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MpeancnoBue

1 MOAIMOTOBIEH MOCKOBCKUM MHCTUTYTOM 3Heprobe3onacHoCTM U aHeprocbepexeHns Ha ocHoBe cob-
CTBEHHOrO ayTeHTUYHOTO NepeBoa Ha PYCCKUM A3bIK MeXayHapoaHoro cTaHaapTa, ykasaHHoro B nyHKTe 4

2 BHECEH TexHW4eckuM KoMUTETOM Mo cTaHgapTusaummn TK 337 «3BnekTpuyeckue ycTaHOBKM 34aHNIAY

3 YTBEPXOEH M BBELEH B JEVCTBWE Mpukasom GeepansHOro areHTcTsa no TEXHUHECKOMY perysi-
poBaHuo 1 MeTponorim ot 6 ceHTsa6psa 2013 1. Ne 976-cT

4 Hactoawwin cTaHgapT MaeHTUYeH mexxayHapoaHoMy ctaHgapTy MOK 60364-5-54:2011 «OnekTpoycTa-
HOBKM 3a0aHuiA. HacTb 5-54. Belibop 1 ycTaHoBKa anekTpoobopyaosaHus. 3asemnsiolLne yCTpoACTBa U 3allUTHbIe
nposoaHukny» (IEC 60364-5-54:2011 «Low-voltage electrical installations. Part 5-54: Selection and erection of
electrical equipment. Earthing arrangements and protective conductors»).

HanmeHoBaHWe HacTosILLero cTaHaapTa USMeHeHO OTHOCUTESNbHO HAMMEHOBAaHUS Yka3aHHOro MexayHapos-
HOro cTaHdapTa Ans NpUBedeHUs ero B COOTBETCTBUE C BHOBb MPUHATLIM HAUMEHOBaHNEM CEPUM CTaHOAPTOB
M3K 60364.

Mpu NpUMeHeHNM HacTosILLero cTaHaapTa pekoMeHayeTCa UCNOMNb30BaTh BMECTO CChINTOUHbIX MeXayHa-
poAHbIX CTaHAAPTOB COOTBETCTBYOLUME UM HalLMOoHanbHble cTaHaapTel Poccuiickoin deaepalimm, cBeaeHnst o
KOTOpbIX NpUBeAeHbI B AOMONHATENLHOM MpunioxeHun JA

5 B3AMEH MOCT P 50571.5.54—2011/M3K 60364-5-54:2002

lpasuna npumereHusi Hacmosiujeao cmaHAapma ycmaroerneHsl 8 FOCT P 1.0—2012 (pa3den 8). MHgbop-
Mayusi 06 UBMeHeHUsIX K HacmosiujeMy cmaHOapmy rybiluKyemcs 8 exe200HoM (1o cocmosiHuio Ha 1 siHeapsi
mekyujeao 2o0a) UHhopMalyUOHHOM yKkasamere «HaluoHanbHbie cmaHdapmbi», @ mekcm usMeHeHul U rornpa-
80K — 8 eXXeMeCsYHOM yKasamerle « HayuoHarbHble cmaHOapmbi». B criydae nepecmompa (3ameHsl) Uil om-
MeHbI Hacmosiujeao cmaHOapma coomeememeyiouiee yeedomiieHue 6ydem onybnuxkosaHo e bnuxaliuiem 8bi-
1yCKe exemMecsiuH020 UHhopMayUoOHHO20 yKasameris «HauuoHarnbsHele cmaHOapmbl». Coomeemcmeyrowast UH-
hopmaLus, yeeOoMITeHUE U MeKCMbl pa3Melaromes makxe 8 UHgopmayuoHHoU cucmeme obujezo nosb308a-
HUs1— Ha ogbuyuarnsHom calime PedepalibHO20 a2eHMCmea 1o MeXHUYECKoOMY peayupoeaHuio U Memposoauu
8 cemu ViHmepHem (gost.ru)
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HacToswmii cTaHgapT He MOXET BbiTb MOSHOCTLIO UM YACTUMHO BOCMPOM3BEAEH, TMPAXKUPOBAH U pacnpo-
CTpaHeH B Ka4ecTBe oduLManbHOro usgaHns 6es paspelueHns GeaepasibHOro areHTCTBa Mo TEXHUHECKOMY pery-
NNPOBAHMIO 1 METPOMOrM
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HAUWOHANBHBIN CTAHOAPTPOCCUUCKON OEAQEPALUMN

SNEKTPOYCTAHOBKN HU3KOBOJIBTHbIE
YacTtb 5-54

3aszemnsiowue ycrpoﬁc*raa, 3alUTHbIe NPOBOAHUKU
N 3alluTHble NPpOBOAHUKM YpaBHUBaHUA NnoTeHLuanoB

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

HDara BBegenna — 2015—01—01

541 O6wue cBeaeHus

541.1 O6nacTb NpUMeHeHUs

HacTosLwmii ctaHgapT ycTaHaBnMBaeT TpeboBaHWS K 3a3eMMSOLLUM yCTpOIZCTBaM, 3aunTHBIM NPOBOAHN-
Kam 1 3allMTHBIM NPOBOAHUKaM ypaBHUBaAHWUA NOTEHUManNnoB, NPUMeHAeMbIX Ans obecneveHus 6esonacHoCTU B
SNEeKTpoyCTaHOBKaX.

541.2 HopmaTUBHbIe CCbINKKX

MepeyncneHHble HKe CCbINoYHbIE AOKYMEHTbI SABMSAI0TCA 06513aTeIbHbIMU NMPY MPUMEHEeHUN HacTosLWero
cTaHgapTa. [ns AaTMpOoBaHHbIX CChITOK NPUMEHSIETCA TOMbKO YKa3aHHOoe 13daHue COOTBETCTBYIOLLEro HOpMaTUB-
HOro AOKYMEHTA.

Ans HeaaTUPOBAaHHbBIX CCbLTOK NPUMEHSIeTCs NMocneaHee N3aaHue CoOTBETCTBYIOLLLEro HOPMATUBHOIO AOKY-
MeHTa.

MOK 60364-4-41:2005 SnekTpuyeckne ycTtaHoOBKM 3gaHuil. Yactb 4-41. 3awwmrta ans obecneyeHus
6esonacHocTu. 3awuTta oT anekTpudeckoro yaapa (IEC 60364-4-41:2005, Low-voltage electrical installations —
Part 4-41: Protection for safety — Protection against electric shock)

MO3K 60364-4-44:2007 3nekTpuyeckne yCTaHOBKW HU3KOro HanpsbkeHusi. Yactb 4-44. 3awwuta ana
obecneyeHust 6esonacHocTH. 3alyTa OT PE3KNX OTKITOHEHWIA HaNPSHKEHUS! U 3N1eKTPOMAarHUTHbIX BO3MYLLEHUI
(IEC 60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safety — Protection against
voltage disturbances and electromagnetic disturbances)

MO3K 60364-5-51:2005 OnekTpryeckre ycTaHOBKM 3aaHui. YacTe 5-51. Bbibop 1 MoHTax anektpoobopyao-
BaHus. O6wme 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 KOMMYTaLMOHHAA U MEXaHU3Mbl YrpaBieHUsl HU3KOBOSLTHLIE KOMIIEKTHLIE.
Yacts 2. YacTHele TpebosaHus k cuctemam cbopHbIX LWKH (LunHonposoaam) (IEC 60439-2, Low-voltage switchgear
and controlgear assemblies — Part 2: Particular requirements for busbar trunking systems (busways))

MO3K 61439-1 AnnapaTtypa KOMMYyTaLMOHHas U MexaHU3Mbl ynpaseneHnst HU3KOBOSIBTHbIE KOMMNEKTHbIE.
YacTb 1. O6wme npasuna (IEC 61439-1, Low-voltage switchgear and controlgear assemblies — Part 1: General
rules)

M3K 61439-2 Annapatypa KOMMYTaLWOHHAsA U MEXaHU3Mbl YNpaBieHUsl HU3KOBOSLTHbIE KOMIMSIEKTHbIE.
YacTb 2. KoMnnekTHble cunoBble KOMMYTaLMOHHas annapaTtypa U MexaHuambl ynpasneHus (IEC 61439-2,
Low-voltage switchgear and controlgear assemblies — Part 2: Power switchgear and controlgear assemblies)

WUspanne opununanbHoe
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MQ3K 60724 TemnepaTypHble npedernsl KOPOTKOro 3amblKaHWS Asl aNeKTpUYecKMX kabenen Ha HoMUHarb-
Hble HanpsbkeHus 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 = 3,6 kV))

M3K 60909-0 Tokn KOpOTKOro 3amMblkaHWs B cucTeMax TpexcdasHoro nepemMmeHHoro Toka. Yacte 0. Pacuet
TokoB (IEC 60909-0, Short-circuit currents in three-phase a. c¢. systems. Part 0. Calculation of currents)

M3K 60949 PacueT TepMUYeCKU AOMYCTUMbIX TOKOB KOPOTKOrO 3aMblkaH/s ¢ y4eToM HeagnabaTtnyeckoro
Harpesa (IEC 60949, Calculation of thermally permissible short-circuit currents, taking into account non-adiabatic
heating effects)

M3K 61140 3aLimTa oT nopaxkeHWsl anekTpudecknm Tokom — OBLUMe acnekTbl, CBA3aHHbIE C aNeKTpoycTa-
HoBkamW 1 anekTpoobopyaosaHvem (IEC 61140, Protection against electric shock. Common aspects for installation
and equipment)

MO3K 61534-1 Cuctembl WwinHonposodoB. Yacte 1. O6wme TpebosaHua (IEC 61534-1, Powertrack sys-
tems — Part 1: General requirements)

MO3K 62305 (Bce yacTtu) 3awmTa oT monHuK (IEC 62305 (all parts) Protection against lightning)

M3K 62305-3:2006 3aLymTa oT MonHUK. YacTb 3. dusndeckne NoBpexaeHUst KOHCTPYKLIMIA U OMacHOCTb
Aans xusHu (IEC 62305-3:2006, Protection against lightning — Part 3: Physical damage to structures and life
hazard)

541.3 TepMUHBI U onpeaeneHus

541.3.1 oTkpbITasi npoBoAsiLias YacTb (exposed-conductive-part): JocTyrnHas Anst npukacaHus nposoasi-
Lwas Yactb o6opyaoBaHusi, KoTopasi HopMasibHO He HaxoAWTCs Mog HanpskeHUeM, HO MOXeT oKasaTbCsl MoA
HanpsbkeHWeMm rnpu rnoBpeXaeHU OCHOBHOMN M30NALUN.

[MOK 60050-826:2004, cTaTes 826-12-10] [1]

541.3.2 cTopoHHAA NpoBoAsilan YacTb (extraneous-conductive-part): Mposogswasn YacTb, He sABNAI0-
LLAsiCA YacCTbo MEKTPUYECKOM YCTAHOBKM, HO KOTOPasi MOXET HaxoAWTLCH Nog 3/1eKTPUYECKUM NOTEHLMAIOM,
KaK npasunsio, MOTEeHLUWaNoM oKanbHO! 3eMnu.

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

541.3.3 3azemnsiolunii anekTpoa (3asemnurens) (earth electrode): MposoaawLan YacTb, KoTopast MOXeT
GbITb NOrPYXEHA B 3EMJTHO WX B CMELIManbHYH MPOBOASILLYIO cpeay, Hanpumep 6ETOH UK Yronb, U HaxoaALWwasn-
€Al B 3/1EKTPUYECKOM KOHTaKTe C 3eMIei.

[M3OK 60050-826:2004, ctatba 826-13-05, Uam.][1]

541.3.4 3amoHoONUYeHHbIN B 6eTOH hyHAaMeHTHbIN 3a3emnuTens (concrete-embedded foundation
earth electrode): 3asemnsioLwmii aNeKTpoa, Kak NpaBus1o, B BUAE 3aMKHYTOIO KOHTYpa, 3aMOHOMMYEHHbIN B 6ETOH.

[M3K 60050-826:2004 IEC, cTaTbs1 826-13-08, U3m.] [1]

541.3.5 3arny6neHHbIA B FPYHT dyHOaMeHTHbIA 3asemnutens (soil-embedded foundation earth
electrode): 3azeMnaoWmMiA aNekTpod, Kak NpaBuno, B BUAE 3aMKHYTOrO KOHTYpa, 3arnybneHHbI B rpyHT nog,
byHOaMEHTOM 30aHKSI.

[MOK 60050-826:2004, ctaTbs 826-13-08, Uam.] [1]

541.3.6 3awuTHBIM NpOBOAHUK (protective conductor): MpoBoaHKK, NpegHasHaveHHbIR Ans uener beso-
MacHOCTU, HanpUMep, AN 3aWUThl OT NOPAKEHNS 3NEKTPUUECKUM TOKOM.

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

MprvmeuaHue— [loHATHE «3aWUTHBIN NPOBOAHUKY BKIIOYaeT B cebs 3anTHbIA NPOBOAHUK YPaBHUBAHUS
NoTeHUManos, NPOBOAHUK 3aLMTHOTO 3a3eMITEHMA U 3a3eMIsioWUA NPOBOAHMK, KOrAa MX MPUMEHSIIOT Anst 3awuThl OT
NOPaXKeHUs1 SNEKTPUUECKUM TOKOM.

541.3.7 3aWwmuTHBLIA NPOBOAHMK YpaBHUBaHUA NnoTeHumanos (protective bonding conductor): 3awuTHbIN
MPOBOAHWK, NPeAHA3HAYEHHbI AN 3aLLMTHOTO YpaBHUBAHWS NOTEHLMAMNOB.

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

541.3.8 3azemnsowunin npoBoaHuK (earthing conductor): MpoBogHwWK, co3aatoLLniA 3MeKTpUYECKYHo Lienb
WK ee YacTb NpoBoAsLLEel Lieny Mexay AaHHOW TOUKOM CMCTEMbI NN YCTaHOBKU, UM 060pyaoBaHUs 1 3a3eMis-
OLLM 31EKTPOAOM UM 3a3eMIUTENEM.

[MOK 60050-826:2004, ctaTbs 826-13-12, Uam.] [1]

MpuMedaHune— B HacTosILLeM cTaHaapTe noa 3a3eMsoLLMM MPOBOAHUKOM MOHUMAIOT MPOBOAHMK, KOTOPbIN
coefvHsieT 3a3eMnUTeNb C TOYKOW YPaBHWMBAHUSI MOTEHUMANOB, KaK MPAaBUIo, C MaBHOW 3a3eMIISIIOWEN WVHOA.

2
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541.3.9 rnaBHbIN 3a3eMNSIOWUA 32XXUM (LWKHA) (Main earthing terminal):

3axumM (LUMHA), ABNsIOLLMIACA(AsCS ) YACTbIO 3a3eMINSAIOLLEro yCTPONCTBa YCTaHOBKM U obecnevvBatoLLmii(as)
npucoeauHeHne HECKONLKUX MPOBOAHUKOB C LIENbH 3a3eMNeHUS.

