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HAUUOHANBLHBLIL CTAHAAPTPOCCUWUCKOW EAEPALUMN

ANEKTPCYCTAHCBKM HU3KOBONBLTHLIE
YacTb 554

3azemnAWMe YCTPOACTBA, 3AWNTHLIE NPOBOOHUKN
1 3alUMUTHBIE NPOBOAHUKK YPABHUBAHUA NOTEHUMANOB

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

HNara eegeganHna — 2015—01—01

541 OGwue cBeaeHUA

541.1 O6nacTb npUMeHeHUsA

Hacroawuid ctaHgapT YyCTaHaBnuBaeT TpE6OBaHVIﬂ K3a3eMnarowm ycrpoﬁcmam, 3aWNTHEIM NpOBOAHW-
KamM U 2allUTHeIM NPCBCAHUKAM ¥PaBHUBaHUA NCTEHLUWANCB, NpUMeHAEMBIX ANA obecneyeHus 6630NacHOCTU B
ANeKTPoYCTaHOBKaX.

541.2 HOPMaTUBHbI® CChINKKU

MepedncreHHble HUKe CChINOYHEIe AOKYMEHTRI ABNAKOTCA 06A3aTENbHBIMKY NPU NPUMEHEHUN HACTOALLETO
crangapTa. N AaTMpoBaHHbIX CChUIOK NPUMEHAETCA TOMNBKO YKa3aHHOe M3haHne COOTBETCTBYIOLWErO HOpMaTUB-
HOro AQKYMEHTA.

Ansa HepaTUPOBAaHHbIX CCEINOK NPUMEHSIETCA NOCNeaHee 3AaHWe COOTEETCTRYIOLLIEro HOPMATUBHOO [OKY-
MEHTa.

M3K 60364-4-41:2005 3nekTpuyeckue ycTaHOBKM 3g4aHui. YacTb 4-41. 3awuta gns obecneveHus
6eaonacHocTu. 3aluTa oT anekTpudeckoro yaapa (IEC 60364-4-41:2005, Low-voltage electrical installations —
Part 4-41: Protection for safety — Protection against electric shock)

M3K 60364-4-44:2007 3nekTpuyveckMe YCTaHOBKM HWU3KOro HanpsxeHuwst. Yactb 4-44. 3awmra ans
obecneyeHua SesonacHoCTU. 3aluMTa OT Pe3KUX OTKIICHEHWIA HANPSKEHUS U ANEKTPOMarHUTHLIX BO3MYLLIEHUH
(IEC 60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safety — Protection against
voltage disturbances and electromagnetic disturbances)

M3K 60364-5-51:2005 3nekTpuyeckre yCTaHOBKW 3a0aHui. YacTb 5-51. Boibop v MoHTaX anekTpoobopyao-
BaHws. O6ume npasvna (IEC 60364-5-51:2005, Electrical installations of buildings — Part 5-51: Selection and
erection of electrical equipment— Common rules)

M3K 60439-2 AnnapaTypa KOMMYTALMOHHAA U MEXAHWU3MbI YNPABIEHUA HU3KOBOSIBTHLIE KOMMNEKTHBIE.
YacTs 2. YacTtHele TpeGopaHWa k cucTeMam cbopHbIX WKH (LuMHonposodam) {IEC 60439-2, Low-voltage switchgear
and controlgear assemblies — Part 2: Particular requirements for busbar trunking systems (busways))

MO3K 61439-1 AnnapaTtypa KOMMYTALUMOHHASA U MEXaHW3Mbl YNPaBeHUs1 HU3KOBOSIbTHBIE KOMMMeKTHbIe.
Uacte 1. O6Lve npasuna (IEC 61439-1, Low-voltage switchgear and centrolgear assemblies — Part 1: General
rules)

M3K 61439-2 AnnapaTtypa KOMMYTALMOHHASA U MeXaHW3Mbl YNpaBieHUsl HU3KOBOSbTHLIE KOMMMeKTHEIe.
YacTe 2. KOMMIeKTHEIe CUNOBEI® KOMMYTAUWOHHAA annapaTtypa M MexaHuaMbl ynpaenenus (IEC 61439-2,
Low-voltage switchgear and centrolgear assemblies — Part 2: Power switchgear and confrolgear assemblies)

WUapanve oduunansuoe
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M3K 60724 TemnepaTypHble Npeaenbl KOPOTKOTO 3aMbIKAHWA AN 3NeKTpUYeckrX kabenei Ha HOMUHAaTb-
Hble HanpsakeHws 1 kB (Um=1,2kB) u 3 kB (Um = 3,6 kB) (IEC 680724, Short-circuit temperature limits of electric
cables with rated voltages of 1 kV (Um = 1,2 kV) and 3 kV (Um = 3,6 kV))

M3K 60908-0 Toku KopoTKoro 3aMmblkaHus B cucTemax TpexdasHoro nepemernoro toka. Yacte 0. PacyeT
TokoB (IEC 60909-0, Shart-circuit currents in three-phase a. c. systems. Part 0. Calculation of currents)

M3K 60949 PacueT TEpMUYECKW A0MNYCTUMBIX TOKGB KOPOTKOMO 3amMbIKaHWA C y4eToM HeaanabatnyecKkoro
Harpesa (|EC 60949, Calculation of thermally permissible shart-circuit currents, taking inte account non-adiabatic
heating effects)

MGK 61140 3awmTa oT nopakeHns snekTprdecknM Tokom — Qbuye acnekThbl, CBA3aHHbLIE C dNeKTpoycTa-
HoBKamu 1 anexTpooBopyaosanven (IEC 61140, Protection against slectric shock. Common aspects for installation
and equipment)

M3K 61534-1 Cnctembl wuHonposodos. Yacte 1. OBwwe TpebosaHma (IEC 61534-1, Powertrack sys-
tems — Part 1. General requirements)

MG3K 62305 (Bce 4acTi) 3awuta ot monHUK (IEC 62305 (all parts) Protection against lightning )

M3K 62305-3:2006 3awura oT monHuu. Yacts 3. Guanyeckue NoBpexaeHUs KOHCTPYKUAA U ONAcHOCTL
ans xusHu (IEC 62305-3:2008, Protection against lightning — Part 3. Physical damage to structures and life
hazard)

541.3 TepMuHbI 1 onpeaeneHuUn

541.3.1 oTKpbITan NpoBoAaLlan YacTb (exposed-conductive-part): [locTynHaa AnA npyukacaHWA NposoaA-
Las 4acTe oBopyA0BaHWUsl, KOTCPaA HOPManbHC He HAXOAWTCs NOA HAMPSPKEHWOM, HO MOXET OKasaThCs Mo
HanpsKeHWem Npy NoBpexKaeHUN OCHOBHON U30NALKN,

[M3K 60050-826:2004, ctaTtbs 826-12-10][1]

541.3.2 cTopoHHAA NpoBoaswan vactb (extraneous-conductive-part): MposoasiLas HacThk, He ABNAO-
LLIASICA YaCTbH 3NEKTPUYECKON YCTAHOBKW, HO KOTOpas MOXET HaxoAuTLCS Nog 3NeKTPUYeCKVM NMoTeHLManom,
KaK NpaBuUIc, NoTEeHUMaNoM NokanbHOW semu.

[M3K 60050-826:2004, crarss 826-12-11][1]

541.3.3 3azeMnAKOLWIKA 3NeKkTpoq (3a3eMnUTeNb) (earth electrode): Mporoasilas YacTk, KOTOPAs MOXET
ObITh NOrpYKeHa B 38MNH0 UMK B CeLMaibHYI NPOBOASLLYIO cpeay, Hanpumep BeTOH UNU yronk, U HaxoasLLas-
CA B 3NEKTPUYECKOM KOHTAKTE C 3eMnel.

[M3K 60050-826:2004, crates 826-13-05, Nam.][1]

541.3.4 3aMoHoNM4eHHbIAN B 6eToH thyHOaMeHTHbIN 3azeMmnuTens (concrete-embedded foundation
earth electrode): 3aseMnal WA 31eKTPOA, KaK NpaBUIc, B BUAR 3aMKHYTOIO KOHTYPA, 3aMOHOMNUYEHHHIN B 6ETOH.

[MOK 60050-826:2004 |EC, cTaTtbsa 826-13-08, Mam.][1]

541.3.5 zarnyGneHHbIA B rPyHT (byHAAMeHTHbIA 3azeMnuTenk (soil-embedded foundation earth
electrode): 3azemnamLWMi anekTpoa, Kak Npasuno, B BUAE 3aMKHYTOrG KOHTYpa, 3arnybneHHblid B rpyHT nog
yHaaMeHToM 3aaHKA.

[MOK 60050-826:2004, cTaTtba 826-13-08, Msm.] [1]

541.3.6 3awmTHBIK NPOBOAHUK (protective conductor): MporogHUK, NpegHa3naveHHbI 4ns uenei 6eso-
MAacHOCTU, HANPUMED, ANS 33Tl OT MoPaXKeHUS 3NeKTPUHECKUM TOKOM.

[M3K 60050-826:2004, cTaten 826-13-22](1]

MprmedaHue— [OHATHE «3AWMTHBIA NPOBOJHVK» BKINIOYAET B CE0s 3alMTHBIA MPOBOAHWK YPABHUBAHKS
NOTEHLUANOB, NPOBOAHUK 3aLLMTHOTO 3a3EMNEHHMA W 3a3EMNSKIWUA NPOBOAHVK, KOTAA WX NPUMEHSIOT NS 3aLUTEI OT
NOPAXEHUA BNEKTPUHECKUM TOKOM.

541.3.7 3aWUTHBIA NPOBOAHUK YpaBHUBaHWUA noTeHuuanos {protective bonding conductor): 3awmtheIA
NPCBCAHWK, NpeAHa3HavYeHHbIA 4N 3aLUMTHOrC ¥PaBHNBAHUS NOTEHLMAUIOR.

[M3K 60050-826:2004, cTaTbhs 826-13-24) [1]

541.3.8 sazemnAw WM nporoaHUK (earthing conductor): MposoAHUK, CO3AAOWWK 3NeKTpU-eckyto Lienk
U1 8e YacTk NPOBOAALLIBI LNy Mexay AaHHOW TOHKOW CUCTEMEI MW YCTAHOBKK, NN 0B0pYA0BaHUA 1 3a2emMns-
LM SNEeKTPOAOM UNK 3a3eMnuTenem.

[M3K 60050-826:2004, cratba 826-13-12, Mam ] [1]

MprmeyaHWe— BHACTOAWEM CTAHAAPTS NOA 3a3eMISIOLMM NPOBOAHMKOM NMOHUMAIOT NPOBOAHWK, KDTOPbINA
COBAUHACT 333EMIUTENb G TOYKOW YPEBHWBEHMS NOTEHUWANOB, KaK NpaBusio, C [MaBHOW  3a3EMMAAWESH LWMHOM.

2
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541.3.9 rnaBHbIN 3a3eMNAIOWUA 32XUM (WLIMHA) (main earthing terminal):

3axuM (LLKMHA), ABNSIOLLMIACA(ACA ) YACTHIO 3a3eMINALLEro YCTPOMCTBA YCTAaHORKU M oBecneqnearolLmii(an)
npucoeanHeHne HeCKOMbKUX NMPOBOAHUKOB € LIENbI0 3a3eMneHus.

[M3K 60050-826:2004, ctatba 826-13-15] [1]

541.3.10 3aWMTHLIA NPOBOAHUK 3a36MNEHUA (3aLUTHLIA 3a3eMNSIIOWWA NPOBOAHUK) (protective
earthing conductor): 3aWUTHLIA NPOBOAHWK, NpeaHa3HAYEHHbIA AN 3aWMTHOIO 3a3eMneHus.

[M3OK 60050-826:2004, ctatba 826-13-23] [1]

541.3.11 chyHkumoHanbHoe 3asemneHue {functicnal earthing): 3aseMneHue TOUKN UMK TOYEK CUCTEMBI
WUNK YCTaHOBKM UNK 06opyAoBaHUA He LiensiX anekTpobesonacHocTu.

[M3K 60050-826:2004, ctaTbsn 826-13-10][1]

541.3.12 3azemnsiowee ycTponcTio (earthing arrangtmtnt): CoBokynHOCTb BCeX anekTpudecknx coeau-
HEeHUIA M YCTPOIACTB, BIITIOYEHHLIX B 3a3eMIIEHWE CUCTEMbI, YCTAHOBKW UMK 0BopynoBaHus.

[M3K 60050-195:2004, ctatea 195-02-20] [2]

542 3aszemnsowme ycTponcTBa

5421 O6wme TpeGoraHuA

542.1.1 3asemMnawwue ycTpoicTBa MOryT ObiTh BEINOJIHEHLI OOWMMK WKW pasgenbHbIMU A5 3alMTHBIX 1
cbyHKUMOHATBHEIX Lieneii, B 3aBUCUMOCTU OT TpeBoBaHUI K aneKTpoycTaHoBKe. 3aluTHbIe Lenu Bceraa siBnsaoTea
rMasHbIMM.

542.1.2 [InA cBA3K 3asemMiimTesien (3a3emMiIAoWmMX 3r1eKTPOLAOB) C I1aBHONW 3aseMnsioLLen LUMHOW B Npeae-
nax ycTaHOBKA NPUMEHSIIOT 3a3emMrisioLLLMe NPOBOJHWKN.

MprMeyaHwe— [Qnsa ycTaHOBKMA He TpebyeTcA CBOW COBCTBEHHbIA 3a3€MNUTENb.

542.1.3 Ocoboe BHUMAHUE ACMKHO BbITh YAENEHE 333eMNSI0LLUM YCTPOUCTRAM, 0BLLIUM ANS BRICOKORONb-
THBIX M HU3KOBOSIbTHBIX CUCTEM {CM. pazgen 442 MK 60364-4-44).

