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HALUUWOHANBbHBLIAN CTAHOAPT POCCUUNCKON SEAEPALUMN

BATAPEN ®OTOJJIEKTPUYECKUE
TexHuyeckue ycnoBun

Photovoltaic arrays. Specifications

Nara BBegeHua — 2017—03—01

1 O6nacTb NpUMEHeHunA

Hacrosiwmii ctangapt pacnpocTpaHsieTcs Ha hoToanekTpuueckue 6atapen, npeaHasHaveHHble Ans npu-
MEHEHUS B HA3EMHbIX (DOTOSNEKTPUUECKMX CUCTEMAX W ABASIIOLLIMECS OCHOBHOM 4acTbio hOTOINEKTPUHECKUX
cuctem, NpeobpasyioLLeli SHEPruio COSTHEYHOTO U3NYYEHUS B ANEKTPUYECKYIO SHEPrUI0 NOCTOAHHOTO TOKA.

HacroAwwmin ctaHgapt yctaHaBnuBaeT MUHUMAarbHbIE TPEOOBAHMA K KOHCTPYKLUMK, 6€30NacHOCTH, Npu-
eMKe 1 aKcnnyataumm hoToanekTpuieckux barapen (Ob), obecneunsatowme nx apekTMBHOE U HAAEXKHOE
PYHKUNOHUPOBAHUE.

HacroAwmit ctTaHgapT He pacnpocTpaHsaeTcs Ha ®B MowHoCcTbIo MeHee 100 BT n HanpsxeHuem xono-
cToro xofa meHee 35 B npu cTaHZapTHbIX ycnosusax ucnsitaHuin (CYN).

HacrosAwwmit craHgapt ycraHaenmaeT TpeboBaHusa K ®b, UCxoaa U3 TOro, YTO OHU ABRSAIOTCA YacTblo
OTOINEKTPUYECKMX CUCTEM, U YYUTLIBAET BNMAHME U B3aumoaencreue ®b ¢ ocTanbHbIMU KOMMOHEHTaMU
(POTOINEKTPUYECKNX CUCTEM.

Hacrosiumii ctaHaapT ycTaHaBnuBaeT cneuuanbHble TpebosaHuAa k BezonacHoctu ®B, 0b6ycnosnex-
Hbl€ CBOWCTBaMM POTOINEKTPUHECKUX CUCTEM. CUCTEMBI NUTAHUA NOCTOAHHOIO TOKA, U B 0COGEHHOCTU (DOTO-
3nekTpudeckne, NPeacTaBnsaoT 66MbLUYI0 ONACHOCTb, YeM OObIYHbLIE CUCTEMbI MUTAHUS NEPEMEHHOro ToKa.
B vyactHoCTM, B cUCTEMAaX MOCTOSIHHOMO TOKA MOXET BO3HWKHYTb U NOAAEPXKMBATLCA anekTpuyeckas ayra ¢
TOKaMM, 3Ha4YEeHUs KOTOPbIX He Bonblue, YeM 3Ha4YeHUs 00bIvHbIX paBounx Tokoe. Mpu atom ®B anaoTCA
0c060 onacHbIMKU YCTpoOCTBamMKu, 0COBEHHO ecnu ¢hoToanekTpudeckue moaynu (PM) HegoCTynHel B N0OON
MOMEHT, HanpumMep, pacnonoXXeHbl Ha KpbiLLEe WU UMEIOT BonbLuyto o6Lyio nnowaab. P HeNb3A OTKAIOYUTL
MO XenaHuio, B OTAUYME OT TPAAMLMOHHOIO 3NEeKTpoobopyaoBaHNs, — AaXKe NPU HE3HAYNTESNIbHOM OCBeLLe-
HWM OHU BCErAa HaXoAATCA NOA HaNpPsHKEHUEM.

Mpu ucnonb3oBaHnn ®b B (hOTOINEKTPUYECKMX CUCTEMAX, NOAKNIOYAEMbIX K CETH, U3NOXEHHbIE B Ha-
cTosiLeM cTtaHaapTe TpeboBaHusA 6€30NacHOCTU B 3HAYUTENBLHON CTENEHW 3aBUCAT OT YCTPONCTB npeobpaso-
BaHusi sHepruu (YMN3), coeanHeHHbix ¢ b. ®b cnegyeT nogknioyath Tonbko K Y3, oteevaowmm Tpeboa-
HusMm M3K 62109-1 [1] 1 MOK 62109-2 [2].

®b B Taknx (hOTOINEKTPUIECKUX CUCTEMAX, KaK, HANPUMEP, CUCTEMBI C KOHLIEHTpaTopaMmn, CUCTEMbI CO
CREeXeHUEM UNN UHTETpUpYEMbIE B 34aHUS1, BO3MOXKHO, J0JKHbI OTBEYaTb AONONHUTENbHLIM TPebOBaHUAM.

B uacrtu, He npoTuBopeyvaLlen TpeboBaHUsAM HACTOALLErO CTaHAAapTa, KOHCTPYKLUUA, MOHTAaX U NPOBepKa
®b f0mKHBI COOTBETCTBOBATL TpeboBaHusAM MNpaBun yCTporncTBa 3NEKTPOYCTAHOBOK [3], komnnekca craHaap-
T0B OCT P 50571 [4], Bkntouasa FOCT P 50571.7.712—2013, n cepun ctangapros MOK 60364 [5]. CTtanaapt
T'OCT P 50571.7.712—2013 copepxut TpeboBaHUsi, KOTOPbIE AONOMHSAIOT, U3MEHSIOT MU OTMEHSIOT obwme
NOSOXEHUA KOMNMEKca cTtaHaapToB [4].

Mpumevanue — B TOCT P 50571.7.712 oTcyTcTBUE YKa3aHUA Ha UCKNIOYEHME YacTun, pasaena unu nyHkta
obLLMX NONOXeHUI KOMNeKca CTaHAapToB [4] 03Ha4aeT, YTO COOTBETCTBYOLWWNE NYHKTHI OBLLMX NONOXEHUN AOMKHBI BbITh
BbIMOSHEHbI.

WsnaHue ocpuumnanbHoe
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Takke OB AOoMKHLI OTBEYaTb TPEOOBaHUAM CTaHAAPTOB U WHBIX HOPMATUBHBIX AOKYMEHTOB, OTHOCS-
Lmxcs kK obnactu npumeHeHnsa ®b (Hanpumep, CTPOUTENLHON HOPMATUBHON AOKYMEHTaLWKN NPU YCTaHOBKe
®M Ha 30aHNAX UK HTErpauMn B 34aHus), B 4aCTU, He NPOTUBOpeYaLLen TPeOoBaHMAM HACTOALLEro CTaH-
aapra.

2 HopmaTuBHbI€e CCbINKK

B HacTosiweM craHaapre Ucnonb3oBaHbl HOPMATUBHBIE CCbISIKM HAa CrieayloLme CTaHAapThI.

FOCT 14254 (MOK 529—89) Cmenenu 3awumsl, obecrieyuseaembie obornodkamu (kod IP)

FOCT 22483—2012 (IEC 60228:2004) >Kunbi mokonposodawue 0ns kabenet, npoeodos u WHypos

FOCT IEC 60269-6 NpedoxpaHumenu nraekue HU3KkoeonbmHbie. Yacmp 6. [JononHumernsHble mpebo-
8aHus K rniaskum ecmaekam 011 3awuimsl GpomMo3seKMpPUYecKux cucmem

FOCT IEC 60332-1-2 UcnbimaHus 3neKkmpu4eckux u ornmuyeckux kabenet e ycrnosusx eosfeiicmeust
nnameHu. Yacme 1-2. UcnbimaHue Ha HepacrnpocmpaHeHue 20peHust 00UHOYHO20 8epmuKaribHO Pacrioo-
JKEHHO20 U30JIupPO8aHHo20 npoeoda unu kabens. [Nposederue ucnbimaHus npu eo3delicmeuu riameHem 2a-
3060l 2opernku MouwHocmbio 1 KBm ¢ npedeapumernbHbIM CMELIEHUEM 2a308

FOCT IEC 60898-2 Bbikntodamenu asmomamu4deckue 0115 3aujumsbl OIm CeepxImoKoe eKmpoycmaHo-
80K 6bIMO8020 U aHano2u4Ho20 HasHadeHus. Yacme 2. Bbikmoyamernu asmomamudeckue 01151 nepeMeHHo20
U OCMOSIHHO20 MOoKa

FOCT IEC 60947-1 Annapamypa pacnpedenieHus u ynpaseneHusl Huskoeonbmudas. Yacmp 1. Obuwjue
npasuna

FOCT IEC 61009-1 Bbikrmodamenu asmomMamudeckue, cpabambiearojue om ocmamoyHo20 IMoKa, co
ecmpoeHHoU 3awumoli om moka nepeepy3ku, 6bimoebie U aHanoeuyHo20 HasHadyeHus. Yacmb 1. Obuwue
npasurna

FOCT IEC 61140 3awuma o0m nopaxxeHus anekmpudeckum mokom. Obwue nonoxeHus 6e3onacHocmu
ycmaHOo80K u o6opydosaHust

FOCT P 12.4.026—2001 Cucmema cmaHdapmos besonacHocmu mpyda. Lieema cuzHarnbHble, 3HaKu
6e3onacHoCcmu u pasMemka cusHanbHas. HasHadeHue u npasuna npumeHeHus. Obwue mexHudeckue mpe-
6osaHus u xapakmepucmuku. Memodb ucribimaHuli

TOCT P 50030.2 (M3K 60947-2:2006) Annapamypa pacnpedeneHus u ynpaerneHusi HU3KO80bmHasl.
Yacmb 2. Aemomamuyeckue ebikimodamenu

FOCT P 50030.3 (MOK 60947-3:2008) Annapamypa pacnpeleneHus u ynpaesieHusr HU3KO8O0JIbIMHasl.
Yacmb 3. Bbikmodamenu, pasbe0uHumenu, ebikiiiodamenu-pasbeduHumenu u KombuHayuu ux ¢ npedoxpa-
Humenamu

TOCT P 50571.3 (M3K 60364-4-41:2005) 3nekmpoycmaHO8Ku HU3K080IbmHbie. Yacmb 4-41. Tpebo-
eaHus 0ns obecrieyeHus 6e3onacHocmu. 3awuma om ropaxeHus MeKMpPUYECKUM IMOKOM

FOCT P 50571.4.43/MOK 60364-4-43:2008 3nexmpoycmaHO8KU HU3Ko8obmHble. Yacmb 4-43. Tpebo-
eaHus rno obecneyeHuro 6e3onacHocmu. 3awuma om ceepxmoka

FOCT P 50571-4-44 (MOK 60364-4-44:2007) 3nekmpoycmaHoeKU HU3K0eobmHbie. Yacmpb 4-44. Tpe-
6osaHust no obecnedyeHuro 6esonacHocmu. 3awuma om OMKIIOHEHUU HaNPsKeHUs1 U 1EKMPOMasHUMHbIX
nomex

FOCT P 50571.5.51/MOK 60364-5-51:2005 OnekmpoycmaHoeKU HU3K08onnbmHbie. Yacme 5-51. Bbibop
u MOHMax anekmpoobopydoesaHus. Obujue mpebosaHus

FOCT P 50571.5.52/MOK 60364-5-52:2009 OnekmpoycmaHoeKu HU3K08onnbmHbie. Yacme 5-52. Bbibop
U MOHMaX 3nekmpoobopydoesaHus. SneKmponpoeooKu

FOCT P 50571.5.53/MOK 60364-5-53:2002 OnekmpoycmaHoeKu HU3K08onnbmHbie. Yacme 5-53. Bbibop
U MOHMAaX 3nekmpoobopydoesaHus. OmoeneHue, KOMMymauus u ynpaesneHue

I'OCT P 50571.5.54/M3K 60364-5-54:2011 3nekmpoycmaHoeKku HU3K08osbmHble. Yacmp 5-54. 3a-
3emiaiowue yempoliicmea, 3awjumHbie nNpoeoOHUKU U 3aujumHble nNPoeoOHUKU ypasHUeaHus rnomeHyu-
anos

TOCT P 50571.7.712/MOK 60364-7-712:2002 3nekmpoycmaHOoeKku HU3KoeonsmHsie. Yacmp 7-712.
Tpebosarus K crieyuarnbHbIM 37IEKMPOYCMaHoekaM Unu Mecmam Ux pacronoxeHus. CucmemMb! numaxus ¢
ucronb3oeaHueM ¢homoaTIeKMPUHECKUX COSTHEYHbIX bBamapel

FOCT P 50571.29 (MOK 60364-5-55:2008) Gnekmpu4eckue ycmaHoeku 30aHuli. Yacmb 5-55. Bbibop u
MoHmMaXx anekmpoobopydoeaHus. NNpodee obopydosaHue
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FOCT P 51326.1 (MK 61008-1—96) Bbikrmoyamernu asmomamu4deckue, ynpaensembie Ougphgeperyu-
arnbHbIM MOKOM, ObIMO08020 U aHano2u4YHO20 HasHa4yeHUs1 6e3 eCmpoeHHol 3aujmesl om ceepxmokos. Yacme 1.
Obuwjue mpebosaHusa u Memodsl ucneimaHuli

FOCT P 51597 HempaduuyuoHHasa sHepeemuka. Molynu conHedHble ghomoanekmpudeckue. Tunbi U
OCHOBHbIE napamempabl

FOCT P 566983—2016 (M3K 62108:2007) Ycmpolicmea u cucmembl hOMONEKMPUHECKUE C KOHUEH-
mpamopamu. MemoOdsbi ucnbimanruli

FOCT P 56980—2016 (M3K 61215:2005) Modynu ¢homosnekmpudecKue U3 Kpucmasniu4ecKkoeo Kpem-
Hus HasemHble. MemoObi ucnbimaHul

MOCT P 56981—2016 (M3K 62790:2014) Modynu ¢homoanekmpudeckue. KommymauuoHHbIE KOPOOKU.
Tpebosarusa 6e3onacHocmu U UGbIMaHus

MOCT P MOK 60287-3-2 Kabenu anekmpudeckue. Pacdem HOMUHanbHOU mokoeoli Haepy3ku. Yacme 3-2.
Pasdenbi, kacaiowuecs ycrnosull akcriiyamayuy. SKOHOMUYECKas onmumu3ayusa pasmepa cunosbix kabenel

FOCT P M3K 60755 Obwue mpebosaHus K 3aliumHbiM ycmpolicmeam, yrpaensaembiv OugghepeHuu-
anbHbiM (0CMamOoYHbIM) MOKOM

FOCT P M3K 60904-3 lNocydapcmeeHHas cucmema obecriedeHuss eQuHemea usmepeHull. [pubopbi
gomoanexkmpuyeckue. Yacmp 3. MpuHYUnbl USMEPEHUSsT XapakmepucmuKk ¢hoOmMoanekKmpu4ecKux npubopoe
¢ yyemom cmaHO8apmHol crniekmparnbHOU MIIoMHOCMU IHEP2EMUYECKO Ll 0C8eLEHHOCMU Ha3eMHO020 COJTHEY-
HO20 U3ry4eHus

FOCT P MOK 61643-12 Yecmpolicmea 3awiumbsl 0m UMIY/IbCHbIX NEePeHanpsXeHulli HU3KO80IbIMHbIe.
Yacmb 12. Yempolicmea 3awjumbi OmM UMITYIIbCHBIX NEPEHanpPsXXeHUl 8 HU3KOBObIMHbBIX CUIO8bIX pacrpe-
denumenbHbIx cucmemax. [puHyunbl 8bi6opa U NPUMEHeHUs!

FOCT P M3K 61646—2013 Modynu ¢homoanekmpuy4ecKue MOHKOMIEHOYHbIE Ha3eMHble. Topsdok
nposedeHus ucnbimaHuli 0515 nodmeepxo0eHuUs coomeememeausi (hyHKUUOHaITbHbIM XapaKkmepucmuKam

FOCT P MOK 61730-1 Molynu chomoanekmpudeckue. OyeHka besonacHocmu. Yacmp 1. TpebosaHus
K KOHCMpyKyuu

FOCT P MOK 61730-2 Modynu chomoanekmpudeckue. OyeHka besonacHocmu. Yacms 2. MemoOb! uc-
nbimaHuli

MOCT P MOK 61829 Bamapeu ¢homoarnekmpu4ecKue U3 Kpucmannu4eckozo KpemHus. UamepeHue
80J/1bMaMepPHbIX Xapakmepucmux 6 HamypHbIX yCrioeusix

MOCT P M3K 61853-1 Molynu chomoanekmpudeckue. OnpedesneHue paboyux xapakmepucmuk U dHep-
eemudeckas oyeHka. Yacme 1. ViameperHue pabodux xapakmepucmuk e 3asucumMocmu om memrnepamypbl U
9Hepeemuyeckoll 0ceeweHHOCMU. HoMuHanbHas MOWHOCIMb

FOCT P M3K 62124 Cucmembi chomoarniekmpudeckue asmoHOMHbIe. [Tpoeepka pabomocnocobHocmu

FOCT P M3K 62305-1 MenedxmeHnm pucka. 3awjuma om monHuu. Yacme 1. Obwue npuHyunbi

FOCT P M3K 62305-2 MeHedxmeHm pucka. 3awuma om mMosiHuU. Yacme 2. OuyeHka pucka

Mpumedvanue — [pu NoNbL3OBaHUM HACTOSILUM CTaHAAPTOM LienecoobpasHo NpoBepuTb A€NCTBUE CChINOY-
HbIX CTaHAapPTOB B UH(OPMALMOHHOIA cucTeMe obLLero nofb3oBaHUS — Ha oduLUnanbHOM caiite defepanbHOro areHT-
CTBa N0 TEXHU4YECKOMY perynupoBaHUIo U METPONONMU B CETU MIHTEPHET UNKN NO €XerofHOMy UHPOpPMaLMOHHOMY yKasa-
Teno «HauynoHanbHble cTaHAapThI», KOTOPLIA ONybrMkoBaH NO COCTOSHMIO Ha 1 AHBaPA TekyLlero roaa, u no Bbinyckam
eXeMeCcaYHOro MHgpopMaLUOHHOro yKkasaTensi «HalmoHanbHble cTaHfapThi» 3a TEKYLUWIA rog. Ecnn 3aMeHeH cCbinouYHbIi
CTaHAapT, Ha KOTOpbIi faHa HeaaTUpoBaHHAs CChiNka, TO PEKOMEHAYETCS UCMONb30BaTh AEHCTBYIOLLYIO BEPCUIO 3TOMO
CTaHAapTa C y4€TOM BCEX BHECEHHBIX B JaHHYI0 BEPCUIO U3MeHEHUIA. Ecnin 3aMeHeH CCLINOYHbIA CTaHAAPT, Ha KOTOPHIA
AaHa faTUpoBaHHasA CCbifika, TO PeKOMEHAYETCS UCNOb30BaTb BEPCUIO STOMO CTaHAapTa C yKkasaHHbIM BbILLE rof0M yT-
BepXAeHUA (NPUHATUA). Ecnin nocrne yTBepXAeHUS HacTOsLLEro cTaHAapTa B CChITOMHbLIA CTaHAapT, Ha KOTopbiA AaHa
AaTMpoBaHHasa CCbiNKa, BHECEHO U3MEHEHME, 3aTparmBatoLLee NofIoKEHUe, Ha KOTOPOe faHa CChbiflka, TO 3TO MONoXeHUe
peKkoMeHAyeTCA NPUMeHsITb 6e3 yyeTa JaHHOrO U3MeHeHUs. Ecnu ccbinoYHblid cTaHaapT oTMeHeH 6e3 3aMeHbl, To Mono-
JKeHue, B KOTOPOM [laHa CChifika Ha Hero, peKoMeHAyeTCs NMPUMEHSTL B HacTW, He 3aTparuBaloLeil 3Ty CChINKY.

3 TepMuHbI 1 onpeneneHns
B HacToALWeM cTaHgapTe NPUMEHEHbI CrieayoLMe TEPMUHBI C COOTBETCTBYIOLLIMMUW ONpPeaeneHUsIMU:

3.1 doroanekTpuyeckas 6artapes u ee KOMMOHEHTbI

3.1.1 dboroanexTpuyeckana 6arapen; ®b (photovoltaic array, PV armray): YcTpoicreo, cocrosiliee u3
ANEKTPUYECKU COeAUHEHHBbIX (POTOSNEKTpUYECKMX Moayneun, OTOINEKTPUUECKUX Lienodek unm oToanek-
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TPUYECKMX TPYNM, reHepuUpyioLLee NOCTOSAHHBIN 3MNEKTPUHECKNit TOK N0 BO3AEMCTBUEM SMEKTPOMArHUTHOTO
U3NYYEHWUS 1 BKITIOYAIOLLIEE TAKKE BCE KOMMOHEHTbI, 0GEecneunBaloLLne anekTPUYEcKe 1 MexaHM4eckne co-
eAVNHEHNA BHYTPK BaTapen n C BHELLUHUMW YCTPONCTBaMM, KOHCTPYKLUSAIMM.

MpumevyaHue 1 — B HacTosAWweM cTaHgapTe nog P5 NOHUMaIOTCS BCce ee cocTaBnsAoLLMe [0 BXOAHBIX 3aXu-
MOB MOCTOSIHHOrO TOKa Npeobpa3oBaTensa 3HepruW, HakonuTens dHepPrk UK Harpyaku NOCTOAHHOro Toka. MpaHuueh ®b
CYWUTAETCS BbIXOAHaA CTOPOHa OTKNKoYatoLLero ycTpoitctea ®b.

B HacTOsLEM CTaHAapTe HE PacCcMaTpuBaloTCs OCHOBaHKUe OB, annaparypa CrnexeHusi, TeNnnoBoro KoH-
TPOIMS 1 NPoYMe NogoGHbLIE KOMMOHEHTbI.

MpumevyaHune 2 — OB MOXeET COCTOATb M3 €fUHCTBEHHOrO POTOINEKTPUYECKOrO MOAYNS, OTAENbHOW| oTo-
SJ'IeKTpI/IHeCKOVI Leno4ky, Unn HeCcKOoNbKMxX napannensHO coefUHEeHHbBIX (*)OTOSJ'IeKTpMLIECKVIX Leno4vek, Unn HecKOonbKUX
napannenbHO COeANHEHHbBIX (DOTOINEKTPUYECKUX FPYNM U UX COOTBETCTBYHOLLIUX KOMMOHEHTOB.

3.1.2 choToanekTpuueckuit anemeHT (photovoltaic cell, PV cell): HanmeHblumi Hegenumbliii npeobpa-
30BaTefb SHEPrMM CONHEYHOrO U3NYYEHUS B 3MEKTPUYECKYIO 3HEPruio Ha 0CHOBE hoToaddpekTa.

MpumMmevyaHue 1 — POTOINEKTPUYECKNIA ANEMEHT MOXET TakXKe NpeoGpasoBbIBaTh UHOE 3rEeKTPOMarHUTHOe
nany4yeHue.

MpumMedyaHue 2 — TakKe MOryT UCMOMb30BATLCH TEPMUHBI «CONMHEYHBIA POTOANEKTPUYECKUIA ANEMEHTY MU
«COSTHEYHbIN 3rIEMEHT».

3.1.3 doroanekTpnueckunt moaynb; PM (photovoltaic module, PV module): YcTpoiCTBO, KOHCTPYK-
TUBHO OObEAMHAIOLLEE SMNEKTPUYECKU COEAMHEHHbIE MeXay COBOI (hoTOINEKTpUYECKe 3NeMeHTbl, 3aLu-
LLIEHHOE OT OKPY>KaloLLei cpefibl U JONYCKAIOLLEE UCTILITAHUS U SKCMITyaTaLmio B KAYeCTBE HE3aBUCUMOM KOH-
CTPYKLMOHHOW eAUHMULbI.

MpumMmedyaHune — Tawke MOXET UCMONb3OBATECA TEPMUH «DOTOIMEKTPUYECKUE CONMHEYHblE Mogynu; ®CM» B
cooTBeTcTBUKN ¢ [OCT P 51597.

3.1.4 dotoanekTpuyeckan uenoyvka (photovoltaic string, PV string): MNocneaosarencHoe anekTpuye-
CKOe coeauHeHUe ABYyX Unu Bonee (poTOINEKTPUHECKUX KOMMOHEHTOB (POTOINEKTPUIECKUX Moaynen, hoTo-
3NEKTPUYECKUX FPYNN OJHOMO YPOBHS) B pOTOANEKTpUYeckon GaTtapee.

Ecnu ucnonbayerca TepMuH «oTO3NEKTPUYECKAs Lienovka» 6e3 ykazaHWA HazBaHus poToanekTpuye-
CKOro KOMMOHEHTA, UMEETCA B BUAY (POTOINEKTPUYECKas Lenovka u3 nocneaoBaTensHO coeauHeHHbIX poTo-
ANEKTPUYECKNX MOAYNEN.

MpuMmedaHue — Kak npaBuro, B (OTOSMEKTPUYECKUX BaTapesx NPUCYTCTBYIOT TOMLKO (OTOSNEKTpUIECcKne
LienoYKy 13 NOCNeAoBaTensHO CoeANHEHHBIX POTOSMNEKTPUUECKUX MOZYNE.

doToanekTpuyeckas Lenoyka Takke BKIoYaeT kabenb HOTOINEKTPUHECKON LIENOYKM, COEAUHUTENBHbIE
1, €CNn HE0BX0AMMO, 3aLLUTHbIE SNIEMEHTbI COEAUHEHHbIX NOCNEA0BAaTENbHO (POTOINEKTPUIECKNX KOMIMOHEH-
TOB U BCEMN LIEMNOYKM.

3.1.5 choroanekTpuueckas rpynna (photovoltaic sub-array, PV sub-array): Yactb botoanekrpuyeckon
Oatapen, COCTOALLAS U3 SNEKTPUYECKN NapannenbHO COeANHEHHbIX (POTOBNEKTPUYECKMX KOMNOHEHTOB ((ho-
TOSNEKTPUYECKUX LIENOYEK UK (POTOIMNEKTPUYECKUX rPynn NpeabiayLLuX YpoBHeH, Gonee yaaneHHbIX OT Bbl-
xoaa ¢b).

Ecnu ncnonb3yeTca TEPMUH «OTOINEKTpUYeckas rpynna» 6e3 ykasaHus ypoBHs Ipynmbl, UMEETCS B
BuAY, 4T0 B $B TONLKO OAMH YPOBEHb (HOTOINEKTPUYECKUX rPyNnn — POTOINEKTPUYECKUE rPYNMbl, COCTOSILLME
13 napannensHO CoOeANHEHHbIX POTOANEKTPUYECKMX LIEMOYEK.

PoToaneKTpMYEeckas rpynna TaKKe BKIIOYAET COEAUHUTENBHYIO KOPOOKY Lenovek (unu doToanekTpuye-
CKUX FpyNM NpeablayLmx ypoBHei), kabenb hOTOSNEKTPUYECKON rpynnbl, pasbeauHUTENN U, ecru Heobxoau-
MO, COEAUHUTENbHbIE U 3aLUMTHbIE SNIEMEHTBI.

3.1.6 dhoToanekTpruuecku KOMNOHEHT ®B: PoToINEKTPUYECKUA MOAYNL, UnNKu (POTOINEKTPUYECKAN
uenoyka, unu potoanekTpuyeckas rpynna otoanekTpudeckoii Gatapeu.

3.1.7 dbyHKuMoHanbHo 3a3emneHHan oroanekTpuyeckan 6arapes (functionally earthed PV array):
doToanekTpuyeckasa barapes, OAUH U3 NPOBOAHUKOB BbIXOAHOrO KaGens KOTOPOW COeMHEH C 3eMnen B Le-
nax, OTANYHBIX OT 0becneveHnss 6€30NacHOCTU, U BbINOSIHEHHBI CPEACTBAMM, HE OTBeYaloLwyMn TpeboBaHu-
AIM 3aLYMTHOrO YpaBHMBAHUSI NOTEHLMANOB.

MpumevyaHue 1— Takaa OB He cyuTaetcs 3asemneHHoi Ob.
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NMpumevyaHune 2 — K TakoMmy 3aszemneHnto b OTHOCATCA, HanpuMep, 3asemneHne OfHOro NMPOBOAHMKA Bbl-
XxoAHOro kabenst 6 yepes CONpPOTUBNEHUE UMK BPEMEHHOE 3a3eMieHne BeixofHoro kabens OB B Lensax obecnedeHus
HopManbHoOW paboTbl unu TpebyeMbix 3HaYeHuii paboqnx xapaktepucTuk Ob.

MpumevyaHue 3 — Ecnu He BbiNonHeHo paboyee (pyHKUWOHamNbHOE) 3a3eMreHne NPOBOAHUKA BbIXOA4HOIO
kabensa ®b, Ho ®B NoAKNoYeHa K MHBEPTOPY, PE3UCTUBHLIA M3MEPUTENbHbIA KOHTYP KOTOPOro UCMNonbL3yeTcs Ansa onpeae-
neHus conpoTueneHust OG5 oTHOCUTENBHO 3eMIK, TaKoW N3MEPUTENbHLIA KOHTYP He MOXET paccMaTpUBaThbes Kak dyHK-
LMoHanbHoe 3asemMneHmne NpoBofiHUKa kabens Ob.

3.1.8 wyHTupyromui auop (bypass diode): inon, ycraHOBNEHHBI N0 HanNpPaseHWIO TOKa napannens-
HO OIHOMY WM HECKOMbKUM MOCIEA0BaTENbHO COEAUHEHHBLIM (DOTOINEKTPUYECKUM dNeMEHTaM B hOTOINEK-
TPUYECKOM MOAyIre Unn poTOSNEKTPUYECKUM MOAYNSIM B (DOTOINEKTPUUECKON Lienodke n obecneuunsaioLmii
06x0 TOKOM pa3spbiBa LENU, NOBPEXAEHHbIX U 3aTEHEHHbIX (POTOINEKTPUHECKUX INEMEHTOB UnNKU HOTOINEK-
TPUYECKUX MOAYNEN.

3.1.9 6nokupyrowmit guon (blocking diode): [inoa, yctaHOBREHHbI NOCNEA0BATENLHO C (POTOINEKTPU-
YeCckum moaynem, POToIANEKTPUYECKON Lenodkon, oToanekTpuyeckon rpynnoin, ®b ana npeaorepawieHus
06paTHOrO TOKa B YKa3aHHOM (hOTOINEKTPUYECKOM MOoAyNe, (hOTOINEKTPUYECKON Lienodke, hoToINeKTpu4e-
ckou rpynne, ®b 1 3awmTbl NPU NOBPEXAEHUN U3ONSALMK.

3.1.10 kaGenb (cable): OauH UMK HECKONBLKO U30NUPOBAHHbLIX NPOBOAHUKOB (TOKOMPOBOASALLMX MWUIT)
UMM ONMTUYECKUX BOMOKOH, 3aKMIOYEHHbIX B 3aLUMTHYIO (OOLIYHO repMETUYHYIO) 0D0M0UKY C BO3MOXHBLIM A0-
6GaBneHnemM 3anonHUTENS, U30NUPYIOLLMX UNK 3aLUTHBLIX MaTtepuanos. CBepxy 060Mno4ku, B 3aBUCUMOCTHN OT
YCMOBMWI NPOKNAAKK U 3KCyataumm kabensi, MOXET HAXOAUTbLCS COOTBETCTBYIOLLMIA 3aLLMTHbLIN NOKPOB, NpU-
roHbIi, B YaCTHOCTU, ANS NPOKMAAKU B 3€MIE U NOJ BOAOK, B KOTOPbIN MOXET BXOAUTL OPOHSA.

3.1.11 npoBog (wire): MOKui LMNUHAPUYECKUIA NPOBOAHMK C U30NUPYIOLLIMM NMOKPLITUEM Mnu 6e3 Hero,
[AnvHa KOTOpPOro GonbLue pasMepoB ero NoNepPeyHOro CeYeHus.

MpuMevyaHue — TllonepeyHoe ce4eHUe NPOBOAA MOXET UMETL NioByto POpMY, HO TEPMUH «NPOBOA» OBLIYHO
HE NPUMEHSIIOT AN NEHT UMW Y3KUX Monoc.

3.1.12 BbIxogHOM Kabenb ¢oToanekTpuyeckon 6artapen (PV array cable): Kabenb coToanekTpuye-
cKkoi Batapeu, No KOTOPOMY NPOTEKAET BLIXOAHOW TOK OT hOTOINEKTPUYECKON BaTapeu.

3.1.13 kabenb ¢poroanekTpuyeckon rpynnel (PV sub-array cable): BoixogHon kaGenb oT ¢hoToanek-
TPUYECKOW TPyNMbl, NO KOTOPOMY MPOTEKAET BLIXOAHON TOK COOTBETCTBYHIOLLUEN rpynmnbl hOTOINEKTPUIECKON
Garapeu.

MpumevyaHune — Kabenu oTosNEKTPUHECKOW FPYNNbl MOMYT NpUCYTCTBOBATL TONbKO B OB, koTopble BKIoYa-
FOT hOTOBMNEKTPUYECKNE TPy ML,

3.1.14 kabenb doToanekTpuuyeckon uenouku (PV string cable): Kabenb, coeguHsiiowmn potoanek-
Tpuyeckne moaynum (potoanekTpuyeckne KOMNOHEeHTbl $B) B hoToanekTpuyeckyto Lenodky U BbIXOAALWMIA N3
HOTOINEKTPUHECKON LIEMOYKM.

3.1.15 kommyTauMoHHasa kopobka cporoanekTpuyeckoro moaynsa (module junction box, junction
box): KommyTaunoHHas kopobka, ycTaHOBNeHHast Ha (hOTOINEKTPUYECKOM Moayne U obecnednBarLlas co-
€4MHEeHNE BHYTPEHHUX Lenen poTo3nNeKkTpuYeckoro MoAYNA € BHELLHUMU LeNsMU, a TakkKe 3aluuTy STux
COEeAMHEHWIA OT BO3AEWNCTBUA BHELUHEN CPeAbl U 3aluuTy OT NPUKOCHOBEHUS K TOKOBEAYLUMM YacTaM. Kom-
MyTaLMOHHasa Kopobka (HOTOSMEKTPUYECKOTO MOAYMNSA MOXET coaepxaTtb LyHTMpyowumi(e) auoa(bl) u
Gnokupytowwmin(e) anoa(bl).

3.1.16 coeauHuTenbHas kKopoGka doToanekTpuyeckon OGarapenm (PV array combiner box):
KomMmyTaunoHHass kopobka, B KOTOpOW coeauHsiloTcs kabenu doTosnekTpuyeckux rpynn unu kabenu
doToanekTpuyecknx(oi) Lenodek(ku), ecrnm b COCTOUT TONbLKO 13 hoToanekTpuydeckux(oi) uenodek(km), Ko-
TOpas MOXET BKNOYaTb YCTPONCTBA 3aLUMTLI OT CBEPXTOKOB, & TaKXe Apyrue annaparbl 3alyThl U BbIKIOYa-
TEeNn-pasbeanHUTENN U U3 KOTOPOW BbIXOAWUT BbIXOAHOW kabenb B.

3.1.17 coeguHuTenbHasa kKopobka oToanekTpuyeckux uenoyek (PV string combiner box): Kommyta-
LIMOHHas Kopobka, B KOTOPOW COEAUHSIOTCA hOTOINEKTPUYECKUE LIEMOUKM U KOTOpas MOXET BKIIt0YaTb YCTPOW-
CTBa 3aLUMTbI OT CBEPXTOKOB, @ Taloke APYrWe annaparbl 3awuThbl M annapaTtbl/yCTPOMCcTBa KOMMYTaLMK.

MpumevyaHne — CoeanHNTenbHLIE KOPOGKU HOTOSNEKTPUUECKMX LIEMOYEK UMEHT OTHOLLEHME TOMBKO K OTO-
aneKTpUYeckuM GaTapesim, KoTopble pasfeneHbl Ha oToaNeKTPUYeCKhe rpynbi.

3.1.18 coeauHuTenbHas Kopobka poroanekTpuyeckon rpynnbi: KoMmmyTauuoHHasi kopobka, B KOTO-
povi coeanHAITCA DOTOINEKTPUYECKUE rPYNMbl NPEAbIAYLLEr0 YPOBHS, KPOME MOCHEAHEro, U KOTopas MOXeT
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BKMIOYaTb YCTPOWCTBA 3aLUMTLI OT CBEPXTOKOB, & Takke APYyrne annaparbl 3aluThl U annaparsl/ycTpoicTea
KOMMYyTaLMK.

MpumevaHue — CoeauHUTENbHbIE KOPOBKM (HOTOSNEKTPUUECKUX TPYMN UMEIOT OTHOLLEHUE TOMBKO K (hOTO-
ar1eKTpUYecknM GaTapesM, BKIOUAOLMM DOTOSMEKTPULECKUE MPYMMbl HECKOMBKIAX YPOBHEN.

3.1.19 pasbeauHeHue (pyHkuMA): encTene, HanpaBneHHOE Ha OTKMIOYEHNE NUTAHUA BCEW YCTaHOBKM
Unu ee OTAENbHOW YacTh NyTEM OTCOEAUHEHUS STOI YCTAHOBKU UMK €€ YacTu OT Mioboro NCTOMHMKA SMEKTpU-
4YeCKOM 3Hepruu No coobparkeHnsiM 6e30MacHOCTU.

3.1.20 BbIknovaTenb (MexaHudeckui) [switch (mechanical)]: MexaHuueckoe kKOMMYTUPYIOLLEE YCTPOI-
CTBO, cnocoBHoe BKMoYaTb, NPOBOANUTL M OTKNIOYATh TOKW NPU HOPMarbHbIX YCNOBUSIX B LeNU (STU YCroBuS
MOFYT BKMIOYaTh ONpeaeneHHble paboyne neperpysku), a Takke NPoBOAUTL TOKU B TEYEHWE ONPEaEeneHHoro
BPEMEHU NPU OMpeaeneHHbIX HEHOPMAaIbHBIX YCNOBUAX B LIEMU, TaKUX Kak KOPOTKOE 3aMblKaHue.

M puMedaHne — BbIkntovaTenbs MOXET He o6na,anb CMOoCOBHOCTLIO OTKIMOHaTE TOKU KOPOTKOro 3aMblKaHWA.

3.1.21 pasbeauHutenb (disconnector): KOHTaKTHbIN KOMMYTaLMOHHBLIA annapart, B Pa3OMKHYTOM MO-
NOXeHUW COOTBETCTBYIOLLMI TpeboBaHUAM K (DYHKLUKU pa3begUHEHUS.

3.1.22 BbiknvaTenb-pasbeauHuTenb (switch-disconnector): Bbiknioyarenb, KOTOPbIA B OTKIOYEH-
HOM MONOXXEHUN YAOBNETBOPAET Tpe6OBaHMﬂM no n3ondayunm, HOpMNMpPoBaHHbLIM ANA pasbeANHUTENA.

MpumMmeyaHne — BeolKIoYaTeNb-pasbeAUHUTENb BLINOMHAET yHKUMIO OTKMoUeHUa OB (BbixogHoro kabens
®B) oT KoHTypa noTpebneHus oTOSNEKTPUHECKOW CUCTEMBI.

3.1.23 anekTpuveckui coeauHutens (electrical connector, connector): ANeKTPOTEXHUYECKOE YCTPOI-
CTBO, NpeHa3Ha4YeHHOe ANsi MEXAHUYECKOTO COEAMHEHUST U Pa3beAUHEHUS SNEKTPUHECKUX Lenen, cocTos-
Liee 13 AByx u 6onee 4acren (BUNKKU, pO3eTKM), 0OpasyloLnX pasbeEMHOE KOHTAKTHOE COeaNHEHNE.

3.2 doTOINEeKTPUYECKAs CUCTEMA M YCTPOWCTBA KOHTYpa noTpeéneHuns

3.2.1 cporoanekTpnyeckas cucrema (photovoltaic system, PV system):

Cucrema, npeobpasyioLlas CONHEYHYIO 3HEPTUIO B SNEKTPUYECKYIO C NOMOLLIbIO NPAMOro npeobpasosa-
HUSI M MCNOMb3YIOLLAs ee AN YaCTUYHOTO UMK MOMHOMO MOKPLITUA SNEKTPUYECKMX Harpy3ok notpebutens
n/unu nepegayn ee B CeThb.

3.2.2 ycTponcTeo npeodpasoBaHus avepruu; Y3 (power conversion equipment PCE): YcTpoicTRO,
B KOTOPOM npoucxoauTt npeobpasoBaHue npou3BOoAMMON hOTOIMEKTpUYECKon Garapeei anekTpuvecKomn
3HEPrum NOCTOSAHHOIO TOKA B SHEPIMIO C HEOOXOAMMbBIMU YaCTOTON U/UNKU HAaNPSDKEHUEM ANA NUTAHUA Harpys-
KW, UNK HAKOMMNEHUA B aKKyMyNsiTOPHOW BaTapee, unv nepefadn B CeTb.

3.2.3 ycTpOMNCTBO Npeobpa3zoBaHUA IHepPruu ¢ pasgeneHueM uenew; YISO ¢ pasgeneHuem uenen
(isolated PCE): YcTpoiicTBo npeofpa3oBaHnsi 3HEPTUM MO MEHbLUEN Mepe C NPOCTbIM pa3AeneHuem Bbixoa-
HbIX Llenen KOHTypa notpebneHns u koHtypa ®b, nmetrouiee Toku yTeuku, He npeBbilaoWmMe npeaenbHbIX
3Ha4YEHW, ycTaHOBNEHHbIX ANng YI3, knaccuduuympyemolx kak Y3 ¢ pasgeneHnem yenen.

MpumedvyaHue 1— TpeboBaHWsA K MHBEpPTOPaM U3NOXKeHHI B [2]. PasgeneHne MoxeT BbiTk BLINOMHEHO KaK YacTb
YIS vnu cHapyxu Y3 ¢ noMoLyblo cneuunanbHbiX CPEACcTB UK YCTPOICTB pasfeneHuns, HanpuMep, UHBEpTop C BHeLW-
HUM M30MMpYoLMM TpaHcdopMaTopoM. Ecnun pasgeneHune BeINofHEHo cHapyxu YI13, B KoHType « Y3 — cneynanbHble
cpefcTBa UNK YCTPOWCTBA pasfeneHns» He JOMmKHO BbiTk NOAKII0HEHO HUKaKoro MHOro o6opyoBaHus.

MpumedyaHune 2—B YIS, kK KOTOPOMY NoaKNto4eHa bonee YeM ofHa Lienb KOHTYpa noTpebneHus, pasgeneqve
MOXET ObITh BEIMOMTHEHO MeXAY HEKOTOPLIMU LienAMU U KoHTYpoM OB 1 oTcyTCTBOBaTL MEXAY ApYriMu Lenamu n Ob. Ha-
npumep, B UHBEPTOpPE, coefnHeHHoM ¢ PB, akkyMynaTopHoi 6aTapeeii (AB) 1 anekTpopacnpesenuTesisHON ceThio, pas-
feneHvne MoXeT OblTb BLIMOMHEHO MexXaY KOHTYpoM DB 1 KOHTYpoM anekTpopacnpeAenuTensHoi ceTu U oTcyTcTBOBaTh
MexXay KOHTypamu oToanekTpuieckoin 6atapen n akkyMynsTopHoi 6atapen. B HacToseM cTaHgapTe TepmuH « Y3 ¢
pasfeneHuem Lieneity, Kak NpaBuno, NpuMeHseTea Ans o6osHadveHns YO ¢ pasgeneHnem BIXOAHOMO KOHTYpa aneKTpo-
pacnpegenuTenbHoi ceTn u koHTypa Pb.

MpumedvyaHue 3 — Ecnu B YO oTCYTCTBYET BHYTPEHHEE pasfeneHne BbIXOAHOro KOHTYpa anekTpopacnpee-
NUTENLHOW CETU M KOHTYpa DB, HO ANA 3TOro UCMONL3YIOTCA CneLmnarnbHble cpefcTBa UK YCTPOICTBa pasgeneHus, Kak
yKasaHo B NpuMedaHun 1, Takoe coveTanue YIS u cneumnanbHbiX CPeACcTB UK YCTPOWNCTBA pasfeneHns MoXeT paccMa-
TpuBaTbes Kak YIS ¢ pasgerneHnem Lenei.

MpumMmevyaHne 4 — VHBEPTOpP, B KOTOPOM AMS pasfeneHust TpeGyeTcss UCMonb3oBaTb OTAENbHBIA BHELLHNIA
U3OMNMpYIOLLMIA TpaHcopMaTop, cHMTaeTesl MHBEPTOPOM C pasfeneHueM Lenei, ecrm Mexay UHBEPTOPOM U 0BMOTKOI
TpaHcdopmaTopa, kK KOTOpPO OH MNOAKMIOYEH, He NOAKITIUEHO HUKaKoe Hoe 0GopyAoBaHue UMK, B Criydae MofKITHoHeHNs!

6
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Gonee o04HOro MHBepTOpa K OAHOMY TpaHcopMaTopy, ecni Kaxablii MHBEPTOP NOAKIIoYeH K OTAenbHo# 06MOoTKe TpaHc-
dopmatopa. Ecnu Gonee ofHOro MHBEpTOPa NOAKIHOUATCS K OfHOW 06MOTKe TpaHcdopMaTopa, Takue UHBePTOpPb! [ oMK~
Hbl paccMaTpuBaTbCs Kak MHBepTOpEl Ge3 pasaeneHus uenei.

3.2.4 ycTpONCTBO NpeoGpa3oBaHuA sHepruu 6e3 pasaeneHua uenei; Y3 6e3 pasgeneHus uene
(non-isolated PCE): YcrporicTBo npeobpa3oBaHus aHeprum 6e3 MMHUMAanbHOro pasaeneHuns BbIXo4HbIX Lenem
KOHTypa noTtpebneHusi n koHTypa OB unu umeloLee TOKU yTedku, npeBocxoasime Tpebyemblie ansa YIS ¢
pasgeneHuem uenen.

3.2.5 cnexeHne 3a TOYKOM MaKcumaribHOW mowHoctu; CTMM (maximum power point tracking,
MPPT): Metoa ynpasneHusi, obecneunBatomin paboty ¢b B OKPECTHOCTU TOUKM BOMNbLT-aMMNEpPHON xapakre-
puctuku (BAX), B KOTOPOW NPOU3BEAEHME 3HAYEHUIA TOKA U HaMPsHKeHUs MakCcumanbHO W, CregoBaTensHo,
MakcumMarkHa BbIX0AHaA MOLLHOCTbL B npu 3aaaHHbIX pabovnx yCnoBusx.

3.3 NMpoBoagHUKKN M NpoBOASALLUE YACTH

3.3.1 npoBoaawasn yactb (conductive part): Yactb, koTopas cnocobHa NPOBOAUTL ANEKTPUYECKUIN TOK.
3.3.2 TokoBeaywas yactb (live part): lMpoBoasaLLas 4acTb 3NEKTPOYCTaHOBKM, Haxo4sLWascs B npouec-
ce ee paboTebl Nog paboyunm HanpsHKEHUEM.

n puMedyaHune — 3T0 NoHsATUE HeoBsi3aTenbHO nogpasymeBaeT PUCK NOpaXKeHUA SNeKTpU4eCKUM TOKOM.

3.3.3 oTkpbITaga nposoaswas yactb (exposed conductive part): JocTynHas aAns npUKOCHOBEHMSA Npo-
BOASALLAS YACTb ANEKTPOYCTAHOBKU, HOPMAanbHO HE HAXOAALLASACA NOA HAMPSXKEHUEM, HO KOTOPAsi MOXET OKa-
3aTbCA NOA HaNPSHKEHMEM NPY NOBPEXOEHNN OCHOBHOW U30NALMMK.

3.3.4 cTopoHHAA npoBoaswan yacTb (extraneous conductive part): MNpoeoasLlaa 4yacTb, He ABNAIO-
LLIASICA YaCTbIO AMEKTPOYCTAHOBKM.

3.3.5 TokonpoBOAALWMIA NPOBOAHUK: [TPOBOAHUK, MO KOTOPOMY B HOPMArIbHbIX YCIIOBUSIX NPOTEKAET
ANEKTPUYECKUI TOK.

3.3.6 cpegHuit nposoaHuk M, npoBoaHuk cpegHei Touku (mid-point conductor, M conductor): Mpo-
BOJHUK, 9NEKTPUYECKN NPUCOEAVHEHHBIN K CPEAHEN TOUKE ANEKTPUYECKON CUCTEMBI NMOCTOSHHOTO TOKA U UC-
nosib3yemblil AN nepeaadu u pacrnpeaeneHns aNeKkTPpoIHepPruu.

3.3.7 HeuTpanbHbiit npoBoaHuk N (neutral conductor, N conductor): MpoBoaHUK, 3NEKTPUYECKN Npu-
COEAMHEHHbIA K HENTParbHON TOUKE UMK CPeaHEeN TOYKE INEKTPUYECKON CUCTEMbI MEPEMEHHOrO ToKa U UC-
nonb3yemblit ANA NEpefayum 1 pacnpeaeneHns NEKTPOIHEPruu.

3.4 OnekTpoGe3onacHOCTb

3.4.1 ocHoBHas usonauums (basic insulation): U3onsauus TokoBeaywmx vacrten, obecneunsatoLlas B ToM
yucne 3awmTy OT NPAMOIrO NPUKOCHOBEHMUS.

3.4.2 pononHuTenbHas usonauua (supplementary insulation). Hezasucumaa usonauus, BbinonHse-
Mas AONONHUTENBHO K OCHOBHOM U30MNSILMK ANA 3aLWMTbI NPU NOBPEXAEHUN OCHOBHON M30NALUK.

3.4.3 psonnan usonauma (double insulation): N3onauua, cocroawas n3 OCHOBHOW U AONONHUTENbHOMN
n3onauumn.

3.4.4 ycunenHas usonsumsa (reinforced insulation): N3onayua, o6ecneunsalowas cteneHb 3awWuThbl
OT NOPAaXXEHUA INEKTPUYECKUM TOKOM, SKBMBASNEHTHYIO CTENEHN 3awmThl, o6ecneyusaemMoin ABOMHON M30-
nauven.

n puMmedyaHune — YcuneHHasn n3onAynAa MOXeT COCTOATE U3 HECKONBbKUX CNOEB, Ka)KAblﬁ U3 KOTOPbLIX HE MOXET
ObITb UCNBITaAH OTAENbHO KaK OCHOBHasA UK AononHUTeNnbHaa n3onauua.

3.4.5 npocTtoe pasaeneHue (simple separation): Pasgenexnne mexay uenamm unu mexxay Lenbio U 3eM-
nevi NoCpeaCTBOM OCHOBHOW U30MNSALUU.

3.4.6 pa6ouee (pyHkumoHanbHoe) 3azemnenue (functionally earthing): 3azemneHue Touku unu Touek
TOKOBEAYLLUMX YacTel 3NeKTPOYCTaHOBKM, BbINOMHAEMOe Ans ob6ecneveHnsa paboTbl SNeKTPOYCTaHOBKM (He B
uensax anekTpobe3onacHocTH).

3.4.7 sawuTHOe 3a3emneHue (protective earthing): 3asemnenue, BbiNONHAEMOE B LiENsX anekTpobeso-
NacHOCTH.

3.4.8 ypaBHuBaHue noteHuuanoB B ®Pb: dnekrpuueckoe coeamHeHne BCex OTKPbITbIX NPOBOAALLMX
yacten b (a Takke CTOPOHHUX NPOBOAALLMX YacTel, ecnu TpebyeTca) mexay cobon Ana AOCTWKEHUs pa-
BEHCTBA WX NOTEHLMANOB.
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3.4.9 npoBOAHUK cCUCTEMbI YpaBHMBaHuA noteHuuanos (bonding conductor): NMpoBogHMK, ycTaHas-
nvMeaembli 4N PYHKLUMOHANBHOMO UMM 3aLUTHOMO YypaBHMBAHWUA NOTEHLWAOB.

3.4.10 npoBOAHUKM OCHOBHOW CUCTEMbI YPaBHMBAHUA NOTEHLMUANOB: NPOBOAHNKM, C MOMOLLbIO KO-
TOPbIX BbIMOSIHAETCA COeANHEHNE OTKPbITbIX NPOBOAALLMX YacTen OB mexay coboi nocpeacTBOM UX Coean-
HEHUSA C rNaBHON 3a3eMNAIOLLEN LLMHON (3AXKUMOM).

