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Mpeancnosne

1 NOAIrOTOBJIEH  MoCKOBCKMM  MHCTUTYTOM  9Heprob6e3onacHocTU  u
9HeprocbepexeHns Ha OCHOBE COBCTBEHHOIO ayTEHTMYHOrO NepeBoda Ha PyCCKuUi
A3bIK MEXOYHApPOAHOro CTaH4apTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHunyeckum kommteToM no ctaHaaptmsauum TK 337 "OnekTpuyeckme
yCTaHOBKW 3a4aHun"

3 YTBEPX>XOEH V1 BBEAEH B OEVCTBWE [pukasom PenepanbHOro areHTcTsa
No TEXHUYECKOMY PEryrnMpoBaHuio n Mmetponorumn ot 6 ceHtabps 2013 r. N 976-ct

4 Hactoswmin cTaHOapT MOEeHTUYeH MexayHapogHomy ctaHgapty MOK 60364-5-
54:2011* "OnekTpoycTaHOBKM 3aaHuMn. YacTtb 5-54. Bbeibop u ycTaHoBKa
anekTpoobopyaoBaHus. 3asemMnsioLme yCTPOMCTBa U 3almTHble npoBoaHukK" (IEC
60364-5-54:2011 "Low-voltage electrical installations. Part 5-54: Selection and
erection of electrical equipment. Earthing arrangements and protective
conductors").

* [locTyn K MeXayHapoaHbIM 1 3apybexHbIM JOKYMEHTaM, YNOMsSIHYTbIM 34€eCb
N pganee no TEKCTY, MOXHO MOMyYuTb, Mepenaa Mo CCbiKe Ha canT
http://shop.cntd.ru. - MNMpumeyanune nsrotoeutenst 6asbl AaHHbIX.

HavnmeHoBaHune HacTodawero  crtaHgapTa M3MEHEHO  OTHOCUTENMbHO
HaMMEHOBaHMS YKa3aHHOIO MeEXOyHapOAHOro cTtaHgapTa Afs NpuBeOeHWus ero B
COOTBETCTBME C BHOBb MNPUHATLIM HAUMEHOBaHNEM cepumn ctaHaapToB MOK 60364.

lMpy npUMEeHeHMM HaCcTOoSALEero CcTaHgapTa pPeKoOMeHOYeTCs WCNoNb30BaThb
BMECTO CCbIJIOMHbIX MeXOYyHapO4HbIX CTaH4apToOB COOTBETCTBYHOLME UM
HauuoHarnbHble cTaHgapTbl Poccuinckon ®denepauumn, CBeOEHUMS O KOTOPbIX
npvBeneHbl B ONOSHUTENBbHOM npunoxeHun A
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5 BBAMEH COCT P 50571.5.54-2011/M3K 60364-5-54:2002

lMpasuna npumeHeHuUsi Hacmosiue2o cmaHdapma ycmaHosneHel 8 [OCT P
1.0-2012 (pa3den 8). MHpopmayus 06 udMeHeHUsIX K HacmosiweMmy cmaHOapmy
ny6nukyemcsi 8 exe200HOM (110 cocmosiHuro Ha 1 sHeaps meKywe20 200a)
UHbopmMayuoHHOM ykazamene "HauuoHanbHble cmaHOapmebl”, a meKkcm
U3MEeHeHUlU U T[IornpasoK - 8 exXeMecsiHHOM ykaszamerne "HayuoHaribHble
cmaHOapmbl". B criydae nepecmompa (3amMeHbl) Unu OmMMeHbl Hacmosiuje2o
cmaHOapma coomeemcmeyuwee yeedomreHue bydem onybnukogaHo 8
bruxadwem  8bllycke  €XeMeCcsi4Ho20  UHGOpMauyUOHHO20  yKalameris
"HauyuoHarnbHble cmaHOapmabl”, Coomeemcmaeyrowas UHGbopmayus,
yeeOoMrieHUe U meKCmbl pasMew,atomcsi makxe 8 UHghopMayUoOHHOU cucmeme
obuwezo nonb3ogaHusi - Ha oghuyuanbHoMm catime ®edeparibHO20 azeHmemea o
mexHU4YeCKoMy peayriuposaHuto U Mmemporsio2uu 8 cemu MIHmepHem (gost.ru)

541 O6wme cBeageHus
541.1 O6nacTtb NPUMeHeHuns

Hactosumn cTanHgapT ycTaHaBnvMBaeT TpeboBaHMS K 3a3eMMsiioLLyM
YyCTPOWCTBAM, 3alLMTHbIM MPOBOLAHMKAM M 3aMTHBIM NPOBOAHUKAM YpaBHUBAHUS

noTeHumnanos, npMeHAeMbIX anda obecneyeHus ©e3onacHocTH B
AJIEKTPOyCTaHOBKax.

541.2 HopmaTUBHbIE CCbIJSIKU
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MepeyncrneHHble HKe CCbINOYHbIE OOKYMEHTbI* sIBNSOTCS 0b6s3aTenbHbIMM
npy  MNPUMEHEHWM HacTosiWero cTaHdapTa. [na  AaTUpOBaHHbLIX — CCbINOK
NPUMEHSIETCS TOMbKO YyKasaHHOE M3JaHWMe COOTBETCTBYIOLIErO HOPMaTUBHOIO
[OKYMEHTa.

* Tabnmuy COOTBETCTBMSA HaLMOHaMNbHbIX CTAaHAAPTOB MEXAyHapOA4HbIM CM. MO
ccbuke. - Mpumevanune nsrotosutenst 6asbl AaHHbIX.

[na  HepaTMpoBaHHbIX  CCbIIOK  MPUMEHSAETCS  nocrnegHee  mU3gaHue
COOTBETCTBYHOLLEro HOPMaTUBHOTO JOKYMEHTA.

M3K 60364-4-41:2005 SnekTpnyeckme ycTaHoBKM 3gaHun. YacTb 4-41. 3awmTa
Ansa obecneyeHus 6e3onacHocTu. 3awmTa oT anekTpudeckoro yaapa (IEC 60364-4-
41:2005, Low-voltage electrical installations - Part 4-41: Protection for safety -
Protection against electric shock)

MOK 60364-4-44:2007 3nekTpuyeckne ycTaHOBKM HU3KOro HanpsieHust. YacTb
4-44, 3awmTta ana obecneyeHnsa 6e3onacHOCTU. 3aumTta OT PE3KUX OTKITOHEHUN
HanpsXXeHUs N ANeKTpoMarHUTHbIX Bo3myLleHun (IEC 60364-4-44:2007, Low-voltage
electrical installations - Part 4-44: Protection for safety - Protection against voltage
disturbances and electromagnetic disturbances)

MOK 60364-5-51:2005 3nekTpuyeckne yctaHoBKM 3gaHun. Yacte 5-51. Beibop
M MOHTaX anekTpoobopynoBaHus. O6buwme 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 KOMMYTAUWOHHash W MeXaHW3Mbl YyrpaBSieHUs
HW3KOBOSbTHbIE KOMMMEKTHble. YacTb 2. YacTHble TpeboBaHuMs K cucTemam
cbopHbix wuH (wmHonposogam) (IEC 60439-2, Low-voltage switchgear and
controlgear assemblies - Part 2: Particular requirements for busbar trunking
systems (busways))

MOK 61439-1 Annapatypa KOMMYyTaUWMOHHas W MeXaHWU3Mbl YynpaBreHus
HU3KOBOSbTHbIE KOMMMekTHble. YacTb 1. Obuwme npasuna (IEC 61439-1, Low-
voltage switchgear and controlgear assemblies - Part 1: General rules)

M3OK 61439-2 Annapatypa KOMMYyTauMOHHas W MeXaHu3Mbl YyrpaBreHus
HU3KOBOJbTHbIE KOMMIEKTHble. YacTb 2. KoMnnekTHble CUnoBble KOMMYTaLMOHHAs
annapartypa n mexaHu3mbl ynpasreHus (IEC 61439-2, Low-voltage switchgear and
controlgear assemblies - Part 2: Power switchgear and controlgear assemblies)

MOK 60724 TemnepatypHble npedenbl  KOPOTKOrO  3aMblKaHus  Onsi

anekTpuyeckux kabenen Ha HoMmMHanbHble HanpsbkeHns 1 kB (U = 1,2 kB) n 3 kB
(Um = 3,6 kB) (IEC 60724, Short-circuit temperature limits of electric cables with

rated voltages of 1 kV (T = 1,2 kV) and 3 kV (TTm = 3,6 kV))

MOK 60909-0 Tokm KOpPOTKOrO 3aMblkaHusi B CUCTEMax TpexdasHoro
nepemeHHoro Toka. Yactb 0. Pacuet TokoB (IEC 60909-0, Short-circuit currents in
three-phase a.c. systems. Part 0. Calculation of currents)

M3K 60949 PacuyeT TepMmyecKkn OOMyCTUMbIX TOKOB KOPOTKOro 3aMblKaHUs C
yyeToM Heaguabatmdeckoro HarpeBa (IEC 60949, Calculation of thermally
permissible short-circuit currents, taking into account non-adiabatic heating effects)

M3OK 61140 3awmTta OT nopaxeHus1 SNeKTpu4eckum TokoMm - OBLme acnekThl,
CBA3aHHbIE C 3neKTpoycTaHoBKamun w anektpoobopynosannem (IEC 61140,
Protection against electric shock. Common aspects for installation and equipment)

M3K 61534-1 Cuctembl wmHonpoBogoB. Yactb 1. O6uwme Tpebosanma (IEC
61534-1, Powertrack systems - Part 1: General requirements)

M3K 62305 (Bce yactn) 3awmta ot monHum (IEC 62305 (all parts) Protection
against lightning)

MOK 62305-3:2006 3aumta oT MonHuMM. YacTb 3. du3nMdeckne noBpeXaeHUs
KOHCTPYKUMn 1 onacHocTb Ana »wm3Hu (IEC 62305-3:2006, Protection against
lightning - Part 3: Physical damage to structures and life hazard)
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541.3 TepmMuHbI 1 onpeaeneHus

541.3.1 okpbITasa npoBoAsiwan Yactb (exposed-conductive-part): JoctynHas ons
npukacaHusi npoBoAsas 4acTb o0bopygoBaHWs, KoTopass HOpMarnbHO He
HaxoOUTCA MNOA HanpsXeHMeM, HO MOXeT oOKasaTbCA NnoA HanpshkeHuem npu
NOBPEXOEHNN OCHOBHOWN U30NSLMN.

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

541.3.2cTopoHHAA  npoBoAasAwaa 4actb (extraneous-conductive-part):
MpoBogsw@as 4YacTb, He SABMAOWAACHA YaCTbl0 3NEKTPUYECKOW YCTaHOBKW, HO
KOTOpas MOXET HaxoOouTbCs MOA 3MEKTPUYECKMM MOTEHLMWaroM, Kak npaswsio,
MOTEHLMarom foKanbHON 3eMnu.

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

541.3.3 3asemnsaowmmn anekTpoa (3asemnutens) (earth electrode): MNpoBoasiuas
YacTb, KOTOpasi MOXET ObITb MOrpy>KeHa B 3eMI0 Ui B creumnanbHY NPoBOASLLYHO
cpeny, Hanpumep 6€TOH UK yrosnb, Y HaXoAALWAACS B 3NEKTPUYECKOM KOHTaKTe C
3emrien.

[M3K 60050-826:2004, cTtatbsa 826-13-05, N3m.] [1]

541.3.4 3aMOHONUYEHHbIN B 6eTOH pyHAaMeHTHbIN 3a3emnutenb (concrete-
embedded foundation earth electrode): 3azemnsatoumii anekTpoa, Kak npaswuso, B
BMAE 3aMKHYTOrO KOHTYpa, 3aMOHOSIMYEHHbIN B GETOH.

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

541.3.5 3arny6neHHbIN B rPyHT PyHAaMEeHTHbIM 3a3eMnuTenb (soil-embedded
foundation earth electrode): 3asemnstoumin 9nNekTpPoA, Kak npaBurio, B Buae
3aMKHYTOrO KOHTYpa, 3arnybreHHbIv B IPYHT nog, dyHAAMEHTOM 34aHKS.

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

541.3.63awmtTHbIn = npoBoaHUK  (protective  conductor):  [poBOAHNK,
npeaHasHayYeHHbln Ansa uenen 6e30nacHOCTW, Hanpumep, Ans  3awmTbl  OT
NnopaxeH!s1 ANEKTPUYECKMM TOKOM.

[MOK 60050-826:2004, ctatbs 826-13-22] [1]

MpumevaHue - MNoHsaTMe "3aWMTHBIN NPOBOAHMK" BKMOYaeT B cebs 3almTHbIN
NMPOBOAHMK YPaBHMBAHWUS MOTEHLUNANoB, MPOBOAHMK 3alUMTHOMO 3a3eMsieHus U
3a3eMnalWMn NPOBOAHMK, KOorga WX MNPUMEHSIOT Ans 3aWwuTbl OT MOPaXKeHMUs
3NEKTPUYECKMM TOKOM.

541.3.7 3alwmMTHbLIN NPOBOAHUK ypaBHUBaHUSA noTeHuuanoB (protective bonding
conductor):  3awMTHbIA  MPOBOAHWK, MNpPeQHa3Ha4YeHHbIM ONns  3aWMTHOro
YypaBHMBaAHUSA NOTEHLMAMNOB.

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

541.3.8 3aszemnsarowmmn nposoaHuk (earthing conductor): MNpoBogHuUK, co3aatoLLmm
3MIEKTPUYECKYIO Lenb UM ee 4YacTb MPOBOASLIEN Lenu Mexay AaHHON TOYKOW
CUCTEMbI UNW YCTAHOBKWU, MM 06OpPYAOBaHUS M 3a3EeMNSIOLLMM 3MeKTPOAOM Unu
3asemnurternem.

[M3K 60050-826:2004, ctatba 826-13-12, N3m.] [1]

lMpymeyaHve - B HacTosiwem cTaHgapTe nog 3a3eMrnsiowyvM MPOBOAHMKOM
MOHUMAIOT NPOBOAHUK, KOTOPbIN COeAMHAET 3a3eMiuTerNb C TOYKOW ypaBHUBaHUSA
NnoTeHUnaroB, Kak NpaBusio, C rMaBHOW 3a3eMIISHOLLEN LLIMHOW.



541.3.9 rnaBHbIN 3a3eMNAOLWUA 3aXMM (LLIMHA) (main earthing terminal): 3axum
(wmHa), aBnAlWMACA(ascsa) 4YacTblo 3a3eMMSIOLWEro YCTPOMCTBA YCTAHOBKU U
obecneunBaroupn(asl) nNpPUCOEANHEHNE HECKOSMbKMX MPOBOAHUKOB C  LIEMbio
3a3emneHus.

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

541.3.10 3aWMTHLIA NPOBOAHUK 3a3emsieHus (3aWMTHbLIX 3a3e MNALWUA
npoBoaHuK) (protective earthing conductor): 3awuTHbIn  NPOBOLHWK,
npeaHasHa4YeHHbIN AN 3aWMTHOMO 3a3eMreHNs.

