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M3K 60364-5-54:2011

HAUWOHANbHbBLIN CTAHOAPT POCCUMNCKOW SELEPALUNMN

SJIEKTPOYCTAHOBKW HN3KOBOJ/IbTHbLIE
YacTb 5-54
3azemnsoLLMe YCTPOCTBA, 3alUTHbIE NMPOBOAHUKN U 3aLLUNTHbIE
NPOBOAHWKWN yPaBHMUBAHUS MOTEHLNAN0B
Low-voltage electrical installations
Fart 5-54: Selection and erection of electrical equipment.
Earthing arrangements, protective conductors and protective bonding

conductors

[arta BBegeHusa - 2015-01-01
541 O6uwuwe cBefeHUs

541.1 O6nacTb NPUMeHeHUA
HactoAawwmiA cTaHgapT YycTaHaBnuBaeT TpeboBaHMSA K 3a3eMNAOLWUM
yCTpPOMCTBaM, 3alMTHbIM NPOBOAHWUKAM U 3alUTHLIM NPOBOAHMKAM YPaBHUBAHUSA
noTeHLManos, NpUMeHsembIX ana obecneyeHus 6e3sonacHocTH B

3/IEKTPOYyCTaHOBKax.

541.2 HopMaTUBHbIE CCbIJIKK

MepeuncrneHHble HUXe CCbINIOYHbIE LOKYMEHTbI ABMAOTCA 0653aTe/IbHbIMU
npv NPUMEHEHUW HaCcToAWero craHgapta. [nAa  JaTMpOBaHHbLIX  CCbIIOK
NMPUMEHAETCA TONbKO YKa3aHHOe wu3fjaHWe COOTBETCTBYHOLLEN0 HOPMATUBHOIO
LOKYMEHTA.
Ons HeaTMPOBaHHbIX CCbIIOK NpUMeEHseTCs nocnepHee nsgaHve
COOTBETCTBYIOLLEr0 HOPMaTUBHOIO JOKYMEHTA.

W3aaHre ogmumansHoe
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M3K 60364-4-41:2005 OnekTpu4eckue yCcTaHOBKM 3haHuil. YacTtb 4-41.
3awwmTa ana obecneyeHns 6esonacHocTu. 3awmTa OT anekTpuyeckoro ygapa (IEC
60364-4-41:2005 Low-voltage electrical installations - Part 4-41: Protection for
safety - Protection against electric shock)

MO3K 60364-4-44:2007 OneKTpUYECKNe YCTAHOBKM HU3KOT0o Hamnps>KeHus.
UacTb 4-44. 3awmta ana obecrneyeHmss 6GesonacHoCTW. 3awmrta OT  Pe3Kmx
OTK/OHEHWUI A HAMPSHXKEHUA U 31eKTPOMarHUTHbIX Bo3MyleHuid (IEC 60364-4-
44:2007 Low-voltage electrical installations - Part 4-44: Protection for safety -
Protection against voltage disturbances and electromagnetic disturbances)

M3K 60364-5-51:2005 3neKTpuyeckme ycTaHOBKM 3aaHuiA. YacTb 5-51.
Bbibop 1 MOHTaX anekTpoobopygoBaHusa. Obwme npasuna (IEC 60364-5-51:2005
Electrical installations of buildings - Part 5-51: Selection and erection of electrical
equipment - Common rules)

M3K 60439-2 Annapatypa KOMMYTauuMOHHas U MeXaHW3Mbl ynpaBieHUs
HW3KOBOJIbTHbIE KOMM/EKTHble. YacTb 2. YacTHble TpeboBaHMS K cuUCTEMaM
co0opHbIX WuH (wuHonposogam) (IEC 60439-2 Low-voltage switchgear and
controlgear assemblies - Part 2: Particular requirements for busbar trunking
systems (busways))

M3K 61439-1 AnnapaTypa KOMMYyTaumMOHHasa M MeXaHW3Mbl YNpaBneHus
HU3KOBO/IbTHble KOMMNEKTHble. YacTb 1. O6uwme npasuna (IEC 61439-1 Low-
voltage switchgear and controlgear assemblies - Part 1 General rules)

M3K 61439-2 AnnapaTypa KOMMYTauWOHHasA M MeXaHW3Mbl YMpaBneHus
HWU3KOBO/IbTHbIE KOMM/IEKTHbIE. Yactb 2. KomnnekTHble  cuioBble
KOMMYyTaUMOHHasA annaparypa v mexaHusmbl ynpasneHus (IEC 61439-2 Low-
voltage switchgear and controlgear assemblies - Part 2: Power switchgear and
controlgear assemblies)

M3K 60724 TemnepaTypHble npefenbl KOPOTKOro 3aMblKaHusd  And

3NEKTPUYECKNX Kabeneih Ha HOMMHanbHble HanpskeHns 1 kB (Um=I1,2KB) n 3 kB
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(Um = 3,6 kB) (IEC 60724  Short-circuit temperature limits of electric cables

with rated voltages of 1kV (Um = 1,2 kV) and 3 kV (Um = 3,6 kV))

M3K 60909-0 Toku KOPOTKOrO 3amblKaHWsA B cUCTeMax TpexgasHoro
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 Pacuet TepMUYECKN AONYCTUMbIX TOKOB KOPOTKOIO 3aMblKaHMA
C y4yeTom Heagmabatuuyeckoro Harpesa (IEC 60949 Calculation of thermally
permissible short-circuit currents, taking into account non-adiabatic heating
effects)

M3OK 61140 3awuTta OT MNOPaXeHUs 3NeKTPUYECKUM TOKoM - O6Lune
acnekTbl, CBA3aHHble C 3/1EKTPOYCTaHOBKamMu W 3anektpoobopyposaHuem (IEC
61140 Protection against electric shock. Common aspects for installation and
equipment)

M3K 61534-1 Cuctemsl WMHONpoBoaoB. Yactb 1. O6uime TpeboBaHUA
(IEC 61534-1 Powertrack systems - Part 1. General requirements)

M3K 62305 (Bce uactu) 3awmta oT monHum (IEC 62305 (all parts)
Protection against lightning)

M3K 62305-3:2006 3awwmta OT MOAHMM. Yacte 3. dusnyeckue
NOBPEXAEHNS1  KOHCTPYKUWMMA 1 omacHocTb ans  XusHu (IEC  62305-
3:2006Protection against lightning - Part 3: Physical damage to structures and life
hazard)

541.3 TepMuUHbI 1 onpegeneHus

541.3.1 oTKpblTad npoBofdawan 4YacTb (exposed-conductive-part):
JocTynHas [na npuKacaHMs NpPOBOAAWAs 4acTb 060pyAoBaHMSA, KoTopas
HOPMaNbHO HEe HaxoAUTCA MO HanpsKEeHWeM, HO MOXET OKasaTbCsi Nof
HanpsHKeHWEM NpY NMOBPEXAEHUN OCHOBHOM M30MALMUN.
(M3K 60050-826:2004, cTaThst 826-12-10] (1]

541.3.2 CcTOpOHHAA npoBoAAwWas 4acTb (extraneous-conductive-part):

HDOBO,CI'FILLI,aFI 4acCTb, He ABMA0WaAaCa 4acTbiO 3!16KTpVIHECKOI7I YCTaHOBKWM, HO

3
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KOTOpas MOXET HaxOAMTbCS MOJ 3/EKTPUYECKMM MOTEHLUMAIOM, KakK MpaBuso,
MOTEHLMAIOM NI0Ka/IbHON 3eMn.
IM3K 60050-826:2004, cTatbs 826-12-111111

541.3.3 3asemnsawWwmMii  anekTpos (3asemnuTens) (earth electrode):
MpoBoaswias 4YacTb, KOTOpas MOXeT ObiTb MOrpy>XeHa B 3eMAl0 WM B
crneuunanbHy0 NPOBOAALLYIO cpefy, Hanpumep 6eTOH UK Yrofb, U HAX0AALWancs B
3NEKTPUYECKOM KOHTaKTe C 3eM/eid.

IM3K 60050-826:2004, ctaTbsi 826-13-05, M3m. 1]

541.3.4 3aMOHO/INYEHHbLIN B 0ETOH (YHAAMEHTHbIA 3a3eMAUTeNb
(concrete-embedded foundation earth electrode): 3asemnstowmnii 3NeKTPoOA,
Kak npasuno, B BUAE 3aMKHYTOr0 KOHTYpa, 3aMOHONNYEHHbIA B 6GETOH
[M3K 60050-826:2004 IEC, cTaTtba 826-13-08, M3m.) [11

541.3.5 3arny6neHHbIN B TPYHT PyHAAMEHTHbIV 3a3emnuTens (soil-
embedded foundation earth electrode): 3azemnsawOWwmMin  3NeKTPOA, Kak
npaBuno, B BUAE 3aMKHYTOrO KOHTypa, 3arfy6/leHHbli B TPYyHT nojg
(pyHAaMEHTOM 34aHUA
[M3K 60050-826:2004, cTaTbst 826-13-08, M3m.] [1]

541.3.6 3awWuTHbIA nNpoBOAHUK (protective conductor): [MpoOBOAHMK,
npefHasHauyeHHbIi  AnA  Ueneld 6e30MacHOCTW, Hanpumep, AN 3aWWTbl  OT
MOpPaXeHMA 3NeKTPUYECKM TOKOM.

[M3K 60050-826:2004, cTtaTbst 826-13-22L11]

MpumeuyaHwue — lMOHATME «3ALWMTHbIA NPOBOAHUK» BK/OYAET B Ce6s 3alUTHbINA

NPOBOAHUK YpaBHMUBaHUA NOTeHLUMaN0B, NPOBOAHUK 3allUTHOIo 3a3eM/ieHnAaA " SaBGMﬂﬂIOLU'I/II‘/'I

NPOBOAHUK, KOrga nx npuMeHAT 414 3alUTbl OT NMNOPaXKEHUA INEKTPUYUHECKNM TOKOM.

541.3.7 3aWNTHbIA NPOBOJHUK ypaBHUBaHUA MOTeHUWanoB (protective
bonding conductor): 3awWuWTHbIA MPOBOAHUK, MpefHA3HAYEHHbIA ANS 3aWUTHOIO
ypaBHWBaHWA MOTEHLMASOB.

IM3K 60050-826:2004, ctatba 826-13-24) [1]
541.3.8 3asemnsawwmii nposofHuK (earthing conductor): [MpoBOAHUK,

CO37al0LLMIA SNEKTPUYECKYIO LiENb WK €e YacTb MPOBOASLLE LEenu MeXy AaHHOM

4
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TOYKOW CUCTEMbl WM  YCTAHOBKW, WAM 06GOPYAOBAHMS U 3a3eMASAIOLWUM
3NEKTPOAOM WK 3a3CMINTENEM.

IM3K 60050-826:2004, ctaTba 826-13-12, U3m.] [1]

MpwuMmeduyaHMWe— B HacToAwWweM cTaHfapTe Mo 3a3eMNAOWMUM MPOBOAHMKOM
NOHMMaKT NPOBOAHUK, KOTOPbIA COEANHAET 3a3eMIMTeNb C TOYKON ypaBHMBAHMA NOTEHLMAN0B,
KaK NpaBuo, C F/1aBHOW 3a3eMNSAOLWEN LLUNHOA.

541.3.9 rnaBHbIN 3a3eMNAOLWNIA 3aXnUM (LWKnHa) (main earthing terminal):
3akum  (WwmnHA), aBnalWMiAca(asca) 4YacTbio  3a3eMAKOLLIEr0  YCTPOCTBa
YCTaHOBKM U obecneymBatoLinii(as) npucoefuHEHNEe HECKOMbKMX NMPOBOAHMKOB C
LLeNbI0 3a3eMeHus.

[M3K 60050-826:2004. cTaTbs 826-13-15J [11

541.3.10  3alWUTHbINA NPOBOAHMK  3a3eMJ/IeHUS (3aLLNTHBbI
3asemnsawowmii nposogHuK) (protective earthing conductor): 3alwmWTHbIN
MPOBOAHUWK, NpeAHa3HAYEHHbIN ANS 3aWUTHOTO 3a3eMIeHNS.

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

541.3.11 dyHKuMOHanbHOoe 3asemneHue (functional earthing):
3asem/ieHMNe TOYKM UAN TOYEK CUCTEMbl UAN YCTAHOBKM UAK 060pYyL0BaHUS
He Lensx anekTpo6e3onacHoCTy.

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

541.3.12 3a3eMnsolLee  YCTPOMCTBO (earthing  arrangtmtnt):
COBOKYMHOCTb  BCEX  9MEKTPUYECKUX  COEAUHEHUIA U YyCTPOWCTB,
BK/IIOYEHHbIX B 3a3eM/eHNe CUCTEMbI, YCTAHOBKM WM 060pyA0BaHUA.
[M3K 60050-195:2004, cTaTbs 195-02-20] [2]

542 3asemnstolLmMe yCTponcTBa

542.1 O6uwme TpeboBaHUA
542.1.1 3aseMnsoLLMe YCTPONCTBA MOTYT OblTh BbINOAHEHbI OOLUMUN WK
pasfenbHbIMU  ANS 3aUTHLIX U (YHKLMOHaNbHbIX Lenen, B 3aBUCUMMOCTM OT

Tpe6oBaHWIi K 3/1EKTPOYCTaHOBKE. 3aliMTHbIe LieSIN BCEraa sBASOTCS TNaBHbIMU.
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542.1.2 [AnA cBs3M 3a3eMAUTeNen (3a3eMNSOLMX 3NEKTPOA0B) C rNaBHOW

3a3eM11mom,e|7| LUMHOA B npegenax YCTaHOBKU NMPUMEHAKOT 3a3emndtolmne

NPOBOAHUKMN.
MpunmeyaHne —[na yctaHOBKM He TpebyeTcs CBOW COOGCTBEHHbINA

3aseMmnTesNb.

542.1.3 0cob60e BHMMaHWe [OOMKHO OblTb YAeNeHO 3a3eMAAKLLINM
yCTpOMCTBaM, O6WMUM [/19 BbICOKOBONbTHLIX W HU3KOBONbTHLIX CUCTEM (CM.
pasgen 442 M3K 60364-4-44).

542.1.4 K 3a3emnf0WmMM ycTpoincTeam, npegHasHaueHHbIM NPUMEHEHNS B
3emsie, NPeAbABNAIOT CnefytoLine TpeboBaHus:

- OHW [O/IXHbI HafeXHo obecrneymBatb TPe6OBaHNA 3aLLMTbI YCTAHOBKY;

- MNpPOTEKaHWe TOKOB 3aMblKaHMS Ha 3eM/l0 U TOKOB  3alUTHbIX
NMPOBOAHMKOB Ha 3eM/1l0 He [O0/DKHO CO03JaBaTb OMAacHOCTM OT Harpesa,
TEPMOMEXAHUYECKUX U  3MIEKTPOMEXaHWYECKMX BO3AEWCTBUIA M OMacHOCTU
MOPaXXeHNs 3NeKTPUYECKUM TOKOM;

- NpU Heo6XoLMMOCTU OHW AODKHbI YA0BNETBOPATb (PYHKLMOHANbHBIM

TpeboBaHUAM;

- COOTBETCTBOBaTb YC/OBMAM BHEWHUX Bo3gencTBuini (cm. MOIK

60364-5-51), HanpuMep, MeXaHNYeCKNX BO3AENCTBUIA N KOPPO3UN.