3.4.11 rmaBHas 3a3eMnAOWAA WUHAa (3axum) (main earthing terminal): LUnHa (3axwm), aBnaoLwascs
YaCTbIO 3a3eMISAIOLLETO YCTPOMNCTBA SMNEKTPOYCTaHOBKM A0 1 KB n npeaHasHayeHHasa Ans npucoeanHeHus He-
CKOIMbKMX NPOBOAHWUKOB C LIENbIO 3a3EMINEHUSI M YPaBHMBAHWUSA NOTEHLMUAroB.

3.4.12 ycTpoicTBO 3awuTHOro otknroueHus; Y30 [residual current device (RCD)]: MexaHu4eckui
KOMMYTaUMOHHbIA annapar, npegHasHavYeHHbIl Ans ObICTPOro aBTOMaTU4ECKOro OTKIMIOYEHUS ydacTka dnek-
TPU4ecKon Lenu B TOM Cryyae, Koraa TOK YTEeUKM B 3TOW Lenu (4epes nsonsaumio npoBoAoB, Yepes U3onauuio
obopyaoBaHNs U Yepes YenoBeKa) AOCTUraeT BENUYMHbI AndipepeHumnansHOro oTknoyarLwero Toka Y30, u
ONA BKMIOYEHUS, NPOBEAEHNUSA U OTKIMIOYEHUS TOKOB NPW HOPMAarbHbIX YCAOBUAX IKCMNyaTaLuu.

MpumevyaHue 1 — YcTpoiicTBO AnddepeHLmansHoOro Toka MoXeT ObiTb KOMBUHaUMER OTAEMbHBIX YCTPOUCTB,
BbIMOMHSAIOLMX pasfnyHble dyHKLUKN: 0BHapyKeHne, oLeHka AnddepeHLnanbHoOro Toka, BKIIOYEHNe N OTKIIoYeHNe anek-
TPWU4ECKOro Toka.

MpumevyaHue 2 — B 3apybexHbiXx HOPMATUBHLIX JOKYMEHTax BMECTO TEpMUHA «YCTPOWCTBO 3aLLUMTHOMO OT-
KIioveHUA» MPUMEHSIIOT TEPMUH «YCTPOIRCTBO AuddepeHumansHoro Toka» (YOT). Takke 3TOT TepPMUH NPUMEHSIOT B HYacTh
OTeYECTBEHHbBIX HOPMATUBHBIX JOKYMEHTOB, BBEAEHHEIX B A€ACTBUE B NOCNEAHNE rofbl.

3.4.13 ycTPOMCTBO 3aWmnTbl OT UMNYJSIbCHbIX nepeHanpsxeHun; Y3UI [surge protective device
(SPD)]: YcTpoicTBO, NpegHasHa4yeHHoe ANS OrpaHuYeHns nepeHanpsHkeHnsa u CKauKoB HanpsXeHus; ycTpon-
CTBO COAEPXUT NO KpanHen Mepe OAUH HEMMHENHbIN KOMMNOHEHT.

3.5 NMapameTpbl U pexuMbl

3.5.1 HOMMHaNbLHOE 3HA4YeHWe napameTpa JIeKTPOTEXHMYECKOro usgenusa (ycTpoucrea):. 3Hade-
HWE napaMeTpa 9NeKTPOTEXHUYECKOro uaenus (YyCTpOMCTBa), yKa3aHHOE U3roTOBUTENEM, NPU KOTOPOM OHO
JOIMKHO paboTaTb, ABNAIOLLEECS UCXOAHbIM AN OTCHETa OTKIMOHEHUN.

MpumMmevyaHue — Kuucny napameTpoB OTHOCATCS, HANPUMEP, TOK, HanpsbkeHne, MOLLHOCTb.

3.5.2 pabouee 3HaYeHMEe napameTpa IEKTPOTEXHUYECKOrO usgenua (yctponcraea), padboumni na-
pamMeTp: 3HaYyeHus napamerpa INeKTPOTEXHUYECKOro nsgenusa (yCTponcTea), orpaHMYEHHOe A0ONYCTUMbIMK
npeaenamu.

3.5.3 HauGonbluee (HauMmeHbluee) paboyee 3HaYeHUe nNapamMeTpa ANEeKTPOTEXHUYECKOro usaesnusa
(ycTtpoicTBa): [JonyCTUMbIN BEPXHUI (HUXKHWI) Mpeaen u3ameHeHns pabovero 3Ha4eHus napameTpa anekTpo-
TEXHUYECKOro usgenua (yCTponcrea).

3.5.4 pexxum paGoTbl INEKTPOTEXHUYECKOTO U3OeNUA (INEKTPOTEXHUYECKOrO YCTPOMUCTBA, JNeK-
TpooGopyaoBaHus):. COBOKYNHOCTb YCNOBUIA paboTbl SNEKTPOTEXHUYECKOTO U3aenus (SNeKTPOTEXHUYECKOTO
YCTPOICTBA, anekTpoobopyA0BaHUS) 3a ONpeAeneHHblii MHTEPBan BPEMEHU C YHETOM UX ANUTENbHOCTH, MO-
CnefoBaTenbHOCTU, a TaKKe 3HAYEHUI U XapaKkTepa Harpysku.

3.5.5 HOMUHaNbHbIA pexum padoTbl INEKTPOTEXHUYECKOro usgenus (3NeKTPOTEXHUYECKOro
YCTPOMCTBA, 3MeKTPoobopyaoBaHuaA) (rating): Pexxkum paboTbl SNEKTPOTEXHUYECKOTO U3 enus (SnNeKTpoTex-
HUYECKOro YCTPOICTBA, aNeKTpooO0opyAOBaHUS), NMPU KOTOPOM 3HAUYEHUS] KaXAOr0 M3 napameTpoB pexxuma
paBHbl HOMUHAIbHbIM.

3.5.6 HOpMasnbHbLIN pexum pPadoTbl INEKTPOTEXHUYECKOro U3OeruA (3NEeKTPOTEXHUYECKOro
YCTPOMUCTBA, 3neKkTpoobopyaoBaHus). Pexxum paboTbl SNEKTPOTEXHUYECKOTO U3Aenusa (3neKkTpoTexHuye-
CKOrO YCTPOWCTBa, anekTpoobopyaoBaHus), XapakTepuayoLmiics paboummmn 3Ha4eHUsIMU BCEX NapamMeTpoB.

3.5.7 nepeHanpsxeHue B 3NeKTPOTEXHUYECKOM usgenum (yctponctee) (overvoltage, over-tension):
HanpsbkeHue, 3Ha4YeHue KOTopOoro nNpeBoCcxoanT Haubornbluee paboyee 3HAYEHUE HaMpPsHKEeHUs ANEKTPOTeXx-
HUYECKOro u3genus (yCTpomucTBa).

3.5.8 umnynbCcHOe nepeHanpsxeHue (surge overvoltage, surge): Peskoe yBenuueHue HanpshkeHns 4o
3HAYEHUN, NPEeACTaBNALWMX ONACHOCTb AN M30MsAUMK, YernoBeka u 06opyaoBaHUs, ¢ NOCneayoLWwuM BOG-
CTaQHOBMNEHNEM aMMMUTYAbl HANPSXKEHNUSA [0 NEPBOHAYANbLHOTO Uy 6IM3KOro K NepBOHA4YanbHOMY YPOBHSA 3a
NPOMEXYTOK BPEMEHU A0 HECKOMNbKUX MUINANCEKYHA. VIMNYNbCHOE NepeHanpsbkeHue npexae BCero ABnseTcs
pesynsraTom 3MEeKTPOMarHMTHOrO UMMYMbCa yaapa MOMHUU U KOMMYTaLWOHHbLIX NPOLECCOB.
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3.5.9 cBepxTok (overcurrent): Tok, 3Ha4eHUE KOTOPOro NpesocxoauT Hambonbluee pabovee 3HayeHue
TOKa 3M1eKTPOTEXHNYECKOTO U3genus (YyCTpomcTea).

3.5.10 Tok kopoTkoro 3ambikaHua (fault current): CeepxTok, aBapuiiHbIi TOK, OGYCNOBMNEHHbIN He
npeaycMOTPEHHbIM HOPMarnbHbIMU YCIIOBUAMU paboTbl COEAMHEHWEM (3aMblKaHMEM) Yepe3 Marnoe conpo-
TUBMEHUE TOKONPOBOASALLUX YaCTeW, UMEIOLLMX Pa3Hble MOTEHLMAanNbl NN UMEOLLMX PasHYo NONSAPHOCTb (Mo-
CTOSIHHBII TOK), NOAKITIOYEHHbIX K pa3nu4HbIM hazam (MHOrodasHblit NnepeMEHHbIN TOK).

MpuMevyaHne — TepMUH «TOK KOPOTKOrO 3aMblKaHUA» NPUHLMUNWANBHO OTIIMYAETCA OT TePMUHA «TOK KO-
POTKOro 3aMblkaHUs POTOSNEKTPUHECKOrO YCTPORCTBa» ((DOTOINEKTPUHECKOrO ArEMEHTa, POTOANEKTPUYECKOrO MO-
aynauT n.).

3.5.11 Tok neperpy3ku (overload current); CBEpXTOK B 9NEKTPUYECKON LLeNn NeKTPOYyCTaHOBKK Npu OT-
CYTCTBUM 9MEKTPUYECKUX MOBPEXAEHNUN.

3.5.12 andphepeHumanbHbIi TOK I, [residual current (/5)]: Tok, paBHbIit BEKTOPHOI CyMME TOKOB, Npo-
TeKarLmx Yepes yCTPOMCTBO 3aLUMTHOrO OTKMOYEHUS (audddhepeHumnanbHOe TOKOBOE YCTPOWCTBO).

3.5.13 Tok yTeuku (leakage current): Tok, KOTOPbIA NPOTEKAET B 3€MIIHO MW HA CTOPOHHME NpoBOAsLLME
YacTU B AMEKTPUYECKN HEMOBPEXAEHHOW LiEnu.

3.5.14 Tok 3aMbIKaHUA Ha 3eMnto (earth fault current): Tok, npoTekatoLmin B 3€MIO NPU NOBPEXIEHUN
n3onauuu.

4 Tpe6oBaHUsA K KOHCTPYKLUU

4.1 doToanekTpuyeckana 6arapes B (POTOINEKTPUYECKON CUCTEME

doroanekTpuueckne 6atapen npegHasHaveHbl 4na obecnedeHns aNeKTposHepruen uenei notpebute-
N5 B POTOINEKTPUHECKON CUCTEME U ABNSAIOTCA OCHOBHOM YacTbO POTOINEKTPUYECKON CUCTEMBI. SHAUUTENb-
Has YacTb TPeBOBAHWI K KOHCTPYKLMK, UCMIBITAHWUAM U dkennyaTaummn $B 3aBucut oT TOro, Kak OpraHu3oBaHa,
CKOHCTpyMpoOBaHa hOoTO3NEKTpU4eckas cuctema, B kotopoin b ycTraHOBnNEHa, u Ot TOro, ¢ kakum 060opyaoBa-
HWEM B KOHTYpe noTpebneHus coeanHsercs ¢b.

Ha pucyHke 1 npuBeaeHa obLwas yHKUMOHANLHASA cxema POTOINEKTPUYECKON CUCTEMBI.

Mo noaknoyeHnto kK 060pya0BaHUIO KOHTYpa noTpebutena ®b noapa3fensioTcsa Ha cneaylowmue Tunbl
(CM. PUCYHOK 2):

- ¢hoToanekTpuyeckas barapes, NOAKMIOYEHHAs K Harpy3ke(am) NOCTOSAHHOTO TOKA, KOTOPas MOXET CO-
AepaTb YCTPOWCTBO HAKONIEHUS SHEPIUK;

- doroanekTpuyeckas barapes, NOAKIMIOYEHHAA K YCTPOMUCTBY HAKOMMeHus 3Heprumn (AB unu uHble aHa-
NOrUYHbIE YCTPONCTBA);

- dotoanekTpuyeckas 6arapes, NOAKMIOYEHHAA K YCTPOWCTBaM (LiensiM) NEPEMEHHOrO TOKa, B 4aCTHO-
CTU K dneKTpopacnpeaenuTenbHON CETH, Yepes npeobpasyioulee 060pyaoBaHUe, KOTOPOE COAEPKUT NPOCTOE
pasgenexue;

—— _
Llenn
notpebutens
| | |
doTo3NeKTpuHecKan
Barapes KoHTyp notpe6neHus

| | l

PucyHok 1 — ObLyas dyHKUMOHanbHasa cxema
OTOINEKTPUHECKOIH CUCTEMDI
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PucyHok 2 — BapwuaHThbl Leneit notpebutens

- hoTtoanekTpudeckas 6atapes, NOAKMIOYEHHAs K YCTPOWCTBaM (LensamM) nepemMeHHoro Toka, Yepes npe-
obpasyioLlee o60pyaoBaHue, KOTOPOE He COAEMKUT NPOCTOro pasaeneHus;

- ¢horoanekTpudeckas bartapes CMeLIaHHOTO NOAKMIOYEHNSA — NOAKIMIOYEHHAA K HECKOMbKUM M3 NEePBbIX
yeTbipex TUNoB 060pyAOBaHUS.

MpumedaHune 1 — [anee B TekcTe peub uaet o6 AB, ogHako Bce TpeboBaHuMs, pacnpocTpaHsoTCa U Ha nio-
Goe apyroe ycTpoicTBO HakomneHuns aHeprun. MNepeaada aHeprun oT OB Ha Apyroe YCTPONCTBO HAKOMMEHUS 3HepPrn He
JOMKXHa CHUXaTL YypoBeHb 6eaonacHocT OB 1 hOTOSNEKTPUHECKOA CUCTEMBI.

MpumedaHne 2— 3peck v fanee AnsA NpocToThl U3NOXKEHNSA cokpalleHne AB ucnoneayeTes B €4UHCTBEHHOM
yncne. OB MoxeT BbITb NOLKNICYEHa K HECKONBKUM coeiMHEHHBIM Mexay coboil AB, TpeboBaHWUA HacToALLEro cTaHgapTa
He 3aBMUCAT OT KonudecTBa Ab, koTopoe 3apsixaeT Pb B poToanekTpnyeckon cucteme.

4.2 CTpykTypa horoanekTpuiyeckomn 6arapeu

Ha pucyHkax 3—5 npuBeaeHbl 6a30Bble BapuaHTbl ANEKTPUYECKUX CXEM (DOTOINEKTPUYECKMX BaTapeii:
&b, cocToALwas u3 0agHON POTOINEKTPUYECKON Liernovkun, ®B ¢ HeCKONbKMMU napannensHbiMU OTOSNEKTPK-
yeckumu Lenoykamu n b, CoOCToALLAA U3 HECKONMbKUX POTOINEKTPUYECKMX Fpynn.

Manble doToanekTpuyeckue 6atapen o6bIYHO He coaepkaT POTOINEKTPUYECKUX rPyNn U coBpaHbl He-
nocpeacTBEHHO M3 ®M unu uenodek, Torga kak 0onbLume oroanektTpuyeckne batapen 06bIMHO coBpaHb! U3
MHOIMUX (PpOTOINEKTPUYECKUX TPYM.
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B HacTosileM ctaHgapte ans yaobcrea U3NoXeHUs paccMaTtpuBatoTcsl (poTOINEKTPUUECKME LIEMNOYKN
u3 ®M, TaKk Kak MMEHHO 3TOT BapuaHT NocneaoBaTeNbHbIX CoeauHeHnn Hanbonee pacnpocTtpaHeH B ®b Ha
npaktuke. OfHaKo BCE NOMOXEHUs1 HAaCTOSALLIEro CTaHaapTa aHanornyHel u ans ®b, sknovatowyx nocnegosa-
TEnNbHbIE COEAUHEHMNA APYIMX DOTOBNEKTPUYECKMX KOMMNOHEHTOB.

Ons ynobcTBa U3NOXEHUS B HACTOSILLEM CTaHAapTe paccmaTtpuBaeTcs aeneHue b TONMbKO Ha OauH
YPOBEHb NapannenbHbiX COeAMHEHMNI. BCe NONOXeHUA HaCTOALLEro cTaHAapTa aHanoruyHel U agns ©b, Bkto-
yawLwmx hoTOINEKTPUYECKUE TPYMMbl HECKOMNbKO YPOBHEN.

p——————————————— doToaneKTpuyeckas bartapes ————————— ~< e ———————

v/~ Kontyp
)| noTpe6nenus

N,
N\
4

_——————————————

.......... ! Annapar 3awmrsl i
ot cBepxTokoB ®B

g
\
-
.

LLyHTMpyrowmin

avon
(npumeydaHue 1)

I o

BrixogHown Bbiknovarenb- i

kabenb b pasweguHuTennL i
(npumeyanue 2) i

doToanekTpuieckas ]
Lenoyka i

|
I
|
|
|
1
|
|
I
|
I
I
]
|
I
]
I
I
I
] 4
i { $
I
I
I
]
]
I
|
I
I
I
I
|
I
1
1
1
]
1

KOMNOHEHTB, KOTopble He TpebyrTCH BO BCEX CIyyasix;

————— — rpaHuybl Pb
NMpumevaHune 1— Tam, rae oHn TpebytoTcs, LWYHTUPYOLWME ANOALI OBLIMHO YCTaHABNMBAKOTCS U3roTOBUTENEM oM.

NMpumedvaHue 2 — TpeGoBaHNA K BLIKIIOHATENAM-pasbeMHATENAM NpuBeaeHsl B 7.5.1.

PucyHok 3 — Cxema cpoToaneKkTpuieckoin 6atapeu, BapuaHT ¢ €4UHCTBEHHOM| LienoYkoi
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\\~. ________________________________________________________ -’ \\s _________

.......... e — KOMMOHEHTBI, KOTOPbIE He TpebylTCcA BO BCEX Cryyasx;

______ — rpaHuLpl b unn komMnoHeHToB ®B;
— — KOPIYC
MpuMevaHune 1— Tam, e oHU TPeBYIOTCA, LLYHTUPYHOLLME oAbl 06LIMHO yCTaHaBNUBaloTcA usrotosutenem OM.

MpumevaHune 2 — TpeboBaHUA K pasMeLLEHNIO annapaToB 3alUTLl OT CBEPXTOKOB NpUBeAeHs B 6.3.

PucyHok 4 — Cxema cpoToanekTpudeckoit 6atapewu,
BapUaHT C HECKOSIbKUMU naparinesibHbIMU Lenoykamm
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wese — KOMMOHEHTBI, KOTOPbIE He TpeGyloTCA BO BCEX CRy4asX;

------ — rpanuupl @b K KomnoHeHToB PB;
—-—-— —Kopnyc

Mpumeuvanune 1— Tam, e oHu TpebytoTes, LWYHTUPYIOLLME ANOAbI 06bIMHO YCTaHaBNMMBatoTCA narotosuTenem M.

NMpuMeyaHne 2 — TpeboBaHUA K pasMeLLEHUIO annapaToB 3aliuTbl OT CBEPXTOKOB NpuBedeHs! B 6.3.

PucyHok 5 — CxeMa choTosnekTpudeckoil 6atapen, BapuaHT ¢ HECKOMNLKUMI NaparnensHsIMU1
boTOBNEKTPUHECKMMU FPYNMNamMi, COCTOSILLIMMU U3 HECKOMBKNX MapasnenbHeIX hoTOSNEKTPUHECKUX LieNoYeK
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MpumevaHne — doToaneKTpuyeckan rpynna fomKHa COCTOATL U3 OQHOTUNHLIX MOAYNEN, pasHble poToanek-
Tpudeckue rpynnel B @b MoryT coctosTb n3 ®M, N3roTOBMEHHBLIX MO pa3HLIM TEXHOMOMMAM, HO C OfUHAKOBLIMU, B AOMNY-
CTUMBIX Npefenax, BbIXOAHBIMU 3NEKTpUYEeCKUMU XapakTepuctukamu. Ecnu ®Ob BknovaeT doToanekTpudeckne rpynnel
HECKONMbKUX YPOBHEW, aTo TpeboBaHMe oTHOCUTCA K DOTOANEKTPUYECKOW rpynne nepBoro, Haubonee yaaneHHOro oT Bbl-
xopa ®b, ypoBHs.

B HekoTOpbIX cuctemax kabenb ®b oTCyTCTBYET, M BCe DOTOINEKTPUIECKUE LIENOYKU Unu poToINEKTPU-
YecKue rpynnbl MOryT COEIMHATLCA B COEAMHUTENBLHON KOpobke, yctaHasnueaemon Ha Y3, unu nogkniova-
IOTCSl HENOCPEACTBEHHO KO BXOZaM YCTPOMCTB KOHTYpa noTpebneHus.

doToanekTpuyeckue rpynnbl (OTOINEKTPUYECKUE TPYNNbI NOCNEAHEro YpoBHS, Ha Bbixoge $b) moryT
COEAMHATLCA HENOCPEACTBEHHO B YI13, cM. 4.3.2.2.

4.3 Bnuanue Ha (pOTOINEKTPUYECKYIO DaTapero KOMNOHEHTOB KOHTypa noTpedneHusa
(hOTOINEKTPNUYECKON CUCTEMBI

4.3.1 O6uwmMe NONoXeHus

OB aomkHa noakno4aTbCa TONbKO K YIM3, otBevaowmm tpebosaHusam [1] n B 3aBUCUMOCTHU OT TUNa
n yHKUMI 06opyaoOBaHMA KOHTYpa noTpebneHus BCceM ApyruMm Yactsam cepumn craHaaptos MOK 62109
[6].

I'Ipu Bbl60pe 3aluTbl OT CBEPXTOKOB AOJDKHbI ObITb YYTE€Hbl MaKCMMaribHbl€ BO3MOXXHbl€ 06paTHbIe
TOKU, KOTOPbI€ MOTYT BO3HUKHYTb B ®B npu aBapuiHbIX CUTyaLUsX, Hanpumep KOPOTKOM 3aMblKaHUU, B KOH-
Type notpebnexnus doroanekTpuyeckon cuctemol (8 Ab, YT, npoBoAHMKAX anekTpopacnpeaenuTensHomn
cetu n np.). Ecnu xapakrepucrukn npucoeauHsemoro k ®b ob6opyaoBaHusa KOHTypa notpebneHusn 3apaHee
HEN3BECTHbI, B AOKYMEHTAaLUMN JOIDKHO ObITb YKa3aHO 3Ha4eHWe MakCMMaribHO 40NYCTMMOrO 00paTHOro Toka
Ha Bxoge B ®b.

Ecnu xapaktepucTukm obopyaoBaHUsi KOHTYpa noTpebneHus 3apaHee Heu3BeCTHbl, Ab u nHoe 06o-
pyaoBaHMWe AOMKHbI BbIOMPATLCA C YYETOM XapakTEPUCTUK 3aLMTbl OT CBEPXTOKOB U kabenei (npoBoaoB) U
BbIXOAHbIX napaMeTpoB ®b, ykazaHHbIX B JOKyMeHTauuu ®b.

4.3.2 MopgkniovueHne (POTO3NEKTPUYECKO 6aTapen K yCTPOUCTBY Npeobpa3oBaHMs 3HEPruu C He-
CKONTbKMMU BXOAAMM NOCTOAHHOIO TOKa

4.3.2.1 O6wme nonoxeHuns

®b 4acTo NpUcoeanHATCA B (POTOINEKTPUYECKON cucteme K Y3 ¢ HECKONbKMMU BXOAAMU NOCTOSAH-
Horo Toka 6e3 coeauHUTENLHOW KOpOoOKku PB (CM. pucyHku 6 u 7). B aTom cnyvae 3awura OT CBEPXTOKOB U
BbIOOp ceveHuii NPOBOAHUKOB ANA kaxaon Yactu $b, nogknioveHHOn Kk otaenbHomy Bxoay YIM3, B BbicLuen
CTEMEHM 3aBUCUT OT OrpaHuYeHuUst Bcex obpaTtHbix TokoB U3 Y3 B hoTOINEKTPUYECKYIO BaTapeto.

4.3.2.2 Ha Bxogax Y3 nogknoveHbl YCTPONCTBA CREXEHUNA 3a TOYKOW MaKCUManNbHOW MOLLHOCTMU.

B Tex cniyyasix, korga B YO Ha BxoAax NOAKMIOYEHbI YCTPOWCTBA CEXEHNA 32 TOYKOM MakCMManbHON
MOLLHOCTU (CM. PUCYHOK 6), Npu BbiOOpe 3aliuThl OT CBEPXTOKOB YacTei ®b, KoTopble CoeanHeHbl C 3TUMKU
BXOAaMM, HE0OX0AMMO YYUTbLIBATb BCE BO3MOXHbIE 00paTHbIE TOKU, onpeaensemble B COOTBETCTBUU C Tpebo-
BaHuaAMM [1].

B aTtom cny4yae npu npoektuposaHuu ®b kaxpgasa yactbe $b, coeauHeHHana ¢ Takum Bxoaom Y3, moxet
paccmaTtpuBaTbecs kak camocroaTenbHaa $b. [ina obecneveHuns otknioveHus ot YIS kaxaasa Takaa caMocTo-
saTenbHaa ©b gomkHa 6biTb NoAKNO4eHa k Bxogam YIO uepes BbikniovaTenb-pasbeauHutens. Bee Boikniova-
TEenu-pasbeauHUTENN JO0MKHbI ObITb CNapeHbl U cpabarbiBaTb OAHOBPEMEHHO (CM. 7.5.1), Ha KaXkaOoM AOMKHA
GbITb YCTAHOBNEHA NpeaynpexaaloLwas MapkupoBKka B COOTBETCTBUMU C 9.6.

4.3.2.3 Bxoabl Y3 coeauHeHbl obwel wmHomn BHyTpu YIM3.

B Tex cny4yasnx, kora Heckonbko BxoaoB Y3 coeauHeHbl BHYTpU YIS napannenbHo o6ulen WUHOM no-
CTOSIHHOrO TOKa (CM. PUCYHOK 7), Kaxkaaa yactb ©b, coeaAnHeHHaa ¢ O4AHUM BXOAO0M, AOSMKHA paccMaTpuBaThb-
¢s npu npoektTupoBaHum Pb kak poToanekTpuyeckas rpynna. ObbeanHeHne Bcex Takmx hoTodNEeKTPUHECKUX
rpynn cyutaerca nonHon Pb.

Ona oBecnevenus otknioyeHust ot YO kaxwpaas Takas poToanekTpudeckas rpynna gomkHa obiTb noa-
KniodeHa Kk BxogaMm YI3O yepe3 BbikNOYaTenb-pasbeauHUTENb. BCe BbiKNOYaTENU-PasbeANHUTENN AOSMKHbI
ObITb CNapeHbl M cpabarbiBaTb OAHOBPEMEHHO (CM. 7.5.1), HA KaXXa0M A0MKHA ObITb YCTAaHOBNEHA Npeaynpex-
Aaiowias MapKkupoBka B COOTBETCTBUMU C 9.6.
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PucyHok 6 — doroanekTpuueckas 6arapes, coegmHeHHas ¢ yCTpoicTBoM npeobpasoBaHna sHeprum
€ HECKOIBKUMU BXOAAMMW NOCTOSIHHOTO TOKA, K KOTOPLIM MOAKMIOHYEHbI
YCTPOWCTBA CMNEXEHNA 3a TOUKOW MaKCMMarnbHON MOLLIHOCTH
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PucyHok 7 — doToanekTpuieckas 6atapes, CoeAMHEHHas ¢ YCTPOMCTBOM NpeoGpasoBaHusi SHepruun

C HECKOJTBKMMMW BXOA4aMU NOCTOAHHOIO TOKA, BXOAbl MOCTOAHHOIO TOKa npucoeinHeHb!

k o6lLuelt LMHe BHYTPHU YCTPOCTBA NpeoOpasoBaHus sHeprum
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4.3.3 MoaknioueHne horoanekTpuyeckon 6atapen kK akkyMynaTopHou 6atapee

Hanuuue AB B (h0TOINEKTPUHECKOI CUCTEME, B KOTOPON yCTaHoBNEeHA OB, BNusieT Ha BbIOOP U pasmeLleHne
annaparoB 3aLLuThbl OT CBEPXTOKOB B b (CM. 6.3) 1 ceueHus TOkONPOBOASALLMX MPOBOAHUKOB (CM. 7.6.2). YcTaHoB-
neHHasi B hoTO3neKTpu4eckon cucteme Ab MoxeT ObITb UCTOUHUKOM BbICOKMX TOKOB KOPOTKOTO 3aMbIKaHUSA.

3awmTta ®B 0T CBEPXTOKOB U CEYEHUE TOKONPOBOAALLUMX NPOBOAHUKOB AOMMKHbLI BLIOMPATLCS C YHETOM
MakCUMarnbHbIX BO3MOXHbLIX TOKOB KOPOTKOro 3ambikaHua B AB unu, ecnu napametpbl Ab 3sapaHee He u3-
BECTHbl, AB AOMKHO BbIOMPATLCA C YYETOM XapakTepUCTUK 3almuThl OT CBEPXTOKOB M kabenen (npoBoaos),
yKa3aHHbIX B JOKyMeHTauun Ob.

Bce annapartbl 3awuThl, ycTaHaBnueaembie B ®B, 4omkHbI 06ecneunBaTh 3aLmMTy OT CBEPXTOKOB, BO3-
HUKAIOLLMX B pe3ynbTaTe KOPOTKUX 3amMblkaHuin B AB.

Ons 3awmTel B OT CBEPXTOKOB, BO3HUKAIOWMX B AB, mexay AB 1 koHTponnepom 3apsaa AomiHbI ObiTb
YyCTaHOBMEHbI annaparkl (annapar) 3awuTbl OT CBEPXTOKOB, HACTONbLKO 6nm3ko k AB, HaCKONbLKO 3TO NpakTu-
YecKu OCYLLECTBMMO. 3TU annapartbl MOTyT ObITb MCNONb30BaHbI ANS 3awuTbl B OT CBEPXTOKOB, BbI3BAHHBIX
KOPOTKUM 3amblkaHuem B AB, npu ycnosuu, 4to kabenb $B paccuuTaH Ha Takom e TOK, YTO U YCTPOMCTBO
3aLUTLI OT CBEPXTOKOB camoi AB. B npoTMBHOM criyvae annaparbl 3aLuTbl OT CBEPXTOKOB AB AOMMKHbI ObITh
yCTaHOBMEHbI HA BbIxoae AB.

Ecnu choToanekTpuyeckasn cucrtema, B KOTOpon yctaHosneHa db, sknioyaetr Ab, pekomeHayeTcs ycra-
HOBKa 3aLLUMTHbIX YCTPOICTB, NPeAoTBpaLLaloLLmMX B HOYHOE BpeMs obpaTHbIn Tok B ®B n3 Ab (TpeboBaHus k
auoaam B 3TOM criyyae cM. 7.4.5).

MpumevyaHune — Kaknpasuno, 3awuTy oT paspsga Ab Ha ®b B HOYHOe BpeMs BLINOMHAET KOHTpornrep 3apsja
WNK MHOe YCTPOMCTBO, BLIMOMHSAIOLLEE B TOM Yucre dyHKLWM KOHTponIepa 3apsga, HanpuMmep, MHBEpTop.

4.3.4 PasgeneHune KOHTypa (pOTOINEKTPMIECKON 6aTapeun n Leneit nepeMeHHOro Toka poToanex-
TPUYECKON CUCTEMDI

B nononHeHue k Tpe6oBaHMAM, U3NOXEHHBIM B KOMMNNEKce ctaHaapTos [4] u FOCT IEC 61140, nOmMKHO
ObITb 06ecneyeHo pasaeneHne KOHTypa NoCTOAHHOro Toka b u uenei nepemMeHHOro Toka KOHTypa norTpe-
6GneHuns oTO3NEKTPUIECKON CUCTEMBI B COOTBETCTBUU C TEMU e TPEGOBaHMSIMU, KOTOPbIM JOIDKHO OTBEYaTh
pasgeneHue Lenen HanpsXkeHusl pasHbIX YPOBHEW.

TpeboBaHus, cBA3aHHbIE C pa3geneHuem uenen B YMN3, cm. 6.5.1—6.5.3,6.6.1 n 6.6.3.

4.4 Bnuanue padouen Temnepatypbl

KoHcTpykums ©B He gormkHa gonyckaTtb HarpeB KOMNOHEHTOB b BbiLLIe MAaKCUMAanbHON pac4eTHON pa-
Gouel TemnepaTypsl.

HoMuHanbHble 3Ha4eHMA BbIXOAHbLIX napaMmeTpo ®M onpeaensiorca npu CYWU (Temneparypa aneMmeHTa
25 °C, oM. npunoxeHue B).

B npouecce paboTbl TeMneparypa (poTOINEKTPUIECKUX ANEMEHTOB CyLLIECTBEHHO NPEBLILLIAET TeMMne-
paTtypy okpyxawwei cpeabl. Hanpumep, anga ®M U3 KpUCTanimMyeckoro KpEMHUA B TOYKE MaKCMMarnbHOMW
MOLLHOCTW NPW SHEPreTUHECcKon ocseLeHHocTn 1000 Br/M2 M 4OCTATOYHOM TENMOOTBOAE TUMMYHBIM SIBASIET-
cs npesbileHne Temnepatypbl M Ha 25 °C OTHOCUTENBLHO TEMNEPATYPbl OKPY>KaloLWen cpefbl. INpeBbiLue-
HUWe TemnepaTypbl MOXET ObITb 3HAUUTENBHO OONbLUMM MPU YPOBHSAX SHEPTETUUYECKOW OCBELLIEHHOCTU BbILLE
1000 BT/M2 w/unu He[OCTAaTOMHOM OTBOAE TennoTbl oT ®M, a Tawke koraa ®b OTKMIO4eHa KOHTPOMIEepoM
3apsifa OT KOHTypa noTpebrneHust Npu NONHOCTLIO 3apsbkeHHON AB.

[na yyeta 3aBUCMMOCTHU BbIXOAHbIX NapameTpos ®M oT TemnepaTypbl AOMKHbI BbINOSHATLCS Creayio-
wme TpeboBaHua:

1) MNpu HEKOTOPbIX TEXHONOIMAX N3rOTOBNEHUSI (DOTOINEKTPUYECKUX INEMEHTOB (Hanpumep, hoToanek-
TPUYECKUE DNEMEHTbI U3 KPUCTAINTMUECKOTrO KPEMHUSA) BLIPAbOTKA dHEPrum hoTOINEKTPUYECKUMU MOAYISIMU
Ha UX OCHOBE 3aMETHO NaAAEeT C pOCTOM Temnepatypsl. [oaTomy Ans o6ecneyeHna oNTUManNbLHOW BbIpabOTKK
®b pomkeH 6bITb 06ecneyeH AOCTATOUHbIA 0TBOA Tenna oT ®M 1 pacnonoXxeHHbIX PAAOM C HUMW KOMMOHEH-
TOB, HaNpUMep, NOCPEACTBOM BEHTUNSALMW.

2) B xonoaHbIX ycnoBusx y (poTO3NEKTPUYECKUX ANMEMEHTOB M3 KPUCTANMUYECKOr0 KPEMHUS U, COOT-
BETCTBEHHO, Y ®PM HaA mx OCHOBE HanpsbkeHue Bo3pactaer. HacKonbKo 3T0 BO3MOXHO, criegyer obecneunTb
nogaepxaHue xonoaHon temneparypbl M (CM. 4ONONHUTENLHO 5.4).

MpuMevyaHune — [Ansa POTOINEKTPUYECKUX SNEMEHTOB U3 KPUCTANNNYECKOro KPEMHUS MakcuMarnbHas MoLL-
HOCTb yMeHbLuaetces oT 0,4 go 0,5 % Ha kaxablih °C npupocTa pabodeit TemnepaTypbl.

3) Boicokas Temneparypa ®M MOXET BbI3BaTb NEperpeB COCEAHUX KOMMOHEHTOB ®b u, kak crneacreue, no
MEHBLLEW Mepe yBENUYEHUe NoTePb U CHIDKEHUE BbIpaboTKM 3Hepruu. Bce KOMNOHEHTLI M 060pyI0BaHME, KOTO-
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pble MOMYT OKa3aTbCs B HENOCPEACTBEHHOM COMPUKOCHOBEHWUM unn BGnman ®M (nposoaka, COeauHUTENU U T. .,
a Taioke, Hanpumep, YI3) A0MmKHbI BbIAEPKMBATL NPeanonaraemMyo MakcuMarnbHyto paboyyio Temneparypy ®M.
B pokymeHTaumn ®Bb gomkHbl ObITb yKasaHbl TeMneparypHble KOIMULMEHTbI TOKa, HaNPsHXKeHUs U
MaKCUMarnbHON MOLLIHOCTU.
TpeGoBaHus, CBA3aHHbIE C BNUSAHMEM pabBoyeit TEMNepaTypbl HA MEXAHUYECKME XapaKTEPUCTUKN U YC-
NOBUA MOHTaxa, cM. 4.6.2, CBA3b C MakCMMaribHO BO3MOXHbIM HanpsbkeHnem $b cm. 5.4.

4.5 Bbipa®boTka 3Heprum

Ha cHmxeHue BbipaboTkn aHeprum poToINEKTPUYECKo BaTapeen npexae BCEro BAUAIOT creayoLwue
hakTopsbl:

- YaCcTn4Hoe Unun NonHoe 3ateHeHune;

- OpueHTauus;

- POCT TEMNEpPATYphI;

- MajeHue HanpsXXeHusl B NPOBOAHMKAX;

- 3arpsisHeHue pabouux nosepxHOCTeNn ®M, BbI3BAHHOE MbINbiO, FPA3bI0, NTUYBUMU IKCKPEMEHTaMMU,
CHEerom, nHaycrpuanbHbIMU 3arpASHUTENAMU U T. N.;

- yXyalleHue xapakrepuctuk M.

BnusiHne kaxxgoro u3 ykasaHHbIX hakTopoB 4OMKHO ObiTh YYTEHO Npu NnpoekTuposaHun $bB. [ aHHbIe no
yyeTy hakTopoB, CHWXKAIOLLMX BbIPAGOTKY SHEPrUU, U PEKOMEHAALIMM NO MUHUMU3aLUWUMN UX BINAHUS JOIDKHbI
ObITb BHECEHbI B UTOTOBYIO A0KYMeHTauuto Ob.

CneayeT ObITb BHUMAaTENbLHLIM NpU BbIOOPE MecTa ycTaHoBkM ®B. Brin3ko pacnonoxeHHble AepeBbs U
30aHuS, NHbIE OOBLEKTLI MOTYT CO34aBaTb TEHb, B TEYEHME KaKOro-TO BPEMEHU nagatoLuyto Ha Pb.

Hackonbko 3TO NnpakTUYecku OCYLLIEeCTBUMO, crieqyeTt usberatb 3ateHeHust 6. Heo6xoaumo yunTbiBaThb,
yTO Aaxe HebomnbLioe 3aTeHeHne ®B MOXET CyLLECTBEHHO YMEHbLUUTL €€ BbIXOAHYI0 MOLHOCTD.

Mpu npoexktupoBanun ®6 JOMKHO ObITb UCKMIOYEHO UMM NO KPalHeNn Mepe MUHUMU3UPOBAHO 3aTeHe-
Hue ®M cocegHumu ®M u apyrumu komnoHeHTamu ®b. PasmelwieHne M apyr OTHOCUTENBHO ApYyra AOMKHO
ofBecneynBarb MakKCUMarnbHO BO3MOXHYIO BbIXOAHYIO MOLLHOCTb ®B U MMHUMARNbHYIO ANUHY NPOBOAKU (MUHU-
ManbHbIE MOTEPU HANPSXKEHUA B NPOBOAHUKAX). [py OTCYTCTBUM OTpaHUYEHUI NO NAOWAAN UK onpeaeneH-
HbIX TpeboBaHuin No pasmeuwleHutio PM (Hanpumep, ana uHTerpuposaHHbix ®B) 3ateHeHne ®M cocegHu-
Mu ®M u apyrumu KoMnoHeHTammn OB AOMKHO OTCYTCTBOBATD.

Bce ®M gomkHbl GbITb OPMEHTUPOBAHBLI C YYETOM METEONAPaMeTPOB U APYIMX XapakTepUCTUK MecTa
yCTaHOBKM Takum 06pa3om, UTobbl B Te4eHne Bcero nepmoaa pa6otol 6 Ans BLIGPAHHOTO TUNA OpUEHTALUK
(cTaumoHapHas, ¢ U3MEHEHWEM BECHOW W OCEHblO, Ce30HHaA U T. N.) obecneunBanocb MakCUManbHO BO3-
MOXXHO€ COOTBETCTBUE BbIPAOOTKM 3Hepruu ®B u TpeGoBaHuin KoHTYpa noTpebneHusa POTOINEKTPUHECKON
CUCTEMbI NO NOCTYNNEHUIO 3Heprumn oT ®b. B aokymeHTauum ®b AomkHbI ObITL NpUBEEHbLI COOTBETCTBYIOLUE
yepTexu umnu cxemol pasmerueHna OM.

B cnyyae unterpuposaHHbix PM (PB) pasmeweHne M Takke 4OmMKHO obecneunBaTb MakCUManbHOE
BO3MOXHO€ COOTBETCTBUE BbIpaboTku aHeprun ®B u TpebGoBaHui KOHTYpa NOTPebneHns ¢ y4eToM apXuTek-
TYPHbIX peLieHnit n TpeBGoBaHui KOHCTPYKLUIA, B KOTOPLIE UHTErpupoBaHbl M.

Ecnu ®b npegHasHaveHa Ans KOHKPETHOW MECTHOCTU, B AOoKyMeHTauun ®b omkHo ObiTb ykasaHo, ana
KakoW OpUEeHTaLMn OTHOCUTENbLHO CTOPOH CBETa U Kakoro Bpemenu roga (nonoxeHus ConHua) npoBeaeHbl
pac4yeTbl BbIpaboTKM SHEPIMU U APYIUX BbIXOAHLIX NapaMmeTpoB ®b, U MX M3MEHeHne B 3aBUCMMOCTU OT Bpe-
MEHM roaa U opueHTauumn (ECnm OPUEHTaLMA HECTALMOHAPHAR).

Ecnu mecto yctaHoBku ®b HEM3BECTHO 3apaHee, B AoKyMmeHTauun ®b aomkHbl ObiTe YKa3aHbl OpUEH-
Tauua ®M OTHOCUTENLHO CTOPOH CBETA U NONOXeHUA ConHUa, KOOPAUHATLI MECTHOCTU, AN KOTOPOK NPOBO-
Annca pacyeT BbIXOAHbIX NAPaMETPOB, TN (TUNbI) OPUEHTALUMKU, HA KOTOPbLINW paccuutaHa $b, 3aBUCUMOCTb
BbIXOAHbIX NAPAMETPOB OT U3MEHEHUSA OPUEHTaLUN.

BnusHue pocta Temnepatypbl Ha CHWKeHue pabotbl ®b cM. 4.4. Hackonbko 3T0 BO3MOXHO, HeoGxoau-
Mo obecneunTb NoaaepXaHue XonoaHon Temneparypbsl M.

Mpn KOHCTPYMPOBaAHUM CNEAYET YUUTLIBATL, YTO cedeHune kabenen (npoBogoe) $b BAMSET HA NageHUe Ha-
NPSHXKEHUA B 9TMX Kabenax (npoBofax). 3T0 MOXKET ObITb 0COOEHHO 3HaYUMBbIM AN B C HU3KMM BbIXOAHBLIM Ha-
NPSHKEHMEM U BBICOKUM BbIXOAHLIM TOKOM. PekoMeHayeTcs, YToObl Npy NMKOBOW Harpy3ke najieHme HanpshkeHus
oT Haubonee yaaneHHoro ®M B choToanekTpuyeckol 6arapee A0 BBOJOB KOHTYpa NoTpebneHus He npeBbi-
wano 3 % ot HanpshxeHus OB B TOUKE MAaKCUMAaNbHOW MOLLHOCTY.

3arpssHeHue pabounx nosepxHocteit PM, 06ycnoBneHHOE Mbinblo, FPA3LI0, NMTUMBUMKM SKCKPEMEHTaMU,
CHEroOM U T. N., MOXET CYLLUECTBEHHO YMEHbLUMTbL MOLLHOCTL ®B. B cutyaumsx, rae 3Ha4MTENbHOE 3arpsisHeHWe
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MOXET NpeAcTaBnaTb Npobnemy, cneayer NnpeaycMoTPeTb PErynspHYIO OMUCTKY pabounx noBepxHoctei GM.
Ecnu o npeacrasneHsl, cneayer NPMHATL BO BHUMaHWE pekoMeHAauum usrotoButens no ouncrke eM.
BoixoaHble xapakrepuctukn ®b fomiHbI PerynspHO KOHTPONUPOBAaTLCA. Mpu yxXyALEeHUN XapakTepUCTUK
crieayeT BbISICHUTb UX MPUYUHY M NMPOBECTM HEOOX0AMMbIE MEPONPUATUS MO MX YCTPAHEHUIO: 04UMCTUTL pabouue no-
BepxHOCTU ®M, yOparb Bo3HUKLLEE 3aTeHeHne M, yCTpaHUTb HEMCMPABHOCTU, 3aMEHUTL HeucnpaBHble PM u T. n.

4.6 MexaHuyeckue acneKkrbl NPOEKTUPOBAHUA

4.6.1 O6wMe nonoxeHus

Hecywme koHCTpykuum OB 1 apyrue kKOMnoHeHTbl B fomkHbI ObITb pacCHUTaHbI HA MEXAaHWYECKNE Ha-
rpy3ku B COOTBETCTBUM C IECTBYIOLLIMMU HOPMATUBHBLIMU AOKYMEHTaMN u/unu TpeboBaHUAMN U3roTOBUTENE
K MOHTaXXy KOMNOHeHTOB. Oco60e BHUMaHUe cneayet oGpaTuTb Ha BETPOBbIE U CHETOBblE Harpysku ¢b.

Hecyu.me KOHCTPYKLMU U KpeneXXHble KOMNOHEHTbI A0MKHbI obecneynBaTb HEU3MEHHOCTb yCTaHOBNEH-
HOW OpueHTauuu.

MpuMmedaHue — ECNN NpegycMOTpeHa cuUCTeMa CEXeHUs, CTabunbHOCTL TpeGyeMoi OpueHTaLmMKn Takke
o6ecne4nBaeTCs CUCTEMOM CRIEXEHNS.

4.6.2 Bniusinne pabounx rTemneparyp

MOHTa>KHbIE KOHCTPYKLMK M OpraHn3aumus montaxa ®M aomiHbl 06ecneunBaTb BO3ZMOXHOCTb YCTAHOB-
KM 1 HOpManbHO paboTbl PM npu MakCUManbHOM CKaTUKM U MAKCUMaNbHOM PACTSHKEHUM ANA OXXUAAEMbIX
pabounx TemnepaTyp, ykasaHHbIX M3rOTOBUTENEM.

MonoGHble Mepbl CneayeT NPeayCMOTPETb ANA APYIMX METaNMM4Yecknx KOMNoHeHToB ®b, Bkniovasa He-
CyLMe KOHCTPYKLUW M KOMMOHEHTbI MPOBOAKK. Takke KOHCTPYKLMS 3TUX KOMNOHEHTOB B AO/MKHA yUUTLIBATD
AnanasoH nsMeHeHus pabounx Temnepartyp M, ecnu oHM pacnonoxeHbl BGnu3un oM.

4.6.3 Betep

PoTONEKTPUYECKME MOAYMN, MOHTAXHBIE U HECYLLME KOHCTPYKUMKM AnA yctaHoBkM ®M u npumeHse-
Mbl€ CMocobbl KpenneHust K HUM ®M, KpenneHus MOHTaXKHbBIX KOHCTPYKUUA, HANPUMEP K 34aHMAM U HECYLLMX
KOHCTPYKLUIA K 3€MNe, A0SDKHbI ObiTb pacCYuTaHbl HA MAKCUMarnbHYI0 CKOPOCTb 0XMAAEMOro BETpa B MeCTe
YCTaHOBKM B COOTBETCTBUU C HOPMATUBHBLIMU JOKYMEHTaMMU.

NSt OLEHKM BETPOBBIX HArpy30K He0BX0AMMO UCNONb30BaTL MHOTONETHUE CTAaTUCTUYECKME AaHHbIE Me-
TeoHabnaeH CKOPOCTU BETPA ANA 4aHHON MECTHOCTU MU NPOBECTU HAbNIOAEHUsA CKOPOCTU BETPA Camo-
CTOSITENbHO B TEYEHUE AOCTATOYHOro MHTEpBana BpemeHu. MNpu 3ToM HEOOXOAUMO YUMUTLIBATh MONPABKY HA
3KCTpeMarnbHble YCroBUs (LUMKMOHbI, CMEPYM, YparaHbl U T. 1.).

KOHCTPYKUMU M KOMNOHEHTbl B A0MmKHbI ObITb 4OMKHBIM 06PA30M 3aKpenneHbl B COOTBETCTBUN C Tpe-
60BaHMAMM HACTOALLEro CTaHAapTa U HOPMaTUBHBIMU AOKYMEHTaMM.

Cuna BeTpa, npunoxeHHas k b, ycTaHOBNEHHOI Ha 34aHUM, BbI3bIBAET 3HAYUTENBLHOE YBENUYEHNE Ha-
rPY3KM Ha KOHCTPYKUMU 34aHUs. STy Harpysky HeobxoaMMOo y4yeCTb B pacyeTax, CBA3aHHbIX C pasMeLleHnem
&b Ha 3gaHuuM, Npu OnNpeaeneHnn MTOrOBOW Harpy3ku B pacyeTax HecyLlen cnocoGHOCTU 3aaHus.

4.6.4 HakonneHue NOCTOPOHHMX MaTepuarnoB Ha poToanekTpuyeckon 6arapee

Mpu OLEHKe 1 pacqeTe NPOYHOCTHLIX XapakTepucTuk ®M, pacyeTe MOHTaXHbIX M HECYLUMX KOHCTPYKLUN,
a TaKke B pacyeTax, CBA3aHHbIX C pasmelieHnem ®b Ha 0ObekTe unu uHTerpaumeit B KOHCTPyKumn obbekTa
(Hanpumep, npu ycraHoske B Ha 3gaHum B pacyeTax HecyLen CnocoOHOCTM 3aaHus), cneayeT yYuTbiBaTb
BO3MOXHO€E HaKOMNEHUe CHera, nbaa U Npouux marepuanos Ha ®B u xapakrep nx pacnpeaeneHuns no NoBepx-
HOCTU KOMNOHeHTOB DB.

MpumMmeyaHue — Cpasy nocne BbiNageHUsi CHera Harpy3kn YacTo pacrnpegerieHbl paBHOMepHO. CO BpeMeHeM,
HarnpuMep rno Mepe cockarnb3blBaHUsi CHera, OHU MOTYT pacrnpegensThCs UCKIIOUUTENBHO HEPABHOMEPHO, YTO MOXKET NpU-
BECTU K 3HAYUTENbHBIM NOBPeXAEHUAM OM N HECYLLIUX KOHCTPYKLIMA.

4.7 Koppo3usa

Bce BHeELLHWE 1eTanu A0mkHbI O6biTb NGO U3rOTOBMEHLI M3 KOPPO3UOHHO-CTONKMX MaTepuanos, NMMbo Ha
MX MOBEPXHOCTb AOJMDKHO ObITb HAHECEHO 3alMTHOE(blE) NOKPbITUE(MS).

MOHTa)XHbIE U HECYLUME KOHCTPYKUMU AnsA ycTaHOBKM ®M u npumeHsiemble cnocobbl KpennexHms K
HUM ®M, KpenneHUsi MOHTaXKHbIX KOHCTPYKLUMIA, HaNnpUMeEp K 34aHUSIM U HECYLLMX KOHCTPYKUMI K 3emne,
NOMMKHbI GbiTh BbIMOMHEHBLI U3 KOPPO3UOHHO-CTOMKUX MaTepMarnoB, COOTBETCTBYIOLLMX CPOKY CRyXObl U Ha-
3HayeHuio Pb, To eCcTb U3 antOMUHUS, OLIUHKOBAHHOW cTanu, 06paboTaHHOW APEBECUHbI U T. N.

