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Mpepucnosue

1 NOAINrOTOB/IEH O6wectBoM € OrpaHMYeHHOW OTBETCTBEHHOCTbIO «Accouuaums POIOM»
(OO0 «Accounaumss PGM») Ha ocHoBe COBCTBEHHOro nNepeBofa Ha PYCCKUI SA3blK aHIMOA3bIYHOW Bepcumn
cTaHAapTa, yKa3aHHoro B nyHkTe 4

2 BHECEH TexHu4yeckum komuteToM no ctaHgaaptusauumm TK 337 «3nekTpoycTaHOoBKMU 34aHUN»

3 YTBEPXAEH W BBEJEH B AEVWCTBUE lMpukasom denepanbHOro areHTCTBa No TEXHUYECKOMY
perynvpoBaHuto u metponorum ot 4 uonsa 2024 r. Ne 898-ct

4 HacTosiui cTaHgapT SBnsieTcsi MOgMUUMPOBaHHBIM MO OTHOLUEHUIO K MEXAYHapOAHOMY CTaHAapTy
MOK 60364-5-54:2021 «3nekTpoycTaHOBKMN HU3KOBONbTHbIE. YacTb 5-54. 3azemnsaiolimne ycTponcTea, 3almT-
Hble NPOBOAHMKN 1 3aLUNTHbIE NPOBOAHUKM ypaBHuBaHusa noteHumnanos» (IEC 60364-5-54:2021 «Low-voltage
electrical installations — Part 5-54: Selection and erection of electrical equipment — Earthing arrangements
and protective conductors», MOD) nytem nameHeHus oTaenbHbiXx pas (Cnos, 3Ha4YeHWn nokasarenen,
CCbIfOK), KOTOPbIE BblAeneHbl B TEKCTE KYPCUBOM.

BHeceHue yKkasaHHbIX TEXHUYECKUX OTKIOHEeHun obycnoBneHo uenecoobpasHOCTbi0 MCNONb30BaHUSA
CCbINTOYHbIX HAaLMOHamNMbHbLIX U MEXroCyAapCTBEHHbIX CTaHAAPTOB BMECTO CChINTOYHbIX MEXAYHaPOAHbIX CTaH-
[apToB.

CeefeHus 0 COOTBETCTBUM CCbINTOYHbIX HAaLMOHamNbHbIX M MEXIOCyAapCTBEHHbIX CTaHAAPTOB MeXayHa-
POAHBLIM CTaHAapTaM, UCMOMNb30BaHHbLIM B Ka4E€CTBE CCbINIOYHbIX B MPUMEHEHHOM MeXAyHapo4HOM CcTaHAap-
Te, NpuBeAeHbl B JONOSNHUTENbHOM npunoxexdun JA

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

lpasuna npumeHeHus1 Hacmosiweao cmaHOapma ycmaHoeneHbl 8 cmambse 26 ®edepanbHo20 3aKoHa
om 29 utwoHa 2015 2. Ne 162-®3 «O cmaHOapmu3sayuu 8 Poccutickol ®edepayuu». UHpopmayus 06 us-
MeHeHUsIX K Hacmosuemy cmaHO0apmy nybnukyemcs 8 exe200HOM (110 cOCMOsiHUK Ha 1 sHeapsi mekyue2o
200a) uHghopmayUuoHHOM ykazamene «HayuoHanbHble cmaHOapmbl», a oguyuanbHbIlU mekKem udmeHeHul
U ronpasok — 8 eXeMeCsIYHOM UHEOPMayuoOHHOM yKkasamerne «HauuoHansHbie cmaHOapmebl». B cryyae
nepecmompa (3amMeHb!) unu ommMeHbl Hacmosiuje2o cmaHO0apma coomeemcemeyrouwiee ysedomneHue bydem
onybnukosaHo 8 bnuxalllueMm 8bInycke exXemMecsiyHo20 UHEOPMauUOHHO20 ykazamens «HayuoHamnbHbie
cmaHAapmebi». Coomeemcmeyrowas uHghopmayus, yeedomeHue U meKcmsl pasmeu,alomes makxe e UH-
gopmayuoHHoOU cucmeme obuwezo nonb3oeaHuss — Ha oghuyuansHoMm caume ®edepanbHO20 azeHmemaea rno
MexHUYeCKOMY peaynuposaHuro u memposoauu 8 cemu MHmepHem (www.rst.gov.ru)

© IEC, 2021
© Ohopmnenune. OIBY «MHCTUTYT cTaHgapTusauyuny, 2024

HacToswmi ctaHgapT He MOXET BbiTb MOMHOCTLIO UMW YAaCTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTpPaHeH B KayecTBe odmumanbHoro naaanius 6es paspelenus degepansHOro areHTCTBa No TeXHUYecKo-
MY PEerynMpoBaHuUi0 1 METPONOrum
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BBepeHue

Hactoswmin ctaHgapTt siBNsieTcsl YacTbio KOMNnekca HauuoHanbHbix ctaHgaptoB MOCT P 50571 Ha
HU3KOBOMbLTHbIE anekTpuyeckue yctaHoeku. CtaHaapT pa3paboTtaH Ha OCHOBE MexAyHapoaHOro craHaapra
M3K 60364-5-54:2021 ¢ yueTom TpeboBaHuil 4ENCTBYIOLNX MEXIOCYAapCTBEHHbIX U HALMOHaNbHbIX HOpPMa-
TUBHbIX JOKYMEHTOB.

HacTtoawmi ctaHgapT yctaHaBnuBaeT MONOXEHUA U TpeboBaHUA K 3a3eMnaioluM yCTponcTeam,
3alMTHBIM NPOBOAHMKAM W 3aLUUTHBIM NPOBOAHUKAM YpaBHUMBAHUA NOTEHUMANOB, KOTOPbIE NPUMEHSIIOTCS B
HU3KOBOSBTHbIX ANEKTPUYECKUX YCTAaHOBKAX C Lenbio obecneyeHus anekTpuyeckon 6e3onacHocTy.

Mo cpaBHeHuto ¢ TOCT P 50571.5.54—2013 HacTosiLwmMii cTaHAapT AONOMHEH YyTOYHEHHbIMU TpeboBa-
HUAMU, OOHOBNEHHBbIMU CChIfIKaMU Ha HAUMOHAasbHbIE U MEXIOCYyAapCTBEHHbIE CTaHAapThl U PSAOM YTOUYHEH-
HbIX TEPMUHOB U ONpeaeneHui.

OcHOBHOE OTNUYME HacTosLWero cTaHgapTa OT 3aMeHsieMOoro ctaHaapTa: BBeAeHWe OONONHUTENbHbIX
TpeboBaHui K hyHKLUMOHANbHOMY 3a3eMeHnio N (yHKUMOHANbHOMY ypaBHUBaHWUIO NoTeHumanos Ans obo-
pygooBaHUA U cucTeM MHOPMAaLMOHHBIX U KOMMYHUKaLWOHHbIX TexHonornin (UKT).

[ns noOHMMaHWA YeTKOM rpaHuLbl Mexay (PyHKUMOHANbHbLIM 3a3eMIeHNEM U 3aWnTHBIM 3a3eMeHnem
npuBeAeHbl crneayolme NosiCHeHUs:

- NpepbIBaHne nboro coeanHeHns yHKUMOHANLHOrO 3a3eMIIeHNsi He HapyLUaeT HUKAKOW 3aLUMTbl Unu
Kakux-nnbo 3aliUTHBIX Mep UNu 3alUUTHBLIX CPEACTB, NPeAYCMOTPEHHbIX AnA obecnevyeHns anekTpuyYeckon
6e3onacHocTu. Ero npyumeHeHne B OCHOBHOM CBSI3aHO CO CBS3bl0, UBMEPEHUEM U 3NIEKTPOMArHUTHON CoBME-
cTuMmocTbio (BMC) B OTHOLEHUN N3ny4YaemMbiX MOMEX U HaBeAEHHbIX BbICOKOYACTOTHBLIX NOMEX;

- npepbiBaHve Nioboro coeauHeHns 3alMTHOrO 3a3eMNeHnsl HapyLaeT 3aluTy unu gencTene 3awuT-
HbIX MEp UNK 3alUTHbIX CPEeACTB, NPeAyCMOTPEHHbIX Ans obecnedeHus anekTpuyeckon 6e3onacHocTu.

TpeboBaHuA K 3aWMTHOMY 3a3EMMEHUIO NPUBEAEHbI B CReayoLwWmnxX cTaHgaprax:

-TOCT P 50571.4.41 — ansa 3awwuTbl OT NOPaXeHUs ANEKTPUYECKUM TOKOM;

-TOCT P 50571.4.42 — pgns 3alinThl OT TENMOBbIX BO34ENCTBUN;

- TOCT P 50571.4.44 — pgnsa 3awuTbl OT Pe3KUX OTKNOHEHWUN HanpshKeHUs U 3NeKTPOMarHUTHbIX BO3-
MYLLEHWUNA.
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HAUMWOHANBbHBIN CTAHAOAPT POCCUUNCKOWN PELEPALUMUMNU

ANEKTPOYCTAHOBKW HU3KOBOJIbTHBIE
YacTtb 5-54

Bbi6op 1 MOHTaX 3neKTpu4eckoro o6opyaoBaHus.
3asemnsowmMe yCTPOUCTBA U 3aLUTHbIE MTPOBOAHUKN

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

LOara sBegeHus — 2024—08—01

541 O6wme TpeboBaHusA

541.1 O6nactb NpMMeHeHus

Hacrosiwmin craHgapt ycraHasnusaeT TpeboBaHus K 3a3eMnsioLmMM YCTPOMCTBaM, 3aLUUTHBLIM NPOBO-
OHUKaM, BKMYas 3aliMTHble NPOBOAHUKW ypaBHUBAHWSI MOTEHUWANoB, NMpUMeEHsieMbIM Ana obecneyvyeHus
anekTpuyeckon 6e30NacHOCTU B ANEeKTPUHECKUX YCTaHOBKaX.

Hactosiwmin ctaHgapT Takke yctaHaBnueaeT TpeboBaHUs K 3a3eMNEeHU0 U BbiIpaBHUBAHUIO NOTEH-
unanos ana UKT c uensto:

- CHWXKEHUS pucka 3neKTpuYeckux onacHoCTen Ans Haanexatien akennyaTaumm 3Tux yCTpOUCTB 1 3nek-
TPONPOBOAOK MHPOPMALMOHHO-KOMMYHUKALMOHHbBIX TEXHOMOTUIA;

- obecneyeHnss TENEKOMMYHUKALMOHHbBIX CUCTEM CTabunbHbIM ONOPHBLIM NOTEHLMANoM, Heo6xoaUMbIM
Ans yctonymsocTy paboyero curHana npu snekKTpoMarHuTHeIX nomexax (OMI1) (em. [7]).

MpumevyaHne — lMpumepsl NKT:

- CeTU U CUCTEeMbI NOCTOSIHHOrO ToKa, nuTatoLwme obopynosanve VKT B 3agaHuum;

- YacTHble aBToMaTtuyeckune tenedoHHble ctaHuum (ATC) ¢ paguanbHbiM NOCTPOEHUEM CETU, UMEIOLUME BbiXOA B
ceTb o6uero nonb3oanua (PABX) nnu k ee o6opyaosaHuio;

- NOKanbHbl€ BbIMUCIUTENMbHBIE (KOMMYHUKaUuUoHHble) ceTi (LAN);

- CUCTEMBI CBA3U NOXAPHOWN 1 OXPaHHON CUrHanuaayuu;

- CUCTEMbI ynpaBneHusa obcnyxuBaHvem 34anvii, Hanpumep LMgpoBbie CUCTEMbI;

- aBTOMaTU3MpOBaHHbIE CUCTEMbl ynpasneHus npoussoacTsom (CAM) v apyrve aBToMaTtM3vpoBaHHbIE CUCTEMbI
ynpaBnexHus;

- CUCTeMbl BELLAHUS U CBA3W.

541.2 HopmMaTUBHbIE CCbINKK

B HacTosiLem cTaHgapTe UCNonb30BaHbl HOPMATUBHBIE CCbINIKU HA CrNeayLne cTaHaapThbl:

OCT 30331.1 (IEC 60364-1:2005) SnekmpoycmaHo8KU HU3Ko8onbmHble. Yacme 1. OCHO8HbIE 10510~
JKEHUSI, oyeHKa obwux xapakmepucmuk, mepMuHbl u onpedeneHus

OCT 31610.0 (IEC 60079-0:2011) B3pbigoonacHsbie cpedbl. Yacme 0. O6opydosaHue. Obuwue mpebo-
eaHus

FOCT 33542 (IEC 60445:2010) OcHoBononaratoLwmne npuHUmunbl 1 NpuHLMnLl 6e30nacHoOCTU Ans UHTep-
ewnca «4enoBek-MalLuMHay, BbiNonHeHne u naeHtudukauvs. MoeHtudukauma BbIBOAOB anekTpoobopyaosa-
HUS, KOHLOB NPOBOAHMKOB U NPOBOAHWUKOB

U3paHue ochuumansHoe
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I'OCT IEC 60079-14 B3apbigoonacHble cpedbl. HYacme 14. [MpoekmuposaHue, 8b160p U MOHMaX 31eK-
mpoycmaHo80K

IOCT IEC 60702-1 Kabenu ¢ muHepansHOU u3onsyuel u KoHYesble 3a0enku K HUM Ha HOMUHanbHOe
HanpsixxeHue He bonee 750 B. Yacmb 1. Kabenu

FOCT IEC 61439-1 YcTpowncTBa KOMMEKTHbIE HU3KOBOMbLTHLIE pacnpegeneHus u ynpaeneHus. Yacte 1.
O6uwme TpeboBaHus

[OCT IEC 61439-2 YcTponcTBa KOMNEKTHbIE HU3KOBOSbTHbIE pacnpeaeneHus n ynpasneHus. Hacts 2.
YcTponcTBa pacnpegeneHuns u ynpaeneHus anekTpoaHeprnem

FOCT IEC 61439-6 Huskogeonbmuble KOMMIeKmMHble ycmpolcmea pacrnpedeneHusi U yrnpaeneHus.
Hacmb 6. Cucmembi c60pHbIX WUH (WUHOMPO80OkI)

[OCT P 50571.4.41—2022/M3K 60364-4-41:2017 OnekTpoyCTaHOBKU HU3KOBOMNbTHbIE. YacTk 4-41. 3a-
wuta ansa obecnevyeHusa 6esonacHocTy. 3almTa OT NOPAXKEHUS ANEKTPUHECKUM TOKOM

FOCT P 50571.4.43—2012/M3K 60364-4-43:2008 SnekmpoycmaHo8KU HU3KO8OIbMHbIe. Hacmb 4-43.
TpebosaHus no obecneyeHuro bezonacHocmu. 3awuma om ceepxmoka

FOCT P 50571.4.44—2019 (M3K 60364-4-44:2007) OneKkTpoyCTaHOBKMA HU3KOBONbTHbIE. YacTb 4-44.
3awwura ans obecneyeHns 6e3onacHOCTU. 3almTa OT pe3KUX OTKINOHEHUI HanNpPsHKeHUs U 3NeKTPOMarHUTHbIX
BO3MYLLEHUN

MOCT P 50571.5.51—2013/M3K 60364-5-51:2005 OnekTpoycTaHOBKM HW3KOBOMbTHblE. Yactb 5-51.
Bbi6op 1 moHTax anektpoobopyaosaHus. O6wume TpeboBarus

FOCT P 50571.5.52/M3K 60364-5-52:2009 3nekmpoycmaHo8Ku HU3KogoribmHsble. Yacme 5-52. Beibop
u MoHmMax anekmpoobopydosaHus. 3nekmponpo8ooKu

FOCT P 50571.7.701—2013/M3K 60364-7-701:2006 3nekmpoycmaHO8KU HU3KOBONIbMHbIe. HYacmb 7.
TpeboeaHus K crieyuasnbHbIM ycmaHo8KaMm Unu mecmam ux pasmeuw,eHus. Pazden 701. lNomeweHus 0ns eaH-
HbIX U OywesbIX KOMHam

F'OCT P 50571.16/M3K 60364-6:2016 SnekmpoycmaHo8KU HU3K080IbmHble. Yacme 6. McnbimaHus

OCT P 58698—2019 (M3K 61140:2016) 3awmta OT nopaKeHus anekTpuyeckum tokom. Obuwime no-
NOXeHUs ANs 3NeKTpoyCTaHOBOK U 3nekTpoobopyaoBaHus

FOCT P 59789—2021 (M3K 62305-3:2010) MonHuesawmra. Yacts 3. 3awuta 3aaHnini 1 COopyxXeHun
OT NOBPEXAEHWUN U 3aluTa Noaen 1 XXUBOTHbIX OT 3M1eKTpoTpaBmMaTMama

OCT P M3K 60724 lNpegenbHble TemnepaTypbl aNeKkTpuyeckux kabenein Ha HOMUHaNbHOe Hanpsxe-
Hue 1 kB (Um = 1,2 kB) 1 3 kB (Um = 3,6 kB) B ycnoBusax KOpOTKOro 3amblKaHus

FOCT P M3K 60949 Pacuyer Tepmuyeckun AONYCTUMbIX TOKOB KOPOTKOrO 3aMblKaHWUs C y4eToM Heaaua-
BaTuyeckoro Harpesa

FOCT P M3K 61534.1 Cuctemsl wuHonposogos. Yacte 1. Obwume tpeboBaHus

MOCT P MOK 62305-1 MeHemXmeHT pucka. 3awmrta oT monHun. Yacte 1. Obuime npuHUmnbI

MpumevyaHue — [py NONL3OBAHWM HACTOALMM CTaHAAPTOM Lenecoobpas3Ho NpOBEPUTL AENCTBUE CCbinoy-
HbIX CTAaHAAPTOB B MHPOPMALMOHHON cucteme obLuero Nnonb3oBaHus — Ha oduumansHoM caite deaepanbHOro areHT-
CTBa Mo TEXHWYECKOMY PErynmpoBaHuio 1 METPONOTUM B ceTU VIHTEPHET nnu no exeroaHomMy MHopmMauMoHHOMY yKkasa-
Tenio «HauuoHanbHble cTaHAapTbl», KOTOPLI ONyBNMKOBaH NO COCTOSIHUIO Ha 1 AHBaps TEKyLLero roga, 1 rno Bbinyckam
eXemMecayHoro nHopmaumMoHHOro ykasartens «HauuoHaneHble cTaHaapThl» 3a TeKyLwwuii rog. Ecnv 3aMeHeH CCbINoYHbIN
CTaHAapT, Ha KOTOPLIM AaHa HeaaTUpOBaHHaA CCbiflka, TO PEKOMEHAYEeTCsl UCMOoMb30BaTh AEWCTBYHOLLYIO BEPCUIO 3TOro
cTaHfgapTa € Y4eTOM BCEeX BHECEHHbIX B AaHHYI0 BEPCUIO U3MEHEHWA. Ecnu 3aMeHeH CCbINOYHbI CTaHaapT, Ha KOTOpbIv
[laHa AaTupoBaHHas CCbiNKa, TO PeKOMEHYeTCA UCMOMb30BaTh BEPCUIO 3TOTO CTaHAapTa C YKa3aHHbIM BbilLe rofoM yT-
Bepxaenus (npuHaTusa). Ecnu nocne yTBepXaeHUs HacTOAWEro cTaHAapTa B CCbiTOYHBIN CTaHAapT, Ha KOTOPbI AaHa
[aTtvpoBaHHas CCblfka, BHECEHO U3MEHEeHUe, 3aTparmBatoLLee nonoxXeHue, Ha KOTopoe AaHa Cebifika, TO ATO NoMoXeHue
pekomeHayeTca npumeHaTb 6e3 yyeta gaHHOro nameHeHus. Ecnmn ccbinoyHbii cTaHaapT oTMeHeH 6e3 3ameHbl, To nono-
XeHue, B KOTOPOM [laHa CCbIfIka Ha Hero, peKoMeHayeTcs NPUMEHATL B YacTu, He 3aTparvBatoLen 3Ty CCbISIKY.

