PENEPANBHOE ATEHTCTBO

MO TEXHWYECKOMY PEIrYANPOBAHUNIO N METPOJTOTNA

HALUMWOHANBbHBLIW FrTOCTP
A 50571.5.54—

POCCUNCKOW
PEAEPALNN 2024

(M3K 60364-5-54:2021)

SJIEKTPOYCTAHOBKWN HN3KOBOJIbTHbIE

YacTb 5-54

BbI60Op 1 MOHTaX 3/1EKTPNUYECKOro 060opyaoBaHuS.
3azemMnsaoume yCcTpomcTBa U 3allUTHble NPOBOAHNKA

(IEC 60364-5-54:2021, MOD)

M3pgaHne odmumanbHoe

MockBa
Poccuiickuini MHCTUTYT cTaHAapTM3auumn
2024


https://www.mosexp.ru

FOCT P 50571.5.54—2024

MNpegucnoBue

1 NOATOTOB/AEH O6uwectBoOM C OrpaHW4YeHHOl OTBETCTBEHHOCTbI «Accouunauma P3IM»
(OO0 «Accounauna P3M») Ha oCHOBe COOGCTBEHHOrO nepeBoja Ha PYCCKWUIA A3blK aHITOA3bIYHOW Bepcuu
cTaHfapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHUW4YeCcKMM KOMWUTETOM No cTaHfapTudauum TK 337 «31eKTPOyCTaHOBKU 34aHUA»

3 YTBEPX/AEH W BBEJLEH B AEVWCTBWE MMpukasom ®efepanbHOro areHTCTBa N0 TEXHUUECKOMY
perynuposaHuio u metponorum ot 4 niona 2024 r. Ne 898-ct

4 HacToAwmui cTaHgapT aBnsetca MogMULMPOBAHHBIM MO OTHOLWEHUIO K MeXAYHapo4HOMY CTaHgapTy
M3K 60364-5-54:2021 «31eKTpOyCTaHOBKM HM3KOBONbTHbIe. YacTb 5-54. 3azemnsiouime ycTtpoicrtaea, 3awWuT-
Hble MPOBOAHMKN M 3alNTHbIe NPOBOAHUKM ypaBHMBaHUA noTeHunanos» (IEC 60364-5-54:2021 «Low-voltage
electrical installations — Part 5-54: Selection and erection of electrical equipment — Earthing arrangements
and protective conductors», MOD) nyTemM M3MeHeHMS OTAENbHbIX Ppa3 (CNoB, 3HAYEHWUI nokasaTenei,
CCbI/I0K), KOTOpPble BblAesieHbl B TEKCTE KYPCUBOM.

BHeceHne ykasaHHbIX TEXHUYECKUX OTK/OHEeHW o6ycnoBaeHO Lenecoobpas3HOCTbIO MCNOMb30BAHWA
CCbITIOYHBIX HALNOHaNbHbIX U MEXIOCYAapCTBEHHbIX CTaHAApPTOB BMECTO CCbhI/IOUYHbIX MEXAYHAPOAHbIX CTaH-
JapToB.

CBefieHMsA 0 COOTBETCTBUU CCbIJIOYHbIX HALWOHANbHbLIX U MEXIocyfapCTBEHHbIX CTaHAapPTOB MexXAyHa-
pOAHbIM CTaHfapTam, UCNOMb30BAHHbBIM B KAYeCTBE CCbIJIOYHbIX B MPUMEHEHHOM MeXAYHapoAHOM cTaHaap-
Te, NpuBefeHbl B AOMNOMNHUTENIbHOM NpuaoxeHun QA

5 B3AMEH IOCT P 50571.5.54—2013/M3K 60364-5-54:2011

MpaBnia NPUMMEHEHUA HACTOSIWEro cTaHjapTa yCTaHOB/IEHbl B cTaTbe 26 defilepanbHOro 3akoHa
oT 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTu3auum B Poccuiickoin degepauyun». NHdpopmaumsa 06 uns-
MEeHEHUAX K HacToAWEeMy cTaHaapTy Ny6nnKyeTCs B €XerofgHomM (Mo cCOCTOSHWIO Ha 1AHBapsa Tekywero
roga) MHOOPMaLUOHHOM yKasaTesle «HaluMoHaNbHble CTaHAapThi», a oPULMaNbHbIA TEeKCT WU3MEeHeHUn
M NOMNpaBoOK — B eXeMeCAYHOM WH(popmaunoOHHOM yKa3aTene «HauumoHanbHble cTaHfapThi». B cnyvae
nepecmMoTpa (3ameHbl) UK OTMEHbl HACTOALWEro cTaHjapTa cooTBeTCTBYyLUee yBejoMneHne 6ygeT
ony6/MKOBaHO B 6GauxalillemM BbIMYCKE €XEeMeCsYHOro WMH(OPMaLMWOHHOTO ykasaTens «HauunoHanbHble
cTaHfapTbi». CooTBeTCTBYylWAas MHPoOpMaLmnsa, yBeLOMeHMe U TEeKCTbl padMmel,aln TCA Takke B WH-
hopmaLMoHHON cucTeme 06LLEro NoNb30BaHUS — Ha ohuMuManbHOM caliTe defepanbHOro areHTcTBa No
TEexXHUYECKOMY peryinpoBaHuio 1 MeTpPoaorum B ceTum MHTepHeT (WwWw.rst.gov.ru)

© IEC, 2021
© OdopmneHne. PrbyY «MHCTUTYT cTaHgapTulaummn», 2024

HacTosiwuii ctaHaapT He MOXeT 6biTb MNOSIHOCTHLIO W/IM YaCTUUYHO BOCMPOU3BEEH, TUPAXUPOBaH 1 pac-
npocTpaHeH B KayecTBe ouLManbHOro n3gaHns 6e3 paspelweHns denepasbHOro areHTCTBa MO TEXHUYECKO-
My PEerysimMpoBaHutd U MeTposiornuu
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BBepneHne

HacTtoAwmini cTaHgapT ABAAETCA 4YacTbio KOMMAekca HauuMoHanbHbiXx cTaHgapToB TOCT P 50571 Ha
HW3KOBO/NbTHbIE 3/IeKTpUYeckne yctaHoBku. CTaHfapT pa3paboTaH Ha OCHOBe MeXAYyHapo4HOro ctaHgapTta
M3K 60364-5-54:2021 c yuyeTom TpebOBaHU AENCTBYHOLNX MEXIOCYAapCTBEHHbIX U HAaLWOHaNbHbIX HOpMa-
TUBHbIX LJOKYMEHTOB.

HacToawunin ctaHfapT ycTaHaBAuBaeT MONIOXEHUA U TpeboBaHUA K 3a3eMNsAwLW MM ycTpoincTeBam,
3alUTHBIM NPOBOAHMKAM U 3aWWTHbIM NPOBOAHUKAM ypaBHMWBAHUSA NOTEHLMaNOB, KOTOPble NPUMEHATCA B
HW3KOBO/IbTHBIX 3N1EKTPUYECKNX YCTAHOBKaX C Lesblo o6ecneyeHns 3/1eKTPMYeckoin 6e3onacHoCTH.

Mo cpaBHeHuto ¢ NOCT P 50571.5.54—2013 HacTosAwWwNiA cTaHgapT AOMNOMIHEH YTOYHEHHbIMUN TpeboBa-
HUSAMWU, OOHOBNEHHLIMW CCbIJIKAMW Ha HaLWOHas/IbHble U MEXToCyAapCTBEHHble CcTaHAapTbl U PAAOM YTOUYHEH-
HbIX TEPMWHOB U ONpefeneHunii.

OCHOBHOE OT/IMYMe HacTOoAWero craHgapta OT 3aMeHseMOoro cTaHjapTa: BBeAeHWe AONONHUTENbHbIX
TpeboBaHUn K PYyHKLNOHANBHOMY 3a3eM/IeHN0 U PYHKULMOHANIbHOMY ypaBHUBAHWIO NOTeHWManoB Ans 060-
PyAOBaHUA M CUCTEM MHPOPMAaLMOHHBIX U KOMMYHUKALWOHHbIX TexHonorun (UKT).

[Ona noHMMaHWa 4eTKON rpaHulbl Mexay (PYHKUMOHANIbHbIM 3a3eM/IeHMeM U 3alUTHbIM 3a3eM/eHnemM
npuBeeHbl cnepylwuine NOACHEHUS:

- npepbiBaHve N060ro coeAMHEHNA PYHKLNOHANIbHOTO 3a3eM/IeHNSA He HapylaeT HUKaKOW 3alnuTbl unm
Kaknx-nnbo 3aluTHbIX Mep Wi 3alUTHbIX CPeacTB, NPeAyCMOTPEeHHbIX AN obecnevyeHUs 3NeKTPUYecKoi
6e3onacHocTu. Ero npumeHeHne B OCHOBHOM CBSi3aHO CO CBSA3bl0, U3MEPEHUEM U 3NEKTPOMArHUTHON COBMeE-
CTUMOCTb0 (OMC) B OTHOLWEHUU U3NyYaeMblX NOMEX N HaBeLEeHHbIX BbICOKOYACTOTHLIX NOMEX;

- npepbiBaHne N 6Oro coegnHeHNa 3alUTHOIO 3a3eMJ/IEHNA HapyllaeT 3aWnTty nnm geiicTene 3auwmnT-
HbIX MEep MAWN 3alUTHbIX CPEeACTB, NPeAYyCMOTPEHHbLIX ANA ob6ecrneyeHUs aneKTpuyeckon 6esonacHoOCTU.

Tpe6oBaHWA K 3alLMTHOMY 3a3eM/IeHU0 NpuBeAeHbl B CNeaylolWunx cTaHgaprax:

-FOCT P 50571.4.41 — pnA 3awWnTbl OT NOpPaXeHuUsa 3N1eKTPUYECKUM TOKOM;

-TOCT P 50571.4.42 — pns 3awuTbl OT TEN/I0BbIX BO34EACTBUIA;

- TOCT P 50571.4.44 — pans 3awuTbl OT Pe3KUX OTKNOHEHWUI HanpsKeHWs N 3N1eKTPOMAarHUTHbIX BO3-
MYLLEHWUNA.



MOCT P 50571.5.54—2024
(M3K 60364-5-54:2021)

HAUWOHANBbHBIAN CTAHAOAPT POCCUWCKOW SEAEPALUNMN

ONTEKTPOYCTAHOBKWN HN3KOBOJ/IbTHbLIE
YacTtb 5-54

BbI60p M MOHTaX 9/71EKTPUYECKOTO 060pyA0BaHuUs.
3azemislowme ycTpoiicTBa M 3aluTHble NPOBOAHUKN

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

[Harta BBegeHns — 2024—08—01

541 O6uwue TpeboBaHUA

541.1 O651acTb NpMMeHeHus

HacTtoawwuii ctaHgapT ycTaHaBnneBaeT Tpeb6oBaHMA K 3a3eMNA0WMM yCcTpolicTBaM, 3alUTHbBIM NPOBO-
OHWKaM, BK/IOYas 3alUTHble NPOBOAHWKM ypaBHUBAHWA MNOTeHUMANOB, NMPUMEHAEeMbIM ANnA obecneyeHus
3neKTpuyeckoli 6e30MacHOCTM B 3/1IEKTPUYECKNX YCTAHOBKAX.

HacToAwunin ctaHfapT Takke ycTaHaBnuBaeT TpeboBaHMA K 3a3eM/IEHUI0 U BbipaBHWBAHWUIO MOTEH-
uunanos gna WKT c uensto:

- CH/MXEHUA pucKa 3N1eKTpPUYeCcKnX onacHocTell ANa Hagnexauien akcnayataumm aTUX yCTPONCTB M 3/1ek-
TPONPOBOLAOK UH(DOPMALMNOHHO-KOMMYHUKALWOHHbIX TEXHONOTUIA;

- ob6ecneyeHnss TeNEKOMMYHUKALWOHHbBIX CUCTEM CTabUIbHLIM OMOPHBLIM MOTEHUMUanom, HeobXoaUMbIM
ONs YyCTOMYMBOCTM paboyero curHana npu 3nekTpoMarHuTHbix nomexax (3MM) (cm. [7]).

MpumeyaHune — lMpumepsbl VKT:

- CeTU N cMcTeMbl MOCTOSAHHOIO TOKa, nuTawwme obopynosanme VKT B 3gaHuu;

- YyacTHble aBToOMaTtuyeckme TenedoHHble ctaHuum (ATC) ¢ pagvanbHbiM MOCTPOEHWEM CETU, UMEKLWNE BbIXOg B
ceTb 06uwero nons3oBaHns (PABX) nnm k ee 060pya0BaHuIo;

- NIoKasibHble BblYNCNUTESbHbIE (KOMMYHUKaLNOHHbIE) ceTn (LAN);

- CUCTEMbI CBSI3U MOXapPHOI 1 OXpPaHHOW CUrHaNu3auuu;

- CUCTEMbl ynpaBfieHns 06CcayxnuBaHmem 3gaHuin, Hanpumep LUUGpPOBbIE CUCTEMBI;

- aBTOMaTU3MpOBaHHblE CUCTEMbI ynpasneHusa npoussoactsoMm (CAM) u gpyrme aBTOMaTU3NPOBAaHHbIE CUCTEMbI
ynpasneHus;

- CUCTEeMbl BelaHusa U1 CBA3MW.

541.2 HopmaTuBHbIE CCbIJIKU

B HacTosweMm cTaHgapTe UCNoNb30BaHbl HOPMATUBHbIE CChIJIKM Ha crefyloluime ctaHaapThl:

FOCT 30331.1 (IEC 60364-1:2005) 9n1eKTpoyCcTaHOBKM HU3KOBO/MIbTHble. YacTb 1. OCHOBHblIe N0OMO-
XEeHNA, oOueHKa o6 NX XxapakTepucT K, TEepPMUHbl 1 onpegeneHus

FOCT 31610.0 (IEC 60079-0:2011) B3pbiBoonacHble cpegbl. HacTb 0. O6opygoBaHme. Obwmne Tpebo-
BaHUA

FOCT 33542 (IEC 60445:2010) OcHoBononarawuwme npuHLUNLI U NpUHLUNbLI 6€30MacHOCTM AN UHTep-
thelica «yenoBek-malHa», BbINOIHEHUE U MAeHTUdUKaLMSa. MaeHTudnkauua BbIBOAOB 3nekTpoobopyaoBa-
HUA, KOHL0B NPOBOAHWUKOB N NPOBOAHUKOB

M3paHne odmumanbHoe
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FOCT IEC 60079-14 B3pbiBOONacHble cpefbl. YacTb 14. NpoekTunpoBaHne, BbI6GOp U MOHT ax 3nek-
TPOYCTAaHOBOK

FOCT IEC 60702-1 Ka6enun ¢ MMHepanbHON n3onsaumeli n KOHUEeBble 3a4e/lKh K HUM Ha HOMMWHa/lbHOEe
HanpsXxeHne He 6onee 750 B. YacTb 1. Kabenu

FOCT IEC 61439-1 YcTpoiicTBa KOMMN/IEKTHbIE HU3KOBO/IbTHbIE pacnpegeneHuns nynpasnenusa. Yacte 1.
Ob6wune TpeboBaHuA

FOCT IEC 61439-2 YcTpoicTBa KOMNNEKTHbIE HU3KOBONbTHbIE pacnpegeneHns nynpasnexdus. Yacrto 2.
YcTpoiicTBa pacnpefenieHns n ynpaB/ieHUs 3/1eKTpoaHeprueit

FOCT IEC 61439-6 HW3KOBO/NbTHbIE KOMNAEKTHble YyCTpPOANCTBa pacnpefeneHns v ynpaBieHus.
YacTb 6. Cucrembl CO0PHbIX WWH (LUWMHOMNPOBOAbI)

FOCT P 50571.4.41—2022/M3K 60364-4-41:2017 3n1eKTpOyCcTaHOBKN HN3KOBO/IbTHble. YacTb 4-41. 3a-
wuta gna obecneyeHns 6esonacHoCTU. 3awnta OT NOPaXeHUA 3/1IEKTPUYECKUM TOKOM

FOCT P 50571.4.43—2012/M3K 60364-4-43:2008 2n1eKTpOyCcTaHOBKN HU3KOBONbTHble. YacTb 4-43.
TpeboBaHuA No ob6ecneyeHnto 6e3onacHoCTU. 3awmMTa OT CBEepXTokKa

FOCT P 50571.4.44—2019 (M3K 60364-4-44:2007) 2Nn1eKTpPOYyCTaHOBKM HWU3KOBOJ/IbTHble. YacTb 4-44.
3awuta gna obecneyeHnsa 6e3onacHoCcTU. 3awmnTa OT Pe3KUX OTKIOHEHUA HaNPSXKEHUA U 9NEeKTPOMAarHUTHbIX
BO3MYLLEHU

FTOCT P 50571.5.51—2013/M3K 60364-5-51:2005 3n1eKTpoycTaHOBKM HW3KOBONbTHble. YacTb 5-51.
Bbi6op n MOHTaxX anekTpoobopygoBaHusa. O6ume TpeboBaHuA

FTOCT P 50571.5.52/M3K 60364-5-52:2009 21eKTpOycTaHOBKM HU3KOBONbTHble. YacTb 5-52. Bboibop
M MOHTaX 3/leKTpoobopyfoBaHusA. SNeKTPOoNpPoBOAKN

FOCT P 50571.7.701— 2013/M3K 60364-7-701:2006 3n1eKTpOyCcTaHOBKN HU3KOBONbTHbIE. YacTb 7.
TpeboBaHuMA K cneyunasbHbiM YCTaHOBKaM UaM mecTam ux pasmew,eHnsa. Pasgen 701. NomeweHna NS BaH-
HbIX U AYyLIEeBbIX KOMHAT

FOCT P 50571.16/M3K 60364-6:2016 31eKTpPOyCTaHOBKM HU3KOBO/IbTHbIe. HacTb 6. MicnblTaHusA

FTOCT P 58698—2019 (M3K 61140:2016) 3awmuta OT NOpaxeHUs 3/ieKTpuyeckum Tokom. O6uwume no-
NOXEHNA A9 3N1eKTPOYyCTaHOBOK U 3/1eKTPo06OopyA0BaHUA

FOCT P 59789—2021 (M3K 62305-3:2010) MonHuesawmnTa. Yactb 3. 3awmrta 34aHNin 1 COOPYXEHUN
OT NOBPEeXAEeHWA u 3awuTta Noaeil N XXKMBOTHLIX OT 3eKTpoTpaBmaTmsma

FTOCT P M3K 60724 TMpepenbHble TeMNepaTypbl 3/1eKTPUYECKNX Kabeneli Ha HOMWHaNbHOE Hanpsxe-
HMe 1 kB (Um = 1,2 kB) n 3 kB (Urn = 3,6 kB) B yC/10BMAX KOPOTKOrO 3aMblKaHUs

FTOCT P M3K 60949 PacueT TepMUYECKN AOMYCTUMbIX TOKOB KOPOTKOro 3aMblKaHuUA C yyeTOM Heaguna-
6aTtnyeckoro Harpesa

