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[lpeaucnoBue

Llenn n npuHumMnel ctaHaapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 nekadbps 2002 r. Ne 184-P3 «O TeXHUUECKOM perynmpoBaHnny, a npasuna npuMeHeHuns HauMoHanbHbIX
ctaHgapToB Poccumnckon degepaumm» — FOCT P 1.0—2004 «CtaHpgapTtunsauyna B Poccunckon ®epgepaumn.
OCHOBHbIE NOMNMOXEHUAY

CBepneHUA o cTaHaapTe

1 NMOAIrOTOBINIEH MoCKOBCKMM MHCTUTYTOM 3Heprobe3onacHoCTU U sHeprocbepeXeHnst Ha OCHOBE
CODCTBEHHOIo ayTEHTUYHOro NepeBoaa Ha PpyCCKUN A3bIK MeXAYHapOAHOro cTaHAapTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum komMuTeToM no ctaHaapTtmsaumum TK 337 «3nekTtpuyeckme ycTaHOBKA 34a-
HUAW»

3 YTBEPXXOEH N BBEAEH B OENCTBUWE MMpukazom deaepanbHOro areHTcTsa no TEXHUYECKOMY
perynupoBaHuio n metponornm ot 13 gekabpa 2011 r. Ne 926-cT

4 HacTtoawmn ctaHgapT naeHtTudeH mexayHapogHomy ctaHgapTty MOK 60364-5-54:2002 «9nekTpu-
yeckme ycCcTaHOBKW 3aaHUN. — YHacTb 5-54: BbIOOp M MOHTaX 3MekTpoobopyaoBaHUs — 3aszeMnstoLlme
YCTPOWUCTBA, 3allUTHbIe NPOBOAHMKA M NPOBOAHUKN ypaBHUBaHUA noteHuuanos» (IEC 60364-5-54:2002
«Electrical installations of buildings — Part 5-54: Selection and erection of electrical equipment — Earthing
arrangements, protective conductors and protective bonding conductors»).

HaunmeHoBaHMe HacTodwero ctaHgapta MSMeHeHo OTHOCUTENTbHO HAaUMMEHOBaHUA YKa3aHHOro MeXxAay-
HapoaHOro ctaHgapTa Aans npuBeaeHUs ero B COOTBETCTBME C BHOBb MPUHATBHIM HAUMEHOBAHUEM CEPUU
ctaHgapToB M3K 60364.

[Tpy NpUMeHeHN HacTosALWero cTaHaapTa pekoMmeHayeTCcs UCMONb30BaTbh BMECTO CChITOYHBLIX MeXAay-
HapodHLIX CTaHOAapPTOB COOTBETCTBYOLWME UM HaUWoHanbHble ctaHaapTel Poccuinckon deagepauii U MeXro-
CydapCTBEHHLIA cTaHOAapT, CBeAeHUs1 O KOTOPbLIX NpUBeaAeHbl B ACNONHUATENLHOM npunoxeHun A

5 BSAMEH TOCT P 50571.10—96 (MOK 60364-5-54—80), FOCT P 50571.21—2000
(MOK 60364-5-548—96)

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOpMalUOHHOM yKa3amerne «HayluoHalnbHbIe cmaHoapmbi», @ mekcm U3aMeHeHUU U rornpaeok — 8 exe-
MeCAYHO u3dasaeMbiX yKazamenax «HauuoHanbHble cmaHOapmel». B criyyae rniepecmompa (3amMeHbi) unu
OMMeHbI Hacmosuwe2o0 cmaHoapma coomeemcemesyroujee yeeodomrneHue byoem ornybiiukoeaHo 8 exxeMecsiy-
HO U30asaeMoM UHGOpMaUUOHHOM YyKazamesne «HauyuoHanebHbie cmaHOapmebl». Coomeemcmeyroujas
UHpOopMaylUs, yeeOoOMIIeHUEe U meKcmbl pa3Melyaromcss makxe 8 UH@opMaUyUuoHHoU cucmeme obuieao
r10J1b308aHUss — Ha obuyuanbHOM calume @eoepalbHO20 a2zeHmcemea o MexHU4YeCKoMYy peaynupogaHUuro U
Memporsio2uu 8 cemu VIHmepHem

© CrtaHpgapTtuHdopm, 2013
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MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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MOK 60364-5-54:2002

HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

AJIEKTPOYCTAHOBKN HU3KOBOJIbTHDBIE
acTtb 5-54

BbiGop U MOHTaX 3aneKkTpoobopyaoBaHUA.
3azemMnsaOLiMe YCTPOUCTBA, 3allUTHbIe NPOBOAHUKU U NPOBOAHUKU YpaBHUBaHUA NOTEHLNANOB

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

IlaTta BBeaeHna — 2013—01—01

541 OOwue cBegeHUNA

5411 ObnacTb NnpUMeHeHuUA

HacTtoawunin ctangapT yctaHaBnMBaeT TpeboBaHNA K 3a3eMNAOLW MM YCTPOUCTBaM, 3alUTHLIM NPOBO-
HUKaM U 3aLLUTHBIM NMPOBOAHMKAM YpaBHUBAHUA NOTEHLMAaNoB, MCNoNb3yeMbiM Ana obecnevyeHnsa besonac-
HOCTW B 3NEKTPOoyCcTaHOBKaXx.

541.2 HopMaTUBHbIE CCbINKA

[TepevncneHHble HUXKe CChINTOYHbIE AOKYMEHTHI SIBASAOTCA 0ba3aTernibHbIMUA NPU MPUMEHEHNN HACTOS-
Lero ctaHgapTta. Anga gaTMpoBaHHbLIX CChINTOK NPUMEHSIETCS TONbKO YKasaHHOe nsgaHue CoOTBEeTCTBYIOLLEro
HOPMAaTUBHOIO ACKYMeHTAa. [ns HegaTUpOoBaHHLIX CChINOK NPUMEHSIETCH nocneaHee U3gaHne CoOOTBETCTBYIO-
LLlero HOpMaTUBHOIO AOKYMEHTA.

MOK 60050 (195) MexayHapoaHbIN 3NeKTpoTeXHUYecku cnoBapb. Hacte 195. 3azemMneHme 1 3alu-
Ta OT nopaxeHna anektpudecknum Tokom (IEC ©60050-195, International Electrotechnical Vocabulary —
Part 195: Earthing and protection against electric shock)

MOK 60287-1-1 Kabenun anekrpuyeckme. BblvncneHme HoMmuHanbHoro toka. Yacte 1-1. YpaBHeHUS
HOMWHaNbHbIX TOKOBLIX Harpysok (npun 100 %-HoMm kospduumeHTe Harpysok) 1 pacdet notepb. O0LWKMe nono-
xeHna (IEC 60287-1-1, Electric cables — Calculation of the current rating — Part 1-1: Current rating
equation (100 % load factor) and calculation of losses — General)

MOK 60364-4-41 OnekTpudeckme yctaHOBKM 3aaHUMA. HacTtb 4-41. 3awmTta ana obecneveHus 6e30-
nacHocTn.  3awmta  OoT  3anektpudeckoro  ypapa  (IEC 60364-4-41, Low-voltage  electrical
installations — Part 4-41: Protection for safety — Protection against electric shock)

MO3K 60364-4-43 JOnektpuyeckme yctaHOBKM 3aaHuMn. HacTtb 4-43. 3awmta ana obecneveHust 6eso-
nacHocTu. 3awuTta oT cBepxTokoB (IEC 60364-4-43, Low-voltage electrical installations — Part 4-43:
Protection for safety — Protection against overcurrent)

MOK 60364-4-44 OnekTpuyeckme yctaHOBKM 3aaHUMA. HacTb 4-44. 3awmTta ansa obecneveHuUs 6e30-
MacHOCTU. 3allTa OT Pe3KUX OTKNOHEHWUW HanpsKeHUs U 3NeKTpoMarHMTHeIX BoamyLlleHU (IEC 60364-4-44,
Low-voltage electrical Installations — Part 4-44: Protection for safety — Protection against voltage
disturbances and electromagnetic disturbances)

M3K 60364-5-52 3OnekTpuyeckme ycTaHOBKMU 3gaHnin. HacTtb 5-52. BeIbop 1 MOHTaXK anekTpoobopyao-
BaHUA. Cuctemsbl nposogkn (IEC 60364-5-52, Low-voltage electrical installations — Part 5-52: Selection and
erection of electrical equipment — Wiring systems)

