FOCT P 50571.4.43-2012/M3K 60364-4-43:2008

pynna E71

HALI,I/IOHAJ'IbeII?I CTAHOAPT POCCUNCKOW SEOEPALNN
ONEeKTPOYCTAHOBKN HU3KOBOSbTHbIE
YacTtb 4-43

TPEBOBAHMA MO OBECIMNEYEHNIO BE3OMNACHOCTW. 3AWLWTA OT
CBEPXTOKA

Low-voltage electrical installations. Part 4-43. Protection for safety. Protection
against overcurrent

OKC 29.120.50
91.140.50
OKI134 3700

[arta BeegeHus 2014-01-01

Mpeaoucrnosue

1 MNOAMOTOBJIEH MoOCKOBCKMM  WHCTUTYTOM 3HeprobesonacHoctn W
aHeprocbepexeHusi Ha OCHOBE ayTEHTUYHOrO MepeBoda Ha pPYCCKUM  s3blK
MeXOyHapo4HOro cTaHgapTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum KomuTeTOM MO cTaHgaptudaumm TK 337
"OneKkTpuyeckne yCTaHOBKU 30aHNA"

3 YTBEPXOEH W BBEOEH B [OEWCTBME [pukaszom PenepansHoro
areHTCcTBa N0 TEXHUYECKOMY PerynmpoBaHuo U meTponorim ot 15 Hosopa 2012 1. N
865-cT

4 HacTtoswmmn ctangapT uaeHTuYeH mexagyHapogHomMy ctaHgapty MOK 60364-4-
43:2008* "HM3KOBOMbTHbIE AnekTpu4eckne yctaHoBkn. Yactb 4-43. 3aumta gns
obecneyenns 6esonacHocTn. 3aumTa ot cBepxtoka (IEC 60364-4-43:2008 "Low-
voltage electrical installations - Part 4-43 - Protection for safety - Protection against
overcurrent").

* JocTyn K MexayHapOAHbIM U 3apybexHbIM JOKYMEHTaM, YNOMSAHYTbIM 30eCb U
ganee no TEKCTy, MOXHO MOny4uTb, nMeperas no CCbIIKE Ha  canT
http://shop.cntd.ru. - NMpumevaHne nsrotosutenst 6asbl JaHHbIX.
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HanmeHoBaHue HaCTOSLEro CTaHpapTa N3MEHEHO OTHOCUTENBHO
HaVMEHOBaHNSI YKa3aHHOTO MEXOYHApO4HOro CcTaHgapTa [Afs NpYMBEAEHMS B
cootBetcTBMe ¢ [OCT P 1.5 (nyHKT 3.5) n ¢ obumm HammeHoBaHMEM KOMMJieKca
HauwnoHanbHbIX cTangapto FOCT P 50571.

Mpy nNpUMEHEHUM HACTOSALWIEro CTaHAapTa PEeKOMEHAYETCS WCMONb30BaTb
BMECTO CCbIfIOMHbIX MEeXOyHapoAHbIX CTaHO4apTOB COOTBETCTBYHOLLME UM
HauWoHanbHble cTaHaapTbl Poccuinckon depepaunm

5 BSAMEH[OCT P 50571.5-94 (M3OK 364-4-43-77), [OCT P 50571.9-94 (M3K
364-4-473-77)

lpasuna npumeHeHusi Hacmosuwie2o cmaHdapma ycmaHosneHbl 6 [OCT P
1.0-2012 (pasden 8). Hpopmayuss 06 USMEHEHUSIX K HacmosiuemMmy cmaHdapmy
nybriukyemcsi 8 exe200HOM (Mo cocmosiHurw Ha 1 sHeaps mekywe20 eoda)
UHghopmayUuoHHOM yKasamersie "HauyuoHarnbHble cmaHOapmebl”, a oguyuarnbHbil
meKkcm u3MeHeHUUl U rornpasokK - 8 eXeMecsYHOM UHGhOpMayUOHHOM yKa3amersie
"HayuoHarnbHble cmaHOapmbl”. B criydae nepecmompa (3aMeHbl) unu OmmeHb!
Hacmosuwe2o cmaHOapma  coomeemcmeyujee  ygedomrieHue  bydem
onybrniukogaHo 8 brnuxaliweM 8bllyCKe eXeMeCcsYHo20 UHGOopMayUOHHO20
ykaszamerns "HayuoHarnbHble cmaHOapmal”, Coomeemcmaeyrowas UHpopmayus,
ysedoMrieHUe U meKcmbl pa3Mew,aromcs makxe 8 UHGOpMalyUOHHOU cucmeme
obwez2o rnonb3o8aHus - Ha oguyuanbHoMm catime ®PedeparibHO20 azeHmecmea ro
MmeXHUYeCKoMYy peayrupogaHuro U Memporsioa2uu 8 cemu MMIHmepHem (gost.ru)

430.1 O6nacTb NpUMeHeHUsA

Hactosaumin cTaHgapT YycTaHaeBnuBaeT TpeboBaHus K 3awmTte  paboumx
NPOBOAHWKOB  OT  BO3AEWCTBUA  CBEPXTOKOB  OOHUM UMM HECKOSbKUMM
YCTPOWCTBaMK, MNPOM3BOASALLMMN aBTOMaTU4ECKOE OTKIMIOYEHNE OT WUCTOYHUKA
NUTaHus B crydae neperpy3ku (pasgen 433) u B cliyd4ae KOPOTKOro 3aMblKaHWs
(pasgen 434), kpome criydyaes, r4e CBEPXTOK OrpaHUM4MBaETCS B COOTBETCTBMMU C
pasaenom 436 nnu rae BbINOMHAKTCSA YCroBus, NnpuBeaeHHble B 433.3 (OTcyTCcTBME
HeobXooMMOCTMN YCTAHOBKM YCTPOMCTBA 3aumTbl OT neperpy3kum) um B 434.3
(oTcyTCcTBME HEOBXOOAUMOCTM YCTAHOBKM YCTPOWCTBA 3alMTbl OT TOKA KOPOTKOro
3aMblKaHus).

B cTaHpapTe Takxe ycTaHOBMEHbl TpebGOoBaHMA M YCrOBUS MO KOOPAWMHAL MM
paboTbl YCTPONCTB 3aLLMThl OT NEPErpy3kn 1 yCTPONCTB 3aLUMThl OT TOKA KOPOTKOro
3amblkaHus (CM. pasgen 435).

MpymeyaHne 1 - Pabounii npoBOAHMK, 3ALMLLEHHBbIA OT MEpPErpy3kn B
COOTBETCTBUM C pasferiom 433, cuntaeTcs Takxke 3ayLLEeHHbIM OT MOBPEXOEHWUNA,
B pesyribTare KOTOPbIX BO3HMKAOT CBEPXTOKU, NOA0OHbIE TOKaM NeperpysKku.

MprmeyaHne 2 - TpeboBaHUs HACTOALLEro CTaHA4apTa HE YYUTbIBAKOT BHELLHME
BO3JeNCTBUS.

MpumeyaHne 3 - YcTpoucTBa 3almTbl MPOBOAHUKOB COMflACHO CTaHOapTy He
o6s3aTensHO 3awmwiaoT 06opyaoBaHne, CoegUHEHHOE C NMPOBOLHMKAMM.

MpymeyaHne 4 - [nbkne kabenmm (LWHypbl), coeanHsirome 0b6opyaoBaHME C
MOMOLLUBIO BUSIOK U PO3ETOK CO CTauMOHapHbIMW YCTaHOBKaAMW, He BXOAAT B
obractb pacnpocTpaHEeHUs HacTosWero cTaHgapTa W He ob6s3aTenbHo
3aLLMLLAKOTCA OT CBEPXTOKA.

MpymeyaHne 5 - PaszbeguHeHMe NMPOBOAHMKOB B HACTOSILLEM CTaHOapTe He
O3Ha4aeT oTaeneHune B uendx 6e3onacHocTu.

430.2 HopmaTuBHbIE CCbINKU
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B HacTosilem cTaHgapTe UCnosb30BaHbl HOPMATUBHBIE CChISIKU Ha criegyolwme
cTaHgapTbl®, Npu 3TOM ANA HeAaTUPOBaHHbLIX CChINOK AEeVCTBUTENbHBIM SBNSETCH
nocriegHee wusgaHve COOTBETCTBYIOLErOo HOPMAaTMBHOIO [OOKYMeHTa, (BKMo4vas
nonpaBKu):

* Tabnmuy COOTBETCTBUS HaLMOHAMbHbIX CTaH4APTOB MEXOyHapOo4HbIM CM. MO
ccbinke. - MNpumeyaHve narotoBuTens 6asbl AaHHbIX.

MOK 60269-2 [lpegoxpaHutens nraBKMe HM3KOBOMbTHble. YacTb 2:
[dononHutenbHble TpebOBaHWS K MraBKUM MNpegoXpaHUTEnsM, MCMoSb3yeMblM
KBanMULUUPOBaHHbLIM  NepcoHasnioM  (rmaBHbIM ~ 06pa3oM,  MPOMBbILLIEHHOMO
Ha3Ha4YeHus). Mprmepbl CTaHOapTM3MPOBAHHbIX cucTem NraBKMX
npegoxpanutenen or A pgo J [[EC 60269-2 Low-voltage fuses - Part 2:
Supplementary requirements for fuses for use by authorized persons (fuses mainly
for industrial application) - Examples of standardized systems of fuses A to J]

MOK 60269-3 [llpegoxpaHuTeny NnNaBKME HU3KOBOMbTHble. Yactb 3:
JdononHutenbHble TpebOBaHUS K MAaBKUM MNpegoXpaHUTENsiM, MCMOoSb3yeMblM
HeKBanMMUMPOBaHHbIM  MepcoHarioMm  (rmaBHbIM ~ obpas3om, 6bITOBOrO M
aHarnornyHoro HasHavenus). lMpumepbl CTaHAAPTM3MPOBAHHBIX CUCTEM MNABKUX
npegoxpanutenen ot A pgo F [IEC 60269-3 Low-voltage fuses - Part 3:
Supplementary requirements for fuses for use by unskilled persons (fuses mainly
for household or similar applications) - Examples of standardized systems of fuses
Ato F]

MOK 60269-4 [pepoxpaHutenu nraBKMe HU3KOBOSbTHble. YacTb 4.
HononHutenbHble  TpeboBaHMA K  MMaBKMM  BCTaBkam  ANs  3awmTbl
nonynpoBogHukoBbix ycTtponcTtB (IEC 60269-4 Low-voltage fuses - Part 4:
Supplementary requirements for fuse-links for the protection of semiconductor
devices)

MOK 60364-4-41 JnekTpnyeckmne yctaHoBkM 3gaHuin. Yactb 4-41. 3awmrta ons
obecneyenns 6esonacHocTu. 3awmta ot anekTpuyeckoro ygapa (IEC 60364-4-41
Low-voltage electrical installations - Part 4-41: Protection for safety - Protection
against electric shock)

MOK 60364-5-52:2001 GnekTpudeckme yCTaHOBKM 3a4aHui. YacTb 5-52. Beibop
M ycTaHoBka arnekTpoobopynosaHua. Cuctembl nposogkn (IEC 60364-5-52
Electrical installation of buildings. Part 5-52. Selection and erection of electrical
equipment. Wiring systems)

MOK 60439-2 Annapatypa KOMMYTaAUMOHHasi M MexaHu3Mbl YynpaBfeHus
HM3KOBOSIbTHbIE KOMMMEKTHble. YacTb 2. YacTHble TpebGoBaHUS K cucTeEMam
cbopHbIX wWuH (wmHonpoBogam) [[EC 60439-2 Low-voltage switchgear and
controlgear assemblies - Part 2: Particular requirements for busbar trunking
systems (busways)]

MOK 60724 TemnepaTypHble npefenbl KOPOTKOrO  3aMblkaHua  Ans
anekTpudeckmx kabenen Ha pacyeTHble HanpskeHuss 1 kB (Um=1,2 kB) n 3 kB
(Um=3,6 kV) [IEC 60724 Short-circuit temperature limits of electric cables with rated
voltages of 1 kV (Um=1,2 kV) and 3 kV (Um=3,6 kV)]



M3K 60898 (Bce yacTn) Bbiknoyatenu aBTomaTuyeckuMe Ons MakCUManbHON
TOKOBOW 3aLLyThl YCTAaHOBOK GbITOBOrO M aHanorm4yHoro HasHadeHus. [[IEC 60898 (all
parts) Circuit-breakers for overcurrent protection for household and similar
installations]

MOK 60947-2 Annapatypa KOMMYTaAUMOHHAsi W MexaHu3Mbl YynpaBreHus
HU3KOBOJSIbTHbIE KOMMMekTHble. YacTb 2. lNpepbiBaterm uenu (IEC 60947-2 Low-
voltage switchgear and controlgear - Part 2: Circuit-breakers)

MOK 60947-3 Annapatypa KOMMYTAUMOHHAash M MEXaHW3Mbl YnpaBieHus
HM3KOBOSMbTHbIE  KOMMMeEKTHble. YacTb 3. Bblknoyatenn, pasbeguHuTeny,
BblKMOYaTenu-pasbeanHuTeny n 6noku npepoxpanHutenen (IEC 60947-3 Low-
voltage switchgear and controlgear - Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units)

MOK 60947-6-2 Annapatypa KOMMYyTauUWOHHas M MeXaHW3Mbl YrnpaBrieHus
HU3KOBOSbTHbIE KOMMJSIEKTHble. YacTb 6-2. MHorodyHKUMOHanbHaa annaparypa.
KommyTaLmoHHble ycTporcTBa (Mnm annapatypa) ynpaeneHus n 3aumtbl (CPS)
[[EC 60947-6-2 Low-voltage switchgear and controlgear. Part 6-2: Multiple function
equipment. Control and protective switching devices (or equipment) (CPS)]

M3K 61009 (Bce uactn) Bbiknioyatenn aBTomMaTMyeckue, paboTalome Ha
OCTaTOYHOM TOKE, CO BCTPOEHHOW 3almMTOM OT CBEPXTOKOB ObITOBblE U
aHarnorm4Horo HasHa4vyeHust (RCBO's)

IEC 61009 (all parts) Residual current operated circuit-breakers with integral
overcurrent protection for household and similar uses (RCBOs)

M3K 61534 (Bce yacTn) Cuctemsl LULMHONPOBOA OB

IEC 61534 (all parts) Powertrack systems

430.3 O6wme TpeboBaHUA

3awuTHbIE YCTPOWCTBA AOSDKHbI OTKMOYaTb JOOOM CBEPXTOK B MPOBOAHMKAX
SIIEKTPUYECKON LEenn npexae, YeM TakOM TOK MOXET Bbl3BaTb OMAacHOCTb U3-3a
TENMoBbIX UM MEXaHUYECKNX BO34ENCTBUN, BPEAHbIX A4S M30MAL MM, COeaNHEHWUN,
OKOHLIEBAHWUM NN MaTePNanoB, OKPYKaOLLMX MPOBOAHMKM.

431 TpeboBaHus K pasnnMyHbIM TUMNam Lienemn

431.1 3awmTa NIMHEeUHbIX NPOBOAHUKOB

431.1.1 OG6HapyxeHne cBepxToka [OOMKHO ObiTb obecnevyeHo AnNs Bcex
FNIMHENHbIX MPOBOAHMKOB, KpOME Crny4vaes, npuBeaeHHbIX B 431.1.2.

