOB CONPOTHBICHHE MEXITY
OJIHOBPEMEHHO JIOCTYITHBIMH OTKPBITHIMH TPOBOASIIMMH YaCTIMH M CTOPOHHUMH IPOBOJSIINMU
YacTsIMHU JIOJDKHO YJIOBJIETBOPSTH YCIOBUIO

rae [, - TOK yCTaBKH 3aIlUTHOIO YCTPOMCTBA:
JUIsl yCTPOUCTB, cpabaThIBaloIMX OT U (hepeHIHaIbHOro ToKa - 1, ,

JUTSL YCTPOMCTB 3aIUTBI OT CBEPXTOKA - TOK, OOECTICUMBAOIINI cpabaThIBaHKE 33 BPEMSI HE
6oitee 5 c.

413.2 llpumenenue obopynoBauus kiacca |l unu ¢ papHOUEHHON H3oNsAUUEH

Ota Mepa 3alMThl NMPUMEHSETCS Ul NPEOTBPALLCHHS IIOSBICHHS OMNACHOTO HAINPSDKCHUS Ha
JOCTYITHBIX PUKOCHOBEHHMIO YacTAX JJIEKTPOOOOPYAOBaHHS IPH NPO0Oe U3OJIALUH.

413.2.1 3amura odecrieunBaeTcs CIeAyIOIUMA MepaMu

413.2.1.1 npumeHeHHMeM OOOpYIOBaHMSI YKA3aHHBIX HIDKE THUIIOB, YCICIIHO BbIJIEPIKABIIETrO
KOHTPOJIbHBIE UCIIBITAHHS COTTIACHO COOTBETCTBYIOIMM CTaHAAPTaM:

- BIIEKTpUYIECcKOe 000PYIOBaAHUE C ABOWHON MITH YCHIIEHHOMN n3ossiumeit (o6opymoBanue kiacca ll);

- OJIOKH 3JIEKTPOOOOPYIOBAHHS 3aBOICKOTO H3TOTOBJIECHHUS CO CILUIOIIHON M30MSALHEH.

IMpumeuanue - YkazaHHOe 000pyZOBaHUE 0003HAYACTCS 3HAKOM E

413.2.1.2 npuMEHEeHWEM JIONOJNHHUTENBLHOW  HW3OJSILIMKM, HAHOCUMOW TpPU  MOHTaXke Ha
3JIEKTPOOOOPYIOBAHUE, UMEIOLIee TOJIHKO OCHOBHYIO M3OJIALMIO. J[OMOMHUTENbHAS M30ALUS JOJDKHA
obecrieunBaTh 0€30MMaCHOCTD PAaBHOIICHHYIO 0€30MaCHOCTH I 000pyaoBaHus kinacca || i moqanHIThCS
TpeboBanusim 413.2.2-413.2.6.

[Ipumeuanue - 3HaK CllelyeT HAaHOCUTh Ha BHIHOM MECT€ HApYXHOW U BHYTPEHHEH CTOPOH
KOXKyXa (Kopiyca).

413.2.1.3 npuUMEHEHHWEM YCHICHHOM W30NIAIMM, HAKIaJbIBAEMOW HA HEU3OJIUPOBAHHBIC
TOKOBEIYIIME YacTH BO BPEMsS MOHTaXa OJJEKTPOYCTAHOBKH. YCHJICHHAas HM3OIALMS JOJDKHA
obecrieunBaTh YpOBEHb 0€30MacHOCTH, paBHOLICHHBIH yPOBHIO Oe30macHOCTH 00opynoBaHus kimacca |l
U nomuuHAThCS TpeboBanusivm 413.2.2-413.2.6. Takas wu30isiUsi MPUMEHSETCS TONBKO TaM, IJIe
KOHCTPYKIUS 000pYIOBaHUS HE TI03BOJISIET IPUMEHSATH ABOHHYIO H3O0JISALIHIO.

413.2.2. DaekrpoobopyaoBaHue, BCE MPOBOASAIIME YaCTH KOTOPOrO OTAEIEHBI OT TOKOBEMYIIHX
YacTeil TOJNBKO OCHOBHOW HM3OJILHEH, Mepex MyCKOM B JKCIDTyaTallHIO JODKHO OBITh 3aKIIOYEHO B
H30IIUPYIOITYI0 000JI0UYKY, 00ECIIEINBAOIIYIO CTENICHB 3alIUThHI He HIke 1P2X.