541.3 TepMmuHbI 1 onpegeneHus

B HacTosiwiem cTaHgapte npumeHeHbl Tepmubbl no FOCT P 58698, a Takke cneayroLlime TepMUHbI C COo-
OTBETCTBYIOLUMU OnpeaeneHnsamu.

Onpegenexus, ucnonb3yemMble Ans 3a3eMNsaWmx YCTPOUCTB, 3aliMTHbLIX NPOBOAHUKOB U 3aLUMTHbIX
NPOBOAHUKOB YpaBHUBaHUA NOTEHUNANOB, NPOUIIIIIOCTPUPOBAHbLI B NPUNOXEHUN A U NpeACcTaBneHbl HUXe.
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541.3.1

OTKpbITasa npoBoAswan 4YacTb (exposed-conductive-part): [locTynHas NpMKOCHOBEHUIO NPOBOAsLLAs
yacTb 3NeKTpoobopyaoBaHUs, KOTOPas NpyU HOPMarbHbIX YCIOBUAX HE HAaxoAUTCs NOA HarnpshKeHuem, Ho
MOXET OKa3aTbCs NoA HanpskeHNeM npu NoBpeXAeHUM OCHOBHOW U30NSALUN.

[FOCT 30331.1—2013, nyHkm 20.43]

541.3.2

CTOPOHHAA nNpoBoasuwas 4yacTtb (extraneous-conductive-part): MNMpoBoaswas 4yacTb, KoTopas He
ABMNSETCS YACTbI 3MEKTPUYECKON YCTAHOBKM M B HOpPMaribHbIX YCNOBUSX HAXOAUTCS NOA 3NEKTPUYECKUM
NOTEHLMaNnoM fnoKansHon 3emnu.

lMMpumeyaHue — CmMOPOHHUMU MPOBOASUUMU Yacmsimu Moaym Bbimb:

- Memannu4yeckue 4acmu KOHCmpyKuuu 30aHus;

- Memannu4eckue mpy6ornpogodHbie cucmems! 05151 2a3a, 800bl, omonaeHusi u m. 0.;
- Heu3onupyrouwue nosibl U CMeHsI.

[FOCT 30331.1—2013, nyHkm 20.74]

541.3.3

3aszemnurtens (ground-electrode network): MNMposoaswas 4acTe UM COBOKYNMHOCTb 3MIEKTPUYECKU CO-
eONHeHHbIX Mexay cobor npoBoAALWMX YacTen, HaXOAALMXCS B INEKTPUYECKOM KOHTaKTe C NoKanbHON
3emnen HenocpeaCcTBEHHO UMK Yepes3 NPOMEXYTOYHYHO MPOBOASALLYIO cpeay.

[FOCT 30331.1—2013, nyHkm 20.13]

lMpumeyaHue — 3azemnsaowuli anekmpoo (earth electrode) npedcmasnsiem coboll anemeHm 3a3eMnumerns.

541.3.4

3azemnsrowull anekmpod ¢yHdameHma (foundation earth electrode): Nposodsiwas yacms, eHe-
OpeHHas 8 epyHm nod ¢pyHOameHmom 30aHus unu, npednoymumesnbHO, 3aMoHonu4YeHHas 8 6emoH ¢yHoa-
meHma 30aHusi, 8bIMONIHEHHAs, KaK npaesuso, 8 ude 3aMKHymoao KOHmMypa.

[AdanmuposaHo u3 FOCT P M3K 60050-826—2009, nyHkm 826-13-08]

541.3.5 3ameHeH, cm. 541.3.4.
541.3.6

3awWmTHLIN NnpoBoaHuUK (protective conductor): MNpoBoaHWK, NpeAHa3HaYeHHbIV AN Lenen anekTpuye-
ckou He3onacHoOCTU, Hanpumep A5 3awWnTbl OT NOPaXXEeHUs ANEKTPUYECKMM TOKOM.
[FOCT 30331.1—2013, nyHkm 20.23]

n pumeyaHune — 3awnTHbIMK NpOBOAHUKaMN ABNAKOTCA 3alUUTHBIV NPOBOAHWK YpaBHUBaAHUA NOTEHLUXANoB 1
3alUNTHBIV 3a3eMNSALLNIA NPOBOAHUK.

541.3.7

3aWMUTHLIN NPOBOAHMK ypaBHUBaHUsA noTeHumanos (protective bonding conductor): 3awuTHbIi Npo-
BOOAHMUK, ﬂpeﬂHaSHaHeHHblﬁ AONA BbINONMHEHUA 3allUTHOINO ypaBHMBaHUA NnoTeHuunanos.
[FOCT 30331.1—2013, nyHkm 20.24]

541.3.8

3azeMnsaWMN npoBoaHMK (earthing conductor): 3awmTHbIN NPOBOAHMK, COEAVHSIOWNIA 3a3eMNuTerNb
C rMaBHOW 3a3eMnaLEen LNHON.

n punMmevyaHune — Heu3onupoaaHHb|e 4acTu 3azemMnarLwmnx NpoBOAHMKOB, KOTOPbLIE HAXOOATCH B 3eMne, pac-
cMaTpuBaloT B Ka4eCcTBe HacTu 3asemMnurens.

[FOCT 30331.1—2013, nynkm 20.15]

541.3.9

rnaBHasi 3asemnsiowas wuHa (main earthing busbar): WuHa, sBnaowWwanca YacTblo 3a3eMnsaioLero
YyCTPOICTBA 3NEKTPOYCTAHOBKM W NpefHasHavyeHHas Ans aneKTpuYecKoro NpUcoefuHeHns npoBOAHUKOB K
3a3emnsLeMy yCTpOMCTBY.

[FOCT 30331.1—2013, nyHkm 20.5]
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541.3.10

3aWMTHBIN 3a3eMnAOLWUA NpoBoaHUK (protective earthing conductor): 3awmTHbIN NPOBOAHUK, Npea-
Ha3Ha4YeHHbIN A5 BbINONHEHUS 3aLUTHOrO 3a3eMSEeHUs.
[FOCT 30331.1—2013, nyHkm 20.22]

541.3.11

dyHKunoHanbHoe 3azemnenue (functional earthing): 3azemneHue, BbinonHsemoe no ycnosusiM pyHk-
LIMOHUPOBAHWA HE B LIENAX aneKTpuyeckoin 6esonacHocTy.
[FOCT 30331.1—2013, nyHkm 20.93]

541.3.12

3aszemnswowee ycrpoucteo (earthing arrangement): CoBOKYyNnHOCTb 3a3eMnuUTens, 3a3emMnsaioLmnx npo-
BOZIHVKOB W [MaBHOW 3a3eMMSOLEN LWNHbI.
[FOCT 30331.1—2013, nyHkm 20.14]

541.3.13

dyHKUMOHanNbHbIN 3a3eMmnsawWwmin npoBoaHuk (functional earthing conductor): MpoBogHuk, npegHa-
3HAYEHHbIV ANS BbINOMHEHUS (PYHKLMOHANbHOIO 3a3eMMNEeHUs.
[AdanmuposaHo u3 FOCT P M3K 60050-195—2005, nyHkm 195-02-15]

541.3.14 rnaBHbIW (YHKUMOHaNbHbIN 3a3emnamwun 3axum [wwuHal (main functional earthing
terminal; main functional earthing busbar): 3axum unu wuHa, aBnALWANCA YacTbio 3a3eMnNAKLEero ycTpon-
CTBa ANEeKTPUYECKON ycTaHoBKM 1M obecneynBaowas NpuCcoeauHeHe HeCKONbKMX NPOBOAHWKOB AMNA BbINO-
HEeHMs OYHKUMOHANbHOIO 3a3eMIIeHus.

541.3.15

dyHKUMOHanbLHoe ypaBHuBaHue noteHumanos (functional-equipotential-bonding): YpasHusaxue no-
TEHLMANOoB, BbINOMHSAEMOE Mo YCroBuUAM (DYHKLUMOHUPOBAHUSA HE B LIENsAX anekTpuyeckon 6e3onacHocTu.
[FOCT 30331.1—2013, nyHkm 20.94]

541.3.16

3alWmMTHOE ypaBHUBaHMe noTeHuuanos (protective-equipotential-bonding): YpasHuBaHue noteHuma-
noB, BbINONHAEMOe C Uenbio obecneyeHus anekTpuyeckon 6e3onacHoOCTu.
[FOCT 30331.1—2013, nyHkm 20.21]

541.3.17

ypaBHuBaHue noteHuyuanos (equipotential bonding): BeinonHeHne anekTpuyecknx CoeauHeHnin Mex-
Ay NPOBOAALMMU HacTaMu Ana obecnedeHns 3KBUNOTEHLUMANbLHOCTH.

lMpumeyaHue — Cnedyem pasnuyame:

- (OCHOBHoe) 3awumHoe ypasHueaHue romeHyuarsnos;

- dornonHumernbsHoe ypasHugaHue MnomeHyuanos;

- He3a3eMIeHHoe MECMHOE ypasHUBaHUe NMomeHyuanos;
= d)yHKuuonaanoe ypasHugaHue nomeHyuarsnos.

[TOCT 30331.1—2013, nyHkm 20.84]

541.3.18

3awmuTHoe 3asemneHue (protective earthing): 3asemneHue, BbiNoNHAemMoe C Uenbio obecnevyeHus
aneKkTpuyeckoin 6e3onacHoCTU.
[FOCT 30331.1—2013, nyrkm 20.20]

541.3.19

(PyHKLMOHanNbHbIW NPOBOAHUK YypaBHMBaHMA noTteHuyunanos (functional bonding conductor): MNpo-
BOAHWK, NpeAHa3Ha4yeHHbIN AN BbINOMHEHUs (PYHKUMOHaNbLHOro ypaBHUBaHUSA NOTEHLMANOB.
[Adanmuposaro uz FOCT P M3K 60050-195—2005, nyHkm 195-02-16]




FOCT P 50571.5.54—2024

542 3azemnsawowme ycTpoucTea

542.1 O6wme TpeboBaHus

542.1.1 B 3aBucumocTn oT TpeboBaHui K aNeKTpoyCcTaHOBKaM 3a3emnsaioLimne ycTtponcTea mMoryT ObiTb
npegHasHayeHb! ANns BbIMONHEHUS TONbKO 3alMTHOTO 3a3eMIeHNUst U TONbKO PYHKLUMOHANbHOIO 3a3emmeHus
UNW ANs BbINONHEHUA U 3aLMUTHOTO 3a3eMneHus, U MyHKUMOHANbLHOro 3azemnenus. Npu atom TpeboBaHus K
BbINOMHEHMIO 3aLLMTHOrO 3a3eMNeHns Bceraa aBnatTCs rmaBHbIMU.

542.1.2 ina cBs3n 3azemnuTens (3a3eMnsiolimx 3neKTpoaos) C rMaBHOW 3a3eMnsioLLel LWNHON B npe-
Aenax yCTaHOBKM NPUMEHSIOT 3a3eMaioLmMe NpOBOAHUKN.

542.1.3 Ecnu ocCylecTBnAOT BbICOKOBOSILTHOE NUTaHME YCTaHOBKW, TpeboBaHMA K 3a3eMnsowmm
YCTPOWCTBaM BbICOKOBOMLTHOIO NMUTAHUSI U HU3KOBOSILTHOW YCTAHOBKM AOMKHbI Takke COOTBETCTBOBATL pas-
neny 442 [OCT P 50571-4-44—2019.

542.1.4 K 3azeMnsowmm ycTponcTeam, npeaHasHavyeHHbIM Ansa obecneyeHns npucoeanHeHns B semne,
npegbsBNAT cneayowmne TpebosBaxus:

- OHWM AOMKHbI HagexHo obecneunBaTb TpeboBaHMA 3aLNUTLl YCTAHOBKM;

- NpPOTEKaHNe TOKOB 3aMbIKaHUA Ha 3eMSIi0 U TOKOB 3alMTHbLIX MPOBOAHWUKOB B 3€MMO HE AOMKHO CO3-
[AaBaTb ONAacCHOCTY OT Harpesa, TePMOMEXaHNYECKUX U NEKTPOMEXaHNYECKUX BO3AENCTBUIA M ONACHOCTH Mo-
paKeHUs ANEKTPUYECKUM TOKOM;

- NPV He0BXo0AUMOCTM 3a3eMnNALNe YCTPONCTBA AOMKHbLI YAOBNETBOPSATL TpeboBaHMAM K PyHK-
LMOHanbHOMY 3a3eMINEHNIO;

- TpebyeTcs, 4yTobObI 3a3emnsoLMe YCTPOMCTBA COOTBETCTBOBANMU YCNOBUSAM BHELUHUX BO3AENCTBUN
(cm. MOCT P 50571.5.51), Hanpumep MexXaHU4YeCKux BO34ENCTBUIN U KOPPO3UMU.

542.1.5 Ecnu npoTekalT TOKU C BbICOKMMU YacToTamu (cM. pasgen 444 [OCT P 50571-4-44—2019),
HeobxoaAnMo yaenuTb BHUMaHWE 3a3eMIISIoLWNM YCTPOMCTBaM.

542.1.6 Jlioboe nporHosMpyemoe uaMeHeHue COMpPOTUMBEHUS 3a3eMnaloLero anekTpoga (Hanpumep,
BCNEACTBUE KOPPO3NW, BbIChIXaHUS UMW 3aMep3aHusa rpyHTa) He JOMKHO OTpULaTenbHO BNUATL Ha 3aluTy OT
nopaxxeHus aNeKTPU4YECcKUM TOKOM, Kak ycTtaHosrneHo B [OCT P 50571.4.41.

542.2 3azemnsiowme anekTpoabl

542.2.1 Heobxogumo, 4Tobbl TUNLI, Matepuanbsl U pa3mepbl 3a3eMsoLWnX 3NeKTpoaoB obecneunsanm
KOPPO3UOHHYI0 U TpebyeMyto MexaHU4YecKyto NMPOYHOCTbL Ha BECb CPOK CryXKObl.

MpumeyaHue 1 — C TOYKM 3peHUs KOPPO3UM paccMaTpuBaloT creayolime gaktopel: pH rpyHTa, yaensHoe
CONpPOTUBIEHWUE TPYHTA, BMAXHOCTb rPYHTA, NEPEMEHHbIE U NOCTOsIHHbIE BryXxaaloLmMe TOKM U TOKU YTEYKHU, XMMUYecKoe
3arpsi3HeHue 1 6nu3ocTb HECOBMECTUMbIX Matepuanos.

MuHMMmanbHble pasMmepbl 3a3eMNALWMX 3NeKTPoA0B M3 Hanbonee pacnpocTpaHEeHHbIX MaTtepuanos C
TOYKM 3peHuns KOppO3VI0HHOI71 N MEexaHU4ecKown CTOﬁKOCTM, NPOSIOXEHHbIX B IPYHTE U 3aMOHOJIUYEHHbIX B be-
TOH, NpuBeaeHbl B Tabnuue 54.1.

MpumeyaHune 2— MuHuManbHas TOMNWUHA 3aLMTHOIO NOKPLITUR AOMKHA 6bITb Bonblle ans BepTUKanbHbIX
3a3eMNAKLKX INEeKTPpoaoB, YeM ANA rOPU30OHTalNbHbIX 3a3eMIAWNX 3NeKTpoaoB, n3-3a 6onbluero MexaHu4ecKkoro Bo3-
OecTBUS Npu ux 3arny6neHMM.

Ecnu TpebyeTca BbINOMHEHWE CUCTEM MOSTHME3aLWUTLI, TO Takke NpUMEHSIT TpeboBaHua noapasaena
5.4 FOCT P 59789—2021.

Tabnuya 54.1 — MuHumanbHble pasmepbl 06bIYHO MCMOMb3YEMbIX 3a3EMMAOLLMX MEKTPOAOB, NPONOXKEHHbIX B IPYH-
Te unu B 6eToHEe, NPpUMEHAEMBbIX ANs NPeA0TBPALLEHUSA KOPPO3Un 1 obecnevyeHns MexaHn4eckon CTOMKOCTH

TonwwHa
Marepuan u Mnowanb Macca
nosep?mocn: Mpocuns Finatiats; nonepl:qr?oro Tonwuna, NOKPbITUS s
MM 2 MM 2 ' | obonoyku,
anekrTpoaa CevyeHusi, MM rim
MKM
Cranb, 3amoHonu- | Kpyrnas nposonoka 10
YyeHHas B 6eToH (be3
MOKPbLITUS, FOPsiHeEro
LUMHKOBaHWsi unu He- | CnnolwHas neHTa unu nonoca 75 3
pXxaBeioLasn)
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lMpodomkeHue mabnuypb! 54.1

Marepuan 1
NoBepxXHOCTb
anekTpoaa

Mpoduns

Huamerp,
MM

Mnowaawb
nonepe4Horo
ceyeHuns, Mm?

