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MpeaucnoBue

1 MOATOTOBNEH O6wectBOM ¢ O0OrpaHMYeHHOM OTBETCTBEHHOCTBH «Accounaums P3IM»
(OO0 «Accouuauns PBM») Ha ocHoBe cOBCTBEHHOrO NMepeBOfa Ha PYCCKUIA f3bIK aHIMOA3bIYHOW BEPCUM
cTaHgapTa, YKasaHHOro B nyHkTe 4

2 BHECEH TexHu4eckum KoMuTeTOM no ctaHgaptusaumm TK 337 «OnekTpoycTaHOBKM 3aaHun»

3 YTBEPXOEH W BBEJEH B JEMCTBWE lMpukasom defepansHOro areHTcTBa No TEXHUYECKOMY
perynupoBaHuio n metpornorum ot 4 uona 2024 r. Ne 898-ct

4 HacToswui cTaHgapT aBnsieTca MoANMULIMPOBAHHLIM MO OTHOLLEHWID K MEXAYHapoAHOMY CTaHAApTY
M3K 60364-5-54:2021 «3neKkTpoycTaHOBKKM HM3KOBOMNbLTHLIE. YacTe 5-54. 3asemnsioLe yCTPOWCTBa, 3aLuT-
Hble NPOBOAHWKM U 3aLLMTHLIE MPOBOOHUKA YpaBHUBaHuUs noteHunanosy (IEC 60364-5-54:2021 «Low-voltage
electrical installations — Part 5-54: Selection and erection of electrical equipment — Earthing arrangements
and protective conductors», MOD) nyTemM M3MeHeHUs oTOenbHbIX Ppas (CNnoB, 3HA4YeHW nokazartenen,
CCBbINOK), KOTOPbIe BblgefieHkbl B TEKCTE KYPCUBOM.

BHeceHWe ykasaHHbIX TEXHUHECKMX OTKIOHEHMIA 0ByCroBMneHo LienecoobpasHoCTbio MCMOMb30BaHus
CCbIMOYHbIX HALWOHAMbBHLIX U MEXIOCYAapCTBEHHbLIX CTAHOAPTOB BMECTO CCbINMOYHbIX MEXAYHAPOOHbIX CTaH-
[apToB.

CeefeHus 0 COOTBETCTBUM CChINMOYHbBIX HALMOHAMBHLIX U MEXKIOCYJapCTBEHHbIX CTAHAAPTOR MEeXayHa-
POOHBIM CTaHAApTaM, UCMOMNb30BAHHLIM B KAYECTBE CChINOYHLIX B MPUMEHEHHOM MEXOyHapooHOM CTaHaap-
Te, NpMBedeHbl B JONONHUTENBHOM npunoxexdun OA

5 B3AMEH FOCT P 50571.5.54—2013/M3K 60364-5-54:2011

lNpasguna npumMeHeHUss Hacmosweao cmaHdapma ycmaHosneHbl 8 cmamee 26 ®edepanbHo20 3aKoHa
om 29 uwHsa 2015 2. Ne 162-03 «O cmaHlapmu3ayuu 8 Pocculickoli ®edepauyuu». VMIHcbopmayusa ob us-
MeHeHUAX K HacmosuweMy cmaHdapmy nybnukyemcs 6 exe200HOM (0 COCMOsHUI Ha 1 aHeapsa mekyuieao
200a) uHghopMayUOHHOM ykazamene «HayuoHaneHbie cmaHOapmel», a ouUUanbHbIL MeKcm U3MeHeHUU
U Monpasok — 8 EeXeMeCSYHOM UHhOpMauyUuoHHOM ykazamene «HauuoHanbHbie cmaHlapmel». B cnydyae
nepecmMompa (3amMeHs!) unu OmMeHbl Hacmosiueao cmaHdapma coomaeemcemeyrulee yeedomneHue bydem
onybnukoeaHo e OnuxallieMm 8bITYyCKe eXeMecsyHo20 UHOopMayUOHHO20 yKasamens «HayuoHarnbHblie
cmaHOapmei». Coomeemcmeyiowas UHghopMayus, ysedoMieHue U MeKcmbl pasMelyaromces makxe 8 UH-
chopmayuoHHOU cucmeme 0buwieao NonL308aHuUs — Ha oguyuansHoOM catime ®edepanbHo20 azeHmemea o
MEeXHUYECKOMY pe2ynuposaHuro U Memponoauu e cemu MiHmepHem (www.rst.gov.ru)

®© IEC, 2021
© OdhopmneHune. ®IBY «MHCTUTYT cTangapTuaauuuy, 2024

HacToswmn ctaHgapT He MOXeT ObITb NOMHOCTLID UMW YAaCTUYHO BOCnpouniBeaeH, TMpaxXnpoBaH U pac-
NMPOCTpaHeEH B Ka4veCTBe OCbVILlMEJ'[bHOFD nagaHna 6es pa3peleHnsa fDe,u,epaanoro areHTCTBa Nno TeXHN4eCKo-
MY perynupoeaHui 1 MeTponorun
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BeepneHue

HacToawmi cTaHgapT SBNSeTCA 4acTbl KOMMNeKkca HauuoHaneHblx cTaHgaptos TOCT P 50571 Ha
HW3KOBOMLTHLIE 3reKTpudeckue ycTaHoBkM. CTangapT pa3paboTaH Ha OCHOBe MeXOyHapOL4HOro cTaHgapTa
M3K 60364-5-54:2021 ¢ yyetom TpeboBaHMIN AeNCTBYIOLLMX MEXIOCY4apPCTBEHHbIX M HALMOHAaMNbHBIX HOpMa-
TUBHbIX JOKYMEHTOB.

HacTtoswunin ctaHgapT ycTaHaBnvMBaeT MONOXKeHUs 1 TpeboBaHMA K 3a3eMnaioWuM yCTporWCcTBaM,
3aLUUTHLIM NPOBOAHMKAM W 3alWTHEIM NPOBOAHMKAM YPaBHUBAHWSA MOTEHLMAMNOB, KOTOpbIE NPUMEHSIOTCA B
HW3KOBOIMLTHBIX 3MEKTPUYECKUX YCTAaHOBKAX C Lenbto obecnedeHns anekTpuyeckon besonacHoCTy.

Mo cpaBHeHuto ¢ TOCT P 50571.5.54—2013 HacToAwWMA cTaHaapT OOMNOMNHEH YTOUHEHHbIMU Tpeboea-
HUSIMW, OOHOBMEHHBIMW CChINMKaMKM Ha HaLMOoHaNbHbIE M MEXIOCYAapCTBEHHbIe CTaHAAPTLI U PAAOM YTOYHEH-
HbIX TEPMUHOB W onpeaeneHuni.

OcHOBHOE OTNMYME HACTOSILEro ctaHgapTa OT 3aMeHAeMOoro cTaHaapTa: BBeAeHUe OONONHUTENbHbIX
TpeboBaHUN K PYHKLMOHANBHOMY 333eMMEHUI0 U (PYHKUMOHANBHOMY YPaBHMBAHMIO NOTeHUManoe ansa obo-
pyLooBaHWUst U CUCTEM MHOPMALMOHHBIX U KOMMYHUKALWOHHBIX TexHonoruin (UKT).

[ns noHMMaHWA YeTKON rpaHuLbl Mexay yHKLUOHANbHbIM 3a3eMMNEHMEM W 3aLLUTHBLIM 333eMIEHUEM
npuBefeHbl crefyrLne nosAcCHeHUs:

- npepeiBaHKe Nboro coegnHeHns YHKLMOHANbHOIO 3a3eMJIeHs He HapyLlaeT HUKaKoW 3alUMTbl UK
Kakux-nnmbo 3aljMTHBIX Mep WIK 3aliMTHLIX CPeacTB, NpeayCcMOTPeHHbIX Ans obecne4yeHns 3neKTpUYecKon
Be3onacHocTU. Ero npyMeHeHne B OCHOBHOM CBA3AHO CO CBSA3bl0, UBMEPEHUEM U 3MEKTPOMAarHUTHON COBMe-
ctumocTbio (BMC) B OTHOLIEHWUM M3MNyYaeMbiX MOMEX M HABEAEHHbIX BbICOKOYACTOTHLIX MOMEX;

- npepbiBaHve nboro coeguMHEHWs 3aLMTHOTO 3a3eMMNEHNUST HAPYLIAET 3allUTy UNW AencTBUE 3aLUT-
HbIX MEep WIY 3alLMTHbIX CPEACTB, NPeAyCMOTPEHHbIX Ans obecneveHns anekTpu4eckon 6esonacHocTu.

TpeboBaHWs K 3aLMTHOMY 3a3eMIIeHNI0 MPMBEAEHbI B CeayLWmux cTaHgaprax:

-TOCT P 50571.4.41 — ansa 3aWuUThl OT NOPaXXeHUs 3MEKTPUYECKUM TOKOM;

-TOCT P 50571.4.42 — onsa 3alMThl OT TENNOBLIX BO3OENCTBUN;

- TOCT P 50571.4.44 — gns 3aWMThl OT PE3KWX OTKNMOHEHWA HAMNPSKEHWUS U 3NeKTPOMarHMTHbIX BO3-
MYLLEeHWH.

v
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FOCT P 50571.5.54—2024
(M3K 60364-5-54:2021)

HAULWOHANBbBHBIAN CTAHOAPT POCCUMCKOMN PEOEPALULMMU

SNEKTPOYCTAHOBKW HU3KOBOJBTHLIE
YacTtb 5-54

BbiGop M MOHTaX 3NeKTpu4eckoro cGopyaoBaHus.
3azeMnsOlMNe YCTPOWCTBA U 3alUTHLIE MPOBOAHUKU

Low-voltage electrical installations. Part 5-54. Selection and erection of electrical equipment.
Earthing arrangements and protective conductors

Data BBegeHuna — 2024—08—01

541 O6bwme TpeboBaHusA

541.1 OGnacTb NPUMEHeHuNA

HacTosiluui ctaHgapT yctaHaBnueaeT TpeboBaHus K 3a3eMnsoWmnM yCTponcTBam, 3aLlMTHbIM NPOBO-
OHWKaM, BKIOYaA 3alMTHbIE NPOBOAHUKW YpaBHWBaHUSA MOTEHUWAnNoB, NpUMeHsemblM ana obecneveHus
3neKTpu4eckoi 6e30NacHOCTH B ANEKTPUYECKNX YCTAHOBKAX.

HacToswunih cTaHgapTt Takke ycTaHasnueaeT TpeboBaHUSA K 3a3eMMNeHno M BblpaBHUMBAHUIO MOTEH-
unanos ana VKT ¢ uenbto:

- CHUXKEHWNSA prcKa 3MeKTPUHEeCKNX OMacHOCTen ANA Haanexallen akcnnyataunm aTux yCTPOMCTB U anek-
TPONPOBOAOK MHPOPMALMOHHO-KOMMYHWUKALWOHHBIX TEXHOMQOIUA;

- obecnevYeHns TeNeKoOMMYHUKALNOHHbIX cUCTeM CTabuibHbIM ONOPHBIM MOTEHLMANOM, HEOBXOAMMbIM
ans yctoymeocTu paboyero cMrHana npu anekTpoMarHuTHbeIX noMmexax (3MI1) (cm. [1]).

Mpumeuvanune — MNpumepsl NKT:

- CeTW 1 CUCTEMbI NOCTOAHHOIO ToKa, nNuTakwue obopygoeaHne VKT B 3gaHum;

- YacTHble aBTOMaTUyeckve TenegoHHele ctadumm (ATC) ¢ paguanbHbIM MOCTPOEHVEM CETHU, MEKLMNE BbIXOS B
ceTb obulero nonb3oeaHnsa (PABX) unu k ee obopygoeaHuio;

- NoKarnbHble BbIYUCIUTENbHBIE (KOMMYHUKaLWOHHbIE) ceTu (LAN);

- CUCTEMbI CBA3W NOXAPHOW ¥ OXPaHHOW CUTHanNMU3aLum;

- CUCTEMBI YNpaBneHust oBCcnyKMBaHWEM 30aHUIA, Hanpumep LU poBbIE CUCTEMEI;

- aBTOMaTU3UPOBaHHBIE CUCTEMBI ynpaBneHns npoussoacteom (CAM) W gpyrve aBTOMaTtM3MpOBaHHbLIE CUCTEMbI
ynpaeneHus;

- CUCTEMbI BELLAHWA U CBA3N.

541.2 HopmaTuBHBIE CChINKK

B HacTosALeM cTaHgapTe MCNoNb30BaHbl HOPMaTUBHbIE CChISIKKM Ha criegyrollne cTaHgapThbl:

FOCT 30331.1 (IEC 60364-1:2005) SnekmpoycmaHo8KU HU3Ko8obmHble. Yacme 1. OcHO8HbIe noso-
JKEHUS, OUeHKa 00wux xapakmepucmuk, mepMuHbl u onpedeneHus

FOCT 31610.0 (IEC 60079-0:2011) BapeigoonacHsie cpedsl. Yacms 0. ObopydosaHue. Obwjue mpebo-
gaHusl

FOCT 33542 (IEC 60445:2010) OcHoBononararowme NpuHLKANGLI U NPUHLKUNLI B@30MacHOCTN ANs UHTEp-
denca «4enoBek-MallMHa», BbiNOHEeHWe 1 naeHTudukaumsa. MoeHtudgrkayms BbIBogoB anekTpoobopyaoBa-
HWS, KOHLLOB NMPOBOAHMKOB M NPOBOAHWKOB

M3paHue ochbnumnansHoe
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FOCT IEC 60079-14 BapbigoonacHbie cpedsl. Hacmb 14. lNpoekmuposaHue, 8bi60p U MOHMa) 3/ek-
mpoycmaHo80K

FOCT IEC 60702-1 Kabenu ¢ MuHepansHol u3onsauyuel U KOHUe8ble 3a0enku K HUM Ha HOMUHalbHOe
HanpsxeHue He bonee 750 B. Yacmb 1. Kabenu

FOCT IEC 61439-1 YcTpoAcTBa KOMNINEKTHbIE HU3KOBOMLTHLIE pacnpeneneHs u ynpaeneHusa. Yacts 1.
Ob6wwe TpeboBaHMA

FOCT IEC 61439-2 YcTpoiicTBa KOMMMEKTHLIE HA3KOBOSBTHLIE pacnpefeneHns u ynpaeneHus. Hacts 2.
YcTpoWcTBa pacnpefeneHus 1 ynpaBrneHns anekTpoaHepruen

FOCT IEC 61439-6 HuskoeonbmHbie KOMMNeKmHble ycmpolcmea pacrpedeneHus U yrpaesneHusl.
Yacme 6. Cucmemsl c60pHbIX WUH (LUUHONPO80OsI)

FOCT P 50571.4.41—2022/M3K 60364-4-41:2017 3nekTpoycTaHOBKM HU3KOBOMNLTHbIE. YacTb 4-41. 3a-
WwuTa ansa obecnevyeHns Ge3onacHoOCTU. 3aluTa OT NOpPaXeHWUs ANeKTPUYECKMM TOKOM

FOCT P 50571.4.43—2012/M3K 60364-4-43:2008 3nekmpoycmaHo8KU HU3KO80MbMHbIe. Hacme 4-43.
TpebosaHus no obecnevyeHuro beszonacHocmu. 3awjuma om ceepxmoka

FOCT P 50571.4.44—2019 (M3K 60364-4-44:2007) OnekTpoyCcTaHOBKN HU3KOBOMNLTHbIE. YacTb 4-44.
3awmTa ans obecnevyeHns 6e3onacHOCTU. 3almnTa OT PEe3KUX OTKIMNOHEHMIA HanNpPsSKEHUS M 3NeKTPOMarHUTHbIX
BO3MYLLEHUIA

FMOCT P 50571.5.51—2013/M3K 60364-5-51:2005 3neKkTpoyCcTaHOBKM HU3KOBOMLTHbIE. YacTb 5-51.
Bbibop 1 moHTax anekTpoobopygosaHua. Obwme TpeboBaHus

FOCT P 50571.5.52/M3K 60364-5-52:2009 3nekmpoycmaHoeKU HU3K080bMHbIe. Yacmb 5-52. Beibop
u MoHmMax anekmpoobopydoeaHus. 3MeKmponposodKku

FOCT P 50571.7.701—2013/M3K 60364-7-701:2006 3nekmpoycmaHo8KU HU3KO8ONbMHble. Hacmeb 7.
TpebosaHus k cnieyuanbHLIM ycmaHoekaMm Ulu Mecmam ux paameweHusi. Pazden 701. MMomeweHus dns eaH-
HbIX U Oyuiesbix KoMHam

FOCT P 50571.16/M3K 60364-6:2016 3nekmpoycmaHosku HU3kogonsmHusie. Yacme 6. Micnbimanus

FMOCT P 58698—2019 (M3K 61140:2016) 3awmTta OT nopaxeHusa anekTpudeckiam Ttokom. Obwme no-
MNOXeHUs1 4NA ANeKTPOYyCTAHOBOK W 3MeKTpoobopyaoBaHns

FOCT P 59789—2021 (M3K 62305-3:2010) MonHuesawuTa. YacTts 3. 3awuTa 30aHuil U COOPYKEHUN
OT NMOBPEXOEHNIA 1 3aLLUNTa MNI0OEN U XUBOTHLIX OT 3NEeKTPOTpaBMaTuamMa

FOCT P M3K 60724 lMNMpepeneHble TemnepaTypbl aNeKTpu4eckux kabenei Ha HOMUHaNbHOE HanpsKe-
Hue 1 kB (Um =1,2 kB) n 3 kB (Um = 3,6 KB) B yCrOBMAX KOPOTKOrO 3aMblKaHWS

FOCT P M3K 60949 PacyeT TEpMUYECKA AOMYCTUMbBIX TOKOB KOPOTKOFO 3aMbIKaHMsA € y4eTOM Heagua-
B6aTuueckoro Harpeea

FOCT P M3K 61534.1 Cuctembl WnHonpoeoaos. YacTts 1. Obwue TpebosaHua

FOCT P M3K 62305-1 MeHegkmeHT pucka. 3awmTta oT MonHun. Yacte 1. OBwme npuHUMnbI

MpumeuvaHue — [pu NONL3OBAHUM HACTOALWMM CTAHAAPTOM LEMNecoobpasHo NPoBepuTL AEeNCTBME CChinoY-
HbIX CTaHOAPTOB B MH(IOPMAaLWOHHOW cucTeme OBLLEro Nonb3oBaHWsl — Ha otvuMansHoOM caiiTe PefepanbHOro areHT-
CTBa MO TEXHWHECKOMY PErynnpoBaHuio U METPOMOrUM B CeTW IHTEpHET WK No eXXeroqHoMy MHPOPMaLMOHHOMY YKasa-
Teno «HauuoHanbHele cTaHaapThI», KOTOPBIA ONyGNMKOBaH MO COCTOSHWIO HA 1 AHBAPS TEKYLLEro rofa, W Mo Bbimyckam
eXeMecAYHOro MHoPMAaLMOHHOTO ykasaTens «HauMoHanbHele CTaHAAPTLI» 33 TeKyLUWIA rof. ECnv 3aMeHeH CChINoYHbIi
CTaHAapT, Ha KOTOPbIA AaHa HeaaTUPOBaHHasA CChbiMka, TO PEKOMEHIYETCS UCMONb30BaTh AENCTBYIOLLYI0 BEPCHUID 3TOMD
CcTaHgapTa C y4eTOM BCEeX BHECEHHbIX B JaHHYH BEPCUI0 M3MeHeHWn. Ecniv 3aMeHeH CCbINoYHbINA CTaHOapT, Ha KOTOpbIif
[JaHa AaTipoBaHHas CChbIMKa, TO PEKOMEHAYETCH UCMOMNb30BaTh BEPCUI0 3TOM0 CTAHAApTa C yKasaHHbIM BbIlLe FO40M yT-
BepxOeHws (NpuHATUs). Ecnn nocne yTBEP:KOEHWS HACTOALLEro CTaHOapTa B CCbIMOYHbIA CTAHAAPT, Ha KOTOPLIiA AaHa
[aTUpPOBaHHAS CCbINKa, BHECEHO M3MEHEHWE, 3aTparvBatoLLee NONOXeHWe, Ha KOTOpPoe [aHa CCbiNka, TO 3TO MoNoXeHWe
pEeKoMEHAYETCA NpUMeEHsTL Be3 yueta aHHOro u3MeHeHns. Ecnm coblinodHbIin cTaHaapT oTMeHeH Ge3 3aMeHsl, T Momno-
)XEHWe, B KOTOPOM [aHa CChIfNKa Ha Hero, PEKOMEHAYETCH NPUMEHSATE B YACTU, HE 3aTParMBatoLLei 3Ty CChInKY.