MOK 60724 TemnepaTypHble npegenbl KOPOTKOro 3aMblkaHWUA ONs 3NeKTpUiecknx kabenen Ha HOMMK-
HanbHble HanpsxeHna 1 kB (U, = 1,2kB) n 3 kB (U, = 3,6 kB) (IEC 60724, Short-circuit temperature limits of
electric cables with rated voltages of 1 kV (U, = 1,2 kV) and 3 kV (U, = 3,6 kV))

U3paHune odbmumnanbHoe
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MOK 60853-2 Kabenu. PacyeTt LMKNM4ecKkMx U aBapunHbIX TOKOBBLIX Harpysok. Yacts 2. Lluknunueckme
Harpyskm Ha HanpsbkeHne cBbllle 18/30(36) kB 1M aBapuiHble Harpyskum kabenem BCex HanpskeHuu
(IEC 60853-2, Calculation of the cyclic and emergency current rating of cables. Part 2: Cyclic rating of cables
greater than 18/30 (36) kV and emergency ratings for cables of all voltages)

MOK 60909-0 ToKn KOpPOTKOro 3aMblKaHUS B CUCTEMAaX TpexdasHoro nepemMeHHoro toka. Yactb 0. Pac-
yeT TokoB (IEC 60909-0, Short-circuit currents in three-phase a. c. systems. Part 0. Calculation of currents)

M3K 60949 PacueT Tepmuyeckn 40NMYyCTUMBIX TOKOB KOPOTKOIO 3aMblKaHUA C y4eTOM HeaguabaTuuec-

koro Harpeea (IEC 60949, Calculation of thermally permissible short-circuit currents, taking into account
non-adiabatic heating effects)

MO3OK 61024-1 MonHuesawmta CTPOUTENbHbIX KOHCTpyKUuMn. Yacte 1: Obwme npuHUUNGLI
(IEC 61024-1, Protection of structures against lighting. Part 1: General principles)

MOK 61140 3awurta oT nopaXeHust anekTpudecknm TokoMm — ObLKne acneKkTbl, CBSA3aHHbIE C 3NEeKTPOo-
ycTaHoBKaMu U snekTpoobopyaosaHnem (IEC 61140, Protection against electric shock. Common aspects for
installation and egquipment)

541.3 TepMUHbI U onpeneneHus
541.3.1

OTKpbITaa npoBoadawan YacTb (exposed-conductive-part): ocTynHaa ans npuKoCHOBEHUA NPOBOASH-
LLIasi YacTb 0OOpyAOBaHUA, KOTOpaa HoOpMalnbHO HE HAaXoAUTCH No4 HAaNPSXKEHUEM, HO MOXKET OKaszaTbCH Noa
HanpsXeHnem npu noBpexaeHm oCHOBHOM U30NSILIUAN.

[MeXxayHapoaHbIn anekTpoTexHu4eckn cnoeapbs (aanee — M3C) 195-06-10]

541.3.2

rmaBHbIN 3a3eMnAOWUU 3aXKUM (Main earthing terminal) rnaBHaa 3aseMnAawWad WKUHa (Main
earthing busbar): 3axxum nnu WnHa, ABNALWUNCA(asACS) YacTbio 3a3eMNAaAoLLEero yCTponucTea yCTaHOBKU U
npegHasHavyeHHbIN(as) ans anekTpu4eckoro npucoeguHeHns HeCKonMbKUX NPOBOAHMKOB B LIeNdaxX 3asemMie-
HUSL.

[M3C 195-02-33]
541.3.3

3aseMmnaWUn anekTpon (earth electrode): MNpoBoasawasa 4YacTb, HaxoaAWAACA B 3MNEKTPUYECKOM
KOHTaKTe C 3eMieil HenocpeaCTBEHHO NN Yepes NMPOoOMEXYTOUYHYI0 NPOBOAALLYIO cpeay, Hanpumep 6eToH.
[M3C 195-02-01]

541.3.4

3alUTHBIN NpoBOAHUK (protective conductor): [NpoBoaHKK, NpeaHasHaYeHHbIW Ans Lenen tesonac-
HOCTW, HAaNpUMep ANd 3alnTbl OT NOPaAXXeHNUA 3NEeKTPUYECKUM TOKOM.

[M3C 195-02-09]
541.3.5

3allMTHbIX NPOBOAHUK ypaBHUBaHUA noTeHUuuanoB (protective bonding conductor): 3alUTHBIN
MPOBOAHMUK, NpeaHasHavYeHHbIN AN 3aWMTHOMo ypaBHUBaHUA NOTEHLNANOB.
[IMSC 195-02-10]

541.3.6

3aseMnaLWUN NpoBoAHUK (earthing conductor): [NpoBoAHUK, co3aaloLWnNA 3NeKTpuieckyto Lenb Unn
ee yacTb MexXay AaHHOW TOYKOW CUCTEMbBI SNEKTPOYCTAHOBKM (0DOPYAOBaAHUSA) U 3a3eMNSIIOLLMM SMEKTPO-
OOM U 3a3eMInTenem.

[MAC 195-02-03 N3M]
541.3.7

CTOPOHHAA NpoBoaALwada YacTb (extraneous-conductive-part): INpoBoaawlas yacTtb, He ABNdAoLWadacA
YacTblo SNEeKTPUYECKOU YCTaHOBKW, HO Ha KOTOPOWU MOXET NPUCYTCTBOBATbL 3NeKTpUYecKMin noTeHuunan,
ODbIYHO NOTEeHUMan NokanbHOWN 3eMIn.

IMOC 195-06-11]
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542 3aszemMmndwoLine ycTpoucTea

542.1 O6bwume TpeboBaHUA

542.1.1 3asemngatoLlime ycTponucTBa MOryT ObiTb BbIMOMHEHBI OOLWLMMKU UMK pasaenbHbIMA ANA 3aLUT-
HbIX U PYHKLWUOHAmMbHbIX Llenen B 3aBUCMMOCTN OT TPpeDOBaHUN K 3NEKTpoycTaHOBKe. 3allMTHbIE Lienn Bceraa
ABMATCSA FMaBHbIMMU.

542.1.2 [na cBA3M 3a3eMnuTenen (3asemMnsioLlnx 3NeKTpoaoB) ¢ rMaBHOW 3a3eMndaoLlen LWAHOW B
npegenax ycTaHOBKU UCMOMb3YOTCA 3a3eMNAoLmMe NpoBOAHMKA.

542.1.3 Ocoboe BHUMaHWUe OOMKHO ObITb yAENEHO 3a3eMNSIOLWMM YCTPOUCTBAM, ODLLUM AMNSA BbICOKO-
BOJTbTHBIX M HU3KOBOJIbTHBIX cUcTeM (cM. MOK 60364-4-44 (pasnen 442)).

542.1.4 K 3azeMndawwmnm ycTpoucTeam, npegHasHauveHHbIM AN MCNONb30BaHUA B 3eMne, NpeabABNd-
l0TCA cneayolmne TpeboBaHUs:

- OHW AOJBKHbI HAAeXHO obecrnevnBaTh TPebOBaAHMS 3aWNTbl YCTAHOBKU;

- NpOoTeKaHne TOKOB MOBPeXAeHNa Ha 3eMINo M TOKOB 3allUTHLIX NMPOBOAHUKOB Ha 3eMJ10 HEe AOITKHO
co3daBaTb OMACHOCTU OT HarpeBa, TepMOMeXaHUYeCKUX N 3NeKTpoMexaHN4YeCcKMX BO3AeNCTBUMA U OT onac-
HOCTU NoPa)XeHUs 3NeKTpU4eCcKMM TOKOM;

- NpU HEOOBXOAMMOCTU OHWN AOMKHBbI YAOBNETBOPATb PYHKLUMOHANBHBIM TpebOoBaHUSM.

542.2 3azeMnaAwolline anekTpoabl

542.2.1 MaTepman 3aseMnawllMX 3N1eKTpoaoB AOJTKeH
pbl — obecnevnBaTb HEOOXOOAUMYHO MEXaHUYECKYO NPOYHOCTb.

MuHuManbHble pasMepbl 3a3eMNSIOLWNX 3NEeKTPoaoB (NPONOXEHHbIX B 3eMIe) U3 Hanbonee pacnpoc-
TpaHeHHbIX MaTepuanoB ¢ TOYKU 3PEHUSA KOPPO3UOHHOWU U MeXaHU4YeCKoW CTOUKOCTU NpuBedeHbl B Tabrn-
ue 54.1.

