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HAUWOHAANbHBN® CTAHAOAPT POCCUMCKOM PEOLEPALUM

BATAPEN ®OTOS3/TEKTPUYECKUNE

TexHnyeckne ycrnosus

Photovoltaic arrays. Specifications

[Jara BBegeHna — 2017—03—01

1 O6nacTb NpPUMEHEHNA

HacToawuii ctaHfapT pacnpocTpaHaeTcsa Ha hoToanekTpuyeckme 6arapen, npeaHasHayeHHble 4Na npu-
MEHEHNA € Ha3eMHbIX (POTOINEKTPUYECKNX CUCTEMAX U ABAAIOLWMECHA OCHOBHOI 4acTbio DOTOINEKTPUYECKNX
cucTem, NnpeobpasyloLieii aHeprmo COTHEYHOrO U31yYeHNUs B 3M1EKTPUYECKYI0 IHEPTMI0 NOCTOSTHHOrO TOKa.

HacToswuii ctaHgapT yctaHaBAnBaeT MUHUMa bHble TpeboBaHUA K KOHCTPYKLUUK, 6e30nacHoCcTu, npu-
eMKe U akcnayatauum poToanekTpuyeckux 6atapein (P6). ob6ecneunarme nx aPEKTUBHOE U HAAEXHOE
hyHKLMOHMpPOBaHMe.

HacToswuii ctaHaapT He pacnpocTpaHaeTcs Ha ®B mowHocTblo MeHee 100 BT v HanpshkeHneMm Xono-
cToro xoga meHee 35 B npu cTaHAapTHbIX YCNOBUSAX UCNbITaHuin (CYWN).

HacTtosAwmnii ctaHfapT ycTaHaBnusaeT TpeboBaHus k ®b. ncxoga u3 TOro, YTO OHU SABASAKOTCA YacTblo
(hOTOINEKTPUYECKNX CUCTEM, W y4yUTbiBAET BANSHWE W B3aumogelicTBne @b ¢ ocTtanbHbIMU KOMNOHEHTaMu
hOTO3NEKTPUUYECKNX CUCTEM.

HacTosiwuiA ctaHgapT ycTaHaBnMBaeT cneuunanbHble Tpeb6oBaHMA Kk 6e3onacHocTu dB. 06ycnoBieH-
Hble CBONCTBaAMU POTOINEKTPUYECKNX cUcTeEM. CUCTEMBI MUTAHUA NOCTOAHHOIO TOKa, U B 0OCOGEHHOCTU POTO-
3NeKTpuyeckme. NpeacTaBialoT 60/blYI0 ONACHOCTb, YeM O6blYHbIE CUCTEMbI MUTAHUSA NMEPEMEHHONO TOKa.
B yacTHOCTM, B cuCTeMax NOCTOSAHHOrO TOKa MOXEeT BO3HWKHYTb W MOAAEpPXMBATbCA 3MeKTpuyeckas gyra c
TOKaMu, 3Ha4yeHUs KOTOpbIX He 6ofblue, YeM 3HavyeHuUs 06blYHbIX pabounx TokoB. Mpu aTom PB ABnAwTCA
0Cc060 OMacHbIMU ycTpoiicTBamMu, 0CO6GEHHO ecnu hoToanekTpuyeckne moaynu (®M) HefoOCTYNHbI B NGO
MOMEHT, Hanpumep, pacnonoXeHbl Ha Kpblllie Uan umetoT 60bluyio 06wyt naowagb. PB HeNb3sA OTKAUYNTD
no XenaHuo, B 0TIM4Me OT TPaAULUMOHHOrO 31eKTPoo6opyA0BaHUA. — Aaxe Npu He3Ha4YuTeNbHOM OcBellie-
HUN OHW BCeErfa HaxoAsaTCA NOJ HanpsXXeHUeM.

Mpu ncnonb3osaHun ®b B hoTOINEKTPUYECKNX CUCTEMAX, MOAKIOYAEMbIX K CETU, U3/T0XEHHbIE B Ha-
cTosiWwem cTaHfapTe TpeboBaHns 6€30NacHOCTN B 3HAYUTEIbHON CTEeNeHU 3aBUCAT OT YCTPOCTB Npeo6paso-
BaHusA aHeprumn (YMN3). coegnHeHHbix ¢ PB. ®B cnegyet nogknoyaTb ToNbKO K YIM3. oTBevawowmm Tpebosa-
HuaM M3K 62109-1 [1] 1 M3K 62109-2 [2].

®b B Takux hOTOINEKTPUYECKNX CUCTEMAX, KaK. HANpUMep, CUCTEMbI C KOHLeHTpaTopamu, cucTeMbl CO
CNIeXEHNEM WU UHTerpupyemMble B 34aHNsA, BO3MOXHO, A0/HKHbI OTBeYaTb [0NO/IHUTE IbHbIM TpeboBaHUAM.

B yacTu, He NnpoTmMBOpeyalleli Tpe6oBaHNAM HACTOSILLEro CTaHAapTa, KOHCTPYKLNA, MOHTaX U MpoBepKa
®b foMKHbLI COOTBETCTBOBATHL TpeboBaHMAM MNMpaBua yCTPONCTBA 3/1EKTPOYCTaHOBOK [3], KOMnnekca ctaHaap-
ToB FOCT P 50571 [4]. Bkntoyaa TOCT P 50571.7.712—2013, v cepuun ctaHgapToB MIK 60364 [5]. CtaHgapT
FOCT P 50571.7.712—2013 cofepxunT TpeboBaHNsi, KOTOPble AOMO/HAT, U3MEHAIOT UK OTMEHAT obLmne
NosoXeHUsA KoMnaekca ctaHaapTos [4].

MpumevyaHne — B OCT P 50571.7.712 oTcyTCTBME YyKa3aHWA Ha WCKIHOYEHME YacTu, pasgena umm nyHkra
06LLMX MOMOXKEHNI KOMMIEKCA CTaHAAPTOB [4] 03HaYa€eT, YTO COOTBETCTBYHOLLME MYHKTbI OBLLMX MOMOXEHWNIA AO/MKHbI ObITh
BbIMNO/IHEHbI.

M3paHue ouymansHoe
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Takxe ®B Jo/MKHbI 0TBEeYaTb Tpe6oBaHNAM CTAHAAPTOB U UHBIX HOPMATUBHbLIX AOKYMEHTOB, OTHOCSH-
WmMxcs K 061acTn npuMeHeHnss @6 (Hanpumep, CTPOUTENbHOM HOPMATUBHOI AOKYMEHTaUUW Npu ycTaHoBKe
®M Ha 34aHuAX UKW UHTerpauuu B 3gaHns), B 4acTu, He NpoTuBopevalleil Tpe6oBaHWAM HACTOSLWEro CTaH-
fapra.

2 HopMaTuBHbIe CCbI/IKM

B HacToAweM CTaHaapTe UCNo/1b30BaHbl HOpMaTUBHbIE CCbIJIKM Ha cneaylouime ctaHgapThl.

FOCT 14254 (M3K 529—89) CTeneHu 3awuThbl, obecneunBaemsie o6oo4kamm (kog IP)

FOCT 22483—2012 (IEC 60228:2004) XXunbl Tokonposogswne A5 kabeneli, NpoOBOAOB U LLHYPOB

FOCT IEC 60269-6 MNMpegoxpaHNTenu nnaBkue HU3KOBO/IbTHblE. YacTb 6. JonoNHNTeNbHbIe Tpebo-
BaHWA K N1aBKUM BCTaBkKaMm 15 3alnuTbl POTO3NEKT PUYECKUX CUCTEM

FOCT IEC 60332-1-2 /cnblTaHns aneKTPUYECcKnX 1 oNTUYeCcKnx kabenei B ycnoBmax Bo3LeincTBuA
nnameHu. YacTb 1-2. VicnbliTaHne Ha HepacnpocTpaHeHWe ropeHns oANHOYHOro BEPTUKA/IbHO pacnosio-
YXEHHOr 0 U30NMPOBAHHOIO NPOBOAA UK Kabens. MNposefeHne NCNbITaHns Npy BO3AeNCcTBNUM NNaMeHeM ra-
30BOVi ropesiku MOLWHOCTbIO 1 KBT c npefBapyTenbHbIM CMELLEeHeM ra3os

FOCT IEC 60898-2 BbiknoyaTenu asnomMmaTNYecKne 415 3almMThbl OT CBEPXTOKOB 3/IEKT POyCTaHo-
BOK ObITOBOr0 ¥ @aHaNornM4yHoOro HasHavyeHus. YacTb 2. BolkioyaTenm aBTomaT4yeckme A1 nepemMeHHoro
M MOCTOSAHHOIO ToOKa

FOCT IEC 60947-1 AnnapaTypa pacnpejeneHus n ynpaBneHnss HU3KoBosbTHasa. YacTb 1. O6wume
npasmna

FOCT IEC 61009-1 BbikntoyaTenn aBToMaTuyeckme, cpabaTbiBalle 0T OCTaTO4YHOro TOKa, CO
BCTPOEHHOI 3aliMTO OT /lloKa neperpysku, OGbITOBbIE W aHAOTMYYOro HasHaveHust. YacTb 1 O6wme
npasuna

FOCT IEC 61140 3awyTa 0T NOpaXeHWs 3/1IeKTpuyeckum tokom. Obme nonoxeHus 6e3onacHocTn
yCTaHOBOK 1 060pyfoBaHuA

FOCT P 12.4.026—2001 CucTema cTaHfapToB 6e3onacHoCTU Tpyga. LiBeTa curHasbHble, 3HaKu
6e30nacHOCTU 1 pasmeTKa CUrHanbHaA. HasHaueHve v npasuna npuMeHeHus. ObLme TexHuyeckne Tpe-
60BaHNA 1 XxapakTepucTuku. MeTogpl UCbITaHuni

FOCT P 50030.2 (M3K 60947-2:2006) AnnapaTypa pacnpefesneHus n ynpasneHus HU3KOBONbTHas.
YacTb 2. ABTOMaTHNYeCKNE BbIKTOHaTENN

FOCT P 50030.3 (M3K 60947-3:2008) AnnapaTypa pacnpegeseHus u ynpasieHus HU3KOBObTHas.
YacTb 3. BbiknoyaTenu, pasbeMHNTENN, BbiKOYaTENN-pasbeHUTENN U KOMBUHAL MM UX C Npefoxpa-
HUTenaMu

FOCT P 50571.3 (M3K 60364-4-41:2005) 9nekTpoyCcTaHOBK/ HU3KOBO/bTHble. YacTb 4-41. Tpebo-
BaHWA AN obecneyeHuns 6e3onacHOCTU. 3aWmTa oT NOpPaXeHUs 3NeKTPUYECKMM T OKOM

FOCTP 50571.4.43/M3K 60364-4-43:2008 3n1eKTPOyCcTaHOBKM HU3KOBO/IbTHble. YacTb 4-43. Tpebo-
BaHWA No obecneyeHnto 6e3onacHoCTW. 3awmTa 0T CBEepPXnioka

FOCT P 50571-4-44 (M3K 60364-4-44:2007) 9N1eKTpPOYyCTaHOBKN HA3KOBO/IbTHble. YacTb 4-44. Tpe-
60BaHNA No obecneyeHnio 6e30MacHOCTU. 3alyTa 0T OTKIOHEHUA HANPSHKEHUA U 31eKT POMarHUTHbIX
rnomex

FOCTP 50571.5.51/M3K 60364-5-51.2005 21eKTpOyCTaHOBKN HU3KOBONbTHble. HacTb 5-51. Bbibop
M MOHTax 3f1eKTpoobopyaosaHus. Obwme TpeboBaHuA

FOCTP 50571.5.52/M3K 60364-5-52.2009 3n1eKTpoycTaHOBKN HU3KOBO/bTHbIO. YacTb 5-52. Bbi6op
1N MOHT@X 3/1eKTpoobopyaoBaHus. S1eKTPONPOBOAKN

FOCTP 50571.5.53/M3K 60364-5-53:2002 21eKTpoyCTaHOBKN HU3KOBO/MbTHbIO. YacTb 5-53. Bbibop
N MOHTaX 3/1eKTpoobopyaosaHus. OTheneHne, KOMMy Tauus n ynpasnieHme

FOCTP 50571.5.54/M3K 60364-5-54:2011 9neKTpoyCcTaHOBKN HU3KOBO/IbTHble. YacTb 5-54. 3a-
3emnsLWme ycTpoicTBa, 3alMTHbIE NPOBOAHMKN U 3alUNTHbIE NPOBOAHNKMA YpPaBHWBAHWUA MOTEHLM-
anos

FOCT P 50571.7.712/M3K 60364-7-712:2002 31eKTpPOyCTaHOBKM HU3KOBO/bTHblE. YacTb 7-712.
TpeboBaHUs K crneuunasbHbIM 31eKT POYCTaHOBKAM WM MecTaM UX pacrnonioxeHns. CUcTembl NMMTaHUA ¢
ncnonb3oBaHmeM O T03NEeKT PUYECKUX COMHEYHbIX baTapei

FOCT P 50571.29 (M3K 60364-5-55:2008) 3nekTpuyeckme ycTaHOBKM 3gaHunii. YacTb 5-55. Bbi6op 1
MOHTa@X 351eKTpoobopyaosaHus. Npoyee obopygosaHmne
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FOCTP 51326.1 (M3K 61008-1—96) BuiknitouaTenn asTomaTuyeckvue, ynpasnsemole guddepeHum-
a/lbHbIM TOKOM, ObITOBOIO ¥ @HaNOMMYHOI0 Ha3HaueHys 6e3 BCTPOEHHON 3alMTbl OT CBBPXTOKOB. YacTb 1
O6Lwwwre TpeboBaHNs N MeTOAbl UCNbITaHWiA

FOCT P 51597 HeTpaauumoHHasa aHepreTwuka. Moaynu conHeuHble DOTO3NeKTpuyeckne. Tunbl n
OCHOBHble NapaMeTpbl

FOCT P 56983—2016 (M3K 62108:2007) YcTpoiicTBa U cucTembl 0OTO3/1IEKTPUYECKUE C KOHLIEH-
TpaTopamu. MeToabl UCMbITaHWiA

FOCT P 56980—2016 (M3K 61215:2005) Moaynu otoanekTpudeckmne n3 KpucTan/imyeckoro Kpem-
HWA Ha3eMHble. MBNIOAbI UCMBITaHWUiA

FOCT P 56981—2016 (M3K 62790:2014) Moaynu oo T03eKT prueckne. KoMMy TaunoHHbIe KOPOOKN.
TpeboBaHus 6€30NacHOCTU U UCTbITaHus

FOCT P M3K 60287-3-2 Kabenu anekTpuuyeckme. PacueT HOMUHaNbHOW TOKOBOI Harpy3ku. YacTb 3-2.
Pa3genbl, kacatoLmecs ycnoBuii akcnayaTauuy. IKkoHoMMYeckas onTumusanmns pasmepa cuioBbix kabenei

FOCT P M3K 60755 O6wue TpeboBaH/s K 3allUMTHbIM YCTpoOiicTBaM, ynpasnsemMmblMm anddepeHLm-
anbHbIM (OCTAaTO4YHbIM) TOKOM

FOCT P M3K 60904-3 locysapcTBeHHas cucTema obecneyeHuss eaquHCTBa M3MepeHuid. Mpubopsbl
oToanekTpuyeckne. HYacTos 3. MpUHLUNLI M3MEPEHUSA XapaKTepUCTUK POTO3NEKT PUYeCcKux npubopos
C y4eTOM CTaHAapTHOW cneKkTpanbHON NI0THOCT MW 3HEPre TNYECKOl OCBELLBLUIOCT Y HA3eMHOIO COMHeY-
HOrO n3ny4yeHns

FOCT P M3K 61643-12 YcTpoiicTBa 3aWuThbl 0T UMMNYNbCHbIX NEepeHanpsXXeHWn HN3KOBOIb THbIE.
YacTb 12. YcTpoiicTBa 3aWwnTbl OT UMMY/NbCHbIX NMepeHanps>XXeHnin B HU3KOBO/IbTHbIX CUIOBbIX pacnpe-
fennTenbHbIX cucTemax. MpuHLmUnbl BbiI6opa U NpUMeEHeHNs

FOCT P M3K 61646—2013 Mogaynu hoTO03neKTpUu4eckne TOHKOMNIEeHOUYHble Ha3zeMHble. Mopagok
npoBefeHVs NCNblITaHnin ANA NOATBEPXAEHUS COOTBETCTBUA (PDYHKLMOHAJIbHBIM Xapak TepucTukam

FOCTP M3K 61730-1 Mogynu cdontanekTpuyeckne. OueHka 6e3onacHocTu. YacTb 1. TpebosaHus
K KOHCT pyKL MK

FOCTP M3K 61730-2 Mogynu doToanekTpuyeckue. OueHka 6e3onacHocTu. YacTb 2. MeTogbl nc-
NblTaHuni

FOCT P M3K 61829 BaTapen hoT03NneKTpUYecKne 13 KpUCcTal/IMyeckoro KpeMHusi. ViamepeHuve
BOJ/Ib TaMMBPHbIX XapakTepUCT UK B HATYPHbIX YCIOBUAX

FTOCTP M3K 61853-1 Moaynu dhontoanekTpuyeckme. OnpegeneHve pabounx xapak TepucT K n aHep-
reTunyeckas oueHka. HacTb 1. MamepeHne pabounx xapakTepUCTUK B 3aBUCUMOCTU OT TemnepaTypbl 1
3HepreTWYecKoli OCBeLeHHOCTN. HoMWHanbHas MOLWHOCT b

FOCTP M3K 62124 CucTeMmbl hOTO03/1EKTPUYECcKMe aBTOHOMHbIE. MMpoBepka paboTocnocobHoCT U

FOCTPM3K 62305-1 MeHeXMeHT pucka. 3awmTa oT MofHuM. YacTb 1. O6wme npuHumnbI

FOCT P M3K 62305-2 MeHe)XMeHT pucka. 3awyTa oT MofHMU. HacTb 2. OueHka pucka

MpumeuaHne — [Ipu NOMb30BAHUM HACTOALMM CTAHAAPTOM LIENIECO06Pa3HO NPOBEPUTL AENCTBUE CCbINoY-
HbIX CTaHAAPTOB B MH(OPMALIMOHHOI cUCTEME O6LLEro No/b30BaHUS — Ha OuLMaIbHOM caiiTe deaepasibHOro areHT-
CTBa MO TEXHNYECKOMY PEry/IpoBaHuio 1 METPOSIONN B CETU VIHTEPHET UM MO eXEerogHoMy UH(OPMALMOHHOMY yKasa-
Teno «HaumoHasbHbIE CTaHAaPTbI», KOTOPbI ONY6/IMKOBAH MO COCTOSIHUIO Ha 1 siHBapsi TEKYLLEro rofa, v no Bbinyckam
€XEMECSUYHOro MHOPMAaLMOHHOTO yKasaTens «HauyoHabHble CTaHAapTbi» 3a TeKyLWmii rog, EC/iM 3aMeHeH CCbINIoUHbIi
CTaHZapT, Ha KOTOpbI AaHa HeAaTUpPOBaHHAs CCbIKa, TO PEKOMEHAYETCS UCMO/b30BaTh AECTBYIOLWYI0 BEPCUI0 3TOT0
CTaH4apTa C y4eTOM BCEX BHECEHHbIX B JaHHYIO BEPCUI0 M3MEHEHWIA. ECNM 3aMEHeH CCbIIOYHbIA CTaHaapT, Ha KOTOpbIl
[laHa [aTMpoBaHHasi CCbi/ika, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOM0 CTaHAAPTa C yKa3aHHbLIM BbilUe rof4oM yT-
BepXkaeHns (NpuHATUS). Ecnv nocne yTBepXAeHNst HaCTOSILLEro CTaHAapTa B CCbIMIOUHbIN CTaHAApT, Ha KOTOPbIi AaHa
[aTMpOBaHHas CCblfka, BHECEHO M3MEHEHWe, 3aTparmBaroLLee NosiIoKeHUe, Ha KOTOpoe faHa CCbi/ka, TO 3TO MOJoKeHue
peKoMeHayeTCs NPUMeHsTb 6e3 ydeTa AaHHOrO U3MEHEHUs. ECM CCbIOYHbIN CTaHAapT OTMEHEH 6€3 3aMeHbl, TO NoJIo-
XEeHMe. B KOTOPOM Ji@aHa CCbI/IKa Ha HEro, PEKOMEHAYETCS MPUMEHSATL B YacTW, HE 3aTPar1BaroLLein 3Ty CCblKy.

3 TepMUHbI 1 onpeaeneHns
B HacToswWweMm cTaHAapTe NPUMEHEHbI CriefytoLine TePMUHbI C COOTBETCTBYOLW UMY ONpeAeneHUsiMu:

3.1 doToanekTpnyeckans 6arapes nm ee KOMNOHEHTbI

3.1.1 cdoToanekTpuyeckas 6atapes: ®b (photovoltaic array. PV array): YcTpoiicTBo, cocTosilee u3
3N1eKTPUYECKN COeAUHEHHbIX (DOTO3NEKTPUYECKUX MoAynei, poToaNneKTpuyeckux Lenovek naum ortoanek-
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TPUUYECKUX TPYMM, TeHEPMPYOLLEE MOCTOSHHbLIA 3M1EeKTpUYeckuii ToK Nnog BO3AeNCTBMEM 3M1EKTPOMArHUTHOIO
U3MlyYEHUS 1 BK/IOYAIOLLEE TAKXKE BCE KOMMOHEHTbI, o6ecneynBarnlyme 3NeKTpUYeckme n MexaHmyeckue co-
e[AVHEHUs1 BHYTpU 6aTapeun v ¢ BHEWHUMW YCTPOACTBAMU, KOHCTPYKLUSMU.

MpumedyaHue 1— B HacTosWeM cTaHaapTe nog @6 NOHUMAKTCS BCE €€ COCTAaB/SIOWME 40 BXOAHbIX 3aKU-
MOB MOCTOSIHHOIO TOKa NMPeo6pasoBaTesisi SHePrun, HaKOMUTENSH SHEPTUM UM Harpy3K1 NOCTOSIHHOTO Toka. MpaHuuein ®b
CUMTAETCS BbIXOAHAS CTOPOHA OTK/OUaloLLEro ycTpoiicTea ®b.

B HacToAweMm cTaHfapTe He paccmaTpuBaloTca ocHoBaHne ®b. annapartypa C/ieXeHus, Ten0BOro KOoH-
TpONA N Npoyns nofo6HbIE KOMMNOHEHTbI.

MpumeyaHne 2 — OB [MIOKET COCTOATb U3 €AMHCTBEHHOTO (POTOSEKTPUHECKOTO MOAYNS, OTAENbHOM hoTo-
3/1EKTPUYECKON LIEMOYKN, NN HECKOMIbKUX NapasfieslbHO COefUHEHHBIX (DOTO3NEKTPUUECKMNX LieNoYek, WaM HECKOMbKMNX
napannienbHO CoeANHEHHbIX (DOTOINEKTPUYECKMX FPYNn U UX COOTBETCTBYIOLLMX KOMMOHEHTOB.

3.1.2 dhoToanekTpuuecknin anemeHT (photovoltaic cell. PV cell): HaumeHbwnini Hegenumeblii npeobpa-
30BaTeslb IHEPTMY COTHEYHOTO N3/Ty4YEeHUS B 3/IEKTPUYECKYI0 IHEPTUI0 Ha OCHOBe dhoToaddekTa.

MpumeyaHne 1— (OTOINEKTPUUECKUI INEMEHT IMIOKET TAKKE NPEOBPA30BLIBATL MHOE 3/IEKTPOMArHUTHOE
U3nyyeHue.

MpumeyaHne 2 — Takke MOryT UCMO/IL30BATLCA TEPMUHBI «COJIHEYHBIIA q)OTOSI'IeKTpVIHeCKVIVI ANEMEHT» UMn
«COJIHEYHbI 3NeMEHT».

3.1.3 doToanekTpuueckmini moayns; ®M (photovoltaic module, PV module): YcTpolicTBO, KOHCTPYK-
TUBHO 06befnHAKLWEe 3NEeKTPUYECKN COeAMHEHHble Mexay co60i hoTo3NeKTpuyYeckne 3nemMeHThl, 3alu-
LWeHHOe OT OKpyXatoLeil cpefbl 1 fonyckalowee UCNbITAHUA W 3KCNyaTaluio B ka4ecTBe HE3aBUCUMOU KOH-
CTPYKLMOHHOW efnHnLbI.

MpumeyvaHne — Takke MOXET UCMOMb30BATLCH TEPMUH «(DOTOINIEKTPUYECKME CONTHEYHbIE Moaynn; PCM» B
cootBeTcTBMM ¢ FTOCT P 51597.

3.1.4 poToanekTpuueckas uyenodka (photovoltaic string. PV string): MocnepgoBatenbHoe anekTpuye-
Cckoe coefunHeHne ABYX unn 6onee hoToaNEKTPUYECKMX KOMNOHEHTOB (hOTO3NEKTpUYeCcknx mogynei, goTo-
3N1eKTPUYECKUX FPynn O4HOro YPOBHS) B (DOTO3N1EeKTpuUeckoii 6atapee.

Ecnun ucnonbsyetca TepMuH «@OTO3/IEKTpUYeckasn Lenoyka» 6e3 ykazaHus Has3BaHUA hOTO3/IekTpuye-
CKOro KOMMNOHEHTa, umeeTcsa B BUAY hoToanekTpuyeckas Lenoyka u3 nocsaefoBatesibHO CoeUHEHHbIX JOTO-
3NeKTpuyeckux mogynei.

MpuMeuyaHne — Kak npaBuio, B hOTOINEKTPUYECKMX GaTapesix NPUCYTCTBYHOT TO/IbKO (DOTO3/IEKTpUYeckue
Llenoykmn n3 nocnefoBaTesibHo CoeAMHEHHbIX YOTO3NEKTPUUECKNX MOAYNei.

doTo3NEeKTPUUECcKas Lienoyka Takxe BkoYaeT kabenb hOTOINEKTPUYECKON LLeNoYKuN, COeANHNTE bHbIE
N. ecnn Heob6xoAMMO, 3alNTHbIE 3N1eMeHTbl COEAMHEHHbIX NOCAeA0BaTENlbHO POTOINEKTPUYECKNX KOMMOHEH-
TOB W BCEW LLenouku.

3.1.5 boToanekTpuyeckas rpynna (photovoltaic sub-array, PV sub-array): YacTb choTO3n€EKTPUYECKON
6aTapewn, cocToalan M3 3NeKTPUUYECKN napannienbHo coefUHEHHbIX (DOTOINEKTPUYECKMX KOMNOHEHTOB (do-
TO3/1eKTPUYECKUX Lienovek nam hoTO3/IEKTPUYECKMX Tpynn npeabiayLwnx ypoBHeid, 6onee yaaneHHbIX OT Bbl-
xofa ®b).

Ecnn ucnonb3yeTca TepMUH «oToanekTpuyeckas rpynna» 6e3 ykasaHua ypoBHS rpynnbl, UMeeTcs B
BMAy, 4To B @B TONBLKO OAMH ypOBEHb POTOINTEKTPUYECKUX TPYNN — (POTOINNEKTPUYECKMNE TPYNMbl, cCOCTOoAWMeE
13 napasiesibHO COeiMHEHHbIX (DOTOINTEKTPUYECKUX LieMOYEK.

doToanekTpuyeckas rpynna Takxe BKIOYaeT coeJUHUTENbHYIO KOPOOKY Lenoyek (Unu potoanekTpuye-
CKWX Tpynn npeablaywmnx ypoBHeit), kabenb hoTO3NeKTPUYECKOA rpynnbl, pa3beuHNTENN 1. ecin Heobxoan-
MO. coeguHNTEe IbHbIe N 3alWNTHble 3/IEMEHTHI.

3.1.6 hoTO3NEKTPNYECKNIA KOMNOHEHT ®B: ®OTO31EKTPUUYECKNI MOAYNb, AN hOTO3NeKTpuYeckas
Luenoyka, nav otoanekTpuyeckas rpynna poToanekTpuyeckoin 6atapeu.

3.1.7 hyHKLUMOHANbHO 3a3emieHHas poToanekTpuyeckas 6atapes (functionally earthed PV array):
doToanekTpuyeckas b6arapes, o4UH U3 NPOBOAHUKOB BbIXOAHOIO kabens KOTOPOi coefNHEH C 3eMneil B Le-
NAX. OTNIMYHBLIX OT 06ecneyeHns 6e30MacHOCTU, U BbINOMIHEHHBIN cpefcTBaMu, He OTBeYaloLWwMMmM TpeboBaHu-
AM 3alNTHOIO ypaBHNBaHUA NoTeHUManos.

MpumeyaHue 1— Takasa ®b He cumTaeTcsa 3a3eMneHHol Ob.
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MpumeyaHune 2 — K Takomy 3asemneHuo ®b5 OTHOCATCA, Hanpumep, 3a3emsieHne OAHOro MPOBOAHMKA Bbl-
xoAHoro kabens ®b yepes conpoTUB/IEHNE UM BPEMEHHOE 3a3eMJIeHVe BbIXOAHOTO kabensa ®b B Lensx obecneveHus
HOPMaJsIbHOW paboTbl UM TpebyeMbix 3HaUEHW pabounx xapakTepmucTuk eb.

MpumMeyaHue 3 — EC/M He BbINOMHEHO paboyee ((hYHKLMOHABHOE) 3a3eM/IeHNE MPOBOAHUKA BbIXOAHOIO
kabensi ®B, Ho ®B nofk/toueHa K IHBEPTOPY, PE3UCTUBHbIV U3MEPUTENbHbI KOHTYP KOTOPOro UCMO/bL3YeTcs A5 onpese-
JIEeHUsl COMPOTUB/EHUS ®B OTHOCUTENBHO 3eM/IU, TaKON U3MEPUTESIbHBIA KOHTYP HE MOXET paccMaTpuBaThCsl Kak doyHK-
UMoHasIbHOE 3a3eM/ieHne NPOBOAHMKA Kabens ®b.

3.1.8 wyHTupyrowunii anog (bypass diode): inon, yCTaHOBNEHHbI NO HanpaBfeHWO Toka napanfienb-
HO OJHOMY W/IN HECKO/IbKUM MnocnefoBaTe/lbHO COeMHEHHbIM (POTO3NEKTPUUECKMM 3/1IeMeHTam B hOTO31ek-
Tpuyeckom mogyne unu poToanekTpuyeckum Moaynsm B pOTOINEKTPUYECKON Lenoyke n obecneynsaroLLmni
06X0[, TOKOM pa3pbiBa Lienun, NoBpexXAeHHbIX 1 3aTEHEHHbIX (DOTO3/IEKTPUYECKNX I1EMEHTOB U POTOINEK-
Tpuyeckux mogyneii.

3.1.9 6nokupytownii gnopg (blocking diode): inoa, ycTaHOB/IEHHbI NOC/ef0BaTeIbHO € POTOINEKTPU-
YyeckuMm Moaynem, poTO3NEKTPUYECKOW LenoYkoii, hoToanekTpnuyeckoin rpynnoii, @b ans npegorepawieHms
06paTHOro Toka B ykazaHHOM (hOTO3/M1eKTpuyYeckom moayne, (hoTO3NEeKTPUUECKOl Lienoyke, (hOTO3eKTpuYe-
ckoli rpynne. ®B 1 3aWnTbl NpW NOBPEXAEHUN N30NALUN.

3.1.10 kabenb (cable): OAUH MW HECKONLKO M30/IMPOBAHHbLIX MPOBOAHUKOB (TOKOMPOBOASALLNX XWIT)
AN ONTUYECKNX BOSTOKOH, 3@K/HOYEHHbIX B 3aLUTHYI0 (0O6bIYHO repMeTUUHY) 060/104Ky C BO3MOXHbIM A0-
6aBrieHVeM 3anofHUTENS, N30AUPYIOWNUX NN 3alWUTHBIX MaTepuanos. Ceepxy 060104k, B 3aBUCMMOCTMN OT
YCNOBUI NPOKIaAKN 1 3KCnyaTauumn kabens, MoXeT Haxo4WTbCSA COOTBETCTBYIOLWMIA 3aLYUTHbIA NOKPOB, Mpu-
roAHbIA. B 4HaCTHOCTKW, ANS NPOKNaAKW B 3eM/ie U Noj BOAON, B KOTOPbLIA MOXET BXOAUTb GPOHS.

3.1.11 npoBog (wire): TMOKNIA LMANHAPUYECKN NPOBOAHMK C N30/INPYIOLWMM MOKPbITUEM Unn 6e3 Hero,
ANMHa KOTOpOoro 60/ble pasMepoB ero NonepeyHoro ceYeHus.

MpumeuaHne — TlonepeyHoe ceyeHne NPoBoAA MOXET NMETL 1106YI0 (POPMY, HO TEPMUH «MPOBOA» OBLIYHO
HEe NPUMEHSIIOT ANS SIEHT UM Y3KMX MOJIO0C.

3.1.12 BbIXOAHOW kabenb hoTo3aNnekTpuyeckoin 6atapeun (PV array cable): Kabenb hoToanekrpuye-
CKOIl 6aTapeun, N0 KOTOPOMY NpoTeKaeT BbIXOAHON TOK OT hOTO3INIEKTPUYECKOW baTapen.

3.1.13 kabenb hoToanekTpuueckoin rpynnel (PV sub-array cable): BbixogHoW kabenb oT hoTO3NEK-
TPUYECKOI rpynnbl, N0 KOTOPOMY NpOTEKaeT BbIXOAHOW TOK COOTBETCTBYHOLLEN rpynnbl hOTOINEKTPUYECKOIA
6aTtapeu.

MpumeyaHune — Kabenu poToaNeKTpUUEcKoii rpynnbl MOryT NPUCYTCTBOBATL TO/LKO B ®B. KOTOpble BKIOYa-
10T (DOTOINIEKTPUYECKIE TPYNMbI.

3.1.14 xabenb hoTo3anekTpuyeckoin uenoukn (PV string cable): Kabenb, coegunHsowmii poToanek-
Tpuyeckne mMogynu (hoToanekTpmyeckme KOMNOHeHTbl ®B) B (DOTO3N1EKTPUYECKYHO LLeMOYKY U BbIXOAALW NI 13
(POTO3NEKTPUUECKOW LLEMOUKM.

3.1.15 kommyTaunoHHaa kopobka hoToanekTpuueckoro moaynsa (module junction box. junction
box): KommyTaunoHHas kopo6ka, ycTaHOBNeHHan Ha hoToanekTpuyeckom mogyne n obecneuymsawLwas co-
ef\MHeHne BHYTPeHHUX ueneii hOTOINEKTPUYECKOT0 MOAYNSA C BHELWHUMU LENAMU, a Takxe 3aliuTy 3Tux
coefiMHeHWIi OT BO3AeliCTBMA BHeLWHe cpefbl 1 3aluUTy OT NPUKOCHOBEHUS K TOKOBEAYLW MM YacTam. Kom-
MyTauMoHHasa Kopobka (OTO3/EKTPUYECKOTro MOoAyns MOXeT cogepxaTb LWYyHTUpyowuii(e) guop(bl) u
610kupytoumnii(e) gnoa(sl).

3.1.16 coeaunHuTenbHaa kopobka oTo3anekTpuyeckoii 6Gatapeum (PV array combiner box):
KommyTaumnoHHass kopo6ka, B KOTOPOW coefuHAOTCA kabenu ¢oToanekTpuyeckux rpynn unm kKabenu
poToanekTpuyecknx(oit) yenouek(kn). ecnm ®b cocToUT TONbKO U3 hoTo3aNekTpruuecknx(oin) uenovek(km), Ko-
Topas MOXeT Bk/loYaTb YCTPOi/CTBA 3aLiuTbl OT CBEPXTOKOB, a Takxe Apyrue annapartbl 3aWuTbl U BbikaOYa-
Tenu-pasbeAnHUTENN N U3 KOTOPOW BbIXOAWT BbIXOAHOW kabenb ®b.