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

541.3.10 2aWUTHbIA NPOBOAHUK 3a3eMNeHUA (3alUTHLIA 3a3eMnsWUA NpoBoAHUK) (protective
earthing conductor): 3alUWTHbI NPOBOAHWK, MPeAHA3HauYeHHbIV ANA 3aLWWTHOTO 3a3eMIeHUs.

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

541.3.11 dpoyHKuMoHanbHoe 3a3emMneHue (functional earthing): 3asemrneHue ToYKU UNN TOYEK CUCTEMBI
WNWN YCTaHOBKU UM 0Bopy0oBaHUs He Liensix anekTpobesonacHOCTU.

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

541.3.12 sazemnsiollee ycTpoicTBo (earthing arrangtmtnt): CoBokynHOCTL BCeX 3NeKTpUHeCKUx coeau-
HEHWI U YCTPOWCTB, BKIIOYEHHbIX B 3a3eMIeHNe CUCTEMbI, YCTaHOBKU NN 060pyaoBaHUS.

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

542 3asemnsiowme ycTpoucTea

542.1 O6wue Tpe6oBaHus

542 .1.1 3azemMnisioLupe yCTPOUCTBA MOTYT ObITh BbIMOSIHEHLI OBLLUMU UNK pasaenbHbIMU AN 3alUTHBIX U
hyHKUMOHAMNBHLIX Lienei, B 3aBUCUMOCTU OT TpeboBaHWI K anekTpoycTaHoBke. 3alMTHbIEe Lieny Bceraa siBnsoTes
rNaBHLIMU.

542.1.2 ins cBs13un 3a3emMnuTeneii (3a3eMIisitoLLmMX SN1EKTPOAOB) C MMaBHON 3a3eMIsiioLLEe LUIMHOW B Npeae-
Nnax yCTaHOBKU NMPUMEHSIIOT 3a3eMnsiioLLue NPOBOAHUKU.

MpwumeyaHune—[Ina yctaHoBkM He TpebyeTcs CBOI CODCTBEHHBIN 3a3eMnUTeNb.

542.1.3 Ocoboe BHMMaHUe A0MKHO BbITh yAeneHo 3a3eMsiioLLUM YCTPONCTBaM, 0BLLMM Ansl BLICOKOBOSb-
THbIX Y HU3KOBOILTHLIX cucTeM (cM. pasaen 442 MOK 60364-4-44).

542.1.4 K 3aseMnsoLnmM ycTponcTeam, NpeaHazHaveHHLIM NPpUMEHEHUs1 B 3eMne, NpeabaABNSAoT cneayto-
Lme TpeboBaHus:

- OHW JOMKHbI HageXHo obecneynsaTtsh TpeboBaHMA 3aLLMTbl YCTaHOBKM;

- NpOTEeKaHNe TOKOB 3aMblKkaHWs Ha 3eMJH0 U TOKOB 3aLLUUTHBIX NPOBOAHWUKOB Ha 3eMI0 He A0MKHO co3aa-
BaTb ONMACHOCTW OT HAarpeBa, TEPMOMEXaHNUYECKUX 1 SNeKTPOMEeXaHNYEeCKUX BO3AENCTBUIA U ONACHOCTU Nopaxe-
HNA 3NEeKTPUUECKAM TOKOM;

- NPY HeO6XoANMOCTU OHN JOIHKHbI YAOBNETBOPATL OYHKLUOHANBHEIM TPeBoBaHUAM;

- COOTBETCTBOBATL YCMNOBUSIM BHELLHWX Bo3aencTBUiA (cM. MOK 60364-5-51), Hanpumep, MexaHU4YecKux
BO34ENCTBUA 1 KOPPO3UN.

542.2 3azemnsiollMe aneKkTpoAabl (3azemnuTenu)

542.2.1 Tunbl, MaTepuansl 1 pasmepbl 3a3eMIAOLLUX 3MeKTPoA0B A0MKHbI 0becnevnBaTs KOPPOINOHHYHO U
HeobXxoaVMYyH MEXaHWYECKYH NPOYHOCTL Ha BECb CPOK CIYXKObI.

MpumevaHnune 1— C To4KM 3peHUsi KOPPO3UM, MOTYT paccMaTpueaTh criegytowme cakropbl: pH MnoyBsbl,
yOenbHoe COMpPOTUBMEHWE MOYBLI, BNAXHOCTb MOYBbI, Onyxgalolme TOKM U TOKM YTEYKU MEPEMEHHOIO W MOCTOSIHHOIO
TOKOB, XMMWYECKOe 3arpsi3HeHre u 6rm3ocTb HECOBMECTUMBIX MaTepuarnos.

MWHUManbHbIe pasMepbl 3a3eMIISIOLLMX 3NEKTPOACB U3 Hanbonee pacnpocTpaHeHHbIX MaTepPUanoB C TOHKN
3pEeHs KOPPO3VMOHHOM N MeXaHNYECKO CTONKOCTU, MPOSIOKEHHBIX B 3eMI1e M 3aMOHONMYeHHbIX B 6eToH npuseae-
Hbl B Tabnuue 54.1.

MpumevaHnne 2 — MyuHMManbHAsA TOMLWMHA 3aLUMTHOIO MOKPLITUA A0MKHA BbiTh Gonblue AN BePTUKAINBHbIX
3a3eMNsIIOWMX SMEKTPOAOB, YEM AN TOPU3OHTAlbHbBIX 3a3eMMSIOWMUX SMeKTPoAoB, U3-3a GONbLUEr0 MEXaHU4eCKoro
BO34EeNCTBUSA NpU nx 3arnybnexHun.

Ecnu TpebyeTcs BbINOMHEHWE CUCTEM MOSHWEe3aLLMThI, TO NpuMmeHsitoT MOK 62305-3 (nogpasaen 5.4).
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Tab6bnwuuya 541 — MuHuManbHble pasmepbl NPOTNIOXKEHHLIX B 3eMMe 3a3eMNALNX SNeKTpoaos u3 Hanbonee
pacnpocTpaHeHHbIX MaTrepuarnos C TOUKU 3PEHUS KOPPO3MOHHON U MEeXaHUYECKON CTOWKOCTU

Mnowanpk TonwuHa
Matepuan u Mpoduns Auametp, | nonepeutoro | Tonuuma, Macca noKpbITUA /
NOBEpPXHOCTb P! NOKPbITHA,
MM ceveHus, MM 2 0B60n104KH,
anekTpoaa 2 Mp/m
MM MKM
Cranb, 3aamoHonu- Kpyrnasa npoBonoka 10
YeHHas! B 6eToH
(ronas, ropsvero INenTa vnn nonoca 75 3
LIMHKOBaHMA Unu
HepxaBewwas)
Cranb ropsdero Monoca® nnu npodunmposax- 90 3 500 63
LUMHKOBaHUS® Has nonoca/nnactuHa
- crnnowHas nnactuHa
— nepdoprpoBaHHas NnacTuHa
Kpyrnbiii cTepxeHb 16 350 45
yCTaHaBNVBAKT BEPTUKAIBHO
Kpyrnas nposonoka — 10 350 45
yCTaHaBNUBAKOT rOPU3OHTANBHO
Tpy6HbIN 25 2 350 45
CKpy4Y€eHHbIN 70
(3amMoHONMMYeHHbIN B 6eTOH)
MepekpecTHbI Npodunb (290) 3
yCTaHaBNMUBalOT BEPTUKAINbHO
Ctanb B MegHOW Kpymnbiii cTepxeHb (15) 2 000
o6onouvke yCTaHaBNWUBAOT BEPTUKAIIbHO
Cranb ¢ ranoea- Kpyrnbii ctepxeHb 14 250¢
HUYECKUM Mefa- yCTaHaBNUBAIOT BEPTUKASIbHO
HbIM MOKPbLITUEM
Kpyrnasa npoeonoka — (8) 70
yCTaHaBNUBAIOT FOPU30OHTaNBHO
Monoca, ycraHoBneHHas 90 3 70
rOpU3oOHTarnbHO
Hepxagelowas Monoca® unu npodunuposan- 90 3
cranp? HasA nornoca/nnactuHa
Kpyrmbiii cTepxeHb 16
yCTaHaBNUBAIOT BEPTUKASIBHO
Kpyrnasi npoBonoka — 10
YCTaHaBNUBAIOT FOPU3OHTaNbHO
Tpy6HbIti 25 2
Mepb Monoca 50 2
Kpyrnas nposonoka — (25) 950
YCTaHaBNUBAIOT FOPU3OHTaNbHO
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OkoHvaHue mabnuusi 54.1

Mnowanb TonuwwmHa
Martepuan u Macca
namerT TonwwmHa,

NOBEPXHOCT Mpodomne il P, | nonepeunoro LUy MOKpLITHS, noKpbITUA /

MM ceyeHus, MM > o6onouku,

anekTpoaa > Mp/im
MM MKM
Mepgb CrnowHOW Kpyrnbi CTepXXeHb (12) 15

yCTaHaBIMMBaIOT BepTUKAlNbHO

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

MHOVBUA.
TpybHbIN 20 — 2 —
CnnowHas nnactuHa — — (1,5) 2 —
MepdopupoBaHHas nnacTuHa — — 2 —

a8 Xpom 216 %, Hukenb = 5 %, MonubaeH > 2 %, Yrnepoa < 0,08 %.

b Kak kaTaHHas Tak n pes3aHHasi noroca ¢ 3aKpyrmeHHbIMU KPasimu.

° MokpbITHe OOMKHO OblTh MMaakuM, HENpPepbiBHbIM U MUILEHHBIM HATEKOB.

d Ecnn onbIT NoKasblBaeT, YTO PUCK KOPPO3UM U MEXAHWYECKOTO MOBPEXAEHUsI YPE3BbIUaiHO HU30K, MOXKET
WCMONb3oBaThCA ceveHne 16 Mm2,

¢ TonwuHa obecrneynBaeT 3aWwWmTy OT MEXAHUYECKOTO MOBPEXAEHUS MEQHOIO MOKPLITUA BO BPEMs! Mpouecca
MoHTaxa. OH MOXeT ObiTb YMEHbLUEH, HO He MeHee YeM o 100 MKM, ecrin NpUHATLI crieumanbHble Mepbl NPegocTo-
POXHOCTW, 4TOGbI M3bexaTb MeXaHW4YeCKOro MOBPEXAEHUSA Mean BO Bpems npouecca MoHTaxa (Hanpumep,
npo6ypeHHble OTBEPCTUA UMM creumanbHble 3alyTHBIE HAKOHEUYHUKM), — MPUHUMAIOT COrMAacHO MHCTPYKUMK U3ro-
TOBUTENS.

MpumedyaHUe— Pa3vepbl B CKOGKax NPUMEHMMbI TONBKO ANS 3aLUMThl OT NOPaXKEHUS AMEKTPUYECKUM
TOKOM, B TO BPEMS KaK 3Ha4eHUs1 He B CKOOKax NPUMEHUMbI Arsl 3amThl OT yAapa MOMHUW U NOPaXEHWUs! ANEKTPUYEC-
KM TOKOM.

542.2.2 3chbeKTUBHOCTb KOHKPETHOMO 3a3eMITSIOLLIErO 3f1eKTpoaa 3aBUCUT OT XapaKTepa rpyHTa. Yucno 3a-
3EeMIIAOLLMX 3M1EKTPOA0B BbIOMPatOT B 3aBUCMMOCTU OT XapakTepa rpyHTa U ero ConpoTUBEHMS.

B npunoxeHun D npusedeHbl MeTodbl OLEHKW CONPOTUBAEHUSA 3a3eMAILLUX SNEKTPOAOB.

542.2.3 B kavecTBe 3a3emMnuTenei MoryT buiTe NPUMEHEHbI:

- 3aMOHONNYEHHbIe B 6eTOH hyHAAMEHTHbIE 3a3eMsItoLLME SNEKTpoabl;

MpumeyaHwune— [Ana nony4eHna ONONHUTENBHON UHGOPMauuM cM. npunoxeHve C;

- 3arny6neHHble B rpyHT hyHAaMeHTHbIE 3a3eMNSoLLME SNEKTPOAbI;

- MeTannuyeckue anekTpoapl, 3arnybneHHble HenocpeaCcTBEHHO B FPYHT BEPTUKAIBHO UMW TOPU30HTalNbHO
(HanpyuMep, CTEPXKHK, NPOBONOKA, NIEHTLI, TPYObLI MK MNONOCHI);

- MeTannuyeckne oBoIoUKM UK Apyrne MeTannMyeckue NOKpoBbl kabeneil B COOTBETCTBUU C MECTHLIMU
YCNOBUSIMW UK TPEBOBaHMSIMU;

- Apyrue, NponoXeHHble B 3eMre, MeTannnyeckne nsaennst B COOTBETCTBUMU € MECTHLIMU YCNOBUSIMU UMK
TpeboBaHAMMU.

- MeTannmyeckas apmaTtypa xeneszobeToHa (3a UCKIIoHYEeHUEM HanpsDKEHHOTO Xkene3o6eToHa) pacnonoxeH-
HOro B 3eMre.

542.2 4 Mpw BbIOOPE TUNA U FYBUHBI YCTAHOBKW 3a3eMIISIIOLLMX SNEKTPOAOB AOMKHBI BbITh YYTEHbI BO3MOX-
HOCTY MEXaHNYECKOTO MOBPEXAEHUS U MUHUMU3aLUN BO3AEUCTBUS BbICLIXaHUSI UM NPOMep3aHUA rpyHTa.

542.2.5 MNpun NpUMEHEHW B 3a3eMITSIIOLLUX YCTPONCTBAX pasHbIX MaTepuaros AomkHa bbiTb NpeaycMmoTpe-
Ha BO3MOXHOCTb BO3HUKHOBEHUW SMNEKTpUYeCcKoi kopposuu. [N BHELLHUX NPOBOAHWKOB (HANpUMep, 3a3eMIsiio-
LLMX) coeaAMHEeHHbIX C 3aMOHONUYEHHbIMU B 6eTOH hyHAAMEHTHBIMU 3a3eMISIIOLLIMMU NEKTPOAAMU, COeauHEHNE,
BbIMNONTHEHHOE W3 CTanu ropsiyero LMHKOBaHWS! He J0SMKHO BbIThb B rpyHTE.

542.2.6 Metannu4ieckue TpybonpoBofbl C roplouMMU XUAKOCTAMMU U razamMu He A0MKHbI UCNONb30BaTh B
KaJecTse 3a3eMnuTeneil 1 ux, NPonoXeHHas B 3eMrie YacTb He JOMKHA YYUTLIBATLCA NPU pacyeTe napameTpos
3aseMnuTesnen.