[MTpumeyaHun e—Ilpn Hann4mm cnctembl MmonHUe3awmMTbl npumeHsetTcs MOK 61024-1.

OblTb KOPO3UOHHO-CTOUKUM, a pasMme-

Tabnunua 54.1 — MuHnMmanbHble pasMmepbl 3a3eMNAILWLMX AMEKTPOAOB (MPONOXEHHbIX B 3eMne) n3 Hanbonee pac-
NPOCTPAHEHHbIX MATEPUNANOB C TOYKU 3PEHUS KOPPO3INOHHON U MEXAHUYECKOWN CTONKOCTMU

MuHUManbHbIM pasmep
TonwmuHa
Matepuan [MoBepxHOCTL Npodune [nowane NOKPbITUA/OBONOYKN
nameTp, MM nonepevHoro | TonuwuHa,
P ceveHus, MM
M2) EAVMHUYHBIV CpeaHuu
pasMep, MKM | pasmep, MKM
Monoca® 90 3 63 70
YrnoBow 90 3 63 70
Kpyrnble CTepXHU
[ opsivero ans  3arnybneHHbIX 16 63 70
ounHkoBanusi!) unu | anektpoaos
HepxaBetowas 1 2)
Kpyrnas npoBosno-
Ka Ansi NOBEPXHOCT- 10 50°)
/)
Crant, HbIX 3NEKTPOAOB
TpyOHbIN 25 2 47 55
y Kpyrnble CTepXHM
26%?1%2% ans  3arnybneHHbIX 15 2000
anexkTpogos’)
C SneKkTpo- Kpyrnble CTepXHM
XUMNYECKNM ans  3arnybneHHbIX 14 90 100
MEeOHbIM SNEeKTPOaoB
NOKPbITUEM
[Tonoca 50 2
Meab Be3 nokpbitusal) Kpyrnein  npoeoA
0N NOBEPXHOCTHBIX 255)
anexkTpogos’)
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OkonyaHue mabnuubi 54.1

MuHUManeHbIM pasmep
OnLUHA
Matepuan [ToBepXHOCTL [Tpodune lnowane NOKPbITUA/OBONOYKU
MameTp, Mm nonepevHoro | TonuwuHa,
P, ceveHus, MM ) )
Mv2) EAUHUYHBIN CpeaHuu
pasmep, MKM | pasmMmep, MKM
Tpoc 1,8 ANA KaXXOQow o5,
Be3 nokpbitusi!) NPOBOJIOKN
TpybHbIN 20 2
Mepb )
Myxenas Tpoc 1,8 ANA KaXXOQow o5, 1 5
NMPOBOJITOKN
OUMHKOBaHHAaS Monoca® 50 2 20 40

1} MoxeT Takke ncnonb3oBaTbCA Ans SNEKTPOAOB, YNOXEHHbIX (3a4enaHHbIX) B GeToHe.

2) MpumeHsieTcs 6e3 NoKPbITUS.
3) MpokaTt(nonoca) unNn Hapes3aHHas Nnonoca co CKPYrMeHHbIMU KPasiMU.

4) Tonoca co CKPYrMeHHbIMU KPasiMu.

°) B criyyae nenornb30BaHus NPOBOIOKW, U3TOTOBITEHHOW METOA0M HEMNPEPLIBHOTO ropsyero UMHKOBaHWS, TOI-
LLIMHA MOKPbITUA B 50 MKM MPUHATA B COOTBETCTBUM C HACTOALLMMUN TEXHUHECKUMUN BO3MOXHOCTSAMM.

5) Ecnn 3KCNepUMeEHTalbHO O0KA3aHO, YTO BEPOATHOCTb MOBPEXAEHUS OT KOPPO3UN U MEXAaHUYECKUX BO3OEN-
CTBUIM Mana, TO MOXeT UCMoNb30BaThCH ceveHne 16 Mm2.

) 3azemnsiolme snekTpoabl PACCMaTPUBAKTCS Kak MOBEPXHOCTHBIE, KOTrAa OHY YCTAHOBMEHbI HA rMyOnHE He
bonee 0,5 m.

542.2.2 OPPEKTUBHOCTb KOHKPETHOro 3a3eMnAatoLLero anekTpoaa saBUCUT OT XapakTtepa rpyHta. Huc-
Mo 3a3eMNALWNX 3MEKTPOA0B BblOUpaeTCcHd B 3aBUCUMOCTU OT XapaKTepa rpyHTa n ConpoTUBMNEHUS.
542.2.3 B kavecTBe 3a3eMNSALWNX 3N1EKTPOAOB MOTYT ObITb UCMONbL30BAHbI:

- NoA3eMHbIe KOHCTPYKTUBHLIE 3neMeHThl yHaAaMeHTOB (pyHAaMEeHTHOE 3a3eMIIeHne);

- JINCTBI;

- MeTannumyeckas apmMmaTtypa xenesobeToHa (3a UCKMTIoYEHUEM HaNPSXKEHHOTO Xene3obeToHa), pacro-
NOXXEHHOro B 3eMJie;

- CTEPXHU UNn TPpyOBbI;

- Nofioca UMM NPOBONOKA:

- MeTannuM4eckue obBoroYKn NN gpyrue metannmyeckme nokpoBbl Kabenen B COOTBETCTBUN C MECTHbI-
MU YCITIOBUSAAMW NN TpeBOoBaHUAMMA;

- Apyrue, nporioXXeHHble B 3eMne, MeTannnmyeckme n3genusa B COOTBETCTBUU C MECTHLIMU YCITOBUSIMIA
NN TpeboBaHNAMMN.

[1pwnmeyaHune— Vcnonb3oBaHne Tpyd BOAONPOBOAHBIX CUCTEM JOMYCKAETCH NO COrMAacoOBaHUIO C UX BNagernb-
LEeM.

542.2.4 Tun n 3arnybneHne 3azeMnsaoLnX 3MeKTPoAoB AOIMKHbI ObITb TakMMu, YTOBbI yBENnnMYeHmne
CONPOTUBNEHNA BCNeACTBUE BbICLIXaHUA U NPOMepP3aHnNsA rpyHTa He CHMKanNo 3dpPeKTUBHOCTL 3alUMThI OT
nopa)keHusa anektTpmnyeckum TokoM (cM. MOK 60364-4-41).

542.2.5 [Npun UCnonb3oBaHMA B 3a3eMIAIOLWNX YCTPOUCTBAX pasHbIX MaTepuaroB A0/MKHA YYNTbIBATb-
CA BO3MOXHOCTb BO3HUKHOBEHUS 3NEKTPUNYECKON KOPPO3UN.

542.2.6 MeTannuyeckne TpybonpoBoabl C rOPHYNMU XUAKOCTAMU N rasaMn He AOMKHblI UCMOMb30-
BaTbCS B KAYeCTBE 3a3eMNALWNX 3M1eKTpoaoB.

[TpnMeyaHUne— ITO HE NCKINIOYAET UX BKITKOHYEHNSA B CUCTEMY YPaBHUBAHUSA NOTEHLMANOB Kak TPyb B COOTBET-
cTBum ¢ ykazaHnamm MOK 60364-4-41.

542.3 3azeMnaroLllive NpPpoBOAHUKN

542.3.1 3asemnsatoLlime npoBOAHNKA OOITPKHBI YOOBNETBOPATL TpeboBaHMsM pasgena 543.1 v npu npo-
Knagke B 3eMsie BbibnpaTtbCsli B COOTBETCTBUN C yKa3aHUAMM Tabnuubl 54.2.

4
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B cucteme s3awmtHoro sasemneHnsa TN, korga noaTeepXaeHa HEBO3MOXKHOCTb CTEKaHNS TOKa KOPOTKO-

[0 3aMblKaHUS Ha 3a3eMNALWNIA 3M1EKTPOA, 3a3eMNsAoLLIMe NPOBOAHNKA MOTYT BbIDUPaTLCHA B COOTBETCTBUM
c 544 1.1.