542.1.4 K 3a3eMnAlLWUM yCTporRCTBaM, NpeaHasHaqYeHHLIM NMpUMEHEHNA B 3emie, NPeabABAIOT cregyto-
Wue TpeboBaHus:

- OHW ACNXKHEI HaAexHo obecneynBaTte TpeboBaHNA 3aLWMUTbI YCTAHOBKM;,

- NPOTEKAHUE TOKOB 3aMbIKaHWUs HA 38MNI0 U TOKCB 3aLUUTHBIX NPOBOAHUKOB HA 3SMITID HE ACIDKHO co3aa-
BaTb OMACHOCTU GT HArPeBa, TEPMEMEXaHUHECKUX 1 SNEKTpoMEXaHNYecKX BO3AEHCTBIUA U ONacHOCTH Nopaxe-
HUH AneKTpuHeckUM TOKOM;

- NpY HEOBXOQUMOCTU GHIW ACIKHEI YAOBNETBOPSITE PYHKUMOHANBHBIM TpeBoBaHUAM:;

- COOTBETCTBGBATh YCNOBMSIM BHELLHUX Bo3gelcTBul (cM. MOK 60364-5-51), Hanpumep, MexaHW4eCKuxX
BO3AeNCTBUA 1 KOpPO3UU.

§42.2 3azeMnsioline anekTpoabl (3a3eMuTenu}

542.2.1 Tunbl, MaTepuansl U pazMepbl 3a3eMINAKLLUX 3NEKTPOAOR AOMKHLI 0BecnevynBaTs KOPPOIUCHHYIO U
HeoBX0ANMYH MEXaHUUECKYHO NPOYHOCTL HA BECh CPOK CIyKObI.
MpumeyaHne 1— C TOukM 3peHUA KOPPO3MU, MOTYT pPacCMATPVBATL cnegytowme dakropbl: pH noYesl,

yaAenbHOE CONpoTHBNEHWE NOYBLI, BNAXHOCTE NOYBbI, ﬁnyxc,qarou.l,ue TOKW U TOKKM YTEYKW NEPEeMEHHOro U NoCTOAHHOI
TOKOB, XMMHU4YECKOe 3arpa3HeHve u Bnn3ocTb HECOBMECTUMBIX MaTepuanos.

MuHWMANEHBIE pasMepbl 3a3eMNSAOLLIMX 3NEeKTPOAOB U3 Hanbonee pacnpocTpaHeHHbIX MaTeEPUaIIoB € TOHKA
3peHVs KOPPO3INCOHHOM U MeXaHWYECKOA CTOMKOCTU, MPONOXKEHHBbIX B 38MINe 1 3aMOHoNUYeHHbIX B 6eToH npueee-
Hbl B Tabnunue 54.1.

MpumeyaHune 2 — MUHMMANBEHAA TONWWHA 3AWMTHOTO NOKPLITUA AOIKHA BbITb Honblue AN BEPTUKANBHbBIX
3338 MNALWKMX NEKTPOACE, YeM ANA FOPU3OHTANBHBIX 3A38MNAWMNX SNSKTPOAOR, U3-3a 6ONbLIETO MEXaHWYECKOro
BO3AENCTBUA NMPU WX 3armybneHuu.

Ecnu TpebyeTca BbiNCNHEHUE cUCTEM MONHUesaLUTLI, To NpumensioT M3K 62305-3 (nogpasaen 5.4).
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Tabnwuuya 5.1 — MuHuManbHble pasmepbl NPONOXKEHHBIX B 3eMNe 3a3eMNAWMX 3NEeKTPoaoE U3 Haubonee
PaCNpPOCTPAHEeHHbIX MATEPUANOR C TOUKU 3PEHUA KOPPO3UOHHOW U MEXAHMYECKON CTOMKOCTM

Mnowanw TonwwuHa
Marepuan n S— Anametp, | nonepeunoro | TonuuHa, Macca NOKpbITUA /
NOBEPXHOCTb po{b MOKPbITHUA,
anexTpoaa MM CeveHnA, MM Mp/m o0GoNoMKH,
mm2 MKM
Crane, 3amMoHONM- Kpyrnasa nposonoka 10
YeHHasA B 6eTOH
(ronas, ropavero Jlenta unu nonoca 75 3
LMHKORaHUS MU
Hepx}aBerLwas)
Crane ropsvero Monoca® unu npodunupoeaH- 90 3 500 83
UMHKOBaHUA® Has nonoca/nnacTuHa
- CNMOWHAA NNacTuHa
— nepopupoBaHHan nnacTuHa
Kpymelit cTepxeHb 16 350 45
yCTaHaBnMBalT BepTUKaNbHO
Kpyrnas npoeonoka — 10 350 45
YCTaHABNUBAIOT FOPWU3OHTANBHO
TpyOGHbIV 25 2 350 45
CKpy41eHHbIN 70
{3amoHONMYeHHBIN B BETOH)
MepekpecTHbI Npodunb {290) 3
YCTaHaABNWBAIOT BEPTUKAIBHO
Cranb B MegHON Kpyrnbiid crepxeHb {15) 2 000
obonovke YCTaHaABNWBAOT BEPTUKATBHO
Cranb ¢ rancsea- Kpymblit cTepxeHb 14 250¢
HUYECKUM Mef- YCTaHaBNMBaOT BEPTUKASTbHO
HbIM MOKPBITMEM
Kpyrnas nposonoka — (8) 70
YCTaHABMMBAT FOPU3OHTANIBHO
Monoca, ycTaHoBNeHHas 90 3 70
rOPU3OHTASILHO
Hepxagewwan Monoca® unn npodunuposaH- 90 3
crans? HasA nonoca/nnacTmHa
KpyrmbiiA cTepkeHb 16
YCTaHaBNMBAT BEPTUKATbHO
Kpyrnasa npoeonoka — 10
YCTaHABMMBAIOT TOPU3OHTANEHO
TpybHbIN 25 2
Meab Monoca 50 2
Kpyrnas nposonoka — (25) 9 50
YCTaHABMMBAIOT rOPU3OHTANEHO
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Oxoxyvarue mabnuust 54.1

Mnouwanb TonwwmHa
Marepuan u Macca
ame TonumHa,
NoBepxHOCTh Mpodune OuameTp, | nonepeuroro uy NOKpLITHS, NOKPLITKA /
anekTpoaa MM ceueHun, MM Foiv? 060M04KM,
mm? MKM
Meap CnnowHon Kpyrfei CTepXeHb (12} 15

YCTaHaABNMMBAKT BEPTUKASILHO

MuoronpoBnosHbii npoBoa, | 1,7 ckpytka | (25) 9 50

UHAUBKA,.

TpyOHbIW 20 _ > _
Cnnowwxaa nnactuHa — — (1,5) 2 —
MepcopupoBaHHasa NnacTuHa — — 2 —

a Xpom 216 %, Hukens = 5 %, MormbaeH = 2 %, Ymepoa < 0,08 %.

b Kak kaTaHHas Tak W pe3aHHas SIonoca C 3aKPYITeHHbIMU KpasiMu.

¢ MoKpbITME QOMKHO BbITE MAAKUM, HENPEPLIBHLIM W JIMLEHHLIM HATEKOB.

d Ecnin onbIT NOKa3blBaeT, YTO PUCK KOPPO3UN 1 MEXAHNHECKOTO NOBPEXISHNA UPE3BbIMANHO HUBOK, MOXET
MCNONb3OBATHCA ceHeHne 16 mmZ,

¢ TonwmHa ofecneynBasT 3awmTy OT MEXaHUYECKOTO MOBPEXASHUSA MEAHOr0 NOKPhITUA BO BPEeMs npouecca
MOHTaxa. OH MOXET BblTh YMEHbLEH, HO HE MeHee YeM Ao 100 MKM, eCnn NPUHATEI CneumanbHbIE Mephl NPegocTo-
POXHOCTY, uTOGbl M3aBexaTb MEXaHMYECKOro FOBPEXAEHUA Mean BO BPEeMs Npouecca MOHTaXa {Hanpumep,
NPoSYpeHHbIE OTBEPCTUA WNKM CMEeLUanbHble 3aWWTHBIE HAKOHEYHUKM), — NPUHUMAIOT COrMacHO MHCTPYKUMM M3Io-
TOBUTENA.

MpumMeuyaHne— Pasmepbl B CkOGKAX NPUMEHUMbI TONBKO OMNA 3AWMTHI OT MOPAXKEHUS ITEKTPUUECKMM
TOKOM, B TO BPEMSA KAK 3HAYEHWUS HE B CKOBKAX NMPYMEHMMbI ANA 3AWMTbI OT YAAPA MOMHWM W MOPAKEHNSs SNeKTpudec-
KMM TOKOM.

542.2.2 3hpeKTUBHOCTb KOHKPETHOTO 3a3eMNSIKOLLEro 3NeKTPoAa 3aBUCUT OT XapaKrepa rpyHTa. Yueno sa-
3eMJIAOLLWX 3N1EeKTPOA0B BbIBUPAIOT B 3aBMCMMOCTU OT XapakTepa rpyHTa v ero ConpoTUBIIEHUS.

B npunoxeHun D nprvBeaeHbl MeTOAbl OLEHKW CONPOTUBAEHUA 3a3eMNSIKLLMX 3IEKTPOLOB.

542.2.3 B kauecTBe 3azemnmTenei MoryT 6biTb NPUMEHEHD!:

- 3aMOHOTMYEHHbIE B 6eTOH hyHAaMEHTHbIe 3a3eMsioLre SNeKTpoabl;

MpuMeduaHune— [na NnonyyeHna QONCNHUTENBHOM UHMOPMaLuKM cM. npunoxeHue C;

- 3arny6nexHble B IpyHT oyHAaMEHTHbIE 3a3eMNAOLLME SNEeKTPOAbI;

- METANNUYECKUe 3NeKTpoasl, 3arnybrneHHble HenocpeACTBEHHO B IPYHT BEPTUKAMNBHO UMW FOPUIGHTANLHO
(HanpumMep, CTEPXKHK, NPOBONOKA, NEeHTLI, TPYDBLI UK NOOCHI);

- MeTannuyeckue 06ONoUKM UK Apyrue MeTannu4eckue NOKpoBbl kabenen B COOTBETCTBUU C MECTHBIMM
YCMOBUSIMUW UK TPEBOBAHUAMU;

- Apyrue, NporoKeHHbIe B 3eMi1e, MeTasindeckne U3gesina B COOTBETCTBUWN C MECTHBIMW YCITOBUAMM UITU
TpeboBaHUAMMN.

- MeTajl/IM4eckan apMaTypa xenesobeToHa (3a UCKIIOHEHUEM HAaNPsKEHHOro Xene3obeToHa) pacnonoxeH-
HOrc B 3eMne.

542.2 .4 Mpw BeIGOpE TUNA U MMYBUHLI YCTAHORBKU 323€MIMANOLLMX SMEKTPOAOB AOSKHbI BbITb YYTEHbI BO3MOXK-
HOCTW MEXaHW4ecKoro NoBpexaeHNa M MUHUMW3ALMKY BO3eWCTBUSA BbICbIXaHUA U MPOMep3aHns rpyHTa.

542.2.5 Npy NpUMEHEHWUA B 333eMISIIOLLUX YCTPORCTRAX pasHbIX MaTepUanoB ACMkHa ObiTk NpeaycMoTpe-
Ha BO3MOXHOCTb BO3HWKHOBEHWUMW SNIEKTPUHECKOIN KOPPOo3vK. [N BHELLHUX NPOBOAHUKOB (Hanpumep, 3a3eMrisio-
LLIMX) COEANHEHHbIX C 3aMOHONUYEHHBIMU B 6eTOH hyHAaMEHTHLIMU 3a3eMNSIIOLLIMMK 3EKTPOoAAMU, CoeauHEHNE,
BbINGMHEHHOE U3 CTANM ropaYero UMHKOBAHWA He QOMKHO BbITb B rpyHTE.

542.2.6 Metannnyeckne TpybonpoBodbl C rOPKHUMU XUAKOCTAMW W ra3amMy He AOMKHBI UCNONb30BAaTL B
Ka4ecTBe 3a3eMnuTeneli U ux, NPeNoXKeHHas! B 3eMMe YacTb He A0MKHA YUUTLIBATLCA MPW pacyeTe napameTpos
3azeMnuTesnen.

MpumeyaHue—3ITO HE UCKIIOYAET HEODXOANMOCTU UX BKIIOYEHUS B CUCTEMY YPABHVBAHWUA NOTEHUMASIOB, KaK
Tpy6 B cooTBETCTBMK C yKazaHnamn M3K 60364-4-41 (nyHkT 541.3.9).
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B cucteme 3awuTHoro sazemnenvs TT, rae NpUMEHSIIOT KATOAHYHO 3aWMTY W CTOPOHHWE NpoBOAALLMNe
yacTu aneKkTpocOopYaoBAHUS HEMNOCPeacTBEHHO COeAUHSAIOT ¢ METaNNUYSCKUMU TPYGaMU ansa OrHEoNAacHbIX
KUOKOCTEW WK raso., nocsiegHue MoryT ObiTe NMpUMEHEHBI, KaK e QUHCTBEHHBIM 3a3eMNUTENb 4N1a gaHHoro obopy-
DOBaAHUA.

542.2.7 3azeMnstoLLmne 3nekTpoALl He AGMKHLI BLITh HEMOCPEACTBEHHO MOrpYeHb! B BOAY NOTOKA, PEKK,
BOAOEMA, 03epa U T.N. (cM. Takke 542.1.6).

542.2.8 Ecnu 3azeMnuTent COCTOUT U3 YacTel, KOTopble OMKHbI ObITb COegUHEHEI BMECTe, CoeaUHEHUe
AOMKHO BLITh BLINGMNHEHO 3K3OTEPMUUECKOH CBAPKOWN, ONPECCOBKON, 3aXUMaM1 MNU APYrUM paspeleHHbIM Me-
XaHU4YeCcKuM ceceuHUTENnEeEM.

MpwmeuaHne— CoeguHeHna, BbINONHEHHBIE NPOBOAOM MOKPLITHIM XENe30M, He AONYCKAKTCA ANA
NPUMEHEHWUA B LENAX 3alnTbI.

542.3 3azemnsiowme NPOBOAHUKHN

542.3.1 3azemnaolliue NPOBOAHUKU JOIKHBI YAOBNETBOPATE Tpeboranuam 543.1.1 unn 543.1.2. Mno-
Laak MX NONepeyHoro CeyeHus AO/DKHa BbiTk He MeHee B Mm? ansa mean unu 50 Mm? ana ctanu. Ecnu ronbiii
3a3eMNAOLLVIA NPOBOAHUK NPOKNaAbIBAIOT B IPYHTE, €r0 pasMepbl U XapakTepucTUKW A0MKHBI COOTBETCTBOBATH
yKazaHHbIM B Tabnuue 54.1.