MpunmeyaHune— 310 He UCKNIOYAET HEOBXOAMMOCTM UX BKIIOYEHUS B CUCTEMY YPaBHUBAHUSA NOTEHLMANOB, KakK
Tpy6 B cooTBeTCTBMM C yKasaHuamm MOK 60364-4-41 (nyHkT 541.3.9).
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B cucteme szawuTHOro 3asemneHust TT, rae NPpUMEHSIIOT KaTOAHYIO 3aWmUTy U CTOPOHHUE MpoBOAsLLMe
yacTn anekTpoobopygoBaHUsi HENOCPEACTBEHHO COEAUHSIIOT C MeTannnYeckumn Tpyéamm g4nsa orHeonacHbIX
XUAKOCTEN UNu ras3os, NocneaHe MoryT 6biTe NMPUMEHEHBI, Kak eQUHCTBEHHBIN 3a3eMnMTeNt ANs gaHHOro obopy-
nosaHusl.

542 2.7 3azemnsioLme anekTpoAbl He A0MKHbI BbITb HENOCPEACTBEHHO MOrpYXXeHbl B BOAY NOTOKA, PeKku,
BoAoeMa, o3epa U T.n. (CM. Takke 542.1.6).

542.2.8 Ecnu 3a3emMnuTesib COCTOUT U3 YacTel, KOTopble A0MKHbI ObITb COeAUHEHbI BMECTe, coeauHeHne
OOJKHO 6bITh BLINOMHEHO 9K30TEPMUYECKON CBAPKOM, ONPECCOBKOM, 3a)kKMMamu Unu Apyrum paspeLueHHbIM Me-
XaHW4YECKUM coeuHUTESNEM.

Mpum™eyaHNe— CoeauHeHwusl, BLINONIHEHHbIE MPOBOAOM NOKPLITLIM XENe3oMm, He AoNycKalTca Ans
NPUMEHEHUs B LiersiX 3aLUUTbl.

542.3 3azemnaiowme NpoBOAHUKN

542 3.1 3aszemnsioime NpoBOAHUKN AOMKHbI YAOBNETBOPSATL TpeboBaHuaMm 543.1.1 nnu 543.1.2. MNno-
WaAab WX MonepeyHoro ceveHust AomkHa 6bITb He MeHee 6 MM Anst Mean unu 50 Mm2 Ans ctanu. Ecnu ronbii
3a3eMNSAIOLLMIA NTPOBOAHWUK NPOKaAbIBAOT B FPYHTE, €ro pasmepbl U XapaKTepUCTUKU AOSHKHBI COOTBETCTBOBATL
ykasaHHbIM B Tabnuue 54.1.

Koraa noaTeepxaeHa HEBO3MOXKHOCTL CTEKAHMUS1 TOKA KOPOTKOIO 3aMblkaHWUs! Ha 3a3eMASIOLWNIA aNeKTpoa
(Hanpumep, B cucTeme sawuTHoro 3asemneHust TN nnu IT), sasemnsiioLme NPOBOAHUKN MOTYT 6biTh BbiIOpaHLI B
COOTBETCTBUE C yKaszaHusiMK 544.1.

AntoMUHUEBbIE NPOBOAHMKN HE AOMMKHbI UCMOSb30BAaTh B KAYECTBE 3a3eMMAIOLLNX NPOBOAHUKOB.

Mprv™meyaHwne— Ecnu cucteMy MonHMesawmTbl COEAVHSIIOT C 3a3eMnUTENeM, TO NNoOWaab NONepPeYHoro
CeYeHMs1 3a3eMMSAIILEro NPOBOAHMKA [OMKHA BbITh Mo KpaiiHeli mepe 16 mm2 ans meam (Cu) unu 50 Mm2 gns xenesa
(Fe) (cm. cepuro MOK 62305).

542.3.2 CoegnHeHWe 3a3eMNAOLLLEro NPOBOAHMKA C 3a3eMNUTENemM OMMKHO BbITb HAAEXKHBIM U C COOTBET-
CTBYHOLLMMUN 3MEKTPUYECKUMU XapakTepucTukamu. CoeiMHeHNe MOXeT BbiTb BbIMONHEHO C NOMOLLbHO CBapPKM,
ONPECCOBKW, COEJNHUTENLHOIO 3aXXuMa Unu Apyrum MexaHudeckum coeguHuTenemM. MexaHuueckoe coeimHe-
HKe OOHKHO MOHTUPOBATL B COOTBETCTBUE C UHCTPYKLUMEN U3FrOTOBUTENS. YCTaHOBKA COEAUHUTESILHOI 3aXKUMa He
AOIKHa NPUBOANTL K NOBPEXAEHWIO aNeKTpoaa unn sazemMnaoLLLero NpoBoaHNKa.

MasiHble coeguHeHWUs nnv NnasiHble AeTanu, KOTopble 3aBUCAT UCKITIOYUTENBHO OT NpUNos, He cregyeT npu-
MEHSITb CAMOCTOSTENBHO, MOCKOSEKY OHU He oBecneunBaroT Tpebyemyto MexaHU4EeCKyo NPOYHOCTb.

MpuMeuyaHUe— Ecim NpMMEHSIOT BEPTUKAnNbHbIE 3NEKTPOAbl, A0MKHA GbiTb obecneyeHa BO3MOXHOCTb
KOHTPOMNS COEAUHEHWA U 3aMeHbl BEPTUKAIBHOrO CTEPXKHS.

542.4 FNaBHbIN 3a3eMMAIOLWNIA 32XKUM (LLUHA)

542.4.1 B kaxkgoW ycTaHOBKe, B KOTOPOW NMPUMEHSIIOT 3aLllUTHOE ypaBHUBaHWE NOTEHLUMANOB, criegyeT npe-
OYCMOTpPETb rMaBHbI 3a3eMNSAOLLMIA 3aXKUM (LUKHA) U K HEMY A0MKHbI BbITh NPUCOeaNHEHBI:

- 3ALLMTHbIE NPOBOAHMKM YpaBHMUBAHWSA MOTEHLWAOB;

- 3a3eMnIAoLLNe NPOBOAHNKN;

- 3aLLUMTHbIEe NPOBOOHMKY,

- NPOBOAHVKN (PYHKLIMOHANBHOMO 3a3eMIeHUS, MPW HaNMYuK.

MpumedaHunsn

1 He TpebyeTcs HenocpeaCTBEHHO MOAKIOYATE KXAbIV OTAENbHBIN 3alMTHBLIA NPOBOAHMK K IMaBHOMY 3a3eMnsi-
OLLEeMY 32KUMY (LUMHE), eCNnM OHW 3NEKTPUHECKN CBSI3aHbl C HUM Yepes apyrue 3awuvTHble NMPOBOOHUKY.

2 [NaBHbIV 3a3eMNAIWMI 32KUM B 343aHWMM, KaK NPaBuno, NPUMEHSIIOT B LensX PYHKUMOHAMBHOIO 3a3eMITEHUSI.
Ansa MHOOPMALMOHHBIX TEXHOMOMMIA €ro PaccMaTpMBalOT Kak 6230BYl0 TOYKY NOAKMIOHYEHUS MHOPMALMOHHOW CeTh K
3a3emMnuTento.

542.4.2 NonxHa BbITs NpeaycMoTpeHa BO3MOXHOCTb UHAUBMUAYANbHOMO OTCOEANHEHWS KaXXaoro Nposod-
HWKa NPMCoeaMHEHHOrO K FnaBHOMY 3aseMrsitoLemy 3axumy. CoegmHeHne omkHo BbiTb HageXHbIM, a oTcoeau-
HeHWe BbINOMHATLCS € MOMOLLbIO MHCTPYMEHTA.

MpuMedaHue— OTcoeamHeHNE OT MMABHOTO 3a3eMISIIOWEro 3a)kumMa gOMKHO BbiTk YAOGHbLIM Arsi NnpoBeae-
HUSI U3MEPEHUs COMPOTMBIIEHNSI 3a3eMISIOLLErO YCTPOWCTRA.

6
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543 3alWunTHbIe NPOBOAHUKN
543.1 MuHMManeLHoe cevyeHue

543.1.1 CeueHune noboro 3awmMTHOrO NPOBOAHMKA AOMKHO YAOBIETBOPSATL YC/IOBUAIM aBTOMAaTUYECKOro
OTKIIOYEHWUSA NTaHUA B COOTBETCTBYE C YkasaHuamu M3K 60364-4-41 (nogpasgen 413.1) n gonxkHo obecneyn-
BaTb CTOMKOCTb K MPOTEKaHWIO TOKOB KOPOTKOrO 3aMblKaHNS.

Ce4eHue 3alWUTHOMO MPOBOAHMKA PacCHMTBIBAOT B COOTBETCTBME C yKazaHuaMn 543.1.2 unu seibupatoT no
Tabnuue 54.2. Take cnegyeT BINONHATL ycnosus 543.1.3.

3aXuUMbl 4Ns 3aLLUTHBIX MPOBOAHWKOB AOMKHBI COOTBETCTBOBATL UX pa3MepamM B COOTBETCTBUM C BbIGOPOM
Mo yKasaHUsIM HAaCTOSILLLero MyHKTa.

B cucteme TT, rae 3azeMNUTENN UCTOHHMKA MUTAHUA U OTKPLITLIX NPOBOAALLMX YacTen NoTpedbutens Hesasu-
cumbl (cMm. 312.2.2), nnolwadb NonepeyHoro ceveHns 3allMTHBIX NPOBOAHMKOB AOMKHA BbiTb He MeHee:

- 25 MM? ans meaw,

- 35 MM? ANs anOMUHS.

Tabnwuuya 54.2 — MuHuManbHOe CceveHune 3alUTHBIX NPOBOAHWUKOB

MuHUManebHOe cevyeHue COOTBETCTBYIOLIErO 3alMTHOFO
NPOBOAHWUKA, BbIMNOMHEHHOTO,
CeveHue NUHEWHbIX NPOBOOHMKOB S, Mm2
MM
U3 TOTO e Marepuana, uto u M3 marepuana, OT/IMYHOIO OT
TNUHENHbIA JIMHEAHOrO
S<16 S ki ky*S
16<8<35 16" kylky*16
$>35 Si2h kylky* SI2

* k1 — 3HaveHune koadduumeHTa k ans NUHEVHOro NPOBOAHMKA, PAcCHUTAHHOIO No chopmMyne NpUNoXeHwusl
A.54.1 HacTosWero cTaHgapTa unu B3sToro M3 tabnuusl A43 MOK 60364-4-43[5] B COOTBETCTBMM C MaTepuanom
NPOBOAHMKA U U30NsLWMK;

ky — 3Ha4eHune koadbdrumeHTa k Ans 3aWWTHOMO NPOBOAHMKA, BbIGpaHHOro na tTabnuy A.54.2 — A.54.6 HacTo-
ALLEro cTaHJapTa B COOTBETCTBUM C YCIOBUSIMU MPUMEHEHWS.

1) Ons PEN-NpoBOAHNKA, YMEHbLLEHUE CeYeHUs] BO3MOXHO TOMBKO MPU BLINONHEHWM OrPaHUYEHMIA N0 BbIGOpY
ceyeHnss HemTpanbHoro npoeBogHuka (cM. M3OK 60364-5-52 [6]).

543.1.2 CeveHue 3alLMTHBIX MPOBOAHMKOB A0/KHO BbITh HE MeHee YeM:
- ceYeHus1, BbIbpaHHOro B COOTBETCTBUE C yKasaHusmun M3OK 60949;

- UM CeYEHUsI, paccUUTaHHOro Mo HXKecneaytoLlei dpopmyne, NPUMEHSIIOT TOMBKO MW BpeMeHu cpabaTbl-
BaHWA 3aLLMTLI He Bonee 5 ¢

= H

k

rme S— ceyeHue, MMZ;
I — 3HayveHWe ToKa rnyxoro KOpOTKOro 3aMbIKaHUS, KOTOPLIM MOXeT NpoTeKaTh Mo Lienu 3alluTsl, A;
! — Bpewmsi cpabaTbiBaHWs 3aLLMTHOIO YCTPONCTRA, C.
Ecnu B pesynbTaTte pacuyeTa nonyyarT HecTaHAapTHOE 3HaYeHne cevueHusl NPOoBOAHUKA, TO BbIGUpatoT 65u-
Xaiwee 6onbluee 3HaYeHWe;

k — koathdULMEHT, 3aBUCALLMIA OT MaTepuana 3aluTHOro NPOBOAHMKA, M30NALMM, NpUNeratoLmux YacTei,
Ha4anbHOM 1 KOHEeYHON TeMnepaTyphbl (pacyeT K CM. NpunoXeHue A).

MpumevyaHwus

1 CrniegyeT yuMTbiBaTh TOKOOrPaHMUYEHNE 3a CHeT MMMeJaHca Lenu 1 orpaHudenne 2 annapaToMm 3almThbl.
2 YkasaHus N0 orpaHnyeHuio TemnepaTtypbl BO B3pbIBOOMNACHLIX cpedax npveedeHbl B [3].
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3 na kabenew ¢ MuHepanbHON usonsumen [9] B cnyyae, korga CTOWKOCTb K TOKY KOPOTKOIO 3amblKaHusl MeTarnm-
veckon obonovkn kabens Gonblie, YeM y NPOBOAHUKOB Lenu, He TpebyeTcs paccunTbiBaTb CeYEeHME MeTannmMyeckon
060onoukn, UCNONb3yemMoln B KaYecTBE 3aLUMTHOrO NPOBOAHWKA.

543.1.3 CeveHue noboro 3aLLMTHOrO NPOBOAHMKA, KOTOPLIV He SIBNSIETCS Kol kabensa unu He NponoXeH
B obLwei 060n04Ke ¢ NPOBOAHUKAMM LIENn, AOSMKHO BbITb He MeHee:

- 2,5 MM2 Cu unu 16MM2Al, ecriv eCTb MexaHU4eckas 3aluTa,

- 4 Mm? Cu nnn 16MM2Al, ecnu MexaHuYeckas 3alumuTa OTCYTCTBYeET.

n punmedvaHune — 3TO HE NCKMIoYaeT BO3MOXHOCTb NCNONBb30BaHUA CTanu B Ka4YecTee 3aWNTHOro NPoOBOAHMKA
(cm. 543.1.2).

3alWmnTHbIN NPOBOAHMK, He SIBMSIIOLLMIACA YacTbio kKabens, cuuTaeTcs MexaHU4ecky 3allyLeHHbIM, ecrii OH
NponoxeH B Tpybe, kopobe unu apyrum nogo6HLIM cnocobom.

