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Mpeaovcnosue

1MOATOTOBJ/IEH MOCKOBCKMM MHCTUTYTOM 3HEPro6e3onacHOCTU 1 aHeprocbepexeHnss Ha 0OCHOBe CO6-
CTBEHHOTO ayTEHTUYHOrO NepeBoa Ha PyCcCKuii A3blKk MeXAYHapO4HOro cTaHgapTa, yka3saHHoro B nyHkTe 4

2 BHECEH TexHu4yecknm KOMMTETOM No cTaHgapTusaunm TK 337 «DnekTpnyeckme yCTaHOBKU 34aHUIR»

3YTBEPX/JEH W BBEJEH B ENCTBWE Mpukasom ®efepannHOro areHTCTBa No TEXHNYECKOMY peryiu-
poBaHuio U MeTponorum ot 6 ceHTsA6pa 2013 1. N0 976-cT

4 HacToswmin cTaHgapT naeHTUYeH MexayHapogHomy ctaHgapty MOK 60364-5-54:2011 «3nekTpoycTa-
HOBKM 3faHuii. YacTb 5-54. BbIGOP M yCTaHOBKa 3/1eKTPO06GOPYAOBaHMSA. 3a3eMstoLLMe YCTPOCTBA U 3alUTHbIE
nposoAaHukn» (IEC 60364-5-54:2011 «Low-voltage electrical installations. Part 5-54: Selection and erection of
electrical equipment. Earthing arrangements and protective conductors»).

HanmMeHoBaHWe HacTosLWero cTaHjapTa U3MeHeHo OTHOCUTE/IbHO HaMMeHOBaHNS YKa3aHHOro MexyHapo-
HOro cTaHfapTa AN NpuBEeAEeHNss ero B COOTBETCTBME C BHOBb NMPUHATLIM HAMMEHOBAHUEM Cepun cTaH4apToB
M3K 60364.

Mpn NpMMeHeHUN HacToALWero cTaHapta peKoMeHAyeTCs UCNO/b30BaTb BMECTO CChI/TIOYHbIX MEeXAYHa-
pOAHbIX CTaHAaPTOB COOTBETCTBYOLWME UM HaUMOHaNbHble cTaHfapTbl Poccuiickoit depepauumn, ceefeHns o
KOTOpPbIX NPUBEAEHbI B 4ONO/THUTE/TbHOM NPUNOXeHUN JA

5 B3BAMEH N'OCT P 50571.5.54—2011/M 3K 60364-5-54.2002

MpaBunanpyumeHeHUs HacTosALWEro cTaHjgapTaycTaHoBneHbl BFOCTP 1.0—2012 (pa3gen 8). iHdop-
Mauus 06 U3MEHEHUSX K HACT0ALWLEMY CTaHAapTy Ny6nkKyeTCcsa B eXXerogHomM (no cocToAaHno Ha 1 aHBaps
Tekylueroroga) MHpopmaLmoHHOM ykasaTene «HalunoHanbHble CTaHAapTbi» a TeKCT U3MeHeHuii n nonpa-
BOK— B €XeMeCAYHOM yKa3aTene «HaunmoHanbHble cTaHAgapTbi». B cnyyas nepecmoTpa (3aMeHbl) UNNOT -
MeHbl HACT 0ALLEero CTaHAapTa cooTBe TCTBYyLee yBeJoMeHne 6ygeT ony6/1MKoBaHO B 6anxaiiliemM Bbl-
nycKe exxeMeCca4yHoro nHhopmaLMoHHOr o ykasaTens «HaunoHanbHble cTaHgapThi». CooTBeTCTBYOLWAasA UH-
hopmayma. ysefjoMneHne n TekcTbl pasMeLLaln T Cca Takxe B MHopMaLoHHOV cucTemMe obLero nonb3osa-
HUS — Ha opuLuManbHOM caii Te PefepasbHOroareH TCTBa Mo TEeXHUYECKOMYPEeryanpoBaHuio U MeT poornm
BCceTu IHTepHeT (gost.ru)

©CTaHfapTuHcopm. 2014

HacTosiwuii cTaHfapT He MOXeT 6blTb NOMHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pacnpo-
CTpaHeH B kauecTBe ohuLManbLHOro n3gaHus 6es paspelleHus defepanbHOro areHTCTBa No TeEXHUYECKoOMy pery-
NINPOBaHUI0 U METPOIOTUK
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HALULMWOHANBbHBL N CTAHALAPT POCCUNMNCKOWN SGEALEPALUMN

ONIEKTPOYCTAHOBKW HN3KOBOJ/IbTHbLIE
YacTtb 5-54

3asemnslme ycTpoincTBa, 3alUTHbIe NPOBOLHUKN
M 3alNTHble NPOBOAHUKN YypaBHWBAHNSA NOTEHLMWANoB
Low-voltage electrical installations

Part 5-54: Selection and erection of electrical equipment
Earthing arrangements, protective conductors and protective booding conductors

Jarta BBefeHna — 2015—01—01

541 O6wume cBefeHnA

541.1 O6nacTb NpUMeEHeHNs

HacToawwuii ctaHaapT yctaHasnnBaeT Tpe60BaHMA K 3a3eMSAIOLW MM YCTPONCTBAM, 3aWMUTHLIM NPOBOAHM-
Kam 1 3alMTHbIM NPOBOAHMKAM YpaBHUBAHWSA NOTEHUNAOB, NTPUMEHSEMbIX 4151 06ecnedyeHns 6e30NacHOCTU B
3/1EKTPOYCTAHOBKAX.

541.2 HopmaTuBHbIe CCbI/TKN

MepeyncrneHHble HUXe CCbl/I0YHbIE OKYMEHTbI ABAAIOTCA 06A3aTe/IbHbIMU NMPU MPUMEHEHUN HACTOSILLETO
cTaHgapTa. Ans 4aTMpoBaHHbIX CCbIIOK NPUMEHSAETCS TONbKO Yka3aHHoe n3faHne CoOOTBETCTBYOL,Ero HopMaTuBs-
HOTO lOKyMeHTa.

[ns HefaTPOBAaHHbIX CCbIJIOK NPUMEHSAEeTCS Noc/eiHee n3faHne CooTBETCTBYOLWEr0 HOPMATUBHOTO [OKY-
MeHTa.

MO3K 60364-4-41:2005 DnekTpuyeckme ycTaHOBKM 3paHuii. YacTb 4-41. 3awmuTta Ans obecneveHus
6e3onacHocTu. 3awuTa oT anekTpuyeckoro ygapa (IEC 60364-4-41:2005. Low-voltage electrical installations —
Part 4-41: Protection for safety — Protection against electric shock)

M3K 60364-4-44:2007 3neKTpuyYeckne yYCTaHOBKM HU3KOro HanpsxeHua. Yactb 4-44. 3awuta gns
obecneyeHunsa 6esonacHocTu. 3almrTa OT Pe3KUX OTKNOHEHWUA HANPSXEHUA N 3NEeKTPOMAarHUTHbIX BO3MYLLEHNIA
(IEC 603644-44:2007, Low-voltage electrical installations — Part4-44: Protection for safety — Protection against
voltage disturbances and electromagnetic disturbances)

M3K 60364-5-51:2005 3nekTpuyeckme ycTaHOBKN 3gaHuii. YacTb 5-51. Bbi60p M MOHTaX 3/1eKTpo060pyao-
BaHusa. O6wume npasuna (1EC 60364-5-51:2005, Electrical installations of buildings — Part 5-51: Selection and
erection of electrical equipment — Common rules)

M3K 60439-2 Annapatypa KOMMyTaLMOHHAsA U MexaHW3Mbl YNpaBieHUss HU3KOBOJIbTHbIE KOMMJ/IEKTHbIE.
YacTb 2. YacTHble TpeboBaHMA K cucteMam C60pHbIX WKH (wnHonposogam) (IEC 60439-2, Low-voltage switchgear
and controlgear assemblies — Part 2: Particular requirements for busbar trunking systems (busways))

M3K 61439-1 AnnapaTtypa KOMMyTaLWOHHAA N MexaHU3Mbl ynpaB/ieHUs HU3KOBOJIbTHbIE KOMMEKTHbIE.
YacTb 1. O6uwme npaBuna (IEC 61439-1. Losv-voltage switchgear and controlgear assemblies — Part 1: General
rules)

M3K 61439-2 Annapatypa KOMMyTaLWOHHAA U MexaHU3Mbl ynpaBfeHNA HU3KOBOJIbTHbIE KOMMJIEKTHbIE.
YacTtb 2. KomnnekTHble CUI0Bble KOMMYyTalWOHHas annapatypa v mMexaHusmbl ynpasneHusa (IEC 61439-2.
Low-voltage switchgearand controlgear assemblies — Part 2: Power switchgear and controlgear assemblies)

M3paHne odumymansHoe
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M3K 60724 TemnepaTtypHble npefesbl KOPOTKOTO 3aMblKaHWUS ANA 3NEKTPUYECKNX Kabeneil Ha HOMUHanNb-
Hble HanpshxeHns 1 kB (nT=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 Toku KOPOTKOrO 3aMblkaHMA B cMcTeMax TpexdasHoro nepeMeHHoro Toka. Yactb 0. PacueTt
TokoB (IEC 60909-0. Short-circuit currents in three-phase a. c. systems. Part 0. Calculation of currents)

M3K 60949 PacyeT TepMuyeckn JONYCTUMbIX TOKOB KOPOTKOTO 3aMblKaHUA C y4eTOM HeaanabaTuyeckoro
HarpeBa (IEC 60949. Calculation of thermally permissible short-circuit currents, taking into account non-adiabatic
heating effects)

M3K 61140 3awmTta OT NOpaXeHMsa 31eKTPUYECKMM ToOkoM — ObLme acnekTbl, CBSA3aHHbIE C 3/IeKTpoycTa-
HoBKamu 1 anekTpoobopyposaHmem (IEC 61140. Protection against electric shock. Common aspects for installation
and equipment)

M3K 61534-1 Cuctembl WwunHonpoBofoB. HacTb! O6wune TpeboBaHua (IEC 61534-1. Powertrack sys-
tems — Part 1: General requirements)

M3K 62305 (Bce yacTtn) 3awmta oT monHun (1IEC 62305 (all parts) Protection against lightning)

M3K 62305-3:2006 3awmta oT MOAHUKN. HacTb 3. Pu3nyeckne NOBpeXAEHNA KOHCTPYKLUA U ONaCHOCTb
ansa xu3Hu (IEC 62305-3:2006. Protection against lightning — Part 3: Physical damage to structures and life
hazard)

541.3 TepMuHbl 1 onpeaeneHns

541.3.1 oTkpbITas nposogAauLas yacTb (exposed-conductive-part): loctynHas 415 npukacaHus nposoas-
was yacTb 060pyA0BaHNSA, KOTOpPas HOPMasbHO MB HAXOAUTCH NOA HanpsHXXeHWEeM, HO MOXEeT okasaTbCs noj
HanpsHxeHneM npu NoBPeXAeHnn OCHOBHOW U30NSALUN.

[M3K 60050-826 2004. cTatbs 826-12-10) [1]

541.3.2 cTOpoHHAA npoBoAdAULan 4yacTb (extraneous-conductive-part): MpoBoasawan 4acTb, He ABNAI0-
Lascsa YacTbio 3/1eKTPMYECKON YCTAHOBKM, HO KOTOpas MOXeT Haxo4UTbCS NOJ 3/1eKTPUYECKUM NOTEHLManom,
KaK npasuo, NoTeHLNanom JI0KabHOR 3eMn.

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

541.3.3 3a3emnsaownii anektpoy (3azemnurtens) (earth electrode): NMpoBoasLwasn 4acTb, KoTopas MOXeT
6bITb NOrpyXeHa B 3eMJ110 UM B CrelnanbHyo NPOBOASALLYI0 cpejy, Hanpumep 6eTOH UK yrosb, U Haxoaswas-
CS B 3/1EKTPMYECKOM KOHTaKTe C 3eMneil.

[M3K 60050-826:2004, cTatbs 826-13-05. V3m.][1]

541.3.4 3aMOHONMYEHHbIN B 6€TOH hyHAAMEeHTHbIV 3azemnutens (concrete-embedded foundation
earth electrode): 3azeMnsA0LWNI 3NEKTPOA, Kak NpaBu/Io, B BUAE 3aMKHYTOr0 KOHTYpa, 3aMOHO/IMYEHHbIi B 6ETOH.

[M3K60050-826:2004 IEC, cTatbsa 826-13-08. 13m.) [1)

541.3.5 3arny6/10HHbIV B FPYHT PpyHAaMeHTHbI 3azemnutens (soil-embedded foundation earth
electrode). 3azemnaLWmnin aNeKTpos, Kak NpaBuao, B BUAE 3aMKHYTOro KOHTypa, 3arnyb6neHHbl B FPYHT Nnog,
hyHAaMEHTOM 3aHus.

[M3K 60050-826:2004. cTaTba 826-13-08, N3m ] [1]

541.3.6 3aWwUTHbI npoBOAHUKK (protective conductor): MpoBoAHMK, NpegHa3HayYeHHbl Ana ueneii 6e3o-
NacHOCTU. Hanpumep, ANS 3alWmnTbl OT NOPaXKEHUS 3IEKTPUYECKUM TOKOM.

[M3K 60050-826:2004. ctaTba 826-13-22][1]

MpumMmeuyaHune — MOHATUE «3ALMTHBIV NPOBOAHUK» BK/KOYAET B Ce6A 3aLLMTHBLIA NPOBOAHUK YPaBHUBAHMUS
NOTEHLMAOB, MPOBOAHUK 3aALLMTHOMO 3a3eM/IEHNS W 3a3eM/ISIIOLMIA NPOBOAHMK, KOTAA MUX MPUMEHSIOT A1 3almTbl OT
NOPaXeHUs1 NEKTPUUYECKUM TOKOM.

541.3.7 3aWUTHbIVi NPOBOAHWK YpaBHUBaHUA noTeHumanos (protective bonding conductor): 3awmnTHbli
NPOBOJHUK, NpeAHa3HaYeHHbI 415 3alWMTHOrO ypaBHMBaHNA NOTEHLNaN0B.

[M3K 60050-826:2004. ctaTba 826-13-24) [1]

541.3.8 3a3emnswownii nposoaHuk (earthing conductor): MpoBoAHUK, CO34at0WMii 3NEKTPUYECKYIO LeNb
1N ee YacTb NPOBOASALLEN Llenn MeXxay aHHOW TOYKON cucTeMbl AN YyCTAHOBKU, AN 060PYyA0BaHUA U 3a3eMsi-
IOLWNM 3NEeKTPOLOM UK 3a3eMNIUTENEM.

[M3K60050-826:2004. ctaTba 826-13-12, N3m.] [1]

MpumeuyaHue — B HacTosILLEM CTaHAAPTe NOZ, 3a3eM/IAIOLLMM NMPOBOAHUKOM MOHMMAIOT NPOBOAHVK, KOTOPbIN
coefyHsAeT 3a3eMNTeNb C TOHKON ypaBHMBaHUA MOTEHLMAIOB, Kak NpaBwuo, C [N1aBHON 3a3eM/stoLWweli LMHON.