Tabnwuya 54.2 — MyuHMManbHOE NonepevyHoe CevYeHne 3a3eMnAlLLMX NPOBOAHUKOB, NMPONOXEHHbIX B 3eMNe

3a3emMnALmMe NPOBOAHUKN MexaHn4eckm salmleHHbIe MexaHun4ecku He 3alluuleHHbIe

16 MM? No Meau
16 MMZ o cTanw

2.5 MMZ nNo mean
10 MM2 o cTanu

3alWUnLeHHbIE OT KOPPO3nn

25 MMZ No Mean
50 MM?Z No cTanu

He sawmeHHble OT KOPPO3nn

542.3.2 CoeanHeHne MOoXeT OblTb BbINOHEHO C MOMOLLbIO CBApPKW, ONPeccoBKU, COeQUHUTENbHOIO
3aXknuma Unu gapyrum mexaHmveckum coegmHutenem. MexaHudeckoe coeauMHeHWe OOTKHO MOHTUPOBATLCA B
COOTBETCTBUU C 3aBOACKOWU MHCTPYKUMEW. YCTaHOBKA COeAUHUTENbHOro 3aXmMma He OoJTKHa NPpUBOAUTb K
NOBPEXAEHUIO 3NeKTpoaa N1 3aseMnNaoLlero NpoBoaHNKA.

[TpumedaHune— CoeanHeHne NPOBOAHMKOB UMY apMaTypbl C NOMOLLbIO ManKyu BO3MOXHO TONMBKO NPW HANNYnN
HaOAEXXHON MeXaHU4YeCKon PUKcaUunm.

542.4 'naBHbLIN 3a3eMNAKLWUN 32XKUM (FrNaBHaA 3azeMndaLlasn LLUHA)

542.4.1 B kaxaon yctaHOBKe, rae UCnonb3yeTcd 3aluTHOe ypaBHUBaAHME NOTEHUMANOB, A0IMKEH ObITb
npeaycMOTPEH rMaBHbIN 3a3eMNSIOLWUA 3aXKUM (TNaBHasa 3a3eMnsaollas WmuHa) U K HeMy O0ITKHbI ObITb NMpuU-
coeANHEHBI:

- 3allMTHbIE NPOBOAHUKN YpaBHUBAHUA NOTEHLUNANOB,;

- 3asemMnsawoLie NpoBOOHUKA;

- 3allUTHbIE NMPOBOAHUKNA;

- NMPOBOAHUKN (PYHKLMOHANBHOro 3asemMneHuns npu Hanmduu.

[MTpnmevaHune 1— He Tpebyercs HeENOCPEACTBEHHO NOAKITIOHATL KXKAbIW OTAENBbHbBIN 3AWMTHBIW NPOBOAHUK K
[MaBHOMY 3a3eMMNSAIOWEMY 3aXUMY (LLUMHE), €CITU OHN 3NEKTPUYECKN CBA3AHbI C HUM Yepes Apyrne 3almTHble NPOBOAHUKM.

[TpunmevaHune 2—InaBHbiK 3a3EMIAWNNA 32XUM B 34aHUN OOBIMHO UCTONBb3YETCH B LENAX PyHKUNOHAIb-
HOro 3aszemnenuns. nsa nHnpopmaumnmoHHbIX TEXHONOMMIN OH paccMaTpuBaETCs Kak basoBas Tovka noaknioyeHns nHhopma-
LMOHHOW CETU K 3a3eMNsoWemMy 3NeKTpoay.

542.4.2 [lomkHa ObITb NpeaycMoTpeHa BOSMOXHOCTb MHAUBUAYANbHOIO OTCOeAUHEHNST KaXXO0ro npo-
BOAHWKA, NPUCOEANHEHHOTO K rMaBHOMY 3a3eMnstollemy saxumy. CoeanHeHne O0MKHO ObITb HAaeXHbIM, a
oTcoegMHEHNEe — BbINONMHATLCA C NOMOLLLIO MHCTPYMEHTA.

[TpunmeyaHune—OTcoeauHeHne OT MABHOMO 3a3eMMSIOLLLErO 3aXXnma AOMKHO bbiTh yA0bHbIM ANs1 NpoBeae-
HUS U3MEPEHUST COMPOTUBIEHNST 3a3EeMIAIOLLENO YCTPOUCTRA.

543 3awWuTHbIE NPOBOAHUKI

543.1 MuUuHUManbHoOe cevyeHUue

543.1.1 CeueHune NodOro 3alMTHOrO NPOBOAHUKA AOIMKHO YAOBNETBOPATL YCMOBUSAM aBTOMAaTUYECKO-
[0 OTKMNIOUYEHUSI NUTaHUA B cooTBeTCTBUKM ¢ TpeboBaHuamMn M3K 60364-4-41 (noapasoen 413.1) 1 aomkHo
obecnevynmBaTb CTOUKOCTb K MPOTEKAHUIO TOKOB KOPOTKOIO 3aMbIKaHUS.

CeveHne 3alUTHOro NPOBOAHNKA PacCHYMUThIBAOT B COOTBETCTBUU € 543.1.2 nnun BbIOKUpatoT no Tabnu-
e 54.3 HacTosdAwero ctaHgapTta, Npyv 3TOM O0IMKHbI BLINOMHATLCA YCINOBUA, YCTaHOBMNEHHbIE B 543.1.3.

3aXKNMbl ANS 3alUTHBLIX MPOBOAHUKOB AOIMKHBI COOTBETCTBOBATL MUX pa3sMepaM B COOTBETCTBUU C TPe-
6OBaHUAMU HACTOSILLErO NYHKTA.

Tabnwuya 54.3 — MuuumanbHoe ceveHue 3amnTHbIX NPOBOAHNKOB

MUHUMAanNbHOE ceueHe COOTBETCTBYIOLLErO 3aLLUTHOIO NPOBOAHUKA, MM?

CeveHue NUHENHbIX NPOBOAHUKOB S, MM2

3alUTHLIX NPOBOAHUK BbIMOMHEH U3 TOrO
e matepuana, uTo U NIMHENHbIN

3allUTHBLIX MPOBOAHUK BbIMOMHEH U3
Matepuana, OTNUHHOIO OT NIMHENHOTO

S

1671)
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OkonyaHue mabnuubi 54.3

MWUHMManNbHOE CeveHne COOTBETCTBYIOLLEro 3aLlMTHOTO NPOBOAHUKA, MM?

CedveHne NMHeUHbIX NPOBOAHUKOBE 3, MMZ 5 5
SaUNTHbIW NPOBOAHUK BbINOMHEH U3 TOrO 3aUNTHbIW NMPOBOAHUK BbINMOSIHEH U3
e maTtepuana, uTto U NIMHEUHbIU Marepuana, OTnmMHHOro oT NMHEUHOro
S >35 Si21) ki/k, - SI2

K — Benu4nHa KosduumeHTa kK ans NMHeMHOro NpoBoAHMKa, paccunTaHHoro no gopmyne (1) (cm. 543.1.2) B

COOTBETCTBUM C Tabnuuen A.54.1 nactoswero ctaHgapTa unm sBolbpadHoro na tabnumubl 43A MOK 60364-4-43 B cOOT-
BETCTBUM C MaTepManom npoBogHMKa N N30NsALUNN,;

K, — Benu4YMHa KoadurumeHTa k ansa 3almuTHOro NPoBOAHUKA, BbIOpaHHOro ua tabnuy A.54.2—A.54.6 HacTos-
LLLero ctaHgapTa B COOTBETCTBUN C YCITOBUSIMU MPUMEHEHNS.

1} Nns PEN-NpoBOAHVKA YMEHBLUEHNE CEYEHUS BO3MOXHO TOMBKO MPU BLINOMHEHUW OTPAHUYEHUI MO CEYEHUIO
HEUTPAaNbHOIO NPOBOAHUKA.

543.1.2 CeyeHune 3alnUTHbIX NPOBOAHUKOB HE AOMKHO BbITb MEHee:
- BbIOpPaHHOrO B COOTBETCTBUU € yKkaszaHuaMn MOK 60949
- 1UnNn paccuutaHHoro no dopmyne (1), kKotopast NIPUMEHSAETCSl TONbLKO NPU BpeMeHn cpabaTbiBaHUSA
3awnTbl He Bonee 5 c:
VIt (1)

S = ,
K

rge S — cevyeHue, MM
] — BenuuMHa ToKa KOPOTKOro 3amMblkaHua (MeTannmMyeckoro), KoTopblid MOXeT npoTekaTb Nno uenu
3aLUNTHI:

f — Bpemsi cpabaTbIiBaHMS 3aLLMTHOIO YCTPONCTBA, C.

[TpnmevaHnune 1— Cnegyer yuntbiBaTb OrpaHNYEHNE TOKA 3a CHET COMNPOTUBIIEHUS LEMU N OrPaHNYeHnNe Ft
annaparom 3aLlmnThl;

K — KO3SMMPULMEHT, 3aBUCALLUN OT MaTepuana 3aluTHOro NpoBoaHMKa, U3ondaumm, npunerarwLmx Yac-
Ten, HavyanbHOW U KOHEYHOUM TemMnepaTyphbl (pacdeT K — CM. NMpUnoXkeHme A).