541.3 TepMUHbI U onpegeneHus

B HacTosLeM cTaHgapTe npuMeHeHbl TepMuHbl no FOCT P 58698, a Takke cnegytolimMe TEPMUHbI C CO-
OTBETCTBYHOLIMMK ONpeneneHusamMu.

OnpegeneHus, Ucnons3yemble AN 3a3eMMSAKWMUX YCTPONCTB, 3alMTHLIX NMPOBOAHUMKOB W 3aLMTHLIX
NMPOBOAHWKOB YpaBHUBAHUSA NOTEHLMAMNORB, NPOUMMIOCTPUPOBaHLI B NPUMNOXEHUN A 1 NpeACcTaBNeHbl HUXE.
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541.3.1

OTKpbITas npoBogswan 4yactb (exposed-conductive-part): [locTynHas NpUKOCHOBEHWUIO NPOBOAALLASA
yacTb anekTpoobopynoBaHWs, KOTOPasa NPy HOPManbHbIX YCMOBUAX HE HAXOOMTCHA MOO HanpsXeHuem, HO
MOXET 0Ka3aTbCs NoJ HaNpPsKeEHWEM MpU MOBPEXAEHUWN OCHOBHOW U30MNSALMN.

[FOCT 30331.1—2013, nyHkm 20.43]

541.3.2

CTOpPOHHAA NpoBogAwWas YacTb (extraneous-conductive-part): MpoBogsas YyacTb, KOTopas He
ABNAETCA YaCTbH ANEeKTPUYeCKON YCTAHOBKM M B HOPMarbHbIX YCMNOBMAX HAaXOoOMTCS MOA SNeKTpUHecknm
noTeHLManoM foKanbHom 3eMIu.

lMMpumeyaHue — CMOPOHHUMU NPOBOOSLUMU Yacmsamu mMozym 6blmb:

- Memannu4eckue 4acmu KOHCMpYKUuU 30aHust;

- Memarnnuyeckue mpybonposodHsle cucmembl Ons 2aza, 800bl, OmMonaeHus u m. d.;
- HeU30IUpyroujue Mokl U CMEeHBI.

[FOCT 30331.1—2013, nyHkm 20.74]

541.3.3

3aszemnuTenb (ground-electrode network): MpoBoasLas YacTe UMM COBOKYMHOCTb 3MEKTPUYECKM CO-
e0WHEHHBIX Mexay coboi MpoBOOALMX YacTel, HaXOAALWXCS B 3MEeKTPUYEeCKOM KOHTAKTe C IOKanbHOM
3eMnel HenocpeaCTBEHHO UMW Yepes NPOMEXYTOUHYIO NMPOBOAALLYI0 Cpeay.

[FOCT 30331.1—2013, nyHkm 20.13]

lpumevaHue — 3azemnsowul anekmpod (earth electrode) npedcmasnsem cobol aneMeHm 3a3eMumerns.
541.3.4

3azemnsrowul anekmpod ¢gyndamenma (foundation earth electrode): lNposodawas yacmb, 8He-
OpeHHas 8 epyHm rnod oyHOamMeHmom 30aHus unu, npednoymumernsHo, 3aMoHoIu4YeHHas & bemoH yHoa-
MeHma 30aHUsl, 8bIMOSIHEHHAS, KakK Mpasuso, 6 gude 3aMKHYmMoa20 KOHmypa.

[AdanmupoeaHo u3z FOCT P M3K 60050-826—2009, nyHkm 826-13-08]

541.3.5 3ameHeH, cm. 541.3.4.
541.3.6

3alWuMTHLIM NPOoBOAHUK (protective conductor): MpoBogHuWK, MpedHasHaYeHHbIn ANA Lenei anekTpuye-
CKoi Be3onacHoCTW, HanpuMep Ans 3aWuTbl OT NOPaXKeHUs 3NMEKTPUYECKUM TOKOM.
[FOCT 30331.1—2013, nyHkm 20.23]

MpumevyaHune — 3alIMTHLIMK NPOBOOHUKAMK ABMATCA 3aLUMTHBIA NPOBOOHWK YPaBHUBAHWUSA NOTEHLWAMNOB U
3aLLUMTHBIA 333eMNAHLLWA NPOBOAHUK.

541.3.7

3alUTHbIA NPOBOAHUK ypaBHUBaHUA noTeHuyunanoB (protective bonding conductor): 3awmnTHeIA Npo-
BOOHWEK, NpedHa3Ha4YeHHbIN 4N BLINOMHEHWS 3aLLMTHOMO YypaBHWBaHWA NOTEHLUAmNOoB.
[FOCT 30331.1—2013, nyHkm 20.24]

541.3.8

3a3eMnALWUNA npoBogHuK (earthing conductor): 3alWWTHbIA NPOBOOHWK, COEOMHSAIOLLNA 3a3eMNUTENb
C rMaBHONM 3a3eMNAKLLIEN LLKMHON.

M pumedaHne — HeMBOJ'IMpDBaHHbIe HacTu 3a3emMnALWKMX NPOBOAHWMKOEB, KOTOPLIE HAXOOQATCA B 3eMne, pac-
CMaTpuBalT B Ka4eCTBE YaCTW 3a3eMITTend.

[FTOCT 30331.1—2013, nynkm 20.15]

541.3.9

rnaBHas 2azemMnsAwowas wuHa (main earthing busbar): LlnHa, ABnaoWAaaca YacTbio 3a3eMMSALWEro
YCTPOWCTBA 3MEKTPOYCTAHOBKM U NpedHasHavyeHHas AN 3MeKTPUYEeCKoro npucoeguHeHusi NpoBOAHUKOB K
3a3eMNALLEMY YCTPOUCTBY.

[FOCT 30331.1—2013, nyHkm 20.5]
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541.3.10

3alMTHbIN 3a3eMNAWKUIA NpoBoAHUK (protective earthing conductor): 3alWMTHBLIA NPOBOAHWK, NPea-
Ha3Ha4YeHHbIA AN BbINONHEHWUS 3ALWTHOTO 3a3eMneHus.
[FOCT 30331.1—2013, nyHkm 20.22]

541.3.11

thyHkuMoHansHoe 3azemneHue (functional earthing): 3azemneHne, BeINONHAEMOE MO YCNOBUAM (hyHK-
LMOHMPOBaHWNS He B LieNnsx aeKTpuyeckon 6e30nacHoCTy.
[FOCT 30331.1—2013, nynkm 20.93]

541.3.12

3azemMnsollee ycTporcTBo (earthing arrangement): CoBOKYNHOCTE 3a3eMNUTENSs, 3a3eMNSIOLLUX Npo-
BOZAHWKOB W IMaBHOW 3a3eMMSOLWEN WNHbI.
[FOCT 30331.1—2013, nyHkm 20.14]

541.3.13

thyHKUMOHanNbLHbIA 3a3eMnAWMA npoBogHuk (functional earthing conductor): MNMpoeogHWK, NpeaHa-
3HAYEHHbIN AN BbINOMHEHUS (DYHKLMOHANBHOMO 3a3eMIEHNS.
[Adanmupoearo u3z FOCT P M3K 60050-195—2005, nynkm 195-02-15]

541.3.14 rnaBHbIN (PyHKUMOHANbLHLIA 3asemnslwmi 3axum [wuHa] (main functional earthing
terminal; main functional earthing busbar): 3axum nnu WrHa, ABMNAOLLAACH YacTblO 3a3eMMSIOWEro ycTpoi-
CTBa 3reKTpPUYECcKON YCTaHOBKKM 1M obecneuynBatoLlas NpucoeJUHEeHNe HeCKOMNMbKUX MPOBOOHUKOB AN BLINOM-
HEeHUSA PYHKLMOHAMLHOIO 3a3eMIeHUs.

541.3.15

thyHKUMOHanbLHOe ypaBHUBaHue noTeHymanos (functional-equipotential-bonding): YpaBHuBaHue no-
TEeHLMAarnoB, BbIMOMHAEMOE MO YCNOBMAM (PYHKLMOHMPOBAHUA HE B Liensix anekTpuyeckon 6e3onacHocTy.
[FTOCT 30331.1—2013, nyHkm 20.94]

541.3.16

3alMTHOE ypaBHUBaHWe noTeHuuanoB (protective-equipotential-bonding): YpaBHuBaHWe noTteHuma-
NoB, BbINOMHSEMOE C Lenbk obecneyeHns anekTpudeckon 6e3onacHocTu.
[FOCT 30331.1—2013, nyHkm 20.21]

541.3.17

ypaBHMBaHUe noTeHumnanos (equipotential bonding): BeinonHeHne 3neKkTpuYeCckux CoequHeHUn Mex-
4y NPOBOAAWMMY YacTaAMK Ans obecnevyeHns 3KBUNOTEHLNANbHOCTU.

lTpumeyvyaHue — Cnedyem paznudams:

- (ocHoBHOE) 3awUmHoe ypasHusaHue MomeHUUanos;

- dononHUmMernsHoe ypasHugaHue nomeHuuanos;

- HEe3a3eMNeHHoe MECGIMHOEe ypasHU8aHUe NomeHyuanos;
- QhyHKUUOHaNbHOE ypagHusaHue NnomeHyuanos.

[FOCT 30331.1—2013, nyHkm 20.84]

541.3.18

3awmMTHOoe 3a3emneHue (protective earthing): 3aszemneHue, BoinonHsemoe ¢ Uenbio obecneveHus
anekTpu4Yeckoi 6e3onacHocTy.
[FOCT 30331.1—2013, nyHkm 20.20]

541.3.19

thyHKUMOHaNbHbLIA NPOBOAHUK YpaBHMBaHMA noteHumanos (functional bonding conductor): MNpo-
BOAHWK, MpedHasHayYeHHbIA AN BINCNHEHWS (DYHKUKMOHANBHOTO YypaBHNBaHWS NOTEHLMAMNoB.
[Adanmupoearo u3z FOCT P M3K 60050-195—2005, nyHkm 195-02-16]
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542 3azemnsoLlme ycTpoucTBa

542.1 O6wue TpeboBaHuA

542.1.1 B 3aBucumocTn oT TpeboBaHWi K aneKTpoycTaHoOBKaM 3a3eMnstoline yCTpolcTBa MoryT ObiTh
npegHasHadeHbl AN BeINOMNHEHUS TOMBKO 3aLMTHOMO 3a3eMITeHUs U TOMbKO PYHKLUMOHANLHOIO 3a3eMneHus
M ANS BbIMOMTHEHWSA W 3aLUNTHOTO 3a3eMINeHnst, U PYHKUKOHanbHOro 3asemnenus. [Npn atom TpeboBaHns K
BbIMNONHEHUIO 3aLLKUTHOIO 3a3eMNeHns Bceraa ABnsaTCA rMaBHbIMU.

542.1.2 [Ins cBsA3M 3a3eMnuTens (3aseMnsoW X aNeKTpoaoB) C [MaBHOW 3a3eMIALEN LUMHOW B Npe-
Aenax YCTaHOBKWU NPUMEHSIOT 3aseMnsiiowmMe NPoBOAHUKK.

542.1.3 Ecnv ocyLlecTBNSAKT BbICOKOBONLTHOE NWUTaHWe YCTaHOBKW, TpeboBaHWSA K 3a3eMnsoLum
YCTPOWCTBAM BbICOKOBOMNLTHOMO MUTAHMSA U HU3KOBOMLTHOW YCTAHOBKM JOMKHLI TaKXe COOTBETCTBOBATL pas-
peny 442 FOCT P 50571-4-44—2019.

542.1.4 K 3a3eMnsa0LWLMM yCTPOUCTBaM, NpeAHas3Ha4yeHHbIM Ans obecnevyeHns npucoeguHeHNs B 3eMrie,
npeabABNAT cnegyowme TpeboBaHns:

- OHW JOMKHBI HafeXHo obecneynBaTh TpeDOBAHWUSA 3aLLWTLI YCTAHOBKU;

- MpOTEeKaHWe TOKOB 3aMbIKaHWSA Ha 3eMI0 W TOKOB 3aLMTHbIX MPOBOAHWKOB B 3€MMK HE AOMKHO CO3-
[aBaTb OMacHOCTU OT Harpeea, TepMOMEXaHUYEeCKUX U 3MEKTPOMEXaHUYeCKNX BO3OENCTBUIA M ONAcHOCTU No-
paKeHU:A NeKTPUHECKUM TOKOM;

- Npy He0BXO0OMMOCTHK 3a3eMNAKLIMe YCTPONCTBA OOMKHbI YAOBNETBOPSATL TpeboBaHMAM K yHK-
LMOHaNbLHOMY 3a3eMMNEHWIO;

- TpebyeTcs, 4YTObLI 3a3eMnsoL e YCTPOMCTBA COOTBETCTBOBANU YCMOBUAM BHELLIHUX BO3OEWCTBUNA
(cm. FOCT P 50571.5.51), Hanpumep MexaHW4Yeckux BO3LeNCTBUIA 1 KOPPO3UK.

542.1.5 Ecnu npoTekakT TOKU C BLICOKUMMK YacToTamu (cMm. pasgen 444 FOCT P 5057 1-4-44—2019),
HeobxoanMOo yOenuTb BHUMaHWe 3a3eMNsALLUM YCTPONCTBaM.

542.1.6 Iloboe NporHo3Mpyemoe U3MeHEeHWe COMPOTMBIIEHNS 3a3eMMsLLEero anekTpoga (Hanpumep,
BCIenCcTBME KOPPO3MU, BbICLIXAHUA UMW 3aMep3aHWs TPYHTA) He JOIKHO OTPULATENbHO BMWATL HA 3alluTy OT
nopaxKeHus 3neKTpUYecKUM TOKOM, Kak ycTaHoBneHo B FOCT P 50571.4.41.

542.2 3azemnAlOwWMKE INEKTPOObI

542.2.1 Heobxogmmo, 4ToOb! TUNLI, MaTtepuansl U pasmMepbl 3a3eMNAKLWMX anekTpogos obecneynBanm
KOPPO3MOHHYIO U TpebyeMyo MeXaHUYECKYH NMPOYHOCTbL HA BECh CPOK CIYXObI.

MpumeuvaHue 1 — C TOYKM 3peHMsi KOPPO3WMM paccMaTpuBaloT crnegylowme daktopsl: pH rpyHTa, yaensHoe
COMPOTWBMNEHWUE TPYHTA, BMAXHOCTb FPYHTa, NEpPeMEHHbIE U NOCTOSHHbIE BNy)XOaloLWwye TOKW 1 TOKKM YTEYKK, XUMUYEecKoe
3arpszHeHune 1 Bnn3ocTe HECOBMECTUMBIX MaTepManos.

MuHuManbHble pasMepbl 3a3eMnALWNX 3NeKTPo4oB U3 Hanboree pacrnpocTpaHeHHbIX Marepmnanos c
TOYKM 3PEHUS KOPPO3UOHHOW 1 MEXaHWYECKON CTOMKOCTM, MPOMOKEHHbIX B TPYHTE M 3aMOHONMUYEHHbIX B 6e-
TOH, NpuBeaeHsbl B Tabnuue 54.1.

MpumevaHue 2— MuHUManbHas TOMWMHA 3aLMTHOMO NOKPBITUS AOMKHA ObiTh Bonblue ANs BEPTUKaNbHbIX
3a3eMNAIOWNX ANEKTPOAOB, YEM ANS FOPU30HTAMBHBIX 3a3eMNSIOWNX SNEKTPOAOB, U3-3a BonbLUero MexaHMYeckoro Bo3-
gencTeua npu nx sarnybneHun.

Ecnu TpebByeTca BLIMOMHEHWE CUCTEM MOMNHME3ALWMUTLI, TO TaKKe NPUMEHsIOT TpeboBaHWa nogpasaena
5.4 FOCT P 59789—2021.