3.1.17 coegnHnTeNnbHaa Kopobka poToanekTpuuecknx uenoyvek (PV string combiner box): KommyTta-
LlMOHHaA Kopobka, B KOTOPOW coenHATCSA (DOTO3/TEKTPUYECKME LLeMOoYKM U KoTopas MOXeT BKYaTb yCTPOi-
CTBa 3aluTbl OT CBEPXTOKOB, @ Takxe Apyrue annapatbl 3alWuTbl U annapaTbl/ycTpoiicTBa KOMMyTauum.

MpumeyaHue — CoefuHUTESbHbIE KOPOBKM (DOTOINEKTPUUECKMX LieNoUeK MMEOT OTHOLLIEHWE TOIbKO K (poTo-
3/1eKTPUYECKUM 6aTapesiM, KOTOpble pasaesieHbl Ha (DOTO3/IEKTPUYECKME TPYMMbI.

3.1.18 coeanmHnTENbHAs KOPO6Ka DOTO3IEKTPUYECKON Tpynnbl: KOMMyTaLMoHHas Kopo6ka, B KOTO-
poii coeguHATCA POTOINEKTPUYECKME TPYNNbI NPeAbIAYLLEr0 YPOBHS, KDOME NOCNEAHErO, N KOTOpas MOXeT
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BK/lOYATb YCTPOICTBA 3allMThbl OT CBEPXTOKOB, a Takke Apyrve annapartbl 3aluTbl U annapatbl/ycTpoiicTBa
KOMMYyTaunu.

MpumedaHue — CoefuHUTENbHbIE KOPOGKY (HOTOINEKTPULECKNX TPYNM UMEKOT OTHOLLEHWE TOJbKO K (POoTO-
3/1EKTPUYECKMM BaTapesiv, BK/IHUAOLLMM ()OTO3IEKTPUYECKME TPYNIbl HECKO/TbKUX YPOBHEN.

3.1.19 pasbeanHeHune (hyHkuns): eiicTBue, HanpaB/eHHOE Ha OTKIYEeHWe NUTaHUSA BCeNl yCTaHOBKM
UNu ee OTAENbLHON YacTu NyTeM OTCOeAMHEHUSI 3TOW YCTAHOBKM UK €€ YacTu OT N1I060ro NCTOYHUKA 3EKTPU-
Yyeckoli aHepruy no coobpaxeHnsam 6e3onacHoCTy.

3.1.20 BbIkOYaTeNb (MexaHnyeckuii) [switch (mechanical)]: MexaHnyeckoe KoMMyTHpyloLLee yCTpOii-
CTBO, cNoCco6GHOe BK/OYaTb, MPOBOAUTL U OTK/IOYATH TOKM NMPU HOPMasnbHbIX YCNOBUSAX B Lenun (3TW ycnoBus
MOTYT BK/lOYaTb onpejesieHHble paboyne neperpysku), a Takke NPoOBOAUTL TOKM B TeYeHWe onpefeseHHoro
BPEMEHU Mpu onpefiefleHHbIX HEHOPMasibHbIX YC0BUAX B Lienu, Takux Kak KOPoTKOe 3amblKaHue.

MpumeyaHne — BobikYaTelb MOXET He 06/1a4aTb CNOCOOHOCTbLIO OTK/IOYATb TOKM KOPOTKOTO 3aMblKaHUS.

3.1.21 pasbepguHutenb (disconnector): KOHTakTHbI/i KOMMYTaLMOHHbIV annapaT, B pa3oMKHYTOM MNO-
NIOXXEHWN COOTBETCTBYOLW M Tpe6oBaHUAM K (PyHKLUN pasbeanHeHus.

3.1.22 BbikAOYaTenb-pasbefguHuTens (switch-disconnector): BbiknoyaTenb, KOTOPbIA B OTK/IOYEH-
HOM MONI0XEHUN ya0BeTBoOpsAeT TpeboBaHUAM N0 U30NALUN, HOPMUPOBAHHbLIM ANS pa3beAnHUTENS.

MpuMmeyaHne — BblkIOYaTeb-pasbeMHNTENb BbINOAHAET PYHKLMIO OTKIIOYeHns ®B (BbixogHoro kabens
®B) 0T KOHTYpa NoTpebsieHns POTOINEKTPUYECKOW CUCTEMBI.

3.1.23 anekTpuyeckuii coeguuutensd (electrical connector, connector): 3nekTpoTexHUYecKoe ycTpoii-
CTBO, NpefjHa3HauYeHHoe 415 MEeXaHU4ecKoro COefjMHeHUs U pa3beAUHEeHNs 31eKTpUYecknx Lenei, cocros-
uwee n3 AByXx u 6onee yacTeii (BUIKW, pO3eTkMN), 06pasyoLNX pa3beMHOE KOHTAKTHOE COefJMHeHNe.

3.2 ®doTo3nekTpuyeckas cuctema M ycTpoiictBa KOHTypa noTtpebneHuns

3.2.1 poToanekTpuyeckas cucrema (photovoltaic system. PV system):

CucTema, npeobpasylolas CoO/THEYHYI0 3HEePruio B 3/IEKTPUYECKYI0 C MOMOLLbI0 NPSIMOro npeobpasoBa-
HUA 1 UCNoNb3ywLwas ee 4N HaCTUYHOTO UK MOSTHOTO NOKPbLITUSA 3EKTPUUECKUX HArpy3oK notpebutens
n/mnu nepefayn ee B CeTb.

3.2.2 ycTpoiicTBO Npeob6pa3zoBaHus aHepruun; YN (power conversion equipment PCE): YcTpolicTBo,
B KOTOPOM MNpOMCXOAMT npeobpas3oBaHue NPOM3BOAMMON (hOTO3NeKTpuueckoi 6atapeeli anekTpuyeckon
3HEepPrnm NOCTOAHHOTO TOKA B 3HEPTUI0 C HEOOXOAMMbIMU YACTOTOW U/MAN HaNpPsHXKEHWEM ANA NUTAHWA Harpys-
K. WX HaKON/IeHUs B akkyMynsATOpHOI 6aTapee, nau nepegadymn B ceTb.

3.2.3 ycTpolicTBO npoo6pa3oBaHna aHeprum c pasgeneHuem uenein; YMN3 c pasgeneHvem uenei
(isolated PCE): YcTpoicTBO Nnpeo6pa3oBaHnsl 3HEPTUM NO MeHbLUE Mepe C NPOCTbIM pas3fefieHNeM BbIXO4-
HbIX Leneli KOHTypa noTpebneHns n KoHTypa ®b, nMeloliee TOKM yTeuku, He MpeBbiakwwme npegenbHbiX
3HauyeHuii, ycTaHoBNeHHbIX NS Y3, knaccucuuympyemolix kak YN ¢ pasgeneHnem uenei.

MpumevaHne 1— TpeboBaHus K MHBEPTOPaM U3/NOXEHDI B [2]. PasfeneHne MoXeT 6bITb BbINO/IHEHO KaK YacTb
YM3 nnmn cHapyxu Y3 ¢ NOMOLLbIO crieluasibHbiX CPELCTB WM YCTPOWCTB pasfeneHns, Hanpumep, UHBEPTOP C BHELL-
HUM U30NMPYIOLWMM TpaHcdopMaTopoM. Ecnv paspeneHmne BbINoSIHEHO cHapYXu YT3. B KOHTYpe «YT3 — cneunasibHble
cpefcTBa UKW YCTPOIACTBA pa3fe/ieHns» He JO0/HKHO BblTb NOAK/IHOUYEHO HUKAKOro MHOTro 060pyA0BaHus.

MpumeyvaHue 2— BYIM3. kkoTOpOMy NoAkOYeHa 6oniee YeM ofHa Lieflb KOHTYpa NoTpebieHns, pasgenexHne
MOXET 6bITb BbINO/IHEHO MEXAY HEKOTOPbIMM LieNnsiMU 1 KOHTYPOM ®B 1 0TCyTCTBOBaTHL MeXay ApYrMMU Lensmn n ®b. Ha-
npumMep. B MHBEPTOPE, COeMHEHHOM ¢ OB. akkyMynsiTOpHoli 6atapeeii (AB) 1 anekTpopacnpegenuTenbHoii ceTblo, pas-
[eneHne MOXeT ObITb BbINOSHEHO MeXAy KOHTYpoM ®B 1 KOHTYpOM 3afnekTpopacnpeaenvTensHoli ceTn 1 0TCyTCTBOBaTb
MexXay KOHTypamu hoTO3N1eKTpPMUECKol 6aTapen 1 akkymynaTopHoi 6atapen. B HacToswem cTaHgapTe TepMuH «YT9 ¢
pasfeneHuem Leneii», kak NpaBusio, NpUMeHseTcs Ans 0603HauYeHns YN ¢ pasfgeneHnem BbIXOAHOTO KOHTypa 3M1eKTpo-
pacnpegenuTenbHoli ceTn u KoHTypa ®b.

MpumeyaHune 3— Ecim B YIS 0TCYTCTBYET BHYTPEHHEE pa3fesieHne BbIXOAHOIO KOHTYpa anektpopacnpee-
NUTENbHON ceTu 1 KoHTypa ®B. HO ANA 3TOro UCNOMbL3YIOTCA cneuvasbHble CPeaCcTBa UM YCTPOMCTBA pasfeneHus, Kak
yKasaHo B npumMeyvaHnn 1. Takoe coveTaHue YT v cneumanbHbIX CPEACTB UM YCTPOICTBa pasfesieHnst MOXEeT paccma-
TpmBaTtbes kak Y3 ¢ pasfenexHnem Lenei.

MpumeuyaHne 4 — HBEpPTOp, B KOTOPOM A/s pasfeneHnsi TpeGyeTcs MCMoMb3oBaTh OTAE/bHbIA BHELWHNI
U30MMpYIoLLMIA TpaHCopMaTop, CUMTaeTCs MHBEPTOPOM C pasfefieHUeM Lieneil, ecnm Mexay UHBEPTOPOM U 06MOTKOI
TpaHcdopmaTopa, K KOTOPOii OH NOAKIOUEH, HE MOAKMIOYEHO HYKakoe NHOe 060py0BaHMe UK. B Clyyae NoAKIIoYeHMs
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6011ee 0HOro MHBEpTOpa K OAHOMY TpaHCOPMATOpPy, eCn KadkAbIli MHBEPTOP NOAK/OYEH K OTAe/1bHON 06MOTKe TpaHc-
chopmatopa. Ecnm 60nee o4HOro MHBepTOpa NOAK/IIUAOTCA K OAHOM 06MOTKe TpaHcthopmaTopa, Takue MHBEPTOPbI JOIK-
Hbl paccMaTpyBaTbCs Kak MHBEPTOPbI 63 pasfeneHns Leneil.

3.2.4 ycTpoiicTBO Npoo6Gpa3oBaHna aHeprun 6e3 pasgeneHnsa uenei; YN 6e3 pasgeneHus uenei
(non-isolated PCE): YcTpolicTBo npeo6pa3oBaHusi 3HEprnn 6€3 MUHNUMabHOTO pa3feneHuns BbIXOAHbIX Lene
KOHTYpa noTpebrieHns n kKoHTypa ®b unm umerowee Tokn yTeukn, npesocxogauine Tpebyemoie gna YMN3 c
pasgeneHuem Lenei.

3.2.5 cnoxeHne 3a TO4YKOW MakcumanbHoi MouwHocTu. CTMM (maximum power point tracking.
MPPT). MeTopg ynpaBneHus, o6ecneuymBatoumnii pa6oty b B oKpeCTHOCTU TOUKM BOMbT-aMMNEPHON xapakTe-
puctukn (BAX), B KOTOPOI MpousBefeHne 3HAYEHU Toka U HanpsXXeHUs MakCUMasbHO W. ClefoBaTesibHo,
MakcumasnbHa BbIXOAHaA MOWHOCTL B Npu 3agaHHbIX paboynx ycroBusx.

3.3 T[poBOAHWKM W NpoBOAALLME YACTU

3.3.1 npoBogdAwan yacTb (conductive part); YacTb, koTopas cnocobHa NPOBOANTbL /IEKTPUYECKUIA TOK.
3.3.2 TokoBeayuias 4acTb (live part): NMposBoasLan 4acTb 3/IEKTPOYCTAaHOBKMN, Haxoaslaaca B npouec-
ce ee paboTbl Noj paboumM Hanps>KeHnem.

MpuMeyaHue — ITO NOHSATUE HEOBSA3ATE/ILHO NOAPA3YMEBAET PUCK NOPAKEHMS 3N1EKTPUUYECKM TOKOM.

3.3.3 oTkpbITass npoBoAsauwasn yacTtb (exposed conductive part): flocTynHas 415 NPUKOCHOBEHUS NpO-
BOASALLANA YaCTb 3/1EKTPOYCTAHOBKM, HOPMa/IbHO HE HAaX0AsLWasacsa Noj HanpsHXXeHNEM, HO KOTopas MOXET OKa-
3aTbCs NOJ HaANPSXXEHWEM Npu NOBPEXAEHUN OCHOBHON M30NALNN.

3.3.4 cTOpPOHHAA NpoBoAsiWas 4yacTb (extraneous conductive part): MpoBoaswas yacTb, He sABASALO-
Lancsa 4acTblo 3/1€KTPOYCTAHOBKM.

3.3.5 TokonpoBOAALWMA NPpOBOAHWK. NPOBOAHUK, NO KOTOPOMY B HOPMasibHbIX YCN0BUAX NpoTekaeT
3N1EeKTPUYECKniA TOK.

3.3.6 cpeaHunii npoBoAHWK M, NpOBOAHUK cpefHeit Toukn (mid-point conductor, M conductor): Mpo-
BOAHWK. 3/1€KTPUYECKN NPUCOEAUHEHHbIN K CPeAHEN TOUYKE 3/1eKTPUYECKOM CUCTEMbI MOCTOSHHOTO ToKa W Uc-
nonb3yeMblii AN Nnepefayun u pacnpefesieHus 31eKTPo3Hepruu.

3.3.7 HelTpanbHbll npoBogHuK N (neutral conductor, N conductor): MPoOBOAHNK, 3NEKTPUYECKM NPU-
COEAMHEHHbI K HETpanbHOW TOYKe UM cpefHeli Touke 3M1eKTPUYECKON CUCTEMbI MEPEMEHHOrO TOKa U UC-
nonb3yeMblii AN Nnepefayun u pacnpeseneHns 3/1eKTPO3HEePruu.

3.4 3Onektpob6e3onacHoOCTb

3.4.1 ocHoBHasa nsonAuua (basic insulation): U3onauusa TokoBegywnx yacteli, obecneynsaroLLas B TOM
yucne 3awmnTy oT NPAMOro NPMKOCHOBEHUSA.

3.4.2 pononHuTenbHasa mlonauua (supplementary insulation): HesaBucumas M30NALUSA, BbINOHAE-
Mas fOMOSIHUTE/IbHO K OCHOBHOW M30/15LMK ANA 3aWUThl NPY NOBPEXLEHUN OCHOBHOW M30N1AUNN.

3.4.3 gBoliiHaa nsonauua (double insulation): N3onauns, cocTosAw,as n3 OCHOBHOW M AONONHUTENbHOW
n3o0naunn.

3.4.4 ycuneHHasa nsonauusa (reinforced insulation): M3onsauma, obecneymBarwan cTteneHb 3awuTbl
OT MOpaxXeHns 3NeKTPUYECKUM TOKOM, 3KBMBAJIEHTHYIO CTENeHn 3awunTbl, obecneynsaemoii ABOWHON n30-
nauven.

MpumevyaHne — YcuieHHasa N30MALUA MOXET COCTOATb N3 HECKO/IbLKUX C/0EB, Ka)K,EI,bII7I N3 KOTOPbIX HE TNTIOXET
6bITb MUCMbITaH OTAEeNbHO KakK OCHOBHas nan AonosiHuTeibHas n3onauns.

3.4.5 npocTtoe pa3sgeneHue (simple separation): PasgenerHne mexay LUensiMu uav Mexay Lenbio u 3em-
nei nocpeAcTBOM OCHOBHOW M3onauuu.

3.4.6 pabouee (hbyHkumoHanbHoe) 3azemneHue (functionally earthing): 3azemneHne TOUKM UK ToYEK
TOKOBEAYLNX YacTell 3N1eKTPOyCTaHOBKM, BbiNOSIHAEMOe AN ob6ecneyeHns paboTbl 3/1EKTPOYCTAHOBKM (He B
Lensax anekrpobesonacHocTK).

3.4.7 3awnTHoe 3azemneHue (protective earthing): 3azemneHne, BbiNoNIHAEMOE B LeNsAX 3/ieKTpob6e3o-
nacHoCTK.

3.4.8 ypaBHuBaHue noteHuynanos B ®b: dnekTpuyeckoe coefiMHEHNE BCeX OTKPbITbIX NPOBOAALLUX
yacTtein ®b (a Takke CTOPOHHMX MPOBOAALMUX YacTeli, ecnu TpebyeTcsa) Mexay cob0oi ANA AOCTMXKEHUA pa-
BEHCTBA MX NOTEHLUMAsOB.
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3.4.9 NpoBOAHNK CUCTEMbI ypaBHUBaHua noteHyunanos (bonding conductor): NMpoBoAHUK, ycTaHas-
nuBaemblii ANA PYHKLMOHANBHOTO AN 3@l MTHOrO YpaBHUBaHUA NOTEHLMANO0B.

3.4.10 NpOBOAHUKM OCHOBHOI CMCTEMbl ypaBHUBaHUA NOTeHUManoB: MNPOBOAHMKN, C MOMOLLbIO KO-
TOPbIX BbIMO/IHAETCSA COeAMHEHNE OTKPbITbIX NPOBOAALLMNX YacTell PB Mexay co60il nocpefCcTBOM UX coeau-
HEHUA C rnNaBHON 3a3eMNALLel WUHON (3aXNMOM).

3.4.11 rnaBHana 3asemafAwas wuHa (3axmm) (main earthing terminal): WwuHa (3axum), apnsawLwascs
4yacTblo 3a3eM/IAI0LEro yCTpolicTBa a/1eKTpoycTaHoBKM A0 1 kB 1 npegHa3HavyeHHas 415 NPUCOefUHEHUS He-
CKOIbKMX NPOBOAHMKOB C Lie/bio 3a3eMIEHNS U ypaBHUBaAHNSA NOTEHLNANOB.

3.4.12 ycTpoilicTBO 3aWuMTHOro oTknt4veHus; Y30 (residual current device (RCD)]: MexaHu4yeckuii
KOMMYTaLUWOHHBIN annapaTt, npefjHa3HavyeHHblli Ans 6bICTPOro aBTOMAaTUYECKOro OTK/IOYEHUS yyacTka anek-
TPUYECKOW Lenu B TOM c/yyae, Koraa TOK yTeuku B 3TOW Lenun (4epe3 M30nauMio NpoBOAOB, Yepes M30naLuuto
obopyAoBaHNA 1 Yyepes yesloBeka) gocTuraeT BeNYMHBbI AnddepeHunanbHOro oTkawvanLwero toka ¥Y30. u
ONSA BKNIOYEHUS, NPOBeAEeHUs U OTK/IIYEHNS TOKOB NPU HOPMasibHbIX YCM0BMAX aKCnayaTauuu.

MpumMmeyaHue 1— YCTpoiicTBO AndpdhepeHLManbHOIO Toka MOXET 6biTb KOMBMHALMENR OTAENbHbIX YCTPOACTB,
BbINOMHAIOLLMX Pa3inyHble yHKLMK: 0BHapyxeHue, oueHka anddepeHLManbHOro Toka, BKIKUYEHUE Y OTK/IIOYEHNE 31ek-
TPUYECKOro ToKa.

MpumeuyaHue 2 — B 3apyGexHbIX HOPMATUBHbIX JOKYMEHTaX BMECTO TEPMUHA «YCTPOMCTBO 3aLLMTHOIO OT-
KIOYEHUS» NPUMEHSIIOT TEPMUH «YCTPONCTBO AncdhepeHLanbHOro Tokas (YAT). Takke 3TOT TEPMUH MPUMEHSIIOT B YacTy
OTEeuYecTBEHHbIX HOPMATUBHbIX OKYMEHTOB, BBEAEHHbIX B efiCTBIE B NOC/EAHWE T0Obl.

3.4.13 ycTpolicTBO 3alWMTbl OT UMNYNbCHbIX NepeHanpsxeHuin; Y3WUM (surge protective device
(SPD)]: YcTpoliicTBO, NpefHa3Ha4YeHHOe A1 OTpaHNUYEHNs NepeHanpsXXeHUs U CKauKoB HaNpsHKeHUs; yCTPOii-
CTBO COLEPXUT NO KpaitHeil Mepe OANH HENUHENHbIA KOMMOHEHT.

3.5 MapameTpbl U pexumMbl

3.5.1 HOMUHaNbHOE 3HAYeHNO napameTpa 3/IEKTPOTEXHMYECKOro usgenns (yctpoiictea): 3Hauve-
HWEe napameTpa 3/IeKTPOTEXHUYECKOro n3genus (yCTpoicTBa), yKasaHHOe W3roTOBUTENIeM, Npu KOTOPOM OHO
LO/MKHO paboTaTh, ABNSAOLWEECA UCXOAHbIM 418 OTCYETa OTK/OHEHMWIA.

MpumeuyaHne — Kunucny napameTpoB OTHOCATCS, HANpPUMep, TOK, HaNPsXeHWe, MOLHOCTb.

3.5.2 pabouyee 3HayYeHUe napameTpa 3NeKTpoTexHuyeckoro nsgenua (yctpoiictea), pabounii na-
pameTp: 3HayeHUs napameTpa 3/1eKTPOTEXHUYECKOro usgenusa (ycTpoiictea), orpaHMyeHHoe A0nyCcTUMbIMUN
npegenamu.

3.5.3 Hanbonblee (HanmeHbllee) paboyee 3HAYeHNO NapameTpa 3/1eKTPOTEXHUYECKOTo n3genus
(ycTpoiicTBa): JonyCTUMbI BEPXHUIA (HWXKHWIA) Npefen nameHeHus paboyero sHa4yeHUss napaMmeTpa 3/1eKTpo-
TexHunyeckoro nsgenusa (yctpoiicraa).

3.5.4 pexum paboTbl 3/1€KTPOTEXHNYECKOTO U3fennsa (3/1eKTPOTEXHUYECKOro ycTpoicTBa, anek-
Tpoob6opyaoBaHus): CoBOKYNHOCTb YCN0BUIA paboTbl 3/1€KTPOTEXHUYECKOTO N3aenuns (3/1eKTPOTEXHNYECKOro
ycTpolicTBa, 3/1eKTpPoo60opyA0BaHMA) 3a ONpefesieHHbli MHTepBas BPEMEHU C y4eTOM UX AANTENbHOCTK, No-
cnefoBaTeflbHOCTU, a Takxe 3HauYeHUn 1 xapakTepa Harpysku.

3.5.5 HOMUHaNbHbLIA pexuMm paboTbl 3/1EKTPOTEXHUYECKOro u3fenunsa (3/1eKTPOTEeXHUYEeCcKoro
ycTpoiicTBa, anekTpoobopynoBaHusa) (rating): Pexum paboTbl 31€KTPOTEXHUYECKOTO n3genus (3nekTpoTex-
HUYECKOro ycTpoiicTBa, 3/1eKTpoobopyfoBaHns), Npu KOTOPOM 3HAYEHUS KaXAOoro M3 napaMmeTpoB pexuma
paBHbl HOMUHA/IbHbLIM.

3.5.6 HOpManbHbI pexum paboTbl 3I/IEKTPOTEXHUUYECKOrO un3aenna (31eKTPOTEXHUYECKOro
ycTpoiicTBa, anekTpoobopyfoBaHusa): Pexum paboTbl 3/1€KTPOTEXHUYECKOTO U3fenua (snekTpoTrexHuye-
CKOro yCTpOWCTBa, 3/1eKTP0060pyL0BaHNSA), XapaKkTepusyowmniica paboummm 3HaueHUAMM BCexX napamMeTpos.

3.5.7 nepeHanpsxeHne B 3/IeKTPOTEXHNYECKOM n3genun (yctpoiictee) (overvoltage, over-tension):
HanpsixeHune, 3HauyeHMe KOTOPOro NpeBoCXoAuT Haubosnbliee paboyee 3HaYEHUE HaNPSHKEHUS 3NeKTpoTex-
HUYeCcKoro nsgenusa (ycTponcrtea).

3.5.8 umnynbcHoe nepeHanpsaxeHune (surge overvoltage, surge): Pe3koe yBenmyeHne HanpsaxeHusa o
3HauyeHui, npefcTaBAALWMUX ONACHOCTb AN M3015UMM, YenoBeka U 060pyfoBaHusA, € Nocneaywwmm Boc-
CTaHOBJ/IEHWEM aMMINTY/bl HANPSXEHNA [0 NepBoHavYasbHOro Uan 6J1M3KOro K nepsoHavyasibHOMY YPOBHSA 3a
NPOMEXYTOK BPEMEHU [,0 HECKOMbKNX MUANCEKYHA. IMNyNbCHOE NMepeHanpshxeHne npexge BCero seBnseTcs
pesynbTaToM 3/1eKTPOMArHUTHOro UMNybca yaapa MOIHUM U KOMMYTaLMOHHbIX NPOLEeCcCOoB.
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3.5.9 cBepxTOK (overcurrent): Tok. 3Ha4eHMe KOTOPOro NPeBOCXOAUT Hanbonblee paboyee 3HayeHue
TOKa 3N1eKTpoTeXHUYECKoro nsgenus (yctpolictea).

3.5.10 TOoK KOpOTKOro 3ambikaHusa (fault current): CBepXxTOK. aBapuiiHblii TOK. 06YC/OBNEHHbIN He
npefycMOTPEHHbIM HOPMasibHbIMU YCMOBUAMU paboTbl coefuHEHWEM (3aMblkaHMEM) Yepes manoe Conpo-
TUBMIEHVE TOKONPOBOAALWMX YacTell, UMel WX pasHble NoTeHuManbl WM UMe WX pasHy NoASpPHOCTL (No-
CTOSIHHbI/ TOK), MOAKMOUYEHHbIX K Pa3/inyHbiM hazam (MHoroasHbli NepeMeHHbIl TOK).

MpumeyaHne — TepMUH «TOK KOPOTKOTO 3aMblKaHUS» MPUHLMMNUANLHO OT/IMYAETCA OT TEPMUHA «TOK KO-
POTKOrO 3aMblkaHus (hOTO3NEKTPUYECKOTO YCTPOCTBa» (POTOIIEKTPMUECKOro 3/IeMeHTa, (POTO31IeKTPMYECKoro Mo-
ayna uT. ).

3.5.11 Tok neperpy3kmu (overload current): CBEpXTOK B 3/1IEKTPUYECKON LLenn 3/IeKTPOYCTaHOBKM NpU OT-
CYTCTBWU 3NEKTPUYECKNX NOBPEXAEHWNIA.

3.5.12 gucpbhepeHuymanbHblii Tok /4 [residual current (/a)]: TOK. paBHbIii BEKTOPHOW CyMMe TOKOB, MpO-
TeKkawLWmx Yyepes yCTPOWCTBO 3alLMTHOIO OTKIYEHUA (AnddepeHynanbHoe TOKOBOE YCTPOCTBO).

3.5.13 Tok yTeukn (leakage current): Tok. KOTOpbIi NpoTeKaeT B 3eM/110 U HA CTOPOHHME NPOoBOAALLME
yacTu B 3/1€eKTPUYECKN HEMOBPEXAEHHOW Lenu.

3.5.14 Tok 3aMblkaHuns Ha 3emnto (earth fault current): Tok. npoTekaw WMl B 3eM/110 NPU NOBPEXAEHUN
nsonauun.

4 TpeboBaHWA K KOHCTPYKLMN

4.1 ®doToanekTpuueckan 6arapes B hOTO3/1€KTPUUECKON cucTeme

doToanekTpuyeckme 6artapen npegHasHaveHbl 415 obecneyeHns 3NeKTpoaHepruei ueneit notpebute-
NnA B hOTO3INEKTPUYECKON cMCTEME M ABNAKOTCA OCHOBHOM YacTbio (DOTOINEKTPUUYECKON CUCTEMbI. 3HAUNTENb-
Has yacTb Tpe6oBaHMil K KOHCTPYKL MW, UCMBITAHUAM U akcnayaTaumm @b 3aBUCUT OT TOrO, Kak OpraHM3oBaHa,
CKOHCTpyupoBaHa (hoTo3/ieKTpuyeckan cmctema, B kKoTopoit @b yctaHoBneHa, 1 OT TOro, € kakum obopygosa-
HMeMm B KOHType noTpebnexnuns coeguHaetcsa ®b.

Ha pucyHke 1 npuBefeHa obwas yHKLMOHaNbHaA cxema POTO3NEeKTPUUYECKOWA CUCTEMBI.

Mo noakn4YeHNo K 060pyA0BaHUID KOHTYpa noTpebutens ®b nogpa3fensnTcs Ha crnegyloume Tunbl
(cm. pucyHok 2):

- (boToanekTpuyeckan b6artapesn, NOAKMOYEHHAA K Harpyske(am) NOCTOSIHHOrO TOKa, KOTopas MOXeT COo-
fepxaTb yCTPONCTBO HAKOM/IEHNA SHEPTUN;

- boToanekTpuyeckan b6artapes, NOAKNOYEHHAA K YCTPOWCTBY HakonneHua aHeprum (AB nnu nHole aHa-
NOTUYHbIE YCTPOICTBA);

- hoToanekTpnyeckas 6aTapes, NOAKNIOUYEHHAsA K ycTpolicTBam (LensiM) nepeMeHHOro Toka, B 4aCTHO-
CTW K aneKTpopacnpefenuTenbpHon cetun, yepes npeobpasyoliee 060pyaoBaHMe, KOTOpPOe COAEPXMUT NpocToe
pasgeneHue;

Llenn
norpa&Ttns

eOTOMarpiNNXM

PucyHok 1— O6Lwan hyHKLVOHaIbHAsA cxema
(POTOINEKTPUYECKON CUCTEMDI
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PucyHok 2 — BapuaHTbl Lieneii notpebutens

- (hoToanekTpuyeckasa 6aTapes, NOAKIOYEHHAS K ycTpoiicTBam (LensiM) NepeMeHHOro Toka, yepes npe-
o6pasytouiee o6opyoBaHne, KOTOPOE HE COAEPXUT NPOCTOr0 pasgeneHus;

- (hoTo3anekTpuyeckan 6aTapes CMellaHHOro NOAKMUYEHUS — NOAK/MOYEHHAS K HECKO/IbKAM U3 NEPBbIX
YyeTblpex TUNOB 060py0BaHNS.

MpumeuyaHnue 1— [anee B TekcTe pedb uaeT 06 AB. ogHako Bce TPe6oBaHus, PacnpoCTPaHsIOTCA U Ha Nio-
60€e Apyroe yCTPOMCTBO HakomneHus aHepruun. Mepeaada aHeprun ot 6 Ha ApYroe YCTPOMCTBO HAKOM/EHNUs! SHEPTN He
[l0/DKHA CHUXATb YPOBEHb 6€30MacHoCTU ®B 1 (POTOINEKTPUUECKON CUCTEMBI.

MpumeuyaHune 2— 3[ecCb 1 ganee Ansi NPOCTOTbI U3/IOXEHWS COKpalueHne AB UCMONb3yeTcsi B eUHCTBEHHOM
uncne. B MOXeT 6bITb NOAKIOUYEHA K HECKOMLKM COEAMHEHHbIM MeXay co60i AB. Tpe6oBaHUs HACTOALLEro cTaHaapTa
He 3aBUCAT OT KoninyecTsa AB. kKoTopoe 3apskaeT ®5 B (POTO3/IEKTPUYECKON crcTEME.

4.2 CTpyKkTypa (boTOo3nekTpuyeckon 6atapeun

Ha pucyHkax 3— 5 npuBefeHbl 6a30Bble BapyaHTbl 3/IEKTPUYECKUX CXEM (DOTO3/TEKTPUYECKNX BGaTapeit:
®B. cocToAwWwasn U3 04HOM (DOTO3EKTPUUECKOi LLenodykn. @B ¢ HECKOTbLKUMU napasienbHbiMU pOTO31eKTpu-
Yyeckumu uenoykamu u ®B, cocTosiLas N3 HECKOMbKUX (DOTOINEKTPUUECKUX TPYMM.

Manble poTo3neKTpuyeckne 6atapen 06bIYHO He cogepxaTt POTOINEKTPUYECKUX TPYNM U coGpaHbl He-
nocpeAcTBeHHO U3 ®M unu uenoyek, Toraa kak 6onbline PoToINEKTPUUECKME GaTapen 06b6IYHO COBpaHbl 13
MHOTUX (DOTO3/IEKTPUYECKUX TPYNM.

o
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B HacTosiweM cTaHgapTe Ans yAo6CTBa W3M0XEHUS paccMaTpuBatloTCs (DOTOINEKTPUUECKUE LeNOYUKN
“3 @M, Tak Kak MMEHHO 3TOT BapuaHT NocnefoBaTe/lbHbIX COeAMHEHMNI Hanbonee pacnpocTpaHeH B ®6 Ha
npakTuke. OgHaKo BCE NOJSIOXEHNUA HACTOAWEro CTaHAapTa aHaNorMyHbl U 4na ®6. Bk YaoWmUxX nocnesosa-
Te/lbHble COEANHEHUS APYTUX POTOI/TEKTPUUECKMX KOMMOHEHTOB.

Ons yno6cTBa U3N0XEHWA B HACTOsILLEM CTaHgapTe paccmaTtpuBaeTtcsa geneHune ®B TONbKO Ha OAWH
ypoBeHb NapasnfesnbHbiX COeAnHeHNii. Bce NoN0XeHNss HACTOSLWero cTaHgapTa aHanornudsl n gns ®6. Bko-
yawmnx PoTo3NEKTPUUECKME TPYNNbl HECKO/ILKO YPOBHEA.

®— — KOMMNOHEHTbI, KOTOPblEe He Tpe6y|01ca BO BCeX cny4yasax;

- ———— — rpaHuubl b

MpumeuyaHune 1— Tam.raeoHN TPeGYIOTCS, LWYHTUPYIOLLME AMOAb! 06bIUHO YCTAaHAB/IMBAOTCS U3rOTOBUTENIEM M.

MpumeuyaHne 2— TpeboBaHWA KBbIK/TOUYATENSAM-PA3beAMHUIBASM NpuBeLeHbI B 7.5.1.

PuncyHok 3 — Cxema thoToanekTpuyeckoli 6atapen, BapuaHT ¢ eMHCTBEHHON LLenoyKoi
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KOMMOHEHTbI, KOTOPble He TPebylTCA No Ncex cnyyanx.
77777 — rpaHuubl ®B6 AN KOMNOHEHTOW ®B:

- kopnyc

MpumeuaHue 1— Tam. e OHU TPEGYIOTCS, LUYHTUPYIOLLME AUOAbI 0BLIUHO YCTaHABMBAIOTCS U3roToBUTENIEM OM.

MpumeyaHue 2— TpeboBaHWA K pasMeLLeHNI0 annapaToB 3aluTbl OT CBEPXTOKOB NpUBEAEHbI B 6.3.

PucyHok 4 — Cxema hoToanekTpuueckoit 6atapew,
BapuaHT C HECKONIbKUMU napasifiefibHbIMU Lienoykamu
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- KOMMNOHEHTbl, KOTOpPblE€ HE TpeﬁyK)TCﬂ BO BCeX cny4yasx,

rpaHuuybl ®6 nnn komnoHeHTtos ®6;

- Kopnyc

MpumeyaHue 1— Tam.rgeoHV TPeGYOTCS, LWYHTUPYIOLLME AVOAbI 06bIYHO YCTaHaBMBAKOTCS U3roToBuTeieM ®M
MpumeyaHne 2— TpeboBaHWA K pasmeLLeHNIo annaparos 3aluTbl OT CBEPXTOKOB NpUBeJEeHbI B 6.3.