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

541.3.11 dyHkunoHanbHoe 3asemneHue (functional earthing): 3azemneHne To4ku
WM TOYEK CUCTEMbl WM YCTaHOBKM WM 0obopygoBaHMA He  uensx
anekTpobesonacHoCTU®.

* TekCT OOKYMeHTa COOTBETCTBYET opurnHany. - [pymeyaHne uarotoBuTensd
©a3bl JaHHbIX.
[M3K 60050-826:2004, ctatba 826-13-10] [1 ]

541.3.12 3asemnswouiee yctpouctso (&nbspearthing arrangtmtnt ): CoBokynHoOCTb
BCEX ONIEKTPUYECKUX COEOMHEHUN W YCTPOWCTB, BKIMOYEHHbIX B 3a3eMiieHve
CUCTEMbI, YCTAHOBKM U 000pya0BaHuS.

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

542 3aszeMmnarowme ycTpoucrtaea

542.1 O6wme TpeboOBaHUA

542.1.1 3asemnsioume ycTponctBa MOryT ObiTb BbINOMHEHbI OOLMMU  MNK
pasgenbHbiMU ONA 3aWMTHBIX U yHKLMOHArNbHbIX Lene, B 3aBUCUMOCTU OT
TpeboBaHW K 3NeKTpoyCTaHOBKe. 3alLMTHbIE Lenv BCeraa sABnaoTCS rMaBHbIMM.

542.1.2 [Ona cBA3n 3asemnurenen (3asemMnsaiowmx 3MeKTpogoB) C  [MaBHOM
3a3eMrsAloWen LWMHOM B Npedenax YCTaHOBKM MPUMEHSOT  3asemnsiome
NMPOBOOHUKM.

MpymeyvaHme - [Ina ycTaHOBKM He TpebyeTcs CBON COOCTBEHHbIN 3a3eMUTENMb.

542.1.3 Ocoboe BHMMaHWE LOIMKHO ObITb yAeneHo 3a3eMrsiowmM YCTPoUCTBaMm,
o6uwM AN BbICOKOBOJBTHBIX M HU3KOBOSLTHBIX cUcTeEM (CM. pasgen 442 MOK
60364-4-44).

542.1.4 K 3azemnsaowmm ycTponcTeam, npegHasHadeHHbIM NPUMEHEHUSA B 3eMmrie,
npeabABnAoT criegyrowme TpeboBaHUs:

- OHW OOJMKHbI HagexHo obecnevmBaTb TpebOBaHUA 3aLLUTLI YCTAHOBKY;

- NPOTEKaHMEe TOKOB 3aMblKaHWS Ha 3eMSI0 U TOKOB 3aLUMTHbBIX MPOBOAHUKOB Ha
3eM/l0 He [OOIPKHO co3faBaTb OMacHOCTU OT HarpeBa, TEPMOMEXaHUYECKUX W
3NEeKTPOMEXaHNYECKUX BO3LENCTBMM W OMNACHOCTU MOPaKEHUS 3NeKTPUHECKUM
TOKOM,;

- NpM HeobxoOUMOCTM OHW [OOSPKHbI  YOOBIETBOPATb  (OYHKLMOHANbHbLIM
TpeboBaHUAM;

- COOTBETCTBOBATbL YCIIOBUSIM BHELLHUX Bo3gencTBuin (cM. MOK 60364-5-51),
Hanpumep, MexaHU4eCcKux BO34eNCTBUN N KOPPO3UMN.

542.2 3azemnsilowime anekTpoabl (3asemnurtenu)



542.2.1 Tunbl, matepvanbl W pasmepbl 3a3eMN[WMX 3MeKTPoOOB  OOSMKHbI
obecneunBaTb KOPPO3MOHHYHO 1 HEOBXOAMMYK MEXaHUYECKYIO NPOYHOCTb Ha BECh
CPOK CIy*Obl.

MpymeydaHue 1 - C TOYKM 3peHnst KOppPO3uK, MOryT paccMmaTpuBaTb crneayolwme
drakTopbl: pH Mo4YBbl, yAenbHoe COMNPOTMBIIEHUE MOYBbI, BMAXHOCTb MOYBHI,
BnyxgaroLme TOKM U TOKU YTEYKN NepeMEHHOr0 U NOCTOSAHHOIO TOKOB, XMMUYECKOoe
3arps3HeHne 1 61mM30CTb HECOBMECTUMbIX MaTepuaros.

MyHMManbHble  pasmepbl  3a3eMnsloWMX  ANeKTpodoB M3 Haubonee
pacnpoCTPaHEHHbIX MaTrepmnarnoB C TOYKM 3PEHNS KOPPO3MOHHON U MeXaHUYeCKOW
CTOMKOCTW, MPOJSIOXKEHHbIX B 3€Mrie M 3aMOHOMMYEHHbIX B GETOH npvBedeHbl B
Tabnuue 54.1.

MpumeyaHve 2 - MuHUManbHasa TOMWMHA 3alMTHOMO MOKPbITUSA ormkHa ObiThb
6ornblie ANnA BepTUKarbHbIX 3a3eMIISIOLLMX 3MEeKTPoO0B, YeM ANS ropu3OHTarbHbIX
3a3eMNSLWLMX 3NeKTPoA0B, M3-3a H60oMbLIero MexaHM4ecKoro BO34enNCcTBUS Npu UX
3arnybneHun.

Tabnmua 54.1 - MuHUMarnbHble pasMepbl MPOSIOKEHHbIX B 3eMrie 3a3eMIISoLwmX
9MeKkTpogoB U3 Haubornee pacnpoCTpaHEHHbIX MaTepuarioB C TOYKU 3peHust
KOPPO3VMOHHOW N MEeXaHNYEeCKOWN CTONKOCTU



MaTtepuan n Mpodomnb HOwameTp, || Mno- || Ton- || Macca || TonwuHa
NMOBEPXHOCTb MM Waab || WyHa, [| NoKpbI- || MOKpbI-
anekTpoga none-|| Mm ™S, Tns/
pey- Mo/m? obo-
HOro NIOYKM,
ceye- MKM
HUS,
MM 2
Cranb, Kpyrnas npoBorsioka 10
3aMOHONMNYEHHas
B 6eToH (ronas,
ropsiyero
LMHKOBaHWSI Unn
HepaBetoLLas)
JleHTa vnun nonoca 75 3
CTtanb ropsayero Moroca® vm 90 3 500 63
LMHKOBaHUS® npodmnupoBaHHasi
noroca/nnacTnHa
- cnrowHasa
nrnacTuHa
nepdopmpoBaHHas
nnacTuHa
Kpyrnbin cTepeHb 16 350 45
yCTaHaBnMBaloT
BepPTMKanbHO
Kpyrnas npoBorsioka 10 350 45
- yCTaHaBmMBarT
rOpU30oHTarnbHO
TpybHbIN 25 2 350 45
CKpyYeHHbI 70

(3aMOHONMNYEHHbIN
B 6eTOH)




MNepekpeCTHbIN
npogomIib
yCTaHaBnMBatoT
BepTUKanbHO

(290)

Crtanb B MegHou
obornoyke

Kpyrmnbln cTepxeHb
yCTaHaBnMBatoT
BEpPTUKanbHO

(15)

2000

Cranbc
ranbBaHUYECKUM
MeaHbIM
NOKPbITUEM

Kpyrmnbin cTepxeHb
yCTaHaBnMBaloT
BEpPTUKarnbHO

14

250¢

Kpyrnas nposonoka
- ycTaHaBnMBaloT
rOpU3oHTarnsLHo

70

MNornoca,
yCTaHOBNEHHas
rOPU3OHTarbHO

90

70

HepxaBetoLLaa

cTanb?

Mornocat wnu
npodmnmMpoBaHHas
nornoca/nnacTuHa

90

Kpyrnbln cTepxeHb
yCTaHaBnMBatoT
BEpPTUKanbHO

16

Kpyrnas npoBoroka
- yCTaHaBnMBatoT
ropn3oHTarnbLHo

10

TpyGHbIN

25

Megb

lMNMonoca

50

Kpyrnasi npoBoroka
- ycTaHasnvBaroT
rOpU3oHTarnbLHoO

(25)
d 50




CnnowHou kpyrmbin || (12) 15
CTepXeHb
yCTaHaBnMBatoT
BepTUKanbHO
MHOronpoBOOYHbI 1,7 (25)
npoBog ckpyTka | 4 g

nHOVBWA.
TpyOHbIn 20 - 2 -
CnnowHas - - (1,5) -
nnacTuHa 2
MNepdopupoBaHHas - - 2 -
nnacTuHa

a2 XpoM =16%, Hukenb =5%, MormbaeH =2%, Yrmepog =0,08%.

b Kak kaTaHHas Tak 1 pesaHHas noroca ¢ 3akpyrfeHHbIMU KpasiMu.

¢ [MokpbITME AOIMKHO ObITb rMaaKnM, HENPEPbLIBHBIM U JNIULLEHHBIM HATEKOB.

d Ecnm onbiT NoKasblBaeT, YTO PUCK KOPPO3UN Y MEXAHUYECKOTO MOBPEXIEHUS
4ype3BblYaNHO HM30K, MOXET UCMONb30BaTLCS ceYeHre 16 Mm=.

¢ TonwmHa obecneymBaeT 3aWMTy OT MEXAHUYECKOro MOBPEXOEHUS MELHOro
NOKPbLITUA BO BpeMsl npouecca MoHTaxa. OH MOXeT ObiTb YMEHbLUEH, HO HEe MeHee
yem o 100 MKM, ecnv MpuHATBI chneuuanbHble Mepbl NPeaoCTOPOXHOCTU, YTOObI
nsbexarb MexaHM4YEeCcKOro MOBpeXOeHUss Meau BO BpeMms npouecca MOHTaxa
(Hanpumep, NpobypeHHble OTBEPCTUS UMK cneunanbHble 3alMTHbIE HAKOHEYHUKN), -
NPUHUMAIOT COrMacHO MHCTPYKLUN U3rOTOBUTENS.

MpumeyaHue - Pasmepsbl B ckobkax NPUMEHUMbI TOJIbKO A5A 3alUUTbl OT MOpaXXeHUA
ANIEKTpU4ECKMM TOKOM, B TO BpeEMA KaK 3Ha4YeHUA HE B ckobkax NnpUMEHUMbI OnA
3aunTbl OT yaapa MOJTHUM 1N NOpaXeHUA 3N1eKTPUYECKUM TOKOM.

Ecnm TpebyeTcsa BbINOMHEHME CUCTEM MOSHME3aWMTbl, TO NpumeHsitoT MOK
62305-3 (nogpasgen 5.4).

542.2.2 OdpeKTUBHOCTb KOHKPETHOIO 3a3eMMsoLEero 3nekTpoga 3aBuCUT OT
XapakTepa rpyHTa. Yncno 3asemnsiowmx afekTpogos BblOupatoT B 3aBUCUMOCTU OT
XapakTepa rpyHTa 1 ero CornpoTuBIeHus.

B npunoxeHun D npvBegeHbl MeToAbl OLLEHKU COMPOTUBIEHUS 3a3€MIIAOLLMX
3EeKTpPOoaoB.



542.2.3 B kavecTBe 3a3zemnutenen MoryT 6biTb MPUMEHEHDI:

- 3aMOHONMY€EHHbIE B 6ETOH (PyHOaMEHTHbIE 3a3eMNsioLLme INeKTpoabl;

MpumevaHuve - [ing nonyyeHns JononHUTENbHOM MHAOopMaL MM CM. NPUNoXeHue
C;

- 3arnybrieHHble B rPYHT PyHAAMEHTHbIE 3a3eMnaoLme 3NeKTpoabl;

- MeTarnnuyeckue aneKkTpoabl, 3arfnybrieHHble HenocpeacTBEHHO B PYHT
BEPTMKANbHO UMM rOpU3OHTarbHO (HanpumMep, CTEPXHW, MPOBOJIOKA, NEHTbLI, TPYObI
UM Nosochbl);

- MeTannmMyeckne oBOMoYKN unnm apyrme Metannmyeckue nokpoBbl kabenew B
COOTBETCTBUWN C MECTHLIMU YCIIOBUSIMU U TpeboBaHMAMY;

- Apyrve, NposioXeHHble B 3emMrie, MeTannmyeckne n3gennst B COOTBETCTBUN C
MECTHbIMMW YCIOBUSMU UiN TpeboBaHMAMN.

- MeTannuyeckas apmMaTtypa >xernesobeTtoHa (3a WCKIYEHUEM HanpsXeHHOro
xene3obeToHa) pacnonoXeHHOro B 3eMrie.

542.2.4 Tlpn BbIGOpe TuNa W MyOMHbI YCTAHOBKWM 3a3eMMstOLLMX JMEKTPOL4OB
OOIMKHbl  ObITb  Y4TEHbl  BO3MOXHOCTM  MEXaHUYEeCKOro MNOBpeXaeHud wn
MUHMMM3aL N BO3OENCTBUSA BbICbIXaHUS UK MPOMEP3aHnst rpyHTa.

542.2.5 Tlpn npumMeHeHMM B 3a3eMInAloWmMX YCTPOUCTBAX pasHbIX MatepuaroB
AOikHa ObiTb NpegycMOTpeHa BO3MOXHOCTb BO3HWKHOBEHUSI 3SIEKTPUYECKOWN
Koppo3un. [ns BHELUHMX NPOBOLAHMKOB (HanpumMep, 3a3eMnsoLLmx) COeaMHEHHbIX C
3aMOHOMMYEHHbIMN B OETOH (PyHOAMEHTHbIMM  3a3eMMsioLMMK - 3MeKTpoaamu,
COeAVHEHME, BbIMOMIHEHHOE M3 CTanu ropsyero LMHKOBAHWS HE OOIMKHO ObiTb B
rpyHTE.

542.2.6 Metannuyeckue TpybGonpoBoAbl C FOPHOYMMM KUOKOCTAMW U rasamu He
AOIDKHbI MCMNOMb30BaTb B KayecTBe 3aseMnuTenen 1M ux, NporoXeHHas B 3emrie
YacTb He JOPKHA YYUTbIBATbCS NPU pacyeTe napamMeTpoB 3a3eMimnTenen.

lMpymeyaHue - 3TO He UCKMNYaeT HEOOXOAMMOCTU UX BKIIOYEHUS B CUCTEMY
ypaBHMBaHUA NOTEHLMANOB, Kak Tpyd B cooTBeTCTBUM C ykaszaHuamm MOK 60364-
4-41 (nyHKT 541.3.9).

B cucteme saumtHoro 3asemneHusa TT, rge NPUMEHSIIOT KaTOAHYK 3almTy U
CTOPOHHME NpOBOASAWLME 4YacTu  3reKTpoobopyaoBaHUS  HENOCPeACTBEHHO
COeQVHAT C MeTanmMyeckummn Tpybamm ona orHeonacHbIX XMOKOCTEN Unn rasos,
nocnegHne Moryt OblTb MNPUMEHEHbl, Kak €OWHCTBEHHbIA 3a3emnutens AnA
AaHHOro ob6opyaoBaHUS.