OTO [OOMKHO BbI3BATb pasbeduHEeHWe MNPOBOAHMKA, B KOTOPOM CBEPXTOK
oBHapyxeH, HO He 065s3aTeNnbHO pas3beanHeHne Apyrmx paboumnx NPOBOAHNKOB.

Ecnu pasbeguHeHne ogHon dpasbl MOXET MPUBECTU K OMACHOCTU, HanpuMmep B
cnyyae nuTaHus  Tpexdia3Horo  ABuratens, [OOimkHbl  OblTb  MPUHSATHI
COOTBETCTBYHOLLME MEPbI.

431.1.2 B cuctemax TT wrm TN, ana uenen, NOOKMHOYEHHbLIX K FIMHENHBIM
NPOBOLAHMKAM W B KOTOPbIX HEWUTparnbHbI MPOBOOHMK HE WCnonb3yeTca Ans
pacnpenenennsi, OoNyckaeTca He npegycmatpvBaTb OOHapyKeHWe CBEpXTOKa B
OOHOM M3 JIMHEMHBIX MNPOBOOHMKOB, MpW  YCIIOBUW, YTO OLHOBPEMEHHO
BbIMOMHAITCA CrneaytoLme ycnosus:

a) Ha CTOpOHE WCTOMHMKA MUTaHUA JTOM Lenn WuMeeTcs 3aumta  Ans
obHapy>XeHNs1 HECUMMETPUYHOW Harpy3ku U npegHasHavyeHHas ana pasbeguHeHUs
BCEX JIMHENHbIX MPOBOAHWUKOB;



b) Ha cTOpoHEe Harpy3ku 3aMTHOrO YCTPONCTBA, YNOMSIHYTOrO B NepeymcrieHnn
a), HewWTparnbHblA NPOBOAHMK He WCMNOnb3yeTcs ANns  pacnpeferneHns  oT
MCKYCCTBEHHOW HENTPasibHOM TOYKM.

431.2 3awmTa HeMTpanbLHOro NPOoBOAHMKA

431.2.1 Cuctembl TT utnn TN

B cnyyae, ecrm nnowanb NOMNEPeYHOro CeYeHns HenTparnbHOro NPOBOAHMUKA
9KBMBANEHTHA CEYEHU0 JIMHEWHbIX MNPOBOAHMKOB W OXMOAEeMbii TOK B
HEUTpanbHOM MNPOBOAHWKE HE MPEBbILAET 3HA4YeHUs TOKa B  JIMHEWHOM
NPOBOAHMKE, TO HET HEOH6XOOMMOCTI B OGHapPYXEHNM CBEPXTOKA 418 HEUTParbHOro
NPOBOLHMKA U YCTAHOBKM OTKIIOYAKLLEro yCTPOMUCTBa 45151 9TOro NPOBOAHUKA.

Ecrm nnowaab nonepeyHoro ceveHmst HeMTpanbHOro NPOBOAHMKA MEHbLLE YEM
y NMHEnHoro, HeobxogmMmo obecnevntb OOHapyXeHWe CBEPXTOKa B HENTparbHOM
npoBogHuKke. 3TO OOHapyXeHMe [OSPKHO BbI3BaTb pa3befuHEHWEe JNMHENHbIX
NPOBOLHMKOB, HO HE 00A3aTEeNbHO HENTPAribHOrO NPOBOAHUKA.

B oboux cnyyasx HenTpanbHbIA NPOBOOAHUK OOSKEH ObiTb 3alMLIeH OT TokKa
KOPOTKOro 3aMblKaHUs1.

MpumevaHve - OTa 3awmTa MoxeT bbiTb obecneveHa 3aWwnTHbIM YCTPONCTBOM
OT CBEPXTOKa JIMHEVHbIX NPOBOAHMKOB. B 3TOM cnyyae HeT HeobxoaumocTu
obecneyeHns 3amMTbl OT CBEPXTOKA B HEWTPAribHOM NPOBOAHMKE UM B YCTaHOBKE
OTKIIHOYaIoLLEro yCTpoMCTBa 4518 3TOr0 NPOBOAHMUKA.

B cnyyae ecrnm oxupaembli TOK B HeWTparibHOM MPOBOAHWUKE MpeBbllaeT
3Ha4YeHne ToKa B JIMHENHbIX NPOBOAHUKAX, TO MPUMEHSIOT TpeboBaHusa 431.2.3.

3a VCKMYeHnem pasbegnHeHuns, TpeboBaHns ONs HEMTpanbHOro NPOBOAHMKA
npumeHsoT K PEN npoBogHuky.

431.2.2 IT-cucremsol

B cucteme c pacnpegenuTtenbHoOM HeuTpanbio Heobxogmmo obecnevntb
obHapyxeHne CcBepxToka ANs HeWTpasnbHbIX MPOBOAHMKOB KaXOgow  Lienw.
O6HapyxeHne CBepxToka [OO/PKHO BbI3BATb pas3beduHEHME Bcex paboumx
NPOBOLHMKOB COOTBETCTBYIOLLEN LENU, BKIOYas HEUTParbHbIM MNPOBOAHMK. OTa
Mepa He sBnAeTcss He0bXOANMON, ecru:

- AAHHbIN HENTparnbHbIN NPOBOAHUK 3GXAEKTUBHO 3alLMLLIAETCHA OT CBEPXTOKA, a
3aWMTHOE YCTPOMCTBO YCTAHOBSIEHO CO CTOPOHbI MUTaHUS, HaNpMMep, Ha BBOAE B
YCTaHOBKY UIn

- €CIV [aHHasa uenb 3alMLIaeTCs 3almMTHbIM YCTPOMCTBOM, YrpaBliseMblM
anddepeHumanbHblM  TOKOM C  pacyeTHbIM  AuddepeHumarnbHbiM - TOKOM, He
npesbiwarowym 0,2 OT AfuTenbHO AONyCTUMOrO TOKa COOTBETCTBYHOLLErO
HenTpanbHOro NPoBOAHMKA. OTO YCTPOMCTBO OOSPKHO OTKMoYaTb Bce pabouyue
NPOBOLHMKA COOTBETCTBYIOLLEN LlenW, BKMAKYaa HeWTpasrbHbIA  NPOBOAHUK.
YCTPONCTBO OOMMKHO MMETb AOCTATOYHYK OTKIHOYatoLLyt0 CMOCOBHOCTL ANA BCEX
MOSOCOB.

[MpumevaHue - IT-cuctemy c pacnpefeneHHon HenTparnbk UCMONb3oBaTh He
pekoMeHayeTCcS.



431.2.3 ToKM BbICLUMX FAPMOHUK

O6HapyxeHne neperpyskm OOSKHO OblTb oGecneyeHo AOns HeWTparnbHOro
NPOBOOHUKA B MHOrOha3HON Cxeme, e rapMOHUYECKNA COCTaB TOKOB B TMHENHbIX
NPOBOAHUKAX TAKOB, YTO OXMOAEMOE 3Ha4YeHMe ToKa B HelTparibHOM NPOBOAHMKE
MOXET MPEBbLICUTb OMMUTENbHO [O0NyCTUMbIA TOoK. OBHapyxeHue neperpyskum B
HEMTpanbHOM MPOBOAHUKE OO/PKHO  BbI3blBaTb  pa3beAUHEHVWE  NIMHEWHbIX
NPOBOOHUKOB, HO He o00sA3aTenbHO HeWTpanbHOro MNpPOBOAHMKA. Tam rme
HenTparnbHbIN NPOBOAHMK pasbeauHsaeTcs, npumMmeHsitoT 431.3.

Mpumeyanre - TpeboBaHMA OTHOCUTENBHO 3aLLMThl HEUTParibHbIX NPOBOAHMKOB
npueeaeHsl B MOK 60364-5-52.

431.3 PazbeauHeHue n NnOBTOpPHOE coeAnHEeHne
HeUTpanbHOro NPOBOoAHUKA B MHOIo(a3HbIX cUcTeMax

Tam, rae TpebyeTcs pasbeauHeHe HEWTParnbHOro NPOBOAHMKA, pa3beanHeHNe
N NOBTOPHOE COEAUHEHME BbINMOMHAETCA TakuM 0Opa3oM, YTOObI HeWTparnbHbIN
NPOBOAHUK He ObIN pasbeanHEH [0 pa3beaHEHUs NMMHENHBIX MPOBOAHUKOB U Obin
NMOBTOPHO COEAWHEH OAHOBPEMEHHO C WM neped COeAMHEHWEM TMHENHbIX
NMPOBOAHMKOB.

432 Knaccudgpumkauma 3almMTHbIX YCTPOUCTB

3amTHbIe YCTPONCTBA KNacCcuduumpytoTcs B COOTBETCTBMM € 432.1-432.3.

432.1 YcTpouncraa, obecneymBaroLime 3almTy OT TOKa
neperpy3kum n oT TOKa KOPOTKOro 3aMblKaHUA

3a ncknoveHnem TpeboBaHus, npmBegeHHoro B 434.5.1, ycTporcTBa 3aWmThl
OT TOKa neperpysky 1 OT TOKa KOPOTKOro 3amMblKaHWs AOMMKHbl BbITb CMOCOBHBIMU K
OTKIIOYEHUO NMIBOro CBEPXTOKA, BKIOYas OXMAAeMoe 3HayYeHue TOKa KOPOTKOro
3aMblKaHUs B TOYKe, I[[le YCTPOMCTBO YCTAHOBIIEHO. B KayecTBe Takux yCTPONCTB
MOryT MCNOMb30BaTbCA:

- aBTOMaTU4eCKue BbIKItoYaTenm ¢ KOMOMHUPOBAHHLIMU pacLenUTENsIMU,;

- BbIKIKOYaTENM B COMETAHUN C NPEAOXPaHUTENAMU;

- IPeaoXpaHnTENM C NNaBKMMKM BCTaBKaMu C XapaktepucTtukon gG.

MpymeyaHne 1 - lMnaBkMW NpegoxpaHUTENb BKIIOYAeT BCE 4acTu, KOTopble
POPMUPYIOT KOMMSIEKTHOE 3aLLMTHOE YCTPOMCTBO.

MpumevaHne 2 - He wucknoyaeTcsl BO3MOXHOCTb WCMOMb30BaHUS OPYrnx
3aLMTHbIX YCTPONCTB, €Cin BbINOnHAKTCA TpeboBanns 433.1 n 434.5.

432.2 YcTpounctea, obecneymBaroLlime 3aWmTy TONbKO OT
TOKa neperpysKku

3awuTHbIE YCTPOUCTBA A0SPKHbI YOOBNETBOPUTL TpeboBaHuaM pasgena 433 u
MOMYT WUMETb OTKIIOYaIOLY0 CMNOCOBHOCTb HWXE 3HaYeHUs OXUOAeMoro Toka
KOPOTKOrO 3aMblKaHus B TOYKeE, I4e YCTPOMCTBa yCTaHaBIMBAKOTCS.

MpymevaHne 1 - OObIYHO MPUMEHSAOT YCTPOWCTBaA C OOpaTHO 3aBUCMMOWN
BPEMSATOKOBOW XapaKTEPUCTUKOMN.

MpumeyaHne 2 - [lpegoxpaHutenn C nfiaBkMMKM BCTaBkamu Tuna aM He
npefHa3Ha4YeHbl AN 3aWwmMThl OT Neperpysku.

432.3 YcTtpouncrtBea, obecneymBaroLime 3auTty TONbKO OT



TOKa KOPOTKOIo 3aMbliKaHUA

3awmTHble ycTponcTBa, obecneymBarome 3amTy TONMbKO OT TOKa KOPOTKOro
3aMblKaHWs, MOTyT YCTaHaBMMBATLCA TaMm, IAe 3almTa OT neperpys3ku JocTuraeTca
ApYrMMX CpeacTBaMuM UM r4e B COOTBETCTBUMM C TpeboBaHuamu pasgena 433
AOMNyCKaeTCAa He yCTaHaBNMBaTb 3alMTy OT Neperpy3kun. Takoe yCTPONCTBO LOSPKHO
ObiTb CNOCOGHBLIM K OTKIOYEHUO foOOro CBEPXTOKA, BKMKYasa oOxugaemoe
3Ha4YeHNe TOKa KOPOTKOrO 3aMblkaHUA B TOYKE, [Ae YCTPOMCTBO YCTaHOBIIEHO.
Takoe ycTpOMCTBO AOIMKHO YOOBETBOPUTL TpeboBaHuAM pasaena 434.

B kayecTBe Takmx yCTPOMCTB MOMYT UCMOMb30BaTbCS:

- aBTOMaTM4EcCKMe  BbIKMYaTENM  TOMbKO C  9NIEKTPOMarHUTHbIMU
pacuenuTensmu;

- NpeaoXpaHnUTENi C NNaBKUMKU BCTaBKaMun C xapakTepucTtukon gG n aM.

432.4 XapaKTepUCTUKM 3aLUUTHbLIX YCTPOMUCTB

Paboune xapakTepuCTUKM YCTPOMUCTB 3alMTbl OT CBEPXTOKA [OOSDKHbI
yAoBreTBopATb TpeboBaHusAM, ycTaHoBneHHbIM B MOK 60898, MOK 60947-2, MOK
60947-6-2, MOK 61009, MOK 60269-2, MOK 60269-3, MOK 60269-4 nnin MOK
60947-3.

[MpumevaHre - He uckmtovaeTcsl UCMNonb3OBaHWE APYrvx YCTPOUCTB 3almThbl
NpyM  YCIOBUMKW, YTO WX BPEMSATOKOBbIE XapaKTEpUCTUKM  obecnevmBatoT
9KBMBASIEHTHbIN YPOBEHb 3aLLMThI K YCTAHOBIIEHHOMY B 3TOM pasferne.

433 3awmTa OT TOKa neperpysKku

433.1 KoopauHauusa mexay NpoBOAHMKAMMU U 3aLUTHBLIMU
YCTPOUCTBAMM OT Neperpys3ku

Pabouune XapakKTepUucTmkun yCTpOVICTBa, 3aumuarouero kabenb ot neperpy3ku,
OOIDKHbI YOOBNETBOPATL ABYM ClejylOLLUMM YCIIOBUAM!

Ip=i, =1z, (1)

Iy 214515, (2)



rae {/p - pacyeTHbIN TOK Lenu;
f7 - ANMTEnNbHO JoNyCTUMBIN TOK Kabens (cM. pasaen 523);
I, - HOMWHanNbHBIN TOK 3aLLMTHOMO YCTPOMCTBA.

Mpumevanne 1 - Ons perynupyembix 3alMTHBIX YCTPOWCTB TOK J, SBMSETCS
TekyLlen BbiIOpaHHOM ycTaBkon cpabaTbiBaHus;

I9 - TOK HagexHOro OTKIMYEHVs] 3alMTHOrO YCTpOWCTBa 3a 3agaHHoe
cTaHaapTHOe Bpemsi.

3HayeHne TOKa 4, rapaHTVPYIOLLEro HaOEeXHOe OTKMoYEeHNe 3alyTHOro
YCTPOWCTBA, [AOMKHO OblTb YyKa3aHO NPOU3BOAUTENEM WM MNPUHMMAETCs B
COOTBETCTBMM CO CTaHAapPTOM Ha usaenve.

Ecrn 3awpmTa B COOTBETCTBMMU C 3TUM MYHKTOM, BO3MOXHO, He obecneymBaeT
3alWMTY B OMpEAErneHHbIX Crydasix, Hanpumep, OT ANUTENbHOrO CBEpXTOKa

MeHbLUero, 4em I, B 3TUX Cry4yasx AOMKEH paccMmaTpuBaTbCs BOMNPOC O Bblibope
kabensi ¢ 6onbLuen Nrowaabio NONEPEYHOro CEYEHMS.