2
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541.3.9 rnaBHbI 3a3eMnAWnii 3axum (WwmnHa) (main earthing terminal):

3axuM (WurHa), sensawwmiica(ascs) yacTblo 3a3eM/ISLWErN0 YCTPOiCcTBa YCTAHOBKM 1 06ecneynBatowmii(as)
npucoefuHeHne HeCKObKNX NPOBOAHWUKOB C Lie/Iblo 3a3eM/IEHNS.

(M3K 60050-826:2004. ctaTbsa 826-13-15] (1]

541.3.10 3aWMTHbIA NPOBOAHWK 3a3eMNeHNs (3alWWUTHbIN 3a3eMNALWNIA NpoBOAHKUK) (protective
earthing conductor): 3aWunTHbI/A NPOBOAHWK, NpeAHa3HaYeHHbIA 415 3alLUTHOro 3a3eM/IeHNS.

(M3K 60050-826:2004. cTatbhs 826-13-23] [1]

541.3.11 cdyHkynoHanbHoe 3asemneHue (functional earthing): 3aszemneHne TOUKM NN TOYEK CUCTEMbI
VAN YyCTaHOBKM UM 060pPYA0BaHMA He Lieniax 31ekTpo6e30/1acmocTy.

[M3K 60050-826:2004. cTaTbsi 826-13-10] [1]

541.3.12 3a3emnstouee yctpoiicteo (earthing arrangtmtnt): CoBOKYNHOCTb BCEX 3/IEKTPUYECKUX COeN-
HEHWI 1 yCTPONCTB, BKIIOYEHHbIX B 3a3eMJ/IEHNE CUCTEMbI, YCTAHOBKM UM 060pyA0BaHNS.

[M3K 60050-195:2004. ctatbs 195-02-20] [2]

542 3azemnswowme ycTpoucTea

542.1 O6uwune TpeboBaHusa

542.1.1 3a3zemAsioLme ycTpoiicTBa MOryT 6bITh BbIMOSIHEHbI 06 UMY MU pa3gebHbIMU A5 3aWUTHBIX U
PYHKLMOHANbHBIX LieNeli, B 3aBUCUMOCTY OT Tpe60oBaHuii kK 91eKTpoyCTaHOBKe. 3alUTHble Lenn Bceraa siBnsoTcs
rnasHbIMN.

542.1.2 inA cBA3U 3a3eMunTenein (3a3emMnsa0LWmMxX 3N1eKTPOA0B) C INTaBHOM 3a3eMISoLL e LNHON B Nnpeae-
Nax yCTaHOBKU NPUMEHAIT 3a3eM/IAtoLWw e NPOBOAHNKN.

MpumMeyaHue — 415 yCTAHOBKY He TPEGYeTCs CBOM COBCTBEHHbI 3a3eMUTeb.

542.1.3 Oco60e BHUMaHMe A0/IKHO GbiTb YAE/IeHO 3a3eM/IAW MM YyCTpoiicTBaM, 06LLUM 419 BbICOKOBO/1b-
THbIX Y HU3KOBOJIbTHbIX CUCTEM (CM. pa3fen 442 MIK 60364-4-44).

542.1.4 K 3a3emMna10WKUM yCcTpoicTBaM, npefHasHayeHHbIM NPMMEHEeHUs B 3eM/ie, NpeabaBAaoT cneayto-
wne TpeboBaHusA:

- OHUM JO/KHbI HAfEeXHo obecneynBaTb Tpeb6OBaHMA 3aLUTbl YCTAHOBKMW:

- NMpOTEeKaHWe TOKOB 3aMblKaHUA Ha 3eMJ/1H0 1 TOKOB 3allMTHbIX MPOBOAHMKOB Ha 3€MJ110 He [OJIXHO co3ja-
BaTb ONAcHOCTW OT HarpeBa, TEPMOMEXaHNYECKNX 1 9NeKTPOMEeXaHU4YeCkux BO3AeCTBUIA 1 0NacHOCTM nopaxe-
HUA 3/1EKTPUYECKUM TOKOM:

- NpY HEO6XOAMMOCTU OHU AOMKHbI YA0BNETBOPATL (DYHKLMOHANbHLIM TPpEOOBaHUAM;

- COOTBETCTBOBATb YC/OBUSIM BHELWHUX Bo3aeicTBuii (cM. MK 60364-5-51). Hanpumep, MexaHU4yecknx
BO3A€ENCTBUIA N KOPPO3UN.

542.2 3aszemnsailme 3NekTpoabl (3a3emMamTonu)

542.2.1 Tunbl, MaTepuasbl U pa3mepbl 3a3eM/IS0WMX 3/IEKTPOA0B A0/KHbI 06ecneynBaTb KOPPO3UOHHYIO U
HEeO06X0ANUMYI0 MeXaHNYeCcKyo NPOYHOCTb Ha BECb CPOK CNYXObI.

MpumevyaHune 1— C TOUKM 3pEHUS KOPPO3WM, MOTYT pacCMaTpuBaTb crefyrolime aktopbl: pH nouBbl,
yAenbHoe COMPOTUB/IEHNE MOYBbI, BIQXKHOCTb MOYBLI, GyXAALOLME TOKM U TOKM YTEUYKM NEPEMEHHOMO U MOCTOSHHOMO
TOKOB, XMMUYECKOE 3arpsi3HeHne U 6130CTb HECOBMECTVMbIX MaTepUasios.

MWHUManbHbIe pa3Mepbl 3a3eMISI0LLMX 3/1eKTPOS0B U3 Hanbosiee pacnpocTpaHeHHbIX MaTepranoB C TOUKM

3peHUsi KOPPO3MOHHOW 1 MEeXaHNYeCKOl CTOMKOCTW, MPOIOXKEHHbIX B 3€MJ1€ 1 3aMOHO/IMYEHHbIX B 6€TOH NpusBeje-
Hbl B Tabnuue 54.1.

NMprnmMeyaHue 2 — MuHAMaIbHAS TOMLMHA 3ALLMTHOTO MOKPbLITUS AO/KHA BbITh GOSIbLUE /151 BEPTUKA/IbHBIX
3a3eMALWYX 3N1EeKTPOA0B, YeM A TOPU3OHTAsIbHBIX 3a3eM/IAILMX 3/1eKTPOAOB, M3-3a 6OJIbLIEr0 MeXaHU4YecKoro
BO3ENCTBYSI MPU UX 3ar1y6neHuu.

Ecnn TpebyeTcs BbINOMIHEHME CUCTEM MOJIHMEIAWNTLI. TO NpuMeHatT MOK 62305-3 (nogpasgen 5.4).
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Ta6nuya 541 — MuHUMasbHble pa3Mepbl MPOIOKEHHbIX B 3eM/ie 3a3eM/ISIOWMX 31eKTPOA0B M3 Haubonee
pacnpocTpaHeHHbIX MaTepuasioB C TOUKM 3pPEHUSt KOPPO3MOHHOW Y MeXaHW4eCcKol CTOMKOCTM

M Mnowapgb M TonwwuHa
atepunan u T acca
NOBEPXHOCTS Mpodune AvawmeTp, nonepeyYHoro O/1LLyHa, noKpbITUA nokpuITMsA 1
oneKTOnA MM ceyeHns. MM Foinr 060M104KH,
poa MM2 P M KM
Crasib, 3aMOHONU- Kpyrnas npososioka 10
YyeHHas b CetoH
(ronas, ropsiuero JNleHTta nnu nonoca 75 3
LMHKOBaHUA wUnn
HepxaBetoLas)
Cranb ropsyero Monoca6 nnn npocmavposaH- 90 3 500 63
LMHKOBaHNAG Has nonoca/nnactmHa
- CNAOLWHaA nnactuHa
— nepdopvpoBaHHas niacTuHa
Kpyrnblii cTepxeHb 16 350 45
ycTaHaBNMBalOT BEPTUKa/IbHO
Kpyrnas nposonoka — 10 350 45
ycTaHaBMBaOT rOPU3OHTaIbHO
Tpy6HbIiA 25 2 350 45
CKpYY€EHHbIN 70
(3aMOHOMYEHHBIi B GETOH)
MepekpecTHbIli Npodhunb (290) 3
ycTaHaBNMBalOT BEPTUKa/IbHO
Crtanb B MeaHoln Kpyrnblii cTepxeHb (15) 2 000
o6os10uke ycTaHaB/MBaOT BEPTUKA/TbHO
Crauib C rasibBa- Kpyrnblii cTepxeHb 14 250*
HUYeckMM mepa- ycTaHaBNMBalOT BEPTUKASIbHO
HbIM MOKpbITUEM
Kpyrnas nposonoka — (8) 70
ycTaHaB/MBaKOT FOPU3OHTaIbHO
Monoca, yctaHoBNeHHas 90 3 70
rOpU3oHTaIbHO
Hepxasertowasn Monoca6 nnn npodunnposaH- 90 3
cTanba Has nonoca/nnactuHa
Kpyrnblii cTepxeHb 16
yCTaHaB/MBAOT BEPTUKA/IbHO
Kpyrnas npososioka — 10
ycTaHasMBalOT rOPU3OHTa/IbHO
TpyO6HbIl 25 2
Megpb Monoca 50 2
Kpyrnas npoBosioka — (25)d 50

yCTaHaBnMBakOT rOPU3OHTa/IbHO
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OkoHuyaHue Tabnuupl 54.1

Mnowaab TonuwuHa
MaTepuan v Macca
P Npodune AvnameTp, nonepedHoro  TONUMHA, noKpbITUA)
noBEpPXHOCTb MM ceyeHus. MM MOKPBITUA. (6o noukn,
anekTpoga p/m1
MM 2 MKM
Megab CnOLWHON KPYrNbliA CTEPXEHb (22) 15

yCTaHaB/MBAOT BEPTUKASIbHO

MHOronpoB/oyHbIi NpoBoA, 1,7 ckpytka  (25)d 50

VHAMBWA,.
Tpy6HbIiA 20 _ 2 _
CnnowHas nnactuHa - _ (1.5)2 _
MepdpopuposBaHHas nnacTuHa — — 2 _

a Xpom 216 %. Hukenb 2 5%, MonnubaeH 2 2%. Yrnepog S0.08 %.

b Kak kaTaHHasa Tak U pe3aHHasi nosioca C 3aKkpyr/ieHHbIMKU KpasiMu,

¢ MoKpbITME AOMKHO ObITb FNaAKUM, HENPEPbIBHLIM U NINLLIEHHbIM HATEKOB.

A ECnu onbIT NMoKasblBaeT, YTO PUCK KOPPO3UKU 1 MEXaHWYECKOro NOBPEXAEHWUS Ype3BblYaiiHO HU30K, MOXET
ncnosb3oBaTbes ceveHve 16 Mm2.

« TonwwHa obecneumBaeT 3aWwmUTy OT MeEXaHWYeCKOro MoBpeXAeHWs MefHOro NoKpbITUS BO BpeMs npolecca
MOHTaXa. OH MOXeT 6bITb YMEHbLLUEH, HO He MeHee Yem 10 100 MKM, ecnv NPUHATLI CneunasibHble Mepbl NpesocTo-
POXHOCTU. 4TOGbI M3bexaTb MeXaHW4YecKoro MOBPeXAEHUS Mean BO Bpemsi mpouecca MOHTaxa (Hampumep,
nNpobypeHHble OTBEPCTUS WU CheunanbHble 3alyTHbIE HAKOHEYHWKM), — MPUHUMAIOT COr/TaCHO WHCTPYKUMW U3ro-
TOBUTENA.

MpunmeyaHune — Pasmvepbl B CKobKax NPUMEHNMbI TO/TbKO AN1A 3allUTbl OT NopaXXeHna 3/1eKTpUYEeCKNM
TOKOM, B TO BpeMSA KaK 3Ha4YeHuA He B ckobkax NPUMEHUMbI ONA 3alinTbl OT yaapa MOJTHUN N NOPaXKeHUA 3neKTpuyec-
KM TOKOM.

542.2.2 3hheKTMBHOCTb KOHKPETHOr0 3a3eM/ISAI0LEero a/ieKTpoa 3aBMCUT OT XxapakTtepa rpyHTa. Yucno 3a-
3eM/IA0LWNX 3N1EeKTPOA0B BbIGUPAIOT B 3aBUCMMOCTMN OT Xapakrepa rpyHTa 1 ero conpoTusieHus.

B npunoxexnun D npuBefeHbl METO/bl OLLEHKW CONPOTUB/IEHNSA 3a3eM/IAIOLNX 31EKTPOLO0B.

542.2.3 B kayecTBe 3a3emMnnTesieil MoryT 6biTb MPUMEHEHbI:

- 3aMOHOINYEHHbIe B 6€TOH PyHAAMEHTHbIe 3a3eMNaIoLL e 31eKTPoabl:

NMpumeyaHune — [Ins Nony4YeHns AONOMHUTENbHON MHbopMaLyy cM. npunoxenue C:

- 3arny6aeHHble B IPYHT PyHAAMEHTHbIE 3a3eMNAI0LWMNE 3/IEKTPOAbI;

- MeTannuyeckune anekTpoabl, 3arnybneHHble HenocpeACcTBEHHO B TPYHT BEPTUKANIbHO N FTOPU3OHTANbHO
(Hanpumep, CTepPXHWU, MPOBOJIOKA, NEeHTbI, TPY6bI WK NONOCHI);

- MeTannuyeckne 060104KN UK APpyrme meTansimyeckme NnoKpoBbl kabeneli B COOTBETCTBUM C MECTHbIMM
YCNOBUAMU UK TpeboBaHUAMU;

- Apyrue, NposioXeHHble B 3eM/ie, MeTasinyeckue n3gesinad B COOTBETCTBUN C MECTHLIMU YCNIOBUAMU UNN
TpeboBaHNAMU.

- MeTannyeckas apmatypaxenesobeToHa (3a UCKIIOUYEHNEM HAMNPSHKEHHOr0 Xe1e306eToHa) pacnosioXeH-
HOTO B 3emrie.

542.2.4 Mpwn BbIGOPE TUNA U TNYOUHBI YCTAHOBKU 3a3€MNSAIOLLMX 3/1EKTPOA0B A0/HKHbI 6bITh Y4TEHbI BO3MOX-
HOCTW MeXaHN4YeCcKOoro noBpeXxaeHnsa n MMHUMU3aLuM Bo34eiCTBUA BbliCbIXaHUSA UAW MPOMep3aHus rpyHTa.

542.2.5 MNpu NnpuMMeEHEeHUN B 3a3eMJISIKOLLMX YCTPONCTBAX pa3HbliX MaTepnasnos f0/XHa 6bITb NpejycMoTpe-
Ha BO3MOXHOCTb BO3HUKHOBEHUW 3N1EKTPUYECKOW KOppOo3nn. na BHELWHNX NPOBOAHUKOB (Hanpumep, 3a3emnsato-
LNX) COeANHEHHbIX C 3aMOHOIMYEHHbIMW B 6€TOH DYHAAMEHTHLIMY 3a3eMNAIOLWMMY 3N1EKTPOAaMU, COeANHEHNE,
BbINO/IHEHHOE N3 CTaIN rOpAYEro LMHKOBaHWA He AO0/KHO OblThb B TPYHTE.