542.2.7 3azemnsaioLme 3neKkTpoabl He A0MkHbI BbITb HENOCPEACTBEHHO MOrPYXeHbI
B BOOY NOTOKa, peKku, Bogoema, osepa 1 T.n. (CM. Takxke 542.1.6).

542.2.8 Ecnn 3asemnutens COCTOUT W3 4YacTel, KOTopble [AOMMkHbl ObiTb
COoeAVHEHbl BMeCTe, COeAMHEHWE AOSMKHO ObiTb BbLINOMHEHO 3K30TEPMUYECKOMN
CBapKOW, OMpecCOBKOW, 3aXUMamMu WM APYrMM  paspeLLeHHbIM  MeXaHU4eCKUM
COeAVHUTESIEM.

MpumevaHue - CoegnHeHUs, BbINOSHEHHbIE NPOBOLOM MOKPbLITLIM Xere3oMm, He
AOMyCcKalTCs A58 NPUMEHEHUS B LLENsIX 3aLLMThI.

542.3 3aszemnsaowme NnpoBOOAHUKN



542.3.1 3azemnsioLpme NpoBOAHMKN OOIMKHbI YO0BETBOPATbL TpeboBaHusam 543.1.1
nnm 543.1.2. MNnowaab UX nonepeYyHoro cedYeHnst AormkHa OblTb He MeHee 6 MM 2

ana mean wnm 50 mm<2 gna ctanu. Ecnm ronblid 3a3emnsiolmiA NPOBOOHMK
NMpoKnagbiBalT B TPyHTE, €ro pasmepbl W XapakTEPUCTUMKU  OOIDKHbI
COOTBETCTBOBATb yKa3zaHHbIM B Tabruue 54.1.

Korga nogTeepkaeHa HEBO3MOXHOCTb CTEKAHMS TOKa KOPOTKOro 3aMblKaHUs Ha
3a3eMngaloWmMn anekTpon (Hanpuvep, B cucteme 3awmTHoro 3asemrenns TN unm
IT), 3asemnsowme NPOBOAHMKM MOryT ObiTb BblIOpaHbl B COOTBETCTBUE C
yKkasaHusamu 544.1.

ANlOMUHMEBBIE  MPOBOOHWMKM HE [OfPKHbl  UCMOMb30oBaTb B KayecTBe
3a3eMnsLWMX NPOBOLHMKOB.

MpumevaHue - Ecnm cuctemy mMonHuesawmTbl COEQMHAIOT C 3a3eMnTenem, To
nnowaab NonepeyHOro CeYeHus 3a3eMIsoLEero NpoBoAHMKa AoSpkHa ObiTb MO

KpariHei mepe 16 mm< ana meau (Cu) unm 50 mm2 ana xenesa (Fe) (cm. cepuio
M3K 62305).

542.3.2 CoeanHeHne 3a3eMrsioLLIEro NpoBOAHMKA C 3a3eMITMTENEM OOIPKHO ObiTb
HageXHbIM W C COOTBETCTBYIOLWMM  INEKTPUHECKUMWN  XapaKTEPUCTUKaMM.
CoeanHeHne MOXeT OblTb BbINOIHEHO C MOMOLLBIO CBapKW, OMpPecCOBKY,
coefVHUTENbHOro  3axuma WM ApyruM  MeXaHWYECKUM  COEANHUTENEM.
MexaHnyeckoe coeguHeHne JOIMKHO MOHTMPOBaTb B COOTBETCTBMM C MHCTPYKLMEN
N3roToBUTENs. YCTaHOBKA COEAMHUTENBbHOMO 3aXuMma He AOfbkHa MpUMBOAUTL K
MOBPEXOEHNIO 3NIEKTPoaa UK 3a3eMISoLLEro NPOBOAHMKA.

[MasiHble coequHeHVs unu NasiHble AeTanu, KOTopble 3aBUCAT UCKMIOYUTENBHO
OT Mpunosi, He cregyeT MPUMEHATb CaMOCTOATENbHO, MOCKOSbKY OHU  He
obecnevnBaloT Tpedbyemyto MEXaHNYECKYHO NPOYHOCTb.

lMpymeyaHve - Ecnv npvMeHSAT BepTUKamnbHble 3MeKTpodbl, OOMmkHA ObiTb
obecneyeHa BO3MOXHOCTb KOHTPOMS COEAMHEHUS UM 3aMeHbl BepTUKarbHOro
CTEPXHS.

542.4 MaBHbIN 3a3e MNAOWUNA 3aXKUM (LUMHA)

542.41 B kawOgon ycTaHOBKE, B KOTOPOM MPUMEHSIOT 3alUMTHOE YpaBHMBaHWE
noTeHunarnos, crieayet NpeaycMoTpeTb MaBHbIA 3a3eMNSIOWLMA 3aXUM (LUKMHA) U K
HeMy AOKHbI ObITb NMPUCOEANHEHDI:

- 3alLMTHBbIE NPOBOAHWNKN YPaBHUBAHUSA NOTEHLNAMOB;

- 3a3eMrisoLLme NPOBOAHMKY;

- 3alLMTHbIE NPOBOAHUKN;

- NPOBOAHMKM PYHKLMOHANBHOIO 3a3eMIIEHMS, NMPU HANMM4YmK.

MprmeyaHua

1 He TpebyeTcs HenocpeacTBEHHO MOAKMoYaTh Kaxabl OTAENbHbIN 3aLUUTHBLIN
NMPOBOOHUK K FMTABHOMY 3a3€MISIIOLLEMY 32XUMY (LUMHE), ECIIN OHU INEKTPUYECKU
CBs13aHbl C HUM Yepes Apyrve 3alMTHbIE NPOBOAHMKN.

2 [MaBHbI 3a3eMMSAIOLWMA 3aKMM B 30aHWUM, KaK MpaBuUro, NPUMEHSIIOT B LIENsX
PyHKUMOHaANbHOrO  3a3emnenusi. [Ona  MHOPMAUMOHHBLIX  TEXHOMOMMN  €ero
paccMaTpvBaloT Kak 0as3oByl TOYKY MNOAKMOYEHUS MHA(OPMALIMOHHON CeTn K
3a3emMnuTento.



54242 [omxHa OblTb nNpegycMOTpeHa BO3MOXHOCTb — MHAMBUAOYAIbHOMO
OTCOEOMHEHNS KaXXgoro NpoBOgHUKA NPUCOEaVMHEHHOTO K MaBHOMY 3a3eMIigoLLemy
3axumy. CoeanHeHne OOMKHO OblTb HaAEXHbIM, @ OTCOEANHEHNE BbINOMHATLCH C
MOMOLLIbIO MHCTPYMEHTA.

MNMpumevaHve - OTcoeguHEHWE OT [NaBHOTO 3a3eMINSIOLEero 3ajxuma [OIKHO
OblTb yOOOHLIM ONS NPOBEAEHUS W3MEPEHUSI COMPOTMBIIEHUSA 3a3eMIIAoLero
YyCTPOUCTBA.

543 3awnTHbIe NPOBOAHUKHN

543.1 MuHMManbHoOe ceyeHue

543.1.1 CeyeHve nobOro 3aWMTHOrO MPOBOAHMKA [OIDKHO YOOBIIETBOPSTH
YCITOBMSIM aBTOMATUYECKOro OTKIIOYEHMS MUTAHNA B COOTBETCTBUM C YKa3aHUAMM
M3OK 60364-4-41 (nogpasgen 413.1) u pomkHo obecneyvBaTb CTOMKOCTb K
NPOTEKaHUIO TOKOB KOPOTKOrO 3aMblKaHWs.

CeueHne 3alWMTHOrO MPOBOAHMKA pacCuYMTbIBAlOT B COOTBETCTBME C
ykadaHuammn 543.1.2 nnm BeibupatoT no Tabnuue 54.2. Takke crnegyeT BbIMOSMHATb
ycnosus 543.1.3.

Tabnvuya 54.2 - MuHMMansHoe cevyeHne 3almTHbLIX NPOBOAHNKOB



CeyeHune NUHEenHbIX MnHumManeHoe cevyeHne CoOTBETCTBYHOLLETO
NPOBOAHUKOB .5, MM 2 3aLUMTHOIO NPOBOAHMKA, BbINOMHEHHOIO, MM <
13 TOro e mMartepwuana, n3 maTepmana,
YTO N NIMHENHBbIN OTNMNYHOIO OT NIMHENHOrO
= #
S=16 5 % /kz I
<N *
Mo EED 160 iy ey 16
*
S g/l ki 512

* Xy - 3HaveHve KoadpmuMeHTa &£ Ana NMHeHoro NpoBOAHMKE, pacCHUTaHHOro
no copmyne npunoxeHna A.54.1 HacToswero cTtaHgapTa unuM B3ATOrO U3
Tabnmubl A43 M3OK 60364-4-43 [5] B COOTBETCTBUM C MaTepmarioMm NpoBOAHMKA U
n3onauymu;

k5 - 3Ha4eHne KoapdmumeHTa & ANa 3alMTHOrO NPOBOAHMKA, BblGpPaHHOrO
n3 Tabmumy, A.54.2-A.54.6 HacTosLEro cTaHgapTa B COOTBETCTBMM C YCIIOBUSIMU
NPUMEHEHUS.

1) Ons PEN-npoBoaHVKa, YMEHbLUEHNE CEYEHUS BO3MOXHO TOSbKO Mpu
BbIMOSTHEHNWN OTPaHNYEHNIA NO BbIOOPY CEeYEeHUss HEMTParnbHOrO NPOBOAHMKA (CM.
M3K 60364-5-52 [6]).

3aXuMbl 4N 3aWMTHBIX NPOBOAHMKOB AO/MKHBI COOTBETCTBOBATbL MX pasmepam
B COOTBETCTBMM C BbIBOPOM MO yKa3aHUSM HACTOSLLEro NyHKTa.

B cucteme TT, rae 3azeMnmuteny NCTOYHMKA NUTAHUA U OTKPbITbIX MPOBOAALLIMX
yacTen notpebuTtens HesaBucuMbl (CM. 312.2.2), nnowanb NONEpevyHoro cevyeHunst
3aLMTHbIX NPOBOAHMNKOB AOMKHA ObITb HE MEHee:

-25Mm<2 ona megm,

- 35 MM 2 gnsa anoMuHUS.

543.1.2 CeyeHune 3almTHbIX MPOBOAHUKOB AOIPKHO ObiTb HE MEHEE YEM:

- ceveHus, BbIGpaHHOro B COOTBETCTBUM C ykasdaHusmm MOK 60949;

- WM CEYEHMsl, pacCUUTaHHOro MO Hwkecregylwen dopmyne, NPUMEHSAOT
TONbKO NpY BPEMEHU cpabaTbiBaHWNS 3aWwmThbl He 6onee 5 ¢

4
§oNEE
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rae 5 - cevyeHune, Mm 2;

/ - 3Ha4veHue ToKa rryxoro KOPOTKOro 3aMblKaHUs, KOTOPbIA MOXET npoTekaTb
no uenu 3awmThbl, A;

{ - Bpems cpabaTbiBaHUA 3aLLMTHOIO YCTPOWCTBA, C.

Ecrm B pesynbtate pacudeta nornyyalT HecTaHOapTHOEe 3HayYeHne cedeHust
NpoBoAHMKA, TO BblbMpatoT 6rivkanee 6onbluee 3HaYeHNE;

k£ - KOadMUMEHT, 3aBuUCALLMA OT MaTepuana 3almTHOrO MNPOBOOHUKA,

N30MAL MK, NPUIEraloLLyX YacTen, HayanbHOM M KOHEYHOW TemnepaTtypbl (pacyeT &
CM. npurnoxeHue A).
MpumeyaHus

1 CneuyeT Y4nUTbiBaTb TOKOOIrpaHNM4eHne 3a CHeT nMmrnenaHca uenun n orpaHn4eHne

74; annapaTom 3awwmThbl.

2 VYKasaHus MO OrpaHWYEeHUIO TemnepaTypbl BO B3pbIBOOMACHbIX Ccpedax
npvBeaeHs! B [3].

3 [na kabenen ¢ MUHepanbHOM m3onaumen [9] B cryyae, Korga CTOMKOCTb K TOKY
KOPOTKOrO 3amblkaHus MeTannmyeckon obornoyku kabens Oomblie, 4em y
NPOBOAHMKOB Lenn, He TpebyeTcs paccyuTbiBaTb CeYeHUe MeTarnMyeckon
06004k, NCNOoMb3yeMon B Ka4eCTBE 3aLLMTHOrO NPOBOAHUKA.

543.1.3 Ce4deHne noboro 3awMTHOrO MPOBOAHUKA, KOTOPbIA HE SIBMSIETCS XKUION
kabens unn He NPoroXxeH B 06Len 06ooyke ¢ NPOBOAHMKAMW Lienun, LOIMKHO ObIThb
He MeHee:

-2,5MM2 Cuunrm 16 mm2 Al, ecriv eCTb MexXaHU4eckas 3aLmTa,

-4 MMz Crumnm 16 MM 2 Al, ecrim MexaHuyeckasi 3almrta oTCyTCTBYeT.

MNpumeyaHve - 3TO He MCKMIoYaeT BO3MOXHOCTb MCMOMb30BaHWA CTanuM B
KayecTBe 3alLMTHOro NpoBoAHMKa (cM. 543.1.2).

3aWMTHBIA  NPOBOOHUK, He SABNAIOWMWCH YacTbio Kabens, cuyuTaetcs
MEXaHN4YeCKN 3alMLLEeHHbIM, eCrM OH MposioXeH B Tpybe, kopobe wnmn Apyrum
noaobHbIM crnocobom.

543.1.4 Ecnvm 3alWmTHBIM NPOBOAHMK SiBMsSieTCA obuwmM ans Asyx unv 6onee uenen,
TO ero ceveHve BbIGMpatoT cneayrowmm obpasom:

- paccuutbiBaloT B cooTBeTcTBUM C 543.1.1, ucxogsa wu3 MakcumarnbHO
OXMOAEeMOro ToKa KOPOTKOro 3aMblKaHUSA 1 BPEMEHW OTKIIIOMEHUS LIenn Unu;

- BblbupatoT no Tabnmue 54.2 MO OTHOLIEHMIO K LEennu C MakcumasibHbIM
cevyeHneM NPOBOAHUNKOB LiEMNMW.

543.2 Tunbl 3aWMNTHLIX NPOBOAHMKOB

543.2.1 3BawmTHble nNPOBOOHUKM MOryT ObiTb NpeacTaBneHbl OAHMM 13
HWbKecnegyroLwmX TUMNOB U NX KOMGUHaLnen:

- MPOBOAHMKU (>KnIbl) MHOTOXMUIbHOIO Kabens;

- VW30MNMPOBaHHbLIA WM TOMbI NPOBOAHWK, KOTOPbIA MNpPOrioXeH B obLen
obornoyke ¢ pabo4ymm NPoBOAHUKAMMU;

- CTaLMOHaPHO NMPOSIOXKEHHbIE rofble UM U30SIMPOBaHHbIE NPOBOOHUKY;

- MeTannuyeckme ob6onoyku kabenewn, akpaHbl kabenewn, GpoHa kabenew,
MPOBOSMOYHasA OMMeTka, KOHUEHTpUYeckuMe MNPOBOAHUKKN, MeTanmyeckue Tpybbl,
06BbEKTbI, YOOBETBOPSOLLME MOSNOXEHUAM NepeymncrneHnsm a) u b) 543.2.2.