TonwwuHa,

MM

Macca
NOKPLITUS,
r/m?

TonwmHa
nokpbITUs/
060noYKK,
MKM

Cranb ropsiyero
LMHKOBaHMSC

Mornoca? wnu  npodmnupo-
BaHHas nonoca/nnactuHa —
CnMowHaa nnactuHa — nep-
hopupoBaHHas nnacTuHa

90

500

63

Kpyrnbi cTepxeHb, ycTaHoB-
NEHHbIN BEPTUKANbHO

16

350

45

Kpyrmasi npoBonoka, ycraHos-
NEHHas ropuaoHTanbLHo

10

350

45

TpyGHbIN

25

350

45

MHOronpoBonoYHbIA  NposoA
(3amoHonMyeHHbIN B 6TOH)

70

MepekpecTHbIi npogwne,
YCTAHOBNEHHbI BEPTUKANbLHO

(290)

Cranb B MeaHon
obonoyke

Kpyrnbii cTepeHb, yCTaHOB-
NEHHbIN BEPTUKaNbHO

(15)

2000

Cranb c ranbBaHu-
YEeCKUM MeOHbIM
NOKpbITUEM

Kpyrnbli cTepXeHb, yCTaHOB-
NEHHbIV BEPTUKANbHO

14

250¢

Kpyrnas nposonoka, ycraHos-
NeHHasn ropuaoHTanbHO

(8)

70

Mornoca, ycTaHOBfEHHas ropu-
30HTaAlrbHO

90

70

Hepxagetowas
crans?

Monoca® unu npodunuposax-
Has nonoca/nnacTuHa

90

Kpyrnbii cTepxeHb, yCcTaHOB-
NEHHbIN BEPTUKanNbHO

16

Kpyrnasi npoBonoka, yctaHoB-
NEeHHasi FTOPU3OHTanNbLHO

10

Tpy6HbIN

25

Menpb

Monoca

50

Kpyrnas npoBosioka, ycTaHoB-
FIeHHasn ropU3oHTanbLHO

(25)9 50

CnnowHon  Kpyrmblii ~ cTep-
XEeHb, YCTAHOBNEHHbIN BEPTU-
KanbHO

(12) 15

MHOronpoBONOYHbLIV NPOBOA

1,7 ansa
oTaens-
HbIX XU
npoeoga

(25)d 50

TpyGHbIN

20

CnnowHas nnactuHa

(1,5)2

MepchopmpoBaHHas nnacTuHa
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OkoHyaHue mabnuus! 54.1

n pumMevyaHune — Pasmepbl B cKkobkax NPUMEHUMbI TONBbKO ANA 3aWnTbl OT NOPaXXeHUA SNeKTPUYEeCKUM TOKOM,
B TO BpEMSA KakK 3Ha4eHusa He B ckobkax NpUMeHUMbI NS 3alnTbl OT yaapa MOSTHUKU U NOpaXXeHUsA anekTpu4eckMmM TOKOM.

2 Xpom 2 16 %, Hukenb 2 5 %, monubaeH = 2 %, yrnepoa < 0,08 %.

b Kak kaTaHHas, Tak 1 pesaHHas nornoca ¢ 3akpyrneHHbIMU Kpasmu.

C MokpbiTE AOMKHO BbiTh rMaaKUM, HeNpPepbIBHLIM U NIULIEHHLIM HATEKOB.

d Ecnm onbIT NOKa3bIBAET, YTO PUCK KOPPO3UM U MEXAHUYECKOTO NOBPEXAEHUA YPe3BbIYaiHO HU30K, AONYCKaeTCcs
UCMOnb3oBaTh ceyeHne 16 Mm2.

€ TonwwmHa obecneynBaeT 3aLmUTy OT MEXAHUYECKOTO NOBPEXAEHUA MEAHOro MOKPbLITUS BO BPEMS NpoLiecca MOH-
Taxa. OHa MOXeT ObITb YMEHbLUEHa, HO He MeHee Yem A0 100 MKM, ecnu NPUHATLI cneuuanbHble Mepbl NPEAOCTOPOX-
HOCTU, 4YTODbI M3bexaTb MeEXaHU4YeCKOro NOBPeXAeHUsi Meagu BO BPEMS Npouecca MoHTaxa (Hanpumep, npobypeHHble
OTBEPCTMA UMW CneumanbHble 3alUMTHbIE HAKOHEYHUKM), — MPUHUMAIOT COrMacHO MHCTPYKUMUW U3rOTOBUTENS.

542.2.2 3 PeKTUBHOCTb KOHKPETHOIO 3a3eMIIsioLLero anekTpoaa 3aBucuT oT ero KoHUrypauum u xa-
pakTepa MeCTHOro rpyHTa. Yucno 3asemnaowmnx anNekTpoAoB BbiOMPaloT B 3aBUCMMOCTU OT XapakTepa rpyHTa
1 Tpebyemoro ConpoTUBNEHNS 3a3eMNSAOLLEro YyCTPOWCTBA.

B npunoxeHun B npuBefeHbl METOAbl OLLEHKU CONPOTUBIIEHUS 3a3eMMSOLWUX 3NeKTPoAoB, 3arnybnex-
HbIX B FPYHT.

542.2.3 B kayecTBe 3a3eMNSOLMX INEKTPOAOB AONYCKAETCA NMPUMEHSTH:

- 3aMOHOMNUYEHHbIN B 6ETOH 3a3eMnaoLMin aNeKkTpoa (yHaamMeHTa.

MpumeyaHue — [ONONHUTENbHYIO MHOPMALMIO CM. B NpunoxeHun C;

- 3arnybneHHbIV B rPYHT 3a3eMnsaoLLnii anekTpoa hyHaaMeHTa;

- MeTannuyeckne aneKkTpoabl, 3arnybneHHble HeNnoCPeACTBEHHO B FPYHT BEpPTUMKaNbHO WU rOPU30H-
TanbHO (HanpuMep, CTEPXXHU, MPOBONOKA, NEeHTbI, TPYObl N NOMOCHI);

- MeTannuyeckue o60M0YKM NN Apyrue MeTannuyeckue NnokpoBbl kabenen B COOTBETCTBUM C MECTHbLIMU
ycnoeusiMm unu TpeboBaHusamu;

- Apyrue, NponoXeHHble B 3emne, MeTannuyeckue nagenvs (Hanpumep, Tpybbl) B COOTBETCTBUN C MECT-
HbIMW yCnoBusMY Unu TpeboBaHnsMu;

- MeTannuyeckas apmartypa xene3obeToHa (3a UCKNYeHneM HanpsXXeHHOro xene3obeToHa), pacnono-
XXEHHOro B 3eMre.

542.2.4 Tpu Bbibope TUNa U rMyGuHbl YCTAHOBKM 3a3eMNSAIOWMX 3NeKTPOAOB HeobxoauMo yyecTb BO3-
MOXHOCTU MEeXaHU4eCKOro NOBPEXAEHNSA N MMHUMU3aLUUy BO34ENCTBUS BbICbIXaHWUA UM NPOMEpP3aHus rpyHTa.

542.2.5 lNpu npuMeHeHUn B 3a3eMnsOLNX YCTPONCTBAX pasHbiX Marepuanos crneayeT NnpeaycMoTpeTh
BO3MOXXHOCTb BO3HUKHOBEHUS KOHTAKTHOM (3NEKTPOXMMUYECKON) KOppo3uu. [Ans BHELWHUX NPOBOAHUKOB
(Hanpumep, 3a3eMNAOLLUX NPOBOAHUKOB), COEANHEHHbIX C 3aMOHONMUYEHHbIM B 6ETOH 3a3eMNALWUM 3NeK-
TPOoOM (hyHOAaMeHTa, CoeanHEeHWEe, BbINONHEHHOE U3 CTanu ropsiyero LIMHKOBaHUS, He JOMKHO pacnonararb-
CSl B TpyHTe.

542.2.6 Metannuyeckue TpybonpoBOAbI C TOPYMMM XUAKOCTAMU U ra3amu He [oNycKaeTCss UCNonb30-
BaTb B KAYECTBE 3a3eMNSAIOLMX 3NEKTPOAOB, N UX NPOSNIOXEHHYIO B IPYHTE YacTb He CrieayeT yunTbiBaTb npwu
pacyeTe napaMmeTpoB 3a3zemMnuTens.

MpumevyaHnune — 3710 TpeboBaHWE HE UCKNIOYAET 3aLUUMTHOE ypaBHUBAHUE NOTEHUMANOB Ans Takux Tpy6 no-
CpeacTBOM MMaBHOW 3aseMnsaiowen WiuHbl (M. 541.3.9) no FOCT P 50571.4.41.

B cucteme TT, rae NpUMEHSAIOT KaTOAHYIO 3alUUTy U OTKPbITYIO NMPOBOASALLYIO YacTb 3NEKTPUYECKOro
obopynoBaHus HENOCPEACTBEHHO COEAVHAIOT C MeTannM4yeckuMmmn Tpybamu ans orHeonacHbIX XuaKocTen unm
rasos, nocnegHue MoryT ObiTb NPUMEHEHbI, Kak eAUHCTBEHHbIN 3a3eMnuTens A4ns 3Toro cneuunansHoro 06o-
pyaoBaHus.

542.2.7 3azemnaome anekTpoabl He NOrpyXatT HENOCPEeACTBEHHO B BOAY NOTOKa, Peku, Bogoema,
o3epa u T. n. (cMm. Takke 542.1.6).

542.2.8 Ecnu 3a3eMnuTenb COCTOUT U3 YacTel, KOTopble A0MKHbI ObiTb COeANHEeHbl BMecTe, CoeunHe-
HUWE BbINOMNHSAT CBAPKOW, 8 MOM YUC/Ie IK30TEPMUYECKON, ONPECCOBKOW, 3aXXMMaMn UnNu ApyruMm paspeLleH-
HbIM MEXaHU4YeCKUM CoeqUuHUTENEM.

n pumMmevyaHue — CoeavHeHus!, BbINOMHEHHbIE TONbKO C NOMOLLbLIO BA3anbHOW CTanbHON NpoOBOSIOKU, U3-3a OT-
CyTCTBMA Haanexatulero KOHTakta He onycKarTCA.
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542.3 3azemnsaowme NnpoBOAHUKMN

542.3.1 3asemnsowme npoBOAHUKN AOMKHbI yAOBNeTBOpATh TpebosaHuam 543.1.1 n 543.1.2. Nno-
Waab Ux NoNepeyHoro ceveHus AomkHa 6biTb He MeHee 6 Mm2 ana mean unu 50 mm2 ansa ctanu. Ecnu He-
N30MMPOBaHHbIA 3a3eMMSOLWMIA NPOBOAHMK NPOKNAaAbIBaOT B rpyHTe, Heobxoaumo, 4ytobbl ero pasmeps! u
XapakTepUCTUKU COOTBETCTBOBANM yKasaHHbIM B Tabnuue 54.1.

Korga oxuaaloT npoTekaHne Toka KOPOTKOro 3aMblKaHMA Ha 3a3eMnsaowWni anekTpoa (Hanpumep, B cu-
ctemax TN unu IT), 3azemnsione NpoBOAHMKM MOryT GbiTh BbiGpaHbl B COOTBETCTBUM C yKasaHusamu 544.1.

AnoMUHUEBbIE NPOBOAHWKM HE AOMNYCKAETCS UCNOMb30BaTh B KaYecTBe 3a3eMsoLLnX NPOBOAHUKOB.

MpumeyaHune — Ecnu cuctemMy MONHUE3aLWUTbI COBAUHSIOT C 3a3eMnUTENeM, To nnoLlaib NonepeyHoro ce-
YeHWs 3a3eMNSIOLLEro NPOBOAHMUKA AOMKHA BbITh MO KpaiiHei mepe 16 Mm2 ana meau (Cu) unu 50 mm2 ans xenesa (Fe)
(cm. FOCT P M3K 62305-1).

542.3.2 CoeguHeHne 3a3emnsaioLero NpoBogHUKa ¢ 3a3eMsALWMM 3NEKTPOAOM AOMKHO OblTb Hagex-
HbIM 1 obnagaTtb COOTBETCTBYKOLMMUN 3NeKTpUYeckuMu xapaktepuctukamu. CoeguHeHve moxet ObiTb Bbl-
MOSIHEHO C MOMOLLbIO CBAPKX, B TOM YUCe 3K30TEPMUYECKOWN, ONPECCOBKU, COEAUHUTENBHOMO 3aXuma unm
OPYruM MexaHu4eckum coeguHutenem. MexaHuyeckue coeguHuTenu, NOCPeacTBOM KOTOPbIX BbIMOMHAKT
3NeKTpuyecKkne coeauHeHus, cneayet MOHTUPOBaTbL B COOTBETCTBUM C UHCTPYKUMEN U3roToBUTENS. YCTaHOoB-
Ka COeIMHUTENbHOIO 3aXXMMa He A0MKHa NPUBOAUTL K NOBPEXAEHUIO 3NEKTPoAa UK 3a3eMIsioLLero npoBo-
OHVKa.

CoeavHeHve 3azeMnsowux npo8oodHUKOE C 3a3eMIsowumMu 3ekmpodamu rnpu nomMouwu naliku 8o3-
MOXHO MOIbKO rpu obecriedeHuu Hadnexauwel mexaHu4yeckoU rnpoYHOCmuU 8 nponasiHHbIX KOHMakmax.

Mpumevyanne — Ecnuv NnpuMEHSAIOT BepTUKanbHbie aNeKTpoabl, cneayet obecne4yuTb BO3MOXHOCTb KOHTpONA
coeuHEeHUA U 3aMeHbl BEPTUKANbHOIO CTEePXHS.

542.4 NaBHaA 3a3eMnaWas WnHa

542.4.1 B kaxaoun yCTaHOBKE, B KOTOPOW NPUMEHSIOT 3allMTHOE ypaBHMBaHWE NOTeHUManos, cneayet
NpeaycMOTPETb MAaBHYO 3a3eMAIOLLYI0 LUUHY, U K HEN JOIMKHbI BblTb NPUCOEANHEHDI:

- 3alUTHbIE NPOBOAHMKN ypaBHMBAHUS NOTEHLMANO0B.;

- 3a3emMnaLmne NPOBOAHUKH;

- 3alUUTHbIE NPOBOAHUKY;

- (byHKLUMOHanNbHbIE 3a3eMnsALe NPOBOAHNKN NPU HANU4nmn.

Mpumevyanne 1 — He Tpebyerca HenocpeaCTBEHHO NMOAKMNIOYATL KaXabli OTAENbHbIA 3aLUMTHBLIN NPOBOAHMK
K rMaBHOW 3a3eMNsoLWen WMHe, eCriu OHWU NPUCOEAVHEHb! K 9TOW LUMHE NOCPEACTBOM APYrvMX 3alUTHbIX MPOBOAHUKOB.

MpumeyaHune 2 — [MaBHbIN 333eMNALLLNA 3aXXKUM B 34aHUN, KaK NPaBuno, NPUMEHSAIOT B LUEeNsAxX (yHKUMo-
HanbHoro 3aszemnenua. [ina uenein MHPOPMaLMOHHbBIX TEXHOMOMMIA ero paccMaTpuBaloT Kak TOYKY NpUcoeauHeHus K 3a-
3eMnsoLLemMy YCTPOMCTBY.

Ecnu npegycmoTpeHo 6onee oQHOro 3aseMnsaolero 3axuma, OHUM AOMKHbl BbiTb COegUHEHbl Mexay
coboit.

542.4.2 Heobxogmmo npeaycMOTpeTb BO3MOXHOCTb MHAUBUAYANbHOMO OTCOEAVHEHUS KaXKAoro npoBo-
OHWKa, NpUCOeQUMHEHHOro K rmaBHoM 3asemnsowen wuHe. CoeguHeHne QOMKHO ObiTb HAOQEXHbIM, a OTCO-
e[IUHeHune cneayeT BbINOMNHATL TOMbKO MOCPEACTBOM UHCTPYMEHTA.

n pumedyaHune — OTcoeanHeHne OT rMaBHOWN 3a3eMnsIoWEN WUHEe OOMKHO GbiTh )’AOGHbIM Ana npoeegeHuns
M3MepeHUs CONpPOTUBNEHUS 3a3eMNAIOLLEro YCTPOMCTBa.

543 3awmTHbIE NPOBOAHNKN

MpumeyaHue — Heobxogumo ymenuts BHUMaHue TpeboBaHUAM, npUBEAEHHbLIM B pasgene 516
FOCT P 50571.5.51—2013.

543.1 MuHumansHoe ceyeHue

543.1.1 lnowaab NOMEpPeYHOro CEeYeHUs KakAoro 3allMTHOrO MNPOBOAHMKA AOMKHA YAOBMNETBO-
pPATb YCNOBUAM aBTOMaTU4ECKOro OTKIHYEHUA NUTaHUSA B CcOOTBeTCTBUMM C TpeboBaHuamu nyHkta 411.3.2
I'OCT P 50571.4.41—2022 v BblgepXuBaTb MEXaHWYECKNE U TEPMUYECKNE BO3OENCTBUSA, CO3qaBaemMble TO-
KOM 3aMblKaHUA Ha 3EMMI0 B TEYEHUE BPEMEHU OTKITIOYEeHUN 3alMUTHOrO YCTPOMCTBA.
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CeyeHune 3almnTHOro NPOBOAHMKA PaCCUYNTLIBAKOT B COOTBETCTBUM C YKadaHusamu 543.1.2 unu seibupatot
no tabnuue 54.2. B niobom cny4ae cnegyet yunTbiBaTh TpeboBaHua nyHkTa 543.1.3.
3axumbl AN 3aWUTHBLIX NPOBOAHUKOB AOIMKHbI COOTBETCTBOBATbL MX pasMepam COorfiacHo BbiGopy no

yKa3aHuaM HacTodALwero nyHkKTa.