FTOCT P M3K 61534.1 Cuctembl wnHonposogos. Yactb 1. O6wme TpeboBaHuA

FTOCT P M3K 62305-1 MeHepXMeHT pucka. 3auwmTta oT moaHuun. Yacte 1. O6WwmMe npuHLUNGI

MpumeuaHue — Mpy NONb30BAHNM HACTOSILLMM CTAaHAAPTOM LEeNecoobpasHo NpOBEPUTL AeCTBUE CCbIIOU-
HbIX CTAHAAPTOB B MH(OPMALMOHHONM cucTemMe 06LETO NOMb30BaHNUA — Ha ouLMaNbHOM cailTe deaepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEryIMPOBaHNI0 U METPOSIOMUN B CETU VIHTEPHET WM MO eXerogHoMy UHGOPMaLVOHHOMY ykasa-
Tent «HauuoHanbHble cTaHAapThI», KOTOPbIA ONy6aAMKOBaH MO COCTOSIHWIO Ha 1 AHBaps TeKyLero roga, v no BbiMyckam
eXemMeCsYHOro UHPOPMALMOHHOIO yKkasaTens «HauvoHa/lbHble CTaHAapThl» 3a TeKyLMii rof. ECin 3aMeHEH CCbINTOYHbIiA
CTaHAapT, Ha KOTOpbIi AaHa HeAaTWpOBaHHAsi CCblfika, TO PEKOMEHAYETCs WCMOo/b30BaTh AeiCTBYIOLLYI0 BEPCUIO 3TOTO
cTaHfapTa C yYeTOM BCEX BHECEHHbIX B AaHHYH BEPCUI0 W3MEHEHWIA. ECNM 3aMeHEeH CCbI/IOYHbIN CTaHAapT, Ha KOTOpbIi
[laHa JaTMpoBaHHAs CCbllKa, TO PEKOMEHAYETCA UCMO/b30BaTh BEPCUIO 3TOMO CTaHAapTa C yKas3aHHbIM Bbille F0A0M YT-
BepXaeHua (NpuHaTus). Ecnu nocne yTBEPXAEHUS HACTOAWEro cTaHAapTa B CCbIIOYHbIA CTaHAApT, HA KOTOpbIA AaHa
[laTMpoBaHHas CCbl/ika, BHECEHO U3MEHEHUWEe, 3aTparvBalLLee NofoXeHe, Ha KOTOpPOe AaHa CCblfika, TO 3TO NOOXEHWE
pekoMeHAyeTcsl MPUMEHSTL 6€3 ydeTa A4aHHOTO U3MeEHeHUsi. Ecnu ceblfiouHblli cTaHAapT OTMEHEH 6e3 3aMeHbl, TO MoJo-
XEeHue, B KOTOPOM flaHa CCbI/IKa Ha Hero, peKoMeHAyeTCs MPUMEHSITb B YacTW, He 3aTparMBatoleii 3Ty CCbI/Ky.

541.3 TepMuHbl N onpepeneHns

B HacToAwem ctaHgapTe npuMeHeHbl TepMuHbl no FTOCT P 58698, a Takxe cregyluwme TeEPMUHBLI C CO-
OTBETCTBYKLWMUMUN ONpefesieHNuAMN.

OnpegeneHunsa, ucnonb3yemble AN 3a3eMIALWUX YCTPOUCTB, 3alWWTHbIX MPOBOAHUKOB W 3aLWUTHbIX
NPOBOAHNKOB YpaBHUBAHNA NOTEHLMAN0B, NPOUINIOCTPUPOBAHbLI B MPUIOXEHUN A U NpeAcTaB/ieHbl HUXe.
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541.3.1

OTKpbITasa nposoaduiasa 4yactb (exposed-conductive-part): JJocTynHas NPMKOCHOBEHMWIO NpoOBOAsALLaA
YyacTb 3/71eKTpoo6opyL0BaHUSA, KOTOpasi NpM HOPMAasbHbIX YC/IOBUAX HE HaxOoAUTCS MOA HanpsHKeHUem, Ho
MOXeT oKa3aTbCs Noj HanpsHXKeHUeMm Npu NoBPEeXAEeHUN OCHOBHON M30NALUU.

[FOCT 30331.1— 2013, nyHKT 20.43]

541.3.2

CTOPOHHAA npoBoAdulasa yacTb (extraneous-conductive-part): NpoBogawaa 4yacTb, KOTOpas He
ABNAETCA 4YacTbl 3/IEKTPUYECKOW YyCTAHOBKM W B HOPMasbHbIX YC/MOBUAX HaAXOA4UTCA MOA 3M1E€KTPUYECKUM
noTeHUWasnoM NoKanbHON 3eMN.

MpnmevyaHne — CTOPOHHMMM NPOBOSALLMMMN YACTAMU MOFYT ObITh:

- MeTaN/INYECKME YACTU KOHCT PYKLUUN 3[aHNS;

- MeTanmyeckne TpybonpoBoaHble CUCTEMbI A4/15 Fasa, BOAbl, OTONAEHUA U T. 4.;
- HEM30UPYHOLLME NOJIbl U CTEHbI.

[FOCT 30331.1—2013, nyHKT 20.74]

541.3.3

3aszemsintenb (ground-electrode network): MNMpoBogAwas 4acTb UM COBOKYNHOCTb 3/1€eKTPUYECKU CO-
eAVHEeHHbIX MexAy co60i NpoBOASAWMX 4YacTell, HaAXOAALWMNXCA B 3/1IEKTPUUECKOM KOHTaKTe C /SI0KasibHOM
3emseli HenocpeACTBEHHO WM Yepes3 NMPOMEXYTOUHYH NMPOBOASILLYIO cpeay.

[FTOCT 30331.1—2013, nyHkT 20.13]

MpumevaHne — 3asemnawwmii anekTpoyg (earth electrode) npeacTaensaeT coboii aneMeHT 3a3eManTens.

541.3.4

3azemnawwnii anekTposa dyHagamenTa (foundation earth electrode): NMpoBoaauwas yacTb, BHe-
ApeHHas B rpyHT nog oyHAaAMeEHT OM 34aHWUSA UaK, NpeanovyTUTeNbHO, 3aMOHONNYEeHHAasa B 6eTOH hyHaa-
MeHTa 3[aHus, BbINOJIHEHHAA, KaK NpaBuio, B BUAE 3aMKHYTOro KOHTYypa.

[ApanTwnpoBaHo n3 FTOCT P M3K 60050-826— 2009, nyHKT 826-13-08]

541.3.5 3ameHeH, cm. 541.3.4.
541.3.6

3alWnTHbIM NpoBOAHMUK (protective conductor): MpoBoAHMK, NpeAHa3HAYEHHbIN ANs ueneii anekTpuye-
CcKOli 6e30nMacHOCTU, HaNnpuUMep ANS 3alnTbl OT MOPAXEHUA 3NEKTPUYECKUM TOKOM.
[FOCT 30331.1— 2013, nyHkT 20.23]

MpumeuyaHne — 3aWNUTHBIMU NPOBOLHUKAMW SBASAIOTCA 3aLMTHbIA NPOBOAHUK YPaBHUBAHUSA NOTEHLMAN0B U
3alUNTHBIA 3a3eMISILWNIA NTPOBOAHNUK.

541.3.7

3alWUTHbIN NPOBOAHMK ypaBHUBaHUA NoTeHUnanoB (protective bonding conductor): 3awnTHelid npo-
BOAHUK, NpeAHa3Ha4YeHHbIli ANA BbINOJHEHNS 3alWTHOTO ypaBHMBAHUA NMOTEHLMAN0B.

[TOCT 30331.1—2013, nyHKT 20.24]

541.3.8

3a3emMIsaWMin NpoBOAgHUK (earthing conductor): 3aWwUTHbLIN NPOBOAHUK, COEANHAOWNIA 3a3eMInTenNb
C rNaBHON 3a3eMNsaWen WNHONR.

MpuMmeuyaHune — Hen3oNMPOBAHHbLIE YACTW 3a3EM/ISIIOLLMX NPOBOAHMKOB, KOTOPbIE HAXOAATCS B 3eM/1e, pac-
CMaTpMBatoT B KAYECTBE YacTu 3a3eM/IUTeSS.

[FOCT 30331.1— 2013, nyHkT 20.15]

541.3.9

rnaBHaa 3asemsnsdwouiasd wuHa (main earthing busbar): WunHa, AnAwasca 4yacTbio 3a3eMAsULEeEro

yCTpOicTBa 3/1eKTPOYyCTaHOBKM ¥ NpefHasHayeHHas ANA 3N1eKTPUYecKkoro NpucoefmHeHns MPOBOAHUKOB K
3a3eMaALWwemMy ycTpoucTBy.

[FOCT 30331.1— 2013, nyHKT 20.5]
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541.3.10

3aWUTHBbIM 3a3eMISOWMIA NPOBOAHUK (protective earthing conductor): 3awmnTHbIF NPOBOAHUK, Npefa-
Ha3Ha4YeHHbI ANS BbINO/HEHUS 3aWUTHOrO 3a3eM/IeHus.
[FOCT 30331.1— 2013, nyHkT 20.22]

541.3.11

hyHKUMOHanbHoe 3a3emsieHune (functional earthing): 3azemneHune, BoINOIHAEMOE N0 YCNOBUSAM (DYHK-
LMOHUPOBAHMUS He B LEeNAxX 3/IeKTpuyeckoin 6e3onacHoOCTU.
[FOCT 30331.1— 2013, nyHKT 20.93]

541.3.12

3a3emsisitolLee yCTponcTBO (earthing arrangement): CoOBOKYNMHOCTb 3a3eM/IUTENS, 3a3eMAS0WNX Npo-
BOAHWKOB W MTaBHOWN 3a3eMALWENR WNHbI.
[TOCT 30331.1— 2013, nyHKkT 20.14]

541.3.13

PYHKUMOHaNbHbIV 3a3emnaowmnii npoBoaHuk (functional earthing conductor): MpoBogHUK, NpegHa-
3HaYEeHHbIV ANA BbINOMHEHUA (DYHKUMOHANBHOTO 3a3eMJ/ieHNs.
[ApanTupoBaHo n3 FOCT P M3K 60050-195— 2005, nyHKT 195-02-15]

541.3.14 rnaBHbIi (OYHKUMOHaNIbHbIV 3a3emasawwuii 3axum [wuHa] (main functional earthing
terminal; main functional earthing busbar): 3axum unu wuHa, ABNAKWLANACA YaCTbl 3a3eM/ISAKOLWEr0 YCTPOW-
CTBa 3/1EKTPUYECKON yCTaHOBKM U obecneymBarmLwas npucoeguHeHne HEeCKONbKUX NMPOBOAHUKOB A1 BbINOM-
HEHVS PYHKLUMWOHANBHOTO 3a3emM/eHuns.

541.3.15

yHKUMWOHaNbHOE ypaBHMBaHue noteHymanos (functional-equipotential-bonding): YpasHuBaHue no-
TeHUManos, BbINOIHAEMOE MO YCN0BUAM (PYHKLMOHMPOBAHUA He B LieNaX 3eKTpuyeckoin 6e3onacHocTu.
[FOCT 30331.1—2013, nyHKT 20.94]

541.3.16

3alnTHOE ypaBHMBaHWeE noTeHuManoB (protective-equipotential-bonding): YpaBHuBaHue noteHuua-
0B, BbIMOMIHAEMOE C LeNblo obecnevyeHnss 3nekTpnyeckon 6e30nacHoCTU.
[FTOCT30331.1— 2013, nyHKkT 20.21]

541.3.17

ypaBHMBaHne noteHumanos (equipotential bonding): BoinoNHEHNE 3/1EKTPUUYECKUX COEANHEHUA MeEX-
4y NPOBOASAWLMMM YacTAMU ANa obecnevyeHnss 3KBUNOTEHLMATbHOCTH.

MpumeuyaHne — CnegyeT pasnmyaThb:

- (OCHOBHOE) 3alMTHOEe ypaBHUBaHWE NOT EHLNASOB;

- LONO/IHUT e/lbHOE ypaBHMBaHWE NOTEeHLMasoB;

- He3a3eM/IeHHOe MeCTHOe ypaBHMBaAHWE NOTEHLNAaN0B;
- (pyHKUMOHaNbHOE ypaBHMBAHWE NOT EHLNAsO0B.

[FOCT 30331.1— 2013, nyHKT 20.84]

541.3.18

3awmnTHoe 3a3emsieHme (protective earthing): 3aszemneHune, BbINONHAEMOe C Lesblo obecneyeHus
3/1eKTpuyeckoii 6e3onacHoOCTH.
[FOCT 30331.1— 2013, nyHKT 20.20]

541.3.19

(PYHKLMOHaNbHbIA NPOBOAHUK YpaBHUBaHUA noTeHumanos (functional bonding conductor): Mpo-
BOAHWK, NpefHa3HauYeHHbIN A1 BbINO/THEHUSA (DYHKLWOHA/IbHOTO YpaBHMBaHUA NOTEHLMAaNOoB.
[ApanTunpoBaHo n3 FOCT P M3K 60050-195— 2005, nyHKT 195-02-16]
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542 3azemnstouime ycTpowncTea

542.1 O6wmne TpeboBaHUA

542.1.1 B 3aBUCMMOCTW OT Tpeb6OBaHUN K 3N1eKTPOyCcTaHOBKaM 3a3emMswliMe ycTpoictea MOryT 6biTb
npefHasHayeHbl 414 BbINO/IHEHUA TO/IbKO 3aALWMUTHOrNO 3a3eMJ/IEHUSA U TONbKO (PYHKUMOHANIbHOTO 3a3eM/IeHns
WAN ANS BbINOJIHEHUA W 3aUTHONO 3a3eM/ieHns, U PYHKLMOHANbHOTo 3a3emnieHnsa. Mpu atom TpeboBaHuA K
BbIMO/IHEHWIO 3ALWNTHOIO 3a3eMNeHnsa Bcerga ABAATCA rMaBHbIMU.

542.1.2 Ana cBA3u 3a3eMnntens (3asemMnsoWnX 3/71EKTPOLO0B) C rNaBHOW 3azeMnAWwein WUHOK B npe-
fenax yCTaHOBKM MPUMEHAIOT 3a3eMA0LWNEe NPOBOAHUKN.

542.1.3 Ecnn OCyWecTBAAT BbICOKOBO/MIbTHOE MNMUTaHWe YCTaHOBKMW, TpeboBaHUSA K 3a3eMAsioWwum
yCTpPONCTBAM BbICOKOBOJIbTHOFO MUTAHWSA W HU3KOBOJ/IbTHOW yCTAHOBKM AOJ/DKHbI TakXe COOTBETCTBOBATb pas-
feny 442 TOCT P 50571-4-44— 2019.

542.1.4 K 3a3zemna0lWmMm ycTpoictBam, npefHasHayYeHHbIM A5 obecnevyeHns NnpucoeguHeHns B 3emMne,
npeabABNAT cnefyloune TpebosaHua:

- OHM [OJIKHbI HajexHo obecneynmsBaTb TpebOBaHUSA 3aLNTbl YCTAHOBKY;

- MpoTeKaHne TOKOB 3aMblKaHWS Ha 3eM/10 U TOKOB 3alUTHbIX NMPOBOAHWUKOB B 3EMJ/II0 HE [OJ/I)KHO CO3-
JaBaTb ONacHOCTM OT HarpeBa, TEPMOMEXAHUYECKNX N 3/1eKTPOMEeXaHW4YeCkux BO3A4eiNcTBUil 1 onacHoCTH no-
paxeHuUs 3/1eKTPUYECKUM TOKOM;

- Npy HeOoB6XoAMMOCTUN 3aszeMslW e ycTpoicTBa AO0/MKHbI YA0OBNETBOPATb TpeboBaAHUAM K DYHK-
LUMOHANIbHOMY 3a3eMJIEHUIO;

- TpebyeTca, uTO6bLI 3a3emasUIMe YCTPONCTBA COOTBETCTBOBANM YC/MOBUAM BHELWHUX BO34elCTBUN
(cm. TOCT P 50571.5.51), Hanpumep MexaHU4YeCKnx BO3AENCTBUIA N KOPPO3UN.

542.1.5 Ecnn npoTtekawT TOKM C BbICOKMMM YacToTamu (cMm. pasgen 444 TOCT P 50571-4-44— 2019),
Heob6xo4MMO yaenuTb BHUMaHWe 3a3eM/IAWmnM ycTponcTeam.

542.1.6 lto6oe nNporHo3npyemoe W3MEHEHME CONPOTUB/IEHUS 3a3eMslWero snekTpoga (Hanpuwmep,
BCNeLCTBME KOPPO3WNUN, BbICbIXaHUA WUAW 3aMepP3aHUsa TPyHTa) He AOJ/DKHO OTpuULAaTeNbHO BAUATbL Ha 3awWuTy OT
nopaxeHnda 3/IeKTpUYecKnm TOKOoM, kak yctaHosneHo B TOCT P 50571.4.41.

542.2 3asemndrouime anekTpoabl

542.2.1 Heobxoanmo, 4To6blI TUNbI, MaTepuasnbl U pa3Mepbl 3a3eMAAK0WNX 3/71€KTPOL40B obecneunsanm
KOPPO3NOHHYI U Tpebyemytlo MexaHW4ecKylo MPOYHOCTb HA BECb CPOK C/YXObI.

MpumeuaHune 1— C TOUKM 3pEHUS KOPPO3UM paccMaTpusatoT crefylowme gakTopbl: pH rpyHTa, yaenbHoe
CONPOTUB/IEHNE TPYHTA, BIAXHOCTb FPYHTa, NEpPeMeHHbIe U NOCTOsIHHbIE GAyXatoliMe TOKM 1 TOKU YTEUKW, XMMUYECKoe
3arpsizHeHve 1 6130CTb HECOBMECTUMbIX MaTepUasios.

MuHUManbHble pasMepbl 3a3eMNALWMX 3/1eKTPoL0B M3 Hanboslee pacnpoCTpaHeHHbIX MaTepuanos C
TOYKM 3PEHUA KOPPO3MOHHOW M MEXAHUYECKOW CTOWKOCTWU, MPOJSIOKEHHbIX B TPYHTE M 3aMOHONINYEHHbLIX B 6e-
TOH, NpuBeAeHbl B Tabnuue 54.1.

MpumeuyaHune 2— MUHMMASIbHAA TO/LMHA 3AWMUTHOTO NOKPLITUS AO/MKHA 6bITb GOMbLIE AN BEPTUKASIbHBIX
3a3eMALWMUX INEKTPOAOB, YeM AN TOPU30OHTa/IbHLIX 3a3eM/AI0LLIMX 3/IEKTPOAOB, M3-3a 6O/bLIEro MexaHU4eckoro Bo3-
LeicTBUA MpU UX 3ary6reHun.

