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NMPEOUCNOBUE

1 NOOIOTOBJIEH MocCKOBCKMM WMHCTUTYTOM 3Heprobe3onacHoCTM U 3HeprocbepexxeHusi Ha OCHOBe COOCTBEHHOMo
ayTeHTUYHOro NepeBofa Ha PYCCKUIN A3bIK MeXAYHapOAHOro cTaHaapTa, yKa3aHHOro B nyHkTe 4

2 BHECEH TexHu4eckum komuteToM no ctaHgaptmsaumm TK 337 "OnekTpuyeckme ycTaHOBKU 3a0aHnin"

3 YTBEP>XOEH M BBEJEH B OEWCTBWE [pukaszom PefepanbHOrO areHTCTBa MO TEXHWUYECKOMY PErynvpOBaHUI0 U
MeTponorum ot 6 ceHTabpsa 2013 . N 976-cT

4 HacTtodAwmin ctaHOapT MOEHTMYEH MexayHapogHomy ctaHgapty MOK 60364-5-54:2011* "3OnekTpoycTaHOBKM 30aHWUNA.
YacTtb 5-54. Bbibop 1 yctaHoBKa anekTpoobopygoBaHus. 3asemMnsiowmne yCTporucTea 1 3awntHble nposogHukn" (IEC 60364-5-
54:2011 "Low-voltage electrical installations. Part 5-54: Selection and erection of electrical equipment. Earthing arrangements
and protective conductors").

* [ocTyn K MeXOyHapodHbIM M 3apybeXHbIM AOKYMeHTaM, YNOMSAHYTbIM B TEKCTe, MOXHO Mofy4uTb, oGpaTUBLUMCE B
Crnyx6y_noaaepxk1 nonb3oearenen. - MpumedyaHue narotoeutens 6asbl AaHHbIX.

HaumeHoBaHMe HacTosiLlero craHgapTa W3MEHEHO OTHOCMTENbHO HaMMEHOBaHWA YKa3aHHOro  MeXAyHapoaHOoro
cTaHgapTa ans NpuMBeAEHMs ero B COOTBETCTBME C BHOBb NMPUHATHIM HauMeHOBaHWeM cepumn ctaHgapToB MOK 60364.

Mpy NPUMEHEHMM HACTOSALIEro CcTaHOapTa pPeKoMeHOYeTcs WCMonb3oBaTb BMECTO CCbIMOYHbLIX  MeXOyHapoaHbIX
CTaHOapTOB COOTBETCTBYHOLLME UM HauMoHanbHble cTaHaapTbl Poccuiickoit denepaummn, cBeAeHUss 0 KOTOPbIX NpUBEaeHbl B

OONONHUTENBHOM NpunoxeHun A

5 BBAMEH [[OCT P 50571.5.54-2011/M3K 60364-5-54:2002

lpasuna npumeHeHUsi Hacmosiuweao cmaHdapma ycmaHoeneHbl 8 TOCT P 1.0-2012 (pasden 8). UHgbopmauusi ob
U3MEHEHUSIX K HacmosiujeMy cmaHOapmy rybnukyemcsi 8 exe200HOM (Mo COCmosiHUK Ha 1 siHeaps mekyuje2o 2o00a)
UHbOpMaUUOHHOM yKa3zamene "HauuoHanbHbie cmaHdapmbl”, @ mekcm usMeHeHUU U MorpasokK - 8 XXeMeCS4YHOM yKaszamere
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"HayuoHansHble cmaHOapmsbl”. B criydae nepecmompa (3aMeHbl) UnAu  OmMMeHbl —Hacmosiujeeo cmaHOapma
coomeemcmaytouwee ysedomneHue 6ydem onybnukogaHo 8 6ruxallweM 8biNycKe exXeMecsyHo20 UHOopMayUOHHO20
ykazamensi "HauyuoHansHble cmaHOapmabl”. Coomeemcmeyowasi UHopMayusi, yeedoMmrieHUe U meKkcmbl pasmeujaromcs
makxe 8 UHOopMayuoHHOU cucmeme obuwiez2o nonb308aHUsi - Ha ogpuyuanbHom calime ®edeparibHO20 aseHmcmea 10
MexXHU4YeCKOMYy peayruposaHuro U Memposioauu 8 cemu ViHmepHem (gost.ru)

541 OBLUME CBEOEHUA
541.1 OBJIACTb NMPUMEHEHUA

HacTtoswumii ctaHaapT ycTaHaBnuBaeT TpeboBaHUS K 3a3eMNA0LLMM YCTPONCTBaM, 3aLUMTHBIM NMPOBOAHMKAM U 3aLUUTHBIM
NMpPOBOAHMKaM ypaBHMBAHUS MOTEHLMATIOB, NPUMEHSIEMbIX NS oGecnevyeHnss 6e30MacHOCTM B 3N1EKTPOYCTaHOBKaX.

541.2 HOPMATUBHbIE CCbINTKA

I'IepeqmcneHHble HWXXEe CCblJ104HbIE ﬂ,OKyMeHTbI* SABNAOTCS 00s3aTenbHbIMM npu npmMmeHeHnn HacTodllero craHaaprta.
Ons AaTUPOBaAHHbIX CCbITOK MPUMEHAETCA TONIbKO YKa3aHHOEe n3gaHune CoOoTBETCTBYOLLEro HopMaTtTuBHOINoO AOKyMeHTa.

* Tabnuuy COOTBETCTBUS HALMOHAMNbHbLIX CTaHAAPTOB MEXAYHapOAHbLIM CM. MO Cebirike. - MpumedaHune nsrotosutens 6asbi
AaHHbIX.

Ons HeOaTUpOBaHHbIX CCbINTOK NPpUMEeHAETCA nocneaHee n3gaHmne CooTBeTCTBYOWEro HopMaTtTMBHONoO AOKyMeHTa.

M3K 60364-4-41:2005 3nekTpuyeckune ycTaHoBK/ 3aaHun. Yactb 4-41. 3awuta gna obecneyeHus 6e3onacHocTy. 3awmra
oT anekTpuyeckoro yaapa (IEC 60364-4-41:2005, Low-voltage electrical installations - Part 4-41: Protection for safety -
Protection against electric shock)

M3K 60364-4-44:2007 3nekTpyyeckMe YCTaHOBKM HU3KOrO HanpsbkeHust. Yactb 4-44. 3awmrta gns obecneyeHus
6e3onacHocTW. 3awmTa OT Pe3KUX OTKIOHEHUA HanNpPsPKEHUs! U 3NeKTpoMarHUTHbIX Bo3myeHui (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 3nekTpuyeckne ycTtaHoBKM 3aaHun. YacTe 5-51. Beibop n MoHTax anekTpoobopynoBaHus. Obuyme
npasuna (IEC 60364-5-51:2005, Electrical installations of buildings - Part 5-51: Selection and erection of electrical equipment -
Common rules)

M3K 60439-2 AnnapaTtypa KOMMyTaUMOHHas U MEXaHU3Mbl yNpaBneHnss HU3KOBOSLTHbIE KOMMMEKTHbIe. YacTb 2. YacTHble
TpeboBaHus K cuctemam cOopHbIX WnH (WwmHonpoeogam) (IEC 60439-2, Low-voltage switchgear and controlgear assemblies -
Part 2: Particular requirements for busbar trunking systems (busways))

MO3K 61439-1 Annapatypa KOMMYyTaLMOHHAA U MEXaHU3Mbl YNpaBreHus HU3KOBOIbTHbIE KOMMNeKTHble. YacTb 1. Obwue
npasuna (IEC 61439-1, Low-voltage switchgear and controlgear assemblies - Part 1: General rules)

M3K 61439-2 AnnapaTtypa KOMMYTAUMOHHAs W MeEXaHW3Mbl YMpaBreHWs HWU3KOBOMbLTHbIE KOMMMeKTHble. Yactb 2.
KomnnekTHble cunoBble KOMMYTaLUMOHHAsA annapartypa u mexaHuambl ynpaenenus (IEC 61439-2, Low-voltage switchgear and
controlgear assemblies - Part 2: Power switchgear and controlgear assemblies)

M3K 60724 TemnepatypHble Npeaernbl KOPOTKOro 3aMblKaHWst AN 3NeKTpuyecknx kabenemn Ha HoMMHanbHbIE HaNPSKEHUS
1kB (TIm = 1,2 kB) n 3 kB (TIt = 3,6 kB) (IEC 60724, Short-circuit temperature limits of electric cables with rated voltages of

1kV (TTm = 1,2 kV) and 3KV (T = 3,6 kV))

M3K 60909-0 Tokm KOpPOTKOro 3amblkaHUs B cucTemax TpexdasHoro nepemeHHoro Ttoka. Yactb 0. Pacyet TokoB (IEC
60909-0, Short-circuit currents in three-phase a.c. systems. Part 0. Calculation of currents)

M3K 60949 PacyeT TepMmyeckn OONYCTUMbIX TOKOB KOPOTKOrO 3aMblkKaHWs C y4eToM HeaamabaTtudeckoro Harpesa (IEC
60949, Calculation of thermally permissible short-circuit currents, taking into account non-adiabatic heating effects)
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M3K 61140 3awuta OT MOpaXeHUsl SMeKTpuYeckum TOKOM - OOLime acnekTbl, CBA3aHHbIE C 3MEKTPOYCTaHOBKaMU U
anekTpoobopynoBaHuem (IEC 61140, Protection against electric shock. Common aspects for installation and equipment)

MO3K 61534-1 Cuctembl wmHonpoBogoB. Yactb 1. Obwwue TpebosaHusa (IEC 61534-1, Powertrack systems - Part 1:
General requirements)

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

M3K 62305-3:2006 3awmTa oT MonHMK. Yactb 3. dPusmyeckme NoBpexaeHUs KOHCTPYKLUUA M onacHoCTb ANns xu3Hu (IEC
62305-3:2006, Protection against lightning - Part 3: Physical damage to structures and life hazard)

541.3 TEPMUHbLI U ONPEOENEHUA
541.3.1 oTKpbiTas npoBogswas 4Yactb (exposed-conductive-part): [JocTynHaa Ans npukacaHus NpoBoAslias YacTb

060py,U,OBaHI/IFI, KOTOpadA HOpMalJibHO HEe HaxXoauTCA noAd HanpsXXeHnem, HO MOXeT OKa3aTbCA noAd HanpaxeHunem npu
noBpexageHnn OCHOBHOW N30M5LMN.

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

541.3.2 cTOpOHHAA npoBoaswWan 4vactb (extraneous-conductive-part): NpoBogswas YacTb, He ABMASKOLWAACA YacTbio
3MNEKTPUYECKOM YCTaHOBKM, HO KOTOpasi MOXET HaxoOuUTbCA MO 3NEKTPUYECKMM MOTEHUManoMm, Kak npasusio, noteHunanom
nokKanbHON 3emnu.

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

541.3.3 3asemnsawwMn anekTpon (3asemnutenb) (earth electrode): lMpoBogswas 4actb, KOTopass MOXET ObITb
norpy>keHa B 3eMr10 UNK B crieumarnbHylo NPoBOASALLY0 cpedy, Hanpumep GETOH UNK Yronb, U HAXo4ALWAACH B 3MEKTPUYECKOM
KOHTaKTe C 3eMnen.

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

541.3.4 3amoHONUYeHHbIN B 6eTOH hyHAaMeHTHbIM 3a3emnuTtenb (concrete-embedded foundation earth electrode):
3azemnsALWmMIA 3NeKTPoA, Kak NpaBuno, B BUAE 3aMKHYTOrO KOHTYpa, 3aMOHOSMYEHHbIA B 6ETOH.

[MOK 60050-826:2004 IEC, ctatbst 826-13-08, Wam.] [1]

541.3.5 3arnybneHHbIn B TpPyHT yHOaMeHTHbIM 3asemnuTtenb (soil-embedded foundation earth electrode):
3azemnsoLWmMIA 3NeKTPoa, Kak NPaBuno, B BUAE 3aMKHYTOrO KOHTYpa, 3arnybneHHbI B rpyHT nog, pyHAaMeHTOM 30aHus.

[MOK 60050-826:2004, ctatbst 826-13-08, Wam.] [1]

541.3.6 3awmTHbLIN npoBoaHuK (protective conductor): lMpoBogHMK, npegHasHaYeHHbI Ons uenen ©6e30nacHOCTH,
HanpuMmep, ANs 3aWuUTbl OT NOPAXKEHWUST ANEKTPUYECKMM TOKOM.

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

MpumeyaHue - MNoHATME "3alUTHBLIAN NPOBOAHMK" BKIOYAET B Ce0S 3aLUMTHBIA NPOBOOHWUK YPaBHUBAHWUS MOTEHLIMAIOB,
NPOBOOHWUK 3aALUUTHONO 3a3eMIIeHMs1 M 3a3eMIISAIOWNA NPOBOAHUK, KOrda WX MPUMEHSIOT Afs 3alWuTbl OT NOopaXKeHust
ANEKTPUYECKMM TOKOM.

541.3.7 3aWwmMTHBLIA NPOBOAHMK ypaBHMBaHUSA norteHuuanoB (protective bonding conductor): 3alnTHbIN NPOBOOHUK,
npegHasHa4YeHHbIV ANs 3aWUTHOIO YPaBHUBAHUS NOTEHLIMATIOB.

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

541.3.8 3azemnsawowmn npoBogHukK (earthing conductor): NpoBoaHWK, CO3AalOWMIA 3NEKTPUYECKYIO LEMb UMK €e 4acTb
NPOBOASLLEN Lienu Mexay AaHHOW TOYKOW CUCTEMbI MUIM YCTaHOBKW, NN O0DOPYLOBaHUS U 3a3eMMSIOLMM 3NEKTPOAOM UNn
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3a3emnuTenem.
[MOK 60050-826:2004, ctatba 826-13-12, Nam.] [1]

I'IpmmeanVle - B HacTosawem CTaHOapTe nog 3aseMndarnwmmMm npoBOAHUKOM MOHUMAKT NMPOBOAHWUK, KOTOprI;I coegnHaeT
3a3eMnuTenb C TOYKOMN ypaBHUBaHUA NoTeHUManos, Kak npasuno, ¢ rMaBHOW 3a3eMSOLLEN LLUMHOMN.

541.3.9 rnaBHbIA 3a3emMnAOWUIA 3aXUM (WwWKMHa) (main earthing terminal): 3axum (WwWwnHa), asngaOWMACA(ascsa) YacTblo
3a3eMnaI0LWero yCTpoWCcTBa YCTaHOBKM U obecneduBawowmii(ast) NpUCOeOUMHEHWE HECKOMbKUX MNPOBOAHUKOB C  LENblo
3asemneHus.