Tabnuua 54.1 — MuHvmMmanbeHble pasMepbl 06bIYHO UCNONb3YEMbIX 323EMINAKLLWMX INEKTPOOOB, NMPOMNOXEHHbIX B FPYH-
Te unu B BeToHe, NpMMeHAeMbIX AN NPefoTBPaLLeHns Koppo3un U obecnedeHns MexaHW4eckon CTOMKOCTH

Matepwnan n Mnowaae Macca Tonma
p OuameTp, wan TonwwmHa, noKpbITUSA/
NOBEPXHOCTb Mpodnnb nonepeyHoro NOKPLITKSA,
MM 2 MM 2 obonao4ku,
anekTpoaa ceveHns, MM r/m
MKM
Crane, 3amoHonu- | Kpyrnas nposonoka 10
YeHHasn B BeToH (Be3
MOKPLITUA, rOpsAYero
UMHKOBaHUsA unv He- | Cnnowxas neHta nnu nonoca 75 3
pKaBetoLan)
5
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lMpodomxkerue mabnuusi 54.1

MaTtepwan n
NoBEpPXHOCTE
anekTpoaa

Mpodune

Ouametp,
MM

Mnowaab
NonepeyHoro
ceyeHns, mm2

TonwwuHa,
MM

Macca
NOKPbITHA,
r/m2

TonwwmHa

noKkpbITUs/

obonoyku,
MKM

Crtanke ropsiyero
LUMHKOBaHMs®

MonocaP wnu  npodunupo-
BaHHaa nonoca/nnactmHa —
CnnowHas nnactuHa — nep-
dhopupoBaHHas nnacTuHa

90

500

63

Kpyrnbld cTepXeHb, YCTaHOB-
NeHHbI BEpTUKaNbHO

16

350

45

Kpyrnas nposonoka, ycTaHoB-
neHHasa ropusoHTanLHo

10

350

45

TpyGHbIA

25

350

45

MHoronpoBonoYHbIi  NpoBeC[,
(3aMoHONUYeHHbIN B BETOH)

70

MepexpecTHbIA npocpumne,
YCTaHOBMNEHHbBIM BEPTUKaNbHO

(290)

Ctanb B MegHon
obono4ke

Kpyrnbl cTepXeHb, YCTaHOB-
NEHHbIA BEPTUKaNbHO

(13)

2000

Crtank c ransBaHu-
YyeCKUM MeOHbIM
NMOKPbITUEM

Kpyrnbl cTepxeHb, YCTaHOB-
NeHHbIA BepTUKANbHO

14

250¢

Kpyrnas npoBonoka, ycTaHoB-
MNeHHas ropu3oHTanLHo

70

Monoca, yCTaHOBNeHHad ropu-
30HTarnbHO

90

70

Hepxagetowan
cTans?

Monoca® unu npodmnuposaHx-
Hasa nonoca/nnactuHa

90

Kpyrnbl cTepXeHb, YCTaHOB-
NeHHbIW BepTUKanbHO

16

Kpyrnas npoBonoka, ycTaHoB-
nNeHHas ropusoHTanLHo

10

TpyGHbIA

25

Meab

[Nonoca

50

Kpyrnas npoBonoka, ycTaHoB-
NEeHHasn ropu3oHTansHo

(25)4 50

CnnowHon  Kpyrbld  cTep-
EHb, YCTAaHOBMEHHLIA BEPTU-
KaneHo

(12) 15

MHOronpoBoONoYHLIA NPOBOS,

1,7 ang
OoTAEnNb-
HbIX XKD
npoeoga

(25)d 50

TpyOHBIN

20

CnnowHas nnacTnHa

(1,5) 2

MepdhopupoBaHHas nnacTuHa
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OkoH4aHue mabnuupbl 54.1

M pumedYyaHune — Pasmepbl B cKODKax NPUMEHUMbI TONBKO ANA 3alWiThl OT NOpa*XeHWA aNneKTpU4eCkKMM TOKOM,
B TO BpeMA KaK 3Ha4eHUA He B cKobkax NpUMEeHWUMbI 4NA 3alliTbl OT yaapa MONHMKX 1 NopaxXeHWA 3NeKTpUYeCKUM TOKOM.

a8 Xpom = 16 %, Hukenb = 5 %, monubgeH = 2 %, yrnepog < 0,08 %.

b Kak kataHHas, Tak 1 peaaHHas nonoca ¢ 3akpyrieHHbIMK Kpasmy.

¢ MokpbITWE JOMKHO BbITh FMafKUM, HENPEPLIBHLIM W MULLEHHBIM HATEKOB.

d Ecnu onbIT NokasbiBaeT, YTO PUCK KOPPO3UM M MEXAHWMHYECKOro NOBpeXAeHUs Ype3BbiYaiiHo HIU3OK, [oMnycKaeTcs
MCMONb30BaTh cedeHne 16 Mm2.

€ TonwwmHa obecneynBaeT 3alUWUTY OT MEXAHNYECKOTO MOBPEXKAEHUA MEOHOIO NOKPLITUA BO BPEMSA MpoLecca MoH-
Taxa. OHa MOXeT ObITb YMEHbLUIEHa, HO He MeHee YyeM A0 100 MKM, ecnun NpUHATLI cneLMansHbIE MePbl NPENOCTOPOXK-
HOCTH, 4YTODLI M3DexaTb MEXaHUYECKOrO MOBPEXAEHWA MEOW BO BPEMS MPOLEecca MOHTaka (Hanpumep, NnpobypeHHbie
OTBEPCTUA WK CNeLMarnbHble 3alMTHLIE HAKOHEYHWKN), — MPUHKMMAKT COrMacHO MHCTPYKLMM M3rOTOBUTENS.

542.2.2 3¢pPpekTMBHOCTL KOHKPETHOMO 3a3eMINSALLIEro 3aNeKTpoda 3aBUCUT OT ero KoHgurypauum n xa-
pakTepa MecTHOro rpyHTa. Yucno 3aszeMnanLLmnx 3NeKTpoa0B BeIOMpaoT B 3aBUCUMOCTI OT XapakTepa rpyHTa
1 TpebyemMoro conpoTUBNEHWUs 3a3eMNALLErO YCTPONCTBA.

B npunoxeHur B npuBeneHbl MeToabl OLEHKW CONMPOTUBIEHNS 3a3eMIAILLMX 3NeKTpoaos, 3arnybneH-
HbIX B FPYHT.

542.2.3 B kavyecTBe 3a3eMnSOLWNX ANEKTPOAOB AONYCKAETCs NPUMEHSATL!

- 3aMOHONUWYEHHLIN B BETOH 3a3eMNsALWMIA 3NeKTpoa dyHOaMeHTa.

MpumeyvyaHune — [ONOAHUTENLHYH MHOPMAUMIO CM. B NPUNOXeEHWUA C;

- 3arnyBrneHHbIA B rPYHT 323eMNSOLWMIA 3NekTpon dyHAaMEeHTa;

- MeTannuyeckne aNeKkTpogbl, 3arnybneHHble HenmocpeaCTBEHHO B FPYHT BepTMKalbHO MM TOPU30H-
TanbHO (Hanpumep, CTEPXHW, MPOBOJIOKA, NEeHThl, TPYObl MM NONOCHI);

- MeTannuyeckne ob60NoYKM UMK ApyT1e MeTannMyecKkie NoKpoBbl Kabenen B COOTBETCTBUN C MECTHBIMM
YCMNOBUAMMW UMK TpeBoBaHUAMMU,;

- Opyrue, NPOnoXeHHkbIE B 3eMIe, MeTannuyeckie n3genusa (Hanpumep, Tpyodbl) B COOTBETCTBUAM C MECT-
HbIMKW YCNOBUSAAMW UN TpeboBaHUSMY;

- MeTannnyeckasl apmartypa >xenesobeToHa (3a UCKIIoYeHUeM HanpsiKeHHOro xenes3obeToHa), pacnono-
XEHHOro B 3eMre.

542.2.4 MNpwu BbibOpe TMNa W rMyOWHbI YCTAaHOBKKM 3a3eMMSIOLLMX 3M1eKTPOoS0B HeobXxoaMMo y4ecTb BO3-
MOKHOCTKW MEXaHWYEeCKOro NoBPeXaeHUst 1 MUHUMN3aUnn BO34eNCTBAUS BbIChIXaHWUA UMW NPOMEpP3aHusa rpyHTa.

542.2.5 lNpun npMMEHEHWM B 3a3eMNAI0WMNX YCTPOWUCTBaX pa3HbiXx Matepuanos criegyeT npegycMoTpeTh
BO3MOXHOCTb BO3HWKHOBEHWUS KOHTAKTHOW (3NEeKTPOXMMUYEecKon) koppo3uu. [nsi BHEWHUX NPOBOAHWUKOB
(Hanpumep, 3a3eMNSKLWNX MPOBOLHUKOB), COEANHEHHbIX C 3aMOHOMUYEeHHbIM B DETOH 3a3eMMALWUM 3NekK-
TpoLoM byHOaMeHTa, coeqUHEeHWe, BLINOMHEHHOE U3 CTanu ropsiyero LMHKOBaHWs, He JOMKHO pacnonaraTb-
CH B IPyHTE.

542.2.6 Metannnyeckue TpybonpoBOabl C FOPHYUMU XUAKOCTAMUW U razamu He JOMNyCcKaeTCa WCMnonb3o-
BaTb B KA4YeCTBE 3a3eMMSOLMX 3NEKTPOAO0B, N UX NPOMNOXEHHYH B FPYHTE YacTb HE CriefyeT YYMTbIBaTh Npu
pacyeTe napaMeTpoB 3a3emMnuTens.

MpumevaHue — IT1o TpeGoBaHME HE UCKMIOYAET 3aLUMTHOE YpaBHMBAHWE NOTEHLMANOBR ANS Takux Tpyb no-
CpedCTEOM IMaBHOW 3a3eMNaAowen WiuHbl (cM. 541.3.9) no MOCT P 50571.4.41.

B cucteme TT, rge NpUMMEHSOT KaTOOHYK 3alUWTY M OTKPbITYKD NMPOBOASALL Y0 4aCTb 3MEeKTPUHEeCcKOoro
0bopyaoBaHUA HeENOCPeACTBEHHO COEAMHSAIT C MeTannm4eckuMm Tpybamu Ans orHeonacHbIX XUOKOCTeN Unu
rasoe, nocnegHve MoryT ObiTe NPUMEHEHbI, Kak eQWHCTBEHHbIN 3a3eMNUTenb AN 3Toro cneumnansHoro obo-
py4OBaHUS.

542.2.7 3azemnaLMe 3NeKTpodbl HE MOrpyXawT HeNOCPeOCTBEHHO B BOAY MOTOKAa, PeKW, Bogoema,
o3epa U T. n. (cM. Takke 542.1.6).

542.2.8 Ecnu 3a3eMnuTenb COCTOMT M3 YacTel, KOTOpble AOMXHbl ObiTh CO8AWHEHbI BMECTE, COeANHEe-
HWe BLIMONHAT CBAPKOM, 8 MOM HUC/Ie 3K30TEPMUYECKOW, ONPECCOBKOW, 3aXXUMaMu U OpyTMM paspeLleH-
HbIM MEXaHWYECKUM CoeaMHUTENeM.

M pumeyYyaHune — CoefMHeHWs, BbINOMHEHHbIE TOMBKO C MOMOLLLID BA3AMNLHOW CTansHOM NnpoBONOKK, U3-3a OT-
CYTCTBUA Hagnexalwlero KOHTakTa He JoNyCKakTCH.
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542.3 3azemnaAwme NPoOBOOHUKN

542.3.1 3azemMmnswLMe NPOBOAHWMKM OOIKHbLI yOOBNETBOPAThL TpeboeaHuam 543.1.1 n 543.1.2. MNno-
Llaab UX NONepeyHoro cedeHns JomkHa BeiTh He MeHee 6 MMZ ans meau unu 50 mm2 ansa ctanu. Ecnu He-
M30NMPOBAaHHbIA 3a3eMNALWMA NPOBOAHWK MPOKIaabiBawT B rPyHTe, Heobxoaumo, 4Tobbl ero pasmepbl U
XapaKTepUCTUKN COOTBETCTBOBAMM yKasaHHbIM B Tabnuue 54.1.

Korga oxumgarT npoTekaHue ToKa KOPOTKOro 3aMblKaHWs Ha 3a3eMnaoLMi anekTpod (Hanpumep, B Cu-
ctemax TN vnwm IT), 3azemnsawLLMe NPOBOOHUKA MOTYT ObiTh BhIDpaHbl B COOTBETCTBUM C yKa3aHuamu 544.1.

AnOMUHWEBLIE NPOBOAHMKN HE AOMYCKaeTCA UCMoNb30BaTk B KAYECTBE 3a3eMMsoLMX MPOBOLHWKOB.

MpumevaHue — Ecnu cuctemy MOMHWE3aLMTLI COEOMHSAIOT C 3a3eMNMTENEM, TO NMOLaAb NOMNEPEYHOro ce-
YeHUs 333eMMNAI0LLErO NPOBOAHMKA AOMKHA BbITh MO KpaiiHel mepe 16 Mm2 ansa meaw (Cu) unm 50 mm2 ans xenesa (Fe)
(cm. MTOCT P M3K 62305-1).

542.3.2 CoeanHeHne 3a3eMMs0LLEero npoBogHMKa C 3a3eMMALWNM 3MeKTPOOOM O0MKHO BbiTh Hagex-
HbIM M 0GnagaTh COOTBETCTBYHLUMMMK 3reKTpuYecknMu xapaktepuctukamu. CoeguHeHne MoxeT GbiTb Bbi-
MOMHEeHo C NMOMOLLbLIO CBApPKW, B TOM YMCIE IK30TEPMUYECKON, OMPeCcCOBKW, COeQMHNTENBHOrO 3aXKumMa WUnm
ODYTUM MexaHW4ecKUM coefuHuTenemM. MexaHuyeckue coedMHUTENM, NOCPEACTBOM KOTOPbIX BbIMOMNHAKT
3MNeKTpUYecKue coeguHeHns, cnegyeT MOHTUPOBaTb B COOTBETCTBMU C UHCTPYKUMEN U3roToBUTENs. YCTaHOB-
Ka COeAMHUTENbHOrO 3a)KUMa He A0MKHAa NPUBOAUTL K NOBPEXAEHWIO 3NeKTpoaa UN 3a3eMnawLLEro NpoBo-
OHUKa.

CoenunHeHune 3a3zemM/Isarowux nposodHUKOE € 3azeMAsoWUMU anekmpodamu fnpu nomMowu nadxku eos-
MOXHO mMonbKo npu obecrneyeHuu Hadnexawel MexaHu4yeckol IpoYHOCMU 8 NPonasHHbIX KOHmMakmax.

M pummedHyaHune — Ecnn NPUMEHAKT BEPTUKAlbHbIE NEKTPOABI, CneayeT obecneynTs BO3MOXKHOCTb KOHTpONA
COEOMHEHNA N 3aMEHbl BERTUKANBHOIO CTEPXHA.

542.4 TnaBHaA 3a3eMnAKOLWAN WKWHA

542.4.1 B kaxgon ycTaHOBKe, B KOTOPOW MPUMEHSAIOT 3alMTHOEe ypaBHUMBaHWE NOTeHUManos, cnegyet
NpeaycMOTPETb MMaBHYH 3a3eMNSAKLLYI0 WKWHY, U K HEW JOMKHbI BbiTh NPUCOEOUHEHBI:

- 3alUMUTHbIE NPOBOAHWKN YpaBHUBaHWUA NOTEHLKUANOB;

- 3a3emMnALWMe NMPOBOOHUKN,

- 3alUNTHbIE NPOBOGHWKM;

- (byHKUMOHaNbHbIE 3a3eMMALNE NPOBOAHMKN NPU HANNYKHA.

MpumeuvaHune 1 — He TpebyeTca HenocpeacTBEHHO NMOAKMNKOYATE KaXKAbl OTAENbHbIA 3alWMTHLIA NPOBOAHMK
K rMaBHOW 3a3eMNAKLLEN LWMHe, eCNM OHN NPUCOEAVHEHb! K 3TOW LUMHE NOCPeaCcTBOM OPYrUX 3allMTHBIX MPOBOAHMKOB.

MpumeuvaHue 2 — [MaBHLIW 3a3eMNFIOLWLNA 32XKMM B 30aHUW, KAK NpPaBurio, NPUMEHAT B Lenax gyHKUMo-
HanbHOro 3azemnexua. Onda uenei MHoOpMaLMOHHEIX TEXHOMOTUIA Ero paccMaTpUBAaKIT Kak TOYKY NMPUCOEdWMHEHUA K 3a-
3EMNAKLWEMY YCTPOWCTBY.

Ecnu npegycmoTpeHo Gonee ogHOro 3a3eMrsiiolero 3aXXuma, OHU OSMKHbl ObiTb COEOMHEeHbl Mexay
coboit.

542.4.2 Heobxogumo npenycMoTpeTh BO3MOXHOCTE MHOUBUAYANBHOIO OTCOEAUHEHUS KaX40ro NpoBo-
OHMKA, NPUCOeaVHEeHHOro K rmaBHon 3asemMnawwein wuHe. CoegMHeHWe OOMKHO OblTb HAAEXHbIM, a 0TCO-
eMHeHWe cneayeT BbIMOMHAThL TONbKO NOCPEACTBOM UHCTPYMEHTA.

MpumeuaHnune — OTcoeguHeHWe OT IMaBHOW 3a3eMNANLWEN LWHE OOMKHO BbiTh yAOBHEIM ONs NpOBedeHMs
W3MEPEHWS COMPOTUBMEHUS 3a3EMIAIOLLErO YCTPONCTBRA.

543 3aWUTHbIE NPOBOAHUKH

MpumeuaHune — Heobxogumo yaenuTbe BHUMaHWe TpeboBaHWMAM, npuBedeHHBIM B paszgene 516
[OCT P 50571.5.51—2013.

543.1 MMHUManbHoe ceyeHue

543.1.1 Tlnowagb MNOMNEpPeYHOro CEeYEeHUs KaXZOoro 3allMTHOrO MNPOBOOHUKA [OO0MMKHA YOOBMNETBO-
pPATb YCMOBWMAM aBTOMAaTMYECKOTO OTKITHOYEHWMs] MUTaHWs B COOTBETCTBMM ¢ TpebosaHusMu nyHkTa 411.3.2
FOCT P 50571.4.41—2022 n BblAepXUBaTb MeXxaHU4eckne W TepMmYeckne BO3JENCTBUSA, co3faBaemMble TO-
KOM 3aMbIKaHWS Ha 3eMII0 B TEYEHKWE BPEMEHW OTKMHYEHUS 3aLLMTHOIO YCTPOMCTBA.

8
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CeueHne 3aLMTHOIO NPOBOAHMKA PACCHMTBLIBAIOT B COOTBETCTBUM C yKadaHuamu 543.1.2 unu Beibupator
no Tabnuvue 54.2. B niobom cnyyae crnegyeT yuuTbhiBaTh TpeboBaHma nyHkTa 543.1.3.

3axumbl 0NS 3aLMTHBIX NPOBOAHUKOB [OIMKHBI COOTBETCTBOBATL MX pa3mMepam COrnacHo BhIGopy Mo
YKasaHWsM HacTosILLero nyHKTa.

B cucteme TT, raoe 3a3emMnnTen UCTOYHUKA MUTAHUA U OTKPLIThIX NPOBOASALLMX YacTell 3aneKTpuYecku
HesaBucumbl (cm. FTOCT 30331.1), nnowalb NONEPEeYHOro CeYeHUs 3allMTHbIX MPOBOAHMKOB He TpebyeT npe-
BbILLIEHWA:

- 25 Mm2 — ansa megu,

- 35 Mm2 — Ons antoMUHKS.