543.1.4 Ecnu 3aWwuTHBIA NPOBOAHUK ABNSIETCA 06LLIMM ANns ABYX UK Bonee Lenew, To ero ceveHne BbiGupa-
0T cnegyowmm o6pasom:

- paccunTbIBaOT B COOTBETCTBUE € 543.1.1, Ucxoas U3 MakcuMansHO OXKUAAEMOro ToKa KOPOTKOro 3ambika-
HUS U BpEMEHWN OTKIIOYEHMS Lieny Unu;

- BbIBupaloT no Tabnuue 54.2 no 0THOLEHWIO K Lien ¢ MakcuManbHbIM ce4eHUeM NPOBOAHWKOB LIemu.

543.2 TUnb! 3aWMUTHBLIX MPOBOAHUKOB

543.2.1 3awuTHbIe MPOBOAHUKY MOTYT BbITb NPeACTaBneHbl OAHUM U3 HYDKECNEAYHOLMX TUMOB UITA UX KOM-
OuHauven:

- MPOBOAHWKA (3KWUIb) MHOTOXWUIbHOTO Kabens;

- U30SIMPOBAHHBIA UMK TOMbIA NPOBOAHWK, KOTOPLIN NponoxeH B obLuein obonoyke ¢ paGovnmm npoBop-
HUKaMWU;

- CTaLUMOHapHO NPOSIOKEHHbIE rofble UM 30NIMPOBaHHbIE NPOBOAHUKY;

- MeTannuyeckvie ob6onoYkn kabenen, akpaHel kabenew, 6poHsa kabenei, NPOBOSIOYHAA OnsIeTKa, KOHLEHTPU-
yeckue MPOBOAHUKN, MeTanmveckue Tpybbl, 06beKTbl, yAOBNETBOPSIIOLLME MOSOXEHWUSM NepedncnieHnsiM a)ub)
543.2.2.

MpumeyaHue—Cwm. 543.8 N0 Mx pacrnonoxeHUIo.

543.2.2 Ecnu B yCTaHOBKE €CTb HU3KOBOMLTHBIE YCTPOUCTBA 3aLUnThI U yripaBneHust (cM. MK 61439-1 1
MO3K 61439-2) unu wrHonposodsl (cM. MK 60439-2), To nx meTannuyeckue obonodku Unm pamsl MOryT BbiTb
UCMoMb3oBaHbl B KayecTBe 3alLMTHBIX MPOBOAHWKOB MPW OOHOBPEMEHHOM BbIMOMHEHUW HIDKECTeAYoLMX
YCINOBWIA:

a) anekTpuyecKkas HenpepbIBHOCTbL MpeayCcMOTPeHa KOHCTPYKLUMER NN YCTAHOBKOW AOMOMNHUTENBHLIX Nepe-
MbIYeK Takum obpasom, 4YTo obecrneymBaeTcs 3almuTa 0T MEXaHWYECKNX, XUMUYECKNX U 3I1EeKTPOXMMMUYECKMX
MOBpPEXAEHNI;

b) oHV yAOBNETBOPAIOT yKasaHusaM 543.1;

C) AomnxkHa 6bITb NPpeayCMOTPeHa BO3MOXHOCTL NMOAKIOYEHNS APYTMX 3ALLUTHBIX MPOBOAHWKOB B Npeayc-
MOTPEHHbIX TOYKaX.

543.2.3 B kavecTBe 3alUUTHLIX MPOBOAHUKOB U 3aLLUTHLIX MPOBOAHUKOB YpaBHUBAHWS MOTEHLMUANOB He
criegyeT UCMoJ1b30BaThL CrieaytoLLe MeTanimiyeckue Yactu:

- Tpy6bl cMCTeM BogocHabXeHUsT;

- Tpy60MnpoBOALI C FOPHOYUMU razamum 1 XKUAKOCTSIMA.

MpumevaHune 1— KatogHyto 3awmTy cm. 542.2.6;

- KOHCTPYKLIMW NOABEPKEHHbIE MEXaHUUYECKUM Harpy3kam B HOpMasbHbIX YCITOBUSIX;

- TMBKME UKW MSArK1e NMPOBOAHMK, 3a UCKIIOHYEHUEM crieLalbHO NpeaHasHaueHHbIX A1 3TMX Lenewn;
- TMBKMe YacTu;

- nogaepXkuBaroLLme KOHCTPYKLIMKU 351eKTponpoBoaokK, kabenbHble NOTKU U kabenbHble NecTHULbI.

MpumevyaHnue 2 — [lpumepbl 3aWMTHLIX NPOBOAHMKOB, BKINOYasi 3aUTHbIE NMPOBOAHVKM YpaBHUBAHUA
NoTEHUWaNoB, NPOBOAHWKM 3alUUTHOMO 3a3eMIIeHNs] U 3a3eMrsiiolmne NPOBOAHMKM, OTHOCATCH K Crydalo, korga ux npu-
MEHSIIOT AN 3aWnThl OT NOPaXKEHUs! SMEKTPUUECKUM TOKOM.
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543.3 AneKkTpuyeckan HenpepbIBHOCTb 3aUTHLIX NPOBOAHUKOB

543.3.1 3alLmMTHbIe NPOBOAHMKM A0MKHbI ObITb COOTBETCTBYHOLLMM 06pa30M 3aLLMLLEHbI OT MeXaHUYeCKMX
I'IOBpG)KLI,eHVIVI, yXyaweHUA COCTOAHUA U3-3a XUMUHECKMX N SNEKTPOXUMUYECKNX BO3LI,6IZCTBVIIZ, aneKkTpoanHamu-
YECKUX U TEpMOAMHAMUYECKUX CUN.

Kaxpoe coegnHeHWe (Hanpumep, 6oNToBblE CoeaUHEHUS, 3aXKUMbI) MEXAY 3aLLUTHBIMU NPOBOAHWUKAMU U
Mexay 3aLUMTHBIM NPOBOAHUKOM U ApyriiM 0BopydoBaHNeM A0SKHO oBecrnednBaTh Ha ANUTerbHbIN Neprog anex-
TPUYECKYHO HEMpPepbIBHOCTL M COOTBETCTBYHIOLLYHO MeXaHWYEeCKYHo NPOYHOCTb W 3awwmnTy. BonTbl, coeguHsitone
3alWTHbIE NPOBOAHMKM, He criegyeT NPUMEHsATb Ans ApYroi Luenu.

CoeanHeHns He A0MMKHbI BbINOMHATL MNaKoN.

MpunmeyaHwne—Y BCex 3NEKTPUHECKNX COBAMHEHUI AOMKHBI ObITh YOOBNETBOPUTENBHASA TENNoBas eMKOCTb
M MeXaHW4eckas NMpoYHOCTb, 4TOObLI BblAEPXUBATH NOGYID KOMOWHAUMIO TOKa/BPEMEHW, KOTOPbIA MOXET MNPOM3OUTH
B NMpOBOAHVKe unu B kabene/obonovke ¢ camol GonbLioi Nowaasio NonepeyHoro CeyeHus.

543.3.2 CoegnHeHUs 3aWmUTHbIX NPOBOAHNKOB AOMXHbI BbITh 4OCTYNHLIMUW AN OCMOTPA Y UCNbITaHWUIA 3a
UCKITIOYEHNEM COeaNHEHWIA:

- 3aMOSIHEHHBIX KOMNayHAOM;

- HAXOASILLMXCS B 3aKPbITbIX MOSIOCTSX;

- B MeTannmyeckux Tpydax, kopobax nnu c6opHbIX LLKH;

- BbIMOSTHEHHBIX CBAPKOW;

- BbIMOJSTHEHHBIX ONPECOBKOIA.

543.3.3 B uensx 3alMTHbIX MPOBOAHUKOB He crielyeT ycTaHaBIMBaTL OTKOYAOLLME YCTPONCTBA, 0QHAKO
B HWX MOTYT BbITb COEAUHEHUS], MPeAHa3HaYeHHbIe ANs NPOBEAEHUS UCMbITaHUiA U pasGupaemMble ¢ MOMOLLLIO
WHCTPYMEHTOB.

543.3.4 B cny4ae oCyLLEeCTBNEHUS MOHUTOPUHIa 3a3eMNeHUs, O3HaYeHHble YCTpoWcTBa, (Hanpumep,
OaTuumKK, KaTyLLKKU, TpaHcdopMaTopbl ToKa) He creayeT BKIHYATL Noc/ie4oBaTeNbHO B Lenb 3alyTHLIX NpoBoa-
HWKOB.

543.3.5 OTKpbITblE NPOBOASLLME YACTU annapaToB He A0KHbI MCMONb30BaTHCA B Ka4eCTBe 3aLUTHLIX NPo-
BOAHWKOB Apyroro 060pyaoBaHuWsi, 3a UCKIHOYEHNeM yKazaHHoro 543.2.2.

543.4 PEN, PEL nnu PEM- npoBoaHuKun

MpumeyaHune—lockonbky 3TV NPOBOAHMKN BbINOMHSAOT ABe yHKuum cyHkumio PE-npoBogHuka un N-, L- unun
Kak M- mpoBogHWKa, JOMKHbI OblTb paccMOTPeHbl Bce TpebGoBaHUSI MPYMEHNTENBHO K COOTBETCTBYIOLMM (DYHKLUAM.

543.4.1 PEN, PEL nnn PEM- npoBOAHUKA MOXHO MPUMEHSATH TONbKO B CTaLMOHAPHLIX YCTAHOBKAX U C
TOYKY 3pEHUSA MEXAHUYECKOM MPOYHOCTY NX CeYeHe J0KHO BbITh He MeHee 10MM? o Cu unm 16 mm? no Al.

MpumedvaHus

1 Mo npuynHam 3MEeKTPOMarHMTHOW COBMeCTUMOCTH, PEN-npoBoaHWK He cnedyeT NPUMEHSTb MOCINe TOYKW BBOAA
B ycTaHoBky (cM. MOK 60364-4-44 (nyHkT 444.4.3)).

2 B cooTBeTCTBMM C yKadaHusaMK [4] He gonyckaeTtcsi npumenaTs PEN, PEL unn PEM- npoBogHuku BO B3pbiBOONAC-
HbIX 30HaX.

543.4.2 Naonaumst PEN, PEL nnv PEM- npoBogHuKa gormkHa bbiTe paccumMTaHa Ha HanpsbkeHne NUHEeWHbIX
MPOBOAHNKOR.

MeTannudeckne 060MOYKM 2/1EKTPOMPOBOAOK He credyeT ucrnonb3oBaTh B kadectBe PEN, PEL vnu
PEM- nposoaHuKa, 3a UCKtoueHWeM COOPHbIX LUWMH, COOTBETCTBYOLLMX TpeboBaHuam M3K 60439-2 1 wuHonpo-
BOJOB, COOTBETCTBYIOLLUX TpebosaHWsIM MOK 61534-1.

MprumedyaHwue— Bonpocbl 3neKTPOMarHUTHON COBMECTMMOCTH, Bo3Hukawlwme npu Beoge PEN, PEL vnu
PEM- npoBogHvka BHyTPb 060pyAOBaHNA ABMAKOTCA NPeporaTMBon TEXHUHYECKOro KoMMTeTa Mo COOTBETCTRYIOWEMY 060-
pyaoBaHuio.

543.4.3 Ecnu nocre TOYKU YCTAHOBKU OYHKLMM HEATpansHoro/ cpeaHen TouKu/ MMHEeRHOro U 3aLMTHOro
NPOBOAHMKOB BLIMOSHSIIOT OTAESbHbIE MPOBOAHMKA, TO HE AOMNYCKAETCA NPUCOEANHSATL HENTparbHbIi/ cpeaHei
TOUKW/ NINHENHBIA NPOBOAHKK K 3a3eMNeHHOW YacTu yctaHoBkU. OgHako, moxHo 13 PEN, PEL unn PEM- npoBoa-
HVKa cdopMUpPOBaTL HECKOMNBKO HEeATpanbHbIX/ cpegHen TOUKW/ MMHERHBIX 1 3aLUTHBIX MPOBOAHMKOB.

PEN, PEL nnu PEM- npoBOAHWK B 3TOM criydae AOSIKHbI MPUCOEANHSIT K 3aXKUMY UK LUWMHE, NpegHasHa-
YeHHOI Ans 3aLLMTHOro NPOBOAHUKA (CM. pUcyHOK 54.1a), ecniu HET cneLnanbHOro 3aXnma Uin WnHbl NpegHas-
HauveHHol ans npucoeanHerusi PEN, PEL nnv PEM- npoBogHuka (npvmepbl aHbl Ha pucyHkax 54.1b 1 54.1c).
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PEN

PucyHok 54.1c — Mpumep 3

IPLL, — TnaBHbIi pacnpeaenmTenbHbIi Wyt

MpumeyaHune — B cuctemax ¢ 6e3onacHbIM HanpsXkeHWeM NMOCTOSHHOMO TOKa, Harpumep, B TENIEKOMMYHU-
KauMoHHbIX, HeT PEL i PEM-npoBoaHuKa.

543.4.4 CTOpOHHME npoBoAsdlWMe YyacTu He MOryT ucnonb3osBaTb B kayectse PEN, PEL wan PEM-npo-
BOAHMKA.

543.5 CoBMmelleHHoe 3alnTHOe N DYHKLMOHA/IbHOE 3a3emM/ieHne

5435.1 Mpy NnpuMeHeHnn 06befNHEHHbIX 3a3eMIAIOLWNX NPOBOAHMNKOB 3aLLUTHOIO U DYHKLMOHANbHOIO
3a3em/IeHunsi, B MepByl0 ovepeab CnefyeT BbliNO/IHATL TPE6OBaHNA K 3alUTHLIM NPOBOAHUKaM. TpeboBaHus,
oTHOCALMECA K PYHKLMOHA/IbHOMY 3a3E€MJ/IEHMIO BbINOHAIOT B A0NoNHeHne, (cM. MOK 60364-4-44 (pasgen 444)).

B cuctemax noCTOAHHOro Toka AN MHPOPMaLNOHHBIX TexHoNorni PEL nunm PEM-NpOBOAHUK TakKe MOXHO
NPUMEHSATb, KaK 06beJUHEHHbIV ANA (PYHKLMOHANBHOIO U 3aLMTHOTO 3a3eM/IEHUS.

MpumeuaHune — MogpobHyo nHdopmaumio cm. M3K 61140 (nyHkT 7.5.3.1).
543.6 TOKM B 3aLUUTHbLIX 3a3eMNAKOLWNX NPOBOLAHUKAX

MpoBOAHMK 3aWUTHOIO 3a3eM/IeHNss He cneayeT NPpUMeHATb B KayecTBe MpoBoAsALLero Nyt ANA Toka B
HOPMasIbHbIX 3KCNNyaTaunOHHbIX pexmuMax (Hanpumep, B COefMHEeHNAX ¢ hunbTpamm, yCTaHOB/IEHHbIMMW NO CO06-
paXKeHUsIM 3/1EKTPOMAarHUTHON COBMECTMMOCTK), CM. Takke M3IK 61140.

