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HAULUWOHANBbHBIN CTAHOAPT POCCUUNCKOWN DPEOQEPALUNMN

IJNIEKTPOYCTAHOBKN HU3KOBOIJBbTHbBIE
HacTtb 5-54

3azeMndawoLlme yCTPOﬁCTBa, 3alUlUTHbIE NPOBOOHUKMA
U 3dalllMTHbI€ NPOBOOHUKAU YPpaBHABaHUA NOTEHULAANOB

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

[lata BBegeHna — 2015—01—01

541 O6wume cBegeHUN

541.1 O6nacTb NpMMeHeHunA

Hactodawmni CTaHAapT YCTAaHABITNBAET TDESOBHHI/IFI K 3a3€MJTAKLWL M yCTDOﬁCTBaM, 3dlWATHBIM MPOBOAOHN-
KaM U 3dlUTHBIM NMPOBOAHNKAM YPaBHMBAHWUA NMOTEHLINAJTOB, NMPMMEHAEMbBIX AJ14 obecnevyeHns 6e3onacHOCTU B
INNEKTPOYCTAHOBKAX.

541.2 HopMaTUBHbIE CCbINKU

[TepevncneHHble HUXKe CCbITOYHbIE A0KYMEHTHI SIBMTIANOTCH 00A3aTENIbHBIMU NMPU NPUMEHEHUN HACTOSILLLErO
cTaHgapTa. Ansa aaTupoBaHHbIX CChINOK MPUMEHSIETCS TOJTbKO YKasaHHOe U3JaHe COOTBETCTBYHOLLEro HOpMAaTUB-
HOro AOKYMEHTA.

[na HegaTUpoBaHHbLIX CCLINOK MPUMeHAeTCH nocnegHee nsgaHue COOTBETCTBYIOLLErO HOPMaTUBHOIO OKY-
MeHTA.

M3K 60364-4-41:2005 SnekTpuveckme ycTaHoOBKM 3aaHWWA. YacTtb 4-41. 3auwmrta ansa obecneyeHus
be3onacHOCTU. 3awmnTa oT anekTpuyeckoro yaapa (IEC 60364-4-41:2005, Low-voltage electrical installations —
Part 4-41: Protection for safety — Protection against electric shock)

MOK 60364-4-44:2007 JOnekTpudeckme yCTaHOBKM HU3KOTC HanpshkeHusl. Yactb 4-44. 3awmnta and
obecneyeHns besonacHOCTU. 3allnTa OT Pe3KUX OTKIOHEHWU HAaNPSIKEHUST U 3NEeKTPOMarHUTHbIX BO3MYLLEHNIA
(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 SnekTpuyeckme yCctaHoBKM 3aaHnin. HacTe 5-51. Belbop 1 MOHTaX anekTpoobopyao-
BaHMs. Obume npasuna (IEC 60364-5-51:2005, Electrical installations of buildings — Part 5-51: Selection and
erection of electrical equipment — Common rules)

MOK 60439-2 Annapatypa KoMMyTauUOHHaA U MeXaHU3Mbl ynpaBlieHUa HU3KOBOJIETHbIE KOMMJIEKTHbLIE.
YacTb 2. YacTHble TpeboBaHus K cuctemam coopHbIX LWKH (LunHonposogam) (IEC 60439-2, Low-voltage switchgear
and controlgear assemblies — Part 2: Particular requirements for busbar trunking systems (busways))

MOK 61439-1 AnnapaTtypa KoMMyTaLUWOHHAsA U MeXaHWU3Mbl ynpaBleHUs HU3KOBOJIETHbIE KOMMIEKTHbIE.
Hactb 1. Obwme npasuna (IEC 61439-1, Low-voltage switchgear and controlgear assemblies — Part 1: General
rules)

MOK 61439-2 AnnapaTtypa KoMMyTaLWOHHAsA U MeXaHWU3Mbl ynpaBleHUs HU3KOBOJIETHbIE KOMMIEKTHbIE.
YacTb 2. KoMniekTHble CUNOBble KOMMYTALMWOHHAA annapaTtypa U mexaHuambl ynpaesneHua (IEC 61439-2,
Low-voltage switchgear and controlgear assemblies — Part 2: Power switchgear and controlgear assemblies)

Uzpganvne odomunanbHoe
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M3K 60724 TemnepartypHble Npeaenbl KOPOTKOro 3aMblKaHUS ANS aNeKTpuyeckux kabenen Ha HOMUHaNb-
Hble HanpsxkeHna 1 kB (Um=1,2kB) n 3 kB (Um = 3,6 kB) (IEC 60724, Short-circuit temperature limits of electric
cables with rated voltages of 1 KV (Um = 1,2 kV)and 3 kV (Um = 3,0 kV))

MOIK 60909-0 Tokn kopoTKkoro saamMmblikaHUS B cUcTeMax TpexdpasHoro nepemeHHoro toka. Hactb 0. Pacyert
TokoB (IEC 60909-0, Short-circuit currents in three-phase a. c. systems. Part 0. Calculation of currents)

M3K 60949 PacueT TepMHNYECKM AOMYCTUMbIX TOKOB KOPOTKOro 3aMblkaHWs ¢ y4eTOM HeaanabaTn4eckoro
Harpega (IEC 60949, Calculation of thermally permissible short-circuit currents, taking into account non-adiabatic
heating effects)

M3K 61140 3alwjuta oT nopakeHns anekTpniecknm Tokom — OOLLMe acnekTbl, CBA3aHHbLIE C 3NeKTpoycTa-
HoBKaMK U anekTpoobopyaosaHuem (IEC 61140, Protection against electric shock. Common aspects for installation
and equipment)

M3K 61534-1 Cuctembl wmnHonposoacoB. YacTtb 1. Obuwme tpeboBaHus (IEC 61534-1, Powertrack sys-
tems — Part 1: General requirements)

MOK 62305 (Bce yacTtun) 3awwmta oT MonHumM (IEC 62305 (all parts) Protection against lightning)

MOK 62305-3:2006 3awmta oT MOSTHUK. HacTe 3. Pusmdeckme noBpexaeHUst KOHCTPYKLKMA U ONAacHOCTb
ans xnsHu (IEC 62305-3:2006, Protection against lightning — Part 3: Physical damage to structures and life
hazard)

541.3 TepMuHbIl U onpepeneHus

541.3.1 oTKpbITaa npoBogaLwan Yactb (exposed-conductive-part): loctynHaga anga nprnkacaHua npoBoasi-
llasi YacTb 0bopyaoBaHUS, KOToOpasd HOpManbHO He HaXxoaUTCA No4 HanpsKeHUneM, HO MOXET oKadaTbCH NoAa
HanpsKeHnem nNpu noBpeXxaeH1M OCHOBHOW 3ONSALLUN.

[IMOK 60050-826:2004, cTtaTthsa 826-12-10] [1]

541.3.2 CTOPOHHAA NpoBoAAaLWan YacTb (extraneous-conductive-part): [poBogaLlaa YacTb, He ABNALO-
LLIAasICA YaCTbIo 3TEKTPUYECKON YCTAHOBKN, HO KOTOpAasl MOXEeT HaxogUTbCA Noa SNeKTPUYECKUM NoTeHUManom,
Kak NpaBunio, NoTeHLUMaIoM JTIOKanbHOW 3eMNN.

[M3K 60050-826:2004, cTtatba 820-12-11] [1]

541.3.3 3azemMnaroLWmn aneKkTpoa (3azemnurtenb) (earth electrode): lNpoBoasLLast HacTb, KOTOPasd MOXET
ObITb NMOrpyKeHa B 3eMI0 UNU B CNeLManbHy NPpOoBOASALLYIO cpeay, HanpumMmep BeToH UMK yronb, U HaxoasLast-
CSl B 3JIEKTPUYECKOM KOHTaKTe C 3eMINeN.

[M3K 60050-826:2004, ctatbst 826-13-05, Uam.][1]

541.3.4 3amoHonNUYeHHbIN B 6eTOH hpyHAaAMeHTHbIU 3a3eMnuUTenb (concrete-embedded foundation
earth electrode): 3azeMnsitoLLNIA 3NEKTPOA, KaK NpaBunio, B BMAE 3aMKHYTOMO KOHTYpa, 3aMOHONMUYEHHBLIN B DETOH.

[IM3K 60050-826:2004 |[EC, ctatba 826-13-08, U3am.] [1]

541.3.5 3arnyoneHHbIX B FPpyHT pyHAaMeHTHbIN 3azeMnuTtenb (soil-embedded foundation earth
electrode): 3azemnsaoWnA aNekTpoad, Kak NpaBuo, B BUAE 3aMKHYTOMO KOHTYpa, 3arnybneHHsIn B rpyHT nofa
hbyHOaMeHTOM 30aHUA.

[IM3K 60050-826:2004, ctaTtbs 826-13-08, Nam.] [1]

541.3.6 3alWUTHBLIN NpoBoAHUK (protective conductor): NpoBoAHKK, NpeaHa3HaYeHHbIW ANs Lenen 6e3o-
MAaCHOCTW, HaNpUMep, ANs 3aLllUThl OT NOPaXKEHUS 3N1EeKTPUYECKUM TOKOM.

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

[MTpumedaHune—[loHATNE «3AWMUTHLIN NPOBOAHMKY» BKOYaeT B cebsl 3alUTHbIM NPOBOAHNK YPAaBHUBAHUS
NOTEHUMANOB, MPOBOAHUK 3aLLMTHOIO 3a3eMIIEHUSA U 3a3eMNAIWMA NMPOBOAHUK, KOrga X NPUMEHSIOT AN 3awmTbl OT
NOPaAXKEHNA IMEKTPUYECKUM TOKOM.

541.3.7 3alWlMTHbIU NPOBOAHUK YpaBHUBaHUA NoTeHUUanoB (protective bonding conductor): 3almnTHLIN
NPOBOAHWK, NpeAHa3Ha4vYeHHbIV AN4 3alUTHOro ypaBHUBAHUS NOTEHLUMANOB.

[MOK 60050-826:2004, ctaTtha 826-13-24) [1]

541.3.8 3a3eMnAaLWUN NpoBoAHUK (earthing conductor): [poBoAHMK, co3gatoL M 3NTEeKTPUYECKYHO Lienb
N ee YacTb NPOBOASILLEN Lieni MexXxay AaHHOM TOYKOW CUCTEMbI UNMN YCTAHOBKN, UM 0DOpYa0BaAHUA U 3a3eMITs-
IOLLMM SMEKTPOACM UNU 3a3eMJTUTESIEM.

[IM3K 60050-826:2004, ctaTtbs 826-13-12, am.] [1]

[TpumedyaHune—B HacTosiwem cTaHaapTe noj 3a3emMnsaiowmm NPOBOAHUKOM MOHUMAIOT NPOBOAHUK, KOTOPbIW
COeQUHAET 3a3eMIIUTENb C TOYKON ypaBHMBAHUSA MOTEHUMANOB, KakK NPaBwuIio, C MMaBHOW 3a3eMIAIOWEN LLUNHOW.

2
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541.3.9 rnaBHbIA 3a3eMNAKOLWUA 3aXKUM (LLKMHA) (Mmain earthing terminal):

3aXnM (LLKHA), SABNSAOLWMNACA(AsICS) HaCTbHO 3a3eMIISIFOLLLEro YCTPONCTBA YCTAHOBKU 1 obecnevnBatoLLni(as)
npucoeguHeHne HeCKOMbKNX MPOBOAHUKOB C LIENbHO 3a3eMI1eHUS.

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

541.3.10 3alUNTHBLIA NPOBOAHUK 3a3eMneHna (3alUTHBIN 3a3eMNALWUMNA NPpoBOAHUK) (protective
earthing conductor): 3alMTHLIX NpoBOAHUK, NpeaHa3HavYeHHbIN ANA 3aLlLUTHOro 3a3eMi1eHUs.

[M3K 60050-826:2004, ctatba 826-13-23] [1]

541.3.11 cpyHKUUOHanNbLHoe 3a3eMneHue (functional earthing): 3asemneHne TOUKN UNMN TOYEK CUCTEMBI
TN YCTaHOBKU UM 0DOpYyAOBaHUA HE LiensixX 31eKTpobe30nacHOCTH.

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

541.3.12 3asemMmnsolee ycTpoucTBo (earthing arrangtmint): CoBOKYyNHOCTbL BCeX 3N1eKTpUYeCcKnX coeaun-
HEHWW U YCTPOWCTB, BKITHOYEHHbLIX B 3a3eMIIEHNE CUCTEMbI, YCTAHOBKN UM 0DOpYAOBaHUS.

[M3K 60050-195:2004, ctatha 195-02-20] [2]
542 3azemnsawoLwne ycTpoucTBa

542.1 O6Lwwune TpedboBaHUA

542.1.1 3azemnstoLlime ycTponcTea MOryT BbiTb BbINOSTHEHLI OOLLMMK UNK pasaenbHbIMU ANS 3aLUUTHBLIX U
bYHKLMOHAbHBLIX Lenen, B 3aBUCUMOCTU OT TpebOoBaHUI K 3NeKTpoycTaHOBKe. 3allUTHbLIE LIeNM Bcerga siBNSIOTCA
rMaBHbLIMU.

542.1.2 [1n4a cBA3KM 3azeMnuTenien (3azeMnaroLlLnMX 3NeKTpoaoB) ¢ rnaBHoOW 3a3eMndaoLen LLMHOW B npeae-
nax ycTaHOBKW MPUMEHSAIOT 3a3eMnstoLe NpoBOOAHUKNA.

[TpunmeyaHwne—[na ycTaHOBKM He TpebyeTcsl CBON CODCTBEHHbLIN 3a3EMITUTEND.

542.1.3 Ocoboe BHUMAaHWE A0MMKHO ObITh yAeNEHO 3a3eMIMALLMM YCTPOWUCTBAM, OOLLIUM NSl BbICOKOBOSb-
THbIX U HU3KOBOJIETHLIX cUCTeM (CM. pasaen 442 MOK 603064-4-44).

542.1.4 K 3a3emMnaoLWLMM yCTPOUCTBAM, NpegHasHa4YeHHbIM NpUMeHeHUs B 3eMie, NpeabsABNAT Ccneayio-
LLine TpeboBaHNA:

- OHW OOMKHbI HAAeXHOo obecneuvnBaTh TPeboBaHWUS 3aLLUTLI YCTAHOBKN;

- NpOTEKAHNE TOKOB 3aMbIKaHWUS HA 3€eMITH0 M TOKOB 3aLLUUTHbBIX NMPOBOAHVNKOB Ha 3eMI0 He A0MKHO co3aa-
BaTb ONACHOCTU OT HarpeBa, TEpMOMEXaHNYECKUX N 3NEKTPOMEXaHNYECKUX BO3AENCTBUN U ONMACHOCTU NopaXke-
HNS 3NTEKTPUYECKUM TOKOM;

- NPWY HEOBXOAMMOCTU OHW JOJTKHbBI YAOBNETBOPATL PYHKUMOHABHBIM TPebOoBaAHUSM;

- COOTBETCTBOBATb YCNOBUAM BHeELLUHUX Bo3genctTeun (cM. M3OK 60364-5-51), Hanpumep, mMexaHU4eCcKmux
BO3ENCTBUIN N KOPPO3UMN.