MpumeyaHne 2 - fp - pacyeTHbIV TOK MMHENHOrO MNPOBOAHMKA U ANIMTENbHbIN
TOK HEMTpanbHOro NPOBOAHUKA B Cly4ae BbICOKOro YPOBHA TPEeTbeN rapMOHUKN.
MpymeyaHne 3 - ToOK HageXHOro OTKMYEHUS 3alMTHOrO YCTPOWCTBA,

3afjaHHOE CTaHOapTHOE 3Ha4YeHUne, MOXET TaKXXe ObITb 0603Ha4YeH Kak ft nnn ff‘
cormacHo CTaHgaptaMm Ha wusgernue. O0603Ha4eHuns ft n ff‘ ABNAOTCA

AOMOSHUTENbHBIMU MO OTHOLLIEHWMIO K 0Bo3HadeHwo f; n crnegyeT obpawarb
BHYMaHWe Ha KOPPEeKTHOEe NPUMEHEHWe 3Ha4YeHN U NHOEKCOB.

MNpumeyanve 4 - CMm. npunoxeHve B ans unmocTtpauum ycrosuin (1) u (2) us
433.1.

MpumeyaHne 5 - B kayecTBe pacyeTHOrO ToKa [p MOXHO MNPUHATb

haKTUYECKMIA TEKYLLMIA TOK £, MOCne NpYMEHEHUsI MONpPaBoOYHbIX KO3(AMLNEHTOB
(cm. pasgen 311).

433.2 MecTa yCTaHOBKU YCTPOMUCTB 3aLUUTbLI OT Neperpys3Ku

433.2.1 YcTponcTBa 3awmTbl OT neperpy3kv AOmkHbl ObiTb YCTaHOBIEHbI B
TOYKax, rge MNPOUCXOAUT U3MEHEHWE MapamMeTpoB CETU, Takue Kak M3MEHeHue
nroLwaamn nonepeyHoro ceveHns, matepuana NnpoBOAHMKOB, cnocoba MOHTaxa 1nm
pacnonoXeHUs, NPUBOASALLMX K CHDKEHUIO 3HAYEHUN ONMTEeNbHO J0NYCTUMbIX TOKOB
NPOBOLHWKOB, 32 UCKIKOYEHMEM CIlydaeB, NpuBeaeHHbIX B 433.2.2 n 433.3.

433.2.2 YCTpPOMCTBO, 3alpmilaloliee NpoBOOHWK OT neperpyskn, MoxeT ObiTb
YCTaHOBMEHO 3@ TOYKOW M3MEHEHUs1 (U3MEHEHUe MIoLWaan NonepeyvyHoro ceveHus,
mMaTepuana npoBOAHMKOB, CNOco6a MOHTaXa UM pacnosiokeHWs), ECNX Ha ydacTKe
MeXOy TOYKOW, rae MNpPOUCXOAUT M3MEHEHME, U MECTOM YCTaHOBKM 3alUMTHOro
YCTPOWCTBA HET HM OTBETBJSIEHHbIX LieMNen, HN PO3ETOK MU cobntogaeTcs No KpamHen
Mepe OHO M3 CreayoLWmMxX ABYX YCIIOBUNA:

a) NPOBOOHUK 3alMLIEH OT TOKa KOPOTKOrO 3aMblkaHUS B COOTBETCTBUM C
TpeboBaHusMM pasgena 434;



b) annHa npoBogHMKa He NpeBbIWAET 3 M M OH YCTAHOBIIEH TakMM CNocobom,
4yToObl ObIN CBEOAEH K MUHMMYMY PWUCK KOPOTKOrO 3aMblKaHWsi, BO3HWUKHOBEHWS
noxapa unu NopaxkeHns Niogen aNekKTpU4ecknm Tokom (cm. 434.2.1).

MMpymeyaHne - YCTaHOBKa COrfacHO nepeducrieHnto a) - cMm. pucyHok C.1.
YcTaHoBKa cornacHo nepeduncneHunio b) - cm. pucyHok C.2.

433.3 MecTa, He TpebyoLwmMe yCTaHOBKN YCTPOUCTB
3aWMnTbl OT Neperpy3Ku

TpeGoBaHuA aTOro noapasdena He pacrnpoCTPaHATCA Ha  YCTaHOBKM,
PacronoXeHHbIe B MNOXapPOoOonacCHbIX WMM  B3pbIBOOMACHbLIX 30HaX WM rae
TpeboBaHna Ana crneuuanbHbIX YCTAaHOBOK M MECT PacrorioXeHs onpeaensioTcs
cneumanbHbIMU YCIIOBUSIMU.

433.3.1 O6wme Tpeb60BaHMUA
YCTponcTBa A4S 3almTbl OT NeEperpy3kn He yCTaHaBIMBaIOT:

a) Ons NpOBOAHMKA, PacnofioXKeHHOro Ha CTOPOHE Harpy3ku, e npoucxoasT
N3MEHEHME MMoLaan MOoMepeyHoOro CevyeHus, matepuana npoBOL4HMKOB, crnocoba
MOHTa)a WM pacnosioXeHUs, KOTOpbIA 3OEeKTUBHO 3alLMLLgeTCa OT Mneperpysku
3aLMTHBLIM YCTPOMUCTBOM, PACMONOXEHHbIM Ha CTOPOHE NMUTaHUS;

b) ona npoBogHWKa, 4Nst KOTOPOrO MarloBEPOATHO MPOTEKaHME TOKa Neperpysku
npy YCroBUW, YTO 3TOT MPOBOAHWMK 3alLMLLEH OT TOKa KOPOTKOrO 3aMblKaHus B
cooTBeTCcTBMM C TpeboBaHuAMKM pa3gena 434 M y Hero HeT HU OTBETBIIEHHbIX
Lenen, H1 PO3ETOK,;

C) eCcnu C aneKTpocHabxkatoLLeit opraHu3aLnelt cornacoBaHbl BONPOCh! 3aLUMThI
OT Meperpyskm CO CTOPOHbI MWUTaHUA Ha BBOAE B YCTaAHOBKY M 4YTO dTa 3awmTa
obecneyvBaeT 3alMTy YacTu YCTaHOBKM MeXdy BBOAOM W pacnpenenmrenbHbIMu
LUMHAMW YCTaHOBKM, NOCNe KOTOPbIX 3allMTa OT Nneperpysku obecneyrBaeTcs;

d) onsa yenen TenekoOMMyHUKaL Wi, ynpaBreHusl, CUrHanmsauum n T.n.
[MprMeyaHre - YCTaHOBKM COrMmacHoO nepevuncreHvsm a), b) n d) - cm. pucyHok
C.3.

433.3.2 MecTa ycTaHOBKM UNU MecCTa, He Tpebylolme YyCTaHOBKM YCTPOMUCTB
3awmTbl OT Nneperpysku B IT-cucremax

433.3.2.1 lNpueeneHHble B 433.2.2 n 433.3.1 TpeboBaHuA O HeOBXOAMMOCTU
YCTAHOBKM WM OTKa3a OT YCTAHOBKW YCTPOWCTB 3alWyTbl OT NEPErpyskn He
npumMeHnmbl K [T-cuctemam, ecnm Kaxgas Lenb, He 3almLieHHas OT neperpysku,
3awmaeTca O4HUM U3 CneayroLwmx cpeacTB:

a) MCNOSb30BaHWe 3alMTHbIX Mep, YCTaHOBMEHHbIX B pasgene 412 MOK 60364-
4-41;

b) sauwmTa kaxgon uenn 3awmTHLIM YCTPOMCTBOM AndepeHLnansHoro Toka,
KoTopoe OyaeT MrHOBEHHO cpabaTbiBaTb NPY BTOPOM MOBPEXOEHUN;



C) AN MNOCTOSIHHO KOHTPOSNMPYEMbIX CUCTEM TOSMIBKO C WCMNOfb30BaHUEM
CUCTEMbI KOHTPONSA N30MALUKN, KOTOpast TaKXKe:

- BbI3blBaET pas3begMHEHNe Lenn npy nepBoM NOBPEXOEHNN UK

- JaeT curHarn, ykasblBalwWwuMin Ha npucyTcTBME noBpexaeHus. loBpexaeHune
AOJDKHO ObITb YCTPAHEHO B COOTBETCTBUM C SKCMyaTaLMOHHLIMK TpeboBaHMAMU U
OLEeHKE CTEMNeHn pMcka npuv BTOPOM MOBPEXOEHNN.

MpymeyaHve - PekomeHOyeTcsl yCTAHOBUTb CUCTEMY KOHTPOSA NOBPEXOEHMUS
n3onsaumm cornacHo MOK 61557-9 [7]. lNpymeHeHne Takon CUCTEMbl MO3BONSET
oGHapyu1Tb W onpeaenuTb MECTOMOMOXEHNE MNOBpeXaeHus wusonaumm 6e3
npepbIBaHUS MUTaHKUA.

433.3.2.2 B [T-cuctemax 6e3 HelTpanbHOro NpoBOAHMKA 3aLLMTHOE YCTPOMUCTBO
OT neperpys3kn MOXeT He yCcTaHaBnMBaTbCs B OAHOM U3 JIMHENHbLIX NMPOBOLHUKOB,
ecriM 3aWmMTHOe YCTPOUCTBO AudxdepeHumnanbHOro ToKa YCTaHaBiMBaeTCs B
KayKOow Lienu.

433.3.3 Cnyyan, korga ponxeH ObITb paccCMOTpPeH BOMpoc o6 oTkase oT
YCTAHOBKM YCTPOMCTBA 3aWTbl OT MNeperpysku wu3 coobpaxeHun
6e3onacHoc

[lonyckaetca He ycTaHaBnMBaTb YCTPOWCTBA ANS 3aWmTbl OT Meperpy3ku B
Luensax nutaHua obopyaoBaHMS, €CnvM BHEe3anHoe pasbeguHEHME LIEnM MOXeT
Bbl3BaTb OMAaCHOCTb WM noBpexaeHue. [pumepbl Taknx crydaeB BKIOYAOT B
cebs:

- Lenu Bo30yxaeHWs1 BpaLAoLLMXCsi MaLLMH;

- Lenu NuTaHns NOAbEMHbIX MarHUTOB,

- BTOPUYHbIE Lenn TpaHcopMaToOpOB TOKa;

- Lenu nuTaHus YCTPONCTB TYLLEHWUS NOXapa;

- uenu nutaHus cuctem 6e3onacHoCcTV (CUrHanmaauumsi, ra3oBble aBapuHbIE
curHanbl 1 T.4.).

MpumeyaHne - B Takux cnyyasx crnegyet obpaTtutb BHUMaHWE Ha
HeoBX0ANMOCTb MOMyYEHM aBaPUIAHOMO CUrHana neperpysku.

433.4 3awmTa OoT Nneperpy3kn NPoBOAHUKOB, COeANHEHHbIX
napannesfibHo

Ecrm obwee 3aumtHOe YCTPOMCTBO 3alMLIAET HECKOSIbKO MPOBOLHMKOB,
COeOMHEHHbIX napannenbHo, TO B LEensX napannenbHbiX MPOBOOHMKOB HE [OSDKHO
ObITb OTBETBMAEHUA UM YCTPONCTB PasbeUHEHNST UK NEPEKITHOYEHNS.

OTOT NOANYHKT He 3anpeLlaeT UCnosib30BaHWe KOmbLEBbIX MPYNMOBbIX Lenei.

433.4.1 PaBHOMepHOe pacnpegerieHMe TOKOB MeXay napansiienbHbIMU
npoBoAHUKaAMMU

Ecrm obwee 3aumtHOe YCTPOMCTBO 3alMLLAET HECKOSIbKO MPOBOLHMKOB,
COeMHEHHbIX NapasnenbHO, TOKM B KOTOPbIX OANHAKOBbI, TO B Ka4eCTBE 3HAaYEHUS

I7, ncnonbsyemoro B 433.1, NpUHMMaETCA Cymma ANUTENbHO AOMYCTUMbIX TOKOB
pa3nnYHbIX NPOBOAHUKOB MpU YCroBUM BbINONHEHUSA TpebosaHun MOK 60364-5-52
[MyHKT 523.7, nepeyncrieHve a)).



433.4.2 HepaBHOMepHOe pacnpegerieHMe TOKOB Mexay napansiesibHbIMU
NpoBOAHUKaAMMU

Tam rge wcnomb3oBaHME  €AMHCTBEHHOTO  MPOBOAHMKA, Ha  diasy,
HepaLMOoHanbHO U TOKM B NapasnesbHbiX NPOBOAHNKAX HEPaBHbI, PACYETHbIA TOK U
TpeboBaHMA OnA 3aWmTbl OT NEPerpy3ku Ans Kaxgoro MNPOBOLHMKA  HYXXHO
paccMOTpPEeTb MHOMBUAYASBHO.

MpumeyaHne - Tokn B napannenbHbIX NPOBOAHUKAX CUUTAKOTCA HEpPaBHbIMW,
€eCnv pasfnmyne mMexay Kakmumu-nmbo Tokamm 6omblie Yyem 10% pacyeTHoro Toka
AN Kaaoro npoBogHuKa (CM. npunoxeHue A, pasgen A.2).

434 3awinTbl OT TOKa KOPOTKOro 3aMblKaHUS

OTOT cTaHAapT paccMaTpuBaET TOMbKO Clydan KOPOTKOrO 3aMblKaHUsi Mexay
NMPOBOAHMKAMU, NPUHaANEXaLLWMN OOHOM U TOW Xe Lienu.

434.1 OnpepeneHne oXxnaaeMbiX TOKOB KOPOTKOro
3aMbIKaHUA

Oxwmpaemble TOKM KOPOTKOrO 3aMblKaHUSA OOIPKHbI ObITh onpeaerneHbl Ans BCex
y3noBbIX Tovek uenu. OnpegeneHne MoxXeT ObiTb BbIMOMHEHO UM BblYUCIIEHNEM,
NN U3MEPEHUEM.

MpymeyaHne - Oxumpgaemble 3HAYEHUSA TOKOB KOPOTKOrO 3aMblKaHWUS B TOYKE
NPUCOEANHEHNST MUTAHUSA MOryT ObiTb MOMydeHbl OT ChAyXObl KOMMYHarbHOro
3NEeKTPOCHabXeHus.

434.2 MecTa yCTaHOBKW YCTPOUCTB 3alUMTbl OT TOKa
KOPOTKOro 3aMblKaHuUA

yCTpOIZCTBa ana  3aup|tbl OT  TOKa KOPOTKOro 3aMblkaHuA cnenyert
yCTaHaB/iMBaTb B TOYKaX, [Ae COKpalleHue nnowaanm nornepeyvyHoro cevYeHud
npoBOAHMKOB UINn Aapyrne nsMmeHeHunA Bbi3biBalOT U3MEHEHUE 3HaYEeHUN ONUTENBHO
AonyCcTtuMbiX TOKOB [MMPOBOAHMKOB, 3a WUCKIKOYMEHMEeM CliydaeB, MnpuBeadeHHbIX B
434.2.1,434.2.2 vin 434.3.