Ecnun ®b npeaHa3sHayeHbl Ansi paboTbl B YCNOBUSAX MOPCKOTO KNMMATA MU UHbIX KOPPO3MOHHO-0MAacHbIX YCr10-
BUSIX SKCMIyaTaLyu, Ha BCE ariOMWHUEBBIE KOHCTPYKLIMM ranbBaHUYECKUM METOAOM AOSHKHO ObiTb HAHECEHO CreLy-
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anLHOe 3alUMUTHOE MOKPLITUE. TOMNLMHA NOKPLITUS U TEXHONOINS €ro0 HAHECEHUS! AOMHBLI COOTBETCTBOBATL MECTY
YCTaHOBKU U HA3HA4YEHUIO POTOINEKTPUYECKON CUCTEMBI M 0BECTEUMBATEL JOCTATOYHYIO 3aLLUTY OT KOPPO3UM.

Mpu npumeHeHun $B BONU3N CENbCKOXO3ANCTBEHHbIX OOBLEKTOB, HANMPUMEP XMBOTHOBOAYECKUX KOM-
NNeKCoB, TaKXke HeobXoaNMO yUnTbIBATb BO3AEHCTBME BbI3bIBAKOLLMX KOPPO3UIO ra30B, TAKMX KaK aMMMUak.

Cnegyet NpUHUMATbL Mepbl ANA NPEAOTBPALLEHNUSA ANEKTPOXMMUYECKON KOPPO3UKU MEXaY PasHOPOAHbI-
MU meTannamu. OHa MOXET NPOUCXOAUTL B NEPBYIO O4Epedb MEXy MOHTaKHbLIMWU KOHCTPYKUusmMu OB u
30aHueM, Ha KOTOPOM (B KOHCTPYKLMAX KOTOPOro) yctaHasnueaetcs ®b, a Take Mexay HeCYLLMMKU KOHCTPYK-
LUMAMM, SNIEMEHTAMUN KPEMNNEHWA U KOMMNOHEeHTaMu OM.

[ns yMeHbLUEHWUS 3MEeKTPOXMMUYECKOH KOPPO3UU MEXAY KOHTAKTUPYIOLLUMMK MOBEPXHOCTAMMU Pa3Ho-
POAHBIX METANSIOB CNEAYeT pasMeLLatb MPOKNag04HbIe MaTepuansl, TakKMe Kak HEMNOHOBbLIE LWaibbl, pe3nHo-
BbI€ U3OMATOPLI U T. M.

5 MapameTpbl

5.1 basoBble napamMeTpbl

BasoBbIMK napameTrpamu siBnatoTca napamerpbl @M, U3 KOTOpbIX cOCTOUT PE:

- HanpsbkeHue xonoctoro xoaa npu CYWN (U, y yon cyw) B BOMbTax € npeaerbHLIMK OTKMOHEHUsIMU B
npoueHTax;

- TOK KOPOTKOro 3amMbikaHus npu CYU (I, , Mon cyw) B amnepax ¢ npesenbHbIMU OTKIIOHEHUSIMU B NPOLIEHTAX,

- 3Ha4eHue HOMMHAIILHOTO TOKA 3aLLUUTbI OT CBEPXTOKOB (i30T wop max)/3HAYEHME MaKCUMArIbHO Aony-
CTUMOro 06paTHOro ToKa.

Il punMedYaHune — 3Ta Benn4ymHa 4YacTo YKasbelBaeTCA U3roToBUTENIEM MOAYNA Kak MakCuMmarsnbHoe 3Ha4eHue Ho-
MWHanbHOro ToOKa nocneaoBaTenbHO yCTaHaBNMBaeMOro nnaBKoro npeaoxpaHuTens;

- MakcumarbHOe HanpsbkeHue HOTOINEKTPUUECKO CUCTEMBI, B KOTOPYIO MOXET BbITb yCTaHOBNEH OM;

- pekoMeHAOBaHHOE MakCMMarnbHOe konu4ecTso ®M B (pOTOINEKTPUYECKON LIENOYKE N MaKCUMaNbHOE
KONU4YeCTBO (POTOINEKTPUYECKNX Lienoyek B Pb;

- MakcumarnbHOe pekOMeHAyeMOoe HanpskeHne (OTOINEKTPUUECKOW LIENOYKY;

- TemnepaTrypHble KOAMULUMEHTbI TOKA, HANPSHKEHUA U MAKCUMATbHOW MOLLIHOCTMU.

- HOMWHanbHOE U MUHUMAanNbHOE 3HaYeHUs MakCUMarbHONM BbIXOAHO MOLLHOCTM Npu CYWU, a Takke ana
ycnosuii HPT3, YHO, YBT, YHT (no FOCT P MOK 61853-1);

- YCNOBWS 9KCNMyaTauuu, Ha KOTopble paccHuTaHbl GM.

5.2 OnpepgeneHue napaMeTpoB (POTOINEKTPNUYECKUX KOMMNOHEHTOB
u (poToanekTpuyeckon 6arapeun

TOK KOPOTKOTO 3aMbIKaHUA (HOTOINEKTPULHECKON LIENOYKM /, , yen PABEH HaNMEHBLLIEMY 3HAYEHUIO TOKa U3
3HaAYeHMI TOKOB /, , MOA, HOTOBNEKTPUYECKNX MOAYNEN, BXOAALLMX B 3TY LIEMOYKY.
Ecnu pasbpoc 3Ha4YeHuii TOKOB KOPOTKOIO 3amblkaHus pasHbix $PM npeHebpexxuTensHO Man no cpaBHe-

HUIO C BENUYMHOI TOKa /, , moa: TO ATNS PACYETOB MOXHO NPUHUMATb, 4TO
/

K.3 Uen = IK.3 moa - (1)

HanpsbreHme xon0cToro xoaa oToIMEKTPUHECKO LIeNnoUkm Uy y en ONPEAENSAETCA Kak:
N
Uy xuen = Zux.xmouj’ 2
j=1

rae N — KonuyecTso NOceaoBaTenbHO COeAMHEHHbIX PM B hOTOINEKTPUYECKON LIernoyKe.
Ecnu pa3bpoc 3HauyeHui HanpsKeHUA XONOCTOro Xoaa pasHbix ®M npeHebpexxuTenbHO Man no cpasHe-

HUIO C BENWYNHON HanpspkeHns U, yer TO ANS PACYETOB MOXKHO MPUHNMAT, 4TO
Uyx uen = N -Uy Mog, - ©)
Tok KOPOTKOrO 3aMblkaHusl POTOANEKTPUUECKOI rpynnbl /, 4 rp ONPEAENSAETCs KaK:
M,
I = 2 s uer » “4)
k=1

rae Mrp — KOnNn4yecTBo napannenbHO COeANHEHHbIX (pOTOSJ'IeKTpVI‘-IeCKMX Leno4eKk B QJOTOSHEKTqueCKOVI rpynne.
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Ecnu pa36poc 3Ha4€HUi TOKOB KOPOTKOTO 3aMbIKaHUS Pa3HbixX (hOTOINEKTPUYECKMX LieNoYek npeHedpe-
XKUTEMNbHO Man No CPAaBHEHWIO C BENMUYUHON TOKa [, , uen ¥ Ies yen ONPEAENAETCS NO BbIPAXKEHNIO (1), To ana
pac4eToB MOXHO NPUHUMATD, YTO
M- )

karp - Mrp " Ikamop:

1

Hanpsorenue xonoctoro xoaa ¢hoToanekTpuyeckoi rpynnbl U rp PABHO HAUMEHbLLEMY 3HAYEHUIO Hanpsi-
KEHUS1 XOFI0CTOrO X0AA U3 3HaYEeHWU! Hanpsbkenun U, | uen (POTO3NEKTPUYECKMX LIEMOYEK, BXOAALLMX B STY rpynny.
Ecnu pa3bpoc 3HaueHmii HanpsXXeHUs1 XONOCTOrO XoAa pa3sHbix DOTOSMNEKTPUYECKUX Lienodek npeHebpe-
XXUTENBbHO Man NO CPABHEHUIO C BENUYUHON HanpsbkeHus U, konuyectBo ®M BO BCex Lienovkax oauHa-

XX uen’
KOBO W Uy y oy ONPEAENSAETCS MO BLIPAKEHUIO (3), TO ANA PACHETOB MOXHO NPUHUMATb, 4TO
Uy x o Uy x uen - N-U,, mog * ©)

TOK KOPOTKOTO 3aMbIKaHWUSI U HANPSDKEHUE XONOCTOrO X0Aa (POTOINEKTPUYECKONM FPynNbl YPOBHA i onpe-
AEnsIoTCA aHanoruvHo, U YNpPoLLEHHbIE BbIPaXKEHUA crneaytome:

i Y
IK.3. m = Mrp '/K.s moa )
i
Uxx. = N- Ux.x moa ®
i i
s, = Mrp 'IK.3 moa’ )
i
Ux.x. - N-Uy x mopn,- )
TOK KOPOTKOrO 3amblkaHMa HOTOANEKTPUYECKOH BaTapen |, , g,r ONPEAENAETCA KakK:
MﬁaT
ls6ar = 2 ks m;’ 9
I=1

rae Mg, — KONU4ECTBO NapansienbHo CoeUHEHHbIX (POTOBNEKTPUYECKMX Lenoyek B Pb.

Ecnu pa3Bpoc 3Ha4eHUit TOKOB KOPOTKOTO 3aMblkaHUsA pasHbix hOTOINEKTPUYECKMX Lienovek npeHebpe-
KUTEMbHO Man no CPaBHEHMIO C BEMWYNHOI ToKa /, , yen ¥ ks yen OMPEAENSETCA NO BbIPAKEHMIO (1), To ana
pac4eTroB MOXHO NPUHUMATb, YTO

/ M- (10)

k.3 6aT P 'K.3Mog’

HanpskeHue xonoctoro xoaa chotroanekrpudeckon barapeun U, , gor PABHO HAUMEHBLLEMY 3HAYEHUIO
HanpsXEHWUA X0N0CTOro XoAa U3 3Ha4eHuin HanpskeHun U, P POTOINEKTPUYECKUX FPYNM, COEAUHEHHbIX Na-
pannensHo B ®b.

Ecnu pasbpoc 3Ha4YeHUit HanpsikeHWs X0NOCTOro Xo4a PasHbIX POTOINEKTPUYECKUX LIENOYEK U Pa3HbIX
doToanekTpuUeckuxX rpynn npeHebpeXxMTenbHO Man no CPABHEHWIO C BENUYNHON HanpsixeHusa U, yen» KO-
nuyectso ®M BO BCex Lienodkax oanHakoso u U, yen OMPEAENAETCA NO BLIPAKEHNIO (3), To AnA pacyeToB
MO>HO MPUHUMATL, YTO
U U =N-U 11

XXTp ~ “x.xuen X.X Mog *

U

XX 6aT

MpumevyaHue 1 — Mpu ucnonsaoBaHun napametpos ®M, onpefenerHsix nsrotosutenem ™M npun CYU, ans
onpepeneHns saHa4eHuit HanpsxeHust U Toka Yacteit P65 n OB B LienoM, a Takke npu BuiGope NapamMeTpoB npepoxpa-
HUTENen u ApPYyrux KoMmnoHeHToB OB HeobxogWMo yuuTbIBaTb AOMYCTUMBIE OTKMOHEHWUSA NapaMeTpoB, yKasbiBaemble
U3roToBUTENEM.

MpumedaHne 2 — B pearbHbix ycrioBUsx napameTpbl PM MOryT okasaTbCs Bbille, YeM Te, KoTopble Bbinn
nonydensl npu CYW. Mpu pasnnyHbIX NOrofHbIX YCNOoBUSX (Hanpumep, npu COMHEYHON Noroge, OTPaeHUU CONMHEYHOM
paanaLmn OT CHera Uy Boflbl) 3Ha4EHUs ToKa U HampsHKEHWsT MOryT yBenuuuTbest. CnegyeT yunTeiBath, uto FOCT P MOK
61730-1 ycTaHaBNMBaET B CBA3MW C STUM, YTO NP onpegeneHnn 3Ha4eHnii HanpshkeHns 1 Toka YacTeid OB n Ob B Lenowm,
a TaKke npu BeIGope NapaMeTpoB NpegoxpaHuTeneil U Apyrix komnoHeHToB ®b yKkasaHHble Ha MapkipoBke OM sHavueHus
Iy 3 mon cym ¥ Ux x moa Cym AOIDKHBI YMHOXaTbCA Ha 1,25.

MpumMmevyaHune 3 — lpu npumeHeHn GM, BbINOMHEHHBIX MO HEKOTOPBLIM TEXHOMOMMAM, B TEYEHWE NEPBbIX He-
AeNb UMW MecsLieB SKCnnyaTaluu 3HaYeHne /, ; MOXET 3HaUNTeNbHO NpesbilaTe HoMUHanbHoe pabovee 3HadeHwe.
[nst HeKOTOpLIX TEXHOMOrNiA 3Ha4YeHNe /, ; MOXET CO BpeMeHeM Bo3pacTaTb. PacyeT orKkeH NPOBOAMUTLCA Ha MaKcuManbs-
HOe BO3MOXHOE 3Ha4YeHne ToKa.
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5.3 BbixogHble napameTpbl

- HOMUHanbHaa MOLUHOCTb U MUHUMAaNbHaA MOLWHOCTL Npu CYW;

- MakcumanbHO BO3MOXHOE HanpsbkeHue (cm. 5.4);

- HanpsbkeHue xonocToro xoaa npu CYU (U, , sar cyiy) B BONLTAX C NPeAEnbHbIMIU OTKIIOHEHUSIMKU B NPO-
LeHTax (onpeaenseTca B COOTBETCTBUM C 5.2);

- TOK KOPOTKOro 3amblkaHusi npu CYU (/. , moa cyw) B amnepax ¢ npeaenbHbIMU OTKNOHEHUSIMU B NPO-
LieHTax (onpeaenseTcsa B COOTBETCTBUM C 5.2);

- Konu4yectso ®M B (POTOINEKTPUYECKMX LIEMOYKAX;

- KONM4ecTBO POTOIMEKTPUYECKMX LieNOYeK;

- KOnn4ecTBO (POTOSNEKTPUYECKUX IPYNI;
TemnepaTypHble KOAPMULMEHTbI TOKA, HAMPSXKEHUSI U MAKCUMAIbHON MOLLIHOCTH,

- HOMUHanbHOe U MUHUManbHOE 3HAYeHUs MakCMManbHOW BbIXOAHOW MowHocTu HPT3, YHO, YBT,
YHT (no FOCT P M3K 61853-1);

- MakcumanbHO AOMNYCTUMbIN 06paTHLIN TOK Ha Bbixoae Pb;

- napameTpbl OpUeHTaLuu;

- MakcumarbHas 1 MUHUManeHas BeipaboTka npu CYW v 3aaaHHON OpUEHTaLMKU UNKU, ECN OPUEHTAaLNS
He 3aJiaHa Unu OCYLLECTBIAETCA NOCTOSAHHOE criexeHune 3a ConHueM, npyu NOCTYNNeHUU ny4vei HopmanbHO
TNy4€BOCNPUHUMAIOLLMM MOBEPXHOCTAM;

- 3aBUCUMOCTb BbIpaboTKM OT OCBELLEHHOCTU U OPUEHTAaLUN;

- YCMNoBUA 3KCnyaTaumm, Ha KOTopble paccuntaHbl ©b.

5.4 MakcMmanbHO BO3MOXHOE HanpskeHue hoToaneKkrpuyeckon 6arapeun

MakcumansHoe HanpsxeHne ®b npuHumaeTca paBHbIM MaKCUManbHOMY HANPSHKEHUIO XONOCTOrO Xoaa
®B npu CYWU (U, , gar cy) C NONPABKOI HA MUHMMANbHYIO OXMAAeMyto pabouylo TeMnepaTypy n Makcumans-
HO BO3MOXHYIO (AN JAHHON MECTHOCTU, MECTA YCTaHOBKN PB) 3HEPreTuyeckyto OCBELLEHHOCTb.

[MonpaBka Ha MUHUMATbHYIO OXugaemyo pabouyo Temneparypy U MakCUManbHO BO3MOXHYIO dHEp-
reTMYeCcKyt OCBELLEHHOCTb PACCYUTLIBAETCA B COOTBETCTBMUM C yKa3aHMAMM usrotosutens. Ecnu ucnonb-
sytorcs M 13 kpucTannuueckoro u NOMMKPUCTaNMYECKOro KPeMHUsi, Npu OTCYTCTBUM YKa3aHWUI M3roTo-
Butenst U, , gar cyy BOSDKHO GbITb YMHOXEHO Ha KOSh(PUUMEHT NONPaBKKU, ykasaHHbIn B Tabnuue 1, ans
COOTBETCTBYIOLLEH MUHUMANBHON OXxmaaemon paboyei Temneparypbl.

Mpu MuHUManbHOM Oxugaemon pabodeinn Temneparype MeHblwe MuHYC 40 °C unu npu NpuMEHeHun
TEXHOMOINM, OTNUYHBLIX OT TEXHOMOMUA KPUCTaMMUYECKOTO U NONMUKPUCTANNIMYECKOro KPEMHUA, MakCUMarbHO
BO3MOXXHOE HarnpsXeHUe OnpeaenseTcs TONbKO B COOTBETCTBUM C YKA3aHUSAMU U3rOTOBUTENA.

MpuMedaHue 1 — 3aBUCUMOCTU HanpspKeHUs xonoctoro xofa Ob OT 3HEPreTUYECKON OCBELLEHHOCTN U TeM-
neparypbl MoryT 6bITb onpefeneHsl ¢ NOMOLLBI0 NocrefoBaTenbHbIX U3MepeHnit BAX ananormyHo FOCT P MOK 61829,
unu ueneltanua 10.4 no FOCT P 66980—2016 (M3K 61215:2005), nim ucnbitanus 10.4 no FOCT P MOK 61646—2013.

MpuMedaHne 2 — B HeKkoTOphIx pailoHax pabouas Temneparypa ®M npu 6esobnadyHoM Hebe MOXeT 6biTb
HUXe TeMnepaTypbl okpyxatoLlero Bosgyxa (go 5 °C).
6 Tpe6oBaHMA 6e3onacHOCTU

6.1 OO Ke nonoxeHus
TpeboBaHua anekTpobesonacHocTn ©b, yCTaHOBNEHHbIE B HACTOSLLEM CTAHAAPTE, BKMIOYAIOT:
- 3aLUMTY OT NOPAKEHUA INEKTPUYECKMM TOKOM (6.2);

Tabnuuya 1 — KoadppuuMeHT NonpaBku HanpspKeHWS X0rocToro xofa Ansa poToaneKkTpudeckux Mogynen n3 MoHoKpu-
CTannMueckoro W NoNMKpUCTanIU4ecKoro KpeMH1s

MuHumaneHas oxmwaaemas pabovas Temnepatypa, °C | Koad hpuumeHT nonpasku
Or 24 po 20  BKnoM. 1,02
« 19 « 15 « 1,04
« 14 « 10 « 1,06
« 9 « 5 « 1,08
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OkoHYaHue mabnuupi 1

MuHuManbHaa oxuaaemas paboyas Temnepatypa, °C KoadhhuLmeHT nonpasku
« 4 « 0 « 1,10
« -1 « -5 « 1,12
« 6 « -10 « 1,14
« -1 « =15 « 1,16
« =16 « 20 « 1,18
« 21 « 25 « 1,20
« 26 « =30 « 1,21
« =31 « =35 « 1,23
« -36 « —40 « 1,25

3awuTty ot cBepxTokos (6.3);
3awuTy OT anekTpuyeckux ayr (6.4);
3awuTy OT 3aMblkaHuii Ha 3emnio (6.5);
3asemneHue U ypaBHuBaHue noteHumanos (6.6);
MonHuesawmry (6.7).

OcCHOBHble 0TnuuYusa ®b ¢ Toukn 3peHus anekTpoGe3onacHocTu:

1) faxe npu HeE3HaYUTENbHOM OCBELLIEHMM KOMMNOHEHTbI PB BCeraa HaxoAsATCA Mo HANPSHDKEHMEM He3aBU-
CUMO OT TOr0, PasOMKHYTbI UIMK 3aMKHYTbI KOMMYTaLUUOHHbIEe annapaTbl b, b Henb3A OTKMIOYMTD MO XKENaHMIo.
Onsa ©b MoxeT ObITb ,O0CTAaTOYHO CBeTa JlyHbl U 3Be34, 4T0ObI €€ NnapamMeTpbl NPEACTABNANM ONAacHOCTL. B cBeT-
noe BpemMs CyTOK Ha onpeAesieHHbIX KOMNOoHeHTax ®b HanpsAXEHUs1 U TOKU MOTYT BbITb O4EHb 3HAYUTENbLHLIMU.

2) ABapuiHbIE TOKM MOTYT HE HAMHOIO NPEBOCX0AUTb MaKCUManbHbI pabo4vnit TOK U He BbI3BaTb Cpa-
GatbiBaHME annapara 3almTbl, N03TOMy TpebyeTrcs cywecTBeHHO bornee TouHbIN noabop napameTpoB anna-
paToB 3aLUMTbl: NPU HENPaBUNLHOM Noadope napaMeTpoB NGO annaparbl 3aLWmMThl HE ByayT pearpoBaTtb Ha
Hanuuue aBapuintHON cuTyauum, NMbo Yacto OyayT cpabaTbiBaTh NP HOPManbLHOM pexuime paboTsbl Ob.

B Tex ycTtaHoBKax, rae HanpskeHue b npesbiwaetr 1000 B noCTOAHHOrO TOka, AOCTYN K NPOBOAKE U
cpeacTBaM 3almThl JOSHKEH ObITh paspeLleH TOSbKO KBanuMULMPOBaHHOMY NepcoHany.

MakcumansHO€e HanpsxkeHue ®B, yctaHaBnuBaeMbIx Ha KpbILLAX 34aHWI, He AOMKHO npeBbiwath 1000 B.

BepoATHOCTb 3aMblKaHWU Mexay TOKONMPOBOASALLMMU NMPOBOAHMKAMMU, 3aMblKaHUA Ha 3EMII0 U He-
NpeayCMOTPEHHbIX OTCOeAuHEeHnin nposoaoB B B gomkHa ObiTb 3HAYMTENbHO HUXE MO CPaBHEHUIO C
OObIYHBLIMU INEKTPUYECKUMU YCTAHOBKAMMU.

MpuMmevyaHune — B 0BbIUHLIX 3MEKTPMYECKUX YCTaHOBKAX B Crlydae KOPOTKOrO 3aMblkaHWs aBapUiiHbIA TOK
npaKkTU4eckn Bceraa BbI3bIBAET cpabaTbiBaHWe annapara 3alyuTel OT CBEPXTOKOB: MMaBKy NNaBKOro NpeaoxpaHuTens,
cpabaTbiBaHe aBTOMaTU4ECKOro BbIKIKOYaTENS MU APYTroro CPpeAcTBa 3alyuThl.

Bce annaparbl 3awmThl, BLINOMHALOLME OAHY (DYHKLMIO, AOIKHBI ObiTh COrMacoBaHbl Mexay coboi,
a TaKke C APYrMMM 3alUTHLIMKM annaparamu, B TOM YUCIe C annapatamy 3awuTbl B KOHTYpe noTpebneHus
) OTOINEKTPUHECKON CUCTEMBI, B COOTBETCTBUM C TpebOOBaHMAMK HACTOALLEro ctaHaapra, FfOCT P 50571.6.53
W CTAHAApTOB Ha KOHKPETHBLIA BUA annapaToB 3aLuuThbl.

MpumeHeHne AByX u Bornee mep 3aluTbl HE AOMKHO OKa3blBaTb B3aUMHOIO BIUSIHUSA, CHMKAIOLLETO
AMPEKTUBHOCTb KAXKAON U3 HUX.

MomMumo TpeboBaHMin HACTOALLETO CTaHAAapTa Npu NPOEKTUPOBaHMM, U3TOTOBMNEHUU U dKkennyaTauum Ob
06sa3aTenbHO BbINONHEHUE TpebosaHuii [3] n koMnnekca cTaHaapToB [4], OTHOCALLMXCA K YCTPOWCTBAM MOCTO-
SIHHOrO TOKa C AManasoHOM HamnpsXXeHW, COOTBETCTBYIOLLMM HaNPSHXKEHUSAM KOHKPETHON B, B 4acTu, He oT-
pakeHHON B HacTosiLeM cTaHaapte. MNpu Hanu4YMu aHanoruvHelx TpebosaHuii B [3] M KOMNNEKCE CTaHAApPTOB
[4] HeOOX0aAMMO BLINONHATL Bonee xxecTkne TpeboBaHus.

MonTax, obcnyxmBaHue n nHas pabora ¢ ®b omkHbI NPOBOAUTLCA TONBLKO CrieumManbHbIM KBanMuumpo-
BaHHbLIM NepcoHanoM, UMetoLLMM KBanudukaumio no pabore ¢ hOTOINEKTPUIECKUMIU YCTAHOBKAMU U CUCTEMAMM.

6.2 3awuTa OoT NOpaxXeHUA NEKTPUYECKUM TOKOM

[N 3aWwmThl OT NOPAXEHUS AMEKTPUYECKUM TOKOM AOIDKHbI ObiTh BbINONHEHbLI TpebGoanwua MOCT P
50571.3, TOCT P 50571.7.712, FOCT IEC 61140 u [3].
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Mpu cosgaHun ®b HEOOXOAMMO YUMTbIBATb, YTO KOMMOHEHTbI ®B HaxXoASATCA NOA HANPSXEHUEM Hesa-
BUCUMMO OT TOr0, Pa30OMKHYTbI UMW 3aMKHYTbl KOMMYTaUUOHHbIE annapaTtbl Ob.

Tokoseayume yactu ®b He J0SKHbI ObITb AOCTYMHLI ANS Cly4aiiHOrO NPUKOCHOBEHUS, a AOCTYMHbIE
NPUKOCHOBEHUIO OTKPLITLIE U CTOPOHHUE NPOBOASILLUME YACTU HE AOIMKHbI HAXOAUTLCA NOA HANPSHKEHUEM,
npeAcTaBnsIoLLMM ONACHOCTb NOPaXEeHUs ANEeKTPUHECKUM TOKOM Kak B HOPMarnbHOM pexume patoTtol $b, Tak
1 MPU NOBPEXEHUN N3ONSALMU.

3asemneHue n ypaBHUBaAHME NOTEHLIMANOB OTKPLITbIX METANNIUYECKMX YacTeN AOMKHbI ObITb BbINOMHE-
Hbl B COOTBETCTBUU C 6.6.2.

B ®b fomKHbI NPUMEHSATLCH TONLKO kabenu u NPoBoAa C ABOMHOIN UNKU SKBUBANEHTHOMN €1 U30NSAUMEN.

Bce pabotbl ¢ b, He cBsi3aHHblE C HOpManbHLIM pexuMom paboTel B, HaNnpuUMep ¢ U3MEpPEeHUEM na-
paMeTpos, crneayet NPOBOAUTL HE TOSbKO C PA3OMKHYTLIMU BbIKIIOYATENAMU-PA3LEAUHNTENAMMU, BbIKIOUaTE-
TNSIMU, HO U C NONHOCTbIO 3aTEHEHHOW Pb.

Bce pabotbl Nnpu He3aTeHEeHHbIX pabounx noBepxHOCTAX ®M A0MmKHbI NPOBOAUTLCA KBanMULMpoBaH-
HbIM NEPCOHANOM C UCTIONb30BAHMEM 3NEKTPO3aLUUTHLIX CPEACTB.

B mecte pasmelyeHus ®65 A0mKkHbI ObiTb YCTAHOBREHbI OTPAXAEHWS UNU MHASA 3aLuTa, NPEnsATCTBYIO-
waa goctyny K b nOCTOPOHHUX NULL.

6.3 3awumra oT CBEpPXTOKOB

6.3.1 O6wume nonoxeHma

CeepxToku B P65 MOryT BO3HMKaTh B pe3ynbrate KOPOTKMX 3aMblkaHuii B PM, KOMMYTaLMOHHbIX KOPOO-
kax ®M, coeamHuTENbHBLIX KOpOOKax, B npoBoake $b, B pe3ynbrate 3aMbikaHusl Ha 3emnio B npoBoake $b
W B pesynbTaTe BbiIx0oAa NapamMeTpoB BHELUHMX hpaKTOpPOB 3a Npeaesbl AONyCTUMbIX 3HAYEHUi (Hanpumep,
YBENMYEHNS SHEPreTUHECKON OCBELLEHHOCTU, NOCTYNaloWein Ha paboune NOBEPXHOCTH, BhiLLE NPeAeNbHO J0-
MYyCTUMOTO 3HAYEHUS).

®M ABNAIOTCA UCTOYHUKAMMW OrPaHUYEHHOrO TOKa, 0AHaKo B ®B MOryT BO3HMKaTh CBEPXTOKM, 00YyCrnoB-
NeHHble napannenbHbiM coeauHeHremM OTOINEKTPUYECKUX Lenodek, hotoanekTpudeckux rpynn unu ©M (8
®B, cocroawmx u3 napannensHbix ®M), unu coeaunenmem b ¢ 06opyaosaHueM KOHTypa notpebnenus o-
TO3NEKTPUYECKON CUCTEMBI (HAaNPUMEP, HEKOTOPbIMK TUNamu Y3 u/mnu uctouHukamm Toka, Hanpumep, Ab).

Mpu 3awmTe B OT CBEPXTOKOB HEOOXO0AUMO YYUTLIBATL CrieayloLee:

1) BenuyuHa ToKa KOPOTKOrO 3aMblKaHUS 3aBUMCUT OT YMCHA LIEMOYEK, MECTA 3aMblKaHUS U YPOBHS OCBe-
LLIEHHOCTH, 3TO AenaeT obHapyXeHue 3ambikaHus BHyTpu ®b oueHb TpyaHOM 3agadqei.

2) Ecnun ®b ycTtaHoBneHa B pOTO3MEKTpuYeckon cucreme 6es Ab, TOK, BO3HUKAIOLMI NPU KOPOTKOM 3a-
MbIKAHWK, MOXET HE HAMHOrO NPEBOCXOAUTb MaKCUManbHbI paboynii TOK M He Bbi3BaTb cpabarbiBaHWe anna-
paTa 3almThl OT CBEPXTOKOB. BO3HUKAIOLLMI B 3TOM Clyyae TOK MOXET NPeACTaBnsaTb ONAaCHOCTb HENOCPea-
CTBEHHO W/WNW BbI3BaTb NMOBPEXIEHUSA, KOTOPbIE MOTYT CTaTb MPUYMHON aBapUitHbIX CUTYaLuii B OyayLiem.

3) Ecnu ®b ycraHoeneHa B ghoToanexkrpuyeckomn cucteme ¢ Ab, B $b MOryT BOSHMKHYTb BbICOKUE TOKU
KOPOTKOro 3aMblKaHWs1, CBA3aHHbIE C XapakTepuctukamm Ab.

4) B ®B MOryT BO3HUKHYTb 9NEKTPUYECKne Ayru npu TOKax KOPOTKOrO 3aMblKaHUS1, KOTOPbIE HE BbI3OBYT
cpabarbiBaHWA annapara 3aluTbl OT CBEPXTOKOB.

5) ®b yacrto npucoeauHAoTCcs B DOTO3NeKTpuyeckon cucteme K Y3 ¢ HECKONbKMMKU BXOAAMU NMOCTO-
SIHHOTO TOKa 6e3 coeauHUTENbHON KOpobkn OB (CM., Hanpumep, pucyHku 6 u 7). B aTtom cnyyae 3awumta ot
CBEpXTOKOB AN Kaxkaoun 4actu $b, nogknioueHHon Kk otaensHomy Bxoay Y3, B BbiCLIEN CTENEHN 3aBUCUT OT
orpaHuyeHuns Bcex oOpaTHbix TokoB u3 Y3 B hoToanekTpuyeckyio barapelo.

6) Okpyxatoee NpoCTPaHCTBO, HaNnpuMep NOBEPXHOCTb BOAOEMOB, CHEFOBOW NMOKPOB, CTPOEHUS, MO-
XET OKa3blBaTb CYLUECTBEHHOE BMNSAHME (CE30HHOE UMK MOCTOSIHHOE) HA UHTEHCUBHOCTb U3NYyYEHUs], NOCTY-
naiowiero Ha paboune noBepxHOCTU B, 1 Bbi3bIBaTh NOSIBIIEHWE TOKOB NMEPErpy3ku.

3awmra ot CBEPXTOKOB A0MKHA ObITh BbINONMHEHA B COOTBETCTBMM C 6.3.2— 6.3.6 HaCTOsILLEro craHaap-
T4, [3], FOCT P 50571.4.43 n TpeboBanusimu usrotoputensa dM.

B b aomkHa GbiTb YCTAHOBMNEHA 3aLMTa OT CBEPXTOKOB BCEX KOMMNOHEeHTOB PB. Bo Bcex KOMMNOHEHTax
®B aomkHbI ObITb ONpeaeneHbl BO3MOXHbIE UCTOYHUKM TOKOB KOPOTKOTO 3aMblKaHUsI U TOKOB NMEPErPy3Ku.

[Ana npeaoTepaLwleHna BO3HMKHOBEHUSA noxapa B $b 3awmrta ©b u hoTo3neKTpuIeCKon CUCTEMBI A0MK-
Ha BKNIOYaTb CpeaACcTBa 0GHAPYXEHUSA KOPOTKMX 3aMbIKaHMiA C MOCIeAyioWMM OTKIioMeHUeM. BeiGop n pasme-
LLieHUEe yKa3aHHbIX CpeacTB ONPeaensaoTcsa pasMepaMmu u pasmeleHnem eb.

Mpu npumeHennu ®M, BbINOMHEHHLIX N0 HEKOTOPLIM TEXHONIOTMAM, B TEUEHME NMEPBbLIX HEAENb UNU Me-
CALEB aKcnnyarauum 3HayeHue / NpeBbILLIAET HOMUHANbLHOE 3HaYeHue. [Inst HeKOTOPbIX TEXHONOTNIA
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3HaYEHNE Iy 5 \ion cyi MOXKET CO BPEMEHeM BO3pacTaTh. 3TO CHeAyeT yuuTbIBaTh Npu pa3paboTke Mep 3aLuTl
OT CBepPXTOKOB. [1pu pacyete JOMKHO ObiTb YYTEHO MAKCUMAanbHOE OXUAaeMOe 3HaYEHUE TOKa.

Mpu BbIGOPE 3aLUMTbI OT CBEPXTOKOB AOIMKHbI ObITh YYTEHbI MAKCUMaribHbIE BO3MOXHbIE 0OpaTHbIE TOKU,
KOTOPblE MOTYT BO3HUKHYTb B ®B npy aBapuiHbIX CUTYaUMSIX, HANPMMEP KOPOTKOM 3aMblKaHUK, B KOHTYpe no-
TpebneHusa oToanekTpuyeckon cuctemol (B Ab, YIS, NnpoBOoAHUKAX dneKTpopacnpeaenuTensHOn CeTu u np.).
Ecnu xapakrepuctukm npucoeguHsiemoro k b o6opynoBaHusi KOHTypa noTpebrneHus 3apaHee HEeU3BECTHbI, B
AokymeHTauun OB A0mKHO ObIThb YKa3aHO 3HAYEHUE MaKCMManbHO AOMYCTUMOro 0OparTHoro Toka Ha Bxoae B Ob.

B kauecTBe annapatos ANA 3aLWTbl OT CBEPXTOKOB AOMKHbI MPUMEHSATLCS aBTOMATUYECKME BbIKIOYa-
TENM UK NPEAOXPaHUTENN C NNaBkMMM BCTaBKkaMu C xapaktepuctukon gPV. B onpeaeneHHbIx cnyvyaax ao-
nyckaercs npumMeHeHue GnokupyoLwmx anoaos. Mx npumeHeHune aensaetca aMeKTUBHLIM METOAOM 3aLUUTI
OT CBEPXTOKOB NPU YCMOBUU, YTO HAEXKHOCTb BNOKMPYIOLLMX JNOA0B COXPAHAETCA B TEHEHUE CPOKA Cy>KObl.
Ona sawutsl ®M MOryT NPUMEHATLCA LWYHTUPYIOLLME ANOAbI.

Mpumensemble ana 3awmutsl M n/unu NnpoBoAKKN annaparbl 3aLUThl OT CBEPXTOKOB AOIMKHbLI 06ecneyn-
BaTb HaAEXHOE N YyCTONYMBOE (PYHKLIMOHMPOBAHNE B TEYEHUe 2 4 Npu CBepxXToke, cocraenswowem 135 % ot
HOMWHANBLHOrO TOKa annapara 3aLuThl.

Annaparbl 3aLuTbl OT CBEPXTOKOB MOTYT BbINOMHATL OAHOBPEMEHHO (DYHKLMM 3aLLMTLI OT CBEPXTOKOB
U KOMMYTauUuK, a Takke ObiTb 00bEAUHEHbI C KOMMYTALMOHHBEIMU annapartamu. B aTom criyyae oHu JOSKHeI
TaKKe COOTBETCTBOBAaTL TpebGoBaHusam 7.5.1.

TpeGoBaHusA kK KOMNOHEHTaM PB, BbINOMHALWMM QYHKLUMKM 3aLUUTLI OT CBEPXTOKOB, CM. TaKXe B COOT-
BETCTBYIOLUMX NoApasaenax pasgena 7.

6.3.2 3awmTta OoT CBEPXTOKOB (POTOINEKTPUIYECKUX MOayrEN

B ®b ¢ MmakcumanbHbIM HanpsbkeHnem Boiwe 50 B ana 3awmtbl PM g0MmKHbI ObITb YCTAHOBIEHbI LLYH-
TUupytowme anoabl (CM. pucyHkn 5—6). Npu nCnonb3oBaHUM HEKOTOPbLIX TUMOB TOHKOMMEHOYHLIX MOAYNEN, a
Take M, U3roTOBMEHHbIM N0 APYrMM TEXHONOMMAM, YCTAHOBKA LUYHTUPYIOLLUX ANOA0B MOXET He TpeboBaTb-
cs. LyHTupytowme auoabl MoryT ObiTh yCTaHOBMEHbI B PM usrotosutenem eM.

Ecnun wyHTupyowme avoabl yCTaHaBnNMBaoTCA NPy U3rotosneHun ®b, oOHW AOMKHBI UMETb HOMUHASBHOE
HanpsbkeHne He MeHee 2U, , on cyy 3aLLMLLaeMoro(bixX) Moaynsi(er) n HOMUHArbHbIN TOK He MeHee 1,41, ;o cyu-

6.3.3 3awmTa oT CBEpPXTOKOB (POTOINIEKTPUYECKOMN LIeNMOUYKH

KonnuectBo ¢hoTOSNEKTPUYECKUX LIEMOYEK, KOTOPbIE MOTYT ObITb COEAMHEHbI NapannensHo 6e3 3aLuTbl
obLMM annapaToMm 3aLLUmThbl OT CBEPXTOKOB, ONPEAENAETCH MaKCUMarnsHO A0NYCTUMbIM 00paTHbIM TOKOM OM,
yKkas3aHHbIM usrotosutenem ®M, TO €CTb 06paTHbIM TOKOM, KOTOPbIA MOXET BblAEKaTh Ka)aas Lenoyka.

3awmTta hoToINEKTPUYECKON LIENOYKM OT CBEPXTOKOB AOMMKHA ObITh YCTAHOBINEHA, ECIMU:

MGaT >2; ((MGaT_ 1) IK.3 moa CVM) > I3CT Moz max ’ (1 2)

ecnu B ®b HeT hoToanekTpuyecknx rpynn, u

Mrp >2; ((Mrp - 1) IK.3 moza CYVI) > I3CT MoZ max ? (1 3)

ecnu $b pasgeneHa Ha POTOINEKTPUYECKME TPYMIbI.
3awmTta oT cBEPXTOKOB POTOINEKTPUYECKON LIEMOYKM OCYLIECTBNAETCA OAHUM U3 ABYX BAPUAHTOB:
a) Kaxxgasa potoanekTpuyeckasn Lenovka saluLLiaeTca annapaToM 3aluTbl OT CBEPXTOKOB (Hanpumep,

CM. PUCYHKN 3—7), HOMWUHANbHBIA TOK KOTOpOTO /, yen COOTBETCTBYET YCNOBUAM:

K.3 Mmog CYUN < In uen < 274 /

In uen s ISCT Moa max-

1,51 (14)

K.3 mog CYWN »
(15

b) Heckonbko napannenbHO COeAMHEHHbIX DOTOINEKTPUYECKMX LIENOYEK 3aLUMLLIAIOTCA OAHUM OBLMM

annaparoM 3aLmThl OT CBEPXTOKOB (HanpUmep, CM. PUCYHOK 8), HOMUHATbHBIW TOK KOTOPOTO /, yen ONpeAENS-
€TCA N0 CreayoLemMy BblPaXKEHUIO:

1,5 MSCT ' IK.S Moa CYU < In Len < ISCT MoA max — ((MSCT -1 IK.3 Moz, CWI) ’ (18)
npu ycrnosuu, 4to Iacr Mog max > 41, Mog CYM » 17)

rae Mgt — KONU4ecTBO NapannensHbIX POTOINEKTPUYECKUX LIENOYEK, 3aLLUMLLEHHbLIX OAHUM annapaToMm 3a-
LUMTbI OT CBEPXTOKOB.
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MpumevyaHue 1—[laHHasa cxema ABNAETCA 0COOLIM Crly4aeM U AONYCTUMA TOMNBKO TOrAa, KOrAa MakcuMansHo
AOMYCTUMOE 3HaueHne 06paTHoro Toka PM lyer yon max 3HAUUTENBHO MPEBOCXOANT paboqnii ToK.

MpuMmevyaHne 2— [laHHas cxema CAYXUT TONLKO B Ka4eCTBe NpUMepa, B APYrux criyyasix MoryT notpeboparb-
CS UHble CPEeACTBa BLIKMOUYEHNS, PasbeMHEHUS U/MNK 3aLUMTE OT CBEPXTOKOB.

PucyHok 8 — Cxema ¢poToanekTpuyeckoin 6atapen, HECKONMbKO NapannensHo CoeguHEHHbIX
pOTOSNEKTPUUECKUX LIENOYEK, ABMSIOLYMXCSA HYaCTHI0 (OTOANEKTPUUECKOA rpynnbl,
3aLMLLeHbl OAHUM annapaToM 3aLluThbl OT CBEPXTOKOB
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Mpumevyanune — Heobxoaumo cnepoBaTb pekoMeHAaLmsaM uarotoButens ®M OTHOCUTENBHO MakCUMarbHOro
Konu4ecTBa LienoYek, 3aluijaeMbix O4HUM annapaTtoM 3aLluTbl OT CBEPXTOKOB, €CMM OHO YKa3aHo.

B Tom cnyvae, koraa ans 3awutbl OT CBEPXTOKOB NMPUMEHSAETCA OBNOKUPYIOLLMIA AUOA, HOMUHASBbHBIN TOK
II1p max AM0AA AOSHKEH COCTaBMATL:

Inp max 2 1’4 IK.3 moa CYW.

(18)

KoadhchbuumeHT npu onpeaeneHun I,.I max AOIDKEH ObITb YBEINMYEH, €CNM €CTb BEPOSATHOCTb BO3HUKHO-
BEHUA NOBLILUEHHOTO TOKa KOPOTKOTO 3aMbIKaHl/IFI &b, 06YCNOBNEHHOTO OTPAKEHUEM OT CHEra Unu Apyrumu
YCNOBUAMM JKCNNyaTaumu.

Mpumevanune 1—Mpu pacyeTax JoMkHbI BbITb yUTeHbl NpuMedaHusa 1—3 nogpasgena 5.2.

MpumevyaHnue 2 — Ecnu ®B coCTOUT U3 0AHOI (DOTOANEKTPUHECKONA LIENOYKK, 3aLluTa Takoi hoToaneKkTpuye-
CKOW L|eNoYKN OCyLLecTBNAETCSA annapaToM 3aluThbl oT cBepxTokos Pb.

Annaparbl 3aWuTbl OT CBEPXTOKOB (hOTOINEKTPUYECKON LIENOYKM AOIHKHbI 06ecneumBaTb OTKMIOYEHNE
MaKCMManbHO BO3MOXHOTO TOKA KOPOTKOro 3ambikaHus oT AB. Kak npaBuno, 310 3Ha4eHue CyL|eCTBEHHO
OonbLue 3HaYeHus, nosyyeHHoro no copmynam (2), unu (4), unu (6).

Pa3meLueHne annaparoB 3aLuTbl OT CBEPXTOKOB (hOTOINEKTPUYECKUX Lienovek cm. 6.3.6.

6.3.4 3amuta OT CBepPXTOKOB (POTOINEKTPUYECKON rPynnbl

3awmTa OT CBEpXTOKOB (hOTOINEKTPUHECKOM rPyNMbl AOIKHA ObITb YCTAHOBNEHA, €CNKN K ogHOMY Y3
npucoeanMHeHo 6onee AByXx hOTOINEKTPUYECKMX rpynn (MPUMeEpPbl CM. PUCYHKKU 5, 7).

HomunHansHoe 3HaueHne Toka annapaTos 3aLUMTbl OT CBEPXTOKOB (pOTOINEKTpUYECKnX rpynn /, mp Onpe-
[AEnseTcs nNo CrneayloLwwemMy BbIPaXKeHUIO:

1,25 ,K.a p CYHN < In ye] <24 IK.3 p CYWU: (1 9)

Ons oBecneveHns GonbLuei rMGKOCTM NpU NPOEKTUPOBAHMM 3A€Ch UCMONb3YeTCsl MHOXUTENDb 1,25 BMe-
CTO MHOXMUTENS 1,5, UCMONBL3yeMOoro npu pacyHeTe POTOINEKTPUYECKUX LienoYeK.

YMeHbLUEHHOE 3HayeHne MHOXUTENNA B hopmyne (7) cneayer NPUMEHSTb C OCTOPOXKHOCTBIO B 30HaX C
4acCTbIMU Cry4asiMu NOBLILLEHHON OCBELLEHHOCTU, TaK Kak 3TO MOXET NPUBECTU K YaCTbiM HEONpaBAaHHLIM
cpabaTbiBaHWUAM 3aLUUThl OT CBEPXTOKOB.

B Tom cryyae, Koraa Ans 3aliuTbl OT CBEPXTOKOB NPMMEHEH GrIOKMPYIOLLMIA AN0A, HOMUHATBHBIN TOK /;
anoaa AoMmKeH COCTaBnATh:

P max

Inp max 214 IK.3 p CYWU- (20)

KoadhdmumeHT npu onpeaeneHun In max AOMKEH OblTb YBENUYEH, €CNU €CTb BEPOATHOCTL BO3HUKHO-
BEHUS MOBLILLEHHOTO TOKA KOPOTKOIO 3aMb|KaHm| ®b, 06yCcnOBNEHHOIro OTPaXXEHUEM OT CHera unu Apyrumm
YCNOBUSIMM 3KCMyaTaLuu.

Ecnn ©b pasgeneHa Ha hOTOSNEKTpUYECKME rpyninbl pasHbiX YPOBHEW (NapannenbHble COEANHEHUA
pa3HbIX YPOBHEN), pacyeT napaMeTpoB annapaToB 3aLmuTbl POTOINEKTPUYECKMX rPYNN KaXKA0ro YpoBHA Npo-
BOAMTCA aHanorm4Ho: . . .

1'25”(.3 cym < Illv p < 2»4”(.3 rp CYW: 21)

n Inp max 2 14l 5 rp CYW» (22)

rae i — ypoBeHb rpynnbl, i = 1 — nepBas rpynna, CocrosiLuas U3 napanmnensHO COeaMHEHHBIX (DOTOINEKTPHU-
YeCKnX Lienoyexk.

MpumevyaHue — lNpu pacyeTax JOMKHbI ObITe yUuTeHbl NpuMeyaHnsa 1—3 nogpasgena 5.2.

Annaparbl 3aWwmTbl OT CBEPXTOKOB (POTOINEKTPUYECKOW Tpynnbl AOMKHbI 06eCcneYnBaTb OTKMIOYEHUe
MakCMMaribHO BO3MOXXHOIO TOKa KOPOTKOro 3amMmblKaHUA OT AB. Kak npasuno, 310 3Ha4eHue CyweCTBeHHO
fonblLue 3HaYeHus1, NoNy4eHHoro no copmynam (7) — (10).

Pa3smeLleHue annapaTtoB 3aLuTbl OT CBEPXTOKOB )OTOINEKTPUUECKUX rpynn cm. 6.3.6.

6.3.5 3amura OT CBEpPXTOKOB Ha Bbixofe (hoToanekTrpuyeckon 6arapen

YcraHoBka 3awuThbl Ha Bbixoge OB onpeaenserca HanMuuMeM B KOHType notpebneHus obopyaosaHus,
HEHOPManbHble PeXXMMbl paboTbl KOTOPOrO MOTYT NPUBECTU K BO3HMKHOBEHUIO CBEPXTOKOB B ©B.

Ecnu B ¢hOTO9NEKTPUYECKOI CUCTEME, B COCTAB KOTOPOKN BxoaUT ®b, ectb AB, unu ecnu B aBapunHoOM pe-
XXMMe NuTaHue ueneit notpedurens Bmecto b MOryT OCyLLECTBNSATL APYrMe UCTOMHUKU TOKA, UMK €GN BO3MOXHO
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BO3HUKHOBEHWE CBEPXTOKOB B PE3yNbTaTe HEHOPMArbHbIX PEXXMMOB PaboTbl APYrMX KOMIOHEHTAX KOHTYpa NoTpe-
GneHns PoTOINEKTPUUECKON CUCTEMDI, 3aLLUMTa OT CBEPXTOKOB Ha BbiXoae Pb (M. pucyHkn 3—7) obasarenbHa.

HomuHanbHOe 3HaveHue Toka / annapartoB 3aLuTbl OT CBEPXTOKOB ®b onpeaenseTca no cneayto-
LLEMY BbIP&XXEHUIO:

n Gat

1,25 IK.:-l Bat CYU < In Gat £24 IK.3 GaT CYWU - (23)

B ToM criyyae, Korga 4ns 3aluTbl OT CBEPXTOKOB NPUMEHSETCA GNOKMPYIOLLMI AN0A, HOMUHANBLHBIN TOK
Inp max AMOAA AOTDKEH COCTABAATS:

Inp max 214 IK.3 6ar CYU* (24)

KoadhdhmumeHT npu onpeaeneHun Inp max BODKEH ObITb YBESIMYEH, €CNN €CTb BEPOATHOCTb BO3HUKHO-
BEHUS MOBbILUEHHOrO TOKA KOPOTKOMO 3aMblkaHus ®B, 00yCNOBNEHHOrO OTPAXXEHUEM OT CHEra Unmu Apyrumu
YCMOBUAMM SKCNyaTauum.

MpumevyaHune —lNpu pacyeTax AOMKHLI ObITL y4TeHbl NpuMedanna 1—3 nogpasgena 5.2.

Annaparbl 3alMTbl OT CBEPXTOKOB, YCTaHABNUBAEMbIe Ha Bbixoae U3 OB, A0MKHbI ObITb PACCUUTAHDI,
noMUMO ycnoBuii (23) n (24), Ha OTKNIOYEHUE MaKCUMarnbHO BO3MOXHOro obpartHoro Toka ot Ab, ecnu B AB
MPOM3OLLIIO KOPOTKOE 3amblkaHue, M 0BpaTHLIX TOKOB OT Apyroro o6opyaosaHus, ¢ kotopbiM ®b coeanHeHa B
doTOaneKTpUUEcKon cucteme. Jin6o b n nHoe obopyaosaHme HOTOINEKTPUYECKON CUCTEMBI JOIDKHO NOA-
GupaTbCsl, NCXOAS U3 3HAYEHUS, onpeaeneHHoro no copmynam (23) u (24).

Ecnu ©B B choToanekTpuyeckoi cucteme noaknioyeHa Tonbko k AB, 3awura ot ceepxrokos ®b B Lenom
(BbIx0AHOro kabens dB) 06GbIMHO OCYLECTBNAETCA C MOMOLLLIO annaparos(a) 3awmTbl OT CBEPXTOKOB AB,
YCTaHOBIEHHLIX(0r0) MexXay KOHTponnepom 3apsaaa u Ab, makcumanoHo 6nn3ko k AB. Mpu npaBunbHOM Bbi-
Gope XapakTepUCTUK STUX annapaTtoB M €Cnu BbIX0AHOW Kabenb B paccuuTaH Ha TakoW e TOK, YTO M anna-
paTbl 3aWmnThl OT CBEPXTOKOB AB, 3TU annaparbl o6ecneumBaloT 04HOBPEMEHHO 3aLLMTy KOHTpoOnnepa 3apsaa
n BbIxoAHOro kabenst 6. B sTom crnyyae yctaHoBKa annaparos 3aLwMTbl OT CBEPXTOKOB Ha Bbixoae U3 ®b He-
obszatenbHa. Ecnin ©6 coeanHena ¢ AB vepes YM3, moryT notpeboBaTbCs annaparhbl 3aLyUTbl OT CBEPXTOKOB
Ha BbIxoge ®Bb us-sa ocobeHHocTen YMa.