542.2 3azeMnsawLiue aneKkTpoabl (3azeMmnurenu)

542.2.1 Tunbl, MaTepuarnsl 1 pasMepbl 3a3eMJISIIOLLUX 3NEeKTPOa0B A0MKHbI 0becnevnBaTh KOPPOINOHHYIO U
HeObXOoANMYHO MEXaHWUYECKYHO NMPOYHOCTE HA BECb CPOK CIYXKOHbI.

[Tpumevadnne 1 — C TOUKM 3peHNA KOPPO3UN, MOINYT paccmMmaTpuBaTtbh cneaywwme dgakrtopol: pH noyssbl,
yaAenbHOEe CONPOTUBMNEHNE NOYBbLI, BMAXHOCTb MOYBbLI, BNy)XJaloWMe TOKU U TOKU YTEYKU NEPEMEHHOINO N MNOCTOSAHHOIO
TOKOB, XUMUYECKoe 3arpsidHeHne u 6rm3ocTb HECOBMECTUMbBIX MaTepuanos.

MUWHUMarnbHbIE pa3dMepbl 3a3eMIAOLLNX SNTEeKTPOA0B U3 Hanbonee pacnpocTpaHeHHbIX MaTepUanoB € TOYKN
3peHUa KOPPO3UOHHOW 1 MEXaHNYECKON CTOMKOCTU, MPOSTOXKEHHbLIX B 3eMi1e U 3aMOHOSTMYEHHbIX B 6 TOH npneee-
Hbl B Tabnuue 54.1.

[MTpunmevaHnune 2 — MuHumanbHasa TonwmHa 3aWMTHOIO NOKPLITUA AOIMKHA ObiTh Donblle ANA BEPTUKANbHbIX
3a3eMNALMX 3NEeKTPOoaoB, YeM ANA FTOPU3OHTalbHbIX 3a3eMNAILWMNX 3MEeKTPoaoB, U3-3a BonNblLIEro MeXaHU4YecKoro
BO3AEWUCTBUS NPU UX 3arnyonexHuw.

Ecnn TpebyeTca BbINOHEHME CUCTEM MONHUe3awWuThl, To npumeHsatoT MOK 62305-3 (nogpasgen 5.4).
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Tabnwua 54.1 — MuHumanbHbie padMmepbl NPONOXEHHbIX B 3eMNe 3a3eMNALWMX 3NeKTpoaoB 3 Hambonee
PACMPOCTPAHEHHbLIX MATEPNATNIOB C TOYKU 3PEHNSA KOPPO3NOHHON N MEXAHUYECKON CTONKOCTMU
[Tnowanb TonwuHa
MaTepunan u T, Macca
Mpodusb Onamertp, MNonepeyHoro OnLwKMHa, NOKPBLITUA /
NOBEPXHOCTDb NOKPbITHUA,
M M CeYeHUS, M M 5 0DONOMKHN,
sneKkTpona 9 [p/m
MM MKM
CTanb, 3aMOHONN- Kpyrnas npoBoroka 10
YyeHHas! B OEeTOH
(ronasi, ropsidero NleHTta vnn nonoca 75 3
LMHKOBAHUA UK
HepXXaBeruwas)
Ctanb ropsidero Monoca® vnn npodnnMpoBak- 90 3 500 63
LMHKOBaHUA® Has nonoca/nnacrtuHa
- CMMOoWwHasa nnacrmHa
— nepdopupoBaHHAs NacTuHa
Kpyrnbin CTep)XXeHb 16 350 45
YCTAHABIUBAKOT BEPTUKATNBHO
Kpyrnas npoBonoka — 10 350 45
yCTaHaBMUBAaKOT FOPU3OHTAanNbHO
TpybHbIN 25 2 350 45
CKpy4YeHHbIN 70
(3aMOHOSIMYEHHBIN B DETOH)
[lepekpecTHbI Npohunb (290) 3
yCTaHaBIIMBAIOT BEPTUKATIBHO
CTtanb B MeQHOW Kpyrnbin cTepXXeHb (15) 2 000
obonouvke yCTaHaBIIMBAaIOT BEPTUKATIBHO
CTtanb ¢ ranbBa- Kpyrnbin CTep)XXeHb 14 250¢
HUYECKUM Me[- YyCTAHABIIUBAKOT BEPTUKATBHO
HbIM MOKPbITUEM
Kpyrnasi npoBonoka — (8) 70
yCTaHaBMUBAaKOT FOPU3OHTAanNbHO
[Tonoca, yctaHoBneHHas 90 3 70
rOPU30OHTaNbHO
HepxxaBetoLwas Monoca® vnn npodnnmpoBak- 90 3
cTanb® Has nonoca/nnacTtunHa
Kpyrmnbin CTEPXEHb 16
YCTaHaBIIMBAIOT BEPTUKATBHO
Kpyrnas npoBonoka — 10
yCTaHaBNMBAIOT FOPU3OHTalNbHO
TpybHbIN 25 2
Meab [Tonoca 50 2
Kpyrnas npoBonoka — (25) 9 50
yCTaHaBNMBAIOT FOPU3OHTalNbHO
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OkoH4yaHue mabnuubi 54.1

MaTtepuan u notians Macca fonumxa
P Mpochuns HvameTp, | nonepeuvHoro | TonumHa, MOKPbITUSA /
NOBEPXHOCThL P NOKPLITUSA,
M M cevyeHud, M M 5 ODONOYKN,
snekTpona 2 [p/m
MM MKM
Megb CnnowHOWN KPYImbin CTEPXKEHb (12) 15
yCTaAHaBIUBAKT BEPTUKANBHO
MHOronpoBnoOYHbIM NPOBOA 1,7 ckpyTka | (25) 9 50
NMHONBUA.
TpyOHbLIN 20 _ 2 _
CnnowHas nnactnHa — —_ (1,5) 2 _
[lephopupoBaHHas NnacTuHa _ _ 2 _

a Xpom =216 %, Hukenb = 5 %, Monnbaen = 2 %, Yrnepopg < 0,08 %.
b Kak kataHHaa Tak U pes3aHHasl nonoca ¢ 3aKpyrieHHbIMU KpasiMu.
¢ TlokpbiTE AOMKHO ObITh MMagkuMm, HENMPEepPbIBHbIM MU NMULWLEHHBIM HATEKOB.
4 Ecnv onbIT NoKasbiBaeT, YTO PUCK KOPPO3UN N MEXAHWYECKOro MOBPEXAEHUSA YPE3BblYANMHO HU30K, MOXET
MCNONb30BaThCA ceveHne 16 mMm2.

¢ TonwmHa obecneymBaeT 3aWMTy OT MEXAHUYECKOIO NOBPEXAEHUS MEOHOro NOKPbLITUA BO BPEMS npouecca
MOHTaXa. OH MOXeT ObITb YMEHbLUEH, HO HE MeHee YeM A0 100 MKM, ecnu NPpuHATLI cneunanbHble Mepbl NPeaocTo-
POXHOCTH, 4TOObI Kn3bexaTb MEXaHUYECKOro nOBPEXAEeHUS Meau BO BPEMS npouecca MoHTa)a (Hanpumep,
NPObypeHHbIE OTBEPCTUSA UK cneyunarnbHble 3aWUTHBIE HAKOHEYHUKWU), — MPUHUMAIOT COrMacHO MHCTPYKUUKN U3TO-
TOBUTENS.

[TpuumedyaHne— Pasvepbl B CKOOKax NpMMEHUMbI TONMBKO AN 3aWMTbl OT MNOPAXEHUSA SNEKTPUHECKUM
TOKOM, B TO BPeMS KaK 3HA4YEeHMS He B CKODKaxX NpMMEeHUMBbI Ansl 3aWwuThl OT yaapa MOMNHUU N NOPaXKEHUS 3NEeKTpUYec-
KNM TOKOM.

542 .2.2 DPpPEeKTUBHOCTL KOHKPETHOMO 3a3eMNAOLLLErO 3NeKTpoaa 3aBUCUT OT XapakTepa rpyHta. Hmcno 3a-
3eMJTISAOLLMX SM1eKTPOAOB BbIOMPAOT B 3aBUCUMOCTU OT XapakTepa rpyHTa v ero ConpoTUBIIEHUS.

B npunoxeHun D nprvBegeHbl MeToabl OLIEHKU CONMPOTUBNEHUSA 3a3eMNAOLLUX 3J1IEKTPOOOB.

542.2.3 B kavecTBe 3azemMnnTeniel MoryT 6biTe NPUMEHEHDI:

- 3aMOHOINYeHHble B 6eTOH pyHOAMEHTHbLIE 3a3eMNsitoLL e 3NeKTpoab!;

[TpnmedaHwe— [na nonydeHns gononHUTeNbHON nHdopmaumm cm. npunoxenne C;

- 3arnyoneHHbIe B rpYHT oyHAAMEHTHbIe 3a3eMIALLME SNTEKTPOAb!;

- MeTann4yeckne anekTpoabl, 3arnybneHHble HenocpeaCTBEHHO B TPYHT BEPTUKANbLHO UMW rOpU3OHTaNbLHO
(HanpuMep, CTePXKHU, MPOBOJIOKA, NTEHTLI, TPYObLI UMK NMOSIOCHI);

- MeTannnyeckne obonoYvkM Unu gpyrue metannnyeckme nokposbl Kabenen B COOTBETCTBUN C MECTHbLIMU
YCNOBUAMK NN TPEDOBAHUAMM;

- Apyrue, NpoNioXXeHHbIe B 3eMiie, MeTannudeckne nsgenms B COOTBETCTBUN C MECTHLIMW YCITOBUAMU UITA
TpeboBaHUAMN.

- MeTannu4yeckasa apmatypa kenesobeToHa (3a UCKNIoYEHMEM HaMNpsXXeHHOro Xkene3obeToHa) pacrnofioKeH-
HOro B 3eMIe.

542.2.4 pwn BbIOOPE TKUNA U rNYOUHBLI YCTAHOBKM 3a3€MNAOLLMX 3MTEKTPOAOB A0MKHbLI ObITh YYTEHbLI BO3MOX-
HOCTN MexXaHUYeCKOoro noBpexxaeHna 1 MUHUMMU3aLUnm BO34eNCTBUSA BbICbIXaHUA UK MPOMep3aHUS rpyHTA.

542.2.5 [py npUMeHeHN B 3a3eMNAILLNX YCTPOWUCTBAX pa3HbIX MaTepUanoB Ao/MKHA ObITb NpeaycMoTpe-
Ha BO3MOXXHOCTb BO3HUKHOBEHUU 3N1EeKTPUYECKOM Koppo3nn. nsg BHeLWWHUX NpOBOAHUKOB (Hanpumep, 3a3eMsiio-
LLINX) coegUHEHHBIX C 3aMOHOSTMYEHHBIMKW B 6eTOH dyHOAMEHTHbLIMU 3a3eMNALLMMW 3neKTpodamMu, coeguHeHue,
BbINONMHEHHOE N3 CTanu ropsiyero LUMHKOBaHUA He O0MMKHO ObITh B FPYHTE.

542.2.6 MeTtannu4yeckue TpybonpoBoabl C FOPHOYNMUM XKUOKOCTAMN U razaMn He OOMMKHbI MCNOMNb30oBAaTh B
KayvecTBe 3a3eMnMTenen U ux, NnposioXKeHHad B 3eMie YacTb He JOJ1KHA YYUThIBATLCA NMpU pacyeTe NapamMeTpoB
3a3eMnmTenen.

[TpnmeyaHumne— I3TO HE NCKITIOYAET HEODXOANMMOCTUN X BKIIOYEHUA B CUCTEMY YPaBHUBAHWA MOTEHUNANOB, KaK
TpyD B cooTBeTCcTBUM C yKazaHnamm MOIK 60364-4-41 (nyHkT 541.3.9).



FOCTP 50571.5.54—2013/M3K 60364-5-54:2011

B cucteme 3allnMTHOro 3asemneHus TT, rae NpUMeEHSIIOT KaToaHyo 3alluTy U CTOPOHHUE npoBodsilime
YyacTn aneKkTpoobopyaoBaHUS HenocpeACTBEHHO COedUHSIIOT C MeTanfIMyeckuMm Tpybamy anst orHeonacHbIX
XXUAKOCTEW UMK ra3o., nocnegHne MoryT ObiTb NPUMEHEHbI, Kak eAUHCTBEHHbIN 3a3eMnuTens 4N gaHHoro obopy-
OoBaHUS.

542.2.7 3azemndroLlme anekTpoabl He A0MKHbI ObITb HEMOCPEACTBEHHO NMOrpy>XeHbl B BOAY NOTOKa, PeKu,
BoAoeMa, o3epa U T.M. (CM. Takke 542.1.0).

542.2.8 Ecnn 3azemMnnTenb COCTOUT U3 YacTeW, KoTopble A0MKHbI ObITb coeagUHEeHbI BMecTe, coeuHeHne
OOMKHO ObITh BLIMNOMHEHO 3K30TEPMUYECKOW CBApPKON, ONMPEeCCOBKOW, 3aXXUMaMn N APYrMM paspelleHHbIM Me-
XaHW4eCKNM coeguHUTENnemM.

[ PMVNMEeYaHWE — COE,EI,VIHEHHFI, BbIMOJIHEHHbIE TIPOBOAOM TIOKPbITbIM >Xelle3OM, HE AO0NYyCKalkTCA AJ1A
NMnpuMeHEHNA B UEIIAX 3alUNThbl.

542.3 3azeMmnsaoLine npoBoaAHUKA

542.3.1 3azemMnsoLlimMe NPOBOAHMKM OOJTKHBLI YAOBNETBOPATE TpeboaHusam 543.1.1 nnu 543.1.2. Nno-
Llafb WX MONepevHoro ceveHns 4omkHa BbITb He MeHee 6 MM? Ans Megun unmn 50 Mm? ansa ctanu. Ecnu ronbiii
3a3eMNsoLWXMA NPOBOAHNK NPOoKNaabIBaoOT B IPYHTE, erc pasMmephbl U XapakTepUCTUKN A0MKHbI COOTBETCTBOBATDL
yKasaHHbIM B Tabnuue 54.1.