434.2.1 PasnudHble crniydan, paccmatpvBaemMble B 9TOM Moapasfene, He
pacrnpocTpaHATCA Ha YCTaHOBKW, pPaCMOSIOKEHHbIE B MOXapoonacHbIX Wn
B3pbIBOOMACHbIX 30Hax Wnn rme TpeboBaHuA OnA cneumanbHbIX YCTAHOBOK M
MecTaM UX pacrofioKeHUs  OnpedensioTca  crneuunarnbHbIMU - YCrOBUSIMMU.
YCTpoCTBO AN 3almTbl OT KOPOTKOrO 3aMblKaHWUA MOXET ObiTb YCTaHOBIEHO,
AOMOMHUTENBHO K YKa3aHHbIM B 434.2, npu criegyowmx yCroBusix.

B yactm npoBogHWKa Mexay TOYKOM YMEHbLUeHUsI Nriowaan nonepeyHoro
CeYEeHUs UM pyroro N3MeHeHUs 1 MECTOM YCTaHOBKM 3alLMTHOIO YCTPOMUCTBA He
AOIMKHO OblTb HWKaKUX OTBETBMEHWW WM PO3ETOK W 3Ta YacTb NPOBOAHMKA
AoIkHa:

a) He npeBbIWaTb 3 M No ANMHe,

b) 6bITb CMOHTMPOBaHHa Takum O6GpPa3oM, YTOObI CBECTUM K MUHUMYMY PUCK
KOPOTKOrO 3aMblKaHWs1.
MpymeyaHne 1 - OTO ycnoBue MOXeT ObiTb BbIMOSHEHO, HanpuMmep, MyTem
YCUNEHWs 3aMThbl SNEKTPONPOBOAOK OT BHELLHUX BO34ENCTBUN.
[MpymeyaHue 2 - CM. pucyHok D.1;

C) He pacnonaratbcsi B6M3M ropioumnx maTepuarsos.



434.2.2 3alLmTHOE YCTPOMCTBO MOXET ObITb YCTAHOBIEHO CO CTOPOHbI NMUTAHKS
nepeq y4acTKOM YMEHbLUEHHOTO CEYEeHUs U ApYruM U3MEHEHVEM Mpu YCroBuM,
41O OobnagaeT paboyen xapakTepUCTUKON, KOTOpas 3almilgeT 3NeKTPOnpOBOAKY,
PacnosiOKEHHYID Ha CTOPOHE Harpy3ku, OT TOKOB KOPOTKOrO 3amblkaHus B
COOTBETCTBUM C TpeboBaHuamn 434.5.2.

MpumevaHve - TpeboBaHusa 434.2.2 moryT BbITb 06ecneyeHbl B COOTBETCTBUM
C METoAO0M, NpUBEAEHHBLIM B NpurioxeHumn D.

434.3 MecTa, He TpebOyHOLWMe YCTAaHOBKN YCTPOUCTB
3aWMnTbl OT TOKOB KOPOTKOIro 3aMblKaHUS

He TpebyeTcsi ycTaHOBKa YCTPOMCTB 3alMTbl OT KOPOTKOrO 3aMblKaHusS Mpu
YCOBUWU, YTO OQHOBPEMEHHO BbIMOMHAKTCS Criegyowme yCroBus:

- MOHTaX 9MeKTpONpOBOAKM MPOBOAUTCHA Takum obpa3om, 4Tobbl CBECTM K
MUHUMYMY PUCK KOPOTKOrO 3aMblKaHus [CM. nepeyncrenune b) 434.2.1];

- ONeKTPOMpOBOAKM He [OMKHbl OblTb pacrnosiokeHbl BOAM3M  rOpHOYMNX
maTtepuaros.

YcTponcTBa 3aWmThl OT KOPOTKOrO 3aMblKaHWUA MOMYT He yCTaHaBNMBaTbLCH AN
NPUMEHEHUN, TaKMX KakK:

a) NPOBOAHUKWN, COEAMHSIIOLLME reHepaTopbl, NpeobpasoBaTeny, BbINPSMUTENN,
aKKyMynsiTOpHble GaTtapenM C COOTBETCTBYHOLLWMMW MaHENAMW ynpaBreHus, Ha
KOTOpPbIX pa3MeLLeHbl 3aLLTHbIE YCTPONCTBA;

b) uenn, rne pabeanHeHne MOXET Bbl3BaTb ONACHOCTb ANst paboThbl YCTAaHOBOK
(cm. 433.3.3);

C) onpeaerneHHble CXeMbl U3SMepEHUA;

d) B cnydyae, ecnm C 3nEKTPOCHAOXalLWEN OpraHu3auuen CorfnacoBaHbl
BONPOCHI 3alWMTbl OT KOPOTKOro 3aMblKaHUs Ha BBOAE B YCTAHOBKY CO CTOPOHbI
NUTaHUsS U YTO 3Ta 3awmTa obecnevmBaeT 3aWwmTy YacTu YCTAHOBKU MeXOy BBOAOM
N pacnpeaenuTenbHbIMU WMHAMK YCTaHOBKM, NMOCTIe KOTOPbIX 3alumTa OT KOPOTKOro
3aMblkaHna obecneynBaeTcs.

434.4 3awmTa OT TOKa KOPOTKOro 3aMblKaHUSA
NPOBOAHUKOB, COeAUHEHHbIX NapannenbHo

ObLwee 3awmTHOE YCTPOMCTBO MOXET 3alMTUTb MPOBOOHWUKW, COEAWMHEHHbIE
napannenbHo, OT KOPOTKUX 3aMblKaHW/A B Lenu npu YcrioBuKu, 4YTOo pabouue
XapaKTEePUCTUKN ITOrO YCTPONCTBA rapaHTUPYIOT ero addekTUBHYO paboTy, ecnm
NOBpEeXOeHNe NPOUCXOAUT B CaMOM TSDKENOM Crlydae B OOQHOM M3 naparnsieribHbIX
NPOBOAHNKOB. CUMTaeTCs, YTO TOK KOPOTKOrO 3aMblKaHWUS pacnpegeneH mexay
napannenbHbiIMM - NPOBOAHMKAMW  OTHOCUTENBbHO  pPaBHOMEPHO. Tak  MoXeT
paccMaTpmBaTbCA NOBPEXOEHME KOMNbLIEBLIX IPYMNNOBbIX Lienen.

Ecnm paboTta obliero 3awmTHOro ycTpomMcTBa He 3peKTMBHA, TO OOSDKHbI
ObITb NPUHATBI OAHA UIN HECKOMBKO CreaytoLwmx Mep:

a) 3ne|<TponpOBop,|<a AOIPkHa ObiTb BbIMNOMHEHA TakMM Ccnocobom, 4TOoObI
CHM3NTb A0 MWUHUMYMaA PUCK BO3HMKHOBEHUA KOPOTKOro 3aMblKaHWA B nob6om
napannernbHOM MnpoBOAHMKE, Hanpumep, ¢ NOMOLUbKO 3allnTbl OT MEXaHU4eCKOoro
noBpexgeHnda, n npoBOAHUKN OOJTDKHbI ObITb CMOHTMPOBaHbl TakKnM cnocobom,
4YTOObl CHU3UTL A0 MUHAMYMa PUCK MoXapa WM OnacHOCTb MOpaXeHUA nogen
ANIEKTPUHECKNM TOKOM.



b) [ns ABYX NPOBOAHMKOB, COEAUHEHHbIX NapanienbHo, 3alMTHOe YCTPOMUCTBO
AOIKHO ObITb YCTAHOBIIEHO CO CTOPOHbI MUTaHMS ANS KaXOoro napannenbHoro
NPOBOAHMKA.

C) Ecrnm yncno coeauHeHHbIX napannesnbHoO NpoBOAHUNKOB BonbLe OBYX, TO
3almTHOEe yCTpOVICTBO AOIDKHO ObITb YCTaAHOBJIEHO CO CTOPOHbI NMUTaHMA U CO
CTOPOHbI Harpy3ku A4 Kaxgoro napannesribHOro npoBoaHMKa.

[MosicHeHus K Tpe6OBaHI/IFIM OaHHOro NyHKTa npuBeaeHbl B pasgene A.3.

434.5 XapakTepUCTUKUN YCTPOMCTB 3alnNTbl OT TOKOB
KOPOTKOIro 3aMblKaHUA

Jlioboe yCcTpOMCTBO 3aWwmTbl OT TOKOB KOPOTKOrO 3aMblKaHWsi  OOSDKHO
YAOBMETBOPATb TpeboBaHMAM, NpuBeaeHHbIM B 434.5.1.

434.5.1 PacyeTHas oTknMoyawoLwasi cnocobHoCcTb AormkHa ObiTb He MeHblue
OXMOAEMOr0 MaKCUMarbHOro 3HayeHusl TOKa KOPOTKOMo 3aMblkaHWsi B MecCTe
YCTaHOBKM YCTPOWCTBA 3aLLMThI.

[lonyckaeTtca npuMMEHeHWe YCTPOMCTB C 0Oonee HU3KOW OTKMoYaroLen
CNOCOBHOCTBID, €ecnn  3aWwMTHOe  YCTPOMCTBO, uMmelwee  Heobxoaumyro
OTKIHOYaoLLYO CMOCOOHOCTb YCTAHOBIMEHO Ha CTOPOHE NuTaHus. B aTtom crniyvae
XapaKTEPUCTUKN YCTPOWUCTB AO0STKHbI ObITb COrmacoBaHbl TakMuMm obpas3om, YToObl
SHeprusi, NponyLeHHas aTUMN ABYMS YCTPOMCTBaMu1, He MpeBbillana gonycTumoe
3Ha4yeHne, KOTOPOMY MOXET NMPOTUBOCTOATL 6E3 NOBPEXAEHNSA YCTPONCTBO 3aLLMThI
Ha CTOPOHE Harpy3kun 1 NPOBOLHUKW, KOTOPbIE 3alUMLLEHbI ATUMWU YCTPONCTBaMM.

MpumeyaHre - B onpegeneHHbIX cryvasx JOSMkHbl ObiTb NPUHATLI BO BHUMaHMe
ApYyrve XapakTepUCTUKW, TakuMe Kak AUHaAMUYECKMe YCUIUS U SHeprus ayru angd
YCTPOWCTBA Ha CTOpPOHEe Harpy3ku. [lapameTpbl, Tpebywoupe cornacoBaHus
XapakTepUCTUK, OOSPKHbI OblTb MOMyYeHbl OT U3rOTOBUTENEN YCTPONCTB.

43452 [na kabenen M M3ONMPOBAHHLIX MPOBOAHWKOB BPEMSA OTKIIOYEHMS
MOSIHOTO TOKa KOPOTKOro 3amblkaHusi B MOO6ON TOYKE uenu He LOIPKHO NpeBbllwaThb
Bpems, B Te4YeHMe KOTOpPOro OOCTUraeTcs JonycTumas TemrnepaTtypa u3onauuu
NPOBOAHMKOB. NS 3aWMTHBIX YCTPOUCTB C BpeMeHu cpabatbiBaHus MeHblue 0,1 ¢
N NpU 3HAYUTENBLHOM acUMMETPUM TOKa, TOKOOrpaHWYeHWe YyCTPOMCTBa 3almTbl

k224 NOorpKHO BbITh BOrbLUIE YeM 3HaYeHne 7%;, ykasaHHOe NPOV3BOAUTENEM.
Tabnuua 43A - 3HayeHus £ Ang NpoBOAHWKOB



XapakTepucTuka
NpoBOOHMKA U

MaTepman n3onAauumn

yCnoBus ero
NPUMEHEHUS
PVC PVC EPR XLPE|[PesnHa 60 || MnHepanbHas
TepmonnacT || TepmonnacT || PeaktonnacT || °C
90 °C PeakTonnacTt
PVC lonbin
oborioyka || 6e3
0bonoyKku
MonepevHoe <300 ||>300 || <300 |>300
ceyeHune
NPOBOAHMKA, MM
3
HavanbHas 70 90 90 60 70 105
Temneparypa,
°C
KoHeyHas 160 (/140 |/ 160 140 || 250 200 160 250
Temneparypa,
°C
MaTepuan
NPOBOAHVKA:
- Megb 1 103 |/ 100 86 143 141 115 135-115
il
- antoMUHUN 15 68 66 57 94 93
- nasiHHble || 76
OroBOM
- coeguHeHus || 115
Meau




3 970 3HaYeHue AOITKHO MCMNONb30BaTbCA ANS rofbixX kabenen, OOCTYNHbIX NPUKOCHOBEHUIO.

Mpumeyanne 1 - [ipyroe 3Ha4eHune k& paccmaTtpuBaeTcs Ans:

- NpoBOAHMKOB MaribiM ce4yeHnem (OCO6€HHO Ans nrnowaaen nornepeYvyHoro ce4eHnsa MeHblLle 4em 10

MM 2);
- Apyrmx Tmnos COGD,I/IHGHVII?I NnpoBOAHWKOB;
- ronbIX NPOBOAHWNKOB.

MpumedaHne 2 - HoMuHarnbHbIA TOK 3aLLMTHOMO YCTPOMCTBA OT TOKa KOPOTKOrO 3aMblKaHUS MOXET
ObITb HoMbLUe YeM ANUTENBHO 4OMYCTUMbIN TOK Kabens.

Mpymeyanne 3 - BbliweynomsiHyTble hakTopbl 0cHoBaHbl Ha MOK 60724.

MpumeyaHne 4 - Cm. npunoxenne A MOK 60364-5-54:2002 [3] ona meToaa BblYUCHEHMS hakTopa &

[na KOpOTKOro 3amMmblkaHUs NPOAOIPKATENBHOCTBIO 40 5 C BpeMS £, B TeYeHune
KOTOPOro AdaHHbI TOK KOPOTKOIO 3aMblKaHUA nNpuBedeT K  MOBbILLEHUIO
TemnepaTtypbl M30MAUMM  NPOBOAHWKOB OT CaMOM  BbICOKOW  O0MYyCTUMOW
TemnepaTtypbl B HOpManbHOM pexume paboTbl K NpeaenbHon Temnepartype, MOXeT
ObITb BbIYMCIIEH MO dhopMyrie

t=(k S10?%, (3)

rge & - NpoaoIMKNTENbHOCTD, C;

& - MnoLaab NonepeYyHoro CeYeHus, MM =;

I - pencTByloLLee 3Ha4YeHne Toka B A, BbIpaXXeHHOE Kak cpefHeKkBagpaTuiHoe
3Ha4YeHue;

k - 4gBnseTcsa  akTOpoOM, YYUTbIBaOWMM  yAEeNbHOE  COMPOTUBIIEHME,
TemnepaTypHbIM KOIPMULMEHT M TEMNOEMKOCTb MPOBOAHWKOBOIO Matepuana, u
COOTBETCTBYIOLME HavanbHble W KOHEYHble 3HavyeHus Temnepatypbl. [ns

Hambonee ynoTpedbuTenbHbIX TUMOB U30MALMM MNPOBOLHMKOB 3HA4YeHUsa & Ons
NPOBOAHMKOB Lienu npuBeneHsl B Tabnunue 43A.

434.5.3 [na wmHonpoBogos, cootBeTcTBYyoLMX M3OK 60439-2 [4], n cOopHbIX
lWnH, cooTBeTcTBYOULMX MIK 61534, [OMKHO BbINOMHATHCS OOHO U3 CrieayroLmX
TpeboBaHui:

- cOOpHbIE LWMHBI M LUMHONPOBOAb! AOMMKHBI BblAEpXVBaTh AeicTytowee (i)
M aMNNMTYQHOE 3HA4YeHMe TOKOB KOPOTKOro 3amblkaHus. MakcumarnbHoe Bpemsi, B

TeYeHne KoToporo [y onpegensieTcs Ans COOpPHbIX WWMH UMK LLUMHOMPOBOAOB He
OOIMKHO OblTb MEHbLUe 4YeM MakCumarnbHoe Bpemsi cpabaTbiBaHWs 3alUMTHOro
YCTPOWCTBA;

- 3HayeHWe OXMOaemMoro TOKa KOPOTKOro 3aMblkaHust Afd COOPHbIX LWMH ©
LUMHOMNPOBOAOB C KOHKPETHbIM 3aLMTHBIM YCTPOMCTBOM HE AOSMKHO ObiTb HUXeE,
4YeM 3HaYeHVe ToKa KOPOTKOro 3aMblKaHWs Lenu.