[MOK 60050-826:2004, cTatbst 826-13-15] [1 ]

541.3.10 3aWwMUTHBLIN NPOBOAHUK 3a3eMSieHUs (3aWUTHLIN 3a3emMnsaWmMin npoBoaHUK) (protective earthing conductor):
3almMTHBIA NPOBOAHUK, NpeAHa3HaYeHHbIA AN 3aLWUTHOMO 3a3eMIEHUS.

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

541.3.11 ¢yHKkumoHanbHoe 3asemneHue (functional earthing): 3azemneHne TOYKM UM TOYEK CUCTEMbBI MU YCTAHOBKU
unu obopyaoBaHnsa He Lensix anekTpobesonacHocTn™.

* TekcT OOKYMeHTa COOTBETCTBYET opurmHany. - I'Ipmmeanme nsrotosuTens 6asbl OaHHbIX.
[MOK 60050-826:2004, craTbs 826-13-10] [1 ]

541.3.12 3asemnsiouwee yctpouctBo (earthing arrangtmtnt): CoBOKYNnHOCTb BCEX 3NEKTPUYECKMX COEAUHEHUN W
YCTPOWCTB, BKIMIOYEHHbIX B 3a3eMIIEHME CUCTEMBI, YCTAHOBKW M 060pya0BaHus.

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

542 3A3EMNAIOWME YCTPOUCTBA

542.1 ObWME TPEBOBAHUA

542.1.1 3asemnsowme yCTPOUCTBA MOrYyT ObITb BbIMNOMHEHbI OOWMMW UMM pasgenbHbiMU AN 3aLUMTHBIX 1
(PYHKLMOHAmNbHBIX Lenen, B 3aBUCUMOCTH OT TpeboBaHMIM K SMeKTpoyCcTaHOBKE. 3alUMTHbIE Lienu Bceraa sBMnsoTCs MaBHbIMMN.

542.1.2 [Ina cBa3un 3asemnutenen (3a3emnsiowmx 3MeKTPO4OB) C MaBHOW 3a3eMnsIoLWel LWWHOW B npeaenax yCTaHOBKM
NPUMEHSIIOT 3a3eMNsAoLLne NPOBOAHUKN.

an/IMe‘-IaHI/Ie - ,D,J'IF-I YCTaHOBKU HE Tpe6yeTc;| CBOW COOCTBEHHbIN 3a3eMMNUTENb.

542.1.3 Ocoboe BHUMaHWE [OMKHO ObITb YyAENEeHO 3a3eMNsALWMM YCTPOMCTBaM, OOWWM ONs BbICOKOBOSIBTHBIX W
HW3KOBOMBLTHBIX cucTeM (cM. pasgen 442 M3OK 60364-4-44).

542.1.4 K 3asemnsawowWmMm yCTpoWcTBaM, nNpedHasHa4YeHHbIM MPUMEHEHUS B 3emrie, MNPeobsaBnsAlT creayowme
TpeboBaHus:

- OHW OOMKHbl HagexHo obecnevmBaTtb Tpe6OBaHM$I 3alnTbl YCTAHOBKU;

- NPOTEKaHNE TOKOB 3aMblKaHNA Ha 3eMJ1H0 U TOKOB 3allMTHbIX MPOBOAHMKOB Ha 3eMJ10 HE OOJIKHO CcOo3daBaTb OMNAaCHOCTU
OT Harpesa, TepMOMEXaHNYECKNX N ANEKTPOMEXaHNYECKNX BO34ENCTBUIA M ONACHOCTU nopaxxeHnqd AaNeKTpn4eCkMM TOKOM;

- npu HeobX0AMMOCTWN OHU AOSKHbI yOoBNEeTBOPATb ¢)YHKLI,MOHaJ'IbeIM TpeﬁoBaHMﬂM;

- COOTBETCTBOBATb YCMOBMAM BHELUHUX Bo3gencTBuin (cMm. MOK 60364-5-51), Hanpumep, MexaHU4Yecknx BO3AEUCTBUIN U
Koppo3uu.
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CTtpaHuua 5

542.2 3A3EMNAOLWKME NEKTPOObLI (SA3EMITUTEIN)

542.2.1 Tvinbl, MmaTepurarnsl 1 pa3mepbl 3a3eMISALLNX SMEKTPOAOB AOMKHbLI 0becrneynBaTb KOPPO3MOHHYHO U HEOBXOANMYIO

MexXaHN4YeCKYH NMPO4YHOCTb Ha BECb CPOK CJ'Iy)K6bI.

Mpumeyanne 1 - C TOYKM 3peEHMSI KOPPO3UWM, MOryT paccmatpuBaTb criegywolime dakrtopbl: pH noysbl, yaensHoe
COMPOTUBIEHNE MOYBbI, BMAXXHOCTb NOYBbI, BryXaarLume TOKA U TOKM YTEYKM MEPEMEHHOIO MU NMOCTOSIHHOIO TOKOB, XMMUYECKOe
3arpsi3HeHne 1 6nNn3ocTb HECOBMECTUMBIX MaTepurarnos.

MuHuManbHbIe pa3mMepbl 3aldeMiAarnlwmnx 3N1eKTpoagoB u3 Hanbonee pacnpoCTpaHEeHHbIX MarepuanoB C TOYKU 3pPEHUA
KOpp03I/IOHHOI7I N MEXaHN4YEeCKOWM CTONKOCTH, NPOJIOXEHHbIX B 3eMJie U 3aMOHOJTMYEHHbIX B OeToH npuBeneHbl B Ta6rw|u,e 54 1.

I'IpmmeanVle 2 - MuHUManbHas TonwmnHa 3aLmMTHOro MOKPbITUA OOJDKHA ObITb Gonblue And BepTUKalribHbIX 3a3eMAarLWmnx
aNneKkTpoaoB, YeMm Ona ropu3OHTalrlbHbIX 3a3eMnArLWnX anekTpoaoB, MU3-3a OonbLUero MexaHNU4eckoro BO34ENCTBUSA npu unx

3arnybnenuu.

Ta6nmu,a 54.1 - MnHmarnbHble pa3mMepbl NPOJIOXKEHHbIX B 3eMIie 3a3eMNnArLWnX 31eKTpoaoB 13 Haunbonee pacnpoCTpaHeHHbIX
mMaTtepunanoB C TOYKUN 3peHnd KOppO3VIOHHOI7I N MEeXaHN4eCKoM CTOMKOCTM

MaTtepwnan n Mpodunb OvameTp, mm Mno- Ton- Macca TonwmHa
NMOBEPXHOCTb wagb LWMHA, MM | MOKpbI- MOKpbl-
anekTpoga none- Tna, Np/m s/
peuy- 2 obo-
HOro NOYKKN, MKM
ceve-
HUS, MM 2
Crans, Kpyrnas npoBosoka 10
3aMOHONUYEHHas B
©eToH (ronas,
ropsiyero LMHKOBaHUS
Unn HepxxaeetoLasi)
JleHnTta nnn nonoca 75 3
Cranb ropsiyero Monocabt wnu 90 3 500 63
UMHKOBaHNA® npodunmMposaHHas
nornoca/nnactuHa
- CNoLWwHasa nnacTuHa
- nepdopupoBaHHas
nnactuHa
Kpyrnbii cTepxeHb 16 350 45
yCTaHaBnuBawT
BEpPTMKANbHO
Kpyrnas nposonoka - 10 350 45
yCTaHaBnuBawT
rOpU3oHTanbHO
TpyOHbIN 25 2 350 45
CKpy4eHHbIn 70
(3aMOHOMNMYEHHbIN B
0eTOoH)
lMepeKkpecTHbI (290) 3
npodusib
yCTaHaBnuaaioT
BEpTMKanbHO
Cranb B MegHoN Kpyrnbi cTep>xeHb (15) 2000
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oborouke yCTaHaBnNuBawT
BEpPTMKANbHO

Cranb C Kpyrnbii cTepXeHb 14 2508
ranbBaHUY4ECKUM ycTaHaBnuearT
MeHbIM NOKPLITUEM | BEPTMKaNbHO

Kpyrnas npososnoka - (8) 70
yCTaHaBnuBaroT
ropu3oHTanbHo
Monoca, 90 3 70
yCTaHOBIEHHas
rOPU30OHTarNbHO

Hep>KaBelOLLl,a$| cTanb nonocab unu 90 3
a

npodunmpoBaHHas
nornoca/nnactuHa
Kpyrnbii cTepxeHb 16
ycTaHaBnuearoT
BEPTUKaIbHO
Kpyrnasi npoBonoka - 10
yCTaHaBnuaaioT
ropu3oHTanbHO
Tpy6HbIA 25 2
Meapb [Nonoca 50 2
Kpyrnas npososnoka - (25)d 50
yCTaHaBnuBawT
FOPWU3OHTamNbHO
CrnoLwHon KpyrnbIn (12) 15
CTEPXEHb
ycTaHaBnuearoT
BEpPTMKanbHO
MHoronpoBonoYHbIN 1,7 ckpytka | (25)d 50
npoBof, nHanBuAa.
Tpy6HbIA 20 - 2 -
CnnowHas nnactnHa - - (1,5)2 -
MepdopuposaHHas - - 2 -
nnactuHa

1 Xpom z= 16%, Hukenb =5%, MonnbaeH = 2%, Yrmepog =0,08%.
b Kak kaTaHHas Tak 1 pesaHHas nonoca ¢ 3akpyrfeHHbIMI Kpasmu.
¢ [MoKpbITUe OOMKHO ObITb MagKUM, HEMPEPbLIBHLIM U IULIEHHBbIM HATEeKOB.

d Ecnu onbIT NokasbiBaeT, YTO PUCK KOPPO3UM U MEXAHUYECKOrO MOBPEXAEHWSI YPE3Bbl4alHO HWU3O0K, MOXET

MCNonb30BaThCs ceveHne 16 Mm=2 .

¢ TonwmHa obecneumBaet 3almnTy OT MEeXaHM4eCKOoro noBpexaneHna MmegHoro nokpbiTda BO BpemMd npouecca

MOHTaxa. OH MOXeT OblTb YMeHblUeH, HO He MeHee 4em Ao 100 MKM, eCnu MPUHSITbI cneuunarnbHble Mepbl
NPefoCTOPOXKHOCTM, 4TOObl M3GexaTb MeXaHWYeCcKOro TMOBpEeX4EHUss Megu BO BpeMsi Mnpouecca MOHTaxka
(Hanpumep, nNpobypeHHble OTBEepPCTUS UMK crneuunanbHble 3allWUTHblE HAKOHEYHWKM), - MPUHUMAIOT COFNacHoO
WHCTPYKLUM U3rOTOBUTENS.

I'Ipwmeanme - Pa3Mepr B CKOOKax NPUMEHUMbI TOJNTbKO A4 3alUTbl OT NOpaXXeHnaA INneKTpn4ecknmMm TOKOM, B TO
BpemMA Kak 3Ha4eHUA He B ckobKax NnpUMEeHNUMbI Ana 3alnTbl OT yaapa MOJTHUN N NopaXXeHUA 3NeKTpnu4eCknMmMm TOKOM.
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Ecnu TpebyeTcs BbINOMHEHNE CUCTEM MOSHME3aLLNTbI, TO NpumeHsitoT MOK 62305-3 (nogpasgen 5.4).

542.2.2 3h(peKTUBHOCTb KOHKPETHOIO 3a3eMNSAOLLEro afiekTpoaa 3aBUCUMT OT XapakTepa rpyHTa. Yucno 3asemnsoLmx
3MNeKTPOoaoB BbIOMPAOT B 3aBUCUMOCTM OT XapakTepa rpyHTa 1 ero ConpoTUBIIEHUS.

B npunoxeHun D npuBeaeHbl MeTOAbl OLEHKN COMPOTUBMAEHNS 3a3eMIAOLLUX 3NeKTPOaOoB.
542.2.3 B kayecTBe 3azemnutenen MoryT 6biTb NPUMEHEHbI:
- 3aMOHOMNMYEHHbIEe B 6€TOH (byHAaMEHTHbIE 3a3eMnstoLmne 3NeKTPOAabI;

MprmeyaHue - Ana nony4yeHnsa AononHUTENbHOW MHOPMauumn cM. npunoxeHune C;

- 3arny6neHHb|e B IPYHT (*)yHD,aMeHTHbIe 3asemMiidouine anekTpoabl;

- MeTannMyeckme anekTpoabl, 3arnybneHHble HenoCPeacTBEHHO B MPYHT BepTMKamnbHO UM TOpU3oHTanbHO (Hanpumep,
CTepPXXHW, NPOBOSIOKa, NEHTHLI, TPYGbI UMK NONoCh!);

- MeTannuyeckne oboMNoYKM UNK pyrme MeTannuyeckme nokpoBbl kabenen B COOTBETCTBMU C MECTHLIMU YCIOBUSIMU UMK
TpeboBaHuAMY;

- Apyrve, NpoNoOXeHHbIE B 3eMIie, MeTanM4yeckne nsnenusi B COOTBETCTBMU C MECTHLIMW YCMOBUSIMU U TpeboBaHUSIMU.
- MeTannuyeckasn apmartypa xenesobeToHa (3a NCKNIOYEHNEM HAMPS)KEHHOIO XKene3obeToHa) pacnonoXeHHOro B 3eMre.

542.2.4 Tlpn BblIGOpe TUNA M NyOUHBbI YCTAHOBKM 3a3eMMSAOLWMX SMEKTPOAOB OOMKHbI OblTb YYTEHbI BO3MOXHOCTM
MEXaHU4eCKOro NOBPEXAEHNS U MMHUMM3aLMM BO3OENCTBUS BbICbIXaHUS UM NPOMEP3aHus rpyHTa.

542.2.5 MNpu NpMEHEHMN B 3a3eMNSIOLLMX YCTPONCTBAX pasHbIX MaTepmanoB LOMKHA ObITb NpeaycMoTpeHa BO3MOXKHOCTb
BO3HWKHOBEHMWS 3MNEKTPUYECKOW KOoppo3uu. [Ons BHELHWX MPOBOAHMKOB (HampuMmep, 3a3eMnsiolnx) COeaMHEHHbIX C
3aMOHONMUYEHHbIMU B BETOH PyHAAMEHTHBIMU 3a3eMMISIOLLMMUK 3NeKTpoaamMu, coeanHeHe, BbINONTHEHHOE U3 CTanu ropsyero
LIMHKOBaHUS He OOIMKHO ObITb B FPyHTE.

542.2.6 Metannunyeckme TpybonpoBoAbl C FOPHYUMW XUOKOCTAMW WM ra3amMy He [OIDKHbl MCMOMb30BaTb B KayecTBe
3a3eMnuTenen N Ux, NPOOXEHHAsA B 3eMITe 4YacTb HE JOMKHA yYMTbIBATLCS NPY pacyeTe napameTpoB 3a3eMruTenen.

MpumeyaHve - JTO He MCKMNOYaeT HeobXxOOMMOCTU MX BKIOYEHWS B CUCTEMY YpaBHMBaHWS MOTEHUMArnoB, kak Tpyb B
COOTBETCTBUM C ykadaHnammu MIK 60364-4-41 (nyHkT 541.3.9).