413.2.3 W3onmpyromias 000J0YKa JOJDKHA OBITH YCTOHYMBA K BO3MOXKHBIM JJIEKTPHUYECKUM,
TEPMHYECKUM U MEXaHUYECKUM Harpy3Kam.

[TokpeITHST Kpackoi, JakoM W T.II. HE COOTBETCTBYIOT JTUM TpeOoBaHusM. Jlomyckaercs
TIpUMEHeHne 000JI0UeK, NMEIONUX YKa3aHHBIC MOKPHITHS, €CITH 3TO JIOMYCKACTCsl COOTBETCTBYIOIINMH
CTaHIapTaMM H O0OJI0OYKa C TaKUMH MOKPHITUSIMH TPOIIIa COOTBETCTBYIOIINE KOHTPOJBbHBIC
UCTIBITaHUSI.

413.2.4. Ecnmn w3onupyromas 000JI0YKa MpPEABAPUTEIBHO HE HCIBITHIBANACH, HO CYIIECTBYET
COMHEHHE B €€ Ha/Ie)KHOCTH, ITPOBOIST UCTILITAHUS HA DJIEKTPHIECKYIO TPOYHOCTb.

413.2.5 N3onupytomas obonouka 000pyI0BaHMS HE TOJDKHA MEPECEKAaThCsI MPOBOISIINMH YaCTSIMHU,
CIIOCOOHBIMH BBIHOCHTH NOTeHHuasn. OOonoyka HE [MODKHA HMETh BHHTOB M3  HM3OJSIIMOHHOTO
MaTepuaia, 3aMeHa KOTOPbIX Ha METaJUTMYeCKHe BHHTHI MOTJIa OBl BBI3BATh CHIDKCHHE H3OJISIINH,
obecrieqrBaeMoi IToi 000JI0UKOH.

[Ipumeuanue - Ecim Ha m3onupyromei 000I09Ke TODKHBI OBITh MEXaHWYECKHE CTHIKM WM COSAUHEHWS,
nepecekarone ee (HampuMep PYKOSTKH YIpaBICHHS anliapaToB, PACIIOJIOKEHHBIX BHYTPH OOONOYKH), WX
YCTPOIMCTBO HE IOJI’KHO OCIIA0JIATh 3alllUTHBIE CBOICTBA O0OIOUKH.

413.2.6 Ecmu o0ojo4ka WMeEET BEpPIBI WM KPBIINIKH, KOTOPhIE MOIYT OTKPBIBAThCS 0€3
NpPUMEHEHUs] MHCTPYMEHTA WITH KII0Ya, BCE MPOBOSIIME YACTH, JOCTYIHBIC MPU OTKPBHITHH BEPIIBI
WM CHATOM KPBIIIKE, JOMKHBI OBITh 3alIMIICHBI H3OJAIMOHHBIM OrPaKJACHHEM, 00ECTeUHBAIOIIIM
CTerNeHb 3allUThl He Hike 1P2X M MpensaTCTBYIOIMM HenpeJHAMEPEHHOMY MPUKOCHOBEHHIO K 3THM
yacTsiM. Takoe orpakieHue 10KHO CHUMATBCS TOJIBKO C TIOMOIIBIO MHCTPYMEHTA.

413.2.7 OTKpbITHE NPOBOAAIINE YACTH, 3aKIIOYEHHBIC B H3OJIUPYIONIYIO O0OJIOUKY, HE JOIDKHBI
MPUCOCAUHATHCA K 3allIUTHOMY IIPOBOAHHKY. O}IHaKO MOT'yT 6I/ITI) O6CCHC‘{CHI)I TEXHUYCCKUEC CPEACTBA
A MIPUCOCAMHEHNA 3alllUTHBIX ITPOBOJHUKOB, ITPOXOAAIIHNX YCPE3 060J'[0‘{Ky JJIs1 06CHY)KI/IBaHI/IH
JPYruX YacTeil 3JIeKTpoOOOpYNOBaHMs, MUTAIONIAs IEIb KOTOPOTO TaKKe IPOXOAUT 4Yepe3 3Ty
060.]'[0‘-le. BHyTpI/I O6OJ'IO‘-IKI/I TaKu€ MNPOBOAHHUKU U HUX 3aXKHUMBbI NOJDKHBI UMETH H3O0JILIHI0 KaK y
TOKOBEAYIIHUX ‘IaCTCﬁ, a 3AKUMBI JOJKHBI UMETh COOTBETCTBYIOLIYIO MAPKHUPOBKY.