Tabnuua 54.2 — MyuHMManbHOE CeYEHME 3alLMTHBIX MPOBOAHMKOB (€CMW HE PacCYUTaHO B COOTBETCTBUM C 543.1.2)

MuHMManeHoe ceverne COOTBETCTBYHLEro 3aLiuMTHOrO NPoOBOAHMKA, mm2 ana Cu
CeveHune NUHEeNHbIX NPOBOAHMKOB = o
it (P;u A : ECNN 33LWUTHEIA NPOBOAHUK BbIMOMHEH €CIN 3alUTHbI NPOBOAHUK BEINOMHEH
A M3 TOro Xe MaTepwuana, 4To U NMMHENHBIR W3 MaTtepuana, OTNMYHOrO OT NUHEWHOro
NPOBOOHUK nNpoBOAHUKA
ki
S<16 S S
ka
ki
16<S=<35 162 —-16
ko
Sa k1 S
§>35 = M=
2 kz 2

roe: ky — aHaveHne kKoaduumeHTa k Ans NMHERHOro NPOBOAHMKA, PACCHUTAHHOIO No (DOPMyINe NPUNoXeHus A
vnu BeibpanHoro u3 Tabnuuel 43A FOCT P 50571.4.43—2012 B COOTBETCTBMM C MATEpPMANoM NPOBOAHMKA W M30MNALMN;

Ko — 3HaveHne koadpyuumeHTa k ana 3alUTHOrO NpoBoAHWKA, BbiGpanHoro ua Tabnuuy A.54.2 no A.54.6 B cooT-
BETCTBWK C YCMOBUSAMU MPUMEHEHWS.

@ Inss PEN-NpoBoAHWUKa, YMeHbLUEHNE CeYEeHUs] BO3MOXHO TOJMBKO COMMAacHO Npaewiam yCTaHOBMEHUs pasMepoB
HeWTpanbHoro npoeogHuka (cMm. FOCT P 50571.5.52).

543.1.2 Ce4eHuns 3alNTHBIX MPOBOAHUKOB A0MKHbLI ObITh HE MeHee:

- CeYeHus!, BbibpaHHOro B cooTBeTCTBUM ¢ TpeboeaHuamu TOCT P M3K 60949, nnu

- ceveHusl, paccyMTaHHoro no gopmyne (MPUMEHSIOT TOMBKO MPW BPEMEHW OTKIYEeHWs 3alnTbl He
tonee 5 c)

12
s=+—,
roe S — cedeHue, MMZ:
| — ,EIBI?ICTByI-OLIJ,ee 3Ha4YeHWe OXKMOoaemoro ToKa noBpexageHwud, BblipaXeHHOe B amMnepax, gond no-

BpeXaeHus ¢ npeHebpexrmMo MarnbIM MNOMHbIM COMPOTUBIEHUEM, KOTOPLIA MOXET NpoTeKaTk Ye-
pe3 2alMTHoe YCTponcTBo (cMm. [2]);

t — BpeMA OTKITIOYEeHWA 3allNTHbIM YCTpOﬁCTBOM TOKa 3aMblKaHWUA Ha 3eMITk0, C;

k — koadbpmumeHT, 3aBUCALLMA OT MaTepuana 3alWMTHOIO NPOBOOHWMKA, M30MALUK, NPUNEeratwLLmnx
YyacTen, Ha4yanbHOW U KOHEYHOW Temnepartypbl (pacyeTt k CM. B NPUIOXeEHMU A).

Ecnu B pesynstate pacuyeta nony4atrT HECTaHOAPTHOE 3HAYEeHME CeYeHUs NPOBOOHKKA, TO BeIBUpatoT
brivxkaiwee Gonbluee 3Ha4YeHKe.

MpumevaHue 1— Cnegyer yuuTelBaTb TOKOOrPaHWYEHWE 3@ CHET NOMHOMO COMPOTUBIEHNS Lieny 1 orpaHuye-
HUe /2t 3aLNTHLIM YCTPOACTBOM.

MpumeyaHue 2 — YkazaHuMA NO OrpPaHUHEHWIO TemnepaTypbl BO B3pbIBOOMACHBIX Cpefax MpuBedeHbl B
roCT 31610.0.
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MpumeyvyaHue 33— [nakabenei c MruHepansHOW n3onaumer no FOCT IEC 60702-1, B cnyyae korga CTOMKOCTb
K TOKY 3aMbIKaHWsi Ha 3eMni0 MeTannuyeckol obonoyky kabens Bonblue, Yem y NUHENHbBIX NPOBOAHWMKOB, He TpebyeTcs
paccUuTbIBaTE CEYEHUE METannM4Yeckol 0BoNoYKkK, MCNoNb3yeMol B Ka4eCcTBe 3aLlUTHOrO NPOBOOHMKA.

543.1.3 CeuyeHne nGOro 3aWMTHOMO NPOBOAHUKA, KOTOPLIA He ABNAETCA XWUMNOoW kabens unu He npo-
noxeH B obLien obonoyke ¢ NMMHEAHBIMW NPOBOAHUKAMM, OOMTKHO BbITh HE MEHee:!

-2,5 mm2 ana Cu vnm 16 MMm2 ans Al, ecnn npegycMoTpeHa 3awuTta OT MEXaHWYeCKOro NOBPEXAeHUs;

-4 Mm2 gnsi Cu unu 16 mm2 gna Al, ecnu 3aLumTa OT MeXaHU4eCKoro NoBpeXAeHNs He npegycMmoTpeHa.

1 pummevyaHune — Wcnone3oBaHne crtanu Ana  BbIMONHEHWA 3alWWTHONO nNpPOBOAHMKA HEe WCKNK4YaeTcs
(cm. 543.1.2).

3allUTHBIN NPOBOAHMK, He ABMNALIWIACA YacTbio Kabens, cyuTaeTca MexaHU4eckn 3aluLeHHbIM, ecrnu
OH MnponoxeH B Tpybe, kopobe nnu apyrum nogobHbiM cnocobom.

543.1.4 Ecnu 3alUMTHEIA NPOBOAHWK ABNSETCs obwmm ana oByx unu 6onee uenew, To ero cedeHue Bhbl-
BupatoT cnenywoLm obpaszom:

- paccyMThLIBAOT B COOTBETCTBMU € 543.1.2, ucxons M3 MakCUMarnsHOro OXUOaeMoro Toka 3aMblKaHus Ha
3eMIMI0 U BPEMEHW OTKMIYEHWS Lenu, Unu

- BbIOMpaioT no Tabnuue 54.2 No OTHOLLUEHWUIO K NIoLWwaaun nonepe4yHoro cedeHns HambonbLluero nuHen-
HOro NPOBOOHWMKA Lienen.

543.2 Tunbl 3aWMTHbIX NPOBOSHUKOB

543.2.1 3alWKUTHbIE NPOBOAHWUKM MOTYT BbITb NPEACTaBNEHbl OOHUM M3 HIKECMNEeaYIOLWUX TUMOB UMK KX
KombuHauunen:

- NPOBOAHWKWU (KUMNbl) MHOMOXWUNbHOTO Kabens;

- M30MNMWPOBAHHbIA UM HEeU30NMPOBaHHbLIN NPOBOAHWK, KOTOPbIN NPONOXeH B 0bLuer obonoyke ¢ nuHen-
HbIMW NPOBOAHWUKAMU;

- CTaALMOHAPHO NPOMNOM¥EHHbIE HEM30NUMPOBAHHBLIE UMW M30NMUPOBAHHbIE MPOBOAHWUKY,

- MeTannuyeckue obonovku kabenen, akpaHbl kabenein, bpoHs kabenei, NPoOBOMNOYHAA OMNNETKA, KOH-
LEHTpMYEeCcKMe NPOBOLHWUKN, MeTanandeckne Tpybbl, 06beKThI, yoOBNeTBOpsoWMe nonoxenusam 543.2.2, ne-
peuncneHus a) u b).

NMpumeuyaHue — PacnonoxeHwe 3alMUTHBIX NPOBOAHUKOB cM. B 543.8.

543.2.2 Ecnu ycTaHOBKa COAEPXMT COOpPKM KOMMYTaLMOHHOW annapaTtypbl M annapaTypbl ynpaBneHus
C MeTannuyecknmu obonovkaMm, Takue Kak HU3KOBOILTHbIE pacnpefenuTensHble YCTPOUCTBA, K KOTOPLIM OT-
HOCATCA BBOOHO-pacnpefennTernbHbie YCTPOWCTRA, IMaBHbIe pacnpefenuTenbHble WUThl, KBApTUPHbLIE LLUTKK
n ap. (cm. FOCT IEC 61439-1 u FOCT IEC 61439-2) unu wuHonpoeodel (cm. FOCT IEC 61439-6), TO ux me-
Tannuyeckue o6onoYKM MNKM pambl MOTYT BbiTb UCMONB30BaHbl B KA4ECTBE 3alUMTHbIX MPOBOAHWKOB MPU O4HO-
BPEMEHHOM BbIMOMHEHUW CNEedYLUX YCIOBUNA:

a) anekTpuMyecKasi HenmpepbIBHOCTb NMPEAYCMOTPEeHa KOHCTPYKLMER UMW YCTaHOBKOW OOMOMHUTENbHbIX
nepemMblyek Takum obpasom, 4To obecneymnBaeTcs 3almMTa 0T MEXAHUYECKMNX, XUMUYECKUX WU 3NeKTPoOXuMmie-
CKUX NOBPEXOeHU;

b) oHn cooTBeTcTBYOT TpeboBaHuAM 543.1;

c) gomkHa BbITe NPeaAyCMOTPEHA BO3MOXHOCTL MOAKMHOYEHUS OPYTUX 3aLLUTHBLIX NPOBOOHUKOB B Npea-
YCMOTPEHHbIX TOYKaX.

543.2.3 B kayecTBe 3aLLMUTHbLIX NMPOBOAHWUKOB M 3aLUWTHbLIX NPOBOAHMKOB YpaBHUBAHWA NMOTEHUWANOB He
cnefyeT UCMoNbL30BaTh CneaylLlme MeTannuMyeckue 4acTu:

- MeTannM4yeckue BOLOMNPOBOAHbLIE TPY6bI;

- MeTannuueckue Tpybbl, cogepalime NOTEHLMAaNbLHO NerkoBoCnNamMmeHsLWKMecs BELLECTBa, Takue Kak
rasbl, >KUWAKOCTU, MblMb.

Mpumeuanune — KartogHyio 3awuty cMm. B 542.2.6;

- KOHCTPYKLU WK, NOABEPXEHHBLIE MEXAHMYECKUM HAarpy3kam rnpuM HopmMarbHOW aKcnnyaTayumu;

- rnbkre nnu MArkMe metTannuyeckune Tpyobel, 3a UCKMHYEHUEM CNELUAnbHO NpeaHa3HaqYeHHbIX AN 3TUX
Lenemn;

- rnbkre metTannMyeckne 4YacTu;

- NOQAEPKMBAIOLLME KOHCTPYKLMM 3MEKTPONPOBOAOK, kKabenbHble MOTKA U KabemnbHble NecTHULbI.

10
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543.3 3neKkTpnyecKkas HeNpPepbIBHOCTL 3aWMTHbLIX NPOBOAHMKOB

543.3.1 3aWmUTHLIE NPOBOAHWUKM CriedyeT COOTBETCTBYHOLWMM 06pa3omM 3allyilaTk 0T MeXaHW4YecKux no-
BpEeXAEHWA, YXYOLIEHUS COCTOSHWUS U3-32 XMMUYECKMX U ANEKTPOXMMMWUYECKUX BO3OEWCTBUIA, aNeKTpoguHaMm-
YECKUX U TEPMOOUHaMUYECKUX CUTT.

Kaxnoe coeduHeHue (Hanpumep, GONToBbIE COEQUHEHUS], 3aXMMbl) MEXOY 3alUMTHBIMU NMPOBOAHMKA-
MU MM MeXay 3aliMTHEIM MPOBOAHMKOM W ApyruM obopyaoBaHMeM OOMKHO obecneynBaTb Ha ANUTENbHbIA
Nepuos aneKkTPUYECKY HenpepbLIBHOCTL M COOTBETCTBYIOLLYH MeXaHW4ecKyo MpOYHOCTL U 3awuTy. bonThl,
coeauHsAWMWe 3alMTHLIE MPOBOAHWKM, HE crneayeT NpUMEeHATs ANA APYroi Lenu.

CoednHeHua He [oNyCKaeTcs BLINOMHATL NanKoA.

MpumevyaHue — Bce anekTpuyeckue coeduMHEHUs OOMKHbI 0BnagaTte YOOBNETBOPWUTEMEHOW TEPMUYECKON
CTOMKOCTBI M MEXaHWUYECKOW MPOYHOCTBK, YTODbI BbiOepxuBaTth Nbyo KOMOMHALMIO TOKa/BpeMeHW, KoTopasi MOXeT
NPOM30NTI B NPOBOAHKUKE UnK B kabene/obonoyke ¢ camoi 60MNbLWOK NNowaapko NonepevyHoro CeYeHus.

543.3.2 CoeguHeHNs 3aLMTHbLIX MPOBOAHWKOB AOIKHbI BbiTh AOCTYMHLIMW 38 UCKMIOYEHUEM:

- 3aNOMHEHHbLIX KOMNayHAOM COeUHEHWIA;

- coefMHeHWA B 0BonoYkax, KoTopble MOryT ObITb OTKPLITEI TONBKO MYTEM pa3pyLIeHUs;

- COeMHEHWIA B MeTannumyeckux Tpybax, kopobax unu LWMHONpoBoaax;

- CoedVHEeHUN, ABNSALLMXCA YacTblo 000pyaOBaHUA U COOTBETCTBYHOLWNX cTaHAapTaMm Ha obopyanoea-
HWe, Hanpumep HU3KOBOILTHbIE CHOPKM KOMMYTALMOHHOWM annapaTypbl U annapaTtypbl ynpasreHus B COOT-
BETCTBMU C 543.2.2;

- COeQUHEHWI, BLIMOMHEHHbIX CBAPKOW UMK BbICOKOTEMMEepaTypHOW Nankomn;

- COeANHEHWUI, BbIMOMHEHHBIX ONPECCOBKON.

543.3.3 B uenax 3aWMTHLIX NMPOBOOHWUKOB HE CleayeT yCcTaHaBMMBaTek KOMMYTaUWOHHbIE YCTPOMWCTBA,
O[IHAKO B HUX MOTYT DbITb COEQVHEHUSA, NpeAHAa3Ha4YeHHble ANA NPOBefeHUA UCNbITaHWiA U pazbupaemblie c
NMOMOLLIbIO MHCTPYMEHTOB.

543.3.4 B cny4Yae oCyLeCcTBNEeHWss MOHUTOPMHIa 3a3eMNeHns creunanmsMpoBaHHbie ycTponcTea (Ha-
npyMMep, OaT4MKK, KaTyLKKY, TpaHchOopMaTopsl TOKa) He CNeayeT BKYaTk NOCNeaoBaTeNbHO B LeMNb 3aliuT-
HbIX NPOBOAHWKOB.

543.3.5 OTkpbIThie NPOBOAALLME YACTU 3MNEKTPUYECKOTO 000pyOOBaHUSA He AOMYCKaeTCsa UCNOoNb30BaTh
B KayeCTBe 3aLLMTHLIX MPOBCAHUKOB ApYyroro obopyaoBaHus, 3a UCKIMIOYeHWEM pa3spelleHHbIX B 543.2.2.

543.4 PEN-, PEL- nnun PEM-npoBOOHUKHN

MpumeuaHue — [NockonbKy 3TM NPOBOAHMKN BbIMOMHAKT ABe hyHKUMW: dyHKUMIO 3awmuTHoro PE-npoBoaHvka
1 OHOTO U3 NPOBOAHUKOB HerTpansHoro (N), nuHenHoro (L) unu cpeaHero nposogHuka (M), cnegyeT yunTeiBaTh BCe Npuy-
MeHUMble TpeboBaHUS K COOTBETCTBYOLLMM DYHKLMSAM.

543.4.1 PEN-, PEL- nnn PEM-npoBOOHWKA paspelleHO MCNoNb30BaTh TOMbKO B CTALUMOHAPHLIX 3MekK-
TPUYECKMX YCTAHOBKAX, M C TOYKW 3PEHMSI MEXaHWYECKON NMPOYHOCTM MX CeYeHWe OOMKHO OblTb He MeHee
10 Mm2 gnst Meau unu 16 Mm2 onst antoMUHKS.

Mpumeuvyanue 1 — lNo npuynHam anekTpoMarHUTHoW coBMecTumocTu, PEN-npoBogHuk He cnegyeT npume-
HATE NOCNe TOYKW BBOAA B yCTaHOBKY (cM. 444.4.3.2 [OCT P 50571.4.44—2019).

MpumeuaHue 2— B cootBetcTBUM C ykasaHuammu [OCT IEC 60079-14 He ponyckaeTtea npumMmeHats PEN, PEL
nnn PEM-npoBogHMKK BO B3pbIBOONACHbBIX 30HAX.

543.4.2 Nzonaumsa PEN-, PEL- nnu PEM-npoBoaHuKa AonxHa OblTe paccynTaHa Ha HOMUHanNbHOE Ha-
npseHWe NMUHEeNHbIX MPOBOAHMKOB.

MeTannuueckne 0OOMOYKM 3MNEKTPOMPOBOAOK He criefyeT ucnonbi3oBaTte B KavecTee PEN-, PEL-
unn PEM-npoBogHuka 3a wucknwodeHunem oOono4vek LUIVHOMPOBOAOB, COOTBETCTBYHOLMX TpeboBaHUSIM
FOCT IEC 61439-6, v wnHonpoBodoB, cooTBeTcTBYOWMX TpeboBaHusam FOCT P M3K 61534.1.

MpumeyaHune — Bonpockl aneKTPOMarHMTHOM COBMECTMMOCTM, BO3HuKalowme npy Beoge PEN-, PEL- vnu
PEM-npoBogHvKka BHYTpb 00OpYOOBaHWA, ABNAKTCA NMPEeporatmBOi TEXHWYECKOTO KOMWUTETAa MO COOTBETCTBYIOLLEMY
obopynoBaHuio.