Ecnu Het BbIxOgHOro kabena b u/unu ®b nogknioyeHa Kk Y3 ¢ HeCKONbKMMKU BXoAaMM (CM., Hanpumep,
PUCYHOK 7), 3aluTa OT CBEPXTOKOB CTABUTCH Ha BCEX Kabensx, NOAKMNIOYEHHbIX K KOHTYpY nNoTpebneHus, KoTo-
pble B 3TOM Crny4ae sBnsoTca kabensamu poToanekTpuieckux rpynn unu potoanekTpuyeckux uenodek. Mapa-
METpPbI annapaToB 3aLUUTLI OT CBEPXTOKOB PACCYMTLIBAIOTCSA B 3TOM Crydae B COOTBETCTBUU € 6.3.4 unun 6.3.3.

6.3.6 PasmelleHune cpeacTB 3aWUThbl OT CBEPXTOKOB

LyHTupytowme gnoabl ans 3awmtel M ycTaHaBNMBAOTCA MO HaMPAaBIEHMIO TOKa napannensHo ®M
(CM. pUCYHKM 3—5) UM HECKONbKUM NOCnefoBaTenbHO coeaunHeHHbiM ®M. LUyHTupylowme anoabl MOryT
ObITb YCTAHOBNEHbI B KOMMYTALMOHHOM kopobke ®M usrotosuteneM M. [ins yCcTaHOBKU LUYHTUPYIOLUMX AU-
040B HE0BX0AMMO CneaoBaTb MHCTPYKUMAM usrotosutenst GM.

Annaparbl 3aLMTbl OT CBEPXTOKOB (POTOINEKTPUYECKMX LienoYek, poTosneKkTpuYeckux rpynn u Ha Bbl-
xone B, BbibpaHHbIe B COOTBETCTBUM C 6.3.3—6.3.5, f0mKHbI ObITh pazMeLLeHbl crieaylowmM o6pasom:

- Annapartbl 3aLluTbl OT CBEPXTOKOB (HDOTOSNEKTPUYECKON LIEMOYKM AOMKHbI pacrnonaratbCsi Ha KOHLax
kabens(ei) hoTONEKTPUYECKON LIEMOUKM UMN HECKOMBKMX POTOSNEKTPUYECKUX Lienoyek, ecnu OHW obbeaun-
HeHbl N0 6.3.3 b), B coeanHutensHomn kopobke hOTOINEKTPUYECKUX LIENOYEK, B KOTOPON kabenu doToanek-
TPUYECKMX LienoYeK COeauHAIoTCA ¢ kabenem(amu) pOoTOSNEKTPUYECKON rpynnbl (CM. PUCYHOK 5), unu, ecnu
&b He pasgeneHa Ha hOTOSNEKTPUYECKME TPYNMbI, B COEAUHUTENBHON kOpoOke PB, B KOTOPOI kabenu hoTo-
3NEKTPUYECKMX LIeMNOYEK COEANHSIOTCS C BbIXOAHLIM(M) kKabenem(amu) ®B (cm. pucyHok 4).

Mpumevyanue — Ecnu OB cocTouT 13 ofHON HOTOANEKTPUHECKON Lienoyku, To 3aLyuTa Takon hoTOSNEeKTpu-
YecKoW LenoYKM OCYLLeCTBIAETCH annapaTtoM 3aluThl oT cBepXTokoB OB (CM. pUCYHOK 3).

- Annaparbl 3aWuTbl OT CBEPXTOKOB (POTOINEKTPUYECKON FPYNMbl JOMDKHbI pacnonaraTtbCs Ha KOHLUAax
kabens(nei) poToaNeKTPUUECKON rpynnbl B COEAUHUTENbHOI kKopobke ®B, B koTopoii kabenu doToanekTpu-
YEeCKMX rpynn CoeaAnHAIOTCA C BbIXOAHbIM(M) kabenem(simm) OB (CM. PUCYHOK 5).

MpumevyaHue — Ecnu OB pasgeneHo Ha OTOINEKTPUYECKUE MPYMMbl HECKONBKUX YPOBHEHR, TO annapartsi
3aLMThlI OT CBEPXTOKOB yCTaHaBMNMBAIOTCA Ha KOHLax kabenei hoToaNeKTPUYECKOHA rpynnbl KaXaoro YpoBHSA B COEAUHM-
TenbHo kopobke hOTOANEKTPUUECKUX MPYMM ITOTO YPOBHSA, KPOMe nocnefHero (thoTosnekTpuydeckne rpynmel NocnegHero
YPOBHS COEAMHSAIOTCA B COEAUHUTENBHON kopobke ®B).

- Annapartbl 3alwmTbl OT cBEpXTOKOB DB B Lenom (BbixogHoro kabenst ®B) gormkHbl pacnonaratbCa Ha
BbIxoAe u3 ®B nocne BbIKNOYaTENSA-pa3beAMHUTENS TaM, rae BbIXOAHON(blE) kabenb(u) B coeanHsoTeA ¢
o6opynoBaHMeM KOHTypa noTpebneHus, Hanpumep, Bxoaom Y3 (CM. pucyHku 3—S5).
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Mpu oTcyTcTBUU BbIXOAHOTro kabena ®b annapaTbl 3awWwuTbl OT cBepXxTokoB ®B B uenom (BbIXOAHOrO
Kabensa ®B) moryT pacnonaratbCsa B COeAMHUTENbHOI KOpOOGKe, yCTAHOB/EHHOI HenocpenCcTBEHHO Ha YI3.

Ecnu ®B coepnHeHa B hoTo3fnekTpuuyeckoir cucteme ¢ AB, annapaTbl 3awWuTbl OT CBEPXTOKOB Ha
BbIXOAHOM(bIX) Kabene(Ax) ®b gonyckaeTcs He ycTaHaB/iuBaTb, €C/IM OHa 3aWuuieHa anmapataMmu 3aluTbl
oT cBepxTokoB AB (cm. 6.3.5)

MpnmeuvyaHne — PasMelleHne annapaToB 3aluTbl OT CBEPXTOKOB B TOM KOHLe kabens(eit), koTopblii Hanbo-
nee yjaneH oT 3alwjuuwaemoil annapatom yactu ®b, nmeeT Lenblo 3awuTy 310l YacT ®b 1 ee NpPoBOAKM OT 06paTHbIX
TOKOB, TEKYLMX B HEHOPMA/IbHOM pexume paboTbl U3 Apyrux vYacteit @b n/mnm ot o6opyaoBaHUA KOHTypa noTpebneHns
(POTO3NIEKTPUYECKOI cuctemsl, Hanpumep, Ab (cMm. Takxke npumep B 8.2.1 npumeyaHue 3 1 npunoxeHue D).

Ecnn B @b BbIMO/IHEHO (DYHKLUMOHANbHOE 3a3eMeHune, annaparthl 3aWnTbl OT CBEPXTOKOB JO/KHbI pas-
MelaTbCA Ha BCeX He3a3eMJ/IEHHbIX TOKONPOBOAALWMNX NPOBOAHMKAX (POTOINEKTPUUYECKMX Lenovyek n oTo-
3M1eKTpMYecKnx rpynn.

Ecnu oTcyTcTByeT pyHKUMOHanbHOe 3a3emneHne ®b nnn yactn ®b, annapaTbl 3aluUTbl OT CBEPXTOKOB
[OCTAaTOYHO pasmeliaTb TONbKO Ha OAHOM W3 TOKOMPOBOASALWMUX MPOBOAHUKOB KaXAON (HhOTO3NEKTPUUYECKOW
Lenoykn n hoToaNeKTpuYeckoi rpynnel Toli yactn @B, B KOTOPO HET PYHKLMOHANBHOTO 3a3eM/IEHUS.

Ecnn oTcyTcTByeT kakoe-nnb6o coeagnHeHne ®b c 3emneit (Hm B ®b, HU yepe3 ob6opyfoBaHNe KOHTypa
notpeb6aeHunsa) nan BbIXoAHOU kabenb ®b coegnHeH ¢ 3emneil TONbLKO Yepe3 yCTPOWCTBO C ABONHON U301A-
uueit B KOHType noTpebaeHns HOTO3NEKTPUUYECKO CMCTEMBI, annapaTbl 3alWnTbl OT CBEPXTOKOB Takxe MOryT
6bITb pasMelleHbl Ha KOHLe TO/IbKO OJHOTO TOKOMPOBOASAL,ero NPpoBOAHMKA (DOTO3INEKTPUUECKNX Lenoyvek u
(*)OTOSI'IEKTDI/I‘-IGCKI/IX rpynn. Takoe pasMelieHne annapaTtoB 3alWUTbl OT CBEPXTOKOB B YKa3aHHbIX ®b cBA3aHoO
c Tpe6oBaHMEM HaAcTOSILLEro ctaHAapTa O BbIAB/IEHUN U CUTHANM3ALWUM O NEePBUYHOM 3aMblKaHUN Ha 3eM/0 ©
Tpe6oBaHueM 0 ABOHON M30NALUN BCEX MPOBOAHWNKOB.

Ecnn annapaTbl 3aWnTbl OT CBEPXTOKOB BbINOJIHAKT OJHOBPEMEHHO (DYHKLMNIO pasbejUuHUTENss UAN Bbl-
Knvyatens-pasbejUHUTENsA, TO K UX pasMelleHnio Takxe npeabaBnsTca TpebosaHua 7.5.1 un 8.2.

6.4 3awuTa OT 3NEeKTPUYEeCKnx ayr

B oTAnuvMe OT TPafMLWOHHbLIX 31E€KTPUYECKUX ycTaHOBOK ®M u npoBogka B ®B He MMeT BHEWHUX
KOpNycoB ANs yAepXaHUs AYyrM U NAaMeHN NP KOPOTKUX 3aMblKaHWAX. B ®B 4acTo MOXeT BO3HUKHYTb U Moj-
LepXuBaTbCs aneKTpuueckas Ayra ¢ TOKaMu, He NPEBOCXOASAW UMK 0BbluHble pa6oune ToKW. BO3HUKHOBEHUE
AYTM B ®B MOXeT NPUMBECTM K 3HAUYMTENIbHbIM NoBpexAeHuam OB, a Takke K NOBPEXAEHUID YCTAHOB/IEHHbIX
psfOM NPOBOAKW, 060PYAOBaHUS U KOHCTPYKLUA 34aHUS.

Ha pucyHke 9 npuBefeHbl NPUMepbl OCHOBHbIX BUAOB 3/1€KTPUUECKUX YT, KOTOPble MOTyT BO3HUKHYThL B ®B.

MpumevaHne — Moka3aHHbI annapart 3alWuTbl OT 3N1EKTPUYECKUX Ayr asndaetca npuMmepom yctaHOBKM anna-
paTtoB, 3alulialoLlmMx oT nocnefoBartesibHbIX gyr. Ana 3awmnTbl 0T napanfiesibHbiX Ayr U Ayr Ha 3em/to Tpe6yeTc9| ycTa-
HOBKa OTAe/ibHbIX annapaTtoB 3alUThbl.
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Ana sawmtel @B ot HauGonee onacHbIx NapannensHbIX AYr AOMHKHA NMPUMEHATLCA ABOMHAA UMK IKBU-
BasieHTHas eil n3onauua NPoBoaoB u kabenei.

3awmra ®b 0T aneKTpUYecKkux Ayr AormkHa ObiThb BbINONHEHA B cooTBeTcTBUM ¢ UL 1699B [7]. JomkHbl
ObITb YCTAHOBMNEHBI annapartbl 3aLUMThbI OT AMEKTPUUECKUX AYT, HA3HAYEHMEM KOTOPbIX SABMSIETCSH BbIABMEHUE U
TOYHOE onpegeneHue Tuna ayr B ®b U NpuHATUE MEP MO UX NPEPbLIBAHUIO.

JononHutensHyo MHOPMaLMIO CM. B npunoxeHumn C.

6.5 3awuTa OT 3aMbIKaHU1 HA 3eMITI0

6.5.1 Obwue nonoxeHus

Mepbl 3awmTel B OT 3aMblkaHUi HA 3€MANI0 ONpeaensiloTCA:

- 3Ha4yeHWeM MaKcumarbHO BO3MOXHOro HanpsbkeHus ®b (cm. 5.4 u Tabnuuy A.1 npunoxenus A);

- TunoM YIM3 B (POTOINEKTPUYECKON CUCTEME WU HASNIMUMEM UMK OTCYTCTBUEM MOAKIIOYEHUS K €T0 Bbl-
Xojam Lenei NnepeMeHHOro Toka ¢ 3a3€MNeHHON HEWTPanbio;

- Hanu4uem u TUNOM (PYHKLUMOHaNbLHOrO 3a3eMNEeHNA OA4HOIO U3 NPOBOAHUKOB BbIXOAHOIO kKabens Ob;

- Hanuyuem coeguHEHUs C 3eMnen 04HOro U3 NPOBOAHUKOB BbIXOAHOTO Kabensa ®b yepes 3azeMneHHoe
YCTPOWCTBO KOHTYpa noTpebnenns ¢ ABOWHON U3onsauuen;

- otcytcTBuem noboro coeanHeHus ®b ¢ 3emneli B HOPMaNbHOM peXMME.

3awuTy OT 3aMblkaHUMI Ha 3eMrio PB, MakCUManNbHO BO3MOXXHOE HaNpPsHKEHUE KOTOPbIX COOTBETCTBYET
knaccam B n C tabnuubl A.1, OCYLLECTBNSAIOT C NOMOLLbLIO KOHTPONA CONPOTUBIEHUA U30nauun (cm. 6.5.2) u
KOHTponsa andhdepeHumnanbHoro Toka (cm. 6.5.3). B Tabnuue 2 npuseaeHsbl Tpeb0OBaHUA K OpraHU3aumumn Takon
3awuTtbl $b.

Ons 3awutbl ®b, B KOTOPOK 3a3eMINeHMe OQHOrO NPOBOAHMKA BbIXOAHOIO Kabens BbINOMHEHO HE Yepes
COMpPOTUBNEHME, UCNOSBL3YIOT CneumanbHbIi NpepbiBaTens 3aMblkaHUA Ha 3eMnio (6.5.3).

Takke ANg 3aLuUThbl OT 3aMblKaHWI HA 3EMITI0 MOTYT ObITh MCNONb30BaHbI GNokupytoLme Anoabl (CM.7.4.5
n npunoxexHune D).

6.5.2 3awumTa ¢ NOMOL LI KOHTPONA CONMPOTUBIIEHUA U30NALNU

CHMXeHMWe CONPOTUBNEHMA M30MNALMM OTHOCUTENBLHO 3emnu B B HWxe npeaenbHO 4ONYCTUMOrO 3Ha-
YEHUS CBMAETENLCTBYET O BO3HWKHOBEHUM UMW BO3MOXHOCTU BO3HMKHOBEHUA 3aMblKaHMS HA 3eMnio u3-3a
YXYALLEHMWS XapakTepUCTUK U30NALIMK.

B ®B ¢ makcuMmanbHbIM HanpsiXXeHuem, COOTBETCTBYIOWMM knaccam B u C tabnuubl A.1, Tpedy-
eTca npeaynpexaeHne unu BbiBIEHUE 3aMblKaHUA Ha 3€MSI0 C NOMOLLBIO KOHTPONA CONPOTUBNEHUA
U30NsAUUN OTHOCUTENBHO 3eMnu. 3awmTta $B gonmkHa ObITb BLINONHEHA cneaylowmum 06pa3om (CMm. Tab-

nuuy 2):

Ta6nuya 2—lMopsgok sawmuTel OB oT 3aMblkaHWii Ha 3€MI0 C MOMOLLIbIO KOHTPOSISi CONPOTUBIEHUS U3OMNALUK U And-
depeHumaneHoro Toka (Pb ¢ MakcumarnbHbIM HanpsxeHueMm knaccos B u C)

CoueTaHue dyHKUMOHarnbHoro 3asemneHna ®b

Cnoco6 obHapyxe- v Tuna YMNa*

HWA 3aMblKaHWA
Ha 3eMno

Tun gercteuA

3asemnexune B ®b
otcyTereyerT, YIN3
6e3 pazgeneHus Lenen

3asemneHue B ®b
oTcyTcTeyeT, Y3

C pasgerieHuem Lenei

MpoBoAHUK BbIXOAHOTO Kabens
&b 3asemneH, YN3
C pasaeneHuem uenewn

KoHTporb co-
NpoTUBNEHNS
usonsayum ®b
OTHOCUTENBHO
3eMnu

M3mepeHune

B cootBeTCcTBUM C 6.5.2

KoHTporb co-

NpoTUBNEHUA

nsonsyum Ob

OTHOCUTENBHO
3eMnu

[OeiictBus npu
3aMblKaHUK Ha
3emnio

Buikntountb Y.
OTKNIOYUTL BCE BbIXOA-
Hble Lenu ¢ 3asemMneH-
HOW HeWTpanbio wUnn
kabenb(n) ©b o1 YIS

CoeaunHeHne YMJO c BbIXOAHBIMU LUENAMU C 3a3eM-
NIeHHOI HelTpanbio paspelleHo ((hYHKLUMOHUpOBaHUe
YMQ3 paspeleHo)

CurHanusayus
0 3aMblKaHUN Ha
3emriio

BbINOMHUTL cUrHanu3aLuio 0 KOPOTKOM 3aMbIKaHUKN Ha 3eMMio B COOTBETCTBUU C

6.5.5
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OkoHYyaHue mabnuupi 2

CoueTaHue ¢yHKUMOHanNbHOro 3aseMnerusa ®b

Cnoco6 obHapyxe- W TMna Yrna*
HUA SaMblkaHuA Tun pelicTeus 3asemnetue B ®b 3asemneHue B ®b MpoBOAHUK BLIXOAHOTO kaGens
Ha 3emrio otcyTcTByeT, YMO oTcyTcTByeT, Y3 &b 3asemnen, YN3
6es3 pasaeneHus Luenewn C pasgeneHvueM Uenewn C pasgeneHvem Lenen
KoHTponb gud- | NamepeHue B cootBetctBUM ¢ 6.5.3 | KoHTponb  audepen- | B cootBetctBUM € 6.5.3
%ef:g""a”b”o- [OeiictBUs npu Beikntountb YI13. gt;z:g:oro Toka He Tpe- OTcoeiuHUTL  (PYHKLMO-
3amblKaHUK Ha OTKNIOYUTL BCe BbIXOA- HanbHOe 3asemneHue Bbl-
3emso Hole Lenu c 3a3eMneH- xofjHoro kabens ©b.
HO  HeWTpanbto  Unn CoeauHeHne YIS ¢ BbIl-
kabenb(n) ®©b ot YI3 XOAHLIMUA LUEeNAMU ¢ 3a3em-
NEeHHON HeilTpanbio paspe-
WeHo (dyHKUMOHMpoBaHWUe
Y3 paspeLueHo)
CurHanusaums BeinonHute curHanusa- BbiNONHWUTL CMrHanusauuio
0 3aMblkaHUM Ha | UMIO O 3aMblKaHWM Ha 0 3aMblkaHUX Ha 3eMIio B
3emnto 3eMni0 B COOTBETCTBUU cooTtBeTcTBUMMN € 6.5.5
c6.55

Ecnu ®©B nogkniodaetca K YO 6e3 pasgeneHuns yenei, K Bbixogam nepeMeHHoro Toka KoToporo nogKnoHeHsb
Lenb(K) ¢ 3a3eMNeHHON HelTpanbto, BEINONHEHUE (yHKUMOHANbHOMo 3a3eMnenuns B b sanpelteHo.

MpuMmevyaHune 1 — BmecTo BblkntodeHUsa YO u oTKIMIOMEHNUS BEIXOAHBIX LiENei ¢ 3a3eMNeHHON HelTpa-
nbto paspeLuaeTcs oTkYeHUe NoBpexaeHHbIX YacTteil Pb.

MpuMevyaHune 2 — 3asemreHue BbixogHoro kabens ©b AomkHO GbiTb BEINONHEHO B COOTBETCTBUMU C 6.6.

1) Ecnu ¢dyHKUMOHanNbHOE 3a3emneHne OB oTcyTCTBYeT, OHA npucoeauHeHa k YMN3 6e3 pasgenenus
Luenein u K BbIXogam nepemeHHoro Toka YMN3 noaknioveHa(bl) uenb(M) NEPEMEHHOr0 ToKa C 3a3eMIIeHHON
HenTpanbio (HanpuMmep, anekTpopacnpeaenuTenbHas CeTb), TO NpM 3amblkaHuu Ha 3emnio B b Y3 aomkHO
ObITb OTKMIOYEHO OT BCEX BbIXOAHBIX LiIENeN ¢ 3a3eMEeHHON HENTPanbiO uin ot $b.

B atom cnydyae YI3 coeanHeEHO C 3eMnen vepes 3a3eMIEHHbIN HEUTpanbHbIM NPOBOAHUK BbIXOAHOM
uenu, u 3amblikaHue Ha 3emnio B ®B npuseaet kK BO3HUKHOBEHUIO NOTEHUMASLHO OMAaCHbIX TOKOB.

2) Ecnin ®B npucoeaunHenHa k YIS ¢ pasaeneHueM uenen un B b oTcyTCTBYET Kakoe-nmbo coeguHeHne
C 3eMneil, UNu BbixogHoN kabenb ®B coeanHeH ¢ 3emnen TONbKO Yepes3 YCTPOMCTBO C ABOWHON U30NSLMEN B
KOHType notpebnexus, unm B 6 3azemneH 0aAMH U3 NPOBOAHWUKOB BbIXOAHOTO kabens, TpebyloTcs BbiiBNEeHUe
M CMrHanuaaums 0 NEPBUYHOM 3aMbIKAHMM HA 3EMSI0 U COCTOSTHUM U3ONALUN.

B arom crniyuae, ecnu nepeuYHOE 3aMblKaHWE HA 3eMINI0 OCTaNOCh He3aMEeYEHHbIM, BOSHUKLLEE NPU 3TOM
NoBpEeXaeHNe U30NALMN MOXKET Bbi3blBaTb NOCNEAYIOLEE 3aMblKaHWE Ha 3EMSII0 C TOKaMW ONAaCHOW BENTUYUHBI.

MuHuManbHble npeaenbHO AOMYCTUMbIE 3HAYEHUA CONPOTUBNEHUS nsonauum b oTHOCUTENBLHO 3eMnu,
CBMAETENLCTBYOLLME O MOBPEXAEHMMN €€ N30nAUUN, NpuBeaeHbl B Tabnuue 3.

N3mepeHune conpoTusnenns usonsumm b oTHOCUTENBHO 3eMnu HEO6X0AUMO BbINOMHMTL A0 Ha4vana
paboTtbl 6 n panee He pexxke yem Kaxable 24 4.

Tam, roe BO3MOXHO, PEKOMEHAYETCA yCTaHABNMBATL MOPOrOBble 3HAYEHUS1 CONMPOTUBIIEHUA U3ONALUK
BblLLE YKa3aHHbIX B Tabnuue 3 MMHUManbHbIX 3HAYEeHUn. Bonee BbICOKME 3HAYEHUS1 yBenu4unBatot 6e3onac-
HOCTb CUCTEMBI BCrieacTeue Bonee paHHero 0OHapyXeHMs BO3MOXKHbIX 3aMbIKaHUMA.

[dunanasoH namepeHnin M3MepPUTENbHOIO KOHTYpPa AOJDKEH Takke obecnevnBaTtb onpeaeneHue 3Ha4eHum
CONPOTUBNEHNSA N3ONALUN NPU 3HAYEHUAX MEHBLLLMX, YEM 3HAYEHUSA, YKa3aHHble B Tabnuue 3. MNpu uamepeHu-
X JONYyCKaeTcs oTcoegmHeHune ycTtponctea yHKLMOHANLHOrO 3a3eMneHus BoixoaHoro kabensa ¢b.

Ta6bnuya 3 — MuHUMaNbLHO JOMYCTUMbIE 3HAYEHUSI CONPOTUBNEHUA U3ONSALNUN OTHOCUTENBLHO 3emnu B b

HomuHanbHaa MoLyHOCTL cpoToanekTpuyeckoi 6atapeu, KBT MuHumaneHo gonyctumoe conpotusneHue, KOM
Ot 20 BKHOM. 30
Ot 20 po 30 BKntou. 20
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OxonyaHue mabnuupl 3

HoMuHarbHas MOLLHOCTb ¢hoToaneKTpuleckon 6atapeu, kBT MUHUManLHO AOMYCTUMOE CONPOTUBREHHe, KOM
OT 30 go 50 BKntou. 15
Ot 50 o 100 BKntoM. 10
OT 100 go 200 BKritoM. 7
OT 200 go 400 BKutoM. 4
OT 400 go 500 BkntoM. 2
Lo 500 Bkritou. 1

[unana3soH n3MepeHuii U3MepUTENbHOTO KOHTYPA JOMKEH Takke obecneunsarb onpeaeneHne 3HaYeHum
COMPOTMBIIEHUS N30MALMK NPU 3HAYEHUSIX MEHBLUKX, YEM 3HA4YEHUs, yKadaHHble B Tabnuue 3. Mpu namepexu-
AX [ONYCKaETCA OTCOEAUHEHWUE YCTPOMNCTBA (PYHKLIMOHANBHOIO 3a3E€MIEHns BbIXOAHOro kabens &b.

KoHTponb conpotueneHus usonsauum B P65 0THOCMTENBHO 3€MIM JOIDKEH NPOBOAUTLCA CNELManbHbIMU
YCTpOWCTBaMU KOHTPONA usonsauuun. MsmepeHue conpotusneHns nsonsaumn b oTHOCUTENbHO 3eMNU MOXET
nposoauTbes B YM3.

TpebyeMble OEWCTBUS MO OTKIIIOYEHUIO MPU OOHAPYXXEHUU CHWKEHUA CONPOTUBAEHUSA U30NALUU
OTHOCUTENbHO 3EMIIM HUXKE AOMYCTUMOrO 3HAYEHUA BbIMONHAIOTCA 06CHyXMBAOWMM NepcoHanom (cob-
CTBEHHUKOM) (POTOSNEKTPUUECKOW CUCTEMbBI MU NOACUCTEMOI ynpasneHna ®B unu gotoanekTpuyeckon
CUCTEMDI.

YkasaHHoe 060pyf0oBaHue Takke OCYLUECTBAET CUTHANM3aLuio 0 CHWKEHUU CONPOTMBEHUA U30NALUN
OTHOCUTENbHO 3€MMN U O 3aMbIKaHWM HA 3EMITI0, O4HAKO, KaK NPaBuso, HeoBxoauMbI AONONHUTENbHBIE MEpbl,
4yTOObI CUrHaNM3aLuusa cooTBeTCTBOBana TpebosaHusam 6.5.5.

TpebyeMble AeNCTBUSA MPU OOHAPYXXEHUU 3aMbIKaHUS Ha 3eMII0 3aBUCAT OT TUNA ucnonbayemoro Y3
(cm. Tabnmuy 2):

- Onsa YM3 ¢ pasgeneHneM uenen aormkHa 6biTk BbINOMHEHA CUTHANM3aLMA O 3aMblKAHMKU HA 3EMNI0 B
cootBercTBuu € 6.5.5 (PyHKUMOHMpPOBAHUE pa3pelueHo). CurHanmsaumsa O 3aMmblikaHMU AOIDKHA ObITb BKIO-
YyeHa, Noka CONPOTUBMEHME U3ONALMK 3a3eMnsaoLLero yctporctea b He GyaeT BOCCTAHOBNEHO A0 YPOBHS,
NPEBOCXOAALLEr0 NpefentHble 3HAYEHNUS, yKasaHHble B Tabnuue 3.

- Ona YMN3O 6e3 pasgeneHus uenemn AoMmkHbl ObiTb BbINOMHEHbI CUTHANU3aLUUA O 3aMblIKaHMKU HA 3EMITI0
B COOTBETCTBUU C 6.5.5 u oTknoyeHne Bbixogos YA oT nobon uenn nepemMeHHOro Toka ¢ 3a3eMNeHHON
HelTpanbio (Hanpumep, anekTpopacnpeaenuTensHon cetn). CurHanu3aauusa 0 3amblKaHUM MOXET ObITb Bbl-
KNIOYEHa, U NOAKMIOYEHNE BbIXOAHBLIX Lenei MOXeT ObiTb paspeLleHo, ecnu conpoTueBneHne usonayun ©b
OTHOCUTENTbHO 3EeMJTM BOCCTAHOBMNEHO A0 YPOBHA, NPEBOCXOAALLUEIO NpeAeribHble 3HaYeHUs, yKka3aHHble B
Tabnuue 3.

6.5.3 3awmTa c NOMOLWbLIO YCTPOMCTB 3aLUTHOrO OTKIHOYEHUS

Bawmta B ¢ MakCMmanbHO BO3MOXHbIM HaMpPsBKEHUEM, COOTBETCTBYIOLUMM knaccam B u C tabnu-
usl A.1, OT 3aMbIKaHUIA HaA 3€MIII0 C NOMOLLLIO YCTPOWCTB 3aLLUMTHOIO OTKIMIOYEHUS JAOIDKHA ObIThb BbINOMHEHA
cneayowmm obpasom (cMm. Tabnuuy 2):

1) KonTtpons anddeperumansHoro Toka B b gomkeH nposoautbes, ecnu b npucoeaunHena k YN,
K BbIXOaM MepemMeHHOro Toka KOToporo noakntodeHa(bl) uenb(M) NnepeMeHHOro ToKa ¢ 3a3eMIIeHHON HeNWTpa-
Nnbi0 Yepes HOPMaribHO 3aMKHYTbIE aBTOMATUYECKME YCTPOWCTBA pa3beAMHEHUS.

2) Ecnu @B npucoeauHeHa k YIS, BbIx0Abl NEPEMEHHOI0 TOKA KOTOPOTO NOAKMIOYEHBI K LIENSIM, HE CO-
€IMHEHHbIM C 3emnei, unu B ®b oTcyTCTBYET Kakoe-nubo pyHKLUMOHaNbHOE 3a3eMreHne BbIXOAHOTO kabens,
UM BbIXOAHONW Kabenb ®B coeguHeH ¢ 3emneli Yepes 3a3eMNEHHOE YCTPOWCTBO C ABOMHOW u3onsauuei B
KOHTYpe notpebneHus, KOHTponb auddepeHumanbHOro Toka He Tpebyercs.

Mpu koHTpone anddepeHunanbHOro Toka 4O0MKHO ObiTb 0becne4YeHo u3mepeHue NONHoro andageper-
LManbLHOro TOKa, BKKOYAIOLWEro Kak MOCTOAHHYIO, Tak U NEPEMEHHYIO COCTaBMSIOLLME.

[Ona koHTpona 3HaveHnn anddepeHunanbHOro Toka U OTKINIOYEeHUs B cnyvyae npeBbllieHna and-
depeHynanbHbIM TOKOM NPeAenbHO AONYCTUMbIX 3HAYEHUW AOIDKHBI MPUMEHATLCS YCTPOWCTBA 3aLmT-
Horo oTknoveHus (Y30). Y30 Takxke oCyLIeCTBNAET CUTHANU3aLMio 0 3aMblKaHUM HA 3EMITI0, OIHAKO, Kak
npasuno, HeobxoAUMbI AONONHUTENbHbIE MEpPbI, YTOObI CUrHaNU3auus cooTBeTCTBOBana Tpe6oBaHuAM
6.5.5.
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Ana sawmtel B Y30 gonxkHO pearnposaTb Ha MeANEeHHO HapacTaLwni aAuddepeHUnanbHbIi TOK U Ha
BHE3anHoe BO3HUKHOBEHUE, CKayok AncbdepeHUnanbHOro Toka.,

Ecnn MeaneHHo HapacTtaroLwmii AnddepeHumanbHblii TOK JOCTUraeT 3HAYEHUA, YKazaHHOTO B Tabnuue 4,
Y30 AomXKHO BbINOMHUTL OTKMNOYEeHWe B TedyeHue 0,3 ¢ n 06ecneyunTb CUrHanu3auuio 0 3aMblKaHuK B COOT-
BeTcTBUM C 6.5.5.

Tabnuya 4 — TpeboBaHus k cpabaTbiBaHUio Y30

u HomunHaneHasn BbIxoAHaA MakcumansHoe BpeMA
AvchcbepeHuantHeiii Tok, MA MolLHocTb Y3, KBA OTKIIOMEHNS, C
MakcumansHo 4onyCcTUMOoe 3Ha4YeHne Meg- 300 [o 30 Bkritou. 0,3
NeHHo HapacTatoLero anddepeHumansHo- T
ro ToKa 10- | PI Csbilwe 30 0,3
BHesanHo BO3HMKWMIA AuddepeHLmant- 30 Ana noboro 0,3
Hbld TOK (cka4ok AauddepeHynansHoro
TOKa) 60 Ona noboro 0,15
150 [ns noboro 0,04
* ~ ~
| P| — yncneHHoe 3HavyeHne HOMUHaMNBHOMR BeIXxogHON MoLyHocTu YT13.

MpumedaHue — 3HadeHUA AnddepeHLUanbLHOro Toka U COOTBETCTBYHIOLLErO UM BpeMeHU cpabaTkiBaHus
B3ATEI U3 [OCT P 51326.1, ofjHaKo B HacTOsILLEM CTaHfAapTe OHU He CBA3aHb! C 3alLMTON OT NOpaXeHUs SNeKTPUYECKUM
TOKOM.

Mpu BHE3AaNHOM BO3HWKHOBEHWM AUGDEPEHLMANIBHOMO TOKA, yKazaHHOro B Tabnuue 4, YM3 aomkHo
ObITb OTKMIOYEHO OT BCEX BbIXOAHbLIX LiENen NepeMeHHOro Toka C 3a3eMIIeHHOl HelTpanbio (Hanpumep, ot
aneKTpopacnpeaenuTensHon cetu) unu ot b B TeueHne BpemeHu, ykazaHHoro B Tabnuue 4, u gormkHa ObiTb
obecneyeHa curHanusauus o 3amblkaHun B COOTBETCTBUU C 6.5.5. Ecnin BbixoaHoii kabenb ®B hyHKLMOHANb-
HO 3a3emMneH u ucnonb3yetcs YN ¢ pasgeneHnemM uenei, AOMmKHO OblTb OTKMOYEHO (PyHKUMOHANbHOE 3a-
3eMMIAoLLee YCTPOMCTBO W BbINOSHEHA CUrHanNu3auus B COOTBETCTBUM C 6.5.5.

Y30 MOXeT NPOM3BECTU NOMbITKY BKMAOYEHUSA, €CNU AudpepeHumanbHblil TOK (TOK YyTEUKU) HaXoauTcA
HUXE YKa3aHHbIX B Tabnuue 4 npeaenos, a CONPOTMBAIEHUE M3ONALUM OTHOCUTENBHO 3EMITM HAXOAWUTCS B
npegenax, ykasaHHbIx B Tabnuue 3.

BO3MOXHO NMpUMEHEeHne pacnpeaeneHHoro KOHTpons anddepeHuuanbHOro Toka, Hanpumep, Ha ypoB-
He )OTOINEKTPUYECKMX rPYNN UM MEHbLUMX YacTei ®B. Takoin KOHTPONbL MOXET obnaaars NpeuMyLlecTBa-
MU, 0c06eHHO Ansa 6onblumx GB. OH NO3BONSIET BLIBNATL 3aMblKaHWE Ha 3eMnito npu 6onee HU3KUX NOPOro-
BbIX 3Ha4YeHUsIX auddepeHLmanbHOro Toka, UTo, B CBOIO ovepeab, No3BonsieT ObicTpee BbIIBUTL BO3MOXKHbIE
3aMbIKaHWA Ha 3eMAMI0 U MOXET NOMOYb ONPeaenuTb YacTb ®b, B KOTOPOI NPOM3OLLIO 3aMblKaHWE HA 3EMIIO.

Y30 A0mKkHbl ObiTb BbIOpaHbI, YCTAHOBREHbI U (hYHKLUMOHMPOBATL B COOTBETCTBUU C TpeboBaHUAM Ha-
crosilero craHaapra, a tawke FOCT P MOK 60755, FTOCT P 51326.1, TOCT IEC 61009-1 n koMnnekcom
craHaapros [4], B yactHocTu FOCT P 50571.5.53, FOCT P 50571.3, FOCT P 50571.29.

6.5.4 3awuta OT 3aMbIkaHMA Ha 3eMNO (POTOINEKTPUIECKOW GaTtapeu C HenocpeACTBEeHHbIM
(PyHKUNOHANBbHLIM 3a3eMNeHUEM NPOBOAHUKA BbIXOAHOTO KaGens

B &b, B koTOpOI 3a3eMneHne oaHOro NPOBOAHUKA BbIXOAHOrO kabensi BbINONMHEHO HENOCPEACTBEHHO,
TO €CTb He yepe3 conpoTusneHue (Hanpumep, cM. puCyHok E.1), aomkeH ObiTb YCTAHOBMEH CheuuanbHbIN
npepoiBaTesb 3aMblkaHusl Ha 3emnio. CpabatbiBaHUe npepbiBaTens He AOIMKHO HapyLuaTb 3a3eMNEeHUs oT-
KPbITbIX METANNMYECKNX YacTen.

B cnyuae cpabatbiBaHUS NpepbIBaTENA 3aMblKaHUA Ha 3eMS0 A0DKHA BKIOYATLCA CUTHaNU3auus o 3a-
MbIKaHMKM Ha 3EeMII0 B COOTBETCTBUM C 6.5.5.

3HayeHuss HOMMHArNbLHOIO TOKa AN BbIBOpa NpepbIBaTENs 3aMblKaHWS Ha 3EMITI0 NpUBeAEHbI B Tabnuue 5.

Ta6nuya 5— HoMuHanbHLIA TOK NpepbIBaTENsA 3aMbIKaHWUA Ha 3emMnio

HomMuHanbHas MoLYHOCTL hoToaNeKTpuIeckoi 6atapeu, kBT HomuHanbHbIl Tok NpepbiBatens, A, He Gonee
Ot 0 a0 25 BKntod. 1
Cseiwe 25 fo 50 Bkniod. 2
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OkoHy4aHue mabnuupi 5

HomuHanbHan MoLHOCTL hOoTOSNEKTPUYECKo BaTapen, KBT HomuHanbeHbIN Tok NpepbiBatens, A, He Gonee
Cabiwe 50 go 100 BknkoM. 3
Cabiwe 100 go 250 BKntou. 4
Cabliwe 250 5
MpumMedaHune — [na noBellleHNs 6e30MacHOCTH NOXapHLIX WK NepcoHarna CPOYHOro pearmpoBaHusi B Bbl-

Knovartenb-pasveuHuTenb OB MoxeT ObiTb yCTaHOBII€éHa AONONHUTENbHaA CeKUUA, KoTopasa pasbeuHAET beHKLWIO-
HanbHoe 3asemMnexune Ob.

6.5.5 CurHanusaumsa 0 3saMbIKaHUU HA 3eMJTH0

Ons obecnevenuns 3awmtol P65 gomkHa ObITb BbINOMHEHA CUrHaNM3auusa O 3aMmblkaHUKM Ha 3eMnio. Cur-
Hanu3auus A0MmKHa BKITHOYATLCA MPU NOCTYNNEHUN CUTHAmNA O 3aMbIKAHWM Ha 3EMII0 U BbIKNIOYATLCS MOCne
oTkntoueHus b u/unu YMN3S unu nocne Toro, Kak 3amblkaHue Ha 3emnio ByaeT yCTPaHeHo.

CurHanusauusi 0CyLLeCTBNAETCA npubopom, OGHaPYXMBLLMM 3amMbikaHue (Mpubopom KOHTPOMns conpo-
TuBNeHus usonsauum, YMa, ¥Y30), a Tarke Yyepes cuctemy ynpasneHusa b nnu potosnekTpuyeckon CucTembl
B MecTe, Hanbonee 3aMeTHOM Ans 0OCNyY>XMBAIOLLEro NepcoHana unu coGCTBeHHMKa (Mpu OTCYTCTBUK MOCTO-
SIHHOTO OGCNY>XMBAIOLLErO NepcoHana).

CurHanusauus gosmkHa ObiTb OpraHn3oBaHa Takum 06pasom, 4To6bl onepaTop POTOINEKTPUUECKON
CUCTEMbI UNM ee coBCTBEHHMK Oblnu cpa3y ONOBELLEHbI O 3amMblkaHUU. Hanpumep, cuctema JOmKHa no-
JaBaTb CBETOBOW W/WNAM 3BYKOBOW CUrHam B TOW 30HE, B KOTOPOW 0BCnyxuBaloLWwuii nepcoHan unm cob-
CTBEHHUK CUCTEMbI 06A3aTeNbHO ByayT 9TUM CUTHANOM M3BELLEHbl O 3aMbIKAHWUW, UMW AOIMKHO ObITh NO-
CnaHo coobLueHne 0 3amMmbiKaHUM NO ANEKTPOHHON noYvTe unu kak CMC-coo0LieHmne, unm nHeiM NOA00OHbIM
cnoco6om.

Bo mMHOrux nHesepTopax curHanu3aums oCyLLEeCTBASETCA C NOMOLLBIO CUrHamNbHbIX namnoyek. OaHako B
TUMUYHBIX MECTAaX YCTAHOBKN MHBEPTOPOB 3Ta curHanuaauusi Moxet 6biTb He BUAHA. B cooTBeTCcTBUM C [2] Ans
MHBEPTOPOB TpebyeTcA yCTaHOBKAa CPeACcTB CUrHanu3auunm Ha naHenu ynpaeneHus MHBEPTOpPA M B MeCTax,
Hanbonee 3amMeTHbIX Ans 06CNYXXMBAIOLLErO NepcoHana unm co6CTBeHHMKA.

Co6CTBEHHMK hOTOSNEKTPMYECKON CUCTEMbI JOMKEH pacnonaratb PyKOBOACTBOM MO 3KCnnyaTauuu, B
KOTOPOM AOMKHbI ObITb U3NOXEHbI HEOBXOAUMbIE HEMEANEHHbIe AENCTBUSI ANS YCTPAHEHUS 3aMblKaHUS.

6.6 3asemMneHue U ypaBHMBaHue NOTeHLUNanNoB

6.6.1 OOwWMe nonoxeHun

doToanekTpuueckas barapes MOXET BKMoYaTh:

a) OyHKUMOHANbHOE 3a3eMieHne OTKPbITbIX NPoBoAAWMX vacteir b (Hanpumep, ans obecnevenus
Gonee TOUHOro OOHAPYXXEHUSI YTEUKM HA 3€MNI0).

b) YpaBHuBaHME NOTEHLUANoOB BCEX OTKPLITLIX NPOBOAALMX YacTen $b (a Takke CTOPOHHUX NPOBOAS-
LMx yacrem, ecnu Tpedyercs) mexxay cobon.

€) PyHKLMOHAanNbLHOE 3a3eMrneHue OAHOro NPOBOAHMKA BLIXOAHOIO kabensa ¢b.

d) dyHKUMOHaNbLHOE 3a3eMreHne NPoBOAHUKOB YacTen b, hoToanekTpuyeckux KOMNOHeHToB $b.

MpumeyaHne — B HekoTopblx TUNax ®M 3azeMneHne HeobxoauUMo AN UX HopMmanbHoi paboTel. Takoe 3a-
3eMIieHue cuuTaeTcsi hyHKLUMOHANBHBIM.

e) MonHuesawurHoe 3asemnexnue. Bonpocbl MOMHME3aLMTbLI pACCMOTPEHLI B 6.7.

f) 3azemnenue annaparos sawuThbl Pb.

g) 3awmuTHOE 3a3eMNeHne OTKPbITbIX TOKONPOBOASALMX YacTel (Hanpumep, MeTannuyeckux pam ans
obecneyeHna MONHUE3ALLUTDI).

3awuTHoEe 3asemneHue nobbix NpoBogHUKoB OB 3anpeluaercs.

3anpeLaeTca saseMneHme 0gHOro n3 TOKONPOBOASLLMX NPOBOAHMKOB OB, noaknioueHHon k Y3, ecnu
He BbINOMHEHO NPOCTOE pa3aeneHne Mexay KOHTYPOM NOCTOSIHHOMO Toka OB 1 LensiMM nepemMeHHOro Toka,
NoAKMIOYEeHHbIMKU K Bbixoaam YT, BHYTpu unu cHapyxu YO, nocpeacTBoM pasaenutenbHoro TpaHcdop-
maropa.

BnusaHue sasemnenun Ha pabory ®b onpeaensercs:
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- TUMOM 3a3eMneHns: PYHKLMOHANLHOE 3a3emMnenune vacrei b u/unm BeixogHoro kabens ®b, samT-
HOe 3a3eMIeHUe OTKPbITbIX TOKONPOBOAALLMX YacTen;

- NOIMHbIMU CONPOTUBEHUAMU YCTAHOBIMEHHbIX 3a3eMMAIOLWNX YCTPONCTB (PYHKLUMOHANBHOIO 3a3eM-
NeHnd;

- Hanu4vem, BUAOM U XapakTepUCTUKaMu 3a3eMneHus KOHTypa noTpebneHus, K KOTOPOMy NpUcoeanHe-
Ha ®b B coToanekTpuyeckoi cucreme (Hanpumep, YM3S nunu nHoro o60pyaoBaHus, 3a3eMneHnemM aneKkTpo-
pacnpeaenuTenbHON CeTH);

- pacnosnoxeHWem TOueK coeanmHeHus vyacten $b unu NpoBoaHUKa BbIXOAHOrO kabens db ¢ semnen
(cm. npunoxexue E).

Mpu onpeaenexnun HanGonee nogxoasiueli KOHCTPYKLUM CUCTEMBI 3a3EMIEHNUSA HEOBX0AMMO YYUTBIBATb
TpeboBaHua usrotosutenen ®M n o6opyaoBaHus KOHTypa noTpebneHus, Kk KOTOpoMy npucoeauHeHa b B
doToanekrTpuyeckon cucreme. Ecnu obopyaosaHue koHTypa notpebneHusa 3apaHee HEU3BECTHO, NpU onpe-
AeneHun KOHCTPYKUMU U NapameTpoB CUCTEMBbI 3a3eMrnieHns ®b A0omkHbl ObiTb YCTAHOBMNEHbI TpeboBaHuA K
060pyaoBaHUIO U YKa3aHbl B AOKyMeHTaLun Ob.

PekomeHayeTca pyHKUMOHANbHOE 3a3eMneHue NPoBOAHUKOB ®B uepes TOKOOrpaHU4MBalIOLLIEE COMpo-
TUBMEHUE.

Bce coeguHEeHUA N KOMNOHEHTbI CUCTEMbI 3a3€MIMEHUS JOMKHbI ObITb HAAEXHO 3aLMLLEHBbI OT KOp-
po3um.

Bce 3azemnsiowme NPOBOAHUKU, NPOBOAHUKU CUCTEMbI YPAaBHUBAHMA NOTEHLUMANOB A0MKHbI ObITb NPO-
NOXeHbl KaKk MOXHO Onue K NONOXUTENbHLIM M OTPULATENbLHBIM TOKONPOBOASALUMM NPOBOAHMKAM, U MEXOY
HUMU M TOKONPOBOASALLMMU NPOBOAHUKAMM AOIDKHO ObITh 00ECneyeHo BbICOKOE CONPOTUBIIEHMUE.

OauH 1 TOT e 3a3eMnAlLWuii NPOBOAHUK B ®B MOXET 0AHOBPEMEHHO BLINOSHATL U (PYHKLMIO NpPO-
BOAHMKA (PYHKLMOHANLHOTO 3a3eMIeHUsl, 1 PyHKLMIO NMPOBOJHMKA CUCTEMbI YPABHUBAHMA NOTEHLUMArOB, U
OYHKLMIO NPOBOAHMKA 3a3EMNEHNs MONTHUE3aLLmTLI. B aTOM criyuae OH AOMmKeH yaoBnNeTBOPATL BCeM Tpebo-
BaHWAM, NpeabsaBASEMbIM K NPOBOAHWUKAM, BbIMOMHSAIOLLMUM KXAYI0 U3 3TUX OYHKUMI (CM. Takxke 6.7). Ceve-
HWEe 1 pasMeLLeHne TOYKM NPUCOEANHEHUS 3a3eMIIAIOLLEro NPOBOAHMKA CYLLECTBEHHO 3aBUCAT OT BbIMOJSHS-
eMbIX UM PYHKLMUA.

Ecnu B ®b ycTaHOBNEH OTAENbHLIN 3a3EMIAIOLMA 3NEKTPOo4, OH A0SMKEH ObiTb CO€AUHEH C FMaBHOW
3a3eMMAOLLEN LUMHON (3aXXMMOM) (DOTOINEKTPUYECKON CUCTEMbI NPOBOAHUKAMMU OCHOBHOMW CUCTEMbI YPaBHU-
BaHUA NOTeHUNanos.

DYHKUMOHANbHOE 3a3eMeHNe U ypaBHMBaHUe noteHunanoB B ®b g0mkHbl ObiTb BbIMOMHEHbI B COOT-
BETCTBUM € TpebOBaHMAMU HACTOALLEro cTaHaapra, [3], FTOCT P 50571.4.44 w TOCT P 50571.5.54.

6.6.2 3asemneHue U ypaBHMBaHMUE NOTEHLMANIOB OTKPLITLIX NPOBOAAWMNX YacTen

3aseMneHne U ypaBHUBaHUE NOTEHLMANOB OTKPLITLIX NPOBOASLMX YacTen ®B gomkHbl ObITh BbIMOSHE-
Hbl B COOTBETCTBUU C anropuTMOM, MPeacTaBeHHbIM Ha pucyHke 10.

OcHOBHas cucTeMa ypaBHWBaHUA NOTEHLMATIOB AOMKHA BKIOYATL COEAUHEHNE BCEX OTKPbITbIX NPOBO-
aawmx yacten b mexay cobon nocpeacTBOM COEANHEHUS KaXKA0M YaCTu C IMaBHOW 3a3eMMSOLWEN LUMHOW
(saxumom).

CucreMa JOMNOMHMTENBHOTO YPaBHUBAHWUSA NOTEHLMAmNoB, €ClM OHa YCTaHaBNMUBAaETCH, AOJHKHA BKIHO-
YyaTb COEAUHEHNE BCEX OAHOBPEMEHHO AOCTYMHbLIX MPUKOCHOBEHMIO OTKPbITbIX NpoBOAALMX YacTen ®b u cTo-
POHHUX NPOBOASALLMX YacTeil. Cuctema AOMNONMHUTENBLHOTO YPaBHUBAHUSI MOTEHLMANOB MOXET NOTPeboBaTbCA
ANA NPeaoTBPALLEHUS NMOPAXKEHUS SNEKTPUYECKUM TOKOM 38 CHET CHIDKEHUS HaNpPshKeHUsA Mexay COeAMHEH-
HbIMW NPOBOAALLUMM YaCTAMU A0 HEOMACHOTO YPOBHS.

MpumMep obLei cxembl PYHKLMOHANLHOMO 3a3EMIEHMSI U YPaBHUBAHUS NOTEHLMANOB OTKPbIThIX MPOBO-
AAWMX YacTen NpuBeaeH Ha pucyHke 11,

[Ana obecneyeHns MONHUE3ALLMTbI OTKPbITLIX METANNUYECKUX paM MOXET ObiTb He0BXoAMMa yCTaHOBKa
3aLUMTHOTO 3a3eMMNeHUs.

3alnTHOE 3a3eMneHne OTKPbITbIX NPOBOASALUMX YacTeW, Kak NpaBuro, MOXET ObiTb HEOOX0AMMO AN
obecneyeHunss NyTu NPOTEKAHWSA TOKOB KOPOTKOTO 3aMblKaHUsi U TOKA MOSTHUM.

Ecnu oTkpbIThIE TOKONpOBOASALME YacTn B coeguHeHbl ¢ CUCTEMON MOMHUE3aLUMTbI, 3aLLUTHBIA Npo-
BOJHUK JAOMKeH BbITb 3a3eMneH ¢ 060MX KOHLOB.