OTKpBITBIE TIPOBOISLIME 4YacTH (M IPOMEXKYTOYHBIE YacTH) HE JOJDKHBI HPHCOSOUHATHCA K
3alIMTHOMY IIPOBOJHUKY, €CIM 3TO HE IPEIyCMOTPEHO TEXHWYECKUMH YCIOBHSAMH Ha
COOTBETCTBYIOLIEE 000PYIOBaHHE.

413.2.8 OOGonouka He JO0JHKHA OKa3bIBaTh HEOJATrONPHUSTHOrO BIHUSHUS HA PadOTy 000pYyIOBaHUS,
3aKJII0YEHHOT0 B HEe.

413.3 U3onupytomue (HEeNpoBOASLUIHE) MOMENCHUsI, 30HbI, MJIOMAKU

Ota Mepa 3alMTBl MMEET LEIbI0 NPEJOTBPATHTh OJHOBPEMEHHOE HPHKOCHOBEHHE K YacTsM,
OKa3aBIIMMCS MO pa3HbIMU MIOTEHIIATaMH B CIy4dae MOBPEKACHNS OCHOBHOM U30JIALIUHM TOKOBELYIIUX
yacTen.

JomyckaeTcs uCHONB30BaHUE 000pyHoBaHMA Kiacca ( MPU YCIOBHUHM COONIONEHHS CIETYIOIINX
TpeOGOBaHMIA:

413.3.1 OTKpbITHIE TPOBOJIIME YAaCTH JODKHBI PACIoiiaraTbCsi TaAKMM O0pa3oM, 4YTOOBbI TMpH
OOBIYHBIX YCIOBHAX OBLIO HEBO3MOXXHO KOCHYTHCSI ONHOBPEMEHHO:

- JIBYX DJIEKTPUYECKH HE CBSI3aHHBIX OTKPBITHIX MPOBOISIINX YacTel;

- OTKPBITOH MPOBOJIAILEH YaCTH U JIF000H CTOPOHHEH TPOBOISIIEH YaCTH, €CITU ATH YaCTH OKaXKyTCs
TIOZ pa3HBIMHU MTOTEHIMATIaMH NP MOBPEKICHUM OCHOBHON M30JIALMN TOKOBEIYIIMX YACTEH.

413.3.2 B w30mUpyIOIIUX IOMENICHUsX (30HaX) HE JODKeH MPeAyCMaTpPUBATHhCS 3allMTHBINA
TIPOBOJHHUK.

413.3.3 TpeboBanus 413.3.1 cuuTaroOTCs BHIIOIHEHHBIMH, €CIIU TI0J ¥ CTEHBI TIOMEIICHUS SBIISIFOTCSI
W3O0JUPYIONIMMH U BEITIOHAETCS XOTS OBl OHO MJIM HECKOJIBKO U3 YCIIOBUH, IIPUBENCHHBIX HIDKE:

a) OTKPBHITBIE NPOBOMASIIME YAaCTH W CTOPOHHHE IIPOBOISLIME YACTH, a TaKKe OTKPBITHIE
MPOBOSINME YacTH APYr OT Apyra yAajleHbl. YaJeHHe CUUTACTCS AOCTATOYHBIM, €CIH PacCTOSHHUE
MEXIy ABYyMs 4acTAMH He MEHee 2 M; 3a IPeIellaMH 30HBI I0CSATaeMOCTH 3TO PACCTOSIHHE MOXKET OBITh
yMeHbleHo 10 1,25 wm;

0) ycraHoBneHB 3(dekTuBHBIE Oapbephl MEXKIY OTKPBITBIMH TIPOBOMSIIIMMH YaCTIMU H
CTOPOHHUMH TPOBOMSAIIMMHU YacTsAMH. bapeepbl cuntarorcs (p(QEeKTHBHBIMU, €CIIH OHH yBEIHYHBAIOT
paccTosHUS O 3HAYCHHMI, YCTAaHOBJICHHBIX B a). bapbepbl HE NOIKHBI MOAKIIOYATHCSA K 3eMIIe WU K
OTKPBITHIM TPOBOMSAIIMAM 4YacTAM; MO BO3MOXXHOCTH, Oapbepbl IOJDKHBI H3TOTABIMBATBCA U3
W3O0JSILMOHHOTO MaTepHana;

B) CTOpOHHHE NPOBOMAIIME YacTH H3ONUPOBaHBL 30msums NOmKHAa o0nanate JOCTATOYHOM
MEXaHHUYECKOH TIPOYHOCTBI0 W BBIACPKUBATH HCHBITATENFHOE HampsbkeHHe He Hmwke 2000B



TIepeMEHHOT0 TOKa (IeHCTBYyIoIee 3HaYeHne) B TeueHne 1 MuH. B HOpMaNbHBIX yCIIOBHUSIX TOK YTEUKH
He JJOJDKEH MpeBhImath 1 MA.