MprmeyaHue - CMm. 543.8 no nx pacnonoxeHuto.



543.2.2 Ecnm B yCTaHOBKE €CTb HW3KOBOSbTHble YCTPOMCTBA 3awmTbl W
ynpasrneHus (cm. MOK 61439-1 u MOK 61439-2) nnm wmHonposoabl (cm. MOK
60439-2), TO nx meTannmyeckme ob0osouKM UM pambl MOryT BbITb UCMOMb30BaHbI B
KayecTBe  3alMTHbIX MPOBOAHWKOB  MPU  OAHOBPEMEHHOM  BbINOMHEHUU
HVDKECTIeQYHOLLMX YCITOBUN:

a) anekTpuyeckas HenpepbiBHOCTb NPeAYyCMOTPEeHa KOHCTPYKLMEN UK YCTaHOBKOWM
[AOMNOSNMHUTENbHBIX NEpPeMbIYeK Takum obpasom, YTo obecneymBaeTcst 3awmTa oT
MEXaHUYECKUX, XUMUYECKUX N STIEKTPOXMMNYECKMX MOBPEXOEHNIA;

b) oHn yooBneTBOPSAIOT yKasaHuam 543.1;

C) AorpkHa ObITb npeaycmorpeHa BO3MOXHOCTb NOAKIMHOYEHUA OAPYrnX 3alUTHbIX
NpoBOAHUKOB B NpeayCMOTPEHHbIX TOYKaX.

543.2.3 B kadecTBe 3aWMTHbIX MNPOBOOHMKOB W 3alMTHbLIX MNPOBOAHUKOB
ypaBHMBaHUA  MNOTEHUMWanoB He  cregyeT  UCMonb3oBaTb  criedylolme
MeTannM4eckmne 4acTu:

- TpyObl cUCTEM BOOOCHaOXEHWS;

- TpybonpoBoAbl C FOPHOYMMM razamun 1 XKUAKOCTAMM.

MpumevaHuve 1 - KatogHyto 3awmty cm. 542.2.6;

- KOHCTPYKUMM NOABEPXKEHHbIE MEXaHWYECKMM Harpy3kam B HOpMasibHbIX
YCIOBUSIX;

- ™MbKue wunnm  MArKMe MPOBOAHWUKKW, 3@ UCKIOYEHMEM  cneuuanbHO
npeaHasHayYeHHbIX 48 3TUX Lenew;

- TMOKKWe YyacTy;

- MOOAEPKMBAIOLLME KOHCTPYKLMN 3IIEKTPONPOBOAOK, KabenbHble JIOTKM W
KabenbHble NeCTHULIbI.

MpumeyaHne 2 - [lpumepbl 3aWMTHbIX MPOBOAHUKOB, BKIOYas 3alUMTHbIE
NPOBOLHMKM YypaBHMBAHWUS MNOTEHLWASIOB, MPOBOOHWKU 3alLMTHOIO 3a3eMrieHnsa 1
3asemMnaiwpme npoBOAHWKW, OTHOCATCA K Cllyvaro, Korga WX NPUMEHSIOT Ons
3aWMTbl OT NOPAKEHUS ANEKTPUYECKMM TOKOM.

543.3 dneKkTpnyeckasa HenpepbIBHOCTb 3aMUTHbIX
NPOBOAHUKOB

543.3.1 3awmTHble NPOBOAHWMKM [OOMKHbI ObiTb COOTBETCTBYIOLLWMM 06pasom
3aUMLIEHbl OT MEXaHUYeCKMX MOBPEXOEHUN, YXYALEHWS COCTOSHUS WK3-3a
XUMUYECKMX W  JNEKTPOXUMUYECKUX BO3OENCTBUM, INEKTPOOMHAMUYECKUX U
TepMOAMHAMUYECKUX CUT.

Kaxxgoe coeaunHeHune (Hanpumep, GOMTOBblIE COEOVHEHMWS, 3aXUMbl) Mexay
3alLWMTHBIMM  MPOBOOHWKAMMW UMM MeXOY 3alMTHbIM MNPOBOAHMKOM W APYrnM
obopynoBaHueM OOMKHO obecneymBaTb Ha ONUTENbHbBIA NEepuog 3MeKTPUYECKyo
HenpepbIBHOCTb U COOTBETCTBYIOLLYIO MEXaHUYECKYI MPOYHOCTb U 3aWwmTy. BonThl,
CcoeVHSAOLLME 3alLMTHbIE NPOBOLHUKN, HE crieayeT NPUMEHSITb 118 APYron Lenn.

CoeanHeHns He OOKHbI BbIMOSHATL NanKow.

lMpumeyaHve - Y BCex OneKTPUYMECKUX COeOVHEHUN [OOIkHbl  ObiTb
yOOBMETBOPUTENbHAsA TensoBass €MKOCTb W MexaHudeckad MpPOYHOCTb, YTOObI
BblAepxuBaTb MOOYy0 KOMOMHALMIO TOKa/BpEMEHU, KOTOPbIN MOXET NPOU3OUTU B
NPOBOAHMKE UMK B kabene/obonoyvke ¢ camon 60MbLIoW NMoWaabo NonepeyHoro
ceyeHus.



543.3.2 CoeguHeHUsa 3aWMTHbIX MPOBOAHMKOB OOSDKHbI ObiTb OOCTYMHLIMK ANS
OCMOTpa U UCMNbITaHUA 3a UCKIMKOYEHNEM COEQUHEHWIA:

- 3anOfHEHHbIX KOMNAayHOOM;

- HAXOOSALLMXCS B 3aKPbITbIX MOMOCTSX;

- B MeTannm4eckux Tpybax, kopobax nnm cOOpHbIX LLMH;

- BbINOSHEHHbLIX CBapKOW;

- BbIMOSTHEHHbIX ONPECOBKOMN.

543.3.3 B uensax 3awuMTHbIX MPOBOAHVMKOB He CrieayeT ycTaHaBivBaTb
OTKIIOYalLlWme YCTPOMCTBA, OOHAKO B  HUX MoOryT OblTb  COeauHEeHUs,
npegHasHayeHHble AnA MpoBedeHUs UCMbITaHuA 1 pas3bupaemble C MOMOLLLIO
WNHCTPYMEHTOB.

543.3.4 B cnyyae OCYLECTBIIEHUA MOHUTOPUHra 3a3eMreHus, O3Ha4eHHble
YCTPOWCTBA, (Hanpumep, OaTyuku, KaTylKwn, TpaHcdopMmaTopbl Toka) He cnegyet
BKIMKOYaTb NocregoBaTeribHO B LeMb 3alUMTHBIX MPOBOAHMKOB.

543.3.5 OTKpbITble NpoOBOASLME HYACTW annapaTtoB He OOMMKHbI UCMOSMb30BaTbLCH B
KayecTBe 3alMTHbIX MPOBOOHMKOB APYyroro obopyaoBaHUs, 3a MWCKIHOYEHVMEM
yKasaHHoro 543.2.2.

543.4 PEN, PEL vwnun PEM-npoBOAHUKMN

MprmeydaHme - MNMocKonbKy 3TV NPOBOAHWUKM BbINOMHAT ABE (PYHKLUM GOYHKLMIO
PE-nposoaHuka n N-, L- nnm kak M- npoBogHUKa, AOKHbI 6bITb pacCMOTPEHbI BCE
TpeboBaHUA NPUMEHUTENBHO K COOTBETCTBYHOLLMM (PyHKLINSIM.

543.4.1 PEN, PEL wwm PEM-NpOBOOHMKM MOXHO MNPUMEHATbL TOSMbKO B
CTaUMOHAPHbLIX YCTAHOBKAX W C TOYKM 3PEHUA MEXAHWYECKOM MPOYHOCTU UX

ceyeHue JomKHO B6bITb He MeHee 10 Mv 2 no Cu unm 16 Mm2 o Al
MNpumevaHus

1 Mo npuynHam anekTpomarHuTHoM coBmecTumocTn, PEN-npoBoaHuK He crneayet
NMPUMEHSITb NOCIIe TOYKM BBoAA B ycTaHOBKY (CM. MOK 60364-4-44 (nyHKT 444.4.3)).

2 B cooTtBeTcTBUM C ykasaHuamu [4] He gonyckaetca npumeHsate PEN, PEL vnm
PEM-nNpoBOAHUKM BO B3PbIBOONACHbLIX 30HAX.

543.4.2 N3onauuna PEN, PEL nnm PEM-npoBoaHMka gormkHa ObiTb paccyntaHa Ha
HarnpskeHue NIMHENHbIX NPOBOLHMKOB.

MeTannuyeckme 06OMOYKM IMEKTPONPOBOOOK HEe credyeT WCNonb3oBaTb B
kayectBe PEN, PEL wnm PEM-npoBoaHuKa, 3a WCKMOYEHWEM COOPHbLIX LUMH,
cooTBeTCcTBYylOUMX  TpeboBaHUsaM M3K 60439-2 n LLMHONPOBOAOB,
cooTBeTcTBYOWMX TpeboBaHnsam MIK 61534-1.

MpumeyaHre - Bonpocbl 3neKTpoOMarHUTHOM COBMECTUMMOCTW, BO3HUKawoLme
npu Beoge PEN, PEL wiwm PEM-npoBogHuka BHyTpb 0OOpydOBaHUS SBMASIOTCS
npeporaTMBon TEXHNYECKOro KOMUTETA NO COOTBETCTBYHOLLEMY 060PYA0BaHMIO.



543.4.3 Ecnn nocrne TOYKM YCTaHOBKM (PYyHKLMM HENTparnbHOro/ cpegHen Touku/
FNIMHENHOIO M 3aLMTHOMO NPOBOAHUKOB BbINOSHAKT OTAEMbHbIE MPOBOAHUKKU, TO HE
A0MyCKaeTCs NPUCOeaUHATb HeNTparbHbl/ cpegHen TOYKW/ NMHENHbI NPOBOOHUK
K 3a3eMrieHHoM 4acTtu yctaHoBku. OpgHako, moxHO u3 PEN, PEL wwm PEM-
NpPOBOAHMKA CPOPMUPOBATL HECKOMBKO HENTparbHbIX/ cpegHen TOYKWU/ NIMHENHBIX U
3aLMTHBIX NPOBOAHNKOB.

PEN, PEL v PEM-npoBogHUK B 9TOM cCrlydae AOSMKHbl MPUCOEAUHATb K
32KAMY U LWIMHE, NpefHa3Ha4YeHHOW ONS 3aMTHOrO NPOBOAHWMKA (CM. PUCYHOK
54.1a), ecrm HeT cneuuanbHOro 3axuma WM LWWHbI NpegHa3HavyeHHon Ans
npucoegnHenns PEN, PEL wim PEM-npoBogHuka (npvmepbl gaHbl HA pUCYHKaXx
54.1b n 54.1c).

PucyHok 54.1a - lMpumep 1
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PucyHok 54.1c - Npumep 3
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PucyHok 54.1c - MNpumep 3

"PLL - MMaBHbIN pacnpegenuTenbHblIi WUT

MpymevaHne - B cuctemax ¢ 6e3onacHbIM HanpshkeHMEM MOCTOSIHHOrO TOKa,
Hanpumep, B TENeKOMMYHUKaUNOHHbIX, HeT PEL nnn PEM-nposogHuka.

543.4.4 CTOpOHHME NpoBOASLLME HYaCcTU HEe MOryT ucnornb3oBaTtb B kadyectBe PEN,
PEL wnn PEM-npoBogHuka.

543.5 CoBmelleHHOe 3almnTHOE U PYyHKLMOHarNbHoe
3a3emMneHue

543.5.1 Mpu npMeHeHNN 06 bEANHEHHbBIX 3a3EMIAIOLLMX MPOBOAHMKOB 3aLLMTHOIO U
YHKUMOHANbHOrO  3as3emMrieHnsi, B MepByl0 ouvepedb creayeTr BbINOMHATb
TpeboBaHMA K 3aWMTHbIM MNpoOBOAHWKaM. TpeboBaHusi, OTHOCAWMECHA K
JyHKLMOHaNbHOMY 3a3eMreHuo BbIMOMHSAT B AononHeHne, (cM. MOK 60364-4-44
(paspen 444)).

B cuctemax nocTtosiHHOrO Toka ANns MHAGOPMaLMOHHBLIX TexHonorui PEL wnu
PEM-npoBOAHMK  TakXe MOXHO TMPUMEHATb, Kak OObeaWHEeHHbI  Ons
OYHKLMOHANbHOrO 1 3aLLMTHOrO 3a3eMreHus.

MprmeyvaHme - MogpobHyto nHgopmaumo cm. MK 61140 (nyHkT 7.5.3.1).

543.6 TOKM B 3alUTHbLIX 3a3eMIIAOLWUX NPOBOAHMKAX

[MPOBOOHUK 3alLMTHOrO 3a3eMfieHUs He cregyetr MNpUMEHATb B KayecTse
NpoBOAALLEro MNyTM AnA Toka B HOPMaribHbIX 3KCMNyaTauMOHHbLIX —pexvMax
(Hanpumep, B COeAMHEHUsIX C UnbTpamKn, YCTAHOBMEHHBIMU MO COOBpaXeHUsM
9IIeKTPOMarHUTHOM COBMECTUMOCTH), CM. Takxe MOK 61140.

Ecnm B HopmanbHOM akcnnyaTauuoHHOM pexyviMe Tok npesbiwaet 10 MA, To
cnegyet NPUMEHATb YCUINEHHbIV 3aLUMTHLIN NMPOBOAHMK (CM. 543.7).

MNMpumeyaHve - EMKOCTHbIE TOKM YTEYKM, Hanpumep, co3faBaemble kabenamu
Wnn gBuratensamu, AOMkHbl OblTb YMEHbLUEHbI NPU MPOEKTUPOBaHUN YCTAHOBKU U
obopygoBaHus.



543.7 YcuneHHble 3aliMTHbIe MPOBOAHUKU NMPU TOKaX
yTeuyku npeBbiwarowmux 10 mA

Mpn NOAKMOYEHMM CTauMoHapHOro O0bOopyaoBaHWSt C  TOKaMuM  YTEYKM,
npesbiwaroummm 10 MA, K 3alWMTHBIM NPOBOAHMKAM MpeabaBnsoT cregyowme
TpeboBaHus:

- ecrm y obopygoBaHMs ecTb TOMbKO oOfHa Toyka (TepmuHan) Aans
NoAKMIYEHNS 3aLLMTHOIO NPOBOAHMKA, TO €ro cevYeHne AO0MKHO ObiTb He MeHee 10

MM< no Cu nmim 16 mm< no Al no Bcen anvHe.