542.2 3asemMnfaoLLMe 3NeKTPOAbI (3a3eMNNTCN)

542.2.1 Twunbl, MaTepuansl N pasMepbl 3a3eMAOLWMX 3NEKTPOLOB AO/MKHbI
obecneymBaTb KOPPO3WOHHYID W HEOOXOAUMYK MeXaHWYeCKyr MPOYHOCTb Ha
BECb CPOK C/TYXObl.

MpunmeyvaHmne 1 C TOYKM TPEHUS KOPPO3UU, MOTYT paccMmaTpusaThb CnepytoLine
thakTOopbl: pH NOYBbI, YAeNbHOEe CONPOTUBAEHWNE MOUYBbI, BIAXXHOCTb MOYBbI, 6/1yXKatoLL e TOKN
N TOKU YTEYKWN MepeMeHHOro M MOCTOSAHHOro TOKOB, XMMMWU4YecKoe 3arpsis3HeHuMe M 61M30CTb

HECOBMECTUMbBIX MaTepunanos.
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MUuHMManbHble  pasMepbl  3a3eMALWMX  31eKTPOLOB W3  Hambonee
pacnpoCTPaHeHHbIX MaTepnanoB € TOYKN 3PEHUS KOPPO3MOHHOW U MeXaHUYeCcKol
CTONKOCTMW, MPOSIOXKEHHbIX B 3€M/IE U 3aMOHO/IMYEHHbIX B OGETOH NPWBEAEHbI B
Tabnuue 54.1.

MpumeyvyaHne 2 MuHMMaNbHas TONLWMHA 3aLLMTHOIO NOKPLITUA LO/HKHA ObITb
6onble ANA  BepTUKaNbHbIX  3a3eM/SIWMUX  3/1eKTPOJOB, YemM ANA  FOPU3OHTaNbHbIX
3a3eMArWnNX aNeKTpoaos, n3-3a 60/1bLLEr0 MeEXaHMYECKOro BO3,qu7ICTBVIFI npn nx 3arny6neva|.

Ecnu Tpe6y6TCﬂ BbIMMOJIHEHNE  CUCTEM MOJTHNE3alW NThI, TO

npumeHsatoT M3K 62305-3(nogpasgen 5.4).
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Tab6bnuuya 54.1 - MUHMMaNbHble pasaMepbl NPOMOXKEHHbIX B 3eMJ1e 3a3eMNAOLLNX
3/1eKTPOAO0B H3 Hanboee pacnpocTPpaHeHHbIX MaTepuasnoB C TOYKU 3PEHUST KOPPO3UOHHOA

N MeXaHW4YeCcKOW CTOMKOCTH

Mnep nHt Il Mpotnnb [nameTp. Mnowanb ranwwung,. Macca 10.1LMHA
11OBCpXUACIb M rnonepeyHoro MM NoKPbLITHSA. 11OKpUIMU
).KK1pOAaL ceyeHus. W J060.TAUKMN.
am* MKM
Cranb. Kpyrnas npusonoku 10
UMVOT4OMgA NenTa unm nonmca 75

6c o 1ronas. ropayero
LIMHKOBaHWS Unn
HepxaBetoLLn)
(‘TATbtopsayero Monoca*nu npoHAnpoaTUNsa 91) 300 63
VM HKOAAUUST* nonoca waacTMna
- CMLIOWWAA NNacTuHa -
nepgopupoBaHHas naacTrHa
prl’ﬂl/ll7| CTepXeHb 16 .150 45
yCTaunsannBawT BepTUKa/IbHO
KpyTngs nposonoka 10 354) 45
W04 Vaem: IOpUKCHTOEKO
py6ubIA 25 2 350 45
CKPYYEHHbIN )
<TaMOHO/IMYENMbIA a 6eTOH)
MepekpecTuninpodunb (290) >
yCTaHaB/1BalOT BEPTUKaASIbHO
CTanb 51 MegHoM Kpyrnblii cTepXxeHb 115) 20130
obonouke yCTaHaB/NBAOT BEPTUKaIbHO
Cranb ¢ Kpylnuii cTep>xeHb 14 250*
ranbAannyecxmum YCTAHAANMBUIOTHEPTUKAABNO
hmuun NOKPbITUEM Kp\"10AA npoBonoka («> 70
ycTaHaB/MBAOT i0pW KO H TONIbKO
Monoca, ycTanoancHuas 91) 70
1OPU30UTIBHO
Monoca* nnm Npodunu poagunas 91) 3
Hepxasciowaa ctanb* nonoca) niac Tvna
Kpyrnbliii cTepxeHb 16
ycTaHaBMBawT
aep TMKXUMD
Kpyinas HpoWo.ToKy 10
ycTanasnusajloT IopUIOHTaIbHO
py6binii 25 2
Megb Monoca 51) 2
Kpynngs nposonoka (25) *51)
yCTaHaBNMBAIOT i OPU30HTasIbHO
CNIOWHOW KPYr/iblii CTEPXKEHb (12(15
YCraHNHUBBIOT UEPTVKaAbI
MuwuoronpoagouTTull Nposog 1.7 cxpykka <25>*50
lvnneun
Tpy6ubIA 20 2
( nnoTHaa nnactnma (1.5)2
MepdopupoBaHHas naacTuHa 2
* Xpom >16 %. Hukenb >5 V. MonubgeH >2 %, ¥Y|ncpog £0.1)X %.
b. Kak M Taw W Tak n pci.muai nosnoca ¢ OKPyr1eHHbIMN apusammn
¢ MoKpbITVe JOMKHO 61 Tb TAOAAHbI. HEMPEPbIBHBIM U INLLEHHbIM HaTekaB
d. EC/im onunT NoKaTbIBaeT. YTO PUCK KOPPOLLW N MeXaHUYECKOI0 MaapeXxjeHns YpeTnbIYNAHO MHbIX. MOXET HCMO/bIOBATbCA CEUEHNE 16 UM
e TonuMHa obecrneymBaeT LIUATY OT MeXaHWYeCKOro MOBPEeX/EHWS MeAHOK MOKPbITa MO Hpems npouecca MoHTaxa On MOXeT 6biTb
yMeHbLUeH, M0 He MeHee 4YeM 10 100 MKM. €Cv MPUHATBI CrieluasibHble Mepbl MPefoCTOPOXHOCTH, YTOGbl HaGexaTb MexaHU4YecKoro
MOBPEXAEHNS Megn BO sipeMa MnpoLecca MOHTaXa <WUMMNpUMCP. MpPoGypeHHble OTBEPCTUA WM CrielyaibHble TalUMTUbIC HIKOHEUMHKW).-
NPVHUMAaIOTE0TIACHO WHCTPYKLMUW UTFOTOAHTCNSA

MpumeyaHue PaTMCpbl i CKO6KAX MPUMEHVNMbI TOILKO A1t UUINiU OT NOPaXeHUs TNEKTPHYECKUM TOKOM, B TO MPCMsi KWK iHaucuni He

542.2.2 SPEKTUBHOCTb KOHKPETHOrO 3a3eMAOLEr0 3/1eKTpoLa 3aBucu
OT Xapaktepa rpyHTa. Yucno 3a3emnsoolmx 371eKTPOAOB  Bbl6MpaldT B

3aBMCMMOCTM OT XapaKTepa rpyHTa 1 ero CornpoTuBeHUS.

8



MOCT P50571.5.54-2013
B npunoxeHun D npuBeAeHbl MeTOAbl OUEHKW CONPOTMBAEHUS
3a3eMNALWMX 3NEeKTPOLOB.
542.2.3 B kauecTBe 3a3eMANTeNeil MoryT ObiTb NPUMEHEHbI:

3aMOHO/INYEHHble B 6eTOH  (YHAAMEHTHble  3a3eMAfatoLLmne
3NEKTPOLbI;

MpwWuMeduyaHMme — OnAd NoAyyvyeHUs [OMOMHUTENbHONW WHDOpMaLUM cMm.
npunoxexue C;

- 3arny6neHHble B TPYHT (PYHAAMEHTHbIE 3a3eMIAOLWNE 3/IEKTPOAbI;

- MeTan/invyeckue 3NeKTPOAbl, 3arnybneHHble HemnocpeAcTBEHHO B
TPYHT  BEPTUKANbHO WM TOPU3OHTANbHO  (Hampumep,  CTEPXHMU,
MPOBOJIOKA, NEHTbI, TPYOblI UAN NOMOCHI);

- MeTannuyeckue 0060NOYKM WAU  ApPYrve MeTannvyecKnue MOKPOBbI
Kabenei B COOTBETCTBUM C MECTHBIMWU YCNOBUAMU UK TPpebOBaHUAMMU;

- [Apyrve, TnNpONOXKEHHble B 3emMne, MeTan/IM4yeckue wusgenns B
COOTBETCTBUMN C MECTHLIMU YC/IOBUAMMN U TPEGOBaHUAMMU.

- MeTa/nnMyeckas apmartypa  kene3obetoHa (32 WCK/IOYEHWEM
HanpsXXeHHOro >Xene306eToHa) PacrosioXKEeHHOTO B 3eMie.

542.2.4 Tpn Bbibope TUMA W TNYy6UHbI YCTaHOBKM  3a3eMAIOLLNX
3/1IEKTPOA0B A0/KHbI ObIThb YUYTEHbI BO3MOXHOCTU MEXaHUYECKOT0 NOBPeXAeHNA U
MUHUMM3ALMN BO3JEACTBUA BbICbIXaHUA WM NPOMep3aHua rpyHTa.

542.2.5 Tlpu nNpuUMeHeHUM B 3a3eMNAOLWMUX YCTPOMCTBAX PasHbIX
marepuanoB [O/XHa OblTb NPeAyCMOTPEHa BO3MOXHOCTb BO3HWKHOBEHWU
3NEKTPUYECKOM  KOoppo3uu. [nd  BHeWHWX MNPOBOAHMKOB  (Hanpumep,
3a3eM AW NX) COeiMHEHHbIX c 3aMOHOJINYEHHbBIMU B 6eToH
(PyHAAMEHTHBIMUN 3a3eMAOLWMMW 3N1EKTPOAAMU, COeUHEHNE, BbINOMIHEHHOE
M3 CTa/in ropsYvero LMHKOBAHUSA He JO/KHO ObiTb B FpyHTE.

542.2.6 Metaninyeckne TpyboONpoBOAbl C TOPHOYMMU XKUAKOCTAMU U
rasamMmu He [O/IXXHbI MCNONb30BaTb B KAYECTBe 3a3eM/IUTENIEN U WX, NPONOXKEHHas
B 3eM/le 4acTb He [Oo/DKHA YuuTbiBaTbCA MpuM pacyeTe napameTpoB

3a3eManTenei.
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MpumMeyaHne —3ITO HE UCKNOYAET HEOBXOAMMOCTU UX BKIIKOYEHUS B CUCTEMY
ypaBHUBaHUA NOTEHLMaN0B, Kak Tpy6 B COOTBETCTBUU C yKasaHuAMn MOIK 60364-4-41 (NyHKT
541.3.9).

B cucTteme 3alWMTHOro 3asemseHud TT, rge NPUMeHAKT KaTo4HYHO
3alMTy U CTOPOHHME  NpOBOAAWME  4YacTM  3/IeKTPoo6opyAoBaHUSA
HeMnocpeACTBEHHO  COEAMHAKT € MeTaliuMyeckumm  Tpybamum  ans
OrHeonacHbIX XWAKOCTEN WAM ra3oB, nocnegHue MOryT OblTb MPUMEHEHbI,
KakK eAUHCTBEHHbIN 3a3eMIuUTeNb ANS AaHHOro 06opyfoBaHuUs.

542.2.7 3azemndarouimne 3/IeKTpoLbl He LOMKHbI ObITb
HenocpeACTBEHHO MOrpY>XeHbl B BOAY MOTOKA, peku, Bojoema, 03epa M T.M.

(cm. Takxe 542.1.6).

542.2.8 Ecnn 3a3eMnUTeNb COCTOMT M3 4acTeil, KOTOpble [ONIXKHbI
6bITb  COEVHEHbI BMECTE, COEAMHEHWE [O/KHO ObiTb  BbINOIHEHO
3K30TEPMUYECKOV  CBapKOi, OMPEeCcCOBKOM, 3aXumamu wWaM  APYruM

pa3peweHHbIM MEXaHNYECKMM COEANHUTENEM.
MpnmedyaHnune —CoeaHeHUs, BbINOSIHEHHbLIE MPOBOAOM MOKPbLITLIM

Xene3om, He [oNnyCcKarTCs A1 NPUMEHEHUS B LENSIX 3aLLMTbI.

542.3 3asemngoLLme NpoBOAHUKN

542.3.1 3a3emnsawoLiInMe NPOBOAHUKM [JOMKHbI YAOBAETBOPSATb TPpeb0BaHUAM
543.1.1 wnun 543.1.2. Tnowagb UX NOMEPEYHOro CevyeHUa LO/MHKHA ObITb He
mMeHee 6 MM2 Ana mMeanm unm 50 mm2 ana ctanu. Ecnv ronblii 3a3eMAsio LW ni
NMPOBOAHMK TMPOKNaAblBAOT B TPYHTE, €ro pasMepbl U XapaKTepUCTUKM
[0O/MKHbI COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 54.1.

Korga noatBep)feHa HEeBO3MOXHOCTb CTeKaHuWf TOKa KOPOTKOro
3aMblKaHUS Ha 3a3eMNAIOWNIA 3nekTpog (Hanpumep, B CUCTEME 3aLUUTHOrO
3azeMneHna TN wnam IT), 3a3eMnstolmne npoBOAHMKN MOTYT ObiTb BblOpaHbl B
COOTBETCTBME C YKasaHuamMn 544.1,

ANOMUHWEBbIE NMPOBOLAHUKW HE [AO/DKHbI UCMNONb30BaTb B KauyecTse

3a3eMNAWMNX NPOBOAHNKOB.

10
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MpuvumedyaHue —ECIU cUCTEMY MOMHME3AWMNTbI COEANHAIOT C 3a3eM/INTENIEM, TO
naowadb NoNepevyHOro cevyeHns 3a3emMsI0LLEro NPOBOAHMKA 4O/MKHA 6bITh MO KpaiiHeli Mepe 16

Mm' ansa megn (Cu) unun 50 mm' gnsa xenesa (Fe) (cm. cepuio M3K 62305).