Ecnu ©b ycraHaBnuMBaeTcs Ha obbekTe (Hanpumep, 3aaHuKn), Ha KOTOPOM YCTaHOBIIEHA CUCTEMA MOSHUE-
3aLUmThl, CUCTEMBI 3a3€MMEHUA U ypaBHUBaHMA noteHumanoB ®b n oToaNeKkTpu4Ieckon CUCTEMbI B LIENIOM
JOMXKHbI ObITb 00bEAWHEHBI C STOM CUCTEMONM MOMNHME3aLmMTbl B cooTBeTcTBUM ¢ M3OK 62305-3 [8].
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Bxon

MakcumansHoe
BO3MOXHOE
HanpseHne ®b

6orblue HanpskeHns

Knacca A1)

Het

Tpebyetcs nu
3asemMneHne MmonHuesaluTbl

OTKPbITLIX NPOBOAALLMX
yacrein P5?%)
Tpebyetcs nu
Her 32368MMNeHUe MOITHVe3aLLWTDI
OTKPbITBIX MPOBOASALLIMX fa
yacrei 672
Y !
3asemneHve, ypaBHUBaHUE ﬁg:gm::j':gé yg:::n:::::: He Tpebyetca

NOTeHUnanoB B COOTBETCTBUU MOJTHUE3aLLMT ,B COOTBETCTBUM
¢ 6.8, [3] ¥ FOCT 50571.5.54.

¢ 6.6, 6.7, [3] u FOCT 50571.5.54.
MuHumansHoe ceyeHue

nposogHukoB 16 MM2 no Meau

MuHuMankHoe ceveHne
NpPOBOAHMKOB 6 MMZ 1o meau

1) Knaccel HanpsxeHns npusezieHbl B NPUMOXeHUN A.

2) HeoBxoaMMOCTb 3a3eMMeHNs MorHUe3aluTLl onpegensieTcst no FOCT P MAK 62305-2—2010 1 [8] U MeCTHLIM
JaHHbIM, TaKUM KaK KONMYeCTBO rpo30BbIX JHEW B rofy, MNOTHOCTE Y4apoB MOSTHUM B 3€MITI0 UMW MHasa MHAOpMaLus no
rpo3oonacHoCTU. Takke HeobxoguMo yunTeIBaTh NonoxeHne OB oTHOCUTENBHO APYruX 0BBEKTOB U Hanuyne gpyrux KoH-
CTPYKLWA, 0BbEKTOB, CNOCOBHLIX NPesoTBpaTUTL NonajaHue MonHuii B Ob.

MpuMmeyvyaHuWe — [lpn BEINONHEHUN 3a3eMI1eHUA OTAENBHO cTosLelh OB HeobxoanMo Takke pyKOBOACTBOBATbL-
cs TpeboBaHusaMM [8].

PucyHok 10 — Anroputm BbiGopa (hyHKLMOHAMNEHOMO 3a3eMIeHUs], ypaBHUBaHUSA NOTEHLUANoB
OTKPBITLIX NPOBOASLLMX YacTeil U 3a3eMNeHNUs MOSTHWe3aLMTLl (OTOANEKTpUYeckoit GaTtapen

6.6.3 PyHKUMOHaNbHOE 3a3eMrneHue BbIXOAHOro kabena oroanekTpuyeckon 6arapen

dyHKUMOHaNLHOe 3a3eMrieHne OQHOro NPOBOAHUKA BbixoaHoro kabena ®b BbinonHsaerca nubo Heno-
CpeACTBEHHbIM COeAMHEHMEM TOYKM NPOBOAHMKA BLIXOAHOIO kabens ®b ¢ 3eMnen, nubo yepes TOKOOrpaHu-
yuBaoLlee conpotusneHue. Bropoit BapmaHT npeanoyTUTENEH.

Mpumepbl 06WMX cxem hyHKLMOHANBHOTO 3a3eMNeHna BbIX0AHOTO kabens ®b npueeaeHbl B NPUNOXe-
Huu E.
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1) Ans obecneyeHns MONHME3ALMTbl OTKPbITbIX MeTan/Myeckmx pam, BO3MOXHO, HeobXxoaMma ycTaHOBKa 3alyuT-
HOrO 3a3em/eHus.

2) YpaBHuBaHue noteHumanos mexay ®b n KOHTYpoM noTpebneHns urpaet BaXKHYK pofb, B TOM YUCMe B 3auiuTe
3N1eKTpoobopyA0BaHUA OT rPO30BbIX MepeHanpsxeHui. MNMPOBOAHWK ypaBHUBAHUA NOTEHLMaN0B AO/XEH ObliTb YNOXeH
r3MYEeCKN Kak MOXHO 61MKe K TOKONPOBOASALMM NPOBOAHMKAM.

3) YcTpoiicTBa 3aluTbl OT UMMNYAbCHbIX NepeHanpsxeHnin (Y3WUM) gonxHbl 6biTb pasMelleHbl Tam, rae 310 Tpeby-
eTca B COOTBETCTBUU C peKoMeHAaunamMmm U3roToBuTens u B COOTBETCTBUU C 6.6.

PucyHok 11 — O6uan cxema 3a3eMIeHnss ¥ ypaBHUBAHUS NOTEHLMAN0B OTKPbITbIX NPOBOAALLMX YacTeii
M 3aWUTbl OT UMMNYNbCHLIX NepeHanpsHxeHnin oTo3NeKTpUYEcKoi 6aTapen n KOHTypa noTpebneHus

Ona ®Bb, nogknwyeHHoOW k YMND 6e3 pa3geneHuns uenei, K BbIXofamM MNEPEMEHHOT0 ToKa KOTOPOro
noaknwyeHa(bl) uenb(n) ¢ 3a3eMNIeHHOW HeWTpanb, PYHKLUUOHANbHOE 3a3eM/eHne NPOBOAHUKOB BbIXOAHO-
ro kabena ®b 3anpeuwaeTcs.

Ona ®b, nogkn4YeHHON kK YMNO 6e3 NnpocToro pa3feneHuns, 4oNyckaeTca OCYyW ecTBAATb DYHKUMOHANb-
HOe 3a3eMneHne o4HOro M3 NPOBOAHMKOB BbIXOAHOTO Kabena ®b nocpeaCcTBOM ero NpUcoeAUHEHNS K HyneBo-
MY NPOBOAHUKY LLeNn NepeMeHHOro Toka KOHTypa noTpebneHua yepes coefgnHeHne BHYTpu YM3.

Mpy HEKOTOPbLIX TEXHONOTMAX N3roToBneHna ®M TpebyeTca pyHKUMOHaNnbHOe 3a3eMaeHne NMbo TONbKO
NONOXUTENbHOTO, NM60 TONBKO OTPULATENBHOTO BbIXOAHOTO Kabena ®b fna cToka 3apaga no HanpasBAeHUo
OT hOTO3NEKTPUYECKNX 31EMEHTOB/POTOINEKTPUYECKNX MoAynell. 3To TpeboBaHNe MOXeT O6bITb HEOOXOAN-
MO AN HOPMAanbHOW pa6boTel ®M MM ANS NpefoTBpalWEeHNSA YXYALWEHNA XapakTepPUCTUK P OTOINTEKTPUYECKUX
3/1eMeHTOB/(pOTO3NEeKTpUUYEeCcCkux mogyneii. B aTom cnyyae pekomeHpyeTcs cnefoBaTb UHCTPYKLMAM U3rOTO-
Butens ®M, a Takxe Tam, rge BO3MOXHO, peKOMeHAyeTCs OCYLW ecTBNASATb 3a3eMieHne yepe3 CONpoTuBAEHME,
a He HenocpeACTBEHHO. PekoMeHayemMoe 3HaYeHWe CONpoTUBNEHNA — Hambonblee 3HaYeHWe U3 gonyckae-
MbIX UHCTPYKLUMAMU n3rotosutens ®M.

PyHKUMOHaANbHOE 3a3eM/eHue OAHOro M3 NPOBOAHWKOB BbIXOAHOTO Kabena ®Bb AO0MXKHO NPOBOAUTBLCA
TONbKO B OA4HOI TOuYke. DTa Touyka JO/HKHA ObiTb COefUHEHA (PYHKLMOHANIbHBIM 3a3eM/AOW UM NPOBOLHNKOM
C rNaBHOI 3a3emMnslW el WHHOK (3aXUMOM) (DOTO3NEKTPUUYECKOW CUCTEMbl WU OTAENbHbIM 3a3eMJ/IALWUM
anekTpoaom ®b, ecnu OH NMpegHas3HayeH AN TakOro MCMOIb30BaHMUA.

B HeKOTOpbIX POTO3NEKTPUYECKUX CUCTEMAX MOTYT YyCTaHaB/NNBATbCA AOMNO/HUTENbHbIE 3a3emMnsaWmne
3axunmbl. CoeguHeHne NPpoBOAHNKA BbIXOAHOTO kKabena ®b He c rnaBHO 3a3zemMnsAWel WHUHON (3aXMUMOM), a
C AONONHUTENbHbLIM 3a3eMNAKLWNM 3aXNMOM A0NYCTUMO NPW YyCAOBWUMW, YTO OH paccyMTaH Ha Takoe UCNoNb-
30BaHue.
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Ecnu B choToanekTpuueckon cucteme HeT AB, Touka COEAMHEHUA OQHOTO M3 MPOBOAHUKOB BbLIXOAHOTO
kabens ®B ¢ NPOBOAHWUKOM (PYHKLIMOHAMBHOFO 3a3€MNEHNS AOMKHA BbiTh Mexay OB u Y3, kak MOXHO 6nu-
xe K YIM3.

Ecnun ®B noaknioyeHa B poToanekTpuyeckor cucteme k AB Yepes KOHTponnep 3apsiaa, Todka sasemMne-
HWSA NPOBOAHMKA BbIXOAHOrO kabens ®b aomkHa ObiTb pacnonoxeHa Mexay KOHTPONNEPOM 3apsiaa u anna-
paToM 3aLuThl OT cBepxTokoB AB (0 cBsisu ®B ¢ annaparamu 3awmtel AB cM. 6.3.5).

3asemneHne o4Horo U3 NPOBOAHMKOB BbIXOAHOTO kabens ®B MoXxeT BbiTb OCyLLEeCTBNEHO BHYTpY YM3.

MpuMeyaHue — [lonoxeHne TOUKM 3a3eMNEHNs NPOBOAHMUKA BLIXOAHOrO kabens OB nMeeT Gonbluoe 3Have-
HWe Ansa obecneyeHns HopMasbHO paboThl pasbefNHUTENbHLIX YCTPOWCTB, OCYLLECTBISIOLMX PaspbiB (YHKLMOHANBHO-
ro 3asemMneHus (Hanpumep, npepbiBaTens 3aMblkaHWsa Ha 3emnto, cM. 6.5.4).

Hanuune nnu otTcyTcTBNE PYHKLMOHAMNBHOIO 3a3eMreHnsl BbIXO4HOTo kabens ®b nMeeT BaXXHOE 3Have-
Hue ansa obecnevyeHus 6e30NacHOCTM U HOPManbHOM paboTbl 6. BrinsiHue yHKLUMOHANBHOTO 3a3eMMEHUS
BbIXO4HOro kabensa ®B Ha TpeOoBaHUS K KOHCTPYKLUMN U hYHKLIMOHUPOBaHUIO ®B cMm. BO BCEX NYHKTax HacTo-
Alero nogpasgena, a Takke B 6.3.6, 6.5.1—6.5.4, 7.5.1, 8.2.1 n D1.2 npunoxeHus D.

6.6.4 BbIGOp 3a3eMnAIOWMX NPOBOAHUKOB U NPOBOAHUKOB CUCTEMbI YPaBHUBAHUA NOTEHLMANOB

CeueHune NpoBOAHUKOB, UCMONb3YEMbIX 4SS 3a3eMSIEHUS U YPaBHUBAHWUSA NOTEHUMANOB OTKPLITLIX Me-
Tannuiecknx pam ©B, JOMKHO COCTABNATL HE MeHee 6 MMZ N0 Meayn UK BbiTb SKBUBANEHTHBIM MY U3 APY-
rMx Matepmanos.

Ecnun aToT e NnpoBOAHMK UCMOSL3YETCA ANS 3a3EMIMEHUS MOMHUE3aLmUTbl, TO MUHUMAIIbHOE CeYeHNe
NPOBOAHMKA CrIeAYeT YBENUYUTL A0 16 MMZ no Meau (CM. pucyHok 10).

3asemMnaoLWwmii NPOBOAHUK, NPUCOEANHAIOWMIA 3a3eMnuTenb PYHKUMOHANBHOIO 3a3eMIEHNA K rMaBHOM
3a3EMMNAILEN LUMHE, AOMKEH MMETh CEYEHME HE MeHee: MeaHbli — 10 MM2Z, anioMUHUEBbIT — 16 MM2,
cTanbHoi — 75 Mm2 .

CeyeHne 3a3eMnsALWMX NPOBOAHUKOB AOMMKHO COOTBETCTBOBATL TpeboBaHmam [3).

B oTHOWeHWUM MaTepuana v TMNa M3ONALMK, a TaKKe MapkMpOBKU NPOBOAHUKW 3a3eMIEHUS U ypaB-
HWBaHWA NOTEHLMANOB JOSKHbI OTBeYaTb TPEGOBaHWAM K NPOBOAHUKAM 3a3€MNEHUS], YCTAHOBNEHHbIM B [3],
OCT P 50571.5.54.

MakcumansHasa TOKOBas Harpyska aAnsa Bblbopa NpoBoAHUKA (hYHKLIMOHANBHOTO 3a3eMEHUS BLIXOAHOTO
kabena ®b gomkHa ObITb HEe MEHbLLE:

- HOMWHASRbLHOIO 3Ha4YEeHUs1 TOKA NpepbLIBATENS 3aMbIKAHUSI HA 3eMNI0 — ANA BbIXOAHOTO kabens OB,
COeAMHEeHNe KOTOPOro C 3eMIEN BbiNONMHEHO HENOCPEACTBEHHO, HE Yepe3 CONPOTUBNEHUE (3HAYEHUS HOMU-
HanNbLHOro Toka NpepbiBaTens npuBeaeHsl B Tabnuue 5);

- 3Ha4YeHusA, NONYyYEHHOTO B pe3ynbrare AeneHns MakCumarnbHO BO3MOXHOIO HanpshkeHna b (cm. 5.4)
Ha BeNUYUHY CONPOTUBIIEHUSA, NMOCIELOBATENBHO BKIMIOYEHHOIO B LENb (PYHKUMOHAMNBHOIO 3a3eMneHus, —
Ans BbiIxoaHOro kabens ®b, coeqMHeHne KOTOPOro ¢ 3eMnell BbINOSHEHO Yepe3 CONPOTUBIEHUE.

MpumevaHne — Tllpu Hanuumu ocobbix TpeboBaHU K 3a3eMMeHunto BeIXogHoro kabens OB y usrotosutens
OM (cm. 6.6.3) ana pacyeToB UCMONbL3YIOT HauborbLlee 3HaYeHWe COMNpPOTUBNEHUSA U3 AONYCKaeMbIX UHCTPYKLMAMU W3-
rotosutens ®M.

O6wwme TpeboBaHusa k npoBogHUkam db cm. 7.6.

6.7 MonHuesawuTta

6.7.1 O6wue nonoxeHus

MonHuesawura b gomkHa ObiTb BLINOMHEHA B COOTBETCTBUM C TPeBGOBAHUAMMU HACTOSILLErO CTaH-
papra u FOCT P M3K 62305-1, TOCT P M3K 62305-2, a Tarke [8], MOK 62305-4 [9], CO 153-34.21.122
[10], PO 34.21.122 [11].

Pasmewienne ®b Ha obbekTe, HanpumMep 3aaHum, 00bIMHO 3aMETHO HE BINUSIET HA BEPOSITHOCTD Y/1apa MOIHUM,
0A4HaKO UMNYNbLCHBIE NEPEHANPSDKEHUS], BbI3BAHHbIE YAAPOM MOSIHUM B 0GLEKT, MOTyT HaHECTH noBpexaeHus eb.

Ecnu Ha o0bekTe He yCcTaHOBMEHA cucTEMAa MOMHME3aLWMTBLI UNKM ecnu B pe3ynbrate pasmewexus b
dusnyeckne xapakTepucTuku unu copma 3gaHus Unu MHOTO 06bekTa CyLLIECTBEHHO U3MEHSIIOTCA, TO peKo-
MEHAYeTCA NPOBECTU OLEHKY HEODXOAMMOCTHM YCTaHOBKN CUCTEMbI MOMTHUE3aLLMTLI B cooTBeTCTBUMN € [OCT P
MO3K 62305-2 n, ecnu 310 HE06X0ANMMO, BLINOMHUTL €€ YCTAaHOBKY B COOTBETCTBUM C [8], FTOCT P 5057 1-4-44,
FOCT P 50571.5.54—2011/M3K 60364-5-54:2002.

Ecnu Ha 3aaHUKM unu MHOM 0BbEKTE Y)Ke YCTAHOBMEHA CUCTEMA MOSTHUE3ALLMUTLI, CUCTEMbI 3a3eMneHust/
ypasHuBaHuUA noteHuuanos ®b n HoTOINEKTPUHECKON CUCTEMbI B LIENTIOM AOIMKHbI ObITb Hagnexawmm
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06pa3omM 06bEAUHEHBI C 3TO CUCTEMON B COOTBETCTBUM C [8], B TOM uncne cneayeT y6eantbcs B TOM, 4to $b
Haxo4uTCA B Npedenax 30Hbl 3awuThl. Ecnu b HaxoauTca 3a npegenamu 3alMUTHON 30HbI CYLLECTBYIOLLEN
CMCTEMbl MOMHME3aLLWTbI, TO TPEOYETCA YCTAHOBUTL AOMNONMHUTENBHLIE MONIHUEOTBOAbI.

B Tex cnyvasx, korga ycraHoBKa MOMHUE3ALUMTHON CUCTEMBI HA 34aHUU He TpebyeTes, Unu B criyyae oT-
AenbHoro pasmerlenus b ana sawmtel OB, Y3 1 Bcex koMnoHeHToB ®B MoxeT noTpeboBaTLCs yCcTaHOBKa
3aLUMTbI OT UMMNYNbLCHBIX NepeHanpsXkeHuii (noapobHee cm. 6.7.2).

3aszemneHne MONHUE3aLnTbl PEKOMEHAYETCA BbINOMHATb TEMU XKE 3a3EMMAIOLLMMU NPOBOAHNKAMMU, YTO
1 PyHKLMOHaNbHOE 3a3emneHune/ypasHusanue noteHumanos $b (cm. pucyHok 10).

PekomeHaaumu no KOHCTPYKLUU MONHUEOTBOAOB NMPUBEAEHSI B [8].

MONHOCTLIO CUCTEMA MOMHUESALLUMTLI ABMAETCH YacTbio (DOTOINEKTPUHECKOI cucTemsl. Ecrnn ®b u cucre-
Ma MorHuesawmTel PB NpoeKkTUpyeTCa OTAENbHO OT NPOEKTMPOBAHMA (POTOSNMEKTPUYECKON CUCTEMBI, TO NpU
co3gaHun PoTOSNEKTPUHECKON CUCTEMbBI MOXET NOTPEBOBATLCA KOPPEKTUPOBKA BbIOpaHHbIX Mep 3awmTbl Ob.

6.7.2 3awuTa OT UMNYJSbLCHLIX NepeHanpsXXeHUn

3awmTa OB 0T UMNYNbCHLIX NEPEHANPSAXKEHNUI OCYLLIECTBNSIETCA C MOMOLLbIO:

- YCTaHOBKM CUCTEMbI YPABHUBAHUA NOTEHLMANOB OTKPbITbIX NPOBOASALLMX YacTen OB (cm. 6.5.2) u 06b-
elMHeHUs ee C CUCTeMOW MONHUEe3aLUUTbl B COOTBETCTBUM C [8];

- NPaBWUIMbHO NPOKNaaKuU NPOBOAKU — MPEXAe BCEro OTCYTCTBUE METENb, NPOKNajKa B CBA3KE U T. M.
(cm. 8.5.2, a Tarke TpeboBaHUA K NPoKnaake ANMUHHbIX kabeneli B 8.5.1);

- ycraHosku Y3WUI.

HeobxoaumocTtb ycraHosku Y3UIM gomkHa 6biTh onpeaeneHa no FOCT P M3K 62305-1, FTOCT P M3K
62305-2, [10], n no pesynsraraM OLEHKU AOMKHbI ObIThb BbIOpaHbI U ycTaHoBNeHbl Y3UI B COOTBETCTBUU C
MOCT P 61643-12, FOCT P 50571.5.53, [9], TOCT IEC 60947-1, [11].

MpumevyaHune — CneayeT yuuTbiBaTh, YTO (PYHKLIMM UHBEPTOPA U KOHTpPOMMepa 3apsfga MoryT BKoYaTh OyHK-
Luto 3aLLWTLl OT UMMYTIbCHBIX NepeHanpsXXeHuin Ha Bxoge(ax) co cTopoHbl Ob.

Y3UMM gomkHbl ObITh YCTAHOBNEHB!I B TOM YMCHE, ECIN:

- PUCK NepEeHanpPsXXeHUs, BbI3BAHHOTO MOJIHUEN, OLEHMBAETCS KaK BbICOKMIA;

- dhoTosnekTpuyeckas cucrema obecneunBaeT KpUTUUECKME Harpy3ku (Hanpumep, TENEKOMMYHUKaLM-
OHHbIE PETPAHCIALUUOHHbLIE CTAHLUN);

- Mpoknagka AnuHHbIX kabenen (Hanpumep, BbIXOAHOTO kKabens anuHoii Gonee 50 M) He ocyLIECTBNEHA
O4HWUM U3 YKa3aHHbIX B 7.6.1 cnoco6osB;

- MOLUHOCTb ®B Gonee 500 Br;

- ®Bb oCHALLSETCA CUCTEMON MOSTHWE3ALLUTbI.

Ana sawmtel ®B B uenom Y3UIM MoryT GbiTk YCTAHOBMEHbI MEXAY TOKONPOBOASALLMMU NPOBOAHUKA-
MU BbIXOAHOTO kabens ®b un mMexay kaxabiM TOKONPOBOASALLUMM NPOBOAHMKOM BbIXOAHOTO kabens b u 3em-
ne. YkasaHHelm o6pasom Y3UI yctaHaBnNMBaOTCA, HanpuMep, Okono BXoAa NoCTOsAHHOMO Toka YM3 u y ¢b
(cm. pucyHok 11).

Y3UM moryT GbiTe UCNONb30BaHbI ANS 3aLUTLI OTAEMbHLIX KOMNOHEHTOB 6. B 3ToM cnyyae Y3UNM
JOOMKHbI ObITb YCTAHOBMNEHBI HACTOJLKO BIIM3KO K 3aLUMLLAEMOMY KOMMOHEHTY, HACKOMNBKO 9TO BO3MOXHO.

CoeaunHuTesnbHble NpoBogHWUKW Y3WI AomkHBI BbITb Kak MOXHO KOpoye (MpeanoyTUTENBHO, YTOBbI Cym-
MapHas anuHa nposoga cocrasnana He 6onee 0,5 M) U He UMETL neTenb. CeveHne 3a3eMNALLMUX NPOBOAHU-
koB Ans Y3WI JOmKHO COCTABNSTL He MeHee 4 MM2 o Meau, a Nnpu HaNN4Mn CUCTEMbl MOSTHUE3ALLUUTLI — HE
MeHee 16 MM? no mMeaw.

Bce Y3WUI, yctaHaenueaemMbie B ®B, gomkHbl ObiTb COrnacoBaHbl Mexay coboi, ¢ apyrumu Y3UIM B
POTOSNEKTPUYECKON CUCTEME U C APYTMMM annapaTtamu 3aLuTbl.

YkasaHHble B HACTOALLEM CTaHAAPTE MEPONPUATUS NPUBEAEHbI B kKauecTBe 06LLero pykosoacTea. 3awu-
Ta OT UMNYNbLCHLIX NEPEHANPSHKEHUI ABIISIETCA CAOXHON NPOONEMON, NO3ITOMY 0053aTeNbHbI NMOMNHAs OLeHKa
BCEX PUCKOB M NPUHATME HEOOXOAMMBIX MEP B COOTBETCTBMM C YKa3aHHbIMU CTaHAAPTAMW U HOPMATUBHbLIMU
AOKyMEHTaMM, 0COOEHHO B paloHaXx C 4acTbiMU FPO3aMu.

7 Tpe6oBaHUA K KOMMOHEHTaM

7.1 O6wume nonoxeHusa

Bce KOMNOHEHTLI AOMKHBI COOTBETCTBOBATH CreaylowmmM TpeboBaHuam:
- COOTBETCTBOBATL YCMOBUSIM OKPY>KAIOLLIEN CPEAbl B MECTE IKCIIyaTaLum;

39



FOCT P 56978—2016

- ObITb CepTMdUUMPOBAHLI NO COOTBETCTBYIOLLMM CTaHAapTam W COMPOBOXAATLCH COOTBETCTBYHOLLEH
JOKyMeHTauuen n3rotoBuTens;

- UMETb MapKUPOBKY M3rOTOBUTENS YCTAHOBINEHHOTO 06pasua;

- oTBevartb TpebosaHuam OCT 50571.7.712.

Bce KOMMOHEHTLI, kpome ®M, Takke AOMKHbI COOTBETCTBOBATL CrieayoLmumM TpeboBaHUAM:

- ObITb paccynTaHbl Ha NPUMEHEHME B LIENSAX MOCTOSAHHOTO TOKA;

- UMETb HOMUHANbLHOE HANPSHKEHME He MEHbLLIE, YeM MakCUmarbHoe BO3MOXHOE Hanpsbkenue ®b, pac-
CUYNTAHHOE B COOTBETCTBUU C 5.4;

- UMETb HOMMWHATbHLIA TOK HE MEHbLLE, YEM 3HAYEHUE TOKA, pacCYMTaHHOE B COOTBETCTBUM C Tabnu-

uen 6.

Tabnuya 6 — MuHMManbHbIR HOMUHaNBHLI TOK AN ONpeAeneHns napaMeTpoB KomnoHeHToB Ob

HaumeHoBaHue
Yyactn ©b

Hanuuue sawuthbl
OT CBEPXTOKOB

Mopsagok onpeaeneHna MUHUMarbLHOMO HOMUHaMBHOTO Toka

doToanekTpuyeckas
Lenoyka

3alluTa OT CBEPXTOKOB
hOTOSNEKTPUYECKON
LienoYKn oTCyTCTBYET

/n +1,25 l|’<.3 moa CYU (MSCT =1

rae /, — HoMWHanbHLIA TOK GrivaiiLlero No HanpaeneHuto Toka ar-
napara 3aLuTbl OT CBEPXTOKOB (cM. 6.3);

Mgo1 — KOnMYecTBO NaparnmnensHo CoeANHEHHBIX POTO3NEKTPUYe-
CKUX LienoyeK, 3alUuLUeHHbIX GruKailLimMM annapaTom 3a-
LMTLI OT CBEPXTOKOB.

MpuMmevyaHne — Bnuxaidumm no HanpasneHWIo ToKa annapa-
TOM 3aLyWTEl OT CBEPXTOKOB MOXET ObiTh annapar 3aluTsl (oTo-
SMNEKTPUYECKON PNkl UK, €CAM OH OTCYTCTBYET, UM MOXET 6biTb
annapar 3aLwuTsl oT cBepXTokoB OB, ecnu OH NpUCYTCTBYET.

B cnyyae, korga OTCYTCTBYeT 3alyuTa OT CBepXToKoB Bceil ®b,
Mgt = Mg, v ABNAETCA OOLMM YUCIIOM NapasresibHO coefNHeH-
HbIX (DOTOSNEKTPUYECKMX Lienodek Bo Beeil DB, a HOMUHaNBHBIN TOK
I, GnuxaiiLuero no HanpaeneHu o Toka annapara 3aluThl OT cBepx-
TOKOB MPUHUMAETCSA paBHbLIM HYMIO

3alluTa oT CBEpPXTOKOB
hOTO3MEKTPUHECKON
Lieno4Kku npucyTeTByeT

HomuHanbHeI ToK /, oo @NNapaTa 3awuTbl OT CBEPXTOKOB (hOTO-
aneKTpUYeckol Lenodku (cm. 6.3.3)

doToanekTpuyeckas
rpynna

3aluTa oT CBEPXTOKOB
HOTOIAINEKTPUHECKON
rpynnbl OTCYTCTBYET

Hawubonbluee 3HauyeHune us:
1) HOMUHANLHLIA TOK /| 6, @NNapaTa 3awuTsl OT cBepxTokoB ®b
(cm. 6.3.5) + 125 - CyMma TOKOB KOPOTKOro 3aMblkaHUs BCeX
ocTanbHblX doToanekTpudeckux rpynn O,

2) 1,25 Iy 5 rp cym (A@HHOM POTONEKTPUYECKO rpyNMbi).

MpumevyaHue — MMpu otcytcTBuK 3awuTel PB OT cBEPXTOKOB

I, 6ar B Bblp@XeHuu 1) NPUHUMAETCA paBHLIM HyNio

3aluTa OT CBEPXTOKOB
doToanekTpu4eckon
rpynnel NpUcyTCTBYET

HoMuHanbHeIR TOK /, ., YCTPOICTBA 3alUTLl OT CBEPXTOKOB (hOTO-
arneKTpuyeckol rpynnbi (cm. 6.3.4)

®b B yenom
[BbIXOAHOU(LIE)
kabens(n) OB

3awuTa oT CBEpPXTOKOB
Ha BbIxoge Pb oTcyT-
cTByeT

1,25 II'(.S 6ar CYU R

3awuTa oT CBEPXTOKOB
Ha Bbixoge Ob npucyT-
cTByeT

HoMWHanbHbI# ToK /,, ¢,; YCTPOIHCTBa 3aLuTel OT cBepxTokoB OB
(cM. 6.3.5) unm I, 5g, ecnn BuIxogHOW kabenb ®b sawuuiaeTca
annaparom(amu) 3alLmThbl OT cBepxTokoB Ab

1) Ecnu ®B coeanHeHa ¢ AB 1 BbIXofHOM kaberb ®OF 3aluiaeTcs annapaToM(amu) 3awuTsl o cBepxTokoB Ab
C HOMUHAITbHLIM TOKOM /,, 55 (cM. 6.3.5), BEIGUpaeTes Gornbluee 3HaueHne Toka u3 aHaqdeHnt 1,25 /o gar cym¥ I ap-

Mpumevanue — II,(.G moa CYW |'(.3 P CYW I|'(.3 6ar Cyn — NPUBEAEHHLIE 3HAYEHUS /K.s moa CYW IK.3 pCYU u /K.3 6ar CYW
yunTbiBaloLme npuMedannsa 1—3 B 5.2: gonyckn, MHoxuTens1,25 n poct /, , moz CYy CO BpeMeHem.
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Mpu npumeHeHnn GM, BBINONHEHHBIX MO HEKOTOPbLIM TEXHOMOTMSIM, B TEYEHUE NEPBLIX HEAENb UMU Me-
CsiLieB SKCTnyataumuu 3Ha4eHue | 5 yon oy MOXKET 3HAUUTENBHO MPEeBbILLaTh HOMUHAMNbLHOE pabodee 3HaYe-
Hue. [Insi HeKOTOPbIX TEXHOMOIUI 3HAYEHUE |y 5 yon cyy MOXET CO BpeMeHeM Bo3pacTatb. Beibop AomieH
NPOBOAMTLCA HA MakCUMarnbHOE OXMAaemMoe 3Ha4eHne Toka (CM. Takke npumedanHua 1—3 B 5.2).

KomnoHeHThI, paspaboTaHHble U U3rOTOBMIEHHbIE CNeumansHo aAns AaHHon ®B, 40mkHbI ObITh UCMbITA-
Hbl U CONPOBOXAATLCA AOKYMEHTAaLMER, NOATBEPXKAatoLWEeN UX NPUrOAHOCTb ANS UCNOMb30BaHUA U COAepXKa-
LLe rapaHTUm U3roToBuTEnNS.

7.2 doTOINEKTPUYECKUE MOOYIN

®M 13 KpUCTanNnIUUYECcKoro KPeMHUSA AOMKHbI ObITb cepTuduumuposanbl no FOCT P 56980 (MOK 61215:
2005), TOCT P MOK 61730-1 w FTOCT P MOK 61730-2.

ToHkonneHo4Hble PM JomkHbl ObITh cepTuduumpoBaHsl No FOCT P MOK 61646, FTOCT P MK 61730-1
n MOCT P MOK 61730-2.

®M c KOHUeHTpaTopamu AOIKHbI ObITh cepTuduumpoBaHsl no MOCT P 56983 (MOK 62108:2007),
FOCT PMOK 61730-1u NOCT P MGK 61730-2.

B cnyyae npumeHenna ®M apyrux KOHCTPYKLUMA A0 BbIXOAA OTAEMbHbLIX CTAHAAPTOB OHW A0SMKHbI COOTBET-
CTBOBaTb TpeDOBaHWUAM YKa3aHHbIX CTAHAAPTOB B 4aCTAX, KOTOPbIE MOTYT ObiTb NPUMEHEHBLI K KOHCTPYKUMKN UC-
none3yemoro ®M, 1 cTaHgapToB OpraHu3aumn (TEXHUYECKMX ycrnoeuin) nsrotosutena ®M. [lokymeHTbl Ha 3T M
JOIMKHbI COAEPKaTb UTOTOBbIE Pe3ynbTaThbl UCTILITAHUI U BCE XapakTepucTukn M, yCTaHOBNEHHbIE B HACTOALLEM
CTaHAapTe u HeobxoauMble Ans co3gaHus $b, B TOM YMCNE NOMHbIN HAGOP ANEKTPUYECKUX XapaKTEPUCTUK, NOny-
YEHHBIX NPK pa3HbIX YCIOBUSIX UCMLITAHWUIA, U BENUYUHY MAKCUMAIIbHO A0NYCTUMOIO 06paTHOro ToKa.

Ecnu ®M nHTerpupoBaHbl B KOHCTPYKLMW 34aHUSA, OHW Takxke A0SKHbI ObITb CepTUdULMPOBAHLI COrnac-
HO HOPMAaTMBHbLIM JOKYMEHTaM Ha COOTBETCTBYIOLLME KOHCTPYKLIUK.

Ecnu OM aBpawTcA 4acTbl0 KOHCTPYKUMW/YCTPOWCTBA, BLINOMAHAIOWEN OAHOBPEMEHHO APYryio
dYHKLMIO(MM) NOMUMMO NPeoOpa3oBaHUS CONTHEYHOW BHEPrUU B INEKTPUYECKYIO, U HE MOTYT paccmaTpuBaTb-
CAl OTAENbHO, OHU TalKKe JOIDKHbI ObITb CEPTUMUUUPOBAHBI N0 HOPMATMBHLIM AOKYMEHTaM Ha KOHCTPyKUmnn/
YCTPOMCTBA C COOTBETCTBYIOLLMMMN (DYHKLINAMM.

B 3aBucuMOCTM OT MakCuManbHO BO3MOXHOrO HanpseHus ®bB (cM. 5.4) u knacca npumeHeHus M
(cm. npunoxeHune A) BbiIoop M OOMmMKEH OCYLLECTBAATLCA CreayowmmM obpasom:

- ®M knacca npumeHeHus A cormacHo FOCT P MOK 61730-1 pomkHbl npuMeHaTbes B PB ¢ makcu-
MarbHbIM HaMNPSXKEHUEM, COOTBETCTBYIOLLIMM HaNpsbkeHuto knaccos B n C tabnuupl A.1;

- ®M knacca npumeHeHus C cormacHo FOCT P MOK 61730-1 fOmkHbl NPUMEHATLCA B ®B ¢ Makcu-
ManbHbIM HaNPsHKEHWEM, COOTBETCTBYIOLLMM HaNpshkeHUIO Knacca A Tabnuupl A.1.

- ®M knacca npuMeHeHUsa B NpMMEHATLCA He AOMDKHbI.

Cnegyet Bblbupate ®M G BO3MOXXHO MEHLLUMMU NpeAenbHbLIMU OTKITOHEHUSAMU NapameTpoB (npexae
BCEro Toka) kagoro ®M u BO3MOXHO MEeHbLUMM pa3bpocoM 3Ha4eHul napameTpos mexay M.

Ha kaxxgom ®M pomkHa ObiTb YeTkas, CTOMKass MapkUpOBKa, BKNIOYAIOLLANA: HAMMEHOBaHUE, TOBAPHbIi
3HaK M3roTOBUTENS; TUN MU HOMEP MOAENU; CEPUIHBIA HOMEDP; 0003HAaYEHNE NONAPHOCTU BLIBOAOB MU NPO-
BOJOB (OOMYyCKAeTCA LBETOBAA MAPKUPOBKA); HOMUHANBHOE U MUHUMASBHOE 3HAYEHUS MAKCUMAanbHON Bbl-
XoAHOW MoLuHocTM npu CYWU (B BaTTax); MakcumanbHOE HanpsbkeHue hoTOINEKTPUIECKON CUCTEMBI, B KOTO-
pyt0 MOXET ObITb yCcTaHoBneH ®M.

B pononnutenbHon mapkupoBke Ha ®M unu B aokymeHTaumm M aomkHbl ObiTb NPUBEAEHLI AAHHLIE,
ykasaHHble B 5.1, apnsowmecs 6a3osbivu napamerpamu ®b, a Taoke knacc NPUMeEHeHUs (CM. NPUNOoXeHue A).

Ha ®M knacca npumeHeHua A f0mkHa ObITb YCTAHOBMEHA MApPKUPOBKA B BUAE CUMBONA (CUMBON @

Ne 5172 no MOK 60417-2 [12]), Ha ®M knacca npumeHeHuss C — B Buae CUMBOna (CMMBON @ Ne 5180 no [12]).

[lata u MecTo U3rotoBneHns AOIKHbI ObITb YKa3aHbl HA ®M, N6Go oHM AOMKHLI GbiTb ONpeaensiemMbl MO
CEPUIHOMY HOMEDY.

7.3 CoeauHuTeNbHbIE KOPOOKKN

b BKINIOYAET COeAUHUTENBHYIO KOPOOKY ®B 1 coeanHuTenbHbIe KOPOOKKU DOTOINEKTPUYECKUX LIENOHEK
(Hanpumep, cMm. pucyHku 4, 5). Bonblune ®B, cocrosilume U3 napannenbHbiX COeAUHEHUIH HECKONbKUX YPOB-
HeW, MOryT TaKke BKNo4aTb COeAUHUTENbHbIE KOPOOKU (POTOINEKTPUHECKUX FPYNN NPOMEXYTOYHbLIX YPOBHEN.

MpumevyaHue 1 — CoefuHuTENbHbLIE KOPOOKU POTOINEKTPULECKUX LieNOHEK UMEIOT OTHOLLEHUE TONBKO K OB,
KoTopble pa3iefnieHbl Ha hOTOINEKTPUIECKME TPYNMbI.
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MpumevyaHne 2 — B HekoTopbix PB MOXeET oTCyTCTBOBaTL COAWHUTENbHas kopobka PB, HanpumMep, koraa
kabenun hoToaNEeKTPUHECKUX LIENOYEK UMU (POTOINEKTPUYECKUX rPYMN MOACOSANHSAIOTCA HenocpeAcTBeHHO K Bxogam YT13.

Bce coeanHuTenbHble KOPOOKK, yCTaHOBNEHHbIE B ®B, A0MKHbI 0TBEYaTh TPEOOBAHUSAM HACTOALLErO
craHgapta u FOCT P 56981 (MOK 62790:2014).

Haxoasimecs noa Bo3aencTBUEM BHELUHEW CPeabl COEANMHMTENbHbIE KOPOOKU AOSMKHbBI COOTBETCTBO-
BaTb CTENEHU 3aLUNUTLI HE Xyxe IP 55 B cootBeTcTBUU C [OCT 14254 1 BbiTh YCTOMUUBLIMU K BO3AEACTBUIO
Y®-usnyyerus.

CTeneHb 3aLUuThl BCEX COEAUHUTENbHBIX KOPODOK AOMKHA COOTBETCTBOBATL YCMOBUAM 3KCNyaTauuu.
CTeneHb 3aLlUThbl AOMKHA ONpPeaenaTbCa AN KOHKPETHOrO MECTa yCTAHOBKU U OPUEHTALMU COEANHUTENBHON
KOpOOKMN.

CoeanHUTENbHbIE KOPODOKK, KOTOPbIE COAEMKAT YCTPOMCTBA Pa3beMHEHUA U 3aLLUTbl OT CBEPXTOKOB,
JOMKHBI pasMeLLaTbCsA C BO3MOXHOCTbIO 4OCTYNa ANsi NPOBEPKMU, 06CNy>MBaHUA UK pemoHTa 6e3 Heobxoau-
MOCTM AEMOHTa)a SNEMEHTOB KOHCTPYKUMIA, YCTAHOBOYHBIX LLUKAd)0B, MOSIOK U T. N.

MapKupoBKa yCTaHOBMEHHbIX COEAUHUTENBHBLIX KOPOOOK AOMKHA ObITb BbINONHEHA B COOTBETCTBUM C 9.5.

MOHTaXX NPOBOAHUKOB B COEANHUTENbHbIX KOPOOKax — no 8.5.4.

7.4 Annapartbl M YCTPOMCTBA 3aWUThbI

7.4.1 OOwue nonoxeHus

B coctae ©b MOryT BX0oAMTb crieayiowue annapatbl U YCTPOMCTBA 3aLUUTh:
- aBTOMaTWU4ecKue BbIKNIoYaTeny;

- MnaBKue NpeaoxpaHuTenu;

- LUYHTUPYIOLLUME ANOAI;

Gnokupyome anoasl;

Y30 (tpeboBaHus cm. 6.5.3);

Y3WNM (tpeboeanus cm. 6.7.2);

npepbiBaTENM 3aMblkaHus Ha 3eMnio (TpeboBaHua cum. 6.5 .4);
YCTPOWCTBA KOHTPONS usonsuum (tpebosanus cm. 6.5.2);

- annaparbl 3aWuTbl OT NEKTPUYECKnX Ayr (cM. 6.4);

OpauH annapaTt MOXET BbINOMHATL HECKOMBKO 3aWMTHLIX PYHKUMIA, a Takke, HanpuMep, yHKLUU KOM-
MyTauuu, B 3TOM Criydae OH AOSDKEH OTBe4aTb TpebOBaAHMAM HACTOALWEro cTaHhaprta, NpeabaBnsemMbiM K
YCTPONCTBAM, BbIMOSHAIOLLMM KaXAYIO U3 3TUX PYHKLWA.

7.4.2 ABTOMaTH4YeCKUE BbIKITIOYATENN

ABTOMaTM4ecKkne BbIKMOYaTeNm, ucnonb3yemole B b AnA 3awmTbl OT CBEPXTOKOB, AOMKHLI OTBEYaTb
cneayowmm TpeboBaHUAM:

- BbITb cepTudnymMposaHbl Nb6o no FOCT IEC 60898-2, nu6o no FOCT P 50030.2 v NOCT IEC 60947-1,

- cpabaTtblBaTb BHE 3aBUCHMOCTM OT NOMSIPHOCTU NOAKMIOYEHUS;

- obecneunBartb B TOM YacTu ®B, B KOTOPOW OHU YCTAHOBMEHbI, OTKIIOYEHWE NONHON Harpy3kn 1 Npepbl-
BaHWE 0XXMAAEMbIX TOKOB KOPOTKOIO 3aMblKaHMS NMPU KOPOTKMX 3amblkaHusix B ®b 1 06paTHbIX TOKOB, BbI3BaH-
HbIX aBapUiHLIMK CUTYaLusamMu B 000pya0BaHUK, C KOTOPbIM OB coeauHeHa B POTOINEKTPUUECKON CUCTEME
(Hanpumep, AB, YIN3, reHepaTopbl, 000pPyaOBaHNE AneKTpopacnpeaenuTenbHON CETH);

- oTBevartb TpeboBaHuaAm 6.3 k 3awumTe To YacTu ®b, B KOTOPOI OHU YCTAHOBIEHDI;

- UMEeTb HOMMHAaNbHOE HanpshkeHue, NpeBbILIAoLLEE MAaKCUMANbHO BO3MOXKHOE HanpshkeHue $b, onpe-
JENeHHoe B COOTBETCTBUN C 5.4.

Ecnu aBTomMatm4eckue BbIKIIOYATENMW BLIMOMHAT (DYHKUMIO Pa3beAUHUTENSA UNKU BbIKMIOYaTENs-pasb-
eaVHUTENSA, OHW AOMKHbI TAKKE COOTBETCTBOBATL TpeboBaHuaM 7.5.1.

ABTOMAaTWYECKME BbIKITIOYATENN JOIDKHBI ObITb YCTAHOBIEHBLI B COOTBETCTBUM C TPEOOBAHMAMMU HACTORA-
wero craHgapra (cm. 6.3.6, 8.2) u TpebosaHuammu FOCT P 50571.5.53.

MapkupoBKka yCTaHOBMEHHbIX aBTOMATUYECKUX BbIKMKOMATENEN AOSHKHA OblTh BLINOSIHEHA B COOTBET-
CTBUU C pasgenom 9.

7.4.3 NMnaBkue npegoxpaHUTenu

7.4.3.1 O6Lwme nonoxxeHus

MpumeHsemble B B npegoxpaHuTeny ¢ nnaskUMK BCTaBKkamu JOSMKHbI OTBEYaTh crneayowmm Tpebo-
BaHUAM:

- cooTBeTcTBOBaTL TpeboBaHuam MOCT IEC 60269-6;

- UMETb HOMMHANbHOE HanpPsXKeHWe He MeHbLLEe, YeM MaKCUManbHO BO3MOXHOE HanpshkeHue ®b, onpe-
aensemoe no 5.4;

42



FOCT P 56978—2016

- oBecneunBatb B TOIN YacTu OB, B KOTOPOI OHW YCTAHOBIEHLI, OTKITIOYEHWE NOJHOW HAarpy3ku 1 nNpepsbl-
BaHWe BO3MOXHbIX TOKOB KOPOTKOIO 3aMblKaHUS NMPU KOPOTKMX 3amMblkaHusX B B n 06paTHbIX TOKOB, BbI3BaH-
HbIX aBapUiHbLIMK CUTyauuamMn B 060pyaoBaHum, ¢ KoTopbiM ®B coeguHeHa B hOTOINEKTPUHECKON CUCTEME
(Hanpumep, AB, Y3, reHepatopbl, 060pyaoBaHMe anekTpopacnpeaenuTenbHOR CETH);

- oTBevarb TpeboBaHusiM 6.3 Kk 3awmTe Toi YactTu OB, B KOTOPOWN OHU YCTAHOBMEHBI.

B cnyyae ucnonb3oBaHWsA NpeaoxpaHuTenel ¢ nriaBkUMKM BCTaBKaMu AN 3aWMTbl OT CBEPXTOKOB pe-
KOMEHAYeTCA NPUMEHEHUE pasbeANHUTENEN U BbIKNOHaTENen-pasbeauHUTENEN C NpeaoxpaHuTensaMu (Kom-
GUHMPOBAHHOIO YCTPOICTBA, COCTOSILLErO U3 PAa3beAUHUTENS UMK BbIKIIOYATENA-PA3LEAUHUTENS U NIIABKOTO
npeaoxpaHuTens).

Ecnu npeaoxpaHuTenu BbINOMHAT PYHKLUMIO pasbeAUHEHUS, OHU AOIMKHbI TAKKE COOTBETCTBOBATH TPe-
6oBaHuAM 7.5.1.

7.4.3.2 3axxumbl npegoxpaHuTens

3aXMmbl NpeaoxpaHUTENen AOMKHbI OTBEYATL CrneaylowmM TpeboBaHusAM:

- MUMETb HOMUHANbLHOE HaNPsHPKEHWE HE MEHbLLE, YeM MaKCMMarnbHO BO3MOXXHOEe HanpshkeHue db, onpe-
nensemoe no 5.4;

- MMETb HOMMHASbHbIA TOK HE MEHbLLE, YeM HOMUHAIbHBIA TOK /, COOTBETCTBYIOLLETO NPEA0XPaHUTENS;

- obecne4nBaTtb CTENEHb 3aWmThl HE MeHee IP 2X, COOTBETCTBYIOLLYIO MECTY YCTAHOBKU U YCNOBUAM
aKennyarauuu.

7.4.4 WyHTupyowme auoabl

LLyHTMpytoWwmii auoa oGecnevmBaeTt 06xo4 TOKOM paspbiBa LIENuU, NOBPEXAEHHbIX U 3aTEHEeHHbIX PM u,
Takum 06pa3oM, yMeHbLUIAET NOTEPU BbIXOAHON MOLHOCTU DB 1 3awmwaeT pabotocnocobHbie ®M B AaHHON
HOTOANEKTPUUECKON LIENOYKe OT MOBPEXKAEHUN U3-3a BICOKOrO 0OpaTHOrO HaNPsHKEHUs1 U PacCessHUA MOLL-
HOCTMW.

Ecnu npyMeHsIoTCs LWyHTUPYOLLME ANOAbI, KOTOPbIE YCTAHOBMNEHBI CHApYXM kopnyca ®M u He ABnAIOT-
€S YaCTbIO YCTAHOBINEHHON B 3aBOACKUX YCMOBUSAX KOMMYTaLMOHHO KOPOOKU, OHM AOMKHbI OTBEYaTb cneay-
oMM TpeboBaHnAM:

- MMEeTb HOMUHANLHOE HanpsiXXeHWe U HOMUHAMbHBLIN TOK, yka3aHHble B 6.3.2, u oTBevaTb TpeboBaHUAM
6.3 k 3awute OM;

- ObITb YCTAHOBMNEHLI B COOTBETCTBUM C PEKOMEHAaLMAMU u3rotosutens ®M;

- ObITb YCTAHOBNEHLI TaK, YTOObI OTCYTCTBOBANM JOCTYIMHbIE YACTU, HAXOAALLMECH NOA HAMNPSHDKEHUEM,;

- BbITb 3aLUMLLEHbI TakK, YTOObI BIIMAHUE BHELUHEN Cpeabl HE NPUBOAMUIIO K YXYALLEHUIO NX XapaKTepPUCTUK.

TpeboBaHUA K pa3MeLLEHNIO LUYHTUPYIOLWMX AMoaoB cM. 6.3.2, 6.3.6.

7.4.5 Briokupyowme guonbl

Ona npeaoTespalleHns o6paTHLIX TOKOB U 3aLLUUTLI NPY NOBpEeXaeHUn usonsuum B 6 Moryt npume-
HATLCS BNOKUPYIOLLME ANOAbI, YCTAHABNMBAEMbIE NOCNEA0BATENbLHO C 3aLUMLLAEMbIM KOMIMOHEHTOM ©6: ®M,
hOTOINEKTPUHUECKON LIENOUKON, POTOINEKTPUYECKON rpynnoi u ©b B uenom. MNpumMepbl cxem ycTaHOBKU 61o-
KUPYIOLLMX OWOA OB NPUBEAEHBI B NPUNOXeHuu D.

Mpu npuMeHeHUn GROKUPYIOLLIMX ANOAOB B KA4YECTBE 3aLUMThl OT CBEPXTOKOB CrieAyeT y4uTbiBaTb, YTO
3almTa ¢ UX NMOMOLLBLIO MOXET 0Ka3aTbCA HEAOCTATOMHO HAZAEXHOW, NOCKONbKY B pe3ynbrate MMMYNbCHbIX
neperpy3ok OHU MOTYT NEPExXOAUTL B KOPOTKO3aMKHYTOE cocTosiHue. MpuMmeHeHne Brokvpyiomx AMoA0B SiB-
nsetca 3hEeKTUBHBIM NPU YCIOBUM, YTO UX HAAEXKHOCTb COXPAHSIETCS B TEYEHWUE BCETO CPOKA CNyXObl.

MpaeunbHO nogobpaHHbie U PyHKUMOHMPYIOLUME GrokupyioLme AMoabl NPeAoTBpaLLalT 06pa3oBaHue
0o6paTHLIX TOKOB B 3aLmLiaemMoin uMu 4actu ®b, a TOKM KOPOTKOTO 3aMblKaHWS OTCYTCTBYIOT USU 3HAUYUTENBHO
CHUXAIOTCA.

MpumMepbl NPUMEHEHNA BROKMPYIOLLMX AMOAOB ANS 3aLLUMUTLI OT KOPOTKMX 3aMblKaHUi CM. npunoxexue D.