Mpumeyvarue 1 - PEN, PEL nnn PEM npoBoaHWK, BbIGpaHHbIA B COOTBETCTBUU
c TpeboBaHuaMU 543.4, LOMMKEH YOOBNETBOPATL U 3TUM TpeboBaHUAM;

- ecnv y obopyooBaHus eCcTb BTOpas Todka (TepMuHan) And nogkmoveHus
3alUMTHOrO MPOBOAHMKA, AOMMKEH ObITb MPOSIOXeH BTOPOW 3alUMTHBIA NPOBOOHUK
MUHMMAarbHOrO ceYveHnsi, Tpebyemoro Ans 3awmTbl OT KOCBEHHOrO npukacaHusa 00

TOYKMW, e cevyeHne 3aLMTHOro NPOBOAHMKA AOIMKHO ObiTh He MeHee 10 Mm < no Cu

M 16 mm< no Al.

Mpumevanue 2 - B cucteme TN-C, rne HenTpanbHbIn NPOBOAHNK 00beqUNHEH C
3aWMTHBIM NMPOBOAHUKOM B eauHbin PEN-npoBoAHUK 00 3axuma obopyaoBaHus,
TOK 3alLUMTHOrO NPOBOAHUKA pacCMaTPUBAKOT KaK TOK HarpysKku.

MpumevarHve 3 - OGopygoBaHve C OOMbLUMMK TOKaMU YTEYKU MOXET ObliTb
HECOBMECTUMbIM C YCTaHOBKaMW, B KOTOPbIX NMPUMEHSIIOT 3alMTHbIE YCTPOUCTBA
AndpdbepeHumnanbHOro Toka.

543.8 Pa3melyeHune 3alUTHbIX NPOBOAHUKOB

Ecnm ans 3awmtbl OT  MOPaXeHUst 3NEeKTPUYECKMM TOKOM  MPUMEHSIIOT
YCTPOMCTBO 3almMTbl OT CBEPXTOKA, TO 3aLLMTHbIA MNPOBOOHWUK [OIKEH ObITb
ob6beanHeH c @asHbIMM MPOBOAHMKAMW WU MPOSIOKEH B HeNnocpenCcTBEHHOWN
onnsocTu.

544 3awmnTHbIe NPOBOAHNKN YPaBHUBaAHUSA
noTeHUuanoB

544.1 3awmnTHbIE NPOBOAHUKM YPaBHUBaAHNA NOTEHLMANOB,
npucoeavHAeMble K rMaBHOMY 3a3eMnsiloleMy 3aXXnumy
(wnHe)

544.1.1 CeyeHve 3aWMTHbIX NPOBOAHWKOB YpaBHMBAHUSA MOTEHLMAaroB, KOTOpble
NpUCoeauHAIOT K rMmaBHOM 3asemnswowen wuHe (M3LU) gomkHo 6biTb HE MeHee
MONIOBUHbI CEeYEeHUsi camMoro 60orbLUero 3alMTHOrO MPOBOAHUKA YCTAHOBKU U He
MeHee:

-6 MMz no Cu;
-1 16 MM < no Al;

- unm 50 MM 2 no ctanw.
CeyeHve 3alMTHbIX MPOBOAHUKOB YpPaBHMBAHUS MOTEHLMANoB, KOTOpble

npucoeauHsAloT K 3L He AomkHO ObiTh Gonblue 25 MM 2 Cu UNn 9KBUBANEHTHOTO
ANs ApyrMx MaTepuvaros.



544.2 3awnTHbIe NPOBOAHUKUN YpaBHUBaHUA NOTEHLMANOB
ANA AONOJIHUTESIbHOIO ypaBHMBaHUA

544.2.1 lpoBognMOCTb MPOBOAHMKA YPaBHUBAHUSA MOTEHLUMASoOB, COEAMHSIOLIEro
ABEe OTKpbiTble NpoBOASALME YaCTW, OO/kHA OblTb HE HWKe MUHUMarbHON
NPOBOAMMOCTM 3aLUMTHOIO MPOBOAHMKA W3 MNPOBOAHMKOB, MNPUCOEONHEHHBIX K
OTKPbITbIM MPOBOASALLMM HYaCTSAM.

544.2.2 poBognMOCTb MPOBOAHMKA YPaBHUBAHUSA MOTEHLUMASoOB, COEAMHSIOLIEro
OTKPbITYIO MPOBOASLLYHO YaCTb U CTOPOHHIOK MPOBOASLLYIO YacTb, JOIPKHA ObITb He
HKe MPOBOAMMOCTU COOTBETCTBYHOLLIErO 3aLMTHOMO MPOBOAHMKA MOSIOBUHHOMO
ceyeHus.

544.2.3 lNpoBOOHMK ypaBHUBAHUSA MOTEHUMAroB, COEAUHSIOWMN [OBE CTOPOHHUE
npoBoasLme YacTu, AOIMKEH COOTBETCTBOBATL TpeboBaHunsam 543.1.3.

NMpunoxeHue A (o6s3atenbHoe). PacueTt
koadduumeHTa K no 541.1.2 (cMm. Takke MIK
60724 n M3K 60949)

MpynoxeHne A
(obsasaTensHoe)

Pacuet koadbdmumeHTa &£ no 541.1.2
(cm. Takke MOK 60724 n MOK 60949)

KoadpdmumeHT £ paccumTbiBalOT NO crieaytoLlen opmyne

kz\/g:l:mzwc:lm(H 8 -a—} |
Pan B+ 5

roe & - o6beMHasa TennoemMKocTb MaTepuana nposoaHuka npu 20 °C, IK/C-Mm3 ;

[> - BenmuuHa, obpaTtHasi TemnepaTypHOMy KO3(dMLMEHTY NpoBoaHMKa npu 0
OC, oC;

Pag - yOEernbHOe 3rekTpudeckoe conpoTtuerieHne nposogHuka npu 20 °C,
OmM-MM;

&, - HayanbHasa TemnepaTtypa npoBoAHuKa, °C;

85 - KoHe4Hasi Temneparypa, °C.

Tabnumua A.54.1 - 3HavyeHMs NapaMeTpoB NPOBOAHMKA NS pa3NINYHbIX MaTepuarnos



MaTepuan 2 o ) " 0, (B+20°C)
nposogauka || P 7C e, P, OMMm || k= SR

x(°C-Mm3 )
Meat 2345 || 34510-2 || 17,241-10-6 226
AnoMr1HUIA 228 25101 28.264-10-6 148
Cranb 202 78

3,8-10-3 138-10-%

a) 3HadeHusa NpuHATLI No MOK 60949.

Tabnmua A.54.2 - 3HaveHue KoadduuMeHTa &£ Ons U30NMMPOBAHHbBIX 3aLUUTHBIX
NMPOBOAHMKOB, He SBMAIOLMXCHA XUMOW Kabena n He MporioKeHHbIX COBMECTHO C
ApyrumMun kabensamm



N3onauusa
NpoBOAHMKA

Temnepartypa, °Chi

3HayeHue ;% Ons NpoBOOHWKA U3

mMeamn

antoMnHuA

cTanm

HavanbHaga || KoHe4yHas

70 °C
TepmonnacTt
(PVC)

90 °C
TepmonnacTt
(PVC)

90 °C
(XLPE vrm
EPR)

60 °C
PeakTonnacTt
(PesuHa)

85°C
PeakTonnacTt
(PesuHa)

185 °C
CunmkoHoBas
pe3nHa

30 160/1402)

30

160/140%)

30 250

30 200

30 220

30 350

143/133
a)

143/133

a)

176

159

166

201

95/88)

95/884!

116

105

110

133

52/494)

52/491}

64

58

60

73

1) HwkHee 3HaveHne aaHo Ans MBX nsonauum NpoBOAHMKOB ceyeHneM Goree

300 Mm 2.

hj I'Ipe,u,eanble TeMnepartypbl Ana n3onAaunn pas3nindHbiX TUNOB NpuBeeHbl

no MK 60724.

c} Gopmyny pacyeTta &£ CM. B Ha4are NpuroxeHus.




Tabnmua A.54.3 - 3HayeHne koadpduumneHTa &£ AN HEU30NMPOBAHHbLIX 3aLUUTHBIX
NMPOBOAHMKOB, HAXOASALLMXCS B KOHTAKTE C 0O0MNoYKkon kabensi, HO NPOMNOXeHHbIM He
B 00LLEeM ny4yKe ¢ apyrMMmu kabenamm

MaTepuan °Cal b
0B60mOUKH Temnepartypa, °Ca 3HaueHne ;) ona npoBogHMKa
u3
kabens
mMeaun anoMnHUsA cTanv
HauyanbHas KoHevHas
TepmonnacTt 30 200 159 105 58
(PVC)
MornmaTtuneH 30 150 138 91 50
cSpe 30 220 166 110 60
1) [pegenbHble TemnepaTtypbl AN M30MNAUUK PasfnMyHbIX TUMOB NpUBeaeHb! No
MOK 60724.
b} dopmyny pacuyeTa &£ CM. B Ha4arne NpuUrnoXeHus.
£} CSP - cunaHo-CLUMTLIN NOMMITUMEH.

Tabmmua A54.4 - 3HauyeHne koadpdmumeHTa &£ ANA 3alMTHLIX MPOBOOHUKOB,
ABNAIOLLMXCS XUMOW Kabens WM MpOSioKEHHbIM B OAHOM MNyYKe C ApyrMMun
Kabensamu unm n3onnMpoBaHHbIMU NPOBOL4AMM



N3onauusa
NpoBOAHMKA

Temnepatypa, °Ch

3HayeHve ;% Ons npoBoAHUKA

n3

Meau

aJltoOMUNHNA

cTtanm

HavanbHas

KoHe4yHas

70 °C
TepmonnacT
(PVC)

90 °C
TepmonnacT
(PVC)

90 °C
(XLPE vrm
EPR)

60 °C
PeakTonnacTt
(PesuHa)

85°C
PeakTonnacTt
(Pe3wnHa)

185 °C
CwunukoHoBas
pe3nHa

70

90

90

60

85

180

160/1404.

160/1402)

250

200

220

350

115/103
a)

100/86

a)

143

141

134

132

76/684!

66/57 2.

94

93

89

87

42/37
a)

36/31

al

52

51

48

47

1) HwkHee 3HaveHve aaHo Ans usonsaumm MNMBX npoBoaHUKOB ceveHveM bonee

300 Mm 2.

bl [pepernbHble Temnepatypsbl

npueeneHsl no MOK 60724.

c} dopmyrny pacyeTa &£ CM. B Ha4arne npurioXeHusl.

ana

n3onauum

pas3fiMvHbIX TUMNOB




Tabnmua A.54.5 - 3HauyeHve KoaddUMUmMeHTa i AN 3aWMTHBIX NMPOBOAHNKOB, TaKUX
Kak MeTannmyeckas OpoHs kabensa, MeTannmdeckass obonovka kabens,
KOHLEHTpU4YECKme NPOBOAHMKMN U T.M.



N3onauumsa kabens Temnepartypa, °C SHaueHMe £°) [T NPOBOQHAKA Ua
aj
Meau || anoMuHua || cBuHUa || cTamm
Havanb- || KoHeu-
Has Has
70 °C 60 200 141 93 51
TepmonnacT
(PVC)
90 °C 80 200 128 85 46
TepmonnacT
(PVC)
90 °C 80 200 128 85 46
(XLPE vnm EPR)
60 °C 55 200 144 95 52
PeaktonnacTt
(PesuHa)
85°C 75 220 140 93 51
PeaktonnacTt
(PesuHa)
MuHepanbHas
TepmonnacTt 70 200 135 - -
(PVC) obonoyka
b}
MuHeparnbHas 105 250 135 - -
Hen3onMpoBaHHas

1) [NpepnenbHble Temnepatypbl AN U30MSUUM pasfiMyHbIX TUMOB MpUBEdEHbI Mo
MOK 60724.

bl YkasaHHble BenMYMHbI  MOXHO NPUMEHATL AONA HEU30JIMPOBAHHbLIX
NPOBOOHMKOB He3alWULLIEHHbIX OT MnpukacaHunAa unnm HaxoaAawnxcA B KOHTaAKTe C
roprodnMMn matepumarnamu.

c} dopmyny pacyeta & CM. B Hayarne NpuUroxeHus.




Tabnmua A.54.6

- 3HauyeHue

koadpdmumenta & ana

HEen3onmMpoBaHHbIX

NMPOBOAHUKOB, KOIda yKasaHHble TemnepaTypbl He CcOo34aloT Yrpo3bl NMOBPEXaeHUs
HaxoasLmXcs BONM3n matepuanos

Ycnosusa Havanb- MaTtepuan npoBogHuKa
NPUMEHeHUs Has
Temne-
patypa,
°C
Menb AntoMnHMin Cranb
MakcumanbHas || i |[MakcumanbHas || i || MakcumansHas
Temnepartypa Temneparypa Temriepatypa || i
(koHe4YHas (koHe4Has (koHe4YHast
TemnepaTtypa), Temnepartypa), TemnepaTtypa),
°C °C °C
OTKpbITO 1 Ha 30 500 228 300 125 500 82
OrpaHNYeHHbIX
yyqacTKax
HopmarnbHble 30 200 159 200 105 200 58
yCcrioBusi
MNoxapoonacHble 30 150 138 150 91 150 50
30HbI

NMpunoxeHue B (cnpaBo4Hoe). [Ipumep

pasmMelLeHUs 3a3eMnsoLLero yCTponcTea 1
3aLUTHbLIX NPOBOAHNKOB

MpunoxeHne B
(cnpaBo4Hoe)

PucyHok B.54.1 - [Ipumepbl pa3meLleHMA 3a3eMnsAoLWero ycTpomcrea
OTHOCUTENbHO (hyHAAMEHTHOro 3a3eMnUTeNA, 3alWUTHbIX

npoBOAHUKOB U 3alULUTHbLIX NPOBOAHUKOB CUCTEM YpaBHUBaAHUA

noTeHunanoB
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O603Ha4yeHue || HanmeHoBaHMe COCTaBHbIX YacTeN MpumevaHve
3IEKTPOYCTaHOBOK
C CTOpOHHAA NpoBOAsLAs YacTb
C1 MeTannuyeckue BO4ONPOBOAHbIE Nrm TpyGbl
TpyObl TennoueHTpanm
C2 MeTannuyeckue Tpyobl
BOAOOTBEAEHNS
C3 MeTannuyeckue Tpyobl
ra3ocHabXeHus C U3oNMPYHoLLIEN
BCTaBKOM
C4 KoHguumnoHmpoBaHue
C5 Cuctema otonneHus
C6 MeTannuyeckue BO4ONPOBOAHbIE Cm. 701.415.2 [8]
TpyObl, HANPUMEpP, B BaHHOM
C7 MeTannuyeckue Tpyobl Cm. 701.415.2 [8]
BOAOOTBEAEHUS, Hanpuvep, B
BaHHOM
D M3onmpytowasn BcTaeka
MPLY [‘MaBHbIN pacnpeaenuTerbHbIn WAT
PLL, PacnpegoenvrenbHbln WnT [MuTaHne oT rnaBHoOro
pacnpenenuTensHOro
umTa
3 (MaBHaga 3aszemnstowas WnHa Cm. 5424
ayri LLinHa gononHuTensHoro

ypaBHMBaHUA NoTeHLMaNnoB




T1 3aMOHONMNYEHHbIN B OETOH Unn Cm. 542.2
3arny6eHHbIN B IPYHT
doyHOAMEHTHbIM 3a3emMnuTernb
T2 3aszemMnuTens MofnHMe3aWmTbl Npu Cm. 542.2
HeobXxoA4MMOCTH
LPS CuncTtema MonHuesawmTbl (Npu
Hanm4um)
PE WwnHa(bl) PE B pacnpegenutensHomM
mTe
PE/PEN WwHa(el) PE/PEN B rmaBHOM
pacnpenenMTenbsHOM WwmTe
M OTKpbITas NpoBOAsiLLAA YacTb
1 3almTHbIN 3a3eMNALLMA Cwm. 543.
nposogHuk (PE)
Mnowaab nonepe4vHoro
ceyeHnd cm. 543.1.
Twvn 3aWwmTHOro
NpoBoOAHMKa cM. 543.2.
ONEeKTPUYECKYIO
HenpepbIBHOCTb CM. 543.3
1a 3awmTHbIM NPOBOAHMK, i PEN-
NPOBOAHMK OT CeTU (NpU HanM4nm)
2 3awmTHbLIE NPOBOAHMKM OCHOBHOWN Cwm. 544 1
CUCTEMbI YPaBHUBAHNS
noTeHLumnanos
3 3almTHbIE NPOBOAHUKN Cwm. 544 .2

AOMOMHUTENBbHON CUCTEMBI
ypaBHMBaAHUA NOTEHLIMANOB




5 3a3eMnsALWLmMn NPOBOAHMK Cm. 542.3

Ecnm ycTtaHaBMBaKT cuCTEMY MOSHME3aWMTbl, TO  AOMOMHUTENbHbLIE
TpebosaHusa npmeeaeHsl B MOK 62305-3 nogpasgens! 6.1 1 6.2.