542.3.2 CoegnHeHne 3a3emMAlOLWEro NPOBOAHWKA C 3a3eM/INTENeM
OOJ1DKHO ObITb HafgeXHbIM W C COOTBETCTBYHOWUMWN 3NEKTPUYECKUMMU
XapaKTePUCTUKaMu. COE,CI,I/IHeHI/Ie MOXXET ObITb BbIMO/IHEHO C MOMOLL LK CBapKw,
ONnpeccoBKwu, COEAUHNTENNBHOIO  3aXKNMa min  gpyrum MeXaHNYeCKUM
coegnHNTENEM. MexaHunyeckoe coegnHeHne AOJ/1KHO MOHTWNPOBATb B
COOTBETCTBUNE C MHCprKl_LMGVI N3roToBuTENA. YCTaHOBKa COEAWHUTENIbHOrO
3aKMMa He A0MXHA NPMBOAMTL K MOBPEX/EHMIO 3MEeKTPOoJa WM 3a3eMSHLLEro
npoBOAHMKa.

lMafgHble coefWHEHUA WX  NadHble [deTanu, KoTopble 3aBUCAT
NMCKNK4YNTENbHO OT npunod, He cnegyetr nNpuMeHATb CaMOCTOATE/IbHO,
MOCKOJ/IbKY OHU He o06ecrneymBaloT TpebyeMyro MexXaHUYecKyt MpPOYHOCTb.

MpumMmeuyaHuWe — ECIM NPUMEHSAIOT BepTUKa/IbHbIE 3NEKTPOAbI, AO/MKHA 6bITb

obecneyeHa BO3MOXXHOCTb KOHTPO/A CoOeANHEHUNA N 3aMeHbl BEPTUKa/IbHOI0 CTEPXHA.

542.4 T naBHbI 3a3eMNAOLWNIA 320KUM (LUNHA)

542.4.1 B Kaxpaol yCTaHOBKE, B KOTOPOM MPUMEHSIOT  3aliUTHOE
ypaBHVBaHVWe MOTeHUManos, cnegyeT MpeaycMOTPeTb [NaBHbIA 3a3eM/IAOLWNIA
32KUM (LWIMHA) U K HEMY JO/XKHbI ObITb NPUCOEANHEHDI:

- 3aLMTHbIe NPOBOLHWKW YpaBHUBaHUSA NOTEHLNANOB;

- 3a3eMNAI0LWME NMPOBOAHNKY;

- 3aLLWTHbIE NPOBOAHWKW;

- NPOBOAHUKN (DYHKLMOHABLHOMO 3a3eMJIEHUS, NPU HAJIMYUN.

MpumeyvyaHnsa

1 He TpebyeTcs HemocpeiCTBEHHO MOAK/MIOYATL KaXAblli  OTAeNbHbIA  3alUTHbI

NPOBOAHWK K F/TaBHOMY 3a3eM/ISIOLLEMY 3aXKMMY (LIMHE), C/IM OHW 3/1eKTPUYECKN CBsi3aHbl C
HUM Yepes ApYruve 3alMTHbIE MPOBOAHUKMN.

2 [NaBHbI 3a3eMAAWUIA 3aXUM B 30aHUM, Kak NpaBuIo, MNPUMEHSIOT B Lenax
(hYHKLMOHANbHOTO 3a3eMneHns. [ns MHHOPMALUOHHBIX TEXHOMOTMIA ero paccMaTpuBalT Kak

6a30BYI0 TOUKY MOAK/IOUEHNS UHHOPMALMOHHON CETU K 3a3eMJIHTESIO.
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542.4.2 [onmkHa ObITb NpesycMOTpeHa BO3MOXHOCTb WHAMBUAYaNbHOTO
OTCOEAMHEHNA  KaX[Ooro  MpoBOAHMKA  NPWUCOEAWHEHHOTO K  r1aBHOMY
3aseMnaoLLemy 3axunmy. CoefiHeHNe AO/MKHO ObITb HafieXHbIM, a OTCOeANHEHNE
BbIMOMHATLCA C NMOMOLLbIO WHCTPYMEHTA.

[MpHmMeuaHHe- OTCcoefMHEHME OT FNABHOIO 3a3eM/ISIOLLEN0 3aXMUMA JO/KHO ObITh

yAOﬁHbIM ANA nNpoBeaeHNA U3MepeHUa CoOnpoTUBIEHNA 3a3eMIAOLENO yCTpOI7ICTBa.

543 3alnTHbIe MPOBOAHUNKN

543.1 MnHUMasnbHOe ceyeHune

543.1.1 CeyeHwue n060ro 3alMTHOrO NPOBOAHMKA LO/HKHO YAOBNETBOPATL
YC/IOBMAM aBTOMATUYECKOro OTK/IKOYEHUA NUTaHWUSA B COOTBETCTBME C YKa3aHUAMU
MOK 60364-4-41 (nogpasgen 413.1) u A0MKHO o6ecneuymBaTb CTOWKOCTb K
MPOTEKaHWNIO TOKOB KOPOTKOTO 3aMblKaHUS.

CeyeHune 3aWUMTHOrO MPOBOAHMKA pacCcyYMTbiBalOT B COOTBETCTBUE C
ykazaHuaMmu 543.1.2 nnu BbibupatoT no tabnuue 54.2. Takxke cnefyeT BbIMOMHATb
ycnosua 543.1.3.

3aKMMbl NS 3aWMTHbIX MPOBOLHUKOB [O/MDKHbI COOTBETCTBOBATb UX
pasmMepam B COOTBETCTBMM C BbIGOPOM MO YKa3aHUAM HaCTOALLErO MyHKTA.

B cucteme TT. rge 3a3emM/ivMTeNIH UCTOYHWKA MUTAHUA U OTKPbITbIX
NPOBOAALLMX YacTeil NOTpebuTenss He3aBUCUMbI (CM. 312.2.2), nnowagb
MONepeyHoro CeYyeHNs 3alUTHbLIX NPOBOAHMKOB LOJ/IXHA ObITb HE MeHee:

- 25 MM2 gns mefnwm,

-35 MM2419 aNtoMUHKA.
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Ta6nunua 54.2- MuUHUMaNbHOE Ce4veHMe 3alUTHBLIX NPOBOAHNKOB

MUH/MasIbHOE CeUeHMe COOTBETCTBYIOLLIENO 3aLLTHOMO

o q MPOBOAHVIKA, BbIMOHEHHOrO
CeYieHue MHelHLIX MPOBOAHKOB 7; MV
V3 TOrO >Ke MaTepuana, YTou 13 MaTepuana, OT/IMUHOTO OT
MMF* JMHEHBIN JINHEIHOTO
S S kA*S
1689<35 16 kAg16
$>35 q1 kA*No

K, 3HaueHVe KoarLIeHTa K ANISl IMHEHOTO MPOBOAHYMKA, PacCUMTAHHOO Mo (iopMysie MpU/okeHUs A.54.1

HaCTOSILLIEro CTaHgapTa Win B3ATOro m3 1abnuubl A43 MOIK 60364-4-43[5| B COOTBETCTBUM C MaTepuasioM
MPOBOAHMKA Y1 V30/1ALMN:

K; 3HayeHvie Koa(hmumeHTa K 41 3aWMTHOK MPOBOAHUKA, BbIOpaHHOTO M3 Tabnuy, J1.54.2 - J1.54.6
HaCTOSILLIEro CTaHAapTa B COOTBETCTBUM C YCIOBUAMW MPUMEHEHVIS.

1 Ona PKN-NpoBOAHHKA. YMEHBLLIEHWE CEYEHUSI BOSMOXHO TO/IbKO MPW BbIMOSHEHWW OrpaHnYeHnn Mo
BbIGOPY CeYeHMs HeMTpasibHOro NpoBoaHUKa (cM. MAK 60364-5-52 |6]).

543.1.2 CeueHue 3aWMTHbIX NPOBOAHNKOB JO/MHKHO OblTb HE MEHEE YeM:
- ceyeHus, BbIGPaHHOro B COOTBETCTBUE C YKasaHMAMn M3IK 60949;
- WM CeYeHUsi, paccyMTaHHOro MO HuxXecnegyowen hopmyne,

MPUMEHSIIOT TO/IbKO MpU BpeMeHW cpabaTbiBaHUS 3aluTbl He 6onee 5 ¢

roe S - ceueHve, MM2:

| - 3HaueHMe TOKa FNyxoro KOPOTKOrO 3aMblKaHMsl, KOTOPbIA MOXeT
npoTekaTb MO Lenn 3alnThbl, A;
| - Bpems cpabaTbiBaHUSA 3aLLMTHOIO YCTPOICTBA, C.

Ecnn B pesynbTaTe pacyeTta Nofy4vyaroT HecTaHAAPTHOE 3HAUYeHWe ceyeHus

MPOBOAHMKA, TO BbIGMPAOT 6inxKalillee GONbLIEe 3HAYEHNE;
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K - KO3(bPUUMEHT, 3aBUCALLMIA OT MaTepuana 3aliUTHOrO NPOBOAHNUKA,
U30MALMN, NPUNErarLw X YacTeid, Ha4yanbHON N KOHEYHOW TemnepaTtypbl (pacueT K
CM. MpunoxeHue A).

MpumeyvaHwunsn

1 Cne,u,yeT YUnTbiBaTb TOKOOrpannyeHmne 3a CYeT mmnegaHca uenn m orpaHmnyeHune ft
annapartom 3awunTbl.

2 YKasaHus Mo OrpaHMYeHn0 TemMnepaTypbl BO B3pbIBOOMACHbIX Cpefax MpPuUBeLEHbl B
13].

3 Ans kabenein ¢ MuHepanbHOW u3onauueir [9], B cnyyae, Korga CTOMKOCTb K TOKY
KOPOTKOr0 3aMblKaHWs MeTanmyeckon 060104KM Kabens 60nblue, YeM Y NPOBOAHUKOB LeMw,
He TpebyeTcs paccUMTbiBaTb CeYeHMe MeTan/INYecKoil 060/M104KK, UCNONb3yeMoli B KauyecTBe

3alnTHOro nNnpoBogHMKa.

543.1.3 CeueHue n06Oro 3aWUTHONO NPOBOAHMKA, KOTOPbIA He ABNAETCS
XWNON Kabens MAM He NPONOXEH B 06LWEei 060104Ke C NPOBOAHWKAMU LEenw,
[IO/MKHO ObITb HE MEHee:

-2,5 MM' Cr unun 16MM~Al, ecnm ecTb MexaHu4yeckas 3alimra,

-4 MM2CU nn 16mm2AL(ecnn MexaHmyeckas 3awmTa OTCYTCTBYET.

M punmMedaHMWWe — 3TO He WUCK/KYaeT BO3MOXHOCTb MCMO/Ib30BaHUA CTanu B
KayecTBe 3aliMTHOro NpoBofHMKa (cM. 543.1.2).

3alNTHLIA  NPOBOAHWK, He SABNAIOWMIACA 4acTblo Kabens, cuMTaeTcs

MeXaHUYeCKM 3allMLLeHHbIM, eCiM OH MNPOJSIOXKEH B Tpybe, Kopobe wan Lpyrum
NoJo6HbLIM CNoco6oM.

543.1.4 Ecnn 3allnTHbIA NPOBOAHUK ABNSIETCS 06WMM Ana ABYX WAn 6onee
Lienen, TO ero ceyeHune BbIGMPAIOT CnefyroLNM 06pa3oMm:

- paccuuTbiBalOT B cooTBeTcTBME C 543.1.1, ucxogs w3 MakCMMasibHO
0XXMaeMOro TOKa KOPOTKOro 3amMblKaHUS 1 BPpeMeHW OTKIHOUYEHUSA LIENN UK,

- BbloMpaloT no Tabnmue 54.2 N0 OTHOLIEHWIO K Lenu € MaKCUMaibHbIM
ceyeHnem NpPoOBOAHUKOB LEMK.

543.2 Tvnbl 3aWUTHBLIX NPOBOAHMKOB

543.2.1 3aWuTHbIE MPOBOAHUKMA MOTYT ObiTb MpeAcTaBfieHbl O4HUM U3
HVKECNeayoLWmx TUNOB NN X KOMOWHaLWEN:

- NPOBOAHUKM (XKUNbl) MHOFOXW/TbHOTO Kabens;

14
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- M30/IMPOBAHHbIA WM TONbIA NPOBOAHWK, KOTOPbIA MPOMOXEH B 06LLel
0060/104Ke C pabounmMu NPOBOAHUKAMU;
- CTaLMOHAPHO NPOJIOXKEHHbIE TO/ble UM U30MPOBaHHbIE NMPOBOLHUKM;
- MeTannu4yeckne 060M04YKN Kabenein, skpaHbl Kabeneir, 6poHs Kabenein,
MPOBOMOYHAA ON/eTKa, KOHLEHTPUYECKMe MPOBOLHUKW, MeTaninyeckue Tpyobl,
00bEKTHI, YA0BNETBOPSAIOLLME MOMNOXKEHNAM NepeyncneHnsam a) un b) 543.2.2.

MpunmevyaHune —CMm. 543.8 N0 UX PacnosiOXXKEHUIO.

543.2.2 Ecnu B YCTaHOBKe eCTb HW3KOBOJ/IbTHbIE YCTPOWCTBA 3aliuUThbl U
ynpaeneHuna (cm. MOK 61439-1 n M3K 61439-2) nan wmuHonposogb! (cm. M3K
60439-2), TO X MeTananmyeckme 060104KM UK pambl MOTYT GbiTb MCMO/b30BaHbI
B Ka4yeCTBe 3alMTHbIX MPOBOAHWKOB MNpPWU OAHOBPEMEHHOM  BbIMOJIHEHUN
HVKecneLyoLWwmnx ycnoBuii:

a) 9/IeKTPUYeCKas HenpepbIBHOCTb MpeAyCcMOTPeHa KOHCTPYKUWEN um
YCTaHOBKOW AOMOMHUTENbHBbIX MepemMblyeK Takum 06pa3oM, 4TO obecrneynBaeTcs
3alMTa OT MeXaHNYECKNX, XUMUYECKNX N 3NEKTPOXUMUYECKUX MOBPEXAEHNI;

b) OHM Y0BNETBOPAOT YKasaHnam 543.1;

C) AOMKHa 6bITb NpefycMOTpPeHa BO3MOXHOCTb MOAK/OYEHUS JpYrux
3alNTHBIX NPOBOLHMKOB B NPeAYCMOTPEHHbIX TOYKaX.

543.2.3 B KayecTBe 3alMTHbIX MPOBOAHMKOB W 3alWUTHbLIX MPOBOAHWKOB
ypaBHMBaHWUSA  MOTEHUMANOB  He  C/lefyeT  WUCMOMb30BaTb  CrefytoLme
MeTa/InyecKune yacTu:

- Tpy6bl cncTeEM BOLOCHABGXKEHNUS;

- TPy60MpoBOAbl C FOPHUYUMUN razamu U XKUAKOCTAMMU.