B cucteme TT, rae 3azemMnuTeny UCTOMHUKA NMUTAHUSA U OTKPbITbIX NMPOBOASALUMX YAaCcTen ANEKTPUYECKN
HesaBucumbl (cm. FOCT 30331.17), nnowaab NONepeyHoro ceHeHns 3alimMTHbIX NPOBOAHMKOB He TpebyeT npe-

BbILUEHUS:
- 25 Mm2 — gns meaum,

- 35 MM2 — NS aniOMUHKS.

Tabnuua 54.2 — MuHumanbHoe ceveHue 3alMTHbIX NPOBOAHWUKOB (€CNU HE paccyMTaHo B COOTBETCTBUM € 543.1.2)

MuHuManbHoe ceyeHne COOTBETCTBYHOWEro 3alwuTHOro NnpoBoAHMKa, MM2 ans Cu
Cevenne I?;?J'AZHb:ﬂnngOAHMKOB' ecnm 3ammexﬁ NPOBOAHUK BbINONHEH ecnu 3au4nmb|ﬁ NPOBOAHWUK BbINONHEH
A W3 TOro XXe matepuana, 4to u NUHENHbLIA 13 marepuana, oTniM4HoOro or NUHEeNHoro
NPOBOAHUK NPOBOAHMKA

k

S<16 S Mg
ka
kq

16<S<35 162 —16
ka

s k S

S>35 o ol A l

2 k2 2

rae: ky — 3HadeHve koauumeHTa k 4na NUMHEeNHOro NPOBOAHMKA, PAacCYMTaHHOro Mo hopmysne NpunoxeHus A
unu sbibpanHoro u3 Tabnuupbl 43A FOCT P 50571.4.43—2012 B COOTBETCTBUM C MaTepuanomM NPOBOAHUKA N U30NALUK;

ky — 3HaveHue KoathduumeHTa k Ans 3alWmnTHOTO NPoBOAHMKaE, BbiGpaHHoro ua tabnuy A.54.2 no A.54.6 B coor-
BETCTBUM C YCNOBUSMU NPUMEHEHUS.

2 ins PEN-npoBoaHUKa, yMeHbLLEHUE Ce4eHUs BO3MOXHO TOSMBKO COrfacHo npasunam yCcTaHOBNEeHUsi pa3mepos
HenTpanbHoro nposoaHuka (cm. FTOCT P 50571.5.52).

543.1.2 CeyveHusa 3alnTHbIX NPOBOAHUKOB AOMKHbI ObITb HE MeHee:

- ceyeHus, BbibpaHHoro B cootseTcTBum ¢ Tpebosanuammu FOCT P MOK 60949, unu

- CevyeHusi, paccymTaHHoro no cgopmyne (MPUMEHSIOT TONbKO NMPU BPEMEHW OTKITIOYEHWS 3alUUTbl He
6onee 5 ¢)

2

rae S — ceueHue, MMZ;
| — pencTBylOLlEe 3HAYEHME OXWMOAEeMOro ToKa NOBPEeXAEeHUs, BblpaXeHHOe B amnepax, Ans no-
BpeXAeHus ¢ npeHebpexumo manbiM NosHLIM CONPOTUBMEHUEM, KOTOPbIA MOXET NpoTekaTh Ye-
pe3 3alnTHOe yCTPOoUCTBO (CM. [2]);
t — BpeMs OTKNIYEeHUN 3aUTHLIM YCTPOMCTBOM TOKa 3aMblKaHWUS Ha 3eMnio, C;

k — KoabdUUMEHT, 3aBUCALLMIA OT MaTepuana 3almnTHOro NPOBOAHMKA, U30NSAUUU, NpUNerarLmnx
yacTen, HayanbHOM U KOHeYHOW TemnepaTtypbl (pacyeT Kk CM. B NpUnoxeHun A).

Ecnu B peaynsrate pacyera nosy4yarT HeCTaHAApPTHOE 3HAaYeHUe CevYeHUs NPOBOAHMKA, TO BbibupaT
Gnuxkanwee bonbluee 3HaYEHUE.

n pumeyaHue 1— Cne,qyer Y4UTbIBaTb TOKOOrpaHnuyeHne 3a CYeT NonHoro CoONpoTuBNeHna uenn n orpaHnye-

Hue /2t 3aLNTHLIM YCTPOICTBOM.
MpumevyaHue 2 — YkasaHus No OrpaHUYEHUIO TEMMEepaTypbl BO B3pbIBOONACHBLIX cpefax NpuBedeHbl B

roCT 31610.0.
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Mpumevyanune 3—[OnsAkabenei c muHepanbHoi nonsuuen no FOCT IEC 60702-1, B cny4ae korga CTOMKOCTb
K TOKY 3aMblKaHVUsa Ha 3eMrio MeTannuyeckon obonoudku kabens 6onblue, Yem y NUHerHbIX NPOBOAHUKOB, He TpebyeTcs
paccuuTLIBaTbL CEYEHNE METanMYeckoi 060MoYKH, UCMONb3YEMO B Ka4ECTBE 3alUTHOMO NPOBOAHMKA.

543.1.3 CeyeHue nbOro 3alMTHOrO NPOBOAHUKA, KOTOPLIN HEe SIBNSIETCS Xunom kabenst unu He npo-
noxeH B obuwer o6onoyke ¢ NMHENHbIMU NPOBOAHUKAMU, AOMKHO BbITh HE MeHee:

- 2,5 mm2 gns Cu unu 16 mm2 gns Al, ecnu npegycMoTpeHa 3alumra 0T MEXaHUYEeCKOro NoBpexaeHus;

- 4 mm2 ans Cu unu 16 mm2 ans Al, ecnu 3aWmTa OT MEXaHUYECKOro NOBPEXAEHUS He npegycmoTpeHa.

n pumeyaHune — Wcnonb3oBaHue cranu ANA  BbINOfIHEHUA 3alUUTHOINO MPOBOAHUKA HE WUCKN4YaeTcs
(cm. 543.1.2).

3aWnTHLIV NPOBOAHWK, HE ABMNAIOLWMINCA YacTblo kabens, cuMTaeTcs MexaHn4ecku 3allunLeHHbIM, ecnm
OH nponoxeH B Tpybe, kopobe unu gpyrum noaobHbIM cnocobom.

543.1.4 Ecnu 3awimMTHBIN NPOBOAHUK siBnseTca obwmum ana Asyx unu 6onee uenen, To ero ce4yeHue Bbi-
6upatoT cnegyowmm obpasom:

- paccyuTbiBaOT B cOOTBETCTBUM C 543.1.2, ncxogsa M3 MakcumarnbHOro OXX1Maaemoro Toka 3aMblKaHus Ha
3eMII0 ¥ BPEMEHM OTKITIOYEHUS Lenu, unm

- BbliGMpatloT no Tabnuue 54.2 nNo OTHOLWEHUIO K NNowagn NnonepeyHoro cevyeHmus Hanbonbliero nuHen-
HOro NPOBOAHUKA Lienew.

543.2 Tunbl 3aWMUTHBIX NPOBOAHUKOB

543.2.1 3awmTHbIe NPOBOAHUKM MOTYT BbITb NpeacTaBneHbl OA4HUM U3 HUXeCcneayoLWmnx TUNOB Unu ux
KombuHauuen:

- NPOBOAHWUKM (3KUNbl) MHOFOXUINBHOIO kKabens;

- U30NMMPOBAHHbIN UM HEN3ONUPOBAHHbIV NPOBOAHUK, KOTOPbLIV NPONOXeH B 0bLien 060onoYke ¢ nuHen-
HbIMW NPOBOAHUKAMM;

- CTALUMOHAPHO NPONOXEHHbIE HEN30NMPOBAHHbLIE UMW U30NUPOBAHHbIE NPOBOAHUKY;

- meTannu4yeckue obonoykn kabenen, akpaHbl kabenen, 6poHsa kabenei, NpoBoNoYHaA onneTka, KOH-
LleHTpUYeckue NpoBOAHUKN, MeTannuyeckue Tpybbl, 06bEKTbI, yaoBNeTBopsoLwmne nonoxennsm 543.2.2, ne-
peuucneHus a) u b).

MpumeyaHue — PacnonoxeHue 3awmnTHbIX NPOBOAHMKOB CM. B 543.8.

543.2.2 Ecnu ycTaHoBKa CoAepXuUT cOopkn KOMMYTaLMOHHOW annapaTtypbl U annapaTtypbl ynpaeneHus
C MeTannuyeckumu obonoykamm, Takme Kak HU3KOBOMLTHbIE pacnpeaenuTenbHbie YCTPOMNCTBa, K KOTOPbIM OT-
HOCATCA BBOAHO-pacnpenenuternbHbie yCTpOVICTBa, rmaeHble pacnpegenuTtenbHble WNTbl, KBapTUPHbIe LWWTKN
n ap. (cm. FOCT IEC 61439-1 v OCT IEC 61439-2) unu wuHonposoabl (cM. FOCT IEC 61439-6), TO ux me-
Tannu4yeckne 060N04KM Ny pambl MOTYT BbiTb MCNOMB30BaHbl B Ka4e€CTBE 3aLUTHbIX MPOBOAHWKOB NPY OHO-
BpeMeHHOM BbINONHEeHUU cnegyroumnx yCJ'IOBMﬁI

a) anekTpuyeckas HenpepbiBHOCTbL NPeAyCMOTPEHa KOHCTPYKUMEN UMM yCTaHOBKON AOMNOMHUTENbHbIX
nepembiyek Takum o6pa3om, 4To obecrneynBaeTcs 3almTa 0T MEXaHUYECKUX, XUMUYECKUX U 3NEeKTPOXnMunye-
CKUX NOBPEXAEHUN;

b) oHu cooTBeTCcTBYIOT TPpEbOBaHMAM 543.1;

C) pomkHa BbITb NpegycMoTpeHa BO3MOXHOCTb NOAKMNIOYEHUA APYTUX 3alMTHBIX NPOBOAHVKOB B Npea-
YCMOTPEHHbIX TOYKax.

543.2.3 B kayecTBe 3alUTHbIX NPOBOAHMKOB U 3aLUUTHbLIX NPOBOAHUKOB YpaBHUBAHUS NOTEHLMANOB He
crneayeT UCNonb3oBaTh CreayoLlne MeTanimyeckme 4yacTu:

- MeTannuyeckne BOAONPOBOAHbIE TPYyObl;

- MeTannuyeckue Tpybbl, cogepalive NnoTeHUManbHO NErkoBoCNIameHsoLMecs BeLecTBa, Takme Kak
rasbl, XXWAKOCTU, Nbifb.

MpumevyaHnue — KatogHyto 3awuty cMm. B 542.2.6;

- KOHCTPYKUUW, NOABEPXKEHHbIE MEXaHUYECKUM Harpy3kam npu HoOpMasnbHOW 3KcnnyaTauuu;

- rnbKue unu mMsarkve metannuyeckue Tpyobl, 3a UCKNIDYEHNEM CneunansHO npegHa3HayeHHbiX Ans aTUx
uenen;

- rMbkue meTannuyeckne 4acTu;

- NOQZEPXMBaOLLME KOHCTPYKLUM 3NeKTPONpoOBOAOK, KabenbHble NOTKM 1 KabenbHble NeCTHULLbI.
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543.3 OneKTpuyeckas HenpepbIBHOCTb 3aLWMUTHLIX NPOBOAHUKOB

543.3.1 3awmTHbIe NPOBOAHUKM CneayeT COOTBETCTBYOWMM 06pa3om 3awmiaTte OT MEXaHUYECKUX Mno-
BpeXAEHWUN, YXYALEHUSI COCTOSHUA U3-3a XMMUYECKUX U NEKTPOXUMUYECKUX BO3AENCTBUIA, ANeKTpoanHamMm-
YECKUX U TEPMOAUHAMUYECKUX CUST.

Kaxpoe coeavHeHue (Hanpumep, 60NTOBbIE COEAMHEHUS, 3aXUMbl) MEXAY 3allUTHBIMWU NPOBOAHMKA-
MU UNK MeXAy 3alMTHbIM NPOBOAHWKOM U Apyrum obopyaoBaHnem AormKHO obecneymBaTtb Ha ANUTENbHbIN
Nepuos 3NeKTPUYECKYH HENnpepbIBHOCTb Y COOTBETCTBYIOLLYIO MEXaHUYeCKy NPOYHOCTb M 3awmTty. bonTsl,
coeguHAILWMe 3alMTHbIE NPOBOAHUKN, HE crneayeT NPUMEHSTb AN APYron Lenu.

CoeaunHeHusa He QONYCKaeTCs BbINOMHATL Nankown.

Mpumeyanune — Bce anekTpuyeckne coeavHeHWs OOMKHbI obnagartb yAOBNETBOPUTENLHOW TepMUYECKOn
CTOMKOCTbIO ¥ MEeXaHU4YeCKON NPOYHOCTbIO, YTOObI BblAepXusatb niobylo KOMBUHaAUMIO TOKa/BpeMeHu, KOTopas MOXET
NPOM3ONTH B NPOBOAHUKE MK B kabene/obonoyke ¢ camoit 6onbLUIOK NNOLWAAbI0 NONEPEYHOro CeYEeHUS.

543.3.2 CoeanHeHus 3alMTHbIX NPOBOAHMKOB AOMKHbI ObliTb AOCTYMHBLIMU 32 UCKNIOYEHMEM:

- 3arOofHEeHHbIX KOMNayHAOM COeAUHEHUN;

- coefuHeHUn B 060n04Kax, KOTopble MOryT OblTb OTKPbITLI TONBKO NYyTEM paspyLueHuns;

- COeIMHeHu B meTannuyecknx Tpybax, kopobax nnu wuHonposogax;

- coeuHEeHUN, sIBNSIOWMXCSA YacTbio 060pyaoBaHNs M COOTBETCTBYIOLWMX CTaHAapTaMm Ha obopyaosa-
HUe, HanpuMep HU3KOBOMbTHbIE COOPKM KOMMYTaUMOHHOW annapaTtypbl U annapaTtypbl ynpasfneHus B COOT-
BeTCcTBUK C 543.2.2;

- COeiHEHNIA, BbINMOMHEHHbIX CBAPKOW UMW BbICOKOTEMMNepaTypHOW Nankoun;

- COeAVHEHWIA, BbIMOMHEHHbIX ONPECCOBKOW.

543.3.3 B uensx 3awuTHbIX NPOBOAHWKOB HE crneayeT ycTaHaBnvBaTb KOMMYTaUMOHHbIE YCTPOMCTBA,
O[HaKO B HUX MOryT ObITb COEAMHEHUs, NpegHas3HayYeHHble AMsi NPOBEAEHUst UCnbITaHu u pasbupaemslie ¢
NMOMOLLIbIO MHCTPYMEHTOB.

543.3.4 B cnyyae ocyllecTBNeHU MOHUTOpPUHIa 3aseMneHnsa cneunanuanpoBaHHble YyCTpoucTea (Ha-
npumep, AaT4nKK, KaTyLKkn, TpaHcopMaTopbl TOKA) He creayeTt BKNYaTh NocrnegosartenibHo B Lienb 3awuT-
HbIX MPOBOAHWUKOB.

543.3.5 OTKpbITble NPOBOASALLME YACTU ANEKTPUYECKOro 060pya0BaHMA He AOMYCKaeTcs UCNonb3oBaTth
B Ka4yeCcTBe 3alUMUTHbIX NPOBOAHMKOB ApYyroro o60pyaoBaHuUs, 3a UCKIIOYEHNEM paspeLleHHblx B 543.2.2.

543.4 PEN-, PEL- unu PEM-npoBoaHukNM

MpumeyaHue — [NOCKONbKY 3TU NPOBOAHUKM BbIMOMHAIOT ABE (DyHKUMK: hyHKUMIO 3awmTHOro PE-npoBoaHuKa
1 OHOTO U3 NPOBOAHUKOB HewTpaneHoro (N), nuHenHoro (L) unu cpeaHero npoeoaHuka (M), cnegyeT yuuTeiBaTh BCe Npu-
MeHVMMble TpeboBaHUsA K COOTBETCTBYIOLUMM (DYHKLUMAM.

543.4.1 PEN-, PEL- nnu PEM-npoBoAHWKM paspeLleHo UCNomnb30BaTh TOMbKO B CTALMOHAPHbIX 3MekK-
TPUYECKMX YCTAHOBKAX, U C TOYKM 3PEHUS MEXaHUYECKON MPOYHOCTU UX CeYeHue AOMKHO ObiTb He MeHee
10 Mm2 ans mean unu 16 MM2 Ans anOMUHUS.

MpumeyaHue 1 — o npuuMHam anekTpomarHuTHon coemectumoctu, PEN-npoBogHuk He crnenyeT npume-
HATb NOCne TOYKW BBOAA B yCTaHOBKY (cM. 444.4.3.2 FOCT P 50571.4.44—2019).

MpumevyaHune 2— B cootBercTBuM C ykasanuamu OCT IEC 60079-14 He ponyckaetcs npumenats PEN, PEL
unu PEM-npoBoAHWKU BO B3PbIBOONACHbLIX 30HAX.

543.4.2 UN3onauua PEN-, PEL- unu PEM-npoBogHuka gomkHa ObiTe paccuntaHa Ha HOMUHanNbHoOe Ha-
NpsKeHne NUHENHbIX NPOBOAHUKOB.

MeTtannuyeckue 060MOYKM 3MEKTPONPOBOAOK He crnegyer ucnonb3oBatb B kadectse PEN-, PEL-
unn PEM-npoBogHuka 3a wucknioveHnem o60noyYeKk LWUHOMPOBOAOB, COOTBETCTBYHOLWMX TpeboBaHusM
IOCT IEC 61439-6, n LuMHONPOBOAOB, cooTBETCTBYOWMX TpeboraHusm FOCT P MOK 61534.1.

MpumevyaHue — Bonpocbl anekTpoMarHUTHON COBMECTUMOCTU, Bo3HuKawowwme npu seoge PEN-, PEL- unu
PEM-npoBoaHuKka BHYTpPb 00OpyaoBaHus, SBNAOTCA NPEporatMBoM TEXHWYECKOro KOMUTETa Mo COOTBETCTBYHOLLEMY
obopyaoBaHuio.