Ecnn TpebyeTca BbIMO/IHEHME CUCTEM MOJIHME3alWUTbl, TO TakXe NpUMeHAlT TpeboBaHua nogpasjena
5.4 TOCT P 59789—2021.

Tab6nunuya 541 — MuHMManbHble pasMepbl 06bIYHO MCMNOb3yEeMbIX 3a3eMIAILWNX 3M1EKTPOLOB, NPOJSIOXKEHHbLIX B FPYH-
Te wn B 6eTOHE, MPUMEHAEMbIX ANA NPeAoTBPaLLeHnss KOppo3un n obecneyeHnss MexaHnyecko CTOMKOCTH

TonwuHa
Martepnan n Mnowagab Macca -
noge AnawmeTp, TonuwuHa, nokpbITnA/
PXHOCTb Mpochunb nonepeyvyHoro noKpbITHSA,
MM MM 060s104KHM,
3anekTpoaa ceyeHuns, Mm2 r/m2
MKM
Cranb, 3amoHoNu-  Kpyrnas npoBosioka 10
yeHHas B 6eToH(6e3
NOKPbITUA, ropa4vero
LMHKOBaHMA unn He-  CnuioWHas neHTa wv nosoca 75 3

p>xasetoLuas)
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MpogomkeHne Tabnuubl 54.1

Martepunan n
NOBEpPXHOCTb
afiekTpoga

Crtasnb ropsyero
LMHKOoBaHMA0

Ctanb B MegHol
o6onoyke

CTtanb c ranbBaHu-
YeCcKUM MeaHbIM
NoKpbITMEM

Hepxasetowan
cTanb3

Megp

Mpochunb

Monocab wan

chopupoBaHHasi nnactuHa

Kpyrnblii cTepeHb, YCTaHOB-

NEHHbIN BEPTUKaNIbHO

Kpyrnasi npoBosioka, yCTaHOB-

NIeHHas TOpU30HTasIbHO
TpyOGHbIiA

MHOronpoBOOYHbIiA

MepekpecTHbIiA

Kpyrnblii CTepXeHb, YCTaHOB-

NIEHHbIA BEPTUKA/IbHO

Kpyrnblii CTepXeHb, YCTaHOB-

NEHHBbIN BEPTUKa/IbHO

Kpyrnasi npoBosioka, yCTaHOB-

NeHHaaA rTopu3oHTasIbHO

lNonoca, yctaHOBNeHHas ropu-

30HTa/IbHO

Monocab nnn npodunmMposBaH-

Has nosioca/mnacTuHa

Kpyrnbiii cTepxeHb, yCTaHOB-

NEHHbIN BEPTUKa/IbHO

Kpyrnasa npoBsosioka, ycTaHOB-

NIeHHas ropPU3OHTasIbHO
Tpy6HbIi

MNMonoca

Kpyrnasi npoBosioka, yCTaHOB-

NeHHaaA ropu3oHTasibHO

CnNowHOW  Kpyrnblii

Ka/lbHO

MHOronpoBOI0YHbIA NPOBOA

Tpy6HbIA

CnnowHaa nnactvHa

MepdopupoBaHHas niacTmHa

npoduninpo-
BaHHas nosnoca/nnactuHa —
cn/oWwHaa nnactmHa — nep-

nposof
(3aMOHONMNYEHHBIV B GETOH)

npogounb,
YCTaHOBJ/IEHHbIN BEPTUKaILHO

cTep-
XEHb, YCTAHOB/IEHHbIi BepTU-

Mnowaab
Anamerp, nonepeyHoro
MM ceyeHus, mm2
90
16
10
25
70
(290)
(15)
14
(8)
90
90
16
10
25
50
(25)d 50
(12) 15
1,7 pnsa
oTAeNb- (25)d 50
HbIX XWn
nposoga
20

TonwuHa
Macca
TonuwumHa, nokpbITnsA/
MOKPbITKSA,
MM 060/104KHM,
r/m2
MKM
3 500 63
350 45
350 45
2 350 45
3
2000
250e
70
3 70
3
2
2
2
(1,5)2
2
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OkoHuyaHne Tabnuubl 54.1

MpumeyaHne — Pa3Mepbl B CKOOKaxX NPUMEHUMbI TONILKO AJ/1A 3aLUTbI OT NOPaXeHNs 3N1EKTPUYECKUM TOKOM,
B TO BPEMS KaK 3HAYeHUS He B CKOH6Kax NPUMEHWMbI 415 3almTbl OT yaapa MOIHUN U NMOPaXKEHUS 3N1EKTPUYECKMM TOKOM.

aXpom >16 %, HuUKenb > 5 %, monnbaeH > 2 %, yrnepopg < 0,08 %.

b Kak kaTaHHas, Tak U pe3aHHas nosioca € 3aKpyrneHHbIMW Kpasmu.

¢ MoKpbITME JO/MKHO ObITb FaAKMM, HENPEPLIBHLIM M JIMLIEHHBIM HATEKOB.

d Ecnn onbIT nokasbiBaeT, YTO PUCK KOPPO3UM Y MEXaHWYECKOro NoBpeXAeHUs ypesBblualiHo HU30K, AonyckaeTcs
ncnosb3oBatb cevyeHve 16 mm2.

e TonuwwmHa obecneynBaeT 3alnTy OT MEXAHUYECKOTO NOBPEXAeHUs MeLHOro NOKPbLITUSA BO Bpems npouecca MOH-
Taxa. OHa MOXeT 6bITb YMeHbLUEHa, HO He MeHee Yyem A0 100 MKM, ecnv MPUHATLI cneuuanbHble Mepbl NPesoCcTOPOoX-
HOCTU, YTOGbI M36exaTb MexaHWYecKoro NoBpPeXAeHUs Meay BO BpeMs npolecca MOHTaxa (Hanpumep, npobypeHHble
OTBEPCTUA WM CrneunasibHble 3aWnTHbe HAaKOHEUYHWKN), — NPUHMMAIOT COr/IaCHO UHCTPYKUWUM U3TOTOBUTENS.

542.2.2 3(pheKTMBHOCTb KOHKPETHOrO 3a3eM/ALWero afiekTpoaa 3aBUcuUT OT ero KoHdurypauyum un xa-
pakTepa MeCTHOro rpyHTa. Ymucno 3asemMnsowmx 3/IeKTPOL40B BbIOMpPAOT B 3aBUCMMOCTN OT XapakTepa rpyHta
M Tpebyemoro conpoTUBAEHNS 3a3eM/IAI0LWEro ycTpoincTea.

B npunoxeHnn B npuBegeHbl MeToAbl OLEHKM CONPOTUB/AEHUS 3a3eMAALWMX 3N1eKTPoLO0B, 3arnyb6neH-
HbIX B TPYHT.

542.2.3 B KauecTBe 3a3eM/IA0WNX 3/IEKTPOAOB A0ONYyCKaeTCA NMPUMEHATH:

- 3aMOHO/IMYEHHbIN B BETOH 3a3eMIAWMNIA 31eKTpoa dyHAaMeHTa.

MpumeuyaHune — [ONONHUTENBHYIO UHpOPMALMIO CM. B NpUNoxXeHum C;

- 3arny6neHHbI B TPYHT 3a3eMa0WmniA anekTpos yHaaMeHTa;

- MeTaji/inyeckme 3neKTpoAbl, 3arnybsneHHble HenocpefCTBEHHO B IPYHT BepTUKa/SIbHO WIW TOPU3OH-
TanbHO (Hanpumep, CTEPXHMW, NPOBOJIOKA, NEHTbl, TPY6Obl UAKW MOMOCHI);

- MeTanamyeckme 060104YKM NN Apyrme MmeTannnyeckme NoKpPoBbl kabeseil B COOTBETCTBMU C MECTHbIMU
YyC/OBUAMU UN TpeboBaHUAMNU;

-4pyrue, NpofoXeHHble B 3eMae, MeTannumyeckme mnsgenusa (Hanpumep, Tpy6bl) B COOTBETCTBUM C MECT-
HbIMW YCNOBUAMU UAN TpebOoBaHUAMU;

- MeTannuueckas apmartypa xenesobeToHa (3a UCKIIOYEHUEeM HanpsXeHHOro xenesobeTtoHa), pacnoso-
XEHHOTo B 3eM/ie.

542.2.4 Tpn Bblbope Tuna W rNy6WHbI YCTAHOBKM 3a3eMNSAILWNX 31eKTPOL0B HEOOX0AMMO y4yecCTb BO3-
MOXHOCTU MeXaHW4YeCKOro NOBpeXeHNa U MUHUMU3aLUN BO3A4EWCTBUA BbiCbIXaHUA UAN NPOMepP3aHus rpyHTa.

542.2.5 MNpn npuMeHeHUn B 3a3eMNALWMNX YCTPOWCTBAX pasHbIX matepuanos caefyeTt npegycMoTpeTb
BO3MOXHOCTb BO3HWKHOBEHWS KOHTAKTHOWN (3/1€KTPOXMMMWUYECKONn) Koppo3uu. [Ons BHEWHWX NPOBOAHWUKOB
(Hanpumep, 3a3emMNAWUX NPOBOAHUKOB), COEANHEHHbLIX C 3aMOHO/IMYEHHbIM B 6ETOH 3a3eMALWUM 3NeK-
TpoAoOM hyHAameHTa, coejJUHEeHNEe, BbINOJIHEHHOE U3 CTanu ropsayvero LMHKOBAHUA, He A0J/IXHO pacnonaratb-
CA B IpyHTe.

542.2.6 MeTannuyeckme Tpy6bonpoBOAbl C rOPOYNMU XNAKOCTAMUN U ra3amMmun He AONyckaeTcsa MCMNOMb30-
BaTb B KayecTBe 3a3eM/IANLWNX 31eKTPOAO0B, N UX NPOJIOXEHHYI0O B TPYHTE 4acTb He cnegyeT yuyuTbiBaTb Npu
pacyeTe nmapamMeTpoB 3a3emauTens.

MpumeuyaHune — 3IT0 TpebOBaHUE He UCKIKYAET 3aliMTHOE ypaBHMBaHWE NOTEHLUMaNoB A5 Takux Tpyo no-
CpeAcTBOM [/1aBHOW 3a3emnstowenn wuHbl (cm. 541.3.9) no FOCT P 50571.4.41.

B cucteme TT, rae NpuMeHAT KaTOAHYK 3aluUTy U OTKPbITYO MPOBOAALWYIO 4YaCTb 3/1IEKTPUYECKOTO
ob6opynoBaHUA HeENOCPeLCTBEHHO COEAMHAIOT C MeTananyeckumy Tpyb6amm gna orHeonacHbIX XUAgKocTel unm
rasoBs, nocnegHnue MoryT 6biTb NPUMEHEHbI, Kak e4MHCTBEHHbIW 3a3eMNUTeNb AN5 3TOro cneyunanbHoro 060-
pygosaHus.

542.2.7 3azemndowme 3anekTpoabl He MOrpyxalwT HENocpencTBEHHO B BOAY MOTOKa, peku, Bojoema,
o3epa MU T. n. (cMm. Takxe 542.1.6).

542.2.8 Ecnn 3a3eMnTenlb COCTOUT M3 YyacTei, KOTOpble AO/XHbI OblTb COEANWHEHblI BMecTe, coefaunHe-
HMWe BbINOJIHAIOT CBAPKOW, B TOM 4YuC/ie 3K30TEPMUYECKON, ONPEecCOBKOM, 3aXnMaMu naM Apyrum paspeLlleH-
HbIM MEeXaHWYeCKUM cOoefUNHUTENeM.

MpumeuyaHune — CoeayHeHUs], BbINOHEHHbIE TOMLKO C NMOMOLLbI0 BA3a/IbHON CTasIbHOV MPOBO/OKK, U3-3a OT-
CYTCTBUA HaAeXallero KOHTakTa He fonyckatoTcs.
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542.3 3a3zemnsaouine npoBOoAHNKN

542.3.1 3asemnswwWmne NpoBOLAHUKN LOJ/DKHbI YAOBAETBOPATb TpebosBaHuam 543.1.1 un 543.1.2. Mno-
wagb MX NOMNEPEUYHOro ceyvyeHUs AoJkHa ObiTb He MeHee 6 MM2 ansa mean mnu 50 mm2 ansa ctanu. Ecnum He-
M30/IMPOBAHHbIV 3a3eMNALWMA NPOBOAHUK MPOKIaAbIBAlOT B FPYHTE, HEOO6X0AMMO, 4YTOObI €ro pasmepbl K
XapakTepucTukM COOTBETCTBOBAIM yKa3aHHbIM B Tabnuue 54.1.

Korga oxupgatT npoTekaHue TOKa KOPOTKOrO 3aMblKaHUS Ha 3a3eMNsalWmnin anekTpos (Hanpumep, B cU-
ctemax TN wnu IT), 3azemnsowme NPpoBOAHNKM MOTYT OGbiTb BbiGpaHbl B COOTBETCTBUU C yKaszaHuaAMn 544.1.

ANOMUWHMEBbIE NPOBOAHUKA HE AOMYCKAETCA MUCMNOJb30BaTb B KAYeCTBe 3a3eMNAILWNX NPOBOAHNKOB.

MpumeuyaHune — Ecan cuctemy mosiHMesawWwmMTbl COEAUHAIOT C 3a3eManMTenemM, To Niowagb NonepeyHoro ce-
YeHns 3a3eMSALLLErO NMPOBOAHMKA AO/MKHA ObiTb MO KpaiiHein mepe 16 mm2 gnsa mean (Cn) van 50 mm2 ana xenesa (Fe)
(cm. TOCT P M3K 62305-1).

542.3.2 CoefnHeHne 3a3eMNSA0LWET0 NPOBOAHMKA C 3a3eMIAKWNM 3/1EKTPOAOM [0/KHO 6biTb HagexX-
HbIM W 06NnafaTb COOTBETCTBYHLWMMMN 3NEKTPUYECKMMU XapakTepuctukamum. CoefnHeHne MOXeET ObiTb Bbl-
NMO/IHEHO C NMOMOLLbI0O CBapkW, B TOM 4YMC/le 3K30TEPMUYECKOW, ONPECCOBKM, COEAUHUTENIbHOIO 3aXxuma uam
OAPYTMM MexaHuyeckum coegumHutenem. MexaHuyeckne coefUHUTENN, NOCPEACTBOM KOTOPbIX BbIMOMHAKT
3neKTpuyeckne coeguHeHus, cnegyet MOHTMPOBAaTb B COOTBETCTBMU C UHCTPYKUUEW M3roToBUTENSA. YCTaHOB-
Ka COeMHUTENbHOTO 3aXnMa He A0/IXHa NPUBOAUTL K NOBPEXAEHWUIO 3N1eKTpoaa uau 3a3emnsauero npoBo-
OHuKa.

CoeanHeHne 3a3eMNALWMUX NMPOBOAHNKOB C 3a3eMNALWMUMK 3N1eKTpoagaMun Npu noMoLwu naikm Bo3-
MOXHO TONbKO Npn obecnevyeHnn Hagnexauiein MexaHn4eckoin NPOYHOCT M B NPONaAHHbIX KOHT akTax.

MpumevaHune — Ecnn npuMeHAIOT BepTUKasibHble 3/1€KTPOAbI, creayeT obecneynTb BO3MOXHOCTb KOHTpPOIA
coeaHeHnAa N 3aMeHbl BEPTUKa/IbHOITO CTEePXXHA.

542.4 TnaBHaA 3a3emMndaolWas WnHa

542.4.1 B kaxAoW yCTaHOBKEe, B KOTOPO/ NMPMMEHSAT 3alMTHOE ypaBHMBaHWE MNOTEHLManoBs, crneayeTt
npeaycMoTpeTb [/1aBHY 3a3eM/IALWYI0 LWUHY, U K HERA A0/MXHbI BblTb NPUCOEANHEHDI:
3alUTHble NMPOBOAHWNKN YpaBHUBAHUA NOTEHUMANOB;
- 3a3emMA0LWmne NPOBOAHUKN;
3alNTHbIE NMPOBOAHUKM;
YHKUMOHANbHbIE 3a3eM/IALWNe NPOBOAHUKA NPU HANNYNN.

MpumeuaHue 1— He TpebyeTca HeNnocpeACTBEHHO MOAK/YATL KaXAblii OTAENbHbIA 3alMUTHBIA NPOBOAHMK
K T1aBHOI 3a3eMSIOWEN WIUHE, ec/in OHW NMPUCOeAVHEHbI K 3TOl LWMHe NOCPeACTBOM APYrMX 3aLUTHLIX NPOBOAHUKOB.

MpumeuyaHue 2 — [NaBHbIA 3a3EMSIOWNIA 3KUM B 34aHUW, KaK NPaBu/o, MPUMEHSIIOT B LENSX (PYHKLMO-
Ha/IbHOTO 3a3eM/ieHus. [Ana ueneii UHPOPMaLMOHHBLIX TEXHO/IOMMI ero paccMaTpuBaioT Kak TOUKy NpUCOeAUHEHUS K 3a-
3eM/SI0WEMY YCTPOIACTBY.

Ecnn npepgycmoTpeHo 60/1ee OAHOMO 3a3eMALWEro 3axuma, OHW [OJ/DKHbI OblTb COefMHEeHbl Mexay
co6oli.

542.4.2 Heob6xoanmo npepgycmMoTpeTb BO3MOXHOCTb UHAMBUAYA/NbHOIO OTCOEAMHEHUS KaXX[0ro nNpoBO-
AHUKa, NPUCOEANHEHHOrO K rNaBHOW 3asemnsawwei wuHe. CoeANHEHNE LOIKHO 6biTb HafEeXHbIM, a OTCO-
efiMHeHne crieflyeT BbINONHATL TO/IbKO NOCPEACTBOM WMHCTPYMEHTA.

MpumMmeuyaHne — OTCOEAVMHEHUE OT FNaBHOW 3a3eMAsOWEl LWKWHE JO/HKHO 6bITb YAO0OHBLIM A5 NPOBEAEHUS
M3MEpPEHUS COMPOTUB/IEHNSA 3a3eM/ISIIOLLENO YCTPOWCTBA.

543 3auwmnTHblE NPOBOAHWKU

MpumeuyaHne — HeobxoAuMo yAenuTb BHUMaHWe TpebOBaHWAM, nNpuBefeHHbIM B pasgene 516
FOCT P 50571.5.51—2013.

543.1 MnHuManbHOe ceyeHune

543.1.1 Tlnowapb MNOMNEpPeYHOro ceyeHua Kaxnoro 3awmMTHOro MNpoBOAHMKA [O0JKHA YA0B/ETBO-
pATb YCNOBUAM aBTOMAaTM4YeCKOro OTK/IOYEHUSA MUTaHWA B COOTBETCTBUMM C TpeboBaHuaMM nyHkrta 411.3.2
FOCT P 50571.4.41— 2022 n BbigepxnmBaTb MeXaHU4yeckne M Tepmuyeckme BO3[ENCTBUSA, cO3gaBaeMblie TO-
KOM 3aMblKaHWS Ha 3eM/l0 B TeYeHWe BPEeMEeHU OTK/YEeHMS 3alUMTHOro ycTpoicTBa.
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CeueHne 3al/MTHOTO NPOBOAHMKA pacCYMTbIBAOT B COOTBETCTBUM C yKaszaHuamu 543.1.2 nnu BolbupatT
no tabnuue 54.2. B nio6om cnyyae cnegyet yuntbiBaTb TpeboBaHuA nyHkta 543.1.3.