Mpunmcuya Hnc 1 KaTtogHyt 3awmTy cm. 542.2.6:

- KOHCTPYKLMM MOJBEPXKEHHbIE MEXaHUYECKUM Harpyskam B HOPMasbHbIX
YCNOBUSX;

- TWOKWEe WNU MATKUE TNPOBOAHWKKU, 33 WCK/IHOUEHWEM  CreLuansHO
npefiHasHauYeHHbIX ANs 3TUX LENei;

- TMOKWE YacTu;
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- nopaep>Xuneakolime KOHCTPYKLUUW 3NMEKTPONPOBOAOK, KabenbHble NOTKN U

KabenbHble NecTHULUBbI.

MpumeyvyaHwne 2 [pnmepbl 3aWMWTHBLIX MPOBOAHWUKOB, BK/OYas 3alUTHbIE
NPOBOAHWKMN YypaBHMBaHUA NOTEHLUMAN0B, MPOBOAHMKM 3aLLMTHOMO 3a3eMJ/IEHUS U 3a3eMNsatoLLmne
NPOBOAHWMKW, OTHOCATCA K Ccnyvak, Korja WX nNpUMEHAT 1A 3aluTbl 0T MNOpaXeHus

ANEKTPUYHECKNM TOKOM.

543.3 JneKTpuUyecKass HenpepbIBHOCTb 3alUTHbIX NMPOBOAHVNKOB

543.3.1 3aluUTHble MNPOBOAHWKM  [JO/DKHbI  ObITb COOTBETCTBYHOLLUM
06pa3oM 3almileHbl 0T MeXaHUYeCKMUX NOBPEXAEHWN, YXYALUEHNUA COCTOAHUSA W3-
32 XUMWUYECKUX W 3NEKTPOXMMMUYECKMUX BO3AENCTBUIA, 3NEKTPOAMHAMUYECKMX W
TEPMOAMHAMUNYECKNX CU.

Kaxpoe coefuHeHue (Hanpumep, 60/MTOBble COeEAUHEHUSA, 32XKUMbI)
MeXay 3alUTHbIMU NPOBOAHMKAMMW WMAN MeXAY 3alWUTHbIM MPOBOLHUKOM U
apyrum obopypoBaHMeM [O/MKHO o6ecneunBaTb Ha [AAUTENbHbIA Nepuog
3/1eKTPUYECKYIO  HEMPepbIBHOCTb W COOTBETCTBYIOLULYIHD MeXaHU4YeCcKyto
MPOYHOCTb W 3aWuTy. BoNTbl, coefuHAOWME 3alWUTHbIE MPOBOAHUKK, He
cnepyet NPUMeHATb 418 APYTOW Lenu.

CoeAUHEHMSA He AO0/MKHbI BbINOMHATH NaKOWA.

MpwummeuyuaHMMWe — Y BCeX 3/EKTPUYECKUX COE[UHEHUA AOMKHbI 6bITb
yOBNETBOPUTENbHAs TensoBasi eMKOCTb WM MexaHW4YecKasi MpPOYHOCTb, YTO6bl BbIAEPXMBaATb
N6yl KOMOMHaUWKD TOKa/BPEMEHH, KOTOpPbIA MOXET MNpou3oiTM B MPOBOAHWMKE WA B
Kabene/o60n04Ke ¢ camoii 60nbLIONM NAOLWAALI0 MONEPEYHOr0 CEYEHUS.

543.3.2 CoeiMHEHNS 3aLUTHbLIX NPOBOAHUKOB [OMKHbI OblTb AOCTYMHbLIMM
ANs 0CMOTpa W UCMbITAHMIA 32 UCKNOYEHNEM COEANHEHWIA:

- 3aMOJ/IHEHHbIX KOMMayHAO0M;

HaxoaAaWKnXca B 3aKPbITbIX NOTOCTAX;

B MeTa//InYecknx Tpybax, Kopobax nunm c60pHbIX LUWH;

BbIMO/THEHHbIX CBapKOVI;

BbIMO/IHEHHbIX OI'IpGCOBKOI7I.
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543.3.3 B uenax 3alWTHLIX NPOBOAHWMKOB He CneayeT YycTaHaBNMBaTb
OTK/tOYaloLmMe yCTPONCTBA, OAHAKO B HUX MOTyT OblTb  COELUHEHWS,
npefHa3HayeHHble NS NPOBELEHUS WUCMbITAaHUIA W pa3bupaemble C MOMOLLbIO
WNHCTPYMEHTOB.

543.3.4 B cnyyae OCyLLEeCTB/IEHNA MOHUTOPWUHIA 3a3eM/IEHNS, O3HAYEeHHbIe
ycTpolicTBa, (Hanpumep, AaTHMKK, KaTyLKW, TpaHC(opMaTopbl TOKa) He cneayeT
BK/K0YATb MOC/e0BaTe/IbHO B LieMNb 3alWMTHbIX NPOBOAHMKOB.

543.3.5 OTKpbITble MNPOBOAALLME YacTW  annapaTtoB He  LO/KHbI
MCNONb30BaTbCA B KA4eCTBe 3aLMTHbIX NPOBOAHWKOB ApYroro o6opyaoBaHus, 3a

NCK/TIOYEeHNEM yKa3aHHOro 543.2.2.

543.4 PEN, PEL wnn PEM- npoBOgHWKMK
MpuMmeyaHune—Tl0CKONbKY 3TV NPOBOAHNKMN BbINO/HAT ABe PYHKUUN HYHKLUIO
PE-npoBogHHkKa u N- , L- umaM kak M- npoBOAHWMKA, [AO/DKHbI ObiTb PacCMOTPEHbl BCe

TpeboBaHNA NPUMEHNTENBLHO K COOTBETCTBYHOLW MM DYHKLMAM.

543.4.1 PEN, PEL nnn PEM- NpoBOAHUKM MOXHO MPUMEHATb TONbKO E
CTaLMOHAPHbIX YCTAHOBKAX W C TOYKM 3PEHUA MeXaHUYecKol MNPOYHOCTM UX
CeYeHne A0MKHO 6biTb He MeHee 10MM2M0 CU vauw 16 Mm2no AL

MpumeuyaHusa

1 Mo npuvyMHaM 31eKTPOMArHUTHOW coBMecTUMOCTU. PEN-HpPOBOAHMK He cregyeT
NPUMEHATbL NOC/e TOYKN BBOAA B YCTaHOBKY (CM. MOK 60364-4-44 (NyHKT 444.4.3)).

2 B cooTBeTcTBUM C yKasaHusAmM [4] He ponyckaeTca npumeHATs PEN. PEL namn PEM-

NPoOBOAVMHKN BO B3PbIBOOMACHbIX 30HaX.

543.4.2 N3onauma PEN. PEL wam PEM- npoBofHMKa [O/DKHa ObiTb
paccymMTaHa Ha Hanps>KeHue IMHENHbIX NPOBOLHUKOB.

MeTannuyeckne 060/I0YKM 3MEKTPOMPOBOLOK He C/eAyeT MCMosb30BaTb B
kayectBe PEN, PEL wnn PEM- npoBOAHMKA, 338 UCKIOYEHMEM COOPHBIX LUMH,
COOTBETCTBYHOLWIMX  TPebOBaHMAM M3K  60439-2 M LWMHOMPOBOAOB,
COOTBETCTBYHOLWMX TpeboBaHUAM M3K 61534-1.

MpumeyvyaHne —BoONPOCbl 3NEKTPOMArHUTHOM COBMECTUMOCTH, BO3HMKALOLLME NpK
Beoge PEN. PEL wnu PEM- npoBogHWKa BHYTPb 060pyAoOBaHUA SABAAKTCA MNpeporaTusoi
TEXHWYEeCKOro KoMmTeTa Nno COOTBETCTBYOLEMY 060py0BaHuIO.
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543.4.3 Ecnn nocne TOYKM YCTAHOBKM (DYHKUMW HENTpanbHOro/ cpefHew

TOYKW/ NNHEWHOr0 W 3aLWTHOrO MPOBOAHMKOB  BbIMOMHAOT  OTAENbHbIE
NPOBOAHNKMW, TO HE AOMYCKaeTCs NPUCOeAWMHATb HEWTpanbHblit/ cpefHel Touku/
NNHEWHbIA NPOBOAHMK K 3a3€MJ/IEHHOW 4acTu ycTaHOBKW. OfHaK0, MOXHO 13 PEN,
PEL unn PEM- npoBoAHMKa CHOPMMPOBATb HECKONbKO HEeWTpanbHbIX/ cpeaHel
TOUKWU/NNHENHBIX W 3aLLUTHbIX NPOBOAHUKOB.

PEN. PEL nnn PEM- npoBOAHUK B 3TOM C/lyyae [O/DKHbI MPUCOEAUHATL K
32XKUMY WM LWUNHE, NpeAHa3HaYeHHOW AN 3alWUTHOro NPOBOAHMKA (CM. PUCYHOK
54.1a), ecnn HET CNeuManbHOro 3aXWMa WAW LWWHbI NpeAHa3Ha4YeHHON Aans
npucoeguHenns PEN. PEL nan PEM- npoBogHvKa (NpUMepbl faHbl HA PUCYHKax

54.1 bu 54.1c).

rPLL,
n nvwa 11 !
12 wmHa L2 [
wmHa L3 I
LmHa N L
PEN(PE)

LLMHa

PncyHok 54.1a - lMpumep 1
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rPLL
1
L2
L3
N
_ L PE-NpoBoAHHKM N-npoBogHMKM
PucyHok 54.1b - Mpumep 2
PLL,
lwnHal
L1 (-o0o0000000000O0O0GO ]l
unu<al2
------- Uuvuuvuuvuuuvuuvuuuu o 0Q
“ LMHab3
W mmmmmmmmeee l§>oooooooooooo|l
p s . WHHaPE
--------- +--—-0 O0OO0O00O0000QQ 0]
PEH ---ooome- Xr+71 Q6 of-f—o K;000000QOO oﬂoo]
| | PE-npoBogHHKH N-npoBogMMKu _J
| I
PucyHok 54.1c - Mpumep 3
IPLL - MNaBHbIN pacnpefennTeNbHbIA LWNT
MpumeyaHne —B cuctemax ¢ 6e3onacHbLIM HanpsH>KEHWEM MOCTOAHHOMO TOKa,
Hanpumep, B TeIEKOMMYHUKaLNOHHbIX, HeT PEL nan PEM-npoBoaHHKa.
543.4.4 CTOpOHHME nNpPOBOAALLIME YACTWM He MOryT WCMNOoJMb30BaTh

KayectBe PEN, PEL nnn PEM- NpoBOAHUKA.
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543.5 CoBMeLLEHHOE 3alNTHOE U (PYHKLUMOHAaNbHOE 3a3eM/IeHNe

543.5.1 Mpy NpUMeHeHUN O06bEAUHEHHbIX 3a3eMAAIOLINX MNPOBOAHUKOB
3alWMTHOTO U (PYHKLMOHANBbHOrO 3a3eM/feHus, B TMepBYyH ouepenb cnegyet
BbIMOJIHATL TPebOBaHNA K 3aLMTHbLIM NPOBOAHMKaM. TpeboBaHWA, OTHOCALLMECH
K ()YHKUMOHa/IbHOMY 3a3eM/IEHMIO BbIMOMHAKT B foNofiHeHue, (cM. M3K 60364-
4-44 (pasgen 444)).

B cuctemax NOCTOAHHOIO TOKa ANs WMHMOPMALMOHHbIX TexHoMornin PEL
nim PEM-NpPOBOAHMK TakXe MOXHO MPUMEHATb, KaK O00befVUHEHHbI ANs

(hYHKLMOHA/IbHOTO 1 3aLMTHOrO 3a3eM/eHus.

MpumedyaHune—IogpobHyto nHpopmaymio cm. MIK 61140 (nyHkT 7.5.3.1).

543.6 TOKM B 3alLMTHbIX 3a3eM/IAIOLWLNX MPOBOLHUKAX

MpoBOAHMK 3alUMTHOro 3a3eM/ieHUs He cnefyeT TMPUMEHATb B
KayecTBe MPOBOAALWEro NyTU ANA TOKA B HOPMasbHbIX 3KCMNayaTaLUOHHbIX
pexumax (Hanpumep, B COEAMHEHUAX C (PUIbTPaMuK, YCTAHOB/EHHLIMU MO
COOOpaXeHNsIM  3M1EKTPOMArHUTHON COBMECTMMOCTU), CM. Takxke MO3IK
61140.

Ecnn B HOpManbHbIM 3KCNAyaTaUMOHHOM peXume TOK npesbiwaeT 10

MA, TO cneayeT NPUMEHSTb YCUNEHHbIA 3aWUTHbLIA NPOBOAHUK (CM. 543.7).

MpuvMeymn llHe —IiMioctuMC N>Ku yreukn. Hanpumep. cduuicmuc KaGenamu NN ..(HUNNENAMUN, NOAXUN 6UN. ) MEMbIMCUbI

Mpy RpOCKnipOIUITHU yetUUIMKM 1 o6opyaoBaHus

543.7 YCuUNeHHble 3aWUTHble TMPOBOAHUKM TMPU  TOKaxX YTeuKu
npesbiwaowimnx 10 m/l

Mpy NOAKMOYEHMN CTauMOHAPHOro 060pYAOBaHUA C TOKaMU YTEYKM,
npesbilarwmnmmy 10MA, K 3aWMTHBIM MPOBOAHMKAM MNPeAbABNAIOT cregytowme
TpeboBaHUA:

- ecnn y obopyaoBaHMA ecTb TONbKO OfHa Touka (TepmuHan) Ans
NOAK/MOYEHNS 3alUTHOrO MPOBOAHMKA, TO €ro CeyeHne LO/HKHO OblTb HE MeHee

10mMm2no Cu nam 16 mm2no Al no Bceil A/inHe;
MpumeyvyaHnune 1PEN.PEL nam PEM npoBOoAHUK, Bbl6paHHbIli B COOTBETCTBUE C
TpeboBaHUAMNU 543.4, fONXKEH YA0BNETBOPATb U 3TUM TpeboBaHUSAM.
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- ec/im y 060pyf0BaHUA eCTb BTOpas TOYKa (TepMuHan) 419 NOLKIHOYEHUs

3alMUTHOr0 NPOBOAHMKA, AO/MKEH ObITb NPOMOXKEH BTOPOW 3alUTHbIA MPOBOAHNK
MWHMMaIbHOIO CeYeHuns, TpebyeMoro Ans 3alinTbl OT KOCBEHHOr0 npukacaHus Ao
TOYKW, TAe ceyeHMe 3alMTHOro NPOBOAHUKA A0/HKHO ObiTh He MeHee 10MM' Mo
Cv unu 16 MmM2no AL

MpumeuvaHne 2 B cucteme TN-C, rae HeliTpanbHblA NPOBOAHUK 0O0bEJUHEH C
3alWNTHBIM MPOBOAHUKOM B eAuHbIA PEN-NpoBOAHMK [0 3aXuma 060pyfoBaHUsA, TOK
3alMTHOIO NPOBOAHUKA pacCMaTpMBalOT Kak TOK Harpysku.