542.2.6 MeTannuyeckue TpybonpoBobl C FOPUYUMU XUAKOCTAMU U ra3amMun He J0/KHbI UCNONb30BaTh B
KayecTBe 3a3eMINTENEN U UX. NPOSIOXEHHAS B 3€MJIE YacCTb HE J0/KHA yYUTbIBATLCS NPU pacyeTe napameTpoB
3asemnutenei.

MpumeyaHue — ITO He UCK/OYAET HEOOXOAMMOCTM NX BK/TKOYEHNS B CUCTEMY YPaBHUBaHUSI MOTEHLMAMOB, Kak
rpy6 B COOTBETCTBUU C yKazaHusamMn MOIK 60364-4-41 (nyHkT 541.3.9).
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B cucteme 3awmuTHOro 3asemsneHus TT, rae NPUMEHSAIOT KaTOAHY0 3alWuTy U CTOPOHHWE NpoBOAALLUE
yacTu 31eKTpoobopyAoBaHUA HenocpefCTBEHHO COEAMHANT C MeTanmyeckumu Tpyb6amu gns orHeonacHblX
XWUAKOCTel Unn ra3os, NocneaHve MoryT 6biTb NPUMEHEHbI, KaK e AMHCTBEHHbIV 3a3eMAnTeNb A4N5 faHHOro o6opy-
[oBaHus.

542.2.7 3azemnsatouime anekTpoabl He 4O/MKHbI 6bITb HEMOCPEACTBEHHO NOTPYXEHbI B BOAY MOTOKA, PeKM,
BoAoeMa, o3epa u T.n. (cMm. Takxe 542.1.6).

542.2.8 Ecnv 3a3eMunTeNIlb COCTOUT U3 YacTe, KOTOpbIe A0/XHbI 6bITb COEAUHEHBI BMECTE, COeANHEHNE
[O/KHO ObITh BbIMOTHEHO 3K30TEPMMUYECKOW CBAPKOW, ONPECCOBKOW, 3aXumaMun Uan Apyrum paspeLleHHbIM Me-
XaHWYeCckuM coeuHuTenem.

MpnmevyaHne — CoefiMHeHWs, BbINOJIHEHHbIE npoBOAOM MNOKPbLITLIM XXesie30M, He gonyckawTca onAa
NpUMeHeHna B Uenax saluntbl.

542.3 3azemnfAlWmne NpoBOAHUNKN

542.3.1 3asemnsowme NpoOBOAHUKNA AO/DKHbI YyAOBAETBOPATL TpeboBaunam 543.1.1 nnu 543.1.2. Mno-
wanb MX NONepeyHoOro Ce4YeHns foxHa 6biTb He MeHee 6 MM2 A48 Mean unu 50 Mm2ans ctanu. Ecnu ronslii
3a3eMnsaLWmnii NpPOBOAHUK NPOKNaAbIBAOT B FPYHTE, €ro pa3Mepbl U XapakTepUCTUKN AO0/KHbI COOTBETCTBOBATh
yKasaHHbIM B Tabnuue 54.1.

Korga nofTeBepxeHa HEBO3MOXHOCTb CTEKAHMSA TOKa KOPOTKOrO 3aMblKaHWUS Ha 3a3eM/ISH0LLNIA 3N1eKTpoa
(Hanpumep, B cucTeme 3awWmnTHOro 3azemneHna TN unm IT), 3a3emnstoLLme NPOBOLHNKN MOTYT BbITb BblGpaHbl B
COOTBETCTBUE C yKazaHnAaMM 544.1.

ANtOMUHUEBbIE NPOBOAHUKN HE fO/KHBI UCNO/Ib30BaTh B KAYEeCTBE 3a3eM/IA0LLNX NPOBOAHUKOB.

MpumeyaHune — Ecnn cuctemMy MOMHUB3AWWTLI COEAUHAIOT C 3a3eMANTENBM. TO N/OWaAb NnonepeyHoro
ceyeHust 3a3eM/IA0LLEr0 NPOBOAHMKA A0/MKHA ObITb MO KpaiiHel mepe 16 mm2 ana mean (Cu) uan 50 MM2 gns xenesa
(Fe) (cm. ceputo M3K 62305).

542.3.2 CoeaunHeHne 3a3eMIS0LLLEr0 NPOBOAHNKA C3a3eMNNUTENEM LOKHO ObiTb HAAEXHBLIM U C COOTBET-
CTBYHOLWMMU 3NEKTPUYECKUMUN XapakTepuctukamum. CoefuHeHne MOXeT OblTb BbINO/THEHO C NOMOLbIO CBaPKK,
ONpeccoBKX, COEAMHUTENBHOTO 3aXnma WA Apyrum mexaHuyeckum coefuHutenem. MexaHuyeckoe coeguHe-
HWe A,0/1HKHO MOHTMPOBATL B COOTBETCTBUE C MHCTPYKLMEN N3roTOBUTENSA. YCTaHOBKA COeMHUTENBHOrO 3aXunma He
[O/DKHA NPUBOAUTL K NOBPEXAEHWIO 3/1IEKTPOa UK 3a3eMNAI0LLLEN0 NPOBOAHMKA.

MasiHble coeAUHEHNS UNN NasiHble AeTanun, KOTopble 3aBUCAT UCKIIOYUTENLHO OT NPUNOS, HE cneayeT npu-
MEHATb CAMOCTOSITE/IbHO, NOCKOJ/IbKY OHW HE 06ecneynBaloT TpebyeMyto MeXxaHU4YeCcKy NPOYHOCTb.

MpumeyaHne — Ecnu NpUMeEHAOT BEPTUKaUIbHbIE 3/1EKTPOAbI, AO/DKHA 6bITb 06ecneveHa BO3MOXHOCTb
KOHTPO/IA coeAUHEeHUA U 3aMeHbl BEPTUKa/IbHOrO CTEpPXXHA.

542.4 TnaBHbI 3a3eMAWNIA 3aXUM (LLNHA)

542.4.1 B kax/Aoll ycTaHOBKe, B KOTOPOV/ NMPMMEHSIOT 3alyMTHOEe YpaBHMBaHWe NOTEHUnanos, cnegyeT npe-
[YCMOTpEeTb INaBHbI 3a3eMNAOLW NI 38KUM (LINHA) U K HEMY AO/DKHbI 6bITb NPUCOEANHEHDI:

- 3alUNTHbIE MPOBOAHUKM YpaBHUBaHUA NOTEHLNASIOB;

- 3a3eMNALKne NPOBOAHNKN,

- 3alMTHbIE NPOBOAHUKN,

- NPOBOAHNKN (PYHKUMOHANBHOTO 3a3eM/IEHUS, NPU HANTNUYNN.

MpumevaHunsn

1 He TpebyeTcs HenocpeACcTBEHHO NOAK/IIOYATL KaKAbIA OTAE/bHbIA 3alWUTHBIA NPOBOAHUK K [/TaBHOMY 3a3eM/is-
owemMy 3axumMy (LUKHE), eC/I OHN 3MIEKTPUYECKY CBA3aHbI C HAM Yepes [pyrve 3aljUTHbIe MPOBOAHUKU.

2 [NaBHbIN 3a3eMNAOLWMWIA 32KUM B 3[4aHUX, KaK NpaBusio, NPUMEHSIIOT B LeNsX qyHKLUMOHAIbHOTO 3a3eM/ieHus.
[na MHOPMAaLMOHHBIX TEXHO/IOMNIA ero paccmaTpuBatoT Kak 6a30Byt0 TOUKY MOAK/THOYEHUS MHDOPMALWOHHOW CeTU K
3a3eM/ITeNto.

542.4.2 lonkHa 6bITb NpeAycMoTpeHa BO3MOXHOCTb MHAMBUAYaANbHOTO 0TCOEANHEHMNS KaXA0ro NpoBoA-
HUKa NPUCOEAMHEHHOTO K raBHOMY 3a3emasowemy 3axumy. CoeMHeHne 0KHO 6bITb HaAEXHbIM, a 0Tcoeam-
HeHWe BbIMOJIHATLCSA C MOMOLW b0 UHCTPYMEHTA.

MpumeyaHue — OTCOeAMHEHUE OT FNIABHOTO 3a3EM/ISIOLLETO 320KMMA [O/KHO GbiThb YA0GHBIM /18 NpoBeae-
HUSI U3MEPEHMST COMPOTUBIEHUSI 3a3eM/ISIOLLENO YCTPOIiCTBA.

6
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543 3awmnTHble NPOBOAHWUKU
543.1 MUHUManbHoe cevyeHune

543.1.1 CeueHune nw60ro 3aWMTHOro NPOBOAHMKA A0/KHO YA0BNETBOPATL YC/IOBUAM aBTOMATUY€CKOTo

OTK/II0YEHNSI MUTaHMA B COOTBETCTBUE C ykazaHuamm MOK 60364-4-41 (nogpa3sgen 413.1) n gonxHo obecneyn-
BaTb CTONKOCTb K NPOTEKAHMWI0 TOKOB KOPOTKOIO 3aMblKaHUS.

CeueHue 3alMTHOro NPOBOAHMKA PACcCUUTLIBAOT B COOTBETCTBME C ykasaHuAaMM 543.1.2 nnum Bbi6GupatoT no
Tabnuue 54.2. Takxe cneayeT BbINOMHATL ycnoBusa 543.1.3.

3axnmbl ANAa 3aliUTHBIX NPOBOAHMKOB A0J/1XXHbLI COOTBETCTBOBAaTh X pa3Mepam B COOTBETCTBUMU C Bbl60pOM
Nno yKa3daHNAM HacToALWero nyHKra.

B cucteme TT, rae 3a3emMnmMTeNn NCTOUYHMKA NUTAHNS U OTKPbLITbIX MPOBOASALLMX YacTell noTpebutensa HesaBu-

cumbl (cm. 312.2.2), naowajb NONEpeyvyHoro ceYyeHnsa 3alUTHbIX MPOBOAHNKOB AO/MKHA ObITb HE MEHee:
- 25 MM2 ansa mean.

- 35 MM2419 antoMUHNSA.

Ta6nuya 54.2 — MUHMMa/IbHOE CeYeHue 3alUTHbIX MPOBOAHUKOB

MVHMMa/IbHOE CeyeHre COOTBETCTBYHOLLEHD 3alLLMTHOTO
NPOBOAHVKA, BbINO/IHEHHOIO.

CeueHvie SMHE/HbIX NPOBOAHWKOB S. MbI2
MbI2
13 TOrOo e Marepuasia, YTo n 13 mMatepurasia OT/IMYHOTO OT
JVHEHbIA JIHeVHoro
S£16 S *,[*2*S
16£S£35 16’1 * [N12*16
S >35 S12" *[*2* S.2

* % — 3HayeHue KoadhdpmumeHTa * NS NMHENHOro NPOBOAHMKA, PACCUYMTAHHOTO Mo hopMyse MPUIOXKEHUS
A.54.1 HacTosiLLero cTaHgapTa unm B3aToro us tabauubl A43 M3K 60364-4-43[5] B COOTBETCTBUM C MaTepuasiom
NPOBOAHUKA W U30MALUNA;

* 2— 3HaueHve KoadhdmumeHTa K ANa 3amUTHOro NPOBOAHMKA, BblGpaHHOro 13 Tabnuy A.54.2 — A.54.6 HacTo-
Allero ctaHgapTa B COOTBETCTBUM C YC/TOBUAMU MPUMEHEHWS.

N Ana PEN-NpoBOAHMKA, YMEHbLUEHNE CeYEeHUS1 BO3MOXHO TO/IbKO NPY BbIMOSIHEHUM OFpaHNYeHnii No BbliGopy
ceyeHusi HeliTpasibHOro nNpoBoAHMka (cm. MK 60364-5-52 (8J).

543.1.2 CeyeHue 3alWUTHbIX NPOBOLHUKOB ,O0/KHO 6bITb HE MEHEe YeMm:
- ceyeHus, BbIGpPaHHOro B COOTBETCTBME C YkasaHnamm MIK 60949:

- /TN CEYEHUSA, PACCUYMTAHHOTO MO HMXecneaytoweii hopmyne, NPUMEHAIT TOIbKO NPy BpeMeHun cpabaTb-
BaHuA 3awWnTbl He 6onee 5¢

rgpe S— ceyeHue, MM2,
| — 3HaueHue ToKa ryxoro KOpoTKOro 3aMblKaHus, KOTOPbI MOXET NpoTeKkaTh No Lenu 3alwuTsl. A:
t — BpeMs cpabaTbiBaHMS 3alLMTHONO YCTPOICTBA, C.

Ecnv B pe3ynibTaTe pacyeta nosiyyaloT HeCcTaHAapTHOE 3HAaYeHUe ceuyeHnsi TPoBOAHVKA, TO BbIGUpatOT 611-
Xaiwee 60MblIee 3HaYeHne:

K — KO3(hhULUMEHT, 3aBUCALLUIA OT MmaTepuana 3awTHOro NPoBOAHUKA, N30M1ALUN, NPUNEerarLmnx YacTewn,
HauyanbHON N KOHEYHOI TeMnepaTypsbl (pacyeT K CM. NpuioxeHne A).
MpunmeyaHunsn

1 CnepayeT yunTbiBaTh TOKOOrPaHUYEHME 3a CUeT MMMedaHca Lienu 1 orpaHudeHve | 2t annapatom 3awmTbl.
2 YKa3aHus Mo OrpaHNyeHmnio Temnepatypsl BO B3PbIBOOMNACHbLIX Cpeaax npueeaeHs! B [3.
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3 [Ans kabeneit ¢ MMHepasbHO n3onsaumen [9] B cnyyae, Korga CTOMKOCTb K TOKY KOPOTKOrO 3aMblkaHUsi MeTasinn-
yeckoli 060/104KN Kabens 60/blue, YeM Y NMPOBOAHWUKOB LENK, He TPebyeTcA paccuuTbiBaTb CEYEeHUEe MeTasl/IMyeckol
060/104KM, UCNOMb3YyEeMOl B KauecTBe 3alUTHOTO MPOBOAHUKA.

543.1.3 CeyeHune n060ro 3alnTHOrO NPOBOAHMKA, KOTOPbIV HE ABNSIETCS XWUI0N Kabensa unm He NPosIoXeH
B 06l el 060/104Ke C NPOBOAHMKAMY LLenu, LOKHO O6bITb HE MeHee:

-25MM2CN wnau 16MM2AL, ecnun ecTb MexaHuU4yeckas 3awura.

-4 MM2CH wnn 16mMm2A1, eCcin MexaHnyeckas 3almTa OTCyTCTBYeT.

MpumeyvyaHune — 370 He NCKNOHAET BO3SMOXHOCTb UCMOMb30BaHNA CTa/IM B KAYECTBE 3aLLUMTHOIO NPOBOAHMKA
(cm. 543.1.2).

3alunTHbI NPOBOAHMK, HE ABNSAIOLWMIACA YacTblo kabesns, cunTaeTc MexaHn4yeckun 3alLeHHbIM, eC/ln OH
nponoxeH B Tpybe, kopobe nnm gpyrum Nnogo6HbLIM COCO60M.