435 KoopanHauusa mexay 3aluTon ot



neperpysku n 3aliMTon OT TOKa KOPOTKOro
3aMblKaHUSA

435.1 3awmTta nocpeacTBOM obLuero yctpoucrTea

3awmTHoe YCTPOMCTBO oObGecneyvvBaeT 3almTy OT neperpyskm M OT Toka
KOPOTKOrO 3aMblKaHWs1, eCrn BbINOMNHAITCA TpeboBaHusa pasgenos 433 n 434.

435.2 3awmTta nocpeacTBOM NPUMEHEHUS OTAENbHbIX
YCTPOUCTB

TpeboBaHua pasgenoB 433 1 434 NPUMEHSOTCA COOTBETCTBEHHO K
YyCTPOMCTBaM 3aLyTbl OT Meperpy3ku M ycTpoMcTBam 3amTbl OT TOKa KOPOTKOroO
3aMblKaHus.

XapakTepuCTUKM YCTPONCTB AOSMKHbI OblTb COrMacoBaHbl Tak, YTOObl 3HePrus,
nponyLieHHast Yepes YCTPOMUCTBO 3aLMThl OT KOPOTKOrO 3aMblKaHus, He NpeBbILana
3Ha4yeHUs, KOTOPOMY MOXeET MpPOTUBOCTOATL 6e3 NoBpexaeHus 3almTHoe
YCTPOMUCTBO OT NeperpysKku.

MNpumeyaHne - 3To TpeboBaHME He WCKMYaeT Tun  KoOpAuHauuM,
onpeaeneHHblt B MOK 60947-4-1 [6].

436 OrpaHuyeHne cBepxToKa
XapakTepucTtMKkaMmu UCTOYHUKA NUTaHUA

[MPOBOAHUKN CHUTAIOTCSH 3alLMLLEHHBIMW OT MEperpy3km M OT TOKa KOPOTKOro
3aMblKaHWs, €CN OHW MOLKIOYEHbI K UICTOYHMKY, HE CMOCOBHOMY obecnednTb TOK,
NPEeBbILLALWMA 3HAYEHNE AO0MYCTMMOrO TOKa (Hanpumep, HEKOTOpblE 3BOHKOBbLIE
TpaHcdopMaTopbl, HEKOTOPbIE CBApOYHbIE MpeobpasoBaTenn U HEKOTOpbIe TUMbI
TepMOoaneKkTpu4eckux npeobpasosartenen).

NMpunoxeHue A (cnpaBo4Hoe). 3awnTa oT
CBepXTOoKa NPOBOAHUKOB, COeANHEHHbIX
napannernibHo

MpunoxeHune A
(cnpaBo4Hoe)

A1 BBepgeHue

3awmTta OT CBEpXTOKa NPOBOAHMKOB, COEOWHEHHbIX napannenbHo, AOrvKHa
obecneynTb COOTBETCTBYIOLLYIO 3alMTy Of8 BCEX naparsiernbHbIX NPOBOLHUKOB.
Ana aByx napannernbHblX NPOBOAHMKOB C OAMHAKOBBIM MOMNEPEYHbIM CEYEHMEM,
ANMHON M CNOCOBOM MOHTaxa U C NPUMEPHO paBHbIMU TOKamu TpeboBaHMsA Mo
obecneyeHno 3aWmTbl OT CBEPXTOKa BMofHe o4veBugHbl. [pu Gonee CroxHOM
pacnosiokeHn NPOBOAHMKOB 0coboe BHWMaHWe [[OrkHO ObiTb  yaeneHo
HEepaBHOMEPHOMY pacrnpefeneHuio Toka Mexay MpPOBOOHUKaMU U Pa3fNyHbIM
BapuaHTaM npoTeKkaHWsi TOKOB MoBpexaeHusi. B 3ToM npunoxeHun [arTcs
HeobxoanMble yKasaHus.

MNpumeyaHne - bBornee nogpobHO MeETOO BbIYUCHEHUA TOKa  Mexay
napannensHbIMM NpoBogHukamu npuesegeH B MOK 60287-1-3 [2].



A2 3awmTa oT neperpyskm NnpoBOAHUKOB, COeAAMHEHHbIX NapansnesibHO

Korma neperpyska npoucxogut B LENW, coaepxalwler napasnnenbHble
MPOBOLAHMKA MHOTOXMUIbHbIX Kabenew, TOK B KaXOOM MNPOBOAHUKE MOXET
YBENMUYUTBLCS B OAMHAKOBOMW nponopuun. Mpn ycrnoBmmn, 4To o6LLmMn TOK OQUHAKOBO
pacnpeaeneH no napannenbHO COeAMHEHHbIM NPOBOAHMKaMKU®, obLuee 3almTHoe
YCTPOMCTBO MOXeT obecneuntb 3awmTy BCEX MpOBOOAHMKOB. [nMTenbHO

AONYCTUMBbIN TOK ({7 ) NPOBOAHUKOB, COEAMHEHHbIX napanseribHo, paBeH CyMme
ANMTENbHO AOMYCTUMBIX TOKOB C COOTBETCTBYHOLLMMW TPYMNMNOBbIMA U OPYrUMM
nonpaBoYHbIMWN KO3PMLIMEHTaMN.

* TekCT OOKyMeHTa COOTBETCTBYET opurvHany. - [MpymevaHne n3rotoButens
©a3bl JaHHbIX.

PacnpegeneHve Toka mexay napannenbHbiMy kabensamu sasnsetcs oyHKLnen
nvnegaHca kabenen. [Ona OGonblmMx OOHOXMWIMbHBIX Kabenem peakTuBHas
cocTaenawwan Oonble 4YemM aKkTMBHasi U MMEET CYLUECTBEHHOE BIMSIHWE Ha
pacnpegeneHne TokoB. PeakTuBHas coCTaBrstolasi 3aBUCUT OT OTHOCUTENbHOMO
PM3NYECKOro pacnosnoxeHus Kaxgoro kabensi. Ecnn, Hanpyumep, Luenb COCTOUT K3
AByX 6onblwmnx Kabenen Ha gasy, UMELWMX Ty Xe caMmyro ASIMHY, KOHCTPYKLUIO U
nrowaab  MonepevyHoro CeYeHWss WU PacnofioKeHHbIX napannefnibHo, HO C
HebraronpmaTHBIM B3aUMHbBIM pacrnosioxeHnem (To eCTb kabenn O4HON U TOW Xe
dasbl, CrpynnupoBaHHbIE BMECTE), pacnpenerneHne TOKOB MOXET COCTaBWUTb
70%/30%, a He 50%/50%.

Tam, rge pasnuuue B mMnegaHce Mexay napannenbHbIMYA NPOBOL4HMKAMU
Bbl3bIBAET HEPABHOMEPHOE pacnpenerieHMe Tokos, Hanpumep 6onbe yem 10%,
pacyeTHbIN TOK W TpeboBaHuA OnA 3aWmMTbl OT MEPErpy3kn AOns  Kakmoro
NPOBOAHMKA ClieayeT pacCMOTpeTb MHAMBUOYAIBHO.

PacueTHbIn TOK ka KaXXgoro npoBogHUKa MOXET ObiTb BbIYMCIIEH B
3aBUCUMOCTU OT MOJIHOIo TOKa U nMmnegaHca Kaxaoro nposogHUKa.

Ans @ nNPOBOAHWKOB, COEAMHEHHbIX NapannenbHO, pacyeTHbIN TOK Jpj ANS
Kaxkgoro 4 MpoBOAHMKA MOXET OblTb BbIYMCIIEH NO dhopmyre

Ipg =

Zy Zy Zyy Zp Zgn Zml, (A1)

rae {p - pacyeTHbIN TOK Lenw;

fpx - PacyeTHbIN TOK X -0 NPOBOAHMKA;

£, - MneaaHc & -ro NpoBOAHMKE;

£ = £, - UMNeaaHC NPOBOAHUKOB OT 1 40 # COOTBETCTBEHHO.

Ans napannensHO coequHEHHbIX NPOBOAHMKOB ceveHveM 120 mm2 un Gonee
pacyeTHbI TOK fp, AN KaXKOOro & nNpoBOAHMKA MOXET ObiTb BbIMMCIIEH MO
chopmyre

S
Ry Ayt

Imp=1p (A2)



roe S.i: - nowaab noriepevyHoro ce4yeHmna npoBogHUKa ol

3 — &y - NNOWAAb NOMNepeYHoro ce4eHns NPOBOAHMKOB.

B cnyyae ogHOXMNbHbIX Kabenen umnenaHc aBnsetTcs dyHKUMENn HEKOTOPbIX
XapakTEpPUCTUK BbIOpaHHOro kabena Takux Kak, Hanpumep, siBnsietca nm kabernb
6 pOHNPOBAHHBLIM UMMM HEOPOHMPOBaHHLIM. MeToabl ANs BbIYUCHEHUS MMNedaHca
npuBeaeHbl B MOK 60287-1-3 [2]. PacnpegerneHve TOKOB Mexay napannenbHbIMu
kabenammn pekoMeHayeTCs NPoBepATb U3MEPEHNEM.

PacuyeTHbIn TOK fp). Kak YacTb fp U3 ypaBHeHus (1) cormacHo 433.1 JorvkeH
YO0BIETBOPATL CrieaytoLLEMYy YCIIOBUIO:

B Ry (A3)

3HaueHve, ucnonb3yemoe aAna = 13 433.1 ana ypasHeHuit (1) n (2), senaetca

Takke AMMUTENbHO AOMYyCTUMbIM TOKOM BCEX MPOBOAHMUKOB [7)., €CNN 3almTHoe
YCTPOWCTBO OT Meperpy3kyM yCTaHOBMEHO ANS KaXgoro npoBOAHMKA (CM. PUCYHOK
A.1). CnegoBaterbHo,

Ipp =1 = Iy (A4)

WM cymMma AfUTENbHO AOMNYCTUMbBIX TOKOB > /=, BCEX MPOBOAHVKOB, €Ciu
ncnonb3yeTcsa oblliee 3awuTHOE YCTPOMCTBO ANsi MPOBOLAHUKOB, COEAWMHEHHbIX
napannensHo (CM. pucyHok A.2), crieqoBaTternbHO

i SEF T (A5)

roe {5 - HOMUHanNbHbINA TOK 3aLLMTHOrO YCTPOMCTBA AJ1A NPOBOAHMKE X ;
f.1 - ANMTENbHO AOMNYCTUMbIN TOK NPOBOAHUKA X ;
!, - HOMWHanNbHbIN TOK 3aLLMTHOTO YCTPONCTBA;

> I - CyMMa ArmTerbHO AO0MYCTUMbIX TOKOB m MPOBOAHWKOB, COEAMHEHHbIX
napannernsHo.

MpymeyaHve - [ns w1HONPOBOA4OB WHGOpMaumMsa orkHa ObiTb nonydeHa oT
npousBoanTens nnm npuHata cornacHo MOK 60439-2 [4].

PucyHok A.1 - Llenb, B KOTOpOW 3alUTHOE YCTPOMCTBO OT NeperpysKu
ycTaHaBnuBaeTCA ANA KaXA0ro n3 npoBOAHMUKOB, COeANHEHHbIX
napansnesibHo.
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PucyHok A1 - Llenb, B KOTOpOW 3alMTHOE YCTPOMUCTBO OT Meperpysku

yCTaHaBJIMBaE€TCA AJ1A KaXaoro n3 nposogHUKOB, COeaUNHEHHbIX NMaparniesibHo.

PucyHok A.2 - Llenb, B KOTOpOM obGLuee 3alnTHOe YCTPOUCTBO OT
neperpys3kum yctaHaBfiMBaeTCcA Ans -NpoBOAHNKOB, COeAUHEHHbIX
napannesnibHoO



MICTOMHWE
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Harpyaka ILLy,=L4+ L+ ..+ L

PucyHok A2 - Llenb, B kOTOpOM 0OLlee 3awmTHOE YCTPOMCTBO OT MEPErpysku
yCTaHaBnMMBaeTCs ANs # -NMPOBOAHMKOB, COEANHEHHbIX NapasnsenbHO

A3 3awmuTta OT KOPOTKOro 3amMblKaHMS NPOBOAHMKOB, COeAUHEHHbIX
napannenbHoO

Tam, rOe npoBOOHWKM COEAMHAIOTCHA MaparnernsHo, BO3OEeNCTBME TOKOB
KOPOTKOrO 3aMmblkaHWsi criegyeT paccMaTpvBatb C Y4eTOM MecTa YCTaHOBKM
3aLlUMTHOrO yCTpoucTBa.

OTAenbHble MPOBOAHUKW MpU MapasnnenbHOM COeQVMHEHWM MOTyT OoKasaTbCs
He3aLWLLIEeHHbIMU NPU UCMOMNb30BaHUM OBLLEro 3alMTHOrO YCTPOWCTBA, B CBA3U C
YyeM [OMKHbI ObITb paccMOTpPeHbl ApyrMe BapuaHTbl YCTAHOBKM 3alMTHOrO
ycTpoucTBa. BapuaHTbl yCTaHOBKM 3alMTHbIX YCTPOWCTB MOryT BKIOYaTb
YCTaHOBKY OTAENbHbIX 3aLLUTHBLIX YCTPOMUCTB ASIA KaXO40ro NpoBOAHMKA, YCTAHOBKY
3alLMTHBIX YCTPOWCTB, Kak CO CTOPOHblI MUTaHUS, Tak U CO CTOPOHbI Harpysku
napannenbHbIX NPOBOAHUKOB N 00 beANHEHHbIE 3aLUMTHbIE YCTPONCTBA CO CTOPOHBDI
nuTanna. OnpeferneHne KOHKPETHOro BapuiaHTa YCTaHOBKW 3alTbl 3aBUCUT OT
BEPOATHOCTHbIX BULOB MOBPEXOEHNN.

Tam, rge NpoBOAHUKW COEAMHAITCA napannenbHO, BO3MOXHbIE NMYyTU TOKOB
NOBPEXOEeHUss MOryT MPUBECTM K NPOOOIKUTENbHOW Mogadve NUTaHWs ¢ Opyron
CTOPOHbl B TOYKY MOBPEXOEHUs. OTO MOXET OTHOCUTBCHA K CIly4ald YCTaHOBKU
3alLMTbl OT TOKOB KOPOTKOrO 3aMblKaHUS, Kak CO CTOPOHbl MUTaHUA (S), Tak 1 Co
CTOpOHbI Harpy3ku (I) B kaxgom napannenbHOM MNpPOBOAHMKE. JTa CUTyauus
NININOCTPUPYETCA Ha pUCYHKaxX 3 u 4.