Mpumeua uune 3 O6opygoBaHuWe ¢ BONMLIIMMK TOKAMU YTEUKM MOXET 6bITb
HECOBMECTMMbIM C  YCTaHOBKamu, B KOTOPbIX MNPUMEHAKT  3alWuUTHble YCTPOICTBa

anddepeHLnanbHOro Toka.

543.8 Pa3mellieHMe 3alLMTHBLIX NPOBOAHUKOB

Ecnm pgna sawmTbl OT MNOPaKEHUA 3MEKTPUUYECKUM TOKOM NPUMEHSIOT
YCTPOWCTBO 3aluTbl OT CBEPXTOKA, TO 3alMTHbIA MNPOBOAHMK [AOMKEH ObiTb
06beauHeH € (hasHbIMM MPOBOAHMKAMW WAN TMPONOXKEH B HEMNOCPEACTBEHHOM

61130CTW.

544 3alinTHbIe MPOBOAHMKMN YpaBHUBaHNA NOTEHLNAN0B

5441  3allUTHbIe  MPOBOAHUKM  ypaBHUBaHUA MoTEeHLMAMO0B,
npucoegnHsAeMble K rN1aBHOMY 3a3eMJ/IAIOLLLEMY 32XKUMY (LLUMHE)

544.1.1 CeyeHune 3aWUTHbLIX MPOBOAHMKOB YpaBHMBAaHWA MOTEHLMNAMOB,
KOTOpbIe MPUCOEANHSAIOT K FNaBHOM 3a3emnstollein wuHe (F3LL) gomKHO 6bITb He
MeHee MOJIOBUHbI CeYeHUs camoro 60/bLiero 3awuTHOro NPOBOAHMKA YCTAHOBKM
N He MeHee:

- 6Mm2no Cu;

- unn 16 Mm2no Al

- wnn 50 MM o cTanm.

CeueHue 3alNTHLIX MPOBOAHUKOB YpaBHUBAHWUA MOTEHLMANOB, KOTOpble
npucoeanHsAT K 3L He AoMXHO 6bITb 60nbwe 25MM2CHY unu 3KBUBANEHTHOIO

ANs ApYTUX MaTepuanos.
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544.2 3alinTHble MNPOBOAHUKW YypaBHMBaHUA TMOTeHUMAN0B AN
JOMOSTHNTENbHOI0 YpaBHUBaHUA

544.2.1 TlpoBogUMOCTb  MPOBOAHWKA  YpPaBHWBAHWUA  MOTEHLManos,
COELMHAIOWEro [Be OTKPbITble MPOBOAALLME YACTW, [LO/DKHA OblTb He HMKe
MWHMMaNIbHON  MPOBOAMMOCTM  3aLMTHOrNO MNPOBOAHWMKA U3  MNPOBOAHWKOB,
NPUCOEAMHEHHBIX K OTKPbITLIM MPOBOAALLMM YacTAM.

544.2.2 TIpoBOAMMOCTb  MPOBOAHMKA  YpaBHMBaHMA  MOTEHLMA/IOB,
COE[MHSAIOLLEr0 OTKPbLITYIO MPOBOAALLYI0 4acTb W CTOPOHHIOK MPOBOAALLYIO
4yaCTb, [O/MKHA ObITb HE HWKE NPOBOAMMOCTU COOTBETCTBYIOLLErO 3aljMTHOrO
NMPOBOAHNKA MOJIOBMHHOTO CEYEeHUS.

544.2.3 TlpoBOAHVK YypaBHMBaHWA MNOTEHLUWAN0B, COEAWHAKOWMIA [Be

CTOPOHHME NPOBOASALLME YaCTU, AOMKEH COOTBETCTBOBAThL Tpe6oBaHUAM 543.1.3.
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MpunoxeHune A

(o6s13aTENIbHOE)

PacueT KoappumumeHTa K Ho 541.1.2

(cm. Takxke M3K 60724 n M3K 60949)

KoathhmumeHT K paccumTbIBalOT N0 cneaytoLLein opmyne

jg'h o cd t Pre Y

rge Q‘o6beMHaﬂ TeNnN0eMKOCTb MaTepuana npoBogHuKa npu 20 "'C, Ix/C mm":
/7- BennunHa, obpaTHas TemnepaTypHoOMy KoahdhuumneHTy npoBogHuKa npu 0°C,
"C:
p ro- yfienlbHoe 3/IeKTPUYECKOoe CONpoTUB/IeHNe npoBogHuKa npu 20 °C, OM mMm;
O- HayvasbHasA TemnepaTtypa npoBofHuKa. °C;
- KOHeyHas TemnepaTtypa, °C.

Tabnuya J1.54.1 - 3Ha4yeHNs napameTpPoB NPOBOAHUKA ANA Pa3NMYHbIX MaTepnanoB

Marepvian P\ <2\ Pﬁ’-‘l |ft(/3 +20°C)

MPOBOAHINKA °C Lox/"Cvml* Om-MM V PZO
Megb 2.345 3,45-10° 17.241-10” 226
AMIOMUHWIA 228 2,5-10* 28,264-106 148
Cranb 202 3,8-104 138-10'6 78

* 3HaueHVs NpyHATLI HO M3K60949
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Tabnwuuya J1.54.2 - 3HaueHne KoappurymneHTa K,qnﬂ N30/IMPOBAaHHbIX 3aWUNTHbIX
NPOBOAHMKOB, He ABNAKLWUXCA XWUN0K Kabens n He NPOMOXEHHbIX COBMECTHO C

apyrnMmn kKabenamwu

Visonsiums NposofHka Temnepatypa. 3HaueHve Id,u,nﬂ NPOBOAHVKA 13

Mean THOMUHUA cTarm

HavanbHaa — KoHeuHast

70°C 30 160/140% 442133 95/88"" 52/49""
TepmonnacTt (PVC)
90°C 30 160/140* 1431135 95/88" 50/49"
Tepmonnact (PVC)
90 °C 30 250 176 116 64
(XLPE ww HPR) 2 200
Pcagz)r‘fnam 159 105 58
Pe3vHa
P( 8°C ) 30 220 166 110 60
CaKTor1act
( Pes
185 0 350 201 133 73

CWIMKOHOBas pe3nHa

HwkHee 3HaueHVe faHo ans 11BX 13onsupmn NpoBogHNKOB ceveHvem 6onee 300 Mv*,
b [MpegenbHble TemnepaTypb! 4/18 U 301ALMN Pa3/IYHBLIX TUMOB NpriBeaeHbI no MK 60724,

dopmyny pacyeta Kem. B Havane npunoxerms.
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Tabnuuya J1.54.3 - 3HaueHune KoahpuyneHTa K,qnﬂ HEN30IMPOBAHHbIX 3aWUTHbIX

NPOBOAHUKOB, HaxoAAWNXCA B KOHTAKTE C 060M104KOI Kabens, HO NPONOXEHHbBIM He

B 06WWeM Ny4yKe c gpyrumm Kabensmu.

Matepuan 060/104KU Temnepartypa. 3HavenVie 4* A5t MPOBOHIKA 13
Kabens (0]
Mean AMOMUHNS cramm
HavanbHas  KoHeuHas
Tepmonnact (PVC) 30 200 159 105 58
MonmatuneH 30 150 138 91 50
CSP1 30 220 166 rno 60

1 MpegenbHble TeMMepaTypbl 415 U30/IALMN Pas/INYHBIX TUMOB MpuBeaeHsbI Mo M3K 60724.

h dopmyny pacHeTa K CM. B Hauase NPUIoKeHIs.

* CSP -cuNaHO-CLUUTbIA MOSMSTUSIEH.
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Tab6nwuyaAb54.4 - 3HaueHne KoapuumneHTa KAJ'IH 3alWMTHBIX NPOBOAHUKOB,
ABNAOLWMNXCA XNN0N Kabenss unm nNponoXeHHbIM B 0AHOM MYyYKe C APYTUMU

Kabenamun nnan n3onnpoBaHHbIMU NMpoBogamMm

Temnepatypa. 3nauerme K gns nposogHyika us
V13019ups NpoBoAHMKA
meam ANOMUHKS cTamm

HavanbHas  KoHeuHast

70°C 70 160/140* « “ .
TepmonnacT (PVC) 115/103 76/68 42/37
90°C 9 1601140 100/86* 66/57+ ,
TepmonniacT (PVC) 36/31
90°C 90 250
(XLPE ww EPR) 143 94 52
60°C 60
Pcakronnact 200 141 93 51
( Pe3vHa)
85°C 85
Pcaxroriact 220 134 89 48
( PesvHa)
185°C 180 350 132 87 47

CWIMKOHOBas pe3nHa

* HwxHee 3HaueHMe aaHo A5 n3onsumm HBX NpoBOgHMKOB ceveHrieM 601ee 300 MM™.

b [NpegenbHble TemnepaTypb! 419 U30IALMM Pas/IMYHBIX TUMOB NpuBefeHbl No M3K 60724,

Lﬂ:opmyny pacueTa KcM. B Hauasie MPUoKeHUsI.
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Tab6bnHuya J1.54.5- 3HavyeHne KoappmymeHTa K,qnﬂ 3alWMTHBIX NPOBOAHUKOB,

TaKMX KakK MeTannmyeckas 6p0Hﬂ Kabens, metannmnyeckas o6onovyka kabens.

KOHUEHTPpNYeCKMe nNnpoBoOgHUKNW U T.M.

zonsums kabens

70 °C
TepmonnacTt (PVC)
90 °C
Tepmonnact (PVC)
90°C
(XLPfc wm HPR)
60 °C
PeaxToruiact
( Pe3nHa)
85°C
PeakToniiact
( Pe3nHa)
MvHeparibHast
Tepmonnact (PVC)
ob0roHKa™™*
MviHepasibHas
HeM30/IMpoBaHHasA

Temneparypa,
°Cx
mean
HavanbHas — KoHeuHast

60 200 141
80 200 128
80 200 128
%5 200 144
£ 220 140
70 200 135
105 250 13

3HaueHVe KC /151 NMPOBOAHMKA U3

UIOMUHNA

93

85

85

95

93

CBMHLA

* [MpefenbHble TemrepaTtypbl 41 (rOAALAM pasinyHbIX TUMOB NpyBeaeHb! Mo M3K 60724,
* YKazaHHble BE/MUMHbLI MOXKHOMPUMCHAMb /151 HEM30/IMPOBaHHbIX MPOBOAHUKOB HesalMLLEHHbIX OT
MPUYKacaHWs W HaXOLALLMXCA B KOHTAKTE C FOPHOYUMM MaTepriasiamu.

Popx|yny pacyeTa KCcM. B Haqasie NMpUIoXeHusI.

CTasim

51

46

46

52

51

Ta6nwuuya A.54.6- 3HauyeHne KO3 puULneHTa K,qnﬂ Hen30/IMPOBaHHbIX NMPOBOLHUKOB,

KOTfAa yKasaHHble TeMNepaTypbl He CO3/al0T YIrpo3bl MOBPEXAEHUS HAXOAAWMXCS B6N3M

MaTepunanoB

YcnoBus
NPUMeHeHKA

OTKPbITO H Ha

OrpaHNYeHHbIX
yyacTKax

Hopx<asbHble
ycrnoBsus

T1oxapoonacHbl
C 30HbI

HauanbHasi
Temneparypa

°C

30

30
30

Megs
MakcrmasibHa
ATemneparypa

(KoHeYHas
Temnepartypa),

°C

51K

200
150

228

159

Martepuan npoBoAHUKa

Aarovl
MakcumasbHa K
b
Temnepatypa
(KoHe4YHas
Temreparypa)
°C
300 125
200 105
150 91

Crarb
MakcumasibH
as
Temnepartypa
(KoHe4uHas

TemnepaTypa
°C
500
200
150

82

50
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MpunoxeHne B
(cnpaBo4Hoe)

MpviMep pa3MeLLIEHNN 3a3eM/ISIHOLLIEHD YCTPOCTBA M 3aLLMTHBIX NMPOBOAHUKOB
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O60rHaH HaumMeHOBaHMWe COCTaBHbIX YacTel 3NEKTPOYCTaHOBOK

CHUC
C
Cl
C2
C3

C4
C5
C6

c7
D

rpuy

PiLY

3L
ayn
T1

T2
LPS
PE
PE7PEN
M
|

CTOpPOHHAS NpoBOAALLaA YacTb
MeTannnyeckne BogoNPoOBOAHbIE TPY6bI
MeTannuuyeckue rpy6sl BOAOOTBEAEHNA

MeTannunyeckue Tpy6bl ra3ocHabXeHWUs ¢ HTONUPYIOLL et

BCTaBKOWA
KoHgnunommnpoBaHuc
Cuctema oToneHUA

MeTannmyeckne BOAONPOBOAHbIE TPYy6Gbl, HANpUMep, B

BaHHOW

MeTannuyeckue rpybbl BOJOOTBEAEHNS, HaNpUMep, B BaHHOM

M3onupyroulad BCTaBKa
[naBHbIA pacnpefenuTenbHbli WnT
PacnpegenutenbHbli Wut

| naBHas 3asemnaoWas WuHa

LLInHa fONONHMTENLHOTO YPaBHUBAHNA MOTEHLMAN0B
3ablOHONIHYCHHBIN B 6ETOH MW 3arNy6NeHHbI B FPYHT

(hyHAaMEHTHbIN 3a3emMnuTeNb

3a3CM/IHICb MONHME3aLWnTbl MPU HE06X0AUMOCTH

CucTtema MOJTHMe3aW Tl (MPU HanU4un)

111nHa(bl) PE B pacnpegennTenbHOM LWunTe
L nHa(bl ) PE/PEN B rnaBHOM pacnpeAennTesibHOM LWuTe

OTKprTaH nposojsawad 4actb

3alNTHbI 3a3emnstow it nposogHuK (PE)

3aWnTHBIA NPOBOAHMK, U PEN- NpoBOAHUK OT ceTu (npun

Hanuuum)

3alMTHbIE MPOBOAHMKU OCHOBHOW CUCTEMbI YpaBHWUBaHUA

noTeHunanos

3aWMTHbIE MPOBOAHUKMN AONONHUTENBHON CUCTEMBI

YpaBHUBaHNA NOTEHLMaNoB

TOKOOTBOJ, CUCTEMbI MONHUH3AWMNTLI (LPS) (Mpu Hannyum)

3asemMnaLWnii NPOBOLHUK

MOCT P 50571.5.54-2013

MpumevaHns

Wnn Tpy6bl TennoueHTpanu

Cm. 701.415.2 [8]

Cwm. 701.415.2 [X

MuTaHe OT rnaBHOO
pacnpefennTeNibHOro wuTa

Cwm. 542.4

Cwm. 542.2

Cm. 542.2

Cwm. 543.