543.4.3 Ecnu nocne kakon-nnbo TOYKM YCTAHOBKU (PYHKLMM HEWTpanbHOro/cpeaHero/nMHenHoro u 3a-
LUMTHOrO NPOBOAHMUKOB BbINOMHSKT OTAENbHbIE MPOBOAHWMKU, TO HE AOMNYyCKaeTca NPUCOEAUHSATb HenTpanb-
HbIV/CpeaHUA/NUHENHBIA NPOBOAHMK K 3a3eMMNeHHOo YacTu yctaHoBku. OgHako Bo3amoxHo n3 PEN-, PEL- unu
PEM-npoBogHuka cchopMmmnpoBaTh HECKONBKO HENTPanbHbIX/CPeaHUX/NTUHENHBIX U 3aLUTHBIX NMPOBOAHWUKOB.
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PEN-, PEL- nnu PEM-npoBoAHWK B 3TOM clnyyae HeobxoaumMo MpUCOEAMHSATb K 3aXUMy UMW LWUHE,
npeaHasHa4YeHHon ANnS 3alMTHOro NPOBOAHMKA [CM. pUCYHOK 54.1 a)], ecnu HeT cneuuanbHOro 3axuma unm
LWWHbI NpegHasHadeHHon ans npucoeanHenus PEN-, PEL- unu PEM-npoBoaHuka [npymepsl npuBeaeHbl Ha
pucyHkax 54.1 b) n 54.1 c)].
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c) Mpumep 3

P — rnaeHbIn pacnpeaenuTenbHbii Wt

PucyHok 54.1 — [Mpumepebl coeanHenns PEN-nposoaHukos

MpumevyaHune — B cucremax 6esonacHoro ceepxHuskoro Hanpskenus (BCHH) noctosiHHoro Toka, Hanpumep
B TENEKOMMYHUKaLMOHHbIX cuctemax, nposoaHuk PEL unu PEM otcyTtcTayer.

543.4.4 CTopoHHWe NpoBOASLLME YacTu He cneayeT ucnonb3osats B kavyectse PEN, PEL nnu PEM npo-
BOOHMKA.

543.5 CoBMelleHHbIe 3awmnTHbIe U (PYHKUMOHaNbHbIE 3a3eMnsiioLe NPOBOAHUKN

Mpy npuMmeHeHun o6begMHEeHHOro 3aWMUTHOrO U (PYHKLUMOHANBHOIO 3a3eMnsALLEro NpoOBoAHNKA B nep-
BYI0 ouyepedb crnegyeT BbINOMHATL TpeboBaHMA K 3aluTHbIM npoBogHukamM. TpeboBaHusi, oTHOCALMECS K
(YHKLUMOHANBHOMY 3a3eMSEHUI0, BLINOMHAKT AONOMHUTENBLHO (CM. pa3aen 444 [OCT P 50571.4.44—2019).

B cuctemax nocTosiHHOro Toka Anst MHopmMaunoHHbIX TexHonorun PEL nnu PEM-npoBogHuk Taioke
BO3MOXHO NPUMEHATb Kak 06beauHEHHbIN hYHKLMOHAMNbHbLIA 3a3eMNAWNA U 3aLUUTHLIA NPOBOAHUK.

Mpumeyanne — [JonoNHUTENbHYIO MHGPOPMALMIO CM. B noanyHkTe 7.6.4.1 FTOCT P 5§8698—2019.

543.6 Toku B 3alyUTHbIX 3a3eMNAOLWUX NPOBOAHUKAX

3almnTHbIV 3a3eMnsLWUA NPOBOAHUK HEe CneayeT NPUMEHATb B Ka4eCcTBe NpoBoAsALLEero NyTy Ana Toka
B YCMOBUSIX HOPManbHOro yHKUMOHMPOBaHUA (Hanpumep, B COeAUHEHUAX C (hunbTpaMu, yCTaHOBNEHHbIMU
no coobpaxeHnaM 3NeKTpOMarHUTHOM CoBMecTUMocTu), cm. Takke FOCT P 58698.

Ecnu B ycnosBusx HopmansHOro yHKUMoOHMpoBaHUA ToK npesblwaeT 10 MA, TO NMPUMEHSIOT YCUNEHHbIN
3alKUTHBLIA NPOBOAHUK (cM. 543.7).

n pumevyaHune — EMKOCTHbIE TOKM YyTe4Kku, HanpumMmep, co3gaBaemblie kabensmu unu geuratensamu, Heobxogu-
MO YMEHbBLUUTbL NPpU NPOEKTUPOBaHNN YCTAHOBKU U OGODYAOBBHMH.

543.7 YcuneHHble 3aliMTHbIE 3a3eMnsaoLe NPOBOAHUKMA NPU TOKax 3alMTHOIO NPOBOAHUKA,
npesbiwawwmx 10 mA

[nsa anekTponpueMHuka, npeaHa3Ha4YeHHOro Ansi NOCTOAHHOrO MNOAKMIOYEHUSA U UMEIOLLEero TOK 3aluuT-
HOTro NPOBOAHMKA, Npesblwawmin 10 MA, NpUMEeHSsIOT cneayLlee:
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- eCNnn 3NeKTPonpueMHUK obnagaeT ToNbko OAHWM 3aLUNTHLIM 3a3eMASOWUM  32KUMOM AN MOAKMI0-
YEeHUs 3aLUUTHOro 3a3eMnNsALLEero NPOBOAHMKAE, TO €0 CeYeHne A0MKHO ObiTb He meHee 10 mm2 ana Cu unu
16 mm2 gna Al no scei anuue.

Mpumevyanne 1 — PEN-, PEL- unu PEM-npoBogHuk, BbibpaHHblil B cooTBeTCTBUE C TpeboBaHuamu 543.4,
COOTBETCTBYET 3TOMY TpeboBaHuIo;

- €CNY ANEKTPONPUEMHUK UMEET OTAENbHbLIN 3aXXKUM ANSA BTOPOro 3alnTHOro 3a3eMsioLero NpoBoAHU-
Ka, BTOPOW 3alUMTHbIN 3a3eMNSoLWnin NPOBOAHMK MO KpauHerW Mepe Takoro Xe cevyeHus, kak Tpebyetca ans
3aluTbl NPU NOBPEXAEHUMW, AOMKEH HAYMHATBLCS OT TOYKW, rAe 3alUUTHbLIN 3a3eMNSLWWA NPOBOAHUK UMEET
ceyeHue He meHee 10 MM2 ana Cuuvnu 16 Mm2 aonsa Al

MpumeyvyaHue 2 — B cucteme TN-C, rge HelWTpanbHbIA NPOBOAHUK OObEAMHEH C 3aLUMUTHBIM NPOBOAHUKOM B
eauHbii PEN-npoBogHuk 0o 3axvma o6opyaoBaHus, TOK 3alMTHOrO NPOBOAHMKA PAacCMaTpUBAIOT Kak TOK Harpys3ku.

MpumeyaHune 3 — OnekTponpuemMHUKM, OBbIMHO UMetoLe BonblMe TOKU 3aWMUTHOTO NMPOBOAHWMKA, MOTYT
6bITb HECOBMECTUMbIMM C YCTAHOBKaMMU, B KOTOPbIX NPUMEHSIOT 3aLUMTHbIE yCTpoUCcTBa AnddepeHumnanbHoOro Toka.

543.8 PaamelyeHue 3alMTHbIX NPOBOAHMUKOB

3alnTHbIA NPOBOAHUK BKIKOYAKT B OAHY U TY Xe 3NeKTPONPOBOAKY C NUHENHbIMU NPOBOAHUKAMMU UMK
NpoKNaAbIBaloT B HENOCPEACTBEHHOW BNM30CTN OT HUX.

544 3awuTHbIe NPOBOAHUKU YPaBHUBAHUA NOTEHLMANOB

544.1 3awnTHbIE NPOBOAHUKN YPaBHUBAHUA NOTEHUMANOB ANA NPUCOEAUHEHUS K TMaBHOMN
3a3eMnsiloWen WnHe

CeyeHue 3alnTHbIX NPOBOAHVKOB YPaBHUBAHMSA NOTEHUMANOB, KOTOPbLIE NPUCOEAUHSIIOT K rMaBHOMN 3a-
zemnswowent wuHe (M3LU), gomkHO BbiTb HE MEHEee NMOMOBUHbLI CeYeHUst camoro BonbLuero 3alWuTHOro 3a3eM-
NSAKUEro NpoBOAHWKa YCTAHOBKU U HE MEHee:

- 6 Mm2 ans meau; unu

- 16 Mm2 ONS antoMUHUS; Unn

- 50 mm2 gns ctanu.

CeyeHue 3alnTHbIX MPOBOAHWUKOB ypaBHUBAHWA NOTEHUMANOB, KOTOPbLIE NMPUCOEAUHSIIOT K rMaBHON 3a-
3emnsaLLei WiHe, He TpebyeT npesbilenns 25 Mm2 ans Cu UNU 3KBUBANEHTHOTO ANs APYriX MaTepuarnos.

544.2 3awuTHblie MPOBOAHUKU ypaBHUBaHMUA NOTEHUMANOB ANA AONOJTHUTENbHOro
ypaBHUBaHuUA noTeHUManos

544.2.1 Heobxogumo, 4To6bl 3alMTHBIN NPOBOAHMK YpaBHUBAHUSA NOTEHUMANOB, COEAMHAWMA aBe
OTKpbITbIE NPOBOASALLNE YACTU, UMEN NPOBOAUMOCTb HE MEHbLUE, YEM NMPOBOAUMOCTb MEHbLLEro 3alnTHOro
nNpoBOAHUKA, NPUCOEANHEHHOMO K OTKPbIThIM NMPOBOASLLMM YacTAM.

544 .2.2 NpoBOAMMOCTb 3aLMTHOIO NPOBOAHMKA YPaBHUBAHWS NOTEHUNANOB, COEANHSIOLLErO OTKPbITYH
NPOBOASLLYI0 YaCTb ¥ CTOPOHHIOK NMPOBOASILLYIO YaCTb, OMKHA ObiTh HE HUXEe NPOBOAUMOCTU COOTBETCTBYHO-
Lero 3alnTHOro NPOBOAHMKA MNONOBUHHOIO CEYEHUS.

544 .2.3 MuHumMmanbHas nnowaab nonepeyHoro ce4eHns 3almnTHbIX NPOBOAHWMKOB YPaBHUBAHUA NOTEH-
LuanoB Ans JONONHUTENbHOrO ypaBHUBAHWUS NOTEHLMANoB U NPOBOAHUKOB YpaBHMBAHUS NOTEHLMAN0B MEX-
Ay ABYMSI CTOPOHHUMM NPOBOASALWLMMU YacTAMU — B COOTBETCTBUM ¢ TpeboBaHuamu 543.1.3.

545 ®dyHKUMOHanNbLHoOe 3a3emneHue u (pyHKUMOHanbLHoe ypaBHUBaHue
noTteHuuanos Ans o6opyaAoBaHUA U CUCTEM UH(POPMALIMOHHbIX
KOMMYHUKaLMOHHbIX TEXHONOIMH

545.1 ®yHKUMOHanNbLHOE ypaBHUBaHME NOTEHUMANOB ANA MHPOPMALUOHHbLIX KOMMYHUKALMOH-
HbIX TEXHONOIMM

545.1.1 O6wme nonoxeHns
Cucrema (pyHKUMOHaNbHOro ypaBHMBaHUA NOTEHLMANoB BkN4aeT B cebs:
- (OyHKUMOHanbHbIV(e) 3a3emnsatoLmii(e) NpoBoaHMK(M);

14



FOCT P 50571.5.54—2024

- (byHKUMOHanNbHbIA(E) NPOBOAHUK(M) YpaBHUBaHUSA NOTEHUNANOB.;

- MaBHbIN PYHKUMOHANbHbIN 3a3eMSIOLWNA 3aXKUM.

Ecnu cuctema cyHKUMOHANBHOMO ypaBHUBAHWUA MOTEHLMANOB NOKanbHO cOBMagaeT ¢ CUCTeMOn 3a-
LWUMTHOMO YpaBHUBAHUA NOTEHUMANoB, TO (DYHKUMOHAlbHbIE NPOBOAHUKW YpaBHUBAHUA NOTeHUManoB Heob-
XOAUMO:

- U30MMpoBaTh;

- NPOMNOXWTb OTAENbLHO OT 3aLMTHOrO NPOBOAHMKA;

- MPUCOEONHUTL K rMaBHON 3a3eMALWen WuHe no oTAeNbHOCTH.

MpumevyaHne — DyHKUMOHANLHBLIE NPOBOAHWUKA YPaBHUBAHUA NOTEHUMANOB CNeayeT U3onupoBaTth, NOCKONb-
Ky Npv onpegeneHHbix 06CToATeNbCTBaX Ha 3TMX NPOBOAHUKAX MOXET BO3HMKATb NOTeHuuvan, AOCTUraloWwmii onacHbIX
3HaYEHUN.

Ecnu B aneKkTpoycTaHOBKE MMEETCH HECKONbKO (DYHKUMOHANbHbIX NPOBOAHUKOB ypaBHUBAHUS NOTEHLU-
anoB, Ansi ynobcTBa NogknioYeHUs 3TUX NPOBOAHMKOB YyCTAHABNUBAKT OTAENbHbIN rMaBHbIA (YHKLMOHAMNb-
HbIV 3a3emnsaowmn 3axum (FP33). MP33 npucoeanHAIOT HENOCPEACTBEHHO K rMaBHON 3a3eMnsaioLLen wuHe
(PYHKLUNOHANbHbLIM 3a3eMMNA0LWMM NPOBOAHUKOM.

Mnowaab NonepeYHoro ceYeHns Kaxaoro yHKUMOHanNbLHOro NPOBOAHUKA YpaBHUBAHUS NOTEHLMANoB
UM OYHKUMOHANBbHOIO 3a3eMIsWero NpoBOAHMKa AOMKHA BbIAEPXUBaTb BCE MEXaHUYeckue u Tepmuye-
CKvMe BO34EeNCTBUS, BbI3BAHHbLIE TOKOM KOPOTKOrO 3amblikKaHWsi. STOT TOK ONpeaensitoT C y4eTOM UMHCTPYKLMIA
npouasogutens o6opyaosanusa cuctem UKT nnm MHCTpyMeHTanbHbIM NyTeMm.

545.1.2 MuHuManbHoOe ceYeHue

Mpwn oTcyTcTBUM TpebGoBaHWM, HAaNpUMep, YKasaHHbIX npou3soguTenem obopyaoBaHus, Ana yHKUMO-
HanbHOro 3a3eMnsaLLEro NPOBOAHUKA U (DYHKLIMOHANbHOIo NPOBOAHMKA YpaBHUBaHWA NOTEHUMaNoB cneagyet
NPUMEHNTL crnegytoliee MMHUManbHoe cevyeHune:

- 2,5 Mmm2 ana Cu unu 16 mm2 gnsi Al, ecnu npegycMoTpeHa 3alwmra OT MeXaHU4eCcKoro NoBpexaeHus,

- 4 MM2 anst Cu vnu 16 mm2 ans Al, ecnu 3awmTa oT MeXaHU4ecKoro NOBPEXAEHUS He NpeayCMOTpeHa.

Mpumeyvyanne — Mo coobpaxeHusm AMC gonyckaeTcs BbibpaTh Gonbluee ceyeHue.

545.1.3 UpenTudukauyumn

DYHKUMOHaNbHbLIN 3a3eMAoLWMA NPOBOAHUK naeHTuduuympytot no FOCT 33542:

- BykBeHHO-UMdpoBbIM 0603HaYeHnem FE; nnu

- PO30BbIM LIBETOM, HAHECEHHbIM KaKk MUHUMYM Ha 3a4enku U Mecta COeANHEeHUS; UInn

- CAMBOSIOM @ (rpachmyeckuin cumson IEC 60417-5018:2011-07 [3]).

QyHKLLMOHaJ'IbeIVI NnpoBOAHUK YpaBHUBaAHUA NnoTeHUMnanoe MﬂeHTMd)Ml_lMpytOTl
- BykBeHHO-UMppoBbIM 0603HaYeHnem FB unu

- CUMBOSIOM (rpachuyeckuin cumpon IEC 60417-5020:2002-10 [3]).

MpumeyaHnune — BykseHHO-UUDPOBLIE 0603HAYEHNA 1 LBETOBYIO MapKUpPOBKY MPUBOAAT B COOTBETCTBUM C
rOCT 33542.

Ons naeHtudprkaumnm pyHKUNOHaNbHbLIX NPOBOAHMKOB YpaBHUBAHUSA NOTEHLMANOB UCTNIONb30BaHNE KOM-
6UHaLMKU XXeNToro 1 3eNeHoro UBETOB 3anpeLLeHo.

545.1.4 OnekTpuyeckasa HenpepbIBHOCTb (hyHKUMOHaNbHbIX NPOBOAHUKOB YpaBHUBaHUA NOTEH-
uunanos

TpeboeaHus rnaebl 543.3, 3a ucknioveHmem nyHkta 543.3.5, npyuMeHsIOT Takke Ans PyHKLMOHaNbLHOro
yPaBHMBaHWSA NOTEHLNAaNoB..

Ecnu yacte o6opyaosaHua MoxeT BblTb AEMOHTUPOBaHA, TO (PYHKUMOHAMNbHLIA NPOBOAHUK YpaBHUBA-
HUS NOTEHUManoB Ans OCTaBLUENCA YacTu ANeKTPOYyCTaHOBKM 3anpeLaeTca OTCOeAnHATb.

545.1.5 CoBmelleHHble 3alnTHbIE U (PYyHKLMOHaNbHbIE NPOBOAHWUKN ypaBHUBaHMA NoTeHUnana

Mpy NpUMEHeHUN COBMELLEHHOrO 3alUTHOrO U (PYHKLMOHANbLHOrO NPOBOAHUKA YpaBHUBAHWUSI MOTEH-
uuana B nepeyto odepenb crneayer BbiNOMHATL TpeboBaHUA K 3alMTHOMY NPOBOAHWKY ypaBHWBAHUSA MOTEH-
uuanoB. CoBMELLEHHbIV 3aLUTHBIA U (DYHKUMOHANbHbIA NPOBOAHUK ypaBHUBaHWS noTeHuuana obo3HavaoT
ABYXLBETHOM KOMBUHALMEN XKenToro 1 3eNeHoro LBeToB.