Koroa noateepxAeHa HEBOIMOXKHGCTL CTEKAHUS TOKA KOPOTKOTO 3aMbIKaHWA HA 3a3eMNALLWIA 3NeKTpoa
(Hanpumep, B cucTemMe 3almuTHoro 3azemnerusi TN unu IT), 3asemnsiolLive NPOBOAHUKU MOTYT ObITb BbIOpaHb! B
COOTBETCTBME C YKazaHusMmn 544 1.

ANOMWHWEBbIE NPOBOAHUKWA HE AOJIKHBI UCTIOTb30BAThL B KAYECTBE 3a3eMINAILLIMX MPOBOAHWKOB.

MpumMmeuaHwne— Ecnu cuctemy MOMHUEIALWMTH COBAUHAIOT C 3a3eMNUTENeM, TO NNoOWaaL NonepeyHoro
CEMEHWS 3E3EMIISIIOLLEIO 1IPOBOMHNKA LOIIKHA 6bl1b 110 KPARHER Mepe 16 mm2 s Mmean (Cu} nrn 50 MM gnst xenesa
{Fe) {cm. ceprio M3K 62305).

542.3.2 CoegrnHeHne 3a3eMnNawLLEro NPOBOAHMKA € 3a3eMITUTENEM AOMKHO OblTb HAAEKHBIM 1 C COOTBET-
CTBYIOLLMMI 3NEKTPUHECKUMU XapakTepucTukamu. CoeauHenue MoxXeT GbiTh BhINGMHEHO C MOMOLLBIO CBapKW,
CONPECcCOBKN, COBANHUTENBHOMG 3aXKUMa UK ApYIMM MexaHWdeckuM coeguHuTenemM. MexaHuueckoe caeauHe-
HWe AGITKHG MGHTUPGBATL B COOTBETCTBUE & UHCTPYKLMEH UBFOTOBUTENSA. YCTaHOBKA COSANHUTENBHOIO 38XKUMa He
A0MKHA NPUBGCAUTL K NOBPeXAeHU 3NeKTPoAa UN 3asemMnawLLera NposoaHUKA.

MasHbIe CoeaMHEHUA MW NasHbIE AeTanK, KOTOPbLIE 3aBUCAT UCKITYUTESIBHO OT NPUNOCS, He CllegyeT Nnpu-
MEHATb CaMOCTOATENBHO, NOCKONEKY OHU He obecnevuateT TpebyeMyto MexaHYecKyo NPOYHOCTb.

MpuMeYaHune— ECIU NPUMEHAIT BEPTUKANbHLIE ANEKTPOAb), Z0NMKkHA GbiTb 06ecneyeHa BO3MOXHOCTb
KOHTpOﬂH CO8OMHEHUA U 3aMEHbI BepTMKaﬂbHOFO CTep)KHH.

542.4 TNaeHbIN 3a3eMNACLLWIA 3aKUM (LUKHA)

542.4.1 B kagoW yCTaHOBKe, B KOTOPOA NPUMEHSAIOT 3aLLUMTHOS ypaBHUBAHWE NOTEHUMANOR, cneayeT npe-
AYCMOTPETh MMaBHbIW 3a3emMnAoLLUA 325KUM (LUWHA) M K HeMy A0MKHbI GbITb NpUCOeAUHEHD:

- 23N THbIE NPOBOAHMKW YPaBHWBAHWUA MOTEHLUANOB;

- 323eMIACLLIME NPOBOAHWKN;

- 3aLUMTHBIE NPOBOAHWKN;

- MPOBCAHMKN OYHKLMOHANEHOTO 3a3€MNEHUS, NPW HanWuuu.

MpumevaHwns

1 He tpebyeTca HenocpeacTBEHHO NOAKMIOMATE KaXAbIH OTASNbHLIN 3aWMTHEIA NPOBOAHWK K [MaBHOMY 3a38MNs-
OWeMy 3axuMy (LWWWHE), BCNM OHW INEKTPUYECKN CBA3aHbI C HUM Yepes Apyrue 3alyTHbIE NPOBOAHWMKN.

2 [NaBHbIN 333EMNAIOWMIA 33KUM B 304HUN, KAK NPARUNO, NPUMEHRIOT B Lensax (PyHKUMOHANBHOIO 3338MMNeHUs.
OnA MHOPMALMOHHBIX TEXHOMOMMIA 80 PaccMaTpUBAINT Kak Da30ByI0 TOMKY NOAKNHOMEHUA WHPOPMALVOHHON CeTn K
333eMUTENIO.

542.4.2 JonxHa BbITs NpeaycMoTpeHa BO3MOXHOCTs MHAVBUAYANBHOTO OTCOEAVHEHWA KaXAOro NpoBog-
HWK& NPUCoeAUHEHHOIC K rNaBHOMY 3a3eMnsoemy aaxumy. CoeguHeHne A0MKHO ObITk HAAEXHLIM, a 0TCOEaN-
HEHWE BbINCAHATLCA C MOMOLLbIE WHCTPYMEHTA.

MprMeyaHne— OrcoeguHeHne 0T MMABHOM 333EMSIIOLLETO 3AKUMA [OMKHO BbiTe YAOGHEIM Ana nposege-
HUA M3MEPEHUA COMPOTUBNEHUA 333eMNAILLETO YCTPONCTRA.

6
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543 3awUTHbIE NPOBOOAHMKN
543.1 MMHUMaNbHOe ceMeHne

543.1.1 CeveHue NOOro 3aWwmnTHOrC NPOROAHWKA AOMMKHO YACBNETBOPATL YCNOBWAM aBTOMaTUYECKOre
OTKMHOMEHWUSI NMUTAHKUS B COOTBETCTRME € yKasaHuamn M3K 60364-4-41 (nogpasgen 413.1) U aonxkHo obecneyu-
BaTk CTOMKOCTbL K MPOTEKAHUH TOKOR KOPOTKOIO 3aMbIKaHWS.

CeueHue 3aWwUTHOrS MPOBOAHUKA PACCHWTHIBAKOT B COOTBETCTBWE C yKazaHusamu 543.1.2 unu euiburpaioT ne
Tabnuue 54.2. Takke cnegyert BbINONHATL YCioBua 543.1.3.

3aXMMbl ANA 3aLLUMTHBIX NPEBOAHWKOB A0NMKHBI COOTBETCTBOBATE MX pasMepam B COOTBETCTBUM C BbIOOPOM
Mo yKasaHUsIM HACTOSLLEro NYHKTA.

B cucteme TT, rae 3a3eMnNTeNIM UCTOUHMKA NMMTAHUS U OTKPBITBIX NPOBOAALLMX HacTel NoTpebuTens Hesasu-
cumMebl (eM. 312.2.2), nnowads nonepevHoro ceveHns 3alluTHBIX NPOBOAHWKOR A0MKHA ObiTh He MeHee:

- 25 MM? Ansa Meau,

- 35 MM 4N18 aNKOMUHS.

Tabnwuua 54.2 — MWHUManNEHOE CeveHVe 3aLUTHBIX NPOBOAHWKOR

MuHnmaneHoe cevueHne COOTBETCTBYHLWErD 3aWUTHOIO
NPOBOAHWKA, BbINONHEHHOrO,
CeueHue NUHBRHbIX NPOBOOHUKOB S, Mm2
MM2
M3 TOro e martepuana, uto u U3 MaTepuana, OTAUYHOIo o1
SIMHEAHBIA JNIMHEHHOro
S<16 S kqlkz*S
16<8<35 16" kylky*16
8 >35 St kqlky,* SI2

* ki — 3HauyeHune koadpduuneHTa k AnA NUHERHOro NPOBOAHMKA, PACCUUTAHHOrO NO hopMyne NPUIokKeHUs
A.54.1 HacTosiwero cTaHaapTa wnu BaaToro M3 Tabnuubl A43 MIK 60364-4-43[5] B COOTBETCTBMM C MaTepuasnom
NPOBOAHWKA W W3ONALMM;

k> — aHaveHue kosthuumeHTa k ANs 3aWMTHOMO NPOBOAHWKA, BLIGPaHHOTO U3 Tabnuy A.54.2 — A 54.6 HacTo-
AWEro CTaHgapTa B COOTBETCTBUM G YCNOBUSIMW NPUMEHEHMS.

1 Ans PEN-NpoBOAHUKE, YMEHBILEHWNE CeYSHUSA BOIMOXHO TONBKO MPW BINOMHEHWM OrPAHMMEHUI N0 BBIGOPY
ceyeHUn HeWTpanbHOro npoeoaHuka {cm. M3K 60364-5-52 [6]).

543.1.2 CevyeHure 3alLMTHLIX NPOBOAHWKOB ACMKHO BbITb HE MeHee YeM:
- CeYeHUs, BbIBpAHHOro B COOTBETCTBME ¢ yKasaHuaMn MOK 60949;

- UMK CEYEHUA, pacCUMTaHHOrO Mo HUuxXecnedytolLen opmMyne, NPUMEHSIIOT TONBKS NPy BpeMeHun cpabaThl-
BaHWSA 3aLL1TLI He Bonee 5 ¢

k b

rae S— ceveHue, MM
I — 3HaveHwWe ToKa [NyxXoro KOPOTKAro 3aMbIKAHUSA, KOTOPBIA MOXET NPOTeKaTk Mo Lenu 3alliuTsl, A;
t — Bpemsi cpabaTbiBaHWA 3aLLUTHArC YCTPOKMCTBA, C.
Ecnu B peaynkraTe pacyeTta nony4yatoT HeCTaHAAPTHOS 3HAYEeHUE CeHeHUs NPOBOAHMKA, TO BeIBMpatoT Bru-
Xalilwee Bonbluee aHaueHue,;
k — koadpuLMeHT, 3aBUCALLUIA OT MaTeplana 3aLUTHOrS NPOBOAHWKA, U30NALMK, NPUNErAoLLMX YacTel,
Ha4ansHOW 1 KOHeYHOW TeMnepaTyphl (PAcUET K CM. MPUNGKEHUe A).

MpumeyaHusa

1 CnegyeT yunTbIBATH TOKOOIPAHMHEHME 33 CHET MMNEAAHEa Lenn W orpaHudeHve f2f annapaTom 3almTsl.
2 YKalaHvs no orpaHMyeHnio TEMNEPATYPbl BO B3pLIBOONACHLIX cpeaax npueeaeHs B [3].
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3 Onn kabeneii ¢ MMHepansHOW usonsaumeri [9] B cnyyae, KOrga CTOMKOCTE K TOKY KOPOTKOTO 3aMBIKaHWUA MeTansiuv-
4ecKon o6onovkn kabena Gonblue, YeM Y NPOBOAHUKOB Lenu, He TpebyeTca pacCunThBaTe CeveHUe MeTannu4eckon
060NOUKN, WCIONB3YEMON B KAUECTBE 3AMTHOIO NPOBOAHUKA.

543.1.3 CeueHune nioboro saLmMTHOrC NPOBOAHWVKA, KOTOPLIY He SIBNAIETCS XKu1oW kKabens iy He NponoxkeH
8 obLel 0BoNouUKe C NPOBOAHMKAMU LIENK, AOMKHO ObITh HE MeHee:

- 2,5 MM? Cu vnn 16MMPAl, eCnn ecTh MeXaHNYeckas 3alluTa,

- 4 MM? Cu vk 16Mm2Al, eci MexaHUYeckan 3alluTa oTCYTCTRYyeT.

n pvwmevaHune — 370 HE UCKNIoYAeT BOIMOXHOCTE MCNONB30BAHUS CTalK B KAYecTBe 3aWUTHOIO NPOBOAHVKA
{cm. 543.1.2).

3aWMTHLIR NPOBOAHWK, HE ABRNSIOLLUACA YacTbio Kabens, CYUTAeTCH MexaHU4ecky allmlleHHbIM, €GN OH
nponoxex B Tpybe, kopabe unu apyrum nogobHeIM Cnocobom.

543.1.4 Ecny 2aluUTHBIA NPOBOAHUK ABASETCH OBLUUM ANSA ABYX UNu Gonee uenen, To ero ceveHne Bulbupa-
KT creayownm o6pasom:

- paccUUTHIBAIOT B cCOOTBETCTBME C 543.1.1, UCX0AA M3 MaKCUManbHC OXUOAEMOro ToKa KOPOTKOro 3aMblKa-
HWA U BpEeMEHU OTINIOUEHUS Lien Ui,

- BbIGUpatoT no Tabnuue 54.2 no aTHOWEHUIO K LIeNW ¢ MaKCUMasTbHbIM CeHeHUEeM NPOBOAHUKOB Lenu.

543.2 Tvunbl 3alWUTHLIX NPOBOAHUKOB

543.2.1 3aWnTHBIE NPOBCAHVKKY MArYT BbITh NpeACcTaBNeHbl OOHUM M3 HUKecneayoLWmX TUMNOB UK UX KOM-
EuHaumed:

- NIPOBOAHUKM (KWSTbI) MHOTOXUNBHOTO Kabens;

- N30NMPOBAHHbLIA WU Fofbld NPOBOAHKK, KOTOPLIM NponockeH 8 obLuel 06onouke ¢ pabouumn NpoBoa-
HUKaMU;

- CTALMOHAPHO NPONOKEHHLIE FeNbIe UMK U30NUPOBAHHLIE NPOBCAHUKY;

- MeTanu4eckue o6oouku kabenen, akpaHol kabenel, GpoHs kabenen, NPOBOSIOYHAA ONMeTka, KOHLEHTPW-
Yeckue NpoBOAHWKN, MeTanmdeckue TpyGel, 06beKThI, YACBNETBOPAIOLLUE NONOXKEHNAM NepeHUCTIeHUsM a)u b)
543.2.2.

MpumeyaHue— Cm. 543.8 Mo UX paciiol IGKEHNID.

543.2.2 Ecnu B yCTAHOBKE €CTb HW3KOBOMbLTHbIE YCTPOIUCTBA 3aLLUTbI U yripasneHust {cM. MOK 61439-1 u
M3K 61438-2) nnu wuHonpesoab! (cM. MOK 60439-2), To ux metannuyeckve oboncyku nnu pambl MoryT ObiTb
MCNOJIL30BAHbI B Ka4YecTBe 3aLMTHBLIX MPOBOAHWUKOB MPU OAHOBPEMEHHOM BHIMOMHEHUU HIKeceayoLMX
YC/TOBWIA:

a) 3NeKTpUHecKasi HeNPEPbLIBHOCTb NPEQYCMOTPEHA KOHCTPYKLMEN MIW YCTAHOBKOW OONONHUTEbHBIX Nepe-
MbIYeK TaKuM oBpa3om, YTo obecrnevnBaeTes 3alinTa OT MEeXaHUYECKUX, XUMUHECKUX U BNEeKTPOXUMUHECKUX
nospekaeHNi;

) OHW YOOBNETBOPAIT YKaszaHusM 543.1;

) AomkHa BbITb NpeAycMoTPeHa BOIMOXKHOCTL NOAKITIONEHWS APYTX 3aLLMTHEIX NPOBOAHUKOB B Npegyc-
MOTPEHHbIX TOUKAX.