Brokupylowme anoael, ycraHoBneHHble B b, fomkHbLI 0TBeYaTh cneayowmum TpeboBaHnsaM:

- UMETb HOMMHANbLHOE HanpsHXKeHWe He MEeHee YJBOEHHOr0 MaKCUMamnbHO BO3MOXHOIO HanpsiXeHUs
&b, onpeaeneHHoro no 5.4;

- ObITb YCTAHOBIIEHBI TaK, YTOOLI AOCTYNHbLIE YACTU HE HAXOAMITUCL NOA HANPSHKEHNEM;

- ObITb 3aLMLLEHbI TAK, YTOObI BNIMSAHUE BHELLUHEN cpefibl HE MPUBOAMNO K YXYZLLEHUIO UX XapaKTEPUCTHUK;

- MMETb HOMUHaNbLHBIN TOK (MaKCUMaNbHBIA NPSIMON TOK) /y, may, COCTABMSIOLINI He MeHee 1,4 Toka Ko-
poTkoro samelkaHusa npu CYWU toii yactu ®b, Ana 3aumTtbl KOTOPOW OHKM yCTaHaBnuBalTCcs (M. 6.3.3—6.3.5).

B ycnosusx, korga BO3MOXHbI 6051ee BbICOKUE TOKU KOPOTKOTO 3amblkaHusi ®M, obycnoBneHHbie oTpa-
YKEHWEM OT CHEXHOIN NOBEPXHOCTU NN NO APYrUM NPUYMHAM, MHOXUTENb, UCMONMb3yeMbIi ANsi onpeaeneHus
lI1p max: AOIDKEH ObITb Bbiwe 1,4. Hanpumep, Ana cnyyas oTpaXeHus 0T CHera, Ha TOK KOPOTKOTO 3amblKaHnA
BMMSAIOT OKPY>XXaloLLas TeMneparypa, yrosn HaknoHa u opueHtauum ®M, creneHb OTPaXKeHUsS OT CHEXHON no-
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BEPXHOCTH, reorpadmyeckne napameTpol u T. 4. Ha sennuunHy Inp max TaKke BAUSIOT KNUMaTUYeCckue xapak-
TEPUCTUKU U T. M.

Ecnu cpoToanekTpuyeckan cucrema, B KOTOpon yctaHosneHa ®b, Bkniovaetr Ab, pekoMeHayerca ycra-
HOBKa 3aLUMUTHbLIX YCTPOMCTB, NPeA0TBPALLAIOWLMX B HOHYHOE Bpems obpaTHbIi ToK u3 AB B ®b. na aton uenu
MOryT ObITb MCNONb30BaHbI Bnokupyiowme auoabl. B atom cnyvae B coorBetcTBumn ¢ F'OCT P MOK 62124 3a-
nac no TOKy AOMkeH ObITb HA 50 % GonbLue 3HAYEHUS TOKA KOPOTKOro 3ambikaHus npu CYW ol yactn b, B
KOTOpOW yCTaHaBnNUBaEeTCA AUOA, U SHepreTuyeckne notepun npu paspsage Ab gomiHbl ObiTh GonbLe NOTEPb
3HEpPrum, CBsA3aHHbIX C ONOKUPYIOLWMM AUOAOM.

Briokupytome Anoabl MOTYT NPUMEHATHCA COBMECTHO € APYIMMU YCTPOWCTBAMM 3aLLMTbI A11S BbINOSIHE-
HWUSI OHOW W TOM Xe 3aLLUMTHON PYHKLMM B pa3sHbIX ycnosuax. Hanpumep, B yCrnoBusix HOPManbHON U HU3KOW
OCBELLEHHOCTU: MPU HU3KOW OCBELLEHHOCTU ANS 3almMTbl MOTYT GbITb UCNONL30BaHbI BroKMpyloLLMe AUOAbI,
npy HOPMarnbHOW OCBELLEHHOCTU — annaparbl 3aLuThl OT CBEPXTOKOB.

Mpyu BbIGOpE BNOKMPYHOLLMX AMOAOB B Ka4eCTBE 3aLLUTHOIO CPEACTBA CrieqyeT yY4ecTb NoTeEPU MOLLHO-
CTW U3-3a NageHNs HaNPsHXXEHUA Ha GNOKUPYIOWMX AUOAAX.

[Ons obecnevyeHns HaaeXHOCTH He06X0ANMMO NPOBECTHU pacHeThbl TENSI00TBOAA OT BIOKMPYIOLLMX A0S 0B
(meToauky pacyeTa cm. npunoxexue D).

TpeboBaHUsA K pasMeLleHUio GNOKUPYIOWMX AMOAO0B ANA 3alMTbl OT CBEPXTOKOB CM. 6.3.6.

7.5 Annapartbl U YCTPOUCTBA KOMMyTaLUK

7.5.1 KoMMyTauuOHHbIe annapaTtbl OTKIHOYEHUA NOA HArpy3Kon

Ons oTkniodeHust @6 oT 060pyaoBaHUS KOHTYpa noTpebnenus HoTOINEKTPUUECKON CUCTEMDI, B 4acT-
HocTu YT3, a Takke ana 6e3onacHoro npoeseaeHust pabor no obcnyxmsanuio u nposepke B b a0mkHbI ObiTb
YyCTaHOBMEHbI annaparbl KOMMYTaLuu, cNOcObHbIE OCYLLIECTRNATL Be30nacHOe OTKNIOYEHUE NOA HArpy3Kon.

Ons obecneyeHus pazbeanHeHns (OTKNIOYEHUsI NOA HArpy3Kkomn) poToINEKTPUIECKUX KOMNOHEHTOB B
n ®b B LUEnoM yCTaHaBMNMBAIOTCA Pa3beAUHUTENM U BbIKMIOYATENU-pasbeguHuTenn. PasbeauHntenu u Bbl-
Knovatenu-pasbeAuHUTENU MOryT OAHOBPEMEHHO BbIMOMHATL (PYHKLIMM 3aLLUTDI.

PasbeanHuTenn u BbIKNIOYATENU-PA3bEAUHUTENN [OIMKHBI ObITh cepTuduumpoBaHbl no fOCT IEC
60947-1, FTOCT P 50030.3, NOCT P 50571.5.53.

Tun NpMMEHsieMbIX pa3beauHUTENEN W BIKNIOYaTENei-pasbeanHUTENEN — C PyYHbIM YNPaBneHneM, ¢
NPUBOAOM HE3ABUCUMOTO AEHCTBUS.

Bce pasbeauHuTenu u BbIKNOYaTenu-pasbeanHUTENN A0MKHLI COOTBETCTBOBATL cneayiowmm Tpebosa-
HUAM:

- He JOIDKHbI UMETb OTKPbITHIX METANSIUYECKUX YacTel Noa HanNpsXXEHMEM BO BKIIIOYEHHOM MW OTKIIO-
YEHHOM COCTOSIHUSAX;

- MMETb 3HaYeHMe HOMMHANBLHOIO TOKA He MEHbLUE, YeM 3HAYEeHUe HOMUHANbLHOrO Toka annapara 3a-
LLMTbI OT CBEPXTOKOB TOM YacTu ®b, B KOTOPOI YCTAaHOBNEHbI Pa3beAUHUTENM, BbIKMIOYATENU-PA3beAUHNUTENM,
UIM NPW OTCYTCTBMM TaKOIO annapara 3awuTbl OT CBEPXTOKOB HE MEHbLUE, YeM 3HAYEHWE MUHUMASbHOTO
HOMWUHANBLHOIO TOKA, PACCYUTAHHOE B COOTBETCTBUM C Tabnuuel 6.

PasbeanHuTenu U BbIKIIOYaTENM-PasbeAUHUTENN TaKXKe AOIDKHbI COOTBETCTBOBATH Crieayowmm Tpebo-
BaHUAM:

- cpabartbiBaTb HE3aBUCUMO OT NONAPHOCTU noaknioveHusi (B8 PB TOkM KOPOTKOro 3aMblKaHUSI MOTYT
UMETb HanpaerieHWe, NPOTUBONOSIOKHOE 0ObIMHBIM PaBoYUM TOKaM);

- obecneunBarb B TOM Yactu $bB, B KOTOPOI OHW YCTAHOBIEHbI, OTKIIOYEHME MOSTHOW Harpysku u npe-
pblBaHME 0XMAAEMBIX TOKOB KOPOTKOTO 3aMblKaHUSi U 0OPATHbIX TOKOB, BbI3BAHHbIX KOPOTKUMU 3aMbIKAHUAMU
B 060pyaoBaHuu, ¢ kotopeiM PB coeanHeHa B hoToaNeKTpuyeckon cucteme (Hanpumep, Ab, Y3, reneparo-
pbl, 060pyAOBaHUE aneKTpopacnpeaenuTenbHON CETH);

- €CIN OHM BbINOSHAT (PYHKUMIO 3aLWLMTbI OT CBEPXTOKOB, OHWU A0JKHbI COOTBETCTBOBATH 6.3.

OTKNIoYEeHUE MONIOCOB annapaToB/yCTPOINCTB KOMMYTALIMK, BbINONHSAIOLLMX OTKMIOYEHWE Mo Harpy3kon,
ZOIDKHO BbINOMHATLCS OHOBPEMEHHO, W BbIKNIOYATENM MOSIOCOB AOJHKHLI ObITb CNApeHbI.

B Tex cnyuasix, korga ans otkniovenus $b ot YINO TpebyeTca ycTaHOBKA HECKONBbKUX pasbeaAuHUTENen
UNW BbIKNoYaTenei-pasbeauHuTenei (CM. HanpuMep, PUCYHOK 7), OHU AOMKHbI ObiTb CNapeHbl Tak, YToOb!
OHM cpabaTbiBanu 04HOBPEMEHHO.

Ecnu ®Bb npucoeaunsietca k YN, Bbibop BoIkniouatens-pasbeauHutens ®b onpeagenaerca cnocobamm
o6cnyxwmBaHus u pemonTa YMN3. JononHutenbHbie TpebOBaHUA K BbiKNOYaTento-pasbeanHuTento ®b B aTom
cnyyae cm. 8.2.2.
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ns1 noBbILLEeHUs 6€30NaCHOCTU NOXKAPHLIX MU NEPCOHana CPOYHOro pearupoBaHus AOMycKaeTca pas-
pblB (DYHKLIMOHANbLHOIO 3a3eMneHusl BbixogHoro kabena ®b u B BbikNoyarenb-pasbeauHutens ®b Moxer
ObITb YCTAHOBNEHA AONONHUTENBbHASA CEKLMA, KOTOpasa OTKNoYaeT dyHKUMOHanbHoe 3asemnexne eb.

Ins oTKNIOYEeHUs NOA HArpy3KoW MOTYT UCMOMNb30BaTLCA aBTOMATUYECKMe BblkNoYaTenu, yctaHasnusea-
eMble ANA 3aWuTbl OT CBEPXTOKOB (CM. 7.4.2). [INA OTKMIOYEHUA NOA Harpy3kon MOTyT TakKe UCMonb30BaThCA
Jpyrue yCTpOMCTBa BbIKIIOYEHUSI U OTCOeAUHEHUS, COOTBETCTBYIOLUME TpeboBaHUAM 7.4.2.

[nsa oTKNOYeHUs Nog Harpy3kow AONycKaeTcs UCMONb30BaTh MnaBkue npeaoxpaHuTenu, yCTaHOBIEH-
Hble ANSA 3aLWKUTbl OT CBEPXTOKOB, €CNN B HUX MPUMEHSIOTCA CMEHHbIE BCTABKM, XKEraTenbHO C OTKNH0YaoLWUM
MEXaHU3MOM (KOMOUHMPOBAHHBLIN NPeaoXpaHUTENb-BbIKMIOYaTEND).

[ns pasbeanHEHWs NOA Harpy3Kon 40MnyCKaeTCsa UCMONb30BaThCA CneLuarnbsHble anekTpuieckne coeau-
HuTenu (cM. 7.5.2), ecnu npu sTom obecneumBaeTcs yposeHb 6€30MacHOCTU, COOTBETCTBYIOLLMI TpeOOBaHUAM
HacCTOSILLEro cTaHaapTa K pasbeAnHUTENSIM U BbIKNIOYaTENAM-Pa3beaMHUTENAM.

MpumMmedyaHune — Toneko cneyuanbHO W3rOTOBMIEHHbIE 3MNEKTPUYECKNe COeAUHUTENU MOryT obecneuunTb
GesonacHoe pasbefAuHeHWe nog Harpyskol. Bo Bcex ®b ¢ HanmpskeHneM XornocToro xoaa eiwe 30 B MoryT BosHUKaTb
Jyru nocTosiHHoro Toka. CoefuHWUTENM, KoTopele cneyuansHo He npeagHasHaveHsl AN pasbefUHEeHNs Noj HarpysKkon, B
obLLem criyqae npu pasbeAMHEHUN BUINKU U PO3ETKU MOBPEXAAIOTCS, YTO MPUBOAMUT K YXY/LLEHNIO SNeKTPUYecKoro coefn-
HEeHUs1 U MOXET NPUBECTU K NeperpeBy coefuHNTENS.

Annapartbl U YCTPOICTBA KOMMYTaLMKN, HE PACCYMTaHHbIE HA OTKIMIOYEHUE Mog Harpys3kon (Hanpumep,
pasbeMbl, NpeaHa3Ha4YeHHbIe TONbKO Ang MOoHTaXka $M Ha MecTe yCTaHOBKM), AOIMKHBI UMEThL Npeaynpexaa-
toLni 3Hak «[og HarpysKoi He BKNOYaTb/OTKoMaTh» [CM. pucyHOK F.3 b) npunoxenus F], u 06bI4HO OHKM He
OOIKHbI ObITb AOCTYMHbI.

TpeboBaHMsA K MAPKUPOBKE annaparoB U YCTPOWCTB KOMMYTaLUK CM. Takxe 9.6.

MoHTa) annapaTtoB U YCTPONCTB KOMMYTaLUU AOMKEH MPOBOAUTLCA B COOTBETCTBUM C 8.2.

7.5.2 OnekTpnyeckKue coeguHUTENM

OneKkTpu4eckue CoeanHUTENM, ycTaHarnmBaemMble B $b, AOMKHbI OTBEYaTb Crneayowmm TpeboBaHuaM:

- TpeboBaHusim MK 62852 [13];

- OOMXHbI ObITb NPegHa3Ha4YeHbl ANA UCNONb30BAHUSA B CETSX NOCTOAHHOIO TOKA;

- UMETb 3HAYEHNE HOMMWHAMLHOMO HaMPSHKEHUS HE MEHbLUE, YeM MaKCUManbHO BO3MOXHOE Hanpske-
Hue ®b, onpeaensemMoe no 5.2;

- UMETb 3HAa4YEHME HOMMUHANBLHOIO TOKA HE MEeHbLUE, YEM AOMYCTUMAas TOKOBasA Harpy3ka (cMm. 7.6.2.3) u
156 % TOka KOpPOTKOro 3amblikaHus npu CYU Toii yactu ®b, B KOTOPOM OHM YCTAHOBMEHbI;

- COOTBETCTBOBATb XapakTepucTukam kabenen (NpoBoaoOB), KOTOPbIE OHU COEAUHSIIOT;

- B COEAUHEHHOM U pa3beaWHEHHOM COCTOSIHUM JOIMKHbI ObiTh 3aLLMLLEHbI OT CONPUKOCHOBEHUS C Ya-
CTAMM, HAXOAALLUMMMUCA NOA HAMPSXKEHNEM;

- ANS pasbeauHEeHNs BUNKU U PO3ETKU JOMKHO TPpeboBaThCs CYLLUECTBEHHOE YyCUNue;

- NPU BO3MOXXHOCTU AOCTYNa K HUM HEKBaNMULMPOBaHHbIX NIUL, COEAUHUTENU A0SMKHbI ObITb 3aMKOBOTO
TUNa, B KOTOPOM ANsi pasbeAUMHEHNUSI BUNKM U PO3ETKM TpebyeTcs BbINONHEHUE [AByX HE3aBUCUMbIX AEeCTBUN;

- ObITb PACCYMTAHHLIMW HA TEMNEPATYPY B MECTE UX YCTAHOBKM;

- He gonyckatb COeaMHEHUs1 C PA3HON MONAPHOCTLIO;

- NOMKHbI COOTBETCTBOBATL Knaccy 6e3zonacHocTu |, ecrnim MakcumanbHO BO3MOXHOE HanpsbkeHue b
COOTBETCTBYET HaNpshkeHuto knaccos B n C (cM. npunoxeHue A);

- COeAWHWTENW, ycTaHaBNMBaeMbl€ BHE MOMELLEHMI N HAX0AALLMECA NOA BO3AEWCTBUEM BHELLHEN Cpe-
Abl, JOMKHbI ObITb NPeAHa3Ha4YeHbl AN HAPYXXHON YCTAHOBKU, UMETL cTeneHb 3awuTel (IP), cooTBeTCTBYIO-
LLYIO MECTY YCTAHOBKU, U BbITb CTOMKUMM K BO3AENCTBUIO YD-U3NydeHus;

- OOMKHbI ObITb YCTAHOBMEHbI TAKUM 06pa30M, YTOObI MUHUMWU3UPOBATbL HaTAXKEHWE Ha 3axxumMax (B Me-
cTax 3akpenneHus kabenei ¢ 06enx CTOPOH COEaNHUTENS);

- OOMXHbl oBecneynBaTb AOCTATOMHYIO MEXAHWUYECKYIO 3alUUTy OT WU3ObITOYHbIX HaTsXXEHW kabenen
(npoeoaos) B npouecce akcnnyarauun ¢b;

- B ®B He gonycKaeTcsi NPUMEHATb BUIKW, PO3ETKM U COEAUHUTENU, UCNONb3YEMbIE ANA NOAKMIOYEHUS
HW3KOBONLTHOrO ObITOBOrO 3NeKTpooOopyaOBaHUA NEPEMEHHOTO TOKA.

MpumedvaHune — Paboyas Temnepatypa OM MoxeT BbITb 3HAYUTENBHO BhILE TemnepaTypbl OKpyXatoLien
cpedbl. [N sneKkTpuYeckux coefuHuTeneil, ycTaHasnMBaeMblx BOMU3N UMK HaxOASLLMXCA B CONPUKOCHOBeHUM ¢ OM, B
KayecTBe MUHUManbHON pabodeit TemnepaTypbl CreayeT NPUHUMaTE MakcMMarbHYH OXUAaeMyto TeMMNepaTypy oKpyxa-
toLen cpefbl, yBenudeHHyto Ha 40 °C.
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Burika n poseTka kaxgoro coeauHeHun B b A0mKHbI ObITb OA4HOMO TMMNA U U3rOTOBMEHbI OAHUM M3rOTO-
BUTENEeM, NPy BbINOMHEHUU OAHOTO COEAMHEHUS HE A0MNYCKaeTCA UCMNONIb30BaHUE BUMNKU OAHOTO U3rOTOBUTENS
W po3eTkn — Apyroro, 1 HaoGoporT.

CneumanbHble aneKTpu4eckne coeanmHUTEN MOryT UCNOMb30BaTLCA B KAYECTBE pasbeauHUTENEN Nojg
Harpy3koii. B 3Tom cny4yae OHW AOMKHbLI OTBEYaTh Takke TpeboBaHusaMm 7.5.1 n ycraHaBnMBaTbCA B COOTBET-
cTBuM c Tabnuuen 7um 8.2.1.

MapkupoBka coeguHuTenemn B COOTBETCTBUN C pa3genom 9.

7.5.3 YcTponcrtea ana coeauHeHua kaéenen u npoBoaos

CoeauHeHns NPOBOAOB M CKPYTKK NpoBoA0B B PM A0MmKHbI ObiTb BLINOMAHEHLI C NPUMEHEHUEM 0400pEH-
HbIX U3roTOBUTENEM YCTPOWCTB U MHCTPYMEHTA U COOTBETCTBOBATbL MHCTPYKLMAM, NOCTABMNSIEMbIM BMECTE C
ycrponcteamu. CoeAUHUTENbHbIE YCTPOWCTBA AOMKHLI COOTBETCTBOBATL YCMOBMSAM OKpyXalowlen cpeabl,
obecneunBaTb 4OCTAaTOYHYIO MEXAHUYECKYIO 3aLUMTY, BKOYas 3aLUMTy OT M3OLITOUHBLIX HATSHDKEHUIA, a coeaun-
HEHHBIE U CKPYYEHHbIE NPOBOAA AOMKHbI UMETb MEXAHUYECKUE, ANEKTPUHECKME U U3ONSALIMOHHBIE NOKa3aTenu
HE Xy>Xe, YEM HenpepbIBHLIN NPOBOA.

MpeaensHO AONYCTUMBIN TOK B MECTE COeAUHEHUA A0MKEH ObITb HE MEHbLLE, YEM HOMUHANbLHLIV TOK LIENU.

7.6 dnekTponpoBoaKa

7.6.1 O6mmMe NoONoXeHunA
Anekrponposoaka ®b Bknio4vaer:
- TOKONPOBOASILLME NPOBOAHUKN:
- kabenu hoToANEKTPUIECKUX LIenoYeK;
- kabenu poToaNEKTPUIECKUX rpynn;
- BbIXOAHOW(bIE) Kabenb(nu) ¢b;
- MPOBOAHUKMN (DYHKLIMOHATNBLHOMO 3a3€MNEHUA U 3aLUMTHbIE 3a3eMNAIOLLNE NPOBOAHNKN (€CNU OHU YCTa-
HOBIEHbI) (M. 6.6.);
NPOBOAHMKN CUCTEMbI ypaBHUBaHUA NOTeHUManos (cM. 6.6);
- NPOBOAHUKM CUCTEMbI MOSIHUE3ALUMTLI (ECNKU OHA ycTaHoBneHa) (cM. 6.6, 6.7);
NPOBOAHMKM, OTHOCALLMECS K annaparam 3aLuThbl;
- KpenexHble, YCTAaHOBOYHbIE U34ENUA N KOHCTPYKLUMKU ANA NPOKaaku nepevncrieHHbix kabenen (npo-
BOAOB) U NPOBOAHUKOB.

MpumedvaHne 1— Ecnu OB coctout u3 ogHoro ®M unu ogHol droToanekTpudeckoi Lienoyku, B P5 npucyT-
CTBYET TONbLKO BbIXOZAHOW(ble) kabens(nu) ®b. Ecnn OB He BrtovaeT doToanekTpudeckue rpynnel, B OB oTCyTCTBYIOT Ka-
Genu hoToanekTpudeckux rpynn. Ecnu OB BrrtouaeT doToanekTpuieckne rpynnbl pasHbiX YPOBHEW, B HE NPUCYTCTBYHOT
Kabenu hoTOoANEKTPUHECKUX MPY N KaXLoro ypoBHS.

MpumedaHne 2 — B OB MOXeT OTCYTCTBOBATb BbIXOAHOW(bIe) kabenb(K), ecnv oToaNeKTpu4eckue rpynmbl
Unu poTodNEKTPUYECKUE LIEMOYKM NOAKIOYAIOTCH HEMOCPEACTBEHHO KO BXOAaM YCTPOWCTB KOHTYpa noTpebrneHus ¢oto-
SMNeKTPUYECKO CUCTEMBI UK coefuHUTENbHas kopobka ®b ycTaHoBneHa Ha YI13.

MpumevaHue 3 — BmecTo kabeneit MOryT UCTMIONb3OBATLCA U30NUpPOBaHHbIE NPOBOAA, OTBevYarLme TpeboBa-
HUSIM HacTosILLero cTaHAapTa.

MpumevyaHune 4—IpoBoga 1 kabenu cucTeMsl yrpasneHns (HanpuMep, TeMnepaTypHbIX 4aT4UKOB), ycTaHaB-
nuBaeMble Ha Unu BMecTe ¢ OB, B HACTOSLLEM CTaHAapTe He paccMaTpuBaloTCs.

SnekTponposoaka ®b aoMmKHa COOTBETCTBOBaThL TPEBOBaHWUSAM HACTOALLEro CTangapTa, a Takke Tpebo-
BaHWAM KOMMnekca ctaHaapTos [4], B yactHocTu FOCT P 50571.5.52, n [3].

MpoBoaka, ucnonbsyemasi B ®b, fomkHa oTBeYaTh Creayowmm TpeGoBaHUAM:

- BbITb NPeaHa3sHayeHa Ans UCNONb30BaHUSA B LIENSAX NOCTOSAHHOIO TOKA;

- COOTBETCTBOBATb YCMOBUAM OKPY>KaloLLEn cpefbl;

- UMETb MaKCUMAarbHYI ANUTENbHYIO paboyylo TeMnepaTypy, COOTBETCTBYIOLLYIO NpeanonaraemMbsim yc-
NOBMAM 3KCMnyaTaumu;,

- ofecneynBarb AOCTATOMHOE YMEHbLUEHME MPOBUCAHUS, BbI3BAHHOTO LIMKITUMHOCTbLIO TEMMNEPaTypbl, 1
[0CTaTOMHOE NpeaoTBpaLleHe N3BBITOUYHBIX HATSXKEHWIA;

- pasmeLleHne, KpenneHue u 3awuTa NpoBoAoB U kabeneli AorKHa UCKMIoYaTb HAKOMNIEHNE BOAbI;

- kabenu u npoeoaa AOMKHbI ObITb BOAOCTONKUMU;

- MPOBOAKA AOMKHA GbITb MEXAHUYECKM NPOYHOI U BbIAEPXUBATb BO3SMOXHbLIE MEXaHUYECKNE Harpysku,
CBsiI3aHHbIE C BO3AEWCTBUEM OKpPY>KAIOLLEN Cpefibl B MECTe YCTAHOBKM (BETEP, CHEr, 06neaeHeHue n T. n.);
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- NMPW BO3MOXHOI 3akcnnyaTtauum B yCNOBUAX BO3AEWCTBUA COMEBOr0 TymMaHa WMAM APYTOi KOPPO3UOHHOO-
nacHoi cpegbl (Hanpumep, B6/M3M XMBOTHOBOAYECKUX NpeanpuaTnii) kabennm n nposoga AOMXKHbI 6bITb MHOTO-
XUNbHLIMW C NNETeHbIMW NPOBOAHUKAMU U3 IYXEHOW Mean ANA NpefoTBpalleHns yxXyalWeHnsa xapakTepucTuk;

- kKabenun v nposofa AONXHbI 6bITb NoxapocTolikuMmu B cooTBeTcTBUMM ¢ TOCT IEC 60332-1-2;

- MPpU HapyXHOI ycTaHOBKe kabenu n nMpoBoAa [O/KHbl ObITb CTONKMMW K BO3AeWCTBUIO ynbTpaduo-
netoBoro (Y®) nanyyeHumsa m umetb YO-cTolikMe KpennaeHus, Wam AOJDKHbI 6biTh 3alWnlyeHbl OT BO34eiNcTBUA
Y®-n3nyuyeHna cooTBeTCcTBYyOW el 3aWuTol, AN JO/MKHbI GbiTb MPOMIOXEHbI B KOpOo6ax AW aHaNOTMYHbIX 3a-
WMNUTHbIX KOHCTPYKLMNAX, CTONKUX K BO3AEWCTBUIO YD-U3nyyeHus.

MpumeyaHne — HeobXxoAMMO yuuTbiBaTb, YTO YCTAHOBJIEHHblE MO KOMMNOHeHTamu ®B Kopoba, Tpy6bl,
rmbkue meTtannnyeckme pykasa W T. M., a Takke kabenbHble CTAXKM MOryT nofsepratbCs BO34ENCTBUIO OTPadKeHHOro
Y®-nanyyenus.

Mpu BbIGOpE TUNA 3N1E€KTPONPOBOAKM U METOA0B MOHTaxXa Heo6X0AMMO YyUYUTbIBATb KNacC HanpsxXeHns
no [3] n Tabnuue A.1, KOTOPOMY COOTBETCTBYET MakCMManbHO BO3MOXHOe HanpsxeHne ®b (cm. 5.2).

MN3onsauna npoBoaku, HaxogAuweica B6AM3N MANM B HEMOCPEACTBEHHOM COMPUKOCHOBEHUN ¢ PM, gonx-
Ha Bbl6MpaTbCsA C yyeToM TOro, 4to paboyaa Temnepatypa ®M yacTo npeBbiWaeT TemnepaTypy OKpyxatwuwei
cpeabl (npuMepHo Ha 40 °C). TouHoe 3HayeHWe npesbieHns paboyeit Temnepatypsl ®M Hapg TemnepaTypoi
oKpyxatwuein cpefbl onpefenseTca, UCX04A U3 pekoMeHApauuli M3rotoBuTensa U/MAnM TEXHONOTMU U3roToBMe-
HUa ®M un ycnosuii akcnayaTtayum.

Ka6enu (nposofga), coeguHAWwmne POTOINEKTPUYECKNE KOMNOHEHTH @B, AOMXHbBI 6bITb paccuynTaHbl Ha
HOMWHaNbHOE HanpsAXeHWe, paBHoe UKW 60Nblliee MaKCUMManibHO BO3MOXHOIMO HanpsaxeHns ®b.

MpoBogka @B BbINOMIHAETCS OTKPbITOW, HAPYXHOW AN BHYTPEHHel. B oTAENbHbIX CAyYasax nHTerpauum
®Bb B KOHCTPYKLMWN 34aHNA BO3MOXHO BbIMO/IHEHWE YacTW NMPOBOAKN CKPbITON, YTO AO/KHO 6bITb CNeunanbHoO
060CHOBAHO M peann3oBaHo c cobnwaeHnem TpeboBaHU HacToawero craHgaprta, [3] ¥ HOPMATUBHbLIX AO-
KYMEHTOB Ha KOHKpEeTHble KOHCTPYKLUWU 34aHUNA.

B ®Bb ¢ MakcumanbHbIM BO3MOXHbIM HanpsXeHuem, cooTBeTCcTByWLWMUM knaccam B n C (cm. tabnuua A.l
npunoxeHusa A), Bce kabenun n npoBoja AO/XKHbI 6bITb C ABOWHOW MNN yCUNEHHOW nlonsauuen gna obecneve-
HUSA CHUXEHUS BEPOATHOCTWU 3aMblKaHW/ Ha 3eMII0 U KOPOTKUX 3aMblKaHWii, nnn cnefyet BbINOMNHUTbL ycune-
Hue 3awWwunTbl kabeneii n NpoBoAoOB cnoco6amu, NokasaHHbIMWU Ha pUcyHke 12.

PucyHok 12a — OfHO- UM MHOTOXWU/IbHbIE KaGenu ¢ 3KpaHUPOBaHWEM W U30NSALMNEN KaXAoW Xusbl

nnn

PucyHok 12b — OpfHOXW/bHbIe kKabenu, ycTaHaBnMBaemMble B U30MPOBaAHHbIX Tpy6ax nam Kopobax

PucyHok 12c — Kabenb B cTa/ibHOI onsieTke (06bIYHO NMPUMEHSIEMbI TONILKO ANA BbIXOAHOTO kabens ®b
nnn kabenen potoanekTpuyeckux rpynn B 6onbwnx ©b)

PucyHok 12 — YcuneHHas 3awuta kabenem
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B ®b ¢ makcumMansHO BO3MOXHbIM HaNPs>KeHUEM knacca A npuMmeHeHue kabenei u NpoBoaoB C YCUIEH-
HOW MNn A4BOWHON U30NAUMENA UK C YCUNEHHON 3aLLMTON NPEANOYTUTENLHO.

B doTtoanekTpuyeckux uenoykax pekomeHayerca npumeHeHune rmbkux kabenei n nposoaos (knacc 5
FOCT 22483—2012) ansa y4yera BO3MOXHOCTW nepemellenus ®b nunu &M nog Bo3aeicTeuemM BeTpa Mnm us-
MEHEHUI TeMnepaTypbl.

[o npuHAaTuA cTraHaapTa Ha kabenu (POTOINEKTPUUECKUX LIENOYEK PEKOMEHAYETCA NpuMeHeHue kabe-
new, oteevatrowmx craHgaptam UL 4703 [14] unu VDE-AR-E 2283-4 [15].

[0 npuHATMA CTaHAapToB Ha kabenu Ana (POTOINEKTPUYECKMX YCTPOWCTB PEKOMEHAYETCA NMpUMEHe-
Hue kabenei, oTBevaloLmMx komnnekcam craHgaptoB FOCT P MOK 60287 [16], [4], B wacTHocT OCT P
50571.5.52, v [3], unu npoBoauTL BLIGOP U yCTAHOBKY kabensa no pekoMeHaaumsm narotosutens M.

CneuuanbHble TpeboBaHWA K 3a3eMNAIOLWMM NPOBOAHMKAM U NPOBOAHUKAM CUCTEMbI (CUCTEM) YPaBHU-
BaHWA NOTEHUMAanoB npueegeHsl B 6.6, K MpOBOAHMKAM CUCTEMbI MOSTHMesaLwuTsl — B 6.6 1 6.7.

CneuuanbsHble TpeboBaHWA K NPOBOAHUKAM annapaToB 3aLUnTbl PACCMOTPEHbI B MYHKTaX, OTHOCSLLMXCS
K COOTBETCTBYIOLLMM annapaTtamM 3aLmTbl.

7.6.2 BbI6Op ceyeHnss TOKONPOBOASALMNX NPOBOSHUKOB

7.6.2.1 O6LumMe nonoxeHus

MuHuMansHOE ceyeHue NpoBOAHUKOB kabenen (MpoBoAoB) POTOINEKTPUHECKMX LienoYek, hoTOINEK-
TPUYECKUX TPYNN U BbIXOAHOIO kabens ®b paBHO MakCUMaribHOMY 3HAYEHUIO U3 3HAYEHWI, MOMYYEHHbIX NPW
pacyeTax no KaxxgoMy U3 cregyoLmux KpUTepues:

- HOMMHAaNbLHOMY 3HAYeHUIO TOKa annapaToB 3aLLMTbl OT CBEPXTOKOB ANSA TON YacTu ®B, KoTopyio OHK
3amatoT (onpegeneHme sHa4eHuii HOMMHaNbLHOro Toka cM. B 6.3.2—6.3.5);

- MakcumMarnbHO AOMyCTUMON paboyen TemnepaType Ha OCHOBE AOMYCTUMbIX TOKOBbIX HArpy3ok;

- MUHMMarnbHOMY HOMWUHANLHOMY TOKY, onpeaenseMomy no Tabnuue 6;

- MaKCUMarbHO BO3MOXXHOMY TOKY KOPOTKOrO 3aMblKaHWUS U €ro ANUTENbHOCTH;

- AONYCTUMOMY NageHWI0 HaNPSHYKEHUS;

- 9KOHOMMYeckuM dpakTopam (onpeaenserca no FOCT P MOK 60287-3-2).

Mpu npumeHeHnn $M, BbINONHEHHbLIX MO HEKOTOPLIM TEXHOMOIUSAM, B TE€Y4EHME NEPBLIX HeAENb UNKU Me-
CsiLieB SKCMnyaTauun 3Ha4eHUe Iy 5 yon cyyr MOXKET 3HAUNTENBHO NPEBbILLATL HOMUHANLHOE paboyee 3Have-
Hue. [Insi HeKOTOPbIX TEXHOMOTUI 3HaYEHUE y 5 yyon cyy MOXKET CO BpeMeHem Bospactarb. [pu BbiGope ceve-
HW NPOBOAHWKOB CIIEAYET MCMONb3OBaTL NPUBEAEHHbIE 3HAYEHUSA | ; cyy (PB, ®M M T. n.), yuuTbiBalOWMe
3TU ABNEHUA U Apyrne 0CobeHHOCTM paboThl PB, ykasaHHbie B 5.2.

Pabouyas Temnepatypa ®M u, cnegoBaTenbHO, UX NPOBOAKWN MOXET ObiTb 3HAYUTENIbHO BbilLE TEMMNe-
paTypbl OKpy>atoLen cpeabl. Ana kabenen u npoBoaos, YCTaHABNUBAEMbIX BOMM3N UMM HAXOASILLMXCA B CO-
NPUKOCHOBEHUM € DM, B Ka4eCTBE MUHUManNbHON paboyei TeMnepaTypbl cnegyeTr NPUHUMATL MaKCUManbHYIO
oXUAaemylo Temneparypy okpy>xatoLen cpeabl, yBenuyeHHyto Ha 40 °C.

Mpu pacyete napameTpos kabenen (NPoOBOAOB) CrneayeT NPUHUMAaTL BO BHUMAHUE YCIIOBUSI UX SKCNSy-
atauuu u cnocob npoknagku (To ecTb B kopobax, Ha NOTKax, OTKPLITO, B 3eMnie u T. n.). Mpu pacuere napame-
TPOB B 3aBMCUMOCTHU OT Cnoco6a Npoknaaku cneayeT NPUHUMAarbL BO BHUMAHME PEKOMEHAALIMKU U3roTOBUTENSA
kabens (npoBoaa).

[ocrarouHoe BHUMAHME AO0IHKHO ObiTh yAENeHOo NoCNeACTBUAM NepepbiBa B nogadye HanpsbkeHusi. Mo-
JKET BO3HUKHYTb HEOBXO0AUMOCTbL B UCMOMb30BAHUM XUTTbl C GONbLUMM CEYEHUEM, YeM TPeOYeTCs 3 pacyeToB
MO YKa3aHHLIM BbILLIE KPUTEPUAM.

7.6.2.2 Bbibop ceveHns No MakcumarnbHO BO3MOXXHOMY TOKY KOPOTKOFO 3aMbIKaHUS U €10 ANUTENbHOCTH

MakcumMansHO BO3MOXMHbBINM TOK KOPOTKOTO 3aMblKaHUSI ONMPeAEnsAeTCA kak HaubonbLUKMI TOK KOPOTKOFO
3aMbIKaHWA, KOTOPLI MOXET BO3HUKHYTL B Pe3ynkrare KOPOTKOro 3amblkaHus B @B un aBapuitHbIx cutyauui B
KOHTYpe noTpebnexus.

Ecnu kopoTkoe 3aMblkaHne NPOUCXOoAWT B OAHOM u3 yacten ®b, B Hen n/mnu apyron yactu ®b moryT Bo3-
HUKaTb TOKW, NPEBbLILIAIOLLME AOMYCTUMbIE 3HAYEHUSA, BCMEACTBME NapanfensHoro coeauHeHust potoanekTpu-
YecKux uenoyek n potoanekTpuyeckux rpynn B ®5. TokonpoBoasLUe NPOBOAHUKU JOIDKHbI ObITb PACCHUTAHDI
Ha TOK HE MEHbLUWIA, YeM MaKCUMaNbHO BO3MOXKHBIW TOK NPU TAKOM KOPOTKOM 3amblkaHuUW. 3TOT TOK onpeae-
NAETCA Kak CyMMa HauGonbLLEro BO3MOXKHOTO aBapufHOIO TOKa BHYTPU AaHHOW Yactu ®b yepes Grvkaiiumm
annapar 3aLuTbl OT CBEPXTOKOB U HanBOMbLUMX BO3MOXHbIX TOKOB OT BCEX OCTarnbHbIX NapanmnesnibHO COeAMHEH-
HbIX POTOINEKTPUIECKUX LIENOHEK, NOAKITIOYEHHBIX K TOMY annapary 3aLuTbl, NPOTEKaIoLLMX B 9TOM Yactu ®b.

Ecnu &b ycraHoBneHa (npegHasHaveHa Ans yCTaHOBKM) B (pOTOINEKTpuYeckoln cucteme ¢ Ab, Toko-
nposogsLmne NpoBOAHMKK BCex YacTen b aomkHbl ObITb paccuMTaHbl HA TOK HE MEHbLLE, YeM TOK annapara
3awmTbl OT cBepxTokoB AB (cM. 6.3).
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Ecnu B aBapuiiHbix pexxumax B ®b BO3MOXHO nosiBrieHue o6paTHOro Toka, co3gaBaemMoro MHBEPTOpPOM
UNK UHBIM YCTPOWCTBOM Npeobpa3oBaHUA HEPrum, ¢ KoTopbiM b coeauHeHa B POTOINEKTPUYECKON CUCTE-
Me, BO BCEX pacyerax A0mkHa ObiTb yYTEHa MaKCMMarnbHO BO3MOXHAs BEMUYMHA 3TOr0 06paTHOro Toka.
B HekoTOpbIX Cryyasax BenuuuHa o6paTHOro Toka orpkHa ObiTh 400aBNEeHa K MUHUMaNbHOMY HOMUHANbHOMY
TOKY, onpegensemomy no tabnuue 6.

MpumevyaHnue — Pacyer obpaTHoro Toka npeobpasoBaTens SHepruu onpepenseTca TpebosaHUAMU cepun
cTaHgapTos [6].

7.6.2.3 BblbOp ceyeHus Ha OCHOBE A 0NYCTUMON TOKOBOM Harpysku

Onsa pacyeta cevyeHus TOKONPOBOAALLMX NMPOBOAHMKOB MO MAKCUMarnbHO AONYCTUMOI paboden Temne-
paType UCnonb3yloTCS 3HAYEHUE TOKa, pacCUUTaHHOE Mo Tabnuue 6, n AoNyCTUMbIE TOKOBbIE Harpy3ku, pac-
CUWTaHHbIe B COOTBETCTBMM C KOMMIEKCOM ctaHaaptoB FOCT P MOK 60287 [16], MOK 60287-3-1 [17] u
FOCT P 50571.5.52. Boibupaetcsa HaubonbLuee sHaueHue. Mpu pacyere ceyeHnss NpOBOAHWUKOB A0SKHbI NPU-
MEHATLCA KOAPADULMEHTHI CHWKEHUSA AOMYCTUMON TOKOBOM HArpy3ku, KOTOpbIE ONpeaensioTca yCrnoBusmMu
3Kcnnyartaumm u cnocobamu npoknaaku kabenein (NPoOBOAOB) B COOTBETCTBUM C KOMNSIEKCOM CTAHAAPTOB [4]
n cepuen ctaHgapros [5].

7.6.2.4 BblboOp ceueHus No nageHuio HanpsHKeHUA

Oco6oe BHMMaHWE AOMKHO ObiTb YAENeHO pacyeTy CeY4eHUn No NoTepsM MOLLHOCTU (NageHuio Hanps-
>xeHus1). [1o BbIX0A4A OTAENbLHOr0 CraHaapra, ONpeAensioWero pacyeT M yyeT notepb B DOTOANEKTPUHECKUX
yCTaHOBKAaXx, pacyeT AOJDKEH NPOBOAUTLCA B COOTBETCTBUM C TOCT P M3K 60287-3-2.

Ona &b, B otnnuune ot 3agad F'OCT P M3K 60287-3-2, y4eT notepb B NPOBOAKE NPEXAE BCEro BaXEH
ANA MUHUMU3ALUU CHUXKEHUS BLIXOAHOW MOLLIHOCTU M €€ peanbHOW OLIEHKU NPU NPOEKTUPOBAHUU.

Pekomenayetcsl, yToObl NpU NUKOBOW Harpy3ke najeHue HanpsbkeHust oT Hambonee yaaneHHoro ®M
B (poToanekTpuyeckon batapee A0 BBOAOB KOHTYpa noTpebneHus He npesbiano 3 % oT HanpsxeHusa b
B TOYKE MaKCUMAanbHON MOLLHOCTU.

7.7 KOMNOHEHTbI CUCTEMbI 3a3eMITeHUs U ypaBHUBAHUA NOTEHLUANoB

TpeGoBaHWA K KOMMOHEHTAM CUCTEM 3a3eMNEHWS U YPaBHUBAHUA NOTEHLMANoB CM. 6.6.

7.8 KOMNOHEHTbI CUCTEMbI MOJSIHUE3AUTDI

Tpe6oBaHMA K KOMMNOHEHTAM CUCTEMbI MOMNHME3aLLMTLI CM. 6.6, 6.7.

8 MoHTax

8.1 O6wme nonoxeHus

MpeanoyTuTENEHAA NOCNEA0BATENLHOCTL MOHTAXA:

@) YCTaHOBKA OCHOBAHMUSA, MOHTaXXHbIX KOHCTPYKLMIA W T. M.;

b) MOHTa) YCTPOICTB BHYTPM COEAUHUTENBHBLIX KOPODOK, ECNU OHU HE NMOCTABNAIOTCA B cOope;

C) pasmeLLeHne COeaUHUTENbHbIX KOPOBOK;

d) pasMeLLeHne, MOHTaX 3aLLMTHBIX YCTPOWCTB, KOTOPLIE HE YCTAHABMUBAIOTCA B COEAUHUTENbHbLIE KO-
pooKu;

€) pasmeLleHNe KOMMYTaLMOHHBIX YCTPONCTB U YCTPOWUCTB 3aLUMUThI;

f) paameLLeHMe M MOHTaX 3a3eMNAIOLLMX YCTPOWUCTB, CUCTEMbI YPABHUBAHUSA NOTEHLUMANOB U MOfMHUE-
3awuThl (ECnu ycTaHaBNMBaETCs);

g) MOHTa)X NPOBOAKMH;

h) MOoHTaxx M, B TOM Yucne opueHTauus;

i) npucoeauHexue npoeoaku k PM, coeanHeHne M B hOTOINEKTPUUECKME LIENOYKH;

j) npoeepka poTOINEKTPUYECKUX LIEMOYEK, ONPEAENEHNE BbIXOAHbIX XapaKTEPUCTUK;

k) coeauHeHne hoToanekTpuyeckmx Lenoyek B poToanekTpuyeckue rpynnel, 3aMbIKaloT yCTPOHCTBA
pasbeauHEHUS;

I) npoBepka pOTOINEKTPUHECKUX IPYNN, ONPEAENEHUE BbIXOAHbIX XapaKkTEPUCTUK;

m) coefuHeHue PoToanekTpuieckux rpynn B $b, 3ambIkaloT yCTPONCTBA pa3beAUHEHUA UMK BbIKIO4a-
Tenu-pasbeauHUTENN;

n) npoeepka ®b, onpeaeneHne BbIXOAHLIX XapaKkTe pUCTUK;
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0) OKOHYaTenNbHbLIA MOHTAX 323€MISIOLLMX NMPOBOAHMKOB, CUCTEMbI YPABHMBAHUS MOTEHLMANOB, COeaAN-
HEeHue C CUCTeMOW MOMHUE3ALLUTbI, KOMMYTALIMOHHBIX U 3ALLMTHbLIX annaparos;

p) 3aBepLualoLe UCMbITAHUS.

YKasaHHbIi MOPSAA0K MOHTa)a OTHOCUTCA npexae Bcero Kk ®b cpeaHer u 60nNbLIOK MOLHOCTH, pac-
MOMOXEHHbLIM OTAENbHO U pa3MeLaeMbiM Ha 00bekTe. B OCTanbHbIX Cry4assx MOHTaX MOXET HE BKMIOYaTb
Kakue-nubo onepaumm, HO MOCNEA0BATENLHOCTL OCTAETCSA TAKOM Xe.

Ecnu ®©B ($M) nHTerpuposaHa B KOHCTPYKLMM, HANPUMEP 3[aHUIA, NOCNEA0BATENbHOCTL MOHTaXa U
NPOBEPKM TaKXe 3aBUCUT OT TOro, Kak uHTerpuposaHa ®b (tonbko ®M unu BMecTe ¢ Apyrumm KOMNOHEHTaMK
®B) 1 OT MOHTa)Xa KOHEYHOWN KOHCTPYKLMMN.

Ecnu ®©b aBnaeTca HEOTbEMSIEMONM YacCTbIO YCTPOWCTBA, TO OHA MOHTUPYETCA U NPOBEPAETCA B NPOU3-
BOACTBEHHbIX YCNOBUAX BMECTE C YCTPOWUCTBOM.

®b HecTauMoHapPHbIX POTOINEKTPUYECKMX CUCTEM, KOTOPbLIE MOTYT YCTaHaBNWBaTLCA NONb3oBaTenemM
no Mepe HeoBXoaAUMOCTU, MOHTUPYIOTCS U MPOBEPSIOTCH B NPOU3BOACTBEHHBIX YCIOBUSX.

8.2 MoHTaxX annapaToB U YCTPOUCTB KOMMYTaLumn

8.2.1 MOHTaX KOMMYTaLMOHHbIX annapaToB OTKIIOYEHUA NOA HArpPy3KOMN
Annaparbl U YCTPOICTBA KOMMYyTaLMU ANA pa3beAuHEeHUs (OTKIMIOYEHUS NOA Harpy3kom), oTBevaloLme
TpeboBaHmaAM 7.5.1, 4OMKHbI ObITb YCTAHOBNEHbLI B COOTBETCTBUU C Tabnuuen 7.

Tabnuya 7 — PasMelleHne KOMMYTaLWUOHHLIX annapaToB AN OTKIMEHUS Noj, Harpy3Koi

MaKcmma:Mbg zpeBHanpﬂx(e- YacTe B KomMyTaLMoHHbIe annapaTkl U yCTpoiicTBa TpebGoBaHue
CooTBeTcTBYeT kaccy A | doToanekTpuyeckas YcTpoicTBa pasbeiuHeHns Pekomenpayetca®)
(no Tabnuue A.1) Lenoyka
doToSMNeKTpUYecKas YcTpoWcTBa pasbeUuHEeHNS Tpebyetcs
rpynna
b BelknovaTenb-pasbeguHUTEND Tpebyetca
CooTBeTcTBYeT Knaccy B | doTosnekTpuueckas YcTpoiicTBa pasbeanHeHus ! Pekomengyetca®)
unn C Lenoyka
(no Tabnuue A.1) -
doToanekTpnyeckas YcTpoiicTea pasbeguHeHua’ Tpebyetca
rpynna 2 3
BiknioyaTenb-pasbeanHuTens? PekomeHayeTcsd)
b Bolkniovatenb-pasbegnHuTeNb Tpebyetca
1 MpuMepamu 4ONYCTUMBIX YCTPONCTB pasbeanHeHNs SBASIOTCA pasbenHUTerb, N3BNeKaeMblil NNaBKWi npe-
BOXpaHWTeNb, 3allulleHHbli (BeaonacHblil MPU COMPUKOCHOBEHWUM) CneLuanbHbli 3NeKTpUYeckuini coeguHnTens Npu
YCNOBUWM, YTO OHW OTBeYatoT TPeGOBaHUAM HaCTOSLLEro cTaHfapTa.
Mpw ycTaHOBKe BbiKriovaTens-pasbeiUHUTENS OH TakKe BbINONHAET (PyHKLMIO pasbeuHeHus, To ecTb Tpeby-
€TCH YCTaHOBKa TOMbKO OAHOM0 YCTpOCTBa.
3) Ecrnu B Gonblunx ®6 (oToaNeKTpUHECcKMe rpynnbl HeNOCPEACTBEHHO NOAKIIOYEHB! K BXOAAM 060pyAoBaHUs
KOHTypa notpebnenus (Hanpumep, YN3I), AOMKHBI yCTaHABNMBATLCA BblKNoHaTeNu-pasbeguHUTENN.

MpumeuyaHune 1— [lonyckaeTcs OTCyTCTBUE BhIKIoYaTens-pasbeanHuTens mexay ®b n YI13, ecnu sHaueHus
HanpspKeHUs M Toka poToaneKTpudeckont cuctemsl n ®b Hidke Npeaenos, yCTaHOBMEHHbLIX B KOMMMeKce cTaHaapToB [4]
LN AMeKTPOyCTaHOBOK [aHHOro TUNA, eCNU pasbeAUHUTENM AN oTKNio4eHns Ob ycTaHoBNeHbLl B ApYroi Yactu ¢oTo-
3rEeKTPUYECKOH CUCTEMBI MU MPUMEHSAIOTCA ANEKTPUYECKUE COEJMHUTENN, KOTOpbLie paccHUTaHbl Ha BbIKNOYeHUe noj
Harpyskoil unu cHabxeHbl cpefcTBaMu, 06ecnevmBaroLLMMM OTCYTCTBME TOKa MPU pasbeJUHEHUN COefUHUTENS.

MpumedaHue 2 — B OB MOXET OTCYTCTBOBaTb BhIKIioHaTeNb-pasbeAnHuTens ®B, ecnu gpoTosnekTpudeckue
rpynne! (hoTosNeKTpUYECcKUe Lienoykn, ecni ®B COCTOUT TOMbKO U3 (hOTOINEKTPUUECKUX Lienodek) NoAKNoHatoTea K YT
HenocpeacTBEHHO.

KoMMyTaLmMOHHbIE YCTPOMCTBA, Kak U annaparbl 3aLuTbl OT CBEPXTOKOB (CM. 6.3.6), AOMKHbLI yCTaHaBNN-
BaTLCA Ha TOM KOHLIE kabens oTKNioYaemoii ummn yactu ®b, KoTopblil anekTpuuecku Haubonee yaaneH ot ®M.