Ecnv B HOpMasibHOM 3KcrnyaTauMoHHOM pexume Tok npesbiwaeT 10 MA, To criegyeT NPUMEHATb YCUIIEH-
HblIli 3aLUNTHBIA NPOBOAHUK (CM. 543.7).

MpumMmeuyaHune — EMKOCTHblE TOKM YTEUkM, Hanpumep, co3faBaemMble KabensaMmm mnm asuratenamm, OO0J/DKHbI
ObITb YMeEHbLUEHbI NpU NPOEKTUPOBaHUN YCTaHOBKN U 060pyﬂ,OBaHI/IFI.

543.7 YCcuneHHble 3alnTHble NPOBOAHUKN NPU TOKax yTeykn npesbiwarwmnx 10 mA

Mpn noaknoYeHnn cTaLMoHapHOro 060pyA0oBaHNSA C TOKaMU yTeukun, npesbiwarwmMmn 10MA, K 3alUTHBIM
NPOoBOAHMKaM NPeabABAAIT clegyowmne TpeboBaHus:

- ec/imy o6opyf0BaHNA eCcTb TONILKO OfHA TOUKa (TepMuHas) ANA NOAKIIOYEHMA 3aLNMTHOIO NPOBOAHUKA, TO
€ro ceyeHne J0MKHO 6biTb He MeHee 10MM2n0 Cu nam 16 mm2no Al no Bcen anuvHe.

MpumeyaHue 1— PEN, PEL nim PEM npoBOAHWK, BbiGpaHHbIi B COOTBETCTBME C TpeboBaHusMn 543.4,
[JOMKEH yAOBNETBOPATb U 3TUM TpeboBaHuAM;

- ecnim y 060pyaoBaHusl ecTb BTOpas Touka (TepMmuHan) Ans NoAKIYEeHUs 3alMTHOro NPOBOAHMKA,
[O/TXeH 6blTb NPOMIOXEH BTOPOI 3aLNTHbI NPOBOAHUK MUHMMA/IbHOFO CeYeHusl, Tpebyemoro Ans 3awuTbl oT
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KOCBEHHOTO MpUKacaHusi A0 TOUKM, e CeYeHUEe 3alLUTHOrO NPOBOAHUKA AOMKHO BbiTh He MeHee 10MM2 no Cu
2
unn 16 mm“ no Al.

MpumeyaHue 2 — B cucteme TN-C, rge HeNTpanbHbii NPOBOAHWK OObeaMHEH C 3alMTHLIM NPOBOAHMKOM
B eauHbli PEN-npoBogHmk go 3axmma o6opyaoBaHus, TOK 3alUMTHOIO MPOBOAHMKA PacCMaTpUBalOT Kak TOK Harpysku.

Mpumevanune 3 — ObopyaoBaHue ¢ GOMbWMMM TOKaMM YTEHKM MOXET OblTb HECOBMECTUMbIM C YCTAHOBKA-
MW, B KOTOPbIX NPUMEHSIIOT 3alMTHbIE YCTPONCTBA AnddhepeHumanbHOro Toka.

543.8 PasmelueHue 3alUTHBIX NPOBOAHUKOB

Ecnuv ans 3awmnTbl 0T NopakeHWsi 3N1eKTPUYECK/M TOKOM MPUMEHSItOT YCTPORCTBO 3alLMThbl OT CBEPXTOKA, TO
3aWNTHbBIA NPOBOAHWK AOMKEH BbITh 06beANHEH ¢ hasHbIMU NPOBOAHMKAMU UMK MPONOXKEH B HEMOCPeACTBEHHOM
onusocTu.

544 3auwMTHble NPOBOAHUKMA ypaBHUBAHUA NMOTEHLMANoB

544.1 3awMTHBIE NPOBOAHUKU YpaBHMBaHMSA NOTEHLUANOB, NPUCOeaUHsIEMbIE K FMaBHOMY
3aseMnsAOLEeMY 3aXKUMY (LLIKHe)

544.1.1 CeyveHue 3alLUTHbIX NPOBOAHUKOB YPABHUBAHUS MOTEHLMANIOB, KOTOPLIE NPUCOEOUHAIOT K rNaBHON
3asemMnsoLen wuHe (M3LU) 4omkHO BbITe He MeHee MoSIoBMHBI CeYeHUs caMoro 6osbLUero 3aluTHOro NPOBOAH-
Ka YCTaHOBKMU U He MeHee:

- 6MM2 no Cu;

- unm 16 mm? o Al;

- unu 50 mM? o cTanu.

CeuveHvie 3aLLMTHBLIX MPOBOAHUKOB YpaBHMBAHWA NOTEHLMANOB, KoTopble NpucoeanHstoT K M3LU He gomkHo
6bITh GonbLue 25Mm2 Cu UNW SKBUBANEHTHOTO ANS Apyrux MaTepuarnos.

544.2 3awuTHblE NPOBOAHMKN ypaBHUBaHUA NoTeHLUUaNoB AnA gonofiHUTeNnbHoOro ypaBHuBaHua

544.2.1 MposoanMOCTb NPOBOAHUKA YpaBHUBAHWS NOTEHLIMAMOB, COEANHAIOLLEro ABe OTKPLITbIE NPOBOASA-
LUMe YacTu, AoMmkHa BbITb HE HMXKe MUHUMAIbLHO NPOBOAUMOCTY 3aLUMTHOIO NPOBOAHMKA U3 NPOBOAHUKOB,
npuUcoeauHeEHHbIX K OTKPLITEIM MPOBOASALLMM YaCTAM.

544 .2.2 NpoBoAMMOCTb MPOBOAHWKA YpaBHUBAHUS MOTEHLIMATIOB, COEAUHSIIOLLIETO OTKPLITYH NPOBOAALLYHO
YacTb U CTOPOHHIOKO MPOBOASILLYHO YACThb, AOIMKHA ObITb HE HXKE MPOBOAUMOCTM COOTBETCTBYIOLLENO 3aLLUTHOMO
NPOBOAHUKA MONOBUHHOIO CEYEHUS.

544.2.3 NpoBoAgHVK ypaBHUBaHWS NOTEHLMAIOB, COEAMHSIOLLIMIA IBE€ CTOPOHHWE NPOBOASILLME YACTU, A0S-
XeH cooTBeTCcTBOBaTL TpeboaHuam 543.1.3.
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Mpunoxexune A

(o6a3arensHoe)

Pacuet koachcduumeHTa k no 541.1.2
(cm. Takke M3K 60724 n M3K 60949)

KoadbdmumeHT k paccumTeiBaloT Mo cregytower opmyne

k:JQC(B+20°C)In(1+ o —e,-]’

P20 B+6;
me Q — obbemHas TennoemKocTh MaTepuana npoBogHuka npy 20 °C, [/C - mm3;
B — BenuunHa, obpaTtHas TemnepaTypHoMy koadbduLmneHTy npoBogHuka npu 0 °C, °C;
P2y — YOenbHOE SrekTpuyeckoe conpoTuereHne npoeogHuka npu 20 °C, OM - mm;
6, — HavanebHaa TemnepaTypa nposogHvka, °C;
0; — koHeuHas Temneparypa, °C.

Tabnuuya A.54.1 — 3HaveHus NnapameTpoB NPOBOAHUKA AN Pa3NUYHbIX MaTeprarnos

Marepuan pa), Q.2 Pac? Q,(B +20°C)
NpoBOAHUKA °C Ox(°C - Mm®) OMMM Y
Megpb 234,5 3,45-1073 17,241-10-6 226
AnNOMUHWIA 228 2,51073 28,264-1076 148
Cranb 202 3,81073 138:10-% 78
8) 3HaueHus NpUHATH Mo MOK 60949.

Tabnuuya Ab54.2 — BHadeHne koadbcdbuumeHTa k onst U30NMPOBAHHBIX 3AWMTHBLIX MPOBOAHUKOB, HE SIBISIOLLMXCS]
Xurow kabens 1 He NPOMNOXEHHBIX COBMECTHO ¢ ApyruMu kabensiMm

Temnepatypa, 3naueHue k% ansi npoBogHUKa M3
ob;
M3OJ1‘FILM‘FI NPoBOAHUKA c ‘ Mmeaun antoMUHUA cTanu
HavaneHan KoHeuHas
70 °C 30 160/1402 143/1332) 95/882) 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 wnun EPR)
60 °C 30 200 159 105 58
Peaktonnact
(PesunHa)
85 °C 30 220 166 110 60
Peaktonnact
(Peauna)
185 °C 30 350 201 133 73
CunnKoHOBas pe3uHa
a) HuxHee 3Hauvenne aaHo ansa MBX nsonsiuum NpoBogHUKOB ceueHvem Gonee 300 mm2.
b) MpepenbHble TemnepaTypbl ANst M30NALUMN PasiuyHbIX TUINOB NpuBeaeHsl no MIK 60724,
<) dbopmyny pacueTa k CM. B Hayuane npuioXeHus.
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Tabnunua A.54.3 — 3HaveHne kosdbduUMeHTa k AN HEW3ONUPOBAHHLIX 3alMTHLIX MPOBOAHUKOB, HAXOAAWMXCS

B KOHTaKTe ¢ 060Mo4Kol kabens, HO NPONOXEHHBIM He B obLiem nyyke ¢ Apyrimn kabensmu

Temneparypa, 3nauenne k) ons npoeogHMka 13
Martepuan 060nouku °c? wenn N cranm
kabens
HavansHas KoHeuHasn
Tepmonnact (PVC) 30 200 159 105 58
MonunatuneH 30 150 138 91 50
CSP®) 30 220 166 110 60

8) MpegernbHble TeMnepaTypbl ANA W3OMALMM pa3nuyHbIX TMNOB NpuBedeHsl no MOK 60724,
b) dopmyny pacueTta k cM. B Hauane NpUNoXeHMs.
¢) CSP — cMnaHo-CLUNTBIN NONUSTUIEH.

Tab6nuuya Ab54.4 — 3BHauveHne koadbcdbuumeHTa k ansl 3alWMTHBIX NPOBOAHMKOB, SIBNAOWMXCA XUNown kabens unu

NPOMNOXEHHLIM B OOHOM Mydyke C OPYIMMK Kabensamm unv U3oN1poBaHHLIMU MPOBOAAMM

Temnepatypa, 3navuenune kO ONA NpOBOAHUKA U3
Msonsuns npoBofHuMKa c meaun anioMUHUA cranu
HavanbHas KoHe4Has
70 °C 70 160/1409) 115/1032) 76/682) 42/373)
Tepmonnact (PVC)
9 °C 90 160/1409) 100/862) 66/572) 36/312)
Tepmonnact (PVC)
90 °C 90 250 143 94 52
(XLPE nnn EPR)
60 °C 60 200 141 93 51
Peaktonnact
(PeavnHa)
85 °C 85 220 134 89 48
Peaktonnact
{PesuHa)
185 °C 180 350 132 87 47
CununkoHoBasa pesuHa

a) HuHee 3HaveHue JaHo Ans wsonsuumn MBX npoBogHUKOB ceveHnem Gonee 300 mMm2.
b) MpepenbHble TemMnepaTypsl ANs M30NALMM Pa3MYHLIX TUMOB MpuBeaeHs no MOK 60724,

<) dopmyrny pacveTa k CM. B HaJane MpurioXeHus.

Tabnuua A545 — 3HaveHve koathduumeHTa k AN 3aWMUTHBIX NPOBOAHMKOB, TAKMX Kak MeTannuyeckasi OpoHsi
kabens, metannuueckan obonodka Kabens, KOHLUEHTpUYecKne NMPOBOAHUKM U T.M.

Temnepatypa, 3HaueHue k° ans NPOBOLHUKA U3
° a)
A3onauua kabens C menu anioMuH1aA CBUHLA cranu
HauvansHas KoHeuHas

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

90 °C 80 200 128 85 46
Tepmonnact (PVC)

14
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Temneparypa, 3HaueHne k) ons npoBofHWUKa M3
M3onsauua kaGens c meamn antoMuHua CBUHUA cTanu
HavankHas KoHe4Has
90 °C 80 200 128 85 46
(XLPE wnmn EPR)
60 °C 55 200 144 95 52
PeakTtonnact
(Pe3auHa)
85 °C 75 220 140 93 51
PeakTtonnact
(Pe3auHa)
MwuHepanbHas
Tepmonnact (PVC) 70 200 135 — —
oBonoykal)
MuHepanbHas 105 250 135 — —
HEen3onupoBaHHas

8) MpegernbHble TeMnepaTypbl ANA W30NALMKM Pa3nuuHbIX TUMOB NpuBeaeHsl no MIK 60724.
b) YkasaHHble BENMMHMHLI MOXHO MPUMEHSITb [ HEU3ONUPOBAHHBLIX MPOBOAHWKOB HE3AWMILEHHBLIX OT NpuKa-

CaHWA UMM HaxOoAsLLMXCS B KOHTaKTe C ropiobuMmm matepuanamm.
©) Gopmyny pacyeta k CM. B Ha4ane npuUnoKeHus,

Tabnwuuya A.54.6 — 3HaueHne koathduumeHTa k Onsi HeM30NMpPOBaHHLIX NPOBOAHUKOB, KOIZA YKasaHHble Temnepa-
TYpbl HE CO34al0T yrpo3bl MOBPEXAEHUS Haxoasiumxess B6nNMan marepmanos

Martepuan nposogHuka
Menb AnNOMUHUIA Cranb
Yenosus HavaneHan
npuMeHeHusi TemMnepatypa, | MakcumankHas k MakcumansHas k MakcumansHas k
C Temneparypa TeMnepaTypa Temneparypa
(koHe4Has (koHe4Has (koHeuHas
Temnepartypa), TemnepaTypa), Temnepatypa),
°C °C °C
OTKpPBITO U Ha orpa-
HUYEHHBIX y4acTKax 30 500 228 300 125 500 82
HopmaneHsie ycno-
BUA 30 200 159 200 105 200 58
MoxapoonacHble
30HbI 30 150 138 150 91 150 50
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MpunoxeHne B
(cnpaBo4Hoe)