543.2.3 B kavecTBe 3aLLUWTHLIX NPOBOAHWKOB W 3aLLWTHEIX MPOBCAHUKOBR YpaBHWBAaHWS MOTEHLMANos He
creayeT UCMonkL3osaTs cnedylolue MeTan IMyeckue YacTu:

- TpyBbI CUCTEM BogocHabXEeHNS;

- TpyGOMNpOoBOAR! C FOPIOHUMU ra3amu U SKUAKOCTAMMN.

Mpumevanue 1 — KatogHyw sawmTty cm. 542.2.6;

- KOHCTPYKUWK NCABEPKEeHHbIe MeXaHWYEeCKUM Harpyskam B HOPpManbHbIX YCNOBUAX;

- rbkne N MArkue rMpoBOAHKKA, 38 UCKIOYeHUeM CreLnanbHo NpeaHazHadeHHbIX AN 3TUX Lenei;
- TMBKK1e YacTi;

- NoAgAepKVBaIoLLME KOHCTPYKLUW SNEKTRCNPOBOAOK, kKabenbHele NOTKW 1 KabenbHBIE NeCTHWLBI.

MpumedaHune 2 — [lpyMepbl 3aWMTHLIX NPOBOAHWKOB, BKMIOYaA 3aWMTHLIE NPOBOAHWKA YpaBHUBaHWA
NOTEHUWANOB, NPOBOAHWKNA 3ALMTHOIO 3a38MMNeHVS 1 383eMNsAILLMe NPOBOAHNIM, OTHOCATCS K CNyw|alo, koraa ux npu-
MEHSIOT AN 3aWUThl OT NOPAKEHUA BNEKTPUHECKUM TOKOM.

8
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§43.3 3nekTpuieckasn HenpepbIBHOCTL 3aWUTHLIX NPOBOAHUKOE

543.3.1 3al1THbIe NPOBOAHWKN A0MKHbEI BbITh COOTBETCTBYIOLWMM 06pa3om salyLLEHbl OT MEXaHWUY ECKMX
NoBPEXASHWUNA, YXYALLIEHWS COCTOSHUSA Y3-33 XUMUYECKUX W 3NEKTPOXUMUYECKUX BO3ASACTBUNA, 3NEeKTPOAUHAMU-
YECKUX U TepMoaUHAMUYECKUX CUS.

Kaxgoe coeguHeHue (Hanpumep, 6onToBbIE COBAUHEHWA, 3aXKUMBI) MEXAY 3aWUTHLIMW NPOBOAHUKAMUW UK
MENY 3aLLMTHBIM NPOBCAHWUKOM U OpyrvM oBopyaoeaHueM AomnkHo abecneursaTh Ha ANUTENbHBLIA NepUoa snex-
TPUMECKYIO HEMPEpPLIBHOCTb W COOTBETCTBYIOLLYIC MEXaHUYECKYHO MPOYHOCTL W 3awuTy. BonThl, coeguHaloLLne
3alUMTHbIE NPOBOAHUKK, He credyeT NPUMeHsITL AN APYroi Lenu.

CoeIMHeHUS He A0TTKHbI BbINONHATE NAAKONA.

MpumeyaHwne—Y BCEX ANEKTPUHECKUX COeOUHEHWIA JOMKHEI BbiTh YAOBNETBOPUTENEHASA TENMOBAasA EMKOCTb
M MEXaHWYECKas NPCYHOCTb, |TOBBI BbIASPKMBATE NMOBYI0 KOMBMHALMIO TOKa/BpemMeHM, KOTOpbIi MOXeT Npou3onTn
B NpoBcAHKKe unu B kabene/obonovke ¢ camol BonbWOW NNOWEARID NONEPEYHOIe CeveHms.

543.3.2 CoeavHeHWs 3aWWTHBIX NPOBCAHWKOR ACGNKHbLI BbITh AOCTYMHEIMI ANS 6CMOTPA U UCMbITaHWA 3a
UCKMIOMEHWEM CoeaNHEHWIA:

- 3anCnHEHHbIX KOMNAYHAOM;

- HAXOOALLMXCA B 3aKPbITLIX MONOCTSX;

- B MeTannuyecknx Tpybax, kopobax nnm cGopHbIX LLWH;

- BbINO/HEHHbIX CBAPKGOA;

- BbING/IHEHHbIX ONPECOBKOIA.

543.3.3 B uensix 3alWWTHIX MPOBCAHWUKOB He crieyeT YeTaHaBNMBATL OTKINIOHAKLLWE YCTPOWCTBA, OAHAKO
B HUX MOTYT BbiTh COSANHEHUS, NpeaHa3HaYeHHbIe AN NPoBeAeHNA MCNbITaHUA U pasbupaemble ¢ NOMOLLLIO
WHCTPYMEHTOB.

543.3.4 B cnydae ocyLlecTBNeHUs1 MOHUTOPWHIA 3a3eMNEeHUs, 03HaYyeHHble YCTpolicTBa, (Hanpumep,
AATHUKY, KATYLLKW, TPaHChopMaTapbl ToKa) He cneayeT BKNHATh NOCNeA0BaTENBHO B LEMNb 3ALUMTHBIX NPoBOI-
HWKOB.

543.3.5 OTKpbIThIE NPOBOASILLUME YACTY annapaToB He A0MKHBI UCNONb3CBATLCA B KAYECTBE 3aLLUTHBIX Npo-
BOAHWKOB ApYyroro o6opyaoBaHWs, 3a UCKNIOHYEHNeM yYKasaHHoro 543.2.2.

543.4 PEN, PEL unn PEM- npoBOaHUKKU

MpumeyaHwne— lockonbky 3TU NPOBROAHUKA BINONHSIOT AB& dhyHKUMM thyHkumio PE-nposogHuka n N- | L- unn
kak M- npoBogHWka, foniHel BbiTe paccMoTpeHbl BCe TpeboBaHUA MPUMEHWUTENBHO K COOTBETCTBYIOMM (DYHKUMAM.

543.4.1 PEN, PEL vnn PEM- NpoBCAHNKUA MOXHO NMPUMEHSTL TOMBKO B CTALUMOHAPHBLIX YCTAHOBKAX U €
TOUKM 3pEHUSt MEXaHUYECKOI MPOYHOCTU NX CEYEHUE JOMKHO BbITb He MeHee 10MM2 no Cu unu 16 MM no Al

MpumevdaHnsa

1 Mo NpMYMHEM 3NEeKTPOMATHUTHOW COBMECTUMACTH, PEN-NpoBogHUK He cneyeT NPpUMeHsTL Nocne TOUKW BeoAAa
B ycTaHoBky (cm. MOK 60364-4-44 (nyHkT 444.4.3)).

2 B cooTReTCTBUM C yKalzaHUsIMK [4] He gonyckaeTcs npumeHaTs PEN, PEL unv PEM- npoBogHuku BO B3pbIBOONAC-
HbIX 30HaxX.

543.4.2 Usonauna PEN, PEL nnn PEM- nposogHKKa gornkHa ObITe paccyMTaHa Ha HanpsbkeHUe NMHeNHbIX
NPOBOAHWMKCE,

MeTannuyeckne oBonNOYKW 2NeKTPONPOBOAOK He cneayeT Wenonb3oeaTk B kavectse PEN, PEL wnw
PEM- nposogHuKa, 3a cknioYeHWemM cBOpHBIX LWUH, cooTBETCTBYOLNX TpeBosaHuam MOK 60439-2 n wuHonpo-
BOOOB, COOTBETCTBYIOLLUX TpebosaHnaM M3K 61534-1.

MprvmMedaHue—BoONPOCL ANEKTPOMArHWTHON COBMECTMMOCTH, BOSHUMKAwlWe npu Beoge PEN, PEL unn
PEM- npoBogHMKa BHYTpb OGOpYLOBEHWS ABNAIOTCA NPEpPOraTMBON TEXHWYECKOTO KOMUTETA NO COOTBETCTBYIOWEMY 06O0-
PYOOBAHWIO.

543.4.3 Ecnu nocne TOYKM YCTAHOBKU thYHKL MW HEATRANLHOMo/ cpegHer TOUKW NUHEeAHOre W 3alMTHOro
NPOBOAHWKOB BbINGNHAT 0TAEbHbIE MPOBCAHWKA, TO HE A0MNYCKASTCA NPUCCEANHATL HEATPANbHBIN/ cpeaHen
TOMKW/ MMHERHEIN NPOBOAHWK K 3a3eMNeHHol YacTu ycTaHoskn. OgHake, moxHo n3 PEN, PEL unn PEM- npoeog-
HVKka chopMUPOBATE HECKGNLKG HEATPAMBHLIX/ CPBAHRN TOUKW/ NMUHEAHBIX U 3ALLUTHBIX MPOROAHWKOB.

PEN, PEL unu PEM- npoBogHWK B 3TOM Cliydae A0IMKHBI NRUCOEAMHATD K 3a3KMMY MINW LUKHE, NpeAHa3Ha-
YeHHON 4N5 3alWMTHOO NpOBOAHMKE (CM. pUCYHOK 54.1a), ecnn HeT CneuUManbHOro 3akmMa Unu LWnHel NnpegHas-
HayeHHow Ans npucceauHerust PEN, PEL unu PEM- npesoeaHWka (NpyMepbl AaHbl Ha pUcyHkax 54.1b 1 54.1c).
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Pucyrok 54.1¢ — Mpumep 3
FPL| — MnaeHbiti pacnpegenuTenbHblid WUT

MpumMmedaHune—B cucTemax ¢ 6e30NacHbIM HANPSIKEHWEM MOCTOSIHHOMG TOKA, HANPUMED, B TENEeKOMMYHU-
KauMoHHbIX, HeT PEL unin PEM-nposogHuka.

543.4.4 CropoHHMe npoBocgsalpe Yyacth He MOryT ucrnonbsoBars B kavectse PEN, PEL vnn PEM-npo-
BOOHWKA.

543.5 CoBMelLeHHOe 3alluTHOE W (hYHKLUOHANbHOe 3a3eMheHue

543.5.1 MNMpu npumMeHeHUn 0EbEANHEHHBIX 333eMNAOLLMX NPOBOJHWUKOB 3ALUMTHOIO U (hYHKLMOHENBHOM
3a3eMNeHnn, B NepPBYK CUePEAL CNeAyeT BRINOMHATL TpeOOBaHMA K 3aLUMTHBIM NPOBOAHWKaM. TpebosaHus,
OTHOCALLUMECH K hYHKLMOHANBEHOMY 3a3eMMEeHUI0 BLINONHAIOT B BononHexue, (cM. M3K 60364-4-44 (paspen 444)).

B cucTemax NOCTOAHHOIO TOKa AN MHEOPMaUMOHHBIX TEXHONOTMA PEL vnu PEM-npoBOaHNK TaIOKe MOMHO
NPUMEHATB, KaK 06bEANHEHHBIA ANA hYHKUMOHENBHOTO W 3aLUWTHOTO 3a3eMMeHMs.

NMpumeuyaHue—TogpobHyio nHbopmauuio cM. M3K 61140 {nyHkT 7.5.3.1}).
543.6 TokM B 3alUTHBLIX 3a3eMNAIOWMX NPOBOAHUKAX

MPOBOAHMK 3ALMTHOIO 3a38MITEHUA HE CNeayeT NPUMEHATE B Ka4eCTRe NPOBOASILErc NyTW ANA TOKa B
HOPMENbHBIX AKCNMYaraLUMOHHbIX pEsXMaXx {HanpuMep, B COBANHERUAX C (PUNLTPEMK, YCTAHOBNEHHbIMW NO COCH-
paXXeHUAM SNEeKTPOMArHUTHON COBMECTMMOCTM), cM. Taioke M3K 61140.

Ecnu B HOpManbHOM 3KCMMyaTaLMOHHOM pexumMe ToK npeBbiiuaeT 10 MA, To cneayeT NPUMeHsITe yeuneH-
HbIA 3aLMTHBIA NpoBOAHMK (CM. 543.7).

MpumedaHue— EMKOCTHbIE TOKM YTEMKW, HANPUMEDR, CO30aBaeMble KaBenamMu Uy OsUratensimu, OMmKHb
BbiTh YMEHBLLIEHK NPYU MPOEKTMROBAHUM YCTAHOBKM U 0BOpYAOBAHMA.

543.7 YcuneHHble 3aIWWNTHbIE NPOBOLHUKM NPU TOKAX YTEYKU npesbiwarowmx 10 mA

[Mpw NOAKNKINEHUN CTALNOHAPHOIO 0BOPYAOBAHNUA € TOKAMW YTEYKN, NPEBbILAILMMY 10MA, K 38LUVTHBIM
NPOBOAHWKAM NPeabaBNAKT cneaytowme TpeboBaHus:

- ecrin y 060pyA0BaHUA £CTb TONBKO OAHA TOMKA {TEPMUHAN) AN NOAKITIOHEHVA 3ALMTHOIO NpOBOAHMKA, TO
ero ceueHne gomkHo BbiTs He MeHee 10MM? no Cu unn 16 Mm2 no Al no Bcetlt AnuHe.

MpumevaHnne 1 — PEN, PEL nnu PEM npoeoaHuk, BbIBpaHHbIi B COOTBETCTBUE C TpebosaHuaMA 543.4,
OOMKEH YAOBNETBOPATL WU 8TUM TpeBopaHWaMm;

- echun y oBopyloBaHUS €CTb BTOPan TOUKA (TEPMUHAN) Ansl NOAKNIOYEHNS 3aLUMTHOIO MPOBOAHWKA,
AOMNXEeH ObITh NpONoXeH BTODOI?I 33[.!.Wl'l'HbIl7| NPOBOAHWVK MUHMMAJIBHOIO CeYeHus, Tpe6y9M0ro ans 3awntel OT
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KOCBEHHOrO MPUKACAHWUS A0 TOUKY, TOe CeYeHUe 3aLLMTHOrS NPOBOAHMKA AOMKHO BbITh He MeHee 10mMM2 no Cu
unu 16 mm? no Al

Mpumevyanne 2 — B cucteme TN-C, rae HeWTpaneHbH NPOBOAHUK OBbLEAWHEH C 3AWUTHBIM NPOBOAHUKOM
B8 eAuHbIl PEN-nposogHiK Ao 3axuma 0bopygoBaHysA, TOK 3aLWKWTHOTO NPOBOAHUKA PACCMATPUBAIOT KakK TOK Harpysku.