Mnowazb NONEPEYHOrO CEYEHNS CM.
543.1.

Twn 3alWMTHOrO NPOBOAHMKA CM. 543.2.
ONeKTPUYECKYIO HEMNPEPLIBHOCTb CM.
543.3

Cwm. 544.1

Cm. 544.2

Cm. 542.3

Ecnu ycTtaHaBnMBalT CUCTEMY MOSHME3aWNUTbI, TO LOMONHUTENbHbIE

Tpe6oBaHusa npusegeHbl B MIK 62305-3 noapasgensl 6.1 n 6.2.

MPpHMCUYMUUC —lpOoKIIIIKM QYHKUMOHANbHOK MIOVACHVH un pucyHke B.54.1HC NOKOMHbI

PucyHok B.54.1 - MNpuMepbl pa3MeLLeHns 3a3eMf0LLEr0 YCTPOMCTBa

OTHOCWUTENBHO (byH,CI'aMEHTHOFO 3a3eMnnTend, 3alluTHbIX NMPoOBOAHNKOB U

3alUTHBIX MPOBOAHUKOB CUCTEM YPaBHMBaHUA NMOTEHLWNa0B
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MpunoxeHne C
(cnpaBo4yHoOE)

3aseMnsioLne 3NEKTPOAbI XKe1e306eTOHHbIX (yHAaMeHTOB

C.1 O6wme TpeboBaHUA

Y 6eToHa, NPUMEHAEMOro AN COOPYXXeHUs (YHAAMEHTOB 3[aHUW,
ecTb OnpefefieHHas MPOBOAMMOCTb MW, Kak MpaBU/0, XOPOLIMIA KOHTaKT C
OKpyXalwmnm rpyHToM. [103TOMY 3/1IeKTPOAbl M3 YEpHOro Mmetanna
MOJIHOCTbIO BCTPOEHHbIE B OETOH MOXXHO MPUMEHATb Kak 3a3eManTenu, npu
YyCNOBUWN, 4YTO GETOH He W30/UPYKT OT TPyHTa C MOMOLLbIO CheLuanbHoin
TennousonAuMM  UaM - ApyruMmn - cnocobamu.  M3-3a XUMUYECKUX U
(hM3nyecknx 3PEPeKTOB, YepHbIi MeTann, CcTajib FopAYero LUUHKOBAHUA W
Apyrue metansibl, BCTPOEHHble B 6ETOH Ha rnyouHy 6onblwe 5 cM HagexHo
3alWmMuleHbl 0T KOPPO3MW, MpPakTUYeCKM Ha BCe BpPems CYLLeCTBOBAHMUSA
3naHusa. Takxe, rfge 370 BO3MOXHO, C/efyeT MPUMEHATb MPOBOAALLNE
KOHCTPYKLUMW 34aHWUMN.

3aMOHONMMYMBaHMe B 6GETOH  (PYHOAMEHTHbIX  3a3eMJAILWMNX
3M1eKTPOA0B BO BPEMSA MOHTaXa 3[aHua ABMAETCA 3KOHOMWUYHbLIM peLlueHVeM
MO3BONAKOLWMM MOAYYUTb XOPOLWMK 3a3eMIuTeNlb C 6GONbLWNUM CPOKOM
CNY>X06bl MOCKOJIbKY:

-3TO He TpebyeT AONOMHMUTENbHbIX 3EMSHbIX pPaboT,

- 3a3eMnnTenb yCtaHaB/IMBalOT Ha rny6|/|He, roe Het oTpuuaTenibHbIX

B/IMAHWI, CBA3AHHbLIX C CE30HHBLIMW NOTOAHBLIMU YCNIO0BUAMMY,
- obecneuynBaeTCcs XOPOLIMA KOHTAKT C FPYHTOM.

- 0XBaTblBaeTCAH dJaKTI/IHeCKVI BCA NMOBEPXHOCTb (byH,aneHTa 3[aHnA,

4TO NMPUBOANT K MUHUMU3aUUN NMMNefaHCa 3a3eMnnTend,

- obecneymBaeTcs ONTUManbHOE pacnono>xxeHune 3a3emMneHuna AnAd

CnCcTeMbl MONMHKE3aWNThbl, "
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- C Hayana MOHTaxa 34aHus 3a3eMINTENIb MOXHO MCMO/b30BaTh B
KayecTBe 3a3emMnnTens Ans 3N1eKTPUUYECKON YCTaHOBKM CTPOMNAOLWaLKK.
Momumo  addekTa  3a3eMNEHMSA,  3aMOHOMWYEHHble B OETOH
(hyHOAMEeHTHbIe 3a3eM/AloLWMe 3EKTPOLbl 06ecrneymnBaloT XopoLwyw 6asy Ang
OCHOBHOI CMCTEMbl YpaBHMUBaAHWA NOTEHLMaN0B.
Mpy MOHTaXe 3aMOHOMNYEHHbIX B 6ETOH (hYHAAMEHTHbIX 3a3eM/IAOLLMX

3M1EKTPO/IOB Npea/iaraeTcs BbINONHATL CNeAYHOLMe YKa3aHUs U PeKOMEeHAaLuK,

C.2 MprMep NPUMEHEHMS 3aMOHOIMYEHHbIX B 6ETOH (PYHAAMEHTHbIX
3a3eM/ISIIOLLMX 3N1EKTPO/0B

Ecnn dyHaameHT 34aHUs A0/MKEH OblTb MOMHOCTbIO 3allULeH OoT
noTepu TEMNJ0BON ISHEPIrMM C MOMOLLbI  M30AAUUSA U3 HEMpPOBOAALLUX
mMaTepuanoB, WM ecnuM  (yHAAMeHT [O/KEeH WUMeTb TUAPOU30NALNIO,
Hanpumep, MPUMEHSAOT MNAaCTMACCOBbIe NWUCTbI TONWMHOW 6onblie 0,5MM,
ncnonb3oBaHne 6GeTOHHOTO (yHAaMeHTa B KauyeCcTBe 3a3eM/IUTENs  He
apeKTMBHO. B 3TUX CcAyvasix, METaNIMYecKyd apmMaTtypy MOXHO
MPUMEHATb [ANS  3alWTHOrO YpaBHWBAHWA NOTEHUWANoB, a B Lensax
3a3eMfieHns  cnefyet  NPUMEHATb  APYroi  3a3eMiauTeNb,  Hanpumep,
3aMOHOMIMYEHHbIE B 6GETOH  (hyHJAMeHTHble  3a3eMAsOWME  3MEKTPO/bI,
PAacnofioXXeHHble  HIKE M30/IMPOBAHHOTO  (hyHAAMEHTa, WU pasmelleHue
3a3eMNEHUs BOKPYr 34aHWs WAW 3arny6neHHble B TPYHT (YHAAMeHTHble

3a3emMndarune 3NeKTpoabl.

C.3 KOHCTPYKUMS 3aMOHO/IMYEHHbIX B 6eTOH  (hyHAAMEHTHbIX
3a3eM/ISIOLLUX 3/1IeKTPO/0B

C.3.1 [Ans KOHKPETHbIX (hyHAAMeHTOB 6e3 MeTan/Myeckoil apmaTtypsl,
KOHCTPYKLMS  3aMOHOMMYEHHbIX B 6ETOH  (BYHAAMEHTHbIX  3a3eMASOLUX
3/1EKTPOZIOB [0/XKHA COOTBETCTBOBATb TWUMY W pasMepaMu (yHAaMeHTa.

MpeanouTeHne cneayeT OTAaBaTb 3aMKHYTbIM KO/bLEBbIM KOHCTPYKLMAM,

3
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COCTOSALMM M3 OAHOFO0 WAN HECKONbKUX Kojel WA NPsMOYro/ibHbIM

KOHCTPYKUMAM C NIMHEVHbIMKU pa3dmepamu o 20 wm.

C.3.2 Uto6bl un36exaTb CHMXKEHMS (MeHee 5 cM) paccTosHus [0
rpyHTa, 3aMOHOMIMYEHHbIX B O6ETOH MPOBO/MIOYHbLIX 3MEKTPOAO0B, cnefyeT
NMPUMeHATL cneunanbHble cpegcTea. Ecnu B KayeCcTBe 3/1eKTPOA0B
MCNONb3YKT MNOM0CY, TO OHa [AO/DKHA ObiTb 3aUKCMpOBaAHA OTHOCUTE/IbHO
Kpas, Takum obpa3om, 4TobObl M36exaTb 06pa3oBaHMA MonocTein 6e3 6eToHa
nog nonocoii. Ecnm  npucyTcTBYeT apmaTypa, MPOBOJIOYHbIE 3NEKTPOAbI
JO/MKHbI  OblTb CKPEMneHbl C HeA C MpPOMeXyTKamMu He 6onee 2 M.
CoefiIMHEHNA AO/MKHbI ObITb BbINO/MHEHbI B COOTBETCTBUM C 542.3.2.
MpuMeHeHWe KIMHOBbLIX COeAMHUTENEn cnefyeT n3berats.

C.3.3 ¥ 3aMOHO/INYEHHbIX B 6ETOH NMPOBO/IOYHbLIX 3/IEKTPOAOB LO/IKEH
ObITb BbINOMHEH, MO KpaliHel mepe, OAWH BbIBOA (TEPMMWHAN) ANS KaXAoro
0eTOHHOrO 3neMeHTa 3f4aHud, AN COeAMHEHUS C 3NEKTPUYECKON CUCTEMO
3[aHNsA, C COOTBETCTBYHLWEN TOUYKOW KOHTakTa (Hampumep, C T[NaBHOM
3a3eMAAWEN WWUHON) WMAM AO0MKHO O6bliTb OKOHYaHWE B cCheuunanbHOM
3aK/laffHOM 3/71eMeHTe, 3a10XXEeHHOM B MOBEPXHOCTb 6eTOHA AN COeAMHEHMS.
B Touke coefnHEHUs BbIBOA AO/MKEH OblTb AOCTYNEeH ANs 06CAYyXMBaHMA W
N3MEPEHWIA.

Ansa cucteMbl MONHME3aWMTbl W ANA 34aHWKA CO  CheumnanbHbIMM
TpeboBaHMAMM OTHOCUTE/IbHO obopynoBaHus NH(OPMaLMOHHbIX
TeXHONornin, Tpebyerca 6onee O4HOM TOUYKU MOAKAOYEHUS K 3a3eMIUTENIO,
Hanpumep, ANd TOKOOTBOAA CUCTEMbl MOSTHME3ALWMUTI.

Ana coefuHeHuin B (yHLaMEHTEe MPOSIOXKEHHbIX B TFPYHTE BHe
6eTOHHOro (yHAaMeHTa [O/HKHA ObiTb Yy4yTeHa BO3MOXHOCTb KOpPpO3uu
CTanbHbIX MNPOBOAHMKOB (cM. pasgen C.4). [Ons TakKux COEAWHEHWA,
peKoMeHAyeTcsd, 4TOoObl OHM BXOAMAM B OGeTOH B npegenax 34aHUs uWAu
CHapy>u, Ha COOTBETCTBYIOLLEN BbICOTE Hafd YPOBHEM 3eMMN.

C.3.4 MuvH/ManbHy nMJowais MOMepeyHoro CeyvyeHUs 3/1eKTPOLOB,

BKAKOYaA BbIBOO  ANA COeANHEHNA, BbI6VIpaPOT B COOTBETCTBUU c
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Tabnuuein 54.1. CoefnHeHus LOMKHbI ObITb Hafe>XXHbIMU m c
COOTBETCTBYIOLWMMN 3NEKTPUYECKUMU XapaKTepuctukamm (cMm. 542.3.2).
C.3.5 MeTtannmueckas apMmaTtypa (pyHLamMeHTa MOXXHO WUCMO/b30BaTh B
KayecTBe 3/IeKTpofa, Mpu YCMOBUM, 4YTO COEAMHEHWUS YLOBNETBOPAKOT
Tpe6oBaHuaM 542.3.2. [lasHble COeAMHEHWS AOMYCKawTCA TOMbKO C
paspelleHna TNaBHOTO WHXeHepa (apxuTekTopa) MPOEKTa Ha OCHOBAHMU
aHanm3a KOHCTPYKUMK 3aaHusa. CoefuMHeHUs, C NPUMEHEHMEM NPOBOJIOYHOW
CTaJIbHON O6POHU He MCNONb3YKT B KayecTBe 3aliMTbl, HO MOTYT NOAXOANUTb
Ana obecneyvyeHWs 3N1eKTPOMArHUTHOW COBMECTUMOCTU WH(OPMaLUOHHbIX
TEXHONOrnin. HanpsxeHHy apmaTypy He cfneayeT UCNONb30BaTb B

KayecTBe 3a3eM/InTens.

Ecnn  cBapeHHble CeTKW, CAenaHHble ©3 MNPOBOAOB  MeHbLUEro
gviameTpa, NPUMEHAKT LNF apMUPOBAHWA, TO MX MOXHO WCMNOAb30BaTb B
KayecTBe 3/IeKTPOLOB, E€CNM OHW HafeXHO CcoefuHATCA 60/blle 4Yyem B
OLHOA TOYKe C BbLIBOAOM MWW APYTUMWU YacTAMM 3a3eMMTeNs, 4TOObI
obecneynTb, MO KpakHein wMepe, Ty >Ke camyl naowagb MNOMNEPEeYHOro
ceyeHMs Kak 93TO YykasaHo B Tabnuue 54.1. MuHMManbHbIA AnameTp
OTAENbHbIX MPOBOAHWKOB TaKMX CETOK AO0/MKeH OblTb He MeHee 5MM ¢
YeTblpbMs COEAWHEHUAMMU MeX[JYy BbIBOAOM U CETKOW B PasfIMyHbIX TOYKax
KaXX[ol ceTKm.

C.3.6 CoefnHeHne 3/1eKTPOLOB He AO0/DKHO BbIMO/HATHCHA TPAH3UTOM
MEXAY pas/IMyHbIMK YacTAMU MPOTAXEHHbIX PyHAaMeHTOB. B aTtom cnyuae,
Ans obecrneyvyeHMss HEOOXOAMMbIX 3NEKTPUYECKMX COEAMHEHWUIA, COEAUHUTENN

OOJ/1XKHbI ObITb YCTaHOBJ/IEHbl BHE 6ETOHHOr0 OCHOBaHMUS.