543.1.4 Ecnv 3alWUTHbIA NPOBOAHUK ABNAETCA 06LMM ANS ABYX UK 60nee Luenei, To ero cevyeHne Bbibupa-
10T crefyowmMm o6pasom:

- paccunTbiBalOT B cooTBeTCTBUE € 543.1.1. nCXoAsi U3 MakCMMasibHO 0XN4aeMOoro Toka KOpoOTKOro 3aMblKa-
HUSA M BPEMEHMN OTK/IIOYEHNSA LLenu Unu.

- BbIGUpatoT no tabnuue 54.2 no OTHOLIEHWIO K LLenn ¢ MakCUMasibHbIM CeYeHMeM NPoBOLHNKOB Lienu.

543.2 Tunbl 3aWUTHLIX NPOBOAHUKOB

543.2.1 3awunTHble NPOBOAHWKN MOTYT ObITb NpeACcTaBNeHbl OA4HUM U3 HXKECeAYOLWMNX TUNOB NN UX KOM-
6GuHauueit:

- NPOBOAHMKN (KN/bl) MHOTOXWU/IBHOTO Kabens:

- N301MPOBAHHbIN NN TONbIA NPOBOAHUK, KOTOPbIA NponoxeH B obuweit o6on04ke c pabounmuy NpoBos-
HVKaMu:

- CTalMOHaPHO NPOJIOXKEHHbIE FoJ1ble NN U30/IMPOBaHHbIE NPOBOLHUKN:

- MeTannuueckne o60104kn kKabene, akpaHbl kabeneii, 6poHs kabeneii, NPOBONOYHAA ONETKa, KOHLLEHTPK-
yeckue NpoBOAHNKN, MeTananyeckmne Tpyobl, 06beKTbl, y0BETBOPAIOLME NONOXEHUSAM NEepeyncieHnam a) u b)
543.2.2.

MpumeuvaHnue — CMm. 543.8 No UX pacrnosioKEHWIO.

543.2.2 Ecnun B ycTaHOBKE €CTb HU3KOBO/IbTHbIE YCTPOMCTBA 3alunTbl 1 ynpaBnieHusa (cM. M3K 61439-1 n
M3K 61439-2) unu wunHonposodbl (cM. M3K 60439-2). To Ux MeTasinyeckne 060104KN NN paMbl MOTYT 6bITb
MCNoMb30BaHbl B KayecTBe 3alUTHbIX MNPOBOAHWKOB MNPU OLHOBPEMEHHOM BbIMOJIHEHUN HUXECNeayLWwnx
yCNnoBuiA:

a) aflekTpuyeckasa HenpepbIBHOCTb NPeAyCMOTPeHa KOHCTPYKLUUER NN yCTaHOBKOM A0NOMHUTENbHbIX Nepe-
MblYeK TakuM obpasom, 4TOo obecneymBaeTca 3aliMTa OT MeXaHWYeCKUX, XUMUYECKUX U INEKTPOXUMUYECKNX
NOBPEeXAEHNIA;

b)OHM yA0BNETBOPAIOT ykasaHuam 543.1.

C) foNKHA 6bITb NpefycMOTpeHa BO3MOXHOCTb NOAKAYEHUA APYINX 3alWUTHbIX NPOBOAHWUKOB B Npeayc-
MOTPEHHbIX TOYKaX.

543.2.3 B kayecTBe 3alUTHbIX NPOBOAHWNKOB M 3allUTHbIX MPOBOAHWKOB YpaBHUBAHUSA MOTEHLMANO0B He
cneayeT UCNONbL30BaTh Criefyloline MeTaanyeckne yactu:

- Tpy6bl CUCTEM BOLOCHAOXEHUS;

- Tpy6onpoBObl C FTOPHOYUYNMUN Fa3amm v KUAKOCTAMN.

MpumeyaHnune 1— KarogHyto sawuty cm. 542.2.6;

- KOHCTPYKUMW NOABEPXEHHbBIE MEXAHUYECKUM HArpy3kaM B HOPMasbHbIX YCNI0BUAX;

- TMBKME U MATKNE NPOBOAHMKM, 3@ UCK/TIOYEHNEM CcneunasibHo NpegHasHauYeHHbIX 418 3TUX Lenei;
- rnbkue yacTtu:

- noAAepXuBarLLMe KOHCTPYKL MU 31EKTPONPOBOAOK, KABeNbHbIE NOTKN U KabGeslbHble NECTHULbI.

MpumeuvaHune 2 — Tpumepbl 3aLMTHLIX NPOBOAHMKOB, BK/IHOYAsA 3aLMTHbIE MPOBOAHUKW ypaBHUBAHWS
NoTEHLMasIoB, MPOBOAHMKM 3aLLMTHOTO 3a3eM/1eHNs U 3a3eMstoLLMe NPOBOAHNKM, OTHOCSTCS K C/ydato, Korga ux npu-
MEHAIOT [/151 3aLUMTbl OT MOPaKEHUs 3/1EKTPUHECKUM TOKOM.
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543.3 3JnekTpnyeckas HenpepbIBHOCTb 3alWUTHbIX NPOBOAHUKOB

543.3.1 3aWunTHbIe NPOBOAHWKN A0/KHbI 6bITb COOTBETCTBYIOLUM 06Pa30M 3aLLULLEHBI OT MEXAHWNYECKUX
NOBpeXAeHUlA, yXyALLEeHNs COCTOAHNSA U3-3a XUMUYECKUX U 3NIEKTPOXUMUYECKUX BO3AENCTBUIA, 3NeKTpoAnHaAMU-
YeCcKknx U TepMoANHaAMUYECKUX CUJT.

Kaxgoe coeanHeHune (Hanpumep, 601TOBbIE COEAUHEHUS, 3aXKNMbI) MEXAY 3aLUTHLIMU MPOBOLHUKAMMU UK
MexXay 3alUTHbIM NPOBOAHUKOM U APYrUM 060pyA0BaHNEM LO/IKXHO 06ecneynBaTh Ha AMTENbHbIV Nepuos 3Nek-
TPUYECKYH HENPEPBLIBHOCTb Y COOTBETCTBYIOLLYI0 MEXAHUYECKYO MPOYHOCTb U 3aWuTy. BonTbl, coeguHsaoLWwmne
3alWMTHbIe NPOBOAHMKM, HE CieAyeT NPUMEHSTL AN APYTroi Luenu.

CoeAVHEHUS He lO/IXHbI BbINOHATL NaiKOIA.

Mn punmevyaHne — Y Bcex 3NTIEKTPUYECKNX COEAVIHQHI/IVI A0JDKHbI 6bITb yAoBNeTBopuUTE/IbHaA TensioBasd eMKOCTb
1 MeXaHu4Yeckasl MPOYHOCTb, UTOGLI BbIAEPXKMBATH JIHOOYHD KOMOUHALMIO TOKA'BPEMEHW. KOTOPbI MOXET MpOU30MATK
B NPOBOAHUKE UM B Kabene/o6osouke ¢ camoli 60/bLIOK NAoLaAb0 NONEPEYHOro CeYeHUs.

543.3.2 CoeMHEHNS 3aLLNTHbLIX NPOBOAHWNKOB AO/KHbI 6bITh 4OCTYNHbLIMU A1 OCMOTPA U UCMbITAHWUI 3a
NCKIOYEHNEM COeANHEHNIA:

- 3aM0/IHEHHbIX KOMNAyHAOM;

- HaxoAsIWMXcs B 3aKPbITbIX NOIOCTAX;

- B MeTannuyeckux Tpybax, kopobax unm c60pHbIX LWWH;

- BbIMO/IHEHHbIX CBAPKOIA.

- BbINOJIHEHHbIX ONPECOBKO.

543.3.3 B uensax 3awnTHbIX NPOBOAHWNKOB He cnefyeT ycTaHaBMBaTh OTK/OYaKLWMe YCTPOINCTBA, 04HAKO
B HUX MOTYT BbITb COEANHEHNS, NpefHa3HauYeHHble AN1a NPoBefEeHNS UCMbITAHUA U pa3bupaemMble C NOMOLLLbIO
WHCTPYMEHTOB.

543.3.4 B cny4yaB OCYLW,ECTB/IEHUA MOHWTOPUHIA 3a3eMJ/IeHUS, O3HA4YeHHble ycTpolicTBa, (Hanpumep,
[aTunkn, KaTyLwku, TpaHchopmaTopbl TOKa) He criefyeT BKOYaTh NocnefoBaTelbHO B Lenb 3alUTHbIX NPOBOA-
HUKOB.

543.3.5 OTKpbITbIE NPOBOASALLME YACTU annapaToB He J0/KHbI UCMO0JIb30BaTLCA B KA4eCTBe 3alUTHbIX Npo-
BOAHMKOB APYroro o60pyfoBaHns, 3a UCKNOUYEHNEM YKa3zaHHoro 543.2.2.

543.4 PEN. PEL nnn PEM- npoBOAHUKHN

MpumeyaHune — MNockosbKy 3TV NPOBOAHUKW BbINOSTHAIOT ABe (OyHKUMM hyHKUmMi0 PE-npoBogHuka n N -, L- nam
Kak M- NpoBOAHUKA, [OMKHbI GbITb PACCMOTPEHbI BCe Tpe6oBaHUSI NPUMEHUTENBHO K COOTBETCTBYHOLLMM (yHKLMAM.

543.4.1 PEN. PEL nnn PEM- npoBOAHUKM MOXHO MPUMEHATb TONbKO B CTaLMOHAPHbIX YCTAHOBKAxX u C
TOYKWN 3PEHNSI MEXAHUYECKOW MPOYHOCTH NX CEYEHUE JO/KHO BblTb HE MeHee 10MM2 N0 Ch waun 16 MM2no Al.

MpumeyaHunsn

1 Mo npuynHam 31eKTPOMarHUTHON coBmecTmMocT. PEN-NPOBOAHVK He ciefdyeT NpUMeHsTb Moc/ie TOYKW BBOAa
B yCTaHOBKY (CM. M3K 60364-4-44 (nyHKT 444.4.3)).

2 B cooTBeTCTBUM C YKka3aHuamu (4) He pgonyckaeTca npumeHaTb PEN. PEL nnn PEM- npoBOAHUKM BO B3pbiBOONAc-
HbIX 30HaX.

543.4.2 N3onauna PEN. PEL unn PEM- npoBofHuKa Ao/MKHA 6bITh paccumTaHa Ha HanpshkeHue NnNHenHbIX
NPOBOHNKOB.

MeTannuyeckne 060M104YKN INEKTPONPOBOAOK He cnefdyeT ucnonb3oBatb B kavectse PEN. PEL wnawn
PEM- npoBofHuMKa, 3a UCKNOYEHNEM COOPHbIX LWWH. COOTBETCTBYOLWMNX TpeboBaHnAM M3K 60439-2 1 wunHonpo-
BOA0B. COOTBETCTBYOLWUX TpeboBaHnam M3K61534-1.

MpumeuvaHune — Bonpocbl 3/1€KTPOMArHUTHON COBMECTUMOCTM, BO3HMKawowme npu Beoge PEN, PEL nm
PEM- npoBofH1Ka BHYTpb 060pYyA0BaHNA SABMSAIOTCA NPeporaTuBoii TEXHNYECKOro KOMUTETa Mo COOTBETCTBYIOLLEMY 060-
pyAoBaHMIo.

543.4.3 Ecnv nocne TOYKM yCTaHOBKM (DYHKUUWN HelTpanbHOro/ cpefHei TOUKWU/ TMHERHOTO U 3alLUMTHOTO
NPOBOAHWKOB BbINOIHAIT OTAE/IbHbIE NPOBOAHMNKMW, TO HE AONYyCKAaeTCa NPUCOeANHATL HeliTpanbHbli/cpeaHel
TOYKW/ NNHENHBIN NPOBOAHUK K 3a3€M/TIEHHON YacTn ycTaHoBKK. OgHako, MoxHo n3 PEN, PEL nnn PEM- npoBoga-
HMKa ChOPMUPOBATL HECKO/IbKO HelTpanbHbIX/ cpefHei TOUKM/ TMHeHbIX N 3alWUTHbIX MPOBOAHUKOB.

PEN. PEL nnn PEM- npoBOAHWK B 3TOM C/ly4YaB [O0/KHbI NPUCOEANHATL K 3aXXUMY UK WNHE, NnpegHasHa-
YEHHOW ANS 3alMTHOro NpoBoAHMKaA (CM. pUCYHOK 54.1a). eCnn HeT cneumanbHOro 3axnuma Uan WuHbl NnpeaHas-
HayeHHoI ans npucoeanHeHns PEN. PEL nnn PEM- npoBoaHuka (Npumepsbl faHbl Ha pucyHkax 54.1b n 54.1c).
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rPu,
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PucyHok 54.1¢c — Mpumep 3

PLL, — naBHbIi pacnpefenuTenbHbIi Wyt

MpumeuyaHune — B cuctemax ¢ 6e30nacHbIM HanpsXKeHNEM NOCTOAHHOTO ToNa, Hanpumep, B TeNEKOMMYHU-
KauWoHHbIX, HeT PEL v PEM-npoBogHuka.

543.4.4 CTopoHHME npoBoOAAlWMe YacTu He MOryT MUcnonb3oBaTth B kayectse PEN. PEL nnn PEM-npo-
BOAHUMKA.

543.5 CoBMelLeHHOe 3alWnTHOEe U (PYHKLMOHANbHOE 3a3eM/IeHune

543.5.1 Mpu NnpUMeHeHN 06beANHEHHbIX 3a3eM/ISIOLWNX NPOBOAHNKOB 3aWMUTHOTO N PYHKLMOHANBHOIO
3a3eM/IeHns, B NepBylo oyepefb clefyeT BbINO/HATL TpeboBaHMA K 3alyUTHbIM NPOBOAHWKAM. TpeboBaHus,
oTHOCALMECH K (PYHKLMOHANBLHOMY 3a3eMIEHNIO BbINOMHAIOT B loNo/IHeHne, (cM. MOK 60364-4-44 (pa3aen 444)).

B cnctemax NOCTOAHHOrO ToKa AN MHPOPMaLNOHHbIX TexHonornin PEL nnm PEM-NpoBOAHUK TakXe MOXHO
NPYMEeHsTb, Kak 06 beAMHEHHbIV 4715 (DYHKLMOHAbHOTO U 3aLLUTHOTO 3a3eM/IEHUS.

MpumeuaHune — MNogpobHyto nHchopmar o cm. M3K 61140 (nyHkT 7.5.3.1).

543.6 TOK/ B 3alUTHbLIX 3a3eMIALWNX NPOBOAHMKAX

MpoBOAHMK 3alUTHOTO 3a3eM/IeHNa He cnefyeT NPUMEHATb B Ka4yecTBe NPOBOAALEro NyTU ASA Toka B
HOPMasIbHbIX 3KCMIyaTauNnOHHbIX pexumax (Hanpumep, B COeAUHEHNSX C (PuNbTpamn, yCTaHOBNEHHbLIMMW MO CO06-
paXXeHUsAM 3N1eKTPOMarHUTHO COBMECTUMOCTM), CM. Takke MIK 61140.