Mpumedanne 3 — ObopygoraHve ¢ BONbWNMN TOKAMM YTEYKU MOXKET ObiTb HECOBMECTUMbIM C YCTEHOBKA-
MK, B KOTOPbIX NPUMEHRAIOT 3aLWTHLIE YCTPONCTBA gndipepeHunanbHOro Toka.

543.8 PaamelweHune 3alMTHLIX NPOBOAHUKOB

Ecnun AnNA 2alnThel OT NCPaKeHWA 3NeKTRUYEeCKUM TCKOM NMPUMEHAOT yCTDOﬁCTBO 3dLlUWTEI OT CEEPXTOKA, TO
3aLWMUTHEIA NPOBOAHUK ACIKEH BbiTb 06beAMHEH C hasHbIMU NPOBOAHUKAMI WK NPOSIOXKEH B HENOCPEACTBEHHON
Gnn3oCTu.

544 3awuTHbICe NPOBOAHMKN YPaBHMBaHUA NOTeHUManoB

544.1 3aWKnTHLIE NPOBOAHMKN YPaBHUBaHUA NOTEHUMAMNOR, NPUCOsQUHAEMbIe K FMaBHOMY
3a3eMNAoLLeMY 32KUMY (LUMHE)

544.1.1 CeyeHue salMTHLIX NPOBOAHUKOB YPABHUBAHUA NOTEHUMANOB, KOTOPLIE NPUCOBAUKHSIOT K FNaBHON
333EMJ'IF|IOLU,9I71 UinHe (FSLU),EIOJ'I}KHO 6bITb HE MEHee NOICBUHbI CeYSHWA CaMOora GOJ'IbLLlerO 3aLUTHOrO NPOBOAH-
Ka YCTaHGBKW W HE MEHEE!

- 6MM? ne Cu;

-unw 16 Mm2 no Al:

- unu 50 MM’ Mo cTanm.

CeyeHue 3alUTHbIX MPOBOAHUKOB YPaBHUBAHUA NOTEHUMANoB, KoTopblie NnpucoeguHsoT K M3LU He gomkHe
BbITb GonbLUe 25mM? Cu UNK BKBMBANEHTHOTD AMA APYTUX MaTePUanos.

544.2 3allnTHbIE NPOBOAHUKU YPaBHUBAHUA NOTEHLUANOB ANl AOMNONHUTENIBHOTO YPaBHUBAHUA

544 2.1 MNporoAUMOCTL NPOBOAHKKA YPABHUBAHUSA NOTEHLIMAMNOB, COeAUHAICLLIEro ABe OTKPIThbIEe NpoBoAd-
Wwue 4acTH, AomkHa BbITh HE HWKE MMHUMANBHGA NPOBOAWMOCTW 3aLIMTHOTO NPOBOAHMKA U3 NMPOBOAHUKOB,
NPUCOEAUHEHHBIX K OTKPBITbIM MPOBOAALLNM HaCcTAM.

544 2.2 MNpoBoauMocTh NPOBOAHWKE YPABHUBAHWA NOTEHUMASICE, COSANHSIIOLLErO OTKPbLITYIO MPCBCAALLYHD
YaCTh U CTOPCHHICK MPOBOASALLYIO YACTh, ACMKHA BbITh HE HUXE NPOBCAUMOCTU COOTBETCTRYIOLLIErO 3aLLWTHOMO
NpeBOAHUKA NONOBUHHOIO CEYEHUA.

544 2.3 MNpoBogHUK YpaBHUBAHWUA NOTEHUMANOB, COEAWHAIOLLMIA ABE CTOPOHHWE NPOBCAALLWE YacTu, 4on-
*€eH cooTeeTcTBOBaThL TpeboBaHuam 543.1.3.
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Mpunoxenune A
(o0a3aTensHoe)

PacueT koaddpuumnenTa k no 541.1.2
{cMm. Taloke MIK 60724 u MOK 60949)

KoadhpmumeHT & paccumThiBaloT Mo crneaytolei dopmyne

k‘lw.
P20

e
B+9i_

rme Q — obbeMHan TeNnoeMKOCTE MaTepuana nposogHuka npu 20 °C, Jw/C - MmS;
B — BenuunHa, obpaTHas TemnepaTypHOMy koachdmuneHTy nposoaHuka npu 0 °C, °C;
Pop — YAENBHOE 3NEKTPNHECKOe ConpoTUBNEHWe nposogHuka npu 20 °C, Om - mm;
6; — HavanbHaa TemnepaTypa nporoaHuka, °C;
0; — KOHe4Haa Temneparypa, °C.

Tabnwnya Ab54.1 — 3naqeHusa napameTpos NPOBOAHWKA ONA PA3NUYHBIX MATEPUANOB

Matepnan B2, Q2 Pac, Q,(B + 20°C)
NPOBOAHMKA °C OK(°C - Mm®) OM-MM B
Meab 234,5 3,45-1073 17,241-1078 226
ANKOMUHWA 228 2,51073 28,264:10-8 148
Crans 202 3,8103 138-1078 78
2) 3nageHus MPUHATHI N0 M3AK 60049,

Tabnuya ABS4.2 — B3HaueHue kosdhduUMEHTa K AN M30NMPOBaHHBIX 3aWMTHLIX NPOBOAHWUKOB, HE SIBRMAOWMUXCS

XKUNOM Kabensa u He NPOMNOKEHHbIX COBMECTHO C APYIMMM Kabensmu

Temneparypa, 3nauenne k% ANs NPOBOAHWKA M3
oD
H3onauns nposoaHnKa c? meau AnioMUHUA cranu
HavaneHan KoHeuvHas
70 °C 30 16011403} 14371332 95/882) 521492)
Tepmonnact {PVC)
90 °C 30 180/1402) 143/1332) 95/883) 52/493)
Tepmonnact {PVC)
90 °C 30 250 176 116 64
{XLPE nnn EPR}
60 °C 30 200 159 105 58
Peakronnact
{Pe3wHa)
85 °C 30 220 166 110 60
PeakTtonnact
{Peavnna)
185 °C 30 350 201 133 73
CuNuKoHOBas pesnHa

a) HwkHee sHadenne aano ana MBX msonaumn npoBoaHWKOB ceuenmem Bonee 300 mm2.
b) MpeaenbHble TeMNEpaTypsl ANA MAONALMN PA3NNHHBLIX TMNOB NpuBeaeHs no MAK 60724,
©) bopmMyny pacyeTa k CM. B HAYANE NPUIOKEHWS.
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Tabnuua A543 — 3HaveHne kOIDUUMEHTA K AN HEWSOSIMPOBAHHBIX  3aWWTHBIX NPOBOOHWKOB, HAXOOALWMXCA

B KOHTaKTe ¢ 0BONOYKOM Kabens, HO NPONOXKEHHbIM HE B O6WeM nyuke ¢ gpymimn kabensmMu

3navenne & gns nposoaHMKa 13

TemnepaTtypa,
MaTepuan 600Ky °Ca) Meaun anMUHUA cTanu
kabens
HauyaneHan KoHeunas
Tepmonnact {PVC) 30 200 159 105 58
MNonuatunex 30 150 138 91 50
CSP9 30 220 1686 110 80

2) MpegerbHbIe TeMNepaTypsl ANA N3ONALMN PasnuuHbIX TUNCE NpuBedeHsl no MOK 60724,
k) bopmyny pacueTa k cMm. B Hauane NpuioxeHus.
) CSP — cunaHo-CLLMTBIA NIOMUATUNEH.

Tadbnuua Ab544 — 3unavenve koachduuueHTa kK gna  3aWMUTHBIX NPOBOAHMKOB, SIBNSIOWMXCA XuNol kabensa nnu

NPONCKEHHBIM B OAHOM MyYKe € APYTMMM KaBensamMu unm M3oNMPOBaHHLIMK NIPOROAAMM

3uauenue k% ana nposoaHuka ua

TemnepbaTypa,
Maonauma NPOBOAHUKa c” Megn ANKMHUHKUSA cranu
HauaneHas KoHeuHas
70 °C 70 160/1402) 115/1032) 76/682) 42/372)
Tepmonnact {PVC)
90 °C 20 160/1402) 100/862) 66/572) 36/312)
Tepmonnact (PVC)
90 °C 90 250 143 94 52
(XLPE wnu EPR)
60 °C 80 200 141 93 51
Peaktonnact
{Peanna)
85 °C 85 220 134 89 48
Peaktonnact
{Pe3nna)
185 °C 180 350 132 87 47
CunukoHoBas pesuHa

) HyHee 3Havenne JaHo ansa usonsuwn MBX NpoBCAHVKOB ceueHnem Gonee 300 Mm2,
b} MpegenbHbie TeMNEPATYPBI ANA M3ONALNMN PA3NNHHBIX TUMOB NpuBEaeHbl no MAK 60724,
©) Gopmyny pacdeTa k cM. B Hauane NpUNoXeHMs.,

Tabtnuuya AB545 — 3HauyeHve kosdduUMeHTa K Ana 3alMTHBIX NPOROAHMKOR, TAKWX KaK MeTarnnuyeckas 6poHs

kabenf, Metannuueckas obonovka kabens, KOHUEHTPUHECKUE NPOBOGHWMKN W .M.

TeMﬂepa)Typa, 3Hauenvie k) gna nposogHuka na
°ra.
Waonsumua kabens c Menu anoMUHUA CBUHLA cTanu
HavaneHan KoHeuvnasn

70 °C 60 200 141 93 51
Tepmornact (PVC)

90 °C 80 200 128 85 48
Tepmornact (PVC)
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Oxouvantie mabnuuef A.54.5

Temneparypa, 3HaueHne K°) nns NpoBOAHUKE M3
MSOJ‘IHLIMFI kabens Ca) Melun anlMUHKUA CBUHUA cTanu
HavansHan KoHe4Hasn
90 °C 80 200 128 85 46
{(XLPE vnun EPR)
80 °C 55 200 144 95 52
PeakTonnact
(Pesuna)
85 °C 75 220 140 93 51
PeakTonnact
(Peauna)
MwHepanbHas
Tepmonnact (PVC) 70 200 135 — —
obonoyka?
MuHepanbHas 105 250 135 — —
HEeW30SIMPORAHHAs

8 MpegesibHele TEMNEpPaTYpLl AN W30MAALMKM PasiMuHLIX TMNOB NpueeaeHsl no MOK 60724,

b) YkasaHHble BEMUUMHBI MOXHO NPUMEHSTH ANS HEW3ONUPOBAHHLIX NMPOBOAHWKOR HE3AWMIEHHBIX OT NPUKa-
CaHMS UMK HaXOAALWMXCS B KOHTAKTE C FOpIOUYMMM MaTepuanamm.

°) GopMyny pacHeTa k CM. B Ha4ane NpUIoKeHms,

Tabnwua A54.6 — 3navyenne koadrumeHTa kK Ana HEM3ONUPOBAHHLIX NPOBOAHWKOB, KOMAA YKA3aHHbIe Temnepa-
TYPbl HE CO34al0T YIpo3bl MOBPEXAEHUs HAXoAsawmxca e6NU3M MaTepuanos

MaTtepuan npoBogHUKA
Menp ANIOMUHNY Cranb
Yenosun HavansHas
NPUMEHEHNA TEMNEeparypa. | MaxcumaneHas k MakcumanbHas Kk MakcumansHas k
¢ Temneparypa TeMnepaTtypa TeMneparypa
(koHeuHasn {koHeYHagn (koHeuHasn
TeMnepaTtypal, Temneparypa), Temnepartypa),
OC 9 Uc
OTKPBITO W Ha Orpa-
HWYEHHbLIX YYACTKaX 30 500 228 300 125 500 82
HopmaneHsie ycno-
BUA 30 200 159 200 105 200 58
rMoxapoonacHole
30HbI 30 150 138 150 91 150 50
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MpunoxseHne B
(cnpaBovHoe)

MpymMmep pasMellleHUA 3a3eMNAKOLLEr0 YCTPONUCTEA
W 3aLUMTHLIX NPOBOAHUKOB
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OGosHaverne HaumeHoBaHue cocTaBHbIX HACTEA SNEKTPOYCTAHOBOK MpumMeyaHue
C CTOpPOHHAA NpoBOAAWAN 4acTb
C1 MeTtannuyeckue BogonpoeogHele TPybbi Unu Tpybbl TennoueHTpanm
C2 MeTtannu4eckne Tpybbl BOAOOTREAEHUS
C3 MeTtannuyeckue TpyObl ra3ocHabxeHnsa € U3ONUPYIoLLEN BCTaB-
KOW
C4 KoHavnumoHuporarnve
Cs Cuctema otonneHus
C6 MeTannuueckne BogonpoBoaHble TPybbl, HanpumMep, B BaHHoi | Cm. 701.415.2 [8]
c7 MeTtannuqeckne Tpybbi BOAOOTBEAEHUS, Hanpumep, B BanHoi | CM. 701.415.2 [8]
D W3onupylowan BCTaBka
rPLY MaBHLIM pacnpeaenuTenbHbIf WWT
PL PacnpegenutenbHbIA WWT MuTasne OT mMaBHOro pacnpepe-
NUTENbHOTO WKUTa
r3u MaBHasa 3a3eMNAWas WKHA Cm. 542.4
avn WrHa AoNOnNHWTENBHOrO YpaBHUBAHUS NOTEHUMaNoB
T1 3aMOHONUUEHHBIM B BETOH UK 3arnybneHHbli B rpyHT dyHaa- | Cm. 542.2
MEHTHLIA 3a3eMNUTenb
T2 3asemMnuTens MOMHUE3aWMTLl NpU HeobxoauMoCcTK Cm. 542.2
LPS Cuctema MOonHWe3awmnTsl {Npy HANUYMK)
PE WwHa(el) PE B pacnpegenurenbHOM WuTe
PE/PEN WwHa({el) PE/PEN B rnaBHoM pacnpegenuTenbHOM LWuTe
M OTKpbITas NpoBOAAWAN YacTb
1 3awuTHLI 3a3emnsaowmii nposogHnk {(PE) Cm. 543.
Mnowaas NONepevHoro ceveHust
cM. 543.1.
Tun 3aWMTHOrO NPOBOAHUKA CM.
543.2.
SnekTpUHeckyo HENpepbIBHOCTh
cM. 543.3
1a BawmTHb NpoBogHvk, unu PEN-npoBogHuK OT cetn {mpu Ha-
nmyumn)
2 3alWUTHEIE NPOBOAHWUKM OCHOBHOM CMCTEMbI ypaeHuBaHma no- | CM. 544.1
TEHUWAanoBs
3 3alUTHEIE NPOBOAHUKN AONONHNTENLHON CUCTEMb! ypaBHUBa- | Cm. 544.2
HUS NOTEHUManoB
4 TokooTBOg CCTEMbl MONMHUe3awmThl (LPS) (npu Hanwuwn)
3asemnAlWYA NPOBOAHNK Cm. 542.3

Ecny ycTaHaBnNMBAaKT CUCTEMY MOSIHWE3alWwmTLl, TO OononHuTenbHble TpeboBanua npuBegersl B M3K 62305-3
nogpasgens 6.1 n 6.2,

MprvmMmeyaHWe— [MpoBoaHNKU PYHKUMOHENEHOTO 3a3emMneHnn Ha pucyHke B.54.1 He nokasaHb..