Ecnu B pesynbTaTe pacyeTa nonyvaeTcsl HecTaHAapTHOE 3HaYeHUe cevyeHns NpoBoAHNKA, TO BblIDUpa-
eTCcqd OnNmKanwee donbluee.

[TpnmevaHune 2—YKazaHus nMo OrPaHUYEHUI0 TEMMNEpPaTypbl BO B3PbIBOOMACHbIX cpeaax NpPUBEAEHbl B
M3K 60079-0 [1].

[MTpumevaHune 3—[nskabenen c MMHEpPANbHON N30NSLUMEN B Cliyvae, Korga CTOMKOCTb K TOKY KOPOTKOIo 3a-
MbIKQHUS1 MeTannn4eckon obonovku kabens bonble, Yem y NIMHENHbIX NMPOBOAHMKOB, HE TPEDYETCH pacCHNTLIBATL CEYe-
HUe MeTannnm4eckon o6onoYKN, UCNoNb3yeEMON B KQYeCTBE 3alMUTHOIO NPOBOAHUKA.

543.1.3 CeyeHune nwbdoro 3alWMTHOroC NPOBOAHNKA, KOTOPLIA HE SIBMAETCH XUMon Kabens nnn He npo-
NOXeH ¢ MIMHEeNHbIMU NPOBOAHUKaAMN B 0bLen obonovke, AOMKHO DbiTb HE MeHee:

- 2.5 MM?2 no Meaun 1 16 MM?2 No antoMUHUID, eCNi UMeeTcs MexXaHudeckas 3alluTa,
- 4 MM2 no Mean 1 16 MM? Mo arMtoOMUHUIO, €CIN MexXaHUYeckas 3almuTa OTCYTCTBYET.

543.1.4 Ecnu 3aljnTHLIA NPOBOAHNK ABNAETCS 0B0LWMM ANst ABYX UM Boree KOHTYPOB, TO ero cevyeHumne
BbIDUpaeTca cneayrowmm obpaszom:

- paccyYUTbIBAeTCH B COOTBETCTBUU C TpeboBaHusMU 543.1.1, ncxoast n3 MakcumMmanbHO OXMOaemMoro
TOKa KOPOTKOrO 3aMblKaHUSA U BpeMEHN OTKMHOUYEHUA B 3TOM KOHTYpe, NI

- BblbUpaeTca no Tabnuue 54.3 No OTHOLWWEHWNIO K KOHTYPY C MakCUMarbHbIM CEY4EHUEM NMUHENHBIX NPO-
BOJHWUKOB.

543.2 Tunbl 3alLUTHLIX NPOBOAHUKOB

543.2.1 3awuTHbIe NPOBOAHUKA MOTYT ObITb NpeacTaBneHbl OAHUM N3 HMXKeCNeayoLWnUX TUMOB UM NX
KOMBUHavuuen:

- MPOBOAHUKU (3KNMNbl) MHOTOXUMNbLHOIO Kabens;

- N30NMMPOBAHHBLIA UMK roNbIA NPOBOAHUK, KOTOPBLIN NMPONoXKeH B obLlen obonovke ¢ MMHenHbIMU Npo-
BOOAHUKAMMU;

- CTAaUHAOHaPHO NPOJIoXKeRHblE IoJible NJ11 N30J1TMPOBaHHbBIE TNPOBOAHNKHA,
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- MeTannuyeckue obonoYvkn kabeneu, skpaHbl kKabenen, OpoHA Kabenen, NPOBOMNCYHAsA ONMeTKa, KOH-
LleHTpu4Yeckme npoBoAHNKA, MeTannmdeckne Tpyobl, 00bLeKThl, yAOBNETBOpAOWMe TpedboBaHNAM nepeyunc-
neHMn a) n b) 543.2.2.

[TpunmedyaHune— HekoTtopble BUAbl KABENBHLIX NECTHUL U NTOTKOB MOIYT UCMONMb30BATLCS B KAYECTBE 3aLlUUT-
HbIX NPOBOAHUKOB MPW BbINONHEHUN TpeboBaHun 54 3.6.

543.2.2 MeTannuyeckue obDONOYKM Takoro obopyaoBaHUsA, Kak HU3KOBOMbTHBLIE YCTPOUCTBA 3aLUUThI U
ynpaBneHnst UNn LWWHOMPOBOALI, MeTannniyeckme obONOUYKM UMM pamMbl MOTYT UCMOMNbL30BATbCH B KA4YecTBe
3aLUMTHBIX MPOBOAHWUKOB NPpU 0AHOBPEMEHHOM BbIMOMTHEHUN HKeCcNeaAyoLWmX YCNOBUN;

a) anekTpuyeckass HenpepbIiBHOCTL Lenu obecnevyeHa KOHCTPYKUMEN UMM YCTAHOBKOW AOMONHUTENb-
HbIX NepeMbIbYeK TakuM obpasom, 4TO obecneunBaeTcd 3alnTa oT MeXaHUYeCKUX, XUMNYECKNX N SNEKTPOXN-
MWYECKNX NOBPEXAEHUN,

D) OHW yaoBNeTBOpPST TpeboBaHUAM 54 3.1;

C) AOMKHa ObITb NpeayCcMoTpeHa BO3MOXHOCTbL NOAKNIOYEHUS APYTMX 3aLlLUTHBIX NPOBOAHMKOB B Npe-
YCMOTPEHHbBIX TOUKaX.

543.2.3 HwxkenepeyncneHHble MeTannmMyeckme 4actu He crnegyeT UCNONb30BaTb B KA4YeCcTBe 3allUT-
HbIX NPOBOAHUKOB U 3aLlLUMTHbLIX MPOBOOAHMKOB YpaBHUBaAHUA NOTEHLUAOB!

- MeTannuyeckue Tpybbl CUCTEM BOOOCHADXEHUA N KaHANU3aL NN

- TpybonpoBodbl C FOPHOYUMK rasamMm N KNOKOCTSIMU;

- KOHCTPYKUWUW, NnoaBepXeHHble MexaHU4YeCKUM Harpyskam B HopManbHbIX YCNOBUAX;

- TMBKMEe nnn Mrkne Mmetannnmdyeckme npoBOAHUKN, 3a UCKNOYEeHMEeM cneunanbHo npegHasHa4vYeHHbIX
ang 3TUX ueneu;

- TMOKMEe MmeTanin4eckme 4YacTu;

- nogaepXnearoLlne KOHCTPYKLUMMN 3NeKTponpoBOaOK.

543.3 IJneKkTpu4veckada HenpepbIBHOCTb 3aLlUTHbLIX NPOBOAHUKOB

543.3.1 3alnTHbIE NPOBOAHMKNA OOIMKHbI ObITb COOTBETCTBYHOLMM 00pa3oM 3alluLLEeHbl OT MEXaHu-
YecKUX NMoBpeXaeHUn, OT yxXyaweHNa COCTOSAHUA N3-3a XUMUYECKUX U SMEeKTPOXUMNYECKUX BO3AEUCTBUN, OT
3NeKTpoANMHaAMUNYECKUX N TepMOANHaAMUYECKUX CUT.

543.3.2 CoeanHeHWs 3alUTHLIX MPOBOAHUKOB AOMMKHbI ObITh AOCTYNHBLI ANS1 OCMOTPA U UCMbITAHUK, 32
NCKITHoUEeHNneM:

- coegUHeHWN, 3anofHeHHbIX KOMMNayHAO0oM;

- COeMNHEHNN, HaXoASALWMXCS B 3aKPbITbIX MOMOCTHAX;

- coeIMHEeHUI B MeTannmyecknx Tpybax u kopobdbax;

- CoeAUHEHUN, SABNAIOLWKMXCA YacTbilo 00OpyaoBaHNS U COOTBETCTBYIOWLMX TpeboBaHMAM CTaHOAPTOB
Ha obopyaoBaHue.

543.3.3 B uenax sawmTHBIX NPOBOAHNKOB He criegyeT ycTaHaBMBaTh OTKIoYaoLWmMe yCTpoucTea, ogHa-
KO ANs NpoBeAeHUNS UCTIbITaHUA MOTYT NMPUMEHATLCA COeaNHEHUS, pa3bopHbIe C MOMOLLLIO MHCTPYMEHTA.