413.3.4 CompoTHBIICHHE U30JUPYIONIETO Mojla U CTCH, H3MEPEHHOE B KAXKIOW TOYKE, TOJDKHO OBITH
HE HIDKE:

- 50 kOM 1py HOMHMHAJILHOM HalpsDKEHUH 3JIEKTpOycTaHoBOK He BhIme 500 B;

- 100 kOM npy HOMHHAJIEHOM HANpsSDKEHHUH 3i1eKkTpoycTaHoBKH Bhime 500 B.

HpI/IMe‘laHI/Ie - Ecm COIMPOTHUBJICHUEC B KaKoh-JIN0O TOYKE MEHBIIIE YKa3aHHOI'O0 3Ha4YCHUA, TO CTCHBI U I10JI
JOJIKHBI paCCMAaTpUBATBCA KaK CTOPOHHUE ITPOBOIAAIINEC YaCTH.

413.3.5 IlpuHsATHIE MEpPBI JOIKHBI OBITH JONTOBpeMEHHBIMU. OHH JOJHKHBI 00€CTIEUNBATh 3aIlIUTY B
TeX ciydasx, Korja IpeaycMaTpUBaeTcs INPUMEHEHHE MEepEeIBIDKHOTO WM  IIEPEHOCHOTO
IEKTPOOOOPYIOBAHUS.

I[Ipumeuanus

1 HeoOxomuMo TNpHHATE BO BHHMAaHHE OIACHOCTH IOCIENYIONIEr0 BBOJA B H30JIMPYIONIEE ITOMEIICHHUE
CTOPOHHHX TMIPOBOJSIIMX dYacTed (HampuMep IepeHOCHOr0 WM Iepe/IBIKHOrO obopynoBaHms kiacca |,
METaJUTIYECKUX BOIOIPOBOIHBIX TPYO U T.II.), KOTOPBIE MOT'YT HapymuTh ycioBus 413.3.5.

2 VI3onsimmst osa M CTEH He JIOJDKHA TT0JJBEPTaThCsl BO3IEHCTBHIO BIIAry.

413.3.6 JlomwkHbl OBITh TNPHHATHI MeEpbl, MPEJOTBpALAIONIME BHECEHHE IIOTEHIMAala B
U30JIMPYIOLIEE ITOMEICHHE.

413.4 CuctemMa MECTHOTO ypaBHUBAHUS MOTEHIMATOB

He3azemiieHHass cuCTeMa MECTHOTO  ypaBHUBAaHWS  TIOTEHIMAJOB  IpEAHA3Ha4YeHa ISt
NPEIOTBPAIIEHHS TTOSBJICHHS OMACHOTO HAMPSIKEHUS TPUKOCHOBEHHSL.

413.4.1. Bce OTKpBITHIE MPOBOAANINE YACTH W CTOPOHHHE MPOBOJISIIME YACTH, OJHOBPEMEHHO
JIOCTYTIHBIE JUIS IPUKOCHOBEHHS, IOJIKHBI OBITh OObETMHEHBI.

413.4.2 CucremMa MECTHOTO YpaBHUBAHHS IOTCHIMAJIOB HE MO/DKHA MMETh CBS3UM C 3eMIICH HH
HETIOCPENICTBEHHO, HU TIOCPEACTBOM OTKPBITHIX MM CTOPOHHUX MPOBOJSIIMX YaCTEH.

[pumeuanue - Ecmu 310 TpeOoBaHMe HE MOXKET OBITh BBINOIHEHO, HPHUMEHSATCS aBTOMAaTHYECKOEe
oTKJIIOUeHue nutanus (cm. 413.1).

413.4.3 B nomemieHusx ¢ NPOBOJSIIIMM IIOJIOM, M30JIMPOBAHHBIM OT 3€MIIM U OOBEIMHEHHBIM C
CHCTEMON MECTHOrO ypaBHUBAHUS IOTEHIMAJIOB, JOJDKHBI OBITh TPHHATBHI MEpPbl 10 00ECIEYCHHIO
0e30MacHOCTH TepcoHala.