3aXumbl AN 3aWWUTHbIX NMPOBOAHWUKOB AOJ/DKHbI COOTBETCTBOBATb WX pasMepam COr/acHO BbI6oOpy Mo
yKasaHWAM HacTOAWero nyHkra.

B cucteme TT, rae 3a3emMauTeny UCTOYHMKA NMUTAHUA U OTKPbITbIX MPOBOAALWMX YacTeli 3/1eKTpUuyeckmn
He3aBucumbl (cm. TOCT 30331.1), nnowanb NONEPEYHOro cevyeHus 3aWuTHbIX NPOBOAHNKOB He TpebyeT npe-
BblLWEHNS:

- 25 MM2 — anga megw,

- 35 MM2 — ang antoMuHUS.

Tab6nuuya 54.2— MuHMManbHOE CeYeHne 3alMTHbIX MPOBOAHMKOB (EC/IM He paccyMTaHO B COOTBETCTBMM € 543.1.2)

MuHMManbLHoe ceyeHne COOTBETCTBYIOLLErO 3alUTHOTO NPOBOAHMNKA, MM2 Ans Cu
CeueHune nuHelHbIX npoBOAHWNKOB,

S Mm2 ans Cu ecnu 3aLLI,I/ITHbIVI NPOBOAHWUK BbINO/THEH ecnu 3aIJ.I,I/ITHbII71 NPOBOAHUK BbINO/THEH
A M3 TOro e marepuasna, 4to n JNIVHElHbIN n3 martepuasna, OT/INYHOIO OT NIMHEAHOro
NPOBOAHMK nNpoBOAHMUKa
S< 16 S
K2 s
16 < S<35 16a N-e16
K2
sa fC, S
S> 35
) K2 2

roe: /cl— 3HavyeHne KoadpumumeHTa K 4N8 MHEeNHOro NPoBOAHMKA, PaCCYMTAHHOrO Mo hopmysie NPUAoXeHusa A
nnn BblbpaHHoro u3 Taésmubl 43A TOCTP 50571.4.43—2012 B COOTBETCTBMU C MaTepUasioM NpoBOAHUKA U N30NALUK,

K2 — 3HayeHue KoadduuneHTa K 4NA 3aWmnTHOro NPoBOAHMKA, BblopaHHOro n3 tabnuy A.54.2 no A.54.6 B cooT-
BETCTBMU C YCMIOBUAMU NPUMEHEHNS.

aina PEN-npoBogHVKa, YMEHbLUEHNE CEeYEeHUS BO3MOXHO TOJIbLKO COr/lacHO npasusiaMm yCTaHOB/IEHUS pa3MepoB
HenTpanbHoro nposogHuka (cm. FTOCT P 50571.5.52).

543.1.2 CeuyeHUs 3aWNTHbIX MPOBOAHUKOB AO/IXHbI ObiTb HE MEHee:

- ceyeHus, BblIbpaHHOro B cooTBeTCTBUM C TpeboBaHuamm NOCT P M3K 60949, unn

- CeyeHus, paccymtaHHoOro no dpopmyse (NMPUMEHSAIOT TOJ/ILKO NPU BPEMEHU OTK/IKYEHUA 3alUTbl He
6onee 5 c)

roe S — cedyeHue, MM2;

| — pelicTByloUee 3HaAYeHUE 0XMAAeMOro Toka NOBpeXAeHWsl, BblpaXeHHoe B amnepax, A5 No-
BpeXAeHUs c npeHebpeXxumo mMasbiM NOSIHbIM CONPOTUBMEHNEM, KOTOPbIA MOXET NpoTekaTb ye-
pes 3alnTHoe ycTpolicteo (cMm. [2]);

t — Bpems OTK/YeHNS 3allUTHbIM YCTPOWCTBOM TOKa 3aMblKaHUsA Ha 3eMito, C;

K — KO3(h(UUMEHT, 3aBUCAWMIA OT maTtepuana 3alWMTHOTO NPOBOAHMWKA, W30AALUKW, MPpUerawLwmnx
yacTeli, HayanbHON N KOHEYHOW TemnepaTypbl (pacyeT K CM. B MPUAOXeHUn A).

Ecnu B pe3ynbTaTe pacyeTa MNo/ydyaloT HecTaHAapTHOe 3HayeHue ceuyeHuUs NPoBOAHUKA, TO BblGupaT
6nunxaiilee 60Nbllee 3HaYeHue.

MpumeuyaHue 1— CnegyeT yunTbiBaTb TOKOOTPaAHMYEHUE 3a CHET NOSTHOrO CONPOTUBEHWS Lienn v orpaHuye-
HMe |2t 3aLUTHBLIM YCTPOCTBOM.

MpumeuyaHne 2 — YKasaHus MO OrpaHWYEHWU0 TemnepaTypbl BO B3pPbIBOOMACHbIX Cpefax NpuBeAeHbl B
FOCT 31610.0.
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MpumeuvyaHne 33— Ang kabenei c MuHepanbHon nlonsaymein no FOCT IEC 60702-1, B cnyyae korga CTOMKOCTb
K TOKY 3aMblKaHWsi Ha 3eMJ/1II0 MeTasl/imyeckoli 060/104ku kabens 6obliue, YeM Y IMHEHbIX NPOBOHUKOB, He TpebyeTcs
paccunTbiBaTb CeYeHMe MeTa//IMyeckoli 060/104KM, UCNONb3YyeMOl B KayecTBe 3alyMTHOTO NPOBOAHUKA.

543.1.3 CeueHue nwb0Oro 3aw,MTHOro NPOBOAHMKA, KOTOPbIA He ABNAETCHA XUNohn kabens wnum He npo-
NOXeH B obweli 060104Ke C INHEWHBIMU NPOBOAHUKAMU, AO/KHO ObITb HE MeEHee:

-2,5MmM2 008 Cn wnn 16 Mmm2 ang Al, ecnn npegycMoTpeHa 3awWnta OT MEXaHNYECKOTO NMOBPeXAeHUNs;

-4 Mm2 408 Cu unm 16 mm2 gna Al, ecnum 3awuta 0T MeXaHM4YeCcKoro NOBpeXAeHUsa He npefycMoTpeHa.

I'IpvlmeblaHme — lcnonb3oBaHue cTaun Ona  BbIMO/IHEHUA 3allUTHONO NpPOBOAHWMKA He UCKNK4YaeTca
(cm. 543.1.2).

3alWunTHbI NPOBOAHUK, HE ABAAKLWMNIACA YacTblo Kabens, cuMTaeTcd MexXaHWYecku 3aluuieHHbIM, ecnu
OH MPOJIOXeH B Tpybe, kopobe unm apyrum nogobHbIM CNnoco6oMm.

543.1.4 Ecnun 3alUTHbIA NPOBOAHUK ABNSAeTCSA o6WwWuUM ANa ABYX unan 6onee uenei, To ero ceyeHume Bbl-
6upatT cregyowmum obpasom:

- paccyuTbiBalT B COOTBETCTBUN C 543.1.2, ncxo4a U3 MakCMManbHOIo OXMAAaeMOro Toka 3aMblKaHUA Ha
3eM/110 U1 BPEMEHW OTKAKYEHNS Lenn, niu

- Bbl6upatT no tabnuue 54.2 No OTHOWEHMIO K Naowagn NoNepeyvyHoro ceyeHns HambonbLero AMHeN-
HOro NPOBOAHMKA Lene.

543.2 Tunbl 3aWUTHLIX MPOBOAHUKOB

543.2.1 3awWnTHbIe NPOBOAHUKN MOTYT ObiTb NpeAcTaBfeHbl O4HUM U3 HUXECNeAYLWNX TUNOB WU UX
KOMBUHaumne:

- NPOBOAHMKN (KWU/bl) MHOTOXW/IbHOTO Kabens;

- U30/TIMPOBAHHbIV AN HEN3O0/IMPOBAHHbI NMPOBOAHWK, KOTOPbI/A NPOMOXEH B 06W el 060/104Ke C NUHEN-
HbIMW MPOBOAHUKAMMU;

- CTauMOHapHO NPOJSIOXEHHbIE HEN30/IMPOBAHHbIE MW N30/IMPOBAHHbIE MPOBOAHUKN;

- MeTannu4yeckme 060104kM Kabenen, skpaHbl kabenei, 6poHa kabenei, NpoBosOYHASA OnNjaeTKa, KOH-
LEeHTpMYeckme NPOBOAHUKK, MeTannnyeckme Tpybbl, 06beKkTbl, ya0oBAeTBOpAtlOWmne nonoxennam 543.2.2, ne-
peuucneHus a) u b).

MpunmMmeyaHune — PacnosioxeHue 3almTHbIX MPOBOAHUKOB CM. B 543.8.

543.2.2 Ecnu ycTaHOBKa COAepXUT c6OpkM KOMMYTaLMOHHOW annapaTtypbl W annapatypbl ynpaBrieHus
C MeTan/nyeckumu o60104YKaMu, Takme Kak HU3KOBOJIbTHbIE pacnpegennTenbHblie YCTPOWCTBa, K KOTOPbIM OT-
HOCATCA BBOAHO-pacnpefennTenibHble YCTPONCTBA, rNaBHble pacnpefennuTefibHble WnTbl, KBAPTUPHbIE WUTKA
nap. (cm. TOCT IEC 61439-1 n TOCT IEC 61439-2) unn wuHonposodbl (cm. TOCT IEC 61439-6), TO ux me-
Tannmyeckne 060/104KM NN pambl MOTYT ObiTb UCMO/IL30BaAHbLI B KAYECTBE 3alUTHbLIX MPOBOAHWKOB NPU OHO-
BPEMEHHOM BbINOSIHEHUW CNeAyLWmnX YCNO0BUNA:

a) anekTpmyeckas HenmpepbIBHOCTb MpeAyCcMOTpeHa KOHCTPYKUMeRn uanm ycTaHOBKOW JONOMAHUTENbHbIX
nepemMbliyek Takum obpasom, 4TO obecneuynBaeTca 3aluTa OT MEXAHUYECKUX, XUMUYECKNX N 3NIEKTPOXUMUMYeE-
CKUX MOBPEeXAeHWR;

b) OHM COOTBETCTBYWT Tpeb6oBaHnaM 543.1;

C) AO/HKHa 6bITb MPeAyCcMOTPeHa BO3MOXHOCTb MOAKIOYEHNS APYTUX 3aWUTHbIX NMPOBOLHWUKOB B Mpej-
YCMOTPEHHbIX TOYKaX.

543.2.3 B KkayecTBe 3allUTHbLIX NPOBOAHUKOB U 3aLNTHLIX MPOBOAHMKOB ypaBHUBaHNA MOTEHLMaN0B He
cnefyeTt ncnonb3oBaTb crneayllme MetTaninyeckmne 4acTu:

- MeTannnyeckme BOAONPOBOAHbIE TPYObI;

- MeTannunyeckne Tpybbl, cogepxallive nNoTeHUuUanbHO IETKOBOCN/IAMEHALWNEeCH BelecTBa, Takne Kak
rasbl, XUAKOCTU, Nbl/b.

MpumeyaHne — KaTogHylo 3awWnTy cM. B 542.2.6;

- KOHCTPYKUMN, NOABEPXEHHbIE MEXAHUYECKMM Harpyskam npu HOpMasibHOW 3akcnnyaTauuu;

- TN6KNEe NN MArkue metannuyeckue Tpy6bl, 3a UCKTIOYEHNEM CleLManbHO NpeaHa3HavYeHHbIX AN 3TUX
uenei;

- TM6KMe MeTannnyeckne yacTu;

- nogaepXuBakwWme KOHCTPYKUUM 3/1€KTPONPOBOAOK, KaGenbHble NOTKU U KabenbHble NeCTHULbI.
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543.3 3DnekTpuyeckas HernpepbIBHOCTb 3aWMTHBIX NPOBOAHNKOB

543.3.1 3awuTHble NPOBOAHWKM CNefyeT COOTBETCTBYWLWMM 06pa3omMm 3awmuiatb OT MEXaHUYECKMX Mo-
BpeXAeHWUN, yXxyalweHNs COCTOAHUA N3-3a XUMUYECKUX N 3N1eKTPOXUMUYECKNUX BO3AEWCTBUIA, 3N1eKTpoAMHaAMU-
YeCKUX U TepMOANHAMNYECKUX CUN.

Kaxfoe coefuHeHue (Hanpumep, 60/1TOBble COEAMHEHUA, 3aXUMbI) MEXAY 3alWUTHBIMW MPOBOAHUKA-
MU UAW MeXAy 3alUTHbIM NPOBOAHWUKOM W APYrMM 06opyAOBaHUEM AO/MKHO ob6ecnevymBaTb Ha AAUTENbHbIA
nepuog 31eKTPUUYECKY0 HENpPepbIBHOCTb M COOTBETCTBYIOLLYIO MEXaHUYECKYd NPOYHOCTb U 3awuty. BonThl,
coefuHAOWME 3alMTHbIe NPOBOAHNKKN, HE cneAyeT NPUMEHATb AN APYroi uenu.

CoefiMHEHNs He AonycKkaeTcs BbINOMHATb Nalikol.

MpumeyaHue — Bce anekTpuueckne coefvHeHMs LO/MKHbI 06nagatb YA0BMETBOPUTENbHON TepMUYECKOi
CTOMKOCTBIO M MEXaHWYEeCcKOl MPOYHOCTbIO, YTOObI BblAEpXMBaATb /IHOOYHD KOMOMHAUMIO TOKa/BPEMEHW, KOTOpas MOXeT
NPOU30NTN B MPOBOAHMKE NN B kabene/o60no4uke ¢ camoii 601bLIONA NAOLWaAbio NONEPEYHOro CevYeHus.

543.3.2 CoefUHEHNA 3alWnUTHbIX NPOBOAHNKOB AOJDKHbI OblTb 4OCTYMNHLIMU 3a UCKIIOYEHUEM:

- 3aM0/IHEHHbLIX KOMMNAyHAOM COefUHEHWI;

- coeMHeHMn B 060/104Kax, KOTOPble MOrYT 6bITb OTKPbITbl TO/MILKO NYTEM pas3pylleHus;

- coegunHeHunt B meTannnyeckux Tpybax, kopobax nam wWmrHONpoBoaax;

- COeiMHEeHMUN, ABNALWMXCA YacTbio 060pyaoBaHMSA M COOTBETCTBYHOUWMUX cCTaHgapTaM Ha obopypoBsa-
HMWe, HanpuMep HU3KOBO/IbTHble COOPKM KOMMYTaLMOHHON annapaTtypbl M annapaTypbl ynpaBieHWs B COOT-
BeTCTBUMN € 543.2.2,

- COeiMHEHWI, BbIMOMHEHHbIX CBAPKOW UM BbICOKOTEMMNEPATYPHON nalikoi;

- COeAMHEHUN, BbINONTHEHHbIX OMPECCOBKOA.

543.3.3 B uensAx 3alUTHbIX NPOBOAHWKOB He cnegyeTt ycTaHaB/AMBaTb KOMMYTaLWOHHbIe ycTpolicTBa,
OAHAKO B HUX MOTYT 6blTb COeAWHEHUSA, NpeAgHa3HaYeHHble ANS NPOBeAEHUA UCNbITaHWA N pasbupaemsbie C
NOMOLLbI UHCTPYMEHTOB.

543.3.4 B cnyyae OCyLW,eCcTB/E€HUS MOHWUTOPMWHIa 3a3emMeHnsa cneunmanm3vpoBaHHble ycTpolictBa (Ha-
npumep, AaTymMKun, KaTywWwKkn, TpaHcopmaTopbl TOKa) He crefyeT BkA4YaTb nocanepoBatesibHO B Lenb 3aWuT-
HbIX NPOBOAHWKOB.

543.3.5 OTKpbITble NPOBOASALWME YACTN 31EKTPUYECKOT0O 060pyf0BaHNA He AOMNycKaeTcsa UCNONb30BaTb
B KayecTBe 3alyMTHbIX NPOBOAHNKOB APYroro o6opyaoBaHus, 3a UCKIIOYEeHNEM pa3pelleHHbiX B 543.2.2.

543.4 PEN-, PEL- nnn PEM-npoBOAHUNKHN

MpumeyaHue — MOCKONbKY 3TV NPOBOAHUKN BbINOAHAIT ABE PYHKUMMN: PyHKUMIO 3awmMTHOro PE-npoBoaHmuka
N 0AHOro M3 NPoBOAHUKOB HenTpanbHoro (N), nuHenHoro (L) unn cpegHero nposogHuka (M), cnegyeTt yumTbiBaTh BCe Npu-
MeHVMble Tpe6OBaHUSA K COOTBETCTBYHOLUMM DYHKLUSAM.

543.4.1 PEN-, PEL- vnn PEM-npoBOAHVKN pa3pelleHo UCMNOoNb30BaTb TOJIbKO B CTalLMOHapPHbIX 3NekK-
TPUYECKNX YCTAHOBKaX, M C TOYKW 3PEHUS MEeXaHWYeCKOo MPOYHOCTU UX CeyeHue [O/MKHO ObiTb He MeHee
10 mM2 ana Meaum nam 16 Mm2 anga antoMUHNUSA.

MpumeuyaHne 1— To nNpuynHaM 3/1EKTPOMArHUTHOM coBMecTuMocT, PEN-NpoBOAHMK He cneayeT npume-
HATb MOCNe TOYKM BBOAA B YCTAHOBKY (CM. 444.4.3.2 TOCT P 50571.4.44—2019).

MpumeyaHune 2— BcootBetcTBUM ¢ ykazaHusamu FOCT IEC 60079-14 He pgonyckaetcs npumeHsate PEN, PEL
nnn PEM-npoBOAHMKN BO B3PbIBOOMACHbLIX 30HAX.

543.4.2 N3onauna PEN-, PEL- nan PEM-npoBogHuKa foJ/hkHa 6biTb paccyntaHa Ha HOMUHa/NIbHOE Ha-
npsXXeHne ANHENHbIX NPOBOAHNKOB.

MeTannnyeckme 060M04YKM 3/1EKTPONPOBOAOK He cnepgyeT ucnonb3oBaTtb B kadectBe PEN-, PEL-
wnn PEM-npoBoAHWKa 3a WUCKIOYeHMeM o060/104ek LWWUHOMNPOBOAOB, COOTBETCTBYWLWMWUX TpeboBaHUAM
FTOCT IEC 61439-6, n WWNHONPOBOAOB, COOTBETCTBYLWMX TpeboBaHuam NOCT P M3K 61534.1.