PucyHok A.3 - dnekTpu4yeckMm TOK B Ha4yarie oTkasa
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Harpyaka

PucyHok A.3 - DnekTpnyeckuin ToK B Hayarne oTkasa

PucyHok A.4 - dneKkTpu4yeckum Tok nocre cpabarbiBaHUs 3alWMUTHOro
yCTpPOMUCTBA CS

MoToummk

™
o

al bl cl

Harpyaka

PucyHok A.4 - DnekTpudeckmin TOK nocrie cpabartbiBaHWs 3aWMTHOMO YCTPOWMCTBA
cs



Ha pucyHke 3 nokasaHO, 4TO, €CfiM KOPOTKOe 3aMblkaHue MpoucxoguT B
napannenbHOM NpoBOAHUKE 3 B TOYKe X, TO TOK KOPOTKOrO 3aMblkaHusa Oyaet
onpegenaTbCss Tokamu B npoBodHukax 1, 2 u 3. 3HayeHWe TOKa KOPOTKOro
3aMblKaHWUs U pacnpeaeneHne 3aToro Toka Mexay 3aMTHbIMU YCTPOMCTBaMM CS U
cl 6ynet 3aBuceTb OT MecTa noepexaeHus. B aTom npumepe 661510 NpeanonoxeHo,
4TO camas 6ornbllas YacTb TOKa KOPOTKOro 3aMblkaHws OyaeT npoTekaTb yepes
3alLMTHOE YCTPOMCTBO CS. Ha pucyHke 3 nokasaHo, 4To nocrne cpabaTbiBaHUSA CS
TOoK BygeTt npogorkate NpoTekaTb K TOYKE NMOBPEXOEHUSA X Yepe3 NpoBogHukM 1 n
2. MNockonbKy npoBogHMKM 1 1 2 coefuHeHbl B napasniesnb, TOKM Yepes 3almTHbIe
yCTpoucTBa as M bs MoOryt okasaTbCA HeOOoCTaTOuHbIMM ANa cpabaTbiBaHUSA
3aumTbl 3a Heobxogmmoe Bpemsi. B aTOM cnydae ycTaHOBKa 3alUMTHOMO
ycTpowncTBa cl Heobxoguma. NMpn 3TOM TOK, NpoTekarowmn Yepes cl, byaeTt meHbLue
4YeM TOK, KOTOpbIV Bbl3Ban cpabaTtbiBaHueE CS.

Ecnm 6bl oTKa3 6bin goctatoyHo 6nm3ok K cl, To 3awmTHoe ycTponcTso cl
cpaboTano 66l BHavane.

Ta xe camaa cwutyauma Bo3HMKNa 6Obl, ecnm 6Obl OTKa3 npousowen B
npoBogHukax 1 unm 2. B 3ToM crniydae notpebyeTcs ycTaHOBKA 3alMTHbIX
ycTtponcTs al n bl.

BapnaHT yCcTaHOBKM 3alMTHbIX YCTPOMCTB C OOOMX KOHLOB WMeeT ABa
HegocTaTKa No CPaBHEHUIO C METOAOM C YCTAHOBKOW 3aLLMTHBIX YCTPOMUCTB TOSbKO
CO CTOpPOHbl WUCTOYMHWKA MUTaHWs. Bo-nepBblX, €CnM 3aMblkaHWMe B TOYKE X
OTKIOYEHO YCTPOMUCTBaMU 3aLLmThl CS UM cl, TO uenb 6yaeT npogormkate pabotaTb C
Harpy3kon, OTHECEHHOW K MNpoBOAHMKaM 1 u 2, B CBSI3M C YEeM 3aMblkaHue Wt
nocrieaylolasi neperpyska npoBoAHUKOB 1 M 2 He MoryT ObiTb OBHapyXeHbl, B
3aBMCMMOCTM OT MMMNeAaHca Lenn 3amMmbiKaHus.

Bo-BTOpbIX, B Cly4yae KOPOTKOrO 3aMblKaHWsi B TOYKE X MOXET OCTaTbCs
NOANWUTKA CO CTOPOHbI YCTPOMCTBA 3almThl Cl, OCTaBnAA COCTOSIHUE MOA4MUTKK
TOYKM MOBPEXOEHUA C 3TOAW CTOPOHbI M HEBO3MOXHOCTW  ODHapyKeHus
HEeNcnpaBHOCTW.

NmeeTca BO3MOXHOCTb 3aMeHbl LIEeCTU 3aWMTHbIX YCTPOWCTB YCTaHOBKOW
06BbEeANHEHHOIO 3aLUMTHOMO YCTPOMCTBA, YCTAHOBMEHHONO CO CTOPOHbI MUTaHUS
(cMm. pucyHok 5). OTO npemoTBpaTUT ANUTENBbHYKD paboTy uenn B YCHoBUAX
3aMblKaHus.

PucyHok A.5 - Unnroctpauusa o6 beanHEeHHOro 3almTHOro yCTpoucTea

PucyHok A.5 - nntocTpaumsa 06 beanHEHHOro 3aMTHOroO yCTPONCTBa

NMpunoxeHue B (cnpaBo4Hoe). YcnoBusa 1 n 2
ns 433.1

MpunoxeHve B
(cnpaBo4Hoe)



Iy 25815 (B.1)

Iq 21457, (B.2)
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PucyHok B.1 - UnntocTpaums ycrnosun 1 n 2 ns 433.1

NMpunoxeHune C (cnpaBo4yHoe). MecTa
yCTaHOBKW UMM MeCTa, He TpeodyroLiue
YCTAaHOBKU YCTPOMUCTB 3alMTbl OT Neperpy3ku

Mpunoxexune C
(cnpaBo4Hoe)

C.1 O6wme TPebOBaHUSA

YcTponctBa Ona 3awmTbl OT Meperpyskn u yCcTpoucTBa 3almTbl OT TOKa
KOPOTKOrO 3aMblKaHUs [LOMPKHbI ObiTb YCTAHOBMEHbI ANS KaXOoW uenu. OTu

3allTHbIE yCTDOVICTBa O0ObIYHO OOMKHbI yCTaHaB/iMBaTbCA B Ha4alie Kaxkaom uenu.

[na HeKoTOopbIX Crny4YaeB OOHO M3 YCTPOMCTB AN 3amMTbl OT Neperpyskn unm
ANs 3aWmMTbl OT TOKa KOPOTKOro 3aMblKaHUsi MOXET He COOTBETCTBOBaTb 3TUM
o6wymM TpeboBaHNsIM U B 3TOM crlydae obecneyeHe apyron 3awmTbl OCTaeTcs 3a

onepaTopomM.

C.2 Cnyyanm, Korga YyCTaHOBKa 3aWuTbl OT nNeperpyskm B TOuYKe

OTBETBJIEHUA LeNu He TpebyeTcA



a) B cootBetcTBUMM C 433.2.2, nepeyucneHve a), u pucyHkom C.1 3awmrHoe

YCTPOMCTBO OT neperpy3kn P,  moxetr ObiTb nepemeleHo ot Todkn (O)
oTBeTBMeHHON Lenu (B) npu ycrnoBun, YTO HET HUKaKOro 4PYroro COeAVHEHUst Unn

PO3ETKN Ha CTOPOHE Harpy3ku [0 3alMTHOro yctponctea P, aTOro orBeTBrieHus
uenun, n B cooTBeTcTBUM ¢ TpeboBaHuamn 433.2.2, nepevncneHve a), 3awmra ot
TOKa KOPOTKOro A8 3TOM YacTu OTBETBIIEHHON Lienn obecneymBaeTcs.

PucyHok C.1 - 3alimTHOEe YCTPOMUCTBO OT Neperpy3ku He B TOYKe
otBeTBneHus (B) (cm. 433.2.2a)

A Sy o

PucyHok C.1 - 3awmTHoe ycTponcTBo OT neperpysku (F- ) He B To4ke oTBETBREHNA
(B) (cm. 433.2.2a)

3awmTHOEe YCTPOMCTBO OT Neperpy3kM npedHasHadyeHo Ans  3awmTbl
anekTponpoBodok.  [leperpy3ky  MoOXeT  co3gatb  TOnbko — paboTatollee
obopygoBaHve, MO3TOMY 3alMTHOE YCTPOWCTBO OT Meperpy3kn MoxeT ObiTb
YCTaHOBSIEHO B IOOOM TOYKE OTBETBMIEHHOM Uuenu K nobomy notpedutento,
3aLLMLLEHHOMY YCTPONCTBOM 3aLLMThl OT KOPOTKOMO 3aMblKaHUS.

b) B cootBetcTBUM C nyHKTOM 433.2.2, nepeuucneHue b), n pucyHkom C.2

3alyTHOE YCTPONCTBO OT Nneperpyskn Fa mMoxeT ObITb NepeMeLLleHo Ha paccTosiHNe
0o 3 M ot Toukm (O) oTBeTBreHHoM uenu (B) npu ycrnoBun, YTO HET HUKAKOro
OPpYroro COefuHEHUs UM Po3eTKM Ha 3TOM y4vacTKe OTBETBIIEHHOW uenu u, B
COOTBETCTBMMU C TpeboBaHuaMM 433.2.2, nepeyvncnenne b), AnvHa oTBETBMNEHNS He
npeBbiwaeTr 3 M, a PUCK KOPOTKMX 3aMblKaHUW, BO3HWKHOBEHUS MoXapa W
MOPaXXEHUs SNEKTPUYECKUM TOKOM Ha 3TOM OTpe3Ke MUHMMASTbHbI.

PucyHok C.2 - 3awiutHoe yCTPOUCTBO OT Neperpy3ku, yctaHoOBJIEHHOe
B npeaenax 3 M oT ToYku oTBeTBrneHus (B) [cM. nepeuncneHue b)
433.2.2b]
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PucyHok C.2 - 3aumrtHoe ycTponcTBO OT neperpy3ku (F5), ycTtaHoBrneHHoe B
npegenax 3 M OT TOYKM oTBeTBIeHus (B) [cM. nepeyncrieHne b) 433.2.2b]

Ecnu otBeTBNEeHHas uenb ONMMHON 0 3 M He 3alMilieHa OT TOKOB KOPOTKOro
3aMblKaHWs, TO JOSMKHbI BbITb NPUHATBI Mepbl No obecnevyeHnto 6e30MnacHOCTU (CM.
433.2.2 nepeyncrieHve b). BoaMoxHO, 4YTO 3awmTa OT KOPOTKOro 3aMblKaHus Lienu
CO CTOPOHbI NUTaHMs Takxe obecnevymBaeT 3almUTy OT TOKa KOPOTKOrO 3aMblKaHUs

OTBETBIEHHOW LIenu [0 TOYKK, rae ycTaHaBmBaeTcs Fo (CcM. npunoxeHue D).
C.3 Cnyuaum, rae 3awmTa oT neperpyskum MoxeT He YCTaHaBNUBaTbLCA

a) B coortBetctBum c TpeboBaHuamu nyHkta 433.3.1 n pucyHkom C.3
AOMyCKaeTCA He yCTaHaBMBaTb 3alWMTHOE YCTPOMCTBO OT MEperpys3kn npu
YCIOBWUW, YTO HET HMKAKOrO OpPYroro COEANHEHMS UM PO3ETKM Ha CTOPOHE NUTaHUSA
OTHOCUTENBbHO 3alMTHOrO YCTPOMCTBA 3TOM OTBETBIEHHOW UEenu KW 4To
BbIMOSTHAETCA O4HO U3 CreaytoLwmX YCIOBUIA:

- OTBETBIiEHHasA Uuenb =>4  3awmwaetcs oT  neperpyskn Fy  (433.3.1
nepeyuncneHuve a);

- ONA OTBETBNEHHOW LENW =3 MarioBEPOSITHO MPOTEKAHWE TOoKa Neperpysku
(433.3.1 nepevncneHue b);

- OTBETBriEHHas  Uenb =4 MNpedHasHadeHa pAns  TenekoMMYyHUKaLui,
ynpasrneHus, curHanusaumm u 7.n. [433.3.1, nepevncnenve d)].

PucyHok C.3 - Unnioctpauuns cny4vaes, rage 3awumra ot neperpysku
MOXeT ObITb onyuieHa [cM. 433.3.1, nepeuncneHus a), b) n d)]
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Mpumevanve -P;, F3 un P4 - 3aumtHble ycTpoiicTBa OT TOKa KOPOTKOMO

3aMblKaHus1 OTBETBIIEHHbIX Lenen 52 , 53 COOTBETCTBEHHO.

PucyHok C.3 - UnniocTpauusi cnyyaes, rae 3awmrta oT neperpy3kn MoxeT ObiTb
onyLieHa [cm. 433.3.1, nepeumncnenus a), b) n d)]

b) B cootBetctBuM C nyHkTOM 433.3.2.1 1 pucyHkom C.4 gononHuTesrbHble
TpeboBaHua pasgena C.2 u pasgena C.3 nepeyucneHne a) npuMeHumbl K [T-
cucteMaMm TOMbKO Mpu BbINOMHEHUM TpeboBaHun nyHkTa 433.3.2.1. 3awwmra oOT
neperpy3km MOXeT He YCTaHaBIMBaTbLCH MPU YCIIOBUW, YTO HET HWKaKOro Opyroro
COENHEHUS WM PO3ETKW Ha CTOPOHE MUTaHUA OTHOCUTESbHO 3alUMTHOrO

ycTponcTtea P, 9TOW OTBETBNEHHOW LieMU U YTO BbIMOMHAETCH OHO M3 CrieaytoLmX
YCIIOBWUNA:

- B oTBeTBNEHHON Lienun 53 UCMONb3YyTCA 3alUMTHbIE MEpPbI, YCTAHOBIIEHHbIE B
pasgene 412 MOK 60364-4-41 n ucnonb3yetcsa obopyanoBaHue knacca li;

- 33 OTBETBMNEHHOW Lenu 3allMLLBeTCs YCTPOMCTBOM AuddepeHLansHom
3aWuThl, KOTOpoe [O/kHO cpabaTbiBaTb MNpU  BO3HUMKHOBEHWM  BTOPOrO
noBpexaeHus;

- >4 OTBETBMIEHHOW Lenn obopyadyeTcs YCTPOWCTBOM KOHTPOSS W30NAuuMu,
KOTOpOe BbI3blBAET OTKMOYEHNE MNpU NEpPBOM MOBPEXOEHUN WM nogaeT
aBapUWHbLIN CUrHas HaNM4Ynsi NOBPEXOEHNS.

PucyHok C.4 - UnniocTpauusa cny4vaes, rae 3awuTa oT neperpyskm
MOXeT 6bITb onyuieHa B IT-cucteme
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Mpumeyanve - P5, Pz n Py - 3awpTHble yCTpOMCTBA OT TOKOB KOPOTKOrO

3aMblKaHWs ANs OTBETBMEHHbIX Lienen 34, 3 U 34, COOTBETCTBEHHO.

PucyHok C.4 - UnnocTpauusa cnyyaes, ge 3awmta OT Neperpys3kn MoxeT ObiTb
onyweHa B [T-cucteme



B [T-cucteme goskHa yy4uTbiBaTbCA BO3MOXHOCTb BO3HUMKHOBEHUSI [BOWNHONO
MNOBPEXOEHUS M30MAUUMM B pa3nuyHbIX Uenax. B 6GonbwumHCTBE crny4vaes
BO3HUKHOBEHME [BOWHOIO MOBPEXOEHUS U30NALUM  MPUBOAUT K  KOPOTKOMY
3ambikaHutio. OgHako wumnegaHc LuUenu nNoBpeXaeHus, AfvHblI WM nrowagun
MONEepPEeYHOro ceveHnss obemnx BKIMHOYEHHbIX Lienen MoryT ObiTb HEM3BECTHLIMU. Kak
crnegcTBMe BO3MOXHOIO BO3HUKHOBEHUST ABYX OTAEMbHbIX MOBPEXIEHNA N30NSLNN,
MOXET BO3HWKHYTb CUTyauusi Hanmuuus neperpyskn Onsg OAHOro U3 3alMTHbLIX
YCTPOWUCTB.