PucyHok B.54.1 — lMpumepsl pasMeligHWa 3a3eMNAKLLENO yCTPOCTBA OTHOCUTENLHO (PYHAAMEHTHOIO 3a3emMnuTens,
3ALMNTHBIX NMPOBOAHWKOB W 3aLMTHBIX NPOBOAHUKOB CUCTEM YPAaBHUBAHWA NOTEHLWASIOB
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MpunoxsHue C
{cnpaso4Hoe)

3asemnnAoWwue aNeKTpoabl Xene3o06eToHHbIX hyHaaMeHTOR

C.1 O6wue TpeboBaHUA

Y 6eToHa, NPUMEHSABMOro AnA COOPYKEHWA (DYHAAMEHTOB 34aHUA, eCTb OnpegeneHHas npoBOAUMOCTb U, Kak
NPaBUNo, XOPOLLUIA KOHTAKT C OKPYKAIOILMM MPYHTOM. MO3TOMY 9NeKTpodel M3 YEPHOro METanNNa NosiHOCTbIO BCTPOEHHbIe
B 6ETOH MOXHO NPUMBHATE KaK 3a3eMnMTenu, NpyM YCnoBuM, YTo BETCH HE MACIUPYIOT OT IPYHTA ¢ NOMOLWBIO Cneunanb-
HOW Tennousonsauunm unu ApyrvMun cnocobamu. M3-3a xumMuyeckux U duanyecknx athheKkToB, YepHbIW MeTann, cTanb
rOPAYero UVHKOBAHWA N Apyrve MEeTansnbl, BCTPOEeHHble B 6eToH Ha rnyBuHy GoNbwe 5 cM HagexHo 3alMWeHbl OT
KOPPO3UM, NPakTN4YECKU Ha BCE BpeMsl CYLLEeCTBOBaHWA 34aHVS. Takke, rae 3TO BO3MOXKHO, crnegyeT NPUMEHATh NPOBO-
AAlME KOHCTPYKUMW 348HUK.

3amoHonmYmBaHve B 6eTOH (PYHOAMEHTHBIX 3a3eMNAIDWMX 3NeKTPOAOB BO BPEeMs MOHTaXa 34aHuA aBnaeTca
SKOHOMMYHBIM PeLueHUeM NO3BONAIOWMM NONY4UTe XOpPOWUKH 3ademnuTens ¢ 6onblwum cpokom cnyxbel nockoneky:

- 370 He TpebyeT QonONHUTENBHBIX 3eMMAHbIX paborT,

- 2azeMnuTenb YCTAHABMMBAIOT HA MyOuHe, rae HeT OTpULATEeNbHbBIX BUSIHMIA, CBA3AHHBIX C CE30HHBLIMW NOrOAHbI-
MW YCNOBUSIMI,

- obecnevnBaeTCA XOPOLWMI KOHTAKT C rPYHTOM,

- oxBaTbiBAETCA (hAKTUHECKM BCH MOBEPXHOCTE (PYHAAMEHTA 3AaHWS, YTO NPUBOAWUT K MUHAMM3AUMU UMNeaaHca
aasemnuTens,

- ofecneunBaeTcsl ONTMManbHOE PacnoNiOKeHUe 3a3eMIIeHNs 451sl CUCTEMbI MOMHWE3aWwmThbl, U

- C Hayana MOHTAXA 3A4aHMA 3A3EMIMUTENE MOXHO MCNONL30BATEL B KAYECTBE 3a3EMIUTENA ONA SNEKTPUYECKON
YCT2HOBKM CTPOUNNOLWAAKH.

MoMumo achdhekTa 3a3eMneHnsa, 3amMOHONUYeHHble B BETOH (OyHOAMEHTHBIE 3a3eMNsAIOLME ANEKTpoabl obecre-
UMBAIT XOPOoLWylo §a3y Ans OCHOBHOW CUCTEMbI YPABHMBAHUA NOTEHLUMAMNOB.

Mpn MOHTaXe 3aMOHONMYEHHbIX B 6ETOH (PYyHOAAMEHTHBbIX JA3eMITAILMX INEKTPOLOB NpeanaraeTcs BbiNoMHATb
¢negylollMe YKasaHua U pekoMeHdALMK.

C.2 Mpymep NPUMEHEHUA 3aMOHONMMEHHBIX B DETOH (PYHAAMEHTHBIX 3a3eMNAIOLLUX ANEeKTPOA0B

Ecnn $yHAamMeHT 3gaHus JomkeH GbiTe MOMHOCTLIO 3alUMILEH OT NOTEPMU TETUIOBOM SHEPIMKM C MOMOLLLIO U30MNsA-
UMs1 U3 HEMPOBOASAWMX MaTEPUAnoB, unu ecnn HyHAAMEHT AOMKEH UMeTb MMAROUSONSALMIO, HANPUMEP, NPUMEHSIOT
NNacTMaccoBblE NUCTbI TonwmHoW Gonbwe 0,5 Mm, Mcnonb3oBaHue GeTOHHOIO OYHAAMEHTA B KA4YECTBE 3a3eMiuTens
He addcheKkTMBHO. B aTux cnyyasx, MeTannMyeckylo apMaTypy MOXHO NPUMEHSTb 4 3aWUTHOMO YpaBHMBaHWS NOTEHUM-
anoB, & B UENAX 3a3emnenus cneayer NPUMEHsTE APYron 3a3eMnnTenb, HanpuMep, 3aMOHONUYEeHHbIE B 6eToH dyHaa-
MEHTHbIE 333eMNALME SNEKTPOAbl, PACTIONOXEHHbIE HIKE N30NMPORAHHOrO (OYHAAMEHTA, UM PA3MEeLLEHNe 3a3eM-
NEHVs BOKPYT 30aHWs1 UMK 3armyOneHHble B TPyHT (byHOAMEHTHEIE 3a3EMNALWME EKTPOAbI.

C.3 KOHCTPYKUMA 3aMOHONNYEHHDbIX B 5eTOH (DYHAAMEHTHbLIX 3a3€MIIAIOLLMX SNEKTPOAOB

C.3.1 Onsn koHkpeTHbIX hyHASGMEHTOB 6e3 MeTannn4eckon apmaTypbl, KOHCTPYKLUMA 3aMOHOMMYEHHBIX B BETOH
dyHOAMEHTHBIX 3a3eMMSIIOWUX 3NEKTPOAOR AOMKHA COOTBETCTBOBATh TUNY W pasmepamy dyHaameHTa. MNpeanocyreHne
cneayer OTAaRaTh 3aMKHYThIM KOSbLUEBBIM KOHCTPYKUMAM, COCTOALMM M3 OAHOTO NN HECKONbKUX KOMeW W npamoy-
ronbHbLIM KOHCTPYKUUSIM C NWHEWHbIMW pasmepamMu 4o 20 m.

C.3.2 Y1066l M3bexaTb CHWKeHWA (MeHee 5 CM) paccTosiHUA A0 rPyHTa, 3aMOHONWYEHHbIX B 6ETOH NPOBONOYHbIX
ANEKTPOAoB, crnegyeT NPUMEHATL cneunanbHele cpegcTsa. ECnv B kayecTBe SneKTpogoB MCMONb3yHOT NONocy, TO OHa
JonxHa BeiTe 3aduMKCcMpoBaHa OTHOCWMTENBLHO Kpasd, Takum obpasom, uTobbl nabexate obpasoBaHusa nonocteil Gea
6eToHa nog nonocoi. Ecnu  npucyTcTByeT apmaTypa, NPOBOMNOYHbIE 3MEKTPoAbl GOMKHEl BbITh CKpenneHsl ¢ HER ¢
NPOMEXyYTKaMK He Gonee 2 M. CoegnHeHnst QOMKHbI OblTh BLINOMHEHEI B COOTRETCTBUM ¢ 542.3.2. MNMpuMeHeHne KIuHo-
BbIX COeQuHMUTENEn cneayert uiberato.

C.3.3 ¥ 3aMOHONMYEHHbIX B BETOH NPOBOMOYHEIX 3MEKTPOACB AOMKeH BeITk BLINOMHEH, MO KpaiiHei Mepe, oguH
BLIBOA (TEpMMHAN) ONsl Kaxgoro GEeTOHHOTO 3NMemMeHTa 34aHus, ONA COSOUHEHMA C BNEKTPUYECKON CUCTeMOW 3JaHus, ¢
COOTBETCTBYIOWEN TOYKON KOHTAKTA {(HANpMMep, C rMaBHON 333eMNAKILEN WWWMHOW) UNKU QOMKHO BbiTb OKOHYaHWE B
cneunansHOM 3aKnajHoOM aneMeHTe, 3anoXeHHoOM B NoBepxHocTh BeToHa ONA CoedWHEeHUA. B Touyke coeauHeHus
BbIBOA AOMKeH OblTb AOCTYNEH Ons OOCNYKMBAHUA U U3MEPEHWIA.

Ona cueTembl MONHWME3AWNTBl U ANA 303HUMA €O cneuuanbHbIMKU TPeOOBaHUAMK OTHOCUTENLHO 06opyaoBaHMA
MHGOPMAUMOHHBIX TeXHONOrMin, TpebyeTtca Gonee oAHON TOUKM NOAKMICHYEHUA K 323EMMWTENIO, HANPUMEP, 4NA TOKOOT-
BOA4A CMCTEMEl MOMHUE3ALLMUTHI.

Ons coeagvHeHvil B hyHaaMeHTE NPONOXeHHbIX B TPYyHTE BHE BeToHHoro ¢hyHgameHTa QonkHa ObiTb yuTeHa
BO3MOXHOCTb KOPPO3UK CTasnbHbIX NPOBOAHWKOE (cM. pasgen C.4). [Ina TakMx CoOeauHeHU, peKOMeHayeTcs, YTO0bl OHU
BXOAUNU B BeTOH B Npegenax 34aHua UNu CHAapYXu, Ha COOTBETCTBYIOWEN BEICOTE Haj YPOBHEM 3eMIu.
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C.3.4 MyHMMAnNbHYIO NMOWAAL NONepeyHoOro Ce4eHusl 3NeKTPoaOR, BKNOYAN BbIROA ANA COSAVWHEHWS, BbiGMpaloT
B cooTeeTCTBUM ¢ Tabnuuen 54.1. CoeguHeHns JOMmKHbI BbiTb HAAEXHBIMW U C COOTBETCTBYHOWMMU SNEKTPUYECKMMM
XapakTepucTukamm {cm. 542.3.2).

C.3.5 Metannuueckaa apmatypa dyHAaMeHTa MOXHO WCMONbL30BaTh B KAYECTBE AMNeKTpoga, NpM YCNoBUU, YTO
coeguHeHus yposneTBopsioT Tpeboranuam 542.3.2. MNaaHbie coegMHEHUA AONYCKAITCA TOMNBKO C PA3PEWeHVs IaBHO-
ro MHXeHepa (apxmTekTopa) NPOEKTa Ha OCHOBAHWMM aHaNM3a KOHCTPYKUMM 3gaHusl. CoeguHeHUsn, C NPUMEHEHNEM
MPOBOMMOYHON CTANbHOKW BPOHN HE MCNOMNbAYIOT B KAYECTBE 3dLWMThI, HO MOTYT NMOAXOANTL ANs OBECNEYeHVA SNEeKTPOMAar-
HUTHOW COBMECTMMOCTW MHCPOPMALIMOHHBIX TEXHONOMMWA. HanpsikeHHyIo apmaTtypy He cregyeT UCNonb30BaTh B Ka4eCTBE
aagemnuTena.

Ecnn cBapeHHble ceTkM, cgenaHHbie M3 MPOBOAOB MEHBLWEND ANAMeTpa, MPUMEHSIIOT ANs apMUMPOBAHUA, TO WX
MOXHO UCMOMNb30BATL B KAYECTBE ANEKTPOAOR, 8CNU OHU HAAEKHO CoBauHAOTCA Bonblue Yem B OfHOW TOYKE C BbIBOAOM
WM ApYTMMM YaCTSAMKU 3a3eMnuTens, 4ytobbl obecneunTb, No KpawHeln Mepe, Ty JKe caMmylo NoWwaas NONepevHoro ceve-
HWA KaK 3TO ykasaHo B Tabnuue 54.1. MunMmaneHblidi gnaMeTp oTaenbHbIX NPOROAHUKOB TAKMX CETOK AoIrkeH Obite He
MeHee 5 MM C YETbIPbMSA COEAMHEHWUSIMU MeXdY BbIBOJOM W CETKOW B PasfIMuHbIX TOUKAX KaXKOAOW CeTKM.

C.3.6 CoeauHeHue 3nNekTpoAOR HE AOMKHO BbINONHATLCA TPAHIUTOM MEXAY PAINUYHBIMK YaCTAMM MNPOTHKEH-
HbIX thyHgameHToB. B aTOM cnyyae, gnsa obecneyeHns HeOBXOAWMBIX 3NEKTPUYECKMX COEOMHEHUIA, COEAUHNTENN A0NX-
Hbl BbITH yCTaHOBNEHbI BHE BETOHHOrO OCHOBAHUS.