Korga noareepKaeHa HEBO3IMOXHOCTL CTEKaHUS TOKa KOPOTKOro 3amMblKaHWUs Ha 3a3eMIALWNIA SNeKTpoa
(Hanpumep, B cucTemMe 3allmTHoro 3asemnerust TN nnu IT), 3azemnstoLme NnpoBoAHUKN MOTYT ObITh BbiIOpaHbI B
COOTBETCTBUE C YKazaHUAMN 544.1.

ANtoMUHMEBbLIE NPOBOAHUKN HE A0JTXKHbI UCMONbL30BAaTh B KAYECTBE 3a3eMNSA0LLMX NPOBOAHUKOB.

[ PV MEYAdHWNE — —CIK cucremMy MOJHMne3dWwnTbl COEAMHAKOT C 3a3eMIinTesiemMm, 1O 1Jiowadb rnonepe4yHoro

ceYeHns1 3a3eMISIIOLLErO NPOBOAHUKA OOMKHA ObiTh MO KpanHen mepe 16 Mm2 gns meaw (Cu) unm 50 MMZ ans xxenesa
(Fe) (cm. cepuio MOK 62305).

542.3.2 CoeAnHeHne 3a3eMnaroLLero npoBoaHMKa ¢ 3asemMnuterniemM AoJSKHO BbITb HAAEXKHBIM U C COOTBET-
CTBYHOLLNMW 3NTEKTPUYECKMMUN XapaKTepuctukamun. CoeanHeHne MoXeT ObITb BbIMOSIHEHO C MOMOLLBLIO CBAPKK,
ONPecCcoBKN, COEAUHUTENBHOrO 3aXXumMa WUnmv Apyrum MmexaHudeckum coeanHmTenem. MexaHudeckoe coeanHe-
HWe OOMKHO MOHTUPOBATL B COOTBETCTBUE C UHCTPYKLIMEN N3TOTOBUTENA. YCTAaHOBKA COeAUHUTENBHOTO 3aXKnMa He
OOIMKHa NPUBOANTL K MOBPEXAEHUIO 3NeKTpoaa UK 3aseMnsatoLlero NnpoBogHuKa.

[TasgHble coegMHEeHUA UNK NasiHble AeTarnun, KoTopble 3aBUCAT UCKNIOYNTENBHO OT NPUNOSA, He cneayeT Npu-
MEHSATb CAMOCTOSITENLHO, MOCKONbKY OHU He obecneYvnBaroT TpebyemMmyo MexaHUYeCcKyo NPOYHOCTD.

[MTpumeydyaHun e — Ecnv NnpumMeHsItloT BEPTUKAIbHbIE 3NEKTPOoAbl, AOIMKHA ObiTb obecnevyeHa BO3MOXHOCTb
KOHTPONSA COEAMHEHUA U 3aMEHbl BEPTUKAINbHOIO CTEPKHS.

542.4 NaBHbIN 3a3eMNAKOLWNNA 3aXKUM (LLMHA)

542.4.1 B Kaxxgon ycTaHOBKe, B KOTOPOUW NPUMEHSIOT 3allTHOE ypaBHMBaAHME NOTEHUMANOB, cnegyeT npe-
OYCMOTPETL rMaBHbIN 3a3eMNAOLWLNA 3aXKKUM (LLUMHA) U K HEMY AOJKHbI ObITb NPUCOEaNHEHBI:

- 3alUNTHbIEe NPOBOAHMKM YpaBHUBAHUA NOTEHLMATIOB;

- 3a3eMnsoL e NPoBOAHUKNA;

- 3alLlMTHbIE NPOBOAHUKMN;

- NPOBOAHWKN PYHKLIMOHANBHOMO 3a3eMNeHus, Npy Hann4yuu.

[TpnmevaHwus

1 He TpebyeTtcsa HenocpeaCTBEHHO NOAKNOYATL KaXAbln OTAENbHbLIA 3AWUTHBLIN NPOBOAHUK K IMAaBHOMY 3a3€MIsI-
IOWEMY 32KUMY (LLMHE), €CrNN OHN 3NEKTPUYECKN CBA3aHbl C HUM Yepes apyrme 3almTHblE NPOBOAHUKMN.

2 [NaBHbIN 3a3eMIAIWLVMN 3aXKUM B 34aHUW, Kak NpaBuo, NMPUMEHSIIOT B UENSAX PYHKUMOHANBHOIO 3a3eMI1eHus.
Ina nHMOPMALMOHHBIX TEXHONOIMMW €ro paccMaTpuBalT Kak 0a30BYyHO0 TOYKY NOAKMIOYEHUS MHDOPMALUNOHHOW CETU K
3a3eMINTENIO.

542.4.2 [lomkHa ObITb NpeayCcMOoTpeHa BO3SMOXHOCTL MHANBUAYANBHOMO OTCOEANHEHUS KaXKa0ro NpoBo/-
HUKa NpUCcoeanHEHHOrO K rMaBHOMY 3a3eMnsitoLLemMy 3axumy. CoeguHeHne AoMmKHO ObITb HaaeXHbIM, a OTCoeau-
HeHMe BbINMOMNHATLCS C MOMOLLLIO MHCTPYMEHTA.

[TpunmeyaHne— OTcoeanHEHNE OT MMAaBHOIO 3a3eMMSIOLWErO 3aXXUMa A0IMKHO DbiTh yA0OHBIM ANst NpoBeae-
HUS1 N3MEPEHNST CONPOTUBMNEHNS 3a3EMIMAIOWENO YCTPOUCTBA.

6
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543 3awunTHbIE NPOBOAHUKN
543.1 MnHuUMmanbHoe cevyeHuUue

543.1.1 CeveHune nobdoro 3alUTHOrO NPOBOAHNKA OOMKHO YOOBMNETBOPATEL YCITIOBUAM aBTOMATUYECKOTO
OTKITHOYEHUA NUTaHNS B COOTBETCTBUE C ykaszaHusimm MOK 60364-4-41 (noapasaen 413.1) v gonxkHo obecneyu-
BaTb CTOWKOCTL K MPOTEeKaHUIO TOKOB KOPOTKOIO 3aMblKaHNS.

CeyeHue 3alUMTHOro NPOBOAHMKA pacCUNThIBAOT B COOTBETCTBUE C YKasaHUaAMK 543.1.2 nnu BelonparoT no
Tabnuue 54.2. Takke crneayeT BbINOMNHATL yCcrnoBus 543.1.3.

3aKUMbl 4514 3aLLMUTHLIX MPOBOAHMKOB A0MKHbI COOTBETCTBOBATL UX pa3dMepamM B COOTBETCTBUU C BLIDOPOM
Mo ykasaHUAM HacToALLero NyHkKTa.

B cucteme TT, rae 3azeMnuTen UCTOMHUKA NUTaAHUSA U OTKPLITLIX MPOBOAALLMX YacTen NoTpebutenst HesaBun-
cuMbl (M. 312.2.2), nfiolagb nonepeyHoro ceyeHmnst 3alnTHbBIX MPOBOAHWUKOB A0JTKHA ObITh HE MeHee:

- 25 MM? ans meaum,

- 35 MM? ANs antoOMUHUS.

Tabnwuya 54.2 — MuHnmanbHOe cedeHue 3anTHbIX NPOBOAHMNKOB

MuHumansHOe cedeHne COOTBETCTBYIOLWEro 3allUTHOrO
NPOBOAHUKA, BLINOJIHEHHOIO,
CeveHne NUHENHbIX NPOBOOHUKOB 9, MM 2
2
MM
N3 TOrO XXe marepuana, 4vto u M3 Mmarepuana, OTNUYHOro oT
NUHENHbIN NMTMHEWNHOrO
S<16 S klko*S
16 < S<35 161 kqlk>*16
S >35 S/21) kqlk* SI2

* ki — 3Ha4yeHune KoadpdpuumeHTa K ansd JIMHEUHOIoO NPOBOAHUKA, PaCCYUTAHHOIO No PopMyne NpuUnoXeHus

A.54.1 nacrosawero ctaHgapta nnu B3satoro n3 tadnuubl A43 M3K 60364-4-43[5] B cOOTBETCTBMM C MaTeEpUanom
NPOBOAHUKA N U30NSALUWM;

ko, — 3HaveHne kKoadpunumneHTa k ans 3awmTHOroO NPOBoOAHMKA, BbibpaHHOro n3 tabnuy A.54.2 — A.54.6 HacTo-
ALLEro ctaHgapta B COOTBETCTBUM C YCNOBUSIMU NMPUMEHEHUS.

1) Ansa PEN-NpoBOAHUKA, YMEHBLLUEHNE CEYEHNS BO3MOXHO TOMNbKO MPW BbIMOMHEHUN OrPaHUYEHui no Belbopy
ceveHust HenTpanbHoOro nposogHuka (cm. MOK 60364-5-52 [6]).

543.1.2 CeveHue 3alUTHLIX MPOBOAHWUKOB AOJTKHO ObITb HE MEeHee YeM:
- ceveHus, BbIbpaHHOro B cooTBeTCTBUE € YKasaHusimmn M3OK 60949;

- WX CEYEHUA, pacCYMTaHHOro Mo HUXKecneayoLLel dopmyne, NPUMEHSIFOT TONbKO NPy BpeMeHKn cpadaTbl-
BaHN4A 3alLNTLI He Bonee 5 ¢

— ?

K

me S— cevyeHve, MM?:
I — 3HayveHue ToKa rnyxoro KOPOTKOro 3aMbIKaHUS, KOTOPbIA MOXET NpoTeKaTh Mo Lenu 3awmTbl, A;
t — Bpems cpabaTbiBaHWS 3aLLUTHOrO YCTPOICTBA, C.
Ecnu B pesynsTaTe pacyeTa NonyyaroT HecTaHAapTHOE 3HaYeHMEe CeYEeHUs NMPOBOAHUKA, TO BblIBUpatoT 6u-

Xavwee dbonbluee 3HA4YEHWNE,

K — KO3pPULIMEHT, 3aBUCALLUN OT MaTepuana 3allMTHOro NpoBoAHMUKA, U30NALUUK, NpUneraroLmx YacTeun,
Ha4vyalnbHOW U KOHEYHOW TeMrnepaTypsbl (pacyeT K CcM. NpUioXeHue A).

[TpumevyaHus

1 CnegyeT yunMTbiBaTb TOKOOIPAHWYEHME 3a CHET UMMedaHca Lenu un orpaHudenve [t annapatom 3awmThbl.
2 YKaszaHuna no orpaHn4veHuio tTemnepartypbl BO B3PbIBOONACHbIX cpepax npueegeHsl B [3].
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3 Ina kabenen ¢ mnHepanbHOU n3onsumen [9] B cny4ae, Korga CTOMKOCTb K TOKY KOPOTKOIO 3aMblKaHUS METar n-
yeckon 0bonodkm kabensa donblie, YeM y NPOBOAHUKOB LEMU, HE TpebyeTcsa pacCHUTbIBATb CEYEHNE MeTanmyecKoun
0D0ONOYKM, UCNONb3YEMOW B KA4YeCcTBE 3aLMTHOIO NPOBOAHMKA.

543.1.3 CeveHune nodoro salUTHOro NPOBOAHMKA, KOTOPLIA HE ABMSIETCH XXNUNOW Kabens ninn He nposioxeH
B 0bLLen obonovke ¢ npoBoAHUKaMU Lienn, A0MKHO BbITb HE MEHee:

- 2.5 Mm? Cu unu 16MM2Al, ecnn ecTb MexaHudeckas 3aluuTa,

-4 Mm% Cu vnn 16MM2Al, ecnn MexaHn4yeckasl 3almTa OTCYTCTBYET.

[ PUMEYHAHWE— ITO HE UCKIKYaeT BO3MOXHOCTb MCNONBb30OBaHUA CTalnu B KAQYeCTBe 3alWllMTHOIO NpoBOAHWKA
(cm. 543.1.2).

3alUTHBIN NPOBOAHUK, HE ABMAIOLMACS YacTbo Kabensl, cuMTaeTcsl MexaHu4eckn 3aLlLLeHHbIM, eClii OH
MNPOJIOXKEH B Tpybe, Kopobe nnun agpyrum nogobHsIM cnocoboMm.

543.1.4 Ecnu 3aUTHBIM NPOBOAHUK SIBIISIETCS 0OLLMM ANst ABYX UK Bonee Lienen, To ero ceveHune Bolbnpa-
0T cneayloLlnm obpasom;

- paccUMTbIBAOT B COOTBETCTBME € 543.1.1, ncxoasa N3 MakcmanbHO OXKNJaeMoro ToKa KOpOTKOro 3aMblKa-
HUS1 1 BpDEMEHW OTKITHOYEHNS Lenu UIu;

- BbIDUpatoT no Tadbnuue 54.2 no oTHOLLEHWO K Lenu ¢ MakcuManbHbIM ced4eHnem NpoBOAHUKOB Liemnn.

543.2 Tunbl 3alWUTHLIX NPOBOAHUKOB

543.2.1 3allNTHbIE NPOBOAHMKK MOTYT ObITb NpeaAcTaBfiEHbl OAHUM U3 HUXKECNeayHoLLMX TUMOB UITN NX KOM-
OnHaumen:

- NPOBOAHUKM (3KNNbl) MHOTOXWNBLHOIO Kabens;

- N30STMPOBAHHbLIA UNW TOMbIA NMPOBOAHUK, KOTOPLIA NPONOXEH B obLen obonoyke ¢ pabovnmm NpoBod-
HUKaMW:

- CTaUMOHAaPHO NPOSIOXKEHHbIE rofible Unn n3onnpoBaHHbIe NPOBOAHUKA]

- MeTannuyeckue obornoYvkn kabenen, akpaHol Kabenen, 6poHs kabernewn, NPoBoSIoYHAA ONNeTKa, KOHLEHTPU-

YecKkne rnposoaHu1Kn, MetaJiyind4eckme pr6bl, 0O BLEKTHI, yAOBNETBOPAKOLLUWE NOJIOKEHNAM NEPEHNCTIEHNAM a) A b)
543.2.2.

[TpumevyaHnune—Cm 543.8 No UX pacronoXeHuto.