PucyHok 5 — Cxema hoTO3/1EKTPUYECKO 6aTapen, BapuaHT ¢ HECKO/IbKUMU NapaiieflbHbIMM
(hOTOSNEKTPUUECKUMM TPYNNaMM, COCTOALLMMU U3 HECKOMILKUX NapaslfieNbHbIX (DOTOIEKTPUUECKUX Lienouek
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MpuMmeyaHne — ®OTO3NEKTPUYECKAS rPyNna AO/MKHA COCTOATb U3 OAHOTUMHBIX MOZYy el, pasHble hoToanek-
Tpuyeckue rpynnbl B @b MOryT coctosiTb U3 @M, M3roTOB/IEHHBIX MO PasHbIM TEXHOOMMAM, HO C O4UHAKOBLIMU, B A0MYy-
CTUMbIX Npejenax, BbIXOAHbIMW 3/1EKTPUYECKUMUN XapakTepucTukamu. Eciv ®b BkaovaeT hoToaNekTpuyeckune rpynbl
HECKO/bKVX YPOBHel, 3To TpeboBaHne OTHOCUTCS K (DOTO31IeKTPUYECKOl rpynne Nepsoro, Hanbosee yaneHHoro oT Bbl-
xofa ®b. ypoBHs.

B HekoTOpbIX cucTemMax kabenb ®b oTCYyTCTBYET, 1 BCE (POTOINEKTPUYECKME LLENOYKN NN POTOINEKTPU-
yeckue rpynnbl MOryT COEAMHATLCS B COeAUHUTENLHOW KOPo6Ke, ycTaHaBiuBaemoli Ha YMN3. unv nogknoya-
I0TCA HenocpeaCcTBEHHO KO BXOA4aM YCTPONCTB KOHTypa noTpebneHuns.

doToanekTpuueckune rpynnbl (POTO3NEKTPUYECKME TPYNMbI NOCNELHEr0 YPOBHA, Ha Bbixode ®B) MoryT
COeIMHATLCA HenocpeacTBEHHO B YT3, cm. 4.3.2.2.

4.3 BnusiHne Ha (hoTO3NeKTpuyeckyo 6artapeto KOMNOHEHTOB KOHTypa noTpebneHuns
(P OTO3/1EKTPUYECKON CuCTeMbI

4.3.1 O6wume NoNoXeHNs

®B gomkHa noaknyaTbcsa ToNbKo K Y. oTBevawwum TpeboBaHnam [1) u B 3aBMCMMOCTU OT Tuna
N hyHKUNiA 060pyaoBaHUS KOHTYpa NOTPe6/eHUs BCEM APYrMM yYacTaM cepuu cTaHgaptoB MOK 62109
[6].

Mpu BbiGOpe 3awWuTbl OT CBEPXTOKOB AO/KHbI 6biTb YYTE€Hbl MakKCUMasbHble BO3MOXHble o6paTHble
TOKW, KOTOpPblE MOTYT BO3HWKHYTb B ®B npu aBapuiiHbix cuTyaLmax, Hanpumep KOPOTKOM 3aMblKaHWMW, B KOH-
Type noTpeb6neHns poToanekTpuyeckoin cuctemsl (B Ab. YTM3D. npoBoAHMKaxX 3nekTpopacnpenennTenbHoi
cetn n np.). Ecnn xapaktepucTukn npucoeguHsemoro kK ®b6 obopynosaHna KoHTypa notpebneHusa 3apaHee
HEN3BECTHbI, B JOKYMEHTaLMN JO/KHO OblTb YKa3aHO 3Ha4YeHne MakCUMasbHO JONyCTUMOro o6paTHOro Toka
Ha Bxoge B ®b.

Ecnn xapaktepucTtukm o60opyfoBaHUA KOHTypa notpebneHuns 3apaHee Heu3BecTHbl. AB un uHoe o060-
pyZoBaHWe A0MXHbI BbIGMPATHCA C YH4ETOM XapakTepuCcTUK 3aluTbl OT CBEPXTOKOB W kabenei (NpoBoAoB) U
BbIXOAHbIX NapameTpoB ®b. ykazaHHbIX B floKymeHTauunn ®b.

4.3.2 MopakntoyeHne poTo3aNeKTpnyecko 6atapen K ycTpoincTey npeobpa3oBaHna aHEPrun c He-
CKOMTbKMMW BXOJamMn MOCTOAHHOIO TOKa

4.3.2.1 O6wume nonoxeHns

®b yacTo NpUcoeanHAITCA B (DOTOINNEKTPUYECKol cnucteMe K YN3D ¢ HEeCKONbKMMU BXOA4aMu NOCTOSAH-
HOro Toka 6e3 coefMHUTEeNbHOW KOpobkun ®B (CcM. pucyHku 6 1 7). B aToM c/iyvyae 3awiuTta OT CBEPXTOKOB U
BbIGOP CEeYeHUn NPOBOAHNKOB AN KaxAolh yactn ®B. NOAKNIOYEHHON K 0TAenbHOMY BxoAdy YM3. B Bbicwwei
CTeNneHu 3aBUCUT OT OrpaHUYeHnss Bcex ob6paTHbIX TOKOB 13 Y3 B hoTOINEKTpUUecKyto bartapeto.

4.3.2.2 Ha Bxogax Y3 nofkitoUeHbl yCTPOiCTBA C/IEXEHUS 3a TOUYKOM MakCMManibHOW MOLWHOCTH.

B Tex cnyvasx, korga B Y3 Ha BxoAax NOAKAOYEHbI YCTPONCTBA C/IEXEHUS 3a TOUKOW MaKkCUMasbHOW
MOLLHOCTN (CM. PUCYHOK 6), Npu BblGOpe 3alunTbl OT CBEPXTOKOB YacTeli ®b6. KoTopble coefUHEHbl C 3TUMU
BX0JaMu, He06X0AMMO yunTbiBaTb BCE BO3MOXHbIe 06paTHble TOKU, onpejensemble B COOTBETCTBUN C Tpebo-
BaHuAMM [1].

B aTom cnydyae npu npoektuposaHum ®b kaxpaa yacte ®b. coegnHeHHaa ¢ Takum BxogoMm YT13. moxeT
paccMmaTpmuBaTtbCs Kak camoctoaTenbHaa ®b. [1ns obecneyeHns oTkaoueHns ot Y3 kaxaaa Takas camocTo-
ATenbHana @b gonxkHa 6bITb NOAKAIOYEHA K BXogam Y13 uepes BblklovYaTenb-pasbegnHnTens. Bee Bbikaova-
Tenun-pasbeguHUTeNn f0/KHbI ObiTb CNapeHbl U cpabaTbiBaTb O4HOBPEMEHHO (CM. 7.5.1), Ha KaXxA0M A0o/KHa
6bITb YCTAHOBNEHA Npegynpexjalolias Mmapkuposka B COOTBETCTBUM C 9.6.

4.3.2.3 Bxogbl Y3 coefunHeHbl obuei WwWnHoi BHYTpu YM3I.

B Tex cnyuvasx, Koraa Heckosibko BXxogoB Y3 coegunHeHbl BHYTpu Y3 napanniensHo obuieli WMHOW no-
CTOSIHHOTO TOKa (CM. PUCYHOK 7). Kaxfas 4yacTb ®b. coefjMHeHHas C O4HUM BXOAO0M, O/IKHA paccMaTpusaTth-
ca npu npoekTuposaHun ®b kak hoToanekTpuyeckan rpynna. O6beAnHeHne BCex Takux poTo3NeKTpuyeckmx
rpynn cuntaeTcsi noaHon ob.

[ns obecneveHna oTknYeHUsa ot YNNI kaxpaa Takasa oToanekTpuyeckasa rpynna fo/mkHa 6biTb nog-
KnYyeHa K Bxogam YISO uyepes BblkIOYaTeNb-pasbeAnHUTeNb. Bee BbikaoYaTeNn-pa3beuHUTENIN AO/IKHbI
6bITb cnapeHbl 1 cpabaTbiBaTb O4HOBPEMEHHO (CM. 7.5.1). Ha KaXA0M A0/HKHA 6bITb YCTAHOBEHA Npeaynpex-
falwlian mapkupoBka B COOTBETCTBUM C 9.6.

14



FOCT P 56978-2016

— Kopnyc:
— rpaHuua ®b unn «.onnoHeHtos ®b

PucyHok 6 — doToanekTpuyeckas 6atapesi, CoegnHEHHasi C YCTPOWCTBOM NPeobpasoBaHns SHeprum
C HECKOJ/IbKMMMW BXOAaMU MOCTOSIHHOTO TOKa, K KOTOPbIM MOAK/OUEHbI
YCTPOICTBA CNEXEHNS 3a TEUKOW MaKCMMaslbHOM MOLLHOCTH

15
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— Kopnyc:
— rpaHuya ®b nnu komnoHeHtos ®b

PucyHoK 7 — doToanekTpuyeckas 6atapesi, cCoefuHeHHast ¢ yCTPOCTBOM Npeo6pasoBaHns aHeprim
C HECKO/IbKMMM BXOAaMM MOCTOSIHHOIO TOKA, BXOAbl MOCTOSIHHOTO TOKa NPUCOEAMHEHbI
K 06LUE LUMHe BHYTPK yCTpOicTBa NPeo6pa3oBaHs aHeprin

16
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4.3.3 MopakntovyeHne GOTOITEKTPUYECKON BaTapen K akkymynsaTopHoli 6atapee

Hannune AB B thoToanekTpnyeckoi cucteme, B KOTOPOW ycTaHoBneHa ®B. BNnseT Ha BbIGOp 1 pasmeLleHne
annapaToB 3aluTbl OT CBEpPXTOKOB B B (cM. 6.3) 1 ceyeHUss TOKONPOBOAALLNX NPOBOAHMKOB (CM. 7.6.2). YCTaHOB-
NneHHas B (hOTO31eKTpuYeckoin cucteme Ab MOXeT BbITb MICTOYHMKOM BbICOKNX TOKOB KOPOTKOTO 3aMblKaHUS.

3awmta ®B 0T CBEPXTOKOB ¥ ceyeHne TOKONPOBOAALLUX MPOBOAHUKOB A0/KHbI BbiGUpaTbCA C yYeToM
MaKCUMMasibHbIX BO3MOXHbIX TOKOB KOPOTKOro 3amblkaHusi B Ab unu. ecnu napametpbl Ab 3apaHee He u3-
BECTHbl, AB fO/XHO BbIGUPATLCA C YUeTOM XapakTepucTuK 3alunTbl OT CBEPXTOKOB U Kabenei (npoBofoB),
yKa3aHHbIX B JOKyMeHTauum ®b.

Bce annapatbl 3awWuTsbl, ycTaHasnmsaemMble B ®b. fo/KHbI 06ecrneynBaTb 3aliUTy OT CBEPXTOKOB, BO3-
HUKalLWmX B pe3ynbtaTe KOPOTKMX 3amblkaHuli B AB.

Ana 3awnTel b 0T cBEpXTOKOB, BO3HUKalWmux B AB. mexay AB 1 KOHTpoOepom 3apsaga AOMKHbI 6bITb
ycTaHOBMEeHbl annapaTbl (annapaT) 3almnTbl OT CBEPXTOKOB, HACTO/IbKO 6/1M3KO K AB. HACKO/IbKO 3TO MpakTu-
Yeckun oCyLLecTBUMO. 3TN annapartbl MOTYT 6bITb UCNOMb30BaHbl 419 3awWwnUTbl B OT CBEPXTOKOB. Bbl3BaHHbIX
KOPOTKMM 3ambikaHueMm B AB. npu ycnosuu, 4To kabenb @b paccumTaH Ha Takol Xe TOK. YTO U YCTPOICTBO
3alnTbl OT CBEPXTOKOB camoli AB. B npoTMBHOM Cryyae annapartbl 3awWnTbl OT CBEPXTOKOB AB A0/XHbI 6bIThb
ycTaHoB/1eHbl Ha Bbixoae Ab.

Ecnn doToanekTpuyeckas cmcteMa, B KOTOpPoi ycTaHoBneHa ®b. BkioyvaeT Ab. pekomeHayeTcs ycTa-
HOBKa 3allMTHbIX YCTPONCTB, NpeAoTBpallalLx B HOYHOe BpeMs obpaTHblii Tok B @B 13 Ab (TpeboBaHus K
avnogam B aToM cnydyae cm. 7.4.5).

MpumevaHne — Kaknpasuno, 3awmTy oT pa3psgaAb Ha @b B HOUHOE BpeMsi BbINOMHAET KOHTPOJ/1EP 3apsja
WM VHOE YCTPOICTBO, BbINOMHAIOLEE B TOM YMC/ie (OYHKLMM KOHTPO/IIepa 3apsija, HanpuMep, MHBepTop.

4.3.4 PaspeneHne KoHTypa (hoTO3NeKTpuyeckoi 6atapen n Lenein nepeMeHHOro Toka oToanek-
TPpUYeckol cucTeMbl

B fononHeHne K Tpe6oBaHUAM, U3N0XEHHbIM B KOMnaekce ctaHgaptos [4] u TOCT IEC 61140. gonxHo
6bITb 06ecnevyeHo pasgenieHne KOHTypa MOCTOSHHOro Toka ®b 1 ueneil NnepemMeHHOro Toka KoOHTypa noTpe-
61eHnsA POTOI/TeKTPUYECKO CUCTEMbI B COOTBETCTBUN C TEMU Xe TpeboBaHUSAMU, KOTOPbIM JO/IXKHO OTBEYaTb
pasgeneHne uenei HanpsXeHUs pasHblX YPOBHEN.

TpeboBaHusa, CBSI3aHHble C pasgeneHvem uenei B YMN3. cm. 6.5.1—6.5.3. 6.6.1 1 6.6.3.

4.4 BnuaHue pabouyeii TemnepaTypbl

KoHcTpykuns ®b He fonxHa gonyckaTb Harpes KOMNOHeHTOB @B Bbile MakCcMManbHON pacyeTHOW pa-
6ouei Temnepartypbl.

HoMunHanbHble 3HaYeHNs BbIXOAHbIX napameTpoB ®M onpegenstTca npu CYU (TemnepaTtypa afiemMeHTa
25 °C. cMm. npunoxeHue B).

B npouecce paboTbl Temnepatypa )OTO3/1€KTPUYECKUX 3N1EMEHTOB CYLWECTBEHHO NpeBbIWaeT Temne-
paTtypy okpyxawuwei cpegbl. Hanpumep, ana ®M un3 KpucTanIM4eckoro KpeMHUs B TOUYKE MakCcMMasbHOW
MOLLHOCTUN NpU 3HepreTmyeckoli oceeleHHocTn 1000 BT/M2 1 fOoCTaTOYHOM TENNOOTBOAE TUMUYHBIM ABNAET-
cs npesbiWwWeHne TeMmnepaTypbl ®M Ha 25 °C OTHOCUTENBLHO TeMNepaTypbl OKpyXxakwuwieli cpegbl. MpeBbiwe-
HUe TemnepaTtypbl MOXeT 6biTb 3HAYUTENbHO GONbLIMM NPU YPOBHAX 3HEPreTU4EeCcKon OCBELLEHHOCTU Bbille
1000 BT/M2 n/wnn HepocTaTo4HOM OTBOAE TensoTbl OoT ®M. a Takxe korga ®B oTknvyeHa KOHTPOM/IEpOM
3apsfa oT KOHTypa noTpebaeHnsa Npy NOMHOCTbIO 3apsixeHHol AB.

Ansa yyeta 3aBUCMMOCTM BbIXOAHbIX napameTpoB ®M oT TemnepaTypbl AO/DKHbI BbIMOSHATLCA Crieayto-
wue TpeboBaHuA:

1) Mpun HEKOTOPBLIX TEXHONOTMAX U3FOTOBNEHNSA DOTOINEKTPUYECKUX 3/1IEMEHTOB (Hanpumep, hoToanek-
Tpuyeckne 3aNeMeHTbl U3 KPUCTANINYeCKOro KpeMHNA) BbipaboTka aHepruy oTo3NekTpuYeckuMy Mogynamm
Ha X OCHOBE 3aMeTHO NajaeT c pocTOM Temnepatypbl. [M03ToMy ANA o6ecneyeHns oNnTUMabHO BbIpaboTku
®b fonxeH 6bITb 06ecneyeH 4OCTATOUYHbIN 0TBOA Tensa oT ®M 1 pacnonoXeHHbIX PAAOM C HAMU KOMMNOHEH-
TOB, Hanpumep, NOCpeacTBOM BEHTUNALMUN.

2) B X0n0oAHbIX yCNOBUAX Y (DOTOISTIEKTPUYECKMX 3/IEMEHTOB U3 KPUCTA/IIMYECKOTO KPEMHUA U. COOT-
BETCTBEHHO. Yy ®M Ha MX OCHOBe HanpshXeHue Bo3pacTaeT. Hackosibko 3TO BO3MOXHO, crefyeT obecneyntb
noggepXxaHue xonogHon temnepatypbl M (cM. fononHUTEeNbHO 5.4).

NMpumevaHne — [Ona OTOINEKTPUYECKMX INEMEHTOB 13 KPUCTAIINYECKOTO KPEMHUS MakcUMasibHas MOLL-
HOCTb yMeHbluaeTcs oT 0.4 fo 0.5 % Ha kaxablii °C npupocTa paboyeli TeMnepatypsl.

3) Bbicokasi Temnepatypa ®M MoOXeT Bbi3BaTb Neperpes cocefHUX KOMNoHeHToB ®6 1, kak cnefcteue, no
MeHbLUEe Mepe yBenMyeHne nNoTepb U CHMXEHME BbIpaboTkM aHeprun. Bce KOMNOHEHTHI M 060pyAoBaHmne, KOTo-
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pble MOryT OKasaTbCsi B HENOCPEACTBEHHOM COMPUKOCHOBEHUU unn B6m3m ®M (npoBoaka, coeanHUTENN U T. N,
a Takxke, Hanpumep. YM3) A0/KHbI BblAepXMBaTb NpeanosiaraeMyto MakcumanbHyto pabouyto Temnepartypy ®M.
B pokymeHTauun ®B JO/DKHbI 6bITb yKa3aHbl TemnepaTypHble KO3 ULMEHTbl TOKa, HaNpPs)XXeHUs u
MaKcMMasabHOW MOLLHOCTMW.
TpeboBaHusA, CBSAI3aHHbIE C BAMSHWEM paboyeli TemnepaTypbl HA MexaHW4Yeckne xapakTepucTuKn n yc-
NOBUA MOHTaxa, CM. 4.6.2, CBA3b C MaKCMasibHO BO3MOXHbIM HanpsxeHunem ®b cm. 5.4,

4.5 BbipaboTka aHepruu

Ha cHuxeHune BblpaboTKM aHeprun poToanekTpuyeckoin 6atapeein npexae BCero BAUAIT cregyouime
hakTopsbl:

- YaCcTU4YHOE WK MOJIHOE 3aTeHeHune;

- opueHTauus;

- pocT Temnepartypbl;

- najeHne HanpsxeHus B NPOBOAHMKAX;

- 3arpsasHeHune paboumx nosepxHocTeil ®M. BbI3BAHHOE Mbl/blO, TPA3bID, NTUYBUMU IKCKPEMEHTaMMU,
CHErom, UHAYCTpUasabHbIMK 3arpA3HUTENAMA U T. N.;

- yXyfAleHne xapakrepuctuk ®M.

BnnaHue Kaxaoro n3 ykasaHHbIX (0akTopoB A0/KHO ObliTb YY4TEHO Npu npoekTuposanun ®b. laHHble No
yyeTy (akTopoB, CHMXAaLWMX BbIPabOTKY 3HEPrUU, U PpEeKOMeHAaunn no MUHUMU3aunum UX BANAHUSA LOSIKHbI
6bITb BHECEHbI B MTOTOBYIO AOKYMeHTauuo db.

Cnepyet 6bITb BHMMATE/NbHLIM MPU BbIGOpEe MecTa ycTaHoBKM ®B. BNnM3Ko pacnonoxeHHble AepeBbs U
3[aHnsA, NHble 06BbEKTbI MOryT CO34aBaTb TE€Hb, B TEYEHME KaKoro-To BpeMeHun nagawulyo Ha ®b.

HackonbKo 3TO NpakTUYeckn ocyLw,ecTBMMO, crefyeT nsberatb 3aTeHeHna ®b. Heo6xo4MMO yunTbiBaTh,
4YTOo gaxe Hebonblwoe 3aTeHeHne @b MOXeT CyLeCTBEHHO YMEHbLINTb €€ BbIXOAHY0 MOLHOCTb.

Mpu npoekTupoBaHun @b [OMKHO BbITb UCKAIOYEHO UAW MO KpaliHell Mepe MWHUMWU3MPOBAHO 3aTeHe-
HUe ®M cocegHumMn ®M n Apyrumu KomnoHeHtamum ®b. PasmeweHne M apyr OTHOCUTESIBHO Apyra OO/DKHO
obecneynsBaTb MakCMMasibHO BO3MOXHYIO BbIXOAHYO MOLWHOCTbL @B U MUHUMANbHYIO 4IMHY NPOBOAKA (MUHU-
MasibHble MOTepn HanpsHXKeHWs B NPOBOAHMKaX). Mpn OTCYTCTBUM OrpaHnyeHnii no naowaan uav onpegesneH-
HbIX Tpe60oBaHMin No pasmeweHno ®M (Hanpumep, AN UHTErpupoBaHHbIX ®B) 3aTeHeHne ®M cocepHu-
My ®M u gpyrumMmum KomnoHeHtamum ®b JO/KHO OTCYTCTBOBATH.

Bce ®M f0nXHbI 6bITb OPUEHTUPOBAaHbLI C y4eTOM MeTeonapamMeTpoB W APYINX XapakTepucTuk mecta
yCTaHOBKW Takum o6pa3om, 4Tobbl B TeyeHne BCero nepuoga pabotel P65 ANA BbIGPAHHOrO TUNa OpUeHTaLUN
(cTauMoHapHasi, ¢ MU3MEHEeHMEeM BECHOI U OCeHblo, Ce30HHasA U T. NM.) obecneynBasnocb MakCMMasbHO BO3-
MOXHOe COOTBEeTCTBME BbIpaboTkn aHeprum ®B n TpeboBaHuii KOHTypa noTpebneHns POTOINeKTpUYeCcKol
CUCTeMbl MO NOCTYN/EeHN0 aHeprum oT ®6. B fokymeHTaumm ®b gonxHbl 6bITb NPUBEAEHBI COOTBETCTBYIOLLNE
yepTexun n/mnu cxemol pasmelieHmns ®M.

B cnyvyae nHTerpupoBaHHbix ®M (®B) pasmelieHne ®M Takxe fO/KHO obecneynsaTb MakcumanibHoe
BO3MOXHO€ COOTBETCTBME BbIpaboTkn aHeprun ®b n TpeboBaHUIi KOHTYpa NOTPebNEHNS C yUETOM apXuTek-
TYPHbIX peLeHnii n Tpe6oBaHNi KOHCTPYKLUWIA, B KOTOPblE NHTErpUpoBaHbl OM.

Ecnn ®b npefHasHayeHa 419 KOHKPETHOW MECTHOCTU, B flOKyMeHTauum ®B A01XHO 6bITb yKaszaHo, Ans
KaKoi opueHTauuy OTHOCUTENbHO CTOPOH CBeTa M Kakoro BpemeHu roga (nonoxeHus ConHua) npoBefeHsbl
pacyeTbl BbIPabOTKM 3HEPTUN U APYIUX BbIXOAHbLIX NnapameTpoB ®b, U UX U3MEHeHVe B 3aBUCMMOCTHU OT Bpe-
MEeHUN rofa n opueHTaumnm (ecnm opMeHTauuna HecTaumoHapHas).

Ecnn mecto yctaHoBkM B HEn3BeCTHO 3apaHee, B fOKyMeHTauum ®b fo/MKHbI 6bITb YKa3aHbl OpUeH-
Tauma @M OoTHOCUTENIbHO CTOPOH CBeTa M NonoxeHns ConHua, KoopAnHaTbl MECTHOCTU, A1 KOTOPOW NpoBo-
AUNCSA pacyeT BbIXOAHbIX NapameTpoBs, TUN (TUNbl) OPUEHTALUN, HA KOTOpbIA paccuuTaHa ®B. 3aBUCMMOCTb
BbIXOHbIX NapameTpoB OT U3MEHEHUS OpuUeHTaLuu.

BnunaHue pocTa TeMnepatypbl Ha CHUXeHne paboTel @b cm. 4.4. Hacko/NbKO 3TO BO3MOXHO, HE06X04 M-
MO obecneunTb noggepxaHue XxonogHol Temnepatypbl ®M.

Mpn KOHCTPYMpPOBaHUM ceayeT YunTbiBaTb, YTO cevyeHune kabeneii (npoeogos) @b BAMseT Ha nNageHue Ha-
NpsHKeHUs B 3TuX Kabensx (nposogax). 3T0 MOXeT 6bITb 0COOEHHO 3HAUYNMbIM AN @B C HU3KMM BbIXOLHbIM Ha-
Nps>XXeHWEeM W BbICOKUM BbIXOAHbIM TOKOM. PekomeHayeTcs, 4To6bl NPy MUKOBOW Harpyske nageHve HanpsxeHus
oT Hanbonee yganeHHoro ®M B hoToanekTpuyeckoii 6arapee A0 BBOLOB KOHTypa NoTpe6neHns He npeBbl-
wano 3 % oT HanpsaxeHus ®b B TOYKe MakCUManbHOW MOLLHOCTK.

3arpasHeHue paboyunx nosepxHocTeit ®M, 06ycnoBNEHHOE MbINbIO, TPA3bI0, NTUYBUMWN IKCKPEMEHTaMMU,
CHErom 1 T. MN.. MOXeT CYLeCTBEeHHO YMEeHbWNTbL MOoWHOCTL PB. B cutyauusx, rae sHaunTtesibHoe 3arpsisHeHue
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MOXeT NnpeAcTaBnATb Npobaemy, cnegyeT NpefycMOTpPeTb PErynsipHyio o4ncTKy pa6ounx noBepxHoctei ®M.
Ecnu oHM NpefcTaBfieHbl, cieayeTt NPUHATL BO BHUMaHWE pekoMeHaunn n3rotToButens no ounctke ®M.
BbIX0AHbIE XapakTepucTukn ®6 [O/MKHbI PEryNIPHO KOHTPOMPOBATLCA. Mpu YXYAWEHUN XapakTepucTukK
cneayeT BbISICHUTb UX NPUYMHY U NPOBECTU HEO6XO4UMbIE MEPONPUATUS MO UX YCTPAHEHUIO: OUUCTUTL paboune no-
BEPXHOCTM @M, y6paTh BO3HUKLIEE 3aTeHeHne ®M, yCTpaHUTb HEMCNPABHOCTM, 3aMEHUTb HeucnpasHble M U T. .

4.6 MexaHnyeckne acnektbl NPOEKTUPOBAHUSA

4.6.1 O6Wwme NoNoXeHns

Hecyuwie KoHCTpykunm ®B u gpyrrne KOMNoHeHTbl @B A0MXHbI GbITb paccuMTaHbl HA MexaHU4Yeckne Ha-
rPy3ku B COOTBETCTBUM C A€ACTBYIOLUMN HOPMATUBHBIMUW JOKYMeHTamMun u/unn TpeboBaHnaMmn n3rotoutenei
K MOHTaXy KOMMNoHeHToB. Oco60e BHUMaHUe criefyeT 06paTuTbh HAa BETPOBbLIE Y CHEroBble Harpyskm ¢b.

Hecywie KOHCTPYKLUU W KPENeXHble KOMMNOHEHTbI A0/MKHbI 06ecneynBaTb HEM3MEHHOCTb YCTAHOB/IEH-
HOW opueHTauuu.

MpumeuvaHne — Ecnu npeaycMoTpeHa CUCTEMA C/IEXEHUs, CTabuIbHOCTb TPeByeMoli OpueHTaunn Takke
ob6ecneynBaeTCsl CUCTEMOI ClIeXeHWsI.

4.6.2 BnuaHue pabouux temnepaTtyp

MoOHTaXHble KOHCTPYKLMM 1 opraHnsaumsa MoHTaxa ®M fo/mkHbl o6ecneymBaTb BO3MOXHOCTb YCTAHOB-
KW 1 HOpManbHOW pa6oTbl PM Npu MakCMMasbHOM CXaTUM U MakCUManbHOM PacTsXeHUN AN OXugaeMblx
pabounx TemnepaTyp, YKaszaHHbIX U3rOTOBUTENEM.

Mopo6HbIe Mepbl cnegyeT NpeAycMoTpeTb ANA APYTMX MeTan/nyecknx KOMNoHeHTOB ®b. Bkaoyas He-
Cyline KOHCTPYKLMM MU KOMMNOHEHTblI NPOBOAKN. Takke KOHCTPYKLMA 3TUX KOMNOHEHTOB ®B fo/mKHa yunuTbiBaTh
AvanasoH n3MeHeHus paboyunx temnepatyp ®M. ecnim OHM pacnosioxeHbl B6/1m3n OM.

4.6.3 BeTep

doTO3NEeKTPUUYECKMEe MOAY/N, MOHTaXHble W Hecylyue KOHCTPYKUMM ANa ycTaHoBkM ®M u npumeHse-
Mble CNOCO6bl KpenaeHnss K HUM ®M. KpenaeHNa MOHTaXHbIX KOHCTPYKLMIA, HanpuMep K 34aHUsIM U HeCyLLnX
KOHCTPYKUMIA K 3emne, AO/MKHbI 6bITb paccynTaHbl HA MakCuMasbHYl CKOPOCTb OXWAAeMOoro BeTpa B MecTe
YCTaHOBKM B COOTBETCTBMN C HOPMATUBHbIMU JOKYMEHTaMMU.

[Ns oueHKN BETPOBbIX HArpy30K HE06X04MMO UCMNONb30BaTb MHOTO/IETHUE CTaTUCTUYECKUE flaHHble Me-
TeoHabnwoAeHNl i cKOpoOCTK BeTpa A AaHHO MecTHOCTU Wan NpoBecTn HabgeHnsa CKopocTu BoTpa camo-
CTOAATENIbHO B TeYeHne A0CTaTOYHOro MHTepBana BpeMeHu. MNpu aToMm HeO6XOAUMO yunUTbiBATb NOMNPaBKy Ha
aKCTpeMasibHble yCoBus (L4MKNOHbI, CMEepYu, yparaHbl U T. m.).

KOHCTPYKUUN N KOMNOHEHTbI ®B A0/KHbI 6bITh A0/KHBIM 06pa30M 3akpensieHbl B COOTBETCTBUN C Tpe-
60BaHMAMM HacTOALWEro cTaHgapTa U HOPMaTUBHLIMU AOKYMEHTAMMU.

Cwuna BeTpa, npunoxeHHas k ®b. ycTaHOBMEHHOI Ha 34aHuN, Bbi3biBaeT 3HAUYNTEIbHOE YBEINYEHNE Ha-
rPy3KN Ha KOHCTPYKUMW 3AaHWNs. DTy Harpy3ky Heo6xoA4MMOo yyecTb B pacuyeTax, CBA3aHHbIX C pasMelleHnemM
&b Ha 3gaHuM, Npu onpejenieHnn NTOTOBOI Harpysku B pacyetax Hecylleil CnocCoO6HOCTU 3aaHus.

4.6.4 HakonneHne NOCTOPOHHUX MaTepuanoB Ha POTO3NEKTPUYECKOW 6aTapco

Mpu oueHKe 1 pacyeTe NPOYHOCTHbIX XapakTepucTuk ®M. pacueTe MOHTAXHbIX U HECYLLUX KOHCTPYKLUNA,
a Takxe B pacyeTax, CBA3aHHbIX C pa3melleHnem ®b Ha 06bekTe WaM MHTerpauneil B KOHCTPYKLUN 06bekTa
(Hanpumep, npu ycTaHoBke ®b Ha 3gaHUM B pacyeTax Hecylleli CNOCOGHOCTM 3[aHus), cnegyeTt yunTbiBaTb
BO3MOXHOE HaKonaeHne cHera, NbAa U Npoynx Matepuanos Ha @b 1 xapaktep nx pacnpegeneHms no noBepx-
HOCTW KOMNOHEHTOB ®b.

MpumeuaHne — Cpasy nocne BbiNaeHNs CHera Harpy3ku 4acTo pacnpejesneHbl paBHoMepHo. Co BpeMeHeM,
HanpMMep Nno Mepe COCKa/lb3bIBaHUS CHETa, OHU MOTYT pPacnpefensTsCs UCKIHUNTETbHO HEPABHOMEPHO, YTO MOXET Npu-
BECTY K 3HAUNTE/IbHBIM NOBPEXAEHNUSIM PM 1 HECYLLIMX KOHCTPYKLMIA.

4.7 Koppo3usa

Bce BHelwHWe geTanu Jo/MKHbl 6biTb TM60 U3rOTOBMNEHBLI U3 KOPPO3UOHHO-CTONKNX MaTepuanos, MM6o Ha
MX NOBEPXHOCTb A0/DKHO 6bITb HAHECEHO 3awnTHoe(ble) NokpbiTue(na).

MOHTaxHble 1 Hecylwne KOHCTPYKUUN ANA ycTaHoBKM ®M 1 npuMeHsemble Cnoco6bl KpenaeHuns K
HUM ®M. KpenaeHUss MOHTaXKHbIX KOHCTPYKLUA, HanpuMep K 34aHUAM U HECYLUX KOHCTPYKUUIA K 3emne,
[O/MKHBI 6bITh BbINOSIHEHBI U3 KOPPO3MOHHO-CTONKUX MaTepuanoB, COOTBETCTBYIOLLMNX CPOKY CNYX6bl U Ha-
3HaveHuto ®b, TO ecTb U3 a/lOMUHNSA, OLMHKOBAHHOI cTann, 06paboTaHHON ApeBeCUHbl U T. M.

Ecnun ®B npegHa3sHayeHbl 419 paboTbl B yC/I0BUAX MOPCKOTO KiMMaTta Uin NHbIX KOPPO3WOHHO-0MACHbIX YC0-
BUSIX 9KCN/lyaTauum, Ha BCe a/llOMVHUEBbIE KOHCTPYKLMN rasibBaHUYECKM METOLO0M [,0/KHO 6bITh HAHECEHO cneLu-
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anbMoe 3alMTHOE NOKPbITUE. TOMLMHA MOKPLITUA U TEXHOMOMMS €r0 HAHECEHWS [O/MKHbI COOTBETCTBOBATL MECTY
YCTaHOBKM W HA3HAYEHMIO (POTOINEKTPUUYECKO CUCTEMbI 1 06eCneUnBaTh 4OCTATOUHYIO 3aLUTY OT KOPPO3MK.

Mpu npumeHeHun OB BOGM3U CENbCKOXO3ANCTBEHHbIX 06HEKTOB, HANPUMEpP XUBOTHOBOAUYECKUX KOM-
NNEKCOB. Takxe He06X0AMMO YUNTbIBATb BO3AeCTBME Bbi3bIBAKOLUX KOPPO3MIO ra30B, Taknx Kak aMMmuak.

CnepayeT NpuHMMaTh Mepbl AN NPefoTBpaLLeHNs 3NEeKTPOXMMUYECKON KOPPO3nun Mexay pasHopoaHbI-
My meTannamu. OHa MOXET NPOUCXOAUTb B NEPBYHD ouyepefb MeXAY MOHTaXKHbIMWU KOHCTpyKuusmu ®B u
3laHNeM, Ha KOTOPOM (B KOHCTPYKLMSIX KOTOPOTo) ycTaHaBnmBaeTcst OB, a Takke MeXAy HEeCYLLMMMN KOHCTPYK-
UMAMKW. 3/IeMEHTaMU KpensieHns n KomnoHeHTamu ®M.

ONa yMeHblIeHUs 3N1eKTPOXMMNYECKON KOPPOo3uM Mexay KOHTaKTUPYIOLW UMM NOBEPXHOCTAMU pasHo-
pPOAHbLIX METANMOB CreayeT pasMellaTs NPoKNag0UYHble MaTepuanbl, Takue Kak HeliIoHOBbIe LWalibbl, Ppe3nHo-
Bble U30/STOPbLI U T. M.

5 lMapameTpsbl

5.1 Bba3oBble napamMeTpbl

Ba3oBbiMK NapameTpaMmn ABAAKOTCA napameTpbl ®M, U3 KOTOpbIX cocTOUT PB:

- HanpshxeHue xosioctoro xoga npu CYW (UXxX mogcyu) B Bo/ibTax € npepesibHbIMA OTK/OHEHUSMU B
npoueHTax;

- TOK KOPOTKOro 3amblkaHus npu CYW (/k3magcyun) B amnepax ¢ npefesibHbIMy OTK/IOHEHUAMU B NPOLEHTax;

- 3HayeHWe HOMWHA/ILHOIO TOKa 3alWTbl OT CBEPXTOKOB (/3CT blog Tax)/3HauyeHne MakcuMasibHO foMny-
CTUMOro 06paTHOro Toka.