543.4.3 Ecnv nocne Kakon-nubo TOYKM YCTAHOBKU (DYHKLUMKU HEWTpanbLHOro/cpeaHero/IMHERHOro u 3a-
LWMTHOrO MPOBOOHUKOB BLINOMHAKT OTAENbHLIE NMPOBOOAHUKW, TO HE OOMYCKAaeTCsl NPUCOEOUHATE HENTpanb-
HblA/CpegHUA/MMHEAHBIA NPOBOAHWK K 3a3eMJIEHHON YacTu ycTaHoBKW. OgHako BO3MOXKHO U3 PEN-, PEL- unu
PEM-npoBogHuKa cchoOpMMUPOBaTh HECKOMNBbKO HERTPaNbHbIX/CPeAHUX/MMHENHbIX U 3aLlWUTHbIX NPOBOAHNKOB.
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PEN-, PEL- nnn PEM-npoBogHMK B 3TOM criydae HeobxoouMo NPUCOEOUHATL K 3aKUMY WIU LUKHE,
npegHasHa4YeHHoOW AN 3alMTHOrO NPOBOAHMKA [CM. pUcyHOK 54.1 a)], ecnu HeT cneunanbHOro 3axuma Unm
LWKHLI NpegHasHadeHHon ansa npucoefguHeHus PEN-, PEL- unu PEM-npoeogHuka [npyMepsl NpuBefeHbl Ha
pucyHkax 54.1 b) n 54.1 c)].
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L2 OO 00000000 OO O|lkal2
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b) Mpumep 2
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c) Mpumep 3

[PLL — rnaeHbIn pacnpegenuTenbHbli WuT

Pucyrok 54.1 — [Mpumepkl coeguHerna PEN-npoeogHukoB

MpumeuaHnue — B cucrtemax 6esonacHoro ceepxHuskoro Hanpsxenus (BCHH) noctosHHoro Toka, Hanpumep
B TENEKOMMYHUKALMOHHLIX cucTeMax, npoeogHuk PEL nnn PEM otcyTcTeyeT.

543.4.4 CTopoHHWE NPOBOASILLME YACTU HE CneayeT ucnons3oBaTsk B Kadectee PEN, PEL unu PEM npo-
BOOHMKA.

543.5 CoBMeLLEeHHbIe 3aWnTHbIe U (PYHKUMOHAaNbHbIE 3a3eMIAKOLWME NPOBOAHUKA

Mpun NnpyMeHeHN 0ObeAUHEHHOTO 3aLUNTHOIO U (PYHKLUMOHAMNbLHOIO 3a3eMIIS0LEero NpoOBOgHNKA B Nep-
BYHD ouyepefb CrefyeT BhIMONHATL TPpebOBaHWS K 3allMTHLIM MPOBOAHUKAM. TpeboBaHus, OoTHOCALLMECA K
OYHKLMOHANBHOMY 3a3EMINEHUNI0, BbIMOMHAKT JONONHUTENLHO (cM. pa3pen 444 FOCT P 50571.4.44—2019).

B cucTeMax NMOCTOAHHOrO ToKa ANS MHOpMaUMOHHbLIX TexHornoruin PEL mnu PEM-npoBooHUK Takxke
BO3MOXHO MPUMEHATL Kak 06beguHEHHbIA (OYHKUMOHAMbHBLIA 3a3eMMAILWKA U 3aLLMTHBIA NPOBOOHUK.

MpumeuvaHue — [JdononHuTtensHy nHdopmMauuio cM. B noanyHkte 7.6.4.1 FOCT P 58698—2019.

543.6 TOKM B 3alMTHbIX 3a3eMIAOLWMX NPOBOAHUKAX

3alMTHEIN 3a3eMNAILWLWIA NPOBOAHMK HE CnedyeT NPUMEHNATE B KAYECTBE MPOBOASALLErO NyTU ANSA TOKa
B YCNOBUSAAX HOPMAanbHOro oyHKLMOHUPOBAHUSA (HanpuMMep, B COEQUHEHUSAX C (DUNBETPaMU, YCTaHOBNEHHBIMU
no coobpaXkeHUsM anNeKTPoOMarHUTHON COBMECTUMOCTH), cM. Takke TOCT P 58698.

Ecnu B ycnoBusax HopmMansHOro yHKUMOHUPOBaHUA TOK npeBbiwaet 10 MA, TO NPUMEHSIOT YCUMNEHHbIN
3aLMUTHBIA NPOBOAHMK (CM. 543.7).

MpumeuyaHue — EMKOCTHbIE TOKM YTEUKW, HANpUMep, co3naBaemele kabensmu unu gpuratensamu, Heobxogu-
MO YMEHBLUWTL MPY NPOEKTUPOBAHUM YCTAHOBKU 1 0BopynoBaHus.

543.7 YcuneHHble 3allMTHbIe 3a3eMNA0WMe NPOBOSHMUKN MPU TOKaxX 3allMTHOrO NPOBOAHMKA,
npeBbiwarwwmx 10 mA

[ns anekTponpueMHWKa, NpegHa3HauyeHHoro 4naa NnocTOSHHOMO NOAKMYEeHWS U MMEKLWEro TOK 3aluT-
HOro NpoBOOHWKA, NpeBbiwawmn 10 MA, NpUMeHAKT cnegyoLlee:
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- CNU aneKkTponpueMHUK obnagaeT ToNbKo OOAHUM 3alWTHBLIM 3a3eMMNAKLWAM  3aXXKMMOM ONS NMOAKIIO-
YEHWUS 3aLNTHOMO 3a3eMMAKLLETO NPOBOAHWKA, TO €0 CeYeHWe A0MKHO BbiTh He meHee 10 Mm2 gns Cu unu
16 MM2 ans Al no Bcein anvHe.

MpumeuvaHune 1 — PEN-, PEL- unu PEM-npoBogHUK, BbiBpaHHbIA B COOTBETCTBUE C TpeboBaHuaMU 543.4,
COOTBETCTBYET aTOMY TpeboBaHuWIo;

- eCNnK 3NeKTPONPUEMHUK MMEET OTAENbHbBIA 3aKMM ONA BTOPOro 3aMTHOMO 33a3eMIIAKLLENO NPOBOAHU-
Ka, BTOPOW 3aLUMTHbLIA 33a3eMNSALWKA NMPOBOAHWK MO KpalHEe Mepe Takoro Xe cedyeHus, kak Tpebyetca ans
3aLlUTLI NPU NOBPEXOEHWUM, AOIMKEH HAYMHATBCA OT TOYKM, rOe 3alMTHbIA 333eMNAKLWMIA NPOBOAHUK UMEeT
ceueHue He MeHee 10 MM2 ana Cu unn 16 MM2 ans Al

Mpumeuanue 2 — B cucreme TN-C, roe HeTpanbHbIA NPoBOAHUK 0O6beOWHEH C 3aLUUTHLIM NPOBOAHUKOM B
enuHblii PEN-npoBoaHMK oo 3axuma obopynoBaHms, TOK 3allUMTHOIO NPOBOAHWKA paccMaTpUBaloT Kak TOK Harpysku.

MpvumeuaHune 3 — IneKTponpUeMHUKM, 0ObIMHO MMeWwMe BonbluMe TOKWM 3allMTHOrO NPOBOAHWKA, MOTYT
ObITb HECOBMECTMMbIMU C YCTaHOBKAMMW, B KOTOPbLIX MPUMEHSIOT 3alUUTHbIE YCTpoMCcTBa AnddepeHUMansHOro Toka.

543.8 Pa3smelleHune 3alMTHLIX NPOBOAHWKOB

3alnTHBIN NPOBOAHWK BKIMKOYAKT B OOHY U TY >KE 3NeKTponpoBOLKY C TIMHENHbLIMK npoBOOHUKaMKW NI
NpoKNagblBakT B HENOCPEACTBEHHOM BnM30CTK OT HKX.

544 3alUTHBLIE NPOBOAHUKN YPaBHUBAHUA NOTEeHUMaNoOB

544.1 3alWMUTHbIe NPOBOAHWKN YPaBHUBAHUA NOTEHUWANOB ANA NPUCOeANHEHUA K rMaBHOM
3a3eMnNALWEeN WKHe

Ce4yeHune 3alUTHbIX NPOBOOHUKOB YPaBHMBAHWSA NOTEHUMANOB, KOTOPbLIE MPUCOEAUHSIIOT K rMaBHOW 3a-
zemnsowlen wuHe (M3LU), fomkHO BbITL HE MeHee MOMOBUHLI CEYEHWST CAMOro BONbLUEro 3alUTHOTO 3a3eM-
NAKLLIEro NPOBOAHNKA YCTAHOBKW 1 HE MEHEE!

- 6 MM2 NS Meau; unw

- 16 Mm2 ONs antoMUHUG; Unu

- 50 mm2 ansa cranu.

Ce4yeHune 3alUTHbIX NPOBOOHUKOB YpaBHMBAHWSA NOTEHLMANOB, KOTOPbLIE MPUCOEAUHSIOT K rMaBHOM 3a-
3eMnsLLEN WIWHe, He TpebyeT npeBbileHus 25 MM2 nst CU UK SKBUBANEHTHOMo ANs Opyrux matepuanos.

544.2 3alMUTHbIe NPOBOAHWKN YPaBHUBAHUA NOTEeHUWANoB ANA AONONHUTENbLHOrO
ypaBHUBaHUA NOTEHUWANOB

544.2.1 Heobxogmmo, 4To6bl 3aLUMTHBIA NPOBOAHWK YPaBHWBaAHWUA NOTEHLMANOB, COEAMHAKLWNA OBe
OTKPbITblE NPOBOASLLKE YaCcTh, MMen NpOoBOAMMOCTL HE MeHbLUe, YeM NMPOBOAUMOCTb MEHbLUEro 3allMTHOro
NpOBOAHMKA, NPUCOEOMHEHHOIO K OTKPLITEIM MPOBOASALLUM YacTsaM.

544.2.2 NNpoBOogMMOCTL 3aLlMTHOIMO NPOBOAHWKA YPABHUBAHWUSA MOTEHUMANOB, COEOUHSAIOLLENO OTKPLITYIO
NPOBOASALLYH YaCTb M CTOPOHHIOK NPOBOAALLYHO YaCTb, A0MKHA ObITb HE HUKE NPOBOAVMOCTU COOTBETCTBYIO-
LEero 3awMTHOro NPOBOAHMKA NMOMOBUHHOIO CeYeHUs.

544.2.3 MuHumansHaa nnowanb NonepevyHoro ce4eHns 3amnTHbIX NPOBOOHWKOB ypaBHUBAHUSA MOTEH-
LuManos AnA OONOMHUTENbHOMO YpaBHUBAHUA NMOTEHLMAMNOB U NPOBOAHUKOB YPaBHWBaHWUA NOTEHLNANOB MeX-
Oy OBYMSA CTOPOHHWMUW NPOBOOSALLIMMMK YacTAMWM — B COOTBETCTBUU ¢ TpeboeaHusamn 543.1.3.

545 ®dyHKUMOHaNbLHOE 3a3eMneHune u (pyHKLUMOHaNLHOe ypaBHUBaHUE
noTeHUManoB Ansi o06opyaoBaHUA U CUCTEM MHPPOPMALIMOHHbIX
KOMMYHUKaLWOHHbIX TEXHONOTUM

545.1 ®yHKUMOHaNbHOEe ypaBHUBaHUe NoTeHUManos AnAa MH(popMauMOHHbLIX KOMMYHWUKaLWOH-
HbIX TEXHONOTUK

545.1.1 ObwKre nonoxeHns
Cuctema hyHKUMOHANBHOTO YPaBHUBaHWUS NOTEHLMANOB BKIOYaeT B cebs:
- tbyHKUMOHaNbLHEINA(e) 3a3emMnaoLLui(e) NpoBOOHUK(M);

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18/ 32
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-50571.5.54-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68824
https://gostexpert.ru/gost/gost-50571.5.54-2024?utm_source=pdf&utm_medium=68824&utm_term=page

FOCT P 50571.5.54—2024

- (byHKUMOHaNbHbIA(e) NPOBOAHWK(M) ypaBHMBAHUA NMOTEHLWAMOB;

- MaBHbIN PYHKLUOHAMNBHbIA 383€MIAIOLWNA 3aXKUM.

Ecnu cuctema ¢yHKUMOHaNbLHOrO ypaBHWBAHWS MOTEHLMAanoB MNokaneHO cCOBMagaeT C CUCTeMoWn 3a-
LMTHOMO ypaBHWBAHWS NMOTEHUMANoB, TO (PyHKUMOHAaNkBHbIE NMPOBOAHMKKM ypaBHUBaHUA MOTEHLMANoB Heob-
XOAMMO:

- N30nMpoBaTh;

- MPONOXWUTb OTAEMNBHO OT 3aLUUTHOIO MPOBOAHUKA;

- MPUCOANHUTL K IMaBHOW 3a3eMNAI0LWEN WUHE Mo OTAENBHOCTH,

MpumMeyaHue — PyHKUMOHAMbHBLIE MPOBOAHWKMA YPAaBHUBAHWMA NOTEHUMANOB CNeayeT M30MMpoBaTh, MNOCKOMNb-
Ky Mpuv onpefeneHHbiX 0OCTOATENLCTBAX Ha 3TMX MPOBOOHMKAX MOXET BO3HWKATL MOTEHUMWAMN, JOCTUralolMiA onacHsbIx
3HAYEHWUA.

Ecnn B aneKTpoycTaHOBKE NMEETCH HECKOINbKO (PYHKLIMOHAMbHbIX NPOBOAHWKOBR YpaBHUBAHWUS NOTEHLIK-
anoe, ons ygobcTea MogKMioYeHWss 3TUX NPOBOAHWKOB YCTaHaBMMBAKT OTAENbHbIA MaBHbii (PyHKLMOHAMB-
HblA 3a3emnsowmin 3axum (FP33). MP33 npucoeguHAOT HENOCPEACTBEHHO K MMAaBHOM 3a3eMMsoLLen WuHe
(OYHKLMOHANBbHbLIM 323EMIAOLLUM MPOBOAHUKOM.

Mnowanb NnonepeYyHoro ceveHns Kaxaoro yHKLMOHANbLHOMO NPOBOAHMKA YPaBHUBAHUSA MOTEHLMAaNoB
nnn OyHKLMOHANBHOIO 3a3eMNAKLEr0 NPOBOAHMKA AOMKHA BbIAEPXKWBAThL BCE MEXaHWYeckue u TepMuye-
CKMe BO3OeWCTBMS, Bbi3BaHHbIE TOKOM KOPOTKOIO 3aMblKaHWs. OTOT TOK ONpenensitoT C YY4eTOM WMHCTPYKUWA
npouseoguTens obopynoeaHus cuctem MKT Mnm nHCTpymMeHTanbHbiM NyTem.

545.1.2 MnHMManesHoOe cevyeHue

Mpwu otcyTcTBUM TpeboBaHuii, HaNpUMMep, yKaszaHHbIX Npou3soauTeneM obopynoBaHus, Ana qyHKLKO-
HanbHOrO 3a3eMINALLIEN0 NPOBOAHMKA Y OYHKLMOHANLHOTO NPOBOAHWKA YpaBHMBAHUA NOTEHUKWANORB cnegyet
NPUMEHATL cnefywLlee MAHUMAarnbHOe CeYeHne:

-2,5 mm2 ana Cu wunu 16 MM2 ons Al, ecnun npegycMoTpeHa 3awuTta oT MeXaHWYeCKOro NoBpeXxneHus,

-4 Mm2 gnst Cu unu 16 mm2 ana Al, ecnu 3aLUMTa OT MeXaHUYECKOro NOBPEXAEHUS He npegycmoTpeHa.

Mpumeuanune — lNo coobpaxennsm IMC gonyckaeTtca Boibpate Bonbliee ceveHuve.

545.1.3 UpeHTudunkauuma

DYHKUMOHANbHLIA 3a3eMIAOLWWIA NPOBOOHWK naeHTuduympytot no FOCT 33542:

- BykBeHHO-UMpoBbIM 0603HavYeHnem FE; nnu

- PO30BbIM LIBETOM, HAHECEHHbBIM KaK MUHUMYM Ha 3adenku U MecTa COEAMHEHWST; UIx

- CUMBOJIOM @ (rpadonueckuin cumeon IEC 60417-5018:2011-07 [3]).

DYHKUMOHANbHEIN NPOBOAHMK YPABHUBAHUS NOTEHUMANOB UAEHTUULNPYHT:
- bykBeHHO-UUdppoBLIM 0603Ha4YeHnem FB nnu

- CUMBOJIOM (rpacuyeckuin cumson IEC 60417-5020:2002-10 [3]).

MpumeuyaHue — BykBeHHO-UU(POBLIE 0B0O3HAYEHMS W LIBETOBYHD MApKWPOBKY NMPMBOAAT B COOTBETCTBMU C
IOCT 33542.

Ons naeHTudukaummn yHKUMOHaNLHbLIX MPOBOAHWKOB YPaBHUBaHWUA NOTEHLMAMN0B NCNOMNb30BaHNe KOM-
BUHaLWW KEeNToro U 3eNeHOro UBETOB 3anpeLLeHo.

545.1.4 3nekTpuyeckasa HenpepbIBHOCTb (hyHKUMOHaNbHbLIX NPOBOAHUKOB YPaBHUBAHUA MOTEH-
uuanos

TpeboBanug rnaeel 54 3.3, 3a UckNUeHWeM NyHkTa 543.3.5, NnpuMeHsAT Takxke Ans QyHKUMOHANLHOMo
ypaBHUBaHUA NOTeHLManos.

Ecnu yactb obopynoBaHusi MoXeT OblTb 4EMOHTUPOBaHA, TO (DYHKUWOHAsbHbIA NPOBOAHWK YpaBHWUBA-
HWA NOTEeHUMAanos AN OCTaBLUEeNCH YacTu 3NeKTPoyCTaHOBKW 3anpeLwlaeTca OTCoOeaNHATb.

545.1.5 CoBMelleHHble 3aLlMTHbIe U (PYHKLMOHaNbHbIe NPOBOAHUKM YPpaBHUBaHWUA NoTeHUMana

lMNpy NpUMEHeHUN COBMELLEHHOro 3alnTHOro U (PyHKLUMOHaNbLHOrO NMPOBOAHWKA YpaBHUBAHWSA MOTEH-
LuMana B Nepeyk odepedb criefyeT BeINONHATE TpeboBaHUSA K 3alUUTHOMY NPOBOLAHUKY YPABHUBaHUS NOTEH-
umanoB. COBMELLEHHbIN 3aLUTHLIA 1 OYHKUMOHANbHEIA NPOBOOHUK YpaBHUBaHUA noTeHuuana obo3HadatoT
OBYXUBETHON KOMBWHALWEeNR KenToro 1 3erfeHoro LBeToB.