MpumeuyaHne — Bonpocbl 3/1EKTPOMArHUTHOW COBMECTUMOCTM, BO3HMKawwwme npu Beoge PEN-, PEL- namn
PEM-npoBogHuka BHYTpb 060pYyAOBaHUs, SABASATCA MNPEporaTuBOA TEXHWYECKOro KOMWTeTa MO COOTBETCTBYHOLLEMY
obopyaoBaHuto.

543.4.3 Ecnn nocne Kakon-nmb6o TOYKM yCTaHOBKM (DYHKUMW HeliTpanbHoOro/cpefHero/IMHenHoro un 3a-
LWMTHOTO NPOBOAHWKOB BbINOMHAKT OTAENbHbIE NMPOBOAHWUKM, TO He AONyckaeTcsi NPUCOEAUHATb HelTpalb-
Hbli/cpegHNA/NNHEVHbIA NPOBOAHUK K 3a3€M/IEHHON YacTu ycTaHOBKU. OgHAaKo BO3MOXHO M3 PEN-, PEL- nnn
PEM-npoBogHunKa chopmMnpoBaTb HECKONbKO HENWTPanbHbIX/CPeAHUX/MNHERHbBIX U 3alWUTHbIX NPOBOAHUKOB.
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PEN-, PEL- nnm PEM-npoBOoAgHWK B 3TOM C/iyyae HeO6XOAUMMO NPUCOEAVHATb K 3aXUMY WAN LUHE,
npeAgHa3HayeHHOW ANS 3aWWTHOTO NPoBOAHMKA [CM. pucyHok 54.1 a)], ecnn HeT cneumanbHOro 3axuma wuau
WKWHbI NpegHasHavyeHHOW Ana npucoeguHennsa PEN-, PEL- uan PEM-npoBogHuka [Mpumepbl NpUMBEAEHbI Ha
pucyHkax 54.1 b) n 54.1 c)].

rPLLY

a) Mpumep 1

rPLL

PE-npoBogHWKN N-npoBogHUKN

b) Mpumep 2
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rpPLy

L1

L2

L3

PEN

PE-npoBoAHWKU N-npoBoAHVKN
c) Mpumep 3
PLL — rnaBHbIli pacnpegenuTenbHblii WuT
PucyHok 54.1 — Tlpumepsbl coegmHenns PEN-npoBofHNKOB
MpumeyaHne — B cucremax 6e3onacHoro cBepxHuskoro HanpsxkeHna (BCHH) nocTosiHHOro Toka, Hanpumep

B T€/IEKOMMYHUKALMOHHbIX cuctemax, nposogHuk PEL unn PEM otcyTtcTByer.

543.4.4 CTOpOHHME NpoBOAALLNE YAaCTU He cnefyeT ncnosb3oBaTtbh B Kayectse PEN, PEL uwnn PEM npo-
BOAHUKA.

543.5 CoBMeLEeHHbIe 3alNTHble N PYHKLNOHAIbHbIE 3a3eMnsalowme NpoBOLHNKN

Mpu NnpMeHeHUn 06beANHEHHOTO 3alNTHOIO U PYHKLNOHANBHOIO 3a3eMNA1Wero NnpoBoAHMKa B nep-
BYl0O o4yepefb c/lefyeT BbINOMHATL TPpebOoBaHMA K 3alMUTHLIM MPOBOAHMKAM. TpeboBaHMA, OTHOCALWMECA K
hYyHKUMOHANBHOMY 3a3€M/I€HUI0, BbINOMHAT A4ONOAHUTENbHO (CM. pa3gen 444 TOCT P 50571.4.44— 2019).

B cuctemax MOCTOSAHHOrO Toka AN MHAOPMaUUMOHHbIX TexHonornii PEL mnn PEM-npoBOAHUK Takxe
BO3MOXHO NPUMEHATb Kak 06befUHEHHbI PYHKLMOHANbHbIN 3a3eMNALWNA 1 3aWNTHbIA NPOBOHUK.

MpumevyaHne — [ONOAHUTE/IbHYIO NHDOPMALMIO CM. B noanyHkTe 7.6.4.1 TOCT P 58698—2019.

543.6 TOKM B 3alUNTHBbIX 3a3eMNAKLWNX NPOBOAHUKAX

3alnTHbIA 3a3eMAWNIA NPOBOAHUK HE cnefyeT MPUMEHATb B KayecTBe MPOBOAALWLEro NyTW ANS Toka
B YC/IOBUSAX HOPMAa/IbHOTO (PYHKLMOHMPOBAHUA (Hanpumep, B COeAWHEHUAX C PUNbTpaMU, YCTAHOBAEHHbIMU
no coobpaxeHnsM 3/1IeKTPOMAarHUTHOW coBMecTMMocTun), cMm. Takke TOCT P 58698.

Ecnm B ycnoBmax HOpMasbHOro QYHKLMOHNPOBaHMUSA TOK npeBbiwaeT 10 MA, TO MTPUMEHSAT YCUTEHHbI
3alWMTHbLIA NpoBOoAHUK (cM. 543.7).

MpumeuyaHue — EMKOCTHble TOKM YTEUKU, HANpUMep, CO34aBaemMble KabensMu Uan gBuratensaMu, Heo6xoau-
MO YMEHbLINTL NPY MPOEKTUPOBAHUM YCTAHOBKM U 060PYL0BaHNS.

543.7 YcuneHHble 3alnTHbIe 3a3eMsoW e NpoBOAHUKM NPU TOKax 3alMTHOro NpPoBOAHUKA,
npesblwamwmx 10 mA

ONsa anekTponpuemMHuKa, NpeAHasHaYeHHoro Ans NOCTOSAHHOIO NMOAKMUYEHUS U UMEILEro ToK 3aluT-
HOro NpPoBOAHMKA, NpeBblWwakwmii 10 MA, NPUMEHAIDT creaylolee:

13
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- €C/IN 3/1eKTponpuemMHuK obnagaet TOMbKO OAHUM 3aLLUTHBIM 3a3eMIAWNM  3a2XUMOM AN NOLAK/I0-
YeHUA 3alNTHOTO 3a3emMiALWero NpoBoAHMKA, TO ero cevyeHue LOJ/DKHO ObiTb He meHee 10 MmM2 4na Cu wnnm
16 mm2 gns Al no Bcei gnuvHe.

MpumevyaHne 1— PEN-, PEL- uin PEM-NpoBOAHUK, BbiGpaHHbI B COOTBETCTBME C TpeboBaHuAMM 543.4,
COOTBETCTBYET 3TOMY TPe6OBaHMIO;

- eC/In 3NeKTPONPUEMHUK NMeeT OTAEbHbI/ 3aXUM A5 BTOPOro 3alMTHOTO 3a3eM/sALWero NnpoBoAgHM-
Ka, BTOPOI 3aWWUTHbIA 3a3eMNANWMA NPOBOAHUK MO KpaliHelh Mepe TaKoro e ceyeHus, kak TpebyeTca ans
3aWmnTbl NpU NOBPEXAEHUN, JO/HKEH HAYMHATLCS OT TOYKU, rAe 3alUTHbIN 3a3eMAALWniA NPOBOAHUK NMeeT
ceyeHne He meHee 10 mm2 gna Cu wnu 16 mm2 gnsa Al.

MpumeuvaHne 2 — Bcucreme TN-C, rge HeliTpanbHbI NPOBOAHMK 06bEANHEH C 3aWMTHBIM NPOBOAHUKOM B
eavHbli PEN-NpoBOAHNK A0 3axMma 060pyA0BaHNs, TOK 3alMTHOTO NPOBOAHMKA pacCcMaTpyBaloT Kak TOK Harpysku.

MpumeuyaHne 3 — DIEKTPONPUEMHUKN, OObIYHO MMelWMne 60NblUMe TOKU 3aUMTHOIO MPOBOAHUKA, MOTyT
ObITb HECOBMECTUMbIMY C YCTAHOBKaMW, B KOTOPbIX MPUMEHSAIOT 3alUTHble YCTPOIiCTBa AnddepeHLanbHOro Toka.

543.8 PasmeleHmne 3aWmnTHbIX MPOBOAHUKOB

3aluUTHbI NPOBOAHWK BKNOYAOT B O4HY M Ty Xe 3/1eKTPONPOBOAKY C IMHENHLIMYU NPOBOAHUKAMMN UK
npoknajbliBaloT B HEMOCPEACTBEHHON 6M30CTU OT HUX.

544 3alnTHbIe NPOBOAHUNKA YpaBHUBAHUA MOTEHLMNaI0OB

544.1 3awnTHble NPOBOAHUKA YpaBHUBaHUSA MOTEHLMANOB A/ NPUCOeAVNHEHUS K [NTaBHOW
3azemisiloweli WrHe

CeyeHune 3alNTHbIX NPOBOAHNKOB yYypaBHWBaAHNA NOTEHUMANOB, KOTOPble NPUCOEAVHAT K rMaBHOW 3a-
semnsawwen wuHe (F3LW), 4OMKHO 6bITb HE MEHEe MOSI0OBUHbI Ce4YeHuss camMoro 60nblWero 3aWnUTHOrO 3a3em-
NALWero NnpoBoAHNKa YCTAHOBKU U HE MeHee:

-6 MM2 ana megu; nan

- 16 MM2 ANna antoMUHUSA; NN

- 50 Mmm2 gna cranu.

CeyeHune 3alWNTHbIX NPOBOAHNKOB ypaBHUBaAHNA NOTEHUMANOB, KOTOpPble NPUCOEAVHAT K rMaBHOW 3a-
3eMNAWeENn WNHe, He TpebyeT nNpeBbiWeHna 25 mMm2 ana Cu vam 3KBUBANEHTHOTO ANS APYIMX MaTepuanos.

544.2 3awnTHble NPOBOAHUKN YpaBHUBaHUA NOTEHLMANOB ANS AOMNO/IHUTENbHOIO
ypaBHMBaHUA NOTEHLNAN0B

544.2.1 Heob6xoAuWMO, 4TOOblI 3alWUTHbIA NPOBOAHWK YypaBHMBAHUA MNOTEHLWANOB, COEAUHSAOWNIA ABe
OTKPbITble NpOBOAALLME YACTU, UMeS NPOBOAUMOCTb HE MEHblle, YeM MPOBOAMMOCTb MEHbLIEro 3alWunTHOro
NpoBOAHUKA, NPUCOEANHEHHOTO K OTKPbITbIM MPOBOAALWMUM YacTAaM.

544.2.2 TNpoBOAMMOCTb 3aLWNTHOIO NPOBOAHUKA YpaBHUBAHUA NMOTEHLMNANIOB, COEAMNHALWEro OTKPbITYO
NPOBOAALLYI0O YACTb U CTOPOHHIOK NMPOBOAALLYI YacTb, A0/KHA OblTb HE HMXE NMPOBOAMMOCTM COOTBETCTBYIO-
ero 3aWMTHOroO NPOBOAHMKA NO/OBUHHOTO CeYeHus.

544.2.3 MvHumanbHaa niowanb NONEepeyHoro cCeyeHmsa 3alUTHbIX NPOBOAHWKOB ypaBHUBAHUA MOTEH-
unanos AN AOMNONHUTENIbHOIO YypaBHUBaHNA NOTEHLMaN0B U NPOBOAHWKOB ypaBHUBAHUA NOTEHUNANIOB MeX-
4y OBYMSA CTOPOHHMMMW NPOBOASALLMMM YacTAMU — B COOTBETCTBUU C Tpeb6oBaHMAMM 543.1.3.

545 ®yHKUMOHa/IbHOE 3a3eM/iIeHne U (DYHKLUMOHa/IbHOE ypaBHUBaHWe
noTeHuManoB 419 060pya0BaHUA U CUCTEM MHPOPMaALVOHHbIX
KOMMYHUWKaLNOHHbIX TEXHOSTOT NI

545.1 ®yYHKLUMOHa/IbHOE ypaBHUBaHMWE NMOTEHUMANOB A1 UHPOPMAaLUOHHbIX KOMMYHUKaLWOH-
HbIX TEXHONOTN

545.1.1 O6wmne nonoxeHus
Cuctema (yHKLMOHANbHOTO YpaBHUBaHNA MOTEHLMWAN0B BKAOYaeT B cebs:
- QyHKLMOHaNbHbI(e) 3a3emnsatowmin(e) npoBoAHUK(K);
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- hyHKUMOHaNbHbIV(€) NPOBOAHUK(M) ypaBHUBAHUSA NOTEHLMANOB;

- T1aBHbIN PYHKLNOHANBbHBLIA 3a3eMAALWNIA 3aXNM.

Ecnn cuctema QYHKLMOHAbHOTO ypaBHMWBAHWA MOTEHUWANOB /I0OKaNbHO cOBnajaeT C CMCTEMON 3a-
WMTHOTO ypaBHMBAaHUA NOTEHUMaN0B, TO (PyHKLMOHANbHbIE NMPOBOAHWKN ypaBHWBAHWA NOTEHLMANOB HeO6-
X04MMO:

- N30/1MpOBaTh;

- NPONIOXUTb OTAENbHO OT 3aLMTHOrO NPOBOAHUKA;

- NPUCOEANHNTbL K [MTaBHO 3a3eMNALWenRn WrHe No OTAENbHOCTMK.

MpumeuyaHne — PyHKUMOHANbHbIE NPOBOAHVKA YPaBHUBAHUS NOTEHUMANIOB CrieayeT M30MpoBaTh, NOCKO/Ib-
Ky Npy onpegeneHHbliXx 06CTOATENbCTBAX HA 3TMX MPOBOAHMKAX MOXET BO3HWKaTb MOTeHuuas, AOCTUralLWmnii onacHbIX
3HaYeHui.

Ecnun B a/ieKTpoycTaHOBKE UMeEeTCH HECKO/IbKO PYHKLNOHabHbIX NPOBOAHWKOB YpaBHUBAHNA NOTEHLM-
anos, Ana ypo6cTBa NOAKMOYEHUSA 3TMX NPOBOAHWKOB YCTaHaB/MBAKT OTAE/bHbIN rNaBHbIN (PYHKLMOHaNb-
Hbl 3a3emnsawwnii 3axum (FP33). NP33 npucoeANHAT HENOCPEACTBEHHO K FMaBHOW 3a3emMnswuieli WwWuHe
PYHKLNOHANbHBIM 3a3eM/IALWNM NPOBOAHUKOM.

Mnowafb NONEPEYHOro CeYeHUs Kax[oro PYHKUMOHANBHOTO NMPOBOAHWKA ypaBHUBAHUA MOTEHLMANOB
UM (PYHKUMOHANBHOTO 3a3eMALWero NpoBoAHMKA AO/DKHA BblAepXuWBaTb BCE MexXxaHuyeckne u Tepmuye-
CKne BO3[eliCTBUSA, Bbl3BaHHble TOKOM KOPOTKOTO 3aMblKaHWA. 3TOT TOK ONpefenstT C YYeTOM WHCTPYKLUWUi
npounssogntens obopyposaHusa cucteMm UKT uam MHCTPYMeEHTasIbHbIM NyTeM.

545.1.2 MnHUMasnibHOe ce4veHune

Mpu oTcyTcTBUKM TpeboBaHUW, HanpumMmep, ykasdaHHbIX npousBoautesnem obopyaoBaHus, ansa MyHKUMO-
Ha/lbHOTO 3a3eM/ALWero NPOBOAHNKA U (PYHKLMOHANBHOIO NPOBOAHMKA YPpaBHUBAHNA NMOTEHLUMANO0B cneayet
NPUMEHATbL crefylliee MUHUMANbHOE CevyeHue:

-2,5 MmM20na Cn unu 16 mm2 ang Al, ecnun npegycMoTpeHa 3awWmnta OT MEXAHUYECKOTO NOBPeXAeHus,

-4 mm2 ana Cu vnu 16 mm2 gng Al, ecnu 3awjmta OoT MEXAHUYECKOTO NOBpeXAeHUa He npefycMoTpeHa.

MpumeyaHune — o coobpaxeHunam IMC gonyckaetcsa BblbpaTb 60/bLUee ceyeHune.

545.1.3 NpeHTndnkaymna

®yHKLMOHANbHbIM 3a3eMAWNIA NPoOBOAHNK naeHTuduymnpytotT no FOCT 33542:

- 6YKBEHHO-UM(ppoBbIM 0603HavYeHnem FE; nnu

- PO30BbIM LBETOM, HAHECEHHbIM KaK MUHUMYM Ha 3afefnky u Mmecta CoOeAUHEeHUs; Unun

- cumBosiom /<gp\ (rpachmuecknin cumeon IEC 60417-5018:2011-07 [3]).

PyHKUMOHANbHbIA NPOBOAHUK YpaBHMBaAHNA NOTEHLNAN0B UAEHTUPULUPYIOT:
- BYKBEHHO-UN(POBbLIM 0603HaYeHnem FB unan

- cumBonom /-J7 (rpadhunyeckuii cumon IEC 60417-5020:2002-10 [3]).

MpumeuyaHue — ByKBEHHO-UM(POBbIE 0GO3HAYEHMS U LBETOBYI0 MapKMpOBKY MPUBOASAT B COOTBETCTBUU C
FOCT 33542.

Ona npeHtudurkaumm @yHKLMOHANBHBIX NPOBOAHNKOB YPpaBHUBAHWA MOTEHLMAIOB UCNOJ/Ib30BAHNE KOM-
6UHaLMKN XeNToro U 3e/1IeHOro LBeTOoB 3anpeLw,eHo.

545.1.4 3nekTpuyeckass HeENMpPepbIBHOCTb PYHKLMOHa/IbHbIX NPOBOLAHWKOB YpaBHUBaHUSA MOTEH-
unanos

Tpeb6oBaHua rnasbl 543.3, 3a ucknw4vyeHmem nyHkra 543.3.5, npuMeHaT Takke A1 PYHKLUOHANbHOTO
ypaBHUBaHUA NOTeHLMaNO0B.

Ecnn yacTtb o6opyaoBaHusa mMoxeT ObiTb 4EMOHTUpPOBaHa, TO (MYHKLMOHaNbHbI NPOBOAHWK ypaBHUBA-
HMWA NOTeHLManoB ANS OCTaBWelCsa YacTu 3N1eKTPOyCTaHOBKM 3anpewaeTca OTCOeAUHATb.

545.1.5 CoBMeLWwEeHHble 3alNTHbIE N PYHKLUNOHA/IbHbIE MPOBOAHUKN ypaBHMBaHNA NMoTeHumana

Mpu NPUMEHEHNN COBMELEHHOTro 3alWMTHOTrO0 U PYHKLWOHANIbHOTO NMPOBOAHUKA ypaBHWBAHWUA MNOTEH-
unana B NepByl ouvyepedb crnefyeT BbINONHATL Tpeb6OBaHUA K 3alMTHOMY NMPOBOAHUKY YpaBHWBaAHWSA MOTEH-
umanos. CoBMeELEHHbIA 3alWUTHbIA U PYHKLMOHANbHBIA NMPOBOAHWK YpaBHUBaHMA noTeHuuana obo3HavawT
ABYXLBETHON KOMOGMHaLMel XXenToro n 3e/1eHOro LBETOB.