413.5 DnekTpuyeckoe pa3jeieHue enel (3alUTHOe pa3aelieHue)

DJiekTpuueckoe — pasJielieHhe  Leleil  MpeHa3HaueHo Uil MPEAOTBPALICHHS  OpaKeHHs
ANEKTPUYECKUM TOKOM IIPH TPUKOCHOBEHUH K OTKPBITHIM IPOBOASIIAM YaCTSIM OJIHOM IIeMH, B Cydae
BO3HHMKHOBEHHS KOPOTKOT'O 3aMbIKaHUsI B APYTOH LIEIH.

413.5.1. 3ammTa NOCPEACTBOM 3JIEKTPUUECKOTO pa3feieHus Ierneil 00ecednBaeTcsi COOMI0ICHUEM
tpedoBanuem 413.5.1.1-413.5.1.5, a Taxke:

- 413.5.2 B ciy4ae, eciu OTJeJCHHAS [ETb MUTAST OJJHU JICKTPOIIPUEMHHUK;

- 413.5.3 B cityuae, eciu OTJeJCHHAS [ETb MUTAET HECKOJIBKO AJIEKTPOIIPUEMHHUKOB.

413.5.1.1 llemns K0KHA THUTATHCS OT OTACIBHOTO HCTOYHKMKA MHTAHUS:

- pazzenstoliero TpaHchopMaTopa HiH

- HCTOYHHKA TOKa, 00ECIICUYNBAIOIIETO CTENEHb 0E30MACHOCTH PABHOIICHHYIO CTEMEHH 0€30MacHOCTH
paszenstoriero Tpaicgopmaropa.

[epenBuwKHBIE WMCTOYHMKMA MHTAHUS, TMOMKIIOYCHHBIE K CETH, JIOJDKHBI BBIOMpATHCS U
YCTaHABIIUBATHCS B COOTBETCTBUH ¢ 413.2.

CranyoHapHble UCTOYHUKH TUTAHUS:

- TOJDKHBI BEIOMPATHCSI U YCTAHABJIMBATHCS B COOTBETCTBHU € 413.2 nnun

- JIOJDKHBI OBITh TAKMMH, YTOOBI BTOpPUYHAS Il€Nb ObLIa OT/AENEHAa OT MEPBUYHON LEMH U OT
o0onoukK m3oJsinuel, orBevaroiiei TpeboBanusm 413.2. Ecnu Takoil MCTOYHHMK MHUTAET HECKOJIBKO
ANEKTPONPUEMHHUKOB, WX OTKPBIThIC MPOBOASAIINE YaCTH HE JOMKHBI UMETh JJIEKTPUUECKOU CBS3H C
METAIINYECKON 000JI0YKOM UCTOYHUKA TTUTAHUSI.

413.5.1.2 HoMuHanbHOE HAMPSHKEHUE DIIEKTPHUYECKU OT/ISJICHHOM 1ieny He J0JKHO npesbimaTth 500
B.

413.5.1.3 ToxoBenymie 4YacTd ODISKTPUYCCKH OTACICHHOW IIeMM HE JODKHBI HMMETh TOYEK
MIPUCOCIMHEHUS K JPYroi IIENH UITH K 3eMIIe.



Jnst m30exaHWs OINACHOCTH 3aMbIKaHUS Ha 3E€MIII0, 0co00€ BHHMAaHHE JOIDKHO YIEIATHCS
M30JIMPOBAHMIO TOKOBEIYIIMX YacTeH OT 3eMJIH, B OCOOCHHOCTH THOKMX Kabelei 1 IIHypoB.

413.5.1.4 Tubkue xabGeny M NIHYPHI JOJDKHBI OBITH JAOCTYIIHBI JUII OCMOTpa IO BCEeW JUIMHE, TIe
BO3MO)KHBI MEXaHUYECKHE ITOBPEKICHUSL.

413515 [Jlns pa3geneHHBIX [eNed PEKOMEHAYeTCS HUCIOJIb30BaHWE OTACNBHBIX — TPacc
AJIEKTPONPOBOJOK. Ecim 3T0 HEBO3MOXKHO, HEOOXOMMO HCIIOIB30BATh B OOIIIEH 31EKTPOIPOBOJIKE JUIS
pa3neneHHBIX ceTed KabOemu 0e3 METaJUIMYEeCKHX IIOKPOBOB, H3OJMPOBAHHBIE MPOBOJHUKH,
TIPOJIOKEHHBIE B HM3OJISILIMOHHBIX Tpy0ax, KopoOax WM KaHaJlaX, MPH YCIOBHH, YTO 3TH Kabenmu u
MIPOBOJTHUKN PAacCYMTaHbl HAa CAMOE BHICOKOE HallpsDKEHHE, NPUCYTCTBYIOIIEE B CETH, M Ka)/as Lielb
3alyIIeHa OT CBEPXTOKOB.