543.2.2 Ecnn B ycTaHOBKE €CTb HNU3KOBOJIbTHbIE YCTPOWCTBA 3allUThl U ynpaeieHUs (cMm. MOK 61439-1 1
M3K 61439-2) unun wnHonpoeoabl (cM. M3K 60439-2), To Ux meTannnyeckmue obonoukm Unm pamMmbel MOryT ObITh
MCMOMNb30BaHbl B KAayecTBe 3allUTHbIX MPOBOAHUKOB MNPU OAHOBPEMEHHOM BbIMOMHEHUN HUXeceayoLnX
YCITOBUI;

a) aneKkTpuieckasa HenpepbIBHOCTEL NpeaycMOTPpeHa KOHCTPYKLUMEN UM YCTaHOBKOW AOMNONMHUATENBHbLIX Nepe-
MbIYEK TaKMM 0Dbpa3oMm, 4YTOo obecnevmBaeTcs 3almTa OT MexXaHUYeCcKnxX, XMMUYECKUX N SNEKTPOXUMNYECKNX
NOoBPEXOAEeHU;

b) OHW YOOBNETBOPAT YKazaHNAaAM 543.1;

C) AoMmkHa ObITb NpeayCMOTPpeHa BO3IMOXXHOCTL NOAKTHOYEHUST APYrvX 3alUUTHbLIX NPOBOAHMKOB B Npeayc-
MOTPEHHbIX TOUKaX.

543.2.3 B kavecTBe 3alMTHLIX MPOBOAHMNKOB U 3aLLUUTHBLIX NMPOBOAHMKOB YpaBHUBAHUS MOTEHLIMANOB He
crneayeT UCNoSIb30oBaTh cneayole Mmetannmyeckmne YacTu:

- TpyObl CUCTEM BOAOCHADXKEHUS;

- TpyOonpoBoAbl C rOprOYNUMIM razamun U XKUOKOCTSAMUA.

[Tpnmevadnne 1— KartogHyto 3awmty cm. 542.2.6;

- KOHCTPYKUWUW NoABEPHKEHHBIE MEXAHUHECKUM HAI'PY3KdAM B HOPMaAJ1bHbBIX YCJTOBUAX,

- TMBKMEe NN MArkne NPoBOAHUKU, 38 UCKNOYEeHWEeM creumanbHo npegHasHavYeHHbIX ANa 3TUX ueneu;
- TMOKNEe YacTu;

- ogacepKmMBaklolLMe KOHCTPYKLU WKW 3J1EKTPOINPOBOAOK, KabenbHble NOTKN U KabenbHbIe J1IECTHWLBI.

[MTpnmevanmne 2 — [lpumepbl 3aWUTHBIX MPOBOAHUKOB, BKIIOYAA 3alMTHbIE MPOBOAHUKA YPaBHUBAHWS
NOTEHUMANOB, NMPOBOAHUKM 3ALLUTHOIO 3a3eMneHus 1 3aseMnsarwme npoBOAHUKN, OTHOCATCH K Cnydato, Korga ux npu-
MEHSAIOT ANSA 3alUTbl OT NOPAXKEHUS INEKTPUYECKUM TOKOM.
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543.3 QHEKTPM‘-IECKBFI HenNnpepbiBHOCTb 3a4allATHbLIX NPOBOAHUKOB

543.3.1 3aWuTHbIE NPOBOAHUKM A0MKHBI ObITh COOTBETCTBYHOLLMM 0O6pa3om 3allyLLEHbl OT MEXaHUYECKUX
MOBpPEeXAeHUN, yXyALLIEeHWUS COCTOAHUS N3-3a XMMNYECKNX N 3NEKTPOXNMNYECKNX BO3OENCTBUI, 3NeKTpoguHamMm-
YecKux 1 TepMmoanHaMmmnyecKnx cun.

Kaykgoe coegmHeHmne (Hanpumep, 60nToBble coeguHEHNS], 3aXXKUMbl) MeXAy 3aLLUTHBIMW NPOBOAHUKAMN UK
MeXay 3aLUMTHBIM MPOBOAHNKOM 1 ApYrnM obopyaoBaHMEM A0MKHO obecneumBaTth Ha ANTUTENbHbBIN Nepuoa anek-
TPUYECKYHO HENPEPBLIBHOCTb M COOTBETCTBYIOLLYH MEXaHNYEeCKyto NpoYHOCTb U 3awnTy. BonTbl, coeguHawoLne
3alUMTHbIE MPOBOAHUKN, He crieayeT NPpUMEHSTL ANnsa APYron Luenu.

CoeVHEeHWs He A0MKHbI BbINMONHATE NaNKoN.

[TpnuMeyaHune—Y BCEX INEKTPUYECKNX COEANHEHUN JOITKHbI ObITb YAOBNETBOPUTENBHASA TENNOBAA EMKOCTb
N MEXaHNYECKasa NMPOYHOCTb, YTOObI BblaepXuBaTb NOOYID KOMOWHAUMIO TOKaA/BPEMEHU, KOTOPbIN MOXET MNPOU3ONTU
B MPOBOAHMKE UK B Kabene/obono4vke ¢ camon BONblLON NNowaabilo NONEePeYHOro CeYeHus.

543.3.2 CoeanHEHNSA 3alLUTHBLIX NPOBOAHNKOB AOMKHbI ObITb AOCTYNMHLIMKW ANs1 OCMOTPa U UCNbITaHWUA 3a
NCKITtoYeHneM coeaAUHEHNIA:

- 3aMoNHEHHbIX KOMNayHOOM;

- HaXoOsILLIMXCA B 3aKPbITbIX MONOCTSIX;

- B MeTannmuecknx Tpybax, kopobdax nnm cOopHbIX LLUWH;

- BbIMNOJTHEHHbBIX CBAPKOW;

- BbIMOJTHEHHBLIX ONPECOBKOMN.

543.3.3 B uenax salnTHbIX NPOBOAHWMKOB He cneayeT ycTaHaBNMBaThL OTKNOYaoLLMe YCTPOUCTBA, OAHaKo
B HUX MOTYT ObITb cOoeAMHEHUS, NpeaHa3HavYeHHble ANng NpoBeaeHUsT UCNbITaHWA U pasbupaemMble C NOMOLLbHO
MHCTPYMEHTOB.

543.3.4 B cny4ae oCyLLeCTBNeHU MOHUTOpPUHIa 3a3eMIeHUs, O3Ha4vYeHHble YyCTPOoWCTBA, (Hanpumep,
OaTyYuKK, KaTyLLIKK, TpaHcopMaTopbl TOKAa) HE cneayeT BKoYaTh NocneaoBaTesibHO B LIEMNb 3alUUTHLIX MPpOoBoA-
HUKOB.

543.3.5 OTKpbITble NPOBOASLLME YAaCT annapaToB He A0MKHbI UCNOSIb30BATLCH B KAYeCcTBE 3aLLUTHbIX MPo-
BOOHWKOB Apyroro obopyaoBaHUs, 3a UCKIHOYEHWEM yKasaHHOro 543.2.2.

543.4 PEN, PEL nnu PEM- npoBoaHUKK

[TpumedyaHwune—I1ockonbKy 3TV NPOBOAHWKN BbINONHAKT ABe dyHKUMM pyHKUMO PE-npoBogHuka n N- |, L- nnn
kak M- npoBOgHWKA, AOMXKHbI ObiTb PpaACCMOTPEHbI BCe TPEBOBAHUA NPUMEHUTENBHO K COOTBETCTBYIOWNM (DYHKLUUSM.

543.4.1 PEN, PEL vnn PEM- npoBogHWKN MOXXHO NMPUMEHATE TONMbKO B CTaUWOHAPHBLIX YCTAaHOBKAX U C
TOYKN 3pEHNSA MEeXaHUYECKOWN MPOYHOCTU NX ceueHne O0IMKHO ObITb HE MeHee 10MM? o Cu unu 16 mm? no Al

[TpumevyaHus

1 o npuunHam anekTpomMarHuTHoOU coemectumoctn, PEN-npoBogHWK HE cregyeT NpPUMEHATb MNocne TOYKU BBOAA
B ycTaHOBKY (cM. MOK 60364-4-44 (nyHkT 444.4.3)).

2 B cootBeTCcTBUM C yKasaHuamu [4] He gonyckaeTcs npumeHate PEN, PEL nnn PEM- npoBogHukn BO B3pbiBOONAC-
HbIX 30HAaX.

543.4.2 N3onsaumsa PEN, PEL nnn PEM- npoBoaHuKa gosikHa ObITh paccHuTaHa Ha HanpsiXkeHUe JTMHEeNHbIX
NPOBOAHNKOB.

MeTannunyeckne oOONOYKM 3NEKTPONPOBOAOK HEe crneayeT ucnonb3oBaTb B kadectBe PEN, PEL nnu
PEM- npoBoaHWKa, 3a UCKNtoYeHMEM COOPHbLIX LLIWH, COOTBETCTBYOLWMX TpeboBaHusaM M3K 60439-2 1 LunHonpo-
BOJOB, COOTBETCTBYOLLKX TpeboBaHnaMm M3K 61534-1.

[TpnumedyaHwne— Bornpocbl 3NeKTpOMarHATHOUM COBMECTUMOCTH, BO3HuKawwme npu eeoae PEN, PEL vnu
PEM- npoBogHuka BHYTPb 060pya0oBaHUA SIBNSAKOTCS NMPEPOraTMBON TEXHUYECKOIO KOMUTETA NO COOTBETCTBYIOLLEMY 000-
PYAOBaHMIO.

543.4.3 Ecnn nocne TOYKM yCTaHOBKK PYHKLUU HEUTpanbHOro/ cpeagHen ToUKU/ NMHENHOro 1 3allUTHOro
NPOBOAHWKOB BbLIMOJSTHSAOT OTAENIbHbIE MPOBOAHUKNA, TO HE AONYCKAETCHA NPUCOEOUHSATE HEeWUTpalibHbIN/ cpeaHen
TOYKW/ TMHENHBIW NPOBOAHWUK K 3a3eMNeHHoM YacT yctaHoBKW. OaHako, moxkHo 13 PEN, PEL nnn PEM- npoBoa-
HVKa cpopMUpPOBaTL HECKOMNLKO HEUTPalbHbIX/ cpeaHelr TOUKW/ MMHENHBLIX 1 3alLUTHBIX MPOBOAHNKOB.

PEN, PEL nnu PEM- npoBoaHWK B 3TOM crniydae OOJKHbI MPUCOeaNHATL K 3aXKUMYy UNA LLUWHe, NpeaHasHa-
YeHHOW N4 3allMTHOro NpoBogHMKa (CM. pUCYHOK 54.1a), ecnin HET cneunanbHOro 3aXknma Unm WnHbI NpegHas-
HadeHHoW ansa npucoeanHeHna PEN, PEL nnn PEM- nposogHuka (NprumMepbl AaHbl HA pUcyHKax 54.1b n 54.1c¢).
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PucyHok 54.1¢c — llpumep 3

[P — naBHbIM pacnpenenuTenbHbin WAT

[TpnmedyaHue— B cuctemax ¢ 6besonacHbIM Hanps>XeHnem NOCTOAHHOrO ToKa, Hanpumep, B TENEKOMMYHU-
kaunoHHbIX, HeT PEL nnn PEM-npoBogHuka.

543.4.4 CTOpPOHHME MPOBOASLLUME HaCTU He MOryT ucnonb3oBaTtb B Kavyectse PEN, PEL nnmn PEM-npo-
BOLOHMKA.

543.5 CoBmelleHHoOe 3anTHoe U (PyHKLUMOHaNbLHOe 3a3emMrieHune

543.5.1 Npun npMeHeHUN 0O bEeANHEHHbIX 3a3EeMIAOLLMX MPOBOAHMKOB 3aLLUMUTHOIO N (PYHKLIMOHANbHOro
3a3eMIieHNs, B NEPBYIO OYEPEb CMEaYET BbINOMHATL TPEDOBAHUS K 3aLLUUTHBLIM NPOBOAHMKAM. TpeboBaHus,
OTHOCALLMECH K PYHKLIMOHANbLHOMY 3a3eMIEHUI0 BbIMOSTHAIOT B AoMnoNHeHune, (cM. MOK 60364-4-44 (pa3snen 444)).

B cucrtemax noCcTossHHOro Toka ansa nHdpopmaunoHHbiX TexHornormm PEL nnn PEM-npoBogHWK Takke MOXHO
NPUMEHSATL, KaKk 00 beANHEHHbIN AN PYHKLUMOHANBbHOMO U 3aLLMTHOrO 3a3eMIeHUs.

[TpuumedyaHune—IlogpobHyto nHpopmaunto cm. MOK 61140 (nyHKT 7.5.3.1).

543.6 ToKu B 3alUTHbLIX 3a3eMNAOLWMUX NPOBOAHUKAX

[TpOBOAHUK 3ALUMTHOIO 3a3eMIEHUsI HE CrneayeT NPUMEHSTb B Ka4eCTBE NPOBOASALLErO MyTN ANs TOKa B
HOpMarnbHbIX 3KCNyaTauUOHHbIX pexXxnumMax (Hanpumep, B COeANHEHUAX C UNLTPaMN, YCTAHOBIEHHBbIMW NO CO0D-
pPaXXeHUAM 3M1eKTPOMarHMTHOW COBMECTUMOCTH), cM. Tarke MOK 61140,

Ecnn B HOpMmanbHOM 3KcnnyaTauMoHHOM pexnume ToK npesbliaeTt 10 MA, To crieayeT NPUMEHSATh YCUTEH-

HbIW 3aLMTHbBIN NPOBOAHUK (CM. 543.7).

MMpuMeyaHne— EMKOCTHbIE TOKA YTEYKN, HanNnpumMmep, co3gaBaemble Kabenamm unu asuratensamMm, OOMmMKHbI
ObITb YMEHbLUEHbl NpU MPOEKTUPOBAHUM YCTAaHOBKN U 0DOPYAOBaHUS.

543.7 YcuneHHble 3alMUTHbIe NPOBOAHUKM NPU TOKaX yTe4yku npeBbiwarowmx 10 mA

[1pn nogkntovYeHnn ctauMoHapHOro obopyaoBaHUA C TOKaMu yTeudku, npesbliiarownmm 10MA, K 3alLMTHBIM
NPOBOAHMKAM NPeabsABAAIOT cneayrolime TpedoBaHus:

- ecnun y obopyaoBaHus eCTb TOMbKO OHA TOYKa (TepMUHan) ans NoAKNYeHns 3aLmnTHOro NpoBoaHMKa, TO
ero ceyeHune J0MmKHO bbITb He meHee 10Mm? no Cu unm 16 mm? no Al no Bcen anvHe.

Mpumevannme 1 — PEN, PEL nnn PEM npoBogHuk, BblOpaHHbIM B COOTBETCTBUE C TpeboBaHnsMU 543 .4,
OOIMKEH yOOBNETBOPATb U 3TUM TpeboBaHUAM;

- ecnn y obopyaoBaHns €CcTb BTOpas TodKa (TEpMUHAan) AnNs NOAKMOYEeHUS 3aLlMTHOrO NpPoOBOAHMKA,
OOIMKEH ObITb NPONOXXEH BTOPOW 3aLUMTHbIN MPOBOJHUK MUHUMAITbHOIO CevYeHus, Tpedbyemoro ans 3alurhbl OT
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KOCBEHHOTO MpUKacaHWsi 40 TOYKW, rae ceveHne 3allMTHOrO NPOBOAHMKA AOMKHO BbiTh He MeHee 10MM? no Cu
unu 16 mm? no Al.