MpunmeyaHne — DTa BeNNUYMHA YACTO yKa3blBAETCA U3TOTOBUTE/IEM MOAY/ISA KaK MakCMMaslbHOe 3HayeHue Ho-
MWHaJ/IbHOTO TOKa nocniefoBaTe/ibHO yCTaHaB/IMBaeMOro nsjiaBkoro npeaoxpaHuTesns;

- MakcuManbHoe HanpshkeHue POoTO3IeKTPUYECKON CUCTEMBI, B KOTOPYIO MOXET ObiTb YyCTaHOBMEH PM;

- pPeKoOMeHf0BaHHOE MakcuMasbHOe KomyecTBo ®M B hOTO31EKTPUYECKON LLENOYKE N MaKCUMasbHoe
KonmyecTBo hoTO3NEKTPUYECKUX Lenoyek B Pb;

- MakCcMMasibHOe peKoMeHAyeMoe HanpskeHne MoTO3TeKTPUYECKON LienoYku;

- TeMmnepaTypHble KO3 PULMEHTbI TOKa, HANPSXEHNA N MaKCUMasibHOl MOLLHOCTH.

- HOMMWHaNbHOE Y MUHUMAaNbHOE 3HAYeHNss MakCUMasbHOM BbIXOA4HOM MOLWHOCTU Npu CYW. a Takxe ans
ycnosuii HPT3. YHO, YBT. YHT (no FOCTP M3K 61853-1)-,

- YCN0BUSA 3Kcniyatauun, Ha KoTopble paccunTtaHbl @M.

5.2 OnpepeneHve napameTpoB POTO3NEKTPUYECKUX KOMMNOHEHTOB
n hoTO31EKTPUYECKO BaTapen

TOK KOPOTKOTO 3aMblkaHUs hoToanekTpuyeckon Lenoykn K3uen paBeH HanMeHbLIEeMY 3HAYEHNI0 ToKa 13
3HaueHunit TokoB H3mog hoToanekTpnyeckux modynei, BXOAALWMX B 3Ty LENOYKY.

Ecnv pasbpoc 3Ha4YeHMi TOKOB KOPOTKOTO 3aMblkaHUs pa3Hbix PM npeHebpexmTenbHO Man no cpasHe-
HUIO C BE/IMYMHOI Toka /K3 Mof, TO AN pacyeToB MOXHO MPUHMMATb, YTO

~c.a yen —~.1wog '
HanpsxeHne Xx0nocToro xofa otoanekTpuyeckoin uenoykm UX X ven onpeaensercs Kak:
N
L«.xuen -~Lbc.xmo4fg,- (2)
/-1
rae N — konuuecTBO nocnefoBaTeslbHO coefUHEeHHbIX ®M B (DOTO3NEKTPUYECKON Lienoyke.

Ecnn pas36bpoc 3HaYeHnit HanpsHKeHii X0N0CTOro Xxoa pasHbix ®M npeHebpexnTenbHO Man no cpaBHe-
HUIO C BE/IMUYMHON HanpsixeHus UXXLUen, TO 419 pacyeToB MOXHO NPUHUMATb, 4TO

x.x uen Ux.x moza (3)

TOK KOPOTKOTO 3aMblKaHWsl (DOTOINEKTPUUECKON rpynnbl /K 3rp onpegensercs Kak:

3rp -1 K.suenk- (4)
*-1

rae Mrp— KonmyecTBO napasiesibHo CoeUHEHHbIX (*)OTOSI'IGKTPI/IHGCKI/IX Lueno4yek B (*)OTOC-)I'IeKTpMHeCKOIZ rpynne.
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Ecnmn pas36bpoc 3Ha4eHMii TOKOB KOPOTKOTO 3aMblKaHUsl pasHblX (DOTO3/IEKTPUUECKUX Lienodek npeHebpe-
XUTENbHO Mas Mo CPaBHEHWIO C BENWYMHOI Toka /Ksusnun /K3  onpegensertcs no BbipaxeHuio (1), To Ans
pacyeToB MOXHO NPUHUMATb, YTO

C3rp“ Up If..3mon" (5)

HanpsikeHne X0/10CTOro Xo4a hOTOIIEKTPUUECKON rpynnbl UXX P paBHO HaMMEHbLIEMY 3HAYEHMIO Hanps-
XEHUSA XO/I0CTOrO X04a U3 3HaYeHUt HanpshkeHuit UXX uen poTO3NEeKTPUUECKMX LIenoYeK, BXOAAWMX B 3Ty rpynny.
Ecnv pas6poc 3HauYeHWi HanpshHKeHUs X0N0CTOro X04a pasHbiX (DOTOINEKTPUYECKUX Lienoyek npeHebpe-
XUTENbHO Masn Mo CPaBHEHUIO C BEIMUUHOW HanpshxeHns U%X ugn, konudectso ®M Bo BCex Lenouykax oAuHa-
KOBO M UXX Len onpegensieTcs No BblpaxeHuio (3). To AN pacyeToB MOXHO NPUHUMATb, YTO
Uu_ =uU =N U (6)
X.X TP X.X uen X.X MOA
TOK KOPOTKOTO 3aMblKaHUSI U HAaMPsXXeHWe XO/T0CTOro XoAa (POTO3NEeKTPUUYECKON rpynnbl ypoBHA / onpe-
LEeNsTca aHaorMyHo, U YNpoLLEHHbIE BbipaXeHus cregyouime:

M3 Tp - U p AK3 MO @
ANXLrp-A N XNOA, (8)
K.-nrp ~ 4 p '"X.3MOZ' (@)

UXMOZA- (8)

ToK KOPOTKOTO 3aMblkaHUsi (DOTO3NEKTpUYeckoit 6atapen /, 36aT onpeaenseTcs Kak:

'k.36aT = | 'K.3rp,. 0)
/-1

rae M6ar — KonM4YecTBO napasnfiefibHo COeAUHEHHbIX (DOTO3NEKTPUYECKUX Lenoyek B Ob.
Ecnn pa36bpoc 3HauyeHnit TOKOB KOPOTKOIO 3aMblKaHWs pasHbiX DOTO3MNEKTPUUYECKMX Lenouyek npeHebpe-

XWUTeNbHO Man No CpaBHEHUIO C BE/INYMHOW ToKa /,, uen un , Uen onpependetca No BblpaXeHno (l) TO AnsA
pacyeToB MOXHO NpUHUMaTb, YTO

N«.3baT ‘Y p AK.3mop4" (10)

Hanps)eHue xonocrtoro xoga otoanekTpnyeckoin 6atapen HXX 6ar paBHO HaMMEHbLIEMY 3HAYEHUI0
HanpsXeHna Xoao0CToro xoga us 3HaYEeHUN Haﬂpﬂ)l(eHVIVI UXX|p dhoTO3NEKTpUYECKNX rpynmn, CoOefuHEeHHbIX na-
pannenbHo B ®b.

Ecnu pa3bpoc 3HaueHUin Hanps)XKeHWUst X0/1I0CTOr0 Xxo4a pasHbiX POTO3NEKTPUYECKMX LLENOYEK N pPa3HbIX
(bOTOSI'IeKTpVILIECKVIX rpynn npeHe6pe)K|/|Ter|bHo Masal Nno CpaBHEHUK C BE/INYNHOW HanpsxXeHusa Ux x uen. Ko-
nnyectBo ®M BO Bcex Lenoykax oguHakoBo u UXx uen onpepnensieTca NO BblpaXeHUwo (3) TO ANnA pacyeToB
MOXHO NpuHNMaTb, 4YTO

'X.X Tp Y .x uen N Y .x mog - (]—1‘)

MpumeyaHune 1— lpu ncnonb3osBaHum napametTpos ®M. onpeneneHHbix nsrotosutenem ®M npu CYW, ans
onpeaeneHnst 3HaYeHnin HanpsxeHns U Toka yYacteir @b n ®b B Lenom, a Takke Npu BbiGope NapamMeTpoB npegoxpa-
HUTEeNein n Apyrux KomnoHeHToB ®B HeobxoAMMO yuuTbiBaTb AOMYCTUMbIE OTK/IOHEHUS MapaMeTpoB, yKasblBaeMble
N3roTOBUTENEM.

MpumeyaHne 2 — B peasibHbIX yC/10BUAX napameTpbl ®M MOryT okasaTbCs Bbllle, YeM Te. KOTOopble 6blan
nosyyeHsl Nnpy CYW. Mpu pasinyHbIX MOroAHbIX YCI0BUAX (HAanpumep, Mpu COMHEYHO MoroAe, OTPaKEHWUM COSTHEYHOM
paguaummn ot CHera UM Bofpl) 3HAYEHNSA TOKa U HaNPsHXeHWUs MOryT yBenuuntbes. CneayeT yuntbiath, 4to FOCT P MOK
61730-1 ycTtaHaB/MBaeT B CBA3M C 3TVIM, UTO MpK ONpeAesieHnn 3HaueHuii HanpshxeHnst 1 Toka yacTeil @b n ®b B Lenom,
a TaKxe npv Bbibope NapameTpoB NpegoxpaHuTeneit n Apyrux KOMNoHeHToB ®b ykasaHHble Ha Mapkupoeke ®M 3HaueHus
;KA MO cym U UXX MM cyur 80MKHbI YMHOXaTbCA Ha 1.25.

MpumeyaHune 3 — Mpy npuMeHeHU M. BbINONHEHHBIX NO HEKOTOPbLIM TEXHOMNOIMAM, B TEYEHUEe NepBbIX He-
[enb UM MecsLeB 3KCMyaTaumn 3HaveHne /KS MOXET 3HauMTeslbHO MpeBbillaTb HOMUHaIbHOE pabouee 3HauveHue.
[lns HEKOTOPbIX TEXHOMOTWIA 3HaYeHue /, 3MOXEeT CO BpeMeHeM Bo3pacTaTb. PacueT Ao/mkeH NPOBOANTLCS HA MaKCUMaUTb-
HOe BO3MOXHOE 3HaueHne ToKa.
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5.3 BbixoAHble napamMmeTpbl

- HOMUHa/IbHaaA MOLWHOCTb U MUHUMAaNbHAA MOLWHOCTL Npu CYWU.

- MakcumasibHO BO3MOXHOE HanpsxeHue (CMm. 5.4);

- HanpsixeHue xonoctoro xoga npu CYW (Uxx6alcyun) B BoNbTax ¢ npefesbHbIMW OTKIOHEHUAMU B NPO-
LueHTax (onpegenseTcs B COOTBETCTBUM C 5.2);

- TOK KOPOTKOro 3amblkaHus npu CYW {lyamog cyn) B amnepax ¢ npefesibHbIMW OTK/IOHEHUSIMU B Mpo-
LeHTax (onpegenserca B COOTBETCTBUM C 5.2);

- Konuyectso ®M B (pOTO3/IEKTPUUECKUX LieNoYKax;

- KONIM4YecTBO (DOTOI/IEKTPUYHECKUX Lienoyek;

- KONMYecTBO (POTO3NEKTPUYECKUX TPy,

- TeMnepaTtypHble KOIMMUUNEHTBI TOKa, HAMPSXKEHUSA N MaKCUMaIbHOW MOLLHOCTY;

- HOMWHaNbHOE W MWHUMas/IbHOE 3HA4YeHWs MakCUMasnbHOW BbIXOAHOW MowHOcTM HPT3. YHO. YBT.
YHT (no FTOCT PM3K 61853-1):

- MakCMMasibHO A0MNYyCTUMbI 06paTHbIV TOK Ha Bbixode ®b;

- napameTpbl opueHTauunm;

- MakcuMmManbHas U MMHUMasbHas BbipaboTka npu CYW 1 3agaHHOl OpueHTaLmnmn an. ecnv opueHTaums
He 3ajjaHa Wan OCyLecTB/IIeTCA NOCTOsIHHOEe criexeHue 3a CosHuem, Npu NOCTYN/IEHUN Nly4eil HopMasbHO
nyyeBoesIpUHMMalo WM NOBEPXHOCTAM;

- 3aBWCUMOCTb BblpabOTKM OT OCBELLEHHOCTU U OpPUEHTaLunK;

- YCNoBMA 3KcnyaTauuu, Ha KoTopble paccuntaHbl ®b.

5.4 MakcMManbHO BO3MOXHOE HanpshxeHne hoToanekTpuyeckoit 6atapen

MakcumanbHoe HanpsixeHne ®B npvHUMaeTca paBHbIM MaKCUMaibHOMY HaNPsXXeHU0 X00CTOro xoaa
®B npu CYW (I/xx 6al CYW) c nonpaBKoil Ha MUHUMasbHY OXngaemMyt pa6ouy TemnepaTypy U Makcumanb-
HO BO3MOXHYIO (4719 4aHHON MEeCTHOCTM, MecCTa yCTaHOBKM ®B) aHepreTnyeckyo 0CBeLeHHOCTb.

MonpaBka Ha MUHUMANbHYO OXUAaeMyl pa6ouyl TemMnepaTypy U MakCMMasbHO BO3MOXHYI 3Hep-
reTM4yeckyl OCBELLEHHOCTb PacCYMTbiBAeTCA B COOTBETCTBUM C yKasaHWsSIMU M3rotoButens. Ecnm ucnonb-
3yloTcss @M 13 KPUCTANIMYECKOTrO ¥ NONIMKPUCTANIMYECKOrO0 KPeMHMWA, Npu OTCYTCTBUW YKasaHuWii M3roto-
Butens Uyx 6ar cynm J0/KHO 6bliTb YMHOXEHO Ha KO3 MULMEHT nonpaBku, ykasaHHbii B Tabnuue 1, ans
COOTBETCTBYOLE MUHUMANbHON OXupaemoli paboyeit TemnepaTypbl.

Mpn MUHUMaNbHON oxugaemoi paboyeil Temnepartype meHbwe MuHyc 40 °C MAM Npu NPpUMEHEeHUn
TEXHONOTUIA, OT/IMYHBIX OT TEXHONOTUIA KPUCTAN/IUYECKOTO W NOMUKPUCTANINYECKOTO KDEMHUS, MaKCUManbHO
BO3MOXHO€ HanpshkeHne onpefenseTca TONbKO B COOTBETCTBMM C yKa3aHWAMU U3rOTOBUTENS.

MpuMeyaHune 1— 3aBUCMMOCTU HaMPsSHKEHUSI XON0OCTOrO XoAa ®b OT 3HepPreTUUYecKoi O0CBELLEHHOCTU 1 TEM-
nepaTtypbl MOryT ObITb ONPeAeNeHbl C MOMOLLbIO Noc/iefoBaTe bHbIX 3MepeHuii BAX aHanornuyHo FOCT P M3OK 67829.
unu ucnbitaHus 10.4 no FOCT P 56980—2016 (M3K 61215:2005). unu ucnsitanusa 10.4 no FOCT P M3K 61646—2013.

MpumeyaHne 2 — B HeKOTOpbIX paiioHax paboyas Temnepartypa ®M npu 6e3061a4HOM Hebe MOXeT 6biTbh
HWXe TemnepaTypbl OkpyxatoLiero Bosgyxa (4o 5 “C).
6 TpeboBaHMs 6e30MacHOCTU

6.1 O6WMO NONOXeHus
Tpe6oBaHua anekTpo6esonacHocTn ®B. ycTaHOB/IEHHbIE B HACTOSILLEM CTaHAApPTe, BKIKOYAOT:
- 3alyMUTy OT MOPaXeHUs I/IeKTPUYECKUM TOKOM (6.2),

Ta6nuya 1— KoaptmumeHT nonpasky HANPsHKEHUs XOIOCTOM0 X0A4a A/151 (DOTOIEKTPUYECKMX MOAY el N3 MOHOKPU-
CTa/I/INYECKOr0 U NOJIMKPUCTAS/INYECKOTO KPEMHMS

MuHuManbHas oxuaaemas pabouas Temnepatypa. 'C KoathhmumeHT nonpaskn
oT 24 po 20 BK/IHOY. 1,02
K 19 « 15 « 1,04
K 14 « 10 « 1,06
K 9 « 5 « 1,08
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OkoHuaHve Tabnuubl 1

MuHumanbHas oxugaemas paboyas temnepatypa C KoadchnumneHT nonpaskn
«< 4 « 0 « 1.10
« -1 « -5 « 1.12
« -6 « -10 « 1.14
« -11 « -15 « 1.16
« -16 « -20 « 1.18
« -21 « -25 « 1.20
« -26 « -30 « 1.21
« -31 « -35 « 1.23
« -36 B -40 « 1.25

- 3auWuTy OT CBOPXTOKOB (6.3);
3aWnTy OT afiekTpuyecknx ayr (6.4);
- 3aWwuTy OT 3aMblkaHuii Ha 3emnto (6.5);
3a3emMieHne v ypaBHMBaHue noteHunanos (6.6);

- MonHuesawuty (6.7).

OCHOBHble OoT/IMUNS ®B € TOUYKM 3peHus anekTpobesonacHoCTH:

1) laxxe npu He3Ha4YMTEeNbHOM OCBELLLEHNN KOMNOHEHTbI P B Bcerga Haxo4ATCcA NoA4 HanpsXXeHnem HesaBu-
CUMO OT TOr0, Pa30OMKHYTbI UIN 3aMKHYTbl KOMMYTaLWOHHbIe annapatbl ®6. B HeNb3s OTKAUYUTL MO XeNaHuo.
Ana ®Bb MmoxeT 6bITb ,OCTATOYHO cBeTa JlyHbl 1 3Be34, YTOObl ee napameTpbl NpeAcTaBaANn onacHocTb. B cBeT-
noe Bpems CyTOK Ha onpefesieHHbIX KOMNOHeHTax ®Bb HanpsXXeHUs U TOKU MOTYT OblTb OYEHb 3HAUNTEbHBIMU.

2) ABapuiiHble TOKA MOTYT HEe HAMHOTO NPEBOCXOANTb MaKCUMasbHbI/i paboynii ToK 1 He Bbi3BaTb cpa-
6aTbiBaHMe annapara 3alwuTbl, N0O3TOMY TpebyeTcs cylwecTBEHHO 60siee TOYHbIN NoA60op NapameTpoB anna-
paToB 3alWuTbl: NP HenpaBuAbLHOM nogbope napameTpoB NM60 annapathl 3aWuTbl He ByAyT pearnpoBaTtb Ha
Hanuune aBapuiiHol cuTyauum, NM60 YacTo 6yAyT cpabaTbiBaTb NPy HOPMasbHOM pexunme padoTbl ®b.

B Tex yctaHoBkKax, rge HanpsxeHune ®b npesbiwaet 1000 B NOCTOAHHOroO TOKa, AOCTYN K NPOBOAKE U
cpeacTBaM 3alnTbl O/MKEH OblTb paspelleH ToNbKOo KBannguuMpoBaHHOMY NepcoHany.

MakcumasnbHoe HanpsixeHne ®b. ycTaHaBIMBAEMbIX Ha Kpblllax 34aHuii, He 0/MKHO npeBbiwats 1000 B.

BepoATHOCTb 3amblKaHUil MexXAy TOKONPOBOAALIMMWU MPOBOAHUKAMM, 3aMblKaHUA Ha 3eM/0 1N He-
npefycMOTPEeHHbIX OTCOoeAuMHeHUn npoBofoB B ®B fonxHa 6biTb 3HAUMTENBHO HUXE MO CpaBHEHUI C
06bIYHBIMU 3/IEKTPUYECKUMUN YyCTAHOBKaMM.

MpumevaHne — B 06bIYHbIX 3NEKTPUYECKMX YCTaHOBKax B C/lydae KOPOTKOro 3amblkaHuA aBapMIZHbIVI TOK
npakTnyeckn Bcerga Bbi3biBAET cpa6aTb|BaH|/|e annapata 3alnTbl OT CBEPXTOKOB: MJ1aBKy M/1aBKOro npenoxpaHutTens,
CpaﬁaTbIBaHVle aBTOMaTU4eCKOro BblK/KQ4aTesa nnm apyroro cpeacrea 3aluTbl.

Bce annapartbl 3awuTbl, BbIMOAHAWLWME OAHY (DYHKUUIO, AOMKHbI O6bITb COrnacoBaHbl Mexay coboii,
a TaKkxe ¢ ApyruMu 3aluTHbIMKW annapataMmu, B TOM yucie ¢ annaparamu 3alwuTbl B KOHType notpebnexHus
(hOTO3NEKTPUYECKOI CUCTEMBI, B COOTBETCTBUYU C Tpe6GOBaHMSIMU HacTosiwero ctaHgapta. TOCTP 50577.5.53
N CTaHAapTOB Ha KOHKPETHbIN BUj annapaToB 3aluThbl.

MpumeHeHve ABYX W 6onee Mep 3awWWTbl He AO/KHO OKa3biBaTb B3aWMHOIO BIUAHWUS, CHUXalLero
3P hEeKTUBHOCTb KaXA0l U3 HUX.

Momunmo TpeboBaHMii HacCToALWEro cTaHgapTa Npu NPOeKTUPOBaHUMN, N3TOTOB/IEHUM U 3KcnyaTauum ®b
0653aTeIbHO BbINO/IHEHME TpeboBaHuii [3] U KOMNekca cTaHAapTOB [4], OTHOCALWMXCS K yCTpoicTBaM NOCTO-
AHHOrO TOKa C AMana3oHOM HanpsKeHWii, COOTBETCTBYIOLWNM HaNPSXeHUAM KOHKpeTHoW ®B. B yacTu, He OT-
paxeHHoli B HacToslWweMm cTaHgapTe. Mpu HaNMYMM aHanornyHbiX Tpeb6oBaHuit B [3] 1 Komniekce cTaHAapToB
[4] HeobXx0AMMO BbINONHATL 60N€e xecTkme TpeboBaHUs.

MoHTax, obcnyxusaHue n nHaa padorta ¢ b A0KHBI NPOBOAUTLCA TONLKO CNeunanbHbIM KBanM@uumnpo-
BaHHbIM NEPCOHaNIOM, MMEKLWNM KBanudukaLmno no pabote ¢ POTO3NEKTPUYECKMMN YCTAHOBKAMU U CUCTEMAMMU.

6.2 3almnta oT NopaxeHna 31IeKTPUYECKUM TOKOM

ONs 3aWmnThl OT NOPaXEHUs 3MEeKTPUUECKUM TOKOM [O/DKHbI 6biTb BbiNOMHEHLI Tpe6oBaHua FTOCT P
50571.3. TOCT P 50571.7.712. TOCT IEC 61140 u [3].
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Mpu co3ganun @b Heo6X0ANMO yUNTbIBATb, YTO KOMMOHEHTbl ®B Haxoa4ATCsA Nofg HanpsXeHuem Hesa-
BUCUMO OT TOr0, PasOMKHYTbl MW 3aMKHYTbl KOMMYyTaLWOHHbIE annapatbl ®b.

TokoBegyuwune yacTn ®b He AOMXKHBI 6bITb JOCTYMHbI 415 CAy4YyaiiHOro MPUKOCHOBEHMUSA, a AOCTYMNHble
NMPUKOCHOBEHUIO OTKPbITbie M CTOPOHHME MPOBOAALLME YAaCTU HEe AO0/DKHbI HaxXxo4uTbCA MNOJ HanpskeHuem,
npefcTaBnAlLWMM ONACHOCTb NOPAXEHUS 3N1EKTPUUYECKMM TOKOM Kak B HOpMasibHOM pexunme paboTel b, Tak
N NpY NOBPEXAEHUN N30NALUN.

3asemsieHne 1 ypaBHUBaAHVE MOTEHLMAN0B OTKPbITbIX MeTaN/IMYecknx yactell fOo/KHbl 6biTh BbiMOHE-
Hbl B COOTBETCTBUN C 6.6.2.

B ®Bb A0/MKHbI MPUMEHATLCA TOIbKO Kabenu 1 npoeoda C ABOWHON WU 3KBUBANEHTHOI el nsonaunei.

Bce paboTbl ¢ ®B, He cBA3aHHbIE C HOPMa/lbHbIM PEXUMOM pab6oTel PB. HanpuMep ¢ U3MepeHuem na-
pameTpoB. c/iefyeT NPOBOAUTL HE TOIbKO C Pa30OMKHYTbIMU BblKlOYaTENAMU-PA3bEANHNTENIAMU, BbiKOYaTE-
NIAMU. HO W C NOJIHOCTbIO 3aTeHEeHHOW DB.

Bce paboTbl Npu He3aTeHeHHbIX paboynx NOBEpPXHOCTAX ®M [O/KHBI NPOBOAUTLCS KBANMULMPOBAH-
HbIM NepPCcoHaNoOM C UCMO/Mb30BaHNEM 3/1EKTPO3ALLNTHbLIX CPEACTB.

B mecTe pasmeweHnsa ®b f0/KHbI 6bITb YCTAHOB/IEHLI OTPaXAEHUA WU WHaA 3alwuTa, NPensaTcTByio-
wasa gocTtyny K ®6 noCTOPOHHUX NnL,.

6.3 3awuTa OT CBEPXTOKOB

6.3.1 O6wWwue NnonoxeHns

CsepxTokn B @B MOryT BO3HMKaTb B pe3y/ibTare KOPOTKUX 3amblkaHuii B M. KOMMYTaLMOHHbIX KOPO6-
Kax ®M, coeanHUTENbHbIX KOpobkax, B npoBogke ®b. B pe3ynbTaTe 3amblkaHWA Ha 3em/0 B npoBojke ®b
1 B pe3ynbTaTe BbixoAa NapamMeTpoB BHELWHMX (hakTOPOB 3a npefesibl AONYCTUMbIX 3HayeHwuii (Hanpumep,
yBe/IMYEHNA 3HepreTnYeckoil OCBELLEeHHOCTH, NocTynalwlLeid Ha paboyrie NOBEPXHOCTK, Bbille NpefesbHO A40-
nycTUMOro 3Ha4yeHuns).

®M ABNATCA UCTOYHUKAMMN OFPAHUYEHHOTO TOKa, 0gHaKo B ®B MOryT BO3HMKATb CBEPXTOKU, 06yCnoB-
NleHHble napannesibHblM coeiMHeHneM (POTOI/TIEKTPUYECKNX Lienoyek, dpoToaiekTpuyeckux rpynn uam ®M (s
®B. cocToAwMX N3 napannenbHbix ®M). nnm coeguHennem ®b ¢ obopyaoBaHnem KoOHTypa notpebneHus o-
TO3NEKTPUYECKOI cucTeMbl (HanpuMep, HeKOTopbIMK Tunamu Y3 n/mnu ncToyHnkammn toka, Hanpumep. AB).

Mpu 3awmte ®b OT CBEPXTOKOB HEOOXOAUMO YUMUTbIBATL Cregylollee:

1) BennyunHa ToKa KOPOTKOrO 3aMblKaHUA 3aBUCUT OT YUC/la Lienoyek, MecTa 3aMblkaHUA U YPOBHSA OCBe-
LWEeHHOCTW. 3TO AenaeT ob6HapyxeHne 3aMmbikaHna BHYTpM ®B oveHb TPyAHOW 3agaveil.

2) Ecnn ©B ycTtaHoB/ieHa B (DOTO3/1EKTPUYECKOl cucteme 6e3 AB. TOK. BO3HMKalOLWWiA Npy KOPOTKOM 3a-
MbIKQHWNN. MOXET He HAMHOTO MPEeBOCX04UTb MakCMMasibHbli paboynii TOk U He BbI3BaTb cpabaTbiBaHUe anna-
pata 3alunTbl OT CBEPXTOKOB. BO3HMKaOW M B 3TOM C/lydae TOK MOXeT NpeAcTaB/saTb ONacHOCTb Henocpes-
CTBEHHO U/MNW BbI3BATb NOBPEXAEHUSA, KOTOPbIE MOTYT CTaTb NPUUYNHON aBapuiiHbiX CUTyauunii B byayLem.

3) Ecnu ®Bb yctaHoBNeHa B hoTo3neKTpUYeckoin cucteme ¢ Ab. B 6 MOryT BO3HUKHYTb BbICOKME TOKM
KOPOTKOTO 3aMblKaHWUA, CBA3aHHbIe C XxapakTepuctukamu AB.

4) B ®B MOryT BO3HUKHYTb 3/1€KTpUUYecKkne Ayrn npyu Tokax KOPOTKOro 3aMblkaHWsA, KOTOPble He BbI30BYT
cpabaTbiBaHMA annapara 3awuTbl OT CBEPXTOKOB.

5) ®b yacTo NpuUcoeaunHATCS B (DOTOIIEKTPUYECKOW cucteme Kk YOS ¢ HECKONbKUMM BXOAaMU NOCTO-
SAHHOTO TOoKa 6e3 coeAuHUTENbHON Kopobkn ®B (cM., Hanpumep, pucyHkn 6 n 7). B aTom cnyyae 3awumta ot
CBEPXTOKOB AN1A KaxAoi yactn ®b. NoAKNIOYEHHO K 0TAe/ibHOMY BXoAy YT 3. B BbICLIEN CTENEHN 3aBUCUT OT
orpaHnyeHns Bcex 06paTHbIX TOKOB M3 Y3 B hoTO3NE€KTPUYECKYHD HaTapeto.

6) Okpyxatoliee NpoCTPaHCTBO, HaNpMMep NOBEPXHOCTb BOAOEMOB, CHEFOBOW MNOKPOB, CTPOEHUSA, MO-
XeT oKa3blBaTb CyLleCTBEHHOE BAUAHUE (CE30HHOE WU NOCTOSAHHOE) HA WHTEHCUBHOCTb U3/1yYeHUs, NocTy-
naroluiero Ha paboyme nosepxHocTn 6. 1 BbI3bIBATb NOSAB/IEHNE TOKOB NEPErpysku.

3alwmTa OT CBEPXTOKOB A0/KHA 6bITb BbINO/IHEHA B COOTBETCTBUM € 6.3.2— 6.3.6 HacToAWero ctaHgap-
Ta. [3]. FOCT P 50571.4.43 n Tpe6oBaHuaAMU n3rotosutens ®M.

B ®Bb gonxHa 6bITb yCTAHOB/IEHA 3al4MTa OT CBEPXTOKOB BCEX KOMNOHEHTOB ®B. BO BCex KOMMNOHEHTax
®B A0MXHbI 6bITh ONpPefesieHbl BO3MOXHbIE€ UCTOYHUKM TOKOB KOPOTKOrO 3aMbIKaHUS 1 TOKOB Meperpysku.

[nsa npefoTBpalleHna BO3HUKHOBEHNSA noxapa B @b 3awmuta b 1 hoTO3N1EeKTPUUYECKOl CUCTEMbI [O/XK-
Ha BK/1l0YaTh CpefCcTBa OGHapPYXeHUsA KOPOTKMX 3aMblKaHWii ¢ Nocneayowmnm oTkIYeHneM. Boibop u pasme-
LleHne ykas3aHHbIX Cpe/CcTB onpefenanTca pasmepamMmun n pasmeuieHmem ®b.

Mpu npyuMmeHeHnn ®M. BbINONTHEHHbIX NO HEKOTOPbIM TEXHONOIMAM, B TEYEHWE NEePBbIX HEeAEeNb NN Me-
caueB akcnnyaTauun 3HavyeHne UBbiogcyn npeBblllaeT HOMUHaNbHOE 3HaYeHne. 4151 HEKOTOPbIX TEXHOIOTWiA
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3HayeHue /(am Cyun MOXeT CO BpeMeHeM Bo3pacTaTb. JTO c/iefyeT yuuTbiBaTb Npy paspaboTke Mep 3awmTbl
OT CBEPXTOKOB. [Mpu pacyeTe f0MXKHO 6blITb YUTEHO MakCMMasbHOe OXuAaemMoe 3HayeHne Toka.

Mpu BbIGOpe 3alinTbl OT CBEPXTOKOB AO/IKHbI OblTb YyUYTEHbl MakCMMasibHble BO3MOXHble 0bpaTHble TOKM,
KOTOpble MOTYT BO3HUKHYTb B ®B npu aBapuitHbiX CUTyauusx, HanpyuMep KOPOTKOM 3aMblKaHWW, B KOHType no-
TpebneHns doToanekTpmuyeckoli cuctemsl (B Ab, YIM3. npoBogHMKax anekTpopacnpenenntesibHo cetn u np.).
Ecnu xapaktepuctuku npucoegmnHaemoro Kk @b o6opygoBaHMa KOHTypa notpebneHns 3apaHee HeW3BeCTHbI, B
[OKyMeHTaunm ®b A0MXHO 6bITb yKa3aHo 3HaYeHe MakcMaibHO 4ONyCTUMOro o6paTHOro Toka Ha Bxoge B Ob.

B kauecTBe annapaTtoB 414 3alWWUTbl OT CBOPXTOKOB AO/IXKHbI NPUMEHATHCSA aBTOMaTUYeCKMe BblkaoYa-
TeNn U NpegoxpaHnTenn ¢ NnaBKMMU BCTaBKaMu C xapakTepucTukoii gPV. B onpefeneHHbIxX cayyasx Ao-
nyckaeTca NnpuMeHeHue 610KUpyoLWmnX gmoaoBs. VX npuMeHeHne ABnseTcs adeKkTMBHbIM MeTO40M 3aLlnTbl
OT CBEPXTOKOB MpU YC/IOBUM, YTO HAAEXHOCTb 6/10KAPYIOLLNX ANOLOB COXPAHAETCA B TeYeHne cpoka Cyxobl.
Ana 3awntel ®M MOTyT NPUMEHATLCA WYHTUPYIOLWLME 4UOAbI.

MpumeHsemble Ans 3awutel PM n/uan npoBoAkM annapaTsl 3alinTbl OT CBEPXTOKOB A0/KHbI 06ecneyn-
BaTb HafeXHoe u ycToliuneoe (MyHKLMOHMPOBaHNE B TeYeHne 2 4 Npu cBepxToke, coctasnsatwouwem 135 % ot
HOMWHaNBLHOIO TOKa annapara 3awuTbl.

Annapartbl 3aluTbl OT CBEPXTOKOB MOTYT BbIMOJIHATL O HOBPEMEHHO (PYHKLMUKN 3alynTbl OT CBEPXTOKOB
N KOMMYyTaumu, a Takxke 6biTb 06bEANHEHBI C KOMMYTaLVOHHBIMW annaparamMu. B aTom cnyvyae OHW AOMKHbI
TakKxe cooTBeTcTBOBaThb TpeboBaHuam 7.5.1.

Tpe6oBaHua K KOMNOHeHTam @B, BbIMOAHANWUM (YHKLUN 3aLlUTbl OT CBEPXTOKOB, CM. Takke B COOT-
BETCTBYIOLLMX Nogpasgenax pasgena 7.

6.3.2 3awmnTta OT CBEPXTOKOB (DOTO3/TEKTPUYECKUX Moayneli

B ®Bb ¢ makcMmanbHbIM HanpshkeHnem Bbilwe 50 B gnsa 3awutbel ®M A0/MKHbI 6bITh YCTAHOB/IEHbI LWYH-
Tupyowue anogbl (CM. pUcyHkn 5—=6). Mpu Mcnonb30BaHUM HEKOTOPbLIX TUNOB TOHKONEHOYHbIX Mogynei, a
Takke ®M. N3roTOB/IEHHBLIM MO APYIMM TEXHONOMMAM, YCTAHOBKA WYHTUPYOLWUX ANOL0B MOXET He TpeboBaTb-
ca. WyHTupytowme AnoAbl MOryT 6biTb yCTaHOBNAEHbl B ®M n3rotosutesnem ®M.

Ecnun wyHTupyowme anoasl yctaHaBAnBawTCA Npyu U3rotosneHnn ®b6. oHN J0MKHBI UMETb HOMUHANIbHOE
HanpsxeHne He meHee 2UXXmoacym 3awmuiaemoro(bix) Mogynsi(eid) M HOMUHaNbHbIA TOK He MeHee 1.4/, SMogCcyu.