C.3.7 3amoHonuyeHHble B 6eTOH thyHAaMEHTHbIE 3a3eMIISIIOWME ANEKTPoAbl OTAENBHbLIX ONop (HanpuMep, npu
cTpouTenscTBe 6OnbluMX MNOMELEHWUIA), [OMKHbI GbiTh CoeANHEHbI € 3aMOHONUYEHHLIMU B 68TOH YHAAMEHTHLIMK
3a3eMITAIOWMUMIN JNEKTPOAAMN OPYIMX ONop, C MPUMEHEHWEM COOTBETCTBYIOWMX 3a3eMITSIIOLMX NMPOBOAHWUKOB (CM. pas-
aen C.4).

C.4 BoamoxHble npobneMbl KOPPo3uKu ANA APYTvX 3a3eMITeHHbIX YCTAHOBOK, PacnofioXeHHbIX CHaAPYXy 3aMo-
HONWYEHHLIX B 0ETOH (PYHAAMEHTHLIX 333eMNAIOLUX JNEKTPOAOB

CrnegyeT yunTbiBaTh, YTO 06blMHAA cTanb {6e3 MOKPLITUA WM rOpPSAYEro LMHKOBaHWA) 3aMOHONUYeHHan B GeToH
0bnagaeT INEKTPOXMMWHECKVM MOTEHUMANOM, PaBHbIM Meau, aamybneHHon B rpyHt. CnegoearenbHo, ECTb ONMacHOCTb
3NEKTPOXKMMUYECKON KOPPO3UK, C APYIVMM 3a3eMSTMTENEM, BbINOIIHEHHOM W3 CTanM U 3amybneHHbIM B rpyHT BONn3u
dhyHOAMEHTA U COBAVHEHHLIM C 3aMOHONU4YEeHHbIM B 6eTOH hyHAAMEHTHBIM 333eMNAINIWMM ANEKTPOAOM. ITOT 3chbekT
MOXHO Talkoke HabnaaTbe 4nA apMMPOBaHHbIX hYHAAMEHTOB BONbWwKUX 30aHUNA.

Hukakoin cTanbHOM ANEKTPOA He cneayeT ycTaHABNWBATL B rpyHTE BENM3M GeToHHoro hyHgameHTa Kpome areKT-
POAOB, M3rOTOBIEHHLIX U3 HEPXaREKLEN CTanu UK M3rOTOBMEHHBIX APYTMM CNOCODOM C XOpOoWei 3awmTon OT Bnaru.
Fopsivee UMHKOBAHWE, OKpAacKa unu apyrve nogobHbIe NOKPLITUS HE AOCTATOYHLI ANns aTux uenei. JononHuTenbHole
323eMIMTENM BOKPYT M OKOMO TakWx 34aHWi He CnefyeT U3roTaBnvBaTh U3 CTanm ropsvero LMHkoBaHua ansa obecneve-
HWA OOCTATOYHOrO CPOKa CryObl 3TOW YaCTW 33a3eMIUTENs.

C.5 OKoH4yaHue paboT No YyCTaHOBKS 3AMOHONUYSHHLIX B 68 TOH thyHAAMEHTHbIX 3236 MNAIOLMX SNEeKTPOAOE

C.5.1 MNocne nogroToBky aNekTpoacs WM coeauHeHHOW apMaTypsl, nepes 3anuBkoW GeToHa, cnegyer noaroTo-
BUTb COOTBETCTBYIOWME AOKYMEHTLI. JJOKYMEHTBI QOJDKHBI COASPXATL ONMcaHue, NNaHsl n gpoTorpaduy n BeiTb BKITKOYE-
Hbl B COCTAB OCHOBHOIO KOMMMNEKTa AOKYMEHTOB QNEKTPUMYECKON yCTaHoBKM (CM. [7]).

C.5.2 beToH, npvMeHsieMblii 4na ®OyHOAMEHTa, AOMXKEH cogepxaTb He meHee 240 kr uemeHTa Ha 1M BeToHa.
Y BeToHa gomkHa GbiTb COOTBETCTRYIOWLASA NONYXUOKAA KOHCUCTEHLMRA, Y4ToObl 3arnofiHUTb BCE NONOCTH, PacrnonoXeH-
HbI& HWKE JMEeKTPOAOB.
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Npunoxexue D
{(cnpaBouHoe)

3azemnAawolme 3NEKTPOALI B rPpyHTe

D1 Oowume TpedoraHun

ConpoTvBNeHWe 3a3eMNsIIOWEro 3MeKTpoaa 3aBUCKT OT Er0 pasmepa, OpMbl U YAENBHOMO CONMPOTUBIIEHNS TPYH-
Ta B KOTOpbIA €ro 3armyonsaioT. 3710 yAensHoe CONPOTHRMNEHUE YACTO MAMEHSETCA N0 ANuHe W rmybuHe.

YaenbHoe CONPOTMBMNEHUE MOYBLI Bhipaxaetca B OmMax — COMNpOTMBIIEHWE LMNMHAPa Mowaasio nonepeyHoro
ceveHust ocHoBanns 1 M2 M gnuHoi 1 M.

Xapakrep NoBepXHOCTW M PacTUTESNIbHOCTU MOXET AaTb HEKOTOPYI0 MHOPMaUMIo OTHOCKTENLHO Bonee unu
MeHee OnaronpuATHON XapakTepucTMKW JOYBbl ANA YCTAHOBKW 3azemnutensa. bonee Hapexunas whdopmaums
obecneynBaeTc NpY HaNMMYMK PE3yNLTAaTOB M3MEpPEeHW Ha 3a3eMITAIOLLMX IEeKTPO4ax, YCTaHOBIEHHbIX B NOAOOHOM
nodvse.

YaenbHOe CONPOTMENEHWUE MOYBLI 3ABUCUT OT BIIZKHOCTU M TeMnepaTtypbl, 0ba aTn napameTpa W3MEHSIOTCA B
TeueHve roaa. BnaxHocTs — nog BNusiHMeM rpaHyNIMPOBAHMA NOYBLI U ee NopueTocTu. Mpaktuyieckn, yaensHoe conpo-
TUBMNEHWE MOYBEI YBESIMUMBAETCA NPU YMEHBLIEHWN BNAXKHOCTU.

[PYHTbI B 30HAX NOATONNEHWA PEK, KaK NPaBvITo, He NOAXOAAT A1A YCTPOUCTRA daszemnuTenei. 3T rPYHTbI COCTOAT
M3 KAMEHHON OCHOBbI, SIBNAKTCA CUITEHO NMPOHULAEMbIMM W JIETKO 3aTONNAITCA OTUITLTPOBAHHOW BOAOW C BbICOKUM
YAENbHLIM CONPOTVBNEHNEM. B 3TOM cnyvae AOrxHbI YCTaHABMMBATHCA MyOnHHbIE anekTpoawbl, uTobbl gocTurHyTL 6o-
nee rnyOoKMX CIOEB MPYHTA, Y KOTOPbIX MOXET BbiTh Nyylwas NpoBOgWMOCTb.

Mopoa aHa4MTeNbHO YBENWYUBALST YAESNbHOE CONMPOTUBIIEHNE NOYBLI, KOTOPOE MOXET AOCTUIaTb HECKOMbKUX Thbi-
ca4y OM B 3amMOpPOXEHHOM cnoe. ToMWWHA 3TOr0 3aMOPOXKEHHOTO CITOSl B HEKOTOPLIX 00MacTax MOXET COCTABWTL OAWH
meTp u Bonee.

3acyxa Takke yBenuuMBaeT yaenbHOe CONpOoTMBIEHNE NoYBbl. 3hdekT 3acyxm MoXeT HAbnmaaThea B HEKOTOPBIX
obnacTsx Ao rnyBuHsl 2 M. 3Ha4eHWs YAENbLHOrO CONPOTUBIIEHUS NMPK TAKMX YCNOBUAX MOryT BbITE TAKOIO Xe nopsigka Kak
W BO BPEMSI MOpO3a.

D.2 YaenuHoe conpoTuBneHue rpyHTa

Tabnvuya D.54.1 gaeT wHbOpMauMilo O 3HaYeHUAX YOENbHOTO COMNPOTMBIIEHWMS ANA ONpefeneHHbIX TUIoB
NnoyBbI.

Tabnuua D.54.1 — YgenbHoe CONPOTUBINEHNE

XapaKkTepucTuka rpyHTa YneneHoe conpotueneHne, Om
BonoTtucras 3emns O110M pgo 30
Anniosuii 20—100
Meperxon 10—150
BnaxHei Topd 5—100
Msrkas rnvHa 50
M3BecTkOBasA MWHA U YNNOTHEHHAA MWHA 100—200
Kpckuii meprens 30—40
MVHWCTBIN NECOK 50—500
KpeMHUCTLIA necok 200—3000
lonas kameHHaa novea 1500—3000
KameHHan noysa NokpeiTas nyrom 300—500
Markuii M3BeCTHAK 100—300
YNNOTHEHHHLIA W3BECTHSK 1000—5000
MopuncTein NIBECTHAK 500—1000
KprneTtannuyecknid cnaxey 50—300
Kpuctannuuyeckuii cnavel co cnigon 800
IpaHnT 1 nNecyaHnk cornacHo noroge 1500—10000
[PaHUT 1 CUNBHO M3MEHEHHBIN NECHAHWUK 100—600
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3 Tabnuubl D.54.2 BWaHO, YTO yOenbHOE CONPOTUBIEHUE MOXET MAMEHNTBLCA B 3HAYUTENBHOW CTENeHN, AnA Toro
Ke CaMoro Tuna rpyHTa.

B nepeomM npubnvKeHWn CONPOTUBNEHNE MOXET OblTb BBIYMCIIEHO € MPVMEHEHVEM CPeaHuX 3HaYeHun Tabnu-
ubl D.54.2.

QueBUOHO, YTO BbIHUCIIEHUA, COENAaHHBbIE MCXOOA TONMBKO U3 STUX 3HAYEHWI, AAKT Cyrybo NnpubnnanTensHoe 3Havqe-
HWE COMPOTMBIEHUA 3aaeMnsawero anektpoda. MpymeHsas opmyny, NpuBeaeHHylo B pasgene D.3, usMepenue conpo-
TUBNEHWA NO3BONAET OUEHUTL CPEAHEe 3HA4YEHWE YOENbHOrO CONPOTMBIEHUS TPYHTA, HYTO MOXET ObiTb NoneaHeimM Ans
AanbHerwmnx paboT, BINOMHEHHBIX B NOA0BHLIX YCNOBUAX.

Tabnuuya D.54.2 — UsmeHeHWe yAeNbHOMO GONPOTHMBNEHWS ANS Pa3nWyHbIX TUMOR FpyHTa

Cp egHee 3HaveHne yaernpHoro

XapakTepucTuka rpyHTa
P P 4 CONPOTUBAEHUA, Om

XupHasa naxoTHas 3eMIisA, BNaXHbIA HAGLINHOW rPyHT 50
BegHan naxoTHaA aemns, rpasui, rpyObii HACBINHOW TPYHT 500
lonelil KAMEHUCTLIN TPYHT, CYXOW, MOHOMWTHLIE CKanbl 3000

D.3 3azemnsaowme snekTpoakl 3arnybneHHule B rpyHT. Homenknarypa

3asemnsaowpe anekTpoabl 3arnybnerHbie B MPYHT MOryT GbiTh BbINONHEHb! W3:

- CTanu ropAYero LUMHKOBAHWS,

- cTanu B MegHon obonoyke,

- CTanu ¢ MedHbIM NOKPLITUEM,

- HEPXKaBEKLWeEen cTanw,

- TONOW Meau.

CoeguHeHVA Mexay PasnUYHbIMA METannaMmu He A0MKHbI ObiTh B KOHTAKTe ¢ NoysBoi. He cnegyeT npumeHaTb
Apyrie MeTannel W cnnasbl.

MuHMManbHaa ToMWMHa 1 AMAMeTpbl AeTanell NPUHUMAIOTCA AN OBbIMHLIX PUCKOB XMMMUECKOTO N MeXaHWYeCKo-
ro crapeHvs. OgHaKo, STW pasmMepbl MOrYT BbiTb HE AOCTATOMHBIMW B CUTYALIUSX,fAe NPUCYTCTBYIOT CYLLIECTBEHHbIE PUCKU
Koppo3un. C TakMMW pPUCKaMW MOXHO BCTPETUTBECS B MOYBAX, [AE pacnpocTpaHsioT bnyxaalowme TOKW, Hanpumep BO3-
BpaTHbIE TOKM NOCTOAHHOMO TOKA B LIENSAX NEKTPUYECKOW TAM Uik B GNM3M YCTAHOBOK KaTOAHOM 3awmThl. B atoM cnyvae
A0MKHBI BbITE NPUHATHI CNeumanbHble Mepbl NPefoCTOPOXHOCTH.

3azemnsowye anekTpoabl AoOmkKHE! GbITh 3arnybneHsl B CAMbiX BNAXHBIX YacTAX rPyHTA. OHW AomkHbl BbITh pac-
nonoMeHs! BAANM OT CBAnoK OTXOAO0B, rAe BOIMOXHA unsTpauusi, HAaNpUMep, SKCKPEMEHTOR, XUOKUX yaobpeHud,
XNMUHECKNX NPOAYKTOR, KOKCA, U T.4., KOTOpPble MOIyT UX padbeCTe U pPacinonoXeHbl MakCUMarnsHO Oaneko OT OXUBNeH-
HbIX MECT.

D.3.2 CueHKa cONPOTUBNEHUA 3a3eMNAILLEro dNeKTpoaa

a) [OpM3OHTANBHO NPONOXKEHHBIA NOA 3eMNen NPoBOAHUK

ConpoTBNeHWe 3a3eMsIIOWEro anekTpoga R, obpasoBaHHOrO ropusoHTanbHO NPONOXEHHbLIM NoA 3emneli npo-
BOOHUKOM (CM. 542.2.3 1 Tabrmmuy 54.1), MOXET 6biTb NPUBMMINTENBHO PACCUMTAHO MO dopMyne

_2P
R=2y,

rae p — yaenbHOe COnpoTMBNEHue nouvebl, OM;
L — pnuvHa TpaHwWwewW, 3aHATON NPOBOGHUKOM, M.