545.2 MnaBHbIA (PYHKUMOHANbHbIA 323eMMASOLWUA 3aXKUM

K T®33, npu ero Hanu4nu, NpucoeduHsAT Creayowmne NpoBOAHUKK:
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- hyHKUMOHAaNbHbIE 3a3eMNsoLWNe NPOBOAHWKN;
- hYHKUMOHAaNbHbIE NPOBOAHWKA YPaBHWBAHMWS NOTEHLMANOB.
r®33 npucoeguHsaoT k 3L, kak ykazaHo B 542 .4.

545.3 KonbueBble NPOBOAHWKU YypaBHUBAaHUA NMOTEeHUMANoB

MaBHasa 3aszemnsawwasn wuHa [[3LU cornacHo 542.4 u (unun) NP33 cornacHo 545.2] MoXeT BbiTh Bbl-
nonHeHa B BUAeE KONbLEBOro (3aMKHYTOro) NpoOBOAHMKA YpPaBHUBaHUA NOTeHUWanos 4na obecneyeHuns npuco-
efuHeHnsa obopynoBaHusa cuctembl MKT K cucTeme ypaBHMBAHWMA NOTEHUMANOB KpaT4yanlumMm nyTem.

KonbLieBoW NpoBOOHKK YpaBHMBaHWS NOTEHLWANoB AomKeH ObiTe JoCTyneH B nobom MecTe, rae MoryT
noTpeboBaThbCa NPUCOEAVHEHNS.

Heobxogumo, 4ToGbl NNowaab NonepevyHoro ceveHns KonbLEBbIX MPOBOAHNKOB YPaBHUBaAHUSA NOTEHLM-
anos cooTBeTCTBOBanNa TpeboBaHuAM pasgena 544, ecnv ux UCMONb3YIOT TakKe 4NA 3aLMTHOMO ypaBHUBAHWSA
noTeHunanos, nmbo:

- Bbina He meHee 50 Mm2 Ona cTanu, unu

- Bbina He MeHee 16 MMm2 ans megu, unun

- oBecneyunBana NPOBOANMOCTb, 3KBUBANEHTHYIO He MeHee 16 MMZ Ana Meau, B criydae UCNONb30BaHNS
Apyroro matepuana.
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MpunoxeHune A
(cnpaBouHoe)
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Cumeon Haseanwne Mpumevarne
C3 [azonpoBogHan Tpyba ¢ n3onupytoLlen BCTaBKoW, MeTannmuyeckas —
CHapyXwu
Cc4 MeTannuyeckne 4acTv cMcTEMbI KOHOMLMOHUPOBaHWA BO3ayXa —
C5 MeTannu4eckne 4acT CUCTEMbI OTOMMEHUS —
C6 MeTtannuyeckas BogonposogHas Tpyba B 3oHe, roe Tpebyerca go- | Cm. nyHkt 701.415.2
NONHWTENLHOE BhbIPABHWBaHWE MOTEHUWanoB, Hanpumep, B Bad- | TOCT P 50571.7.701—2013
HOW KOMHaTe
Cc7 MeTtannuieckas Tpyba Ans cTouHbiX BoA B 30He, roe Tpebyetca | Cm. nyHkt 701.415.2
[OMNONHUTENBHOE BbIpaBHMBAHWE noTeHuwanos, Hanpumep, B | MTOCT P 50571.7.701—2013
BaHHOW KOMHaTe
D M3onupytollias BcTaBKa —
rPLy [MaBHbIN pacnpegenuTensHbld WUT —
PLL PacnpenenuTtenbHbli WAT [TaHWe OT rmaBHOro pacnpegenu-
TenbHOro ycTponcTea
3L [MaBHana 3azemnswLwas WwuHa Cm. 5424
wayn LUnHa 4oNONHUTENEHOMO YpaBHUBaHUA MOTEHLMANOoB —
T 3amoHonuYeHHbIR B BETOH UNK 3arnyBneHHBIN B IPYHT 3a3eMNa- Cm. 542.2
LKA anekTpod doyHaameHTa
T2 3a3eMnaALWLNA 3MeKTpos A4S CUCTEMbI MOMHUE3aLLWTLI, eCNn He- Cwm. 542.2
obxoaMmo
LPS Cuctema MONHWE3aLNTLI (NpU ee Hanuynm) —
PE 3awuTHag wnHa (wuHsl) PE B pacnpegenutensHoM WuTe —
PE/PEN | 3awuTHas wwuHa (bl) PE/PEN B rmaBHOM pacnpefenuTenbHOM —
wmTe
M OTKpbITaa NPOBOASLLAN YacTb —
1 3awuTHeIN 3a3eMnaowmi nposogHuk (PE) Cm. 543.
Mnowaab NonepeyHoro ceYeHns
cm. B 543.1.
Tun 3aWMTHOrO NPOBOAHMKA
cMm. B 543.2.
SONEeKTPUYECKYIO HEMPEPBLIBHOCTL
cMm. B 543.3
1a 3awuTHeI npoBogHMk unu PEN-npoBogHWK OT nuTarollen cetu —
UINK pacnpenenuTernbHOR CETK (NpKY Hanmn4un)
2 3aWunTHBIA NPOBOOHWK ypaBHWBAHWA MOTEHUWANOB ANA MpUco- Cwm. 544 .1
e0WHEHWA K IMaBHOW 3a3eMNALEN LIWHE
3 3alUTHBIA NPOBOAHWK YpaBHUBAHUA NOTEHUMWAroB Ans JONOMHU- Cwm. 544.2
TENbHOMo YPaBHWBAHUA NOTEHLMANOB
4 [MpoBOAHMK TOKOOTBOAA CUCTEMbI MONHWe3aWwnThel (LPS) (npu Ha- —
NNYMm)
5 3a3zemnaowmii NPoOBOOHUK Cm. 542.3

Ecnu ycTaHoBneHa cuctema MonHuMes3awmTel, 4ononHuTenbHble TpeGoBaHWa NpUBeaeHbl B pasaene 6, B 4acTHOCTH,
B nogpasgenax 6.1 n 6.2 FOCT P 59789—2021.

MpumeyvyaHne — PyHKUMOHANbBHbIE 3a3eMMAKOLWIME NPOBOAHMKN Ha pUCyHKe A.54.71 He nokaszaHsbl.

PucyHok A.54.1 — [Nprmepbl 3a3eMNA0WKUX YCTPONCTB ANA 3a3eMIAILLEr0 anekTpoga yHaamMmeHTa, 3alnTHbIX
MPOBOAHWUKOB W 3aLUMUTHLIX NPOBOAHWUKOB YpaBHWBaHUA NOTEHLMANOB
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MpunoxeHune B
(cnpaBouHoe)

MoHTax 3arny6neH|-|b|x B FPYHT 3a3eMnAWKUX SNeKTpoaoB

B.1 O6wume TpeboBaHUA

ConpoTHBNeHWe 3a3eMIAHLLErO 3MeKTPOAa 3aBUCKT OT ero pasmepa, hopMbl U YAENbHOMO COMPOTUBITEHWUA TPYHTA,
B KOTOPHLIN ero 3arnybnsawT. 31O yOensHoe CONpoTUBIEHVE YACTO U3MEHHAETCH OT OOHOM0 MecTa K pPYroMy 1 B 3aBUCUMO-
CTW OT rMyBuHbI.

YaoeneHoe ConpoTUBEHWE MPYHTa BblpaxaeTca B OM - M: YUCIEHHO — conpoTuBneHne B OM UMNUHAOPA Nnowanbko
nonepeyHoro ceveHns ocHoBaHus 1 M2 1 AnuHON 1 M.

XapakTtep NoBepxHOCTW W PACTUTENBHOCTU MOXET AaTbk HEKOTOPYH MHOPMaLMI0 OTHOCUTENBHO Bonee unu MeHee
©naronpuaTHON XapakTEPUCTUKKA TPYHTAa NS YCTaHOBKW 3a3eMnalLwux anekTpoaoB. bonee HapexHaa nHgopmauns obe-
CneynBaeTcs NPU HanMyYuKn pPesynsTaToB U3MEPEeHUA Ha 3a3eMNSALWMX 3MeKTpoaax, yCTaHOBMEHHbIX B NOAoOHOM rpyHTe.

YaoeneHoe COnpoTUBNEHWE IPYHTA 3aBUCUT OT BNa)XKHOCTKU 1 TeMnepaTtypel, 06a 3Tn napameTpa U3MEHAKOTCA B TeYe-
HWe roga. BnaxHocTe — nog BNMAHWEM rPaHyNMpOBaHWS rPyHTa U ee NopucTocTu. [pakTu4eckn yaeneHoe ConpoTuBne-
HWE rpyHTa YBENUYUBAETCH NPW YMEHbBLLIEHUA BNAXKHOCTY.

[PyHTBLI B 30HaX MOATOMMNEHWSA PeK, Kak NpaBumo, He NOAXOLAT ANsS YCTPOWUCTBA 3a3eMNALIMX 3MeKTPoaoB. 3Tu
TPYHTbI COCTOAT M3 KAMEHHOW OCHOBBI, ABMSHTCS CUMNBHO NPOHULIAEMBIMI W NETKO 3aTONNSATCH OTMNLETPOBaHHOW BOAOW
C BbICOKWUM YAEMbHBIM CONpOTUBNEHUEM. B 3Tom crnyyae HeobxoOMmMo ycTaHaenMBaTe rMyGuHHBLIE 3NeKTpoabl, YTobbl go-
CTUrHyTb Donee rnyBboKMX CNOeB rPyHTa, Y KOTOPbIX MOXEeT ObiTb Ny4llas NpoBOAUMOCTb.

Mopo3 sHauMTenNbLHO YBENUYMBAET YAeNbHOe CONPOTUBIEHME MPYHTA, KOTOPOe MOXET A0CTUraTh HECKOMbKUX ThiCAY
OM - M B 3aMOpOXEHHOM croe. TonwyHa 3TOro 3aMOpPOXEHHOTO CNOSA B HEKOTOpLIX 0BnacTsx MoXeT cocTaeButb 1 M u
Bonee.

3acyxa Takke yBenuyYnBaeT yaensHoe CONpoTURIEHME TpyHTa. 3ddeKkT 3acyxu MoXeT HabnoaaTeCs B HEKOTOPLIX
obnactax oo rnybuHbl 2 M. 3Ha4YeHus yaoenbHOro CONPOTUMBNEHWUS NPW TakMxX YCNoBMAX MOryT BbiTe TAKOro Xe nopsagka,
Kak 1 BO BpEMS MOpO3a.

B.2 YpenbHoe conpoTUBNeHWe rpyHTa

B tabnuue B.54.1 npueegeHa vHopMauna 0 3Ha4YeHWAX YOENbHOro CONPOTMBIEHUA ANA onpedeneHHbIX TUNoB
rpyHTa.

W3 Tabnuuel B.54.2 BuaHo, YTO yaensHOe COnpoTUBNEHUE MOXET M3MEHATLCS B 3HAYUTENBLHOW CTEMNEeHM ANA TOro
»KE camOoro Tuna rpyHTa.

Tabnuua B.54.1 — YgenbHoe cONpoTUBIEHWE ANSA pasnuyHbIX TUMOB rPyHTa

Bua rpyHTa YaenebHoe conpoTvenenue, OMm - M
BonoTucTtan semns OT Heckonbkmx eanHuy go 30
AnnioBui 20—100
MeperHom 10—150
BnaxHel Topd 5—100
Msarkas rnuHa 50
WM3BecTkoBasa rmuHa U ynnoTHeHHas rmuHa 100—200
HOpckuin meprens 30—40
[MWHUCTBIN Necok 50—500
KpeMHWUCTBIA Necok 200—3000
[onbIA KAMEHHBIW TPYHT 1500—3000
KameHHbIA rpyHT, MOKPbLITBIA JTYroM 300—500
M#Arknin M3BECTHSAK 100—300
YNNOTHEHHbIA U3BECTHAK 1000—5000
MopuUCTLIA N3BECTHAK 500—1000
Kpuctannuyeckuia cnaHey, 50—300
KpucTtannuyeckuia cnaHew, co Crogon 800
[paHWT 1 NecYyaHuK B 3aBMCMMOCTM OT NOrogbl 1500—10 000
[PaHUT K CUNBHO M3MEHEHHBIN NecHaHUK 100—600
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[ns nepeoro NpubnxeHus K onpegeneHuio ConpoTUBNEHNS 3a3eMNSIOLLEro 3NeKTpoaa MOXKHO MPOM3BECTK pac-
YeT, UCNONb3ys CpegHue 3HavyeHus, ykasaHHble B Tabnvue B.54.2.

OyeBWAOHO, YTO pacyeThl, COENaHHbIE NCXOARA TONEBKO U3 3TUX 3HAYEHWIA, A4al0T NWLWE cyrybo npubnuanTensHoe 3Ha-
YeHUWe ConpoTHBMEHWA 3a3emMnAtoLLero anekTpoga. C nomoLbio hopMynbl, NPUBEAEHHON B NyHKTe B.3, nyTeM namepeHus
COMNPOTUBIEHWHA BO3MOXHO OLEHWTb CpedHEee 3HavyeHue YOEerbHOro COMpOTUBMEHWS TPpyHTa. TakMe 3HaHus MoryT ObiTh
nonesHsl 4nA ganbHenwnx paboT, NPOBOAMMbIX B aHaNOrM4YHbIX YCIOBUAX.

Tabnuua B.54.2 — VameHeHWe yaensHOro conpoTMBNEHNA NS pasfyHbIX TUMOB rpyHTa

Buga rpyHTa CpeaHee 3Ha4eHue yaensHoro conpoTuenexus, Om-m
HKupHaa naxoTHas 3emnA, BMaXXHbIA HACKINHOW FPYHT 50
benHasa naxoTHas 3emMns, rpaBui, rpyBblid HACKINHOW IPYHT 500
[OnbI KAMEHWCTBIW FPYHT, NECOK, MOHOMUTHLIE CKarnbl 3000

B.3 3azemnawwme anekTpoabl, 3arnybneHHbie B IPYHT

B.3.1 CocTaBHbIe 4acTu

3a3emMnsaLLMe aNeKTpoakl, 3arnybneHHbIe B IPYHT, MOTYT ObITb BLIMOMHEHbI:

- U3 CTanu rops4yero LMHKOBaHwuS,

- cTanum B megHoln obonouke,

- CTanu ¢ anNekTPoOoCaXaeHHbLIM MEAHLIM MOKPLITUEM,

- HepXaBewLLUen cTanw,

- menun 6e3 NoKpbITUS.

CoeguHeHnsa Mexay pasnuyHbIMW MeTannaMmM He OOMKHbI ObiTb B KOHTakTe ¢ rpyHToOM. He criegyeT npumeHsTs
Opyrve meTannbsl U crnnaesbl.

MuHyuMansHas TonwMHa U AnaMeTpsbl AeTane NpUHUMAaloTCs AnA 0ObIYHBIX PUCKOB XMMUYECKOTO M MEXaHUYECKoro
ctapeHua. OOHaKo 3TK pasmMepbl MOryT BbiTb HEOOCTATOYHBLIMWM B CUTYaUUWNAX, A€ NPUCYTCTBYIOT CYLLUECTBEHHLIE PMCKU
koppo3un. C TaKUMW PUCKaMM MOXKHO BCTPETUTLCA B FPYHTAX, rAe LWPKYNUMPYIOT BnyxaarwLwme ToKkM, Hanpumep BO3BpaT-
Hble NOCTOSIHHBIE ANEKTPUYECKME TOKM B AMEKTPUYECKOW TAre Unu BBNU3K YCTaHOBOK KaTOAHOW 3aluMThl. B aToM crnyyae
HeoOXOAMMO NPUHATL creuuansHeIe Mepbl NPESOCTOPOXHOCTU.

3azemMnsatoLLMe 3NeKTpoabl 3arnybnsaT B camMmbIX BNaXHbIX YacTax rpyHTa. OHW OOMKHbI BbITh pacrnonoXeHsl Bganu
OT CBaroK 0TXOOO0B, FAe BO3MOXHA (hUnLTpaLuns, HAanpUMeEp, IKCKPEMEHTOB, XUAKUX yAOOPEHWUI, XUMUYECKMX NMPOAYKTOB,
KOKCa U T. ., KOTOPBLIE MOTYT UX PasbecTb, M MakCUMAarbHO 4aneKo OT OXUBIEHHBIX MECT.

B.3.2 OueHka conpoTUBMNEHUA 3a3eMNsAIOLWEero anekTpoaa

a) F'opu3oHTanNBLHO NPONOXKEHHLIN Mo 3eMer NPOBOAHUK.

ConpoTUBMeHne 3azeMnsaoLLero anektpoga R, o6pa3oBaHHOMO ropyU3oHTanbLHO NPONOXEHHBIM MOA 3eMIER NPOBO-
OHWKOM (cM. 542.2.3 n Tabnuuy 54.1), npnbrnvanTensHO paccHMTbIBaOT No opMyne

p
R=21,
2

roe p — yOenbHoe COMpOTWUBIEHWE rpyHTa, OM - M;
L — [AnvHa TpaHLUew, 3aHATON NPOBOOHMKAMMU, M.

CnegyeT oTMETUTb, 4TO yKnagKka NpoBOAHVKA B TpaHLWee M3BUNUCTBIM NYTEM He AaeT 3aMeTHOro CHKEHNA conpo-
TUBIMEHUS 3a3EMIMSAOLLErO ANEKTPOAaA.

MpakTnyecku aTOT NPOBOAHWK MOHTUPYETCA ABYMS pasnuyHbIMK crnocobamu:

- 3a3eMnNALLMA anekTpod dyHAaMeHTa 30aHnsa: 3a3eMnsaiolmne anekTpodbl YKNaaepBakT B BUAE 3aMKHYTOMO KOH-
Typa no nepuMeTpy 3ganus. Ero AnvHy npyHUMaoT paBHOW NEpPUMETPY 30aHUs,;

- FOPU30HTanbHbIE TPaHLIEW: MPOBOAHWKKM NPOKNaAbIBAKT NO4 3eMnei Ha rmybuHe npubnuantensHo 1 M B cneuu-
anbHbIX TPaHLWWeNX, BbIPbITLIX AN 3TOW Lenw.

TpaHwew cneayeT 3anonHATL He KaMHSAMMU, LIMaKoM Uy Nog4oGHeIMKY MaTepuanamu, a semnei, cnocobHow coxpa-
HATb BMAXHOCTb.

b) MNMponoxeHHkle Nog 3emMnei Nonockl.