543.3.4 B cny4yae ocCyLleCcTBMNeHNUA KOHTPOMNA 3a COCTOoAHMEeM 3as3eMIleHUa Hecneunann3npoBaHHbIE
YCTPOUCTBA, HanpuMep aaT4yukm UNn KaTywKky, cneayeT BKIOYaTh nocneaoBaTtenbHO B LeNb 3alUTHBIX NPOo-
BOAHNKOB.

543.3.5 OTKpbITble NpOoBOASILLIME YACTX annapaToB He ACIMKHBbI UCMONb30BaTbCs B KA4eCTBe 3aLUTHBIX
NPOBOAHUKOB APYroro obopyaoBaHus, 3a UCKMIoYeHNeM TpeboBaHn 543.2.2.

543.4 PEN-npoBoaHUKH

543.4.1 PEN-npoBOAHNKA MOTYT NMPUMEHATLCA TONMbKO B CTAUMOHAPHLIX YCTAaHOBKaX, C TOUYKU 3peHUS
MEXaHUYECKON NPOYHOCTUN UX CeYeHUE A0MKHO BbiTh He MeHee 10 MM2 no Mmeau unu 16 MM2 rno antoMUHUIO.

543.4.2 N3onaunsa PEN-npoBoaHUKOB A0MKHA ObITb paccunTaHa Ha MakcumMaribHO BO3MOXKHOE MPUIio-
XeHHOoe HanpsaXXeHue.

[TpunmedyaHwun e — BoinonHenne naonsumm PEN-NpoBOAHUMKOB BHYTPU 0b60pyaoBaHUA SBNSIETCSH NPeporatuBou
TEXHUYECKOITO KOMUTETA NO COOTBETCTBYIOLWEMY 0D0PYAOBAHMIO.

543.4.3 Ecnun nocne Kakon-nmdo TOUKU yCTAHOBKU PYHKLUMU HEUTPANbHOIC U 3alLMTHOro NPOBOAHUKOB
BLINOMHAKTCA OTAENbHLIMU NPOBOAHUKAMUK, TO He O0MNMyCKaeTCa NpUcoeanHATbL HeUTpanbHbIU NMPOBOAHUK K
3a3eMIEHHON YacCcTK YCTAaHOBKW, HAanpumep 3awnTHOMY NpoBoAHUKY, obpasoBaHHOMY M3 PEN-npoBoaHuka.
OagHako MoXXHO U3 PEN-npoBogHMKa cdpopMmnpoBaTb HECKONbKO HEUTpanbHLIX U 3aWUTHBIX NPOBOAHUKOB.
HoMmKHBI ObITh NPeayCMOTPEHbI OTAENbHBIE 3aXXUMbI UMW LLWHBI AN NPUCoeaUHEHNUS 3aLUTHBIX U HerUTparnb-
HbIX npoBoaHukoB. B aTtom cnydae PEN-npoBoAHWK O0MKeH MNpUcoeguHATBCHA K 3aXXUMy WA - LUKHe,
npegHasHa4vyeHHbIM AN 3alMTHOro NPoBOAHUKA.

543.4.4 CTOpPOHHME NpoBOoAdALLME YacTU He MOTyT MCcnonb3oBaThCcs B kadyecTse PEN-NpoBOAHUKOB.
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543.5 CoBMelWleHHOe 3alUTHOE U (PYHKLUOHaNbHOe 3a3zeMrieHue

543.5.1 Ecnn ncnonbayrtcsa odbegnHEHHbIE 3a3eMNA0LINE NMPOBOAHUKNA 3aLLUTHOMO U PYHKLIMOHATIb-
HOrO 3a3eMIeHUs, B NePBYO ovepenb crneayeT BhiNONHATL TpeboBaHMS K 3alUTHBIM NpoBoaHMKam. donon-
HATENbHO AOMKHbI BLINOMHATLCA TPebOBaHUS, OTHOCALWIMECH K MYHKUUOHANBHOMY 3a3eMfeHUlo no
MOK 60364-4-44 (pasgen 444 ).

543.5.2 CTOpPOHHME NPOBOASALLME YACTU He cleayeT Ucnonb3oBaTh B kadyecTee PEL- unn PEM-nposoa-
HUKOB.

543.6 Pa3mMelleHue 3allUTHbLIX NPOBOAHUKOB

Ecnu ana s3awutbl OT MOpaXeHUsl 3NeKTpUudeckMM TOKOM WUCMNONb3YeTcs YCTPOWUCTBO 3allUThl OT
CBEPXTOKa, TO 3alUTHbLIA NPOBOAHUK A0IMKEH bbiTb 0bbegnHeH ¢ dba3HbIMU NPOBOAHNKAMW UM NPONOXKEH B
HenocpeaCTBEHHOW BNMN30CTN.

543.7 YcuneHHble 3alUTHbIe NPOBOAHUKU NPU TOKaX YTe4KU, npeBbiwawwmux 10 MA

[Tpyn nogkntovYeHnn cTtaunoHapHoro obopyaoBaHUst C TOKaMKM yTeukun, npebiwatowmmm 10 MA, K 3aLKT-
HbIM MPOBOAHMKAM NPeabsBNASATCA cneaytoLlime noBblWEHHbIE TPEOOBAHUS:

- ceyeHue Kaxaoro 3allMTHOro NpoBOAHUKA ACIHKHO BbiTh He MeHee 10 MM4 no megu unu 16 Mm2 no
aIfoOMUHUIO MO BCEW ANUHE.

[MTpumevaHune 1— PEN-npoBogHUKK, BbIDpaHHLIE B COOTBETCTBUM C TpEbOBaHNAMU 543.4, AOMKHbI YOOBMET-
BOPSTb U 3TUM TPebOBaHUAM;

- U AOMMKeH BbITb NMPOoXeH BTOPON 3alUUTHLIA NPOBOAHUK MUHUMATIbHOrO ceveHunst, TpebyemMoro
ONs1 3alMThl OT KOCBEHHOMO MPUKOCHOBEHUS A0 TOUYKU, rae ceveHne 3aluTHOro npoBoaHnKa AomKHO BbITb He
MeHee 10 MM2 no meau unmn 16 Mm2 no antoMuHU. N8 NoaKIoYeHUs BTOPOro 3aLMTHOMO NPOBOAHMKA A0S-
XXeH ObITb NpeayCcMOTPEH OTAENbHbIN 3aXXNM.

[MTpumevanune 2—Bcucreme TN-C, rae HenTpanbHbIM NPOBOAHMK 0ObegnHEH C 3alMTHbIM MPOBOAHUKOM B
eanHbIn nposoaHuk (PEN-npoBoaHuK) oo 3axmma obopyaoBaHUs, TOK YTEUKM PaACCMATPUBAETCH KaK TOK Harpy3Ku.

[MTpnmevanHune 33— CunoBoe 0bopyaoBaHme ¢ DOMNbLUMMU TOKAMWU YTEYKM MOXET ObiTb HECOBMECTUMbIM C
YCTAHOBKAMM, B KOTOPbIX NCNONb3yeTcs 3aWwmTa no aunhdepeHumanbHOMY TOKY.

544 3alnTHble NPOBOAHUKU YpaBHUBaAHUA NOTEHLUANOB

5441 3aliUTHble NPOBOAHUKU YpaBHUBaHUA NOTeHUUANOB, NpucoeguHAeMble K rnaBHOMY
3azeMnAaALeMy 3aXKUMYy (LLUHe)

544 1.1 CeyeHMe 3alUMTHBLIX NPOBOAHUKOB YpaBHUBAHWUA NMOTEHUWANoOB, KOTOpble WUCMNONb3YyHTCA B
OCHOBHOM cUCTeMe ypaBHUBaAHUA NoTeHUManos B cooTBeTCcTBUMM ¢ MOK 60364-4-41 (nognyHKT 413.1.2.1) 1
npucoeanHeHbl K rnaBHOMY 3a3eMNsioLWeMY 3aXKUMY (LLIHE) B COOTBETCTBUK C TpeboBaHUAMN 542.4, AOMKHO
ObITb HE MeHee:

- 6 MM2 — o Mean:

- 16 MM2 — Mo antOMUHUIO:

- 50 MM?2 — no cTanu.

544.2 3aWuUTHbLIe NPOBOAHUKU ypaBHUBaHUA NoTeHUManNoB AnNA AONONTHUTENbLHOro ypaBHUBa-
HUA

544 2.1 [lpoBOAHUK YpaBHUBAHNA NMOTEHUMANOB, COeAUHAILLMNA ABe OTKPbIThle NpoBoAdsALIME YacTu,
OOMKEH MMeTb NPOBOANMOCTb HE HUXE MUHUMAaNbHOW NPOBOANMOCTU 3aLlLUUTHOIrC NPOBOAHUKA U3 3aLlLUTHbIX
NPOBOAHUKOB, NPUCOEAMHEHHBIX K conpsaAraemMblM OTKPbITBIM NPOBOAALLMM YACTAM.