MpriMep pasMeLLeHrs 3a3eMJISIOLLEro ycTpoiicTea
1 3aLMTHBIX NPOBOAHUKOB
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O6osHaqeHne HanmeHoBaHue cocTaBHbIX YacTel 3NeKTpPoyCcTaHOBOK MNpumevaHve
C CTOpPOHHsIS NPOBOAsILLLAN YacTb
C1 MeTannuyeckme BOAONPOBOAHbIE TPYObl Wnu Tpy6bl TennoueHTpanm
Cc2 MeTtannuyeckue Tpybbl BOJOOTBEAEHUS
C3 MeTtannuyeckme Tpybbl rasocHabXeHWs1 C M3onupyioLLel BCTae-
KOW
C4 KoHanumoHupoBaHue
C5 Cnctema oTonneHus
C6 Metannuueckne BOgONPOBOaAHbe TPYBbl, Hanpumep, B BaHHoW | Cm. 701.415.2 [8]
Cc7 Metannuyeckue TpybObl BOAOOTBEAEHWSA, HAaNpUMep, B BaHHON Cm. 701.415.2 [8]
D M3onvpylowaa BCTaeka
MPLLY, [MaBHbIN pacnpegennuTenbHbI WUT
PL, PacnpegenuTenbHbin Wt MuTtanne o1 rmaeHoOro pacnpege-
NUTENBbHOTO WUTa
3L [MmaBHasa 3asemMnawLWLLas WKHa Cm. 542.4
avyn LUlvHa gononHWTEenbHOro ypaBHUBaHUA NOTEHUUANoOB
T1 B3aMOHONMYEHHbIM B 6ETOH unu 3arnybneHHbIn B rpyHT dyHaa- | Cm. 542.2
MEHTHbIV 3a3emMnuTenb
T2 3aszemnuTenes MONMHME3aWMTLl NPU HEOGXOAUMOCTH Cm. 542.2
LPS Cuctema MonHuesawmTbl (MpU HanuMuum)
PE LWuHa(bl) PE B pacnpegenvTensHoOM wute
PE/PEN WwuHa(el) PE/PEN B rnaBHOM pacnpeaenvuTenbHOM WwuTe
M OTKpbITas NpoBoAAWANA YacTb
1 3alWnTHLIR 3a3emnaowmin NpoeogHuK (PE) Cm. 543.
Mnowaab NonepeyHoro ceveHusl
cm. 543.1.
Tvn 3aWMTHOrO NPOBOAHMKA CM.
543.2.
OnekTpuyeckylo HenpepbIBHOCTb
cm. 543.3
1a BawmTHeIn NpoBogHuk, unu PEN-npoBogHuk o1 cetn (npu Ha-
nmymm)
2 3almTHbIe NPOBOAHUKM OCHOBHOM CMCTeMbl ypaeHueaHua no- | Cm. 544.1
TeHUnarnos
3 3almMTHbIE NPOBOAHNKN AOMOMHUTENBHON CUCTEMbI ypaBHuBa- | CM. 544.2
HWUSl MNOTEHUWNAroB
4 TokooTBOA cucTembl MonHuesawmTel (LPS) (npu Hanuuun)
5 3asemMnAoLWUIi NPOBOAHNK Cm. 542.3

Ecnu ycTaHaBnvealoT cuctemy MOMHME3awmThl, TO gononHutensHele Tpebosannsa npueegerHsl B MOK 62305-3
nogpasgensl 6.1 n 6.2.

MpumeyaHwune— NpoBogHNKM PYHKLMOHANBHOIO 3a3eMneHns Ha pucyHke B.54.1 He nokasaHsbl.

PucyHok B.54.1 — lMpumeps! pasmMellgHUs 3a3eMITAIOLLEero YyCTPOUCTBA OTHOCUTENBHO (DyHAAMEHTHOIO 3a3emMnuTens,
3aWMTHBIX NPOBOAHMKOB M 3aWMUTHBIX NPOBOAHWKOB CUCTEM YpaBHUBaHUA MOTEHLMANoB
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MpunoxeHue C
(cnpaBo4HoOe)

3azemnsiolwme anekTpoabl Xene3o6eToHHbIX PyHAAMEHTOB

C.1 O6wme TpeboBaHUA

Y 6eToHa, NPUMEHAEMOro ANsl COOpYXeHns PyHAAMEHTOB 30aHUIA, eCTb onpefeneHHas npoBOAMMOCTb M, Kak
NpPaBuo, XOPOLLMI KOHTAKT C OKPYXAIOLLMM rPYHTOM. [103TOMY 3neKkTpodbl U3 YepHOro MeTanna nonHOCTbI0 BCTPOEHHbIE
B OETOH MOXHO NMPUMEHSATb KaK 3a3eMrmTenu, Npy ycroBun, 4To 6ETOH He M30NMUPYIOT OT rPyHTa C NMOMOLLBIO cneumans-
HOW Tennousonsauuu unu apyrumm crnocobamm. M3-3a xumumuecknx n usmyHeckmx acdekTos, YepHbIN MeTann, crans
ropsiyero UWMHKOBaHUS W APYrWe MeTanrbl, BCTPOEHHble B 6eTOH Ha rmy6uHy Gonbwe 5 cM HagexHo 3awmweHsl oT
KOPpO3uK, NPakTUHECKU Ha BCe BPeMs CYLLECTBOBaHUSA 34aHusl. Takke, rge 3TO BO3MOXHO, cnegyeT NPUMEHATbL NPOBO-
OAlme KOHCTPYKUMK 3OaHWMNA.

3amMoHonuumBaHne B 6eTOH hyHAAMEHTHbIX 3a3eMISIoWMX IMNEKTPOA0B BO BPEMS MOHTaXa 34aHuA ABNAETCA
3KOHOMMWYHBLIM PeLleHMeM NO3BONSAOWMM MOMYyYMTh XOPOLIMIA 3a3emnuTens ¢ 60NblMM CPOKOM CNyX6bl MOCKOSbKY:

- 370 He TpebyeT QOMOMHUTENbHbBIX 3eMMsIHBIX pabor,

- 3asemnuTenb YyCTaHaBNMBAOT Ha rnybuHe, rae HeT oTpulaTenbHbIX BAMAHUA, CBA3AHHBIX C CE30HHBIMWU NOTOAHbI-
MW YCIOBUSIMU,

- obecneunBaeTCA XOPOLWNIN KOHTAKT C FPYHTOM,

- oxBaTblBaeTCsl (hakTUHYECKU BCA MOBEPXHOCTb (DyHAAMEHTa 34aHust, YTO MPUBOAUT K MUHMMM3ALMU MMneaaHca
3aszemnuTens,

- obecrneynBaeTcsl ONTMMAanbHOe pacrnonoXeHUe 3a3eMreHusl Ansl CUCTEMbl MOMHUE3ALLUTLI, U

- C Hayana MOHTaxa 34aHus 3a3emMnuTeslb MOXHO MCIONb30BaTb B KAYECTBE 3a3eMIuTenst A4rist 3nekKTpu4eckon
YCTaHOBKM CTPOWMNMOLWAaaKM.

Momumo achdpekTa 3azemMneHnsi, 3amoHONUYeHHble B 6eTOH (hyHAAMEHTHbIEe 3a3emrisiiowme anekTpoabl obecne-
ymMBaloT xopouwyto 6a3y ons OCHOBHOW CUCTEMbI YpaBHMBaAHUA MOTEHLMANOB.

Mpy MOHTaXe 3aMOHONMUYEHHbIX B 6ETOH (hyHAAMEHTHBIX 3a3eMNsioWMX 3NeKTPOAOB NpeanaraeTcsl BbiNONHATh
crnegylowye ykasaHusa U pekomeHaauuu.

C.2 MNpumep npumMeHeHMA 3aMOHONNYEHHbIX B 6€TOH (hyHAAMEHTHLIX 3a3eMNAIoWUX INEeKTPOAOB

Ecnu cdyHOameHT 3gaHus AormkeH ObiTe MONMHOCTBIO 3alyLeH OT NOTEPU TEMIOBOW 3HEPIMK C NMOMOLLBIO U30Ms-
LUus U3 HenpoBOASALLMX MaTepuanoB, UNu ecnu GyHgamMeHT AOMKEeH UMEeTb rMAPOU3ONsILUIO, HanpuMep, NPUMEHSIIOT
nnacTMaccoBble NUCTbl TonwumHon Gonbwe 0,5 MM, ucnonb3oBaHne GETOHHOTO hbyHAAMEHTA B KAYECTBE 3a3emnurensi
He 3bEKTUBHO. B aTux cnyyasx, MeTannmyeckyto apmaTypy MOXHO NPUMEHSITb A4Sl 3aWUTHOIO YpaBHMBAHWS! NOTEHLM-
anoe, a B LENsX 3a3emIieHns criegyeT NPUMEHsITb APYrov 3a3eMnuTeslb, HanpuMep, 3amMOHONUYeHHble B 6eToH dyHaa-
MEHTHbIe 3a3eMIsloWmMe 3NEKTPOAbl, PACMONOXEHHbIE HUXE U30NMPOBaHHOIO yHAAMeEHTa, UMM pasMeLLeHne 3a3em-
TNeHus1 BOKPYr 30aHusl unu 3armyobneHHble B rpyHT hyHAAMEHTHbIE 3a3eMnsiiowme srnekTpoabl.

C.3 KOHCTpyKLMUA 3aMOHONMYEHHLIX B 6eTOH (hyHAAMEeHTHbIX 3a3eMIIs IOLWUX 2NeKTPOAoB

C.3.1 Ana koHKpeTHbIX dyHAamMeHToB 6e3 MeTannm4ecko apmatypbl, KOHCTPYKUMS 3aMOHOMMYEHHbIX B 6eTOH
yHAAMEHTHBIX 3a3eMIISAOLWNX 3NEKTPoaOoB OOMKHA COOTBETCTBOBATL TUNY M pasmepamu dyHaameHTa. [lpegnodvreHve
cnepyeT OTAABaTb 3aMKHYTHIM KOSbLEBLIM KOHCTPYKLMSAM, COCTOSILLUM M3 OJHOrO UM HECKOMNbKUX KOnew UnM npsimoy-
roNbHbIM KOHCTPYKUMAM C NMHEWHbIMK pasmepamu o 20 m.

C.3.2 Yt0o6bl u3bexatb CHxeHUs1 (MeHee 5 CM) paccTosiHUSI 40 TPYHTA, 3aMOHOINMYEHHbIX B GETOH NPOBOMOYHbIX
3MeKTpoaoB, cnedyeT NPUMMEHsTb crneunanbHble cpedcTBa. Ecnn B KauyecTBe aneKTPO4oB MCMOMb3YIOT MOMocy, TO OHa
AorxkHa 6biTh 3ahuMKCUpPOBaHa OTHOCUMTENBHO Kpasl, Takum obpasom, 4Tobbl n3bexatb obpasoBaHust nonocTen Gea
6eToHa nog nomnocor. Ecnu  npucyTcTByeT apmartypa, NpOBOMOYHbIE 3NEKTPOAbl AOMKHbI OblTb CKPenneHsl ¢ Hel ¢
npomexyTkamm He Gonee 2 m. CoeguHeHUst AOMKHbI ObiTh BbIMONHEHbI B COOTBETCTBUM € 542.3.2. [puMeHeHne KnnHo-
BbIX coeguHuTenel cnegyeT naberatb.

C.3.3 Y 3aMOHONMYEeHHbIX B BETOH NPOBOMOYHbIX 3NEKTPOAOB AOMKEH ObiTb BbIMOMHEH, MO KpaliHen mepe, oauH
BbIBOZ (TEpMMHAMN) ANsl KAXA0oro GETOHHOro anemeHTa 34aHust, AnNsl COeauHEHUsT C SNEKTPUYECKON CUCTEMON 3aaHus, C
COOTBETCTBYIOWEN TOYKOM KOHTakTa (Hanpumep, C rMaBHOW 3a3eMIsIloLLeN WWHOW) UNKn AOMKHO ObiTb OKOHYaHWe B
cneuvanbHOM 3aKnagHOM 3feMeHTe, 3anoXeHHOM B MOBEpPXHOCTb GeToHa Ansl coeguHeHusi. B Touke coeguHeHust
BbIBOZ, AOSKEH ObITb AOCTYMNEH Anst 06CNyXMBaHWUA U U3MEPEHUIA.

[na cuctembl MOMHME3aWWTLl M ANS 30aHUIA CO cneuuanbHbiMM TPpebOoBaHUSAMU OTHOCUTENBHO 000pYyAOBaHMS
MHMOPMALMOHHBIX TEXHOMNOMMIN, TpebyeTca Gonee oAHOW TOYKU MOAKIIOYEHWS K 3a3eMNUTENIo, Hanpumep, Ans TOKOOT-
BOAAa CUCTEMbI MOJIHME3ALMTHI.

[ns coegnHeHwn B dpyHAaMEHTE NPONOXKEHHbLIX B FPYHTE BHE OETOHHOro dyHgameHTa AorkHa ObiTb y4TeHa
BO3MOXHOCTb KOPPO3uUM CTarnbHbIX NPOBOAHMKOB (cM. pasgen C.4). [ins Takmx cCoOeauHeHnn, pekoMeHayeTcsl, YTo6bl OHU
BXOAUNM B BETOH B Npefenax 34aHns Uy CHapyxu, Ha COOTBETCTBYIOWEN BbICOTE Hag YPOBHEM 3eMITN.
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C.3.4 MyHumanbHy10 NNowWwaaes NONepeyHoOro CeYEHNA aNekTpoaoB, BKITIOUAsi BbIBOA AN coeguHeHus, BbibupaioT
B cooTBeTcTBUM C Tabnuuen 54.1. CoeamHeHus AorkHbl ObITb HAAEKHBIMWU U C COOTBETCTBYIOWMMU 3NEKTPUHECKUMMU
Xapaktepuctukamm (cm. 542.3.2).

C.3.5 Metannuueckan apmatypa yHAaMEHTa MOXHO MCMNONb30BaTh B KAYECTBE 3MeKTpoaa, Npy yCnoBWUM, YTO
coeavHeHus yaoeneTBopsiioT TpeboBaHusim 542.3.2. MNMasHble coeguHeHWs AOMyCKAlOTCA TOMBKO C pa3pewweHns rMmaBHo-
ro MHXeHepa (apxuTekTopa) NPoeKTa Ha OCHOBAHMM aHanmu3a KOHCTPyKuuu 3aaHusi. CoeguHeHWs, ¢ NpUMEHEHNEM
NPOBONOYHON CTanbHOW 6POHN HE UCTONb3YIOT B KAYECTBE 3alUMThl, HO MOTYT NMOAXOAUTL Arsi obecneveHuns anekTpoMar-
HUTHOW COBMECTUMOCTU MH(OPMALIMOHHBIX TexXHOMNorMin. HanpsbkeHHylo apMaTypy He crieyeT MCrnonb3oBaTh B Ka4ecTBe
3aszemnurens.