C.3.7 3amoHONM4YeHHble B 6GETOH (hyHOAMEHTHble  3a3eMasloLme
3NIEKTPOLbl OTAENbHbIX onop (Hanpumep, nNpuW CTPOUTENLCTBE BONbLIMX
MoMeLLeHnin), LOONXKHbI OblTb COEAWHEHbI C 3aMOHOJ/IMYEHHbIMU B 6ETOH
(PYHLAMEHTHbLIMM 3a3eM/IAIOWMMN INIEKTPOAAMM LPYTUX OMop, C NPUMEHEHUEM

COOTBETCTBYHOLMNX 3a3eM/IAOWNX NPOBOLHMKOB (CM. pasgen C.4).
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C.4 BO3MOXHble MPO6MEMbI KOPPO3UW ANA  LPYTUX 3a3eMJIEHHbIX

YCTAHOBOK,  PacfofIoKeHHbIX  CHapyXW  3aMOHO/IMYEHHbIX B  GETOH
(hYHAAMEHTHbIX 3a3eMNAIOLLINX 3N1eKTPOA0B

CneayeT yuuTbiBaTb, YTO 06blYHAsA cTanb (6€3 MOKPLITUS WK
ropsivero LIMHKOBAHUSA) 3aMOHO/IMYeHHas B  06eToH obnanaet
3NIEKTPOXUMUYECKMM NOTEHLMANOM, PaBHbIM Mefu, 3arny6/eHHON B FPyHT.
CnenoBaTeNbHO, €CTb ONACHOCTb 3MEKTPOXMMUUYECKON KOppOo3uu, C ApYrum
3a3eM/INTENEM, BbINOMHEHHOM W3 CTanuW W 3arny6neHHbIM B FPYHT BGAN3M
(yHAAMEHTAa U COEAWHEHHbIM C 3aMOHO/MYEHHbIM B 6GETOH (YHAAMEHTHbIM
3a3eMNSIOWMM  3MEKTPOAOM. ITOT 3deKT MOXKHO Takxe HabnwgaTe Ans

apMMUPOBaHHbIX (DYHAAMEHTOB 60MbLINX 34aHWIA.

Hvkakoi cTanbHOW 3N1eKTPOL He cnedyeT ycTaHaBAMBaTb B FPyHTE
B6NM3N OETOHHOro (QyHAaMeHTa KPOMe 3/1eKTPOLOB, W3rOTOBMEHHbLIX U3
HepXaBetowWel CcTan WA U3rOTOBAEHHbLIX APYTrMM CNOCO60OM C XOpolLuei
3awmToi oT Bnarn. Fopsyee UMHKOBaHME, OKpacka Wau gpyrue nopobHble
MOKPbITUA HE JOCTATOYHbI ANA 3TUX Ueneid. [JONONHUTENbHbIE 3a3eMAUTENN
BOKPYIF W OKONO TaKUX 3J4aHWii He cfnepyeT W3roTaBniMBaTb U3 CTaiu
ropsyero LUMHKOBaHUA Ans o6ecrneyeHMs AOCTATOYHOrO CpoKa CAyXX6bl 3TOWN

4aCTn 3a3eMINTENA.

C.5 OkKoHYaHMe paboT HO YCTAHOBKE 3aMOHO/IMYEHHbIX B 6ETOH
(OYHOAMEHTHbIX 3a3eMJ/IAIOLWMX 3/IEKTPOA0B

C.5.1Mocne noaroToBKN 31eKTPOAOB W/HAW COEAMHEHHON apMaTypbl,
nepes 3a/uMBKOW  6eToHa, cnefyeT MNOATOTOBUTb  COOTBETCTBYHOLME
NOKYMEHTbI.  [JJOKYMEHTbl [AO/KHbI  CcOfepXaTb OnNucaHwWe, MaHbl W
(potorpadpum ¥ 6bITb  BK/KOYEHbl B COCTAB OCHOBHOIO  KOMMJeKTa
LOKYMEHTOB 3/1eKTPUYeCcKoi ycTaHoBKK (cM. (7)).

C.5.2 beTOH, NpUMeHaeMbIn ans pyHAaMeHTa, AO/MKEH COAepXaTb He

meHee 240 Kr uemeHTa Ha 1m' 6eToHa. Y 06eToHa [AO0/MKHA ObiTb
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COOTBETCTBYlOWAA MONYXWUAKAA KOHCUCTEHLMA, 4TOObl 3anofiHUTL BCe

MOJIOCTN, PacCnoJiIoXXKEHHbIE HUXE 3/TEKTPOAOB.
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MpunoxeHwne D

(cnpaBo4HOe)

3a3eM/IAK0LLNE 3NEKTPOAbI B FPyHTe

D.1 O6uwme TpeboBaHuUSA

ConpoTuBneHve 3a3eMSAOWEro 3N1eKTpoAa 3aBUCUT OT ero pasmepa,
(hopmbl 7 YAENbHOT0 CONPOTUB/IEHUA rpyHTa B
KOTOpbIN ero 3arny6nsatoT. 370 yAeNbHOe CONPOTUB/IEHNE 4acTO U3MEHSAeTCH

no AAvHe n rny6uHe.

YpoenoHoe  CONpOTMBNEHME MO4YBbI BbipaxaeTcds B Omax
COMPOTMBEHUE LUANHAPA NNOWAAbI0 NOMNEpPeyHoro CeYeHMs OCHOBaHMA |
M W AAUHOW 1m.

XapakTep NOBEPXHOCTM W PacTUTENbHOCTU MOXeT AaTb HEeKOTOpYHo
MH(OpMaUU  OTHOCUTENbHO  Gonee  wAMm  MeHee  6NaronpuUATHOW
XapaKTepMCTMKN MOYBbl [ANA YCTAHOBKM 3a3eMnutens. bBonee HagexHas
nHopmaums obecneymsaeTca MNpU HanMyuuyu pesynbTaTOB  WM3MEPEHUn Ha
3a3eMIA0WMNX 3N1eKTpoLaxX, YCTAHOB/IEHHbIX B NOLO6GHOW MouBe.

YpoenbHoe  COMPOTUBNAEHME MOYBbI 3aBUCUT OT BA@KHOCTU U
TemnepaTtypbl, 06a 3T¥ napameTpa U3MeHSAKTCA B TeyeHMe roga. BnaxHocTb
- Nof BAUSHWEM TpaHyMPOBAHMA MOYBbI M ee NOpPUCTOCTU. lMpakTUyeckw,
yAenbHOe CONpOTUBAEHME TMOYBbl  YBENWYMBAETCH MPU  YMEHbLUEHUU
BNIXXHOCTW.

CPYHTbI B 30HaxX MNOATOMNMEHUS PEK, Kak NpaBuno, He MOAXOAAT AN
ycTpoicTea 3a3emMnnTenen. 31N TPYHTHI coCTOAT
M3 KaMeHHOW OCHOBbl, SABAAKTCA CUMbHO MNPOHULAEMbIMA U NIETKO
3aTonnsalTCca  OTQMUALTPOBAHHOWA BOLOW  C  BbICOKMM  YAe/lbHbIM
conpoTuB/ieHMEM. B 3ToM cfiyyae AO/MKHbI yCTaHaBAMBaTbCA [NYOUHHbIE
3NeKTPOoAbl, 4TOObl LOCTUTHYTb 60nee rNy6OKUX CMOEB TPYHTa, Y KOTOPbIX

MOXeT 6bITb Nyyllas NPOBOANMOCTb.
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Mop03 3Ha4YUTENbHO YyBeNMYMBaeT YAeNbHOe COMPOTUB/EHUE MNOYBHI,
KOTOpOEe MOXET AO0CTUraTb HEeCKONbKUX TbicA4 OM B 3aMOPOXEHHOM Choe.
TonwmHa 3TOr0 3aMOPOXEHHOr0 C/I0Si B HEKOTOPbIX 061acTaAX MOXeT
COCTaBUTb OfUH MeTp U 6osee.

3acyxa TaKXe YyBeNMuMBaeT YAenbHOe COMPOTWUBAEHME MOYBbI.
AdhekT 3acyxu MOXeT HabnwparbCd B HEKOTOpbIX obnactax o
rnyouHbl 2 M. 3HayeHWs YAeNbHOro CONPOTUBAEHUA MPU TakUX YCNOBUAX

MOTYT GblTb TAKOI0 XKe NopsiaKa Kak ¥ BO BpeMs MOpo3a.

D.2 Y enbHOe CONPOTUB/IEHNE TPYHTA
Ta6bnuua D.54.1 pgaeT uWHMOOPMaUUIO O 3HAYEHUAX YAENbHOIO

conpoTmBneHna anda onpeneneHHbIX TUMOB MOYBLI.

Tab6.lnwnaDbD.541 -YgenpHoe conpoTUBNEHNE

XapakTepuctuka rpyHTa YpensHoe conpotusneHune. Om
bonotucrasa semna OT1 10m go 30
ANNoBUIA 20- UX)
MeperHoii 10-150
BnaxHblii Topd 5-100
Msrkas rnmHa 50

V13BecTKOBas rMnHa 1 YNNOTHEHHAs FMHa 100-200
tOpckuit meprens 30 -40

[ AMHUCTBIN Necok 50 - 500
KpeMHUCTbI necok 200 - 3 0(H)
[onas KameHHas noysa 1500 - 3 (XX
KaMeHHas noysa nokpbiTasg Nyrom 300 - 500
MArkuii n3BecTHsK 100-300
YNNOTHCHHHBIA 13BECTHSK 1000-5000
MopucTblii N3BECTHAK 500- 1000
KpucTtannnueckunii cnaHey, 50 -300
Kpuctannunueckunii cnaHew, co cntogoi 800
paHnNT H MecyaHMK COrnacHo noroge 1500- 10000
[PaHUT M CUNbHO U3MEHEHHbI MecyaHmnK 100-600
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M3 Tabnuubl D.54.2 BUAHO, 4TO YyAeNbHOe COMPOTUBMEHWE MOXET
M3MEHUTLCHA B 3HAUYMUTENIbHOW CTEeNeHWn, A1 TOro e camoro Tuna rpyHTa.
B nepBom npubAMXeHUN CONPOTUB/IEHUE MOXET OblTb BbIYUCNEHO C

NPUMEHEHNEM CpeAHMX 3HavyeHui Tabnuubl D.54.2.

OuYeBMAHO, 4YTO BbIYMCNEHUS, CAENaHHble WCXOAS TONMbKO W3 3TUX
3HayeHwWii, palT cyry6o npubam3uTenbHoe 3HAYeHWe COMPOTUB/IEHUS
3a3eMasoWero anektpoga. MpumeHss ¢opmyny, NpuBeAeHHY B pasfgene
D.3, n3MepeHMe COMPOTMBNEHUS MO3BOMSIET OLEHWUTb CpefHee 3HayeHue
YOEeNbHOr0 COMPOTWUB/AEHUS TPYHTa, YTO MOXET ObiTb MOMAE3HbIM ANA

AaﬂbHGMMMX pa6OT,BHﬂ0ﬂHeHHHX BHOAO6HHX yCcnosuax

Tao6nwunuya D.54.2 - N3MeHeHNe yaenbHOro CONPOTUBAEHUS ANS

pasNMUHbIX TUNOB FPyHTa

XapaKTepucTiKa rpyHTa CpefHee 3HaYeHUe yaebHOTo
ConpoTMBAEHNS. OM

XupHas  naxoTHas  3emns,
BNAXHbI HacbINHOM rPYHT 50
BefHas naxoTHas  3emAs,  rpaBwii.
rpyobiit HaCbIMHOM rPyHT 500
Fonblli  KaMeHWUCTbI  FPYHT, CYXOW.

MOHOJ/IUTHbIE CKalbl 3000

D.3 3aszemnsatowmne aNeKTpoabl 3arny6/eHHbIe B FPYHT.

HomeHKnaTypa

3asemnaolWme 3NeKTpPoAbl 3arny6sieHHble B TPYHT MOTyT ObiTb

BbIMOJ/THEHbI U3:

- CTa/n ropsyero LMHKOBaHMS.
- cTanu B MefHOW o6o/ouKe,
- CTanu ¢ MeAHbIM MOKPbITUEM.
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- HepXaBelwwen crtanu,
- Tonon megu.

CoeiMHEHMA MeXAY Ppa3NNyHbIMKW MeTannaMu He [A0MXKHbl ObiTb B
KOHTaKTe C NMo4Boil. He cnegyeT NpUMeHATb ApYyrue meTan/bl U CNAasbl.

MuHMManbHas TONWMWHA W AMamMeTpbl fAeTaneid NpUHUMAKOTCA ANS
06bIYHbIX PUCKOB XUMWUYECKOFO N MeXaHW4ecKoro crtapeHus. OpHako, 3Tu
pasmepbl MOryT ObITb He AOCTATOYHbIMM B cuTyaumsax,
roe NPUCYTCTBYKOT CYLLECTBEHHblE PUCKM Koppo3un. C TakKumu puUckamu
MOXHO BCTPETUTbLCS B MNOYBaX, rAe pPacnpocTpaHAlT 6nyxaawouime TOKM,
Hanpumep BO3BPaTHble TOKM MOCTOSAHHOTO TOKA B LENAX 3N1eKTPUYECKOoW
TArM MAnm B 613N YCTAHOBOK KaTOAHOW 3aluTbl. B 3TOM cnyyae [LOMKHbI
ObITb NPUHATLI CMeyManbHble Mepbl MPeAOCTOPOXHOCTMN.

3aszemndiolWwime 3NeKTpoAbl LO/KHbI  ObITb  3arny6sieHbl B CaMbIX
BNAXHbIX 4acTax rpyHTa. OHM [OMKHbI ObITb PacnonoXeHbl BAanu OT
CBAaNOK O0OTXO0/[0B, rfe BO3MOXHa (uUAbTpauusi, Hanpumep, 3KCKPEMEHTOB,
XNAKUX YAOOPEHNIA, XUMUYECKUX MPOAYKTOB, KOKCa, U T.4., KOTOpble MOryT

NX pPasbecTb M PacnoOSIOXEHHbl MaKCMManbHO AaneKo OT OXXWBMEHHbIX MecCT.
D.3.2 OueHKa ConpoTUB/IEHNA 3a3eMJIAIOLLENO 3/1IEKTPOAA
a) opM30HTaNbHO NPOMOXEHHbIA NOA 3eMneli NPOBOAHUK
ConpoTuBneHne 3a3emnswowero anekrpoga R o6bpasoBaHHOro

rOPU3OHTANbHO MPOMOXKEHHbIM WMOA4 3eMiaeil NpoBOAHMKOM (cm. 542.2.3

n Tabnunuy 54.1), MoXeT 6bITb MPUOGAN3UTENBHO PacCYMTAHO MO opmyne

roe p - yaensHoe conpotusieHne noysbl, Om,

L - aavHa TpaHwew, 3aHATOW NPOBOAHWKOM, M.
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CneayeT OTMETWUTb, UTO YyK/Aaflka NpPOBOAHMKA B  TpaHulee

N3BUNNCTBIM  NYTEM HE fAaeT 3aMETHOro CHUMXEeHUA CONnpoTUB/IEHUA

3a3eM/AIOLLET0 3MEKTPOAA.