[MTpumevanne 2 — B cucreme TN-C, rae HenTpanbHbin NPOBOAHMK OObEAMHEH C 3aLLMTHBIM NPOBOAHNKOM
B eauHbin PEN-npoBoaHnK Ao 3axuma obopyaoBaHus, TOK 3aWMTHOIO NPOBOAHUKA PacCMaTPUBAOT KaK TOK HarpysKu.

[Tpumevanune 3 — ObopygoBaHme ¢ DONbLWIMMM TOKAMU YTEHKN MOXET ObliTb HECOBMECTUMbLIM C YCTAHOBKA-
MW, B KOTOPbIX MPUMEHSAIOT 3aWMTHbIE YCTPOUCTBA AN EepeHUnanbHOro Toka.

543.8 PazmelleHue 3alUTHBIX NPOBOAHUKOB

Ecnv ans 3auTsl OT NOPaXXeHUS 3NeKTPUYECKUM TOKOM NMPUMEHSHOT YCTPOWUCTBO 3aLLUUThLI OT CBEPXTOKA, TO
3alNTHBIA NPOBOAHUK AOIMKEH BbITh 00beanHEH ¢ ha3HbIMK NPOBOAHUKAMW NI NPONOXKEH B HENocpeACTBEHHOW
OIN30CTN.

544 3alWuMTHbIe NPOBOAHUKU ypaBHUBaHUA NOTEeHUMAroB

544.1 3awWnTHbIe NPOBOAHUKU YpaBHUBaHUA NOTeHLMANoB, NpucoeguHsieMble K rNMaBHOMY
3a3eMnALWeMy 3aXUMMY (LLUHe)

544 .1.1 CeveHue 3alLUNTHLIX NPOBOAHMNKOB YpaBHUBAHUA MOTEHUXANOB, KOTOPbIE NPUCOeANHAIOT K rTaBHOW
3azemMnsaowlen wnHe (I'3L) aomkHo BbITe HE MeHee NONOBUHLI CeYeHUs1 camoro 6onbLIEro 3aLlUTHOro NPOBOAHN-
Ka yCTAHOBKW N HE MeHee:

- 6MM~ o Cu:

- unun 16 mm? no Al

- unn 50 Mm? o cTanu.

CeuveHune 3alMTHbIX MPOBOAHWKOB YpaBHMBaHWSA NMOTEHLMaNoB, KoTopble npucoeanHaoT K IM3LU He gomkHo
BbITb BonbLle 25MM2 Cu UK 3KBUBANEHTHOrO AN ApYrMX MaTepuanos.

544.2 3allnTHbIE npoBOAHUKAN ypaBHUBaHUA NOTEHUMMaANoOB ANAd 4oNoNMHNTEe NnbHOIro ypaBHMBaHMUA

544 .2.1 ['NpoBOANMOCTE NPOBOAHMKA YpaBHUBAHUA NMOTEHLMANOB, COeQUHANOLLLEro Ase OTKPbITbIe NPOBOAS-
LLiMe YyacTWn, AoJKHA ObITb HE HMXKE MWHUMalbHOW NPpOBOAUMOCTW 3aLLMTHOrO NpoBOAHWKA M3 NPOBOAHUKOB,
npUcoeanHEHHbIX K OTKPbITbIM NPOBOAALLIUM YACTHAM.

544 2.2 [poBOAMMOCTEL NPOBOAHMKA YpaBHUBAHUA NMOTEHUMANOB, COeANHAIOLLEro OTKPbITYIO MPOBOASALLYIO
YacTb U CTOPOHHIO NPOBOASLLYO YacCTb, A0JTKHA ObITb HE HUXKE MPOBOAUMOCTW COOTBETCTBYIOLLErO 3aLlLMTHOrO
NPOBOAHWKA NOJIOBUHHOMO CEYEHNS.

544 .2.3 ['poBOAHUK YpaBHUBAHUA NOTEHLMANOB, cCOegNHALWNA ABE CTOPOHHME NpoBoasLLME YacTU, O0S1-
)XeH COOTBETCTBOBATL TpeboBaHUAM 543.1.3.
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[MpunoxeHue A
(oba3aTenbHOE)

Pac4eT kKoadbuumeHTa k no 541.1.2
(cMm. Takke M3IK 60724 n M3K 60949)

KoathpumumeHT K paccunTbiBalOT NO Crieaytowen opmyne

o 4 A
- |[LB+20C) 1, 6 -0 |
\ P20 . B+6;,
me Q — obbemHas TennoemMkKocTb maTepuana npoeogHuka npu 20 °C, Ox/C - mm°;
3 — BenuuuHa, obpaTtHas TemnepaTypHomy koapdunumeHTy nposogHuka npu 0 °C, °C;
Dop — YAENBbHOE 3neKkTpu4yeckoe conpotmereHve nposogHuka npu 20 °C, Om - Mm;
0; — HadanbHaa Temnepartypa nposogHuka, °C;
0; — kKOHe4Hasa Temnepartypa, °C.
Tadbnwnya Ab54.1 — 3HaveHnsa napameTpoB NPOBOAHWKA ANSA pasnuYHbliX MaTepunanoB
Matepuan p2a) QGE), pzoa), Q.(B + 20°C)
NPOBOAHUKA °C x(°C - Mm®) OmM-MM \ Do
Meab 234,5 3,45-107° 17,241-107° 226
ANMIOMUHNIA 228 2,510~3 28,264-107° 148
Cranb 202 3,8:103 138:10~° 78
3) 3HaueHust NpuHATLI Mo MOK 60949.
Tabnwuuya Ab42 — 3HadeHue koadbduumeHTa Kk Ans U3onMpoBaHHbIX 3aWUTHLIX MPOBOAHUKOB, HE SIBNSAOLLUNXCS
KUMOW Kabenst n He NPONOXEHHbIX COBMECTHO C APYrMMN Kabensamm
Temneparypa, 3HaueHne k° nns NPOBOOHUKA U3
orDb)
A3onayua npoBogHUKA ¢ Meau antoMUHNUA cTanu
HavyanbHas KoHe4Hasn
70 °C 30 160/1403) 143/1332) 05/882) 52/492)
Tepmonnact (PVC)
90 °C 30 160/1402) 143/1332) 95/882) 52/492)
Tepmonnact (PVC)
90 °C 30 250 176 116 64
(XLPE vnun EPR)
60 °C 30 200 159 105 58
PeaKTonnacTt
(Pe3nna)
85 °C 30 220 166 110 60
PeaKronnacT
(Pe3nna)
185 °C 30 350 201 133 73
CunmnkoHoBast pe3unHa

3) HimkHee 3Havenue gaHo ans NBX usonaumm npoBOaHUKOB cevernnem 6onee 300 mm2,
b) MpeaenbHble TEeMNepaTypbl 4NA M3OMNALUMK Pas3nuuHbIX TUNOB NpveedeHsl no MIK 60724,
¢) bopmyny pacyeta k CM. B Hauane npurioxeHus.
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Tabnuya A.54.3 — 3HauveHne KoadhbdumumeHTa K ANt HEM3ONMPOBAHHbBIX 3alUUTHbIX MPOBOAHUKOB,

B KOHTaKTe ¢ 060n0o4kon kabens, HO NPONOXEHHBIM HE B OBLWEM My4ke C ApyriMMmn Kabensamm

HaxXoaALWMXCS

Temnepatypa 3HaueHne k) ons NpPOBOAHUKA U3
oMa) ’
MaTepmaﬂ obonoHku ¢ Me dJTHOMWHINA CTanu
Kabens
Ha4vaneHas KoHe4vHas
Tepmonnact (PVC) 30 200 159 105 58
[Tonunatunnen 30 150 138 91 50
CSP¢) 30 220 166 110 60
3) MpeaenbHble TeMmnepaTypbl 4Ansg n3onaumm pasnnyHelX TUNoB npmeegeHsl no MOK 60724,
b) dopmyny pacueTa k cM. B Hauane npunoXxeHusl.
) CSP — cunaHo-CLUMTLIN NONMaTUNEH.
Tabnwya Ab44 — 3HauveHue kodadhduumeHTa kK Ana 3alUTHbIX NPOBOAHUKOB, ABMSOWMXCA XMNoW kabens nnu
NPONOXEHHLbIM B OQHOM Ny4YKe C APYrMMn Kabenamm wunm u3onupoBaHHbIMU NPOBOAAMU
TemnepaTypa 3HaueHue k° ons NPOBOAHUKA U3
ob) |
AN3onauua npoBoOHUKA © Meau antoMUHUA cTanu
HavanbHas KoHe4vHas
70 °C 70 160/1402) 115/1032) 76/682) 42/372)
Tepmonnact (PVC)
90 °C 90 160/1402) 100/862) 66/572) 36/312)
Tepmonnact (PVC)
90 °C 90 250 143 94 52
(XLPE vnn EPR)
60 °C 60 200 141 03 571
PeakTonnacTt
(Pe3vHa)
85 °C 85 220 134 89 48
PeakTonnacTt
(Pe3nHa)
185 °C 180 350 132 87 47
CUnnMKoHoBas pe3nHa
3) HuxxHee 3HaveHue aaHo anst maonsiumm MNMBX npoBOgHUKOB cevenueM Boree 300 mm2.
b) MpepenbHble TEMNepaTypbl ANS U3ONSALUM Pa3NUYHbIX TUNOB NpuBegeHsl no M3AK 60724.
¢) dopmyny pacuyeta k CM. B Ha4arne npurnoxeHus.
Tabnwuwya Ab545 — 3HadveHue kodsdhduumeHTa k ans 3aWMTHbIX NPOBOOHUKOB, TAKMX KaK MeTannmyeckas bpoHs
kabens, metannuyeckas obonoyka kabens, KOHUEHTpUYecKne NpoBOAHUKU U T.M.
Temnepatypa, 3HaueHue k® ons NPOBOOHUKA U3
or~a)
M3onauua kabens C Meau aNtOMUHUSA CBUHLLA cTanu
Ha4vaneHas KoHe4vHas
70 °C 60 200 141 03 51
Tepmonnact (PVC)
90 °C 80 200 128 85 46
Tepmonnact (PVC)
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OkoHyaHue mabnuubi A.54.5

Temneparypa, 3HaueHne k° nns NpOBOOHUKA U3
N3onauma kabenn C* Meau antoMUHWS CBUHLA cTanu
HavanbHas KoHe4yHas
90 °C 80 200 128 85 46
(XLPE vnn EPR)
60 °C 55 200 144 05 527
PeaktonnacTt
(Pe3unHa)
85 °C 75 220 140 03 51
PeakTonnacTt
(Pe3unHa)
MuHepanbHas
Tepmonnact (PVC) 70 200 135 — —
obonoukal
MuHepanbHas 105 250 135 — —
HEN30NNPOBaAHHAA

a) MpegenbHble TeMNepaTypbl ANs U3ONSAUMM PasNUYHbIX TUNOB NpuBedeHsl no M3K 60724.

b) Yka3aHHble BEnUYMHbI MOXHO MPUMEHSITb AN HEM3ONUPOBAHHbBIX NMPOBOAHMKOB HE3ALUMLLEHHBIX OT MPUKAa-
CaHUA UMW HaXOASILWLMXCHA B KOHTAKTE C roproYMMmn martepuanamvu.

°) dopmyny pacyeTta k CM. B Hayane NpunoKeHus.

Tabnwuya A54.6 — 3HaveHne kKoadhduumeHTa kK gns HENM3O0NMUPOBAHHLIX MPOBOAHMKOB, KOrOa YKa3aHHble Temnepa-
TYPbl HE CO34al0T Yrpo3bl MNOBPEXAEHUN HaxoasWmMXes BONu3n matepmnanos

MaTtepunan npoBogHUKA
Menb ANOMUHUN Ctanb
VenoBUS HavanbHas
NPUMEHEHUA remneparypa, MakcumansHas k MakcumaneHas K MakcumansHas k
C TemMmneparypa TemMneparypa TemMmneparypa
(KOHEeYHas (KOHEeYHas (KOHe4Has
TemMneparypa), TemMneparypa), TeMmneparypa),
C °C °C
OTKPbITO U HA Oorpa-
HUYEHHbIX yHacTKax 30 500 228 300 125 500 82
HopmanbHble yCro-
BUSA 30 200 159 200 105 200 58
[loxxapoonacHble
30HbI 30 150 138 150 91 150 50
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NMpunoxeHue B
(cnpaBo4HoOe)

Mpumep pa3melleHns 3a3eMNAOLLIEro YCTPOMUCTBA
M 3alUTHbLIX NPOBOAHUKOB

LPS
4 1 1 PLL 4
R [
| |
L PE_ |
P
1 LIJ'
1Y 1
: :
B 1 PE/PEN |
|
1
- 1’2 __ C1C2C3
5 1 3L 5
- >
J-I '
5 5 5
i [ToBEPXHOCTb 3eMNU i
_i_______ — — _______.i_
| |
_J_T2_ [ e s — e — — — — — ——  —  — _: T2i
= l T1 | o
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ObosHaveHune HanmeHOBaHUE COCTABHbIX YacTen 3NMEKTPOYyCTAHOBOK [TpumevaHue
C CTOPOHHAA MpoBOoAsALLAA YACTb
C1 MeTannnyeckne BOAOMNPOBOAHbIE TPyObI nn 1pybbl TennoueHTpanm
CZ MeTtannnyeckue Tpydbl BOAOOTBEAEHNA
C3 MeTannuyveckne Tpydbl ra3ocHabxeHns1 ¢ N30NUPYIOLWEN BCTAB-
KOW
C4 KOHOANUMOHUPOBAHUE
Cb5 Cncrtema OTOMNNEHUA
C6 MeTannuyeckne BoaonpoBodHble Tpybbl, Hanpumep, B BaHHoW | CMm. 701.415.2 [8]
C7 MeTannuyeckune Tpybbl BOAOOTBEAEHUS, HANPUMEP, B BAHHOW Cm. 701.415.2 [8]
D, M3onvpyowasa BCTaBKa
['PLU [ naBHbIN pacnpeaennTernbHbIU WNAT
PLL PacnpeaennTenbHbiv WAT [luTaHne OT rmaBHOro pacnpene-
NUTENBHOIO WUTA
[ 3L [ maBHaA 3a3emMnaAwwas WuHa CMm. 542.4
AYIT UlnHa gononHUTEenbHOro ypaBHUBaHUSA MOTEHLUMATIOB
11 3aMOHONMNYEHHBIM B BETOH nnun 3armybneHHbin B rpyHT hyHaa- | Cm. 542.2
MEHTHbIN 3a3eMIINTElb
12 3azemMnuTenb MOIHUE3aWwmnTbl NPy HEODXOANMOCTU CMm. 542.2
LPS Cucrtema monHmesawmTbl (MpyU Hann4Ynm)
PE Uinna(bl) PE B pacnpeaenntenbHOM LWUTE
PE/PEN UWwvna(bl) PE/PEN B rmaBHOM pacnpegenmTenbHOM WUTE
\Y OTKpbITAss NPoOBOAsLLANA YacCTb
1 3awmTHbIM 3asemnsowmn nposogHuk (PE) Cm. 543.
[Tnowagb nonepevyHoro ceYeHus
cMm. 543.1.
Tvn 3aWMTHOrO MPOBOAHUKA CM.
543.2.
INEKTPUYECKYID HEMNPEPBLIBHOCTL
CM. 543.3
1a 3aWwuTHbIn npoeoaHuK, nnn PEN-npoBogHMK OT ceTun (Npu Ha-
nMYnn)
2 3alnTHbIE NPOBOAHMKM OCHOBHOW cucTeMbl ypaBHMBaHuA no- | Cm. 544.1
TEHUMNANOB
3 3aluTHbIE MPOBOOHVKN AOMOMHUTENBbHOW cucTembl ypasuusa- | CM. 544.2
HUSA NOTEHLUMANOB
4 TokooTBOg cucTembl monHuedawmnTbel (LPS) (npyn Hannuun)
5 3a3eMnaoWui NPOBOAHNK CMm. 542.3

CCNWU YCTAHABINMBAKT CUCTEMY MOIHME3ALWMNTLI, TO AONMONHUTENbHbIE TpeboBaHnsa npuBeaeHsl B MOK 62305-3
nogpasaens 6.1 n 6.2.