[ns obecneyYeHns XOpOLLEro KOHTaKTa ABYyX NOBEPXHOCTEW C FPYHTOM CNIOLHbIE NOMOCkl CEAYeT YNOXUTb BEPTU-
KaneHo (Ha pebpo).

lNonockl NpoknageIBaloT nog 3emMneln Taknmm obpazoM, 4Tobbl MX BEPXHWIA Kpal pacnonaranca npubnuanTensHo Ha
rnyBuHe ogHoro metpa.
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ConpoTveneHne R NPoNoXeHHOro Nof 3eMNei 3a3eMNAKLLEro 3NeKTpoaa B BUAE NONOCH! HA AOCTATOMHOR rMy6BuHe
NpUBNM3nMTENLHO paBHO

rae p — YOEenbHOe COMpoTUBIEeHUe noussl, OM - M;
L — nepvMeTp Nonockl, M.

C) ONeKTPoAbl, yCTaHOBMNEHHbIE BEPTMKANBHO MNOA 3eMMeN.
ConpoTtuBneHve R BepTUKanbHO pacnonoXeHHOro nog 3eMnen 3asemMnaiowero anektpoga (cm. 542.2.3 un ta-
6nuuy 54.1) npubnmusnMTensHO paccyMTLIBAKOT Mo dopmyne

rie p — ydenbHoe ConpoTMBMAEHWe noYBkl, OM - M;
L — [AnuHa cTepskHA Unu Tpyobl, M.

Ecnu cylLlecTBYET PUCK 3aMep3aHua rpyHTa UK 3acyXu, ANMHa CTepXKHEW OoMmKHa 6biTb yBenuyeHa Ha 1 unun 2 m.

3HayeHWe CONPOTUBMNEHWS 3a3eMMNAIOLLENO AMEKTPoaa BO3ZMOXHO YMEHbLLIWTL MNyTeM COEAUHEHUS HECKOMBKMX Bep-
TUKanbHLIX CTEPXKHEN NapannensHo, B Cnyvyae OByX CTepKHel — Ha paccToAHWM Opyr OT Apyra, paBHOM ANUHE OOHOro
CTEPXHA, U Ha BonblUeM pacCTOAHUK, eCnii NPUMeHAINT Bonee Yem OBa CTEPKHSA.

[ononHUTENBHO YCTaHOBMNEHHBIE ONMWHHBIE CTEPXKHW, YYUThIBAA HEOOHOPOAHOCTL IPYHTA, MOTYT LOCTUTHYTL rOpu-
30HTA C HA3KUM WM HE3HAYUTENBHBLIM YAENbHBIM CONPOTUBIEHUEM.

B.4 MeTannuuyeckue KONOHHbI B KA4YeCTBe 3a3eMNAKLWMNX 3neKTpoOoB

MeTannuyeckue KONOHHbI, BXOAALME B METANNOKOHCTPYKUMIO U PACNONOXEHHEIE B TPYHTE Ha ONpeaeneHHo rmy-
B1He, BO3MOXKHO UCMONb30BaTh B KAYECTBE 3a3eMISALLIEro aneKTpoaa.

ConpoTueneHnve R pacnonoXeHHoW nog 3emien MeTannu4yeckol KOMOHHbI NpuMBMM3WTeNeHO paccyMTbiBaOT Mo
cdopmyne

R 3L
R =0,366—log g—
r L 910 d 3

rie L — pacrnonoxeHHas nog 3emnei AnnHa KONMOoHHBI, M;
d — pguameTp umnuHgpa, o6paszoBaHHOIO KOMOHHOW, M;
P — yOenbHoe conpoTMBREHWe rpyHTa, Om - M.

Pag coeguHeHHbIX KOMOHH, PacnonoXeHHbIX BOKPYT 30aHuA, OaeT CONPOTMBIIEHUE TOro e Nopsaka, YTo v 3as3em-
NSA0LWWIA anekTpod oyHOaMeHTa.

3amoHonuuuBaHue B BETOH He WCKMIYAEeT BO3MOMKHOCTL NMPUMEHEHUS KOMOHH KaK 3a3eMIMSoWLMX 3NeKTPo4oB U
HecyLeCTBEHHO U3MEHSIET COMpPOTHUBMEHWE 3a3eMINsIoLLEero anekTpoga.
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MpunoxeHune C
(cnpaBouHoe)

MoHTax 3a3eMnALWUX 3MeKTPoAoB B q:)yH,EIaMEHTe M3 6eToHa

C.1 O6wume TpeboBaHUA

BeToH, Ucnonb3yemblid A8 COOpYXeHUs dyHOaMeHTOB 3aaHuin, obnafaeT onpedeneHHOW NPOBOOUMOCTBIO U, Kak
npasuno, BonbLUIoK NNoWanso CONPUKOCHOBEHWS C rpyHTOM. MoaToMy Ana uenen 3asemMreHus OONyCKaeTcs MCnorb3o-
BATb METANMUYECKUE ANEKTPoabl 6e3 NoKPLITUS, MOMHOCTBIO 3aAenaHHble B GETOH, Npu YCrnoBuK, YTo GETOH HE M3onW-
pOBaH OT rpyHTa C MOMOLLbK CrelWanbHOWM TENNOU30NALMY UNK ApyrMMu cnocobamu. M13-3a XMMUYEeCKUX U OU3NYECKIX
adchekToB cTanb 6e3 NOKPLITUS, CTamnb ropsYero UMHKOBaHWS 1 ApYre MeTanmbl, 3aMOHOMNMYEHHbIE B GETOH Ha rmyBuHy
Bonee 5 cM HagQeKHO 3alUULIEHB! OT KOPPO3WUM NPAKTUYECKU HA BCE BPEMS CYLLECTBOBaHWA 30aHusA. Tawke, rae 3To Boa-
MOKHO, CreayeT UCMonb30BaTh NPOBOASLLME CBOWCTBA apMaTyphl 30aHUs.

3amoHonuunBaHue B 6eTOH 3a3eMNALLUX ANEKTPOA0B thyHOaMeHma BO BpEMSI MOHTaXa 30aHWsi SIBMNAETCH 3KOHO-
MWYHBIM PeLleHUEM, NO3BONSAOLLMM MOMYYUTh XOPOLLMIA 323 MISIOLLIMA aNeKTpos ¢ BOMbLUKM CPOKOM CIyXBbl, MOCKOMNbKY:

- 9T0 He TpebyeT JONONHUTENBHLIX 3EMISAHBLIX paboT;

- 3a3eMIALLUIA BNEeKTPOL, YCTAHABNMBAIOT Ha rMy6WHe, e HET OTpULAaTENbHbIX BIUSHWIA, CBA3AHHBIX C CE30HHBIMU
MOroAHbIMU YCMOBUSIMM;

- 06ECNeYMBAETCA XOPOLUMIA KOHTAKT C FPYHTOM;

- OXBaTbIBAETCA hakTUYECKU BCA MOBEPXHOCTb (DyHAAMEHTa 34aHUA, YTO NPUBOLUT K MUHUMMW3ALMW NOMHOMO Co-
MPOTUBMNEHWS 3a3eMNSIOLLErO 3MEeKTPoaa;

- obecneuvBaeTCcs ONTUMAanbHOE YCTPOWUCTBO 3a3eMIEHUs ANs CUCTEMbl MOTNHUE3aLLUThI;

- C Ha4ana MOHTaXa 30aHWs 3a3eMMAIOLLMIA ANEKTPOS BO3MOXKHO UCMOMNb30BATEH B KAYECTBE 323eMINSIOLLErND anek-
TpoAa ANSA 3ANeKTPUYeckoi YCTaHOBKM CTPOMMIOLLaaKU.

Momumo acpchekTa 3azeMmneHus 3aMOHONMYEHHEIE B BETOH 3a3eMnaloLlMe anekTpodbl yHaameHTa obecnednBaiot
XopolLuyio 6asy 4ns cMCTEMbl OCHOBHOTO YPaBHWBAHWS NOTEHLIMAMNOB.

Mpy MoHTa)e 3aMOHONUYEHHEIX B DETOH 383eMNSAIOLMX INEKTPOOOB dyHAAMEHTa NpeanaraeTcs BuINONHATE cre-
OYLIME YKa3aHWs U pekoMeHOaumu.

C.2 [pyrue coobpaxeHUs No NPpUMeHEeHUI0 3aMOHOMWYEHHLIX B 6eTOH 3a3eMIAI0LWUX 3MeKTPoaoB
¢ghyHOameHma

Ecnu doyHAaMeHT 34aHnsa HeoBXoaUMO NOMHOCTLIO 3aLWUTUTE OT NOTEPU TEMMOBOM 3HEPTMM C MOMOLLLIO U30MALUN
M3 HEenpOBOAAWMX MATepUanoB UMM ecnu yHAAMEHT OOMKEH UMETb MMAPOU30NALMI0, NPUMEHSIOT, HanpuMep, NnacT-
MacCOoBbIe NMUCTBI ToNWWHoM Gonee 0,5 MM; MCNONL30BaHME NPOBOAALLMX YacTel B KAYeCTBE 3a3eMNAILLEero anekTpoda
HeadhpeKTUBHO. B aTMX cnyyasx MeTannuyeckylo apMaTtypy AOMycKaeTcs NPUMeHsATb AN 3alMTHOrO YpaBHUBaHUA Mo-
TEHUMAmNoB, a B UeNnax 3a3eMIeHNA cneqyeT NPMMEHSITL ApYroe YCTPOMCTBO 3a3eMIeHns, HanpuMep 3aMOHOMNMYEHHbIE B
BeToH 3a3eMnsALLMe aNekTpoab! (hyHOaMeHma, pacnonoXeHHbIe HUXKEe U30NMPOBAHHOTO (hyHOAMEHTA, UMW YCTPONCTBO
3a3eMITEHUSA BOKPYT 30aHUS, UNK 3arnybrneHHble B PYHT 3a3eMMsolne anekTpoasl hyHOameHma.

C.3 KoHCTpyKuMA 3a3eMNALWMX 3NeKTpogoB hyHaoameHTa n3 6etoHa

C.3.1 [lna 6eToHHbIX dhyHAaMeHTOB Be3 MeTannnM4yeckon apMaTypbl KOHCTPYKLWS 3aMOHONMYEHHbIX B BETOH 3a3eM-
NANLWNX 2NeKTpoOoB ¢hyHOamMeHma OOMKHA COOTBETCTBOBATL TUMY U paamepam dhyHaameHTa. lNpeanodteHne criegyet
OTAaBaThk 3aMKHYTHIM KOMbLEBLIM KOHCTPYKLUWAM, COCTOSLLMM W3 OOHOMO MMM HECKOMbKUX KOMew, UMM NpPSMOYronbHLIM
KOHCTPYKUMAM C NMMHENAHBIMK pasMepamu 0o 20 m.

C.3.2 Yrto0bl n3dexaTb CHMKEHWUA (MeHee 5 CM) pacCTOAHWA 4O MPyHTa 3aMOHONMYEHHbIX B GETOH MPOBOMOYHBIX
3NeKTPOOoB, NPMMEHSIOT crnelmansbHele cpeacTea. Ecnu B kKa4ecTBe 3MeKTPOAOB UCMONb3YT Nomnocy, To ee Heobxoaumo
3athukcMpoBaTbL OTHOCUMTENBHO Kpas Takum obpasoM, 4Tobbl n3bexats obpasoBaHna nonocTtelt 6ea GeToHa nog Nonocomn.
Ecnu npucyTcTBYET apmatypa, NpoBOOYHbIE 3NEeKTPoabl A0MKHbI BbiTh CKPEMMEHb! C HEWM C NPOMEXKYTKaMK He Bonee 2 M.
CoenuHeHWs BbIMOMHSAOT B cOOTBETCTBUM € 542.3.2. [NpuMeHeHns KINMHOBLIX cOeauMHuTenen cnegyet naberatb.

C.3.3 Y 3amoHonu4eHHbIX B BETOH NPOBONOYHBLIX AMEKTPOLAOB BhIMNOMHAKT NO KpanHen Mepe OOWH BbIBOS ONA HAKO-
HEeYHWKa AN Kaxaoro 6eTOHHOro anemMeHTa 34aHus Ana COEAWHEHUA C ANEKTPUYECKON CUCTEMOW 30aHWsA C COOTBETCTBY-
lOLLIE TOYKOW CoegMHEHWs (HanpuMep, ¢ MMaBHOW 3a3eMNALLEN WWHOR), NN OOMKHO ObiTb OKOHYaHWe B cneuuansHOM
COEOMHWUTENEHOM 3aXKMMe, 3aN0XEeHHOM B MOBEpXHOCTL BeToHa And coedunHeHusa. B Touke coeguHeHus BeIBOA ANA Ha-
KOHEYHWKA OOMKeH ObiTh JOCTYNeH And 0DCnyXMBaHUS U U3MEPEHUIA.

[na cuctembl MONHME3ALWLWTLI M ANS 30aHWIA CO crneunansHbiMn TpeboBaHUAMW OTHOCUTENBHO 0B0PYAOBaHNA WH-
dopmMaLMoHHBIX TeEXHONMOrWi, TpebyeTca 6Gonee ogHOro BLIBOAA ANA HAKOHEYHVKA 3a3eMNALWEro anekTpoaa PyHaamMeH-
Ta, HanpyMMep Ansi NPOBOAHMKA TOKOOTBOAA CMCTEMBI MOMTHUE3ALNTHI.

[nsa coeguHeHWin B (oyHOAMEHTE, MPOSIOKEHHBIX B IPyHTE BHe BeToHHOro dyHaamMeHTa, HeobXOOMMO YYecTb BO3-
MOXHOCTb KOPPO3MK cTanbHbIX NpoBoAHUKOB (cM. C.4). [Ina Takux coeguHEeHWn pekomeHayeTca, YToDbl OHW BXOAWNKN B
©eToH B Npegenax 3naHusa Unu cHapy»u Ha COOTBETCTBYHOLLEA BLICOTE HA4 YPOBHEM 3EMITU.
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C.3.4 MMHUManbHY Nnowanb NonepevyHoro ce4eHust anekTpoaoB, BKMoYasa BbIBOAL! ANS HAKOHEYHKMKA, Belbupa-
10T B cooTBeTcTBUM ¢ Tabnuuen 54.1. CoegmHeHnsa OomkHbl BbITb HAAEKHBIMA U C COOTBETCTBYHLUMMW 3NEKTPUYECKUMMU
xapakTepucTukamu (cm. 542.3.2).

C.3.5 MeTtannuyeckyo apmatypy dyHAaMeHTa 30aHusa BO3MOXHO UCMONL30BaTEL B KAYECTBE aneKkTpoaa npu ycno-
BWUW, YTO COEAMHEHUs yOooBneTBopaAloT TpeboeaHnam 542.3.2. MNasHble coeguHeHus JoMYyCKaKTCa TONbKO C paspeLleHmns
rMaBHOrO MHXXeHepa (apXvuTeKkTopa) NPoeKTa Ha OCHOBaHWMKM aHanv3a KOHCTpYKuuK 3gaHusa. CoeamMHeHns, BbIMONHEHHbIE
TONBKO C NMOMOLLbIO BA3aNbHOW CTanbHOW MPOBOSIOKK, M3-38 OTCYTCTBUA HAAEXHOMO KOHTaKTa He J0MNYCcKalTCH, HO MOryT
nooxoaunTb ANA obecnedeHns aNeKTPOMarHMTHOW COBMECTUMOCTU MH(DOPMALIMOHHBLIX TEXHONOMMIA. HanpspkeHHyo apma-
TYpPY He crefyeT UCNoMb30BaTh B KAYECTBE 3a3eMMSALLENO AMeKTpoaa.

Ecnu ceBapeHHble CETKM, COENaHHbIE M3 MPOBOMOKM MEHBLUIEro AWaMeTpa, NPUMEHSHOT AN apMUPOBaHUA, TO UX
BO3MOXHO MCMONb30BaTh B KAYECTBE ANeKTPOA0B, eCIM OHM HaAeXHO coeanHsaoTCA Donee Yem B OAHON TOMKE C BbIBOOOM
ONA HaKOHeYHMKa UMW APYrMMU YacTaMK  3a3eMNALWero anektTpoaa, Ytobbl obecnednTs No KpalHel mepe Ty e ca-
MYHO Mowanb NonepeyHoro ceveHus, kak ykaszaHo B Tabnuue 54.1. MMHUManbHbIA guamMeTp oTAeNbHbIX NPOBOMOK TakUX
CETOK — HE MEHEee 5 MM C YeTbipbMs COEOUHEHUSMU MEXAY BLIBOAOM ANA HAKOHEYHUKA U CETKOW B pa3NMYHbLIX TOYKax
KaXKOOoM CEeTKW.

C.3.6 CoeanHeHne anekTpoaoB He OOMNyCKaeTCs BbiMOMNHATL TPAH3UTOM MEXAY PasnMyHbIMKU YaCTAMW NMPOTSKEH-
HblXx hyHaameHTOB. B atoM cnydae gna obecnedyeHma HeobxoaMMbIX aNeKTPUYeCKUX COeaNHEHWUIA COEQUHNTENMW yCTaHaB-
nuBatoT BHe BeToHa.

C.3.7 3aMOHOMWYeHHbIe B BETOH 3a3eMNsA0LLMeE 3NeKTpoabl hyHOamMeHma OTAerNbHbIX onop (Hanpumep, Npu cTpou-
TenscTBe BONbLUNX NOMELLEHWIA), OMKHBI BbITh COEAUHEHBI C 3aMOHOMWYEHHBIMU B 6ETOH 3a3eMMSHLLIMMIK ANEKTpogaMu
¢hyHOameHma Opyrvx Oonop C NMPUMEHEHWEM COOTBETCTBYIOLUMX 3a3EMIMANLWNX NPOBOAHWKOB. MNpu pasMelleHUy Takmux
coeauHeHUn B rpyHTe cm. C.4.

C.4 Bo3aMoXHbie NpobnemMbl KOPPO3UKU ANA APYIUX 3a3eMMNEeHHbIX YCTAHOBOK, PacnonoXeHHbIX CHapyXu
3aMOHOMNMYEHHbIX B 6ETOH 3a3eMnAOLWMX 3NeKTPoaoR dyHaAamMmeHTa

CnegyeT yuuTbIBaTh, YTO 0BbI4HAA cTanb (Be3 NoKpbITUA MM FrOpPAYEro LMHKOBaHWA), 3aMOHONMYeHHas B BeToH,
obrnagaer aNeKkTPOXUMUYECKUM MOTeHUWanoM, paBHeIM Meau, 3arnyBrneHHon B rpyHT.

CnepgoaTenbHO, CyLECTBYET ONacHOCTL AMEKTPOXUMWYECKOM KOPPO3UK C APYTMMMW 3a3eMNSIOW MMM 3NeKTPoaamu,
BbIMOMHEHHbLIMK U3 CTanu ¥ 3arnybneHHbIMW B rpyHT BONMan dpyHOamMeHTa v CoedMHEHHbBIMK C 3a3eMMAIOLMM 3MeKTPOLOM
ghyHOaMeHma, 3aMOHONUYeHHbIM B B6eToH. 3ToT adhdekT MOXHO Takke Habnogate AnA apMUPOBaHHbIX hyHOaMEHTOB
BonblKX 30aHUIA.