MpumeyvaHue - NpoBOOHMKM (PYHKLMOHANBHOIO 3a3eMrieHnsa Ha pucyHke B.54.1
He NoKasaHbl.

PucyHok B.54.1 - [NpymMepbl pasmeLleHnsa 3a3eMnsoLero ycTpomcTsea
OTHOCUTENBbHO PYHOAMEHTHOrO 3a3eMNNTENS, 3aLLMTHBLIX NPOBOAHNKOB 1 3aLLUTHBIX
NMPOBOAHMKOB CUCTEM YpaBHMBaAHUSA MOTEHLNAN0B

NMpunoxeHue C (cnpaBoyHoe). 3azemnsaoLmne
3NeKTpoAbl XXenesobeToHHbIX hyHAaMEeHTOB

Mpynoxenne C
(cnpaBo4Hoe)

C.1 O6wue TpeboBaHuUA

Y 06eToHa, NpUMEHAeMoro Ana COoopyxeHust byHOaMEHTOB 34aHuKW, ecTb
onpegerieHHas nNpoBogMMOCTb W, KakK MpaBurio, XOPOLUMI KOHTaKT C OKPYKatoLLmMm
rpyHTOM. [lo3aTOMy anekTpodbl M3 YEepHOro MeTarsia MOSHOCTbI BCTPOEHHbIe B
GETOH MOXHO NPUMEHATL Kak 3a3eMnMTenn, Npy YCIIoBUKN, YTO GETOH He N30NNPYIOT
OT rpyHTa C NOMOLLLIO CNeLnanbHOM TENoN3onaLmMm unm apyrmmm cnocobamm. Ms-
3a XUMMYECKMX W m3ndeckmx I3peKToB, YepHbI MeTans, cTanb ropsa4vero
LMHKOBaHNA N OpyrMe mMeTannbl, BCTPOEHHble B 6EeTOH Ha rnybuHy Gonblue 5 cm
HaEeXHO 3alMLleHbl OT KOppO3wuW, MPaKTUYECKN Ha BCE BPEMS CyLLECTBOBaHMWS
3gaHus. Takxe, e 3TO BO3MOXHO, ClieayeT NPUMEHATb NPOBOASALLME KOHCTPYKL MM
340aHUN.

3amoHonMumBaHne B 6€TOH (yHOAMEHTHbIX 3a3eMSIoWMX 3NEKTPOLOB BO
BPEMS MOHTaXa 34aHusi SIBNSIETCA 9KOHOMWYHBLIM pPELLEHMEM MNO3BONSHOLMM
NOMyYnTb XOPOLLMIA 3a3eMnmnTeslb C B0MbLUIMM CPOKOM CIYObl MOCKOMbKY:

- 3TO He TpebyeT AONOMHUTENBbHbLIX 3EMIISHbIX PaboT,

- 3a3eMnuTenNb YyCTaHaBNMBAKOT Ha rNybuHe, rae HeT oTpuuaTenbHbIX BIUSHUA,
CBA3aHHbIX C CE30HHbLIMW MOrOAHBLIMUY YCIIOBUSIMMU,

- obecneymBaeTCst XOPOLUMIA KOHTAKT C FPYHTOM,

- oxBaTblBaeTCcsa (PaKTU4ECKM BCS MOBEPXHOCTb yHOaAMEHTa 3A4aHusl, 4TO
NPVMBOAUT K MMHUMMU3ALMM UMNEAAHCa 3a3eMnuTens,

- obecrneymBaeTcsa oNTMMarnbHOE PacnorfioKeHNe 3a3eMSIEHUa A9 CUCTEMb
MOSIHME3aWmThI, U

- C Havana MOHTaXa 34aHus 3a3eMiuTeNb MOXHO MCMOMb30BaTb B KayecTBe
3a3emnuTend Ans 3NeKTPU4EeCcKom YCTaHOBKM CTPOMNIIOLWAAKM.

Mommnmo adbdekTa 3a3emrieHunsi, 3aMOHONMYEHHble B OETOH (OyHOAMEHTHbIe
3azemnsome anekTpoabl obecnedmnBaloT xopoluyto 6asy Ans OCHOBHOW CUCTEMbI
ypaBHMBaHUA MOTEHLNAMOB.

[Mpn MOHTaXe 3aMOHOMMYEHHLIX B OETOH byHOAAMEHTHbIX 3a3eMMSHLMX
3NEKTPOAO0B NpeasiaraeTcs BhIMOMHATb Crieayowme yKasaHnsa 1 peKoMeHgawunm.



C.2 lMpumep npuMeHEHUS 3aMOHOSIMYEHHbIX B OeTOH pyHOaAMEeHTHbIX
3a3eMnALWUX INEeKTPOoAOoB

Ecnm dyHoameHT 3paHua gorkeH ObiTb MOMHOCTBLIO 3alMlIeH OT notepu
TENnI0BOM HEPTNM C NMOMOLLBIO U30NALNM U3 HENPOBOASALLMX MaTepuarnos, Unn ecrn
dyHOaMeHT  OOMKeH  MMeTb  MMAPOM3ONAUMIO,  Hanpumep,  NPUMEHST
nnacTMaccoBble NMCTbl TonuwmHon 6orbwe 0,5 MM, ucnosnb3oBaHMe OETOHHOro
dyHOoameHTa B KadecTBe 3azemmmTens He addekTvBHO. B aTux cnyvasax,
MEeTanM4eckylo apmaTypy MOXHO MPUMEHSATb AON9  3alMTHOro  ypaBHUBAHMWSA
NOTeHLMaroB, a B Lendx 3a3eMrieHusi crneayet NpuMeHATb OpYron 3asemnuTensb,
Hanpumep, 3aMOHOMMYeHHbIe B 6eTOH (byHOaMeEHTHbIE 3a3eMnstowme 3neKTpoabl,
PacrnofioKeHHbIe  HWXKe  U30NMPOBAHHOMO  doyHAAMeHTa, WnM  pasMeLlleHue
3a3eMreHus  BOKpYr 3[aHus wnu  3arnybrneHHble B MPYHT  dyHOAAMEeHTHble
3as3emMnsoLwme aneKTpoabl.

C.3 KoHCTpyKLUMA 3aMOHONMNYEHHbIX B 6€TOH hyHAaMEHTHbIX 3a3eMIIAKLWUX
aneKmpoaos

C.3.1 [N KOHKpETHbIX hyHaamMeHTOB 6e3 MeTannM4eckon apMaTypbl, KOHCTPYKLMS
3aMOHOMMYEHHbIX B OETOH (OyHOAMEHTHbIX 3a3eMNSIOWLMX 3MEKTPOL4OB AO0ShkHA
COOTBETCTBOBATb TNy W pa3mepamn dyHaameHTa. [peanoyTeHve cnegyet
oTAaBaTb 3aMKHYTbIM KOSIbLLEBbIM KOHCTPYKLMAM, COCTOSALLMM M3 OLHOMO MW
HECKONbKMX KoseL, UM npsiMOYrofibHbIM KOHCTPYKUMSAM C JIMHENHBIMU pa3mepamu
0o 20 m.

C.3.2 Yrobbl wusbexaTb CHwkeHUss (MeHee 5 cCM) pacCTosHWs OO0 [PYHTAa,
3aMOHOMMYEHHbIX B OETOH MPOBOMOYHBLIX 3NIeKTPOAOB, criegyeTr MNpUMEHSATb
crneuyunanbHble cpeacTBa. Ecnm B KayecTBe 3nekTpOAOB MCMOMb3YHOT MOSocy, TO
OHa JorkHa ObiTb 3adMKCUMpoOBaHa OTHOCUTESNBHO Kpas, Takum obpasoM, 4YTOObI
nsbexatb obpasoBaHusa nonocten 6e3 6eToHa noa nonocon. Ecrm npucytcTeyeT
apmaTtypa, MpOBOMOYHbIE 3MEKTPOoAbl AOMKHbI OblTb CKpenneHbl C Helw C
npomexytkamm He 6onee 2 M. CoeguHeHus AOMKHbl OblTb BbINOMHEHbI B
cootBeTCcTBUM C 542.3.2. [lpuMeHeHWe KIMHOBbIX COeauHuUTenenm crnegyet
nsberarb.

C.3.3 Y 3aMOHOMMYEeHHbIX B OETOH NPOBOMOYHbLIX 3NIEKTPOAOB [LOIMKEH ObITb
BbINOMHEH, MO KpanHen mepe, OAuH BbIBOA, (TEpMUHAN) AN Kaxdoro 6eTOHHOro
aNeMeHTa 34aHusi, AN COEeOUHEHUsI C 3NEKTPUYECKOM CUCTEMOM 3[4aHusi, C
COOTBETCTBYHIOLLEN TOYKOM KOHTaKTa (Hanpumep, C rmaBHOW 3a3eMnsioLLen LWMHON)
WM OOIMKHO ObITh OKOHYaHWE B CreumnanbHOM 3aKnagHOM 3fieMEHTE, 3aroXeHHOM
B MOBEPXHOCTb OeToHa Ansi coeamHeHusa. B Touke coeguHeHWs BbIBOA, OOSDKEH
ObITb AOCTYNEH ANs 06CNY>KMBaHUA N U3MEPEHWIA.

[ns cuctembl MOMHME3aWmMThIl U A8 30aHWUIA CO creymarnbHbIMu TpeboBaHMAMM
OTHOCUTENbHO 00OpYyAOBaHMA MHGOPMALMOHHBLIX TexHonorun, Tpebyetca Gonee
OLHOWM TOYKM MOAKIIOYEHNS K 3a3eMNUTENIO, HAaNpUmep, 419 TOKOOTBOA4a CUCTEMbI
MOSHME3aLWMTbI.

Ons coeguHeHun B pyHOAMEHTE MPOSIOKEHHbIX B [PYyHTE BHE OETOHHOro
dyHOamMeHTa JorkHa OblTb  yd4TeHa  BO3MOXHOCTb — KOPPO3UWM  CTanbHbIX
npoBogHukoB (cM. pasgen C.4). [Ina TakMx COeQUHEHUA, PEKOMEHAYETCS, YTOObI
OHM BXOoAWM B OETOH B Mpedenax 34aHus W CHapy»M, Ha COOTBETCTBYHOLLEN
BbICOTE Haf, YPOBHEM 3EMIIN.

C.3.4 MnHMmanbHyto Nrowaab NonepevyHoro CeYeHNst ANeKTPoa0B, BKIoYas BbIBOA
Ana coefuHeHus, BblIOMpalT B cooTBeTcTBUM ¢ Tabrnmuen 54.1. CoeguHeHus
[OIMKHbl  ObITb  HageXHbIMM U C  COOTBETCTBYIOLLWMMM  3NEKTPUYECKUMN
xapaktepuctmkamu (cm. 542.3.2).



C.3.5 Metannunyeckass apmatypa dyHOaMeHTa MOXHO UCMONb30BaTb B KayecTBe
arekTpoaa, Npu ycrioBun, YTo CoeUHEHUs yaoBneTBOpsaT TpeboBaHusam 542.3.2.
MasiHble coeduHEeHVst OOMycKawTCs TOMbKO C paspeLleHUsi MaBHOMo MHXeHepa
(apxuTekTopa) NpoeKkTa Ha OCHOBaHWW aHanu3a KOHCTPyKL UM 3gaHuns. CoeanHeHns,
C MpUMEHEHNEM MPOBOSIOYHON CTanbHOM OpPOHM He WCNOMb3ylT B KayecTBe
3aumTbl, HO MOMyT nogxoautb Ana  obecneyeHus  3NeKTPOMarHUTHOM
COBMECTUMOCTUN  MH(POPMALIMOHHBIX TEeXHONorMn. HanpspkeHHyto apmaTypy He
crnegyet MCNonb3oBaTh B KaYeCcTBe 3a3eMnnTensi.

Ecnm cBapeHHble ceTKW, caenaHHble W3 MpoBOAOB MEHbLUEro AMaMeTpa,
NPUMEHSAIOT AN9  apMUPOBaHUS, TO WX MOXHO MWCMNOMb30OBaTb B KadecTBe
9MIEeKTPOOOB, €CIM OHW HAOEXHO COoefuHATCA Oorblie Yem B OOHOW TOYKE C
BbIBOAOM MIM OPYrMMU YacTaMKU 3asemimTens, 4tobbl obecnevnTtb, No KpanHen
Mepe, Ty Xe camylo nnowaab NonepeyHoro CeYeHnsa Kak 9TO ykaszaHo B Tabrnuvue
54.1. MMHMManbHbIN AuaMeTp OTAENbHbIX MPOBOAHMKOB TaKUX CETOK AOSTKEH ObiTb
HEe MeHee 5 MM C YeTbipbMs COELVHEHMSIMU Mexdy BbIBOAOM M CETKON B
Pa3NMYHbIX TOYKAX KaXKaom CETKMW.

C.3.6 CoeouHeHne 3neKTPOO4OB He [AOSPKHO BbIMOMHATLCA TPaH3UTOM  Mexay
PasMUYHbIMKM  4acTAMU MPOTSHKEHHbIX dyHOamMeHTOB. B atom cnyyae, gns
obecnevyeHnss HEOBXOAUMBIX IMEKTPUYECKUX COEAUHEHUN, COEANHUTENN OOSMKHbI
ObITb YCTAHOBMEHbI BHE HETOHHOIO OCHOBAHMS.