6.3.3 3awunTa OT CBEPXTOKOB (POTO3NEKTPUYECKOW LenoyKu

KonnyectBo pOoTO3NEKTPUYECKNX LLenoYek, KOTopble MOryT 6biTb COeAMHEHbI NapannenbHo 6e3 3awunThbl
o6Wwumm annapaTom 3aLinTbl OT CBEPXTOKOB, onpefenserca MakCMManabHO AONYCTUMbIM 06paTHbIM TOKOM ®M.
yKasaHHbIM n3rotoeutenem ®M. To ecTb 06paTHbIM TOKOM, KOTOPbI/ MOXET BblAepXaTb Kaxas Lenouka.

3awmta poTO3INEKTPUYECKON LLenoYKM OT CBEPXTOKOB A0/HKHA ObiTb yCTAHOBNEHA, €CN:

MBal> % « 4 *. ~ 1) ~k3mosa cyn) > *3CT mog max *

ecin B @B HeT POTO3/IeKTPUYECKUX TPy, 1

Np >2; (Wp* 1) x3MoAcyn) 5113CT moag Tan ¢ (13)

ecnun ®b pasgeneHa Ha poTo3aneKTpMUYECKMe rpynmbl.

3alwmTa OT CBEPXTOKOB (POTOINEKTPUYECKON LLenoUKn OCyLLeCcTBNAETCA OAHUM U3 ABYX BapnaHTOB:

a) Kaxpas doToanekTpuyeckasn Lenoyka 3awuujaertca annapaTtom 3awutbl OT CBEPXTOKOB (Hanpumep,
CM. PUCYHKN 3— 7). HOMUWHa bHbI/ TOK KOTOPOTO /, LUen COOTBETCTBYET YC/I0BUSIM:

1.5/ (14)

(15)

yen” ~3CT mog max'

b) Heckonbko napaniefnibHO COeANHEHHbIX (DOTO3NEKTPUUECKMX LeNoYeK 3aluuLanTcs 0gqHUM 06U uM
annapaToM 3aluTbl OT CBEPXTOKOB (Hanpumep, CM. PUCYHOK 8). HOMUHA/bHbINA TOK KoToporo Tiuen onpegens-
eTCs Mo CNeAyLeMy BblpaXeHnHo:

15M MAT-1)/ (16)

3€eT V.3 mog CYWN < " uyen C A3CT mMos max ((

npu ycnosuu, 4To /3cT mogTax >4 [*3,05¢cyn, 17)

rae M3CT — KonnyecTBO napassiefnibHbiX POTO3NEKTPUYECKUX LienoYyek, 3alluleHHbIX OA4HUM annapaTtom 3a-
LWNTbl OT CBEPXTOKOB.
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-- kopnyc.
MaHUu — rpaHuua KoMnoHeHToB ®b

MpumeuvaHne 1— [laHHas cxema ABASeTCA 0COOLIM C/lyYaeM 1 A0MyCTMMa TObKO TorAa, Koraa MakcuMasibHo
JonycTmMoe 3HaueHne obpartHoro Toka ®M 1/ M, [ax 3HauMTeNIbHO NPEBOCXOAUT Paboumii TOK.

MpumeuyaHne 2— JlaHHas cxema CYXUT TONbKO B Ka4ecTBe NpUMepa, B APpYriX CAyyasix MoryT notpe6oBarb-
CS MHbIE CPEeACTBA BbIK/IOUEHNS], PasbefUHEHNS UM 3aLUNTbI OT CEEPXTOKOE.

PuicyHok 8 — CxeMa ¢hoTO3/1eKTpUUeckoii 6aTapem, HeCKOLKO NapasiiesnisHO CoeAnHEHHbIX
(hOTOINEKTPUYECKUX LIENOYEK, SIB/ISIOLLMXCS YaCTbo (DOTOINEKTPUYECKOM Tpynmbl,
3alLMLLEHB OAHMM annapaToM 3alluThbl OT CBEPXTOKOB
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MpuMeyaHne — Heobxoaumo cnefoBaTb pekoMeHAaUUAM n3rotoButesiss ®M OTHOCUTENIbHO MaKCUMasIbHOMO
KOMIM4YecTBa Lienoyek, 3alumiiaeMbiX O4HUM annapaToM 3aluTbl OT CBEPXTOKOB, EC/IM OHO yKa3aHo.

B TOM cfiyyaB, Korga 4/1s 3awuTbl OT CBBPXTOKOB NMPUMEHSIETCS G6/10KMPYOLWNii Ao, HOMUHAbHbIA TOK
/np Tax gmona AOMKEH COCTaBNATD:

*np max 2 14 nog CYW. (18)

KoadhchunumeHT npn onpegenennn /np Tax A4ONMXKeEH ObiTb YBENIMYEH, €C/IN €CTb BEPOATHOCTb BO3HUKHO-
BEHMA MOBbILIEHHOTO TOKA KOPOTKOro 3ambikaHnsa ®B. 06yC/IO0BNEHHOr0 OTPaXeHMeM OT CHera Wan ApyruMu
YCMIOBUSIMUW 3KCNyaTauum.

MpumeyaHue 1— lMpu pacueTax fO/MKHbI ObITb yUTEHbI NpUMeyaHnst 1—3 nogpasgena 5.2.

MpumeyaHne 2 — Ecnu ®b coCTOMT 13 OAHO HOTO3NEKTPUYECKON LIEMOYKY, 3alLMTa Takoi (hoTo3NEKTpUYE-
CKOIi LLenoyKM OCYLLEeCTB/SETCS annapaToM 3aliuThbl OT CBBPXTOKOB ®B.

AnnapaTbl 3awWuTbl OT CBEPXTOKOB (POTO3MEKTPUYECKON LLeNoYkn AO/MKHbI 06ecneynBaTb OTKIOUYEHNE
MaKCMManbHO BO3MOXHOI0 TOKa KOPOTKOro 3amblkaHus OoT AB. Kak npaBuno, 3TO 3HayeHue CyL,eCcTBEHHO
60nble 3Ha4YeHUs, NonyyYyeHHoro no popmynam (2), unu (4). nnu (6).

PasmMelleHve annapaToB 3aluTbl OT CBEPXTOKOB (DOTOI/IEKTPUYECKMX Lienoyek cM. 6.3.6.

6.3.4 3awmnTta oT CBOPXTOKOB (POTO3NEKTPUYECKON rpynnbl

3alwumTa oT CBEPXTOKOB (DOTO3MEKTPUUECKON TPyNnbl f0/MKHA 6blTb YCTAHOB/IEHA, €CNK K 0gHOMY YD
npucoeAuHeHo 6osee ABYX (DOTO3IEKTPUYECKUX TPynn (MPUMepPbl CM. PUCYHKMN 5. 7).

HomMuWHanbHOe 3Ha4YeHne Toka annapaToB 3aluTbl OT CBEPXTOKOB hOTO3INEKTPUYECKUX Tpynn /, rp onpe-
fensieTcs nNo cneayolemMy BblpaXeHuUo:

125 dcyn< rps2.4lt3dCcyn. (19)

[na obecneveHuns 6onbLueli TMGKOCTM NPU NPOEKTUPOBAHUN 34eCb UCNONb3yeTcss MHOXUTeNb 1,25 BMe-
CTO MHOXUTens 1,5. ucnosnb3yemoro npu pacyete POTO3NEKTPUYECKMX LienoYek.

YMeHblIeHHOEe 3HaYeHne MHOXNTeNna B doopmyne (7) cregyeT NPUMEHSTb C OCTOPOXHOCTbIO B 30HaX C
YyacTbIMU CNyYassMU NOBbILIEHHOW OCBELEHHOCTN, TaK Kak 3TO MOXeT MPMBECTU K YacTbiM HeonpaBAaHHbIM
cpabaTblBaHUSAM 3alluTbl OT CBEPXTOKOB.

B Tom cnyuas, korga 4714 3aWnTbl OT CBBPXTOKOB NPUMEHEH 610KMPYIOLWUiA ANOA, HOMUHAMBHBIW TOK /Mp Tax
avofa [OoMKeH CoCTaB/ATh:

(fip max* 1 4 4(1rp CYU- (20)

KoadhhuumeHT npu onpeseneHun /mp Tax JOMKEH 6biTb YBE/IMYEH, €C/IN ECTb BEPOSITHOCTb BO3HUKHO-
BEHUS MOBbIWEHHOTO TOKA KOPOTKOro 3aMblkaHust ®B5. 06yC/IOB/IEHHOrO OTPaXeHWeM OT CHera Wau Apyrumu
YCNOBUSIMU 3KCNyaTauum.

Ecnn ®B pasgeneHa Ha (hOTO3NEKTPUUYECKME TPYNNbl pa3HbIX YPOBHEN (NapanfesfibHble CoeAUHEHUs
pasHblX YPOBHEI), pacyeT napamMeTpoB annapaToB 3awnTbl (OTOIMEKTPUUYECKUX TPYN KaXA0ro ypoBHs npo-
BOAUTCS aHaNOrMyuHo.

1:25/'3CYN </nd £ 2.4/x3rpCYW, (21)

n Anp max *r 4/'.3rpCywn. (22)

roe / — ypoBeHb rpynnsl. / = 1 — nepsas rpynna, cocToswas n3 napannesibHo CoOefUHEeHHbIX (POTOINEKTPH-
YeCKMX Lenoyex.

MpumeyaHne — lMpu pacyeTax fO/HKHbI GbITb YUTeHbI NpyMevanus 1—3 nogpasgena 5.2.

AnnapaTtbl 3aluTbl OT CBOPXTOKOB (DOTO3NEKTPUYECKOWN rpynnbl AO/MKHbI 0becneymBatb OTKAOUYEHUE
MakCMMasbHO BO3MOXHOI0 TOKa KOPOTKOro 3amblkaHua oT AB. Kak npaBuno, 3TO 3HayeHue CyLlecTBEHHO
60/ble 3Ha4YeHnsa, nonyvyeHHoro no oopmynam (7) — (10).

Pa3melieHne annapaTos 3alMTbl OT CBEPXTOKOB (DOTO3/IEKTPUUECKMNX rpynn cm. 6.3.6.

6.3.5 3aumMTa 0T CBEPXTOKOB Ha BbiIXxoAe (pOTO3NeKTpUYeckon 6aTtapen

YcTaHoBKa 3awuTbl Ha Bbixoge @B onpegensierca Hanmymem B KOHType noTpebrieHus o6opynoBaHus,
HEHOpPMasibHble PeXnMbl Pab0Tbl KOTOPOro MOTryT NPUBECTU K BOSHUKHOBEHWIO CBOPXTOKOB B ®B.

Ecnun B choTO3N1€KTPUYECKOI cucTeme, B cOCTaB KOTOpoii BxoguT ®6. ecTb AB. unu ecnu B aBapuiiHoM pe-
XUMe NuTaHue uenei notpebutens Bmecto @b MOryT ocyLecTBNATb APYre UCTOYHUKM TOKA, UK eCIN BO3MOXHO
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BO3HUKHOBEHWE CBEPXTOKOB B pe3y/ibTaTe HEHOPMasibHbIX PEXMMOB paboThbl APYrMX KOMNOHEHTaX KOHTYpa noTpe-
6neHns hOTO3NEKTPUYECKONM CUCTEMBI, 3aLiMTa OT CBEPXTOKOB Ha Bbixoge ®B (cMm. pucyHkn 3—7) ob6sizaTenbHa.

HomuHanbHoe 3HauyeHue Toka In6a) annapatoB 3awuTbl OT CBEPXTOKOB ®B onpepensieTcs no crnepyto-
LWeMy BblpaXeHuto:

1-25 /«, 6aT cyun 6ar 2 2,4 [*, 6al cym . (23)

B TOM cnyuae, Korga A/is 3aluTbl OT CBEPXTOKOB NPUMeHsIeTcs 610KUPYOLW Ui AN04, HOMUHASbHBINA TOK
np max ANOAA AOMKEH COCTABAT:!

2 1.4/

np max K 3 6ar CYU-

(24)

KoadhpuuneHT npn onpegenieHnn /np Tax 4O/KEH GblTb YBEIMUYEH, €C/TM €CTb BEPOATHOCTb BO3HUKHO-
BEHMSI NMOBbILIEHHOTO TOKA KOPOTKOTO 3aMbikaHusi ®6. 06YC/MIOB/IEHHOTO OTPaXeHUeM OT CHera Wan gpyruMu
YC/IOBMSIMM 3KCMyaTauuu.

MpumeyaHne — lMpu pacyetax Ao/DKHbI ObITb YUTEHbI NpUMeYanus 1—3 nogpasgena 5.2.

AnnapaTbl 3aWuTbl OT CBEPXTOKOB, yCTaHaB/MBaeMble Ha Bbixode n3 ®B. [O/KHbI ObITb paccumTaHsl,
noMumo ycnosuii (23) n (24), Ha OTKNKOYEHNE MaKCMManibHO BO3MOXHOro obpatHoro Toka ot Ab, ecnu B Ab
npon30LW/I0 KOPOTKOE 3aMblKaHue, N 06paTHbIX TOKOB OT A4PpYroro o6opyAoBaHus, ¢ koTopbiM @b coeanHeHa B
hoToanekTpuyeckoii cucteme. in6o ®b n nHoe o6opynoBaHre POTOINEKTPUYECKON CUCTEMBI [O/KHO NOA-
6upaTtbCs, UCXoaa U3 3HaYeHus, onpegeneHHoro no popmynam (23) u (24).

Ecnn ®B B (hOoTO3NEKTPUYECKON cuCcTEME NOAKIOYEHA TONbKO K AB. 3almTa oT cBepxTokoB @6 B uenom
(BbIXOAHOTO Kabens ®b) 06bIYHO OCyLLeCTBASAETCA C MOMOLLbIO annapaTtos(a) 3awWuTbl 0T CBepPXTOkoB AB,
YyCTaHOBJ/IEHHbLIX(0r0) Mexay KoHTponnepom 3apsga v Ab, makcumanbHo 6113ko K AB. Mpu npaBuibHOM Bbl-
60pe xapakTepucTuK aTUX annapaToB U ecnn BbIXOAHON kabenb ®B paccunTaH Ha Takoi xe Tok, 4To 1 anna-
paTbl 3awWuTbl OT cBEPXTOKOB AB. 3T annapaTel o6ecneynBaloT O4HOBPEMEHHO 3alUTy KOHTpoAaepa 3apsja
1 BbiIXxofHOro kabens ®b6. B aTom cnyyae yctaHoBKa annapaTos 3aluTbl OT CBEPXTOKOB Ha Bbixoge us ®b He-
o6asaTtenbHa. Ecnn ®b coegnHena ¢ Ab yepes Y3, moryt notpe6oBaTbCs annaparbl 3alnTbl OT CBEPXTOKOB
Ha BbiIxoge ®B n3-3a ocobeHHocTel YMI.

Ecnu HeT BbixogHoro kabena ®b n/vnn ®b nogknoyeHa K YIS ¢ HECKONbKMMU BXogamu (CM., Hanpumep,
PUCYHOK 7), 3alynTa OT CBEPXTOKOB CTaBUTCA Ha BCeX kabenax, NOAKNIOYEHHbIX K KOHTYpy notpebieHus, KoTo-
pble B 3TOM cnyyae BNAKTCA kabenamu poTosanekTpuyecknx rpynn nnm hoToanekTpuyecknx Lenoyek. Mapa-
MeTpbl annaparToBs 3alinTbl OT CBEPXTOKOB PaCCUUTLIBAOTCA B 3TOM C/lyyae B COOTBETCTBUM C 6.3.4 unun 6.3.3.

6.3.6 PasmeuleHne cpefCTB 3aWuUTbl OT CBEPXTOKOB

WyHTupyowmne gnoabl AN 3awutel M ycTaHaBnMBalTCA MO HanpasB/feHU0 Toka napannenbHo ®M
(cm. pucyHKM 3—5) MAM HeckoNbKMM nocnefoBaTeslbHO coefuHeHHbIMm ®M. LWyHTupyowmne guoabl MoryTt
6bITb YCTAHOB/IEHbI B KOMMYTaLNOHHOI KOpobke @M unsrotosutenem ®M. 1N yCTaHOBKN LWYHTUPYIOLLUX AN-
04,08 HEO6XOAUMO C/efoBaTb MHCTPYKUUAM n3rotosutens ®M.

Annapartbl 3aluTbl OT CBEPXTOKOB (DOTO3EKTPUYECKNX Lienovek, POTO3TIeKTPUYECKMNX TPynn 1N Ha Bbl-
xoae ®b. BbiGpaHHble B cooTBeTCTBUY € 6.3.3—6.3.5, 0/MKHbI ObITb pasMelleHbl cneaywmm obpasom:

- Annapartbl 3alWnTbl OT CBEPXTOKOB (DOTO3/IEKTPUYECKON LLenoyky A0/MKHbI pacnosiaraTbCs Ha KoHLax
Kkabons(eli) OTOINEKTPUUECKOW LLEeNOYKM NN HECKONBbKUX (POTO3NEKTPUYECKUX LLeNOoYeK, ecm OHN 06beam-
HeHbl no 6.3.3 b). B coeAnHNTENLHOW KOPOoOGKe hOTOINEKTPUYECKNX LLenoyek, B KOTOPOI kabenn hoToanek-
TPUYECKUX LLEMOYEK COEAUHSATCA C Kabenem(siMun) DOTO3/TIEKTPUYECKO rpynnbl (CM. PUCYHOK 5). nan, ecnu
®b He pasgeneHa Ha (hOTO3NEKTPUYECKME TPYNNbl, B COEANHUTENBbHON KOpobke ®B. B KOTOpOW Kabenun oTo-
3/1eKTPUYECKMX LLeNnoYeK CoeANHATCA C BbIXOAHbIM(M) Kabenem(smu) @B (CM. pUCYHOK 4).

MpumeyaHne — Ecnu ®B coCTOMT U3 OAHOW POTOINEKTPUHECKON LLeNOoUKK, TO 3alumTa Takoi dhoToaneKkTpu-
YeCKOM LiemnoyKkn oCyLLIeCTBASETCS annapaToM 3aluThbl OT CBEPXTOKOB ®b (CM. pucyHOK 3).

- Annapatbl 3awWuTbl OT CBEPXTOKOB (DOTO3/IEKTPUYECKOW Fpynnbl AO/DKHbI pacnofaraTtbCs Ha KoHLax
kabens(neit) oTO3N1EKTPUYECKON TPyNNbl B COEAUHUTENBHON KOpo6ke B, B KOTOpOii kKabenu oTo31eKTpu-
YeCcKMX rpynn coeguHATCA C BbIXOAHbIM(M) kKabenem(amn) B (CM. pucyHOK 5).

MpumeyaHne — Ecnu ®b pa3geneHo Ha hOTO3NEKTPUYECKe rpynnbl HECKOMbKMX YPOBHEW, TO annaparb!
3aLLMTbl OT CBEPXTOKOB YCTaHAB/IMBAOTCS Ha KOHLaX kabesneil (hoTo3/1eKTPMYECKOl rpynMbl K&XKA0ro YPOBHS B COeANHU-
TeNIbHOM KOPOo6Ke (HOTOINEKTPUHECKMX FPYNM 3TOTO YPOBHS, KpOMe nocneaHero (choToanekTpuyeckue rpynmnbl nocneaHero
YPOBHS COEAMHSIOTCA B COEUHUTENbHO kopo6ke PB).

- Annapartbl 3alunTbl OT CBEPXTOKOB ®B B Lenom (BbIXo4HOro kabensa ®b) fo/xHbI pacnonararbcs Ha
BbiIxoAe u3 ®b nocne BblkNOYaTENA-paA3befMHUTENS TaM, T4e BbIXOAHOI(ble) kabenb(n) @B coeguHsATCA C
ob6opypoBaHMeM KOHTypa noTpebneHus, Hanpumep, Bxogaom YM3 (cM. pucyHkn 3—5).
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Mpu oTCyTCTBUM BbIXOAHOrO Kabens ®B annapaTbl 3aWuTbl OT CBepxTokoB ®B B LenoM (BbIXO4HOTO
kabena ®b} moryT pacnonaratbCsi B COeAMHUTE IbHON KOPOo6Ke, yCTaHOB/IEeHHOW HenocpeCTBEHHO Ha YI3.

Ecnu ®Bb coeguHeHa B hoToanekTpuyeckoit cucteme ¢ Ab. annapaTbl 3awuTbl OT CBOPXTOKOB Ha
BbIXOAHOM(bIX) kabene(ax) ®b gonyckaeTcs He ycTaHaBAMBaTb, €CM OHA 3aliulieHa annapaTtamu 3aluTbl
oT cBepxTokoB AB (cm. 6.3.5)

MpumevyaHne — Pa3melleHne annapaToB 3allnTbl OT CEEPXTOKOB B TOM KOHLE kabens(eit), KOTopblii Hanbo-
Nee ypaneH oT 3awyiaemMoli annapaTom yactu ®b. nMeeT Lenbio 3awwmTy 3Toi Yact ®b 1 ee NpoBOAKM OT 06paTHbIX
TOKOB, TEKYLLMX B HEHOPMa/IbHOM pexume paboTsl 13 Apyrux yacteih @b n/vnm ot o6opyaoBaHNA KOHTypa noTpebneHus
(hOTO31eKTPUYECKOl cuctemsl, Hanpumep. AB (cM. Takxe npumep B 8.2.1 npumeyaHune 3 n npunoxexue D).

Ecnv B @b BbINO/IHEHO (hYHKLMOHANbHOE 3a3eM/ieHune, annapaThl 3alinTbl OT CBEPXTOKOB AO/DKHbI pas-
MellaTbCA Ha BCeX He3a3eMJ/IeHHbIX TOKONPOBOAALWMX NPOBOAHUKAX (DOTOINEKTPUYECKUX Lenoyvek u gorto-
3N1eKTPUYECKUX TPYNM.

Ecnn oTcyTcTByeT pyHKUMOHanbHoe 3a3eMmsieHne @b nnun yactn ®b. annapaTbl 3aluTbl OT CBEPXTOKOB
[OCTaTOYHO pasmellaTb TOJIbKO Ha OJHOM M3 TOKOMPOBOASLLMX NPOBOAHUKOB KaXAol (POTO3NEeKTpUUeckoin
Llenoykn 1 hoTO3NEeKTPUYECKON rpynnbl TOW yacTn ®B. B KOTOPOIA HeT (PYyHKLMOHANBHOTO 3a3eM/IeHUs.

Ecnn otcyTcTByeT Kakoe-nmbo coefguHeHne ®b ¢ 3emneli (HM B ®Bb. HM Yepe3 060pyfoBaHNe KOHTypa
noTpebneHnsa) nnm BbIXoOAHON kabenb ®B coeanHeH ¢ 3eMnei TONbKO Yepes yCTPOWCTBO C ABOWHON nM3ons-
Luuei B KOHType noTpebsieHns POTO3IEKTPUUECKO CUCTEeMbI, annapaTsbl 3awWuTbl OT CBEPXTOKOB TaKXe MOryT
6bITb pa3MelleHbl Ha KOHLLe TO/IbKO OJHOro TOKOMPOBOAALLEro NPOBOAHMKA (POTO3NEKTPUUYECKUX Lienoyek u
dhoToanekTpuyeckux rpynn. Takoe pasmelleHne annapaTos 3awUTbl OT CBEPXTOKOB B yKaszaHHbIXx ®b cBsizaHo
c Tpeb6oBaHWEM HACTOSALLEro cTaH4apTa O BbIIB/IEHUU U CUTHANN3aLMn 0 NePBMYHOM 3aMblKaHUN Ha 3EMJIIO U1
TpeboBaHMEM 0O 4BOWHO N30MALUN BCEX MPOBOAHMNKOB.

Ecnv annapatbl 3aLluUTbl OT CBEPXTOKOB BbIMOHAT OAHOBPEMEHHO (DYHKLMIO pasbeAnHNTENS UAN Bbl-
Knvatens-pasbenHUTENA. TO K UX pasMeLLeHnto Takxe npegbsasnsaoTca Tpe6osaHusa 7.5.1 n 8.2.

6.4 3awuTa OT 3/IeKTPUYECKMX AYT

B oTtnnune ot TpaguUMOHHBLIX 3N1eKTpuyecknx yctaHoBok ®M un nposofka B ®65 He MMeT BHELWHUX
KOpPNycoOB A1 YAepXaHUA AYI1 U NiamMeHun Npu KOPOTKUX 3aMblKaHMAX. B @B yacTo MOXeT BO3HUKHYTb 1 Nnoj-
JepXuBaTbCa 3/IeKTpuyeckas Aayra ¢ Tokamu, He NPeBOCXoAAWMNMMN 06blYHbIE paboune TOKUM. BO3HUKHOBEHNE
ayrm B @B MOXeT NPpUBECTU K 3HAUYMTE/IbHbIM NoBpexaeHnam ®b. a Takke K NOBpPeXAeHU0 YyCTaHOB/IEHHbIX
pAAOM NPOBOAKMW, 060PYAOBAHNS N KOHCTPYKUUIA 34aHuMs.

Ha pucyHke 9 npusefeHbl NpUMepbl OCHOBHbIX BUA0B 3N1EKTPUYECKNX [yr, KOTOPble MOTYT BO3HUKHYTbL B ®b.

MpumeuyaHne — [lokasaHHbI annapar 3alWTbl OT 3/IEKTPUYECKNX AYT ABMSAETCSA NPUMEPOM YCTaHOBKM anna-
paToB. 3aMLLAILMX OT NOCNeA0BaTE bHbIX Ayr. A1 3alWmMThl OT NapasiefibHbIX A4yr U Ayr Ha 3emto Tpebyetcs ycTa-
HOBKa OTAE/IbHbIX annaparos 3aluTbl.
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Ons 3awmtel ®Bb 0T Hanbosiee onacHbIX NapannesnbHbiX AYr 4O/HKHA NPUMEHSATLCS ABOWHASA NN 3KBU-
Ba/sieHTHas eli n30nAuMA NPoBOAOB U kKabeneii.

3awmnTta Pb oT anekTpuyeckux Ayr 4os/mkHa 6biTb BbiMOSIHEHa B cooTBeTcTBMM ¢ UL 1699B [7]. LoNXHbI
6bITb yCTAHOB/IEHbI annapatbl 3aWwnTbl OT 3/1EKTPUYECKNX Ayr, Ha3Ha4YeHneM KOTOpbIX AB/ISIeTCA BbisBNEHNE 1
TOYHOe onpegeneHue Tuna ayr B @b n npuHaTMe mep No UX NpepbIBaHUIO.

[onoNHUTENBHYIO UHOPMALMIO CM. B MPUNoXeHun C.

6.5 3awuTta oT 3aMblKaHWl Ha 3eMI0

6.5.1 O6w e NnonoxeHus

Mepbl 3awmnTbl @B 0T 3aMblkaHU Ha 3eM/10 ONpesensiTCs.

- 3HaYeHneMm MakCMMasibHO BO3MOXHOr0o HanpshkeHnsa ®b (cM. 5.4 n Tabnnyy A.1 npunoxeHusa A):

- Tunom YTM3 B hOTO3NEKTPUYECKON CUCTEME W HANUYMEM WK OTCYTCTBMEM MOAKIOYEHUA K ero Bbl-
XofaMm ueneii nepeMeHHOro Toka € 3a3eMJIeHHOW HelTpanbio;

- Hanuynem u TUNOM MPYHKLNOHAIbHOTO 3a3eMJ/IEHNS OAHOIO U3 NMPOBOLHUKOB BbIXOAHOrO Kabensa ®b;

- Hanuynem coefnHeHUs ¢ 3eMaein 04HOro U3 NPOBOAHUKOB BbIXOAHOrO kabena ®b yepes 3azemMneHHoe
YCTPOWCTBO KOHTYypa noTpebaeHns ¢ ABONHON nlonaynei:

- oTcyTcTBMeM noboro coeguHernns @b ¢ 3emneil B HOpMasbHOM pexume.

3almnTy oT 3aMbikaHuii Ha 3emto ®b. MakcumMasibHO BO3MOXHOE HanpshKeHne KOTOPbIX COOTBETCTBYeT
knaccam B n C tabnuybl A.1, OCyLLECTBASAIOT C MOMOLLbI0O KOHTPOA CONPOTUBAEHNA n3onsaumm (cMm. 6.5.2) un
KOHTpONS gudppepeHumansHoro Toka (cm. 6.5.3). B Tabnuue 2 npuBeaeHbl Tpe60BaHUA K OpraHn3anmm Takoi
3awmnTtbl ®b.

Ana 3awunTtel ®B6. B KOTOPOI 3a3eMieHne 04HOro NPOBOAHUKA BbIXOAHOTrO Kabens BbINOSIHEHO He Yepes
CONpOTMBEHNE, NCMNOMb3YIOT CNeLnanbHbIl NpepbiBaTeb 3amMblkaHusa Ha 3emnto (6.5.3).

Takxe 415 3alWWTbl OT 3aMbIKaHW Ha 3eMJ110 MOTYT 6bITb UCMOJIb30BaHbl 6/10KMpYyOLW e anoasl (cm.7.4.5
n npunoxexHue D).

6.5.2 3awmrta c NOMOL,bIO KOHTPONA CONPOTUBNEHUSA U3ONALUN

CHUXeHVe CONpPOTUB/IEHNS U30NALUN OTHOCUTENIbHO 3eMin B @B HuxXe npefenbHO J0NyCcCTUMOro 3Ha-
YyeHnsa CBUAETEeNbCTBYEeT O BO3ZHMKHOBEHUU WUW BO3MOXHOCTW BO3HUKHOBEHUA 3aMblKaHUA Ha 3eM/I0 U3-3a
yXyALWeHNA XxapakTepucTuk n3onaumu.

B ®B ¢ makcumasibHblM Hanps)XXeHWem, COOTBeTCTBYWLW MM knaccam B n C tabnuubl A.l. Tpeby-
eTca npeaynpexaeHne Unu BbiABNEHNE 3aMblKaHWA Ha 3eMJ/1I0 C MOMOLLbIO KOHTPOSA COMPOTUBNEHNA
M30NAUUN OTHOCUTENbHO 3eMnn. 3awnta @b gonxHa 6bITb BbINONHEHA cheaylownm obpasom (cm. Tab-
nnuy 2);

Ta6nunua 2— Mopsgok 3awmtbl B OT 3aMblkaHWil Ha 3eMJ/TH0 C MOMOLLbKO KOHTPOJIS CONPOTUBIEHUS 30NALMN 1 AndD-
hepeHumanbHoro Toka (Pb ¢ MakcmanbHbIM HanpsxeHwem knaccos B n C)

CoyeTaHne PYHKLUMOHANBHOTO 3a3emneHna ®b

Cnoco6 o6Hapyxe- WTuna YyNo*

HWs 3amblkemus Tun peiicTeus 3asemnenune o b 3asemneHne B b MpoBOAHUK BbIXOAHOTO Kadens

Ha semio oTcyTcTBYET. YN oTcyTcTeyeT. YN3 ®B6 3asemneH. YN3
6e3 pasgeneHus yenei c pasgeneHuem uenei Cc pasjeneHuem uenei

KoHTposb co- M3mepexne B cooTtsetcTtBMM C 6.5.2
NpOTMBNEHUS
nsonayum b
OTHOCUTESILHO
3emnu
KoHTposb co- [evictBua npu BbikntounTb Y3, CoefuHeHve YIS € BbIXOAHLIMU LensamMu C 3a3em-
NpOTUBEHUSA 3amblKaHUK Ha OTKMIOUNTL BCE BbIXOA- JIEHHOW HelTpasibio paspelleHo ((hyHKLMOHMPOBaHue
nsonauum ®b 3emn0 Hble Uenu ¢ 3a3emneH- Y3 pa3pelueHo)
OTHOCUTENBHO HOW  HeWTpanblo  Wm
3emM/m kabenb(n) 6 o1 YN

CurHanunsaums BbINONHWUTL CUTHAM3ALMIO O KOPOTKOM 3aMblKaHUM Ha 3eMJ/1H0 B COOTBETCTBUM C
0 3aMblkaHunm Ha 6.5.5
3emso
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OKoHYaHue Tabnuubl 2

CouyeTaHne PyHKLMOHANBLHOTO 3a3eMneHna ®b

Cnoco6 c6uapyxc- n Tuna ymna'
VIMA 3aMblkaHna Tun peiicTeua 3asemneHune a Ob 3asemneHune o b MpoBOAHUK BbIXOAHOTO KaGens
ka semsio oTcyTcTByeT. YM3 oTcyTcTByeT. YN3 &b 3asemneH. YMN3
6e3 pasageneHusa Ll.el'leﬁ C pasgenexHunem Lleneﬁ C pasgeneHunem u,eneﬁ
KoHTponb aud-  VamepeHve B cooTBeTCTBUMM C 6.5.3 KoHTponb  andpcpepen- B cooTBeTcTBUM € 6.5.3
hepeHLansHo- [elicTBus npn BbikniounTb YIM23. LM/IEHOTO TOKA HE Tpe- OTcoegnHnTb  (OYHKLMO-
ro Toxa 3amblKaHUn Ha OTKII0UNTL BCE BbIXOA- byerca HaslbHOEe 3a3emsieHune Bbl-
3eM/110 Hble Uenu C 3a3emieH- xopHoro kabensa ®b.
HOli  HeWTpasblo  um CoeguHeHne YM3 ¢ Bbl-
Ka6enb(n) ®b ot YN XOAHbIMU Liensimm ¢ 3a3em-
NIEHHO HellTpasibio paspe-
LweHo (dyHKLMOHMpOBaHMe
Y3 paspeLueHo)
CurHanunsaums BbINONHWUTL  cUrHanmnsa- BbINOMHUTL CUTHaNM3aLuio
0 3aMblKaHWM Ha  LMI0 O 3amblkaHuM Ha 0 3aMblkaHVUM Ha 3em/l B
3emso 3eM/1l0 B COOTBETCTBUU COOTBETCTBMM € 6.5.5

c6.55

Ecnn ®B nogkntovaeTcs K YI'13 6e3 pasgeneHus uenei, kK Bbixogam nepeMeHHOro Toka KOToOporo noAk/YeHb!
Lenb(v) ¢ 3a3eMNeHHO HeliTpasibio, BbINOHEHUe (OYHKLIMOHA/ILHOTO 3a3emneHns B ®b 3anpelueHo.

MpumeyaHune 1 — BMecTO BbIKIOYEHUS YD 1 OTKIOYEHUST BbIXOAHBIX LENEN C 3a3eM/IEHHOI HelTpa-
Nbl0 paspellaeTcs OTKIHUYEHNE NOBPEXAEHHbIX YacTein db.

MpumevaHne 2 — 3a3emneHve BbIXOAHOrO kabens ®b AO/MKHO 6bITb BbINO/IHEHO B COOTBETCTBUM C 6.6.

1) Ecnn cyHKuMoHanbHoe 3a3emsieHne ®b oTcyTCTBYeT, OHa npucoeguHeHa Kk YMNO 6e3 pasgeneHus
uenei n K BbIxoAaMm nepemMeHHOro toka YM3 noakntoueHa(bl) Lenb(M) NepemMeHHOro Toka C 3a3eMJ/IeHHOM
HellTpanblo (HanpuMep, anekTpopacnpegennTenbHas ceTb), TO NPU 3aMblkaHUM Ha 3eMsto B @B Y3 foMKHO
6bITb OTK/OHEHO OT BCEX BbIXOAHbIX Llenei ¢ 3a3eMNeHHON HelTpanbio nnu ot ¢b.

B aTom cnyvae Y3 coefguHeHO ¢ 3emneil yepes 3a3eMeHHbI HelTpasbHblli NPOBOAHUK BbIXOAHOM
uenu, n 3amblkaHne Ha 3emt0 B @b npuBefeT K BOSHUKHOBEHUIO NOTEHLMA/IbHO ONAaCHbIX TOKOB.

2) Ecnn ®b npucoeaunHeHa k YM3 ¢ pasgeneHvem ueneit u 8 ®b oTcyTCcTBYeT Kakoe-nnbo coefnHeHne
C 3eM/ieil, Uan BbiIXxogHol Kabenb ®b coefnHeH ¢ 3eMnel ToNbKO Yepes YCTPOWCTBO € ABOHON nsonsauueli B
KOHTYpe notpebnenns, nnn 8 ®b 3azemneH o4uH U3 NPOBOAHUKOB BbIXOAHOIO Kabens, TpebyoTCcsa BbiSBNEHNe
N curHanusauns o NepBUYHOM 3aMblKaHUM Ha 3€MJI0 U COCTOAHUMN U3ONALNN.