B cucreme 3awmtHOro 3asemnenua TT, rage NMPUMEHAKT KaToAHYyK 3alnTy U CTOPOHHME npoBopAllne 4actu
SJ'IeKTp0060pWJ,OBaHVIF| HenocpeaCTBEeHHO COoeUuHAT C MeTaryinvyeCknummn pr63MI/I OIS OrHEONacHbIX XUOKOCTEN WK rasos,
nocnegHne MoryT ObITb NPUMEHEHbI, KaK €[OMHCTBEHHbIN 3a3eMnuTenb Ans 4aHHOro O60py,EI,OBaHI/IF|.

542.2.7 3azemnsiiolime anekTpoabl He AOMKHbI ObITb HEMOCPEACTBEHHO MOTPY>XEHbI B BOAY NOTOKA, peku, Bogoema, o3epa
n T.N. (cM. Takke 542.1.6).

542.2.8 Ecnu 3a3emnuTenb COCTOUT M3 YacTel, KOTopble AOMKHbI OblTb COeANHEHbI BMECTE, COeAUHEHNE AOMKHO ObiTb
BbIMOMHEHO 3K30TEPMUYECKON CBAPKOM, ONPECCOBKOW, 3aKUMaMu Unv ApyrMMm paspeLlleHHbIM MeEXaHNYEeCKUM CoeamHuTeneMm.

Mpumeyarve - CoeanMHeEHUs], BbIMOMNHEHHbIE NMPOBOAOM MOKPbLITLIM XerNe3oM, He AOMyCKaloTcsa Ans NPUMEHEHUs B LiensX
3aLmThl.

542.3 SASEMNAIOLWME NPOBOAHUKHU
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542.3.1 3asemnsiowne NPOBOAHUKM [OOMXKHbI YOOBMEeTBopATb TpeboBanuam 543.1.1 wnn 543.1.2. Tnowagp wux
MOMNEPEYHOro CeYeHUs AoMmkHa bbiTb He MeHee 6 MM 2 Ana Mean uim 50 MM 2 gna ctanu. Ecnu ronbiin 3a3emnsioLLmi
NPOBOAHUK NPOKIAAbIBAOT B PYHTE, €ro pasmepbl U XapaKTePUCTUKN AOIMKHbI COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 54.1.

Korga noatTeepXxgeHa HEBO3MOXHOCTb CTeKaHMA TOKa KOPOTKOro 3aMbliKaHUA Ha 3a3eMNSALLNn aneKkTpoa (Hanpmmep, B
cucteme 3awmuTHoro 3asemnenms TN unm |T), 3asemMiidruine NnpoBOAHNKN MOryT ObITb Bbl6paHbI B COOTBETCTBME C YKa3aHNAMU
544.1.

AntoMunHmneBble NPOBOOHUKN HE OOJTKHbl NCNOJNb30BaTh B Ka4eCTBe 3a3eMALLNX NpOBOAHUKOB.

MpumeyaHne - Ecnn cuctemy MOMHME3aLMTbl COEAMHSIIOT C 3a3eMnuTenem, TO MMowWadb MNOMEPEeYHOro CeveHus
3a3eMNALLEro NPOBOAHMKA AOMKHA BbiTh NO KpaiiHel Mepe 16 Mm2 ana meam (Cu) unm 50 mm 2 ansa xenesa (Fe) (cwm.
ceputo MOK 62305).

542.3.2 CoegvHeHve 3a3eMnsiOLLEro NPOBOAHMKA C 3a3eMIIUTENeM OOMKHO ObiTb HafeXHbIM U C COOTBETCTBYHOLLUMMU
anekTpuyeckuMmn  xapaktepuctukamu. CoeguHeHne MOXeT ObiTb BbIMONMHEHO C  MOMOLLbH CBapkW, OMPECCOBKMU,
COEOUHUTENBHOIO 3aXnma Unu ApyruM MexaHU4ecknum coegmHuTernem. MexaHudeckoe coedMHEHWE OOMKHO MOHTUPOBAThb B
COOTBETCTBUM C MHCTPYKUMEN U3rOTOBUTENS. YCTAHOBKA COEAMHUTENBHOIO 3aXuMMa He [A0IKHA NPUBOAUTL K MOBPEXOEHUIO
3neKkTpoaa Unun 3asemMrsoLero NPoBoAHMUKA.

MasiHble coeauHeHUs WNM nasiHble AeTanu, KOTopble 3aBWUCAT WCKIOYMTENBHO OT MPUMOS, He criedyerT NpUMEHsTb
CaMOCTOSITENBHO, MOCKOMbKY OHW He 06GecneymBatoT TpebyemMyo MeXaHU4YeCKyto MPOYHOCTb.

an/IMe‘-IaHI/Ie - Ecnm NPUMEHAKT BepTUKalribHble 3NeKTpoAdbl, OOJKHa ObiTb 0obecneyeHa BO3MOXHOCTb KOHTpONA
coeunHeHnA N 3aMeHbl BEPTUKaJIbHOIO CTEPXKHA.

542.4 TNABHbIW 3A3EMNAIOLLNA 3AXKUM (LULMHA)

542.4.1 B kaxgown ycTaHoBKe, B KOTOPOW MPUMEHSIOT 3alMTHOE ypaBHMBaHME NOTEHLMAanoB, cregyeT npeaycMOTpeTb
rMaBHbIN 3a3eMNSAOLNIA 3aKUM (LLUMHA) U K HEMY OOMKHbI OblTb NPUCOEAUHEHBI:

- 3alUTHbIE NPOBOAHUKM YpaBHUBAHWS NOTEHLMASOB,;
- 3a3eMnSAoLLME NPOBOOHMKY;

- 3aLlUUTHbIE NPOBOAHUKM;

- MPOBOAHMKN (DYHKLMOHANBHOIO 3a3eMIIEHUS, NMPU HANUYNK.
MprmevaHusa

1 He Tpe6yeTc;| HenocpencTtBeHHO noakn4aTtb KaXKObl OTAENbHbLIN 3aLUUTHBIN NPOBOAHUK K rMaBHOMY 3a3eMidlolemy
3AKNMY (LUI/IHe), €CJTN OHU BNEKTPUYHECKN CBA3aHbl C HUM 4Yepes apyrme 3auutHblie NpoBOAHUKN.

2 MaBHbIN 3a3eMASIOWMNIA 3aKUM B 30aHWUM, KaK NpaBuUio, NPUMEHSIIOT B LEeNsX (yHKUMOHANbHOMO 3asemneHus. [Ons
WMHOPMALIMOHHBIX TEXHOMOINIA Er0 pacCMaTpMBatoT Kak 6a30BY0 TOUKY NOAKIOYEHUS UHPOPMALIMOHHON CETU K 3a3EMIUTENHO.

542.4.2 [omkHa OblTb NpegycMoTpeHa BO3MOXHOCTb WHAMBUAYANbHOTO OTCOEOMHEHWSI KaKOoro MpOBOAHMKA
NPUCOEaNHEHHOTO K rMaBHOMY 3a3eMnaoemMy 3axmmy. CoegmHeHne gomkHO ObiTb HaAEXHbIM, @ OTCOEAMHEHWNE BbINOMHATLCA
C MOMOLLbI0 MHCTPYMEHTA.

Mpumeyarve - OTcoeaMHEHUE OT MaBHOMO 3a3eMISAIOLLEro 3a)XxuMa AOMKHO ObiTh YA0OHbLIM AN NPOBEAeHMA 3MepPEHNs
COMNPOTMBMEHUS 3a3eMINSAIOLLIENO YCTPONCTBA.

543 3AWLWUTHDbIE NPOBOAHUKA
543.1 MUHUMAJIbHOE CEMEHUE
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543.1.1 CevyeHune nOOro 3alMTHOrO MPOBOAHUKA [AOIMKHO YAOBMNETBOPSATb YCIMOBUSIM aBTOMATUYECKOrO OTKITHOYEHUS
NATaHNs B COOTBETCTBMM C YykazaHusmm MOIK 60364-4-41 (nogpasgen 413.1) n gomkHo obecnevmBaTb CTOMKOCTb K
NPOTEKAHNIO TOKOB KOPOTKOIO 3aMblKaHUS.

CeyeHue 3amUTHOrO NPOBOAHMKA PAaCCUUTLIBAOT B COOTBETCTBUE C yKasdaHusiMu 543.1.2 unu Beibupatot no tabnuue 54.2.
Tarke crnegyeT BbINOMHATL ycnosus 543.1.3.

Tabnuua 54.2 - MuHMManbHoe cevyeHne 3alUTHbLIX MPOBOAHNKOB

CeueHue NMHeHbIX NPOBOAHMKOB 5, | MWHMManbHoe ceyeHre COOTBETCTBYHOLLENO 3aLLMTHOIO NPOBOAHWKA,
MM 2 BLINOMHEHHOrO, MM 2
3 TOrO Xe mMaTtepuana, 4To u 13 MaTepuana, oTN4HOro oT
TINHENHbIN JINHEMHOro
S=16 5 *
iy fiey s
*
16 =5 =35 161:' ’E"'_l/kz 16
*
5> 35 2 iy fiey 512

* ky - 3HaueHne koadULMEHTa i AN NIMHENHOTO NPOBOAHMKA, PACCYUTAHHOTO MO (POPMYIIE NPUIOKEHMS

A.54.1 HacToswero craHgapta unuM B3saTOro u3 Tabnuubl A43 MOK 60364-4-43 [5] B COOTBETCTBUM C
MaTepuarioMm NpPoBoAHMKA U U30NALNN;

;52 - 3HayeHue koadbduUMEeHTa jr ANs 3aWMTHOrO NPOBOAHWMKA, BblOpaHHOro u3 Tabnuy A.54.2-A.54.6
HaCTOSALLEero craHgapTa B COOTBETCTBUM C YCITOBUAMW NPUMEHEHMS.

13 Ona PEN-NpoBoAHMKA, YMEHbLLEHWE CEYEHWUS BO3MOXKHO TOMBKO MPU BbIMOMHEHUM OrpaHUYeHuin Mo
BbIGOpY ceveHus HenTpanbHoro nposogHuka (cm. MOK 60364-5-52 [6]).

3aXxnmbl 4ns 3aWnTHBLIX NPOBOAHWMKOB OOJTXHblI COOTBETCTBOBATbL X padMepamM B COOTBETCTBUN C Bbl60pOM no yKasaHunAam
HacToALlero nyHkTa.

B cucteme TT, roe 3asemnuteny MCTOMHUKA MUTAHMS U OTKPbITbIX NPOBOASLUMX YacTen noTpeduTens He3aBUCKUMBbI (CM.
312.2.2), nnowaap nonepevyHoro Ce4eHnst 3aLUTHbIX MPOBOAHWNKOB A0IMKHA ObITb HE MEHEE:

-25 MM 2 gng meam,
-35 MM 2 gns anioMuUHKS.
543.1.2 CeyeHune 3aMTHbIX MPOBOAHMKOB AO/MKHO ObITb HE MEHEE YEM:

- ceYeHus1, BbIOpaHHOro B COOTBETCTBUM C ykasaHuamu MOK 60949;

- UMK CeYeHUsl, pacCYMTaHHOro Mo HuxecneaywLen hopMyne, MPUMEHSIOT TONMbKO NPU BPEMEHU cpabaTbiBaHMs 3aLLUMThI
He bonee 5 ¢

2
S:La
k

roe 5 - ceveHue, MM 2 ;
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[ - 3HayeHue ToKa rMyxoro KOPOTKOrO 3aMblKaHUS, KOTOPbIN MOXET NPOTEKaTb NO LEenu 3awwmTsl, A;
# - Bpemsi cpabaTbiBaHUS 3aLMTHOIO YCTPOMCTBA, C.

Ecrm B pe3ynbrate pacyeTta nony4yarT HeCTaHgapTHOEe 3HadYeHue CcedYeHUA NpoBOAHUKa, TO BbI6MpalOT Gnwkanwee
bonbluee 3HayeHuE;

i - KOA((uUKMeHT, 3aBUCALLMIA OT MaTepuana 3almnTHOro NPOBOAHMKA, U30MNALMK, NpUnerarwmnx YacTten, HadanbHoOm u
KOHEYHOW TeMNepaTypbl (pacyeT i CM. npuroxeHune A).

MpumeyaHus

1 CnepyeT yunTbIBaTh TOKOOrPAHNUEHME 3a CHET NMMEAAHCA LIEMN 1 OTPaHNYeHne 7<; annapaToM 3allyThl.

2 YKasaHusi No orpaH1M4eHnIo TemnepaTypbl BO B3pbIBOOMNACHbLIX cpegax npuseneHs B [3].

3 [na kabenen ¢ MMHepanbHOM usonsumen [9] B cnyvae, Korga CTOMKOCTb K TOKY KOPOTKOrO 3aMblKaHUS METannmMyeckom
obornoukn kabens Gonblue, Yem y NPOBOOHMKOB Lenu, He TpebyeTcs paccyuTbiBaTb CeYEHWE MeTannuyeckon oBOoroykM,
MCMNONb3yeMOW B Ka4eCTBE 3aLUMTHOrO NPOBOAHMKA.

543.1.3 Ce4veHne nobOro 3awWmTHOrO MPOBOAHMKA, KOTOPLIN He ABMSIETCA XUNOW Kabenst unn He NponoXeH B obLuen
0060504Ke C NPOBOAHUKAMM LiEeNM, OOMMKHO ObiTb HE MeHee:

-25MM2 Cuunnm 16 mm 2 Al, ecrnin ecTb MexaHnyeckas 3almTa,

-4Mm2 Cuunm 16 Mm2 Al, ecn MexaH1Yeckas 3alimTa OTCyTCTBYET.

MprmeyaHne - 3To He NCKNOYaET BO3MOXHOCTb UCNOMb30BaHMSA CTanu B Ka4eCcTBe 3alMTHOrO NPoBOAHUKA (CM. 543.1.2).
3almMTHBIA NPOBOAHNMK, HE ABMSOLMIACA YacTbio kabensl, CHUTAeTCss MexaHWYecKM 3allULLEHHBIM, €CININ OH MPOSIOXKEH B
Tpybe, Kopobe nnn apyrnm NnogoGHbLIM CNOCOOOM.

543.1.4 Ecnu 3aWwuTHbIN NPOBOAHUK SABMseTcs obwum ans gByx wunu 6Gonee uenen, To ero cevyeHue BbiOupatoT
cnegyrowmm obpasom:

- paccunTbiBaloT B COOTBETCTBMM € 543.1.1, ncxoas U3 MakCMMarbHO 0XXMOAeMOoro Toka KOPOTKOro 3aMblKaHus Y BpeMeHW
OTKITHOYEHUS LeMKN UNu;

- BbIGUPatoT no Tabnuue 54.2 No OTHOLLIEHWIO K LIENN C MakcUMarbHbIM CeYeHneM NpoBOAHUKOB LiEMNN.