C.3.7 3amoHonmnyeHHble B 6GETOH dyHOAMEHTHble 3a3eMnalpme 3MeKkTpoabl
oTAEenbHbIX ONop (Hanpumep, Npy CTpouTenbCTBE HOMNBbLUIMX NOMELLEHWI), OOSHKHbI
ObITb COEAMHEHbI C 3aMOHOMNMYEHHBIMU B 6ETOH (PyHOAMEHTHBIMW 3a3eMMSOLMMM
anekTpogamMu Lpyrmx onop, C MNPUMEHEHMEM COOTBETCTBYHOLLMX 3a3eMIISHOLLMX
NPOBOAHMKOB (CM. pa3gen C.4).

C.4 Bo3moxHble npobnemMbl KOPpPo3uu AN APYrux 3a3e MNeHHbIX YCTaHOBOK,
pacnonoXeHHbIX CHapYXu 3aMOHONMUYEHHbIX B 0eToH ¢yHAaAMEHTHbIX
3a3eMNALWKUX ANEeKTPoAOoB

CnegyeT yuutbiBaTb, 4YTO OObl4HaA cTanb (6€3 MOKPbITUS WM ropayero
UMHKOBaHWS) 3aMOHoNMYeHHas B 6OeToH obGnagaer  anekTpoOXMMUYECKUM
noTeHuunanoM, paBHbIM Meaw, 3arnybneHHon B rpyHT. CrnepoBaTernbHO, €eCcTb
OMNaCHOCTb AMNEKTPOXMMUYECKON KOPPO3UK, C APYrUM 3a3eMruTenem, BblMOSIHEHHOM
n3 ctamm un 3arnybneHHbIM B rPyHT BOMM3M doyHOaMeHTa U COeAUHEHHbIM C
3aMOHOSIMYEHHBIM B 6ETOH (PyHOAMEHTHbIM 3a3eMASIOWMM  3MeKTPO4OM. JTOT
apekT MOXHO Takxe HabrogaTb AN apMMPOBaHHbIX (PyHOAAMEHTOB OO0mMbLUMX
3aHuN.

Hukakon cTanbHOM anekTpod He cregyeT ycTaHaBnmBaTb B pyHTe BOM3M
GeToHHOro dyHaaMeHTa KpoMe 9feKTpoOoB, W3rOTOBMEHHbIX M3 HepXaBeroLen
cTanM WNM W3roTOBMEHHbIX APYrMM CMocoboM C XOpollen 3alwmTon OT Bharu.
[opsyee UMHKOBaHWeE, okpacka unu gpyrve nofobHble MOKPbITUS He 4OCTaTOuHbI
Ans 3Tux uenen. JononHuUTenbHbIe 3a3eMUTEN BOKPYr Y OKOSO Takux 30aHun He
cregyeT u3rotaBnvMBaTb M3 CTanM ropsvero LUUWHKOBaHWA Ans obecneveHus
AO0CTaTOYHOrO CpoKa Crnyxdbl 3TOM YacTu 3a3eMnuTens.

C.5 OkoH4yaHMe paboT NO YCTaHOBKE 3aMOHOJNINYEeHHbIX B 6eToH
dyHAaMeHTHbIX 3a3e MIAIOLWMX NEeKTPOAOB

C.5.1 Tlocne nNOAroTOBKM 9NEKTPOAOB W/MMM COeaguMHEHHOW apmaTtypbl, nepeg
3armBkon ©eToHa, crnegyer MNOArOTOBUMTb  COOTBETCTBYOLWME  OOKYMEHThI.
[oKymMeHTbl OOSDKHBI coaepXaTb OnucaHue, nnaHbl 1 doTorpadum n BbiTb
BKIOYEHbI B COCTAB OCHOBHOMO KOMMJIEKTa JOKYMEHTOB 3SIEKTPUYECKON YCTAHOBKU
(cm. [7]).



C.5.2 beToH, NnpumeHsiemMbIn Ans dyHOAAMEHTa, OOSPKEH coaepxaTb He MeHee 240

Kr uemeHTa Ha 1m3 GeToHa. Y GeToHa [OomkHa OblTb COOTBETCTBYHOLLASA
nony>xvakas KOHCUCTEHL WS, YTOObI 3aNofHUTEL BCE NOSIOCTW, PACMOSIOKEHHbIE HUXKE
3I1EeKTPOOOB.

NMpunoxeHue D (cnpaBo4Hoe). 3azemnsaoLwme
3NeKTpoAbl B rPYHTE

MpunoxeHne D
(cnpaBo4Hoe)

D.1 O6wme 1PeboBaHMA

ConpoTuMBeHne 3a3eMnsOLEro 3N1eKTpoAa 3aBUCUT OT ero pasamepa, qopmbl 1
yAENbHOr0 COMPOTMBIIEHUSI TPYHTA B KOTOPbIA €ro 3arnyonawTt. OTo yaenbHoe
COMPOTMBIIEHME YaCTO U3MEHSIETCA MO ANNHE U rMyOuHe.

YaenoHoe conpoTuBrieHMe no4Bbl BblpaxaeTcss B Omax - COnNpoTUBrEHUE

LUnMHApa NnoLwwaabo NonepevHoro cedeHns ocHoBaHus 1 M2 1 anvMHon 1 m.

XapakTep MNOBEPXHOCTU W  PaCTUTENbHOCTM MOXET AaTb  HEKOTOPYHo
NMHOPMaLN0 OTHOCUTENLHO Gonee unu MeHee GnAroNPUATHOM XapakTEPUCTUKK
noyBbl ONA  yCTaHOBKM 3a3emmmtens. bornee HagexHas  uvHdopmaums
obecneynmBaeTca MNpU HanmMuMM pesynbTaToB U3MEPEHWA Ha  3a3eMISHLLMX
3neKkTpogax, ycTaHOBIEHHbIX B MO40OHOM NoYBe.

YneneHoe conpoTMBIIEHME NOYBbI 3aBUCUT OT BIIAXHOCTU M TemnepaTypbl, oba
9TW napameTpa U3MEHATCA B TeyeHue roga. BrnaxHoOCTb - noa BrMSIHUEM
rpaHynMpOBaHNA NOYBbLI U €€ NOPUCTOCTW. [NpakTnyeckn, yaenbHoe ConpoTMBIEHNE
MOYBbI YBENMHYMBAETCSA NP YMEHbLLEHUN BITAXKHOCTM.

[PYyHTbI B 30HaX NOATONSIEHMST PEK, KaK NpaBuUIio, He NOAXOAAT ANA YyCTPOUCTBa
3azemnuTenen. OTU TPYHTbl COCTOAT M3 KaMEHHOW OCHOBbI, SIBMISAKOTCS CUIbHO
NPOHMLAEMbIMW W JErKo 3aTonnsTCs OTGMUNBTPOBAHHONW BOAOW C  BbICOKUM
yaenbHbIM  CONpoTMBIEHMeEM. B aToM cnyvyae [JOmkHbl  yCTaHaBnMBaTbCA
rmyOVHHbIE 3NeKTpoAbl, 4YTOObl OOCTUrHYTb Gonee rnyboKuX CroeB rpyHTa, Yy
KOTOPbIX MOXET ObITb Nny4yLlas NPOBOAMMOCTb.

Mopo3 3Ha4MTENbHO YBENMYMBAET yAENbHOE COMPOTUBIEHME MOYBbI, KOTOPOE
MOXET OOCTUraTb HeCKomnbkux Toicay OM B 3aMOpPOXEHHOM crioe. TonwmHa 3Toro
3aMOpPOXEHHOIO CIosi B HEKOTOPLIX 0BnacTax MOXeT COCTaBUTb OAMH METP U
Oonee.

3acyxa Takxe yBenuuuBaeT yaerbHOe CONpoTUBMEHNE NoYBbl. AGEKT 3acyxu
MOXeT HabniogatbCAa B HeEKOTOpbIX obriacTax Ao rmybuHbl 2 M. 3HayeHus
yAENbHOro COMNPOTUBIIEHUS MPU TaKUX YCIOBMSAX MOMyT ObiTb Takoro e nopsiaka
Kak 1 BO BpeMs MOpo3a.

D.2 YaenbHoe conpotMBreHMWe rpyHTa
Tabnmuya D.54.1 paet uHoOpMaLno O 3HaYEHUAX yaeSNbHOrO COMPOTUBIEHUS A5
onpeaeneHHbIX TUNOB NOYBbI.

Tabnvua D.54.1 - YgenbHoe conpoTuBneHme



XapakTepucTuKa rpyHTa

Y nensHoe conpoTuBIiEHNE,

Om
BornoTtucTasa 3emnsa OT10mMpo 30
AnnoBun 20-100
MeperHom 10-150
BnaxHbin Topd 5-100
Msrkas rmvHa 50
3BecTkoBas rmmMHa n ynnoTHEHHas rmmvHa 100-200
FOpckuin meprernb 30-40
["MWHNCTBLIN Necok 50-500
KpeMHuCTbIN necok 200-3000
"onast kameHHas nodsa 1500-3000
KameHHas no4sa nokpbiTas fyrom 300-500
Msirkuii M3BECTHSK 100-300
YNNOTHEHHHbIN U3BECTHSK 1000-5000
[MopuCTbIN M3BECTHSIK 500-1000
KpucTtannmyeckumn crnaHey, 50-300
KpucTtannuyeckun crnaHew, co crnogou 800




['paHnT N necyaHuk corracHo noroge H 1500-10000

['paHUT N CUNBHO M3MEHEHHDBIN NEeCYaHUK 100-600

N3 tabnmubl D.54.2 BUOHO, YTO yAenbHOe COMpOTUBIIEHME MOXET U3MEHUTLCS
B 3HAYUTENbHOW CTeneHu, AN TOro e caMmoro Tuna rpyHTa.

B nepsom npubnmieHun CONPOTMBIIEHWE MOXET OblTb BbIYUCIIEHO C
NPUMEHEHNEM CPEeAHNX 3HaYeHUn Tabnmubl D.54.2.

Tabrmuya D.54.2 - NameHeHre yaenbHOro COnpoTUBIEHMS AN pa3fnMYHbIX TUMOB
rpyHTa

XapakTepucTuka rpyHTa CpenHee 3HayeHWe yaensHoro
conpoTtumeneHnsi, Om

XKupHasa naxoTHasi 3emnsi, BNaXXHbIN 50
HaCbIMHOWN PYHT

begHasa naxoTHas 3emns, rpaBui, rpyobin 500
HaCbINHOW PYyHT

["OnbI KAMEHUCTBIN IPYHT, CYXOW, 3000
MOHOSUTHbIE CKarbl

OueBnOHO, YTO BbIYMCIIEHUS, COEMNAaHHbIE UCXOAS TOMbKO M3 3TUX 3HAYEHUN,
palT  cyrybo npubnmsnTenbHoe 3HaYeHWe COMPOTMBIIEHUSA  3a3EMIISHOLLErO
anekTpoga. [lpumeHsisa dopmyny, npuBedeHHyto B pasgene D.3, uamepeHue
COMPOTMBIIEHMST  MO3BOMSIET  OUEHWTb  CpegHee  3HayeHve  yaerbHOoro
COMPOTUBIIEHMS TPYHTA, YTO MOXeT ObiTb MNOMe3HbiM ANs AanbHenwmx pabdor,
BbIMOSIHEHHbIX B MOAOOHbLIX YCIOBUSX.



D.3 3azemnsowme aneKkTpoAbl 3arnyorneHHble B rpyHT. HoMmeHknartypa
3azemnsoume anekTpoabl 3arnybreHHbIe B IPYHT MOryT ObiTb BbIMOMHEHbI M3:

- CTanm ropsi4ero LMHKOBaHus,

- cTanM B MeHon oborouke,

- CTanm ¢ MegHbIM NOKPbITUEM,

- HepXXaBeloLen cTanu,

- ronown megu.

CoeavHeHna mexay pasnMyHbiMM MeTariaMyM He OOIPKHbl OblTb B KOHTaKTE C
noyBow. He crnegyeT NpMMeHsiTb Apyrie MeTannbl 1 Cnnasbl.

MuHManbHasa TonwMHa M AMaMeTpbl Aetanen NpUHMMAarTCs Ans 0OblYHbIX
PUCKOB XMUMWYECKOro U MexaHudeckoro ctapeHus. OgHako, 3Tu pasmepbl MOryT
OblTb HE AOCTATOYHbIMW B CUTYyauMsiX, [4e MPUCYTCTBYIOT CYLLECTBEHHbIE PUCKU
Koppo3uun. C TakuMm puckamm MOXHO BCTPETUTLCS B NOYBAX, A€ pacnpoCTpaHsoT
onyxgalowme TOKM, HanpuMep BO3BpaTHblE TOKWM MOCTOSIHHOTO TOKa B Lensix
3NEKTPUYECKON TAMM unm BOMM3M YCTAHOBOK KaToAHOW 3aumTtbl. B aTOoM cny4yae
AOIDKHbI ObITb NPUHATLI cneunanbHble Mepbl MPegoCTOPOXHOCTY.

3azemnaoume anekTpoabl AOMKHbI ObiTb 3arnybneHbl B CaMblX BRaXHbIX
yacTax rpyHTa. OHM OO0SMKHbI ObITb pacnonoXeHbl BAanM OT CBariok OTXOAOB, fae
BO3MOXHA  unbTpauus, Hanpumep, 9SKCKPEMEHTOB, XWOKMX  yaobpeHun,
XUMUYECKMX NPOAYKTOB, KOKCa, U T.4., KOTOPbIe MOIYT UX pa3beCcTb U pacnosioxXeHbl
MaKCUMarnbHO Janeko OT OXMBIEHHbIX MECT.

D.3.2* OueHKa conpoTMBEeHUs 3a3eMIAOLLEro aneKTpoaa

* Hymepaumnsi cooTBeTCTBYeT opurmHany. - [pumevaHue msrotosutens 6asbl
AaHHbIX.

a) opn3oHTanNbHO NPOSOXEHHbIN NOA, 3eMeN NPOBOAHUK

ConpoTusreHue 3a3emMnsatoLLero anekTpoga &, 06pasoBaHHOrO ropu3oHTanbHO
MPOSIOXKEHHbIM MO, 3eMrfiel NPOBOOAHUKOM (CM. 542.2.3 n Tabnuuy 54.1), moxeT
ObITb NPUBAM3UTENBHO paccYUTaHo no opmyne

Ranl
7

roe P - yaenbHOE COonpoTuBIiIEHNE NOo4BHhblI, Owm;

L - ONWHa TpaHLLEN, 3aHATON NPOBOAHUKOM, M.

CnegyeTt OTMETUTb, YTO YKNagKa NPOBOA4HMKA B TpaHLUEe U3BUIIUCTbIM MyTem
He A4aeT 3aMEeTHOro CHKEHNSI COMPOTMBIIEHNST 3a3EeMIAIOLLIErO SieKTpoaa.