Ecnn B HopmasibHOM 3KcnnyaTalMoOHHOM pexume ToK npesbiwaeT 10 MA. To cnegyeT NPUMEHATb YCUeH-
HbI 3aWWUTHbIA NpoBOAHUK (cM. 543.7).

MpumedaHune — EMKOCTHbIE TOKM YTEUKM, HanpumMep, co3iaBaemMble kabensamv uam ABUratensiMu, LO/MKHbI
6bITb YMEHbLUEHbI NPU NPOEKTUPOBAHUM YCTAHOBKM U 060PYA0BaHNS.

543.7 YcuneHHble 3alUTHbIE MPOBOAHUKA NPU TOKax yTeuku npesblwanwmnx 10 mA

Mpun NoAKMOYEHNN CTaLMOHaPHOro 060pYA0BaHNA C TOKAMU YTEeUKN, NpeBblwawmnmMmy KOMA. K 3aWUTHbIM
NpoBOAHMKaM NpeAbABNAIT cneayolme TpeboBaHuns:

- ecnn y obopyaoBaHus eCTb TO/IbKO O4HA ToUKa (TepMuHan) ANA NoAKNIYEHNA 3aLUTHOrO NPOBOAHMKA, TO
ero ceyeHme AOMKHO 6bITb He MeHee 10MM2n0 Cunau 16 MM2n0 Al No Bceli ANNHE.

MpumeyvaHune 1— PEN. PEL u PEM npoBogHVK, BblbpaHHbIii B COOTBETCTBUE C TpeboBaHMsMM 543.4,
[lO/KeH y[0BNeTBOPSATL U 3TUM TpeboBaHUAM:

- ec/in y 060pyA0BaHNA eCcTb BTOpas To4ka (TepMuHan) ANs NOAK/MYEHUS 3alUTHOTO NMPOBOAHMKA,
[0/KeH 6bITb NPO/IOXKEH BTOPOIA 3aLUTHbIN NPOBOAHUK MUHUMASILHOTO CEYeHUsl, TpebyemMoro ans 3awuTsl ot
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KOCBEHHOTI0 NpuKacaHus 40 TOYKW, F4e ceyeHne 3auiMTHOro NpoBOAHUKA [OKHO ObITb HE MeHee 10MM2 o Cu
wnn 16 MM2no Al.

MpumeuyaHune 2 — B cucreme TN-C, rae HeliTpasibHbIi NPOBOAHWK OOGbEAMHEH C 3alUTHLIM MPOBOAHUKOM
B euHbI PEN-NpOBOAHUK [0 3aXMMa 060pyf0BaHWs, TOK 3allMTHOrO NPOBOAHUKA PacCMaTpuBalOT Kak TOK Harpysku.

MpumeuvaHune 3 — O6opyAoBaHWe C 6ONbLUMMN TOKAMU YTEUKM MOXET 6blTb HECOBMECTUMbIM C YCTaHOBKa-
MUW. B KOTOPbIX NMPUMEHSIOT 3aLUUTHbIE YCTPOCTBa ANEPEHLMANIBHOTO TOKa.

543.8 Pa3mel,eHue 3alMTHbIX MPOBOAHWKOB

Ecnun ana 3awnTbl OT NOPAXEHNA 3N1eKTPUYECKUM TOKOM NPUMEHSAIOT YCTPOWCTBO 3aluThl OT CBEPXTOKA, TO
3alUTHbIA NPOBOAHUK AOMKEH 6blTb 06beANHEH C (Da3HbIMU NPOBOAHMKAMM U NMPOJIOXEH B HENOCPEACTBEHHOA
6nm3ocTu.

544 3aluNTHble NPOBOAHUKNA ypaBHUBaHUSA MOTEHLMANOB

544.1 3aWnTHble NPOBOAHVNKNA ypaBHNBAHUA NOTEHLNANO0B, MPUCOEANHSAEMbIE K TTaBHOMY
3asemMaALWemMy 3axumy (LnHe)

544.1.1 CeyeHune 3aLLMTHbIX NPOBOAHUKOB YpaBHUBAHWSA NMOTEHLMANOB, KOTOPbIE MPUCOEAUHSIOT K T/TaBHOM
3aszemnsawolein wuHe (MF3LWU) 4ONMXHO 6bITb HE MEHEE NOIOBMHbI CEYEHMSA CamMOoro 60/1bLIEro 3alMTHOro NPOBOAHU-
Ka yCTaHOBKMN N He MeHee:

-6mMM2n0 Cu.

-unun 16 MM2 N0 AL

-unun 50 MM2 o cTanu.

CeueHue 3awWnTHLIX NPOBOAHWNKOB YpaBHUBaHUA NOTEHLMANO0B, KOTOPble NpucoeAnHAT K 3L He AoMKHO
6bITb 60bLwe 25MM2CW unu 3KBUBAJIEHTHOTO A4/151 APYTMX MaTepuanos.

544.2 3awunTHble NPOBOAHUKM YpPAaBHUBAHUS NOTEHLUANOB 4N LONONHUTENLHOTO YPpaBHUBAHNA

544.2.1 MNMpoBOAUMOCTb NPOBOAHMKA ypaBHUBAHUA NOTEHLMAN0B, COeANHAIOLWEro iBe OTKPbITbIE NPOBOASA-
Lwune yacTun, AO/KHA ObITb HE HUXE MUHUMaNbHOW NPOBOAMMOCTMN 3aWUTHOrO NPOBOAHUKA U3 NPOBOAHMWKOB,
NPUCOeANHEHHbIX K OTKPbLITbIM MPOBOAALUM HacTAM.

544.2.2 TIpoBOANMOCTb NPOBOAHNKA YPaBHUBAHUA NOTEHLMAI0B, COeANHAIOLLEr0 OTKPbLITYIO NPOBOASALLYIO
YacTb U CTOPOHHIOK NPOBOASALLYI0 YaCTb, fl0/KHA 6biTb HE HVXXE NPOBOAMMOCTI COOTBETCTBYIOLLEr0 3aLUTHOIO
NPOBOAHMKA MNOSIOBUHHOTO CeYEHUA.

544.2.3 MpoBOAHUK YpaBHUBaAHMA NOTEHLMAN0B, COeANHALWWIA ABE CTOPOHHME NPOBOASAL e YacTu, f,0/1-
XEeH COOTBETCTBOBaThL TpeboBaHuaAM 543.1.3.
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Mpunoxexve A
(o6sa3aTensHoe)

PacueT koahpuuymneHta k no 541.1.2
(cm. Takke M3K 60724 n M3K 60949)

KoathdhmmeHT K paccunTbiBaloT No cneayoLein gopmyne

(= QaP+2Q c)n(i ~
1 P20 ( p+s,)
rie O — ob6bemHas TensI0eMKoCTb MaTepuania npoBogHuka npu 20 "C. Ax/C - Mm3;
p — Be/MYMHa, obpaTHas TemnepaTypHoOMy Ko3adduLmeHTy npoBogHuka npu 0 *C. "C;
pP2Q — yAenbHOe 3NeKTpuyeckoe ConpoTuB/EHNe NpoBodHuka npu 20 "C. OM  Mwm;
0, — HadvanbHas TemnepaTypa NpoBofHVKa. *C;
B, — KOHe4yHas Temnepartypa. "C.

Ta6nuuya Ab54.1 — 3HauyeHUs napameTpoB NPOBOAHUKA ANS Pas3NYHbIX MaTepuasion

Marepvan P. " CUP »20 C
MPOBOAHMKA 'C LI,*('(&}-I MVF> V! )
1 Pro
Megab 234.5 3.45 10-3 17.241-10-5 226
ANOMUHWIA 228 2.5-10-3 28.264 10-6 148
Cranb 202 3.8t0-3 138-10'%6 78

* 3HayYeHus NpuHATLI N0 M3OK 60949.

Tabnwuuya A54.2— 3HaveHne koadpduumeHTa K AN U30NMPOBaHHbIX 3aLLUMTHBIX MPOBOAHWKOB, HE SBAAIOLLMXCS
XUNOW kabens n He NPONOXEHHbIX COBMECTHO C APYruMun Kabensamu

TemnepaTypa. 3HaueHve Ae>[1A NPOBOAHMKA 13
Vi30n15upma NpoBoAHVKA vem aoOMUHA cTarm
HavanbHasa KoHeuHasn
70 *C 30 160/140* 143/133* 95/88* 52/49*
TepmonnacTt (PVC)
90 "C 30 160/140*1 143/133*> 95/88* 52/49*
Tepmonnact (PVC)
90 "C 30 250 176 116 64
(XLPE nnmn EPR)
60 X 30 200 159 105 58
Peaktonnact
(Pe3nHa)
85'C 30 220 166 110 60
PeaxTonnact
(Pe3uHa)
185 'C 30 350 201 133 73

CunvikoHoBas pesuHa
* HmkHee 3HayeHue faHo ansa MNBX M30n5uMM NPOBOAHMKOB ceveHvneM 6onee 300 Mm2.

H MpegensHble Temnepatypbl 418 M30M58UUN pas/InyHbIX TUMNOB npuBefeHbl no M3K 60724,
¢) ®opmyny pacyeta K CM. B HaYane NpuIoKeHus.
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Tab6nuuya A.54.3— 3HayeHne KoadhhuumeHTa K AN HEeM30/IMPOBaHHbIX 3alWUTHLIX NPOBOAHMKOB, HAaXOAALLMXCA
B KOHTaKkTe ¢ 060/104KOI Kabens, HO NPOMOXEHHbIM He B O6LLEeM nyuke c Apyrumun kabensmu

Temnepatypa. 3HaueHue K'l gna npoBogHuKa n»

Matepuan o6onoukn

a6ens mean aAanvuMnNHnNA cTanun
HavanbHasn KoHeuHasn
Tepmonnact (PVC) 30 200 159 105 58
MNonuatunen 30 150 138 91 50
CSPd 30 220 166 110 60

a| MpepenbHble TemnepaTypbl ANA U30MAUMN Pa3/IMYHBIX TUMOB NpuBeAeHbl Mo M3K 60724,
H ®opmyny pacyeta K CM. B Hauase NpunoxeHus.
c>CSP — cunaHo-CLUMTBIV MOMMITUNEH.

Ta6nuuya Ab54.4 — 3HauyeHve koadpduUMEHTA K 418 3aWMUTHBIX MPOBOAHMKOB, SBNSIOLWMXCS XUN0N kabens wm
NPOJIOXEHHbLIM B OAHOM My4yke C APYrUMU KabensaMum unm n3onmpoBaHHbIMK NPOBOAAMU

3HauveHne k1' Ana npoBOfHUKA W3

Temneg\ellvapa.
N3onAauma nposBoAHUKa ' mean anlomMuHna ctanun
HavanbHasn KoHeuHas
70°'C 70 160/140* 115/103* 76/68* 42/37*
Tepmonnact (PVC)
90 'C 90 160/1404 100/86*' 66/57* 36/31*
Tepmonnact (PVC)
90 *C 90 250 143 94 52
(XLPE nnn EPR)
60 *C 60 200 141 93 51
PeakTonnact
(Pe3nHa)
85'C 85 220 134 89 48
PeakTonnact
(Pe3nHa)
185 “C 180 350 132 87 47

CunukoHoBasa pesnHa

al HuxHee 3HayeHue gaHo ana nsonauum MNBX nNpoBogHVKOB ceveHvem Gonee 300 mMm2.
H MpeaensHble Temnepatypbl 4718 U3015SUMN Pa3NNdHbIX TUNOB NpuBeAeHbl Mo MOK 60724.
cdopmy/ny pacyeta K CM. B Hadasie MpUIoKeHus.

Tab6nunuya A545— 3HauyeHne koadhduumeHTa K 418 3alUMTHBIX MPOBOAHUKOB, TakMX Kak MeTasinyeckass 6poHs
Kabens, meTannmueckas o60/104ka Kabens, KOHLEeHTpuYeckne NpoBOAHWKA W T.N.

3HaueHune ftc>ana npoBojHUKa n3

Temnepartypa.
«C-1
M3onauna kabensa mMeaun anwomMuHna cBUHLA cTanmn
HauanbHasa KoHeuHan
70 "C 60 200 141 93 51
Tepmonnact (PVC)
90 "C 80 200 128 85 46

Tepmonnact (PVC)
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OkoHuaHne Tabnuubl A.54.5

N3onsauua kabensa

9 'C
(XLPE nnn EPR)
60 "C
PeakTonnact
(Pe3uHa)

85 “C
PeakTonnact
(Pe3unHa)
MwuHepasnbHas
Tepmonnact (PVC)
o6onoyka**1
MuHepanbHas
Hen3onmpoBaHHas

Temnepatypa.

C

HauanbHas KoHeuHas

80

55

75

70

105

200

200

220

200

250
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3HaueHue ANS NpOBOJHMKA U3
Meaun anioMuHns CBUHLA
128 85
144 95
140 93

135 —

135

& lMpepenbHble Temnepartypbl 415 U30NALUA pa3NyHbIX TUNOB npusegeHbl o MOK 60724,
H YkazaHHble BEMYUHbI MOXHO MPUMEHATb A1 HEM30MMPOBAHHbIX NPOBOAHWKOB He3alULEHHbIX OT npuka-
CaHNs NN HaXOAALMXCA B KOHTaKTe C roproyuMmy matepuanamu.

c, ®opmy/ly pacueTa K CM. B Hauase NpuioXeHus.

cTann

46

52

51

Ta6nuya A.54.6— 3HaueHne KoahtmLyeHTa K A1 HEVN3OMMPOBAHHBIX MPOBOAHWKOB, KOTAA YKasaHHble Temmnepa-
Typbl He CO3JAl0T Yrpo3bl NOBPEXAEHWS HAXOAALWMXCS BOM3N MaTepUasioB

Ycnosusi HauanbHasn
NpUMeHeHus Temneparypa,
*C

OTKpbLITO 1 Ha orpa-

HUYEHHBIX yYacTKax 30

HopmasibHble yco-

BUA 30

MNoxapoonacHble

30HbI 30

Megp
MakcumansbHan
Temneparypa
(koHeuYHas

Temnepartypa).
°C

500

200

150

228

159

138

MaTepuan npoBoAgHuKa
ANOMUHWI
MakcumanbHan K
Temneparypa
(koHeuHas

Temnepartypa),
X

300 125

200 105

150 91

Cranb
MakcumanbHan
TemnepaTtypa
(koHeuHas

Temnepartypa).
X

500

200

150

82

58

50

15



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

MpunoxexHve B
(cnpaBoyHoe)

Mpumep pasMelleHns 3a3eMNs0LLEero ycTponcTea
M 3aWMTHbLIX NPOBOAHUKOB
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HavMeHoBaHMe cOCTaBHbIX YaCTeli 3/1eKTPOYCTaHOBOK

CTOpPOHHSIS NPOBOAALLAs YacTb
MeTannnyeckie BOLONPOBOAHbIE TPYGbI
MeTannnyeckue Tpy6bl BOAOOTBEAEHUS

MeTannnueckve Tpybbl ra30CHabXEHNA C U30MPYIOLLEel BCTaB-
KOV

KoHguumoHmposaHue

Cuctema oTonneHus

MeTannnueckve BOAONPOBOAHbIE TPyObl, HANpUMep, B BaHHOI
MeTtannnueckne Tpybbl BOAOOTBEAEHMS, HaNpUMep, B BaHHOM
M3onupytolas BCTaBka

[naBHbIli pacnpegenuTenbHbli LWUT

PacnpefenureNbHbIi Wt

naBHas 3a3emnsowas WyHa
LLinHa [ONOMHUTENBHOTO ypaBHMBAHUA MOTEHLMANOB

3aMOHO/IMYEHHbI B 6ETOH WX 3arfy6eHHbIn B rPyHT diyHAa-
MEeHTHbIi 3a3eMnnTenb

3asemnnTeNlb MOSIHME3aWNTbI NP HEOOXOAMMOCTH
Cuctema MOJHVE3aLWUTbI (MPY HaM4mm)

LnHa(bl) PE B pacnpegenutesibHoM Lute

LLunHa(bl) PE/PEN B rnaBHOM pacnpefenuTesibHOM LwyTe
OTKpbITast NPOBOAALLASA YacTb

3almTHbIN 3a3emnswmii nposogHuk (PE)

3awuTHbIA NPOBOAHMK, UM PEN-1poBoOAHUK OT ceTu (NMpu Ha-
nnunn)

3almnTHble MPOBOAHUKMA OCHOBHOW CUCTEMbI YpaBHUBAHUS NO-
TeHUManos

3awnTHble NpoBOAHUKN ,EI,OI'IOﬂHVITeI'IbHOI?‘I CUCTeMbl ypaBHUBaA-
HUA noTeHunanos

ToKooTBOA CUCTEMbI MOSHMe3awmTbl (LPS) (npu Hanmuum)

3asemnaowmii NPoOBOAHMK

MprvevaHne

Mnm Tpy6bl TennoueHTpan

Cwm. 701.415.2 [g]
Cwm. 701.415.2(8)

MuTaHne oT rNaBHOTO pacnpege-
JITENBHOTO LuMTa

Cwm. 542.4

Cwm. 542.2

Cwm. 542.2

Cwm. 543.