Hwkakol cTanbHOW 3MeKTpoA He cregyeT ycTaHaenuBaTh B rpyHTe BBNuM3n 6eToHHOro oyHaaMeHTa, KpoMe anekTpo-
[OB, U3TOTOBIEHHBIX U3 HEPXKaBeLLEeN CTany unu ApyriM cnocobom ¢ XopoLuel 3aLuMTon oT Bnarn. lopsdee LMHKOBaHWe,
oKkpacka unu apyrie nogobHble NOKPLITUSA HEOOCTATOYHB! ANA 3TWMX Uenei. [lononHUTeNbHbIE 3a3eMNAoLMe SNeKTPoab
BOKPYT W OKOMO TakMX 30aHUi He crnedyeT M3rotaBnvMBaTth U3 CTany ropsyero LMHKoOBaHus Ans obecneveHus JOCTaTOMHOMO
CpoKa cny>6bl aTON YacTu 3a3eMnuTens.

C.5 OKoH4YaHMe paboT No MOHTAaXY 3a3eMNALWMX NeKTPpoaoB B (hyHAaMeHTe U3 6eToHa

C.5.1 NMocne nogroToBKW 3NeKTPogoB W/UnyM coeguHeHHON apMartypel nepe 3annekor beToHa kKBanuuumpoBaHHoe
nuLo 0653aHO NOArOTOBUTE COOTBETCTBYHOLLME AOKYMEHTHI. [lOKYMEHTBI A0MKHBI COAEPXKaTh On1caHue, nnaHbl U dgotorpa-
1 1 ObITe BKMHOYEHBI B COCTAB OCHOBHOIO KOMMMEKTa AOKYMEHTOB aneKTpuyeckoi yctaHoekm (cM. FOCT P 50571.16).

C.5.2 BeToH, NpUMeHsieMblid Ans byHAaMeHTa, JOMKeH coepxaTb He MeHee 240 kr uemeHTa Ha 1 M3 BeToHa. Y
BeToHa gomkHa BbITh COOTBETCTBYHOLLAA NONYKUAKAA KOHCUCTEHUMS, YTOOLI 3aN0onNHUTL BCE MOMOCTU, PacnonoXeHHbIe
HUXE 3MEKTPOIOB.
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MpunoxeHune D
(o6sazaTensHoe)

Pacuet koadbcpuumeHTa k no 543.1.2 (cm. Tarke FOCT P M3K 60724 v FOCT P M3K 60949)

KoadthduumeHT k paccuuTbiBatoT no opmyne

e Ioc(ﬁ+2°),n[a+ef}

- V P20 B+6
roe Q, — ofbemHas TennoemkocTs MaTtepuana nposodHuka npm 20 °C, Ox/°C - Mm3;
B — BenuunHa, obpaTtHas TemnepaTypHOMy KO3hULNEHTY yOENsHOro CoNnpoTUBMeHUs NpoeoaHuka npu 0 °C, °C;
Ppg — YOENbHOE aNeKTpUYecKoe CONpoTHUBNeHue Matepuana nposoaHuka npu 20 °C, Om - Mm;
6, — HauanbHaa Temneparypa nposogHuka, °C;
B; — xoHeuHaa TemMnepartypa nposogHuka, °C.

Tabnuua D.54.1 — 3HavyeHnsa napamMeTpoB A8 pasnyMYHbIX Marepuanos

Q. (B+20)
Matepuan B3, °C Q.2 Dk/°C - Mm3 Pop® OM - Mm Pag
AJ§IMM2
Megpb 2345 3,45-1073 17,241 - 1076 226
AnOMUHWA 228 2,5-1073 28,264 - 1076 148
Crane 202 3,8-1073 138-1076 78
@ 3HaveHus npuHATbl no FTOCT P M3K 60949.

Tabnuua D.54.2 — 3HadeHune KoadpuumeHTa k AN U30NMUPOBaHHbLIX 3aLUMTHLIX NMPOBOAHWKOB, HE SBMAKLIMXCS KU-
now kabens v He NPONOXEHHBIX COBMECTHO C OpyrMuK kabensamm

Matepwan nposogHuka
Temneparypa, °CP
M3onsuma nposogHuka Meab ANOMUHWA Crans
HauanbHas KoneyHas 3HaveHuns K°©

70 °C tepmonnacT (PVC) 30 160/1402 143/1332 95/882 52/492
90 °C tepmonnact (PVC) 30 160/1402 143/1332 95/882 52/492
90 °C cwuteid nonuatuneH (XLPE) 30 250 176 116 64
Wnu aTuneHnponuneHosasn pesvHa (EPR)
60 °C peakTonnact 30 200 159 105 58
[aTMneHnponuneHoras pesuHa (EPR)]
85 °C peakTonnact 30 220 166 110 60
[aTuneHnponuneHorasn pesuHa (EPR)]
185 °C cunukoHoBas pesunHa 30 350 201 133 73

@ HikHee 3HadyeHue aaHo ans NBX-13onsumuu npoBoaHWKOB ceveHnem Gonee 300 mm2.
b MpenensHble TemnepaTypbl AN N30NALMK PasNnYHbLIX TUMNOB NpueeaeHsl no FOCT P M3K 60724.
¢ dopmMyny pacyeTa k CM. B Ha4ane npunoxeHns.
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Tabnuua D.54.3 — 3HaveHune KoadhdumumeHTa k ONS HEWM30MUPOBAHHbLIX 3aLLMTHLIX MPOBOLHMKOB, HaxOOALWMXCS
B KOHTaKTe ¢ o6onoykoi kabens, HO NPONOXEHHbLIX HE B 0BLLEM Ny4Ke ¢ ApyruMu kabenamu

Temnepatypa, °C2

Matepuan npoeogHuKka

Marepuan chonckku Megab AnNMUHUIA Cranb
kabens
HavaneHas KoHeuyHasn 3HadeHns kP
TepmonnacTt (PVC) 30 200 159 105 58
MonuaTtnneH 30 150 138 91 50
CSP¢ 30 220 166 110 60

@ MNpeaensHble TeMneparypbl ANs U30NALMM PasnnyHbIX TUMNOB npusegeHs! no FOCT P M3K 60724.
b dopmyny pacueta k oM. B Hauane NpPUMNOXeHMA.
¢ CSP — xnopcynbdupoBaHHbIA NONMUITUMNEH.

Tabnuua D.54.4 — 3HadeHure KoahuLMeHTa k Ana 3alMTHBLIX NPOBOAHWUKOB, ABNSAOLLMXCH XUnon kabensa unu npo-
TNOXEHHBIX B OOAHOM MyYKe C gpyrumMun kabensamMmu unu M3onMpoBaHHbIMK NpoBOAaMM

MaTtepuan npoBogHuka
Temnepatypa, °CP
WMaonsuuns npoBogHMKa Meaob ANOMUHWIA Cranb
HavanbHas KoHeunas 3HadeHus k°©
70 °C Tepmonnact (PVC) 70 160/1402 115/1032 76/682 42/378
90 °C tepmonnact (PVC) 90 160/1402 100/862 66/572 36/312
90 °C peaktonnact (XLPE unu EPR) 90 250 143 94 52
60 °C peaktonnact (EPR) 60 200 141 93 51
85 °C peaktonnact (EPR ) 85 220 134 89 48
185 °C cunvkoHoBas pe3nHa 180 350 132 87 47
8 HuxHee aHaueHWe gaHo ans MBX-13onauun NpoBOgHUKOB cederrem Gonee 300 mMm2.
b MpepenbHble TeMnepaTypbl NS M30NALMK pasfMyHbIX TUMNOB NpuBedeHsl no FTOCT P M3AK 60724.
© dopmMyny pacqeTa k CM. B Ha4ane npunoxeHus.

Tabnuua D.54.5— 3HadeHue koachpuumneHTa k ANa 3aMTHBIX NPOBOAHUKOB, TaKUX Kak MeTannudeckas bpoHs kabe-
na, metannuyeckas obonoyka kabens, KOHUEHTPUYECKNE NPOBOOHUKA U T. M.

Matepuran npoBogHuUKa
Temnepartypa, °C#
Maonauuns npoBogHWKa Megb | Antomunmnia | Cranb
HavanbHas | KoHeuHas 3HaueHus k°
70 °C tepmonnact (PVC) 60 200 141 93 51
90 °C repmonnact (PVC) 80 200 128 85 46
90 °C peaktonnact (XLPE unu EPR) 80 200 128 85 46
60 °C peaktonnact (EPR) 55 200 144 95 52
85 °C peaktonnact (EPR) 75 220 140 93 51
MUHeparnbHas TepMonnacTtuyHas (PVC) obonoykaP 70 200 135 — —
MUHeparnsHas 6e3 06onoYvKku 105 250 135 — —

@ MpeaenesHble TeMnepaTypbl ANA U30NALUKMK pa3nMYHBIX TUNOB NpuBedeHsl no MOCT P MOK 60724.

b YiazaHHble BENMYUHBI AONYCKAETCH MPUMEHATL ANA HEeM30MMPOBAHHBIX MPOBOAHMKOB, AOCTYMHbIX ANS NPUKOC-
HOBEHWSA UMW HAXOAALLMXCH B KOHTAKTE C ropHYMMIK Matepvanamu.

¢ bopmyny pacyeTta k CM. B Ha4ane npunoxeHus.
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Tabnuua D.54.6 — 3HadeHune KoadhdumumMeHTa k ANS HEU30AMPOBaHHLIX MPOBOAHMKOB, KOrda yKa3aHHble Temneparty-
pbl HE CO3AAK0T Yrpo3bl NOBPEXKOEHWUA HaxoaaWmMxXcs BOnMan Mmatepranos

Ha-

MaTepuan npoBoaHuka

GanbHas Meab ANKOMUHWIA Crane
Ycnosua
NpUMEHEeHUs Temne- MakcymansHas MakcumarsHas MakcumMansHas
pa:ycpa, Temnepartypa K TemnepaTtypa K Temnepartypa K
(koHe4YHan (koHe4YHas (koHeuvHan
Temneparypa), °C Temnepartypa), °C Temneparypa), °C
OTkpbITO M Ha 30 500 228 300 125 500 82
OorpaHn4eHHbIX
yyacTkax
HopmankeHble 30 200 159 200 105 200 58
ycrnoBusi
Moxapoonac- 30 150 138 150 N 150 50
Hble 30HbI
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MpunoxeHnne OA
(cnpaBouHoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX HALUMOHANLHLIX U MeXrocygapCTtBeHHbLIX CTaHOapPTOB

MeXOgyHapodHbIM CTaHAapTam, MCNONb30BaHHbLIM B Ka4€CTB€ CChINOYHbIX B NTPUMEHEHHOM
MeXaAyHapoOgHOM CTaHaapTe

Tabnuua OA1

O6o3Ha4eHue CCblNOYHOro CreneHs
HauWoHanbHoro, COGTBETCTER 0OBo3HaueHre 1 HAUMEHOBAHUE CChINOYHOIO MEXAYHAPOAHOIo cTaHaapTa
MEXIocyaapCTBEeHHOIo cTaHgapra

[[OCT 33542—2015 MOD IEC 60445:2010 «OcHoBononaratwLiMe NpUHUUNABI W NPUHLNAMbI

(IEC 60445:2010) ©GesonacHocTU ANA UHTepdeica «4enoBek-MallnHa», BeINONHEHUE
1 ugeHTudpmkaums. MaeHTudukauns BeiBoaoB 06opyaoBaHus, KOH-
LIOB NPOBOAHMKOB W NPOBOAHUKOB» 1)

MOCT IEC 61439-1—2013 IDT IEC 61439-1:2011 «YCTpoOACTBa KOMMNIEKTHbIE HU3KOBOSLTHBIE pac-
npeaeneHus n ynpaenenus. Yacts 1. O6wme npaeunan?)

MOCT IEC 61439-2—2015 IDT IEC 61439-2:2011 «YcTpoicTBa KOMMMNEKTHbIE HU3KOBOSLTHLIE pac-
npeaeneHus 1 ynpaenexus. Yacte 2. YcTponcTea pacnpegeneHis u
ynpaeneHus anekTpoaHeprueii»?)

MOCT P 50571.4.41—2022/ IDT IEC  60364-4-41:2017  «3nNekTpoyCTaHOBKAM  HW3KOBOIBTHbLIE.

M3K 60364-4-41:2017 YacTb 4-41. 3awuTta ana obecnevyenns besonacHocth. 3awmta oT
NopaKeHWsi ANeKTPUYeCKUM TOKOM»

[OCT P 50571.4.44—2019 MOD IEC  60364-4-44:2007 «ANEKTPOYCTAHOBKK HW3KOBOINGLTHbIE.

(M3K 60364-4-44:2007) YacTb 4-44. 3awmTa ans obecnedveHus 6esonacHocTu. 3alumTa oT pes-
KVX OTKIOHEHWIA HAMPSKEHUA N BNEKTPOMAarHUTHBIX BO3MYLLEHWN»

[OCT P 50571.5.51—2013/ IDT IEC 60364-5-51:2005 «3neKkTpoycTaHoBKWA HU3KOBOMLTHBIE. HacTe 5-51.

M3K 60364-5-51:2005 BbiBop 1 MoHTax anekTpoobopyaoeaHua. ObLume TpeboBaHMsA»

[OCT P 58698—2019 MOD IEC 61140:2016 «3awmta oT nopaeHust anekTpu4eckum Tokom. O6-

(M3K 61140:2016) LiMe NonoXeHWs Ans arnekTpoycTaHOBOK U areKTpoobopyaoBaHuUs»

MOCT P 59789—2021 MOD IEC 62305-3:2010 «MonHue3awmTa. Yacte 3. Pr3ndeckoe noBpex-

(M3K 62305-3:2010) AeHWe KOHCTPYKLMIA 1 OMacHOCTb A1 XKU3HUY

MOCT P M3K 60724—2009 IDT IEC 60724:2000 «[NpenentHble TEMNepaTypbl anekTpudeckux kabenein
Ha HoMUHanbHoe HanpsxeHne 1 kB (U, =1,2kB)n 3 kB (U, = 3,6 kB)
B YCMOBUSAX KOPOTKOTO 3aMbIKaHWSA»

MOCT P M3K 60949—2009 IDT IEC 60949:1988 «PacuyeT TepmMnyecky OONYCTUMbIX TOKOB KOPOTKO-
ro 3amblKaHus ¢ y4eToM HeagnabaTnyHeckoro Harpesa»

OCT P M3K 61534.1—2014 IDT IEC 61534-1:2011 «CucTembl wWnHonpoeogo.. YacTts 1. Obwue Tpe-
BoBaHua»

MpumeyaHwne — B HacToAwel Tabnuue UCnonbL3oBaHb! criegytolime YCnoBHble 0003Ha4YeHWs CTeneHn cooT-

BETCTBWSA CTaHOAPTOB!

- IDT — upgeHTU4YHbIE CTAHAAPTHI;
- MOD — mogudmumMpoBaHHblE CTaHAAPThI.

1) 3amereH Ha IEC 60445:2021 «OCHOBHbIE MPUHLMNLI U NpaBuna obecnedeHns GesonacHocTU Ans UHTepdei-
ca «4enoBek-MallnHa», MapKMpoBKa 1 uaeHTucukaumua. MoeHtndukauusa BLIBOOOB 3NeKTPo0bopyooBaHUA, OKOHEYHbIX
YCTPOWCTE NPOBOAHUKOR U CAMUX MPOBOAHWKOBY.

2) 3ameHeH Ha IEC 61439-1:2020 «YcTpolicTBa KOMMMEKTHbIE HU3KOBOIMETHbIE pacrpedeneHus U yrpaeneHus.
YacTtb 1. O6wume TpeboBaHuay.

3) 3ameHeH Ha |EC 61439-2:2020 «YcTpoiicTBa KOMMMNEKTHble HW3KOBOMBTHbIe pacnpeneneHus U ynpaeneHus.
YacTb 2. CunoBkle KOMNMNEKTHLIE YCTPOWCTBA pacnpeneneHus 1 ynpaeneHus».
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FOCT P 50571.5.54—2024

[1]  UCO/M3K 30129:2015

2]  M3K 60909-0:2016

[3] M3K 60417-DB-12M:2002

Bubnuorpadun

MHehopmayuoHHas mexHonozus. CucmeMel 8bipasHUsaHUs nomeHyuanos ons
menekoMMyHUKauUuoHHozo obopydogaHusi 8 30aHusx U Opyaux COOPYXEHUsX
(Information technology — Telecommunications bonding networks for buildings and
other structures)

Toku KOPOMKO20 3aMbiKaHUS 8 cucmeMax mpexchazHo2o nepeMeHHO20 MokKa.
Yacme 0. Pacuem mokoe (Short-circuit currents in three-phase a.c. systems —
Part 0: Calculation of currents)

Mpaguyeckue obosHayeHUs, npumeHsemsle Ha obopydoeaHuu. 12-mecs4yHas noo-
nucka Ha uHmepakmusHyto 6asy OaHHbIX, eknroYarowyro ece yacmu MOIK 60417
(Graphical symbols for use on equipment — 12-month subscription to online
database comprising all parts of IEC 60417)

YOK 696:006.354

OKC 29.020

Kniouesble cnosa: PEL-npoBogHuk, PEM-npoBogHuk, PEN-npoBogHuk, 3awmMTHbIA npoeogHuk (PE), 3awuT-
Hbl 3a3eMNSLWMA MPOBOAHWK, 3aLUMTHBIA MPOBOAHWK YPaBHUBAHWUS NOTEHUWANOB, 3a3eMNsLlee yCcTpon-
CTBO, 3alMTHbEIA NPOBOAHWK YpaBHWBAHMSA MOTEHLUMANOB, NWHENHbLIA NMPOBOAHWK, HEWTPanbHbIA MPOBOAHMK,
CcpeAHWiA NPOBOAHWK, PYHKLMOHAMNbHBIA 3a3eMNALWWA NPOBOAHWK, OYHKLMOHaNbHbIA NPOBOAHWK ypaBHUBA-
HUA MOTEHLUManoB, 3alMTHOE 3a3emMrieHne, QyHKUNOHanNbHoe 3a3eMneHne, 3alluTHOe ypPaBHMBaHWE MOTEH-
uManoB, QYyHKUNOHANbHOE ypaBHUBaHWE NOTEHUMANoB, 3MNeKTpUYeckas ycTaHoBKa

Penaktop M.B. MumpogaHosa
TexHu4veckunin pegaktop M.E. Yepenkoea
Koppektop M.A. Koponeea
KomnetoTepHan sepctka M.HO. JlumoskuHou
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