545.2 MMaBHbIN (PYHKLUMOHANbHbINA 3a3eMNAKOLWUA 3aXKUM

K T®33, npu ero Hanuyuu, NnpucoeanHsT cneayoLlme NPoOBOAHUKN:
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- (byHKUMOHanNbHbIE 3a3eMNA0L e NPOBOAHUKN;
- (hyHKUMOHAmNbHbIE NPOBOAHMKN ypaBHMBAHUS NOTEHLMANOB.
F®33 npucoegunsioT k M3LU, kak ykasaHo B 542.4.

545.3 KonbueBble NPOBOAHMKM YPAaBHUBAHUSA NOTEHLMUANOB

maBHas 3azemnstowas wuHa [3LU cornacHo 542.4 n (unn) MP33 cornacHo 545.2] moxeT ObiTh Bbl-
nonHeHa B BUAE KOMbLEBOro (3aMKHYTOr0) NPOBOAHMKA ypaBHMBAHWUS NOTEHUManoB gnsa obecneyeHns npuco-
eauHeHus obopynosanusa cuctemol VKT k cucteme ypaBHUBaHWUA NOTEHLMANOB KpaT4yanllumm nyTem.

KonbLeBoi NpoBOAHUK ypaBHUBAHUA NOTEHLMANOB AOMKEH ObiTb 4OCTYNeH B nobom mecte, rae moryT
notpeboBaTbCA NPUCOEANHEHUS.

Heobxoaumo, 4Tobbl NNoLwaab NoNnepeyHoro Ce4YeHusi KonbLEeBbIX NPOBOAHVKOB ypaBHUBaAHWUS NOTEHLM-
anoB cooTeBeTcTBOBana TpebosaHusaM pasgena 544, ecnv ux UCNONb3ylT TakKe AN 3alUTHOMO ypaBHUBaHMA
noteHyuanos, nubo:

- 6bina He MeHee 50 MM2 ons cTanu, unu

- 6bina He meHee 16 Mm? ans meau, unm

- oB6ecneynBana NpPoOBOAUMOCTb, IKBMBANEHTHYIO HE MeHee 16 MM2 Ans Meau, B CryyYae UCnoNnb3oBaHuA
apyroro matepuana.

16



Mpunoxexnune A
(cnpaBouHoe)
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I'Ipvmep 3aseMnarwmnx YCTPOﬁCTB U 3alUTHLIX NPOBOOHUKOB
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Cumeon HaaBaHue Mpumeyanue
c CTOpOHHSA NpoBogALLas YacTb —
C1 BoponposoaHas Tpyba, Metannuyeckas CHapyXxu Unu TpyBel TennoueHTpanu
Cc2 Tpyba Ansa CToYHbIX BOA, MEeTannmyeckas CHapyxmu -
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Cumson Hassanue Mpumeyanue
C3 [azonpoBoaHas Tpy6a ¢ M3onupyroLLien BCTaBKoW, MeTannuyeckas —
CHapyxu
C4 MeTtannuyeckue 4actu CUCTEMbl KOHAWLMOHVPOBaHUS BO3ayXa —_
C5 MeTtannuyeckue 4yactu cucTembl OTONNEHMA —
C6 Mertannuyeckas BogonposoaHas Tpyba B 30He, rae Tpebyetca o- | Cm. nyHkT 701.415.2
NONHUTENbLHOE BblpaBHWBAHWE NoTeHUuanos, Hanpumep, B BaH- | FTOCT P 50571.7.701—2013
HOW KOMHaTe
C7 Mertannuuyeckas Tpyba Ans CTouHbIX BoA B 30He, rae Tpebyetcs | Cwm. nyHkT 701.415.2
[ONoNHUTENbHOE BbIpaBHMBaHWE noTeHuuanos, Hanpumep, B | FOCT P 50571.7.701—2013
BaHHOW KOMHare
D M3onupytowan ectaBka =
MPL [MaBHbIN pacnpeaenuTenbHbIi WUT —
PLL PacnpegenvtenbHbin WmT MutaHne OT rnaBHOro pacnpegenu-
TENbHOro YCTPOUCTBA
r3ul [MaBHasa 3azeMnaALLas WuHa Cm. 5424
wayn LLinHa AoNONHUTENLHOrO YypaBHUMBAHUS NOTEHLMANOB —
T1 3aMOoHONMYeHHbI B 6€TOH Unu 3arnybneHHbIN B PYHT 3a3eMnsio- Cm. 542.2
LM anekTpog yHaameHTa
T2 3asemMnanLwmi aNeKTpoa AN CUCTEMbl MONMHME3aLWMUThI, eCNN He- Cwm. 542.2
obxoaumo
LPS Cuctema MonHuesawmThl (Npy ee Hanuyum) -
PE 3awumTHas wuHa (wuHbl) PE B pacnpegenutensHoMm wute —
PE/PEN | BawwutHas wwuHa (b)) PE/PEN B rmaBHOM pacnpefenutensHoM —
wuTe
M OTkpbiTasi NpoBoAsiLLan YacTb —
1 3aluTHbIA 3a3emnstowmuin nposogHuk (PE) Cm. 543.
Mnowaab nonepeyHoro ceveHns
cMm. B 543.1.
Tvn 3aLMTHOrO NPOBOAHMKA
cM. B 543.2.
OneKTpu4Yeckyto HenpepbIBHOCTL
cm. B 543.3
1a 3awmTHeIn npoBogHuK Mm PEN-NpoBOAHMK OT nuTatowen cetu -
Unu pacnpeaenuTensHon cetu (Npu Hanuyum)
2 3alMTHBIN NPOBOAHWK YpaBHUBAHUA MOTEHUMAnoB Ans NpUCo- Cm. 544 1
€AUHEHUS K rNaBHON 3a3eMnaoLen WwnHe
3 3alnTHBIN NPOBOAHUK YPaBHUBAHWA NOTEHLMAMNOB ANA AONOMHU- Cm. 544 .2
TENbHOrO YpaBHWBAHUS NOTEHUUanNos
4 [MpoBoAHWK TOKOOTBOAA cUCTEMBI MOnHUe3awmTsl (LPS) (npu Ha- —
nm4unm)
5 3azemnaoLmin NpoBOAHUK Cm. 542.3

Ecnu ycTtaHoBneHa cuctema MonHuesawmThbl, AononHuTenbHble TpeboBaHus npueBegeHsl B pasgene 6, B 4YacTHOCTH,
B nogpasgenax 6.1 n 6.2 FOCT P 59789—2021.

n pumMmevyaHune — QYHKUMOHaﬂbele 3asemrndaouime nNnpoBOAHUKMN Ha PUCYHKe A.54.1 He nokasaHbl.

PucyHok A.54.1 — MNpumMepsbl 3a3eMNAIOLLMUX YCTPOUCTB ANS 3a3eMNaioLLero anekTpoaa yHaameHTa, 3amnTHbIX
NPOBOAHUKOB U 3aLUTHLIX NPOBOAHUKOB YPaBHUBaHUA NOTEHUMANos
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Mpunoxexuune B
(cnpaBouHoe)

MoHTax 38I'nyﬁl'leHHbIX B FPYHT 3a3eMnalOWUX anekrpogoe

B.1 O6wue TpeboBaHun

ConpoTueneHune 3a3eMnaioLLero aNeKTpoaa 3aBncuT OT ero paamepa, hopmbl U yAeNbHOro CONPOTUBIIEHUS TPYHTA,
B KOTOPbI ero 3arnybnsiot. 310 yaenbHoe COnpoTMBIEHNE YAcTO U3MEHSIETCS! OT OAHOrO MecTa K ApYromy U B 3aBUCUMO-
CTU OT rNy6uHbI.

YpenbHoe conpoTuBneHve rpyHTa Bolpaxaetcsl B OM - M: YucneHHo — conpotusnenue 8 OM uunvHapa nnowanbio
MONepeYHoro ceveHns ocHoBaHusa 1 M2 v anuHoi 1 M.

XapakTep noBepXHOCTU M PacTUTENbHOCTM MOXET AaTb HEKOTOPYIO MHGOpMaLMIO OTHOCUTENbHO Gonee unn meHee
BGnaronpusATHOM XapakTepUCTUKK rpyHTa ANSA YCTaHOBKW 3a3eMnsaioLmnx anekTponos. bonee HagexHaa uHdopmauus obe-
CneYymBaeTcs Npy Hanuyum pesynsTaToB U3MEPEHUIA Ha 3a3eMNSIOLWMNX ANEKTPoaAaXx, YCTaHOBMEHHbIX B MOAOBHOM rpyHTe.

YpenbHoe ConpoTUBNEHWE rPyHTa 3aBUCUT OT BNaXXHOCTW U TemnepaTypsbl, 06a aTv napameTpa U3MEHRAIOTCS B Teve-
Hue roga. BnaxHocTb — noa BAVMSHMEM rpaHynNMpoBaHns rpyHTa u ee nopuctocTu. NpakTuyecku yaenoHoe conpotuene-
HUe rpyHTa YBENUYMBAETCA NPU YMEHbLUEHUN BNAXHOCTW.

[PyHTHI B 30Hax NOATONMNEHWURA Pek, Kak NpaBuno, He MoAXOoAAT ANA YCTPOWCTBA 3a3eMNAIOLMUX ANeKTPoaoB. 3Tn
FPYHTbI COCTOSIT U3 KAMEHHOW OCHOBbI, IBMNSIKOTCS CUMbHO NPOHULIAEMBIMUW WU NETKO 3aTONMSATCA OTUNBTPOBAHHON BOAOK
C BbICOKUM yAenbHbIM conpoTusneHuem. B atom cnyyae Heobxogumo yctaHasnueaThb rnybuHHbIE 3NeKTpoabl, YTobb! A0-
CTUrHyTL 6onee rmybokMx CNOEB rPyHTa, Y KOTOPbIX MOXET ObiTh Ny4LLas NPOBOANMOCTb.

Mopo3 3HaUUTENBLHO YBENUYMBAET YAENbHOE CONPOTUBIIEHWNE IPYHTa, KOTOPOE MOXET AOCTUraTh HECKOMBKUX ThiCHAY
OMm * M B 3aMOPOXEHHOM croe. TonwuHa 3TOro 3aMOPOXEHHOro Criosi B HEKOTOPbIX 06nacTax MOXeT cocTaBuTb 1 M 1
6onee.

3acyxa Takke yBenuuuBaeT yaenbHoe ConpoTuBneHue rpyHTa. OdekT 3acyxu MoxeT HabniogaTbca B HEKOTOPbIX
obnactax go rmybuHbl 2 M. 3HaYeHUa yaenbHOro CONPOTUBAEGHMS NPU TakMX YyCnoBuAX MOryT BbiTb Takoro e nopsaka,
Kak 1 BO Bpemsi MOpo3a.

B.2 YpenbHoe CONpPOTUBNEHUE FPyHTa

B tabnuue B.54.1 npusBegeHa MHpOpMaUmus 0 3HaYEHUNAX YOENbHOro CONPOTUBNEHUS ANSA OnpeaeneHHbIX TUNoB
rpyHTa.

W3 tabnuupl B.54.2 BUAHO, YTO yAenbHOE CONPOTUBIEHUE MOXET U3MEHATLCA B 3HAYUTENBbHOW CTENEHU ANsi TOro
Xe camoro Tuna rpyHTa.

Tabnuuya B.54.1 — YgenbHoe CONpoTUBNEHWUE ANA PasNUyHbIX TUNOB rpyHTa

Bupa rpyHTa I YnenbHoe conpotusnexue, OM -+ m
Bonotucras semns OT Heckonbkux eanHuny ao 30
AnnioBui 20—100
MeperHon 10—150
BnaxHbiv Topc 5—100
Msrkas rnuHa 50
M3BecTkoBasi rmMuHa U YNnoTHEHHas rnvHa 100—200
KOpckuit meprens 30—40
MUHUCTBIN Necok 50—500
KpeMHUCTLI necok 200—3000
[onbI KAMEHHBIN TPYHT 1500—3000
KaMeHHbIV rpyHT, NOKPLITbIV STYroMm 300—500
Msrkuin n3BecTHAK 100—300
YNnNoTHEHHbIN U3BECTHAK 1000—5000
MopucTbI M3BECTHAK 500—1000
Kpuctannuyeckuin cnaxew 50—300
Kpucrannuuyeckuii cnaHew co Crnoaomn 800
PaHUT 1 NnecyaHuk B 3aBUCUMOCTU OT NOroAb! 1500—10 000
PaHUT 1 CUNBHO U3MEHEHHbIN NEeCYaHUK 100—600
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[ns nepBoro npubnmxeHus K onpeaeneHno CoNnpPOTUBIIEHUS 3a3EMNAIOLWEr0 3NEeKTPoAa MOXHO NPOU3BECTU pac-
YeT, UCMOoNb3ys CpeaHne 3HavYeHus), ykasdaHHble B Tabnuue B.54.2.

O4yeBUAHO, YTO pacyeTbl, CAeNaHHbIe MCXOASA TONbKO U3 3TUX 3HAYEHWI, AaloT NULWb cyrybo npubnuantenoHoe 3Ha-
YeHue ConpoTHBNEHUs 3aszemnsatollero anektpoaa. C nomoubio hopMynbl, NPUBEAEHHON B NyHKTE B. 3, nyTem uamepeHuns
CONPOTUBMEHNS BO3MOXHO OLEHUTb CPeAHee 3HayeHWe yAenbHOro COMpOTUBNEHUs TPpyHTa. Takue 3HaHus MoryT ObiThb
nonesHbl Ans AansHenwmnx paboTt, NPOBOAUMBIX B aHANOIMYHbIX YCNOBUSIX.

Tabnuuya B.54.2— UN3ameHeHue yaoenbHOro CONPOTUBEHWS ANs pasfuyHbIX TUMOB rpyHTa

Bup rpyHTa CpenHee 3HaueHue yaenbHoro conpoTuenexus, Om-m
JKvpHas naxoTtHasa 3eMns, BNaXXHblA HACLINHOW rPYHT 50
BepnHas naxotHas 3emns, rpasuii, rpybbiil HACBINHON PYHT 500
[Onbl KAMEHWUCTBIN FPYHT, NECOK, MOHONUTHBIE CKanbl 3000

B.3 3azemnsioliue aNeKTpoabl, 3arnybneHHbie B rPyHT

B.3.1 CocraBHbIe HacTu

3asemnsioLme aneKkTpoabl, 3arnybneHHble B rpyHT, MOTYT BbiTb BbIMOMHEHbI:

- U3 CTanu ropsi4ero LUMHKOBaHUS,

- cTanu B MegHoun obonouke,

- CTanu ¢ aNeKTpooCaXaeHHbIM MegHbIM NOKPbLITUEM,

- HEpXXaBeloLLen cranu,

- Meau 6e3 NoKpbITUSA.

CoeauHeHus Mexay pasnuyHbiMU MeTannamu He JOMKHbl ObiTb B KOHTaKTe C rpyHTOM. He cnegyeTt npuMeHsaTb
Apyrve metannsl 1 cnnasbl.

MuHumanbHana TonwuHa U AMameTpbl AeTaneit NPUHUMaIOTCA ANA 0ObIYHBIX PUCKOB XMMUYECKOTO U MEXaHUYECKOro
crapeHusi. OgHaKo 3T pasmepbl MOryT ObiTb HEAOCTATOMHBIMU B CUTYAUUSIX, FAE NPUCYTCTBYIOT CYLLECTBEHHbIE PUCKM
Koppo3un. C TakuMn puckamm MOXHO BCTPETUTLCS B rPYHTaxX, rae LUMpKynvpytoT 6nyxgaiowme Toku, Hanpumep Bo3Bpar-
Hbl€ MOCTOSIHHbIE ANEKTPUYECcKNe TOKV B NEKTPUYECKON Tare unu Bnuamn yctaHOBOK KaToaHOW 3awwmuTtel. B atom cnyyae
HeobXoAMMO NPUHATL creunanbHbie Mepb NPeaoCTOPOXHOCTH.

3azemnsiome anekTpoabl 3arnybnsioT B cambixX BNaXHbIX YacTax rpyHTa. OHY 4OMKHbI 6bITh pacnonoxeHs! Baanu
OT CBasoK OTXOAOB, A€ BO3MOXHa (hunbTpauus, HanpumMmep, 3KCKPEMEHTOB, XUAKUX yA0OpeHui, XMMU4eCcKuX NpoayKToB,
KOKCa U T. Ai., KOTOPbI€ MOMYT UX Pa3beCTb, U MAKCUMAnbHO AaneKo OT OXUBMEHHbIX MECT.

B.3.2 OueHka cCOnpoTUBIEHUs 3a3eMIAIOLIEro aneKkTpoaa

a) OpM30HTaNLHO NPONOXEHHbIV NOA 3eMIen NPOBOAHVIK.

ConpoTueneHue 3aszemnstollero anektpoga R, 06pazoBaHHOr0 ropu3oHTanbHO NPONOXEHHbIM NoA 3eMneit NPoBo-
AHUKOM (cM. 542.2.3 u Tabnuuy 54.1), npubnuantensHO paccynTbiBatoT nNo opmyne

rae P — yAenbHoe CONpOTUBIIEHWE rpyHTa, OM - M;
L — p[pnuHa TpaHLlew, 3aHATOM NPOBOAHMKAMU, M.

CnepgyeT OTMETUTL, YTO YKIaaka NpOBOAHUKA B TPaHLLEe U3BUMUCTLIM MYTEM HE AaeT 3aMETHOrO CHKEHWUS COnpo-
TUBMNEHUS 3a3eMIAIOLLEro aNeKkTpoaa.

[MpakTu4ecku 3TOT NPOBOAHUK MOHTUPYETCS ABYMSA PasnuyHbiMK cnocobamu:

- 3a3eMNALWUA aNekTpod yHaamMeHTa 34aHuA: 3a3eMNaiowmne ANeKTpoabl YKNaabiBaoT B BUAE 3aMKHYTOrO KOH-
Typa no nepumeTpy 3aaHus. Ero AnuHy NnpuHUMaIOT paBHON NEPUMETPY 3AaHUS;

- FTOPU30HTanNbHbIE TPaHLLEN: NPOBOAHWUKN NPOKNaAbIBalT noj 3emnen Ha rmybuHe npubnuantensHo 1 M B cneuu-
anbHbIX TPaHLLENX, BbIPbITbIX AN 3TOW Lenu.