543.2 TUMNbI 3ALLIUTHLIX MPOBOAHUKOB

543.2.1 3alWmnTHbIE NPOBOAHMKN MOTYT ObITb NPEACTABNEHbI OOHUM U3 HUXKECTNEOYOLWMNX TUNOB UK X KOMOMHaunen:

NPOBOAHUKM (XKNIbl) MHOTOXMIBHOrO Kabens;

N30MMpPOBaHHbIN UK FOMbIN NPOBOAHMK, KOTOPbIV NPONOXeH B 06LLen 06onodke ¢ paboummmn NpoBOAHMKAMM;

CTauMOHapHO NpOoJ1oXKEeHHbIe rofble U1 N3onnMpoBaHHbIE MPOBOAHUKN,

MeTannuyeckme obonoykn kabenew, akpaHbl kabenewn, OpoHs kabenen, NPOBOMOYHAS OMMETKA, KOHLEHTpU4Yeckme
NPOBOOHWUKM, MeTannmyeckme Tpyobl, 06bEeKThI, YOOBNETBOPSAIOLLMNE MONOXKEHNSAM NepevncrieHmam a) n b) 543.2.2.

MprmeyaHme - Cm. 543.8 No nx pacrnonoXeHuto.
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543.2.2 Ecnn B ycTaHOBKE €CTb HM3KOBOMLTHbIE YCTPOMCTBA 3awmThl 1 ynpasneHus (cM. MIK 61439-1 n MOK 61439-2)
unu wuHonposoabl (cM. M3OK 60439-2), To ux mMetannumyeckne obOnMoYkM unm pambl MOryT OblTb MCMONBb30BaHbl B Ka4ecTBe
3aLUMTHBLIX NPOBOAHUKOB MPU OAHOBPEMEHHOM BbINOMHEHUN HUXECNEeOYIOLLMX YCIOBUNA:

a) ANeKTpnyeckada HenpepbiBHOCTb NpeaycMoTpeHa KOHCprKLl,I/IeIZ nnn yCTaHOBKOIZ AONOJTHNUTEINbHbLIX NepeMblHeK TaknuM
06p330M, 4yTO obecneymBaeTcs 3allmMTa OT MEXaHUYECKNX, XMMUYECKNX 1 ANEKTPOXNMUYECKUX nospe>|<,quV||7|;

b) oHu yooBneTBoOpsAOT ykaszaHuaMm 543.1;

C) [OIMKHaA ObITb npegycmMmoTpeHa BO3MOXHOCTb NMOAKMKYEeHUA Opyrnx 3alluUTHbIX MPOBOAHUMKOB B NpenyCMOTPEHHbIX
TOYKax.

543.2.3 B kauyecTBe 3aLUTHbIX NpoOBOOHMKOB W 3alUTHbIX NPOBOAHUKOB YypaBHMBaAHUA NOTEHUMaANOB He cneayert
ncnosib3oBaTb cnegytouime metasim4eckne 4acTtu:

- TpyObl cUCTEM BOAOCHAOXEHMS;
- TpybonpoBoabl C ropoYMMU razamm U XKUAKOCTAMU.

MpumeyaHne 1 - KatogHyto 3awmTty cMm. 542.2.6;

KOHCTPYKUUK nNoaBepXeHHble MeXxaHN4YeCKMM Harpy3kam B HOpMalibHbIX YCITOBUAX;

rMbKne unm msrkue NpoOBOAHWUKN, 3a UCKITIOHEHNEM cneunanbHO npegHa3Ha4YeHHbIX Ond aTux uenemu;

rmbkue 4yacTtu;

noaaepKunBatoLLmMe KOHCTPYKLUM SNEKTPONPOBOAOK, kabenbHble NOTKA U KabernbHble NECTHULLbI.

Mpumeyanne 2 - TMpuMepbl 3aWWUTHLIX MPOBOAHUKOB, BKIOYas 3alUMTHblE MPOBOAHUKU YpaBHMBaHMS MOTEHLMAmNoB,
NMPOBOAHMKM 3aLLUTHOIO 3a3eMJIEHNS 1 3a3eMIsiioLLMe NPOBOAHUKU, OTHOCATCS K Criydalo, Koraa UX NpUMEeHsItoT Ans 3awwuThl OT
NMopaXKeHNs! AMEKTPUYECKUM TOKOM.

543.3 ANNEKTPUYECKASA HENPEPbIBHOCTb 3ALWLUTHbLIX NPOBOAHUKOB

543.3.1 3almTHbIE NPOBOAHMKN OOMMKHbI ObITb COOTBETCTBYHOLMM 00pa3oM 3almLLEHbl OT MEXaHUYECKUX MOBPEXOEHWN,
YXyOLWEHNS1 COCTOSIHUS M3-32 XUMUYECKUX U SNEKTPOXUMUNYECKUX BO3OENCTBUN, ANEKTPOAMHAMUYECKMX N TEPMOONHAMMUYECKNX
cun.

Kaxxgoe coeguHeHve (Hanpumep, GONTOBbIE COEAMHEHMWS, 3aXUMbl) MEXOY 3alUTHbIMKW MPOBOAHWKAMU WK MeEXOy
3alWWUTHLIM MPOBOZHUKOM W OpyrMM oGopydoBaHMEM [HOMMKHO oGecneumBaTb Ha OSMTENbHbLIA NEepuos  3MeKTPUYEcKyo

HenpepbIBHOCTb M COOTBETCTBYHIOLLYIO MEXaHUYECKYH0 NMPOYHOCTb U 3awwuTy. BonTbl, coeauHsiioLme 3almUTHbIE NPOBOAHUKM, He
criegyeT NPUMEHSTb AN ApYro Lenu.

CoeanHeHnss He JOMKHbl BbIMOMHATL NanKon.
MpumeyaHne - Y Bcex 3neKTPUYECKMX COeOMHEHUA [OMKHbl ObiTb YOOBNETBOPUTENbHAA TennoBass €MKOCTb U
MexaHu4eckas MpOYHOCTb, YTOObl BblAEPXUBATb MOOYHO KOMOWHALMIO TOKa/BPEMEHW, KOTOPbIA MOXET MPOU3ONTUN B

NpoBOAHUKE UK B kKabene/obonovke ¢ camomn 60nbLLIOK NoLwaabio NONepPeYHOro Ce4eHus.

543.3.2 CoeanHeHns1 3alLMTHBIX MPOBOAHMKOB AOIMKHbI ObITb JOCTYMHLIMU AN OCMOTPA U UCMbITAHUA 33 UCKITKYEHNEM
COEeANHEHUNA:

- 3anOJIHEeHHbIX KOMNayHOO0M;

- HaxogdaWwmnxca B 3aKpbITbIX NOMOCTAX;
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- B MeTaJlIJIn4eCKunx pr6ax, Kopo6ax mnnn CGOprIX LLUNH;
- BbINMOJTHEHHbIX CBapKOVI;
- BbINMOJTHEHHbIX OI'IDECOBKOIZ.

543.3.3 B uensax 3awmTHbIX NpoOBOAHUKOB HE crieayeTt yCTtaHaBMBaTb OTKIOHarLwne yCTpOIZCTBa, OAHaKO B HUX MOTyT
ObITb coeunHeHudA, npegHa3Ha4YeHHble Ona nposegeHunsa NCMbITAHUN 1 pa36|/|paeMb|e C NOMOLUbK MHCTPYMEHTOB.

543.3.4 B cny4ae oCyLLeCTBNEHUS MOHUTOPUHIa 3a3eMreHusl, O3HaYeHHble YCTPOMCTBa, (HanpuMmep, AaTuuKu, KaTyLLKu,
TpaHcdopmaTopbl TOKa) He criegyeT BKIoYaTh NOCNeAoBaTeNnbHO B Lenb 3alUTHBIX NPOBOAHUKOB.

543.3.5 OTKpbITble NPOBOASLUME YacTU annapaTtoB He AOSMKHbI MCMOMb30BaTbCA B Ka4YeCTBe 3alMTHbLIX MPOBOOHWKOB
apyroro o6opyaoBaHus, 3a UCKIOYEHMEM YKa3aHHoro 543.2.2.

543.4 PEN, PEL U1 PEM-NMPOBOAHUKH

MpumeyaHne - ockonbKy 3TM MPOBOAHMKN BbINOMAHAT ABe (yHKUMM dyHKumo PE-nposogHuka u N-, L- unu kak M-
NPOBOAHUKA, AOIMKHBI ObITb pAaCCMOTPEHbI BCe TPEOOBaHUS NPUMEHMUTENBHO K COOTBETCTBYOLUM (DYHKLMAM.

543.4.1 PEN, PEL unu PEM-NpOBOAHUKM MOXHO MPUMEHSITb TOMbKO B CTaLMOHapHbLIX YCTAaHOBKaX M C TOYKU 3peHUst
MEXaHWNYECKOI MPOYHOCTU UX CeYEeHMe JOMKHO BbiTh He meHee 10 MM 2 no Cu nnm 16 mm 2 no Al

MprmevaHus

1 Mo npuynHam anekTpomarHUTHOM coBMecTumocTWn, PEN-nNpoBogHWK He cregyeT MpUMMEHsTb Nnocrne TOYKM BBoAa B
ycTaHoBKy (cM. MOK 60364-4-44 (nyHKT 444.4.3)).

2 B cootBeTcTBMM C YKaszaHusmu [4] He gonyckaeTtca npumeHaTe PEN, PEL unu PEM-npoBoAHUKM BO B3pbIBOOMACHbIX
30Hax.

543.4.2 N3onaums PEN, PEL nnun PEM-npoBogHuka gomkHa 6biTb paccymMTaHa Ha HanpsbkeHne NIMHENHbIX MPOBOLHUKOB.

MeTtannuyeckne o60NoOYKN INEKTPONPOBOAOK HE creayeT ncnonb3oatb B kadyectse PEN, PEL unu PEM-npoBogHuka, 3a
NCKIOYeHMeM COOPHbIX LWWH, cooTBeTCcTByOWmuX TpeboBaHnsm MOIK 60439-2 ¥ WMHONPOBOAOB, COOTBETCTBYHOLLUX
TpeboBaHmam MOK 61534-1.

MprmeyaHne - Bonpockl anekTpomMarHMTHON COBMECTUMOCTH, Bo3HuKawwme npu seoge PEN, PEL nnn PEM-npoBogHuka
BHYTPb 060py0BaHUS SBMNSIIOTCA NPEPOraTMBON TEXHUYECKOTO KOMUTETA MO COOTBETCTBYIOLLEMY 060PYA0BaHMIO.

543.4.3 Ecnn nocne TOYKM YCTAHOBKU (DYHKLUW HEWTPanNbHOro/ cpeaHen TOYKW/ NMHENHOrO U 3alMTHOrO NPOBOOHWUKOB
BbIMOMHSAOT OTAENbHbIE MPOBOOHMKUN, TO HE JOMYCKAETCs MPUCOEAMHATb HEUTPanbHbIA/ cpegHen TOYKW/ NMHEVHbI NPOBOOHMK
K 3a3eMfieHHOM 4YacTu yctaHoBku. OpHako, mMoxHO u3 PEN, PEL wunu PEM-npoBogHuka ccopMmpoBaTb HECKOSBbKO
HenTparnbHbIX/ cpegHen TOUKK/ IMHENHbIX U 3aLLUTHBLIX NPOBOAHUKOB.

PEN, PEL vnn PEM-npoBOOHUK B 3TOM Cryyae AOMMKHbl NPUCOEAUNHATb K 32XUMY UMW LWWHE, npegHasHavyeHHoW Ansi
3aLUUTHOrO MpPOBOAHMKA (CM. PUCYHOK 54.1a), ecnn HEeT cneunanbHOro 3axuMmMa WU LWKWHBbI NpedHa3Ha4YeHHow ans
npucoeanHerns PEN, PEL nnn PEM-npoBogHuka (npumepbl AaHbl Ha pucyHkax 54.1b n 54.1c).
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MpumeyaHue - B cuctemax ¢ 6e3onacHbIM HanpsiXKEHWEM MOCTOSIHHOMO TOKa, HanpuMmep, B TENEKOMMYHUKALMOHHbIX, HET
PEL wnu PEM-npoBogHuka.

543.4.4 CTopoHHMe NpoBoAsLLME YacTn He MOryT ncnonb3oBaTth B kadectBe PEN, PEL nnn PEM-nposogHuka.

543.5 COBMELLEHHOE 3ALLMUTHOE N ®YHKUUOHAJIbHOE 3A3EMJIEHUE

543.5.1 Tlpn NpMMeHEHMN OObEOUHEHHBIX 3a3eMISALMX NMPOBOAHMKOB 3aLUUTHOMO U (PYHKUMOHANBHOIO 3a3eMIeHUs], B
nepByt0 oyepenb crieayeT BbIMOMHSATbL TpeboBaHWs K 3alUUTHbIM  MPOBOAHUKaM. TpeboBaHWsi, OTHOCsALMECS K
PYHKLMOHaNbLHOMY 3a3eMIeHUI0 BbIMOMHSAIOT B AononHeHune, (cM. MOK 60364-4-44 (pasnen 444)).

B cuctemax MOCTOSIHHOrO Toka Ans MHOpPMauMOHHbIX TexHonormn PEL unu PEM-NpoBOAHMK Takke MOXHO NPUMEHSATb,
Kak 06 beAMHEHHbIV ANst PYHKUMOHANBHOTO U 3aLLUUTHOTO 3a3eMIIEHNS.

Mpumeyvarue - MoapobHyto nHdpopmaumo cm. MAK 61140 (nyHKT 7.5.3.1).

543.6 TOKU B SALUMTHBIX 3A3EMITAOLLUX MPOBOAHUKAX
MpoBOAHUK 3aLUMTHOTO 3a3eMIleHVss He crnepyeT NPUMEHSTb B KadyecTBe NPOBOASALLEro NyTW ANs TOKa B HOPMasbHbIX
9KCNIyaTaUMOHHBIX  pexumax (Hanpumep, B COEAMHEHVSX C  unsTpamu, YCTaHOBMIEHHBIMM MO  COOBPaXeHUsM

3MNeKTpOMarHUTHoOM coBmecTuMocTm), cM. Takke MIK 61140.

Ecnu B HopManbHOM 3KcnnyaTauMoHHOM pexume Tok npesbiwaeT 10 MA, TO criegyeT NPUMEHSITb YCUIEHHbIN 3aLLUUTHbIN
NPOBOAHUK (cM. 543.7).

I'IpmmeanVle - EMKOCTHbIE TOKM YTEYKHN, Hanpumep, co3faBaeMblie kabenamu wunu gpuratensamMu, LOMKHbl ObiTb
YMEHbLUEHbI NPU NPOEKTUNpoBaHNN YCTAaHOBKU U OGOpyﬂ,OBaHWil.