NMpunoxeHue D (cnpaBo4yHoe). MecTa
yCTaHOBKW UMM MeCTa, He TpeodyroLiue
YCTAaHOBKU YCTPOMUCTB 3alMTbl OT TOKA
KOPOTKOIro 3aMblKaHUA

Mpunoxenune D
(cnpaBo4Hoe)

D.1 O6wue peboBaHusA

YcTponcTBa 3aWwmThl OT NEPErpy3kn 1 yCTPOUCTBA 3alMTbl OT TOKA KOPOTKOrO
3aMblkaHWsi OOSDkHbI ObiTb YCTAHOBMEHbI AN Kaaon uenn. OTW 3almTHble
yCTPOMCTBaA 00bIYHO LOIMKHBI YCTaHABNIMBATLCS B HAYarne Kaxgomn Lenu.

[na HeKoTOopbIX Crny4yaeB OOHO M3 YCTPOMCTB AN 3alMTbl OT Neperpysku unm
AN 3aWMTbl OT TOKa KOPOTKOrO 3aMblKaHWsi MOXET He COOTBETCTBOBATb 3TUM
obLym TpeboBaHMSAM 1 B 3TOM crydae obecrneyeHne Opyroi 3almTbl OCTaeTcs 3a
ornepaTopoM.

D.2 Cny4yau, Korga ycTaHOBKa 3almTbl OT TOKa KOPOTKOro 3aMblKaHMA B
TOUYKe OTBETBIEHUSA Lienu He TpebyeTcaA

a) B cootBeTCcTBUM C NYHKTOM 434.2.1 1 pucyHkom D.2 3awmTHOe yCTPONCTBO OT

TOKa KOPOTKOro 3amblkaHusi Py MOXeT ObITb nepemMeLleHo Ha paccTosHWe A0 3 M
oT Touku (O) oTeeTBneHHon uenu (B) npu ycrnoBuM, YTO HET HUKAKOro ApYyroro
COe[MHEHUS NN PO3ETKN Ha 3TOM y4YacTKe OTBETBIIEHHOW Lenu 1 B COOTBETCTBUU
c TpebosaHnsaMu 434.2.1 pUCKM BO3HUKHOBEHUSI KOPOTKUX 3aMblKaHWK, Noxapa u
NopaXeHWsi 3NEKTPUYECKMM TOKOM Ha 9TOM OTpe3Ke MUHUMASTbHbI.

PucyHok D.1 - OrpaH1M4eHust No yCTaHOBKEe 3alUTHOro yCTPOUCTBA OT
TOKa KOPOTKOro 3amMbiKaHUA Ha oTBeTBreHuun (cm. 434.2.1)
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MpumeyaHne - 3= nnowaab NONEPeYHOro Ce4eHnsi NPOBOAHMKA.

PucyHok D.1 - OrpaHuyeHuss Mo YCTaHOBKE 3alMTHOTO YCTpOMCTBa OT Toka

KOPOTKOro 3amblkaHus (P ) Ha oTBeTBRNeHnn (cMm. 434.2.1)

[MpoBOOHMK AfMHOM 3 M B OTBETBJSIEHHON LIENW HE 3alLMLLEH OT TOKa KOPOTKOro
3aMblKaeTCs, HO YCTPOUCTBO 3alLMTbl OT KOPOTKOIO 3aMblKaHUS, YCTaHOBSIEHHOE CO
CTOPOHbI MUTaHWS, MOXET, B MpuHUMNE, obecneynTb 3awmTy OT TOKa KOPOTKOro

3amblKaHWsA 1 ANA OTBETBEHHOW Lienu A0 TOYKW, rae ycTaHaBrmBaeTcs Py .

b) B cootBeTCcTBUM C NyHKTOM 434.2.2 1 pucyHkom D.2 3almTHOE YCTPOUCTBO OT

TOKa KOPOTKOro 3aMblkaHus P2 MOXeT ObiTb YCTaHOBMIEHO B TOYKE Ha CTOPOHE
nctoyHnka nutaHua (O) oreeTBrieHHon uenu (B). 3awmTta B COOTBETCTBUM C
434.2.2 obecneymBaeTcHd, €CnM OfMHA Mexay TOYKOW OTBETBMIEHUA Uenn u
3aLLUTHBIM YCTPOMCTBOM OT TOKa KOPOTKOrO 3aMblKaHWUSi 9TOW OTBETBIEHHOWN Lienu
yOOBNETBOPAIOT Npasuny "TpeyronbHuka".

PucyHok D.2 - YcTaHOBKa 3alMTHOro YCTPOMCTBA OT TOKa KOPOTKOIro
3aMblKaHUs1, HA CTOPOHE NUTaHUSA B TOYKe OTBeTBNEeHUs (cM. 434.2.2)

A 0 B
> Py = S
1 32 B
52 M 2
It P,

b



AM sBnseTca MakcumarnsHoW AnmHoW Lo NpoBOAHMKA NMowaan nonepeyHoro
CevYeHus 59, 3alMLIEeHHOTO OT TOKa KOPOTKOrO 3aMblKaHWs  3aLMTHbIM

yCTpOMCTBOM F-, yCcTaHOBMEHHbIM B TOUKe A.

PucyHok D.2 - YcTaHOBKa 3alLMTHOrO YCTPOMUCTBA OT TOKA KOPOTKOrO 3aMblKaHWUS

P4, Ha cTopoHe nuTaHnsa B ToYKe OTBETBMNEHUs (CM. 434.2.2)

MakcumanbHas AanvHa npoBoAHMKa OTBETBJIEHNA B TO4YKE O c nnowaabto
nonepe4vyHoro ce4vYeHud Sg 3almuiaeTca OoT TOKa KOPOTKOro 3amMblKaHUA 3aLLUUTHBIM

ycTponicTBoM Ty, ycTaHOBrneHHbIM B Touke A, n onpegensetca kak agrmHa ON B
TpeyronbHnke BON.

OTOT NYHKT MOXET UCMOMb30BaTbCA TOMbKO B Crydae NPUMEHEHUS 3aWmTbl OT
TOKa KOPOTKOrO 3aMblkaHus. 3awmTta OT neperpyskm B 3TOM NpUMEpe He
paccmaTtpuBaetcs (cMm. pasgen C.3).

MNpvBedeHHble  MakcuMaribHble  OfMHbI  COOTBETCTBYOT  MWHUMAarbHOMY

3Ha4YeHWI0 OTKIYaloLWen CnocobHOCTM 3awmTHoro yctpownctea Fy. 3awmTHoe
YCTPOMCTBO, 3alpiatoLliee Lenb =y Ha AnnHe AB, Takxe 3amaeT OTBETBIEHHYIO
uenb =y. MakcumanbHasi [OnvMHa OTBETBMIEHHOW Lenu =5, 3awpmwaemas Py,
3aBVCUT OT MOMOXEHWSA TOYKW, rAe OTBETBMNEHHAs Lenb 57 COeQUHSETCS C 3 .
[nvHa OTBETBNEHHON LN 54 HE MOXET MPEBbLICUTL 3Ha4YeHue, onpeaeneHHoe
Mo TpeyrornbHon avarpamme. B crnyqae ee npesbllLeHUs], 3aLMTHOE YyCTPOUCTBO Py

AOIMKHO BbITb NepemMeLLeHO BAOSb OTBETBIIEHHOM Lienn o K Todke N.

MpymeyaHne 1 - OTOT MeToa MOXeT OblTb TakXe MNPUMEHEH B Cnyyae
TPEXCTYNeH4YaTon CXEMbl, BbINOSIHEHHOW MPOBOLAHMKAMW C Pa3fiMyHON MNIOWaabio
NoNepeyYHoOro ceYeHust.

MpumeyaHne 2 - Ecrv Ha ydacTke 55 UCMOSb3YTCA NpoBoAa ¢ APYrM TUMOM
U3onALMN, METOA, NPUMEHUM, ecrm bpatb AnnHy: AB = Lo 5/5,.
Ecrm Ha ywacTke i3 MCNOMb3ylOTCA NPOBOAA C TEM Xe TUMOM M3omnsaumu,

MeToA NpuMeHum, ecnm 6patb AnvHy: AE =1 .

D.3 Cnyuan, koraa yctaHOBKa 3almTbl OT TOKOB KOPOTKOro 3aMblKaHUA He
TpebyeTcA

B cootBetcTBUM C nNyHKTOM 434.3 1 pyucyHkom D.3 3awmTHOEe yCTpOMUCTBO OT
TOKa KOPOTKOrO 3aMblKaHWUsi MOXET He YCTaHaBnmMBaTbCs ANS Takux NpUMeHeHWi
Kak npeobpasoBaTernbHble WM U3MepUTenbHble LUenu npu yCroBuUW, YTO, B
COOTBETCTBMM C MNyHKTOM 434.3 BEpOATHOCTb BO3HUKHOBEHWS KOPOTKOrO
3aMblKaHUs, MoXapa W MopaxeHus foden 3neKTPUY4ecKMM TOKOM cBefeHa K
MUHUMYMY.

PucyHok D.3 - UnniocTpauunsa cny4yaes, rae 3awmra oT TOKOB KOPOTKOro
3aMblKaHUs1 MOXeT ObITb onyuweHa (cM. 434.3)
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PucyHok D.3 - nntocTpaums cnyyaes, rae 3awmTa oT TOKOB KOPOTKOro 3aMblKaHuUS
MOXeT ObITb onyuieHa (cm. 434.3)

Mpumevanne - BrtopumyHas oOMOTKa TpaHcdopmartopa Toka He [OOorbkHa
pa3MblKaTbCs U3-3a NPEBbILLEHUS HaNPsPKeHWS.

[na HeKoTopbIX MPUMEHEHUIN, TaKUX KakK rpy3onogbeMHble 3MEeKTPOMarHuThbI,
3almTa OT TOKa KOPOTKOro 3aMbIKaHUS MOXET He yCcTaHaBnmBaTtbea (cM. 434.3).

NMpunoxeHue E (cnpaBo4yHoe). NepeyeHb
OTKINTOHEHUW AN NPUMEHEHUSA B HEKOTOPbIX
cTpaHax

Mpunoxenwue E
(cnpaBo4Hoe)



CTtpaHa Homep XapaktepucTukm || MNosicHeHus || TekcT
nyHKTa COrnacHo
AVPEKTMBaM
M3K
CLA 431.1.2 B CWA Bce

drazoBble
NPOBOOHUKMN
O OIMKHBI ObITb
3alMLLEHbI oT
CBEpXTOKa

431.2.3 B CLA
NpMMeHseTCs
criegymowlee: Korga
oxvgaeTcs
6onbLuoe
KONMMYEeCTBO  WUNK
fonbLas
BENMYMHa
HENMHENHbIX
Harpy3ok, ceyeHune
HeuTpanm MoXeT
ObITb YBENMYEHO B
COOTBETCTBMM CO
3Ha4YeHnem
MaKCManbHOro
OXMOAEeMOro TOKa
C Yy4eTOM TOKOB
BbICLLMX FAPMOHUK

433.1 B CLUA 3awura ot

neperpysku
onpenensieTcs
ANUTENBHO
[10MNYCTUMbIM
TOKOM NPOBOAHUKA




BenvkobputaHus

433.1

B
BenvkobputaHum
KomnbLeBble
rpynnosbie
pO3eTOYHbIE Lenu
MoryT ObITb
3alMLLEHDI
3alLMTHBIM
YCTPOMCTBOM  Ha
TOK 32 A,
COOTBETCTBYIOLLWMM
M3K 60269, MOK
60898, M3K
60947-2, nim MOK
61009-1, npu
NCNOb30BaHWK
npoBoJOB c
MEeOHbIMU XUnamm
n ceyeHnem
drasHoro "
HEeNTpanbLHOro
NpPOBOAHMKA He

MeHee 2,5 MM 2 3a
WCKITIOYEHMEM
ABYXKUINbHbIX
kabenen C
MUHeparnbHoOn
nsonsumen,
COOTBETCTBYHOLLMM
cTaHgaptam MOK,
c noLaabo
nonepeYHoro
ceyeHusi He MeHee

1,5 Mm2. Takas

KonbLeBas
rpynnoBasi  LUenb,
Kak CUMTALOT,
YOOBNETBOPSAOT
TpeboBaHMAM
n.433.1 ecrnm
ANNTENBHO

}J,OI'IyCTI/IMbII‘/'I TOK

kabens (/z) - He
MeHbLe yem 20 A,
n ecnu, B
YCIOBUAX

NPUMEHEHUs1, TOK
Harpysku B ro6om

YyacTb KombLa
Bpsa Jwm 6yoer
ponroe Bpems
npeBbILWaTh

OnnTesibHO




,IJ,OI'IyCTI/IMbII‘/'I TOK

kabens (=)

433.1

B
BenvkobputaHum
NCNOmnb3yoT
KombLieBble
rpynnoBble
pO3eTOYHbIE Lienu,
3alMLLEHHbIE
3aWMTHbLIM
YCTPOMCTBOM  Ha
TOoK 32 AKak c, TaK
n 6e3 HenasHHbIX
OTBETBIEHUN




WpnaHouna

433.1

B Wpranguu
KomnbLeBble
rpynnoBble
pO3eTOYHbIE Lienu
MoryT ObITb
3almLLeHb!
3aLUTHBIM
YCTPOUCTBOM  Ha
TOK 32 A
COOTBETCTBYHOLLMM
M3K 60269, MOK
60898, M3K
60947-2, nin MOK
61009-1, npwv
NCnosnb30BaHWUM
npoBoJOB C
MeOHbIMU XUramu
n cevyeHem
dra3Horo n
HenTparnsLHoro
NpOBOAHUKA He

MeHee 2,5 MM<Z 3a
NCKIOYEHMEM
ABYXKUIbHbIX
Kabenen c
MUHepanLHon
n3onsaumen,
COOTBETCTBYIOLLMM
ctaHgaptam MOK,
C nrowaabio
rorepeyHoro
CeyeHunss He MeHee

1,5 mm2. Takas

KonbLeBas
rpynnosas  uenb,
Kak cunUTaroT,
YOOBNETBOPSAOT
TpeboBaHMAM
n.433.1, ecnm
ANNTENBHO

,IJ,OI'IyCTVIMbIIZ TOK

kabena ({z) - He
MeHbLue yem 20 A,
n ecnm, B
YCIOBUSIX
NPUMEHEHMS1, TOK
Harpysku B robom
yacTu KonbLia
Bpsa wm  Oypet
aornroe BpeMs
npeBbllLaTb
ONTENBbHO
AOMNYyCTUMbIA  TOK




kabens ({=)

4331 B Wpranguu
NCnonb3yTcs
KomnbLeBble
rpynnoBble
pPO3eTOYHbIE Lienu,
3alMLLEHHbIE
3aLUTHBIM
YCTPOUCTBOM  Ha
TOoK 32 AKak c, TaK
n 6e3 HenasHHbIX
OTBETBMEHUN

433.3.1 B Wpnangum He
npuMeHsaeTcs
OTCTYN C)

434.3 B WpnaHaun
434.3d He
npuMeHsaeTcs

'epmaHus 433.2.2 B lepmaHnm
npunoxeHne D He
npuMeHsaeTcs

433.3.1 B epmaHuu,
ycTpoucTBax® Ans
3aumThl oT
neperpysku He
yCTaHaBnMBaloTCH
Takxe B
crneayoLmx
chnyyasx:

€) ecnv nuTamoLume
KabernbHble NMHUK

NPOJIOXEHb! B
3emre, wM npu
OTKPbITON

npokKnagke, ecrnm
neperpyska uenewu
He Oynet
BbI3blBaTb
ONacHOCTb




433.3.1

B epmaHnn
npunoxeHne C He
npuMeHsaeTcs

433.3.2.1 b)

B [epmaHnn
nepevncneHve b)
cdopmynmMpoBaHo
cregyowmm
obpasom:

b) 3awmTa kaxgoro
OTAENbLHOro
notpebnsatoLlero
ANEeKTpU4eCKnm
TOK
obopynoBaHue ero
COOCTBEHHbIM
YOT, MrHOBEHHO
cpabaTbiBaloLLEM
npwm BTOPOM
oTKase

433.3.2.1c)

B epmaHnm
nepevncrneHve c)
cdopmynmpoBaHo
cnegyowmm
obpasowm:

C) ncnosnb3oBaHne
yCTpouncTBa
KOHTpOss
n3onauum,
KoTopoe:

- Bbl3blBaeT
pasbeguHeHne

uenu npv nepeomM
MOBPEXOEHUN, UMK

- paeT cwurHan,
yKkasblBalowmm Ha
npucyTcTBmE
noBpexaeHns.
MoBpexaeHne
OOIMKHO ObITb
YCTpPaHEeHo
COrnacHo
TpeboBaHMAM
aKcnnyataumm U
OLEHKN  CTeneHu
pucka npu BTOPOM
NnoBpeXaeHN




434.2.1

B epmaHnm
npuMmevaHve 1
cdopMynMpoBaHo
criegyowmm
obpasom:

MNpumevaHve 1 -

310 ycnosuve
MOXET ObITb
BbIMOSHEHO,

Hanpumep, nyTem
YCUNEHNs 3almTbl
3MEKTPONPOBOAKN
oT BHELUHNX
BO34ENCTBUM,
obecnevnBatoLlee,
no CcyTu, 3awmTy
oT KOPOTKMX
3aMblKaHU "
3aMblKaHUN Ha
3eMno B
yCTaHOBKe.