MpumevyaHune 3 —/[loBOAOM B Nonb3y Takoro pasmelleHUs ABNAETCS TO, YTO TOKU KOPOTKOro 3aMblkaHWs, Npo-
Tekaloume B ofHol Yactu ®b, MoryT o6pa3oBbIBaTLCA B Apyrux YacTsax ®b. Hanpumep, ecrin OB cocToUT U3 YeTbipex
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doToaneKkTpudeckux rpynn a, b, ¢ u d, n B oTO3NEKTPUHECKOR rpynne a BO3HUKAET KOPOTKOE 3aMblkaHNe, TOK KOPOTKOro
3aMblkaHus, NpoTeKatoLLmii B kabene poToanekTpuYeckoi rpynnel a, 6yaeT Takke BKIOYaTbL CyMMY TOKOB hOTOSNEKTPU-
Yeckux rpynn b, ¢ n d. Hanbonee adppekTMBHLIM MECTOM NS NpepblBaHUS TOKOB, TEKYLUUX B 3TOM cry4yae B (hOTOIMEK-
TpU4ECcKyto rpynny a n3 poToanekTpudeckux rpynn b, ¢ u d, ABnAeTcA TOYKa, rhe CoOefMHAIOTCS BCe YeThIpe POTOSNEKTpU-
Yeckue rpynnel, TO €CTb TOT KOHeL| kabensa g oToaMNeKTpU4eckoi rpynnel a, KoTopelid Haubonee yaaneH ot OM.

[na &b ¢ AnuHHBIMK KaBenbHBIMM NPOrOHAMU BHYTPU 34aHUS1 MOXKET ObITh YCTAHOBMNEH AOMONHUTENb-
Hblii BBIKMKOYATENb-PA3bEAMHUTEND MOCTOSHHOTO TOKA. TaKOW BbIKMIOYATENb-pasbeanHuTeNb 06bIYHO yCTa-
HaBnuBaeTcs Ha kabenbHOM BBOAE B 3aHueE.

B Tex cnyyasx, koraa pasbeaMHUTENN POTOSNEKTPUIECKUX FPYNM yCTaHoBNEHbI BOGNM3un YIS (B npaAmon
BMAMMOCTMW U Ha yaaneHun meHee 2 M) u kabenu poToINEeKTPUUECKUX FPpyNn MOryT ObITh NOAKIIOYEHbI K YD
HEeNnocpeaCTBEHHO, YCTAHOBKA BbIXOAHOTO kabens ®b u, cnegoBatentHoO, BblknovaTens-pasbeguHutena b
Heobsa3aTenbHa (CM., Hanpumep, PUCYHOK 7).

MpumevyaHune 4 — [na OTKIIOYEHUA TaKUX POTOIANEKTPUHYECKUX FPYMMN AOMKHbI NMPUMEHATLCA BbIKMOYa-
Tenn-pasbefuHUTENN.

B Tex cnyyasx, korga ansa otknodeHus ®b ot Y3 TpebyeTca yCcTaHOBKa HECKONbKMX pasbeauHuTenei
UIun BbIKNoYaTene-pasbeanHutTenen (CM., Hanpumep, PUCYHOK 7), OHU AOMKHbI ObITb:

- cnapeHbl Tak, UTobbl OHM cpabarbiBanyu 04HOBPEMEHHO;

- CrpynnupOBaHbl B OAHOM MECTE, U Ha HUX AOJKHA ObiTb YCTAHOBMEHA NpeAynpexaaloLwas Mapku-
POBKa, yKa3blBaKLLas Ha HEOOXOAUMOCTbL OAHOBPEMEHHOTO cpabaTbiBaHUS U OTKIIOYEHUSI BCEX BbIXOAOB ANsl
oTknoYeHusa eb.

TpebGyemble B COOTBETCTBUU C Tabnuuen 7 yCTPOMCTBA pasbeAMHEHUA AOIKHbI ObITb YCTAHOBMEHBI HA
BCEX TOKOMPOBOASALLMX NPOBOAHWKAX, HE COEANHEHHBIX HENOCPEACTBEHHO C 3eMIIEN.

OTKnMIo4EeHNEe NONOCOB annapaTtoB U YCTPONCTB KOMMYTAaLMUK, BbINOMHAIOWMX OTKMIOMEHUE NOA Harpys-
KOW, AOIMKHO NPOBOAUTbLCA OAHOBPEMEHHO, U BbIKMIOYATENN NONIOCOB AOMKHbI ObITh CNapeHbI.

Ha kaxgom npoBoagHKUKE (PYHKLMOHANBHOTO 3a3eMfeHns AOKeH ObiTb YCTAHOBMEH NpepbiBaTeNb 3a-
MbIKaHMA Ha 3emrio (cm. 6.5.4).

BoiknovaTtens-pasbeanHutens $b (rmaBHbin BbikNoYaTenb-pasbeauHuTens $b) A0mMKeH ycTaHaBnu-
BaTLCA CreayloLwmm 06pa3om: BbIXogHOM kabenbs B noakniovaloT K BbIBOAAM BbIKIOHATENS-pa3beAUHUTENS,
Ha3blBAEMbIM CTOPOHON HArpy3ku, KO BX0OAAM BbIKIIOYATENS-Pa3beAUHUTENS MOAKIIOHYAIOT COOTBETCTBRYIOLLEE
obopyanoBaHue KOHTypa noTpebneHus. 310 TpeGoBaHue CBA3aHO C HEOBXOAMMOCTbIO 06GecneunTs onpeae-
NeHHoe NoAKMYEeHUe K NOABUXHOMY M HEeNOABMXKHOMY KOHTaKTaMm.

8.2.2 Bbiknovartesib-pasbeanHuTeNnb (PoTo3neKTpuyeckon 6arapeu npu nogknoyeHun ¢oro-
3NeKTPUYECKOU 6aTapemn K yCTPOUCTBY Npeobpa3oBaHns IHeprum

Ecnu ®B npucoegunaetca k Y3, Bbibop Buikmouarens-pasbeauHutens ®b onpeaenserca cnocobamu
obcnyxuBanusi u pemonTta YMN3. O6cnyxuBaHue u peMoHT HebonbLumx Y13 yacto TpebyeT ussneuenus YN
LIeNIMKOM U3 KOHCTPYKLMK, B KOTOPOI OHWU YCTAHOBMEHbI, U nepemeLleHus Y3 ¢ mecta yCTaHOBKU, TOrAA Kak
npu peMmoHTe Gonblumx YIS npoBoAUTCA 3aMeHa BHYTPEHHUX KOMIMOHEHTOB YT13.

Mpu noaknioueHun b k YMNS, obcnyxmBaHUe U PEMOHT KOTOPbIX MOXET NoTpe6oBaTb M3BReYeHus u
nepeMeLleHuns YIS, cneayer UCnonb3oBarb OAMH U3 CNeyioLMX BapUaHTOB KOHCTPYKLMM U pa3MeLLeHns
BbIKMIOYaTENA-pasbegMHUTENS:

a) pacnonoXeHHbIN pAAoM, PU3UYECKU OTAENEHHbIN BbIKIIOYATENb-Pa3beaUHUTEND;

b) BbIKNtOYaTENb-PA3bLEAUHNTEND, KOTOPbIA MEXAHUYECKM coeanHeH ¢ YT n no3sonsier ussnekarb YINd
U3 CeKUMU BMECTE C BbIKIIOUaTeNeM-pasbeuHuTenem 6e3 pucka nopaKeHUsi ANeKTPUYECKUM TOKOM;

C) BbIKNIOYaTENb-Pa3beAMHUTENb, Pa3MELLEHHbIA BHYTpU Y3, npu 3TOM CpeCTBa OTKITIOYEHUS U OTCO-
eauHeHus Y3 He no3BonsioT NPOBOAUTL PAabOThI NPU 3AMKHYTOM MOMNOXEHUM BbIKMIOYaTENSi-pasbeuHUTE-
ns, T0 ecTb YMN3 MOXET ObITb OTKPLITO UAKM M3BINEYEHO TONLKO NMPU PA3OMKHYTOM MONOXEHUU BbIKIIOYaTens-
pasbeauHuTens;

d) BblKnoYaTenb-pa3beaMHUTENb pasmeLleH BHYTpu YT, npu STOM CpeacTBa OTKIMIOYEHUS U OTCoeau-
HeHus Y3 He no3BONsAIOT NPOBOAUTL PaboThl 6€3 NPMMEHEHUs1 cneumanbHOr0 MHCTPYMEHTA, U Ha HUX Ha-
HEeCeH YETKO BUAMMBIN NpegynpexaaloLwnii 3Hak unu Haanucb «oja Harpyskom He BKIIOYaTb/OTKIoYaTby .

Mpu nogkroveHnn ®b k YIS, peMOHT KOTOPbLIX OCYLLECTBISIETCH 3aMEHON KOMIMOHEHTOB, BbIKIIO4a-
Tenb-pasbeauHUTENb AOIMKEH ObITb YCTAHOBMNEH TakuM 00pa3om, utobbl obcnyxwmBanue Y3 (3ameHa 6no-
KOB, 3aMeHa BEHTUNATOPOB, YNCTKA (PUNLTPOB U T. N1.) ObINO BO3MOXHO 6€3 pucKka nopa)keHUst ANEKTPUIECKUM
TOKOM. Bbikniouatenb-pasbeamHuTens MOXET ObiTb YCTAHOBMEH B 06uien obonouke ¢ Y3 (kopnyc, wkad,
crneynomeLLeHne n T. n.).
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8.3 MoHTax annapaToB 3aluTbl

TpeboBaHWUs K MOHTaXy annaparoB 3aLmMTbl OT CBEPXTOKOB npuBeaeHsl B 6.3.1, 6.3.6.
TpeGoBaHNA K MOHTaXy OCTarbHbIX aNNapaToB 3alWuThl NPUMBEAEHbI B COOTBETCTBYIOLLIMX UX NMPUMEHe-
HUIO NYHKTaxX pasgena 6 unm HacTosiLero pasaena.

8.4 MoHTax cuctem 3aszemrieHUs, ypaBHMBaAHUA NOTEHLMAJNIOB U CUCTEMbI MOJIHME3aWMUTbI

MoHTax cuctemM 3asemneHus u ypaBHUBaHUS NOTEHUMANOB NPOBOAUTCA B COOTBETCTBUM C 6.6.
MoHTax cucteMbl MONMHUE3ALLMUTHLI NPOBOAUTCA B COOTBETCTBUM C6.6. N 6.7.

8.5 MoHTax npoBoAaKu

8.5.1 O6wme nonoxeHus

Kabenu n npoeoaa A0mkHbI ObITh 3akpenneHbl TakuM 06pa3om, 4uTobbl MX CBOMCTBA U TPpeBOBaHUA K UX
YyCTaHOBKe 06ecneyunBanmchb B TeYEHUE 3aABNEHHONO cpoka Cnyxobl Ob.

MpeanouTUTENBHO BLIMOJTHEHME HENPEPbLIBHOW NPOBOAKM MEXY ABYMSsI COEAUNHSIEMbIMW KOMIMOHEHTaMM
®B. B cnyyae coeguHeHus kabenei u NnpoBOAOB Takoe COEAUHEHUE AOMKHO ObIiTb BLIMOMHEHO C MOMOLLBIO
cneumnanbHbIX COeUHUTENbHBIX YCTPOWCTB, @ NPOYHOCTHLIE, U30NALMOHHDLIE U AMEKTPUYECKNE XapakTepPUCTHU-
KM TaKkoro COeAMHEHNs AOMKHbI ObITb HE XyXe, YeM Y HenpepbIBHOTO kabens (npoeoaa).

BeinonHexnne nposogkn B B AOMKHO NPOBOAUTLCA TaK, YTOOLI MUHUMU3UPOBATL BEPOSATHOCTb KOPOT-
KMX 3aMblKaHWIn MEXAY TOKOMPOBOAALLMMUA NPOBOAHUKAMU U 3aMbIKAHWIA HA 3EMITIO.

HeobxoanmMO MPOBEPATb HAAEXHOCTb U MPABUMILHOCTL MOMIAPHOCTU COEAMHEHUN NPU MOHTaxe Ans
YMEHbLLEHUA pUCKa 3aMbIKaHWI N BO3HUKHOBEHUA AYT NPU MOHTAXe, caaqe B 9KCNyarauuio, npu akcnnyara-
Lumn 1 06CnyXBaHUW.

Kabenu v npoBoaa AOIKHbI ObITh 3aLLMLLEHBI OT OCTPbIX KPOMOK KPENMEHUI U 3aLLUMTHBIX KOHCTPYKUUA.

B kauecTBe OCHOBHOrO cnocoba KpenneHusa He CneayeT NPUMEHATb KabenbHble CTSHKKU, €CIU TONMbKO UX
CpOK cny>0bl HE PaBeH UNK NpeBbILLAET CPOK CNyxObl B UNKU NNaHOBLIM CPOK 0GCNY>KUBAHUS.

MpumMmevyaHune — Merannuueckne kabenbHele CTAXKA MOFYT UMETh OCTPble KPOMKH, KOTOPHLIE MOJ, BO3AEACTBU-
€M BeTpa co BpeMeHeM MOryT noBpeauTs kabernk (nposoa).

Oco60e BHUMaHUEe cneayet yaenaTb 3alyure NpoBOAKU OT BHELLUHUX BO3AEUCTBUNA.

Kabenu n npoBoaa AOMkHbI ObITh 3aKkpenneHbl Tak, YTobbl OHM HE MOABEpPranucb yCTanoCTHOMY BO3-
OEeNnCcTBUIO BETPA UMK CHera.

UT06bl 3Ha4YEHME NEpeHanPsXEHNA CBOAUNOCL K MUHUMYMY, BCE COEAUHEHUS, B TOM YUCNE COeAUHEHUS
annaparoB 3aLLUTbl, AOSDKHbI OCYLLECTBAATLCA NPOBOAHUKAMU MUHMMANbLHO BO3MOXHOW ANMHBI.

Mpoknaaka AnuHHLIX kabenen (Hanpumep, BbixoaHoro kabens ®b anuHoin Gonee 50 M) gomkHa ObITb
OCyLLIECTBMNEHA OAHUM U3 CNOCOBOB:

- B 3a3eMIeHHbIX MeTannu4yeckux Tpybax, rubkux pykasax unu kopobax;

- B 3emne (C NpMMeHeHneM He06X0AMMON MEXaHUYECKON 3aLLMUTDI);

- C MEXAHMYECKOW 3aLMTON, Takke 06ecnedmBaloLLEei aKkpaHUpoBaHue.

Takas npoknagka AnuHHbIX kabenen obecneunBaeT akpaHMpoBaHue kabenei oT MHAYLMPOBAHHLIX ne-
peHanpsKeHWin U NPENsTCTBYET PacnpOCTPAHEHUI0 UMNYIILCHLIX NepeHanpsxeHuin Gnarogapsa yBeNMYEHUIo
MHAYKTMBHOCTW. [Npu Takomn npoknaake AoMmkHbl ObiTb NPUHATLI MEPLI ANA ApeHaXa Yepes BoAocOpoChl BOAb,
KOTOpasi MOXET NONacTb UMM CKOHAEHCMPOBATLCA B Tpybax unm xenobax.

Ecnu npoknagka AMMHHLIX kabenen He oCyLLecTBNEHa OAHMM M3 yKa3aHHbIX CNoco6OB, OHU 4OSKHbI
ObITb CHabXxeHbl Y3UIT.

MoHTaxx npoBogkn ®b pomkeH orBevaTb TpeGOBaHUSIM HACTOSILLErO CTaHAaapTa M TpeGoBaHWSAM Bbi-
NONHEHUS NPOBOAKM, YCTAHOBNEHHLIM B [3] M kOMNnekce craHaapToB [4], unu BLINOAHEHNE NPOBOAKN AOIHKHO
NPOBOAUTLCS B COOTBETCTBUM C PEKOMEHAALMUAMU M3rOTOBUTENEN. BbINONHEHUE NPOBOAKM AOMKHO OTBEYATb
Haubonee XeCTKOMy BapuaHTy TpeboBaHui.

8.5.2 MNetnu npoBOAKKN

Bce npoBoga u kabenu B ®B pomkHbl ObITh NponoxeHsl 6e3 06paszoBaHuA netesnb, 4TOObI Nnowaab
KOHTYPOB Oblfla HAMMEHBbLUEN.

TokonpoBoasiLume kabenu (Nposoaa) cneayer ycraHaBnueaTb Takum 0bpa3oM, YTo6bl NONOXKUTENBHBIE
U oTpuuaTenbHble kabenu ObinK yNnoXeHbl NapannenbHO U HaxoaMNUCh B CBsi3ke Be3 o6pa3oBaHMA NeTenb.
Mpumep ycTaHOBKM Moka3saH Ha pucyHke 13. [laHHoe TpeboBaHMe HEOOXOAMMO B TOM YUCHE ANSI CHUXEHUSA
BEINUYMH NEPEHANPSIKEHUSA, BbI3bIBAEMbIX FPO30BLIMM pa3psaamMm.
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TpeGoBaHue ycTaHOBkU kaGenei U NPOBOAOB B CBA3KE TAKKe PaCNPOCTPAHAETCA HA BCE 3a3eMnsioLLne
NPOBOAHUKMW, NPOBOAHUKU CUCTEMBI YPABHUBAHMSA MOTEHLMANOB. OHW AOSDKHBI ObITh MPOMOXEHBLI KAK MOXHO
6nuKe K NONOXMTENLHOMY M OTPULIATENBHOMY TOKONPOBOAALLMM Kabensam (MpoBogam), U MeXay HUMK U TO-
KOMPOBOAALMMMU NMPOBOAHUKAMU JOSMHKHO ObITh 0GECNEYEHO BLICOKOE CONPOTUBIIEHHE.

ET |

TbinbHas ctopoHa ®M

KoMmyTaumoHHas
kopobka PM

O6paTHblit NPOBOAHUK

PucyHok 13 — Mpumep npoknagku NpoBoAKN OOTOSNEKTPUHECKONR LienoYvkn
C HaMMeHbLLeW NnoLlafbro KOHTYpa

8.5.3 MoHTax npoBoAKU (POTOINEKTPUYECKUX LIeNOYeK

Mpumep MOHTaXka NPOBOAKU (POTOSNEKTPUYECKON LIENOYKM NMoKasaH Ha pucyHke 13.

B Tex cnyyasx, koraa nposojka hoTOINEKTPUYECKUX Lienodek mexay ®M He sawmiieHa kopo6om, Tpy-
©oW Mnu MHOM 0BGONOYKON, B JONONHEHME K 06LwmMM TpeboBaHusaM K npoBogke ®M oHa JOMmKHa COOTBETCTBO-
BaTb cnegywwmm TpeboBaHusaMm:

- kabenu AomKHbI ObITb 3aLUMLLEHbI OT MEXAHUYECKUX NMOBPEXAEHWN;

- kabenu BO BBOAAX AOMXHbl ObITb 3aaTbl TakuM o6pasom, 4ToObl NPeaoTBpPaTUThL BLICBOBOXKAEHME
NPOBOAHWKOB U3 COEAVNHEHNS U YMEHbLUWTL BO3HUKAIOLLEE HaTsKEHUE.

8.5.4 MoHTaxX NnpOBOAHUKOB B COeAMHUTENbHbIX KOPOOKax

Mpn coeaMHeHnn NPOBOAKN B COEAUHUTENbHBIX KOPOBOKaxX AOMKHbI ObITh BLINOMHEHLI CrieaytoLue Tpe-
OoBaHus:

- MNpu BBOAE B COEAMHUTENBHYIO KOPOOKY Kabenei v NPOBOAOB, KOTOPbIE MPOMOXEHbLI HE B 3aLUMUTHbLIX
KOHCTPYKLMAX (KOpoB, Tpyba, MeTanM4eckuii pykas u T. n.), TpebyeTcsa yCTaHOBKa BBOAHbLIX YCTPOICTB, 00e-
CMNEYMBAIOLLMX CHATUE HATSHKEHUA (Hanpumep, CanbHUKOB C BTYNKOW, kabenbHbix BBOAOB). cnons3oBaHue
TaKkux BBOLHbIX YCTPOWCTB NPEAOTBPALLAET paccoeanHeHne NPOBOAHUKOB B COeAMHUTENLHON Kopobke.

- Mpu npumeHeHnn BBOAHBLIX YCTPOMCTB UX YCTAHOBKA HE AOMKHA HapyLiaTk cTeneHb 3awmTol (IP) kop-
nyca coeiMHUTENbHOW KOPOOKM.

n puMedaHune — Bo Bcex cny4vaax BepOATHOCTU KOHAeHCaUuWn BOAbl BHYTPU COeAUHUTENbHbIX Kopo60K He-
obxogumo MPUHATL Mepbl ANA CTOKa HaKaI'IJ'II/IBaIOLLleVICH BOAbI.

- B b ¢ MakcumanbHbIM Hanps>xkeHuem, cooTBeTCTByoWMM Knaccam B u C (oM. Tabnuuya A.1 npu-
noxenusi A), B cny4vasx, korga nobon o6paTtHbIii NpoBOAHKUK (CM. NpUMEp Ha pucyHke 13) npoxoauT yepes
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KOMMYTaUWOHHbIE U/MIN COEANHUTENbHbIE KOPOOKMU, Takoi 0BpaTHbIi(e) NPOBOAHUK(M) AOMKEH(HbI) GbITh
BbINONHeH(bl) kabenem ¢ ABONHON M30MnsALMEN, U 9Ta ABOHAaA N30NAUMA AoIkHA ObiTb 06a3aTenbHON NO BCeit
ANMHEe NPOBOAHMKA, B TOM YMCIE B KOMMYTALMOHHBIX M COEAUHUTESbHBIX KOpoBKax (To ecTb 9To TpeGoBaHue
OOMKHO ObITb COBNIOAEHO BO BCEX COEANHEHUSAX).

- Mpu BBOAE B COEANHUTENLHYIO KOPODKY NPOBOAHMKOB OT HECKONLKUX (hOTOINEKTPUYECKUX TPYNN UM
hOTOBMNEKTPUUECKUX LIENOYEK OHWU AOIMKHbI ObiTh CrPYNNUPOBaHbLI MM MAPKMPOBaHbI NONAPHO TaK, YTOGLI no-
NOXUTENbHbIE U OTPULIATENbHbIE MPOBOAHWKW OAHON Lienu Gbiin Nerko oTNMYMMbI OT APYruX nap.

- OnsA yMeHbLUEHNA BEPOSATHOCTU BO3HUKHOBEHUA AYrW MEeXAy NPOBOAHUKAMU B COEAMHUTENbHBIX KO-
pobkax Be3ae, rae BO3MOXHO, JOIDKHO ObITb BLINOSTHEHO pa3aeneHne noroXMTENbHbIX U OTPULATESNbHbIX NPO-
BOAHWKOB.

9 MapkupoBka

9.1 O6wue nonoxeHus

Ha kaxxgom komnoHeHTe ®b gomkHa GbITb HECMbIBAEMAs, YeTkas U pa3bopunBasi MapkMpoBKa M3roTo-
BUTENSA B COOTBETCTBUM C TPEOOBAHUAMMU, YCTAHOBMNEHHBLIMU CTaHAApTaMK1 AN KOHKPETHOTO 060pyA0BaHuS,
coepxallasn kKak MUHUMYM:

- HaUMEHOBaHWE UMK TOBAPHbIN 3HAK NPOU3BOAUTENS;

- TAM UK HOMEP MOAENY;

- CepuiiHbIN HOMep;

- MOMAPHOCTb KNEMM UMK NPOBOAOB (A0NYCTUMO LBETOBOE 00603HAYEHUE);

- KIacc anekTpoobopyaoBaHuA B cooTBeTcTBUMN C FTOCT IEC 61140 (Npn Hanuuum).

Takke Bce KOMMNOHEHTbl OB u $b B uenoMm aomkHbl ObiTb CHAGXeHbI MApKUPOBKOW B COOTBETCTBUU C
TpeboBaHMAMM HACTOALLEro CTaHAapTa, CTaHAAPTOB HA YCTPOMCTBA, NPOBOAKY (POTOINEKTPUUECKUX CUCTEM,
TpeboBaHuaAMU kOoMNnekca ctaHaaptos [4] u [3]. MapkupoBka aomkHA ObiTb BbINOMHEHA HA PYCCKOM Si3bIKe,
C UCMONb30BAHMEM POCCUMCKMX 3anpeLLaoLuX U NpeaynpeXxaatowmx 3HakoB M Haanucei. JlonyckaeTcs uc-
nonb30BaHME NATUHCKMX OYKB M aHIMUINCKMX CNOB, €CNK 3TO CTAHAAPTU3OBAaHHbIE, 0BLLENPUHSATBIE, NOHSATHBIE
oGosHaveHus, Hanpumep U, .

Ha mapkupoBke 1 B AoKymeHTauunm 0603Ha4YEeHWe NapaMeTpoB AOMMKHO COOTBETCTBOBATL pasaeny 5.
Mpu narotoeneHun ®b ansa akcnnyarauuu 3a pybexxom gonyckaercsa 0603Ha4eHue B COOTBETCTBUU CO CTaH-
aapramm MOK.

9.2 Tpe6oBaHMA K 3HaKaM

Bce 3Haku, ycraHaBnuBaemble B OB, AOMKHbI OTBEYATb CNEAYOLWMM TpeGoBaHUAM:

- cooTBeTcTBOBaTb FOCT P 12.4.026 v Apyroi HOPMaTUBHON JOKYMEHTaUUK;

- ObITb YETKMMM U HECMbIBAEMbIMMU;

- BbITb PaA3NUYMMbIMK C PACCTOSAHUS HE MeHee 0,8 M, eCni MHOE He YCTAHOBMEHO B APYrMX HOPMAaTUB-
HbIX JOKYMEHTaX;

- ObITb YCTaHOBMEHbI B HAnGonee 3aMeTHOM U oBpariatoLiem Ha cebs BHUMaHUe MECTE, eCu HET cre-
LuanbHbIX TPEGOBaHUN ANA KOHKPETHOTO KOMMNOHEHTA;

- ObITb U3rOTOBNEHbI U 3aKpenneHbl TakuM 06pasom, YTOObl UX YNTAEMOCTb COXPaHANACh Ha NPOTSHKe-
HWM BCETO CpoKa CryxObl TOro kKoMrnoHeHTa ®B, Ha KOTOPOM OHW YCTaHOBIIEHI;

- oTBe4arb TPeGOBaHUSIM 3PrOHOMMKM;

- ObITb MOHATHLIMKM 06CHYXMBatOLLIEMY NEPCOHANY W UHBIM NULIAM, KOTOPbIE MOTYT NMPOBOAUTL OCMOTP W
paboTel ¢ ®B, B TOM 4ncne cobcTBeHHUKY OB B YacTu, BXOASLLEN B €10 KOMMNETEHLMIO;

- COOTBETCTBOBATb TPEOOBAHMAM K NOXaPHOW WHDOPMaLMK.

MpuMepsbl 3HaKOB NpUBEAEHbI B MPUMOXEHUM F.

9.3 O603HaveHue oroanekTpuueckon 6atapem

B uensax obecneveHnsa 6e30nacHOCTU nepcoHana pasnuuHbix cnyo (oBcnyxuBatoLero nepcoHana,
oneparTopoB, MHCNEKTOPOB, TEXHUKOB pacnpeaennTenbHbIX ceTer 00LIero Ha3HadeHus, cnyxo 6bicTporo pe-
arnpoBaHus 1 T. M.) BAXHO NPeaynpeanTb UX O HANMYUKM Ha 0ObEKTE, HanpUMep 34aHun, POTOINEKTPUYECKO
Oarapewu.

3HaK, aHamnorMyHblil NPUBEAEHHOMY Ha pUCYHKe F.1, JOmKeH ObiTh YCTAHOBMNEH:

- B MecTe pa3mMeLleHusa ¢b;
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- B MECTE YCTaHOBKM W CHATUSI MOKa3aHWii M3aMeputenbHbiX NpubBOpoB (B TOM YMCNE CYETYMKA), B
MeCcTe YCTaHOBKW NaHenu UHAMKauuu W/WNW ynpasneHusi, eCrim OH YCTAHOBIIEH HA PacCTOAHUM OT MecTa
yCTaHOBKU OBb;

- B MECTe pasmMeLleHusi 060pyaoBaHMA KOHTYpa NnoTpebneHust poTOdNEKTPUYECKOW CUCTEMbI UMK pac-
npeaenuTENbLHOro LWMTa, K KOTOPbLIM NogseaeHo nutaHue ot YI3;

- BO BCEX TOUKaX OTKJIOUEHUSI BCEX UCTOYHUKOB NMUTAHUS.

Ha mecTte yctaHoBku OB gomkHa ObITh pasmeLLeHa UHCTPYKUUS 0 cnocoBax aBapuitHOrO OTKITKOUEHUS.

Ha mecte ycraHoBku ®B gomkHa GbITh pasMeLLeHa anekTpMYeckas MOHTaXHAA Cxema.

9.4 MapkupoBka (hOTOINEKTPUYECKMX MOAYIEN

Ha &M gomkHa ObiTb MapKMPOBKA U3rOTOBUTESNS, COOTBETCTBYIOLWAA TpeboBaHusam 7.2.

Ana ®M ¢ Hanps)keHueM X0rocToro xoaa soiwwe 50 B u/unu &M, paccyMTaHHbIX HA MakCUMarbHOe Ha-
NpsKeHUe POTOINEKTPUHECKON CUCTEMbI Bbilwe 50 B, o6si3aTenbHO Hanu4yue 3Haka [Hanpumep, NOKa3aHHOro
Ha pucyHke F.3 a)], npegynpexxaatooLero 0 pucke NOpaKeHMA SreKTPUYECKUM TOKOM, CO CTOPOHbI NpUcoean-
HEeHUA BHeLWHUX kabeneii (NpoBOAOB) HA CAMOM BMAHOM MECTE.

Ha komMyTaumoHHbIX KOopobkax aomkHa ObiTb MapkupoBka B cooTeerctBuM ¢ [OCT P 56981
(MOK 62790:2014).

9.5 MapkupoBka coeguHUTENIbHbIX KOPOOOK

Ha coeanHutenbHbix kopobkax OB, POTOINEKTPUYECKMX LENOYEK U (POTOANEKTPUYECKUX Fpynn AOIHKEH
ObITb YCTAHOBMEH Npeaynpexaarowmin 3HaK, aHanornyHbIi NPMBEAEHHOMY Ha pucyHke F.2 «ConHedyHas ycra-
HoBKa. MOCTOSAHHbIN TOK». Ha coenHMTENbHBIX KOPOBKax AOMKEH ObiTb YCTAHOBNEH NPEAYNPEXAAIOLLMIA 3HAK
«Moa HanpsbkeHMeM Npu ocseLLeHuny u/unu, Hanpumep, «Ctoi! Hanpsxenue» [cm. pucyHoku F.3 ¢) u F.3 d)].

9.6 MapkupoBKa annapaToB U yCTPOUCTB KOMMyTauumn

9.6.1 O6LMe nonoxeHus

Ha Bce annapatbl U yCTPOCTBa KOMMYTaLUKU JOMKHO ObITb HAHECEHO BykBeHHOEe n/mnu Ludposoe 060-
3Ha4yeHune, COOTBETCTBYylLEe 0D003HAYEHUIO AAHHOMO annapara/yCTpomMcTBa Ha OOLLE MOHTAXHON Cxeme,
anekTpuyecknx cxemax ®b n hoTosanekTpUIeCcKon CUCTEMBI.

Ha annaparax u ycTpomMcTBax KOMMYTaLuu U BCEX COeAMHEHUsIX kabenen (NpoBoaoOB) AOMMKEH ObiTb
yCTaHOBMEH npeaynpexaaiowmii 3Hak «llog HanpsbkeHUeM npu oCBeLLeHuu» u/unu, Hanpumep, «Ctoun! Ha-
npsxxeHune» [pucyHku F.3 ¢) n F.3 d) cooTBeTCTBEHHO].

MNonoxenusa «Bkn.» u «OTKN.» AOMKHbI ObITb ICHO 0003HA4YEHbI HA BCEX annaparax u yCTponcTeax
KOMMYTaLUK.

Ha annaparax u ycTpoMCTBax KOMMYTaLMK, HE PACCYUTAHHBIX HA OTKIIOYEHME NOA Harpy3kon (Hanpu-
Mep, pasbeMax, NpeHasHauYeHHbIX TONbKO Ans MoHTaxa ®M Ha MecTe yCcTaHOBKM), AOMKEH ObITb yCTaHOB-
neH 3Hak «Mog HanpsbkeHuem! He pasveanHaTb» (CM. pucyHoK F.4) unu 3Hak «Moa Harpy3kon He BknoyaTh/
OTKNKo4aTby [CM. pucyHoK F.3 b)].

9.6.2 BoiknouaTens — pasbeAuHUTENDb (hoTOINEKTPUUECKOU GaTapen

Boiknioyartens — pasbeauHutens ®B aomkeH 6biTb 0603Ha4YEH 3HAKOM, PACMONOXEHHBIM B 3aMETHOM
MecCTe PsAOoM C BbIKIioYareneM-pasbeauHuTenem (Npumep 3Haka cM. pucyHok F.5).

B Tex cnyyasix, korga aAns otkniodeHusa b ot YN tpebyerca ycTaHOBKA HECKONbKUX pasbeauHUTENEN
UNW BbIKMIOYaTenen-pasbegMHUTENEN, HA HUX AO0IMKHA ObiTb YCTAHOBNEHA NPeaynpexaalowas MapkupoBka,
yKasblBaloLLas Ha HeobX0AUMOCTb OAHOBPEMEHHOTO CpabaTbiBaHUA U OTKNIOYEHUA BCEX BbIXOAOB ANs OT-
knovexns ¢b.

Ecnu Kk KOHTYpy noTpebneHnsa noAKNoYEHO HECKONLKO OTAENbHLIX B 1, COOTBETCTBEHHO, UCNONL3YET-
CAl HECKONbKO pasbequHUTENEN UMK BbiKNoYaTeneli-pasbeauHuTENEn, ANA KOTOPLIX CnapeHHoe cpabarbiBa-
HWe He NPeayCMOTPEHO, AOMkKHA ObiTb YCTAHOBIIEHA MapKMPOBKA, NPeayNPexXaalowas 0 Hanu4YMmn HecKosb-
Kux pOTOIMEKTPUYECKMX UCTOYHUKOB NOCTOSAHHOIO TOKA, OTKMIOYaeMbIX N0 OTAENbHOCTU, U HeoBX0AUMOCTH
OTKIIOYEHUS1 BCEX pasbeUHUTENENR UNKU BblkniovaTenen-pasbeauuutenei ana 6esonacHol pabotel ¢ Ob u
oTcoeauHeHUst 000pyA0BaHUS.

9.7 MapKkupoBKa NpoBOAKU

MapkupoBKa NPOBOAKM SIBNSAETCS 06S3aTENLHON U BLINOSIHSAETCSA B 3aBUCUMOCTM OT (PYHKLMI KOHKDET-
HbIX NPOBOAHMUKOB.
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Bca nposoaka $b gomkHa ObiTb CHabXxXeHa YeTKON U HECMbIBAEMOIN MaPKUPOBKOIA.

Mapkuposka npoBoakn B b AomkHa ObITb BbIMONHEHA OAHMM U3 CMEAYIOLIMX CNOCOBOB:

1) mapkupoBka A0OmkHA ObITb HaHEeCeHa HEeNocpPeACTBEHHO Ha kabenb (MpoBoa) U GbiTh YETKOM U He-
CMbIBaEMOW;

2) npy OTCYTCTBUMW YETKOW MapKMPOBKW, HAHECEHHOW HENOCPEACTBEHHO Ha kabenb (NpoBoa), MapKu-
poBKa A0mkHa ObiTk BLINOMIHEHA NErKO PasnMYMMbIMU LIBETHLIMU AIPTbIKAMMW C HAAMUCHIO, aHANOTUYHOW NpK-
BeJeHHOW Ha pucyHke F.2 «ConHeyHan ycTaHOBKA. MMOCTOSIHHBINA TOK». ApPnblk1 AOMKHbI pa3MeLLaTbCs C UH-
TepBanom He Bonee 5 M B HOPManbHbIX YCIOBUAX UK C MHTepBanoM He Bonee 10 M Ha NPOroHax ¢ NPAMOii
BWAMMOCTbIO OT Aipfblka A0 SAPNbIKa;

3) npu ycraHoBke kabens B kopobax, Tpybax v T. N. MapkupoBKa AoSkHa GbITb 3aKpenneHa Ha BHELLHEN
MOBEPXHOCTU 3aLLUMUTHBIX KOHCTPYKLMIA C MHTepBanamu He Gonee 5 M.

Mpu BBOAE B COEAMHUTENBHYK KOPOOKY MPOBOAHUKOB OT HECKONMbKMX (POTOSMEKTPUYECKUX TPYNN UMK
hOTOANEKTPUYECKUX LIENOYEK OHM JOIDKHBI ObITb CrpyNNMPOBaHbl UMK NPOMapPKUPOBaHbI MONAPHO Tak, YTOOLI
NONOXUTENbHbIE U OTPULATENbHbLIE MPOBOAHUKM OAHOW Lienyn ObInu Nerko oTNMYUMbI OT ApYrux nap.

LiBeTHan mapkuposka TOKOMPOBOASALLMX NPOBOAHUKOB, 06s13aTenbHan Ans CUCTEM NOCTOSHHOIO TOKa B
cooTBeTCcTBUM ¢ MOK 60445:2010 [18], Ana dpoToanekTpu4eckmx cuctem He TpebyeTcs.

MpumevyaHune — [nNsA NOBLILEHUA CTOWKOCTH K YD-n3nyyeHuno poToanekTpudeckne kabenu obblYHO uMeloT
YepHbIW LBeT.

Mposoaa u kaBenu pasnuUyHOro TUna AOMKHbI UMETb Pa3HYIO, NErko OTAUYMMYIO MapKMPOBKY (Hanpu-
Mep, C NOMOLLbIO pa3HbIX APMLIKOB UMW NPUMEHEHUs kaberneil pasHoro LBETA).

9.8 MapkupoBKa CUCTEM 3a3eMJIeHUs, ypaBHUBAHUA NOTEHLMANOB U MONHUE3ALMUTDI

MapkupoBka NPOBOAHUKOB 3a3eMIIEHMA AOMKHA OTBeyaTb TpeboBaHum 9.7, a Takke TpeboBaHuAM,
ycTaHoBMEeHHbIM B FOCT P 50571.5.54 v [3]. MecTa npucoeanHeHUs 3a3e MNSoLUX NPOBOAHUKOB, 351IEMEHTbI
CUCTEM 3a3eMNEHNs [OMKHbI BbiTb 0G03HAYEHbI CUMBONOM _| .

10 JokymeHTauus

10.1 OOwwme nonoxeHus

KomnnekT 4okymMeHTOB HA ®B AOmkeH ObITb COCTaBNEH HA PYCCKOM A3bIKE U BKNOYATb:

- HasBaHWe, KOHTaKTHOe Nuuo, TenedoH, aapec/aneKkTPOHHbIN agpec opraHM3auun, BbINONMHABLLEN U3-
roTOBMEHUE, NPOEKTUPOBaHUE U MOHTaX ®B (ecnu NpoekTMpoBaHME N MOHTAX BbINOMHANA HE Ta Xe opra-
HMU3auus, KoTopas BbINOMHAMNA U3rOTOBMEHWE, NPOEKTUPOBAHUE UNU MOHTAX (POTOSNEKTPUUECKOW CUCTEMBI).
Ecnu 3a usrotoBneHue, npoekTupoBaHne nnm MoHtax ®b oreeyaer 6onee ogHON opraHM3aUuu, TO AOIDKHA
ObITb NPMBEAEHA YKa3aHHasA MHpOpMAaLMA O KaXA0N OpraHu3auum ¢ ONUCaHUEM CTENEHU ee yyacTus;

- TeXHU4YecKue xapaktepuctukn Ob, BKNouasa sHauyeHuUst BbIXOAHbIX napameTpoB b, ykasaHHbIX B 5.3;

- 3HayeHua 6a30Bbix NnapameTpoB Pb (cm. 5.1) u napaMeTpoB (POTOANEKTPUUECKUX KOMIMOHEHTOB (CM. 5.2);

- PYKOBOACTBO MO JKCMyaTauuu;

- nepeyeHb KOMMOHEHTOB ®b;

- NOMHbIE KOMMNEKTbl JOKYMEHTOB [1151 BCEX KOMMOHEHTOB, NPEA0CTaBNsIeMbl€ U3rOTOBUTENAMU KOMNO-
HEHTOB:

- macnopta u TEXHUYECKYIO AOKYMEHTaLuuIo;
- ceptudpukarsi;
- rapaHTuiiHble AOKYMEHTbI, BKNIOYaKOLWMe B TOM YUCne JaTy Havana rapaHTum U rapaHTUHbIA

CpOK;

- MOMHbIA KOMMNEKT CXeM U vyepTexen Ob (anNeKTPUYEeCcKyl0 MOHTaXKHYIO CXeMy W ApPYrue CXembl, Ha-
npumep, CXeMy nocrnegoBarenbHO-napannenbHbix coeauHenuin ®M, cxeMmy pasMmeLyeHusi n opueHTauum eM,
OYHKLMOHANMBHYIO CXeMy, CXeMy NPOBOAKU U pazMeLleHns M n komnoHeHToB PB, yepTexu U cneunduranmm
KOHCTPYKLMI, HAMPUMEP MOHTAXHbIX KOHCTPYKLIMIA, U CXEMbI UX YCTAHOBKU U T. A.);

- [aHHble 0 CUCTEMAX 3a3eMMNEHNSA U YPABHUBAHMSA NMOTEHLUANOB, MOMHWE3aLLUTbI /MU UHCTPYKLWUKX NO
3a3eMMEHNI0, YPAaBHUBAHUIO MOTEHLMANOB U MOMHKUe3awwmTe (Npu HeoGX0AUMOCTH);

- [OKYMEHTbI O N0BbIX BO3MOXHbIX MOKPLITUAX U T. M. UMN rapaHTUMW 3aLUMTbl OT NMOTOAHbLIX YCIOBUN;

- Tpe6GoBaHMs K KOMMNOHEHTAM KOHTYpa NnoTpebneHust hoTOBNEKTPUHECKONH CUCTEMBI (ECMN YCTAHOBMEHDI);

- MHCTPYKUMA MO MOHTAXY;
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- nepeveHb HEOBXOAUMBIX AMNst MOHTa)Aa UHCTPYMEHTOB M 000PYAOBAHUS;

- WHCTPYKLMK NO NPOBEAEHUIO UCMbITAHUIA NPU MOHTaXe, NPUEMO-CAATOUHbIX, MPOBEPOYHLIX U Nepuo-
ANYECKUX UCTbITaHWI, BKNIOYasa BCe COOTBETCTBYIOLLME MECTa NPOBEPOK U UCMbITATENbHbIE NPOLEAYpPbI, BKMIO-
yaroLue no KpanHenm mepe:

- N3MEPEHUs BbIXOAHbIX NapamMeTpoB hOTOINEKTPUYECKUX KOMNOHEHTOB U ®B B Lenowm;
- nposepky pabotocnocobHocTn OB;
- U3MEePEHUA NafeHUs HaNPSHKEHUA AN onpeaeneHnsa COOTBETCTBUA TpeboBaHUAM K MakCumarnb-

HO A0NYCTUMOMY NageHMIO HaNPsHKEHNS;

- NPOBEPKY LIENOCTHOCTU KOHTYPAa 3a3eMIIEHUS;

- pesynbrarhbl, NPOTOKOSbI U AOKYMEHTbI BCEX UCMbITAHWUI U MPOBEPOK, HAYMHAA OT UCTILITAHWUIA NPU MOH-
TaXke, TUMOBbLIX UCMLITAHUIA U MPUEMO-CAATOUYHbIX UCMLITAHUN;

- NepeYeHb 3anacHbIX YacTeu;

- AaHHble 0 BO3MOXHOCTW MPOBEAEHUS JNOOLIX CTPOUTESNbHBIX U UHBIX CTOPOHHKUX PaboT, KOTOpblE MOryT
okasarb BnusiHwe Ha ®b (Hanpumep, paboThl Ha KPLILLIE, UCMONbL30BAHKUE 3EMIM MOA KOHCTPYKUMsIMKU C OM U T. n.);

- TpeboBaHusi k kBanudukauum obcnyxmBaroLLErO NepcoHana;
yKasaHue Ha MecTononoXeHue npeaynpexxaatoLmx 3HakoB U Hagnucen;

OaHHbIE O CPOKe CNy»Obl;
rapaHTUiHble JOKYMEHTbI;

- WHCTPYKLMIO MO BLIBOAY M3 9KCMNyaTaumum n yTunusauuu.

Bcs Heobxoaumasa nHdopmaumsa no ycraHoBke, (DYHKLUMOHUPOBAHUIO U OBCNY>XMBAHMIO U T. M. AOMKHA
ObITb HEMOCPEACTBEHHO BKIIOYMEHa B COOTBETCTBYIOLLME JOKYMEHTbI 6€3 CChINOK Ha cneuudmKkauum usaenui
WU UHCTPYKLUMUM M3TOTOBUTENEN OTAENbHbLIX KOMMOHEHTOB, Aa)KE €CNW OHWU BKIKOYEHBI B MOCTABKY.

Ecnn ®b BkntoyaeT KOMMOHEHTbI, CneymanbHO paspaboTaHHble U U3rOTOBMNEHHbIE ANA AaHHoW ®b, B
AoKymeHTauum b gomkeH ObiTb OTAENbHBIA CMIMCOK TAKMX KOMMOHEHTOB, a TakXKe AOKYMEHTbI, NOATBEpXKaa-
OLLME UX MPUTOAHOCTL AN UCMONb30BaHUSA, Pe3ynbTaTbl MCNbITAHUIA U rapaHTUW U3TOTOBUTENS.

MpuMedvaHune 1 — Ecnu AOKYMEHTbI COCTaBSIOTCA cpa3y Ha (PpOTOSNEKTPUYECKYIO CUCTEMY B LIENIOM, B TOM
yucre ecnu cucTemMa NpefcTaBnsaeT coboi (SBNSETCH YacTbio) YCTPOWCTBA, BHIMOMHSIOWETO Apyre (yHKLMKM, TO yKa-
3aHHble JOKYMEHThI U JaHHble MOTYT BXOAWUTL TOMBKO B COCTaB 0GLEeAUHEHHO! JOKYMEHTaLMU Ha OTONEKTPUHECKYIO
cuUcTemy.

MpuMmedvaHune 2— [Ona Hebonblumx OB, aKkcnnyaTauma KOTOPbIX He TpebyeT NOCTOAHHOIo NPUCYTCTBUSA KBanu-
duumpoBaHHoro obcnyxuBaloLLero nepcoHana, CocTaBnAeTcA OTAeNbHOe CoKpaLleHHOe PyKOBOACTBO MO SKCnnyaraLuu,
BKItovaroLLee HeobxoauMble AaHHbIE U3 JOKYMEHTOB, NEPEHUCNEHHBIX B HacToAWeM nogpasgene. B Takom pykoBoacTee
JOMmKHO BbITk 4ETKO yKasaHo, kakue npoueaypbl 3anpeLlaeTcs NpoBoguTb 6e3 cooTBeTCTBYOLWEN KBanudukaLmn.

MpuMmevyaHne 3 — B 3aBUCUMOCTM OT MOLYHOCTH, KOHCTPYKLMK W UCMONHEHNA DB JOKyMEHTaLUsi MOXET He
BKSIHOMATb YaCTb U3 yKa3aHHbIX CXeM, HaMpuMep, CXeMy(bl) pasMmelLeHns u opueHTaumn OB Ans nepeHocHbIX OB U T. n.

10.2 PykoBOACTBO NO 3KCAnyaTauuun

PykoBOACTBO N0 3KCNyaTauumu AOIHKHO BKNOYaTh:

- NOpAAoK HOPManNbHOro oyHKUMoHMpoBaHus $b;

- MHCTPYKUMIO no 6e3onacHomn akcnnyaraumm ¢b;

- pekoMmeHayemble rpacduku obcnyxmsanua OB (B Tom uncne yuctku eM);

- UHCTPYKLUIO NO TEXHUYECKOMY OGCNY>MUBAHUIO;

- UHCTPYKLMIO NO 3aMEeHE KOMMOHEHTOB;

- CMUCOK UHCTPYMEHTOB, NPUCNIOCOONEHWI U MaTepuanos, UCNONb3YeMbIX NMPU 0OCNY>XUBaAHUMK;

- PYKOBOACTBO NO BbIABMEHMIO HEMCNPABHOCTEN, PACNPOCTPAHAIOLLEECA HA BCE KOMMOHEHTbI ®B;

- MHCTPYKLMIO MO YCTPAHEHUIO HEUCTIPABHOCTEN;

- NOpsAAO0K aBapUNHOTO OTKIMIOYEHUS;

- WHCTPYKUMIO NO paboTe B aBapuiHLIX CUTYaLMSIX, B TOM YUCNE MepPbI 3aLLMTbI U NOPAAOK paboTbl nog
HanpskeHneM.

B pykoBOACTBO MO BLIABMEHMIO HEUCNPABHOCTEN N MHCTPYKLUIO NO YCTPAHEHUIO HENCNPABHOCTEN [0Sk-
Hbl ObITb BKNIOYEHbI NpoLeaypbl AUArHOCTUKU U PEMOHTA, KOTOPbIE MOTYT GbiThb BbIMOMHEHbI U3FOTOBUTENAMU
KOMMNOHEHTOB 1 usrotoputenem ®b. [lomkHo ObITb YETKO Pa3rpaHMYEHO U YKasaHo, Kakue npoueaypbl 40SHKHbI
BbINONMHATLCA TONLKO U3FOTOBUTENSIMU KOMMOHEHTOB, TONbKO u3rotosuteneM ®b u/mnu keanupuumposaHHbIM
NepcoHarnom u kakue npoueaypbl MOryT ObiTh BbINOMHEHBI Nonb3oeaTteneM (snagensuem ®b) (ecnu b mo-
XKET IKCnnyaTupoBaTbCst 6€3 NOCTOSIHHOTO 06CNYXMBAIOLLErO NEPCoHana).
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10.3 dneKTpuyeckKass MOHTaXKHasi Cxema

SnekTpuyeckas MOHTaXKHasA CXeMa AOJDKHA BKIIOYaTb BCE AMEKTPUYECKMe KOMNOHEHThI ®b.

3nekTpu4eckas MOHTaKHAA CXeMa JI0MiHA CONPOBOXAaTLCS TEKCTOBOW WHAOPMaLMER, BKIIOYAOLLEN
KaKk MUHMMYM cneayiowme obLme AaHHbie:

- TN ¥ Konnu4ecTso ®M;

- KONMMYECTBO POTOSNEKTPUHECKUX LieNoYeK U KonmyecTBo $M B hOTOBNEKTPUHECKON LIEMOYKE;

- KONM4ecTBO (POTOIMEKTPUYECKMX IPYMN KAKAOr0 YPOBHA U KONMMYECTBO (POTOINEKTPUYECKMX Lienoyek
B rpynnax KaXxgoro ypoBHS (ECNU OHWU UMEIOTCS).

MpuMevyaHue 1 — YkaszaHHble JaHHble NMPUBOAATCA ANS kaxgoro Tuna OM, ecnu B ®M ucnonbaytotess ®M
pa3HbIX TUMOB.

OnekTpuYeckasi MOHTaXKHas Cxema AO0IhKHa BKMoYaTh CMEAYIOWME XapaKTepUCTUKM KOMNOHEHTOB ®b,
0TAENbHO Kaxaon yactu ®b (poToanekTpuyeckne LENOYKU, POTOINEKTPUYECKME rpynnbl) U $b B Lenom:

- ceyeHue n mapka kabenei (NpoBOAOBY);

- TUM, 3HA4YEeHWe HOMMUHAMNbLHOIO TOKa W MeCTO pa3MELLEHUsi YCTAHOBIIEHHbIX annaparoB 3aluuTbl OT
CBEPXTOKOB;

- TUN U MECTO pasmeLLeHMs BnoKMpyoLWMX AMOA0B (NPU HanMuuu);

- TUN N MECTO Pa3MELLEHUS LUYHTUPYIOLLMX AMOAO0B (NPU Hanu4mu);

- TUN, 3HAYEHWe HOMUHAambHbIX NapamMeTpoB (TOK/HAMPSAXEHWE) U MECTO pasMELLEHWUA UHbIX YCTaHOB-
NEeHHbIX annapaToB 1 YCTPOICTB 3aLLUTHI;

- TUN, 3Ha4YEHME HOMUHAaNbHbIX NapamMeTPOB (TOK/HAMPSHKEHWUE) U MECTO pasMeLleHUs YCTaHOBNEHHbIX
annapaToB U YCTPOWUCTB KOMMYTaLUU;

- TUN U MECTO pas3MeLLEHNst HepasbeMHbIX B npoLecce akcnnyarauum b coeanHnTenbHbIX YCTPONCTB,
HanpuMep, kabenbHbIX MydT (NpK Hanuuun);

- MeCTa HepasbeMHbIX COeAMHEHUN (MPU HANUuUK).