543.7 YCUNEHHbIE 3ALLUTHBIE MPOBOAHUKUN NMPU TOKAX YTEYKU NPEBbLILWLAIOLLXX 10 MA

I'IpV| NoAKNYeHnn CtTaumMoHapHoOro OGOpy,D,OBaHI/IFI C TOKaMUn yTe4Ku, npesblillalolinMmmn 10 MA, K 3aLUTHBbIM npoBoOAgHUKaM
npeabdasnAa0T cnegywouine TpeGOBaHI/IFIZ
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- ecnv y obopyaoBaHUsl eCTb TOMNbKO OfHA Todka (TepMuHan) AN NOAKIIYEHMS 3aLLUMTHOrO NPOBOAHMKA, TO €ro cedeHue
JOMMKHO BbITb He MeHee 10 MM 2 o Cu nrm 16 Mm 2 no Al no Bcew AnviHe.

Mpumeyanne 1 - PEN, PEL wnn PEM npoBogHuK, BblIOpaHHLI B COOTBETCTBUM C TpeboBaHusmMu 543.4, OomxkeH
YLOOBMNETBOPATL U 3TUM TpeboBaHMAM;

- ecnn 'y oGopynosava €CTb BTOpaA TO4Ka (TepMI/IHaJ'I) Aana noakniyYeHua 3alUTHOro npoBOAHUKA, OOJTKEeH ObITb
MPOJIOXEH BTOpOIZ 3aLMTHbIN NPOBOAHUK MUHMMAlibHOIo ce4vYeHusd, Tpe6yeM0ro anga 3awnTbl OT KOCBEHHOIo npukacaHma Ao

TOYKW, Fe CeYeHne 3aLUMTHOrO NPOBOAHMKA A0MKHO 6bITh He MeHee 10 MM 2 no Cu unn 16 mm2 no Al

Mpumeyarne 2 - B cucteme TN-C, rge HelTpanbHbIN NPOBOAHMK OObEANHEH C 3aLLMTHBIM NPOBOAHMKOM B eaunHbii PEN-
NPOBOAHUK 40 3axMMa 060pyaoBaHMst, TOK 3aLLUTHOMO NPOBOAHUKA PACCMATPUBAIOT KaK TOK Harpys3ku.

Mpumeyarve 3 - OGopyaoBaHue ¢ GONbLUMMWU TOKaMU YTEYKM MOXKET OblTb HECOBMECTUMbIM C YCTaHOBKaMM, B KOTOPbIX
NMPUMEHSIIOT 3aLLMTHbIE YCTPONCTBa AnddepeHLnanbLHOro Toka.

543.8 PASMELLUEHUWE 3ALLUUTHbLIX MPOBOAHUKOB

Ecnn gna sawmtel ot nopaxeHua 3nekTpn4eCknmMm TOKOM NMPUMEHAIOT yCTpOVICTBO 3alunTbl OT CBEPXTOKa, TO 3aLMTHbIN
MPOBOAHUK OOJMKEH ObITb Oﬁ'be,D,VIHeH C Cba3HbIMVI NpPoOBOAHUKAMU UITN NPONOXEH B Hel'lOCpeﬂ,CTBeHHOI;I onusocTtu.

544 3AWLUNTHbLIE NPOBOAHUKN YPABHUBAHUA NOTEHLUUAIIOB

544.1 3ALLUIUTHLIE NPOBOOHUKN YPABHUBAHUA NOTEHUUANOB, NPUCOEANHAEMBIE K NMABHOMY
3A3EMIAIOLLEMY 3AXUMY (LUMHE)

544 1.1 CeveHune 3aNTHBIX NPOBOAHMKOB YpaBHMBAHWSI MOTEHLUMANOB, KOTOPbLIE NMPUCOEONHSIIOT K rMaBHOW 3a3eMIISIOLLEN
wuHe (M3LU) gormkHo BbiTb HE MEHEeEe NOMOBMHbI CEYEHNST CaMOro BONbLLEro 3alUTHOrO NPOBOAHMKA YCTAHOBKM U HE MEHEE:

-6 mMmZ2 no Cu;
-unn 16 mm 2 no Al;

- nrm 50 mm 2 no ctanw.

CeyeHvie 3alWTHbIX MPOBOAHUKOB YpaBHUBAHWUA NMOTEHLMANoB, KoTopble npucoeanHstoT k 3LU He aormkHo BbiTh Gonblue
25 MM 2 Cu N1 9KBMBANeHTHOTO AN APYIMX MaTepuarnos.

544.2 3ALUUTHBLIE NMPOBOOHUKU YPABHUBAHUA TNMOTEHUMANOB AONA OOMONHUTENIbBHOIO
YPABHUBAHUA

544.2.1 MNpoBoAUMOCTb MPOBOAHUKA YpPaBHUBAHUS MOTEHUMArIOB, COEAMHSIIOLLErO ABE OTKPbITbie MPOBOASLIME YacTy,
AOIMKHA GblTb HE HIKE MUHUMAarNbHOW NPOBOAMMOCTM 3aLUTHOMO NPOBOAHUKA U3 MPOBOAHWUKOB, NMPUCOEANHEHHbIX K OTKPbITHIM
NPOBOASILLMM YacTsM.

544.2.2 MpoBOAMMOCTb MNPOBOAHMKA YPaBHUBaHUSI MOTEHLUMANIOB, COEAMHSIIOLLEro OTKPLITYI MPOBOASALLYI0 4YacTb W
CTOPOHHIOID MPOBOASALLYI0 YacTb, AOMMKHA ObiTb HE HWXKe NPOBOAMMOCTM COOTBETCTBYHOLLErO 3aLUTHOrO MPOBOAHMKA
NOMOBUHHOIO CEYEHUS.

544.2.3 TlpoBOAHMK YpaBHMBAHWUS MOTEHLMANOB, COEOMHSOWMIA [ABEe CTOPOHHME NPOBOAALWIME YaCTW, [LOIDKEH
cooTBeTCTBOBaTh TpeboBaHnsam 543.1.3.

I'Igunox(el-me A
(obsisaTenbHoOe)
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CTtpanuua 16

PACYET KO3®PULIMEHTA i MO 541.1.2
(CM. TAKXXE M3K 60724 N M3K 60949)

KoadhdbunumeHT j- paccumtbiBaloT No criegytoen oopmyne

. \/MM[HMJ,
Pan B+

roe (' - o6beMHas TennoeMKocTb Matepuana nposogHvka npu 20 °C, Ix/C-Mm3 ;
[> - BenuumHa, obpartHasi TemnepaTypHOMy KoadhduumeHTy nposoaHuka npu 0 °C, °C;
[?an - yAenbHOe 3MeKTpuyeckoe conpoTueneHne npoeoaHuka npu 20 °C, Om-mm;
& - HayanbHas TemMnepaTypa npoBoaHuka, °C;

Elj- - KOHeYHas TemnepaTtypa, °C.

Tabnuua A.54.1 - 3HayeHns NapameTpoB NPOBOAHUKA ANS Pa3NNUYHbIX MaTepuanos

s | BYC @Y xeCmu3 | oy, O po [ (B+20°0)
) P20
Menb 2345 3,45-10-3 17,241-10-6 226
AnIOMUHWIA 228 2,5-10-3 28,264-10-4 148
Cranb 202 3,8-10-3 138106 78
2} BHauyeHus npuHATLI No MK 60949.

Tabnuua A.54.2 - 3HauyeHne koacbdurumeHTa £ AN N30NMPOBaHHbIX 3aLUUTHBLIX MPOBOAHMKOB, HE SABMSIIOLLIMXCS KUITO Kabens

N He NPOJTI0XKEHHbIX COBMECTHO C ApYyrnMin Kabensmm

Vsonsuus nposogHuka Temneparypa, °Ch} 3HaueHne ;%) Ans npoBoaHMKa U3
mMeau | anioMnHUA | cTanu
HavanbHas KoHeuyHas
70°C 30 160/140a} 143/133) 95/884) 52/494)
Tepmonnact (PVC)
90 °C 30 160/140a} 143/1334) 95/884) 52/494)
Tepmonnact (PVC)
90 °C 30 250 176 116 64
(XLPE unu EPR)
60 °C 30 200 159 105 58
Peaktonnact
(PesnHa)
85 °C 30 220 166 110 60
PeakTonnact
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(PeswvHa)
185 °C
CunukoHoBas peanHa

30

350

201

133

73

) dopmyny pacyeTa k CM. B Hayarne npunoxeHus.

2} HwxkHee 3HaveHve aaHo aAns MBX nsonauum npoBoaHNKOB cedeHnem 6onee 300 mm 2.

b} MpenenbHble TeMnepaTypbl A8 M30MNALMM PasNUYHbLIX TUMNOB NpuBeaeHsbl no MK 60724.

Tabnuua A.54.3 - 3HayeHne KoadpdUUMEHTA i ANSA HEM3ONMPOBAHHbLIX 3aLUTHBIX MPOBOAHMKOB, HAaXOOSALWMXCA B KOHTAKTE C
obornoukon kabens, HO NPONOXEHHbIM He B 06LLEeM My4dke C ApyrMMu Kabensamu

Matepuan ob6onoyku

Temnepatypa, °Ca)

3Havenne ;) ans nposogHuka n3

kabens
mMeam | arntoMUHNS cTanm
HauyanbHas KoHe4yHas
Tepmonnact (PVC) 30 200 159 105 58
Monnatunex 30 150 138 91 50
CSPrl 30 220 166 110 60

£} CSP - cunaHo-CLUNTBIV NONUATUIIEH.

bl dopmyny pacyeta L CM. B Hauane npuroxeHus.

2} MpenenbHble TeMnepaTypbl A8 M30MNALMM PasnnYHbIX TUMOB NpueeaeHsl no MK 60724.

Tabnuua A.54.4 - 3HavyeHue koadduumneHTa & ANS 3aWMTHbIX NPOBOOHUKOB, SBMASIOLWMXCS XUNON Kabens nnm nponoXeHHbIM
B OQHOM MyYKe C APYrMMn kabensamu nnm n3onmpoBaHHbIMU NPOBOAAMM

Wsonsaums nposoaHmka Temnepartypa, °Chi 3Hauenne i) ans nposoaHWka U3
Meau | antoMuUHUA | cTanu
HauanbHas KoHeuHas
70°C 70 160/1402) 115/103 4} 76/68) 42/374)
Tepmonnact (PVC)
90 °C 90 160/1402) 100/864} 66/57 2] 36/314)
Tepmonnact (PVC)
90 °C 90 250 143 94 52
(XLPE nnn EPR)
60 °C 60 200 141 93 51
Peaktonnact (Pe3nHa)
85°C 85 220 134 89 48
PeakTtonnact (Pe3uHa)
185 °C CunukoHoBas 180 350 132 87 47
pesunHa
4) HwkHee 3HaueHne naHo ans usonsumm NBX npoBoaHuKos ceveHnem 6onee 300 Mm 2,
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bl MpenenbHble TemnepaTypbl AS M30MAALMM PasinYHbIX TUMNOB npueeaeHsl no MK 60724,

¢} dopMyny pacyeTa i CM. B Hayarne npumioXeHus.

Tabnuua A.54.5 - 3HavyeHne koaddUUMEHTa j- ONS 3alUMTHbIX MPOBOAHMKOB, TaKMX Kak MeTannuyeckas OpoHs kabens,
MeTannuyeckas obornoyka kabens, KOHUEeHTpUYeckne NPOBOAHMKN U T.M.

W3onsums kabens Temneparypa, °Ci} 3HaueHue k'::' AnNsi NPOBOAHUKA 13
mMeau arntoMuHMs | CBUHUA cTanu
Havanb- KoHeu-
Hasi Hasi
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 nnn EPR)
60 °C 55 200 144 95 52
Peaktonnact
(PesnHa)
85 °C 75 220 140 93 51
Peakronnact
(Pe3nHa) MunHepanbHas
Tepmonnact (PVC) 70 200 135 - -
obonoukab)
MwuHepanbHas 105 250 135 - -
HEN3onNMpoBaHHas
4) MpenenbHble TemMnepaTypbl A8 M3OMALMM PasNUYHbLIX TUMOB NpuBeaeHsbl no MAK 60724.
b} YkazaHHbIE BENUYUHBI MOXHO MPUMEHSATL [N HEM3OMNMPOBaHHbIX MPOBOAHMKOB HE3alLIMLIEHHBIX OT NPUKacaHWs Unm
HaxodsLLMXCA B KOHTaKTE C rOploYUMN Matepuanamu.
) dopmyny pacyeta i CM. B Hajyarne npuroxeHus.

Tabnuua A.54.6 - 3HauyeHne koadhpuumeHTa &L AN HEM3ONMPOBAHHbLIX MPOBOAHWKOB, KOrda yKasaHHble Temnepartypbl He
€034at0T Yrpo3bl MOBPEXAEHMS HaxoasLWwmMxcst BonNvMan matepuanos

Ycnosusi Hauane- MaTepwan npoBogHuka
npuMeHeHus Has
Temne-
parypa,
°C
Meab AntoMUHUI Cranb
MakcumanbHas i MakcmmansHas i MakcumansHas
Temnepartypa Temnepartypa Temneparypa i
(koHe4YHas (koHe4Has (koHeYHas
Temneparypa), °C Temneparypa), Temneparypa), °C
°C
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OTKpbLITO M Ha
OrpaHNYeHHbIX
y4acTkax

30

500 228 300

125

500

82

HopmanbHble
ycrnoBus

30

200 159 200

105

200

58

MoxapoonacHble
30HbI

30

150 138 150

91

150

50

MpunoxeHune B
(cnpaBo4HoOe)

NMPUMEP PA3SMELLEHUA 3A3EMNAIOLLENO YCTPOUCTBA U 3ALMTHBIX MPOBOAHUKOB
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O6o3HaveHne HaumeHoBaHMe cocTaBHbIX YacTen 3neKkTpoyCTaHOBOK MpumeyaHne
C CTOpOHHSAS npoBoAsiLLasi HacTb
C1 MeTannuyeckme BOOONPOBOAHLIE TPYObI Wnun Tpy6bl TENnoueHTpanm
C2 MeTannuyeckne Tpybbl BogooTBEAEHUSA
C3 Metannuyeckue TpyObl ra3ocHabXeHNsi C N3onmpyloLLEen
BCTaBKOW
C4 KoHauuunoHnpoBaHve
C5 Cunctema otonneHus
C6 MeTannunyeckme BogoNpoBoaHbIE TpyObl, HAaNpuMep, B BaHHoM | Cm. 701.415.2 [8]
C7 MeTannuyeckne Tpybbl BOQOOTBEAEHUS, Hanpumep, B BaHHOW | Cm. 701.415.2 [8]
D Msonupytowas BctaBka
rPLY [MaBHbIM pacnpefenuTenbHbIA WUT
PL PacnpegenuTtensHbli lWnT [NuTaHue oT rmaBHOro
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pacnpegennTenbHoro wurta

3L MMaBHas 3asemnsoLlas WrHa Cm. 5424
ayri LLnHa 4ONONHUTENLHOrO ypaBHUBAHWUS NOTEHLMANOB

T1 3aMOoHOMMYeHHbIN B 6€TOH nnu 3arny6breHHbIn B rpyHT Cm. 542.2

PyHOAMEHTHbIN 3a3eMnuTenb

T2 3asemnuTenb MOMHME3aLLMTbI MPU HEOBXO0ANMOCTH Cm. 542.2
LPS Cuvctema MonHMesalwmnTbl (Npy Hanuynm)

PE LWnHa(bl) PE B pacnpenenutenbHOM WwmTte

PE/PEN LWuHa(b1) PE/PEN B rnaBHom pacnpegenutenbHoM wute
M OTKpbITas npoBoAsaLas 4acTb
1 3awmnTHbIN 3a3emnstowmii nposogHUK (PE) Cm. 543.