MpakKTUYeCKW, 3TOT MPOBOAHUK MOHTUPYHOTS [ABYMS PasNvUHbIMU

crnocobamu:

- (DyHAAMEHTHbIN 3a3eMAnTeNb 30aHus: 3asemMnstoLme
3N1eKTPOAbl YKNafAblBalOT B BWAE 3aMKHYTOro KOHTypa Mo nepumMeTpy

3naHus. Ero gnnHy NpuHUMaloT paBHOV MepUMeTpy 3AaHus;

- TpaHLUen: NPOBOAHWKM MPOKNaAblBatOT MOJ 3emneli Ha rny6uHe
npuénnanTenbHo 1 M B chneuuanbHbiX TPaHLWesX, BbIPbITbIX ANS 3TOW

Lenw.

TpaHwen He cneayroT 3anofiHATb KaMHSAMW, NENIOM UAM Nofo6GHbIMK
maTepuanamu, a cnefyet 3anonHATb 3eMJiell, CNOCO6HOM COXPaHATb
BNAXXHOCTb.

b) MponoxeHHble MO 3eM/eil NONOCHI

Ons ob6ecnevyeHWss XOpowlero KOHTaKTa [ABYX MOBEPXHOCTEW ¢

rPYHTOM CMNNOLWHbIE MOMOCHI CMeAYyeT YIOXUTb BepTUKanbHO (Ha pebpo).

Monockl AO/MKHbI ObiTh MPOMOXEHbI MOA 3eMnei TakuM 06pasom,
yTo6bl WX BepPxXHWI Kpali pacnonarancs NPUGAN3UTENbHO Ha TNy6uHe

0AHOT0 MeTpa.

ConpoTmBneHue, R. nNponoXxeHHOro noj 3emnei 3a3eMNsHOLEro
3neKTpoda B BWAE NONOCbl Ha AOCTATOYHOW TNy6MHE nNPUGAN3UTENBHO

paBHO

k=08
L

roe P - yAenbHOe COnpoTUBNEHUE TPyHTa. OM,

L - nepumeTp nonockl, m.
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C) 3neKkTpoAbl YCTAaHOB/MEHHbIE BEPTMKANbHO MNOJ 3eMnei

ConpoTtuBneHne, R. BepTUKaJIbHO PaCMONOXEHHOr0 NoA 3emieit
3asemndawowero anektpoga (cm. 542.2.3 u Tabnuyy 54.1) MOXeT ObITb

npubAN3NTENbHO paccyMTaHo No opmye
n-P
L

rae P - yAenbHoe conpoTusieHne rpyHta, Owm,

L - AnuHa cTepXXHs UM KaHana, M.
Ecnu cyuiecTByeT PpUCK MOpo3a WM  3acyXu, [7NHA CTEpXKHel
AOMKHA 6biTb YBENNYEHa Ha 1 unm 2 m.

3HayeHMe COMNPOTMB/IEHWE 3a3eMNAIOWEN0 3/MEeKTPOAa BO3MOXHO
YMEHbWUTL MNYTEM  COEAWHEHWS| HECKONbKUX BEPTUKANbHbIX CTEPXHEN
napannenbHo, Ha PpaccTOSHUM Apyr OT fjpyra paBHOM [AfIMHE OfHOTO
CTEPXXHS, B Cay4ae, eCAU NPUMEHSIOT Ba UMK 6onee CTepXHS.

[ONONHNUTENbHO YCTAHOB/MEHHbIE ANWHHbLIE CTEPXHW, YUUTbIBas
HEO4HOPOAHOCTb FPYHTA, MOFYT [OCTUTHYTb TFOPU30HTA C HU3KUM WUW

HE3HAYUTENbHbIM YyAE/NbHbIM COMPOTUBTIEHNEM.

D.4 MeTannnyeckme KOMIOHHbI KaK 3a3eMNA0LWNe 3/1eKTPOoabI

MeTannnyeckne KOMOHHbI, BXOAAWME B MeTaN/NIOKOHCTPYKUUIO W
pPacnonoXeHHble B TPYHTE Ha ONPeAeNneHHONn rny6uHe, MOXHO UCNOMb30BaTh

B Ka4yeCTBe 3a3eMnArLwero asieKrtpoaa.

ConpoTtuBneHune, /?, pacnonoXXeHHOW nof 3emaeii MeTannnyecKom

KONIOHHbI MOXET 6bITb NPUBGAN3NTENBHO pPaccYMTaHO Mo Gopmyne

R - 0,366{Iog,,,
n

rae p - yaenbHoe conpoTuBneHne rpyHTta. Owm;
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L - pacnonoxeHHas nop 3emfei AN1MHa KOMOHHbI, M;

d - guameTp uUMAMHApPa, 06Pa30BAHHOTO KOMOHHOIA, M.

PaL COeAWHEHHbIX KOJIOHH, PacrnofIOXKeHHbIX BOKPYr 34aHus, gJakoT
CONPOTUB/IEHNE TOrFO Xe NopsAfaKa, YTo U (QyHAaMEHTHbIe 3a3eM/INTENN.

3aMOHO/InYMBaHHe B GETOH He UCK/OYaeT BO3MOXHOCTb NMPUMEHEHUS
KONOHH KaK 3a3eMNAKWMX 3/1eKTPOAOB W He CYLWECTBEHHO W3MeEHseT

COMpPOTMB/IEHME 3a3eMNAIOLLETO 3NEKTPOAA.
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MpunoxeHne A

(cnpaBo4yHOE)

CBefieHMs1 0 COOTBETCTBUM CCbITIOYHbIX MEXAYHAPOAHbIX CTAH4APTOB CCbIIOYHbIM
HaLWOHaNbHbIM CTaHAapTaM Poccuiickoin deaepaunn (M AelCTBYIOLWMM B 3TOM
KauyecTBe MEXroCyAapCTBEHHbIM CTaHAapTam)

Tabnuy ajAn

O603Ha4YeHNe CCbIIOYHOTO
MEXayHapoHOro
cTaHgapTa

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

CTeneHb
COOTBETCT

BH

1DT

1DT

1DT

MOD

1DT

O603HaYeHNe 1 HAUMEHOBaHWE COOTBETCTBYIOLLETNO
HaLMOHaNbHOIo CTaHAapTa

FOCT P 50571.3-2009 (M3K60364-4-41:2005)
«INEKTPOYCTaHOBKM HU3KOBOMbTHbIE. YacTb 4-41.
TpeboBaHus ans obecrneveHns 6e30MacHOCTU.
3awuTa OT NoOpakKeHUsa 3NEKTPUYECKMM TOKOM»

FOCT P 50571-4-44-2011 (M3K 60364-4-
44:2007) «3eKTPOyCTaHOBKN HU3KOBOJIbTHBIE.
YacTb 4-44. TpeboBaHua ans obecrneyveHms
6esonacHOCTW. 3aluTa OT OTK/IOHEHWUI
HanpPsXKeHWA 1 3NeKTPOMarHUTHbBIX NOMEX»

FOCT P 50571.5.51-2013 (M3K 60364-5-
51:2005) «9n1eKTpOoyCcTaHOBKM 3aaHuii. YacTb
5-51. BbI6op M MOHTaX 31eKTPo060opyLOBaAHNUSA.
O6wue TpeboBaHUA»

FOCT P 51321.2-2009 (M3K 60439-2:2005)
«YCTPONCTBA KOMM/IEKTHbIE HU3KOBO/IbTHbIE
pacnpegeneHuns v ynpasneHus. Yactb 2,
JononHuTenbHble Tpe6oBaHMS K
WMHOMPOBOJAM»

FOCT P M3K 61439-1-2012 YcTpoiicTBa
KOMMNNEKTHbIE HU3KOBO/IbTHbIE pacnpejeneHus
n ynpasneHuns. Yacto 106wune TpeboBaHus

*

FOCT P M3K 60724-2009 «[NpesencHble
TemnepaTtypbl 3/1IEKTPUYECKNX Kabeneii Ha
HOMMWHa/IbHOE HanpshXeHWe HanpshxeHus 1kB
(Uit=1,2kB) n 3 kB (Um = 3,6 kB) B ycnoBusax
KOPOTKOrO 3aMblKaHMUS»
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MpopomkeHne Tabnuubl JAT

O603HaueHVe CCbINOYHOTO CreneHb
MEXAYHApOAHOTO CTaHAapTa o
BUS
M3K 60909.0 NEQ
NEQ
M3K 60949 IDT
M3K 61140 1DT
M3K 61534-1 -
M3K 62305 (Bce Yactn) .

M3K 62305-3:2006 -

O603Ha4YeHVe 1 HaMeHOBaHMEe COOTBETCTBYHOLLETO
HaLMOHaNBLHOIO cTaHaapTa

FOCT 28249-93 «KopoTKue 3amblKaHWS B
3NeKTpoycTaHOBKax. MeToAbl pacyeTa B
3/1eKTPOYCTaHOBKax MepeMeHHOro Toka
HanpsbkeHvem fo 1kB»

FOCT P 52736-2007 «KOpOTKUe 3amblKaHUsA B
3NeKTpoycTaHoBKax. MeTofbl pacyeta
3M1EKTPOANHAMUYECKOTO U TEPMUYECKOTO AeicTBUA
TOKa KOPOTKOI0 3aMblKaHUA»

FOCT P M3K 60949-2009 «PacueT TepmMu4ecku
[ONYCTUMbIX TOKOB KOPOTKOI0 3aMblKaHUs C
y4eToM HeaflHabaTUYecKoro Harpesa»

FOCT P M3K 61140-2001 «3awumTta OT NOpaXeHUs
3NIEKTPUYECKUM TOKOM. O6LLME NONOXKEHUSA NO
6e3onacHoCTH, 06ecneynBaemMoi
3/1eKTPo0bopy0BaHNEM U 3/IEKTPOYCTaHOBKaMu B
NX B3aMMOCBA3U»

FOCT P M3K 62305-1-2010 MeHeXMeHT puCKa.
3awmTa oT MonHMK. YacTb 1.061im1e NpUHLMLI

FOCT P M3K 62305-2-2010 MeHeXMEHT puCKa.
3awmra ot MosiHMK. YacTtb 2.0ueHKa pucka

CoOTBETCTBYHOLLMIA CTAHAAPT OTCYTCTBYET.

Mpumeyait ue- BHacToswel Tabnuue NCNONb30BaHbl CNeAyoLLMe YCNOBHbIE
0603HaueHus CTEMEeHU COOTBETCTBUS CTaHAapTOB:

- IDT - MAeHTUYHbIE CTAHAAPTHI,

- MOD - moanunu1poBaHHbIe CTaH4aPThI;

NEQ - HeakBMBa/IeHTHbIE CTAHAAPThI
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Bubnuorpagus

M3K 60050-826:2004 MexayHapoaHbIi dnekTpoTexHuyeckuii Cnoeapb - Yactb 826:

AnekTpnyeckne  yctaHoBku((ln(etabonal  Electrotechnical
Vocabulary - Part 826: Electrical installation)

M3K 60050-195:1998 MexyHapoaHbli SNeKTPoTeXHUYecknii CnoBapb - YacTb 195:
3azemnieHMe U 3aWnTa OT MOPAXKEHWUS 3MEKTPUYECKMM TOKOM
(International Electrotechnical Vocabulary - Part 195: Earthing
and protection against electric shock)

M3K 60079-0 B3pbiBoonacHble cpeabl - Yactb 0: O6opypoBaHne - O6wwme
Tpe6oBaHua (Explosive atmospheres - Part 0: Equipment
General requirements)

M3K 60079-14 B3pbiBoonacHble cpedbl - YacTb 14: MpoeKTUpoBaHue, BbIGOP 1
MOHTaX 3MeKTpuYecknx yctaHoBok (Explosive atmospheres. -
Part 14: Electrical installations design, selection and erection)

M3K 60364-4-43 HW3KOBONbTHbIE 3/IEKTPUYECKIE YCTAHOBKM - YacTb 4-43:
3awmTa gna obecneyeHmsa 6e30nacHOCTY -3alinTa OT CBEPXTOKA
(Low-voltage electrical installations - Part 4-43: Protection fo
safety -Protection against overcarrent)

M3K 60364-5-52 HW3KOBO/IbTHLIE 3MEKTPUYECKME YCTaHOBKM - YacTb 5-52:
Bbi6Op U MOHTaX 3/71EKTPO06BOPYA0BaHUSA - DNEKTPOMNPOBOAKM
(Electrical installation of buildings. Part 5-52. Selection and
erection of electrical equipment. Wiring systems)

M3K 60364-6 HW3KOBONbTHbIE  3NIEKTPUYECKME YCTaHOBKM - YacTb G6:
WMcnbitaHna  (Low-voltage electrical installations - Part 6:
Verification)

M3K 60364-7- HW3KOBO/bTHbIE 9NEKTPUUECKME YCTaHOBKM - YacTh 7-701:

701:2006 CneymanbHble YCTAHOBKM UM MECTa PacnonoXeHus -
MomellleHna BaHHbIX U AyLwiesblx (Low-voltage electrical
installations - Part 7-701: Requirements for special installations
or locations - Locations containing a bath or shower)

M3K 60702-1 Kabenu ¢ MuHepasibHOW 130nsLmMeil Ha HOMUHaNLHOE
HanpsbkeHne He 6onee 750 B. - Yactb 1 - Kabenu (Mineral

insulated cables and their terminations with a rated voltage not
exceeding 750 V. Part 1 Cables)

DIN 18014:1994 3asemnutenu dyHaameHTHble (Foundation earth electrode)
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YOK 696.6:006.354 OKC 13.260 EO08 OKCTY 3402

29020

91.140.50
KntouyeBble  CnoBa:  3/1eKTPOYCTAHOBKM,  HW3KOBO/IbTHblE,  3a3eM/stOLME
YCTPOWACTBA, 3allMTHbIE NPOBOAHWMKMA W MPOBOAHWKN YPaBHUBAHMS MOTEHLMANOB,
TNaBHbIA  3a3eMNAKOWMIA  32KMM, 3MeKTpUYeckas HenpepbIBHOCTb  3aLMTHbIX
MPOBOAHMKOB

MoanucaHo B neyatb 30.04.2014. dopmart 60x847a.

MoaroToBAIEHO HA OCHOBE 3/IEKTPOHHOW Bepcumn, NPeaoCcTaB/IEHHON pa3paboTyMKOM
cTaHgapTa

eryn «CTAHOAPTUH®OPM»

123995 MockBa. 'paHaTHebIii nep., 4.
www.gostinfo.ru info@gostinfo.ru
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