Ecnu cBapeHHble CeTku, cAenaHHble M3 NPOBOOOB MEHbLIUEro AuaMeTpa, NPUMEHSIOT ANnsi apMUPOBaHUS, TO UX
MOXHO UCNOMb30BaTh B KAYECTBE 3EKTPOAOB, €CMNN OHWU HAZAEKHO COEAUHSIIOTCS BorbLue YeM B O4HOW TOYKe C BbIBOAOM
My OpyrimmmM 4acTsiMu 3asemnurensi, 4Tobbl obecneunTb, No KpanHen Mepe, Ty Xe camylo Mrowaab NonepeYHoro ceve-
HUS1 KaK 3TO ykasaHo B Tabnuue 54.1. MuHMmanbHblli guameTp OTAenbHbIX NPOBOAHUKOB TAKUX CETOK AOIMKEH BbiTb He
MeHee 5 MM C YeTbIpbMsi COEOUHEHUSIMA MEX/Y BbIBOLOM U CETKOW B PA3NMUYHbLIX TOUKAX KaXOOW CETKW.

C.3.6 CoeguHeHne 3nekTpoAoB HE AOIDKHO BbIMOMHATHCS TPAH3UTOM MEXAY Pa3fUuYHbIMKU YacTAMMU NPOTSHKEH-
HbIX hbyHaameHTOB. B aTom criyuae, ans obecnevueHns HeOOXOAUMBIX IMNEKTPUHECKUX COEANHEHUA, COeQUHUTENN OONXK-
Hbl 6bITb yCTaHOBMNEHbI BHE BETOHHOIO OCHOBAHMS.

C.3.7 3amoHonuuyeHHble B 6eTOH byHAAMEHTHbIE 3a3eMrisiiolume 3NeKTPoAbl OTAENbHLIX ONop (Hanpumep, Npu
cTpouTenbcTBe 6GOMbLIMX MOMELLEHWI), [AOMKHbI ObiTb COeAUHEHbI C 3aMOHOMWYEHHbIMU B 6€TOH (hyHAAMEHTHBIMM
3a3eMIAIOWMMK 3NEKTPOAAMMU APYIMX ONop, C NPUMEHEHUEM COOTBETCTBYIOLMX 3a3eMISIIOWMX NPOBOAHWKOB (CM. pas-
aen C.A4).

C .4 Bo3moXHbie NpobnemMbl KOppo3uu AnA ApYrux 3a3eMITeHHbIX YCTAaHOBOK, PACMOMOXEeHHbIX CHapyXu 3aMo-
HONU4YEHHbIX B 6eTOH (hyHAAMEHTHbLIX 3a3eMNAIOLUX INEKTPOAOB

CnepayeT yuntbiBaTb, YTO 06bIMHasA cTanb (6e3 MoKpbITUSI UIM TOPSIYErO LIMHKOBaHWS) 3aMOHONWYEeHHasa B GeToH
obnapaert anekTpoOXMMUYECKUM MOTEHUMAIIOM, paBHbIM Meau, 3arnybneHHon B rpyHT. CriejoBaTenbHO, eCTb ONAacHOCTb
3MEeKTPOXVMUYECKON KOPPO3UW, C APYIMM 3a3eMriMTeNnieM, BbIMONTHEHHOM M3 cTanu U 3arnybneHHbIM B rpyHT BONU3u
byHOaMEHTa U COEANHEHHbIM C 3aMOHOSIMUYEHHBIM B 6eTOH (hyHAAaMEHTHBIM 3a3eMITSIOLLMM ANEeKTPoaoM. IToT achdekT
MOXHO Takke HabnwogaTte Ans apMMPOBaHHbIX (OyHAAMEHTOB GonbLUMX 30aHUN.

Hukakol cTanbHOW anekTpod He cnegyeT ycraHaeBnveatb B rpyHTe B6NM3n 6eToHHOro dhyHAaMeHTa Kpome anekT-
POAOB, U3rOTOBIEHHBIX U3 HEPXXABEILLEN CTany Uy M3roTOBMEHHbIX APYrMM CNOCOGOM C XOpOoLen 3awmuTon OT Bnaru.
lopsivee UMHKOBaHWE, OKpacka unu apyrme nogobHble NMOKPLITUSE HE JOCTATOYHbI Arisl 3TUX uenen. [ononHuTenbHble
323eMIUTENN BOKPYT M OKOMO TaKMX 34aHWIA He CreayeT U3roTaBMUBaTh M3 CTanu ropsayero UMHKOBaHUs anst obecneve-
HMSA JOCTATOYHOIO Cpoka Crnyxbbl 3TON YacTu 3a3eMnuTens.

C.5 OkoH4aHue paboT nNo ycTaHOBKE 3aMOHONMUYEHHbIX B 68 TOH (hyHAAMeHTHbIX 3a3e MIAIOLMUX NEeKTPOAOB

C.5.1 MNocne noaroToBkM 3NeKTPOAOB WKWK COeauHEHHON apmartypebl, nepes 3anvekon 6eToHa, cnegyeT nogroTo-
BWUTb COOTBETCTBYIOWME OOKYMEHTHI. [JOKYMEHTbI OOMKHBI COAepXaTbh ONMcaHue, nnaHbl U oTorpacmm 1 ObiTh BKIOYE-
Hbl B COCTAB OCHOBHOIO KOMIMIEKTa JOKYMEHTOB 3MeKTPUYECKON YCTaHOBKM (CM. [7]).

C.5.2 BeToH, npumeHsieMblli AnNA yHaaMeHTa, AOrKeH coaepxath He MeHee 240 kr uemenTa Ha 1m3 GeToHa.
Y 6eToHa gomnxkHa BbiTb COOTBETCTBYIOWLAA MOMYXMAKAs KOHCUCTEHLUMS, YTOObI 3amnonHUTbL BCE MOMOCTM, PacronoXeH-
HbIE HUXE SMNEeKTPOAoE.
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Mpunoxexnue D
(cnpaBouHoe)

3azemnawowme AneKTpoAabl B rpyHTEe

D.1 O6bwue TpeboBaHMA

ConpoTuBneHne 3a3eMnsIOLLErO 3NeKTpoaa 3aBUCHT OT €ro pa3mepa, (GopMbl U YAENBHOTO CONPOTUBITEHNA MPYH-
Ta B KOTOpPbIW €ro 3armnyonsioT. 910 yaenbHoe CONpOTUBIIEHUE YaCTO U3MEHSIETCS! M0 AnMWHE U rMyOuHe.

YpenbHOe conpoTMBNEHWE MoYBbl Bbipaxkaetca B OMax — CONpOTMBNEHVE LMMMHAPA Nnowagblo NonepevyHoro
ceyeHust ocHoBanust 1 M2 u anuHoi 1 m.

Xapaktep NoBepXHOCTU U PacTUTENBHOCTM MOXET [aTb HEKOTOPYIO MHGOpMaUUIO OTHOCUTENbHO Gornee unu
MeHee OnaronpusiTHOM xapakTepuUCTUMKU TMOYBbI ANs YCTAHOBKM 3aszemnutensi. bonee HapexHasi uHdopmaumsi
obecrneumBaeTcs Npy HanNMUUM pesyrnbTaTtoB U3MepeHWi Ha 3a3eMIIsiioMX 3NEKTPOAax, YCTAaHOBMNEHHbIX B NnogobHoi
novee.

YaenbHoe COMNpOTUBIIEHME MOYBbI 3aBUCUT OT BIAXHOCTU U TeMmnepaTypbl, 06a 3Tm napaMmerpa U3MeHsIloTCsl B
TeyeHue roga. BnaxHocTs — nog BNUsSIHUEM rpaHynMpPOBaHusl NoYBbl U ee nopuctocTu. MNMpakTnyeckn, yaensHoe conpo-
TUBIIEHME MOYBbI YBENWYMBAETCS MNPU YMEHBLLIEHUN BITAKHOCTHU.

IPyHTBI B 30HaX NOATOMNMEHNS PEK, KaK NPaBuIio, He NoAXoAsiT AAnsl YCTPOWCTBA 3a3emnuTernei. 3TN rPyHTbI COCTOAT
M3 KaMEHHOI OCHOBbI, SIBMSIOTCA CUITbHO MPOHULLAEMbBIMM U NIErKO 3aTONnsoTCsl OTUNBETPOBAHHON BOAOW C BbICOKMM
yaenbHbIM CONPOTUBIIEHUEM. B aTOM crny4ae OOrmkHbI yCTaHABNMBATLCS MyOUHHbIE anekTpoabl, YTobbl 4OCTUrHYTL 60-
nee rnyboKMX CNoeB rpyHTa, Y KOTOPbLIX MOXET ObITh Nyuluasi NpOBOANMOCTb.

Mopo3 3HauuTENbHO YBENMUMBAET yAEellbHOE COMPOTUBIIEHME MOYBbI, KOTOPOE MOXET JOCTUraTh HECKOMBKUX Thi-
csid OM B 3aMOpOXXEHHOM crioe. TorwuHa 3TOro 3aMOPOXXEHHOTO CIOsi B HEKOTOPLIX 06NacTsiXx MOXeT COCTaBUTb OAVH
mMeTp n Gonee.

3acyxa TakKke yBENUUMBaET yaernbHOe COnpoTuBreHne noysbl. AdeKT 3acyxm MoxeT HabngaTbLCa B HEKOTOPBIX
obnacTsix go rmyobuHbl 2 M. 3Ha4eHUs yaerbHOro CONpPOTMBIIEHUS NPU TaKMX YCIOBUSIX MOTYT BbiTh TAKOIO e nopsagka Kak
M BO BpeMsi MOpO3a.

D.2 YpenbHoe conpoTuBrneHue rpyHTa

Tabnuua D.54.1 gaeT wHOpMaLMIO O 3HAYEHUsIX YAENbHOrO COMPOTMBIIEHWSI ANns  onpedeneHHbIX TUIoB
NMouBbI.

Tabnwuuya D.54.1 — YagensHoe CONpOTUBIEHNE

XapakTepucTuka rpyHra YneneHoe conpotusnexune, Om
bonotucrasa semns O110Mmgo 30
AnnioBuid 20—100
MeperHomn 10—150
BnaxHbi Topg 5—100
Msrkas rnuHa 50
M3BecTkoBas rmuvHa M ynnoTHEHHasA rMyHa 100—200
lOpckunn  meprenb 30—40
[MUHUCTBIV Necok 50—500
KpeMHUCTBIN Necok 200—3000
[onas kameHHasi no4Ba 1500—3000
KameHHasa no4sa nokpbITas Nyrom 300—500
Msarkuii n3BecTHAK 100—300
YNNOTHEHHHLIN U3BECTHAK 1000—5000
MopucThI M3BECTHSK 500—1000
Kpuctannuyeckuin crniaHew 50—300
Kpuctannuyeckuii cnaHew co cnwogon 800
[paHUT N necyaHwk cornacHo noroge 1500—10000
[PaHUT 1 CUNBHO U3MEHEHHbIN NecHaHuK 100—600
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W3 Tabnuusl D.54.2 BUAHO, 4TO yaenbHOe COMPOTUBMEHNE MOXET M3MEHUTLCS B 3HA4YUTENBHOW CTeneHu, 4N Toro
e caMoro Tuna rpyHTa.

B nepeoM npubAMXKeHUW COMPOTMBMEHUE MOXET OblTb BbIYWCMEHO C MPUMEHEHWEM CPEAHUX 3HadeHuin Tabnu-
ubl D.54.2.

OueBWOHO, YTO BbIUMCIIEHUS], COBMAaHHbIE UCXOOsl TONBKO M3 3TUX 3HAYeHUI, JatoT cyrybo NnpubnuantensHoe 3Haqe-
HVWe COMPOTMBINEHMS 3a3eMNsoLero anekTpoga. lNpumenss dopmyny, npyeedeHHyo B pasgene D.3, uamepenve conpo-
TUBMEHWA NO3BONSAET OLUEHWUTb CpedHee 3HaYeHune yaenbHOro COMPOTMBIEHUS IPyHTa, YTO MOXeT OblTb MOMNe3HbIM Anst
JaneHenwmx paboT, BbINONHEHHbIX B NOAOOHbIX YCOBUSIX.

Tabnunuya D.54.2 — N3veHeHne yaenbHOrO CONMPOTUBIEHUA ANs pasnuyHbIX TUMOB rpyHTa

CpepHee 3HadeHWe yaenbHOro

XapakTepuctuka rpyHta
p p Py conpotusneHus, Om

KnpHasa naxotHas 3emns, BraXHbIA HACBINMHOW IPyHT 50
BegHas naxoTHas 3emns, rpaBui, rpy6blil HACKIMHOW MPYHT 500
[onbI KAMEHWCTBIN TPYHT, CYXOW, MOHOMNUTHbIE CKanbl 3000

D.3 3azemnstowme anekTpoabl 3arnybneHHble B rpyHT. HomeHknartypa

3asemnsome anekTpoasl 3armybrneHHble B rPYHT MOTYT ObiTb BbINONHEHBI U3:

- CTanu ropsi4ero LUMHKOBaHWS,

- cTanv B MeaHol obonovke,

- CTanu ¢ MeaHbIM MOKPhLITUEM,

- HEePXKaBeKLWen cTanu,

- ronow meaw.

CoeguHeHna Mexgy pasnuyHbiMK MeTannamu He AOMKHbl BbiTh B KOHTaKTe ¢ noyeon. He cnegyeT npumeHaTb
Apyrve meTannbl U Cnnaesbl.

MuHMManeHasa TonwmHa u guameTpsl geTanen NPUHUMAINTCA ANa 06bIYHBIX PUCKOB XMMUYECKOTO U MEXaHWNYECKO-
ro ctapenust. OgHako, 3Tu pasmepbl MOryT ObiTb HE 4OCTAaTOYHBIMU B CUTYaUUAX,IAe NPUCYTCTBYIOT CYLECTBEHHBLIE PUCKM
koppo3un. C TakMmMy pUcKammn MOXKHO BCTPETUTLCSI B MOYBAX, I4€ pacnpocTpaHsiioT Onyxaatowme TOKW, Hanpumep BO3-
BpaTHbIE TOKM MOCTOSIHHOIO TOKA B LENsiX AreKTPUYEeCKOW TAM unn B 6rn3un yCTaHOBOK KaTofHOW 3awmThl. B aTtom cniyyae
JOMXHbI ObITh NPUHATEI CneumnarnbHble Mepbl NPegoOCTOPOXKHOCTH.

B3azemrisiiolLme areKkTpoabl AOMKHbI ObITh 3arrybneHbl B CaMbIX BraXKHbIX YacTsAX rpyHTa. OHU formkHbl 6biTh pac-
NnonoXeHsl BAanu OT CBaroK OTXOAOB, rAe BO3MOXHA unbTpauusi, HarpuMep, 3KCKPEMEHTOB, XUAKUX yaoO6peHun,
XUMWYECKMX NPOAYKTOB, KOKCA, W T.A., KOTOpble MOTYT UX pa3becTb U pacronoXeHbl MakCUMAaribHO Jarneko OT OXMWBMEH-
HbIX MECT.