[TpnmedaHne—llpoBOAHNKN DYHKLNOHANBHOIO 3a3emMreHnsa Ha pucyHke B.54.1 He nokasaHsbl.

PucyHok B.54.1 — llpumepbl pasmelleHna 3a3eMnsAalowero yCTpouctBa OTHOCUTENBHO (PyHOAAMEHTHOrO 3asemMnmTtens,
3aWMTHBIX NPOBOAHUKOB U 3alUTHbLIX MPOBOAHUKOB CUCTEM ypaBHMBAHUA MNOTEHLUWAIOB
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[MpunoxeHue C
(cnpaBo4HOE)

3azeMmnsaoLiue SNeKTpoAabl Xene3o00eTOHHbIX beH,D,aMeHTOB

C.1 Obwme TpedboBaHuA

Y 6eToHa, NPUMEHAEMOro Ansl COOPYyXeHnsa PyHOaMEHTOB 34aHUW, €CTb OnpeaeneHHasl NpoBOANMOCTb U, Kak
NPaBUIo, XOPOLUMN KOHTAKT C OKPYXatoWwmum rpyHToM. [lToaTtomy anektpoasl n3 YepHoro mertanna nosiHOCTbIO BCTPOEHHbIE
B OETOH MOXHO MNPUMEHSATb KaK 3a3eMITUTENN, NMPU YyCNoBUK, YTO BETOH HE M3ONUPYIOT OT rPyHTa € NOMOLbLIO crneunarnb-
HOW Tennousonsauum wunn gpyrumm cnocodamm. M3-za xummdecknx n dpunanyecknx apdpekToB, YepHbIM MeTanmn, cranb
ropsidero UMHKOBAHUS U ApYyrve MeTannbl, BCTPOEHHble B BETOH Ha rmybuHy bonblwie 5 ¢M HageXHO 3aluuleHbl OT
KOPPO3UN, NPakTUHECKN Ha BCE BPEMSA CYLLECTBOBaHUA 34aHusA. Takke, rge 310 BO3MOXHO, criegyeTt NMPUMEHATb MNPOBO-
OsWmMe KOHCTPYKUMK 30aHUMN.

3amMoHOoNMuM4YuBaHne B 6eToH (PyHOAMEHTHbIX 3a3eMIAOLWMX 3SMEKTPOAOB BO BPEMSA MOHTa)Xa 34aHUS SABNSETCS
3KOHOMWYHbLIM PELUEHMEM MNO3BONAWUM MNONYYUTb XOPOLWUK 3a3eMnuTenb ¢ DONbWKMM CPOKOM CNYXObl NOCKOMNbKY:

- 3TO He TpebyeT AONONHUTENBHLIX 3EMIMSAHLIX PaboT,

- 3a3emMIUTenb yCTaHaBNMBAKOT Ha MMybuHe, rae HET OTPULATENbHbIX BIUAHUW, CBA3AHHbLIX C CE30HHbLIMWN NOTOAHbI-
MW YCINOBUSAMMU,

- obecne4vmBaeTCcsl XOPOLWNN KOHTAKT C FPYHTOM,

- OXBaTbIBAETCA PaAKTUHECKM BCHA NOBEPXHOCTb (PyHAAMEHTA 34aHUA, YTO NMPUBOAUT K MUHMMM3AUMM nMnegaHca
3a3eMnunTens,

- obecnevmBaeTcs oNnTUManbHOE PacrnonoXeHwe 3a3emMneHuss Anst CUCTEMbl MONHUE3aWNTbl, U

- C HA4Yana MOHTaXka 34aHusl 3a3eMIMUTENb MOXHO MCNONb30BaTbh B KA4YeCcTBe 3a3eMIUTENS ANs 3MEeKTPUYeCcKon
YCTAHOBKW CTPOUNNOLWaaKM.

[Tommumo ahhekTa 3azemnennss, 3aMmOoHONN4YEHHble B BETOH (PyHOAMEHTHbIE 3a3eMNsALWmMe 3NeKTpoabl obecne-
YMBAIOT XOpowyto 6asy anst OCHOBHOW CUCTEMbI YPABHUBAHUSA NOTEHUMANOB.

[Tpy MOHTa)Xe 3aMOHOINUYEHHbLIX B BETOH (PyHAAMEHTHbIX 3a3EeMIAKWMNX 3MNEKTPOAOB NnpeanaraeTcsl BblINONHATb
crneayuwme ykasaHust 1 pekoMmeHgauum.

C.2NMpumep npumeHeHNA 3aMOHONMNYEHHbIX B 0eTOH PyHAAMEHTHbIX 3a3eMNALWMNX INEeKTPOO OB
=y dyHAAMEHT 34aHUSA A0MKEH ObiTb MOMHOCTBIO 3alUMILEH OT NOTEPU TEMNITOBOWN 3HEPIMU C NOMOLLBIO U3ONS-
LM U3 HEMPOBOAALWMX MaTepuanos, UNn ecnv yHgameHT QOIMKEH UMETb r’Maponsonsaymio, Hanpumep, NPUMeHSIoT
NnacTMaccoBble NUCTbI TonwmuHon 6onbwe 0,5 MM, ncnonb3oBaHne H6eTOHHOrO PyHAAMEHTA B KAYECTBE 3a3eMINUTENS
HE 3PUPEKTUBHO. B 3TUX Criyvasx, MeTann4veckyro apmaTtypy MOXHO NPUMEHATb ANA 3aWNTHOIO ypaBHMBAHNA MOTEHLN-
anoB, a B LUENsiX 3a3eMneHus cneagyeTt NPUMEHSTb APyron 3a3eMnuTenb, Hanpumep, 3aMmOoHONTMYEHHbIE B BETOH hyHaa-
MEHTHbIE 3a3eMIAILWNE 3MEKTPOAbl, PACMONOXEHHbIE HWXKE N30NMMPOBaAHHOIO hyHaAaMeHTa, Un pasMelleHne 3a3em-
NEHUSA BOKPYI 34aHUs UNK 3arnybnexHHble B NPYHT PyHAAMEHTHbIE 3a3eMNSAIOLWNE 3NEKTPOAOLI.

C.3 KOHCTpYKUMNA 3aMOHONMNYEHHbIX B 0eTOH (PyHAAMEHTHbIX 3a3eMIAIOWUX NeKTPoOaoB

C.3.1 Ina KoHKpeTHbIX PyHOAAMEHTOB 6e3 MeTannM4eckon apmMmartypbl, KOHCTPYKUUS 3aMOHONMUYEHHbLIX B BETOH
PYHOAMEHTHbLIX 3a3eMIAIOLWNX 3MEKTPOAOB AOIMKHA COOTBETCTBOBATE TUMY U paamepamun dpyHaameHTa. [lpeanovreHne
crneayert otaaBatbh 3aMKHYTbIM KONbUEBBbIM KOHCTPYKUUAM, COCTOAWMM N3 OOHOIO UMM HECKONMBbKUX KOMeu Ui npsamoy-
rONIbHbIM KOHCTPYKUMAM C NMUHEUHbIMU pasmepamun o 20 m.

C.3.2 Y1066l n3bexatb CHMXeEHUSA (MeHee 5 CM) pacCTOSAHUA A0 NPYHTA, 3aMOHONTIMYEHHbIX B BETOH NPOBONMOYHbIX
SINEKTPOAOB, CrneayeT NpUMeEHsTb cneunanbHble cpeactBa. Ecnn B Ka4YeCTBE 3MeKTpo4oB MCMONb3YIOT MOnocy, 10 OHa
OOMKHa ObIThb 3auKcenpoBaHa OTHOCUTENbHO Kpasl, Takmm obpasom, 4Tobbl ni3dexatb obpaszoBaHusa nonocten 6e3s
beTtoHa nog nonocon. Ecnn npucytcTByeT apmartypa, NPOBONOYHbIE 3MEKTPOAbI AOIMKHbI ObiTb CKPEnneHbl C HEN C
npomMexytkamm He bonee 2 m. CoegnHeHns A0ImKHbl ObITb BbIMOMHEHLI B COOTBETCTBUM C 542.3.2. [lpuMeHEHNE KITMHO-
BbIX coeanHuTenen cnegyet nibdberarb.

C.3.3 Y 3aMOHONMUYEHHbIX B HETOH MPOBONOYHbIX 3NEKTPOAOB AOIKEH ObiTb BbINOMHEH, MO KpauHeWn mepe, oguH
BbIBOJ (TEPMUHAN) ANl KAXXA0ro OeTOHHOro anemMeHTa 3gaHus, Anst COeANHEHUS C 3NEKTPUYECKON CUCTEMON 3JaHUS, C
COOTBETCTBYIOLWEN TOYKON KOHTaKTa (Hanpumep, € rMaBHOW 3a3eMIMSALWEN WUHOW) NN AO0IMKHO ObiTb OKOHYaHME B
crneymanbHOM 3aknagHoMm 3nemMeHTe, 3anoXeHHOM B NOoBepxXHOCTb BeToHa ansa coeguHeHust. B Touke coeguHeHus
BbIBOA AOJKEH ObITb AOCTYNeH Ans obCnyXmBaHns U N3MeEpPEHUN.

ona cuctembl MONHME3aWMTbl U ANs 34aHUNA CO crneunanbHbiMK TPeBOBAHUAMM OTHOCUTENBHO 0DOPYAOBaHUS
MHPOPMALMOHHBIX TEXHOMOIMMK, TpebyeTca bonee 0gHON TOYKU MOAKIIOYEHUS K 3a3eMITUTENID, HaANpuUMep, Anst TOKOOT-
BOJA CUCTEMblI MOINHUE3ALLUNTHI.

Ina coeanHeHnn B pyHOAAMEHTE NPONOXEHHbLIX B IPYHTE BHE OETOHHOro oyHaameHTa A0MmKHa ObiTbh y4TeHA
BO3MOXHOCTb KOPPO3uUKN CTanbHbIX NPOBOAHUKOB (CM. pasgen C.4). [lna Takux coeguHeHun, pekomeHayeTcs, YTobbl OHN
BXOoAWUNM B BETOH B npegenax 34aHnsa Un CHapyXXu, Ha COOTBETCTBYIOLWEWN BbICOTE HAQ YPOBHEM 3EMIIN.
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C.3.4 MuHnmanbHy0 NNowagb NonepeYvHoOro CeYeHust arekTpogoB, BKIIHOYAs BbIBOA AN COEAUHEHWUS, BbIOMpPAIOT
B cooTBeTCTBMM ¢ Tabnuuen 54.1. CoegnHeHns aonxHol BbiTb HAAEXHBIMWU U C COOTBETCTBYIOWMMU 3NEKTPUHECKMMMN
Xapaktepuctmkamm (cm. 542.3.2).

C.3.5 Metannunyeckasa apmartypa dbyHgamMeHTa MOXHO MUCNONb30OBaTh B KAYECTBE 3NeKTpoaa, npu ycrnoBuun, 4To

COEANHEHNS YOOBNETBOPAOT TpeboBaHnam 542.3.2. NasHble coeauHeHns gONycKaloTCHa TONbKO C paspeLlleHust rmaBHO-
0 MHXeHepa (apxXuTekTopa) NpPoeKkTa Ha OCHOBAHUM aHanu3a KOHCTPpyKuun 3gaHus. CoeauHeHus, ¢ NPUMEHEHNEM
NPOBONMOYHON CTaNbHOW DPOHM HE MCMONb3YIOT B KAYECTBE 3allUTbl, HO MOTYT NOAXOAUTL ANA obecneveHust 3nekTpomar-
HUTHOWN COBMECTUMOCTU UHMPOPMALMOHHLIX TEXHOMNOMMU. HanpshkeHHY0 apMmaTtypy He cneayeTt UCrnonb3oBaTh B KAYECTBE
3a3eMINTerns.
CCINU CBApeHHble CEeTKWU, caenaHHble U3 NPOBOAOB MEHLLUEro AnameTtpa, NPUMEHSIOT ANnst apMUPOBaHUSA, TO UX
MOXXHO MCNOMNMb30BAaTb B KAYECTBE 3MNeKTPoAoB, €CIIM OHN HAAEXHO COeAUHAIOTCA DonblUe YeM B OQHOW TOYKE C BbIBOAOM
U gpyrmmm 4acTsaiMm 3as3eMmnuTtenst, YTobbl obecneunTb, NO KPpanHeEn Mepe, Ty Xe camylo Nnowaab NnonepeyHoro ceve-
HUA KaK 3TO yKaszaHo B 1abnuue 54.1. MuHMmaneHbIn anameTp OTAENbHBIX MPOBOAHMKOB TAKUX CETOK AOIMKEH ObITb HE
MEHEE 5 MM C YETbIPbMA COEAVHEHUAMN MEXAY BbIBOAOM N CETKOU B PA3NUYHbLIX TOYKAX Ka)XOOWN CETKMW.