Mnowanb nonepeyHoro cevyeHns
cm. 543.1.

Tun 3aWwmnTHOrO NPOBOAHMKA CM.
543.2.

ONeKTpUYeckyto HenpepbIBHOCTb
cMm. 543.3

Cwm. 544.1

Cwm. 544.2

Cwm. 542.3

Ecnu yctaHaBnnBatoT CUCTEMY MOJIHME3ALWTbl. 0 JONOSHMUTENbHble TpeboBaHuA npuBegeHbl B M3K 62305-3
nogpasgesnsl 6.1 n 6.2.

MpumMmeyaHune — MPoBOAHMKM (DYHKLIMOHAIBHOTO 3a3eM/IEHUA Ha pUCyHke B.54.1 He nokasaHbl.

PucyHok B.54.1 — lMpuMepbl pasMeLleHns 3a3eMsI0LEero yCTpoiicTBa OTHOCUTENbHO (DYHAAMEHTHOrO 3a3eMInTess.
3aLMTHBIX NPOBOAHVKOB U 3alUTHBLIX MPOBOAHWKOB CUCTEM YPaBHUBAHUSI MOTEHLMAMOB
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MpunoxexHne C
(cnpaBoyHoe)

3asemnsaiowmne 3NeKTpoabl Xene3obeToHHbIX PyHAaMEHTOB

C.1 O6wye TpeboBaHua

Y 6eToHa, NPUMEHSEeMOro A1 COOPYXeHus (pyHAaMeHTOB 3[aHuii, ecTb onpejesieHHas NPoBOAVMOCTb W. Kak
npaBw/o, XOPOLLWIA KOHTAKT C OKPYXXatoLLMM rPpyHTOM. 03TOMY 3/1eKTPOAbl U3 YEPHOTO MeTasl/ia NMO/THOCTbIO BCTPOEHHbIE
B 6ETOH MOXHO NPUMEHSTb KaK 3a3eMUTenn, nNpu yCroBum, YTo 6ETOH He U30NMPYIOT OT rPyHTa C NOMOLLbIO cneunab-
HOI TEMMOW30MIALMM WK APYrMMK crnocobamu. M3-3a XMMUYecknx u unsnyecknx adptPekTos, YepHblii MeTas, cTasib
ropsiyero LMHKOBaHUA W Apyrue MeTasl/lbl, BCTPOEHHble B GETOH Ha r/ybuHy 60/blue 5 CM HafeXHO 3alluilieHbl OT
KOPPO3uKM, NPaKTUYECKN Ha BCe BPEMS CYLECTBOBaHUA 34aHus. Takke, rae 370 BO3MOXHO, criefyeT NPUMEHSATbL NPOBO-
[AALlMe KOHCTPYKLWN 34aHWIA.

3amMoHONNYMBaHNE B 6ETOH (DYyHAAMEHTHbIX 3a3eM/IAWNX 3/1eKTPOLOB BO BPEMSI MOHTaxa 3[aHus sBnsetcs
9KOHOMMUYHbIX» PeLUeHNeM NO3BOJAIOLLMM NOMYUYNTb XOPOLUWIA 3a3eMnTeNb C 60/bLUIMM CPOKOM C/TyXG6bl MOCKO/BKY:

- 9T0 He TpebyeT AO0MNOSHUTE/bHBIX 3EM/ISHLIX paboT,

- 3a3em/MTesb YCTaHaBMBAIOT Ha r1ybuHe, rae HeT oTpuuaTeslbHbIX BMMSHUIA, CBA3AHHBLIX C CE30HHBIMU NOTOAHbI-
MU YCNOBUSIMU.

- obecneynBaeTCs XOPOLUMIA KOHTaKT C FPYHTOM.

- oxBaTblBaeTCs (haKTUYeckun BCA MOBEPXHOCTb (DyHAAMEHTa 3[aHusi, YTO MPUMBOAUT K MUHUMMU3ALMM UMNefaHca
3asemnmTens,

- obecneunBaeTcsl ONTUMa/lbHOE PAaCcnooXeHUe 3a3eM/IeHUs 415 CUCTEMbl MOJTHUE3ALLUTbI, 1

- C Havania MOHTaXa 3/aHua 3a3eMnTeslb MOXHO WCMO/Ib30BaTh B KayecTBe 3a3eMAUTeNs AN 3eKTpUyeckoii
YCTaHOBKW CTPON/IOLAKN.

Momnmo abdhekTa 3a3emMieHNs, 3aMOHOMIMYEHHbIE B 6ETOH (hyHJaMEHTHbIE 3a3eM/IfioWLme 31eKTpoabl obecne-
UMBatoT XOpOLLYto 6a3y A1 OCHOBHO CUCTEMbI YpPaBHWBAHWA NOTEHLMAOB.

Mpy MOHTaKe 3aMOHOMIMYEHHBIX B 6ETOH (DYHAAMEHTHbIX 3a3eMAIOWMX 3/1eKTPOAO0B MpeAsiaraeTcs BbIMNOHATL
cnepyloLime ykasaHusi U pekoMeHaaLmm.

C.2 MpviMep NpUMeHeHNs 3aMOHOTMYEHHbIX B 6€TOH (PYHAaMEHTHbIX 3a3eMSA0LWNX 3N1EKTPOL0B

Ecnn doyHaameHT 34aHns JO/MKEeH ObiTb MOMIHOCTBIO 3allMLLeH OT NoTepu TEnsIoBOM 3HEPrMK C MOMOLLbIO 130/5-
LMsi U3 HENpoBOAALLMX MaTepuasios, UM ecnn pyHaaMeHT [OMKEH UMETb rMAPOU3ONALMIO, Hanpumep, NPUMEHSIOT
naacTMaccoBble SIMCTbI TO/MWMHO 6onble 0.5 MM. ncnonb3oBaHve 6eTOHHOTO hyHAaMeHTa B KauyecTBe 3asemnTens
He adhheKTMBHO. B 3TUX Cryyasx, MeETa//IMYeCcKyto apmMaTypy MOXHO NPUMEHSTb A8 3alUTHOro ypaBHUBaHWSA NOTEHLM-
a/10B. a B LIeNSX 3a3eM/1IeHna ciefyeT NpUMEHATb APYroil 3a3emMmMTeNlb. HanpUMep, 3aMOHO/IYEHHble B 6eTOH hyHaa-
MEHTHblE 3a3eM/ISIIOLLMe 3/IEKTPO/bl, PACMNONOXKEHHbIE HUKE W30/IMPOBAHHOIO (PyHAAMeHTa, WK pasMmelleHne 3a3em-
JIeHUst BOKPYT 3[aHKs UM 3ary6/ieHHble B rPYHT YHAAMEHTHbIE 3a3eM/IAIOLME 3/1EeKTPO/bI.

C.3 KOHCTPYKLMA 3aMOHONNYEHHbIX B 6€TOH (DYHAAMEHTHbIX 3a3eMIAI0LWNX 3/1eKTPOL0B

C.3.1 [1na KOHKPeTHbIX (hyHJaMEHTOB 6e3 MeTa/l/IM4eckoli apMarypbl, KOHCTPYKLMS 3aMOHOJIMYEHHbIX B 6ETOH
hyHAAMEHTHbIX 3a3eM/ISIOLLMX 3/1EKTPOAOB [O/MKHA COOTBETCTBOBATL TWMY U pa3Mepamu chyHAaameHTa. lNpegnouteHne
cnepgyet oTAaBaTb 3aMKHYTbIM KO/bLEBLIM KOHCTPYKLIMAM, COCTOALLMM U3 OHOMO WM HECKO/bKMX KOsel, Un  npsMoy-
TO/IbHBIM KOHCTPYKUMAM C NIMHENHbIMK pa3mepamun 4o 20 m.

C.3.2 Uto6bl n3bexarb CHWKEHUSI (MeHee 5 CM) PacCcTOsiHUA [0 rPYHTa, 3aMOHO/INMYEHHbIX B 6ETOH MPOBOJIOYHBIX
3M1EeKTPOJOB, C/ieAyeT NpUMeHsTh cneupasibHble cpedcTBa. Ecnm B KadecTBe 3/1€KTPOAOB VCMOMb3YHOT MOOCY, TO OHa
[oMmKHa 6blTb 3ahukcMpoBaHa OTHOCUTENIbHO Kpas, TakuM o6pas3om, 4Tobbl M3bexaTb 06pa3oBaHus nonoctei 6e3
6eToHa nof nonocoil. Ecm  npucyTcTByeT apMatypa, NpOBOJIOYHbIE 31EKTPO/Abl A0/KHbI GbITh CKpPEneHbl C Heil ¢
npomexyTkamn He 6onee 2 M. CoeMHEHUS AOMKHbI ObiTb BbINO/HEHbI B COOTBETCTBUMN € 542.3.2. MMpUMeHeHne KInHO-
BbIX COeAVHWUTENe cnefyeT usberatb.

C.3.3 Y 3aMOHOMNYEHHBIX B GETOH MPOBOJIOYHBIX 3/1EKTPOAOB A0/MKEH ObiTh BbINOMHEH, MO KpaliHel mepe, oauH
BbIBOZ, (TEpPMUHA) AN KaXkA0ro GETOHHOTo a/leMeHTa 3f4aHus, A1 COeUHEHNS C NEKTPUYECKOl CUCTEMON 3AaHns, C
COOTBETCTBYHOLLEW TOUKON KOHTaKTa (Hanpumep, C NaBHOW 3a3eMASOWER WUHOW) AN AO0/MKHO 6biTb OKOHYaHWE B
creumanbHOM 3akn1afiHOM 3/1eMEHTe, 3a/10KEHHOM B MOBEPXHOCTbL 6eToHa A1 coeAuHeHus. B Touke coeamHeHus
BbIBOA AO/KEH 6bITb JOCTYNEH AN 06CAYXMBAHNA N N3MEPEHWIA.

[N cucTeMbl MOSTHUE3ALMTLI U A5 3[4aHUA CO cneunasibHbIMU TpeboBaHWsAMIU OTHOCUTENIbHO 060pyA0BaHUSA
MH(OPMALIMOHHBIX TEXHO/OMMA, TpebyeTca 6osee OAHON TOUKM MOAK/IIOYEHNS K 3a3eMVNTeNto, Hanpumep, 15 TOKOOT-
BOJla CUCTEMbl MOJIHME3ALLNTDI.

Ons coeguHennit B hyHAAMEHTe NPOSIOKEHHbIX B FPyHTE BHe 6eTOHHOro yHJaMeHTa [O/KHA ObiTb yuYTeHa
BO3MOXHOCTb KOPPO3UK CTaslbHbIX NPOBOAHMKOB (CM. pasgen C.4). [ns Takux CoOeAMHEHWI, pEKOMEHYeTCsl, YTOObl OHU
BXOAWM B 6ETOH B Npejenax 34aHna Wan CHapyXu, Ha COOTBETCTBYIOLLEli BbICOTE Haf, YPOBHEM 3eM/IN.
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C.3.4 MUHUMasIbHYIO NIOWaAb NONEPEeYHOro CeYeHns 3/1eKTPOAOB, BKOYAsA BbIBOA A1 COeAVHEHWS, BbIGMpatoT
B COOTBETCTBUM C Tabnuueli 54.1. CoeAMHEHUS [OMKHbI ObITb HAAEXHLIMA U C COOTBETCTBYIOLMMUN 3M1EKTPUYECKUMM
xapakrepuctukamum (cm. 542.3.2).

C.3.5 Metannuueckas apmatypa yHaaMmeHTa MOXHO WMCMOMb30BaTb B Ka4ecTBe 3/1eKTPoAa, Npu YCoBum, 4to
COefMHeHUs y0BNeTBOPAOT TpeboBaHuaM 542.3.2. MasHble COeAnHeHNs AONYCKaTCA TOMIbKO C paspeLleHns rnaBHo-
r0 MHXeHepa (apXuMTekTopa) NMpoekTa Ha OCHOBAHWM aHansa KOHCTPYKUuM 3gaHus. CoefuHeHus, ¢ npuMeHeHnem
NPOBO/IOYHON CTa/IbHOW GPOHM HE MCMOMNbL3YIOT B KAYECTBE 3aLLMTbl, HO MOTYT MOAXOAWTbL AN 06ecneyeHns anekTpomar-
HWUTHOW COBMECTMMOCTM MHPOPMALMOHHBIX TEXHOMNOMMIA. HanpsixeHHyto apmaTypy He cnegyeT UCnonb3oBaTh B kauecTse
3asemnuTens.

Ecnun cBapeHHble CEeTKWU, cAenaHHble U3 NPOBOAOB MEHbLLUEro AuameTpa, NPUMEHST A8 apMUPOBaHKs, TO UX
MOXHO UCMOMb30BaTh B KAYeCTBE 3/1eKTPOAOB, EC/IM OHW HAAEXHO COEAMHAIOTCS 60/bLUe YEM B OAHOW TOUKE C BbIBOAOM
VN ApYrMMK HacTaMK 3a3eMnTens. YTobbl o6ecneunTs, NO KpaviHein Mepe, Ty e camylo noliaib NonepeyHoro ceve-
HMA Kak 3TO ykasaHo B Tabnuue 54.1. MUHUMasIbHbI AnaMeTp OTAENbHbIX NPOBOAHMKOB Takux CETOK JO/MKEH ObITb He
MeHee 5 MM C YeTbIpbM$si COEANHEHVAMN MEXZY BbIBOAOM W CETKOM B Pas3/IMUHbIX TOUYKaX KaXKAon CeTKM.