D.3.2 OueHkKa conpoTUBMEHUs 3a3eMNAIOLLEro anexTpoaa

a) TopM3OHTanbHO MPONMOXEHHBIN Mo 3eMItell NPOBOAHUK

ConpoTuBneHve 3a3emnsioWero anekTpoga R, o6pa3oBaHHOIO ropu3oHTaNbHO NPONOXEHHBLIM NoA 3emnein Npo-
BOOHUKOM (CM. 542.2.3 n Tabnuuy 54.1), moxeT 6biTb NpUbnManTenbHO paccuntaHo no gopmyre

p
R= Zf’
rae p — yaernbHoe ConpoTMBIeHne nousbl, OMm;
L — anvHa TpaHwew, 3aHATON NPOBOLHUKOM, M.
CnepyeT OTMETUTb, YTO YKNaaka NMpoOBOAHMKA B TPaHLUEE U3BWUITUCTLIM MYTEM He [AEeT 3aMeTHOIO CHWXEHWS CO-
NPOTUBIEHNS 3a3eMIISIIOLLENO 3MeKTposa.
MpakTnyeckun, 3TOT NPOBOAHWMK MOHTUPYETCA ABYMSI PasnuyHbiMM crniocobamum:
- (byHAaAMEHTHBIN 3a3eMnuUTenb 30aHvsl: 3a3eMrsiolmMe ANeKTpoabl YKNaabiBaloT B BUAE 3aMKHYTOrO KOHTypa no
nepumeTpy 3ganusi. Ero anvHy npuHMMaoT paBHOW NEPUMETPY 3[aHUS;
- TpaHLWew: NPOBOAHUKM NPOKNaAbIBaOT Mo 3emnei Ha rmybuHe npubnmantenbHo 1 M B cneumanbHbiX TpaHLWesXx,
BbIPbITLIX A1 3TOW Lenu.
TpaHwew He crniedyeT 3anonHATb KaMHSMMW, NENNOM MNy NoAobHLIMM MaTepuanamu, a cneayet 3anonHATb 3eM-
new, cnoCoGHOWM COXpaHsiTb BIaXXHOCTb.
b) MponoxeHHble Noa 3eMnen Nnonochbl
Insa obecneveHns XopoLIEro KoHTakTa ABYX MOBEPXHOCTEN C FPYHTOM CIIOWHbIE NOMOCk! cneayeT YNOXuTb BEpTU-
KanbHo (Ha pebpo).
Monocbl goMmKHb! GbITE NPONOXEHbI Mo 3emMneit Takum obpasom, YToObl X BEPXHUI Kpal pacnonarancst npuénu-
3UTENbHO Ha rmybuHe ofHoro metpa.
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ConpoTuBneHme R NponoXeHHOro nogd 3eMrneri 3a3eMNAWEero afnektpoga B BUAE MNOMOCH Ha A0CTaTOYHOM
rmy6buHe NpubnUanTensHO paBHO

rge p — yAenbHoe ConpoTMBNEHWe rpyHTa, Om;
L — nepumeTp Nonocel, m.
C) OneKTpodbl YCTAHOBIEHHbIE BEPTUMKANBHO NOA 3eMMen
ConpoTuerieHme R BepTvKanbHO PacrofioXeHHOro nod 3emnel 3asemnsiowero anektpoga (cm. 542.2.3 un
Tabnuuy 54.1) moxeT BbiTb NPUBNM3UTENBHO paccunTaHo no opmyne

R= %
rge p — yaenbHoe conpoTuBneHue rpyHta, Owm;
L — panvHa cTepXHs Unu kaHana, Mm.

Ecnu cywecTByeT pucK MOpO3a UK 3acyxu, AnuHa CTepxHeW AorkHa BbiTe yBenmueHa Ha 1 unm 2 m.

3HaveHne CONpPOTUBINEHUS 3a3eMIAIOWEro 3NeKTpoaa BO3MOXHO YMEHbWUTL NyTEM COeAMHEHWSI HECKOMbKUX
BEPTUKanbHbIX CTePXXHeN napannensHo, Ha paccTosiHUKM ApYr OT Apyra paBHOM ANWHE OQHOIO CTEPXKHS, B Crydae, ecnu
NpYMeHsT ABa unu 6onee CTEpXHS.

JononHnTensHO YCTaHOBMNEHHbIe ANMUHHbIE CTEPXHM, YUMTbIBas HEOAHOPOAHOCTE PYHTA, MOTYT AOCTUIHYTL ropu-
30HTa C HU3KUM MNM HE3HAYNTENbHbIM YAENbHbIM CONPOTUBMIEHUEM.

D.4 MeTannu4yeckne KONOHHBI KakK 3a3eMnfatollme anNeKTpoabl

MeTannuyeckue KOMOHHbI, BXOASLME B METanNOKOHCTPYKLMIO U PacronoXeHHbie B FPyHTe Ha onpeaeneHHOn
rnybvHe, MOXHO MCNONb30BaTh B Ka4eCTBE 3a3eMISIOWEro anekTpoaa.

ConpoTtueneHne R pacnonoXeHHOW nop 3emnen MeTannuueckol KOMOHHbl MOXeT ObiTb MpUONU3anTensHo
paccunTaHo no cdopmyrne

R = 0,366 %Iogw L,

rge p — yaenbHoe conpoTuBneHue rpyHta, Owm;
L — pacnonoxeHHas nog 3emneil AnmHa KOMOHHLI, M;
d — guameTp umnmHgpa, ob6pa3oBaHHOIO KOMOHHOMW, M.
Psag coegMHEHHBIX KOMOHH, PacnoNOXEHHbIX BOKPYT 34aHWUA, Aal0T CONPOTUBNEHWE TOTO JXe Nopsaaka, uto u dyHaa-
MEHTHbIE 3a3eMITMTENN.
3amoHonuumsBarue B 68TOH He WCKIoYaeT BO3MOXHOCTb NPUMEHEHUsI KONMOHH KaK 3a3eMnsiiomx SneKTpoaoB n
He CYLLECTBEHHO M3MEHSIET COMPOTUBIIEHUE 3a3EMISIOWEro 3NeKTpoaa.
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Mpunoxenue JA
(cnpaBouHoe)

CBefleHUA1 0 COOTBETCTBUM CCbINOYHBLIX MeXAyHapoAHbIX CTaHAapToB
CCbINOYHbLIM HauuoHanbHbIM cTaHgapTaMm Poccuitickon ®depepauumn
(v percTBYIOLMM B 3TOM KayecTBe MeXrocyAapcTBeHHbIM cTaHZapTam)

Ta6nuuya OAA

OBGo3HauYeHUe CCbINOYHOro
MeXAyHapoaHOro craHpapra

CreneHb
COOTBETCTBUA

0O603HavYeHne U HAUMEHOBAHWUE COOTBETCTBYIOLLENO
HAUMOHANLHOrO cCTaHpapTa

MO3K 60364-4-41:2005

IDT

MOCT P 50571.3—2009 (M3K60364-4-41:2005) «3OnekTpoycTa-
HOBKM HM3KOBOSMLTHblE. YacTb 4-41. TpeboBanua ans obecnevexus
6e3onacHoCcTW. 3awmTta OT NOPaXKEHUs 3NEKTPUHECKUM TOKOM»

MO3K 60364-4-44:2007

IDT

FOCT P 50571-4-44—2011 (M3K 60364-4-44:2007) «3nekTpo-
YCTAHOBKW HWU3koBOMbTHbIE. YacTb 4-44. Tpeboeanua ana obecneve-
Husi 6e3onacHOCTU. 3aWmTa OT OTKIOHEHWI HANPSHKEHUS U 3NEKTpo-
MarHUTHbIX NOMEeX»

MO3K 60364-5-51:2005

IDT

MOCT P 50571.5.51—2013 (MOK 60364-5-51:2005) «3nekTpo-
ycTaHOBKM 3daHui. Yacte 5-51. Beibop n MoHTax anekTpoobopyao-
BaHusi. O6wue TpeboBaHusA»

MO3K 60439-2:2005

MOD

FOCT P 51321.2—2009 (M3K 60439-2:2005) «YcTponcTea KoM-
NNEKTHbIE HM3KOBOIMNLTHLIE pacnpegeneHust u ynpaenexus. Yacro 2.
HdononHutenbHble TpeboOBaHUS K LIMHONPOBOAAM»

M3K 61439-1

IDT

FOCT P M3K 61439-1—2012 «YCcTpoMCTBa KOMINEKTHLIE HU3KO-
BO/IBTHBIE pacnpegenexms u ynpaenenus. Yacrs 1. Obwue Tpebo-
BaHUA»

*

M3K 61439-2

M3K 60724

IDT

MOCT P M3K 60724—2009 «[pepenbHble TemnepaTypbl 3neKkT-
puyeckux kabenel Ha HOMWHAaNbBHOE HanpsKeHUe HanpPsKeHUs
1 kB (Um=1,2 kB) 1 3 kB (Um = 3,6 kB) B yCroBusIX KOPOTKOrO 3ambl-
KaHWUs»

M3K 60909.0

NEQ

FOCT 28249—93 «KopoTkune 3ambiKaHUA B 3reKTPOYCTAHOBKaX.
MeTodbl pacHeTa B 3MeKTPOyCTaHOBKaxX NepemMeHHoro Toka Hanps-
xeHnem go 1 kB»

NEQ

FOCT P 52736—2007 «KopoTkue 3aMblKaHWsi B 3NEKTPOYCTaHOB-
kax. MeTogbl pacueTa aneKTpogMHaMUYECKOro U TEpMUYECKOro aen-
CTBWA TOKa KOPOTKOIO 3amblKaHWs»

M3K 60949

IDT

OCT P M3K 680949—2009 «Pacuyer Tepmmyeckn AonyCcTUMBbIX
TOKOB KOPOTKOrO 3aMblkaHusi € y4eToM HeaguabaTuueckoro Ha-
rpeBa»

M3K 61140

IDT

OCT P M3K 61140—2001 «3awmTa oT NOpaxeHns anekTpu-ec-
kum TokoMm. O6wme nonoxeHust no GesonacHocTn, oGecneunsae-
MOW 3neKTpoobopyaoBaHMEM W 3NEKTPOYCTAHOBKaMK B UX B3aUMO-
CBSI3UY

M3K 61534-1
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OkonyaHue mabnuusi [A.1

O6o3Ha4YeHue CCbINOYHOro CteneHb 0O603HavYeHUe U HAMMEHOBAHME COOTBETCTBYIOLLENO
MeXAyHapoaHOro craHgapta COOTBETCTBUA HaLMOHANBHOro cTaHgapTa
M3K 62305 (Bce 1actn) IDT OCT P M3K 62305-1—2010 MeHempkmeHT pucka. 3awmra ot

monHun. Yactb 1.06wWwme npvHUMNGI
[OCT P M3K 62305-2—2010 MeHempkmeHT pucka. 3awmTta ot
mMornHuKn. Yacte 2. OueHka pucka

MO3K 62305-3:2006 — *

* COOTBETCTBYIOLWMI cTaHAApT OTcyTCTBYET. [lo ero yrBepxgeHusi pekoMmeHayeTcsl MCnonb3oBaTb NepeBoq Ha
PYCCKMI A3bIK JAHHOTO MEXAYHApOAHOro cTtanAapTa. NepeBo AaHHOrO MeXAyHapOoAHOro craHgapTa HaxoauTcs B
degepanbHOM MHMOPMALMOHHOM (hOHAE TEXHUYECKMX PErNamMeHTOB U CTaHO4aPTOB.

MpwumeyaHune— B HacTosiwel Tabnuue UCMONb30BaHbI Criedyolme YCroBHble 0603HaYEHNs CTENEHN
COOTBETCTBUSI CTAHAAPTOB:

- IDT — ngeHTuYHbIe CTaHgapThl;

- MOD — mognhuumpoBaHHble CTaHOapThl;

- NEQ — HeskBvBaneHTHble CTaHOAPThI.
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Bubnuorpadus

MexayHapoaHbein SnekTpoTexHudeckmin Cnosapbs — Yactb 826: Onekrpuyeckue ycTaHOB-
kn ((International Electrotechnical Vocabulary — Part 826: Electrical installation)

MexayHapogHelin 3nekTpoTexHuyeckuii Cnoeaps — Yactb 195: 3azemnenuwe u 3awmTa or
nopaxeHus anektpudeckuMm TokoM (International Electrotechnical Vocabulary — Part 195:
Earthing and protection against electric shock)

BapbiBoonacHble cpegbl — YacTe 0: O6opyposaHne — O6wme Tpeboranmsa (Explosive
atmospheres — Part 0: Equipment — General requirements)

B3apbiBoonacHsele cpegbl — Yactb 14: MNpoekTupoBaHue, BbIOGOP U MOHTaX SMEKTPUYECKMX
yctaHoBok (Explosive atmospheres — Part 14: Electrical installations design, selection
and erection)

Hu3koBONbTHEIE anekTpudeckue yctaHoBkM — Yactb 4-43; 3awwmTta gnsa obecneuyeHusi
fesonacHocTy — 3awwmTta 0T cBepxToka (Low-voltage electrical installations —
Part 4-43: Protection fo safety — Protection against overcarrent)

Hu3koBONbTHBIE aneKkTpuYeckne yctaHoBkM — YacTe 5-52: Beibop M MOHTax anekTpoo6o-
pygoeanuss — 3nektponposogku (Electrical installation of buildings. Part 5-52. Selection
and erection of electrical equipment. Wiring systems)

Hu3akoBonbTHBIE anekTpuyeckne yctaHoBkm — Yactb 6: Vicnbitanmns (Low-voltage electrical
installations — Part 6: Verification)

Hu3akoBonbTHBIE 3nekTpuyeckne ycraHoBkm — Yactb 7-701: CneunanbHble yCTaHOBKA wuinn
mecTa pacnonoxeHusi — MNMomMeleHnn BaHHbIX 1 ayweBblx (Low-voltage electrical installa-
tions — Part 7-701: Requirements for special installations or locations — Locations
containing a bath or shower)

Kabenu ¢ MMHepanbHOW M3onsuMelt Ha HOMMHanNbHOe HanpsbkeHwe He Gonee 750 B —
Yactb 1 — Ka6enu (Mineral insulated cables and their terminations with a rated voltage not
exceeding 750 V . — Part 1. — Cables)

3asemnutenu cdyHgamenTHole (Foundation earth electrode)
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YOK 696.6:006.354 OKC 29.020 EO08 OKCTY 3402
91.140.50

Knouesble crioea: SNEKTPOYCTaHOBKN, HU3KOBOJIbTHbIE, 3a3eMIidAolmne yCTpOVICTBa, 3alTHbIE NPOBOAHUKN U
NPOBOAHWNKN YypaBHUBaHWA MOTEHLManNoB, rMaBHbIA 3a3eMMSIOLNA 3aXKUM, SNeKTpnieckada HenpepbiBHOCTb
3aLLUNTHbBIX NPOBOAHNKOB
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