C.3.6 CoegnHeHne 3neKTpoaoB HE OOJIKHO BbIMONHATBLCA TPAH3UTOM MEXAy PasnUYHbIMU HYacTAMU MPOTHXEH-
HbIX pyHaameHTOB. B atom cnyyvae, gnsa obecneyeHmnss HeobXoaANMbIX SNEKTPUYECKNX COSOAVHEHUN, COEANHUTENN OOITXK-
Hbl ObITb YCTAHOBMNEHbI BHE BETOHHOrO OCHOBAHWUA.

C.3.7 3aMOHONMUYEHHbIE B BeTOH hyHAAMEHTHbIE 3a3eMMsAlWmMe 3NeKTPoabl OTAENBbHBIX ONOP (Hanpumep, npw
cTpouTenbCcTBe OONbWNX MNOMELWEHNN), AOIMKHbI OblTb COEAUHEHBLI C 3aMOHONNYEHHBIMU B BETOH PYHAAMEHTHBIMU
3a3eMMAKWMMIY 3NeKTpogamMmmn gpyrmx onop, ¢ NPUMEHEHNEM COOTBETCTBYHOLLMX 3a3eMIMAIOWMNX NPOBOAHMKOB (CM. pas-
nen C.4).

C.4 BoamoXHble npobnemMbl KOppo3uun ansa Apyrux 3a3eMrneHHbIX YCTAHOBOK, PACNONOXEeHHbIX CHAPYXU 3aMO-
HOJNIUYEeHHbIX B 0eTOH PYyHOAMEHTHbIX 3a3eMIALWUX INEeKTPOAOB

CnegyeT yunTbiBaTh, 4YTO 0bObIMHAs cTanb (6€3 NMOKPbITUS UMK FOPSAYEro UMHKOBAHUA) 3aMOHONMYeHHas B BETOH
obnagaeTt 3NeKTPOXMMUYECKMM MNOTEHUMAaNnoM, paBHbIM Meaun, 3arnybrneHHon B rpyHT. CrnegoBaTtenbHO, €CTb ONAacHOCTb
BMEKTPOXUMUNYECKON KOPPO3UKN, C APYIMM 3a3eMIMUTENEM, BbIMONTHEHHOM U3 cTanu U 3arnybneHHbIM B TPYHT BONK3K
dbyHaaMeHTa N COeAUHEHHBbIM C 3aMOHONUYEHHBIM B BEeTOH (DYyHAAMEHTHbLIM 3a3EeMINAWNM 3NEKTPOAOM. ITOT 3dhdeKT
MOXHO Takke Habnwgatb ANs apMUPOBAaHHLIX PyHAAMEHTOB OOMbLUMX 34aHUN.

Hukakon ctanbHOW 3NeKTPOoa HE CrneayeTt yCTaHaBnMBaTth B IPyHTE BOMM3M BETOHHOIO PyHOAMEHTA KPOME 3MEKT-
POAOB, U3rOTOBIEHHLIX U3 HEPXXABEKLWEW CTanm U U3roTOBMEHHbLIX APYrMM Cnocobom € XOpoLwen 3amTon OT BRnarw.
[opsavee UMHKOBaHWE, OKpacka unu apyrme nogobHble NOKPbITUA HE A0CTATOYHbI AN 3Tnx uenen. JononHuTenbHbIe
3a3eMITUTENN BOKPYr U OKONO TaKuUX 30aHUW HEe CrneayeT U3rotaBnuBaTh U3 CTalnu ropsaqero UMHKOBaHUA Anst obecnede-
HUS JOCTATOYHOIO CpoOKa CNyXbbl 3TOM YacTu 3a3eMITUTENSI.

C.5 OKkoH4YaHue paboT No yCTaHOBKE 3aMOHOJSIMYEHHbIX B 0€TOH (PYHAAMEHTHbIX 3a3eMNALWUX NEeKTPOaAOB

C.5.1 lMocne noaroToBKN 3NeKTpoaoB U/mnu CoOeauHEHHOW apMaTtypbl, nepen 3anuBkon BeToHa, cnegyeTt noaroto-
BUTb COOTBETCTBYIOLLNE AOKYMEHTbI. JJOKYMEHTbLI AOMKHbI CoagepaTb onncaHune, nnanbl n gpotorpadunm n bbiTb BKINIOYE-
Hbl B COCTAB OCHOBHOIO KOMIIIEKTA JOKYMEHTOB 3MNMEeKTPUYECKON yCTaHOBKU (CM. [7]).

C.5.2 BeToH, NpuUMeHseMbI Ana dyHOaMeHTa, OOIMKEeH coaepXartb He meHee 240 kr uemeHTa Ha 1m° BeToHa.
Y 6eToHa AormKkHa ObiTb COOTBETCTBYIOWAA MONYXNAKAS KOHCUCTEHUUA, YTODObI 3an0NHUThL BCE MNOMOCTU, PACMONOXEH-
Hble HUXE 3MEKTPOaoB.
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[Mpunoxexnue D
(cnpaBo4HOE)

3azeMnsaoLue ANEeKTpOoAbl B IpyHTEe

D.1 Obwune TpeboBaHuA

ConpoTnBneHne 3aseMIsiowero afnekrpoga 3aBmMcuT OT ero pasmepa, Popmbl N yOAENBHONO COMPOTUBITEHUA TPYH-
Ta B KOTOPbIX €ro 3arnybnsawTt. 310 yaenbHOE CONPOTUBIEHNE YaCcTO N3MEHSIETCS NO ANTUHE U MyOuHe.

YaenbHoe ConpoTUBIIEHUE MOYBbLI BblpaXkaetcd B OmMax — COMPOTUBIEHME UUNUHAPA NMNowaabio nonepeyHoro
ceyeHns ocHoBaHMA 1 M2 n anmHon 1 M.

Xapaktep NnoBepxHOCTU U PaACTUTENBHOCTU MOXET AaTb HEKOTOPYIO MHKDOPMALUIO OTHOCUTENBHO Donee wunwu
MEeHee OnaronpuUsATHOW XapakTepUCTUKU NOYBbl ANS1 YCTAHOBKM 3asemnutensi. bonee HagexHasa vHpopmauus
obecnevmBaeTcs NPU HanU4YMM pesyrnbTaTtoB U3MEPEHUN Ha 3a3eMISLWMX NeKTpoaax, YCTAHOBMNEHHbIX B NoA06HON
Nno4Be.

YaenbHOe COMpPOTUBIEHME MOYBbLI 3aBUCUT OT BMAXHOCTU M TeMNepaTypbl, 0b6a 3Tn napamerpa U3MEHSATCH B
TedyeHne roga. BnaxHocte — nog BNuUsIHUEM TpaHyNMpOBaHUS MOYBbI N ee NMopucTocTu. [lpakTtnyeckn, yaenbHoe conpo-
TUBNEHUE MOYBbl YBENMNYNBAETCH MPU YMEHbLUEHNN BITAXKHOCTW,

[ PYHTBI B 30HAX NOATONNEHUS PEK, KaK NMpaBuno, He NoAXoaAT ANA YCTPOUCTBA 3a3eMUTenen. TN rPyHTbl COCTOAT
N3 KAMEHHOW OCHOBbI, SABMNAOTCHA CUIbHO MPOHUUAEMBIMU WU NENKO 3aTonnsoTCcsa OTPUIBTPOBAHHON BOAOW C BbICOKUM
yAelnbHbIM COMNPOTUBNEHMEM. B 3TOM cnyvae AOrmKHbl yCTaHABNUMBATLCA MyOUHHbIE 3NeKTpoadbl, YTOObl AOCTUTHYTL DO-
nee rnyboKux CrnoeB NPyHTA, Y KOTOPbIX MOXET BbIThb Ny4lias NpoBOANMOCTb.

Mop03 3HauUMTENbHO YBENUUMBAET yOENbHOE COMPOTUBIEHNE MOYBbLI, KOTOPOE MOXET AOCTUraTbh HECKOIIBKUX Thbi-
cs4 OM B 3aMOPOXEHHOM cnoe. TonwmHa 3T0ro 3aMOPOXEHHOIO CNOSA B HEKOTOPbIX 06NacTtsiX MOXET COCTaBUTb OAVH
MeTp u bonee.

3acyxa Takke yBernuumBaeT yaenbHOe CONPOTUBIEHME MOYBbI. IMPMEKT 3aCyXmn MOXET HADNIAATLCA B HEKOTOPbIX
obnactax go rmybuHbl 2 M. 3Ha4YeHUs yaenbHOro CONPOTUBNEHUS NPU TAKUX YCIMOBUAX MOIYT ObITb TAKOIO e nopsiaka Kak
N BO BPEMSA MOpO3a.

D.2 YaoenbHoOe CONPOTUBIIEHUE FPYHTA

Tabnuua D.54.1 paetr wHopmaumio 0O 3HAYEHUSX YOENbHOMO COMNPOTUBIEHUSA AN OnpeaeneHHblX TUNoB
NMOYBbI.

Tabnwunya D.54.1 — YagenbHoe conpoTUBNeHue

XapakTepucTuka rpyHTa YoeneHoe conpotusneHue, Om
bonotucrtaa 3emns Ot 1 Om go 30
AnnoBunn 20—100
[leperHon 10—150
BrnaxHbin topd 5—100
Msarkas rmmHa 50
MiaBecTkoBas rmuHa n ynnoTHEHHAasA rMuHa 100—200
lOpcknn  meprernb 30—40
'NMUHUCTBIN MECOK 50—500
{PEMHUNCTbIN NECOK 200—3000
onasi KaMmeHHas NodBa 1500—3000
KamMeHHast nodBa MnoKpbITasd nyrom 300—500
MArkKnn n3BecTHSIK 100—300
YNMNOTHEHHHbIN U3BECTHSK 1000—5000
lopncTbln N3BECTHSK 500—1000
{pucTannM4Yeckun crnaHei, 50—300
{pUCTannNUYeCcKNn criaHel, co Cnioaon 800
"PAHUT N NEeCYaHWK COrmacHo noroge 1500—10000
"PAHUT U CUNTIbHO U3MEHEHHbLIN NEeCYaAHUK 100—600
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M3 tabnnubl D.54.2 BUAHO, YTO yAENbHOE COMNPOTUBIIEHNE MOXET U3MEHUTBLCH B 3HAYMTEINBHOW CTEMNEHW, AN TOro
K€ camMoro tumna rpyHra.

B nepBoMm npubnmxeHnn conpotuBneHne MOXeT ObiTb BbIMUCINEHO C NMPUMEHEHNEM cpedHUX 3HaYEeHUn Tabnu-
ubl D.54.2.

O4eBNAHO, YTO BbIMUCNEHUSA, CAEMNAHHbIE NCXOOS TONBKO U3 3TUX 3HAYEHUN, Oal0T cyrybo npnbnuantensHoe 3Hade-
HUE COMPOTUBIEHNA 3a3emnsalowero anekrpoga. pumensas gopmyny, npuBeaeHHyo B pasgene D.3, nameperHmne conpo-
TUBNEHUA NO3BONSAET OUEHUTb CpeaHee 3HaYeHne yAernbHOro COMPOTUBIIEHUS TPYHTA, YTO MOXET ObITb MOMNE3HbIM A
OanbHenwWmnx paboT, BbIMOMTHEHHbLIX B NOAOOHbLIX YCIOBUSX.

Tadbnwnua D.54.2 — NameHeHne yaenbHOro ConpoTUBNEHUS AN Pa3NUYHbIX TUMOB IPyHTA

CpegHee 3HaJvYeHue yaeribHOro

XapakTepucTuka rpyHTa
P P Py conpotuBnieHnsa, Om

JKnpHasa naxortHasi 3emMnst, BraXXHbIW HACLINHOW TPYHT 50
begHas naxotHasa 3emns, rpaBumn, rpybbii HACBINMHOW TPYHT 500
[ONbI KAMEHUCTBIN TPYHT, CYXOWN, MOHONMUTHbIE CKarlbl 3000

D.3 3azemnsarowme aneKkTpoabl 3arnyoneHHble B rpyHT. HOMeHKnaTypa

3a3eMnsAlLWne 3NekTpoabl 3armnyobneHHble B IPYHT MOryT ObiTb BbIMNOSTHEHbI U3

- CTann ropsiyero UMHKOBaHWS,

- cTanM B MeaHon 0DONoYKe,

- CTann ¢ MeaHbIM MOKPLITUEM,

- HEPXABEIOLLEN CTanw,

- ronon Meaw.

CoeguHeHNs1 Mexay pasfiMyHbIMU MeTannamMmm He A0MKHbl ObiTb B KOHTAKTE € Nno4BoW. He cnegyeTr npuMeHsThb
apyrve metannbl U Cnnasbi.

MuHmMmanbHas TonwuHa U anamMmeTpbl getanen NPUHMMarTcsa Anst 0ObIYHbIX PUCKOB XMMUYECKOTO U MEXaHNYECKO-
ro crapeHust. OgHako, 3Tn pasmepbl MOryT ObITb HE AOCTATOMHLIMU B CUTYaUMSIX,rAe NPUCYTCTBYIOT CYLLECTBEHHbLIE PUCKN
koppo3un. C TakKuMm puckamm MOXHO BCTPETUTBLCS B MOYBaXx, rAe pacrnpocTpaHsaT bnyxgawwme TOKWU, HanpuMep BO3-
BPaTHbIE TOKU MOCTOSIHHOIO TOKA B LENSAX NEKTPUYECKOU TAMM Ui B 6rn3m yCTaHOBOK KaTOAQHOW 3alpUThl. B aTOM cny4ae
OOIMKHbI ObITb MPUHATBLI CNeunanbHble Mepbl NPEAOCTOPOXKHOCTMN.

3a3eMnAlLWne anekTpoabl A0MKHb! ObiTh 3arnybneHbl B CaMbiX BNaXXHbIX YacTAX rpyHTa. OHM A0IMKHbI ObITh pac-
NONOXEHbI BAanun OT CBanoK OTXOAO0B, IAe BO3MOXHA (PuUnbTpauus, Hanpumep, 3KCKPEMEHTOB, XUAKUX yaobpeHun,
XUMUYECKNX MPOAYKTOB, KOKCA, U T.A4., KOTOPble MOINyT UX PasbeCcTb U PAacrofioXXeHbl MakCUMarbHO Oaneko OT OXUBIEH-
HbIX MECT.

D.3.2 OueHKa conpoTUBNeHUA 3a3eMnAloLLero aneKkTpoaa

a) N'oOpu30OHTanbHO NPONOXEHHbIW NOA 3eMNen NMPOBOAHUK

ConpoTuBNeHne 3a3eMnaAlLwWero anekrpoga R, o6pazoBaHHOrO ropu3oHTanbHO MPOMOXEHHbIM MO4 3EMINEN MPO-
BOAHUKOM (CM. 542.2.3 n 1abnnuy 54.1), MOXeET ObITb NPUOBNU3NTENBHO paccHUTaHO Mo dhopmyne

_oP
R—2L,

rae p — yaenbHoe ConpoTuBneHne noudsbl, Owm;
[ — AnuvHa TpaHwen, 3aHATOU MPOBOAHUKOM, M.