B aTom cnyvae, ecnu nepBuUYHOE 3amMblKaHWe Ha 3eMJ1I0 0CTaNI0Ch He3aMeYeHHbIM, BO3HUMKLLee Npu 3TOM
noBpexAeHne N30A5SL4UN MOXET BbI3biBaTb Nocaegytoliee 3ambikaHne Ha 3eMJ/110 C TOKaMU ONacHO BeIMYMHBI.

MuHMManbHble NpefenbHO 40NYCTUMbIE 3HAYEHUS CONPOTUB/IEHUA N30NALMN ®B OTHOCUTESIbHO 3EMJIN,
cBMAeTeNbCTBYOLLME O NOBPEXAEHUN ee N30Nauun, NnpuBeaeHbl B Tabnuue 3.

M3amepeHune conpoTueiieHnsa nsonaumn ®b OTHOCUTENBHO 3eMIN HEOOXOAMMO BbINOMHUTL A0 Havana
paboTbl ®b 1 ganee He pexe yem kaxpgble 24 u.

Tam. rae BO3MOXHO, peKOMeHAyeTCs ycTaHaBNMBaTb MOPOroBble 3HAYEHUA CONPOTUBAEHNSA U30MALMUN
Bbllle yKa3aHHbIX B Tabnuue 3 MUHUMaNbHbIX 3HauYeHuli. Bonee BbICOKME 3HAYeHUA yBenumyusatT 6e3onac-
HOCTb CUCTEMbl BCNeACTBME 6onee paHHEro 06HapyXXeHnst BO3MOXHbIX 3aMblKaHWA.

[vnanasoH n3MepeHuin 13mepuTeNIbHOIO KOHTypa A0/KEeH Takxe obecneynBaTb onpegeneHne 3HadyeHui
COMPOTUBAEHNSA U3ONALUN NPU 3HAYEHUAX MEHBLUUX, YEM 3HAYEHUA, YKa3aHHble B Tabnuue 3. MNpu nsmepeHu-
AX AONyckaeTcA 0TCoefMHeHne yCTPoiCcTBa (PyHKLMOHANBLHOrO 3a3eM/ieHns BbIXOAHOro kabens ®b.

Tabnnuya 3 — MUHUMaIbLHO AONYCTUMbIE 3HAYEHWNS CONPOTUBAEHUSA U30/IALUM OTHOCUTENBHO 3emMn B b

HomMunHanbHasa MowWwHOCTb POTO3NNEKTpUUYeckoit 6atapen. kBT MuWHMManbHO fgonycTuMoe conpoTuBneHune. KOM
OT 20 BK/HOM. 30
Ot 20 go 30 Brtou. 20
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OkoHuaHue Tabnuubl 3

HoMMHanbHAaA MOWHOCTL (hOTO3NEKTPUUYECKO GaTapen. kBT MUHMMANLHO AONYCTUMOE CONPOTUBIEHUE. KOM
Ot 30 go 50 skntou. 15
Ot 50 fo 100 BK/tOY. 10
Ot 100 go 200 Bk/toY. 7
Ot 200 o 400 Bk/oY. 4
Ot 400 po 500 Bk/tOY. 2
[0 500 stou. 1

[vanasoH n3MepeHnin N3MepuTENIbHOTO KOHTYpa A0/KEeH Takxe obecneynBaTb onpegeneHne 3HaveHui
CONMPOTUBAEHNS U3OMALUN NPU 3HAYEHUAX MEHbLUUX, YEM 3HAYEHUS, YKa3aHHble B Tabnuue 3. MNpu usmepeHu-
AX fonyckaeTcs OTcoeAuHeHne ycTpoicTBa (OYHKLMOHANbHOIO 3a3eMIeHNA BbIXOAHOTO kabens ®b.

KOHTpO/b CONpOTUBIEHNUS U30NALMN B ®B OTHOCUTENIBHO 3eM/IN J0/KEH NPOBOAUTLCA CreyuanbHbIMK
YyCTpPOCTBaAMW KOHTPOS M30AALNKN. VI3MepeHne ConpoTUBAeHUS n3onauun ®b oTHOCUTENbHO 3eMAIN MOXeT
nposoAuntbca B YM3.

Tpebyemble AelCTBUA NO OTK/JIOYEHUIO MPU OGHAPYXEHUU CHUXEHWUS CONPOTUBEHUA M30NALUU
OTHOCUTE/NIbHO 3eM/IN HUXe JOMYyCTUMOro 3HaYyeHUs BbINOMHATCA 06CNyXMBaKLWMM nepcoHanom (cob6-
CTBEHHWKOM) (DOTO3/TIEKTPUYECKOW CUCTEMbI MM NOACUCTEMON ynpaBneHus ®b nnm doToanekTpuyeckoi
CUCTEMBI.

Yka3aHHOe 060pyfo0BaHMe Takxe OCyLeCTB/SeT CUTHANN3ALMNI0 O CHUXEHUN CONPOTUB/IEHNA N30ASLMUN
OTHOCUTENbHO 3EM/IN U O 3aMblKaHUN Ha 3eMJ1t0, 0AHAaKO, Kak MpaBni0, He06X0ANMbI JOMNONHUTE IbHbIE MepbI,
4YT06bI CUTHANM3aLUnsa cooTBeTcTBOBaNa TpeboBaHNAM 6.5.5.

Tpebyemble f,eicTBUA NPU OBGHAPYXEHWUWN 3aMblKaHWS Ha 3eM/0 3aBUCAT OT Tuna ucnonblyemoro YN
(cm. Tabnuuy 2):

- [lna YM3 c pasgeneHnem uenei gomnkHa 6biTb BbIMO/THEHA CUTHANM3ALMUA O 3aMblkaHUN Ha 3eM/Ii0 B
cooTBeTCcTBUN C 6.5.5 (dbyHKLMOHMPOBaHUE paspelleHo). CurHannsayms o 3ambiKaHUn [OSHKHA 6biTb BK/IIO-
yeHa. noka conpoTUBNEHMEe U30NAUNN 3a3emnsatolero yctpoinctesa ®b He 6yaeT BOCCTAHOBIEHO A0 YPOBHSA,
npeBoCXoAdALero npejesibHble 3Ha4YeHns, ykasaHHbole B Tabnuue 3.

- Ana YN3 6e3 pa3geneHuns uenei 40/MKHbI 6bITb BbINO/THEHbI CUTHANN3ALUSA O 3aMblKaHUM Ha 3EMJIH0
B COOTBETCTBMU C 6.5.5 N OoTKAOUEHMe BbIxofoB Y3 oT N060/ Luenu nepemMeHHOro Toka ¢ 3a3eM/IeHHON
HelTpanbio (Hanpumep, afekTpopacnpeaennTenbHol cetn). CurHanusaumsa o 3amblKaHUM MOXeT ObiTb Bbl-
KMloYeHa, U NoAKIloYeHNe BbIXOAHbIX Lieneli MoxeT 6biTb paspelleHo, ecin conpoTusBaeHne nsonsayum eb
OTHOCUTENIbHO 3€M/IM BOCCTAHOB/IEHO [0 YPOBHSA, NPEBOCXOAALWEro npefefibHble 3Ha4YeHWs, ykasaHHble B
Tabnuue 3.

6.5.3 3awuta c NOMOLW b0 YCTPONCTB 3aWNTHOTO OTK/HOYEHNSA

3awmta ®Bb ¢ MakCcMMasnbHO BO3MOXHbIM HanpsXeHuem, COOTBETCTBYWLWMM knaccam B n C Tabnu-
Ubl A.1, OT 3aMblKaHWii HA 3eMJ/1l0 C MOMOLLbIO YCTPOWCTB 3aLUTHOTO OTKOYEHUS A0/KHA ObiTh BbINOMHEHA
cnegywowum obpasom (cm. Tabnuuy 2):

1) KoHTponb andpchbepeHumanbHoro toka B @b go/mkeH npoBoauTtbes, ecnn @b npucoegnHeHa k YN,
K BbIXOA4aM NepemMeHHOro Toka KoToporo nogkatoyeHa(bl) uenb(M) nepeMeHHOro Toka C 3a3eM/IeHHO HelTpa-
Nbl0 Yepe3 HOpMasibHO 3aMKHYTble aBToMaTu4yeckme ycTpoiicTBa pa3beAnHeHUs.

2) Ecnn ®b npucoeguHeHa K YM3. BbIXo4bl NEPEMEHHOI0 Toka KOTOPOro NOAK/AYEHb! K LensM, He co-
eAVHEHHbIM C 3emeil, nam B @b oTcyTCTBYEeT Kakoe-nnbo hyHKLMOoHaNbHOe 3a3eM/ieHne BbIXOAHOro kabens,
Unu BbIXOAHONM kabenb ®B coefuHeH C 3emMseli yepes 3aseM/IEHHOe YCTPOMCTBO C [BOHON m3onsumein B
KOHTYpe noTpebneHns, KOHTPoNb AnddepeHUnanbHOro Toka He TpebyeTcs.

Mpwn KoHTpone gncdhepeHUnanbHOro Toka A40/KHO 6bITb 06ecneyeHo namepeHme nosHoro guddepet-
LmanbHOro Toka, BKIOYaloLero kak MoCTOAHHYI0, Tak U NepeMeHHyI0 cocTaBasioLine.

[ONa KOHTpPONA 3HayYeHUin anddepeHLnanbHOro Toka U OTKAIOYEHUSA B CAyvyaB NpeBblleHns aud-
hepeHUManbHbIM TOKOM NPOAOSILHO AOMYCTUMbIX 3HAYEHUI [OMKHBI NPUMEHATLCS YCTpPOWCTBA 3alinT-
HOro oTkn4YeHnsa (¥Y30). Y30 Takxe ocyl,ecTBNASET CMTHaANU3aLUmio 0 3aMblKaHUN Ha 3eMJ1t0, OAHAaKO, Kak
npasuao, HEO6XOANMbI AONONHUTENbHbIE Mepbl, YTOObI CUrHaNM3auusa cooTBeTcTBOBana TpeboBaHUAaM
6.5.5.
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Ona 3awutsl @b Y30 A0MKHO pearnpoBaTtb Ha MeA/IEHHO HapacTawwuii guddepeHunanbHbiii TOK 1 Ha
BHe3anHoe BO3HUKHOBEHME, CKayoK AndhepeHunanbHOro Toka.

Ecnv MefneHHo HapacTawowwmii guddepeHumanbHblil TOK JOCTUraeT 3HaYeHus, ykasaHHoro B Tabnuue 4,
Y30 [0/MKHO BbINMOMHUTL OTKOUYEHNE B TedyeHne 0.3 ¢ 1 o6ecneynTb cMrHannsaumio 0 3amblkaHUM B COOT-
BeTCTBUM C 6.5.5.

Ta6nunua 4 — TpeboBaHuA k cpabaTtbiBaHWio Y30

v peperan Tox
MakcmmasnibHO JoMyCTUMOe 3HayYeHue men- 300 [o 30 Bktou. 0.3
J:gl::SaHapaCTaromero anddepeHymanbHo- o [P[* Cabie 30 03
BHesanHo BO3HMKLWINA AndchepeHuymanb- 30 [ns no6oro 0.3
Hblli TOK (Ckauok AndhdhepeHumanbHOro
TOKa) 60 Ansa no6oro 0.15
150 [ns no6oro 0.04
| P| — uncneHHoe 3HauYeHe HOMVHasTbHON BbIXOAHOW MoLHOCTY YTI3.
MpumeyaHne — 3HayeHns anddepeHLManbHOTO Toka U COOTBETCTBYIOLLETO UM BPEMeHN cpabaTbiBaHNs

B35Tbl N3 FOCT P 51326.1. ogHaKo B HACTOSAILLEM CTaHAaPTE OHW He CBA3aHbI C 3aLLMTON OT NOPAXEHUS SMIEKTPUYECKM
TOKOM.

Mpu BHE3anHOM BO3HWKHOBEHUU AuddepeHLmnanbHOro Toka, ykasaHHoro B tabnuue 4. Y3 f0O/KHO
6bITb OTK/IIOYEHO OT BCEX BbIXOAHbIX Lieneil nepeMeHHOro Toka C 3a3eMJ/IeHHOl HelTpanblo (Hanpumep, oT
3aneKkTpopacnpefennTenbHoin cetn) uam oT ®b B TeueHne BpeMeHM, ykazaHHOro B tabnuue 4. n Jo/kHa 6bITb
o6ecneyeHa curHanusaumns o 3aMblkaHuy B COOTBETCTBUM € 6.5.5. Ecn BbIXxoAHOI kabenb @B dyHKLMOHaNb-
HO 3a3eM/ieH u ucnonb3yetca YN ¢ pasgeneHvem uenei, 4OMKHO ObiTb OTKNOYEHO PYHKLMOHANbHOE 3a-
3emisilollee yCTPONCTBO 1 BbINOJIHEHA CUTHANIU3aLMA B COOTBETCTBUM C 6.5.5.

Y30 MOXeT Npou3BecTu MOMbITKY BKAYEHWS, ecnn anddepeHumanbHblii TOK (TOK yTeYKN) HaxogmTcs
HUXe ykasaHHbIX B Tabnuue 4 npefenos, a CONPOTUBAEHUE U30MALUMN OTHOCUTENIbHO 3EeMIN HaxoguTcs B
npefenax, ykasaHHblx B Tabnuue 3.

BO3MOXHO MpMMeHeHWe pacnpefesieHHOro KOHTponsa gnddepeHyanbHOro Toka, Hanpumep, Ha ypoB-
He (hoToaneKkTpuyecknx rpynn uaM MeHblnx Yacter ®b. Takoil KOHTPOIb MOXeT ob6najaTb NpeumyllecTsa-
MWU. 0CO6€eHHO Ana 6onbwnx ®6. OH N03BOISAET BbIABAATL 3aMblKaHWe Ha 3eMJ/Ito nNpu 6os1ee HU3KNUX Noporo-
BbIX 3Ha4YeHUAX AndepeHLnanbHOro Toka. YTo. B CBOK o4epefb, N03BONSAET GbICTPEE BbIIBUTb BO3MOXHbIE
3aMbIKaHWA Ha 3eMJ1I0 U1 MOXET NOMOYb onpeAennTb YacTb ®6. B KOTOPOV NPOM3OLL/IO 3aMblKaHUE Ha 3eMJIt0.

Y30 [0/MKHbI BbITh BblGPaHbl, YCTAHOB/IEHbI U (PYHKLMOHMPOBATL B COOTBETCTBUN C TpeboBaHUAM Ha-
cTosiwero ctaHgapra, a takke NOCT P M3K 60755, TOCT P 51326.1, TOCT IEC 61009-1 n komnjekcom
ctaHgapToB [4). B yacTHocTn TOCT P 50571.5.53. TOCT P 50571.3, TOCT P 50571.29.

6.5.4 3awmnTta OT 3amMblkKaHWs Ha 3emJ/0 (POoTo3NeKTpuyeckoil 6artapen ¢ HenocpeACTBEHHbIM
YHKLMOHANbHBIM 3a3eM/eHneM NPOBOAHUKA BbIXOLHOTO Kabens

B ®Bb. B kOTOpOIl 3a3eM/ieHne OAHOro NPOBOAHMKA BbIXOAHOTO Kabens BbIMO/THEHO HenocpeAcTBEHHO,
TO eCTb He yepes3 COMNpoTMB/EHWE (Hanpumep, CM. PUCYHOK E.1). fo/mKeH 6biTb YCTAHOB/IEH CneunanbHbli
npepbiBaTeNb 3aMblkaHUsA Ha 3emnio. CpabaTbiBaHvWe npepbiBaTens He AO/DKHO HapyllaTb 3a3eM/eHus oT-
KPbITbIX MeTa//IMYecKkmnx vyacTte.

B cnyuae cpabaTbiBaHUs NpepbiBaTe/A 3aMblKaHUA Ha 3eMJ110 0J1KHA BK/1I0YATLCA CUTHaNM3auus o 3a-
MbIKaHWM Ha 3eMJ/110 B COOTBETCTBUN C 6.5.5.

3HaueHns HOMUHaNbLHOTO ToKa A5 Bbibopa npepbiBaTeNs 3aMblKaHWA Ha 3eM/110 NpuBeAeHbl B Tabnuue 5.

Ta6nuua 5— HoMuWHanbHbIA TOK NpepbiBaTesa 3amMblkaHWs Ha 3eM1i0

HomuHanbHas MOWHOCTL (hOTO3NEKTpUYeckoin 6atapen kBT HomuHanbHbI TOk NpepeiBaTens. A. He 6onee
Ot 0 80 25 BK/IIOM. 1
Cabiwe 25 fo 50 BK/OY. 2
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OkoHuaHue Tabnuubl 5

HomMyHasbHass MOLLHOCTL (DOTO3/1eKTPUIECKO Garapen. KBT HoMuHanbHbI TOK MpepbiBaTens. A. He 6onee
Csbliwe 50 o 100 BK/ItOY. 3
Csblwe 100 go 250 BK/tou. 4
Csbilwe 250 5
MpumeuvyaHne — [nA nosbileHns 6€30MacHOCTM NOXapHbIX WX NepcoHana CPOYHOro pearnpoBaHusl B Bbl-

KnroyaTenb-pasbegnHnTens Pb rnoxeT ObiTb YCTAHOBMEHA AOMNOMHUTENIbHAA CEeKUMS, KOoTopas pasbeguHseT dIyHKLMo-
HaslbHOoe 3a3emMsieHne Pb.

6.5.5 CwurHanusaumsa o 3aMblKaHUW Ha 3eMJI0

[na obecneveHuns sawutol @b fOMKHA ObITb BbINOMHEHA CUTHANN3AUNA O 3aMblKaHUK Ha 3emM0. Cur-
Hanusauusa [o/KHa BKIOYATLCA MPU MOCTYN/IEHUN CUTHAA O 3aMbIKaHUN Ha 3eMJII0 U BbIK/OYATLCA nocsne
oTkAoueHna ®b n/mnun Y3 nnm nocne Toro, Kak 3aMbikaHne Ha 3eM/i0 6ygeT yCcTpaHeHo.

CurHanusauns ocyujecTsnseTcsa npubopom, o6HapyXmBLIMM 3amblkaHue (MPUOGOPOM KOHTPO/A CONpo-
TUBMAEHUS usonauun. YM3a. ¥30). a Takke yepes cuctemy ynpasneHuss ®b unm hoToaNneKkTpuyYecKoii cuctemsl
B MecTe, Hanbosiee 3aMeTHOM ANA 06CNyXMBaKOLWEro NepcoHana uam co6¢cTBeHHuKa (Npyn oTCYTCTBUM NOCTO-
AHHOro 06CcNyxXuBaloLLero nepcoHana).

CwurHanunsayns AokHa 6biTb OpraHn3oBaHa Takum o06pas3omM, 4To6bl onepaTop OTO3/IEKTPUYECKOi
CUCTeMbl UAN ee COOBCTBEHHUK GbIIN Cpa3y OMNOBeLieHbl O 3aMblkaHuW. Hanpumep, cuctema AOJKHa Mo-
faBaTb CBETOBOI W/MNW 3BYKOBOW CUrHan B TOW 30He, B KOTOPOW ob6cnyxusBarwwmuii nepcoHan nnm cob-
CTBEHHUK CUCTEMbI 0653aTefIbHO BYyAYyT 3TUM CUTHA/IOM W3BEeLeHbl O 3aMblKaHUW, WU JOJIKHO 6bITb MO-
cnaHo coobleHne 0 3aMblKaHUN MO 3/IEKTPOHHOW noyTe nam kak CMC-cooblieHne. Uan UHbIM NOAO0GHBIM
cnoco6om.

Bo MHOrMx nHBepTopax curHanm3auunsa ocywecTBAAETCSA C MOMOLLbIO CUTHANIbHBLIX namMnoyek. OHako B
TUNUYHBIX MecTax yCTaHOBKM MHBEPTOPOB 3Ta CUrHanM3auma MoxeT 6biTb He BUAHA. B cooTBeTcTBUM C [2] ANnA
MHBEPTOPOB TpebyeTcs ycTaHOBKa CPefCTB CUrHanu3auuy Ha naHenu ynpasfeHWs uHeBepTopa WU B MecTax,
Hanbosiee 3aMeTHbIX A8 06CNyXMBalOLWero nepcoHana nam cobCTBeHHMKa.

Co6CcTBEHHMK (hOTO3NEKTPMUECKO CMCTeMbl AO/KEH pacnonaraTb pykoBOACTBOM MO dKcnayartauuu, B
KOTOPOM [OJIKHbI OblTb U3/10XKEHbI HEO6XO4UMbIE HEME IeHHble feliCTBUA A1 YCTPaHEHNS 3aMblKaHUS.

6.6 3a3zeMsieHne n ypaBHMUBaHNe NoTeHLManoB

6.6.1 O6LWMe NONOXeHNSA

doTo3NnekTpUUeckan 6atapes MoOXeT BKIOYATb:

a) ®yHKLMOHaNbHOe 3a3eM/ieHue OTKPbITbIX NpoBOAALWMX vacTeih ®B (Hanpumep, AnA obecnevyeHus
60/1ee TOYHOTO OBHaPYXEHNSA YTeUKN Ha 3eMI1i0).

b) YpaBHMBaHWe NOTEHLMANO0B BCEX OTKPbITbIX NPOBOAALWMX YacTelh B (a Takke CTOPOHHUX NPOBOASA-
LWKUX YyacTeir, ecnun TpebyeTcsa) mexay Coboi.

c) dyHKLUMOHaNbHOE 3a3eM/ieHne O4HOro NPoOBOAHMUKA BbIXOAHOTO kKabens ®b.

d) dyHKUMOHANbHOE 3a3eM/IeHNne NPOBOLHMKOB YacTel ®b. hoToanekTpnyecknx kKOMNoHeHToB Ob.

MpumeyaHne — B HekoToOpbIX TUNax @M 3azemnieHne He06X0AMMO ANA UX HOPMasibHOl paboThl. TakoB 3a-
3eM/IeHre cunTaeTcst DYHKLMOHATbHBIM.

e) MonHuesawuTHoe 3asemMsieHne. Bonpocbl MonHMesaWw Tl paccMOTpeHbl B 6.7.

0 3aszemneHue annapaToB 3awWuTbl ®b.

4) 3awmnTHoe 3a3eMsieHne OTKPbITbIX TOKOMPOBOAALLMX YacTell (Hanpumep, MeTan/Myeckux pam gas
o6ecnevyeHns MOSHME3aLNTbI).

3awnTHoe 3a3emneHue nwb6bIX NpoBOAHNKOB ®B 3anpeliaeTcs.

3anpelwaetcsa 3a3emMsieHne O4HOT0 M3 TOKOMPOBOAALLMX NPOBOAHMKOB ®B. NOAKNHOYEHHOR K Y. ecnn
He BbINOJIHEHO NPOCTOE pasfeneHve Mexay KOHTYpOM MOCTOAHHOro Toka ®b v uenamy nepemMeHHOro Toka,
NOAKMNOYEHHBIMM K BbixogaMm YTM3D. BHYTpPU unu cHapyxu YM3D. nocpeAcCTBOM pasfennTesibHOro tpaHcgop-
maTopa.

BnusiHne 3asemnenns Ha paboty @b onpegensercs:
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- TMNOM 3a3emM/ieHnsa: PYHKLMOHaNbHOe 3a3eMeHne yacTeih @b n/munu BoixogHoro kabena ®b, awut-
HOe 3a3eMJ/ieHne OTKPbITbIX TOKONPOBOAALWMX YacTel:

- NMOJIHLIMU COMPOTUB/IEHNSIMUN YCTAHOB/IEHHbIX 3a3eMAAWNX YCTPOUCTB hYHKLMOHANBHOIO 3a3em-
neHus:

- Hanuyvem, BMAOM U XapakTepucTukaMu 3aseMneHns KoHTypa noTpebneHuns, K KoTopomy npucoeanHe-
Ha ®B B (hoTo3nekTpuyeckoii cucteme (Hanpumep. YM3 unu nHoro o60pyfoBaHns, 3a3eM/IeHUEM 3/1IeKTPO-
pacnpegenuTencHoli ceTn);

- pacnonoxeHvem Touyek coefuHeHns yactelt ®B MAM NpoBoAHUKA BbIXOAHOrO kabens ®b c 3emneit
(cMm. npunoxeHue E).

Mpu onpegenexHnn Hanbonee NoAxXoAsLLENR KOHCTPYKL MM CUCTEMbI 3a3eMIEHNSI HEOOXOAUMO yunTbIBaTb
TpeboBaHus msrotosutenein ®M n o6opyaoBaHUA KOHTypa noTpebneHus, Kk KoTopomy npucoefunHeHa ®b B
choToanekTpnyeckoit cucteme. Ecnu obopypoBaHue KOHTypa noTpebneHns 3apaHee HEM3BECTHO, Npu onpe-
[eNeHnNn KOHCTPYKUUM 1 napamMeTpoB cUCTeMbl 3a3emeHns ®b AomKHbl 6bITb YCTaHOBEHbI TpeboBaHUs K
060pyao0BaHNIo 1 ykasaHbl B foKyMeHTauun ®b.

PekomeHayeTca hyHKUMOHANbHOE 3a3eM/ieHne NpoBoAHUKOB B yepes TokoorpaHuumsalLwee conpo-
TUBNEHNE.

Bce coefAMHEHUA N KOMNOHEHTbI CUCTEMbI 3a3eM/IEHUS AO0/MKHblI ObITb HAAEXHO 3aluleHbl OT KOp-
posuu.

Bce 3asemnsiowine NnpoBOAHNKN, NPOBOAHUKN CUCTEMbI YPaBHUBAHNA NOTEHLMAN0B AO/KHbI OblTb NPO-
NOXEHbl KaK MOXHO 6/MXKe K MOMOXUTENbHbIM U OTpULaTelbHbIM TOKONPOBOAALLMM NPOBOAHMKAM, U MeXay
HUMUW 1 TOKONPOBOAALMMMN NMPOBOAHUKAMMN LO/KHO 6bITb 06ECNEeYeHO BbICOKOE CONPOTUBNEHMNE.

OfWH 1 TOT Xe 3a3emMNAwWwunii NPoBOAHNK B @B MOXeT 0AHOBPEMEHHO BbINOAHATL U PYHKLUIO NPO-
BOAHUKA (PYHKLMOHANBHOTO 3a3eMsieHnsa, U PYHKLUI0 NPOBOAHUKA CUCTEMbl YypaBHUBaAHMA NOTEHLMAaNoB, K
PYHKUMIO NPOBOAHMKA 3a3eM/IEHNS MONHUE3aWwnTbl. B 3TOM cnyyae OH [O/KEH YA0BNETBOPATL BCEM Tpebo-
BaHUAM, NpefbsBAsieMbIM K NPOBOAHUKAM, BbIMO/HAOWMNM KaXAylo U3 3TuX yHkuuii (CM. Takxe 6.7). Ceve-
HUe 1 pasMelleHne TOYKN NPUCOeANHEHUS 3a3eMALWero NPoOBOAHNKA CyLLeCTBEHHO 3aBUCAT OT BbIMOMHSA-
eMbIX UM (PYHKLWIA.

Ecnun B ®B ycTaHOBNEH OTAENbHbI 3a3eMNAKLWNIA 3NeKTPOA, OH AO/KEH ObiTb COEAUHEH C rN1aBHOWA
3a3emMaALWen WUHOW (3aXXMMoM) hOTO3NEKTPUYECKOM CUCTEMbI NPOBOAHUKAMMW OCHOBHOU CUCTEMbI YpaBHU-
BaHWA NOTEHLMNANOB.

dyHKUMOHaNbHOE 3a3eM/ieHne 1 ypaBHUBaHue noteHunanos B ®b f0/KHbI 6biTb BbINOMHEHbBI B COOT-
BETCTBUU Cc TpeboBaHMsAMK HacToswero ctaHgapta. [3]. TOCT P 50571.4.44 nw TOCT P 50571.5.54.

6.6.2 3asemyieHVe ¥ ypaBHMWBaHWE NOTEHLMANOB OTKPbITbIX NPOBOASALWMNX YacTel

3asemsieHne 1 ypaBHMBaHNE NOTEHLMAN0B OTKPbITbIX MPOBOAALLMX YacTelh B f0MKHbI 6bITh BbIMOHE-
Hbl B COOTBETCTBUW C @aNroputMoM, NpeacTaB/eHHbIM Ha pucyHke 10.

OcHOBHas cuctema ypaBH1BaHWA NoTeHUManoB JO/KHA BKIOYaTb COeJMHEHNE BCEX OTKPbITbIX NPOBO-
AAwmnx yacTteh Pb mexay coboii nocpeAcTBOM COeANHEHUSA Kaxol YacTu C rnaBHOW 3a3emMNsAowWweln WNHOM
(3axmmom).

Cuctema [OMNOSIHUTE/IbHOTO ypaBHMBAHWA NMOTEHLMAN0B, €CIN OHA YyCTaHaB/UBAETCH, AO0/IKHA BK/IO-
4yaTb COefiHeHNe BCeX OJHOBPEMEHHO AOCTYMHbIX MPUKOCHOBEHUIO OTKPbITbIX NPOBOAALLMX YacTel Pb u cTo-
POHHUX NpoBOAAWMX YacTell. CucTema AONOMHUTENBHOIO YypaBHMBAHUA NOTEHLMAN0B MOXeT NoTpeboBaTbCa
ANA npegoTBpaleHns NnopaxeHnsa 3/1eKTPUYECKUM TOKOM 3@ CYET CHMXKEHUA HanpsKeHUs Mexay coefuHeH-
HbIMV MPOBOAALLMMMN YACTAMMN A0 HEOMACHOIO YPOBHS.

Mpumep o6Lweit cxeMbl (PYHKLMOHANBHOTO 3a3eM/IEHNA Y yPaBHUBAHUA NMOTEHLMAN0B OTKPbITbIX MPOBO-
OSAWMX yacTeil npuBefeH Ha pucyHke 11.

[na obecneyeHns MoNHME3ALWNTLl OTKPbITbIX MeTaNIMYecknx pam MoxeT 6biTb He06X04MMa yCTaHOBKa
3alMTHOro 3a3eM/eHuns.

3almTHoe 3a3eM/ieHre OTKPbITbIX MPOBOAALMX YacTell, kak NpaBuso, MOXeT 6biTb HEO6XoANMO AN
o6ecneyvyeHns NyTM NpoOTeKaHUsA TOKOB KOPOTKOrO 3aMblKaHWUA 1 TOKa MOTHUN.

Ecnun oTKpbITble TOkONpoBoAALMe YacTu ®Bb coegnHeHbl C CUCTEMON MOMHME3aWNTbI. 3alUTHbIA Npo-
BOAHWK A0/KEH 6bITb 3a3eM/ieH C 060UX KOHLOB.

Ecnn ®Bb ycTtaHaBNnBaeTcs Ha 06bekTe (Hanpumep, 34aHun), Ha KOTOPOM YCTaHOB/IEHA CUCTEMA MOJIHME-
3alinTbl. CUCTEMbl 3a3eM/IEHNA U YypaBHMBaHMA noTeHunanos ®6 1 hOTO3NEKTPUUYECKOM CUCTEMbI B L,e/I0M
[OMKHbI 6bITb 06bEANHEHDBI C 3TOW CUCTEMOW MOMTHME3alW Tl B cOOTBETCTBUM ¢ MOK 62305-3 [8].
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Knaccbl HanpshkeHust NpuBeAeHbl B NPUNOXKEHUN A.
2<Heo6xo0aMMOCTb 3a3emsieHns MoiHuesaLurbl onpegensetcs no FOCT P M3K 62305-2—2010 v [8J  MeCTHbIM
[aHHbIM, TakMM Kak KO/IM4ecTBO rPO30BbIX AHEN B rofy, NJIOTHOCTb yAapoB MOSIHUM B 3eMJIK0 MU MHAas uHdopmaumsa no
rposoonacHoCTU. Takke HeO6X0AMMO YUNTbIBaTb NOMOXEHNE PB OTHOCUTENBHO APYTNX O6BEKTOB U HANIMUME APYTNX KOH-
CTPYKUMIA. 06EKTOB, CMOCOBHbLIX NPeAoTBPaTUTL NonagaHne MonHui B ®b.

MpuMeyaHune — [pu BbINOMHEHUN 3a3EM/IEHUS OTAE/NBHO CTOosILel PB HEOGX0AMMO TaKKe PyKOBOACTBOBATbL-
ca TpeboBaHuaAMK (8].

PucyHok 10 — Anroputm Bbi6opa (hyHKLMOHAIBHOTO 3a3eM/IEHUS], YPaBHMBaHUS NOTEHLMAIOB
OTKPbITLIX MPOBOAALLMX YACTel U 3a3eM/IEHUS MOJTHME3ALLMTbI (DOTOINIEKTPUYECKOI GaTapen

6.6.3 ®yHKUMOHANbHOE 3a3eMJ/IeHMe BbIXOAHOTO Kabena (hoTO3EKTPUYECKON GaTapen

dPyHKLUMOHaNbHOE 3a3eM/ieHne OAHOro NPOBOAHMKA BbIXOAHOTO kabens ®b BbiNnonHAeTCA NNG0 Heno-
CpeACTBEHHbIM COeAUHEHNEM TOYKM NPOBOAHMKA BbIXOAHOTO kKabens ®b c 3emneit, NM60 Yyepe3 TOKOOrpaHu-
yuBarwlee conpoTuBAeHNe. BTopoii BapuaHT npeanoyTuTesieH.

Mpumepbl 061 MX cXeM (PyHKLMOHANbHOTO 3a3eM1eHNs BbIXOAHOTO kabens ®b npuBeaeHbl B Npuaoxe-
HUn E.
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') Ons obecneveHns MONHME3ALLNTbI OTKPbITbIX METa/I/INYECKUX paM, BO3MOXHO, HEO6XoAyMa yCTaHOBKa 3aLuT-
HOro 3a3emsieHus.

2) YpaBH/BaHve noTeHumanos mexay ®b 1 KoOHTypoM noTpebrieHns nrpaet BaxHyto posib, B TOM Yuc/e B 3awmre
3/1eKTPO060PYAOBaHNSA OT PO30BbLIX NepeHanpskeHnii. MNpPoBOAHVK YpaBHMBaHUSA MOTEHLMAIOB JO/DKEH ObiTh Y/IOXKEH
h13nYECKM Kak MOXHO 6/IMKe K TOKOMPOBOAALLMM NPOBOAHUKAM.

3l YcTpoiicTBa 3awyuTbl OT UMMY/IbCHLIX NepeHanpskennii (Y3WI) go/mkHbl 6biTb pasMeLLieHbl Tam, rae 310 Tpeby-
€TCAA B COOTBETCTBUM C PEKOMEHAALUMAMU U3TOTOBUTENA U B COOTBETCTBUM C 6.6.

PucyHok 11 — O6Lasn cxema 3a3eMIeHUs U ypaBHUBAHWS NOTEHLMAIOB OTKPbITbIX NPOBOASLLMX YacTelt
1 3aLUMTbl OT MMMY/IbCHBIX MEPEHaNPSHKEHN (DOTO3NEKTPUYECKON GaTapen 1 KOHTypa NoTpetieHst

Ona ®b, nogkntoyeHHoli Kk YMN3 6e3 pasgeneHnsa uenel, K BbIxofam NepeMeHHOro Toka KOTOporo
nogknatoyeHa(bl) Lenb(n) ¢ 3a3eMneHHON HeilTpanbio, (PYHKLMOHaNbHOE 3a3eM/ieHe NMPOBOAHNKOB BbIXOAHO-
ro kabens ®b 3anpewaeTcs.

Ona ®b. nogkntoyeHHon K YN 6e3 npocToro pasfeneHns, AonyckaeTca oCyLWecTBNATbL PyHKLMOHANb-
HOe 3a3eMJ/ieHne O4HOro 13 NMPOBOHMNKOB BbIXOAHOTO kabena ®b nocpeACTBOM ero NpUcoeUHEHUSA K HyNeBo-
MY NPOBOAHUKY Lleny NepeMeHHOro Toka KoHTypa noTpebseHus yepes coeguHeHne BHyTpu YMO.