Mnowaab NonepeyHoro ceyeHns
cMm. 543.1.

Tun 3aWMUTHOrO NPOBOAHMKA CM.
543.2.

OneKTpUYECKyo HenpepbIBHOCTbL

cM. 543.3
1a 3almnTHBIM NpoBOAHUK, unn PEN-npoBoaHMK OT cetu (npu
HanmMynmn)
2 3amnTHbIE NPOBOAHUKN OCHOBHOW CUCTEMbI YpaBHMBAHMWS Cwm. 5441
noTeHunanos
3 3alnTHbIE NPOBOLHUKN LOMOSTHUTENTbHON CUCTEMbI Cwm. 544 .2
YypaBHMBaHUS NOTEHLIMANOB
4 TokooTBOA cUcTeMbl MonHMe3alwmTbl (LPS) (npu Hann4ymm)
5 3asemMnsoLWwnin NPOBOAHMK Cm. 542.3

Ecnn ycrtaHaBnmBaloT CUCTEMY MOMHUE3aAWWTbl, TO AOMNOMNHWUTENbHble TpebosBaHus npusBedeHsl B MOK 62305-3
nogpasgensl 6.1 n 6.2.

MpumeyaHue - MNMpoBOAHMKN (PYHKLIMOHANBHOIO 3a3eMneHns Ha pucyHke B.54.1 He nokasaHbl.

PucyHok B.54.1 - MpuMepbl pa3meLLeHns 3a3eMnsIoLLEero yCTpoMcTBa OTHOCUTENBHO (hyHAAMEHTHOro 3a3eMnnTens, 3amuTHbIX
NPOBOAHWNKOB U 3aLLMTHbIX NMPOBOAHNKOB CUCTEM YpaBHMBAHUA NOTEHLManoB

MpunoxeHune C
(cnpaBo4Hoe)

3A3EMINAIOWNE ANEKTPOAbI XKENNE3OBETOHHbIX ®YHOAMEHTOB

C.1 O6wme TpeboBaHUA

Y 6eToHa, NPUMEHAEMOro ANa COoOpyXeHUss yHOAAMEHTOB 34aHUN, eCTb onpederneHHas nNpoBOAUMOCTb U, Kak npaswurno,
XOPOLLUWNIA KOHTaKT C OKPY>XaloLLMM rpyHTOM. [103TOMY aneKkTpoabl U3 YEPHOro MeTanna NofHOCTbLI0 BCTPOEHHbIE B 6ETOH MOXHO
NPUMEHATb KaK 3a3eMnuTenu, Npyu ycrioBum, YTo B6ETOH He U30MNUPYIOT OT FPyHTa C MOMOLLbLIO CreLmanbHON TENNon3onaumm
unu gpyrumm cnocobamm. N3-3a xuMmnyecknx n usmnyecknx 3deKToB, YEPHbIA MeTans, cTanb ropavyero LMHKOBaHMSA 1 apyrue
MeTannbl, BCTPOEHHble B 6eTOH Ha rnyGuHy Gonblie 5 cM HagexHo 3aluileHbl OT KOPPO3uK, NPakTUYeCKn Ha BCe Bpems
CyLLLeCTBOBaHUS 3aaHus. Takke, rae aTo BO3MOXHO, crieqyet NpUMeHATb NPpoBOAsALLME KOHCTPYKLUN 30aHNIA.

3amoHonuuvBaHme B GETOH (byHOAAMEHTHbIX 3a3eMmAOLWMX 3MEeKTPod4OB BO BPEMSI MOHTaxa 34aHusa  sIBrsieTcs
3KOHOMMUYHBIM pPELLEHVNEM MO3BONSOLLMM MOSYYUTH XOPOLLMUIA 3a3eMNUTENb C 6OMbLUMM CPOKOM CHY>KObl MOCKOMNbKY:
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- 9TO He Tpe6yeT AONONHUTENbHbIX 3€MIAHBLIX pa60T,

- 3asemMnuTenb yCTaHaBnUBAOT Ha FMyGuHe, rge HeT oTpuuaTerbHbIX BAWSIHUIA, CBSA3AHHbIX C CE30HHBLIMU MOrOAHLIMU
YCMNOBUAIMY,

- obecneynBaeTcs XOpOLIJI/II;I KOHTaKT C TPYHTOM,

- OXBaTbIiBaeTcd (*)aKTI/lLIeCKI/I BCA NOBEPXHOCTb (*)yH,D,aMeHTa 34aHunAa, 41O nNpmMBOOUT K MUHMMU3aAUUKM unMNenaHca
3asemnunTtend,

- obecneunBaeTcs onTMmarbHoe pacnonoxeHne 3asemMneHnda ana CUCtemMbl MOJTHUe3aLWnTbl, U

- C Hayarna MOHTaxa 34aHus1 3a3eMNnTeNlb MOXXHO UCMONb30BaTh B KAYECTBE 3a3eMNNTENS NS 3NEKTPUYECKON YCTaHOBKM
CTponnnowanKu.

Momumo 3(*)d)eKTa 3a3eMIIeHUsl, 3aMOHOMMYEHHbIE B GETOH d)yHLl,aMeHTHble 3asemMiidruine anekTpoabl obecneumBatot
XopoLlyto 6a3y OISl OCHOBHOM CUCTEMBI ypaBHMBaHNA NOTEHLMANoBs.

I'IpM MOHTa)Xe 3aMOHOSIMYEHHbIX B GETOH (byHD,aMeHTHbIX 3a3eMNArLWKnMX 3INeKTpoaoB npeanaraeTtcAa BbINONMHATb
cnegywwme ykazaHma n pekomeHgadumin.

C.2 MNpumep NpMMeHEeHNA 3aMOHOJNTNYEHHbIX B 6€TOH (pyHAAMEHTHbIX 3a3eMNIAIOLWMUX 3MeKTPoaoB

Ecnu dyHaameHT 3gaHusa JomkeH ObiTb MOMHOCTLIO 3allMLieH OT NoTepy TEMMOBOW SHEPrM C NMOMOLLLIO M30NAUMK U3
HenpoBoAALMX MaTepuanos, unn ecnu pyHaamMeHT JOMKeH UMETb MMAPOM3onALMIo, HanpuMep, NPUMEHSIIOT NnacTMaccoBble
NUCTbI TonwmHon Gonblue 0,5 MM, ncnonb3oBaHne 6eToOHHOro oyHAaMeHTa B KavyecTBe 3a3eMnutens He adpdpekTnBHO. B aTux
cnyyasix, MeTannmyeckyto apMaTypy MOXHO NPUMEHATb AN 3alUMTHOrO ypaBHUBAHWS NMOTEHLMANoB, a B Lensax 3aseMieHus
cnefyert NpUMeHATb APYron 3a3emnuTenb, HanpyuMmep, 3aMOHOMMYEHHbIe B BETOH byHOAMEHTHbIE 3a3eMnsoLmne anekTpoabl,
pacnonoXeHHbIe HWXe U30NMPOBAHHOIO PyHAaMEeHTa, UNn pasmeLleHne 3a3eMNeHnst BOKPYr 34aHus unu 3arnybrneHHble B
rPYHT dbyHAAMEHTHbIE 3a3eMMSIOLLME 3NeKTPOoabl.

C.3 KOHCTPYyKUUS 3aMOHONMYEHHbIX B 6€TOH (DyHAAMEHTHbIX 3a3eMIISIIOLMX INIEKTPOAOB

C.3.1 [na KOHKpPeTHbIX (yHOAaMEHTOB ©0€e3 MeTannMyYeckom apmMmaTypbl, KOHCTPYKUMS 3aMOHOIIMYEHHbIX B OeTOoH
PyHOAMEHTHbBIX 3a3eMIISIIOLLMX 3MEeKTPOoAOB [OOMKHA COOTBETCTBOBATb TWMYy U pa3mepamu dyHaameHTa. [MpegnodteHue
cnepfyert oTA4aBaTb 3aMKHYTHIM KOMbLEBLIM KOHCTPYKLMSIM, COCTOSILLIMM U3 OOQHOTO UM HECKOMBbKUX KOMeL, U NPsiMOYrorbHbIM
KOHCTPYKUNSM C NMUHENHbIMK pa3mepamu o 20 M.

C.3.2 Ytobbl n3bexaTb CHWKEHUs (MeHee 5 CM) pacCTosiHMS OO TPyHTa, 3aMOHOIMMYEHHbIX B OETOH NPOBOMOYHbIX
3MNeKTpoaoB, crneayeT NPUMEHATb crneunanbHble cpeacTBa. Ecnv B kavyecTBe anekTpogoB UCMONb3YHT MOMOCy, TO OHA A0IMKHA
ObITb 3adoMKCUMpOBaHa OTHOCUTEMNBLHO Kpasi, Takum obpasom, 4ToObl M3bexaTb obpa3oBaHusa nonocten 6e3 GeToHa noa
nornocou. Ecnn npucyTcTByeT apmartypa, NpPOBOMOYHbIE 3MEKTPOAbl OOMKHbI ObITb CKPEMNMEHbI C HEW C MPOMEXYTKaMMU He
6onee 2 M. CoeanHeHMs1 OOMKHbI ObiTb BLINOMHEHLI B COOTBETCTBUM C 542.3.2. NMpMMeEHeHue KIMHOBLIX COoeauHuTenen
cnepnyert n3beratb.

C.3.3 Y 3aMOHONMYEHHbIX B 6ETOH MPOBOSIOYHbLIX 3NEKTPOAOB AOMMKEH OblTb BLIMOMHEH, NO KpaWHeln Mepe, OAMH BbIBOA
(TepmuHan) ansa kaxgoro OETOHHOrO anemMeHTa 3[4aHus, ANs COEAMHEHWUSI C  SNEeKTPUYEeCKOW CUCTEMOW 30aHus, C
COOTBETCTBYIOLLEN TOYKOM KOHTakTa (Hanpumep, C [MaBHOW 3a3eMNSAKLIEN LWMHOW) WM OOIMKHO ObiTb OKOHYaHue B
cneuvanbHOM 3aKkfiagHOM 3reMeHTe, 3anoXeHHOM B MOBEPXHOCTb OeToHa Ans coeauMHeHus. B Todke coeguHeHust BbIBOL,
OOIKEH ObITb JOCTYNEH ANs 00CNyXXNBaHUSA N U3MEPEHUNA.

D,J'IFI CUCTEMbI MOMHME3aWnTbl U ANd 34aHUn CO  creumanbHbIMK TpeGOBaHI/IFIMI/I OTHOCUTEIbHO O60py,EI,OBaHI/IF-I
I/IH(*)OpMaLI,VIOHHbIX TEXHOMornn, Tpe6yeTc;| bonee OAHOW TOYKWM MOAKIIOYEHNSA K 3a3eMnuTento, HanpumMmep, Ond ToKooTBoAa
CUCTEeMbl MOJTHUE3aLNThbI.

[na coegmHeHni B oyHAaMeHTE NPOMOXEHHbIX B rpyHTe BHE 6ETOHHOro dpyHaamMeHTa AoMmkHa ObITb y4TeHa BO3MOXHOCTb
KOppO3uKn cTanbHbIX NPOBOAHMKOB (CM. pasgen C.4). [ina Takmx coeanHeHun, pekoMeHayeTcs, YTobbl OHM BXxoaunm B GETOH B
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npegenax 3gaHnda nnn CHapyxu, Ha COOTBeTCTByPOLIJ,eVI BbICOTE€ Ha YPOBHEM 3EMITN.

C.3.4 MuHumanbHyl nnowagb MOMepevyHOro CevYeHusi 3NeKTPodOB, BKMOYas BbIBOA ANS COEAUHEHWS, BblIOMpaloT B
cooTBeTCcTBMM C Tabnuuen 54.1. CoeguHeHns [OMKHbI OblTb HafAeXHbIMM U C COOTBETCTBYIOLUMMMW SINEKTPUYECKNMM
xapaktepuctukamu (cm. 542.3.2).

C.3.5 Mertannnyeckas apmMartypa d)yH,u,ameHTa MOXHO WCNoJ1b30BaTb B KayeCTBE 3J1eKTpoada, npwu ycnoBuun, 4TO
coeinHeHna ynoBneTBOPAOT Tpe6OBaHWi|M 542.3.2. lMasHble coeguHeHus OO0NycKakTCA TOJIbKO C pa3pelleHuna rnaBHOro
NHXeHepa (apXI/ITeKTOpa) npoeKkTa Ha OCHOBaHMN aHalnn3a KOHCTPYKUUK 3aaHunaA. CoegunHeHus, ¢ npUMeHeHnem l'lpOBOﬂO'-IHOVI
cTanbHom 6p0HI/I HEe WNCnonb3yrwT B KayecTtBe 3aluTbl, HO MOryT noaxoguTtb AOnd obecneyeHuns SﬂeKTpOMaFHMTHOVI
COBMECTUMOCTHU MHd)OpMaLLI/IOHHbIX TEXHOMOMNN. HanpﬂmeHHy}o apmMaTtypy He cneagyetr wucnonb3oBatb B KadecTBe
3asemMmnunTtend.

Ecnun CBapeHHble CeTKn, caenaHHble M3 nNpoBoAoB MeHbLUero anametpa, NpUuMeHAT ONd apMUpoBaHuA, To0 UX MOXHO
MCNOJ1b30BaTb B Ka4eCTBE 3J1€KTPOAO0B, €CIIM OHN HaAEXHO COENNHAKTCA fonbLue Yem B OAHOM TOYKE C BbIBOOOM WK apyrumm
YacTamu 3asemnuTens, YTobbl obecneynTs, No KpaVIHeﬁ Mepe, Ty Xe camMmyr nnowagb nonepe4vyHoro ce4eHna Kak ato yka3aHo
B Tabnuue 54.1. MuHumanbHbIn anamMeTp oTAenbHbIX NMPOBOAHUKOB TakKMX CETOK OOJDKEH OblTb HE MeHee 5 MM C YeTbIpbMA
coeguHeHnaMn mexay BbiBOAOM U CETKOW B Pa3nnMyHbIX TOYKax KaXKOon CETKM.