545.2 TnaBHbI (PYHKLMOHA/IbHbIV 3a3eMISIOWNIA 3aKUM

K T®33, npyn ero Haimymu, NnpucoesuHAKT cnepyrowme NpoBOLHUKA:
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- (byHKLMOHaNbHbIE 3a3eMAA0LWMEe NPOBOLHUKN;
- (byHKUMOHaANbHBIE NPOBOAHNKN YpaBHWBAHUA NOTEHLMANOB.
F®33 npucoepuHawT k N3, Kak ykazaHo B 542.4.

545.3 KonbueBble NPOBOAHUKN ypaBHUBaHNA NOTeHUMaNoB

naBHaa 3aszemnsAwwas wuHa [F3W cornacHo 542.4 n (unu) F'®33 cornacHo 545.2] moxeT ObITb Bbl-
nosiHeHa B BUAe KOMbLEBOro (3aMKHYTOro) NpoBOAHMKA YpaBHUBaHWA NOTEHLManoB Ansa obecneyeHns npuco-
efnHeHun ob6opyposaHnsa cuctembl VKT Kk cucteme ypaBHWBaHUA NOTEHLMANOB KpaTtyanwmm nytem.

KonbueBoil MpOBOAHUK YpaBHWBAHUA NOTEHLUANOB AO/XEH 6bITb 4OCTYNeH B n1to6oM mecTe, rge moryT
noTpe6oBaTbCA NPUCOEAUHEHNS.

Heob6xoAnMmo, 4TO6bLI NaoWagb NONEPEYHOro CeYEeHUA KOJbLeBbIX NPOBOAHMKOB YpaBHUBAHNA NOTEHLM-
anoB cooTBeTCcTBOBana TpeboBaHnAM pasgena 544, ecnuv nx NCNOMb3YIOT Takxe A4 3alWNTHOTo ypaBHUBaHUA
noTeHunanos, NM6o:

- 6bl/1a He MeHee 50 MM2 gna ctanun, uam

- 6bl1a He MeHee 16 MM2 ansa Meaun, Unu

-obecneymBana NpoBOAUMOCTb, 9KBUBANEHTHYIO He MeHee 16 MM24NnA MeAun, B cllydyae UCNOMb30BaHUA
Apyroro martepuana.
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MpyMep 3a3eMIAWNX YCTPOKWCTB M 3alMTHbIX NPOBOAHNKOB

YcnoBHble 0603HaYEHUs

CumBon HassaHue
C CTOpPOHHAA NpoBoAsLLas yacTb
C1 BopgonpoBogHas Tpy6a, MeTanimyeckas CHapyxu
Cc2 Tpyb6a Ansi CTOYHbIX BOA, MeTan/inyeckass CHapyXm

MoBepxHOCTL
3eM/n

MNpumeyaHne

Wnn Tpy6bl TenaoueHTpanu
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Cumson

C3

ca
c5
Cé

c7

rPL
PLL

r3u
wayn
T1

T2

LPS
PE
PE/PEN

M
1

la

HassaHue

FasonpoBogHas Tpy6a ¢ M30MUpyoLLEeil BCTaBKOW, MeTananyeckas
CHapyxu

MeTannnyeckme 4actu CUCTEMbI KOHGULMOHWPOBaHUS BO3ayXa
MeTannnyeckne 4actu CUCTEMbI OTOMEHNS

MeTannmyeckan BogonpoBoAHan Tpyba B 30He, rae TpebyeTtcs [0-
NofIHATENbHOE BblpaBHMBAHME MOTEHUMAsIoB, Hanpumep, B BaH-
HOW KOMHaTe

MeTannmyeckasi Tpy6a 4sa CTOYHbIX BOA B 30He, rae TpebyeTcs
[OnosfIHMTeNlbHOE BblpaBHMBAHME MOTEHUMANOB, Hanpuvep, B
BaHHOW KOMHaTe

V3onvpytolas BCTaBka
naBHbIli pacnpefennTenbHbli WUt

PacnpegenutenbHblii WNT

naBHas 3a3emMnsoLlas WuHa
LLInHa AOMOMHUTENLHOIO ypaBHNUBaHUA MOTEHLMAN0B

3aMOHO/INYEHHbIN B 6ETOH WX 3ar1y6/1EHHbIA B TPYHT 3a3eM/Isito-
LWMiA anekTpoa oyHaameHTa

3a3emna1oLWwmnin 31ekTpoa AN CUCTEMbl MOSTHME3ALMTbI, eC/In He-
o6xoanmo

Cuctema MosHuesawmuTel (Mpu ee Hann4um)
3alwmnTHas WwuHa (WuHbl) PE B pacnpegenvrtenibHOM LWuTe

3awmTtHas wwuHa (bl) PE/PEN B rnaBHOmM pacnpefenutenibHomM
e

OTKpbITasi NpoBoAALLas YacTb

3aWuTHbIN 3a3emnsowmii npoeoaHuk (PE)

3alnTHbIA NpoBOAHMK WM PEN-NpOBOAHUK OT nuTalolein cetu
NN pacnpepennTenibHon cetn (Npy Hamuun)

3alinTHbIA NPOBOAHWUK YPaBHWBAHWS MOTEHLMANIOB AN NPUCO-
e[IMHEHNs! K TNaBHOli 3a3eMnsiowWei WnHe

3alnTHbIA NPOBOAHMK YPaBHUBAHWS NOTEHLUMAIOB A1 JOMNOJTHU-
TENLHOT0 YpaBHUBAHWS NOTEHLUManos

MpoBOAHVK TOKOOTBOAA cUCTEMblI MonHMe3awmnTbl (LPS) (npu Ha-
nnymn)

3a3zemMnaoLWwmini NpoBOAHNK

MNpumevaHne

CM. nyHKT 701.415.2
FOCT P 50571.7.701—2013

Cm. nyHkT 701.415.2
FOCT P 50571.7.701—2013

MWTaHMe OT rMaBHOTO pacnpeaesnu-
TeNbHOro ycTpoiicTea

Cm. 542.4

Cm. 542.2

Cwm. 542.2

Cwm. 543.

Mnowaab nonepevyHoro cevyeHus
cMm. B 543.1.

Tun 3aWmnTHOrO NPOBOAHMKA

cM. B 543.2.

DNeKTpuYeckyto HernpepbIBHOCTb
cM. B 543.3

Cwm. 544.1

Cm. 544.2

Cm. 542.3

Ecnu yctaHoBeHa cuctema MoIHMe3almThl, AONOMIHUTE IbHbIE TpeboBaHus npuBeseHbl B pasgene 6, B HaCTHOCTH,
B nogpasgenax 6.1 n 6.2 TOCT P 59789—2021.

MpumeyvyaHune

— OYHKLUMOHANbHbIE 3a3eMAs0LLMe NPOBOAHMKMA Ha pucyHKe A.54.1 He nokasaHbl.

PucyHok A.54.1 — lMpumepsbl 3a3eMNAKLWMX YCTPONCTB A1 3a3eMNAILLEN0 3/1eKTpoaa yHAAMEHTA, 3alUTHbLIX
NPOBOAHUKOB U 3aLLUTHbLIX MPOBOAHUKOB YpaBHNUBaHUA NOTEHLMNaN0B
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MpunoxeHve B
(cnpaBoyHOe)

MoOHTaX 3arny6/ieHHbIX B TPYHT 3a3eM/ISIOWUX 3/1eKTPOL0B

B.1 O6wue TpeboBaHUsA

ConpoTusneHne 3a3eM/ALLEro 3/1eKTPOAA 3aBUCUT OT ero pasmepa, Popmbl 1 yAe/IbHOTO CONPOTUB/IEHNUS TPYHTA,
B KOTOpbIV ero 3arny6nsoT. 310 yae/lbHOe CONPOTUB/IEHNE YaCTO U3MEHAETCA OT OAHOro MecTa K pyromy v B 3aBUCUMO-
CTW OT N1y6uHBI.

YpenbHoe conpoTuB/eHNEe TPyHTa BblipaxkaeTcss B OM ¢ M: YAC/NIEHHO — conpoTuB/ieHne B OM LUuanHapa nnowanbo
nonepeyvyHoro cevyeHns OCHOBaHUS 1 M2 1 ANVHON 1 M.

XapakTep NMoBepxXHOCTU U pacTUTENIbHOCTU MOXET AaTb HEKOTOPYI0 MHDOPMAaLMI0 OTHOCUTENLHO 6oslee unn MeHee
61aronpuATHON XapaKkTePUCTVKNA TPYHTa 4718 YCTAHOBKM 3a3eMNsIoWmnx anekTpoos. bonee HagexHan vHdopmayms obe-
creynBaeTca NPu Ha/IMuuK pe3ynbTaToB U3MEPEHUI Ha 3a3eMNAI0LWNX INeKTpoax, YCTaHOB/IEHHbIX B NOAO6GHOM rpyHTe.

YaenbHoe cConpoTUB/IEHNE TPYHTA 3aBUCUT OT BNAXHOCTU U TeMnepaTypbl, 06a 3Ty napaMeTpa U3MEHAOTCSA B Teye-
HVe rofga. BnaxHocTb — nog, B/IMAHWEM TpaHy/IMPOBaHUA TPYHTa U ee NMOPUCTOCTU. [pakTU4eckn yaenbHoe conpoTusie-
HVe TpyHTa yBen4mBaeTCcs Mpu yMeHbLUEHNN BNaXHOCTU.

IpyHTbI B 30Hax NOATOMJIEHUA PEK, Kak Npasuio, He NoAxoAAT A YCTpocTBa 3a3eM/AOWMX 31eKTpoaoB. DTn
TPYHTbI COCTOAAT U3 KAMEHHOW OCHOBbI, ABMSIIOTCA CU/IbHO MPOHULLAEMBIMU W NIETKO 3aTON/ATCA OTUNILTPOBAHHON BOAOM
C BbICOKMM Y[e/ibHbIM COMPOTMB/IEHNEM. B 3TOM cnyyae Heo6X04MMO yCTaHaBMBaTL [TyOUHHbIE 3/1€KTPO/bl, YTO6bI [0-
CTUTHYTb 60s1ee r/y6oKMX CNOEB FPYHTA, Y KOTOPbIX MOXET ObITb iyyllas NpoBOAVMOCTb.

Mopo3 3HaunTesIbHO YBENNYMBAET yAe /IbHOe CONPOTUBIIEHNE TPYHTA, KOTOPOE MOXET AOCTUraTb HECKOJIbKMUX ThiCAY
OM * M B 3aMOpPOXEHHOM csioe. TOoJllMHa 3TOr0 3aMOPOXEHHOIO C/1I01 B HEKOTOPbLIX 061aCTAX MOXEeT COCTaBUTb 1 M U
6ornee.

3acyxa Takxe yBennuunBaeT y/e/nlbHoe COonpoTuBAeHne rpyHTa. dPeeKT 3acyxn MoxeT HabnogaTbCA B HEKOTOPbIX
obnactax Ao rnybuHbl 2 M. 3HaYeHWUs yAeslbHOro CONpPOTUBIEHUS NPU TakUX YC/OBUAX MOTYT OblTb TAKOr0 e nopsfka,
KaK 1 BO BpemMs Mopo3a.

B.2 YaenbHoe COnpoTUB/IEHNE TPYHTA

B tabnuue B.54.1 npueefeHa mMHdopmMauma 0 3HAYEHUAX YAEsIbHOro COMPOTUBEHUS ANA OnpefesieHHbIX TUMOB
rpyHTa.

M3 Tabnuubl B.54.2 BUAHO, 4TO yAesbHOE COMPOTUB/IEHNE MOXET U3MEHATbLCS B 3HAYMTENIbHOW CTENEeHn Ans Toro
XXe camoro Tuna rpyHTa.

Tabnuuya B.54.1 — YgenoHoe conpoTuBAeHne AN pas/NyHbIX TUMNOB rpyHTa

Buga rpyHta YpensHoe conpoTtusnexHve, OM M
Bonotucran 3emns OT Heckonbknx eaunHuy o 30
Anntosuii 20— 100
MeperHoit 10— 150
BrnaxHbIin Topd 5—100
Msrkasa rnnHa 50
V3BecTkoBas rnHa v yrnjoTHEHHasa rnvHa 100—200
KOpckuii meprenb 30—40
FNYHUCTBIN Necok 50—500
KpeMHuCTbIl necok 200—3000
[onbli KAMEHHbIA TPYHT 1500—3000
KaMeHHbI TpyHT, MOKPbITLIA Nyrom 300—500
MSArkniA N3BECTHSK 100—300
YNAOTHEHHbI N3BECTHAK 1000—5000
MopucTblli N3BECTHAK 500— 1000
Kpuctannuueckuii cnaxe, 50—300
Kpuctannuyeckuii cnaHew, co cnwogom 800
[paHUT 1 NnecyaHuk B 3aBUCMMOCTWN OT NOrofbl 1500— 10 000
[paHnT N CUNBbHO N3MEHEHHBI NecyYaHunk 100—600
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Onsi NepBoro NPUGAMXEHNUs K ONpeaesieHnio CONpoTUBEHNS 3a3eM/ISIOLLErN0 3/1IEKTPOAA MOXHO NpPOM3BecTW pac-
UeT, UCMOoMb3ys CpeaHne 3HaueHusl, ykasaHHble B Tabnuue B.54.2.

OueBMAHO, YTO pacyeTbl, CAENaHHbIE UCXOAS TOJIbKO M3 3TUX 3HAYEHWiA, falOT Wb Cyry60 npubnnanTesibHoe 3Ha-
ueHue ConpoTUB/IEHMS 3a3eMsIOLLEero anekTpoaa. C NoMOLbI0 (hopMy/bl, NPUBEAEHHONR B NyHKTe B.3, NyTem naMepeHus
COMPOTMB/IEHNS BO3MOXHO OLEHWUTb CpeaHee 3HaueHue yAenbHOro COMPOTUBEHWUS TPyHTA. Takue 3HaHusi MoryT GbiTb
nofesHbl ANs AanbHeirwnx paboT, NPOBOANMbIX B @HAMOMMUYHbLIX YC/TOBUAX.

Ta6nuya B.54.2— V3meHeHne yaenbHOro ConpoTUBIEHUS A5 Pa3/INYHbIX TUMOB FPyHTa

Bug rpyHTa CpefiHee 3HayeHue yaenibHoro conpotusneHus, Om m
XXnpHas naxoTHas 3emMns, BMAXHbIA HACbIMHOW FPYHT 50
BefgHasi naxoTHas 3emns, rpasuii, rPyobIli HACLIMHOW TPYHT 500
[ONbIA KAMEHUCTbIV FPYHT, NECOK, MOHO/INTHbIE CKaslbl 3000

B.3 3azemssitowme aN1eKkTposbl, 3ary6eHHble B PYHT

B.3.1 CocTaBHbIe 4YacTu

3azemnsioline aNekTpoabl, 3arny6ieHHble B IPyHT, MOTYT 6GbiTb BbIMO/HEHbI:
- U3 CTasIN TOPSAYEro LMHKOBaHWMS,

- CTa/in B MefgHoli 060/104Ke,

- CTa/l1 C 3/1eKTPOOCAXAEHHBIM MEJHLIM NMOKPLITUEM,

HepXaBetoLlei cTanu,

- Meau 6e3 nokpbITuSA.

CoeguHeHVst Mexay pasNMyHbIMY MeTaniaMu He A0/DKHbl OblTb B KOHTakTe C rpyHTOM. He cnegyeT npuMeHATb
Apyrve mMeTasn/ibl U CNiaBbl.

MunHnmansHas TONIWVHa 1 anameTpbl ,D,ETaﬂeVI npuHuMarTca ans 06bIYHbIX PNUCKOB XMMWNYECKOro N mexaHn4yeckoro
CTapeHus. O,qHaKO 3TN pasmMepbl MOryT ObITb HeaoCTaTOYHbIMKN B CUTyauuax, rae npucyTCcTBYHT CyLLEeCTBEHHbIE PUCKU
Koppo3un. C TakuMu puckaMm MOXHO BCTPETUTLCSI B FPYHTaXx, rae LUPKY/IMPYOT 6ayxaatLine TokM, Hanpumep Bo3BpaT-
Hble MOCTOSIHHbIE 3NIEKTPUYECKME TOKU B 3/1EKTPUYECKON TAre unu B6M3N yCTaHOBOK KaTOA4HON 3awuTtbl. B 3TOM cnyyae
Heo6XoAMMO MPUHATL crneunanbHble Mepbl NPeo0CTOPOXHOCTY.

3asemnsiowme 31eKTpoabl 3ar1ybnaioT B CaMblX BAAXKHbIX YACTAX FpyHTa. OHM AO/DKHBI GbITb PACnosIOXeHbl BAAN
OT CBasIOK 0TX0Z0B, rAe BO3MOXHAa (unbTpauus, HanpumMmep, 3KCKPEMEHTOB, XUAKNX YA06PEeHNIA, XMMUYeCKUX NPOAYKTOB,
KOKCa U T. A., KOTOpble MOryT UX pa3beCcTb, N MakCUMas/ibHO AasieKO OT OXWUBJIEHHbIX MECT.

B.3.2 OueHKa COnpOoTMBIIEHNS 3a3eMJIAIOLLErO 3/1EKTPOAA

a) [opM30HTaNIbHO MPOJIOXEHHbIV Nog 3emneli NPOBOAHMUK.

ConpoTuBneHne 3a3eMnsioLLero anekTpoda R, 06pa3oBaHHOr0 ropusoHTasIbHO MPOJIOXEHHbLIM MO 3eM/ieil MpoBo-
OHUKOM (cM. 542.2.3 n Tabnuuy 54.1), npubnn3nTenbHO paccunTbiBaloT No popmyne

roe p — yAefbHOe COMpOTUBIEHUE TPYHTE, OM o M;
L — QA/vHa TpaHLleun, 3aHATOl NPOBOAHMKAMU, M.

CnepfyeT OTMETUTB, YTO ykfafika NPOBOJHMKA B TPaHLIEee U3BUIUCTbIM NyTEM He faeT 3aMeTHOro CHUXEHUS COMnpo-
TUB/IEHNA 3a3eMJIAIOLLEro 3/1eKTpoja.

MpakTyeckn 3ToT NPOBOAHUK MOHTUPYETCA ABYMS Pa3/iM4HbIMU Criocobamu:

- 3a3eM/IAWNIA anekTpos hyHAaMeHTa 3[aHus: 3a3eMaLme 3NeKTpobl YKabliBaloT B BUAE 3aMKHYTOIO KOH-
Typa no nepumeTpy 3faHus. Ero ANnHY NpyHUMAatOT paBHOM NepumeTpy 3AaHus;

- TOPV30HTa/IbHbIEe TpaHLWewn: NPOBOAHMKMA MPOKNaAbIBAIOT Nog 3eMneil Ha rnybuHe npubausutensHo 1 m B cneuu-
anbHbIX TpaHLWesX, BbIPbITbIX A5 3TON Lenu.