[MpakTn4eckun, 3TOT NPOBOAHUK MOHTUPYETCH ABYMS pasfinyHbIMK crnocobamu:

- (byHOaMeHTHbI  3a3emMnmTenb  34aHusA:  3a3emnalowme  3neKTpoabl
yKrnaablBalT B BWAE 3aMKHYTOMO KOHTypa MO nepumeTpy 3paHuda. Ero anuHy
MPUHUMALIOT paBHOW NEPUMETPY 34aHNS;

- TpaHLWeW: NpPOBOOHMKM MNPOKMadbliBaldT nNog 3emrfien  Ha  rnybuHe
Npnbnn3nTensHo 1 M B cneymanbHbIX TpaHLWesNX, BbIPbITbIX 4115 3TOW LIENW.

TpaHwen He crnegyeT 3anofHATb KaMHAMW, NensioM  unnm  nogo6HbIMU
MaTepuanamu, a creayet 3anorHATb 3eMSIEN, CNOCOOHOM COXPaHSTb BIaXXHOCTb.



b) NponoxeHHble Noa 3emnen Nonochl

Ons obecnevyeHna xopowero KOHTakTa [ABYX MOBEPXHOCTEN C [PYHTOM
CMSOLLHbIE NOMOChI CrieayeT YroXuTb BepTUKanbHoO (Ha pebpo).

Monocbl OOmMKHLI ObITb MPOSIOXEHbI MOA, 3eMnen Takum obpas3om, YTobbl KX
BEPXHWUI Kpaw pacnonarancs npubnmsnTensHo Ha rnyéuHe ogHoro MeTpa.

ConpoTtmBneHne £ MNPOMIOKEHHOro MoA 3emsier 3a3eMsoLwero anekTpoga B
BME NOMOChl Ha JOCTaTOYHOM ryBunHe Npubn3nTENbLHO paBHO

Rt
I

roe F - ygenbHoe conpoTtusnieHune rpyHta, Owm;
L - nepumeTp norocsl, M.

C) OnekTpoabl YCTAHOBIEHHbIE BEPTUKANbHO Nnog 3emrien

ConpoTuBreHue & BepTuKarnbHO pacnorioXeHHOro Nnof 3emren 3a3emnsioLLero
anektpoga (cM. 54223 u Tabrmmuy 54.1) moxeT ObiTb NPUBNU3UTENBHO
paccymnTaHo no copmyre

R=E,
L

roe F - ygenbHoe conpoTusneHune rpyHta, Owm;

L - AnvHa cTepXxHA Unn KaHana, m.

Ecnun cywecTtByeT puMcK MOpo3a Wiu 3acyxu, OfvHa CTepxHen AormkHa ObiTb
yBernuyeHa Ha 1 unm 2 m.

3HayeHve COMpOTUBIEHUS 3a3eMMAIOLWEro 3MeKTpoAa BO3MOXHO YMEHbLUMTL
nyTeM COeOUHEHNS HECKOMbKUX BepTUKamnbHbIX CTEepXHEeW napannenbHo, Ha
paccTosHUM Opyr OT Apyra paBHOM [AfMHE OOHOMo CTepXHs, B Cryvae, ecru
NPUMEHSIIOT ABa unm 6onee cTepxHs.

JononHuTensHo YCTaHOBJIEHHbIE ASVHHbIE CTepXHN, y4uTbIBas
HEeOQHOPOAHOCTb  [PYHTA, MOryT [OOCTUrHYTb [OPU3OHTA C  HU3KUM UMK
He3HayuTeNbHbIM YaerbHbIM COMPOTUBIIEHVEM.

D.4 MeTannuyeckue KOJTOHHbI KakK 3a3eMIsilowme a51eKTpoabl
MeTannuyeckne  KOJOHHbI, BXogsaume B METarroKOHCTPYKLUMIO 1
pacnosioXXeHHble B FPYHTE Ha onpedeneHHoW rnybuHe, MOXHO MCMNoNb30BaTb B
KadecTBe 3a3eMSIoLLEro afekTpoaa.
ConpotuBneHne £ pacnofiokeHHON NOA 3emSien MeTariMYEeCKOM KOJSIOHHbI
MOXeT BbITb NPUBN3NTENBHO paccYMTaHo Nno opmyre

8 a5
R=07366=1 —,
T 2210 ]

roe P - yaenbHoe conpoTueneHue rpyHta, Owm;
I - pacnornoxeHHas nog 3emrew AMHa KONMOHHbI, M;

d - QuameTp uunuMHOpa, ob6pasoBaHHOrO KOMOHHOW, M. Psa coeauHeHHbIX
KOJTOHH, PachorioXeHHbIX BOKPYr 34aHWUs, AalT COMPOTMBIEHME TOrO e Mopsiaka,
4YTO 1 PyHOAMEHTHbIE 3a3EMIUTENN.

3amMoHonMuMBaHMe B 6ETOH He UCKIoYaET BO3MOXHOCTb NMPUMEHEHMS KOMOHH
Kak 3a3eMrsiiolyX SMEKTPOAOB M HEe CYLUECTBEHHO W3MEHSIET COMPOTMBEHWNE
3a3eMIISOLLIEro 3MekTpoaa.



NMpunoxeHnue A (cnpaBo4yHoe). CBegeHusa o
COOTBETCTBUM CCbINOYHbLIX MEXAYHapPOAHbIX
CTaHAApPTOB CCbINTIOYHbIM HaUUOHarNbHbIM
ctaHgapTtam Poccunckou Pegepauunn (v
AEUCTBYHOLLMM B 3TOM KayecTBe
MeXrocyaapcTtBeHHbIM cTaHaapTam)

Mpunoxenne JA
(cnpaBo4Hoe)

Tabrmua A1



O6o3Ha4yeHne
CCbIJTIOYHOrO
MeXayHapoaHOro
cTaHgapTa

CreneHb
COOTBETCTBUA

O0603Ha4YeHVe N HaumeHoBaHue
COOTBETCTBYHLLETO HaLMOHArbHOro
cTaHagapTa

MOK 60364-4-41:2005

IDT

[OCT P 50571.3-2009 (M3K 60364-4-

41:2005) "3neKkTpoycTaHOBKM
HU3KOBOSMbTHbIE. YacTb 4-41.
TpeboBaHusa gna obecnevyeHunst
B6e3onacHocTW. 3awmTa OT nopaxeHusi
ANEeKTPU4ECKNM TOKOM"

M3K 60364-4-44:2007

IDT

FOCT P 50571-4-44-2011 (M3OK 60364-
4-44:2007) "OneKTpoyCcTaHOBKM
HM3KOBOSbTHbIE. HacTb 4-44.
TpeboBaHus onst obecneveHms
©e3onacHocTu. 3awmTta OT OTKITOHEHWI
HaMNpPsPKEHUS N 3NEKTPOMAarHUTHbIX
nomex"

MOK 60364-5-51:2005

DT

FOCT P 50571.5.51-2013 (M3K 60364-
5-51:2005) "3neKkTpoyCTaHOBKWN 34aHWN.
YacTtb 5-51. Bbib6op 1 MoHTax
anekTpoobopynoBaHus. Obume
TpeboBaHnsa"

MOK 60439-2:2005

MOD

[OCT P 51321.2-2009 (MGK 60439-
2:2005) "YcTponcTBa KOMMMEKTHbIe
HU3KOBOSbTHbIE pacnpeaeneHns u
yrnpasneHus. YacTb 2.
[ononHuTtenbHble TpeboBaHms K
LumMHonpoBogam"

MOK 61439-1

IDT

FOCT P MGK 61439-1-2012
"YcTponcTBa KOMMIEKTHbIE
HM3KOBOJSIbTHbIE pacnpeaeneHns 1
ynpasneHus. Yactb 1. Obuwme
TpeboBaHns"

MOK 61439-2



http://docs.cntd.ru/document/1200082275
http://docs.cntd.ru/document/1200087201
http://docs.cntd.ru/document/1200108792
http://docs.cntd.ru/document/1200076429
http://docs.cntd.ru/document/1200100294

M3K 60724 IDT FOCT P M3GK 60724-2009
"MpenenbHble TemnepaTypbl
areKkTpu4eckux kabenen Ha
HOMUHarbHOE HarnpsXXeHe HanpsXxeHus
1 kB (Um=1,2kB) n 3 kB (Um = 3,6 kB)
B YCITOBUSIX KOPOTKOIO 3aMblkaHns"

MOK 60909.0 NEQ FOCT 28249-93 "KopoTkune 3amblKaHus
B aNieKTpoycTaHoBkax. Metogpbl
pacyeTa B 3NEKTPOYCTaHOBKaX
nepemMeHHOro Toka HanpshkeHnem ao 1
kB"

NEQ FOCT P 52736-2007 "KopoTkune
3aMblKaHUS B 351EKTPOYCTaHOBKAX.
MeToabl pacyeTa
3MEKTPOAMHAMNYECKOTO U
TEPMUYECKOro AenCcTBUA Toka
KOPOTKOro 3amblkaHns"

M3K 60949 DT FOCT P MOK 60949-2009 "Pacuyet
TEPMUYECKN A0MYCTUMbIX TOKOB
KOPOTKOrO 3aMblKaHUS C y4ETOM
HeagnabaTnyeckoro HarpeBa"

MOK 61140 DT FOCT P MGK 61140-2001* "3awumTa oT
NOPaXXeHUs1 SNEKTPUHECKUM TOKOM.
O06wWwme nonoxeHus no besonacHocTy,
obecne4ynBaemom
anekTpoobopyaoBaHNeEM 1
3N1eKTPOYCTaHOBKaMU B MX
B3anMocBs3N"

* BeposATHO, owmbka opurnHana. Crneayet untath: [OCT P M3K 61140-2000. -
MpymeyaHne narotoButenst 6asbl aHHbIX.

M3K 61534-1 - *
M3K 62305 (Bce DT FOCT P MOGK 62305-1-2010
yacTtwn) MeHeXMeHT pucka. 3awmra ot

MonHuK. YacTtb 1. O6wme npuHLmnbI

[OCT P M3K 62305-2-2010
MeHeoXMeHT pucka. 3awmTa oT
MonHun. YacTtb 2. OueHka pucka



http://docs.cntd.ru/document/1200072857
http://docs.cntd.ru/document/1200004630
http://docs.cntd.ru/document/1200052839
http://docs.cntd.ru/document/1200072856
http://docs.cntd.ru/document/1200017996
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MOK 62305-3:2006 - *

*

CootBeTcTBYlOUMI  CTaHOapT oOTcyTcTByeT. [lo ero  yrBepxaeHus
pekoMeHayeTCca  UCMOfb30oBaTb MNEpPeBOS Ha  PYCCKUA  £3blK  LaHHOMO
MeXOyHapoaHoro ctaHgapTta. [lepeBoa AaHHOro MeXaoyHapo4HOro cTaHgapTa
HaxoauTca B depepanbHOM  MHAOPMALMOHHOM  GOHOE  TEXHUYECKMX
pernaMeHToB 1 CTaHOapTOB.

MpymeyaHue - B HacToswen Tabnmue ncnonb3oBaHbl Cregyowme YCoBHbIe
0603Ha4YeHns1 cTeneHn COOTBETCTBMUSA CTaHAAPTOB:
- IDT - ngeHTn4YHbIE CTaHAapThI;
- MOD - moandmumnpoBaHHble cTaHAapThI;
- NEQ - HeakBMBaneHTHblE CTaHAAPThI.

Bbubnuorpacpusa




[1]

[2]

[3]

[4]

[3]

[6]

[7]

[8]

M3K 60050-
826:2004

M3K 60050-

195:1998

M3K 60079-0

M3K 60079-14

MOK 60364-4-43

M3K 60364-5-52

M3K 60364-6

MOK 60364-7-
701:2006

MexgyHapoaHbI - AnekTpoTexHunyeckui CrioBapb -
YacTb 826: SnekTpuyeckme yctaHoBkm ((International
Electrotechnical Vocabulary - Part 826: Electrical
installation)

MexgyHapogHbIn - AnekTpoTexHunyeckui Criosapb -
Uactb 195: 3asemneHve n 3awpmra OT MNOpPaXeHus
3NEeKTPUYECKNM TOKOM (International
Electrotechnical Vocabulary - Part 195: Earthing and
protection against electric shock)

B3apbiBoonacHble cpeabl - YacTtb 0: O6opynoBaHue -
O6wpye TpeboBaHua (Explosive atmospheres - Part O:
Equipment - General requirements)

BapbiBOONacHble cpenbl - Yactb 14:
MpoekTupoBaHme, BbIOOP U MOHTaX 3NEKTPUYECKMX
ycTaHoBOK (Explosive atmospheres - Part 14:
Electrical installations design, selection and
erection)

H13KoBOMbTHbIE 3MEKTPUYECKME YCTaHOBKM - YacTb
4-43: 3awuta ona obecne4vyeHuss 6e3onacHocTn -
3awmta o T cBepxTtoka (Low-voltage
electrical installations - Part 4-43: Protection fo

safety - Protection against overcarrent)

HW3KOBOSMbTHLIE 3NIEKTPUYECKME YCTAHOBKM - YacTb
5-52: BbIGOp W MOHTax anekTpoobopyaoBaHuUs -
OnektponpoBogku (Electrical installation of buildings.
Part 5-52. Selection and erection of electrical
equipment. Wiring systems)

HW3KOBOSMBTHLIE 3NIEKTPUYECKME YCTAHOBKM - YacTb
6: NcnbiTaHna (Low-voltage electrical installations -
Part 6: Verification)

HW3KOBOMbTHLIE 3NIEKTPUYECKME YCTAHOBKM - YacTb
7-701:  CneumarnbHble YCTaHOBKM WM MecTa
pacnonoxeHnsi - [oMeLleHUs BaHHbIX M AYLIEBbIX
(Low-voltage electrical installations - Part 7-701:

Requirements for special installations or locations -
Locations containing a bath or shower)



[O] M3K 60702-1 Kaberm ¢  MuWHepanbHOW u3onsauumenm H a
HOMWHanNbHoOe HanpsikeHne He 6onee 750 B - YacTtb
1 - Kabenn (Mineral insulated cables and their
terminations with a rated voltage not exceeding 750 V.
- Part 1. - Cables)

[10] DIN 18014:1994 3asemmmtenm  oyHoameHTHole  (Foundation earth
electrode)

YOK  696.6:006.354 OKC 29.020 EO8
OKCTY 3402

91.140.50

KnioueBbie crosa: AJIEKTPOYCTAHOBKN, HWU3KOBOJIbTHbIE, 3a3eMiidlolpme
yCTpOVICTBa, 3aunMTHble NPOBOAHUKN N MPOBOAHWKU YypaBHMBaAHUA NOTEHLMarnos,
rMaBHbIA  3a3EeMISIIOLLMIA  32KUM, ANekKTpnvyeckaa HenpepbiBHOCTb 3allUTHbLIX
npoBOAHNKOB

ONEKTPOHHBIN TEKCT JOKYMEHTA
nogrotosreH 3A0 "Kogekc" n cBepeH no:
odmumanbHOe n3gaHme

M.: CtangapTtuHdopm, 2014
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