C.3.6 CoeguHeHne ANeKTpoaoB He AOJDKHO BbIMONHATBCA TpaH3UMTOM MeXay pasfindyHbiIMKM 4acTAMU MNPOTAXKEHHbIX
(*)yH,CI,aMeHTOB. B atom cny4dae, ansa obecneveHuss HeobxoanMbIX ANEeKTPUYeCKnx COEAMHEHUN, COEaUHUTENN OOSMKHbI ObiTh
YCTaHOBJI1E€Hbl BHE ©ETOHHOro OCHOBaHWS.

C.3.7 3amoHonuyeHHble B 6eTOH OyHOaMEHTHble 3a3eMIsoWME JNeKTpoAbl OTAENbHbLIX Onop (Hanpumep, npu
cTpouTenbcTBe OOMbLIMX MOMELLEHWIA), OOMKHbI ObiTb COEAMHEHBI C 3aMOHOMWMYEHHbIMU B 6GETOH yHAAMEHTHbLIMU
3a3eMNSIOWMMN 3NeKTPoAaMU OPYrMX OMop, C NMPUMEHEHWEM COOTBETCTBYHOLLMX 3a3eMMSIOWMUX NPOBOAHUKOB (CM. pasgen
C.4).

C.4 Bo3MoOXHble npobGnembl KOPpPO3UM ANA APYrMxX 3a3eMieHHbIX YCTaHOBOK, PaCnoroXeHHbIX CHapyXu
3aMOHOJSIMYEHHbIX B 6eTOH hyHAAMEHTHbIX 3a3eMIsOLWNX INIEKTPOAOB

Cnepyet yuntbiBaTb, 4TO 0Obl4HAsA cTanb (6e3 NOoKPLITUA UK ropsAYero LMHKOBaHMS) 3aMOHONMYeHHasi B 6eToH obnagaet
SMEKTPOXMMUYECKUM  MOTEHUMANoM, paBHblM Meau, 3arnybneHHonm B rpyHT. CriegoBaTenbHO, €CTb  OMAacHOCTb
SMEKTPOXMMUYECKON KOPPO3WK, C ApPYrUM 3a3emMiuTenem, BbINOMHEHHOM W3 cTanu W 3arnybrneHHbIM B TpyHT BONU3M
hyHOAMEHTa U COEQUHEHHBIM C 3aMOHOMMYEHHbIM B 6ETOH (DyHAaMEHTHBIM 3a3EMIISIOLLMM 3MeKTPOAOM. DTOT 3PMEKT MOXKHO
Takke HabnogaTtb 4Ns apMUPOBaHHbIX PYHOAMEHTOB GOMbLUNX 30aHUIA.

Huvikakon cTanbHOWM aneKkTpoa He crnefyeT ycTaHaBnvBaTb B rpyHTe BOMM3M GETOHHOrO byHOAMEHTa KpOME 3MeKTpOAOB,
W3rOTOBMEHHBIX M3 HEPXXaBeWLLen CTanu UnmM U3roToBMEHHbIX APYrMM CMocobOM C Xxopoller 3awmton ot Braru. Fopsuee
LMHKOBaHWe, OKpacka Wnv apyrue nopgobHble NMOKPbITUS He AO0CTAaTOMHbl AN 3TMX uernen. [JononHWTenbHble 3a3emMnuTenu
BOKPYr U OKOMO Takux 30aHWA He criefyeT M3roTaBnmMBaTb M3 CTanu ropsidero LIMHKOBaHUSA Ans obecnevyeHns 4OCTaTouHOro
cpoka cny>x0bl 3TON YacTu 3a3eMnuTens.

C.5 OKoH4YaHue paboT No ycTaHOBKE 3aMOHOSIMYEHHbIX B 6eTOH (hyHAAMEHTHbIX 3a3eMsAOWMUX INEKTPOAOB
C.5.1 MNocne nogroToBKU 3MeKTPOAOB WM/MMWM COEAMHEHHOW apMaTtypbl, Nepen 3anvekoi 6eToHa, criedyeT NOAroToBWUTb

COOTBETCTBYIOLLNE AOKYMEHTbI. [JOKyMEHTbI JOMKHbI cogepXaTb onucaHue, nnaHbl u otorpacmm n ObITh BKIYEHBI B COCTaB
OCHOBHOIO KOMMJIEKTa AOKYMEHTOB 3NEKTPUYECKOn yCTaHOoBKM (CM. [7]).

C.5.2 BeToH, NpUMeHsieMbIl Ans PyHOaMeHTa, AoMKeH coaepxaTth He MeHee 240 kr uemeHTa Ha 1M3 6eToHa. Y 6eToHa

OOJDKHa ObITb COOTBETCTBYHOLWAA nonyxunakaa KOHCUCTEeHUUA, 4yTOObI 3anonHWUTL BCe NoNnocCTn, pacnonoXeHHble HWXe
ANeKTpoaos.

MpunoxeHune D
(cnpaBo4Hoe)

SA3EMNAIOLUME INEKTPOAbLI B TPYHTE
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D.1 O6wue TpeboBaHUA

COI'IpOTI/IBJ'IEHVIe 3a3eMnArLlero anekTtpoaa 3aBUCUT OT ero pasmepa, (bOprI N yOerbHOro conpoTuBIieHUA TpyHTa B
KOTOprVI ero 3arny6n;n0T. 310 yaenbHoe conpoTusBrieHne 4acto N3MeHAETCA No ANMMHE N rny6|/|He.

YoenbHOe COnpoTMBREHME MOYBLI Bbipaxaetcsd B OMax - COMpOTUBAEHWE LMAMHAPA NMOLaAbI0 MONepevHoro ceyeHus
ocHoBaHust 1 M2 1 gnuHoi 1 M.

XapaKTep NOBEPXHOCTN U pPACTUTENTbHOCTU MOXET OaTb HEKOTOPYH Manopmau,vuo OTHOCUTENbHO Oonee unNM MeHee
6]'IaFOI'IpI/IFITHOIZ XapakKTepUCTUKMN noYBbl AONd YCTAaHOBKW 3a3emMiinTend. bonee HagexHas I/IHd’.)OpMaLI,VIﬂ obecneynBaeTcs npun
Hann4nm pes3ynbratoB M3MepeHI/II7I Ha 3a3eMNALWnNX 3NeKTpoaax, yCTaHOBMEHHbIX B I'IO,EI,O6HOIZ no4Bse.

YaenbHoe conpoTtueieHne noYBbl 3aBUCUT OT BIIAXXHOCTU U TemMnepartypbl, oba atn napamMmeTpa U3IMEHAKTCA B TedeHune
roga. BnaxHocTb - nog BnusiHuem rpaHynmpoBsaHuna no4Bbl U €e NOPUCTOCTU. npaKTI/ILIeCKM, yaenbHoe CconpoTuBIrieHne noYBbl
yBeENM4nBaeTCAd Npn ymeHbLUEeHNN BNa>KHOCTHU.

rpyHTbI B 30HaAX noAaToniieHna pek, Kak npaBuiio, He noaxogATt Ana yCTpOI;ICTBa 3azemnutenen. 9Tu FPYHTblI COCTOAT U3
KaMEHHOW OCHOBbI, AABMSKTCS CUMNbHO npoHnuaeMbiMnN N NEerko 3aTtonndarTcA OTd)MI'IprOBaHHOVI BOAOW C BbICOKMM yOoenbHbIM
conpoTuBneHnemMm. B astom cny4yae [OOJKHbl yCTaHaBMBaTbCA lTIy6I/1HHbIe ANeKkTpoabl, 4YTObbI AOOCTUTHYTb bonee Fﬂy60KI/IX
CIlO€EB IPpyHTA, Y KOTOPbIX MOXET ObITb nyyiwlaa npoBoANMOCTb.

Mop03 3Ha4YUTENDBbHO yBENMYMBAET yOeribHOe COoNpoTUBNEHNE NOYBbI, KOTOPOE MOXET OOCTUraTb HECKONbKUX TbICAY Om B
3aMOpPOXEeHHOM crioe. TonwwmHa atoro 3aMOPOXEHHOIo CroA B HEKOTOPbIX obnacTax MOXeT COCTaBUTb OAMWH MEeTp " bonee.

3acyxa Takke yBenuuuBaeT yaeribHoe COMPOTUBMEHWE MoYBbl. AddEKT 3acyxu MOXKET HabnoaaTbCs B HEKOTOPbIX
obnactax go rmy6uHbl 2 M. 3HaYeHUs1 yOenbHOro CONPOTMBIIEHUS MPU TaKUX YCIOBUAX MOTYT GblTb TaKOro e nopsiaka Kak U Bo
Bpemsi Mopo3a.

D.2 YaenbHOe conpoTUBIEeHME rpyHTa

Tabnuua D.54.1 gaet nHdopmauuio 0 3Ha4eHUAX YOENbHOro CONPOTUBINEHNS ANS ONPEAENEHHbIX TUMOB MOYBbLI.

Tabnuua D.54.1 - YaoenbHOe conpoTuBneHne

XapaktepucTtuka rpyHTta YnenbHoe conpoTtusneHme, Om
Bornotucrtas semns OT110m po 30
Anntosuii 20-100
MeperHon 10-150
BnaxHbin TOph 5-100
Msrkas rmunHa 50
M3BecTKkoBas rmvHa u ynioTHeHHas rnvHa 100-200
KOpckuin meprenb 30-40
[MWHWCTBIN Necok 50-500
KpeMHUCTbIN necok 200-3000
lonast kameHHasa no4sa 1500-3000
KameHHasi noysa nokpblTas nyrom 300-500
Msrkuin u3BecTHsaK 100-300
YNNOTHEHHHBIN N3BECTHSIK 1000-5000
MopuCTbIN N3BECTHSAK 500-1000
Kpuctannuyeckui cnaHe, 50-300
Kpuctannuyeckuin cnaHew, co cniogom 800
[PaHUT M NecyaHuK cornacHo noroae 1500-10000
[paHUT M CUMBbHO N3MEHEHHbIN NeCHaHNK 100-600
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M3 TaGJ'II/ILI,bI D.54.2 BuagHo, 4TO yaenbHoe conpoTtuBreHne Moxet U3MEeHUTbCA B 3HAUYUTENbHOW CTEMNeHU, ANs TOro Xe
CaMoro Tuna rpyHra.

B nepsom I'IpVI6ﬂI/I)K6HI/II/I conpoTtuBrieHne Moxet ObITb BbIYMCIIEHO C npuMmeHeHnem cpegHunx 3Ha4YeHUn Ta6J'II/ILLbI D.54.2.

Tabnuua D.54.2 - IlameHeHWe yaenbHOro ConpoTUBIEHUS AN pasfnYHbIX TUMOB FpyHTa

XapakrepucTtuka rpyHTa CpenHee 3HayYeHWe yaenbHOro ConpoTUBEHUS,
Om
YKnpHaga naxoTHas 3emnsl, BNa)KHbIN HACbIMHOW rPYHT 50
BenHas naxoTHas 3emnsi, rpaBuiA, rpybbin HACbINMHON 500
rPYHT
oMbl KAMEHUCTBIN FPYHT, CYXOW, MOHOINMUTHBIE CKarbl 3000

O4yeBUAHO, YTO BbIYMCMEHUS, COEMNaHHbIE MCXOAS TOMbKO U3 3TUX 3HAYEHMI, AatoT cyrybo npubnmautenbHoe 3HadeHue
COMpOTUBIEHNST 3a3eMrisitoLLero anektpoaa. MNpumeHasa cdopmyny, npueefeHHyo B pasgene D.3, nsmepeHve conpoTUBNEHMUS
MO3BOMSIET OLUEHUTb CpedHee 3Ha4YeHue YOernbHOro COMPOTUMBIIEHUS TPYHTA, YTO MOXET ObiTb MOMNEe3HbIM ANs AanbHErwmnx
paboT, BbIMNOMHEHHbLIX B MOA0OHBLIX YCIOBUSAX.

D.3 3azemnsowume anekTpoabl 3arny6neHHble B rpyHT. HomeHknaTtypa

3aszemnstowme anekTpoabl 3arnybrneHHble B IPYHT MOTYT ObITb BbINOMHEHbI U3:

- CTanuv ropsivyero LMHKOBaHMs,

- CTanu B MeaHoun obonouke,

- cTanu ¢ MeaHbIM NOKPbITUEM,

- HepXxaBetoLen cTanu,

- ronown meau.

CoeanHeHus Mexay pasinyHbiMU MeTannamMmm He OOJTKHbI ObITb B KOHTaKTe € no4yson. He cnegyeTr nNnpuMeHATb apyrue
MeTannbl 1 cnnasbl.

MuHUManbHas TonwmHa M AvaMeTpbl AeTanei NpuHMMaloTcs Ans OBblYHBbIX PUCKOB XUMMYECKOrO M MeXaHWYecKoro
ctapenus. OgHako, 3T pasmepbl MOryT OblTb HE [OCTATOYHbIMKM B CUTyauusX, roe MPUCYTCTBYIOT CYLLECTBEHHbLIE PUCKM
Koppo3un. C TakMMKU puUckamm MOXHO BCTPETUTLCS B MOYBAX, [4e pacnpocTpaHsaioT bnyxgatolume Toku, Hanpumep Bo3BpaTHble
TOKM NOCTOSIHHOIO TOKa B LIEMNSIX 3MEKTPUYECKON TAMM Unu BONMU3N YyCTAHOBOK KaTOLHOM 3alMThl. B 3TOM criyyae JomkHbl ObITb
NMPUHATLI creumarbHble Mepbl NPeaoCTOPOXHOCTU.

3asemnsiowne anekTpoabl AOMKHbI ObiTb 3arnyOneHbl B CaMblX BRaXHbIX 4YacTax rpyHTa. OHWM  OOMmMKHbI ObiTb
pacrono)XeHbl BOoanu OT CBaNlok OTXOAOB, e BO3MOXHa (unbTpauusl, Hanpumep, 3KCKPEMEHTOB, XWUAKUX yOoOpeHui,
XUMUYECKMX MPOOYKTOB, KOKCa, U T.A., KOTOpble MOMYT UX Pa3becTb M PacrnofioXeHbl MakCUMaribHO Oaneko OT OXMBIEHHbIX
MeCT.