TpaHwwen cnegyeT 3ano/HATb HE KaMHAMW, LIJTakoM MM NoA0GHLIMM MaTepuanaMmu, a 3emsei, cnoco6Hoi coxpa-
HATb BNIAXHOCTb.

b) TMponoxeHHble NoA 3eMsel Noaochl.

[ins obecneyeHns xopoLLero KOHTaKTa AByxX NOBEPXHOCTEl C IPYHTOM CMJ/IOLIHbIE NOJOCHI CnefyeT yNoXUTb BepTu-
KanbHO (Ha pebpo).

Monockl NpokiagbiBaloT Nog 3eMseil Takum 06pa3om, 4Tobbl UX BEPXHWIA Kpall pacnonarancs npubav3nTensHo Ha
rnybuHe ogHOro metpa.
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ConpoTueneHne R NposioXeHHOro nof 3emseit 3a3eMIai0LLEero 3/1eKTpoa B BUAe NoJIOCkl HA [OCTATOUHOM rny6uHe
npu6AN3NTENbLHO PaBHO

R =0,&2.,

rae p — YyZAesbHOoe COoMnpoTuBeHNe noysbl, OM mEM;
L — nepumeTp nosockl, M.
C) 3nekTpogpl, yCTAHOBMEHHbIE BEPTUKA/IBHO MO4 3eMEN.

ConpoTuBneHne R BepTMKasbHO Pacno/ioXEeHHOro noj 3emneil 3asemnstouiero anekrtpoga (cMm. 542.2.3 u Ta-
61muy 54.1) NnpnbaM3UTENbHO paccunTbiBalOT No hopmyse

rae p — YyAenbHOe ConpoTuB/IEHWE MOYBbI, OM ¢ M;

L — [AAMHA CTePXHS WUan Tpy6bl, M.

EC/un CywecTByeT puUCK 3aMep3aHusi TpyHTa UK 3acyxu, A/IMHA CTepXHeil foMkKHa 6biTb yBeMYeHa Ha 1 v 2 m.

3HaueHne CONPOTMBEHNS 3a3EM/ISIIOLLETO 3/1IEKTPOAA BO3MOXHO YMEHbLLUUTL MyTEM COEAWHEHUS] HECKOJIbKUX BEp-
TUKasIbHbIX CTEPXHElW napasnsieflsHo, B Cllydae ABYX CTEPXHEN — Ha PacCTOsHAM ApPYr OT Apyra, paBHOM ASIMHE OAHOTO
CTEPXHS!, 1 Ha 60/bLIEM PACCTOSHUM, €C/IM NPUMEHSIOT 6osiee YeM [iBa CTEPXHS.

LOMNOSHATE/LHO YCTAHOB/EHHbIE A/IMHHbIE CTEPXHU, YUNTbIBas HEOAHOPOAHOCTb TPYHTA, MOTYT AOCTUTHYTL Fropu-
30HTA C HU3KUM WM HE3HAUUTE/IbHLIM YAEe/IbHbIM CONPOTUB/IEHUEM.

B.4 MeTannnuyeckne KOJIOHHbI B KauecTBe 3a3eM/ISIOLLNX 3/1eKTPOA0B

MeTannmnyeckne KoJIOHHbI, BXOAsLIME B META/INIOKOHCTPYKLMIO U PACNONOXEHHbIE B TPYHTE HA OnpeaeneHHol rny-
61He, BO3MOXHO MCMO/b30BaTh B KaYecTBe 3a3eM/IS0LEro a/1ekTpoaa.
ConpoTueneHne R pacnofioXeHHol nof 3emM/eil MeTasl/IMYeckoli KOJIOHHbI MPUGIM3UTENIBHO pacCUUTLIBAKOT MO

hopmyne

R =0,366flog10% ,
L a

roe L — pacnonoxeHHasi noj 3emaeit AsivHa KOJIOHHbI, M;
d — pguameTp unnuHgpa, o06pa3oBaHHOrO KOIOHHOM, M;
p — YyZAenbHoe coMpoTMBAEHME FPyHTa, OM * M.

Pspn, coeMHEHHbIX KOMOHH, PacnosioXeHHbIX BOKPYT 3[aHus, AaeT CONpOTMB/IEHWE TOT0 Xe Nopsjka, YTo W 3a3eM-
nawwWwmin anekTpos dyHaaMeHTa.

3amMoHoNMuMBaHNe B GETOH He WCK/IoYaeT BO3MOXHOCTb MPUMEHEHUS! KOJIOHH Kak 3a3eMALMX 3N1eKTPOAOB U
HecyLleCTBEHHO N3MeHSeT CONPOTHB/IEHNe 3a3eM/ISIOLLEer0 3N1eKTpoAa.
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MpunoxeHve C
(cnpaBoyHoe)

MoOHTaXx 3a3emM/IAWNX 31eKTpoa0B B hyHAameHTe U3 6eToHa

C.1 O6wwme TpeboBaHNA

BeToH, ncnonb3yemsblil A1 coopyxeHusi PyHAaMEHTOB 3aaHuid, o6nafaeT onpefeneHHoli NpoBOAUMOCTbLIO U, Kak
npasuio, 60/bLWONK NAoWaAbio CONPUKOCHOBEHNS C TPYHTOM. 03TOoMy Ans uesneld 3a3eMeHns AonyCcKkaeTcs UCnosib3o-
BaTb MeTa/l/In4eckmne a3neKTpoabl 6e3 NOKPbITUA, NOJSIHOCTbLIO 3ajesilaHHble B 69TOH, npun ycnosun, 4to 6eToOH He n3onu-
pOBaH OT rpyHTa C MOMOLLbIO CneunanbHON Tenaom3onauun unm gpyrumm cnocobamm. Ms3-za xumumyeckux n msnyeckmx
3hhekToB cTab Ge3 MOKPLITUS,, CTasIb FOPSIYEro LMHKOBaHWUA U ApYyrue MeTasl/ibl, 3aMOHO/IMYEHHbIE B GETOH Ha rny6uHy
6onee 5 cM HafeXHO 3allyLieHbl OT KOPPO3MU NPaKTUYECKN Ha BCE BPEMS CyLLeCcTBOBaHUS 3aaHusl. Takke, rae aTo BO3-
MOXHO, criefyeT 1Cnonb3oBaTb NPOBOAALLME CBOWCTBA apMaTypbl 34aHUS.

3aMoHoMYMBaHMe B 6ETOH 3a3eMASAILNX INEKTPOAOB hyHAaMEeHTa BO BpeMS MOHTaxXa 3[4aHus SBNSeTCS 3KOHO-
MUWYHBbIM peLlleHneM, NO3BOSAOLMM NONYYNThL XOPOLLMIA 3a3eMISIOLLMIA 3/1eKTPOS C 6O/bLUMM CPOKOM CNYX6bl, NOCKOJIbKY:

- 3TO He TpebyeT AONOHUTE/IbHbIX 3EMJISHbIX PaboT;

- 3a3eM/IALWNIA 31eKTPOS YyCTaHaBIMBAKOT Ha ryouHe, rae HeT oTpuuaTefibHbIX BAUSAHWIA, CBSA3AHHbIX C CE30HHbIMU
NOrofHbIMK YCI0BUSIMMU;

- obecneyrBaeTCsA XOPOLWMIA KOHTAKT C FPYHTOM;

- OxBaTbiBaeTCs (hakTMyeckn BCS MOBEPXHOCTb PyHAaMeHTa 3[4aHus, 4To MPUBOAUT K MUHMMM3ALMU MOSIHOTO CO-
NPOTUB/IEHNS 3a3EM/ISIOLLET0 3/1eKTPoaa,;

- obecneurBaeTcsi ONTUMasIbHOE YCTPOCTBO 3a3eM/IeHUsI A/11 CUCTEMbl MOJIHUE3ALLMUTI;

- C Ha4Yasla MOHTaXa 3[aHusi 3a3eM/ISLWMIA 3N1eKTPod BO3MOXHO UCMOMb30BaTh B KAYeCTBE 3a3eMJISIOLLEr0 3/1ek-
Tpoga ANA 3/1eKTPUYECKO YCTaHOBKM CTPOMNAoLWagKu.

Momumo adhdhekTa 3a3emMeHnss 3aMOHOIMYEHHbIE B GETOH 3a3eMnsioLLme 31eKTpoabl dyHAaMeHTa obecneynBaioT
Xopollyto 6a3y Ans cucTeMbl OCHOBHOTO ypaBHUBaHWSA MOTEHLNA/IOB.

Mpy MOHTaXKe 3aMOHOJIMYEHHbIX B GETOH 3a3eM/SAKLWMX 3/1EKTPOAOB hyHAAMEHTa npeanaraeTca BbINOMHATL cle-
Aylouime yKkasaHus 1 pekoMeHaaumu.

C.2 ipyrue coo6paxeHns no npuMeHeHuo 3aMOHO/IMYEHHbIX B GETOH 3a3eM/1AI0LWMX 3/1EKTPOAOB
dyHoameHTa

ECnM (pyHAAMEHT 3aaHnsi He06X0AMMO MOHOCTLIO 3aWUTUTL OT NOTEPU TEM0BOK IHEPrn C MOMOLLbIO U30NSALMK
U3 HEeMpOBOASALMX MATEPUasioB UM ecnn DyHAAMEHT LO/KEH UMETb TMAPOU30NSALMIO, NPUMEHSIIOT, HanpuMep, nnacT-
MaccoBble SINCTbl TONLWWHON 6onee 0,5 MM; UCNONb30BaHWE MPOBOAALLMX YaCTel B KAUECTBE 3a3eM/ISIOLLErO 3/1EKTPOAA
HeaPeKTMBHO. B aTux ciyvasix MeTan/iMieckylo apmMaTypy AonyckaeTcs NpUMeHsTb A1s 3alWUTHOrO0 ypaBHUBAHUS MO-
TEHUMA/OB, a B LeNsX 3a3eM/eHns crefyeT NpUMeHsTb ApPYroe YCTPOCTBO 3a3eM/eHnsl, HanpyMep 3aMOHO/IMYEHHbIE B
6ETOH 3a3eM/IsAL e 3NeKTPOAbl (DYHAAMEHTA, PACMOIOKEHHbIE HUXE WU30/MPOBAHHOMO (hyHAAMEHTA, WM YCTPONCTBO
3a3eM/ieHns1 BOKPYT 34aHusl, Unu 3arny6ieHHbie B rpYHT 3a3eMsoLne a1eKTpoabl yHaaMeHTa.

C.3 KOHCTpYKUMS 3a3eM/ISIIOLLNX 3MIEKTPOA0B (PyHAaMeHTa 13 6eToHa

C.3.1 Ana 6eTOHHbIX (hyHAAMEHTOB 6€3 MeTal/IM4YeCcKol apMmaTypbl KOHCTPYKLMSA 3aMOHO/TMUYEHHbIX B GETOH 3a3eM-
NALWMUX 31EKTPOAOB (hpyHAAMeHTa [0/KHA COOTBETCTBOBAaTL TUMY M pasMepam dyHAaameHTa. [peanoyteHne cnegyet
OoTAaBaTb 3aMKHYTbIM KOJ/IbLEBbIM KOHCTPYKUMAM, COCTOALWMM K3 OAHOTO WM HECKO/IbKUX KOJel, WM NPsiMOYroflbHbIM
KOHCTPYKLMSM C NIMHeliHbIMK pa3Mmepamu 4o 20 m.

C.3.2 Yt06bl n3bexarb CHMWXeHUA (MeHee 5 cM) pacCTOAHWUS [0 TPyHTa 3aMOHOJIMYEHHbIX B 6ETOH MPOBOJIOYHbIX
3/M1eKTPOA0B, MPUMEHAIT cneunansHele cpefcrtea. ECnn B kayecTBe 3/1€KTPOLOB UCMOJb3YHOT Nosocy, TO ee Heob6XxoANMOo
3ahmMKcnpoBaTh OTHOCUTENBHO Kpast TakMm 06pa3om, 4YTobbl n3bexarb o6pasoBaHMs nosocTeli 6e3 6eToHa Nog NosI0Coi.
Ecnv npucyTcTBYET apmartypa, NpoBOI0YHbIE 3/1EKTPOAbI AO/DKHbI OblTh CKPENneHbl C Hell ¢ NPOMeXyTKaMmn He 6onee 2 M.
CoeguHeHNs BbINOMHAKT B COOTBETCTBUM € 542.3.2. MpuMeHeHna KAVHOBbIX CoeAnHuTenen cnegyet nsberatb.

C.3.3 ¥ 3aMOHO/INYEHHbIX B 6ETOH MPOBOJIOYHbIX 3/1EKTPOAOB BbINOMHAKOT MO KpainHel Mepe OAWH BbiBOA ANS HAKO-
HEYHMKa 415 KaK[0ro 6€TOHHOro afieMeHTa 34aHua 415 COefMHEHUS C 3/1eKTPUUYECKONW CUCTEMON 3[4aHUSA C COOTBETCTBY-
toweli Toukoli coeAnHeHNsa (Hanpumep, C FNaBHON 3a3eMASIOWEeNR WINHOM), UKW JO/MKHO BbiTb OKOHYaHWe B CleunabHOM
COeVHUTENIbHOM 3aXWMe, 3a/10KEHHOM B MOBEPXHOCTb GeToHa A5 coefuHeHus. B Touke coefuHeHUs BblBOA ANA Ha-
KOHeYHMKa JO/MKeH 6bITb AOCTYNEH A5 06CNYXNBaHUSA Y N3MepPEHWIA.

[nsa cuctembl MONHME3ALWNTBI U ANA 34aHWIA CO cneunanbHbIMU Tpe6oBaHUAMN OTHOCUTENbHO 060pYA0BaHUSA UH-
dhopMaLMOHHbIX TEXHOOINIA, TpebyeTcs 60/1ee 0AHOTO BbiBOAA 418 HAKOHEUYHMKa 3a3eMsoLLero anekTpoga pyHgameH-
Ta, Hanpumep ANA NPOBOAHMKA TOKOOTBOLA CUCTEMbI MOJTHME3ALLUTDI.

[na coeguHeHnii B hyHAAMEHTE, NPOJSIOXKEHHbIX B FPYHTE BHE 6GETOHHOro oyHAameHTa, Heo6XxoAuMo yyecTb BO3-
MOXHOCTb KOPPO3WM CTasibHbIX NPOBOAHMKOB (cM. C.4). na Takux coeAMHeHWli peKkoMeHAyeTCs, YTOObl OHWM BXOAUIN B
6eTOH B Npegenax 3faHvs UM CHapyXu Ha COOTBETCTBYIOLLEW BbICOTE Haf YPOBHEM 3eM/in.
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C.3.4 MuH/MasbHyI0 nioLwaab NonepeyHoro CevyeHns 371eKTpPoLoB, BKYaA BbIBOAbI A1 HaKOHeYHuKa, Bblbupa-
0T B COOTBETCTBUM C Tabnuueit 54.1. CoefnHEHNS A0/KHbI OblTb HALEXHBIMU U C COOTBETCTBYHOLUMU 3NEKTPUYECKUMU
xapaktepuctukamu (cm. 542.3.2).

C.3.5 MeTtannuueckyto apmatypy yHgameHTa 34aHusi BOSMOXHO UCMNO/b30BaTh B Ka4ecTBe 3sieKTpohda npu ycno-
BUW, YTO COefIMHEHUS YOB/ETBOPAIOT TpeboBaHnsaM 542.3.2. MasHble coeuHEeHNs A0NYyCKaTCA TOSIbKO C paspelueHus
rNMaBHOrO MHXeHepa (apxuTeKkTopa) NPoeKkTa Ha OCHOBaHUW aHann3a KOHCTPYKUMKW 3paHus. CoefuHEeHUs, BbINOSIHEHHbIE
TOMbKO C MOMOLLbIO BA3aNbHON CTaNibHOM NPOBOJIOKM, M3-3a OTCYTCTBUSA HALEXHOro KOHTaKTa He AOMyCKalTCH, HO MOryT
noaxoAauTb Anst o6ecneyeHns 3M1eKTPOMarHUTHOW COBMECTUMOCTU MHPOPMAaLMOHHbIX TEXHONOMMA. HanpskeHHyo apma-
TYpy He criefyeT UCnosib3oBaTb B KA4eCTBe 3a3eM/IAoLero afiekTpoa.

Ecnu cBapeHHble CeTku, caenaHHble M3 NPOBOJIOKM MEHbLUEro guameTpa, NPUMEHSAT A8 apMUpoBaHusA, TO KX
BO3MOXHO MCMNO/Ib30BaTb B KAYEeCTBE 3/1eKTPOA0B, EC/IN OHW HafeXHO COeAnHATCA 6onee Yem B OAHOV TOYKE C BbIBOAOM
ONA HaKOHeYHMKa WM APYrMMU 4acTaMu  3a3eMisioLlero anekTpoja, 4tobbl ob6ecneunTb MO KpaiHeill mepe Ty xe ca-
Myl0 niowagb NonepeyHoro cevyeHus, kak ykasaHo B tabnuue 54.1. MyuHUMasbHbIl guameTp OTAebHbIX NPOBOJIOK Taknx
CeTOK — He MeHee 5 MM C YeTbipbMS COeAUHEHUSIMU MeXAY BbIBOAOM [/ HAKOHEYHVKA U CEeTKOM B pas/MyHbIX TOYKax
KaK[,0l CeTKN.

C.3.6 CoegunHeHve 3N1EKTPOAO0B He AO0MNYyCKAaeTCA BbIMNOMHATbL TPAH3UTOM MeXAy Pas/IMYHbIMU YacTAMU NPOTAXKEH-
HbIX (DyHAamMeHTOB. B aTom cnyyae ans obecneyeHns HeobXOANMbIX 3/IEKTPUHECKUX COEAUHEHNI COeUHNTENN yCTaHaB-
nBatoT BHe 6eToHa.

C.3.7 3aMOHONMNYEHHbIE B 6ETOH 3a3eM/IAoWmMe 3NeKTpPoabl hyHAaMmeHTa OTAe bHbIX 0nop (Hanpumep, nNpu cTpou-
TenbcTBe 60MbLUNX NOMELLEeHN), AO/MKHbI OblTb COeANHEHbI C 3aMOHOTMYEHHBIMU B 6ETOH 3a3eM/IAIOLWUMN 31eKTpoaamMm
dyHAaMeHTa Apyrux ornop C NpUMEHeHWeM COOTBETCTBYIOLWMX 3a3eM/AIWMX NMPOBOAHMKOB. [pn pasmMeLleHnn Takux
coefviHeHui B rpyHTe cm. C.4.

C.4 Bo3MOXHble NPo6/1eMbI KOPPO3UW [/151 APYTUX 3a3eMJ/IEHHbIX YCTAHOBOK, PaCMOIOXEHHbIX CHaPYXW
3aMOHOJ/IMUYEHHBIX B 6ETOH 3a3EM/ISIOLLUX 3/1EKTPOAOB hyHAaMeHTa

CnegyeT yuuTbiBaTb, 4TO 06blyHasA cTanb (6€3 MOKPLITUS WM FTOPSYero LUHKOBAaHWSA), 3aMOHOMNYEHHas B GETOH,
obnafaeTt 3NEKTPOXMMUYECKUM MOTEHLUAIOM, PaBHbIM MeAaw, 3arny6/1eHHOW B rpyHT.