Cnegyet OTMETUTL, YTO yKNagka NpoBoAgHWKA B TpPaHLWEe MU3BUMUCTLIM MYyTEM He gaeT 3aMeTHOro CHUXEHUS CO-
NPOTUBNEHUSA 3a3EMNSAIOLWLENO 3MeKTpoaa.

[TpakTnyeckn, 3T10T NPOBOAHUK MOHTUPYETCS ABYMS Pa3nUYHbIMKM Cnocobamu:

- PyHOAMEHTHbIN 3a3eMNUTENb 34aHUA. 3a3eMNSAOLWMNE INEKTPOAbl YKNaAbIBAOT B BUAE 3aMKHYTOMO KOHTypa Mo
nepuMeTpy 3gaHusl. Ero anuHy npuHUMaroT paBHOW MEPUMETPY 34aHUS,

- TpaHLWeN: NPOBOAHMKK NPOKNAaAbIBAKOT Mo 3emMnen Ha rnyouHe npnbnuantenbHo 1 M B crieunarnbHbIX TPaHLWesIX,
BbIPbITbIX AN 3TOW LENwW.

TpaHwewn He cnegyet 3anonHATb KAMHSAMW, NENNOM UK NoAOBHbBIMKM MaTepuanamm, a cnegyet 3anofHATb 3eM-
nen, cnocobHOM COXpPaHATb BNaXXHOCTb.

b) lNponoxeHHble Nog 3emMnen nonochl

na obecneveHnsa XopoLWero KOHTakrTa AByxX NOBEPXHOCTEN C MPYHTOM CNIMOLWHbLIE MONOCHI CrneayeTt ynoXnTb BEPTU-
kKanbHO (Ha pebpo).

[Tonocbl AOMKHBI BbITh NPONOXEHbI MoA 3eMNen TakumMm obpasom, YTODbl UX BEPXHUW Kpawn pacnonarancsa npubnu-
3UTENBLHO Ha rmMybnHe O0QHOro MeTpa.
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ConpotnBneHne R NpornoXeHHoro noa 3eMIlien 3a3eMIsiolero 3nekrpoga B BUAe MNosocbl HA AOCTATOYHOW
mybnHe npmnbnmn3anTenbHO PaBHO

rge p — yaenbHoe conpoTtuereHune rpyHta, Om;
[ — nepnmMmeTp Nonocol, M.
C) ONeKkTpoabl YCTAHOBIEHHbIE BEPTUKANBHO N0 3EeMITEN
ConpotuBneHne R BepTUKaANbHO pPacronoXeHHOro nog 3emMmnen 3asemnswoulero anekrpoga (cm. 542.2.3 u
Tabnuuy 54.1) moxet 6biTb NPUBMN3NTENBHO paccuUnTaHo no dopmyne

P
R = I
rge p — yaenbHoe conpoTtuereHne rpyHta, Om;
[ — AnnHa CTepXHS UMY KaHana, M.
CCIMU CYLLECTBYET PUCK MOPO3a UIN 3acyXu, ANIMHA CTEPXKHEN A0IMKHA ObiTh yBENMYeHa Ha 1 nnun 2 m.
3Ha4YeHne CONPOTUBIIEHUS 3A3eMIISAIOWEro 3NeKTpoga BO3MOXHO YMEHbLWNTb NMyTEM COEAUHEHUSI HECKOIBbKUX
BEPTUKANBHbLIX CTEPXXHEN NapanmnenbHO, Ha PacCTOAHUM OPYr OT gpyra paBHOM ONMHE OOHOro CTEPXHA, B Criyvae, ecrnv
NPUMEHSOT ABa Unn bonee CTepKHS.
HononHMTeNnbHO YCTAHOBNEHHbIE ANMMHHLIE CTEPXKHU, YHYMUTbIBAA HEOQHOPOAHOCTL MPYHTA, MOIYT AOCTUIHYTL FOpWU-
30HTA C HU3KUM WM HEe3HAYUTENbHbIM yOENbHLIM COMPOTUBIIEHNEM,
D.4 MeTannu4veckne KONOHHbI KaK 3a3eMnsaoLlme anekrpoabl
MeTannunyeckne KONMOHHbI, BXOOsAWME B METANNOKOHCTPYKUMIO U pacrnofioXeHHbIE B TPyHTE Ha onpeaeneHHou
rmybnHe, MOXHO MCMONb30BATb B KAYECTBE 3a3eMINSIOWEro 3reKTpoaa.
ConpotuBneHne R pacnonoXeHHoW nog 3eMnen MeTannuyeckon KOMOHHbI MOXeT bbiTb NPUOBNn3anTenbHO
paccuUnTaHo no popmyrne

R = 0,366%0910 Sk
e p — yaenbHoe conpoTtuereHne rpyHra, Om;
[ — pacnonoXeHHast noa 3emrnen AnnHa KONOHHbI, M;
d — gnameTp uunuHgpa, odbpaszoBaHHOIO KOMOHHOW, M.
P4 COegMHEHHbIX KOMOHH, PacnonoXeHHbIX BOKPYT 34aHUs, 4al0T CONPOTUBNEHNE TOMO Xe nopsigka, vuto u pyHaa-
MEHTHbIE 3a3eMITUTEIMN.
3aMmoHonNMymBaHue B BETOH HEe UCKII0YaeT BO3MOXHOCTb NMPUMEHEHUS KONMOHH KaK 3a3eMrsiioWwmx 3NeKTpoaoB U
HE CYWECTBEHHO U3MEHSET COMPOTUBIIEHNE 3a3EMIIAIOWErO 3MeKTPoaa.
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[Mpunoxexnue A
(cnpaBo4HOE)

CBeaeHUA O COOTBETCTBUU CCbINMOYHbLIX MeXAyHapoAHbIX CTaHOapTOB
CCbINMOYHbIM HaLUuMoOHanbHbIM cTaHgaptaMm Poccunckon Pepepauun
(M gencTBYWLWMM B 3TOM KavyecTBe MeXrocyaapcTBeHHbIM cTaHpapTam)

Tabnnua HOA.1

Obo3HavYeHne CChINMOYHOroO
MEXOYHAPOOHOro craHgapra

CTeneHb
COOTBETCTBUA

Obo3HavYyeHUe U HAMMEHOBAHUE COOTBETCTBYIOLLEro
HALUWOHANBLHOrO crtaHgapra

MOK 60364-4-41:.2005

IDT

[OCT P 50571.3—2009 (M3K60364-4-41:2005) «3nekTpoycra-
HOBKM HU3KOBOIbTHbIE. YacTb 4-41. TpeboBanusa ansa obecneveHus
be3onacHOCTU. 3awmTta OT NOPaXKeHUs1 SNEKTPUHECKUM TOKOM»

MOK 60364-4-44:2007

[OCT P 50571-4-44—2011 (M3K 60364-4-44:2007) «3neKkTpo-
YCTAHOBKM HU3KOBOINbTHbIE. HacTb 4-44. TpeboBanua ansa obecneve-
HUSA 6e3onacHOCTU. 3awmTa OT OTKITOHEHUW HANPSKEHUS U 3MEKTPO-
MarHUTHbIX MOMEX»

MOK 60364-5-51:2005

[OCT P 50571.5.51—2013 (MOK 60364-5-51:2005) «3neKkTpo-
yCTAaHOBKN 3gaHun. Yactb 5-51. Beibop n MOHTaX 3anekTpoobopyao-
BaHusA. Obwmne TpedboBaHUA»

MOK 60439-2:2005

MOD

[OCT P 51321.2—2009 (M3K 60439-2:2005) «YcTpouctBa KOMm-
NNeKTHblIE HU3KOBOMbBTHbIE pacnpegeneHns n ynpaenenms. Yacrto 2.
HNononHuTenbHble TpeboOBaHUA K LLMHOMPOBOAAM»

MOK 61439-1

[OCT P M3K 61439-1—2012 «YcTponctBa KOMIMIEKTHbIE HU3KO-
BO/IbTHbIE pacnpeaeneHnst n ynpaenexHus. Hacte 1. Obwme 1pebo-
BaHUSA»

*

MOK 61439-2

MOK 60724

[OCT P MOK 60724—2009 «llpegenbHbie TemnepaTypbl 3M1EKT-
PU4HECKMX Kabenem Ha HOMWHANBHOE HarnpsiKeHWe HanpsKeHus
1 kB (Um=1,2 kB) n 3 kB (Um = 3,6 kB) B ycnoBusix KOpOTKOro 3ambl-
KaHUS»

MOK 60909.0

MOK 60949

[OCT 28249—93 «KopoTkmne 3amblKaHUA B 3MEKTPOYCTAHOBKAaX.
MeToabl pacyeTta B 3N1EKTPOYCTAHOBKAX MNEPEMEHHOIO TOKa Hanpsi-
XeHnem 0o 1 kB»

NE

[OCT P 52736—2007 «KopoTkue 3amMmbiKaHUA B 3MEKTPOYCTAHOB-
kax. Metoabl pacyeTta anekrpoanHaMmmU4eCckoro n TEPMUYECKOro Jen-
CTBUS TOKA KOPOTKOro 3amblKaHUS»

[OCT P MOK 60949—2009 «Pac4er TepMmnyeckn gonyctumMbIX
TOKOB KOPOTKOrO 3aMblkaHuUs C Yy4YeTOM HeagnabaTUYecKoro Ha-
rpesa»

MOK 61140

[OCT P M3OK 61140—2001 «3awmnTta oT nopaXeHns 3neKTpudec-
KUM ToKOoM. Obwmne nonoxeHums no besonacHocTu, obecnevynBae-
MOW 3NEKTPOODOPYAOBAHNEM N 3NEKTPOYCTAHOBKAMUN B UX B3aUMO-
CBA3N»

MOK 61534-1
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OkoH4yaHue mabnuusi [A.1

MOJ

MOJ

OBo3HaveHne CCbINOYHOro CteneHb OBo3HavyeHne U HauMMeHOBaHNE COOTBETCTBYIOLLETO
MEXOYHAPOOHOro craHgapra COOTBETCTBUA HALMOHANBHOIO cTaHgapTa
M3K 62305 (BCce yacTtn) IDT OCT P MOK 62305-1—2010 MeHempkmeHT pucka. 3awmrta ot

Hun. HYacte 1.00wWwme npuHumnol

OCT P M3BK 62305-2—2010 MeHempKmeHT pucka. 3awmra or

HUK. YacTb 2. OueHKa pucka

MOK 62305-3:2006

COOTBETCTBUA CTaHAAPTOB.

- IDT — nageHTu4HbIE CTAHOAPTHI;
- MOD — moaundunumnpoBaHHble CTaHOApPThI;
- NEQ — HeskBMBaneHTHblE CTAHOAPTHI.

* COOTBETCTBYKOLWMN CTaHOAPT OTCYTCTBYET. [1o ero yrBepXaeHus pekoMeHOyeTcs UCnonb3oBaTb NepeBsos Ha
PYCCKNN SA3bIK OAHHOIO MexayHapoaHoro craHgaprta. [lepeBog gaHHOIO MeXxXayHapogHoro craHgapra HaxoguTces B
depepanbHOM UMHMPOPMALNOHHOM POHAE TEXHUYECKUX PErnameHToB U CTaHOApTOB.

[TpumeuyaHune— B HacToswen tabnuue ncnonb3oBaHbl criegyowme yernoBHble 0603HAYEHUS1 CTENEHN
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Bbubnuorpacdus

MexayHapogHbin IArnekTpoTexHndeckmun CnoBapb — Yactb 826. 9nekrpunyeckne yctaHoB-
kn ((International Electrotechnical Vocabulary — Part 826: Electrical installation)

MexayHapoaHbin InekTpotexHndecknn Crnosapb — Yacte 195:; 3azemneHne v sawmrta oT
nopaxeHunsa anektpunyeckum TokoMm (International Electrotechnical Vocabulary — Part 195:
Earthing and protection against electric shock)

BapbiBOONacHble cpeasl — Yacte 0. ObopypaoBaHne — Obwme tpeboBaHus (Explosive
atmospheres — Part 0: Equipment — General requirements)

BapbiBoonacHble cpeabl — Yactb 14: [NpoektnpoBaHue, BbIOOp U MOHTaX 3NEKTPUHECKUX
ycTtaHoBOK (Explosive atmospheres — Part 14. Electrical installations design, selection
and erection)

HW3KoBONbTHbIE 3NeKTpudeckne yctaHoBkm — Yactb 4-43. 3awmrta anst obecnedveHums
besonacHoctn — 3awmta o1 cBepxTtoka (Low-voltage electrical installations —
Part 4-43: Protection fo safety — Protection against overcarrent)

HW3KOBOINbTHbIE 3MEKTPUYECKne ycTaHoBkM — Yactb 5-52. Beibop n MOHTaX anekTpoobo-
pygoBaHna — aAnektponposoakn (Electrical installation of buildings. Part 5-52. Selection
and erection of electrical equipment. Wiring systems)

HW3KOBONBTHbIE 3NeKTpuYeckmne yctaHoBkm — Yacte 6. VMcnebitanma (Low-voltage electrical
installations — Part 6: Verification)

HW3KOBOMBTHbIE 3neKkTpuyeckmne yctaHoBkn — YHactb 7-701: CneuwnanbHble yCTAHOBKU UMK
MeCcTa pacnonoxeHmsa — [lomeweHns BaHHbIX 1 gyweBbiX (Low-voltage electrical installa-
tions — Part 7-701. Requirements for special installations or locations — Locations
containing a bath or shower)

Kabenn ¢ MmHepanbHOM WM30MNsAUMEN Ha HOMUHanNbHOE HanpsixkeHune He bonee 750 B —
Yactb 1 — Kabenu (Mineral insulated cables and their terminations with a rated voltage not
exceeding 750 V. — Part 1. — Cables)

3aszemnutenn dyHaameHTHble (Foundation earth electrode)
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YOK 696.6:000.354 OKC 29.020 EO8 OKCTY 3402

91.140.50

KntoyeBble cnoBa: SJTEKTPOYCTAaHOBKW, HU3KOBOJIbTHbIE, 3d3€EMIJTAOLLVE YCTDOVICTBH, 3dllATHbIE NMPOBOAHWNKAU

NPOBOAHUKN YPABH

3dLlLMTHBIX NMPOBOAH

MBaAHWUA MOTeHUMaNoB, rMaBHbLIA 3a3eMMALWUNA 3aXKNM, ST1EKTPUYHECKAA HENPEPDbIBHOCTDb
NKOB
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