Mpu HEKOTOPbIX TEXHONOTMAX U3roToBneHns M TpebyeTcs YHKLUMOHANbHOE 3a3eMeHne N0 ToNbKO
NONOXMNTENbHOTO, IM60 TONILKO OTPULATENIbHOTO BbIXOAHOIO kabens ®b ana crtoka 3apsaga no Hanpas/eHUIO
OT (DOTO3/IEKTPUYECKNX 3/1IEMENTOB/POTOINEKTPUYECKUX Moayeli. 3To TpeboBaHMe MOXET 6biTb HE06X0AM-
MO AN HOpManbHOW pa6oTbl ®M unu Ans npefoTBpalleHns yXy[WeHUsa XxapakTepucTuk PoTo3NeKTpUUYecKmnx
3/1eMeHTOB/hOTO3IEeKTPUYECKUX Moay ell. B aToM cnyyae pekomeHAyeTcs cnefoBaTb MHCTPYKLUSAM M3roTo-
BuTena ®M. a Takxe Tam. rge BO3MOXHO, PeKOMEH/AyeTCs OCYLecTBNATL 3a3eM/IeHne Yepes ConpoTuBIIEHNE,
a He HenocpefCcTBEHHO. PekomeHayemoe 3HavyeHne CONPOTMBEHNS — Haubobllee 3HavyeHne n3 gonyckae-
MbIX MHCTPYKUUAMYU n3rotosutens ®M.

dyHKLUMOHaNbHOe 3a3eM/iIeHNe OHOro0 U3 NPOBOAHWKOB BbIXOAHOrO kabens ®b f0O/KHO NPOBOAUTLCSA
TO/IbKO B O HOW TOUKe. DTa Touka f0/KHA 6blTb coeguHeHa (PYHKLNOHANbHbIM 3a3eMNAILWNM NPOBOAHUKOM
C rNaBHOI 3a3emnsioLweli WNHOK (3aXnMoM) DOTOITEKTPUYECKO CUCTEMbI UN OTAE/NbHbIM 3a3eMNALW UM
anekTpogom ®b. ecnu oH npegHasHavyeH A9 TaKkoro MCnosib3oBaHuA.

B HekoTopbIX (pOTO3NEKTPUYECKUX CUCTEMAX MOTYT yCTaHaBNMBATbCA AOMOMHUTENbHbIE 3a3emMnsatoLLme
3axuMmbl. CoeiuHeHNe NPOBOAHMKA BbIXOAHOTO kabens ®B He c rnaBHOI 3a3eM/ISOLWEN WIWHONA (3aXMMoM), a
C [OMNO/THUTE/IbHLIM 3a3eM/IAWMUM 3aXKMMOM JOMNYCTUMO NPU YCI0OBUKN, YTO OH paccynuTaH Ha Takoe UCNoJib-
30BaHue.
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Ecnn B cboToanekTpuyeckoli cncteme HeT AB. Touka CoOeAMHEHNA OAHOTO M3 MPOBOAHUKOB BbIXO4HOTO
kabena ®b c NpoBOAHUKOM (DYHKLMOHANBHOIO 3a3eMeHns fo/KHa BbiTb Mexay ®b n YIM3, kak MOXHO 6/11-
xe K YMD3.

Ecnn ®b nogknoyeHa B (h0TO3/1IEKTPUYECKOl cncteme kK Ab uepes KOHTponnep 3apsajga, Touka 3asemse-
HUSA NPOBOAHUKA BbIXOAHOrO kabena ®b fonxHa 6bITb pacnonoxeHa Mexay KOHTpon/aepom 3apaja v anna-
patom 3awmnTbl OT cBepxTokoB AB {0 cBaA3n ®E c annapatamu 3awutsel AB cMm. 6.3.5).

3asemsieHne 04HOr0 N3 NPOBOAHNKOB BbIXOAHOTO kabensa @B MoxXeT 6biTb OCYLLeCTBNEHO BHYTpK YI3.

MpumMeyaHue — T[lONOXKEHNE TOUKN 3a3EMEHUSI MPOBOAHUKA BbIXOAHOTO Kabensh ®B nMeeT GosbLUoe 3Haue-
HWe Ans o6ecrneyeHsi HOpMaslbHOM PaGoTbl Pa3beAMHUTENBHBIX YCTPOCTB, OCYLLECTBASIOLWX Pa3pbiB (yHKLMOHAILHO-
ro 3a3eMJieHNs (HanpUMep, NPepPbIBATESS 3aMblKaHUS Ha 3eMTH0, CM. 6.5.4).

Hanuuvne nnun otcyTcTBre MYHKLMOHANBHOIO 3a3eM/IeHNA BbIXOAHOTO kabens ®b umeeT BaxHoe 3Have-
Hue ANns obecneyeHnss 6e30MacHOCTM W HOpMasbHOU pa6oTbl ®B. BAnsHue yHKLMOHANbLHOTO 3a3eM/eHuns
BbIXOAHOro Kabens ®b Ha TpeboBaHMA K KOHCTPYKLUMK U hyHKUMOHUPOBaHUto @b cM. BO BCEX NMYHKTaxX HACTO-
Awero nogpasgena, a takxke B 6.3.6, 6.5.1—6.5.4. 7.5.1, 8.2.1 n D1.2 npunoxeHus D.

6.6.4 Bbl60Op 3a3eMNAWMNX NPOBOAHWKOB U NPOBOLHUKOB CUCTEMbl ypaBHWBAHNA NMOTEHLMANOB

CeyeHve NPoOBOAHMKOB, UCMONb3YEMbIX ANA 3a3eM/IEHUA U ypaBHUBAHWUSA NOTEHLNANO0B OTKPbITbIX Me-
Tannnyecknx pam ®b. 4ONXHO COCTaBNATbL HE MeHee 6 MM2 N0 MeAn UAK 6biTb 3KBUBANEHTHLIM €My U3 ApY-
rmMx Matepuasnos.

Ecnn 370T Xe NpoBOAHUK MCNOMb3yeTCs ANA 3a3eM/IEHUA MOJIHMEe3alWUTbl. TO MMHUMalbHOe CeyeHune
npoBoAHuKa cneayeTt yBenmunTb o 16 mm2no meau (cM. pucyHok 10).

3asemMnaoWnii NPOBOAHMK, NPUCOEANHAOLWMNIA 3a3eMANTe b (PYHKLMOHAIBHOTO 3a3eM/IEHNS K aBHOW
3aszemMnsawWel WuHe, A0/MKEH UMETb CeyeHne He MeHee: MefHbli — 10 MM2, aNloMUHUEBLIA — 16 MM2,
cTanbHON — 75 MM2.

CeyeHvie 3a3eMNAKLWMNX NPOBOAHNKOB [O/IKHO COOTBETCTBOBATL TpeboBaHnam |3].

B oTHOWeEHWN maTepuana v Tuna nM3onauun, a Takke MapkMpoBKW NMPOBOAHWKN 3a3eMeHus 1 ypas-
HUBAHWA NOTEHLMAaNoB AO/XHbI OTBeYaTb Tpe60oBaHMAM K MPOBOAHMKAM 3a3eM/IeHNs, YCTaHOBNEHHbIM B [3).
FOCT P 50571.5.54.

MakcumanbHas TokoBas Harpyska A5 Bblbopa NpoBOAHMKA (PYHKLMOHAIbHOTO 3a3eM/1eHNA BbIXOA4HOTO
kabena ®b gonxHa 6bITb HE MeHblLUe:

- HOMMWHA/bHOTO 3HAYeHUs ToKa NpepbiBaTeNa 3amMblKaHWA Ha 3eMIl0 — AN BbIXOAHOro kabena db,
coefiMHEeHNe KOTOPOro C 3eM/ieii BbINOSIHEHO HENOCPEACTBEHHO, He Yepe3 CONpoTHB/IeHNE (3HAYEHUSI HOMU-
HaNbHOro TOKa NpepbiBaTens npueefeHbl B Tabnuue 5);

- 3HayeHus, NONYYEHHOro B pe3yfbTaTe AefleHUs MakCMMasibHO BO3MOXHOro HanpsxeHusa ®b (cm. 5.4)
Ha Be/INYUHY CONPOTUBMEHUSA, MOCAe[0BaTelbHO BK/AOYEHHOrO B Lenb (PYHKLMOHANIbHOTO 3a3emM/eHus. —
ANna BbIXOAHOrO kabensa ®b. coefuHeHWe KOTOPOro C 3emMell BbINOSIHEHO Yepes3 CONpPoTUBAEHME.

MpumeyaHne — T[pu HaMUMKM OCOGLIX TPEBOBaHUI K 3a3eMNeHN0 BbIXOAHOTO kabens ®b y unsrotoButens
®M (cm. 6.6.3) Ans pacueToB UCMOMb3YIOT Hanbosibluee 3HaYeHUe CONPOTUBIIEHUS U3 [OMYyCKaeMbIX UHCTPYKLMSAMM 13-
rotosutens ®M.

O6uime TpeboBaHua kK npoBogHukam ®b cm. 7.6.

6.7 MonHuo3awunTa

6.7.1 O6WMe NnonoxeHus

MonHuesawunta @6 gonxHa 6biTb BbINO/SIHEHA B COOTBETCTBUM C Tpe6GOBAHMAMU HACTOALWEro CTaH-
papta n TOCT P M3K 62305-1. TOCT P M3K 62305-2. a Takxe [8], M3K 62305-4 [9], CO 153-34.21.122
(10]. PA 34.21.122 [11].

PasmelleHne ®b Ha 06bekTe, HanpyUMep 34aHNK, 06bIYHO 3aMETHO He B/IMSIET Ha BEPOATHOCTb yapa MOHWY,
0/iHaKO MMNY/IbCHble NepeHanpsHKeHNs, Bbi3BaHHbIE YAapOM MOIHUM B 06BEKT, MOTYT HaHeCTu nospexaeHns ®b.

Ecnu Ha o6bekTe He yCTaHOB/IeHa cucTeMa MOJIHMe3aluTbl U ecnn B pesynbTaTe pasmelleHns ®b
hrsnueckne xapakTepucTuku uam opma 3faHna Uan UHOro 06bekTa CyL|eCTBEHHO M3MEHSI0TCA, TO peko-
MeHAyeTCs MPOBECTU OLLleHKY HE06X0AMMOCTM YCTAHOBKM CUCTEMbI MOSTHMe3awuTbl B cooTBeTcTBun ¢ FOCT P
M3K 62305-2 u. ecnu 310 HE06X0AMMO, BbINONHUTL €€ YyCcTaHOoBKY B cooTBeTcTBuMU € (8], TOCT P 50571-4-44,
FOCT P 50571.5.54—2011/M 3K 60364-5-54:2002.

Ecnv Ha 3gaHnn naM MHOM 06bekTe yxe yCTaHOBJ/IeHa CMCTeMa MOJIHUe3alnTbl. CUCTeMbl 3a3emaeHus/
ypaBHUBaHUsA noTeHunanos ®b n oTo3NEKTpUUECKOi CUCTEMbI B LLE/IOM JOJ/DKHbI 6bIThb Hagnexawum
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06pa3om 06beANHEHbl C 3TO CUCTEMON B COOTBETCTBMUM C [8]. B TOM yncne cnegyeT y6eanTbcs B TOM. 4to ®b
HaxoAuTcAa B Npefenax 30Hbl 3awuTtbl. Ecnn @B HaxoauTcs 3a npegenamuy 3awMTHOW 30HbI CylecTBytoLweln
cucTeMbl MONUME3aLWnUTbl. TO TpebyeTca YyCTaHOBUTb AONO/THATENbHbIE MOIHUEOTBO/AbI.

B Tex cnyyanx, Korga ycTaHoBKa MOJIHME3aLUTHOM CUCTeMbI Ha 3faHuun He TpebyeTcs, unu B cnyyae oT-
nenbHoro pasmelenns ®b gna sawntel 6. YN n Bcex komnoHeHToB @B MoxeT noTpeboBaTbCca ycTaHOBKA
3alnTbl OT UMNY/IbCHbIX MepeHanpsxeHuit (nogpobHee cMm. 6.7.2).

3asemsieHe MomMmesallnTbl PEKOMEH4YEeTCA BbINONHATL TEMU Xe 3a3eM/IALWUMN NPOBOAHNKAMU, YTO
N hyHKLMOHaNbHoe 3a3emrieHnel/ypaBHuBaHne noteHuunanos ®b (cm. pucyHok 10).

PekomeHgaumnm No KOHCTPYKLMN MOJSTHNEOTBOA OB NpuBeeHbI B [8).

MONHOCTLIO CUCTEMA MONIMNE3ALLUTLI ABNSETCS YacTbio (hOTO3IEKTPUYecKoi cuctemsl. Ecnn ®b u cucte-
Ma monuuesawutbel ®6 npoekTupyeTca OTAENbHO OT NPOEKTUPOBaHUA (DOTOINEKTPUYECKOW CUCTEMBI, TO Npu
co3gaHunn hoTO3/1EeKTPUUECKON CMCTEMBI MOXeT NnoTpeboBaTbCA KOPPEKTUPOBKA BblGPaHHbIX Mep 3awuTbl Pb.

6.7.2 3awmuTta OT UMNY/bCHbIX NOPOHANPSAXEHWNNA

3awmta @b OT MMNYNbCHbLIX NEepeHanpsHXeHNn OCyLLeCTBASETCA C MOMOLLbIO:

- YCTAHOBKM CUCTEMbl YypaBHMBaHWNS NMOTEHLUANOB OTKPbITbIX NpoBoAsAWmuX yacteli @b (cM. 6.5.2) 1 06b-
e\MHEHNS ee C CUCTEMOI MonumnesawnTsl B COOTBETCTBUN C [8];

- NpaBWbHOI NMPOKNAAKN NPOBOAKM — Mpexje BCEero oTcyTcTBMe netenb, Npoknagka B CBA3KE W T. M.
(cM. 8.5.2. a Takxe TpebGoBaHMA K NpoKIaake A/IMHHbIX kabenei B 8.5.1);

- ycTaHOBKMN Y3UI.

Heob6xoanmocTb yctaHoBku Y3WUNM gonxHa 6biTe onpegeneHa no FOCT P M3K 62305-1. TOCT P M3K
62305-2. [10]. # no pe3ynbTaTam OLEHKM LO/KHbI O6bITb BblGpaHbl M ycTaHOBEHbI Y3UI B COOTBETCTBUMU C
FOCT P 61643-12. TOCT P 50571.5.53, [9). TOCTIEC 60947-1. [11].

MpumeuaHne — CneayeT yuuTbiBaTh, YTO (OYHKLMM MHBEPTOPA M KOHTPO/I/IEpa 3apsaa MOryT BKItOUaTb (DYHK-
LMIO 3aLLMTLI OT UMY bCHBIX NepeHanpshKeHni Ha BXxoge(ax) co CTOpoHbI ®B.

Y3WM f0onxHbI 6bITb YCTAHOB/IEHBI B TOM YuC/ie, eCnun:

- pucK nepeHanpsXeHus, BbI3BAHHOTO MOJIHMEN, OLEeHNBAETCA KakK BbICOKUIA;

- (boToanekTpmyeckan cuctema obecneynmBaeT KpUTUYECKME HArpysku (Hanpumep, TeNeKoOMMYHUKaLu-
OHHble peTpaHCALNOHHbIE CTaHLUW);

- npoknajka AMNHHbIX Kabenei (Hanpumep, BbIXOAHOTO kabens anuHoi 6onee 50 M) He ocywecTBAeHa
OAHWUM U3 yKa3aHHbIX B 7.6.1 cnoco6os,

- mowHocTb @B 60nee 500 BT;

- ®b ocHalAeTca CUCTEMON MONUMe3aLLnThbI.

Ana 3awuntel ®6 B uenom Y3UM MoryT 6biTb YCTAHOBMEHbI MeXAYy TOKONPOBOASALWMMU NPOBOAHMKA-
MW BbIXOAHOTO kKabena ®b n Mexay KaxAblM TOKONPOBOAALLMM NMPOBOAHUKOM BbIXOAHOro Kabens ®b un 3em-
neii. YKaszaHHbIM 06pa3om Y3UI ycTtaHaBnmBalTCa, Hanpumep, 0KO0 BX0oA4a NOCTOAHHOrO Toka YM3 ny ®b
(c™m. pucyHok 11).

Y3WM moryT 6bITb MCNOMb30BaHbI A1 3alWUTbl OTAE/bHbIX KOMNOHeHToB ®B. B atom cnydae Y3UN
LOMKHbI BblITb YCTAHOBMEHbI HACTONLKO 6M3KO K 3alimiaeMOMy KOMMOHEHTY, HACKO/IbKO 3TO BO3MOXHO.

CoepgunHuTeNnbHble NPOBOAHUKM Y3UI A0NXHbI ObITb K&K MOXHO KOpoye (NpeanoyYTUTENbHO, YTOBbI CyM-
MapHas AnvHa nposofa coctaensana He 6onee 0.5 M) 1 He uMeTb neTesib. CeyeHne 3a3emMIALWNUX NPOBOAHN-
KoB Ana Y3WIM fAo/MKHO cOCTaBNATb HE MeHee 4 MM2 N0 MeAau, a Npu Hanynmm CUCTeMbl MOJIHMe3aWwnTbl — He
MeHee 16 MM2 no meau.

Bce Y3UT. yctaHaBnuBaemble B ®B, f0/MKHbI 6bITb COrlacoBaHbl Mexay coboit, ¢ gpyrumun Y3UM B
hoTO3NEKTPUYECKON CUCTEME U C APYTMMUK annapartamMmu 3anThbl.

YKa3aHHble B HACTOALLEM CcTaHAapTe MeponpuaTUS NpuBeAeHbl B kauecTse 06l ero pykosoacTea. 3auu-
Ta OT MMNY/IbCHbIX NEPEHaNpPsXXEHN ABAAETCA CA0XHOW Npo6aemMoii, N03TOMy 06A3aTe/bHbl MO/HASA OLeHKa
BCEX PWUCKOB U NPUHATNE HEOBXOAMMbIX MEep B COOTBETCTBMM C YKa3aHHbIMU CTaHfapTaMyu U HOpMaTUBHbIMMW
[OKYMeHTaMu, 0CO6eHHO B paiioHax ¢ YacTbiMy rpo3amu.

7 TpeboBaHUS K KOMMOHEHTaMm

7.1 O6wue NONOXEHUSA

Bce KOMNOHEHTbI A0/1XXHbI COOTBETCTBOBATbL C/1eAyoLWwnm TpeﬁOBaHI/IFIMZ
- COOTBETCTBOBaTb YC/N1OBUAM 0pr>Ka|ou4e|7| cpeabl B MeCcTe akcnnyartauuu,

39



FOCT P 56978-2016

- 6bITb CEPTUULMPOBAHLI NO COOTBETCTBYKLW MM CTaHAapTam M CONPOBOXAATbCS COOTBETCTBYHOLLEN
OOKYMeHTaumen nsrotoButens,

- UMeTb MapKMpPOBKY M3roTOBUTE/S YCTaHOBMEHHOro obpasua;

- oTBeyaTtb Tpeb6oBaHmam NFOCT50571.7.712.

Bce KOMMOHEHTbI, KpoMe @M, Takxe A0/KHbI COOTBETCTBOBATH C/leAyOLWMM TpeboBaHUAM;

- 6bITb paccuyMTaHbl Ha NPMMEHeHNe B LLensiXx NOCTOSAHHOIO TOKa;

- UMeTb HOMUHa/IbHOE HamnpsHXeHWe He MeHblle, YeM MakCuMasbHoe BO3MOXHOe HanpsxeHne ®b. pac-
cYnTaHHoe B COOTBETCTBUU C 5.4;

- UMEeTb HOMMWHAa/IbHbII TOK HE MEHbLUE, YeM 3HAUYEeHMEe ToKa, pacCyMTaHHOE B COOTBETCTBUM C Tabnu-

uei 6.

Ta6nuua 6— MUHUMaIbHBIV HOMUHA/IBHBIV TOK A7 ONpefeNieHnst napameTpoB KOMMNOHEHTOB b

HaumeHoBaHune
yactn ®b

PoTO3NEKTPUYECKAA
uenouka

doToanekTpuyeckas
rpynna

b B Lenom
(BbIXOAHOM(bIE)
Kabenb(n) 6]

Hanunuue sawunTsl
OT CBEPXTOKOB

3alumTa oT CBEPXTOKOB
(hOTO3NEKT PUYECKOIA
LLENOYKMN OTCYTCTBYET

3alyTa oT CBEPXTOKOB
dhoToanexkTpryecKoi
LenoYkn NpucyTcTeyeT

3almrta oT CeepxToxoB
(hOTO3NEKTPUYECKOIA
rpynMnbl OTCYTCTBYET

3almTa oT CBEPXTOKOB
(hOTO3NEKTPUYECKON
rpynnbl NpUcyTCcTBYEeT

3almTa OT CBEpXTOKOB
Ha BbIxoge ®b oTcyT-
cTByeT

3alumTa oT CBEPXTOKOB
Ha BbIxoge ®b npucyT-
cTByeT

nOpﬂ,qOK onpeaesieHNa MUNHUMasibHONoO HOMUHaNbHOMO TOKa

*M* 125 c.akop CYMN (M3CT* 1)-

rfe /n — HOMMHa/IbHbI TOK 6/KaliLLEero No HanpaB/IEHWIO TOKa arn-
napara 3aLmTbl OT CBEPXTOKOB (CM. 6.3);

M3CT — KonM4ecTBO napassieslbHo CoeAvHeHHbIX hoToanekTpuye-
CKMX Lienoyek, 3alluiieHHbIX 6amkalilumM annaparom 3a-
LUMTBI OT CBEPXTOKOB.

MpumeuaHune — BAWKaliWKUM Mo HanpasIeHUIo Toka annapa-
TOM 3alUMTbI OT CBEPXTOKOB MOXET 6biTh annapar 3aliuTbl (oTo-
3/1EKTPUYECKOI TPYNMbI UMW, €CIN OH OTCYTCTBYET, UM MOXET GbiTh
annapar 3aluTbl OT CBEPXTOKOB ®B. ec/in OH NpUCYTCTBYET.

B cnyuyae, korga OTCYTCTBYeT 3aliuta OT CBEPXTOKOB Bcell ®b.
M3cT - 1 ABNSIeTCA 06LLMM YMC/IOM NapasIfieNilbHO COeMHEH-
HbIX DOTO3/IEKTPUYUECKHUX Lienoyek B Beeii ®B. a HOMUHaIbHBI TOK
/n BAMKAIALLErO MO HANPaB/IEHUIO TOKA annapara 3alyTbl OT CBEepX-
TOKOB NPVHUMAETCSI PaBHbIM Hy/I0

HomuHanbHbIM TOK /N uen annaparta 3aluTbl OT CBEPXTOKOB (hOTO-
3/1EKTPUYECKOIA Lienoykn (cMm. 6.3.3)

Hav6onbluee 3HaueHue u3:

1) HOMVHabHbIM TOK ;  &l1 annapaTa 3awuTbl OT CBEPXTOKOB db
(cm. 6.35) + 1.25 . Cymma TOKOB KOPOTKOTO 3aMblKaHWs BCEX
ocTasibHbIX hOTO3NEKTPUYEcKuX rpynn ®b.

2) 1.25 k3 [Pcyu (AAHHOV ChOTOINEKTPUYECKOI rpynMbl).

MpumeuvaHne — Tlpu oTCyTCTBUN 3aWnUThl PB OT CBEPXTOKOB
/. ga. B BbIP&XEHUWN 1) NPUHUMAETCS PaBHbIM HY/O

HoMWHaNbHBbI TOK /n () YCTPOWCTBA 3aluUTbl OT CBEPXTOKOB (DOTO-
afieKTpuyecko rpynmnbl (cm. 6.3.4)

1-25 cymx

HomuHanbHbI TOK In A ycTpolicTBa 3alyTbl OT CBEPXTOKOB ®B
(cm. 6.3.5) nam n AB. ecnn BbIXOAHON kabenb ®b 3awpmiaercs
annapartom(amu) 3almTbl OT CBEPXTOKoB AB

1>Ecnn ®b coeguHeHa ¢ Ab 1 BbIXOAHO kabenb @b 3alimilaeTcs annapatoM(amu) 3aluTbl OT CBEPXTOKOB AB

C HOMUHasIbHbIM TOKOM /n

MpumeyaHne

. 3bloaCYV-C.3rpCY* £.56arCVWi

(cm. 6.3.5). BbiGupaeTcs 6orbliee 3HauYeHve Toka 13 3HaueHuii 1.25 IK3gg, cyv v /nJib.

npvBeAeHHbIe 3HaYeHnss  .epcni- doun ” 6orcyn-

yunTbiBarowpme npumeyanns 1—3 B 5.2: gonycku. MHoxuTenb1,25 n poct K3blaacY co BpemeHem.
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Mpu npyumeHeHnn ®M, BbINOSTHEHHbIX MO HEKOTOPLIM TEXHOMOIMAM, B TeHEHUE NEepBbIX HeAelb NN Me-
cALeB aKcnayaTauumn 3HavyeHue /K 3Mof CyM MOXET 3HAuYMTEe/IbHO NpeBbillaTb HOMUHaNbHOE paboyee 3Have-
Hue. [1nA HeKOTOPbIX TEXHOJNOTU 3Ha4YeHue /, Sbiof Cyn MOXEeT CO BpeMeHeM Bo3pacTaTb. Bbibop fomkeH
NPOBOAMNTLCA Ha MakCMMaslbHOe OXujaemoe 3HavyeHue Toka (CM. Takxe npumedvaHma 1—3 B 5.2).

KomnoHeHTbl, pa3paboTaHHble 1 U3roTOB/IEHHbIE CNelunasnbHO A1 AaHHON DB, AO/MKHbI 6bITb UCMbITA-
Hbl 11 COMPOBOXAATbCA AOKYMeHTaLuuell, noaTeepxaatoLLeid nx NpurogHocTb ANS UCMOMNb30BAHNA U cofepx)a-
el rapaHTUn U3roToBUTeNs.

7.2 ®oTO3N1EKTPUYECKNEe MoAYyNN

®M 13 KpUCTaNIMYeckoro KPeMHUSI JOJIXHbI 6bITb cepTudruymupoBanbl no FOCT P 56980 (M3K 61215:
2005). FOCT P M3K 61730-1 u TOCT P M3K 61730-2.

ToHKonneHouHble ®M f0NXHbI 6bITb cepTuduymposarsl no FOCT P M3K 61646. TOCT P M3K 61730-1
n FOCTP M3K 61730-2.

®M c KoHUeHTpaTtopamu A0/KHbI 6biTb cepTucuumposanbl no FOCT P 56983 (M3K 62108:2007).
FOCTP M3K61730-1 n TOCTP M3K 61730-2.

B cnyyae npvMeHeHuss @M Apyrux KOHCTPYKUWI A0 BbIXOAA OTAENbHbIX CTAHAAPTOB OHW AO/HKHbI COOTBET-
cTBOBaTb TpeboBaHNAM yKa3aHHbIX CTaHAApPTOB B YACTAX, KOTOPble MOTYT 6biTb NPUMEHEHbI K KOHCTPYKLMMN UC-
nonb3yemoro ®M. 1 cTaHAApPTOB OpraHun3auunmn (TeXHUYeCcKnx ycnosui) nsrotosutens ®M. JokyMeHTbl Ha 3T ®M
[O/MKHbI CoAepXaTb UTOTOBbIE Pe3y/ibTaTbl UCMbITAHWI 1 BCe XapakTepucTvku @M. ycTaHOBEHHbIE B HACTOSILLEM
cTaHgapTe 1 HeobxoauMmble Ans co3gaHnsa ®B. B TOM YMcie NOMHbI HABOP 31eKTPUYECKUX XapakTepuUCcTuK, nony-
YEHHbIX MPW pasHblX YCMOBUAX UCMbITAHWIA, U BE/IMYNHY MAKCMMaibHO JONYCTMMOro 06paTtHoro Toka.

Ecnv ®M nHTerpnpoBaHbl B KOHCTPYKL MM 30aHNSA, OHW TakKxXe J0J/DKHbI 6bITb CEpTUdULMPOBaHbI cornac-
HO HOPMaTUBHbLIM JOKYMEHTAM Ha COOTBETCTBYHOLLME KOHCTPYKLNN.

Ecnn ®M ABAAOTCA 4acTbld KOHCTPYKUMW/YCTpOWCTBA. BbIMOMHAWWeENW OAHOBPEMEHHO ApYryto
pyHKUMIO(MM) NOMMMO Mpeobpas3oBaHNA COTHEYHON 3HEPrUK B 3M1EKTPUYECKYI0, U He MOTyT paccMaTpuBaTth-
CSl OTAENbHO, OHU TakKXe AO0/XKHbl ObITb CEPTUPULMPOBAHbI MO HOPMATUBHBLIM AOKYMEHTAM Ha KOHCTPyKLUuu/
yCTpoOiicTBa C COOTBETCTBYOWMUMU PYHKLUAMHU.

B 3aBMCUMMOCTM OT MaKCMMasbHO BO3MOXHOro HanpsxeHuus ®b {cm. 5.4) n knacca npumeHenus ®M
(cM. npunoxeHune A) Bblbop ®M f0MKEH OCYLLeCTBAATLCA cneaylowmm ob6pasom:

- ®M knacca npumeHeHus A cornacHo FOCT P M3K 61730-1 gonxHbl npuMeHsTbest B @B ¢ makcu-
MasibHbIM HanpsXXeHnem, cOOTBETCTBYIOLLMM HanpshxkeHuto knaccos B n C tabnuuybl A.1;

- ®M knacca npumeHeHuns C cornacHo NOCT P M3K 61730-1 goskHbl npumMeHAaTbes B @B ¢ makcu-
MasibHbIM Hanps)KeHVem, COOTBETCTBYIOLWMUM HanpsxeHuto Kknacca A Tabnuubl A.1.

- ®M knacca npuMeHeHnsa B NnpUMeHATLCA He JO/KHbI.

CnegyeT Bbl6upaTbh ®M C BO3MOXHO MEHbLLWWMWU NpefebHbIMU OTKIOHEHUAMM NapaMeTpoB (nNpexae
BCEro Toka) KaxAoro ®M 1 BO3MOXHO MeHbLIUM pa3bpocom 3HayeHuii napameTpoB Mexay M.

Ha kaxgom ®M pomxHa 6bITb YeTkas, CTolikas MapkMpoBKa, Bklvallwasn: HanMeHoBaHe, ToBapHbIi
3HaK U3roToBUTENA: TUN UM HOMEP MOAENUN, CEPUINHbIN HOMep, 0603HaYeHne NOAAPHOCTN BbIBOAOB MU NPO-
BOJOB (fonyckaeTcs LBeToBas MapkupoBKa): HOMWHANbHOE W MUHUMaJ/IbHOE 3HAYEeHUS MakCUMasibHOW Bbl-
X04HON MowHocTN npu CYW (B BaTTax): MakCMMasibHOe HanpsXeHne hOTO31eKTPUYECKOW CUCTEMBI, B KOTO-
pylo MOXeT 6bITb ycTaHOBEH ®M.

B AonosHuTeNnbHOW mMapkmpoBke Ha ®M unu B AoKymeHTauun ®M go/mkHbl 6biTb NpUBEAEHbl faHHble,
ykasaHHble B 5.1. ABnswowmecsa 6a3osbiMu napametTpamu ®b. a Takxe knacc npUMeHeHns (CM. npunoxexne A).

Ha ®M knacca npvmeHeHuss A gosxHa 6biTb ycTaHOB/EHA Mapkuposka B Buge cumsona (cumson [L]
Ne 5172 no M3K 60417-2 (12)). Ha ®M knacca npumeHeHuns C — B Buge cumsona (CUMBOS N9 5180 no [12]).

[laTa 1 MecTo U3roTOBMIEHUS JO/DKHbI OblTb YKasaHbl Ha ®M. MM6G0 OHU AOMKHbI ObITh ONpeAensemMs! No
cepuiiHomMy Homepy.

7.3 CoefnHNTENbHbIE KOPOOKK

®B BK/lOYAET COEAUHUTENBHYI0 KOPOGKY @B 1 coeanHUTE NbHbIE KOPO6KU (DOTO3NTEKTPUUYECKUX LienoYek
(Hanpumep, cM. puUcyHku 4. 5). Bonbwure ®B, cocTosWMe U3 NapasiefbHbiX COEANHEHN HECKOMbKUX YPOB-
Heli. MOTyT Takxe BK/1ouaTb COeAMHNUTE IbHbIE KOPOGKM (DOTO3/TEKTPUUYECKUX TPYMI MPOMEXYTOUHbLIX YPOBHEN.

MpumMmeyaHne 1— CoeanHUTENbHBLIE KOPOBKM (POTOINEKTPUUECKUX LEEMOUEK MMEOT OTHOLLEHNE TO/bKO K ®B.
KOTOpble pa3faeseHbl Ha POTONEKTPUYECKME TPYNMbI.
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MpumeyaHune 2 — B HekoTopbix PB MOXET OTCYTCTBOBaTbL CoefiMHUTE/IbHAasA kopobka ®b, Hanpumep, Koraa
Kabenim hoTO3/IEKTPUUECKMX LLeNoUeK U hoTONIEKTPUYECKUX rPYN NOACOENHAIOTCSA HENOCPeCTBEHHO K BXoAam YI3.

Bce coeguHuTenbHble KOPOOKM, ycTaHOBAEHHble B ®B. A0MXHbI OTBeYaTb Tpeb6OoBaHMAM HacTOsALLero
ctaHgapta u FOCT P 56981 (M3K 62790:2014).

Haxopgswmeca nof BO3felCTBMEM BHELIHENR cpefbl coeAuHUTENbHbIE KOPOOKN [O/MKHBI COOTBETCTBO-
BaTb CTeneHu 3awnutbl He xyxe IP 55 B cootBeTcTBMM ¢ TOCT 14254 1 6bITb YCTONUMBLIMU K BO3AENCTBUIO
Y®-nsnyyeHus.

CTeneHb 3aluTbl BCEX COEAMHUTENbHBIX KOPOHOK AOMKHA COOTBETCTBOBATL YC/IOBMUAM 3KCMyatauuu.
CTeneHb 3alnTbl JO/KHA ONpefenaTbCs A1 KOHKPETHOro MecTa YyCTaHOBKM 1 OpueHTauun coeuHuTeNbHow
KOPO6KHN.

CoefnHnTENbHbIE KOPOOKM, KOTOPbIE COoAepXaT yCcTpoiicTBa pasbeAnHEHUA U 3aliuTbl OT CBEPXTOKOB,
[O/IKHBI pasmellaTbCs C BO3MOXHOCTbIO A0CTyNa A/151 NPOBepPKU, 06CNYXNBAHUSA AN peMOHTa 6e3 Heo6xoau-
MOCTN A€MOHTaXa 3/1EMEHTOB KOHCTPYKLWIA, yCTAHOBOYHbIX WKad 0B, NOIOK U T. .

MapKknpoBKa yCTaHOBMEHHbIX COeAUHNTENbHbIX KOPOHOK f0/KHA OblTh BbINO/IHEHA B COOTBETCTBUM C 9.5.

MoOHTaX NPOBOAHWKOB B COEANHUTENbHbIX KOPpOOGKax — no 8.5.4.

7.4 AnnapaTbl U ycTpoicTBa 3aWunThbl

7.4.1 O6wune NoNoXeHNs

B coctaB ®Bb MOryT BXxoAuTb crnegylowme annapatbl U YCTPONCTBA 3aLUThbI:
- aBTOMaTU4yeckne BbikIYaTenu;

- NnasBKue npepoxpaHuTenu;

WYHTUpPYOLWMe Auoabl;

6nokupyowme AnNoabl;

Y30 (Tpeb6oBaHuns cMm. 6.5.3);

Y3UN (tpe6boBaHus cM. 6.7.2);

- npepbiBaTeIM 3aMblkaHUA Ha 3em/to (Tpeb6oBaHusa cM. 6.5.4);
yCTpOIiCTBa KOHTPONS nsonsauyum (TpebosaHuns cMm. 6.5.2);
annapartbl 3awWuTbl OT 3eKTPUYecknx ayr (cMm. 6.4);

OAuH annapaT MOXeT BbINOJIHATb HECKOJIbKO 3aliMTHbIX PYHKLWIA, a Takxe, HanpuMmep, PyHKLUN KOM-
MyTauuu, B 3TOM c/nyvyae OH A0/XKeH OTBeyaTb TpebGOBaHMAM HacTOALWLero crtaHgaprta, npeAbsaBnseMbliM K
ycTpolicTBaMm, BbIMOMHAWNM KaXAYI0 U3 3TUX QYHKLMWIA.