D.3.2* OueHKa conpoTUBNEHUA 3a3eMIIAIOLLEero 3feKTpoaa

* Hymepauus cooTBeTCTBYET opuruHany. - MprmMevaHne narotosutens 6asbl JaHHbIX.

a) [opn3oHTaNbLHO NPONOXEHHbIN Nof, 3eMrelt NPOBOAHUK
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ConpoTuBneHne 3a3eMnsaoLLEero anekTpoga &, 06pa3oBaHHOrO ropn3oHTanbHO NPONOXEHHbIM NOA, 3eMIIEN MPOBOAHMKOM
(cm. 542.2.3 1 Tabnuuy 54.1), MOXeT ObITb NPUBNU3NTENBHO paccyMTaHo No oopmyne

R=2

5
L
roe P - yoenbHoe conpoTueneHne noysbl, Om;

£, - AnNuHa TpaHLeu, 3aHATON NPOBOAHUKOM, M.

Cne,u,yeT OTMETUTb, YTO YKNnagka npoBoAHWMKa B TpaHwee W3BUIINCTLIM NyTeM He p[JaeT 3aMeTHOrNo CHUMXEeHUA
ConpoTMBIEHNA 3a3eMnAatoLLero anekTpoaa.

rlpaKTVI‘-IeCKI/I, 9TOT NPOBOAHMK MOHTUPYETCA OBYMA pas3fimM4HbIMU cnocobamu:

- (pyHOAMEHTHbI 3a3eMnuUTeEnb 30aHUs: 3a3eMNSIoWMe JNeKTpodbl YKNaAblBalT B BUAE 3aMKHYTOTO KOHTypa Mo
nepumeTpy 3gaHus. Ero onuHy NpMHUMatoT paBHOWM NEPUMETPY 34aHUS;

- TpaHLeW: NPOBOAHMKM MpOKMaAbliBalOT MoL 3emrein Ha rnybuHe npubnusmtensHo 1 M B cneuvarnbHbIX TpaHLesx,
BbIPbITLIX AN 3TON Lenu.

TpaHwen He criegyeT 3anofHsATb KaMHSIMW, MEnfoM WM NoJOoGHBIMU MaTepuanamu, a criegyet 3anornHsaTb 3eMIen,
CMOCOGHON COXpPaHSTb BNaXHOCTb.

b) MNponoxeHHble Nog 3emnen NonockI

[ns obecneyeHns XxopoLUero KoHTakTa ABYX NMOBEPXHOCTEN C FPYHTOM CrSIOLLHbIE NOMOCkl CrieayeT YNoXuTb BEPTUKANbHO
(Ha pebpo).

Monockl AOMKHbLI ObITh NPONOXEHbI NOA 3eMneit Takum o6pasom, YToGbl X BEPXHUI Kpaii pacrnonarancst NpuénmanTensHo
Ha rnybuHe ogHoro metpa.

ConpoTueneHre £ MPOMOXEeHHOro Nnog 3emreit 3a3eMIsiowero afiekTpoda B BuAe MOMOCLl Ha AOCTAaTOYHOM ryGuHe
NpUGIN3UTENBHO PaBHO

r=08F,
7

roe P - yoenbHoe conpoTuerieHune rpyHta, OMm;
L - nepumeTp nonocel, M.
C) OnekTpoabl yCTaHOBMEHHbIE BEPTUKANbHO Mo 3emren

ConpoTtuBneHve F BepTuKanbHO PacrnofioXEeHHOro Nof 3emnen 3asemnstoLwlero anektpoga (cm. 542.2.3 un tabnvuy 54.1)
MOXET ObITb NPUBNN3UTENBHO paccuMTaHo nNo opmyne

roe [ - yoenbHoe conpoTtusneHue rpyHTa, Owm;
£, - ANWHa CTepXHS UMK KaHana, M.

Ecnu cywiectByeT pMck MOpo3a Unn 3acyxu, AnvHa CTePXKHEN A0fmkHa ObiTb yBenuyeHa Ha 1 nnm 2 m.
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3HauyeHune conpoTuereHNna 3as3emMidrulero anekTtpoga BO3MOXHO YMEHbWWUTb nyTeM CcoeAnHEHUA HECKOJIbKUX
BepTUKarnbHbIX CTep)KHEIZ napanneribHO, Ha pacCToAHUM Opyr OT Apyra paBHOM OJIMHE OOHOro CTEepXHA, B CliyyYae, eclhn
NMPUMEeHAKT ABa nnn bonee CTEPXKHA.

D,OI'IOJ'IHI/ITeJ'IbHO YCTaHOBJI€HHbIE OJIMHHbIE CTEPXXHWU, y4nTbiBad HEOOAHOPOAHOCTb rpyHTa, MOTryT OOCTUTHYTb TOPU3OHTa C
HU3KUM UM HE3HAYNTElTbHbIM yOellbHbIM COMPOTUBITIEHNEM.

D.4 MeTannu4yeckne KONMOHHbI Kak 3a3eMnstoLwme 3neKTpoabl

MeTtannuyeckne KOMOHHbI, BXOAsLLME B METAaNOKOHCTPYKUMIO U pacCnoJioKeHHbIe B TPyHTE Ha onpep,eneHHoﬁ FJ'Iy6VIHe,
MOXXHO NCMOJ1b30BaTb B Ka4eCTBe 3a3eMJIAoLLEero anekrTpoaa.

ConpoTtuBneHne & pacrnonoXeHHOW Nofd 3eMnen MeTanM4yeckomn KOSTOHHbI MOXET ObiTb NPUGNM3MTENBHO paccynTaHo no
dopmyne

o) a5l
RE=0366=logg—,
7 210 ,

roe P - yoenbHoe conpoTuBrieHue rpyHTa, Om;
I - pacnonoxeHHas nog 3eMnen grnvHa KOmoHHbI, M;

g - AMameTp unnuHgpa, 06paSOBaHHOFO KOSTOHHOW, M. Psia coeanHEHHbIX KOMOHH, pacnofioXeHHbIX BOKPYTr 30aHUA, AaloT
conpoTuBieHne TOoro XXe nopsanka, 4to n q3yH/J,aMeHTHbIe 3asemMmnutenn.

3amoHonmMunBaHne B GETOH HEe WCKNIOYaeT BO3MOXHOCTb NPUMEHEHUA KOJTOHH KaK 3a3eMIdlLWKnX 3NneKTpoaoB N He
CYyLLECTBEHHO U3MEHAET ConpoTuBreHne 3asemMnaroero anekTpoaa.

MpunoxeHue OA
cnpaBoO4YHOE

CBEOEHMSA O COOTBETCTBUM CCbINTOYHBIX MEXXOYHAPOOHbIX CTAHOAPTOB CCbIJIO4YHbIM
HAUUOHANbHbLIM CTAHOAPTAM POCCUNCKOWU ®EOQEPALIAU (MW OEUCTBYOLWMM B 3TOM KAYECTBE
MEXIOCYOAPCTBEHHbLIM CTAHOAPTAM)

Tabnuua JA.1

O603Ha4eHne CChINTOYHOro CreneHb O603HaveHne 1 HaMMeHOBaHWEe COOTBETCTBYHOLLIETO
MeXAyHapoAHOro cTaHgapTa | COOTBETCTBMS HaLMoHarnbHoro ctaHgapTa
MOK 60364-4-41:2005 IDT [OCT P 50571.3-2009 (M3K 60364-4-41:2005)

"OneKTpoyCTaHOBKN HN3KOBOMLTHbIE. YacTb 4-41. TpeboBaHus
Ans obecneveHns 6esonacHocTw. 3aLmuTa oT NopaxKeHus
3MNEeKTPUYECKMM TOKOM"

M3K 60364-4-44:2007 IDT [OCT P 50571-4-44-2011 (M3OK 60364-4-44:2007)
"OneKTpoyCTaHOBKU HU3KOBONMbTHbIE. YacTb 4-44. TpeboBaHus
nnsa obecne4vyeHns 6e3onacHOCTU. 3alumTa OT OTKIOHEHUN
Hanps>KeHUs U ANeKTPoOMarHUTHbIX nomex"

M3K 60364-5-51:2005 IDT FOCT P 50571.5.51-2013 (M3K 60364-5-51:2005)
"OnekTpoycTaHoBKN 3aaHMin. YacTb 5-51. Beibop 1 MoHTax
anektTpoobopyaosaHuda. Obwme TpeboBaHusa"

M3K 60439-2:2005 MOD [OCT P 51321.2-2009 (M3K 60439-2:2005) "YcTponcTea
KOMIMMEKTHbIE HU3KOBOSbTHbIE pacnpeaeneHns U ynpaBneHus.
YacTb 2. [lononHuTenbHble TpeboBaHus K LWMHONpoBogam”
MO3K 61439-1 IDT OCT P M3K 61439-1-2012 "YcTpomncTBa KOMMMEKTHbIE
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HM3KOBOSLTHLIE pacnpeaeneHnst u ynpaenenus. Yacts 1.
Obuwue TpeboBaHns"

*

M3K 61439-2 - *

M3K 60724 IDT OCT P M3K 60724-2009 "lMpenensHble TemnepaTypsbl
3MeKTpuYeckux kabener Ha HOMUHaNbHOE HanpsXXeHue
HanpsixeHuns 1 kB (Um=1,2 kB) u 3 kB (Um = 3,6 kB) B
YCINOBMSIX KOPOTKOrO 3aMblkaHus"

M3K 60909.0 NEQ FOCT 28249-93 "KopoTkne 3aMblKaHUS B 9NEKTPOYCTaHOBKaXx.
MeToabl pacyeTa B aNeKTpoycTaHoBKax NnepemMeHHOoro Toka
HanpsbkeHnem o 1 kB"

NEQ [OCT P 52736-2007 "KopoTkue 3aMblKaHUs B
3MeKTpoycTaHOBKax. MeToakbl pacyeTa 3anekTpoaMHAMNYECKOTO
N TEPMNYECKOro AeNCTBUS TOKa KOPOTKOrO 3aMblKaHNS"

M3K 60949 IDT FOCT P M3K 60949-2009 "PacyeT TepMmyeckn JonyCcTumblx
TOKOB KOPOTKOIO 3aMblKaHWsi C y4eTOM HeaamabaTnieckoro
Harpesa"

M3K 61140 IDT FOCT P M3K 61140-2001* "3awmta OT nopaxeHus

anekTpuyeckum Tokom. OBLme nonoxeHms no 6esonacHocTy,
obecnevmBaeMon anekTpoobopyaoBaHMEM U
3MNeKTpoycTaHOBKaMu B UX B3aMMocBA3n"

* BeposTHO, owwubka opurmHana. Cnepyetr uutath: [OCT P M3K 61140-2000. - [MNpumedaHue
nsrotoBuTenst 6asbl AaHHbIX.

MO3K 61534-1 - *

M3K 62305 (Bce yactu) IDT FOCT P M3K 62305-1-2010 MeHeg»kMeHT pucka. 3awmta oT
MornHuu. Yactb 1. Obuwme npuHUMNbI

OCT P MOK 62305-2-2010 MeHeaXxMeHT pucka. 3awimTta ot
MonHun. YacTtb 2. OueHka pucka
MO3K 62305-3:2006 - *

* COOTBETCTBYHOLLUMI CTaHAAPT OTCYTCTBYET. [10 ero yTBepXaeHUss pekoMeHAYeTCsl UCMONb30BaTb NepeBos
Ha pyCcCKMA £3blK JaHHOrO MexayHapogHoro ctaHgapta. [lepeBod AaHHOMoO MexayHapoaHOro craHgapTa
HaxoauTtca B ®egepanbHOM MHOPMALMOHHOM (hoHAE TEXHUYECKUX PErfiamMeHToB N CTaHO4apToB.

MpumevyaHme - B HacTosiweln Tabnuue WUCMonb30oBaHbl criedytoliMe YCroBHble 0B03HaYeHus cTeneHu
COOTBETCTBUS CTAHAapPTOB!

- IDT - naeHTnYHbIE CTaHAApPThI;
- MOD - mogndmumnpoBaHHble CTaHOapThl;

- NEQ - HeakBMBaneHTHblE CTaHOapThbl.
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(3]

(4]

(3]

(6]

(7]

8]

(9]

[10]

M3K 60079-0

MO3K 60079-14

MO3K 60364-4-43

M3K 60364-5-52

MO3K 60364-6

M3K 60364-7-701:2006

M3K 60702-1

DIN 18014:1994

electric shock)

BapbiBoonacHble cpegbl - Yactb 0: O6opygnoBaHne - O6wme TpeboBaHus
(Explosive atmospheres - Part 0: Equipment - General requirements)

BapbiBoonacHele cpeabl - Yactb 14: lNpoekTtupoBaHue, BbIGOp M MOHTaX
anekTpuyeckmx yctaHoBok (Explosive atmospheres - Part 14: Electrical
installations design, selection and erection)

Hn3koBONbTHBIE 3MEeKTpU4eckme ycTaHoBkM - YacTb 4-43: 3awmTta gn4
obecneveHus 6esonacHoctm - 3awwmta oT cBepxtoka  (Low-voltage

electrical  installations - Part 4-43: Protection fo safety - Protection
against overcarrent)

Hn3KkoBONLTHBIE 3NEKTPMYECKME YCTaHOBKM - YacTb 5-52: Bbibop 1 MoHTax
anekTpoobopyaoBaHua - Onektponposoaku (Electrical installation of
buildings. Part 5-52. Selection and erection of electrical equipment. Wiring
systems)

Hun3koBOMbTHbIE 3nekTpuyeckMe yctaHoBku - Yactb 6: VcnbitaHusa (Low-
voltage electrical installations - Part 6: Verification)

Hn3koBONbTHBIE anekTpuyeckue yctaHoBkM - Yactb 7-701: CneumanbHble
YCT@HOBKM UMM MecTa pacnonoXeHusi - MNMoMeLleHust BaHHbIX U OyLIEeBbIX
(Low-voltage electrical installations - Part 7-701: Requirements for special
installations or locations - Locations containing a bath or shower)

Kabenu ¢ MuHepanbHOW U30MAUMEN HA HOMUHANbHOE HamnpsbkeHUe He
bonee 750 B - Yactb 1 - Kabenu (Mineral insulated cables and their
terminations with a rated voltage not exceeding 750 V. - Part 1. - Cables)

3asemnutenu dpyHaameHTHele (Foundation earth electrode)

YK 696.6:006.354

OKC 29.020 EO8 OKCTY 3402

91.140.50

KntouyeBble cnosa: 3NNIEKTPOYCTaHOBKU, HN3KOBOJbTHbIE, 3a3eMndatoline yCTpOVICTBa, 3allnTHbIE NPOBOAHUKN N NPOBOAHUKN
ypaBHMBaHUA NOTEHUMaNOB., rMaBHbIN 3a3eMIISAIOLNI 3aXNM, AneKTpunyeckaa HenpepbiBHOCTb 3allUTHbIX MPOBOAHNKOB

OnNEeKTPOHHBI TEKCT JOKYMEHTa

nogrotoBrieH AO "Kogekc" n ceepeH no:

odomn

LuunanbHoe n3gaHune

M.: CtangapTtuHdgopm, 2014
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