544 2.2 [lpoBOAHUK ypaBHUBaHUA NOTEHUMANOB, coegUHSALWNAN OTKPLITYO NMPOBOAALLYIO YacTb U CTO-
DOHHIOK MPOBOAALLYIO YacTb, AC/TKEH UMEeTb NPOBOAMMOCTb He HWKe NPOoBOAMMOCTU COOTBETCTBYHOLIErro
3alUMTHOro NPOBOAHUKA NONMOBUHHOIC cevyeHus.

544.2.3 [omKHbl TakKe BbINOMHATLCA TpeboBaHnda 543.1.3.
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[MpunoxeHwne A
(obsizaTenbHOE)

PacueT KoacpbuumeHTa k no 541.1.2

Or — 9;
B+6; )
raoe Q. — obbemHas TennoemkocTb Marepuana nposogHuka (Ix/C - MMm3) npm 20 °C;
[ — BenunumHa, obpaTtHas TemnepartypHomy koaddpuuneHTy nposognmka npu 0 °C (°C);

KoadhdhunymeHT k paccunteiBaeTcs no cnegytowen dopmyne:

K = JQC(B +20 C), {1 |

P20

Pro — YAENbHOE anekTpuyeckoe conpotuenerHne nposoaHuka npu 20 °C (Om - mm);

0,— KoHe4Has Temnepatypa (°C).

0. — HavanbHas TemnepaTtypa nposogHuka (°C);

Tadbnwunuya A54.1 — BennuuHbl napameTpoB ANs pas3NnyHbIX MaTepmnanos

Martepuan 3a °C Q_P), Ox/°C - mm? 00 OM - MM \XQG(B +20 ©)
P20

Meak 234,5 3,45-1073 17,241 -107° 226
ANIOMUHUI 228 2,5.1073 28,264 - 107° 148
CBuUHeU 230 1,45-1073 214 - 1079 41
Cranb 202 3,8-107° 138 - 107 78

) 3HauveHust NpuHATHI No MOK 60287-1-1 (tabnuua 1).

0) Bnavenns npmHaTel No MOK 60853-2 (tabnuua E.2).

Tadbnuuya A.54.2 — 3HavyeHune koahpuumenTa kK Ans n3onpoBaHHbIX 3aWMUTHBIX MPOBOAHUKOB
MaTtepuan npoBoaHuUKa
Temnepartypa, °CP)
A3onauna npoBoaHUKA Menb ANIOMUHUA Ctanb
HavanbHasn KOoHe4vHas K

70 °C MNBX 30 160/1402) 143/1332) 05/882) 52/492)
90 °C BX 30 160/1402) 143/1332) 05/882) 52/492)
90 °C cwuunTbIV NONMUITUINEH 30 250 176 116 64
60 °C pes3unHa 30 200 159 105 58
85 °C pesunHa 30 220 166 110 60
CunnmkoHoBas pe3nHa 30 350 201 133 73

8) HukHee 3HadveHue gano ana MNBX nsonsumm NnpoBoaHNKOB ceveHnem Gonee 300 mm2.
o) [lpeagenbHble TEMNEpaTypbl ANs pasnndHbiX TUNOB naonsaunm gadol no MOK 60724

Tadonunuya A.54.3 — 3HavyeHune kKoahduuneHTa kK ans HEN3ONUPOBAHHBIX 3aWMTHBLIX NPOBOAHMUKOB, HAXOASALWMXCA B
KOHTakTe ¢ 060no4kon Kabensi, HO NPONOXEHHbLIX HE B OBLWEM NyYKe C APYrMMKU Kabensmu

MaTtepuan npoBoaHUKa
Temnepartypa, °C?)
Obono4ka Kabens Menb AJNTHOMUHUN CTtanb
HavanbHas KoHeYyHas K
1BX 30 200 159 105 58
lonnatuneH 30 150 138 01 50
Pe3nHa 30 220 166 110 60

a) [lpeaenbHble TeMnepaTypbl AN pasfnndHbiX TUNOB naonsaunm gadol no MOK 60724
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Tabnuya A.54.4 — 3HaveHune koahduumeHTa kK Ans 3aWmTHbIX MPOBOAHUKOB, ABMAIOLWMUXCA XXUMOW Kabens nnu npo-
NOXEHHbIX B OAHOM Ny4Ke ¢ APYrMMn Kabenamm nnm n3onnpoBaHHbIMU NPOBOAAMM

MaTtepuan npoBoaHUKA
Temnepartypa, °CP)
A3onauua npoBoaHUKa Meab ANOMUHUN CTtanb
HavanbHas KoHevHas K

70 °CTIBX 70 160/1408) 115/1038) 76/682) 42/372)
90 °C MBX 90 160/1402) 100/862) 66/572) 36/312)
90 °C cwvTbIN NONUSTUIEH 90 250 143 04 57
60 °C pesunHa 60 200 141 03 51
85 °C pe3unHa 85 220 134 89 48
CUnnkoHoBas pe3nHa 180 350 132 87 47

) HuxHee 3Ha4veHue aaHo ans MNBX usonsiumm NpoBoAHNKOB ceverHneM 6onee 300 mm2.

b} MpepenbHble TeMNepaTypbl ANA Pa3nMYHbIX TUMOB M3oNsauuM aaHsl no MK 60724.

Tabnwuya A.54.5 — 3HaveHne koadhdumymeHTa kK gns 3amTHbIX NMPOBOAHMUKOB, TAKMX Kak MeTannm4eckass OCHOBA
bpoHun Kabens, metTannuyeckas o0bonovka Kabens, KOHUEHTPU4YECKUe NPoOBOAHUKU U T. 1.

MaTtepuan npoBoaHUKa
TemnepaTtypa, °C3)
N3onauma kabens Mens | AntomuHum | CBUHEL Ctanb
HavanbHasa | KoHe4Has K
70 °ClIBX 60 200 141 03 — 51
90 °C lBX 30 200 128 35 — 46
90 °C clwnTbIN MNONMU3TUNEH 30 200 128 85 — 46
60 °C pe3unHa 55 200 144 05 — 52
85 °C pesunHa 75 220 140 93 — 51
MwunHepanbHas nosepx [NBX nzonsuum® 70 200 135 — — —
MunHepanbHasg HEU30NMUMPOBAaHHbLIX NMPOBOAHUKOB 105 250 135 — — —

a) [lpeaenbHbie TEMMeEpaTypbl ANA pasnuYHbiX TMNOB naonsauun aansl no MOK 60724

b) YKa3aHHble BENMU4YNHDI MOIYT NCMNoJib30BaTbCH A1 HEU3OJTMPOBAHHbLIX NMPOBOAHMNKOB, HE 3alWNWEHHDbLIX OT MNPW-
KOCHOBEHWNA UITTN HaXO0OAWNXCA B KOHTAKTE C NopryHYnmMmn MmartepumaliaMm.