TpaHwwewn cneayeT 3anonHATbh He KaMHSAMY, LUMakoM unu nogobHeIMU MaTepuanamm, a 3emnein, cnocobHom coxpa-
HATb BMaXHOCTb.

b) MNMponoxeHHble noa 3emnei Nonockl.

[na obecneyeHuns XopoLero KOHTakTa iByX NOBEPXHOCTEN C rPYHTOM CNOLLHbIE NONOCHI CrIeAyeT YNoXuTb BepTu-
KanbHo (Ha pebpo).

Monocbl NpoKnNaabIBaoT Noa 3emien Takum obpasom, 4Tobbl UX BEPXHUIA KpaW pacnonarancs npubnuanTensHo Ha
rnybuHe ogHoro metpa.
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ConpoTtuenexue R NPOSIOXEHHOro NoA 3emMren 3a3eMnaILLEero aNeKTpoaa B BUAe Nonockl Ha 40CTaToO4HON rny6w1e
anGﬂM3MTeJ'IbHO paBHO

p
R=0,82,
%0

rae p — yAenbHOe COonpoTUBneHue noysbl, Om - M;
L — nepumeTp nonockl, M.

C) OneKkTpoabl, yCTaHOBNEHHbIE BEPTUKANbHO Noj 3eMnen.
ConpoTusneHue R BepTUKanbHO PacnonoXeHHOro nog 3emnen 3asemnsiowero anektpoaa (cm. 542.2.3 u ta-
6nuuy 54.1) npubnuanTenbHO paccynTbIBaOT NO hopmyne

Rm

~lo

raep — yAenbHoe CONpOTUBAIEHME MoyBbl, OM * M;
L — pnuvHa CTepxHs unm Tpy6bl, M.

Ecnu cywecTByeT puck 3amep3aHus rpyHTa Unv 3acyxu, AnNvHa CTEpXXHer JoMmkHa ObiTb yBenvuyeHa Ha 1 unu 2 m.

3HaueHne ConpoTUBNEHUS 3a3EMINIOLLENO 3NEKTPOAa BO3MOXHO YMEHbLUUTL NYTEM COEAUHEHUS HECKOMNbKUX BEp-
TUKanbHbIX CTEPXXHEW NapannenbHo, B Cryyae ABYX CTEPXHEW — Ha pacCTOAHUM ApYr OT Apyra, PaBHOM AfMHE OJHOro
CTEPXKHS, 1 Ha 6onblIEM PacCTOSHUW, ECNU NPUMEHSIOT Gonee Yem ABa CTEPXHS.

[lononHUTenbHO YCTaHOBMEHHbIE ANUHHBLIE CTEPXHU, YYUTLIBAs HEOAHOPOAHOCTL FPYHTA, MOTYT AOCTUIHYTL rOpu-
30HTa C HU3KUM UMW HE3HAYUTENbHBLIM YAENbHLIM COMPOTUBIIEHUEM.

B.4 MeTannuyeckue KONMoHHbI B Ka4eCTBE 3a3eMNAILWUX 3NeKTPOAOB

MeTannuyeckune KOnMoHHbI, BXOAALME B METANNOKOHCTPYKLMIO U PacrnonoXeHHbIe B FPYHTE Ha onpeaeneHHon rny-
6u1He, BO3MOXHO MCNONb30BaTh B KAYECTBE 3a3eMISIOLLEro anekTpoaa.

Conpotuenenne R pacnonoXeHHOW nog 3emriel MeTansiMyeckon KOMOHHbI NpUBnusnTenbHO paccunTbiBalOT Mo
dopmyne

P 3L
R=0,366"-I —
v L %D d ’

rae L — pacnonoxeHHas nof 3emnen AnvHa KONOHHbI, M;
d — pauametp uunuHapa, o6paszoBaHHOrO KOMOHHOW, M;
p — yaenbHOE conpoTusneHue rpyHTta, Om - m.

Psig coeitHEHHbIX KOMOHH, PacnonOXeHHbIX BOKPYT 34aHVs, AaeT CONPOTUBIIEHME TOTO Xe MopsaKa, YTo U 3a3em-
NSAOLWMA aneKkTpoa hyHaameHTa.

3amMoHonuumBaHve B 6ETOH He UCKMYaeT BO3MOXHOCTb MPUMEHEHUST KOTNIOHH Kak 3a3eMIsioUX 3MeKTPOAoB M
HECYLLIECTBEHHO UBMEHSIET CONPOTUBIIEHNE 3a3EMIISAIOLLErO 3r1eKTPOAA.
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Mpunoxexne C
(cnpaBouHoe)

MoHTax 3a3eMnaAOLWMUX ANeKTpoaoB B (byunameu're 3 6eToHa

C.1 O6wue TpeboBaHusA

BeTtoH, ucnonbsyembiit AnNs coopyxeHns yHaaMeHToB 34aHui, obnagaeT onpeaeneHHon NPOBOANMOCTbLIO U, Kak
npasuno, 6onbLLO NNOLWaAb CONPUKOCHOBEHUS C rpyHTOM. [MoaToMmy Ans uenew 3a3eMneHus AonycKaeTcs Ucnonb3o-
BaTb MeTannuyeckue anekTpoabl 6e3 NoKPbITUS, NONHOCTLIO 3ajenaHHble B BETOH, Npu ycnosun, 4to 6eTOH He n3onu-
pPOBaH OT rpyHTa C MOMOLLbIO CNeLnansHON Tennousonauum unu apyrumm cnocobamu. M3-aa xsummyecknx n usnyeckmnx
ahhekToB cTanb 6€3 NOKpbITUS, CTanb ropsYero LMHKOBaHWA U Apyrne MeTannbl, 3aMOHONMUYEHHbIe B 68TOH Ha rmy6uHy
6onee 5 cM HagexXHO 3almLLEeHbl OT KOPPO3WUM NPaKTUYECKU Ha BCe BPeMs CyLecTBOBaHWUA 3aaHus. Takke, rae a1o Bo3-
MOXHO, criefyeT UCNonb3oBaTh NPOBOASILLME CBONCTBa apMaTypbl 30aHus.

3amoHonnumneaHue B 6ETOH 3a3eMNALLMX 3MEKTPOAOB (hyHOamMeHma BO BPEMSi MOHTaXa 3aHus SBMSETCH 9KOHO-
MWUYHbBIM pELLEHUEM, NO3BONSAIOLUMM MOMYYUTL XOPOLLKIA 3a3eMNAOLLMIA ANEeKTPOoA € 6ONbLIMM CPOKOM CyXObl, NOCKONbKY:

- 3T0 He TpebyeT AONONHUTENBHBIX 3eMNsAHbIX paborT;

- 3a3eMNALLMIA ANEKTPOA YCTaHaBNMBAOT Ha rnybuHe, rae HeT oTpuuaTerbHbIX BANAHWIA, CBA3AHHbLIX C CE30HHBIMM
NOroAHbLIMM YCNOBUSIMU;

- obecne4mBaeTCs XOPOLUUIA KOHTAKT C FPYHTOM;

- OXBaTblBaETCA (HAKTUYECKN BCS NOBEPXHOCTb (PyHAAMEHTa 34aHUs, YTO NPUBOAUT K MUHUMM3ALMK NOMHOMo Co-
NPOTUBMNEHUA 3a3EeMNAOLLEro 3NeKTpoaa;

- obecneynBaeTca onTUManbHoe YCTPOMCTBO 3a3eMNeHNs AR CUCTEMbl MOMTHMEe3aLUUTbl;

- C Hayana MOHTaxa 3[4aHuUA 3a3eMMAIOLLUNIA ANEKTPOA BO3MOXKHO MCMONb30BaTh B KAYECTBE 3a3€MNAIOLLEro anek-
TpoAa ANsA ANeKTPUYECKON YCTaHOBKM CTPOMMMIOLLaAKN.

Momumo acbpekTa 3azemneHns 3aMoHONMYEHHbIe B 6ETOH 3asemMnsitolme anekTpoas! hyHaameHTa obecneunsator
xopoLuyio 6asy Ana cMCTeMbl OCHOBHOMO ypaBHUBaHWSA NOTEHLMANOB.

[Mpu MOHTaXKe 3aMOHONUYEHHbIX B 6ETOH 3a3eMNALWMX ANEKTPOAOB pyHAaMeHTa npeanaraeTcs BbINONHATL cne-
AyloLLme yKkasaHus U pekoMeHaaumu.

C.2 [ipyrue coobpaxxeHus No NPUMEHEeHUIO 3aMOHOMNUYEHHbIX B 6ETOH 3a3eMNAWMUX INeKTPoAOB
¢gyHOameHma

Ecnu hyHaameHT 3aaHus HeoBX0AMMO MOMHOCTLIO 3aLUMTUTL OT MOTEPU TEMIOBOM SHEPTUM C MOMOLLBIO U30NALMM
13 HENPOBOASALLUMX MATEPUANoB WU ecnn yHAAMeHT AOMKEH UMETb MMAPOMU3ONALMIO, MPUMEHSIOT, Hanpumep, Nnacr-
MaccoBble NUCTbI TonwuHo Gonee 0,5 MM; UCMONb30BaHWE NPOBOAALLMX YACTEN B KA4ECTBE 3a3eMIIAILLIEro anekTpoaa
HeathhekTMBHO. B aTUX cryyasx MeTansMyeckyio apMaTypy A0MyCcKaeTcs NpUMEHsTL ANs 3alUTHOTO YpaBHUBAHUA Mo-
TEHUMAnoB, a B LEnsiX 3a3eMNeHnsi CNeayeT NPUMEHATL APYroe YCTPOWCTBO 3a3eMIIEHUs, HanpuMep 3aMOHONUYEHHbIE B
GeToH 3a3eMnsioLMe ANeKTPoabl ¢hyHOaMeHma, PacnonoXeHHbIE HWKE U30NMPOBAHHOMO byHAAMEHTa, UMK YCTPOMCTBO
3a3eMneHns BOKPYr 3AaHWs, Unu 3arnybneHHbIe B rpyHT 3a3eMnsiolme anekTpoabl ghyHdameHma.

C.3 KoHCTpyKuMA 3a3eMnAWMUX IMeKTPoAoB pyHaaMeHTa u3 6eTtoHa

C.3.1 Ina 6eToHHbIX (hyHAaMeHTOB 6e3 MeTannuyecko apMaTtypbl KOHCTPYKLWUA 3aMOHONUYEHHbIX B 6ETOH 3a3em-
NAOLWKX NeKTPoaoB ¢hyHOameHma AOMKHa COOTBETCTBOBATL TUMY U pa3mepam dyHaamenTa. MNpegnoyteHune cneayer
oTAaBaTh 3aMKHYTbIM KOMbLEBbLIM KOHCTPYKUMAM, COCTOSLLUMM M3 OAHOIO MMM HECKOSMbKUX KOMew, Unu npsMoyronbHbIM
KOHCTPYKUMSAM C NMUHENHbIMK pa3amepamu 4o 20 m.

C.3.2 YT106bl u3bexarb CHUKEHUS (MeHee 5 CM) pacCTOSHUS [0 rPyHTa 3aMOHONUYEHHBLIX B GETOH NMPOBOMOYHbIX
3NEeKTPOAOB, NPUMEHSIIOT cneyuanbHble cpeacTsa. Ecnv B kayecTBe aneKTpoaoB UCNONb3YIOT NOsocy, To ee HeobxoanMo
3achmKenpoBaTh OTHOCUTENBHO Kpas Takum o6pa3om, 4Tobbl n3bexats o6pasoBaHusa nonocten 6e3 6eToHa nog Nonocown.
Ecnu npucytcTeyeT apmartypa, NpoBONOYHbIE 3NeKTPoAb! A0MKHbI GbiTb CKPENeHbl C Hell C NpoMeXyTkamn He 6onee 2 m.
CoeguHeHus BbINOMHAIOT B cOOTBETCTBUM C 542.3.2. MNpyMeHeHus KNUHOBbIX coeanHuTenen cneayet usberatb.

C.3.3 Y 3aMOHONMYEHHBIX B 6ETOH NPOBOMOYHLIX 3MEKTPOAOB BLINOMNHSAIOT NO KpanHel Mepe 0AuH BbIBOA ANsi HAKO-
HeYyHvKa Ans Kaxaoro 6eTOHHOro anemeHTa 3aaHusa Ans COEAUHEHUS C ANeKTPUYECKON CUCTEMOW 34aHWA C COOTBETCTBY-
IOWel TOYKON CoeanHeHVs (HanpumMep, C rMaBHON 3a3eMNSIOLWEN WWHOM), UK A0MKHO GbiTb OKOHYaHWe B cneuuansHoOM
COeANHUTENbHOM 3aXUMe, 3aNOXEeHHOM B NOBEPXHOCTb BeToHa Ans coeguHeHus. B Touke coeauvHeHus BbIBOA ANSA Ha-
KOHeYHuKa AOomKeH ObiTb 4OCTYNeH Ans 06CnyXuBaHUs U U3MEpPeH.

[nsi cuctembl MONHME3ALLMTLI U AN 34aHWUIA CO cneymanbHbiMu TpeboBaHuaMU OTHOCUTENBHO 0BOPYAOBaHUS NH-
(opMaLMOHHbIX TEXHOMNOrMin, TpebyeTca Gonee 0AHOrO BbIBOAA ANA HAKOHEYHMKA 3a3eMIIAOLLEro anekTpoaa yHaameH-
Ta, Hanpumep AN NPOBOAHMKA TOKOOTBOAA CUCTEMbI MOMHUE3aLLMUTI.

[na coeauHeHut B hyHAAMEHTe, NPOMNOXEHHbLIX B rPyHTE BHE B6eToHHOro hyHaameHTa, HeobxoanuMo yyecTb BO3-
MOXHOCTb KOPpPO3uM CTanbHbiX NpoBoAHMKOB (cM. C.4). [InA Takux coeaguHeHuin pekoMeHayeTcsi, YToObl OHW BXOAWUMU B
6eToH B npegenax 3aaHust UnNu CHapyXu Ha COOTBETCTBYIOLIEN BbICOTE Haf YPOBHEM 3EMIU.
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C.3.4 MyHumanbHyto nnoLwaab NonepevyHoro Ce4eHns aNeKTPoaoB, BKMOYAs BbIBOALI ANA HAKOHEYHUKa, Bbibupa-
10T B cooTBeTCTBUM € Tabnuuen 54.1. CoeguHeHns AOMKHbI BbiTb HAAEXHBIMU U C COOTBETCTBYIOLLMMMN 3NEKTPUHECKUMU
xapakrepuctukamu (cMm. 542.3.2).

C.3.5 Merannuyeckyto apmatypy hyHaameHTa 3aaHusa BO3MOXHO MCNONb30oBaTh B KAYECTBE aMeKTpoaa npu ycno-
BVK, YTO COeanHEHUs yaoBneTeopsaioT TpeboBaHuam 542.3.2. MNasHble coeguHeHnst OMYCKaKTCs TOMbKO C pa3peLleHus
rMaBHOIO MHXEHepa (apxuTeKkTopa) NpoekTa Ha OCHOBaHWW aHanuaa KOHCTPyKUuum 3aanus. CoeauHeHus, BbINOMHEHHbIe
TONbKO C NOMOLLBIO BA3ANLHON CTanbHOW NPOBONOKK, U3-3a OTCYTCTBUSI HAAEKHOIO KOHTaKTa He JONYCKaloTCA, HO MOryT
noaxoauTb Ans obecnevyeHust ANeKTPOMarHUTHOM COBMECTUMOCTU MH(POPMALIMOHHBIX TEXHONOrMIn. HanpsikeHHyo apma-
TYPY He cneayeT UCronb3oBaTh B KA4YeCTBE 3a3eMALLEro aneKTpoaa.

Ecnu cBapeHHble ceTku, caenaHHble U3 NPOBOMOKU MEHbLUEro AvameTpa, NPUMEHSIOT AN apMUpOBaHUsa, TO UX
BO3MOXHO MCMNOMNb30BaTh B KAYECTBE ANEKTPOAOB, ECNN OHU HaAEXHO COEMHATCS Bonee Yem B O[IHOM TOYKE C BbIBOAOM
ONs HaKOHEeYHWKa unv ApYrMy YacTamu  3a3eMnsatowero anektpoaa, Ytobbl obecneynTb No KpanHei mepe Ty xe ca-
MYI0 NNoLaab NONepeYHOro cevYeHns, Kak ykasaHo B Tabnuue 54.1. MuHumanesHbIi AMaMeTp oTAeNbHbIX NPOBOMOK TAaKNX
CETOK — HE MeHee 5 MM C YeTbIpbMSi COeAVHEHUAMU MEX/Y BbIBOAOM AN HAKOHEYHUKA U CETKON B Pa3fnNYHbIX TOYKaX
KaXQoWn CETKW.

C.3.6 CoeMHeHve anekTpoaoB He AO0MYCKAeTCs BbINONHATL TPAH3UTOM MeXAy PasnuuHbIMK YacTMU NPOTSXEH-
HbIX (hyHAameHToB. B aTom cnyyae ansi obecnedeHms HeobXoAUMbIX 3NEKTPUYECKUX COEANHEHUIA COEAMHUTENN YCTaHaB-
nvBaioT BHe 6eToHa.

C.3.7 3amoHonuyeHHble B 6eTOH 3asemnsiowmne anekTpoabl pyHoameHma OTAeNbHbIX ONop (Hanpumep, Npu CTpou-
TenbCTBE BONBLLUMX NOMELLEHWIA), AOMKHBI ObiTb COEANHEHbI C 3aMOHONUYEHHLIMU B 6ETOH 3a3eMnALWMMI 3NeKTpoaaMm
¢pyHOameHma Apyrux onop € NpPUMEHEHWEM COOTBETCTBYIOLUMX 3a3eMIIAOWMX NPOBOAHMKOB. [pU pasmelleHun Takmx
coefinHeHui B rpyHTe cm. C.4.