C.3.6 CoefimHeHne 3M1eKTPOA0B HEe [O/HKHO BbIMOMHATLCA TPAH3UTOM MeXAY Pas/IMYHbIMU YacTAMU MPOTSHKEH-
HbIX (PyHAAMEHTOB. B aTOM cnyyae, Ana obecneyeHns HEOO6X0AMMbIX INEKTPUHECKMX COeAVHEHWIA, COEAUHNTENN [OK-
Hbl 6bITb YCTAHOB/IEHbI BHE GETOHHOTO OCHOBAHWS.

C.3.7 3amMOHOMMYeHHble B 6ETOH (PyHAAMeHTHble 3a3eMstoLme 3N1eKTPobl OTAe/bHbIX Onop (Hanpumep, npu
CTpouTeNIbCTBe 6O/bLUMX MOMELLEHUI), A0MKHbI ObITb COEAMHEHbI C 3aMOHOIMYEHHbIMW B GETOH (hyHAAMEHTHBIMU
3a3eMNSI0WYIMN 3M1eKTPOAAMM APYruX Onop, C NPYMEHeHWEeM COOTBETCTBYIOLWMX 3a3eM/IAOLLMX NMPOBOAHMKOB (CM. pas-
nen C.4).

C.4 Bo3MOXHble Npo6eMbl KOPPO3UK ANS APYTUX 3a3€MIIEHHBIX YCTAHOBOK, PACMO/I0XEHHbIX CHapyXmn 3aMo-
HONTMYEHHBIX B 6ETOH (hYHAAMEHTHbIX 3a3eM/IAIOLWMNX 3/1eKTPOS0B

CnepyeT yunTbiBaTb, YTO 06blYHAA CTasib (6€3 NOKPbLITUA WA FrOpPAYero LMHKOBaHWA) 3aMOHOMYEHHas B GETOH
061a1aeT 3M1EKTPOXMMUYECKMM NOTEHLMAIOM, PaBHbIM Meay, 3arny6/eHHoN B rpyHT. CnegoBarenibHO, eCTb ONacHOCTb
3M1EKTPOXUMMNYECKOW KOppO3un, C APYrM 3a3emMTesieM. BbINO/IHEHHOM W3 CTal U 3ar/ly6/1eHHbIM B TPYHT BO6/M3M
dyHAameHTa 1 COeAHEHHbIM C 3aMOHOIMYEHHBIM B 6ETOH (PyHAAMEHTHbIM 3a3EM/ISIIOLLIMM 3/1EKTPOAOM. DTOT adichekT
MOXHO TaKke Habnogarb 415 apMUpPOBaHHbIX PyHAAMEHTOB 60/MbLUMX 3AaHWIA.

Hukakoii cTasibHOl 3M1eKTPOA, He cnefyeT ycTaHaBAMBaTh B rpyHTe B6M3N 6ETOHHOTO yHAAMeHTa Kpome 3/iekT-
POAOB. M3rOTOB/IEHHBIX U3 HEPXaBEILLEel CTasIn N U3rOTOB/IEHHbLIX APYrMM CNOCOBOM C XOPOLLEN 3alimToli oT Baru.
[opsiuee LMHKOBaHWe, okpacka Win Apyrme nofobHble MOKPbITUS He A0CTATOYHbl ANS1 3TUX Lenei. [JononHuTeNbHble
3a3eM/IUTeNIn BOKPYr 1 OKOIO Takux 3A4aHuil He cnefyeT U3roTaBnnBaTh W3 CTa/IM ropsiyero LMHKOBaHWA Ansi obecneve-
HWA AOCTATOYHOrO CPOKa C/yX6bl 3TO YacTu 3asemanTens.

C.50koHYaHne paboT nNo ycTaHOBKE 3aMOHOIMYEHHbIX B 6ETOH hyHAAMEHTHbIX 3a3EeMNSIOLLNX 3N1EKTPOL0B

C.5.1 lMocne NOAroTOBKMU 3N1eKTPOAO0B M/ COeAMHEHHOI apMaTypbl, Nepes, 3a/IMBKO 6eToHa, crneayeT NoAroTo-
BUTb COOTBETCTBYHOLLME AOKYMEHTbI. JJOKYMEHTbI [OMXHbI COAepXaTb onucaHue, nnaHbl 1 dpotorpacmm un ObiTh BKIOYE-
Hbl B COCTaB OCHOBHOIO KOMMJ/IeKTa [OKYMEHTOB 3/1EKTPUYECKOI YCTaHOBKM (CM. 17J).

C.5.2 beToH, MpuUMeHsieMblil Ana dyHAameHTa, AO0/DKeH cofepxaTtb He MeHee 240 kr LemeHTa Ha 1m3 6eToHa.
Y 6eToHa fo/mKHa 6blTb COOTBETCTBYIOLWAA NOMYXMAKASA KOHCUCTEHLMSA, YTOObI 3ano/IHUTL BCE NOSIOCTW, PACMONOXEH-
Hble HIDKE 3/1eKTPOLOB.
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MpunoxexHvne D
(cnpaBoyHoE)

3asemasawwmne aNeKTpoabl B rpyHTe

D.1 O6uwue TpeboBaHus

ConpoTunB/ieHVe 3a3eM/IAIOLLErO 3/1EKTPO/A 3aBUCUT OT ero pasmepa, qropMbl 1 ye/bHOro CONPOTUBIIEHNS TPYH-
Ta B KOTOPbIA ero 3arnybnstoT. 3T yAenbHOoe COMpOTUBIEHNE YacTo U3MEHSeTCA No A/VHe W ry6uHe.

YaenbHoe conpoTuB/ieHne MoYBbl BblpakaeTcss B OMax — COMPOTUB/IEHNE LUMHAPA N0Wa/bio nonepeyHoro
CeyeHuss OCHoBaHMs 1 M2 1 A/IMHOA 1 M.

Xapakrep noBepxHOCTU W PacTUTE/IbHOCTU MOXeT [aTb HEeKOTOPYK MHOopMaLuio OTHOCUTENLHO Gonee nm
MeHee 6/1aronpUATHON XapaKTepuCTUKX MOYBbI A/ YCTAHOBKM 3asemnutens. bonee HafgexHas vHdopmaums
obecrneuvBaeTca Npu Ha/MuMKM Pe3y/bTatoB M3MEPeHUi Ha 3a3eM/IAIOLMX 3/1eKTPoJax, YCTaHOB/IEHHbIX B NOA06HON
noyse.

YpensHoe cOnpoTVB/IEHNE NOYBbI 3ABUCUT OT BMI&XHOCTU U Temnepatypbl, 06a 3TM napaMeTpa U3MEHsITCA B
TeyeHue roga. BnaxHocTb — nog BAMSIHWEM rpaHy/IMpoBaHus NOYBbI U ee NMOPUCTOCTK. MpakTuyeckn, yaesbHoe conpo-
TUB/IEHNE NOYBbLI YBEINMUMBAETCA NPU YMEHbLLEHUN BNAXKHOCTU.

IPyHTbI B 30HaX NOATOM/IEHUS PeK. Kak MPaBusIo, He NOAX0AAT A/ YCTpoiicTBa 3a3emMnTeneil. 3Tn rpyHTbl COCTOSAT
13 KaMEHHOI OCHOBbI, SIB/SKOTCA CUIbHO NPOHWLLAEMbIMU U NIETKO 3aTONAATCA OT(UILTPOBAHHON BOAON C BbICOKUM
yA€e/bHbIM COMpOTUB/IEHNEM. B 3TOM Cnyyae [0/KHbI yCTaHaB/IMBATLCA [/TyOUHHbIE 3/1EKTPOABI, YTO6bLI AOCTUTHYTb 60-
nee r/1y60KNX C/IOEB TPYHTA, Y KOTOPbIX MOXET 6bITh JlyyLlasi NPOBOAUMOCTb.

Mopo3 3HaunTeNIbHO yBENNUMBAET yAe/lbHOe CONPOTUB/IEHNE MOYBbLI, KOTOPOE MOXET [OCTUraTb HECKOSbKUX Tbl-
¢4 OM B 3aMOPOXEHHOM coe. TO/LMHA 3TOr0 3aMOPOXEHHOIO C/1I051 B HEKOTOPbIX 06/1aCTAX MOXET COCTaBUTb OfMH
MeTp n 6onee.

3acyxa TaKke yBe/IMunBaeT yaesibHoe COnpoTuB/ieHne noysbl. APMEKT 3aCyXu IMOKeT HAbMIAATLCA B HEKOTOPbIX
06/1aCTAX A0 [yOUHBI 2 M. 3HAYEHUA Ye/IbHOTO CONPOTUB/IEHNS NPU TaKMX YCI0BUAX MOTYT ObITb Takoro e rnopsiaka Kak
1 BO Bpems Mopos3a.

D.2YpaenbHoe conpoTuB/IEHNE TPYHTA

Ta6bnuua D.54.1 faeT uHGoOpMaUmMio O 3HAYEHWsIX YAeNIbHOTO COMPOTUB/IEHUS [15 ONpefesieHHbIX TUMoB
MoYBbI.

Ta6nuya D.54.1 — YaenbHoe conpoTuBrieHVe

XapaKkTepucTtuka rpyHta YpenbHoe conpoTtusBnexHune. Om
Bonotucrasa 3emns Ot 10mpo 30
AnntoBuii 20— 100
MeperHoi 10—150
BnaxHblii Topd 5— 100
Msarkas ravHa 50
V3BecTkoBasi riMHa 1 ynjoTHeHHas rivHa 100—200
tOpckuii  meprenb 30—40
TAMHUCTBIA Necok 50—500
KpeMHuUCTbIi necok 200—3000
Fonas kameHHas noysa 1500—3000
KameHHas nouBa nokpbiTas ayrom 300—500
MSArknuin n3BeCcTHAK 100—300
YNAOTHEHHHBIV U3BECTHSK 1000—5000
MopucTblli N3BECTHAK 500— 1000
Kpuctannmueckuii cnaHew 50—300
Kpuctannunueckuii cnaHel, co Cnwogoi 800
[paHnT 1 necyaHukK corniacHo noroae 1500— 10000
paHUT 1 CUNBHO M3MEHEHHBI necHaHuk 100—600
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M3 Tabnuupl D.54.2 BUAHO, YTO yAe/lbHOE COMPOTUB/IEHNE MOXET U3MEHWUTLCSA B 3HAYNTE/IbHON CTENEHW, ANs TOro
e camoro Tvna rpyHTa.

B nepBomM NpUGAMKEHNN COMPOTMBAIEHWE MOXET ObiTb BbIYMC/AIEHO C MPUMEHEHVEM CPeAHVX 3HaYeHuUi Tabnum-
upl D.54.2.

OueBWAHO, YTO BbIYMCIEHUS, CAeNaHHbIE UCXOAA TOMbKO M3 3TUX 3HAYEHWIA, JatoT cyry6o NpubamsnTenbHoe 3Have-
HMe COMpPOTUB/IEHUS 3a3eMIsoLLEro anekTpoga. MNprmenssa copmyny, npusedeHHyto B pasgene D.3. nsamepeHue conpo-
TUB/IEHUA MO3BOJISIET OLLEHUTL CpefiHee 3HayeHue ye/IbHOro COMPOTUBIIEHUS TPYHTA, YTO [/IOXET OblTb NOME3HbIM A1
AanbHeLnX paboT, BbINOHEHHbIX B NOAOGHbIX YC/IOBUSX.

Tab6nunuya D.54.2 — Vi3aveHeHWe yaenbHOro CONpOoTUBAEHUS ANA Pas/IMyHbIX TUNOB rpyHTa

CpopHee 3HaueHre yaenbHO

XapakTepucTvka rpyHTa
apakTep PyH conpoTusseHns, Om

XunpHas naxoTHas 3eMns, BAaXHbIi HACLIMHOW FPyHT 50
BegHas naxoTHas 3emns, rpasuii, rpy6blii HACLIMHOM FPYHT 500
[onblli KAMEHUCTbIV TPYHT, CYXOI, MOHOMUTHbIE CKasbl 3000

D.3 3aszemnsiowme 3anekTpoabl 3ary6/eHHble B rPyHT. HomeHknaTypa

3azemnsaoLme 3NeKTpoasl 3arybneHHble B FPpyHT MOrYT ObiTb BbINOIHEHbI U3:

- CTaIN TOPSYEro LIMHKOBaHWS.

- CTa/M B MeHOI 0600uKe.

- CTa/IM C MefHbIM MOKPbITUEM.

- HepxaBetoLei cranu.

- rofnoil mean.

CoeayHeHUs Mexay pas/nyHbIMKM MeTauilamy He AO/DKHbI ObiTb B KOHTaKTe C MO4YBOi. He cnegyeT mpuMeHATb
Apyrve Metansibl U cnnasbl.

MuHMManbHas ToNWWHa 1 AuameTpbl AeTaneil NPUHUMAIOTCA 4151 0ObIYHBLIX PUCKOB XUP/IMYECKOTO U MEXaHWUYeCKo-
ro crapeHus. OgHako, 3T pasmepbl MOryT ObITb He OCTATOYHBIMU B CUTYaUMAX.FAe NPUCYTCTBYIOT CYLLECTBEHHbIE PUCKM
Koppo3un. C TakMmMn puUckaMn MOXHO BCTPETUTLCA B MoYBax, rAe pacrnpocTpaHsoT 6/yxjatowmue TokM, Hanpuvep BO3-
BpaTHble TOKW NOCTOSHHOTO TOKa B LIENAX 3/1EKTPUYECKON TAMM UK B 6IM3M YCTAHOBOK KaTOAHONM 3alumTbl. B aTom cnyvae
[O/MKHbI ObITb MPUHATBLI CneLuasibHble Mepbl NMPefoCTOPOXHOCTY.

3asemnsAoLme 31eKTPobl A0/MKHbI ObiTb 3arybieHbl B CamblX BIaXKHbIX HACTAX rpyHTa. OHW A0/DKHBI ObITb pac-
MOJIOXEHb! BAAM OT CBasIOK OTXOAOB, FAe BO3MOXHA (hUAbTPaLMsi, Hanpuriep, 3KCKPeMEHTOB, XWAKUX YA0OpeHuid,
XMMUYECKMX NPOAYKTOB, KOKCA, U T4., KOTOPblE MOMYT UX pasbecTb W PacrnosiokeHbl MakCUMasibHO AanNeko OT OXWB/EH-
HbIX MECT.

D.3.2 OueHka conpoTUBNEHMA 3a3eM/IAIOLLLErN0 3/ieKTpoaa

a) [OpuU3OHTa/IbHO MPOJIOXEHHBIA NoA 3emeil NPOBOAHUK

ConpoTvB/ieHne 3a3eMnsioLero anekTpoga R. 06pa3oBaHHOrO ropu3oHTasIbHO MPOJIOXKEHHBLIM Mog, 3emseli npo-
BOAHMKOM (CM. 542.2.3 n Tabnuuy 54.1). MOXET 6bITb NPUOGAN3NTENBHO paccunTaHo no dopmyne

rae p — yaeslbHoe conpoTvB/eHne nousbl. OM;
L — A/vHa TpaHLew, 3aHATON NPOBOAHUKOM, M.