Tabnwuua A.54.6 — 3HaveHne koaddunumneHTa k gnst HEN30NUPOBAHHLIX NPOBOAHUKOB, KOrAa yKa3aHHble TEMIMEPATY-
Pbl HE CO34Al0T Yrpo3bl MNOBPEXAEHUS Haxoasawmxes s6nmamn matepmnanos

HavanbHas MakcumanbHas MakcumanbHas MakcumanbHas
YcnoBus nNpMMeHeHus . K . K . K .
Temnepartypa, “C Temnepartypa, "C Temnepartypa, °C Temnepartypa, "C
OTKPBITO 1 Ha 30 228 500 125 300 82 500
OrpaHNYeHHbIX ydacTKax
HopmanbHble yCrnoBuS 30 159 200 105 200 58 200
[ToxapoonacHble 30HbI 30 138 150 91 150 50 150
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[MpunoxeHue B
(cnpaBo4HOE)

[TpumMep BbINOSTHEHUA 3a3eMNALWEero yCTPOMCTBA, 3aWUTHLIX NPOBOAHUKOB
U 3alMUTHbIX NPOBOAHUKOB YypaBHMBaHUA MOTEHLUANOB
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PucyHok B.54.1 — 3azemnstouiee yCTPOUCTBO, 3aLUTHbIE MPOBOAHUKU U 3aLLUTHbIE NPOBOAHUKN YPABHUBAHUS
noteHuymanos (Jinct 1)
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M — oTKpbITasa nposoasaulad Hacth; C — CTOPOHHAA nposoasuas vacte, C1 — metannuyeckmne Tpyobl Bogonposoaa; C2 — metannu-

Jyeckue Tpybbl KaHanusauun, C3 — metannudeckue Tpybbl ra3ocHabXXeHUa ¢ usonupyrowen sctaekon; C4 — BEHTUNAUUA U KOHOULIMO-

HUpoBaHue, C5 — cucrema otonneHus; Co — metannuyeckme Tpybbl, Hanpumep B BaHHOW komHaTte, C/7 — CTOPOHHUE npoBoasALLme

4acTU B 30HE OOCAraeMoOCTU PYKOU OT OTKPbIThIX NMPOBOAALLKX HacTen; B — rnaBHbiv 3a3eMNAKCLLWA 3a>XUM (rNaBHaA 3a3emMnsoulas

lnHa), T — 3aszemnawwun anektpod; Tl — dpyHOAMEHTHbIM 3a3eMnuTens; 12 — 3aseMnutens MOMHUE3ALWNUTLI, ecnu TpebyeTcs;

7T — 3alUUTHBIM NPOBOAHUK, 2 — 3ALLUTHLIW NPOBOAHUK YPABHUBAHUA NOTEHLUMANOB, 3 — 3aLUTHLIW NPOBOAHUK YPABHUBAHUA NOTEHLUM-
anoB Ans AONONHUTENBbHOIO YPpaBHUBAHUSA, 4 — TOKOOTBOObl CUCTEMbBI MOSTHUE3ALWLUTBI, & — 3a3eMNAKLLMN NPOBOAHUK

[TpumeyaHn e— 3azeMnsaloWMN NPOBOAHNK — 3TO NPOBOAHWK, KOTOPbIN COeOUHSAET 3a3eMNAOLWNN 3MeKTpoa
C TOYKOW OCHOBHOW CUCTEMbI YpaBHUBaAHUSA NOTEHLMANOB, OObIMHO 3TO MAaBHbIN 3a3eMMAKWNA 3aXKUM (LLNHA).

PUcyHoK B.54.1 (nuct 2)
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Mpnnoxenvne OA
(cnpaBo4HOe€)

CBeAeHUA 0 COOTBETCTBUMU CChINMOYHbLIX MeXAYHapPOAHbIX CTAHAAPTOB CCbLINTOYHbIM
HaluuoHanbHbLIM cTaHaapTaM Poccunckoun ®epgepauuu
(M gencTByOLWEMY B 3TOM KayecTBe MeXrocygapcTtBeHHOMY cTaHOapTy)

Tabnwuua OA.1

OBo3HaAYEeHNE CChINOYHOro CrteneHb OBo3HavYeHne 1 HaMMEeHOBaHUE COOTBETCTBYIOLLEro HAUMOHANBHOrO,

MEXOYHAPOAHOro crtaHaapra COOTBETCTBUA MEXIoCcya1apCTBEHHOro ctaHgapTa

M3K 60050(195) IDT [OCT P MOK 60050-195—2005 «3a3zemneHne n 3awmrta oT rnopaxe-
HUA 3NEKTPUYECKUM TOKOM. TE€PMUHbLI U onpeaeneHus»

MOK 60287-1-1 IDT [OCT P M3OK 60287-1-1—2009 «Kabenwn anekrpuyeckme. PacyeTt HO-
MWHaNbHOW TOKOBOWM Harpy3sku. Yacte 1-1. YpaBHeHUsa ansa pacyera HO-
MUHanNbHOM TOKOBOW Harpy3ku (100 %-Hbi KOSDDUUNEHT HArpy3ku) v
pacyeT notepb. OBLWME NONOXKEHUAN

MOK 60364-4-41 IDT [[OCT P 50571.3—2009 (M3K 60364-4-41:2005) « ONeKTpoyCTaHOBKA
HU3KoBONbTHbIE. YacTb 4-41. TpeboBanus ansa obecneveHmnsa besonac-
HOCTW. 3awmTa OT NOPaXKEHUS IMNEKTPUHECKUM TOKOM»

MOK 60364-4-43 NEQ [[OCT P 50571.5—94 (MOK 364-4-43—77) «ONeKTpOyCTAHOBKWN 3a-
HUK. HacTtb 4. TpeboBaHus no obecnevyeHnto bezonacHoCcTU. 3awmuTa oT
CBEPXTOKa»

MOK 60364-4-44 IDT [[OCT P 50571-4-44—2011 (MOK 60364-4-44:2007) «3nekTpoycra-
HOBKU HU3KOBOIbTHbIE. YacTb 4-44. TpeboBaHusa ansa obecneveHns de-
30MNAacHOCTU. 3awmTa OT OTKIOHEHUN HANPSIKEHUNA U 3MEKTPOMArHUTHbIX
NoMex»

MOK 60364-5-52 IDT [[OCT P 50571-5-52—2011/M3K 60364-5-52:2009 « OneKkrpoycTaHoB-
KW HU3KOBONbTHbIE. YacTb 5-52. Boibop 1 MOHTaX 3nekTpoobopyaoBa-
HUA. DNEKTPONPOBOOKN»

MOK 60724 IDT [OCT P M3K 60724—2009 «llpegenbHble TemnepaTtypbl 3NEKTPU-
4eCKuX kabenen Ha HomuHanbHoe HanpsixeHne 1 kB (U_ = 1,2 kB) n 3 kB
(U, = 3,6 kB) B ycnoBusix KOPOTKOIo 3amblKaHUS»

MOK 60853-2 — ¥

M3K 60909-0 NEQ [OCT 28249—93 «KopoTkne 3amblkaHUA B 3NeKTpoycTaHoBKax. Me-
TOAbl pacyeTa B 3NEKTPOYCTAHOBKAX MNepemMeHHOro Toka HarnpsiKeHnem
no 1 kKB»

NEQ [OCT P 52736—2007 «KopoTkne 3amblkaHUsA B 3MEKTPOYCTaHOBKAX.
MeToabl pacyeTa 3MeKTPOAMHAMUYECKOIO N TEPMUYECKOro OAeUCTBUS
TOKA KOPOTKOro 3aMblKaHUSA»

MOK 60949 IDT [OCT P MOK 60949—2009 «PacuyeT Tepmmnyeckmn gonyctuMblX TOKOB
KOPOTKOIoO 3aMblKaHUs € y4eTOM HeagmnabaTtn4yeckoro Harpesay

MOK 61024-1 (3ameHeH Ha IDT [OCT P MOK 62305-1—2010 « MeHegpXMmeHT pucka. 3awmrta oT MOI-

M3K 62305-1:2006) Hun. Yactb 1. Obwmre NpUHUUNbI»

MOK 61140:2001 IDT [OCT P M3K 61140—2001 «3awmra oT nopaxKeHUs 3NeKTPUYeCKUM

ToKOM. ObwKne nonoxeHns no 6e3onacHocTn, obecnevynBaemMomn 3IekK-
TPoODOpPYAOBAHNEM W ANEKTPOYCTAHOBKAMM B NX B3AaUMOCBS3N»

OTBETCTBUA CTaHAAPTOB.

- IDT — naeHtn4Hble cTaHOAPTHI;
- NEQ — HeskBMBaneHTHblE CcTAHOAPThHI.

* COOTBETCTBYIOLLMWN HALMOHAlNbHLIN CTAaHOAPT OTCYTCTBYET.

[Tpu™meyaHwne— B HacToswen Tabnuue ncnonb3oBaHbl cnegyowme yCnoBHbie 0603HAYEHUS CTENEHUN CO-
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budnuorpadua

[1] MOK 60079.0 3nekTpuyeckmne npubopbl Ans B3pbIBOONACHOW ra3oBoun cpeabl
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YAK 696.06:006.354 OKC 29.020; EO8 OKCTY 3402
91.140.50

KntoueBble crioBa: 3MeKTpoyCTaHOBKW, 3a3eMAoLnMe YCTPONCTBA, 3allUTHbIE NMPOBOAHUKA U MPOBOAHUKM
YpaBHMUBAHUA MOTEHLMASNIOB, MMaBHbIA 3a3eMNAILLINA 3aXKUM, 3IEKTpUYecKkas HenpepbiBHOCTb 3alLUTHBIX
MPOBOAHUKOB
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