413.5.2 Ecnu orzenpHasi LeNb MUTAET TOJBKO OAWH 3JIEKTPONPUEMHUK, OTKPBHITHIE MPOBOASIINE
YacTH e HE JODKHBI OBITh NPUCOEAWHEHBI HM K 3alIMTHOMY IPOBOTHHKY, HH K OTKPBITHIM
MPOBOJSIIIMM YaCTSIM APYTHX LIEHeH.

413.5.3 Ecnm mpuHsATBIE Mepbl JJsl 3alUTHl OTAEJIEHHOM LENUW OT IOBPEXICHUS W Tpo0os
M3OJIALMHM, TO MCTOYHMK nHTaHusi, coorBercTByroumid 413.5.1.1, Moxer nuTath HECKOIBKO
AJIEKTPONPUEMHHKOB ITPH YCJIOBHH BBITIOIHEHUS CIIEAYIOMINX TPeOOBaHHN:

413.5.3.1 oTKpBITHIC TPOBOIAIINAE YACTH OTJCICHHON TSN TOJKHBI OBITH COSMHEHBI MEKIY COOOMH
W30JIMPOBAHHBIM HE3a3E€MJICHHBIM TIPOBOJIHMKOM CHCTEMBI YpaBHHMBaHHs IIOTEHIMAJOB. Takue
NPOBOJJHUKU HE JIOJDKHBI OBITH COEJMHEHbI HU C 3AIIUTHBIMH TPOBOJAHMKAMH, HU C OTKPBITHIMH
MPOBOJSIIIMH YaCTSIMH JPYTUX Iieneld, HU CO CTOPOHHUMH TPOBOJISIIIMMY YacTsIMHU;

413.5.3.2 Bce mITETICENbHBIE PO3ETKH JODKHBI MMETh 3allUTHBIH KOHTAKT, KOTOPBIH JOJKEH ObITh
NPHUCOEMHEH K CUCTEeMe YpaBHUBAHMS NIOTEHINAIOB, B cooTBeTcTBHU ¢ 413.5.3.1;

413.5.3.3 Bce rubOkue kabenu, 3a HMCKIIOYEHHEM MHTAIOIMX oOopynoBaHue kiacca I, momkHbI
UMETh 3aIIUTHBIA TPOBOJHHUK, NPHMEHSEMbII B KadeCcTBE NPOBOJHUKA CUCTEMbl YpaBHHUBAHHS
NOTEHIINAJIOB;

413.5.3.4 npu 1BOWHOM 3aMBIKaHWH pa3HbIX (a3 Ha JHE OTKPBITHIE MPOBOJISIINE YaCTH YCTPOHUCTBO
3alUTHl JOJDKHO O0ECIeUrBaTh OTKJIIOUEHUE NMUTAHHS 32 BPEMs OTKIFOYEHUs, ONpe/ielieHHOe B Tall.
41A.

KittoueBble clioBa: 3J€KTPOYCTAHOBKHU 3/IaHHH; oOecrieueHre 0e30MacHOCTH; 3alUTa OT MOPaXKEeHHS
AJIEKTPUUECKUM TOKOM; 3allMTa OT IPSIMOr0 M KOCBEHHOIO MPHKOCHOBEHWIT; 3aIlUTa MOCPEACTBOM
cucremsl BCHH; 3ammura mocpencrsom cucremsl 3CHH; 3ammTa mocpenctBom cuctembl @CHH,;
M30JSIIMSL  TOKOBEIYLIMX 4YacTel; NPUMEHEHHE OrpaKICHHMH M O00OJNOYeK; YCTaHOBKa Oapbepos;
pa3MeleHrue BHE 30HBI JOCATAEMOCTH; 3all[iTa MOCPEACTBOM YCTPOMCTB 3aIUTHOIO OTKIIOYCHHUS,
ABTOMATHUYECKOE OTKITIOUEHHE MMUTAHUS; IIEKTPHYECKOE pa3ieieHue Iernei