ChegyeT OTMeTUTb, YTO YKNagka NPOBOAHWKA B TPaHLLEE U3BWUIIUCTBIM MYTEM He AAeT 3aMETHOIO CHUXEHWS CO-
NPOTWBNEHWUS 3a3eMNAWEro 3neKTpoga.

MpakTuyecky, 3TOT NPOBOAHWUK MOHTUPYETCS ABYMS PasfiMyHbIMK CriocoBaMm:

- (hyHOAMEHTHBIN 3a3eMNUTENb 30aHus: 3a3eMITAIoWMNE ANEKTPOAbl YKIaablBaloT B BM4e 3aMKHYTOrO KOHTypa no
nepuMeTpy 3ganus. Ero gnuHy NpuHWMaloT paBHOW NepUMETPY 30aHMs;

- TPaHWewn: NPOROAHVKM NPOKNAABIRAIOT NOA 3eMned Ha mybnHe npubnuantensHo 1 M B CneunanbHbiX TPaAHLLESX,
BbIPBITBIX ANA 3TOW Lenw.

TpaHwen He cnepyeT 3anonHATb KAMHAMM, NennoM unu NoAcGHLEIMU MaTepuanamv, a CregyeT 3anofHATL 3eM-
nen, cnocobHOM COXPAHATL BIEKHOCT.

b) MNponoxeHHble Nog 3&@Mnen nonocel

Ans obecneveHns XopoLero KOHTAKTa ABYX JICBEPXHOCTEN C rPYHTOM CNMNOLWHBIE NONMOCHI CrieayeT YNOXUTb BepTH-
KanbHO {Ha pebpo).

Monockl AOMKHEl BbITe NPONOXKEHLI Nog 3eMNer Takum o0bpasom, YToDbl MX BEpXHWIA Kpal pacnonarancst npubnu-
3UTENbHO Ha rMyByvHe ogHOro MeTpa.
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ConpoTmBneHne R NPONOXEHHOro nog 3emnen  3a3emnsiowero anekTpoaa B BUAE MoSocsl HA AOCTATOYHON
rnybuHe npuBnManTenLHO paeHo

roe p — yAenbHoe conpoTueneHue rpyHta, Om;
L — nepumeTp Nonocsl, M.
C) QneKTpoabl YCTAHOBMNEHHbIE BEPTUKANBHO NOA 3eMIen
ConpoTvBneHne R BepTMKanbHO pPAacnofioKeHHOTo Mog 3eMnell 3alemnsiowero snekrpoga {em. 542.2.3
Tabnuuy 54.1) moxeT ObiTh NPMBNM3NTENBHO paccHuTaHo no copmyne

P
R= T
rge p — yAenbHoe COnpoTURIIEHWE TpyHTa, OM;
L — AnvHA CTepXHA WNK KaHana, M.
Ecnu CywecTBYeT PUCK MOPO3a MW 3aCYXW, ANUHA CTEPKHEN J4OMKHA OblTb YBeNMyeHa Ha 1 unu 2 M.
3HaveHne CONpPOTUMRIEHWA 333eMNAKLWEro INEKTPOAa BO3MOXHO YMEHBLWUTE NyTeM COSAVHEHUS] HECKONbKUX
BEPTUKANbHBIX CTEPKHEN napannenbHo, Ha PaAcCTOsHUM APYT 0T Apyra paBHOM ANMHE OAHOTO CTEPXHS, B Crydyae, ecrnu
npuMeHsaloT Aea unn Gonee CTEpXHA.
JononHUTENEHO YCTAHOBMEHHbIE ANIVHHBIE CTEPXKHN, YYMTHIBAA HEOQHOPOQHOCTL MPYHTA, MOTYT OOCTUIHYTE FopU-
30HT& C HU3KWM WIIM HE3HaYWTENbHLIM YAENbHEIM CONMPOTUBNEHUEM.
D.4 MeTannu4eckue KONOHHEI KaK 3a3emnsatoue aNekTpoasbl
MeTannuueckue KONOHHLI, BXOAAWME B METANNOKOHCTPYKLUWIO M PACTNONQOXKEHHBIE B TPYHTE HA ONpeaesneHHon
rnyouHe, MOXHO WCMONb3OBATh B KAYECTBE 3A3EMINAIOLLIEr0 SMeKTpoaa.
ConpoTtuBneHue R pacnofioXeHHOW nog 3eMnel MeTasiIMyeckol KOMOHHbI MOXeT BbiTb NpubnuantensHo
paccunTaHo no dpopmyne

R =0366 ! logyg Ot
rje p — yaenbHoOe COMnpOTWBIIEHWe MpyHTa, OM;
L — pacnonoxeHHan noa 3émMnen ANMHA KONOHHBI, M;
d — guameTtp uunuHgpa, ob6pasoBaHHOIO KONOHHOW, M.
Pag COBAMHEHHBIX KOSIOHH, PACNONOXEHHbIX BOKPYI 38aHNS, A2K0T CONPOTUBIIEHNE TOTO e NMopaaka, uto u hyHaa-
MEHTHbIE 3a3eMNUTENN.
3amoHONVYMBAHNE B BETOH HEe UCKIIIOHAeT BO3MOXHOCTb MPUMEHEHU KOMOHH KaK 333eMIsAIoWMX SNeKTPOaoe ¢
He CYLWEeCTBEHHO M3MEHSIET COMPOTUBIIEHWE 3a3eMISIIOWLErO ANeKTPoaa.
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Mpunoxenue QA
{cnpaBo4HOe)

CBefleHUA O COOTBETCTBMU CCHLINOYHLIX MEXAYHApO4HbIX CTaHQapToB
CCLINOYHBLIM HaUUMOHaNbLHLIM cTaHgaptam Poccuiickoin ®Pegepayumn
(v peAcTBYIOLMM B 3ITOM KayecTBe MeXrocydapcTBeHHbIM cTaHOapTam)

Tabnwua JAA

OB0o3HaYeHHE CCbINOYHOTo
MEXAYHAPOAHOIo CTaHAApTa

CreneHb
COOTBETCTBUA

0003HAYEHHE U HAMMEHOBAHWE COOTBETCTBYHWETO
HAUMOHANEHOTO CTAHAAPTA

M3K 60364-4-41:2005

IDT

MOCT P 50571.3—2009 {M3K60364-4-41:2005) «BnekTpoycra-
HOBKM HU3KOBOJIbTHbIE, YacTb 4-41, Tpeboranwa ansa obecneveHuns
6e30NacHOCTH. 3auw|'ra OT NopaxeHusl INEKTPUHeCKUM TOKOMY

M3K 60364-4-44:2007

IDT

MOCT P 50571-4-44—2011 (M3K 60364-4-44:2007) «3nekTpo-
YCTAHOBKY HU3KOBOMbTHbIE. YacTb 4-44. Tpebosanua gna obecneye-
HWUA 6e30NaCHOCTU. 3awmTa OT OTKIIOHEHWI HANPSKEHWUS U 3NeKTpo-
MaArHUTHbIX MOMEX»

M3K 60364-5-51:2005

IDT

MOCT P 50571.5.51—2013 (M3K 60364-5-51:2005) «3nektpo-
yCcTaHOBKM 3aanmid. Yacte 5-51. Boibop n moHTax anekTpoobopyao-
eaHun. OBuwme TpeboraHmay

M3K 80439-2:2005

MOD

MOCT P 51321.2—2009 (M3K 60439-2:2005) «YcTponcTBa KOM-
NNEKTHbIE HU3KOBONBTHLIE pacrpedeneHns U ynpaenenus. Yacte 2.
JononuutensHbie TpebOBaHNA K LWMHONPOBOZAM»

M3K 61439-1

IDT

FOCT P M3K 61439-1—2012 «YCTpOMCTBA KOMNNEKTHLIE HU3KO-
BOMbTHbIE pacnpeaeneHna v ynpaenenvs. Yacre 1. Obwue Tpebo-
BaHWA»

*

M3K 61439-2

M3K 60724

IDT

MOCT P MGK 60724—2009 «[NpegentHble TemMnepaTrypbl nexT-
pudeckux kabenell Ha HOMUHAEINBHOE HamnpsKeHUe HanpsHKeHUsl
1 kB (Um=1,2 kB) n 3 kB (Um = 3,6 kB) B yCrOBWAX KOPOTKOTO 3aMbl-
KaHNAY

M3K 609C9.0

NEQ

MOCT 28249—93 «KopoTkue 3aMblKaHWsl B SNeKTpOyCTaHOBKaX.
MeTogel pacHeta B SNEKTPOYCTAHOBKAX NEPEMEHHOIO TOKa Hanps-
xeHrem go 1 kB»

NEQ

MOCT P 52736—2007 «KopoTkue 3amblkaHWUsi B 3MeKTPOyCTaHOB-
kaxX. Metogel pacHera anNeKTpoanHamMU4ecKoro 1 TePMUHECKOro aei-
CTBUSA TOKA KOPOTKOrO 3aMblKaHWsI»

M3K 60949

IDT

MOCT P MOK 60849—2009 «Pacuer Tepmmnueckn gonyctmmelx
TOKOB KOPOTKOIO 3aMBIKGHWA C Y4€TOM HeagnabaTuyeckoro Ha-
rpeBa»

M3K 61140

IDT

MOCT P M3K 81140—2001 «3awuTta oT NnopaxeHusl 3NeKTpUIec-
KM TOkOM, Obwue nonoxeHws no GezonacHocTn, obecnevyneae-
Mol 8nekTpooGopyaoBaHUEM M 3NEKTPOYCTAHOBKAMMN B MX B3aUMO-
CBA3N»

M3K 61534-1
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OxoryvaHue mabnuust OA.1

0O6o3HaMeHWe CCbINIOMHOro CTeneHb Q8o3Hav“eHUe U HaUMEeHOBaHUe COOTEBETCTBYOLUETO
MeXAyHapoaHOTO CTaHaapTa COOTECTCTBUA HaUWOHaNbHOTO CTaHaapTa
M3K 62305 (ece yactu) IDT [OCT P MOK 62305-1—2010 MeHemKkMeHT pucka. 3awmTta ot

monHuu. Yacte 1.06wme npuHUMnbI
[OCT P M3K 62305-2—2010 MeHegkMeHT pucka. 3awmTa ot
MonHuKn. Yacte 2. OueHka pucka

M3K 62305-3:2006 — *

* CoOTBETCTBYOLWMI CTAHAAPT OTCyTCTBYeT. [lo ero yreepxaeHna pekoMeHayeTcs nenonb3cBare Neperos Ha
PYCCKWI A3bIK 4aHHOTO MexayHapodHoro ctaHgapta. [lepesod AaHHOMO MEXAyHapOOHOro ctaHgapTa HaxoduTos B
degepanbHOM MHGOPMALMOHHOM (OHAE TEXHUYECKUX PErnamMeHTOR U CTAaHAApTOB.

MpumeyaHwne— B HacToswer Tabnuue MCNONb30BaHbL! CNEayWKne yCnoBHble 0003HaUEHNS CTENEHN
COOTBETCTBWS CTAHAAPTOB:

- IDT — naeHTU4YHbIE CTaHAAPTHI;

- MOD — moauduumpoBaHHblE CTaHAapPTLI;

- NEQ — He3KBMBANEHTHbIE CTAHAAPTHI.
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M3K 60079-0
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BuGnuorpacpuna

MesxayHapoaHbIi 3nekTpoTexHudeckuih Cnoeapbe — YacTb 826: JnekTpuveckue yCTaHOB-
kn {{International Electrotechnical Vocabulary — Part 826: Electrical installation)

MexgyHapogHbiv 3nekTpoTexHndeckuii Cnosape — Yacte 195: 3asemnenHve n sawwrta ot
nopaxeHusl anekTpuyeckum Tokom (Intemational Electrotechnical Vocabulary — Part 195:
Earthing and protection against electric shock)

BapwiBoonacHele cpegbl — Yacts 0: ObopygoraHne — OOwme TpeboBanus {Explosive
atmospheres — Part 0: Equipment — General requirements)

BapeiBoonacHele cpeabl — YacTb 14: lNpoekTuposaHue, BLIBOP W MOHTAX SIEKTPUYECKUX
ycTaHoBoK (Explosive atmospheres — Part 14: Electrical installations design, selection
and erection)

HuakoBonbTHEIE ANEKTpUYECKWe ycTaHoBKM — YacTe 4-43: 3awwTta gns obecneveHus
fbesonacHocTM — 3awuta o1 cBepxToka  (Low-voltage electrical installations —
Part 4-43: Protection fo safety — Protection against overcarrent)

HuakoBONbTHEIE ANEKTPUYECKUE YCTAHOBKWM — YacTb 5-52: Bblbop 1 MOHTaX anekTpoobo-
pyoosaHusa — 3nekTponpoeogrn (Electrical installation of buildings. Part 5-52. Selection
and erection of electrical equipment. Wiring systems)

HuakoeonbTHbIE BnekTpy-eckue yeTaHoBkM — YacTte 6: Moneimanua (Low-voltage electrical
installations — Part 6: Verification)

HuakoBONETHEIE aNeKTpUYeckue yetaHoBk — Yacte 7-701: CneymnanbHble YCTaHOBKM Wnn
MecTa pacnonoxeHus — NomMelleHus BaHHbIX U gyweBblX {Low-voltage electrical installa-
tions — Part 7-701: Requirements for special installations or locations — Locations
containing a bath or shower)

Kabenu ¢ MMHepanbHO W30MAUMEN HA HOMMHANbHOE HarnpskeHne He Gonee 750 B —
YacTe 1 — Kabenum {(Mineral insulated cables and their terminations with a rated voltage not
exceeding 750 V . — Part 1. — Cables)

3azemnutenn dyHaameHTHble {Foundation earth electrode)
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YOK 696.6:006.354 OKC 29.020 E08 OKCTY 3402
91.140.50

KnioueBble crnoea: QANEeKTPOYCTaHGBKU, HU3KOBOJIbTHEIS, 3a3eMisaramne yCTpOﬂCTBa, 3alllMTHbIE NPOBOAHWUKA U
NPOBROAHWKA YpaBHURAHWA NoTeHUWUanos, rNAaBHLIA 3a3eMNADWWA 2aXKWM, 3NeKTpUdeckaa HenpepbiBHOCTL
3aLLUTHBEIX NPOBOAHUKOB
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