CnepoBaTtenbHO, CyLWecTByeT 0NacHOCTb 3/1IEKTPOXUMUYECKON KOPPO3WUK C APYTUMI 3a3eMIAILWUMN 3/1eKTpogami,
BbIMO/IHEHHbIMUW U3 CTaN U 3arny6aeHHbIMW B TPYHT B6/IM3M dhyHAAMeHTa 1 COeNHEHHbIMMW € 3a3eMNSIOLWNM 3/1EKTPOLOM
pyHAaMeHTa, 3aMOHO/IMYEHHbIM B OETOH. DTOT 3PPEKT MOXHO Takxe Habnwaatb AN8 apMUPOBaHHbIX (DYHAAMEHTOB
601bLWINX 30aHUNA.

Hukakoli CTasbHOI 3NeKTpos He criefyeT ycTaHaBIMBaTb B IPyHTe B6/IM3M GETOHHOMO pyHAaMeHTa, KpoMe 3/1eKTpo-
[0B, N3rOTOBJ/IEHHbIX U3 HEPXaBEKLWENn CTan nnm 4pyruM cnocobom € XOpoLLen 3awmToil oT Bnarn. Fopsiyee LMHKOBaHme,
oKpacka uau apyrne nofo6Hble MOKPLITUS HEAOCTATOYHbI AN1A 3TUX Uenei. JonoNHUTEebHblE 3a3eMISIOLINE 3/IEKTPOAbI
BOKPYT M OKOJI0 Takux 34aHuii He cnefyeT U3roTaBAuBaTb U3 CTa/IM FOPAYEro LMHKOBaHNA AN obecneyeHnss JOCTaToO4HOro
CpoKa cnyX6bl 3TOI YacTu 3a3emMnnuTens.

C.5 OKOH4YaHMe paboT MO MOHTaXY 3a3eMSAIWMX 3/IEKTPOAOB B (hyHAaMeHTe 13 6eToHa

C.5.1 MNocne NoaroToBKW 3/1EKTPOAOB UMM COeANHEHHON apMaTypbl Nepes 3aMBKO 6eToHa KBaaMuLMpoBaHHoe
Lo 0683aH0 NOAIOTOBUTL COOTBETCTBYHOLLME AOKYMEHTbI. JJOKYMEHTbI AO/MKHbI COAEPXaTb onucaHune, nnaHbl u ortorpa-
by 1 GbITb BK/IIOYEHBI B COCTAB OCHOBHOIO KOMMJIEKTA [AOKYMEHTOB 3/1EKTPUYECKOi ycTaHoBKM (cM. TOCT P 50571.16).

C.5.2 BeToH, NpuMeHsieMblil g PyHAaMeHTa, AO/HKEH codepXaTb He MeHee 240 kr uemeHTa Ha 1 M3 6eToHa. Y
6eToHa fo/mKHa OblTb COOTBETCTBYIOWAA MOMYXUAKAA KOHCUCTEHUMA, YTOObl 3amnofiHUTL BCE NOJIOCTU, Pacno/IOXEHHbIE
HWXEe 3/1eKTPOA0B.
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MpunoxeHve D
(o6s13aTENIBHOE)

PacueT KoagppumumeHTa Kk no 543.1.2 (cm. Takke TOCT P M3K 60724 nFTOCT P M3K 60949)

KoathhmumneHT K paccunteiBaloT no hopmyne

«— [o@r0) TP,

P+0, T

roe Qc o6bemMHasn Tens0eMKocTb MaTepuana nposogHuka npu 20 °C, Ix/°C » MM3;
P Be/IMYMHa, obpaTtHas TemnepaTtypHoOMy KO3(h(ULMEHTY yaesibHOro conpoTusaeHns nposogHuka npu 0 °C, °C;
P20 yAenbHOoe 3/1IeKTpMYEeCcKoe ConpoTuBeHe matepuana nposogHuka npu 20 °C, OM * Mm;
0. HayanbHaa TemnepaTtypa nposofHuka, °C;
of KOHe4yHas TemnepaTtypa nposogHuka, °C.

Tab6nuuya D.54.1 — 3HavyeHMs napaMeTpoB ANS pa3/IMYHbIX MaTepuanos

(Oc(P+20)
Martepuan pa, °C Qca, [Hx/°C mvm3 p20a, OM =MM v P20
AYIS [ Mv2
Meap 234,5 3,45 m10"3 17,241 - 10~-6 226
ANOMUHNIA 228 2,5 +10"3 28,264 + 10“6 148
Cranb 202 3,8 «10~3 138 « 10“6 78

a 3HayeHua npuHATbl No FOCT P M3K 60949.

Tab6nuuya D.54.2 — 3HayeHne koadhpuumeHTa K Ana M30MPOBaHHBIX 3aLMTHbIX NPOBOAHUKOB, HE AB/SIOLWMNXCS XW-
noi kabens v He NPOMOXEHHbIX COBMECTHO C ApYrMMu Kabensamm

MaTepuan npoBoAHMKa
Temnepatypa, °Cb

M3onauns npoBogHMKa Megb AntoMuHniA Cranb
HauanbHasn KoHeuHasn 3HaueHus K°
70 °C tepmonnact (PVC) 30 160/140a 143/133a 95/883 52/493
90 °C tepmonnact (PVC) 30 160/140a 143/133a 95/88a 52/493
90 °C cwunTblii nonmatuneH (XLPE) 30 250 176 116 64

Unn aTuneHnponuneHosas pesnHa (EPR)

60 °C peakTonnact 30 200 159 105 58
[sTuneHnponuneHosasa pesnHa (EPR)]

85 °C peakrtonnacTt 30 220 166 110 60
[@TnneHnponnneHosas pesnHa (EPR)]

185 °C cunMkoHoBas pesunHa 30 350 201 133 73

3 HmkHee 3HaveHne gaHo ansa MNBX-nsonsauymm npoBogHMKOB cevyeHmeM 6onee 300 mMm2.
b MpegenbHble TeMnepaTypbl 418 U301ALUMU Pas3MyHbIX TUNOB npuBedeHbl no FTOCT P M3K 60724.
c PopmMyny pacyeta K CM. B Ha4yasie NPUIoXeHUs.
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Ta6nuua D.54.3 — 3HauyeHne KO3MPUUMEHTA K AN HEU30NMPOBAHHbLIX 3aLUTHLIX MPOBOAHMKOB, HAXOASLLIMXCA
B KOHTaKTe C 060/104K0I Kabensl, HO MPOJIOXEHHbIX HE B 06LLEM My4Ke C ApYruMn Kabensmu

Matepuasn npoBOAHMKA

Matepuan 060/104kn Temneparypa, “Ca

Megb ANOMUHWIT Crasnb
kabens
HauvanbHasn KoHeuHasn 3HayeHnsa Kb
Tepmonnact (PVC) 30 200 159 105 58
MonuatnnexH 30 150 138 91 50
CSPC 30 220 166 110 60

3 MpepensHble TeMnepaTtypbl 419 U30MALUA pas/InYHbIX TUNOB npueegeHbl no FOCT P M3K 60724.
b ®opMyny pacuyeTa K CM. B Hauasnie NpunoXeHus.
¢ CSP — xn10pcynbMpoBaHHbIA NONITUNEH.

Ta6nuua D.54.4 — 3HaueHne koadhpuLUMEHTA K ANS 3aLUTHLIX NMPOBOAHVKOB, AB/SIOLMXCS XUOK Kabens uam npo-
NOXEHHbIX B OAHOM My4Ke C APYrMMu KabensMmu Uam U3onnmpoBaHHbIMKU NPoBoAaMM

MaTepuan nposoAHMKa
Temnepartypa, °Cb

M3onaunsa nposogHuKa Megb ANOMUHNIA Cranb
HayvanbHas KoHeuHas 3HaveHust K°

70 °C Tepmonnact (PVC) 70 160/140a 115/103a 76/68a 42/37a
90 °C tepmonnact (PVC) 20 160/140a 100/863 66/573 36/31a
90 °C peaktonnact (XLPE unn EPR) 20 250 143 94 52
60 °C peakrtonnact (EPR) 60 200 141 93 51
85 °C peakrtonnact (EPR ) 85 220 134 89 48
185 °C cunukoHoBas pesnHa 180 350 132 87 47

a HnuxHee 3HaveHne gaHo ansa MNBX-u3onaumMm NpoBOAHUKOB ceveHnem 6osiee 300 mm2.
b [pefenibHble TeMnepaTypbl 418 U30NALUK pas3finyHbIX TUNOB npusegeHsl no FTOCT P M3K 60724.
c dopmyny pacyeta K CM. B Hayasie NpUIoXeHus.

Tab6nuuya D.54.5— 3HayeHne KoahpuLmMeHTa K AN 3aLMTHbIX NPOBOAHMKOB, TakuxX Kak Mmetasnsimyeckas 6poHsa kabe-
nsa, metannuyeckas 060n04ka kabens, KOHLEHTpUYeckne NPOBOAHUKA U T. M.

Matepuan npoBojHuKa
Temnepartypa, °Ca

M3onaumnsa nposogHMKa Megb  ANOMUHWIA Crasb
HayvanbHas KoHeuHasn 3HaveHus K°
70 °C Tepmonnact (PVC) 60 200 141 93 51
90 °C tepmonnact (PVC) 80 200 128 85 46
90 °C peaktonnact (XLPE win EPR) 80 200 128 85 46
60 °C peaktonnact (EPR) 55 200 144 95 52
85 °C peaktonnacT (EPR) 75 220 140 93 51
MUHepanbHas TepmonnactmyHasa (PVC) obonoykab 70 200 135 — —
MUHepasbHas 6e3 060104kM 105 250 135 — —

a lNpepensHble TemMnepartypbl 4159 U30NAUUA pasnyHbiX TUNOB npueegeHsl no FOCT P M3K 60724.

b YKa3aHHble Be/IMYMHbI AONyCKaeTCa NPUMEHATb A8 HEU30ANPOBAHHbLIX NPOBOAHUKOB, AOCTYMHbLIX ANSA NPUKOC-
HOBEHWSA MM HaXOAALWMXCA B KOHTaKTe C roplounMmn matepuanamu.

c Popmyny pacyeta K CM. B Ha4asie NpUIOXKeHUs.
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Ta6nuua D.54.6 — 3HauyeHne koapuULMEHTA K A1 HEM30/IMPOBAHHbLIX MPOBOAHMKOB, KOTAa yKkasaHHble Temnepary-
pbl HE CO3AaK0T Yrpo3bl NOBPEXAEHNS HAXOAsLWMXCs B6NU3N MaTepuanos

Matepuan npoBOAHMKA

Ha- Megab ANOMUHWIA Crasnb
VR— YyanbHas
NpUMeHeHUst Temne- MakcumansHasn MakcumasnbHas MakcumanbHas
patypa, Temnepatypa Temnepartypa Temnepatypa
°C (koHe4Has K (koHeuHas K (koHeuHas K
Temnepartypa), °C TemnepaTtypa), °C Temnepartypa), °C
OTKpbLITO 1 Ha 30 500 228 300 125 500 82
orpaHnyeHHbIX
yyacTtkax
HopmarsibHble 30 200 159 200 105 200 58
ycnosus
Moxapoonac- 30 150 138 150 91 150 50
Hbl€ 30Hbl
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MpunoxeHve OA
(cnpaBoyHoe)

CBefieHNs1 0 COOTBETCTBMU CCbIJIOYHbIX HaUMOHa/IbHbIX M MEXIOCyAapCTBEHHbIX CTaHAAPTOB
MeXAyHapoAHbIM cTaHAapTam, UCMO/Ib30BaHHbIM B KAUeCTBE CCbIJIOYHbIX B MPUMEHEHHOM
MeX[yHapoaHOM cTaHgapTe

Tabnuuya [OA1

O603HayYeHne CCblIIOYHOTO

HalWnoHanbHOro, Crenexb O603Ha4YeHne 1 HauMeHoBaHWe CCbIIOYHOro MeXAyHapoaHOoro ctaHgapta
COOTBETCTBUA

MeXrocyaapCTBeHHOro ctaHgapta

FOCT 33542—2015 MOD IEC 60445:2010 «OcHoBonosarawwme npuHUMNb 1 NPUHLANGI

(IEC 60445:2010) 6e3onacHOCTV ANs uHTepdenca «4yenoBeKk-MallnHa», BbINOSIHEHNE
n naeHtTudpmkauns. NaeHtndukaums BbiBOLOB 060pyL0BaHUSA, KOH-
LOB NPOBOAHNKOB 1 NMPOBOAHUKOB»1)

FOCT IEC 61439-1—2013 HOT IEC 61439-1:2011 «YcTpoiicTBa KOMMJ/IEKTHbIE HW3KOBO/bTHbIE pac-
npegenexHns nynpasneHns. Yactb 1. O6wumne npasunax?2)

FOCT IEC 61439-2—2015 HOT IEC 61439-2:2011 «YcTpoiicTBa KOMMJ/IEKTHbIE HW3KOBO/bTHbIE pac-
npegenexHvs v ynpasneHuns. YacTb 2. YcTpoicTBa pacnpegeneHmsa v
ynpaBAeHNs 3/1EKTPO3HEPTrnen»3)

FOCT P 50571.4.41—2022/ OT IEC  60364-4-41:2017  «3NEeKTPOYCTaHOBKA  HW3KOBOJIbTHbIE.

M3K 60364-4-41:2017 YacTtb 4-41. 3awuTa gna obecneyeHns 6e3onacHocTu. 3awmta ot
NopaXKeHNs 3NeKTPUYECKUM TOKOM>»

FOCT P 50571.4.44—2019 MOD IEC 60364-4-44:2007 «DNEKTPOYCTaHOBKN HN3KOBO/IbTHbIE.

(M3K 60364-4-44:2007) YacTb 4-44. 3awmTa gns obecneveHms 6e3onacHoCcTu. 3awurta oT pes-
KMX OTK/IOHEHWI HaMPSHXKEHNS W 3/1EKTPOMArHUTHbLIX BO3MYLLEHWA»

FOCT P 50571.5.51—2013/ T IEC 60364-5-51:2005 «3n1eKTpoyCTaHOBKMN HU3KOBOSIbTHbIE. YacTb 5-51.

M3K 60364-5-51:2005 BbI60p 1 MOHTaX anekTpoobopyaosaHus. ObLime TpeboBaHNs»

FOCT P 58698—2019 MOD IEC 61140:2016 «3awuta OoT NopaxXeHUss anekTpuyeckum Tokom. O6-

(M3K 61140:2016) LLMe NOJIOKEHUA 1A S/IEKTPOYCTAaHOBOK M 3/1EKTPO06OPYA0BaAHUA»

FOCT P 59789—2021 MOD IEC 62305-3:2010 «MonHuesawmta. Yactb 3. dusmueckoe noBpex-

(M3K 62305-3:2010) AeHNe KOHCTPYKLMIA M ONacHOCTb A8 XU3HU»

FOCT P M3K 60724—2009 HOT IEC 60724:2000 «[pegenbHble TemnepaTypbl 31EKTPUYECKNX kKabenei
Ha HOMUHanbHoe HanpsbkeHne 1 kB (Um= 1,2 kB) n 3 kB (Um= 3,6 kB)
B YC/IOBUAX KOPOTKOIO 3aMblKaHUS»

FOCT P M3K 60949—2009 HOT IEC 60949:1988 «PacueT TepMnyeckn A0NYyCTUMbIX TOKOB KOPOTKO-
r0 3aMblKaHMA C y4eTOM HeaamabaTuyeckoro Harpesax

FOCT P M3K 61534.1—2014 HoT IEC 61534-1:2011 «Cuctembl WnHOMNpoBogoB. YacTb 1. O6wwme Tpe-
60BaHNA»

MpumeuaHue — B HacToAWwel Tabnuue MCNOMbL30BaHbI ClefyloLine yCnoBHble 0603HaYeHNs CTeneHn cooT-

BETCTBUA CTaHAApPTOB:
- FOT — ngeHTUYHbIE CTaH4apThl;
- MOD — moguduumpoBaHHble CTaHaapThbl.

1) 3ameHeH Ha |IEC 60445:2021 «OCHOBHble NpUHUUNGLI 1 NpaBuna obecnevyeHms 6e3onacHOCTU ANSA UHTepdei-
ca «4yenoBeK-MallnHa», MapkupoBka v naeHtudukaumsa. aeHTudukauma BbIBOLOB 371€KTPOOOOPYAOBaHNSA, OKOHEUHbIX
YCTPONCTB NPOBOAHMKOB M CAMUX NPOBOAHWUKOB.

2) 3ameHeH Ha IEC 61439-1:2020 «YcTpoicTBa KOMMEKTHblE HU3KOBO/IbTHbIE pacnpefeneHns u ynpaBneHus.
YacTtb 1. O6wme TpeboBaHmsA».

3) 3ameHeH Ha IEC 61439-2:2020 «YcTpoiicTBa KOMMJIEKTHbIE HW3KOBOJ/IbTHbIE pacnpefeneHnss 1 ynpasieHus.
YacTb 2. CnoBble KOMMNNEKTHbIE YCTPOICTBA pacnpefeneHns v ynpaBneHns».
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[1] WNCO/M3K 30129:2015 VHpopMaunoHHasa TexHonoruss. CucTembl BblpaBHMBAHUA NOTEHUMaANoB AN
TeneKoOMMYH/UKaLWOHHOro 060pyfoBaHMA B 34aHUMAX W APYTUX COOPYXEHUAX
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other structures)

[2] M3K 60909-0:2016 TOKM KOPOTKOr0 3aMblkaHua B CUCTEeMax TpexdasHOro NepemMeHHOro Toka.
YacTb 0. PacyeT TOKOB (Short-circuit currents in three-phase a.c. systems —
Part 0: Calculation of currents)

[3] M3K 60417-DB-12M.2002 paduyeckne ob603HavYeHUss, NpUMeHsemMble Ha obopyaoBaHuMn. 12-mecsayHas noga-
NUCKa Ha UHTEepaKkTMWBHYK 6a3y AaHHbIX, BKAWYawwyl Bce YyacTum M3K 60417

(Graphical symbols for use on equipment — 12-month subscription to online
database comprising all parts of IEC 60417)

YAK 696:006.354 OKC 29.020

KnwoueBble cnosa: PEL-npoBogHWK, PEM-npoBogHuK, PEN-npoBOAgHUK, 3alWUTHbIA npoBogHuk (PE), 3awut-
Hblli 3a3eMNAWMNIA NPOBOAHUK, 3ALUTHLIA NMPOBOAHWMK YpaBHMBAHUS MNOTEHLMANO0B, 3a3eMasLee yCTPOn-
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