434.3 B lepmanun otkas
oT YCTaHOBKM
YCTPOUCTB
3aWmThl oT
KOPOTKOro
3aMblKaHWs
AornyckaeTcs,
ecnm  nuralowme
KabernbHble NMHUK
NPOJIOXEHb! B
3emrne unm - npu
OTKPbITON
npoknaake
MpunoxeHne B epmaHum
C npunoxeHne C He
npuMeHsaeTcs
[MpunoxeHne B lepmaHnn
D npunoxeHve D He

NPUMEHAETCA




* TekCT OOKyMeHTa COOTBETCTBYET opurvHany. - [MpymevaHue n3rotoBUTens
©a3sbl JaHHbIX.

NMpunoxeHune A (cnpaBo4yHoe). CBeaeHuns o
COOTBETCTBUM CCbINTIOYHbIX MeXAYHapPOAHbIX
CTaHAApPTOB CCbIJIOYHbIM HaUMOHaNbHbIM
ctaHaapTam Poccumnckon depepauymm

Mpunoxenne A
(cnpaBo4Hoe)

Tabrmua OA.1



O6o3Ha4yeHne
CCbINOYHOro
MeXayHapoaHOro
cTaHgapTta

CteneHb
COOTBETCTBUSA

Ob6o03Ha4yeHne "
COOTBETCTBYHOLLETO
cTaHpapTa

HanmeHoBaHne
HaUuWOHarbHOro

MOK 60269-2

NEQ

OCT P 50339.2-92 (MGK 269-2-1-87)
"HM3KOBOSBTHbIE nnaekue
npeaoxXpaHnUTENn. YacTb 2-1.
[ononHuTenbHble TpeboBaHus K
nyiaBKUM npegoxpaHNTeNsam
NPOMbILLIIEHHOIO Ha3HayYeHns"

M3K 60269-3

NEQ

OCT P 50339-3-92 (M3OK 269-3-87,
MOK  269-3A-78) "HuskoBOmnbTHbIE
nnaekve npegoxpaHutenn. Yactb 3.
JononHutenbHole  TpeboBaHus K
NNaBKMM MpeaoxpaHuTenam ObITOBOro
N aHanorM4yHoro HasHavyeHunsa"

M3K 60269-4

NEQ

OCT P 50339-4-92 (M3OK 269-4-86)
"Hn3koBOMNbTHbIE nnaBKkue
npeaoxXpaHUTEnNn. Yactb 4,
JononHutenbHble TpeboBaHus K
nnaBKNUM npeaoxpaHnTensam ans
3alLmThI NonynpoBOAHUKOBbIX
ycTpouncTs"

MOK 60364-4-41

IDT

OCT P 50571.3-2009 (M3K 60364-4-
41:2005) "ONeKTpoyCTaHOBKM
HNU3KOBOJSIbTHBIE. YacTb 4-41.
TpeboBaHus no obecneyeHnto
B6esonacHocTW. 3awmTa OT nopaxeHus
3NEeKTPU4ECKNM TOKOM"

MOK
52:2001

60364-5-

IDT

OCT P 50571.5.52-2011/M3K 60364-
5-52:2009 "ONEKTPOYCTaHOBKM
HU3KOBOSbTHLIE. HYacTb 5-52. Beibop u
MOHTaX anekTpoobopyaoBaHus.
OnekTponpoBogkn"

MOK 60439-2

MOD

OCT P 51321.2-2009 (MOK 60439-

2:2005) "YcTponcTBa KOMMSIEKTHbIE
HM3KOBOSIbTHbIE  pacnpefeneHns wu
yrnpaBneHus YacTtb 2.

[onornHuTtencHble  TpeboBaHus K

LULMHoNpoBogam"



http://docs.cntd.ru/document/1200026720
http://docs.cntd.ru/document/1200026721
http://docs.cntd.ru/document/1200026725
http://docs.cntd.ru/document/1200082275
http://docs.cntd.ru/document/1200092622
http://docs.cntd.ru/document/1200076429

M3K 60724

M3OK 60898
4yacTu)

(sce

MOD

IDT

OCT P 50345-2010 (M3K 60898-
1:2003) "Annapatypa manorabaputHas
arieKkTpuyeckas. ABTOMaTM4eckme
BblKIlOMaTenu  Ana  3auwmtbl OT
CBEPXTOKOB ObITOBOrO M aHasnorm4Horo
HasHa4YeHns. Yactb 1.
ABTOMaTM4eCKME BbIKIO4aTENM
nepemMeHHoro Toka"

[OCT P M3K 60898-2-2006
"Bbikntoyatenn aBToOMaTuU4eckume ans
3aWLmThI oT CBEPXTOKOB
9IEKTPOYCTaHOBOK ObITOBOrO "
aHanorm4yHoro HasHadeHusi. Yactb 2.
Bbikniovatenu asTomaTuyeckue Aans
NOCTOSAHHOIO M NepeMeHHoro Toka"

MOK 60947-2

MOD

MOCT P 50030.2-2010 (M3K 60947-
2:2006) "Annapatypa pacnpegesneHus u
yrnpaBrieHMs HU3KOBOSbTHas. YacTb.
ABTOMAaTUYECKUE BbiKNtodaTenn"

M3K 60947-3

MOD

OCT P 50030.3-2012 (MOK 60947-

3:2008) "Annapatypa pacnpegeneHus u
yrnpaBreHns HU3KOBOSbTHas. Yactb 3.
Bbikntouatenu, pasbeguHUTEnN,
BbIKIlOYaTENM-pasbegHUTENN "
KOMOMHaLuUn nx ¢ npegoxpaHutensmm”

MOK 60947-6-2

MOD

[OCT P 50030.6.2-2011 (MOK 60947-

6.2:2007) "Annapatypa pacnpegeneHus
N ynpaBneHus HU3KOBOJSbTHasA. YacTtb
6. AnnapaTtypa MHOro(pyHKLMOHarnbHasl.
Pasnen 2. KoMmyTaumoHHbIe
ycTponctBa (MM obopyaoBaHue)
ynpasrneHus un saumtbl (KPYY3)"



http://docs.cntd.ru/document/1200083315
http://docs.cntd.ru/document/1200047932
http://docs.cntd.ru/document/1200083571
http://docs.cntd.ru/document/1200095359
http://docs.cntd.ru/document/1200089284

M3K 61009 (Bce| MOD MOCT P 51327.1-2010 (M3K 61009-
yacTn) 1:2006) "BbikntovaTenu
aBToMartumyeckue, ynpaBnsiemble
avdpepeHumansHbIM TOKOM ObITOBOMO
W aHanorMyHOro  HasHayeHus  Cco
BCTPOEHHOW 3alLMTON OT CBEPXTOKOB.
Yactb 1. O6uwme TpeboBaHus wu
MeToAbl UCNbITaHUI"

MOD OCT P 51327.2.1- 99 (MGK 61009-2-
1-91) "Bbikntovatenun aBTomatmyeckme,
ynpasnaemble  audpepeHymnanbHbIM
TOKOM ObITOBOrO W  aHarorM4Horo
HasHa4YeHNA CO BCTPOEHHOW 3alUMTOoWn
oT CBEPXTOKOB. YacTb 2-1.
MpUMEHAEMOCTb OCHOBHbLIX HOPM K
AB[T, (yHKUMOHANBHO He3aBUCALLMM
OT HanpsxeHus ceTun"

MOD FOCT P 51327.2.2-99 (MGK 61009-2-2-
91) "Bblknovatenu asTOMaTuyeckue,
ynpasnaemble  audpepeHymnanbHbIM
TOKOM ObITOBOrO U  aHarormM4HoOro
HasHa4YeHNs CO BCTPOEHHOW 3alUMTOon
oT CBEPXTOKOB. YacTb 2-2.
MpUMEHAEMOCTb OCHOBHbLIX HOPM K
ABAT, dyHKLMOHANbHO 3aBUCALLMM OT
HanpsbkeHusa cetn"”

MOK 61534 (Bce||- *
yacTm)

*

CootBeTcTBYlOULMA  CTaHOapT oTcyTtcTByeT. [lo ero  yTBepxaeHus
pekoMeHOyeTCA  UCMNOofMb30BaTb NepeBod Ha PYCCKUW  A3blK  JAHHOrO
MexgyHapogHoro ctaHgaprta. [lepesog gaHHOro MeoyHapogHOro craHgapTa
Haxoautca B ®degepanbHOM — MHGOPMAUMOHHOM — OHOE  TEXHUYECKUX
pernameHToB U CTaHOApPTOB.

Mpumeyanne - B HacTodAwen Tabnuue ucnonb3oBaHbl cregylowme YCroBHbIE
00603Ha4YeHNs CTeNeHn COOTBETCTBUSA CTaHOAPTOB:

- IDT - ngeHTn4Hble cTaHgapThl;
- MOD - moagudmumpoBaHHble CTaHOapThbl;

- NEQ - HeakBMBaneHTHbIE CTaHA4APTbI.



http://docs.cntd.ru/document/1200083418
http://docs.cntd.ru/document/1200026553
http://docs.cntd.ru/document/1200029462

Bbuonuorpadcpua



[1]

[2]

[3]

[4]

[3]

[6]

MOK 60269-1

MOK 60287-1-3

M3K 60364-5-
54:2002

MOK 60439-2

MOK 60947-1

M3K 60947-4-1

MpeooxpaHutenn nnaeBkue HU3KOBOSbTHblE. YacTb 1.
Obupe TpeboBaHua (Low-voltage fuses - Part 1:
General requirements)

Kabenn anekTpuyeckmne. BbluncrneHne HOMMHAnNbHOMO
Toka. Yactb 1-3. YpaBHEHMSI HOMMHasbHbIX TOKOBbIX
Harpy3ok (npyu 100%-HOM KO3hMLMEHTE Harpy3ok) u
pacyeTr noTepb. PacnpepeneHne Toka  Mexay
napannenbHbIMU OAHOXUIbHbIMU Kabensamn 1 pacyet
notepb  uumpkyrmpytowero Toka (Electric cables.
Calculation of the current rating. Part 1-3: Current rating
equations (100% load factor) and calculation of losses.
Current sharing between parallel single-core cables and
calculation of circulating current losses)

OreKkTpuyeckme yctaHoBKkM 3gaHun. Yactb 5. Beibop un
yCcTaHOBKa anekTpoobopyaoBaHuS. [MmaBsa 54:
3asemnsaoume yCTPONCTBA, 3alUTHLIE MPOBOLHMKN W
3alWMTHbIE MPOBOAHWKW ypaBHMBAHUA MOTEHLMWaros
(Electrical installations of buildings. Part 5: Selection and
erection of electrical equipment. Part 54: Earthing
arrangements, protective conductors and protective
bonding conductors)

OCT P 51321.2-2009 (MGK  60439-2:2005)
Yctpouctea KOMMMEeKTHbIe HU3KOBOJSIbTHbIE
pacnpeneneHns n ynpaBreHus. YacTb 2.
HononHuTtenbHble TpeboBaHus K wmHonpoBodam (Low-
voltage switchgear and controlgear assemblies. Part 2.
Perticular requirements for busbar trunking systems
(busways)

AnnapaTtypa pacnpegeneHns n ynpasneHns
HM3KoBOSMbTHadA. Yactb 1: Obuwme TpebosaHus (Low-
voltage switchgear and controlgear - Part 1: General
requirements)

AnnapaTtypa KOMMYyTaLOHHas n MeXaHU3Mbl
yrpaBrieHNs1 HU3KOBOJSIbTHbIE KOMMMEKTHblEe. YacTb 4-1.
KoHTakTOpbl M nyckatenu  anekTpogBuraTenen.
OneKkTpoMexaHn4eckme KOHTaKTOpbl W nyckaTenu
anekTpoasuratenen (Low-voltage switchgear and
controlgear - Part 4-1: Contactors and motor-starters -
Electromechanical contactors and motor-starters)


http://docs.cntd.ru/document/1200076429

[71 MOK 61557-9 Cetu anekTpuyeckme pacnpenenvTenbHble
Hu3koBombTHblIe A0 1000 B nepemenHoro Toka n 1500 B
NOCTOAHHOrO Toka. besonacHocTb. O6opynoBaHve Ans
MCMbITaHUS, W3MEPEHUSI WM KOHTPONS  3aLUMTHbIX
cpeactB. Yactb 9. ObGopynoBaHve Ons onpegeneHus
Mecta  MNOBpeXOeHuss  u3onsaumm B cUCTeMax
N3MepUTENbHbIX TPaHCopmMaTopoB

Electrical safety in low voltage distribution systems up to
1000 V a. c. and 1500 V d. c. - Equipment for testing,
measuring or monitoring of protective measures - Part 9:
Equipment for insulation fault location in IT systems

YOK 621.316.542:006.354 OKC 29.120.50 E71
OKI 34 3700
91.140.50

KrtoyeBble  crioBa:  HM3KOBOSILTHbIE  OIEKTPOYCTAHOBKKM,  TpeboBaHus
6e30nacHOCTK, 3aLLMTa OT CBEPXTOKa, 3allyTa OT KOPOTKOro 3aMblKaHUs, NMMHENHbIe
NMPOBOAHMKY, 3aLLMTHbIE YCTPONCTBA

ONEKTPOHHbIN TEKCT AOKYMEHTA
nogrotosneH AO "Koaekc" n cBepeH no:
odmumanbHoOe n3gaHmne

M.: CtangaptuHgopwm, 2014
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