CnepyeT OTMETUTb, YTO YKNaaka NPOBOAHUKA B TpaHLLee U3BUAUCTLIM NyTeM He JaeT 3aMEeTHOr0 CHUXKEHUS CO-
NpOTVB/IEHUS 3a3eM/ISAIOLLEro a/eKTposa.

I‘IpaKqueCKm, 3TOT NPOBOAHMK MOHTUPYETCA ABYMA pas/IMYyHbIMU crnoco6amu:

- (hyHAAMEHTHbIV 3a3eMnnTeNb 34aHWs: 3a3eMAsoLLMe 3N1eKTPOAbl YKaablBaloT B BUAE 3aMKHYTOrO KOHTypa fo
nepumeTpy 3gaHus. Ero AnMHy NpuHUMAIOT paBHOlV NepumeTpy 3AaHus;

- TpaHLUen: NPOBOAHWKY NPOKIaAbIBaOT NOA 3eM/eil Ha ryouHe NpuoAn3nTeIbHO 1 M B cneumasibHbIX TPaHLLesXx,
BbIPbITbIX /151 3TON Le/n.

TpaHLuen He cnedyeT 3anofiHsATb KaMHAMK, NEenoM WX MOAOGHBIMU MaTepuanamu, a crnegyeT 3anofiHATb 3eM-
neii, cnocobHON COXpaHATb BAAKHOCTb.

b) TponoxeHHble nog 3emneit nonockbl

,ﬂ'ﬂﬂ obecneyeHmns XOpoLlero KoHTakTa aByx I'IOBerHOCTeI?I C TPYHTOM CN/10LWHbIE NOSI0ChI CneayeT yN10XUTb BepTu-
Ka/lbHO (Ha pebpo).

Monocb! JO/MKHBLI BbITb NPOMOXEHBI MOZ, 3eM/ei TakuM 06pa3oM, YTObObI X BEPXHWIA Kpali pacnonaranca npuéam-
3UTeNbHO Ha rny6rHe ofHOro MeTpa.
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ConpoTuBneHne R NPOSIOXEHHOrO NOA 3eM/eil  3a3eMAsIOLLEro 3/1eKTpoja B BUAe MOochl Ha J0CTaTO4YHOM
rny6uHe NpMGIM3NTENBHO paBHO

rae p — yAenbHoe conpoTuBeHue rpyHTa. Om;
L — nepvmeTp nonocebl, M.
C) OneKTpoAbl yCTaHOBMEHHblE BEPTUKA/ILHO NOA 3emnei
ConpoTuBneHme R BepTVKa/lbHO pacnosioKeHHOro noA 3emneil 3asemsstowero anekrpoga (cm. 542.2.3 u
Tabmuuy 54.1) MoXeT 6bITb NPUGAU3NTENBHO paccunTaHo no copmyne

rae p — yfAesibHoe conpoTue/ieHne rpyHTa. Owm;
L — AnuHa cTepxXHA wan KaHana, M.

Ecnu cyliecTByeT puck MOpo3a Un 3acyxu, 4/IMHa CTEPXHEN A0/MKHA Ob/lb yBEMYeHa Ha 1 nim 2 M.

3HauveHne COMPOTUB/IEHNA 3a3eM/IAIOLEro 3M1eKTPo4a BO3MOXHO YMEHbLUNTL MYyTEM COEAUHEHUS HECKOSIbKUX
BEPTVKa/IbHbIX CTEPXHE NapasineslbHo, Ha PaccTosHUM ApYT OT Apyra paBHOM AJIMHE OAHOrO CTEPXHS, B C/yyae, ecnm
NPUMEHSAIOT ABa UM 6onee CTepXHS.

JoMoNHNTE NTbHO YCTaHOB/IEHHbIE AJIMHHbIE CTEPXHWU, YUMTbIBAA HEOAHOPOAHOCTL MPYHTa, MOTYT AOCTUTHYTb ropu-
30HTa C HU3KUM WU HEe3HAUUTE IbHbIM YAEsbHbIM CONPOTUB/IEHVEM.

D.4 MeTannnyeckne KONTOHHbI KaK 3a3eMNsaioLme 3nekTposbl

MeTannmueckne KOMOHHbI, BXOAALME B METaUI/TIOKOHCTPYKLMIO M PaCMONOXEHHbIE B FPYHTE Ha onpeAeneHHoi
rnybvHe, MOXHO MUCMO/b30BaTb B KayecTBe 3a3eM/IAIOLLEro 3/1eKTpoaa.

ConpoTtuneHne R pacrnofiOKeHHOW nof 3emfeil MeTa/IMYyeckon KOMOHHbI MOXET 6bITb NPMBAN3NUTENbHO
paccuuTaHo rno dopmysne

R = 0.366"l0g,0-".

rae p — yAenbHOe COnpoTUB/EHNE TpyHTa. OMm;
L — pacnonoxeHHas nog, 3emneit AnMHa KOMOHHbI, M;
d — AgvameTp UMAVHAPA, 06pa30BaHHOMO KOSIOHHOM, M.
Psifi COeIMHEHHBIX KOMOHH, PACNONOXeHHbIX BOKPYT 3aHus, A0T CONPOTUB/IEHME TOrO Xe Mopsaaka, u4To 1 dyHaa-
MEHTHbIE 3a3EM/IUTESNN.
3amoHONMUMBaHNe B GETOH HE UCK/IOYAeT BO3MOXHOCTb MPUMEHEHWSI KOMOHH Kak 3a3eMAsIOLLMX 3/1EKTPOJ0B 1
HE CYLLUECTBEHHO W3MEHSIET COMPOTVB/IEHNE 3a3EMISIOLLETO 3/IEKTPOAA.

22



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

MpunoxeHue JA
(cnpaBo4Hoe)

CBeAeHNsi 0 COOTBETCTBUM CChINIOYHbIX MEXAYHapoAHbIX CTaHAapTOB
CCbI/IOYHLIM HauMOHaNbHLIM cTaHgapTam Poccuiickoii depepayum
(» pelicTByWLW MM B 3TOM KayecTBE MEXFOCYAapCTBEHHbIM cTaHgapTam)

Ta6nuua JA1

O60o3HAYEHVE CCbUIOUYHOTO
MeX[IyHapoaHoro cTaHapTa

M3K 60364-4-41:2005

M3K 60364-4-44:2007

M3K 60364-5-51:2005

M3K 60439-2:2005

M3K 61439-1

M3K 61439-2

M3K 60724

M3K 60909.0

M3K 60949

M3K 61140

M3K 61534-1

CrerneHb

COOTBETCTBUA

o1

o1

o1

MOD

o1

o1

NEO

NEO

o1

o1

OGo3HaueHe 1 HaviMeHOBaHWE COOTBETCTBYHOLLETO
HaLWIOHa/IBHOTO CTaHaapTa

FOCT P 50571.3—2009 (M3K60364-4-41:2005) «2nekrpoycra-
HOBKM HM3KOBO/IbTHble. YacTb 4-41. TpeboBaHns Ans obecrnevyeHus
6e30nacHOCTU. 3alimTa OT MOPaKEHWUS SM1EKTPUUECKUM TOKOM»

FOCT P 50571-4-44—2011 (M3K 60364-4-44:2007) «3neKTpo-
YCTaHOBKM HU3KOBO/bTHbIE. YacTb 4-44. TpeboBaHuA A8 obecneve-
Hus 6e30nacHoOCTU. 3almTa OT OTKIOHEHWIA HANPSHXXEHUA U 3NMEKTPO-
MarHUTHbIX MOMEX»

FOCT P 50571.5.51—2013 (M3K 60364-5-51:2005) «3nekrpo-
yCTaHoBKU 3paHuii. YacTb 5-51. BbIGOp 1 MOHTaXX 31eKTpoobopyao-
BaHusi. Obwye TpeboBaHus»

FOCT P 51321.2—2009 (M3K 60439-2:2005) «YCTpoiicTBa KOM-
NAeKTHblE HW3KOBOMbTHbIE pacrnpegenenns n ynpaeneHus. Yactb 2.
[lononHuTenbHble TpeboBaHWA K LUIMHONPOBOAM»

FOCT P M3K 61439-1—2012 «YCTpOIACTBa KOMMIEKTHbIE HU3KO-
BO/MIbTHbIE pacnpegeneHus v ynpasnexus. Yactb 1. O6wme Tpebo-
BaHUA»

FOCT P M3K 60724—2009 «[pepenbHble Temnepartypbl 3/1eKT-
puyeckux kabeneil Ha HOMMHaUIbHOE HampshKEHWE — HarnpshkeHus
1kB (Um=1,2 kB) n 3 kB (Um = 3.6 kB) B yc/1OBMsAX KOPOTKOr0O 3ambl-
KaHns»

[OCT 28249—93 «KopoTkve 3aMblkaHWs B 3/1EKTPOYCTaHOBKaX.
MeTogbl pacueTa B 3/1eKTPOYCTaHOBKaX NepeMeHHOro Toka Hanps-
XeHvem o 1 kB»

[OCT P 52736—2007 «KopoTkune 3amMblkaH/s B 3/1EKTPOYCTaHOB-
Kax. MeTofbl pacyeTa 31eKTPOANHaMUYECKOro U TEPMUYECKOro Aeli-
CTBMSA TOKa KOPOTKOTO 3aMblKaHWUs»

FOCT P M3K 60949—2009 «PacyeT TepmMnyeckn 4OnyCTUMbIX
TOKOB KOPOTKOTO 3aMblKaHUsi C y4eTOM HeaanmabaTWyeckoro Ha-
rpesa»

FOCT P M3K 61140—2001 «3aimta OT NMopaxkeHns afiekTpuyec-
KM TokoM. O6uime nonoxeHus no 6esonacHocTn, obecnedyvBae-
MOVi 31eKTPo06opyA0BaHNEM W 3/IEKTPOYCTAHOBKaMM B MX B3auMO-
CBA3N»
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OkoHYaHve Tabnmupl JA. 1

O603HayYeHNe CCbIIOYHOTO CteneHb

O603HayYeHNe U HaumMeHOBaHWE COOTBETCTBYlOLl el

M3K 62305 (Bce yacTtn) HoT FOCT P M3K 62305-1—2010 MeHemxkmeHT pucka. 3aiimta ot
MonHuK, YacTb 1.06upme npuHUMnbI

FOCT P M3K 62305-2—2010 MeHempKMeHT pucka. 3awmrta oT
MonHUK. YacTb 2. OueHka pucka

M3K 62305-3:2006

* COOTBETCTBYIOLMIA CTAHAAPT OTCYTCTBYET. [lO €ro yTBEPXAEHUSI PEKOMEHAYETCS UCMOMb30BaTh NEPEBO Ha

PYCCKWiA S13bIK JAHHOMO MeXAyHapoAHOro ctaHgapTa. [epeBoj AaHHOTO MEeXAyHapoAHOTo CTaHapTa HaxoawuTcsl B
defepanbHOM MHDOPMALMOHHOM (DOHAE TEXHWUYECKUX PErIaMEHTOB W CTaHAAPTOB.

MpumeuyaHue — B HacToswel Tabnnue UCNONb30BaHbI CEAYIOLLME YCNIOBHbIE 0603HAYEHNSI CTEMNEHM
COOTBETCTBYSI CTaHAAPTOB:

- FOT — ngeHTnuHble cTaHaapThl;
- MOD — moaudmumpoBaHHble CTaHaapTbl;
- NEQ — HeakKBMBaJ/IEHTHble CTaH4APTbl.



9

[10)

M3K 60050-826:2004

M3K 60050-195:1998

M3K 60079-0

M3K 60079-14

M3K 60364-4-43

M3K 60364-5-52

M3K 60364-6

M3K 60364-7-

701:2006

M3K 60702-1

DIN 18014:1994
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Bubnuorpadus

MexayHapoaHbli dnekTpoTexHuueckuii Cnoapb — YacTb 826: dnekTpuyeckne ycTaHOB-
kn ({International Electrotechnical Vocabulary — Part 826: Electrical installation)

MexayHapoaHbIii dnekTpoTexHuyeckuii Cnosapb — YacTb 195 3asemnexve v 3awura ot
nopaxeHnus anektpudeckum Tokom (International Electrotechnical Vocabulary — Part 195:
Earthing and protection against electric shock)

B3pbiBoonacHble cpefbl — YacTb 0: O6opyfosBaHve — O6ume TpebosaHus (Explosive
atmospheres — Part 0: Equipment — General requirements)

B3pbiBoonacHble cpeabl — YacTb 14: MNpoekTupoBaHue, BbIOGOP U MOHTaX 3/1EeKTPUYECKNX
yctaHoBOK (Explosive atmospheres — Part 14: Electrical installations design, selection
and erection)

HW3KOBONbTHbIE 3N1EKTpUYEcKne ycTaHoBKM — YacTb 4-43: 3awmta ans obecneveHus
6esonacHocT — 3awmta o1 ceBepxTtoka (Low-voltage electrical installations —
Part 4-43: Protection fo safety — Protection against overcarrent)

HW3KOBONbTHbIE 3/1EKTPUYECKMe YCTaHOBKM — YacTb 5-52: BbIGOp M MOHTaXK 3/1€KTPO060-
pyposaHus — Anekrponposogku (Electrical installation of buildings. Part 5-52. Selection
and erection of electrical equipment. Wiring systems)

HW3KoBONbTHLIE 3/1eKTpUYEeckne yctaHoBkn — YacTb 6: cnbiTaHua (Low-voltage electrical
installations — Part 6: Verification)

HW3KOBOMbTHLIE 3M1EKTPUYECKUEe yCTaHoBKM — YacTb 7-701: CneunasibHble YCTaHOBKN Wn
MecTa pacnosiokeHuns — MomeLLeHnst BaHHbIX U aywesbix (Low-voltage electncal installa-
tions — Part 7-701: Requirements for special installations or locations — Locations
containing a bath or shower)

Kab6enu ¢ mvHepasibHOW u30nauMeli Ha HOMWHasIbHOe HanpshkeHvwe He 6onee 750 B —
Yactb 1 — Kabenu (Mineral insulated cables and their terminations with a rated voltage not
exceeding 750 V . — Part 1. — Cables)

3asemnutenu cyHaameHTHble (Foundation earth electrode)
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YK 696.6:006.354 OKC 29.020 EO8 OKCTY 3402
91.140.50

KntoueBble c/oBa: 3/1eKTPOYCTAaHOBKW, HA3KOBOJ/IbTHbIE, 3a3emnatoLme yCTpOI?‘ICTBa, 3alnTHbIEe NPOBOAHUKK U

NPOBOAHUKN YypaBHUBAHWA MOTEHLMWANO0B, [MaBHbI/i 3a3eMNAWNIA 3aXKUM, 3NeKTpuyeckas HenpepbIBHOCTb
3aliUTHbIX NPOBOAHNKOB
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