MpumevyaHue 2 — MNpu Hanuuuu B OB rpynn pasHoOro ypoBHs NPUBOASATCS OTAENbHEIE AaHHbIE ANl KaXA0ro
YPOBHS.

MoHTa)kHas cxema JOJKHA BKIIOYATb Creaylowme AaHHbIe 0 3a3eMNIEHUM, YPaBHUBAHUM NOTEHLUMATOB
1 MonHuesawmTe (NP HanuuuK):

- AaHHble 060 BCex 3a3eMnsoLLMX NPOBOAHUKAX U NPOBOAHUKAX CUCTEMbI YPABHUBAHUA NOTEHLMATIOB,
TOYKM MPUCOEANHEHUSA N CEYEHUS;

- [aHHbIE O FMABHOW 3a3eMIIAIOLLEN LWMHE (3aXKMME), a TaKKe 0 AONONHUTENbHBIX 3a3eMITAIOLLMX 3AKU-
Max 1 OTAENbHOM 3a3eMIAIOLLIEM anekTpoae (Npu Hanu4um);

- AaHHble 000 BCEX NOAKIMIOMEHUAX K CYLLECTBYIOLEN UM COGCTBEHHON CUCTEME MOMHUE3ALLMTDI.

3nekTpuyeckas MOHTaXXHasA CXeMa MOXET BKIIOYATb TAKXKE UHYI0 HEOOX0AUMYIO0 MHCOPMAaLMIO, Hanpu-
Mep, ANUHY NPOBOAHUKOB, kKabeneil, pacCTOAHUSA, CeYEHUs 3a3eMNSIOLLUMX YCTPOICTB U T. M., €CIIK OHA He Npu-
BefleHa Ha Apyrux cxemax, Yeprexax, BXOAALMX B AOKYMEHTALMIO.

Bcem kKOMNOHEHTaMm, NPUBEAEHHbIM HA MOHTAXHOW CXeme, AOIMKHO ObiTb NPUCBOEHO OyKBEHHOE UNU
6ykBeHHO-UMppoBOe 0603HaUYEeHNE, CKBO3ZHOE BO BCEX CXEMaX, KOTOPOe YKa3blBAaeTCsl HA MapKMPOBKE KOMNO-
HEeHTa B COOTBETCTBUU C Pa3fenom 9.
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Mpunoxexue A
(cnpaBouHoe)

Knaccudukaumsa OoTo3neKTpUYECKMX CUCTEM

Knaccudomkauma cpotroaneKkTpuyeckux cuctem

NO MakCUMAJSIbHOMY 3HA4Y€HUIO paboyero HanpsXeHUs
M Knaccbl npUMeHeHUAa POTOISNIEKTPUUECKUX MOoaY e

rOCT P 56978—2016

B Tabnuue A.1 npuBeaeHbl NpeaenbHble 3Ha4eHnss pabo4nx HanpsxeHnin OoTOINEKTPUUECKUX CUCTEM IS Kaxoro

Knacca.

Tabnwuya A1 — lpepenbHble 3Ha4EHUS HaNPSPKEHNS OTOANEKTPUHECKON CUCTEMBI

Mpepnensl paboyero HanpsxeHus, B
Knacc
cucTeMbl HanpsxeHne nepemeHHoro HanpsxeHue nepemMeHHoro HanpsikeHue noctosiHHOrO
Toka (achpeKkTrBHOE) ToKa (aMnnuTyaHoe) ToKa (cpeaHee)
A <25 <354 > 351 <60
(16) (22,6) (35)
B >25n<580 >354uns71 >60un <120
(>161<33) (>22,61<46,7) (>351n<70)
C > 50 >71 >120
(>33) (>46,7) (>70)
* B uensix knacca A MpU KOPOTKUX 3aMbIKaHUSX JONYCKAOTCA HanpsbkeHUs knacca B B TeveHue He Gonee 0,2 c.
MpumMevyaHne — 3HadeHus B ckobKax MCNONb3YOTCA NPY BLIGOPE NPOBOAOB M KOMMNOHEHTOB ANS YCTaHOBKU
BO BlaXHbIX YCNOBUAX.

MpumevyaHne — Hacroswasn tabnuuya sensercs obLmMM pyKoBOACTBOM MO KraccuduKkaLmmu HanpsxeHui, 6o-
nNee noapobHble cBefeHUsA NpuBeaeHs! B [1].

Knaccbl npuMeHeHUs1 pOTOINEKT pUUECKUX Moaynei

Knacc A: obmit gocTyn, onacHoe HanpsikeHue, onacHas MOWHOCTb. K 3ToMy Kraccy oTHOCATCA hoTo3nek-
TpU4eckne MoAaynu, KoTopble npefHasHadeHbl AN NpUMeHeHUsl B POTOINEKTPUYECKMX cucTemax ¢ pabouum Hanps-
XeHWeM NOCTOSAHHOro Toka Bhilwe 50 B unu MowHocThio Bhilwe 240 BT, B KOTOpbIX BO3MOXEH JOCTYN K KOMMNOHEHTaM
doToanekTpuyeckoii cucteMel. doToanekTpuieckue Moaynu, yaoeneteopsiowme TpebosaHusm TOCT P M3K 61730-1
n FOCT P MOK 61730-2 n TpeboBaHWsAM A@HHOMO Knacca NpUMEHEHUs, CHUTAIOTCA COOTBETCTBYIOWMUMU TpeGoBaHUAM
Knacca 3aluThl anekTpoobopyaoBaHus l.

Knacc B: orpaHM4eHHbIW AOCTYMN, OMacHoOe HarnpsikeHue, onacHaa MOLMHOCTb. K aToMy knaccy oTHocsaTcA
hoToaneKTpYeckue MoOAyIu, KoTopble NpefHas3HavyeHbl AN NPUMEHEHUS TOMNbKO B (DOTOSNEKTPUYECKUX CUCTEMAX, KOM-
NOHEHTBbI KOTOPbIX 3aLlULLEHbl OT JOCTYNa MOCTOPOHHUX NUL, OrpaXKAeHUAMKU, MECTOM pa3MelLieHna U T. N. PoToANEKTPu-
Yeckne MOAYNN, OTHOCALLMECS K 9TOMY Kraccy NPUMEHEeHUs 1 3allULLeHHbIe OCHOBHOMN U30NsALMeil, CHMTaloTCA yAOBNEeT-
BOpAOLLMMU TpeboBaHWUAM Kracca 3aluTsl anekTpoobopyfosaHus 0.

Knacc C: orpaHMuyeHHOe HamnpsixXeHue, orpaHMYeHHasi MOWHOCTb. K 3ToMy knaccy OTHOCATCA (hOTO3MeK-
Tpu4ecKkne MOAYru, KoTopble npegHasHavyeHbl ANna NpUMeHeHUn B POTOINEKTPUYECKMX CUCTEMaX ¢ pabounum Hanps-
XeHMeM MocTosiHHoro Toka Huxe 50 B M MOLHOCTBLIO HUXe 240 BT, B KOTOPLIX BO3MOXEH KOHTAKT ¢ KOMNOHEHTaMu
hOTO3MEKTPUYECKOWA CUCTEMBI BCEACTBUE UX JOCTYNMHOCTU. POTOINEKTPUYECKUE MOAYIU, YAOBMETBOPSAOLWME Tpe-
6oBaHusM FOCT P MOK 61730-1 u FTOCT P M3K 61730-2 n TpeboBaHWUAM laHHOTO Kracca NpUMEHeHUs, cYNTarTes
COOTBETCTBYIOLMMMN TpeboBaHUAM Kracca 3awmThl anekTpoobopygosanus |l1.
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MpunoxeHne B
(cnpaBouHoe)

YcnoBua ucnbiTaHui Ang onpeaenieHUA NeKTPUYeCKMX XapakTepucTuk
(poToaneKTpUYECKUX YCTPONCTB U CUCTEM, YCTaHABNMBaeMble B CTaHAapTax

CraHaapTHble ycnosua ucnbitaiui (CYU):

- TEMMEPATYPA AMMEMEHTA ..oooovvviieiiiiee e eeiieee e seeeeeeeneeeeseneeeeennee 25°C;

- SHEPreTUHECKAn OCBELUEHHOCTD .......oo.eiiuieiiieee e 1000 Br/m2,
- CBETOBOW NOTOK HanNpaBneH HOpManbHO K BOCNPUHUMAaIOLLE NOBEPXHOCTH;
- cnekTparnbHbil cocTas: AM 1,5 B cootBeTcTBUM ¢ FTOCT P MOK 60904-3.
HomuHanbHan paGoyan Temnepartypa anemedta (HPT3):

- TeMnepaTypa OKPYXaoLEN CPEABI .........ccccrrreiiianiiinee e 20 °C;
- TEMNEPATYPA ANEMEHTA ...ooviiiiiieiiieeiiiiei e HPT3;
- OHEPreTUHECKAN OCBELUEHHOCTD .......ocueeuieiiiiee et eveeee e 800 B1/m2;

- CBETOBOW NOTOK HanNpaBneH HOpManbHO K BOCMPUHUMAalOLLEi NOBEPXHOCTH;
- cnekTpanbHblit coctae: AM 1,5 B cooTtBeTcTBUM ¢ FOCT P MOK 60904-3.
Ycnosua Hu3kok ocseweHHocTu (YHO):

- TEMMNEPATYPA SNEMEHTA ...oooviieiiieeiiieeiieieieie e eeee e e e 25 °C;

- SHEPreTUYECKAn OCBELUEHHOCTD ...c...ovuveruieiiiieee e 200 B/MZ,
- CBETOBOW NOTOK HanNpaBneH HOPManbHO K BOCTIPUHMMAIOLLIEI NOBEPXHOCTH;
- cnekTpanbHbil cocTas: AM 1,5 B cootBeTcTBUM ¢ FTOCT P MOK 60904-3.
YcnoBsusa BbicoKo# Temnepartypsbl (YBT):

- TEeMMEPATYPE AMEMEHTA ...cooiiiiiieiiieeiiiieniiie e 75°C;

- BHEPreTUYECKAs OCBELUEHHOCTD ...cc.oovveeiieniiaeee st 1000 Br/mZ;
- CBETOBOW MOTOK HanpaeneH HopMarkHO K BOCPUMHMMAaIOLLEei NoBEpXHOCTH;
- cnekTpanbHbli cocTtas: AM 1,5 B cooTBeTeTBMU ¢ FOCT P M3OK 60904-3.
YcnoBus HU3Koi Temnepartypbl (YHT):

- TEMMNEPATYPA SMIEMEHTA ...cvvviieiieieiiee et 15 °C;

- BHEPreTUYECKaa OCBELUEHHOCTD ...cc.ovveirieaiiieeeie e 500 Bt/M2;
- CBETOBOW NOTOK HamnpaBreH HOPMarnbHO K BOCTIPUHUMAIOLLEHA NMOBEPXHOCTH;
cnekTpaneHbIi coctaB: AM 1,5 B cootBeTcTBUM ¢ FTOCT P M3OK 60904-3.
CtaHpgapTHble BHelHUe ycnoeusx (CBY):

- QHEPreTUYECKAA OCBELUEHHOCTD ...c.ovviiieaiireeeiie it et 800 B1/m2;

- TeMnepaTypa OKPYKAIOLUEN CPEABI .....oovveieiiiiieniiiie e 20 °C;

- CKOpOCTb BeTpa . .. 1 M/c;

- Yrof HaKMOHA .........ccceeevnene ... 45° K ropuaoHTany,

- ONEKTPUYECKAA HAMPYBKA ....vvieeivieiriiiie e eieae it e e OTCYTCTBYET (XOrOCTO Xof).

CraHpapTHble ycrnoBus UCNbITaHNIA Ansa POTO3NEKTPUYECKUX YCTPOCTB U CUCTEM C KOHUeHTpaTopamu (CYUK):
- OHEPreTUYECKaN OCBELUEHHOCTD ......covviiiieeiieeitieasiieeaieeeieeans 1000 BT/Mm2,

- TEMMEPATYPA BIIEMEHTA ..eiiivvirriiiiiee e ee et e e et e eee e 25 °C;

npsIMoe N3ny4YeHue;
- CBETOBOW NOTOK HanpasneH HOpMarnbHO K BOCTIPUHUMALOLLIEH NOBEPXHOCTH,

- cnekTpanbHelii cocTas: AM 1,5 B cootBeTcTBUM ¢ [OCT P M3K 60904-3.

CTaHaapTHble pabouue ycnoBus Ana poToaneKT puYecKkux yCTpoincTB U CUCTEM C KOHUeHTpaTtopamu (CPYK):
- OHEPreTUYECKaN OCBELLUEHHOCTD ....ovevvveiiii it 900 B1/mZ;

- TeMnepaTypa OKPYXaLEN CPEABI .........occoevieviiiiiiieeeeeee 20 °C;

- NpAMOoe nany4YeHue;

- CBETOBOW NOTOK HanpasieH HOpMarnbsHO K BOCTIPUHUMALOLLeH MOBEPXHOCTH,

- cnekTpanbHblit cocTtas: AM 1,5 B cootBeTcTBMU ¢ FOCT P M3K 60904-3,

= CKOPOCTD BETPA ..eriiiieiiiiaatiieanieeeatieentieeeeie e aeieestie e e e e 2 m/c.

MpumevyaHue — [pu oNpeaeneHnn 3Ha4eHUs SHepreTMHeCKoN OCBELLEHHOCTU NPAMOro U3MNy4eHus, Hanpae-

JIeHHOr0 HOPManbHO K BOCMPUHUMAIOLLEN NOBEPXHOCTH, ANsi (OTOANEKTPUYECKMX NPUBOPOB U CUCTEM C KOHLIGHTpaTo-
pamu, NCronb3yrLLMX OQHOOCHYH CUCTeMy cnexeHus 3a ConHueMm, fomxHa ObiTb caenaHa nonpaska Ha yron nageHus.
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MpunoxeHue C
(cnpaBouHoe)

BbisiBNeHMe U 3aWUTa OT NIEKTPUUYECKOW Ayru

B ®b MoxeT cyllecTBoBaTh TPU OCHOBHbIX BUAA AYrU (CM. PUCYHOK 9):

- MocnepoBaTensHasn gyra, KOTopasi MOXeT 06pa3oBaThCA B pesynsraTe paspbiBa coeguHeHus unu obpeisa npo-
BOAHMKA.

- MapannensHas gyra, koTopas MOXeT o6pa3oBaTbCA MNPU YaCTUHHOM KOPOTKOM 3aMbIKaHUW MeXAy COCeaHUMU
NpoBOAHUKAMU, HAXOAALMMUCA NOA PasHbIMU NoTeHLuanamu.

- Hyra Ha 3emnto, koTopas oBpasyeTcs Npu NOBPEXAEHUN U3ONSALUMN.

Haumbonee onacHoii sBNAeTcs NapannensHasa gyra, nockornbky B ®b npucyTcTBYET 3HEprus, foctatodHan Ans nog-
MUTKU AYrW TaKOro TUMNa, 0CoGeHHO MPU BOSHUKHOBEHWUM AYrM MeXAy npoBoaHukamu kabens ®b. B ®b fomkHa npume-
HATbCS TONbKO NPOBOAKA C ABOWHON M3onsauuei. Mpy Hann4um 4BOAHOW M30NALMKN BEPOATHOCTL BOSHUKHOBEHUS Napan-
NenbHOI Jyry o4eHb Mana, 3a UCKITIOYEHUEM CryqaeB CYLLECTBEHHOrO MOBPEXeHUs U30MALMN B pesynsTaTe noxapa unu
CepLE3HOTO MEXaHUYECKOro NoBpexaeHus kabenei.

HaunGonee BeposATHol Ayroii B OB sBNsAeTCA nocnefoBatenbHas gyra. 310 06bsicHAeTes Hanu4imem B TUNUYHoNn ®b
GOnbLLIOro KoNu4ecTBa nocriefoBaTernsHO coefjMHEHHbBIX MPOBOAHUKOB.

MocnepoBaTenbHble Ayrn 06bIMHO BBICTPO YCTPaHSATCA OTKIIOYEHNEM SneKTpuYeckoil Harpysku oT ®b. Mpu co-
eanHeHun OB ¢ Harpy3akoii Yepes YIS, B 4aCTHOCTU B cry4qae hOTOSMEKTPUHECKOWA CUCTEMDI, NMOAKITIOYEHHOMR K 9NeKTpo-
pacnpegenuTeneHoi CeTH, 3To 40CTUraeTcs oTkitodeHneM Y3, MaweHne napannenbHbix 4yr SBRseTca 6onee TpyaHOM
3ajjayeil, Ho BEpPOATHOCTb UX BO3HUKHOBEHWS TakKe ropasfo Huxe.

Ecnu nocnegoBarenbHas fyra HEMeANEeHHO He noralleHa, OHa MOXET PacrnpocTPaHUTLCA Ha Apyrie NPOBOAHNKN 1
BbI3BaTb BO3HUKHOBEHMWE napannenbHbiX Ay NoSToMy BaXHbIM SBMNAETCS NPUMEHEHWE METOAOB BbICTPOro o6HapyxXeHus
¥ rawexus ayr B ®B. B HacTosLee BpeMA M3roToBUTENAMM NPoBOAMTCA paspaboTka 060opyaoBaHus, OTBeYatoLLero cTaH-
aapTy [7]. NMpegnonaraeTcs, YTo kak TONbKO MOSBATCA HafeXHble annapaThbl 3aWuTel OT AMEeKTPUYECcKUX AYr, HacTOALNA
cTaHaapT GyAeT LONOMHEH COOTBETCTBYIOLLMMU TpeboBaHNAMU.
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MpunoxeHne D
(cnpaBo4HoOE)

Brnokupyownii gnog

D.1 NMpumepbl NpUMEHEHU GNOKMPYIOLWNUX 4U0A0B ANS 3aLUTLI OT KOPOTKOTO 3aMblKaHuA

D.1.1 KopoTkoe 3aMblkaHne B (DOTO3/IEKTPNYECKON Lenoyke He3aleMneHHohn ©b

Ecnn kopoTkoe 3amblkaHWe NPOUCXOANT B (POTO3/IEKTPUYECKON Liernoyke 6e3 6MoKMpYLLMX AMOAOB, Kak nokasa-
HO Ha pucyHke D.1 a), TOK KOPOTKOro 3amblkaHus 06xoaut ®M BHYTpWM 06pa3oBaBLUErocs KOHTypa, a Yepes ocTaslbHble
®M 370 (POTO3INEKTPMUECKON LLeNoYKM MPOTEKAET AOMOMHUTENbHbIA TOK KOPOTKOrO 3aMblkaHUsi, Co3faBaeMblii ApYrMA
(hOTOINEKTPUUECKMM Lienoykamu, B HanpasieHnM, 06paTHOM HOPMasibHOMY. 3TOT 06paTHbIA TOK MOXET ObITb OTK/IHOYEH
YCTPOWCTBOM 3alnTbl OT CBEPXTOKOB, €CNMN BeMYMHa 06paTHOro Toka NPeBOCXOANUT HOMUHA/IbHOE 3HayYeHne Toka /narn-
napaTa 3aluTbl OT CBEPXTOKOB. OfHaKO B YC/IOBMAX HU3KOM OCBELLEHHOCTW 3TOTO MOXET HEe MPON30NTK.

Ha pucyHke D.1 b) npuBegeHa cuTyauusi Takoro Xe KOpOTKOro 3amblkaHusa B b ¢ 61okvpylowmummn guogamu, ycra-
HOB/MEHHbIMU B KaXXA0M (DOTO3NEKTPUYECKON Lenodke. B aTom cnydae 6nokupylowme AmoAbl He MOTYT OTK/UMTb TOK
KOPOTKOro 3amblkaHus, 06xoaawmin ®M BHyTpU 06pa3oBaBLUErocst KOHTYpa, 0HaKo BeMYMHa TOKa KOPOTKOro 3aMblkaHus
MOXeT ObITb 3HAYMTENIbHO CHWXEHA C MOMOLLLI0 G/IOKMPYIOLWMX AMOA0B, NPefoTBPaLLAoLLMX MPOXOXAEHNE 06paTHbIX
TOKOB, 06pasyemMbiX APYrMU DOTO3NEKTPUYECKMMU Lienodkamun. MpumMeHeHre Takol cXeMbl 3aluTbl OT KOPOTKOTO 3aMbl-
kaHust athheKTUBHO B HE3ABMCUMOCTH OT TOro, 3a3emneHa ®b nnn HeT n npucoeanHaeTcs Nm ®B B hOTO31EKTPUYECKON
cucteme K Y3 ¢ pasgenennem ueneli nam K YMN3 6e3 pasgeneHus uenei.

htMMM

M M M

IYIMMM

% M M M

t
- TOYKa 06pa303aH|/|ﬂ - TOYKa 06pa303ava
napannenibHoro KoHTypa napannenbHoOro KoOHTypa
a) bes 6nokmpyowux anonos b) C 6nokupyoLwmnM gUoLoM B KXo

(POTO31EKTPMNYECKON LEenoYke

PucyHok D.1 — BnusiHue 6/10KMpYIOLLErO AMO4a Ha NpoTeKaHne Toka
npy KOPOTKOM 3aMblkaHUM B (DOTOINEKTPUYECKON Lienoyke He3asemieHHon db

D.1.2 KopoTkoe 3amblkaHne B 0OTO3/1EKTPUYECKON Lenoyke hOTOINEKTPUYECKON 6aTapen ¢ PYHKLUNOHA b-
HbIM 3a3eMJIeHNEM

Ha pucyHke D.2 nokasaHbl MyTy TOKa MPU KOPOTKOM 3aMblKaHWM Ha 3eM/Il0 B (DOTOS/IEKTPUYECKON Lienoyke, korga B
®B BbINOMHEHO (PYHKLUMOHA/IbHOE 3a3eM/IeHe OTpULATE/IbHOTO NPOBOAHUKA. Hauxyauime ycnoBusi KOPOTKOrO 3aMblKaHWs
BO3HMKAIOT NpY 3aMblKaHUK B TOUKe, G/IM3KOI K BEPXY LienoYykmM (TO eCTb Ha CTOPOHe, Hanbonee yaaneHHol oT 3emnu). B atom
Cnyyae ycTaHOBKa 6/10KMPYHOLLNX AMOA0B HEO6XO0AMMA Ha CTOPOHE MOMIOXMUTENBHOrO Nositoca (hOTOINEKTPUUECKUX Lienoyek

Ha pucyHke D.3 nokasaHbl MyTU TOKa NpU KOPOTKOM 3aMblKaHUM Ha 3eMsl0 B (hOTO3MIEKTPUYECKON Liernouke, Koraa
B ®B BbLINOMHEHO (PYHKLMOHA/IbHOE 3a3eM/IeEHNE NOMOXUTENLHOTO NPOBOAHMKA. Hanxyaline ycnoBumsi KOPOTKOTO 3aMblka-
HUS BO3HUKAIOT NPY KOPOTKOM 3aMblKaHWUW B TOUKe, 6M3Kol K HM3Yy hoToanekTpuyeckon uenodkn ®b (To ecTb Ha CTOPOHe,
Hanbosnee yaaneHHoi oT 3eMnn). B aTom ciiyyae yctaHoBKa 6/10KMPYOLLMX ANOA0B HEO6X04MMa Ha CTOPOHE oTpuuaTeb-
HOro nostoca YOTO3NEKTPUHECKMX LieMOYeK.
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3aMblKaHUA 3aMblKaHUA

a) bes 6nokupyLWmUx 4MoL0B b) C 6nokupyoWmnm gMoA0OM B KaxaoWn
(hOTO3EKTPMYECKO Lienoyke

PucyHok D.2 — BnusiHne 610KupyloLLEro Anoja Ha npoTekaHne Toka
MpW KOPOTKOM 3aMblKaHWM B ®B ¢ (DyHKLMOHA/ILHBIM 3a3eM/IEHNEM OTPULATENILHOFO NPOBOAHMKA

B ykasaHHbIX Ha pucyHkax D.2 u D.3 cnyyasix ACHO BMAHbI NpPeMMyLLecTBa MCNoib30BaHUs GOKUPYIOLW KX 4NOA0B
AN UCKNIOYEHUS! fOMOMHUTENIBHOTO TOKa KOPOTKOTO 3aMblKaHWs, CO34aBaeMoro coceaHUMU POTO3TEKTPUYECKUMU LienoY-
kamn ®B. Ha pucyHkax D.2 n D.3 npvBeAeHbl BapuaHTbl C HENOCPEACTBEHHbIM 3a3eM/ieHnemM 6e3 yCTaHOBKM CONpPoTUBIE-
HUSI B LLenu 3a3eMsolero yctpoiictea. Ana ®b pekomMeHayeTcs (hyHKLMOHAbHOE 3a3eM/ieHne NMPOBOAHMKA BbIXOLHOIO
kabensi Yepes TOKOOrpaHUYMBalOLLEE CONPOTUBIIEHNE. B 3TOM cnyyae B ®B ¢ coeguHeHeM (hOTOINEKTPUYECKUX LienoYek

no cxemam D.2 v D.3 BO3MOXHbI/i MakcMMasibHbIA TOK KOPOTKOrO 3aMblkaHusl 6yAeT 3HaUMTeNbHO CHUMXEH 6rarogapsa To-
KOOrpaHuuMBaloLLEeMy CONPOTUBIEHUIO.

a) be3 6n1okMpyoWmMx AM0L0B b) C 6noknpyoWmnM 4UoL40M B KaxaoWn
(hOTO3NEKTPUYECKON Lenoyke

PucyHok D.3 — BnusiHne 610KMpYyOLLErO ANOAA HA NMPOTEeKaHWe ToKa Npu KOPOTKOM 3aMbiKaHun B ®b
C (pYHKUMOHANIbHLIM 3a3€M/IEHNEM MOJIOXUTENIBHOTO NPOBOAHMKA
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D.2 TennoorBog

Mpu ucnonb3oBaHWK GNOKMPYIOLLMX AUOA0B AOMKHE! GbiTh NPOBEAEHEI pacyeThl HEOGXOAMMOCTU TeNnooTsog4a oT
Kaxgoro GrokupytoLlero auofa Ans obecnedeHuss HaAeXHOCTU ero paboTel. [AnA noaaepxaHUs Temnepatypbl nepexoaa
Avoga B 6esonacHbIX Npegenax MoxeT noTpeboBaTbea ycTaHoBKa pagunatopa. Metoamka pacyeTa Tennootsoga Gnokupy-
roLero AnoAa, 3allyLLaloLLero oTo3NEKTPUIECKYIO LIENOYKY, NPUBEAEHa HUXe:

1) Mo Toky kopoTkoro 3ambikaHus ®M npu CYW /y 5 on cyiy ONPEAENSETCH MaKCUMASBHBINA NPSIMOIA TOK (HOMUHAb-

HBIil TOK) AMOAA /iy may ©

/ 1,41

k.3 Mog CYW- (D.1)

np max —
KoathcpuLmeHT npu onpeaenenin /o may AOIKEH BbiTb YBEMUUEH, €CIIM eCTb BEPOATHOCTL BO3HUKHOBEHUS NOBbI-
LLIEHHOTO TOKa KOPOTKOro 3amblkaHust O5, 0GyCnoBNeHHOro OTpaXeHWeM OT CHera Unu ApYrMMn YCRIOBUSAIMU 3KCNyaTaLuu.
2) Mo HaiiaeHHOMY 3Ha4eHI0 MaKCUMAIbHOMO MPSIMOTo TOka AMOAA ONPEAENAIOT MPSIMOe HanpsixeHne Anoaa Up,

npu II1p max -
3) PaccuutbiBaloT NpsAMyo paccenBaeMyto MOLLYHOCTb:

Prp = Unp', (D.2)

np 'np max

4) PaccuuThIBaloT TenmnosBoe CoNPOTUBNEHNE Rg U3 YCIOBMSA, YTO MO OTHOLLIEHWIO K TEMNepaType oKpyxXatoLein cpe-
abl ToKp adpeKkTUBHaAA TemnepaTypa nepexoaa TI1ep GnokupytoLlero Auoaa He NPeEBOCXOAUT JONYCTUMON:

Re = (Tnep_ Toxp) / Pnp' (D.3)

5) YcraHoBKa TennooTBoAsLLIEro paguatopa HeoGxofuMa, ecrniu HaiileHHoe TennoBoe CONpOTUBIIEHUe MeHbLe
CYMMbI TEMNOBOr0 COMPOTUBIIEHUA MEXAY NEPEXo4oM AUoAA W KOPNYCOM JUOAA U TENSOBOTO CONPOTUBNEHUA MeXAy
KOpNycoM JWUOAa U OKpyXaloLLeil cpefioid, yKkazaHHbIX U3roToBUTENEM Auoaa:

Re < Renep-xop + Rekop-oxp, (D.4)

TO €CTb €CN MOLLHOCTL, Bhiensemas Ha Gnokupyrowem auoae, 6yaer 6onblue MOLWHOCTM, OTBOAUMOI Yepes KOpnyc.

MpuMmevyaHne — [nsa NpaBUNbHOrO pacdeTa CNEAyeT y4ecTb Bce haKkTopbl, KOTopble BNMsIlOT Ha Tokn ®b B
npouecce akcnnyatayum (cM. 5.1), U ucnonb3oBaTs BMECTO /, , moa Cyy NMPUBEAEHHOE 3HaYeHue fy o o sy

MeToauka pacuyeTa TeMnooTBOAa ANs GrOKMPYHOLMX 4UOAO0B, 3alMLalolmx (oTo3NeKTpudeckne rpynnsl n

OB B Uenom, aHanoriina. B popmyne (D.1) BMECTO 4 yon cym UCTIONBIYETCA fy 5 rp cyir WM y 5 gar cyi COOTBETCTBEHHO.

64



FOCT P 56978—2016

Mpunoxexnue E
(cnpaBoyHoe)

Mpumepbl hyHKLUOHANBHOIO 3a3eMsieHUA (POTOINEeKTpuIeckux 6arapen

Ha pucyHke E.1 npvBeaeHbl cxeMbl (YHKLMOHANBHOIO 3a3eMieHust BuIxogHoro kabensa ®b.

KoHTyp
ob notpe6-
neHus

KoHTyp
®b notpe6-
neHus

' KoHTyp
$b = notpe6-

nexHus

KoHTyp
®b notpe6-
neHus

KoHTyp
b notpeo-
neHus

KoHTyp
$b notpe6-
neHusi

2

PucyHok E.1 — ®yHKUMOHanbHOe 3a3emrieHne BbixogHoro kabens ®b
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MpunoxeHne F
(cnpaBoy4HoOE€)

MpruMepbl 3HAKOB

B HacToswem nNpuioxeHnn npuseeHsl NpMMepbl 3HAKOB, yCTaHaB/IMBAEMbIX B COOTBETCTBUN C pasgenom 9.

PucyHok F1 — lpumep 3Haka, npegynpexaatouiero o Hanmumum ®M Ha 3gaHuu,
N NAEHTUYHbIA 3HaK M3K

SOLAR DC

PucyHok F.2 — lMpumepbl 3Haka «ConHeuyHas ycTaHoBKa. MOCTOSHHbIA TOK» 4151 pasMelLeHuns, Hanpumep,
Ha coefiMHUTENbHbIX KOpo6Kax 1 nNpoBogke ®6 v NAEHTUYHBIV 3HaK M3AK

noJ HATPY3KOM # nog L cton

C BKJ/IIOYATbB AT HANPSKEHWEM
C OTKMOUATE f  npu ocseweHun /" HAMPSAXEHUWE
a) «OnacHOCTb NOpaXeHus b) «Mog Harpy3Kkoii c) «lMoa HanpshkeHnem c) «Croi!
3N1EKTPUYECKMM TOKOM>» He BKNYaTb/OTKIYaTb» Nnpv OCBeLLEeHUN» HanpsxeHne»

(Wo8 roctp
12.4.026—2001)

PucyHok F.3 — lMpuMepbl 3HAKOB, Yka3sblBaloWMX Ha TO, YTO /1060 KOMNOHEHT b
MOXET HaxXoAUTbCA NOA HanNpsHXKeHMem B /1060l MOMEHT BPEMEHW HE3aBUCMMO OT TOro,
Pa3oMKHYTbI UM HET BbikNovatenu B ®b

PucyHok F.4 — Tpumepsbl 3Haka «[llog HanpsxeHnem! He pa3beanHATb»
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CoHesHen doToarexTvHecen Gerapest PV ARRAY
FNABHbIA BbIKFOYATE/b MAIN SWITCH

PucyHok F.5 — lMpumep 3Haka, pacrnosiaraeMoro Ha Bblk/oyaTtene — pasbeguHutene ®b
(rnaBHOM BbIkNtoyatene ®B), 1 MAEHTUYHBIA 3HaK MOK

0 A O

ELECTRIC COLAR 1
ARRAY ON ROOF |

A

BHVMAHUME Ha KF]DLLB

WARNING 1
Gargpen

220V 30A
mm 220B 30A

PucyHok F.6 — MNpumep 3Haka, MHopMupytowero 06 onacHOCT! BO3HUKHOBEHMS Noxapa
Ha rnaBHOM pacnpefenuTenlbHOM LuTe 34aHns, Y UAEHTUYHbIA 3HaKk M3K
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Mpunoxenue A

(cnpaBoyHoe)

CBefieHns 0 COOTBETCTBMU CChISTIOYHbIX HALMOHANbHbIX
M MEeXrocyapCTBeHHbIX CTAHOAPTOB MEXAYHAPOAHbIM CTAHAAPTAM W OOKYMEHTY,
MCNONbL30BaHHbIM B KAY€CTBEe CCbIIOYHbIX B NPMMEHEHHOM MeXAYHapOAHOM AOKYMeHTe

Tabnuya OA1

(M3OK 60364-4-44:2007)

CCbIJ‘IO'-lHOOGFCC))S:::E:::J'H:HOFO CreneHb O6osHa4yeHne 1 HaumeHoBaHWe
MeXrocyAapcTBEHHOMO CTaHaapTa COOTBETCTBUA CCbITOMHOIo MeXAyHapoAHOoro ctTaHgapTa (,D,OKyMeHTa)

FOCT 14254—096 IDT IEC 60529:1989 «CTeneHu 3awwmThl, obecnednBaembie ob6onoy-

(M3K 529—89) kamu (kog IP)»

FOCT 22483—2012 MOD IEC 60228:2004 «*Kunbl TokonpoBogdme Ana kabenew, npo-

(IEC 80228:2004) BO/ZIOB W LUHYPOB»

MOCT IEC 60269-6—2013 IDT IEC 60269-6:2010 «[penoxpaHuTenu nnaBkue HU3KOBOJBTHbIE.
YacTe 6. JononHuTenbHble TpeboBaHUS K NnaBKUM BCTaBKam
ANA 3aWuTel POTOIINEKTPUHECKNX CUCTEMY

MOCT IEC 60332-1-2—2011 IDT IEC 60332-1-2:2004 «McnbiTaHWA areKTpUYEeCcKUX U ONTUYECKUX
Kabeneli B ycnoBusix Bo3geucTeus nnameru. Yacte 1-2. Ucnbita-
HWe Ha HepacnpocTpaHeHUe ropeHNsl OQUHOYHOTO BEPTUKArbHO
pacnornoXeHHOro U3onupoBaHHOro Nposofda unu kabens. Npose-
JeHue UcnbITaHWsa Npy BO3AEWCTBUM NiTaMeHeM ra3oBOi roperku
MOLLHOCTLIO 1 KBT ¢ npeaBapuTENbHLIM CMELLEHUEM ra3oBy

MOCT IEC 60898-2—2011 IDT IEC 60898-2:2003 «BbikntovaTenu asToMaTUdeckue Ans 3aLiu-
Tbl OT CBEPXTOKOB 3J1€KTPOYCTAHOBOK ObITOBOrO N aHanorm4Ho-
ro HasHayeHus. Yacto 2. Belkrovatenu asToMatTudeckue ans
nepeMeHHOro U NOCTOSIHHOIO ToKa»

MOCT IEC 60947-1—2014 IDT IEC 60947-1:2011 «AnnapaTtypa pacnpegeneHus u ynpasneHusi
HuskoBorbTHadA. Yacts 1. Obwyme npaBuna»

MOCT IEC 61009-1—2014 IDT IEC 61009-1:2012 «Bbikntoyatenu aBToMatudeckune, cpabarol-
BaloLLe OT OCTAaTOMHOIO TOKa, CO BCTPOEHHOW 3aLlUTON OT TOKa
neperpy3ku, 6bITOBEIE M aHanorM4YHoro HasHadeHus. Yactb 1.
Obwue npaBuna»

MOCT IEC 61140—2012 IDT IEC 61140:2009 «3aLyuta oT NopaxeHUsi ArNeKTPUHECKUM TOKOM.
Ob6ume nonoxeHus 6e3onacHOCTU yCTaHOBOK U 060pyA0BaHUSA»

MOCT P 50030.2—2010 MOD IEC 60947-2:2006 «AnnapaTtypa pacnpegeneHvua u ynpasneHus

(M3OK 60947-2:2006) HU3KOBOSMLTHasA. YacTb 2. ABTOMaTU4YecKue BhIKNKoYaTenn»

MOCT P 50030.3—2012 MOD IEC 60947-3:2008 «Annapatypa pacnpefeneHua n ynpaBneHus

(MK 60947-3:2008) HU3KoBoOnbTHasA. Yactb 3. Bolkniovatenu, pasbeguHUTENU, Bbl-
KrtoyaTenu-pasbefMHUTENN 1 KOMBGUHaLUMKU NX C NpeaoXpaHnTe-
namm»

MOCT P 50571.3—2009 IDT IEC 60364-4-41:2005 «OnekTpoycTaHOBKN HW3KOBOJETHLIE.

(M3K 60364-4-41:2005) Yactb 4-41. TpeboBaHusa ansa obecneqeHna besonacHocTu. 3a-
LMTa OT NOpaxeHMs ANEeKTPUYECKUM TOKOM»

MOCT P 50571.4.43—2012/M3K IDT IEC 60364-4-43:2008 «OnekTpoycTaHOBKN HW3KOBOJETHLIE.

60364-4-43:2008 YacTb 4-43. TpeboBaHusa no obecneveHunio besonacHoctun. 3a-
LMTa OT CBEPXTOKa»

[OCT P 50571-4-44—2011 MOD IEC 60364-4-44:2007 «3ONeKTpOoyCcTaHOBKA HWU3KOBOIBTHbLIE.

Yactb 4-44. TpeboBaHusi no oGecneqeHuo besonacHocTU. 3a-
LLMTa OT OTKIOHEHWIA HAaMNPSPKEHNS U ANEKTpoMarHUTHbLIX MOMeEX»
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rOCT P 56978—2016

O6o3HaveHue
CTeneHb O6o03HaveHWe n HanmeHoBaHWe
CCBINOYHOTO HALMOHAMBHOTO,
MeXToCyAapCTBEHHOMO CTaHAAPTa COOTBETCTBUA CCBINTOYHOTO MeXAYHapPOAHOrO cTaHAapTa (A0KyMeHTa)

roCT P 50571.5.52—2011/ IDT IEC 60364-5-52:2009 «OneKTpoycTaHOBKU HWU3KOBONLTHLIE.

M3K 60364-5-52:2009 YacTb 5-52. Beibop 1 MOHTax anekTpoobopyfoBaHus. OneKkTpo-
NpoBOAKN»

rOCT P 50571.5.53—2013/ IDT IEC 60364-5-53:2002 «OneKTpoycTaHOBKU HU3KOBOJIBTHbIE.

M3K 60364-5-53:2002 YacTtb 5-53. Beibop U MoHTax anekTpoobopyposaHus. Otaene-
HWe, KOMMYTaUUWa U ynpaBneHue»

MOCT P 50571.5.54—2013/ IDT IEC 60364-5-54:2011 «OneKTpoycTaHOBKA HU3KOBOJILTHbIE.

M3K 60364-5-54:2011 YacTb 5-54. 3azemnsiowne ycTpoincTea, 3aluTHbIE NPOBOAHUKN
W 3aLUUTHBIE NPOBOAHWKW YpaBHUBAHWUA NOTEHLManoB»

MOCT P 50571.7.712—2013/ IDT IEC 60364-7-712:2002 «3neKTpoyCTaHOBKU HU3KOBOJIBTHBIE.

M3K 60364-7-712:2002 YacTtb 7-712. TpeboBaHWA K cneynanbHbIM anNeKTpoycTaHoBKam
Wnu Mectam ux pacnonoxeHus. ConHeyvHble dpoTosneKkTpuye-
CKue cUCTeMbl aNeKTPOCHabXeHUs»

MOCT P 50571.29—2009 MOD IEC 60364-5-55:2008 «3nekTpuyeckne YCTaHOBKU 3AaHWA.

(M3K 60364-5-55:2008) YacTb 5-55. Bei6oPp 1 MoHTax anektpoobopygoBaHus. MNpoyee
obopyaosaHue»

MOCT P 51326.1—99 IDT IEC 61008-1:1996 «BblkniovaTenu asToMarndeckue, ynpasns-

(M3K 61008-1—96) eMble AuddepeHunanbHEIM TOKOM, GHITOBOMO U aHaNorm4Horo
HasHa4eHUn 6e3 BCTPOEHHOI 3alUTLl OT CBepXxToKoB. YacTb 1.
Ob6wwme TpeboBaHUA U MeTOAbI UCNBITAHWUIA»

MOCT P 56983—2016 MOD IEC 62108:2007 «YcTponcTsa n cucTembl OTOINEKTPUYECKUE C

(M3K 62108:2007) KOHUeHTpaTopaMu. MeToabl UCNbITaHWA»

rOCT P 56980—2016 MOD IEC 61215:2005 «Moaynu coTo3nekTpuyeckue ns Kpuctannm-

(M3K 61215:2005) YeCKOro KpeMHUsi HaseMHble. MeTogbl UCNbITaHWIA»

FOCT P 56981—2016 MOD IEC 62790:2014 «Moaynu doToanekrpudeckue. KommyTaLmoH-

(M3K 62790:2014) Hble kopobkn. TpeboBaHUs Ge3onacHOCTU U UCNBITAHUSAY

OCT P M3OK 60287-3-2—2011 IDT IEC 60287-3-2:1995 «Kabenu anekrpuueckue. PacyeT HOMU-
HanbHOW TOKOBOW Harpy3ku. Yacte 3-2. Pasgensl, Kacarowueca
YCNOBWIA aKcnmnyaTaymu. OKOHOMMYeckass ONTUMU3aLUnsa pasme-
pa cunoBbIx kabeneii»

MOCT P M3K 60755—2012 IDT IEC/TR 60755:2008 «Ob6Lme TpeboBaHUA K 3alUTHBIM YCTPOW-
cTBaMm, ynpaenseMelM AuddepeHymanbHbIM (0CTaTOuHBIM) TO-
KOM»

MOCT P M3K 60904-3—2013 IDT IEC 60904-3:2008 «[lMpubopsbl coToanekTpuyeckue. Yactb 3.
MpuHUMNBEI M3MEpeHMsA XapaKTepUCTMK (OTOINEKTPUYECKUX
nNpubopoB ¢ y4YETOM CTaHZapTHOW CNEKTparbHOW MNNOTHOCTU
3HEepPreTMYECKOW OCBELLEHHOCTU HA3eMHOrO COSIHEYHOrO W3My-
YeHUs»

[OCT P M3GK 61643-12—2011 IDT IEC 61643-12:2002 «YcTpoiicTBa 3aLuUThbl OT UMNYTBLCHLIX Nepe-
HanpsHKeHW HU3KOBOMLTHLIE. YacTb 12. YcTpoilcTBa 3aluThl OT
UMNYMbCHBIX NepeHanpsKeHWA B HU3KOBOSBTHLIX CUMOBLIX pac-
npeaenuTenbHbIX cuctemax. NpuHuUnbl Boibopa U NpUMeHe-
HUA»

FMOCT P M3GK 61646—2013 IDT IEC 61646:2008 «Moaynu doToanekTpuieckme TOHKOMIEHOY-
Hble HaszeMHble. [opsfaoK NpoBeAeHUs UCNBITAHWIA AnA Noa-
TBEPXAEHUS COOTBETCTBUS (DYHKLUMOHArbHBIM XapaKTepucTu-
Kam»

rMOCT P M3K 61730-1—2013 IDT IEC 61730-1:2004 «Mogynu cdoToanekTpuyeckue. OueHka Ge3o-

nacHoctu. Yactb 1. TpeboBaHUs K KOHCTPYKLMU»
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OkoHYaHue mabnuust JA.1

COOTBETCTBUA CTaHAapTOB!

- IDT — ngeHTUYHble CTaH4apThI;
- MOD — moaundnyupoBaHHele cTaHAapThI.

O6osHaveHue
CreneHb O6o3sHaueHWe n HaumeHoBaHWe
CCBINOHHOTO HaLMoHanbHOTO, COOTBETCTBUA CCBINIOYHOTO MeXAyHapoOAHOro cTaHAapTa (AoKyMeHTa)
MEXrocyjapcTBEHHOrO cTaHAapTa

rOCT P MGK 61730-2—2013 IDT IEC 61730-2:2004 «Mogynu doToanekTpudeckue. OueHka 6e3o-
nacHocTu. Yactb 2. MeTogbl UCnbITaHUA»

MOCT P MOK 61829— 2013 IDT IEC 61829:1995 «barapeun doToanekTpudeckue U3 Kpuctanmnu-
YecKoro KpemMHusi. MsmepeHue BOrbTaMMNEpHBIX XapaKTepucTUk
B HaTYPHLIX YCIOBUSAX»

OCT P MGK 61853-1—2013 IDT IEC 61853-1:2011 «Mopaynu doToanekTpudeckue. Onpepe-
neHve paboyux XxapakTepUCTUK W 3HepreTuyeckas oueHkKa.
YacTb 1. smepeHune paboumnx xapakTepucTuk B 3aBUCUMOCTH OT
TeMmneparypbl U SHepreTUYecKoil ocBellleHHOCTU. HoMUHanbHas
MOLLHOCTb»

[OCT P M3K 62124—2013 IDT IEC 62124:2004 «Cuctembl OTOINEKTpUHECKME aBTOHOMHbIE.
MpoBepka paboTocnocobHocTU»

FOCT P M3K 62305-1—2010 IDT IEC 62305-1:2010 «MeHexMeHT pucka. 3awjura oT MOSIHUMU.
YacTb 1. Obyue npuHUMNbI»

FOCT P M3K 62305-2—2010 IDT IEC 62305-2:2010 «MeHepxMeHT pucka. 3awjura OT MOSHUMU.
YacTb 2. OueHka pucka»

MpuMmeyvaHue — B HacToAwel Tabnuue Ucnonb3oBaHbl CreAyiolMe YCroBHbLIE 0603HaUYeHNS CTENEeHU
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FOCT P 50571 (Bce 4yactu)
M3K 60364 (Bce 4acTtu)
M3K 62109 (Bce vacTn)
UL 1699B

M3K 62305-3:2010

MO3K 62305-4:2010

CO 1563-34.21.122—2003

PO 34.21.122—87
M3K 60417-DB-12M:2002

M3K 62852:2014

UL 4703
VDE-AR-E 2283-4
FOCT P MOK 60287

MO3K 60287-3-1:1999

M3K 60445:2010

rOCT P 56978—2016

Bubnuorpacdua

Cuctembl hoToanekTpuyeckue. BesonacHocTb npeobpasoBaTeneit aHeprun. Yactb 1.
Obwme TpeboBaHua (IEC 62109-1:2010, Safety of power converters for use in
photovoltaic power systems — Part 1: General requirements)

Cuctembl choTosnekTpuyeckue. besonacHocTb npeobpasoBaTeneii aHeprun. Yactb 2.
NHBepTopel. Ocobble TpeboBaHuA (IEC 62109-2:2011, Safety of power converters for
use in photovoltaic power systems — Part 2: Particular requirements for inverters)
MpaBuna ycTpoiicTBa anekTpoycTaHoBoK. MafaHue 7

OneKTpoycTaHOBKN HU3KOBOSBTHLIE

OnekTpu4ecKkne HU3KOBOILTHLIE YcTaHOBKU 3aaHuii [IEC 60364 (all parts), Low-voltage
electrical installations]

BesonacHocTe cunosbIx npeobpa3soateneit AnA dortoanekTpuyeckux cuctem [IEC
621009 (all parts), Safety of power converters for use in photovoltaic power systems]
Mpubopkl hoTosNekTpuyeckue. 3aluTta oT SfIeKTpUYeCcKUX Ayr NocTosiHHOro Toka [UL
1699B, Photovoltaic (PV) DC Arc-Fault Circuit Protection]

3awuTa oT MonHun. Yactb 3. dusmyeckne NoBpeXAEHUS KOHCTPYKLMIA U ONacHOCTb
anaxusnu (IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage
to structures and life hazard)

3awuTa oT MOMHMKU. YacTb 4. DnekTpudeckne 1 areKTPOHHLIE CUCTEMbI BHYTPU KOH-
cTpykumin (IEC 62305-4:2010, Protection against lightning — Part 4: Electrical and
electronic systems within structures)

NHCTPyKUMS Mo yCTPOWCTBY MONHUE3aLUTHI 34aHWiA, COOPYXXEHUA WU MPOMBILLITEHHBIX
KOMMYHUKaLuiA

NHCTpyKUMS No ycTpoiicTBY MOMNHUE3aLLUTLI 3AaHUIA U COOPYXKEHUiA

Mpadnyeckne 0603HaveHUs, NpUMeHsieMble Ha 06opyAoBaHuK. 12-Meca4Han nognucka
Ha UHTepaKTuBHyto 6a3y aHHbIX, BKITloYatoLLyto Bce YacTu MOK 60417 (IEC 60417-DB-
12M:2002, Graphical symbols for use on equipment — 12-month subscription to online
database comprising all parts of IEC 60417)

CoeaunuTtenn ansa yenei NOCTOSHHOrO Toka (oToanekTpuyeckux cuctem. Tpebosa-
HuA BesonacHocTU K ucnbiTanna (IEC 62852:2014, Connectors for DC-application in
photovoltaic systems — Safety requirements and tests)

lMpaBuna ucnbiTaHWn NPOBOAKW, NPUMEHSEMON B (POTOSNEKTPUYECKUX YCTpOCTBax
cuctemax (UL 4703, Outline of Investigation for Photovoltaic Wire)

TpeboBaHua k kabenaMm ana dotoanekTpudeckux cucteM (VDE-AR-E 2283-4,
Requirements for cables for PV systems)

Kabenu anekrpuyeckne. BbluncneHne (Bce 4yactv) HOMUHArbHOW TOKOBOW Harpyaku
[IEC 60287 (all parts), Electric cables — Calculation of the current rating]

Kabenu anekrtpuyeckue. Bolumcnenme HomumHanbeHoro Toka. Yacte 3-1. Pasgensl, ka-
calolmecsa ycrnosuii akcnnyarauuu. HopMupoBaHHbIe YCNoBUA 3Kcnryatauun U Bbl-
6op Tuna kabensa (IEC 60287-3-1:1999, Electric cables — Calculation of the current
rating — Part 3-1: Sections on operating conditions — Reference operating conditions
and selection of cable type)

UHTepdelic YenoBek-MallMHa, Mapkuposka, uaeHTudukaumsa. OCHOBHbIE NPUHLMMLI
“ npuHUnnbl 6esonacHocTn. UaeHTudukaums BbIBOAOB, KOHLOB NPOBOAOB U NPOBO-
ZLHuKoB anekTpooGopyaosaHus (IEC 60445:2010, Basic and safety principles for man-
machine interface, marking and identification — ldentification of equipment terminals,
conductor terminations and conductors)
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