C.4 Bo3aMOXHble NpobneMbl KOPPOo3uu Ans APYrUX 3a3eMreHHbIX YCTaHOBOK, PacronoXeHHbIX CHapyXu
3aMOHOMNUYEHHbIX B 6ETOH 3a3eMNSAIOLMUX 3MeKTPOoAOoB (hyHAAMEeHTa

Cnepyet y4uTbiBaTh, Y4TO 0Obl4Has cTanb (6e3 NOKPbITUS UMK FOPSIYEro LMHKOBAHWS), 3aMOHONUYEHHasi B GETOH,
obnagaeT aneKkTPOXUMUYECKUM NOTEHUMANoM, paBHbIM MeaW, 3arnybneHHON B rpyHT.

CnepoBarenbHoO, CyLecTBYET ONacHOCTb 3MEeKTPOXMMUYECKOW KOPPO3UX C APYrMMy 3a3eMNSIOWUMUN 3MEKTPOAaMMU,
BbINOMHEHHbLIMW U3 CTanu u 3arnybneHHbiMU B rpyHT BENU3n yHAaMEHTa U COeAMHEHHbIMU C 3a3EMNSAOLLMM 3NEKTPOAOM
pyHOamMeHma, 3aMOHONNYEHHBIM B BETOH. 3TOT ahPeKT MOXHO Takke HabniogaTe ANS apMUPOBAHHBLIX (DYHAAMEHTOB
6onbLUnX 3aaHUiA.

Hukakoi cTanbHOWM aneKTpoa He CriefyeT yecTaHaBnueaTh B rpyHTe B6Nu3an 6eToHHOro hyHaaMeHTa, KpoMe aneKTpo-
0B, N3rOTOBNEHHbIX U3 HEPXKaBeloLLet CTanu unu Apyrum cnocobom ¢ XopoLLeit 3alumTon ot Bnaru. flopsyee UMHKoOBaHue,
oKkpacka unu gpyrue nogo6Hble NOKPbITUA HEAOCTATONHbI AN aTuX uenei. [ononHuTenbHble 3a3eMnsatowme anekTpoab!
BOKPYF 1 OKOMNO Takux 3AaHuii He crieayeT NaroTaBnueaTh U3 CTanu ropsayvero LMHKOBaHUsS Ana obecneyeHns 4oCTaTouHOro
cpoka cnyx0bl aTOI YacTv 3asemnuTens.

C.5 OkoHuYaHUe paboT MO MOHTAXY 3a3eMIISIOLLMUX INEKTPOAOB B (hyHAaMeHTe u3 GeToHa

C.5.1 lNocne noaroToBku aNeKTpoAOB N/Unu COeaUHEHHOW apMaTypbl Nepes 3anuekon 6eToHa kBanuguumpoBaHHoe
nuuo 0653aHo NOAroTOBUTEL COOTBETCTBYIOLME AOKYMEHTHI. [JOKyMeHThI JOMKHbI CoAepXaTb onucaHue, nnaHbl u hotorpa-
um 1 BbITh BKMIOYEHBI B COCTAB OCHOBHOIO KOMNMEKTa OKYMEHTOB 3nekTpuyeckom yctaHosku (M. FOCT P 50571.16).

C.5.2 beToH, npuMeHsiemMbln Ana yHAamMeHTa, AOMKEH cofepxaTb He MeHee 240 kr uemeHTa Ha 1 m3 BetoHa. Y
6eToHa gomkHa BbiTb COOTBETCTBYIOLWANA NOMYXUAKAA KOHCUCTEHUMS, YTOObI 3anoNnHUTL BCE MOMOCTU, PacnonoXeHHbIe
HWXKEe 3NeKTpoaos.
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Mpunoxexuune D
(obsazaTenbHoe)

Pacuet koadpmumeHTa k no 543.1.2 (cm. Takke FOCT P M3K 60724 v TOCT P M3K 60949)

KoadhduumeHT k paccuutsiBatoT no hopmyne

- |Qc (B+20) !_.{B-"ef ]

VP2 B+
rae Q, — obbemHas TennoemMkocTs Matepuana nposogHuka npu 20 °C, Ox/°C - mm3;
B — BenuuuHa, obpaTtHas TemneparypHomy KoadduUMeHTy yaensHoro conpotueneHus npoeoaxuka npu 0 °C, °C;
Pyg — YAEnbHOe 3reKTpUYEecKoe ConpoTueneHue matepuana nposogHuka npu 20 °C, OM - Mm;
6, — HavanbHas Temnepartypa nposogHuka, °C;
6; — KOHe4Has Temneparypa nposoaHuka, °C.

Tabnuya D.54.1 — 3HavyeHus napaMeTpoB AN PasnuyHblX Matepuanos

Q, (B+20)
Marepwan B8, °C Q.2, Ox/°C - mm3 Pyg? OM - MM P20
AVS I um?
Megnb 2345 3,45-1073 17,241 - 1076 226
AnomMuHIi 228 2,5-1073 28,264 - 1076 148
Cranb 202 3,8-1073 138 - 1076 78
@ BHaueHus npuHaTbl no FTOCT P M3K 60949.

Tabnuya D.54.2 — 3HayeHne koahduumeHTa k 4ns U30NMPOBaHHbIX 3aLUTHBLIX MPOBOAHWUKOB, HE SBNSAIOLMXCS XKu-
nown kabens 1 He NPONOXeHHbIX COBMECTHO C Apyrumu kabenamu

Marepuan nposoaHuka
Temnepartypa, °CP
W3onsauus npoeogHuka Meab AnioMUHUA Cransb
HavanbHasn KoneuHasn 3HaueHus 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 cwwuTblt nonuatuneH (XLPE) 30 250 176 116 64
unun atunexdnponuneHosas pesvHa (EPR)
60 °C peakTonnact 30 200 159 105 58
[eTuneHnponuneHoBas peanHa (EPR)]
85 °C peaktonnact 30 220 166 110 60
[aTunennponunexoBas peauHa (EPR)]
185 °C cunukoHoBas pesmHa 30 350 201 133 73

@ HuxHee 3HauyeHue aaHo ansa MBX-u3onauum NpoBOaHUKOB cedeHnem Gonee 300 MMm2,
b MpenensHble TeMnepaTypsbl AN M30MSLUM PA3NUYHBLIX TUMOB NpuseaeHsl no FOCT P MOK 60724.
¢ dopmyny pacyeta k CM. B Ha4ane npuioXeHus.
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Ta6bnuya D.54.3 — 3HaueHve koadhduumeHTa Kk And HEeM3onMpPOBaHHbLIX 3ALMTHLIX NPOBOAHUKOB, HaXOAALMXCH
B KOHTaKTe ¢ 060/104KOV Kabens, HO MPONOXEHHbIX He B 06LLEeM Myyke C ApyruMu kabensmm

Marepuan npoBoAHMKA

Temnepartypa, °C2
Marepuan obanowku Meab AnioMUHUA Cranb
kabens
HauaneHas | KoHeuHas 3Havenus kP
Tepmonnact (PVC) 30 200 159 105 58
Monuatunex 30 150 138 91 50
CSPe¢ 30 220 166 110 60

2 MpepgenbHble TEMNepaTypbl AN U30NALUM PasnuyHbIX TUNOB npuseaeHsl no FOCT P M3K 60724.
b dopmyny pacueta k cM. B Hauane NpUNoXeHUs.
¢ CSP — xnopcynbdupoBaHHbIA NONU3TUNEH.

Tabnuya D.54.4 — 3Havenne koadhhmumenTa k AN 3alMTHBIX NPOBOAHUKOB, ABMALUMXCS Xunon kabens unu npo-
NOXEHHbIX B OAHOM NyYKe C ApYruMuy kabensmu unu u3onmpoBaHHbIMU NPOBOAAMU

Fiameparype, SE8 Marepuan npoBoaHuka
M3onauus nposoaHuka Meab AnNOMUHUIA Crane
HauansHas Koneunas 3HaueHun k°

70 °C tepmonnact (PVC) 70 160/1402 115/1032 76/682 42/374
90 °C repmonnact (PVC) 90 160/1402 100/862 66/572 36/312
90 °C peakronnacTt (XLPE unu EPR) 90 250 143 94 52
60 °C peakronnact (EPR) 60 200 141 93 51
85 °C peakrtonnact (EPR ) 85 220 134 89 48
185 °C cunukoHoBas peanHa 180 350 132 87 47

@ HukHee 3HaveHue gaHo ana MBX-usonauum npoBogHUKos cedeHvem 6onee 300 MMZ.
b MpenensHble TeMnepaTypbl Ans U30NALMM Pa3NUYHbIX TUNOB NpuseaeHsl no FOCT P MK 60724.
¢ dopmyny pacuyeTa k CM. B Hayarne npunoxeHus.

Tabnuuya D.54.5— 3HaveHue koahduumeHTa k Ans 3almuTHbIX NPOBOAHMKOB, TaKUX Kak MeTannuyeckas 6poHs kabe-
N8, metannuyeckas o6onoyka kabens, KOHUEHTPUYECKMe NPOBOAHUKA U T. .

Marepuan npoBoaHuka
Temneparypa, °C?
Vizonaumsa npoBoaHuUKa Meagb | Antomuuun | Crans
HayanbHaa | KoHeuHas 3Havenus k°
70 °C tepmonnact (PVC) 60 200 141 93 51
90 °C tepmonnact (PVC) 80 200 128 85 46
90 °C peakrtonnact (XLPE wnu EPR) 80 200 128 85 46
60 °C peakronnact (EPR) 55 200 144 95 52
85 °C peakrtonnact (EPR) 75 220 140 93 51
MUHepanbsHas TepMonnactuyHas (PVC) o6onoukal 70 200 135 - —
MUuHepanbHasa 6e3 060no4ku 105 250 135 — —

2 MNpegenbHble TemnepaTypbl 4N8 U30NALMW Pa3nuyHbIX TUNOB npuseaexsl no FOCT P MOK 60724.

b YkasaHHble BENMUMHBI AOMYCKAETCA NPUMEHSATL ANS HEM3ONMPOBAHHBIX NPOBOAHMKOB, AOCTYMHLIX ANS NPUKOC-
HOBEHUA UNWN HAXOAALLMXCS B KOHTAKTE C ropioyMMU MaTepuanamu.

¢ dopmyny pacyeta k CM. B Hayane npunoxeHus.
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Tabnuya D.54.6 — 3Havenne koacbduumeHTa k Ans HEM30NUMPOBaHHbLIX MPOBOAHUKOB, KOrAa yKa3daHHble Temnepary-
pbl HE CO3[al0T Yrpo3bl NOBPEXAEHUA HaxoasLmxcst B6nuan matepuanos

MaTepuan npoBOAHMKA

Ha- Meab AnIOMUHWIA Crans
Sotoe YyanbHas
npuMeHeHus Jemne- MakcumansHas MakcumansHas MakcumanbHas
pazépa. Temneparypa K Temneparypa k Temnepatypa "
(koHeuHan (koHeyHas (koHeyHasn
Temneparypa), °C Temneparypa), °C Temneparypa), °C
OTKpPbITO U Ha 30 500 228 300 125 500 82
OrpaHnyeHHbIX
y4acTkax
HopmanbHbie 30 200 159 200 105 200 58
yCcrosus
Moxapoonac- 30 150 138 160 91 150 50
Hbl€ 30HbI
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Mpunoxexnue JA
(cnpaBouHoe)

CBefeHnsi 0 COOTBETCTBUM CCbINTOYHbIX HALMOHAaNbHbIX U MeXrocygapCrBeHHbLIX CTaHOAapToB
MeXAyHapoaAHbIM CTaH4apTaMm, UCMNOMb30BaHHbLIM B Ka4eCTBe CCbINTOYHbIX B TPUMEHEHHOM
MeXxayHapoaHoOM cTaHgapTe

Tabnuya QA1

O603Ha4YeHne CCbINOYHOro CreneHb
HaUMOHaNBHOrO, O603Ha4eHne U HaMMEeHOBaHUE CChINIOYHOIO MEX4YHapOAHOTO CTaHaapTa
COOTBETCTBUS
MEXrocyaapCTBEHHOro cTaHaapTa

[OCT 33542—2015 MOD IEC 60445:2010 «OcHoBononarawowue nNpuHUMNGL U NPUHLUNbI

(IEC 60445:2010) 6GesonacHocTu Ana uHTepdeinca «4enoBek-malumHay, BbiNonHeHe
n uaeHTudmkaums. MaeHTudukauus BbiIBOOOB 060pyaoBaHUs, KOH-
LIOB NPOBOAHWUKOB M NPOBOAHNKOB» 1)

[OCT IEC 61439-1—2013 IDT IEC 61439-1:2011 «YcTpoincTBa KOMMNEKTHbIE HU3KOBOMNbLTHbLIE pac-
npeneneHus u ynpasnenus. Yacts 1. O6wme npasunan?)

FOCT IEC 61439-2—2015 IDT IEC 61439-2:2011 «YcTpoicTBa KOMMMEKTHBIE HU3KOBOIbLTHbIE pac-
npegenexnns u ynpasnexus. Yactb 2. YcTponcTtea pacnpeaeneHus u
yrpaBreHns aneKTposHepruei»°)

[OCT P 50571.4.41—2022/ IDT IEC 60364-4-41:2017 «OnekTpoycTaHOBKM  HU3KOBOSLTHbLIE.

M3K 60364-4-41:2017 YacTb 4-41. 3awmra ans obecnedeHns 6esonacHoctu. 3awurta or
NOpaXXeHUs ANEKTPUYECKUM TOKOM»

[OCT P 50571.4.44—2019 MOD IEC  60364-4-44:2007  «OneKTPOYCTAHOBKM  HU3KOBOSLTHbIE.

(M3K 60364-4-44:2007) Yactb 4-44. 3awwmra ans obecneyenuns 6esonacHocTu. 3awura ot pes-
KUX OTKIMOHEHWI HAaNPsKEeHWs U 3NEKTPOMAarHUTHbIX BO3MYLLEHWIAY

FOCT P 50571.5.51—2013/ IDT IEC 60364-5-51:2005 «OneKTpoyCTaHOBKM HU3KOBOILTHBIE. HacTb 5-51.

M3K 60364-5-51:2005 Bbi6op 1 MoHTax anekTpoobopyaosanus. Obume TpeboBaHus»

[OCT P 58698—2019 MOD IEC 61140:2016 «3awmTa oT nopaxxeHus anekTpuyeckum Tokom. O6-

(M3K 61140:2016) LMe NONOXEHUs AN 3NeKTPOYCTaHOBOK W anekTpoobopyaoBaHusa»

[OCT P 59789—2021 MOD IEC 62305-3:2010 «MonHuesawmTa. Yactb 3. Pranyeckoe noBpex-

(M3K 62305-3:2010) AeHWEe KOHCTPYKUMIA U ONAcHOCTb ANS XU3HU»

FOCT P M3K 60724—2009 IDT IEC 60724:2000 «[NpegensHble TemMnepaTypbl aneKTpuyeckux kabenein
Ha HoMuHanbHoe Hanpsbkenve 1 kB (U, =1,2kB) n 3 kB (U, = 3,6 kB)
B YCITOBUSAX KOPOTKOTO 3aMblKaHUSA»

[OCT P M3K 60949—2009 IDT IEC 60949:1988 «PacyeTt TepMuyecku AonyCTUMbIX TOKOB KOPOTKO-
ro 3amblKaHus ¢ y4eTom HeagunabaTnyeckoro Harpesa»

[OCT P M3K 61534.1—2014 IDT IEC 61534-1:2011 «Cuctems! WwmHonpoBogos. Yactb 1. O6wme Tpe-
6oBaHus»

MpumeyaHune — B HacTosLen Tabnvue NCNONb30BaHbl CNeayloLIMe YCNoBHbIe 0603Ha4YeHUs CTeNeHn CooT-

BETCTBUS CTaHAapTOB:

- IDT — ngeHTuYHble cTaHaapThl;
- MOD — mogucuumpoBaHHble cTaHaapThl.

1) 3ameneH Ha IEC 60445:2021 «OCcHOBHbIE NPUHLMNLI 1 NpaBuna obecneyeHus 6e3onacHoCTy Ans UHTepdeil-
ca «4enoBek-malunHa», MapkupoBska u ugeHtudukaumnsa. NaeHtudurkaums BoiBOAOB 3NeKTpoobopyaoBaHNs, OKOHEYHbIX
YCTPOMCTB NPOBOAHWUKOB Y CAMUX NMPOBOAHUKOBY.

2) 3ameneH Ha IEC 61439-1:2020 «YcTpoiicTBa KOMMNMEKTHLIE HU3KOBONLTHbLIE pacrpeaeneHwst W yrpasneHus.
Yactb 1. O6wme TpeboBaHus».

3) 3amenen Ha IEC 61439-2:2020 «YcTpoicTBa KOMMMEKTHLIE HU3KOBOMLTHLIE pacnpeaeneHus W ynpaeneHus.
YacTb 2. CunoBble KOMNNEKTHbIE YCTPOICTBA pacnpeaeneHus 1 ynpasneHusa».

27



FOCT P 50571.5.54—2024
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[1] UCO/M3K 30129:2015 UHgbopmayuoHHass mexHonozus. CucmeMbl 8bipasHUBaHUSI omeHyuanos ons
menekoMMyHUKayuoHHo20 obopydosaHus 8 30aHusix U Opyaux COOPYXeHUsX
(Information technology — Telecommunications bonding networks for buildings and
other structures)

[2] MOK 60909-0:2016 ToKu KOpOmMKO20 3aMbiKaHusi 8 cucmemax mpexghazHo20 NMepemMeHHO20 MOoKa.
Yacmes 0. Pacyem mokos (Short-circuit currents in three-phase a.c. systems —
Part 0: Calculation of currents)

[3] MOK 60417-DB-12M:2002  pachuyeckue obo3Ha4eHUs:, npumeHsiemble Ha obopydosaHuu. 12-mecsiyHas nood-
nucka Ha uHmepakmueHyto 6asy O0aHHbIX, eKmodYaowyro ece yacmu MIK 60417
(Graphical symbols for use on equipment — 12-month subscription to online
database comprising all parts of IEC 60417)
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