7.4.2 ABTOMaTMYeCcKue BblkaoyaTenu

ABTOMaTmnyeckue BblkNYaTenun, ncnonblyemble B @b Ana 3awuTbl 0T CBEPXTOKOB, AO/IKHbI OTBEYaTb
cnegywwmnm TpeboBaHuAM;

- 6bITb cepTuduympoBarsl 6o no FOCT IEC 60898-2. nu6o no FTOCT P 50030.2 n TOCTIEC 60947-1;

- cpabaTbiBaTb BHE 3aBUCUMOCTU OT NONAPHOCTU NOAKIOYEHUS;

- obecneuymBaTtb B TOl YacTn ®6. B KOTOPOI OHW YCTAHOB/EHbI, OTK/IIOYEHUE NOJIHON Harpy3Kkn 1 npepsbl-
BaHMe 0XugaemblX TOKOB KOPOTKOTO 3aMblKaHUSA NPU KOPOTKUX 3aMblKaHUAX B @B 1 06paTHbIX TOKOB, Bbl3BaH-
HbIX aBapuiiHbIM1 cuTyaunamu B o6opyaoBaHun, ¢ Kotopbim ®6 coegmHeHa B hOTOINEKTPUYECKONW cucTteme
(Hanpumep. AB. YT3, reHepaTopsl, 060pya0BaHNE 3nekTpopacnpesenuTenbHomn ceTn);

- oTBeyaTb Tpeb6oBaHMAM 6.3 Kk 3awuTe Toil YacTn ®6. B KOTOPOI OHU YCTAHOB/EHDI,

- MMeTb HOMWHaNbHOE HanpsXeHue, NpeBbillakoLee MakcCumMmaabHO BO3MOXHOe HanpaxeHne ®6. onpe-
[efieHHoe B COOTBeTCTBUMN C 5.4.

Ecnn aBTOMatuyeckne BbiKAOYATENN BbINOMHAIT PYHKLUIO pasbeguHUTEeNs UM BbikNoYaTeNna-pasb-
efVNHUTEeNS. OHWU A0J/KHbI TaK)Xe cooTBeTCTBOBaThL TpeboBaHmaM 7.5.1.

ABTOMAaTUYECKNE BbIKMOYATENN JO/KHBI OblITb YCTAHOB/IEHBI B COOTBETCTBUUN C TPeBOBAHUSAMU HACTOA-
uero ctaHgapra (cm. 6.3.6, 8.2) n tpe6osanusmu FOCT P 50571.5.53.

MapkupoBka yCTaHOBMEHHbIX aBTOMaTUYEeCKUX BblkaovaTeneil fo/KHa ObiTb BbINO/IHEHA B COOTBET-
CTBUK C pasgenom 9.

7.4.3 NnaBkne npepoxpaHnuTenn

7.4.3.1 O6uune nonoxeHns

MpumeHsemble B @B npefoxpaHUTENn ¢ NAaBKMMU BCTaBKamu AO/DKHbI OTBeYaTb cneaywwum Tpebo-
BaHUAM:

- cooTBeTcTBOBaTb Tpe6oBaHuam NOCT IEC 60269-6:

- UMEeTb HOMWHA/IbHOE HaNpsXXeHne He MeHblle, YEM MaKkCcuMasibHO BO3MOXHOE HanpsixeHne ®b. onpe-
nensemoe no 5.4;
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- obecneumBatb B TOl YacTn ®b. B KOTOPOI OHW yCTAHOB/EHbI, OTK/IIOYEHNE MOJTHON Harpy3kn 1 npepsbl-
BaHMe BO3MOXHbIX TOKOB KOPOTKOrO 3aMblKaHWA NPU KOPOTKUX 3aMblKaHUAX B ®B 1 06paTHbIX TOKOB, Bbl3BaH-
HbIX @aBapuiHbIMK CUTyaunsiMn B 060pya0BaHnK, ¢ KOTopbiM ®B coefnHeHa B DOTO3/IEKTPUYECKO cnucTeme
(Hanpumep. AB. ¥T3, reHepaTtopbl, 060pyAOBaHMe anekTpopacnpesennTensmoin cetu);

- oTBeyaTb TpeboBaHuAM 6.3 K 3awuTe Tol YacTn ®b, B KOTOPO OHU YCTAHOB/EHbI.

B cnyyae ncnonb3oBaHWs nNpefoxpaHuTeneil ¢ nnaBkMMn BCTaBkaMu 415 3aliMTbl OT CBEPXTOKOB pe-
KOMeHAyeTCa NpuMeHeHne pasbefuHuTeneli u BolkaovaTenei-pasbegmHuteneii ¢ npegoxpaHntenamm (Kom-
6VHMPOBAHHOIO YCTPOWCTBA, COCTOALLEIO U3 pa3beANHUTENA AN BblKIOYaTENA-pa3beUHUTENS U NNABKOTo
npegoxpaHuTens).

Ecnun npegoxpaHnTenn BoINOMHAKT PYHKLMIO pasbeuHEHNs, OHU JOJIKHbI TakKXe COOTBEeTCTBOBaTb Tpe-
6oBaHusam 7.5.1.

7.4.3.2 3axumbl npegoxpaHuTens

3axuMbl npegoxpaHnTeneil 4O/MKHbI OTBeYaTb CaeayoWwmnm TpeboBaHUAM:

- UMeTb HOMWHa/NIbHOE HanpsXeHne He MeHblle, YeM MakcuManbHO BO3MOXHOe HanpaxeHue ®b, onpe-
nensemoe no 5.4,

- MMeTb HOMUHa/bHbIA TOK HE MeHbLUEe, YeM HOMUHA/bHbIV TOK /M COOTBETCTBYIOLLEr0 NpefoXpaHuTens;

- obecneymBaTb CTeneHb 3alnTbl He MeHee |IP 2X. COOTBETCTBYHOLLYO MECTY YCTaHOBKM U YCNOBUAM
aKkcnnyarayuu.

7.4.4 WyHTupyrowmne gnoabl

WyHTupytowmii gmon obecneunaeT 06X04 TOKOM paspbiBa Lenun, NOBPeXAeHHbIX U 3aTEHEHHbIX DM n.
Taknum 06pa3oM, yMeHbLIAeT NOTePU BbIXOAHOW MowHOCTU ®B 1 3awmuiaeT pa6otocnocobHble ®M B flaHHOM
(hOTO3N1EKTPUYECKON Lenoyke OT NMOBPEXAEHUA N3-3a BbICOKOTO 06PaTHOr0 HanpsXXeHns U paccesHus MOoLL-
HOCTH.

Ecnu npuMeHAaTCA WYHTUPYOLWME ANOAbI, KOTOPbIE YCTAHOBMNEHbI CHapYXu Koprnyca ®M 1 He ABNAIOT-
CA YaCTbl YCTAHOB/IEHHON B 3aBOACKUX YC/IOBUAX KOMMYTALMOHHON KOPOGKM, OHW JO/KHbI OTBEYaTb cnepy-
IoWnm TpeboBaHnaM:

- MMeTb HOMWHAaJ/IbHOE HanpshXeHWe 1 HOMUHaNbHbIN TOK, yKasaHHble B 6.3.2. 1 oTBeyaTb Tpe60BaHMAM
6.3 «k3awute ®M;

- OblTb yCTAHOBNEHbI B COOTBETCTBUN C peKOMeHAaunamm nsrotosmtens dM;

- OblTb YCTAHOB/EHbI TaK. YTOObI OTCYTCTBOBA/IN AOCTYMHbIE YACTU, HAXOAAWMECA NOA HANPSXKEHNEM;

- 6bITb 3alMLLEHbl TaK, YTOObI BINSIHWE BHELLIHeR cpefbl He NPUBOAMUO K YXYALEHNIO UX XapakTepucTuk.

TpeboBaHUs K pasmMeLeHnto WYHTUpyrwnx Anonos cMm. 6.3.2. 6.3.6.

7.4.5 bnokupywuue gnoasl

[na npepgoTBpalieHnsa o6paTHbIX TOKOB U 3aliuTbl MpU NOBpexXAeHun usonsauum B @6 moryT npume-
HATbCA 6NOKMpYOLWMe ANOAbI, YyCTaHaBNMBaeMble NocnefoBaTesibHO € 3alimiaeMbiM KOMIOHEHTOM 6. ®M.
hOTO3N1EKTPMNYECKOI LLenoUKoi, hoToaNeKTpuyeckoi rpynnoit n @6 B Lenom. NMpumepbl cxem ycTaHOBKK 6/10-
KUPpYOLWMX AN0A0B NpuBeAeHbl B NnpunoxeHun D.

Mpu npumMeHeHUn 6N0KNPYIOLLMX AUOA0B B KayecTBe 3aluTbl OT CBEPXTOKOB crefyeT yunTbiBaTb, UTO
3awmrTa ¢ MX NoMoLLbI0 MOXEeT oKa3aTbCA HefOoCTaTOYHO HaAeXHOW, MOCKOMbKY B pe3ynbTaTe MMMY/bCHbIX
neperpysok OHM MOTyT NepexonTb B KOPOTKO3aMKHYTOe cocTosiHue. MpuMeHeHne 6/10KUpYyOLW X AU0L0B AB-
nsaetcsa aEeKTUBHLIM NPU YCNOBUW, YTO UX HAAEXHOCTb COXPAHAETCSA B TeUYeHNe BCero cpoka cnyxobl.

MpasunbHO NogobpaHHble U hyHKUMOHMPYOWMe 6oKupyloWme AnoAsl NpegoTepalyanT obpasosaHne
06paTHbIX TOKOB B 3aLiMliaemMoin nmmu yactn ®b. a TOKM KOPOTKOro 3aMblKaHUsA OTCYTCTBYIOT UM 3HAYNTENTBHO
CHMXatTcs.

Mpumepbl NpUMeHeHNA 6I0KMPYIOLWNX ANOL0B ANA 3aLUTbl OT KOPOTKMX 3aMblKaHUi cM. npunoxeHue D.

Brnokupytowme guoabl, ycTaHoB/eHHble B @B, 40/MKHBI OTBEYaTh CrefylowMm TpeboBaHnam:

- UMeTb HOMWHaNbHOE HanpsXeHwe He MeHee YABOEHHOr0 MakCMMasibHO BO3MOXHOTO HanpsXeHus
®b. onpepeneHHoro no 5.4;

- 6bITb YCTAHOB/IEHbI Tak. UTOObI JOCTYMHbIE YAaCTX HE HAXOAUAUCHL NOJA HaNpPsXXeHNEeM;

- 6bITb 3aL4MLLEHBI TaK. YUTOObI BAVSAHWE BHELLHEN cpefbl He NPUBOANIO K YXYALIEHUIO NX XapaKTepucTuk;

- MMeTb HOMUHa/bHbIA TOK (MakCcuMasnbHbI/i NPAMONA TOK) /Mp Tax. COCTaBAALWMNA He MeHee 1.4 Toka KO-
poTKOro 3ambikanusa npu CYW Toli yactn ®b. Ana 3alunTbl KOTOPO OHM ycTaHaBAuBawTcsa (cMm. 6.3.3—6.3.5).

B ycnoBusax, Korga Bo3MOXHbl 60/1€ee BbICOKME TOKM KOPOTKOro 3amblkaHna ®M. obycnoBneHHble oTpa-
XEHWEM OT CHEeXHOI MOBEPXHOCTW WUAN NO APYTUM MPUYNHAM, MHOXUTENb, NCNOMb3YEeMbIl ANA onpefeneHns
/np Tax. foMkeH 6bITh Bbiwe 1,4. Hanpumep, Ana cnyyas OTpaXeHWUs OT CHera, Ha TOK KOPOTKOrO 3aMblKaHWs
BANSAIOT OKpyXarwlian Temnepartypa, Yron Hak/ioHa v opueHTauum ®M. cTeneHb OTPaXKEeHUA OT CHEXHON no-
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BEPXHOCTK, reorpachuyeckne napameTpbl 1 T. 4. Ha BenuuuHy /mp Tax Takxke BAUAIOT KAMMaTnyeckne xapak-
TEPUCTUKA M T. M.

Ecnu coToanekTpuueckana cuctema, B KOTopoii yctaHoBneHa ®b, BknoyaeT AbB. pekomeHayeTcsa ycTa-
HOBKa 3allMTHbIX YCTPONCTB, NpeAoTBpaLlalLmnx B HOYHOe BpeMs o6paTHbIil Tok 3 Ab B ®b. [lna aToii uenn
MOryT 6bITb UCNOMb30BaHbl 6nokupyoLmMe gnoabl. B atom cnyvae B cootBetcTBum ¢ FOCT P M3OK 62124 3a-
nac no Toky Ao/XeH 6bITb Ha 50 % 60/blUe 3HAYEHUS TOKA KOPOTKOTO 3ambikaHusa npu CYWU Toii yactn ®6. B
KOTOpOIl ycTaHaBNMBaeTCa ANOJ, W aHepreTuyeckne notepu npu paspsge Ab fo/kHbl 6bITb 60MblIe NOTEPb
3HEeprum, CBA3aHHbIX ¢ 610KNPYIOLW UM ANOL0M.

Brokupytowne Amoabl MOTYT MPUMEHATLCA COBMECTHO C APYIMMM YCTPOKCTBaAMM 3allnTbl 415 BbINOJSIHE-
HUS OQHOW N TOM Xe 3awWnUTHON PyHKLMN B pasHbIX YCN0BUAX. Hanpumep, B yC0BMAX HOPManbHOM 1 HU3KOM
OCBELLEeHHOCTU: NPW HU3KOWN OCBELLEeHHOCTU A5 3aluUTbl MOTYT 6biTb UCMNO/b30BaHbl 6/10KMpYOLWNE ANOAbI,
npu HopMasbHOl OCBELLEeHHOCTN — annapartbl 3alWuTbl OT CBEPXTOKOB.

Mpu BbIGOpe 610KMpPYIOLLMX ANOA0B B KayecTBe 3alMTHOTO cCpeAcTBa caedyeT yYecTb NOTepu MOLLYHO-
CTN M3-3a NafeHnsa HanpskeHUs Ha 610KMpPYLW X AUojax.

[na obecneyeHns HafeXHOCTU HEOBXOAMMO NPOBECTN pacyeTbl Ten00TBOAA OT 6/10KMPYIOLWUX AN0L0B
(MeToAnKy pacyeTta cM. npunoxeHue D).

TpeboBaHUA K pa3MmeLleHno 610KMpyYoWNX AM0A40B 4NN 3aliUTbl OT CBEPXTOKOB CM. 6.3.6.

7.5 AnnapaTbl 1 ycTpoicTBa KOMMyTauum

7.5.1 KoMMyTauuOHHbIe annapaTtbl OTKJOUYEHNSA NOJ Harpy3koi

[na oTknovyeHns ®b oT obopyaoBaHUsA KOHTypa noTpebneHns MOTO3/IEKTPUYECKO CUCTEMbI, B YacT-
HOCTM YT13. a Takke Ans 6e3onacHoro nposeaeHnsa paboT No o6¢cnyxmBaHnio n nposepke B @b A0NXHbI OblTb
yCTaHOB/EHbI annapaTbl KOMMyTauun, CNOCO6GHbIE OCYLLEeCTBNATL 6e30NacHoe OTK/I0YEeHNe MoA Harpy3Koii.

[na obecneyeHns pasbefnHeHUs (OTKIOYEHUA NOJ HArpy3koii) hoToaNnekTpnyecknx KOMNoHeHToB ®b
n ®b B LeN0M yCTaHaBNMBAKTCA pasbeANHUTENN U BblkalYaTenu-pasbeanHuTenn. PasbegnHuTenn u Bbl-
Knoyartenn-pasbeUHUTENIN MOTYT OHOBPEMEHHO BbIMOMHATL (YHKUNN 3aLLUTDI.

PasbeguHutenn u BbikIOYATENN-pa3beAUHNTENN A0/MKHbI ObITh cepTudmuuposaHbl no FOCT IEC
60947-1, TOCT P 50030.3, TOCT P 50571.5.53.

Tun NpMMeHAeMbIX pasbeanHnTeNei 1 BolkavaTenei-pasbeanHuTeneil — ¢ pyyHbIM ynpaBneHuem, ¢
nNpMBOAOM HE3aBUCUMOTO feliCTBUS.

Bce pasbeguHUTENU 1 BbikNoYaTenn-pasbeUuHUTENN O/KHbBI COOTBETCTBOBATL Cnefyolum TpeboBa-
HUAM:

- He AO0/DKHbl UMEeTb OTKPbITbIX MeTal/IM4yeckux YacTen nofd HanpsHkeHMem BO BKAKOUYEHHOM MW OTK/I0-
YEHHOM COCTOSIHUAX;

- MMeTb 3HaYeHne HOMUHAaNBLHOIO TOKa He MeHblle, YeM 3HayeHWe HOMWHAaNLHOro Toka annaparta 3a-
WWTbl OT CBEPXTOKOB TOW YacTu ® B, B KOTOPOI yCTAHOB/IEHbI pa3beAUHNTENN, BbIK/TOYATENN-Pa3beAUHNTENN,
UAN Npu OTCYTCTBUWM Takoro annapara 3awuTbl OT CBEPXTOKOB He MeHblue, YeM 3HayeHue MUHUMabHOro
HOMWHANbLHOIO TOKa, paccynTaHHoe B COOTBETCTBUN C Tabnuuei 6.

Pa3zbefnHuUTENN U BbIKNOYATENN-PA3BEANHUTENN TaKXe JO/KHbI COOTBETCTBOBATL clefyllwmum Tpebo-
BaHNAM:

- cpabaTbiBaTb HE3aBUCUMO OT MOMAPHOCTU NoAKNoYeHUsA (B ®PB TOKM KOPOTKOro 3aMblKaHWs MOTyT
UMeTb Hanpas/ieHne, NPOTUBOMNOJIOXKHOE OObIYHBIM paboynm Tokam);

- obecneuymBaTtb B TOI Yactn ®b, B KOTOPOIi OHWU yCTaHOB/IEHbI, OTK/OYEHWE MOJIHOW Harpysku u npe-
pbiBaHNE 0XWAaeMblX TOKOB KOPOTKOIO 3aMblKaHWA U 06paTHbIX TOKOB, BbI3BaHHbIX KOPOTKUMU 3aMblKaHUAMYU
B 060pyA0BaHum, c KoTopbiM @B coefuHeHa B (DOTO31EKTpUUECKO cucteMme (Hanpumep. AB. YM3. reHepaTo-
pbl. 06opyaoBaHMe afniekTpopacnpefennTenbHoi cetu);

- €CNN OHW BbINOMHAKT (MYHKLMIO 3aWNTbl OT CBEPXTOKOB. OHW A0/KHbI COOTBETCTBOBATH 6.3.

OTK/0YEeHMe NOJI0COB annapaTtoB/yCTPONCTB KOMMYTaL MK, BbIMOHALWMNX OTKIOYEHNEe NOoA Harpy3Koii.
[O/KHO BbIMO/HATLCSA OAHOBPEMEHHO, W BblK/lOYATENN NOMOCOB JO/IKHbI OblTh CNAPEHbI.

B Tex cnyyasnx, korga ans otkntoveHna ®b ot YN TpebyeTcsa ycTaHOBKA HECKOIbKUX pasbeAnHuTenei
UNu BblkNOYaTeNnen-pasbefuHuTenein (CM. HanpuMep, PUCYHOK 7), OHW AOJ/DKHbI ObiTb CMapeHbl Tak, YTOoObI
OHU cpabaTbiBaNn 0O4HOBPEMEHHO.

Ecnn ®B npucoeauHsaetcsa k Y3, Bbibop BblikNouaTensi-pasbeanHntens ®b onpegensietrca cnocobamu
ob6cnyxmBaHua n pemoHTta YMN3. lononHUTeNbHbIE Tpe6OBaHNA K BbikoyaTento-pasvegmuutento ®b B atom
cnydyae cMm. 8.2.2.
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[Ons noBblweHns 6€30MacHOCTN NOXAapHbIX WM NepcoHana CPOYHOro pearmpoBaHusa fonyckaeTcs pas-
pbIB (PYHKUMOHANBHOIO 3a3eMJ/ieHUs1 BbIXOAHOrO kabenss ®6 u B Bblk/loyaTeNb-pasbeguHutTens ®6 moxet
6bITb yCTAHOB/IEHA AOMNOMTHUTENbHAA CEKLMA, KoTopas oTkaYaeT PYHKLMOHanbHoe 3a3emeHne ®b.

[ns OTKNHOYEHUSA NOA HArpy3Koi MOTyT UCNOMb30BaTbCA aBTOMaTUYeckne BblkiovaTenn, yctaHaBamBa-
eMble ANs 3alnUTbl OT CBEPXTOKOB (CM. 7.4.2). InA OTKMAOUYEHMNA NOA HArpy3Koi MOryT Takxe UCMNosib3oBaThbCs
Apyrve ycTpoicTBa BbIK/TKOYEHNSI U OTCOEAUHEHNA, COOTBETCTBYOLWNE Tpe6oBaHnAM 7.4.2.

[Nns oTKNKYEHUS NOA Harpy3Koi fAonyckaeTcs MCMOMb30BaThb MaBkMe NpefoxpaHuTenu, yCTaHOB/EH-
Hble ANA 3aluUTbl OT CBEPXTOKOB, €C/IN B HUX NMPUMEHSATCSH CMEHHbIE BCTaBKM, XenaTesibHO C OTKAoYaLwWwmm
MeXaHU3MOM (KOMOBUHMPOBAHHbLIN NpefoXpaHUTeb-BbliKOYaTENb).

[nAa pa3befuMHeHUs NoA Harpy3Kkoii gonyckaeTcs UCMOMb30BaThbCA CNeunanbHble aleKTpuyeckme coegm-
HUTenu (cm. 7.5.2), ecnu npu aTom ob6ecneynBaeTcs ypoBeHb 6€30nacHOCTU, COOTBETCTBYOLWNIA TpeboBaHNSAM
HacTosiWero cTaHjapTa k pasbeAUHUTENAM W BblK/loYaTenaM-pasbejHUTENSIM.

MpumeuyaHue — TOMLKO CNELUMAIbHO M3TOTOB/IEHHbIE 3/IEKTPUUYECKME COEAMHUTENM MOryT 06ecneqnTb
6e30nacHoe pasbeanHeHne nog Harpyskoil. Bo Bcex ®B ¢ HanpshkeHnem X0s10CToro xoAa Bbiwe 30 B MOryT BO3HMKATb
[lyr1 NOCTOsIHHOrO 70ka. CoeauHUTENN, KOTOpbIe CreunasibHO He NpefHasHaueHbl 415 pasbeuHeHUs! Noj Harpy3koi, B
06LLem cnyyae npu pasbeAMHEeHN BUSIKA 1 PO3ETK NOBPEXAAIOTCS, UTO NPUBOAUT K YXYALIEHUIO 3/1IEKTPUYECKOTO COeau-
HEHMS N MOXET NPUBECTM K NeperpeBy COeanHUTENS.

AnnapaTbl 1 ycTpoiicTBa KOMMyTaLuW, He paccuMTaHHble Ha OTK/II0YEHWe Noj Harpyskoii (Hanpumep,
pasbeMbl, NpefHa3HavYeHHble TONbKO ANA MOHTaxa @M Ha MecTe yCTaHOBKW), [O/DKHbI MMeTb npejynpexaa-
IOWNIA 3HaK «lMoj Harpy3koil He BKIOYaTb/OTKAKOYATbI» [CM. puCcYHOK F.3 b) npunoxeHusa F], n 06bI4HO OHU He
[OJKHbI BbITb AOCTYMHbI.

TpeboBaHMA K MapKkMpoBKe annapaToB U YCTPONCTB KOMMYyTauuy cM. Takxe 9.6.

MoHTax annapaToB 1 yCTPONCTB KOMMYyTaL MM AO/KEH NPOBOAUTLCS B COOTBETCTBUM C 8.2.

7.5.2 3JOnekTpunyeckne coeguHuTenun

DNIeKTpuyeckne coenHNTENN, yctaHasnusaemsle B @b, [O/KHbI OTBEYaTb CAeAyoWwum TpeboBaHnaMm:

- Tpe6oBaHmam MOK 62852 [13]:

- [OJKHbI 6bITb NPeAHa3Ha4YeHbl 419 UCMO/b30BaHUA B CETAX NMOCTOAHHOIO TOKa,

- UMeTb 3HauyeHMe HOMMUHASIbHOIO HaMpsHXKeHWA He MeHblle, YeM MaKCMMasibHO BO3MOXHOE Hanpsxe-
Hue ®b. onpepgensemoe no 5.2:

- MMeTb 3Ha4YeHne HOMUHa/NIbHOIO TOKa He MeHblle, 4yeM AonycTumas TokoBas Harpyska (cm. 7.6.2.3) u
156 % TOoKa KOpPOTKOro 3amblkaHusa npu CYW Toil yactn ®6. B KOTOPOW OHW YCTAHOBJ/IEHbI;

- COOTBETCTBOBATb XapakTepuctukam kabeneii (MpoBOAOB), KOTOPbIe OHU COEAUHSIOT;

- B CO€JMHEHHOM U pa3beAMHEHHOM COCTOSIHUM [OJ/DKHbI OblTb 3aliuULleHbl OT COMPUKOCHOBEHUSA C Ya-
CTAMUW. HAXOAAWMMUNCA MOJ, HaNPsHKEHNEM:

- ANA pasbeMHEeHNA BUIKU N PO3ETKU LO/IKHO TpeboBaThCA CyL|eCTBEHHOE yCuve,;

- NPy BO3MOXHOCTU JOCTyNa K HUM HeKBaTnMULMPOBAHHbIX INL, COeAUHUTENN AOKHbI 6bITh 3aMKOBOT0O
TMna, B KOTOPOM A/151 pa3beMHEHNS BUIKN U PO3eTKN TpebyeTcs BbINOSIHEHUE ABYX HE3aBUCUMbIX [eiACTBUIA:

- 6bITb paccyMTaHHbIMU Ha TemnepaTypy B MecTe WX yCTaHOBKM,

- He gonyckaTb COeANHEHUs C pa3Hoii NOASIPHOCTbIO;

- [OJ/XHbI COOTBETCTBOBATHL Knaccy 6esonacHocty ll, ecny MakcumanbHO BO3MOXHOE HanpsixeHne ®b
COOTBETCTBYET HanpsXXeHuo knaccos B n C (cMm. npunoxeHune A),

- COefMHUTenNKn, ycTaHaB/MBaeMble BHe MOMeLLeHnii 1 HaxoALWecs noj BO3A4eiCcTBNEM BHeLIHel cpe-
[bl. AO/MKHbI 6bITh NPeAHa3HavYeHbl A8 Hapy>XHOW yCcTaHOBKM, UMeTb cTeneHb 3awutbl (IP), cCOOTBETCTBYIO-
Y0 MECTY YCTAHOBKW, U 6bITb CTOWKUMMN K BO3AEACTBUIO Y D-N3NyUYeHuUs;

- BO/KHbI 6bITb YCTAHOBMEHbI TAaKUM 06pa3oM, 4TO6blI MMHUMMN3NPOBATL HaTSAXEHNe Ha 3axumax (B me-
cTax 3akpennieHus kabeneli c o6enx CTOPOH coeAnHNTENS):

- [NO/KHbI o6ecneynBaTb [0CTATOYHYI0 MEXaHW4YeCKytlo 3aluTy OT U3ObITOUHbIX HaTSXeHWl kabenei
(npoBofoB) B npouecce akcnayatayum ¢b;

- B ®b He gonyckaeTcs NPUMEHATb BU/KW, PO3ETKA U COEAUHUTENN, UCNONb3yeMble A4/ NOAKIIYEHNA
HW3KOBOJ/IbTHOIO 6LITOBOrO 3/1eKTPO06OPYA0BAHNA NEPEMEHHOrO TOKA.

MpumevyaHne — Pa6oyas Temneparypa ®M MOXeT ObiTb 3HAYUTE/ILHO BbilLe TemnepaTypbl OKpyXKaroLuei
cpedbl. [N 3M1eKTPUYECKUX coeanHUTeNel, ycTaHaBIMBaeMbIX BOMM3N AN HAXOAALMXCA B CONPUKOCHOBEHUM ¢ ®M. B
KayecTBe MUHUMa/IbHOW paboyeil TemnepaTypbl cnefyeT NPUHUMATL MakCUMasibHY0 OXugaemMyo TeMnepatypy okpyxa-
toLLei cpeapl, yBeMUEHHYH0 Ha 40 °C.
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Bunka n poseTtka Kaxaoro coegnmHeHuns o @b 4omxHbl 6bITb O4HOTO TUMNA Y M3rOTOBMIEHbLI O4HUM U3rOTO-
BUTENEM. NPU BbINOSIHEHUN OAHOr0 COeMHEHNA He A0NycKaeTCsa NCNONb30BaHNe BUIKN OAHOTO N3roToBUTENSA
N pO3eTKn — [pYyroro, u Hao6opoT.

CneuunanbHble 3/1€KTpUYECKMe CoefMHUTENN MOTYT UCMO/b30BaTbCA B Ka4yecTBe pasbefuHuTenei nog
Harpyskoil. B aToM cnyyae OHUW AOMXHbI OTBEYaTb Takke Tpeb6oBaHuAM 7.5.1 n yctaHaBNIMBaTbCA B COOTBET-
cTBUK ¢ Tabnuuein 7 n 8.2.1.

MapkupoBka coefuHuTeneii B COOTBETCTBUMN C pasgenom 9.

7.5.3 YcTpoiicTBa gna coeguHeHns kabenei 1 NnpoBoAOB

CoefMHeHNs NPOBOOB U CKPYTKN NPOBOAOB B ®M f0/1XHbI 6bITb BbINOSIHEHLI C NPUMEHEHWEM 0f,006peH-
HbIX W3rOTOBUTESIEM YCTPOUCTB U UHCTPYMEHTA M COOTBETCTBOBATb MHCTPYKLWSIM, MOCTaBNAEMbIM BMeCTe C
ycTpolictBamu. CoefuHUTENbHbIE YCTPONCTBA A0/KHbI COOTBETCTBOBATb YC/IOBUSAM OKpYyXatolein cpepbl,
o6ecneymBaTtb AOCTATOYHYI0O MeXaHWYeCKy0 3aluTy, BKIOUYAs 3aluTy 0T M3ObITOUYHBIX HATAXEHWI, a coean-
HEHHble N CKPYYEHHbIe MPOBOAA A0/MKHbI UMETb MexaHn4yeckue, 3NeKTpuyeckne u N30NALMOHHbIE NoKasaTenm
He XyXe, YeM HenpepbIBHbIA NPOBOA.

MpefenbHO AONYCTUMBbIV TOK B MeCTe COeANHEHNA [O0/MKEH ObiTb He MeHbLUE, HeM HOMUHA/bHBIA TOK Lenu.

7.6 JnekrponpoBofKa

7.6.1 O6wmne NnonoxeHus
Onektponposoaka ®b BkovaeT:
- TOKONpOBOAALLNE NPOBOLHNKN:
- Kabenu oTo3NEKTPUUECKNX LienoYyek;
- kabenu hoTo3NeKTpUYeCcKux rpynn;
- ebIxofHoli(ble) kabenb(nun) Ob:
- NPOBOAHUKN (DYHKLMOHANBLHOMO 3a3eMNEeHNA U 3alMTHbIe 3a30MAt0LWMe NPOBOAHWKMN (€CNN OHKM YCTa-
HOBJ/EHbI) (CM. 6.6.);
- MPOBOAHUKN CUCTEMbI YpaBHMBaHUA NoTeHuManos (cMm. 6.6);
- MPOBOAHWKN CUCTEMbI MOJIHME3aLnThl (eC/IM OHa ycTaHoBNeHa) (cM. 6.6. 6.7);
- MPOBOJHMKMN, OTHOCALMECSH K annaparam 3aliunTbl;
- KpenexHble, yCTaHOBOUYHbIE U3[eNnsa U KOHCTPYKLUN ANA NPOKNaAKW nepeyncreHHbix kabenei (npo-
BO/0B) U NPOBOAHWKOB.

NMpumeyaHune 1— Ecnn ®B cocrout us ogHoro ®M mnm ogHol (hoTO3NEKTPUYECKON Lienoukn, B ®B npucyT-
CTBYET TO/bKO BbIXOAHOV(bIe) kabenb(nm) ®b. Ecnv ®B He BkIOYaeT POTOIIEKTPUYECKME TPYNNbl, B DB OTCYTCTBYHOT Ka-
6enun dhoToanekTpuyeckyx rpynn. Ecnn ®b BkoyaeT hOTO3NEKTPUYECKUE rPYMMbl Pa3HbIX YPOBHEW, B HE NpUCYTCTBYIOT
Kabenun hoToaNeKTPUUECKUX FPYNM KaXKA0ro YPOBHS.

MpumeuyaHne 2 — B @B MOXeT OTCYTCTBOBATb BbIXOAHON(blE) kabenb(n), ecnm hoToanekTpuyeckne rpynnbl
UM HOTO3NEKTPUYECKMNE LIeNOYKM NOAKTIOHAOTCA HEMOCPEACTBEHHO KO BXOJaM YCTPOCTB KOHTypa noTpebnexns toTo-
3/1eKTPUYECKON CUCTEMbI UK coeanHuTENbHAA kopobka dB ycTaHoBNeHa Ha YI13.

MpumeuyaHne 3— BmecTo kabeneii MOryT UCNO/Mb30BATLCA M30MPOBaHHbLIE MPOBOAA, OTBEYAtOLLME TPeGoBa-
HUSIM HACTOSAILLIETO CTaHAapTa.

MpumeuaHue 4— MpoBoga v kabenm cMCTEMbI yNpasieHns (Hanpumep, TeMnepaTypHbIX AaTUnKoB), ycTaHas-
NMBaeMble Ha UK BMecTe ¢ ®B. B HAaCTOSILLEM CTaHAAPTE He PacCMaTpUBAIOTCS.

JnekTponpoBoska @b fo/mKHA cCOOTBETCTBOBATL TPe6OBaHUSIM HACTOSALWEr0 CTaHAapTa, a Takxe Tpebo-
BaHWSIM KOMNaekca ctaHfapToB (4). B yactHoctn FOCT P 50571.5.52, un [3].

Mposogka, ucnonbsyemas B b, fo/xHa oTBevaTb cnegywmum TpeboBaHnsaM:

- 6bITb NpefHa3HauYeHa 4151 UCNOMb30BaHWA B LLENsiX MOCTOSAHHOIO TOKA;

- COOTBETCTBOBATb YC/IOBUAM OKpYXaloLeli cpegpbl;

- UMeTb MakcuMasibHyl AnuTesNbHYl0 pabouyto Temnepartypy, COOTBETCTBYIOLLYIO NpeAnonaraeMbiM yc-
NOBUAM 3KCnyaTaLmm,

- obecneunBaTb AOCTATOYHOE YMEHbLUEHME NPOBMNCAHUSA, BbI3BAHHOTO LWK/INYHOCTbIO Temnepartypsbl, U
focTaTo4yHOe NpefoTBpaLLeHne N3BbITOUHbIX HATSXEHWIA;

- pasmelleHue, KpenaeHve 1 3aliuTa NpoBOAOB U kKabeneil LO/MKHA UCKNOYaTh HAKONIeHWe BOAbI;

- kabenu n nposoAa f0/KHbl 6bITb BOLOCTONKMMMY;

- NpoBOJKa A0/KHA 6biTb MEXAHUYECKN NPOYHON 1 BblAEPXUBATL BO3MOXHbIE MEXaHUYECKNE HArpy3Ku,
CBsi3aHHble C BO34ENCTBMEM OKpyxatoLiell cpefbl B MecTe YCTaHOBKM (BeTep, cHer, o6nefeHeHune u T. n.);
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- Npv BO3MOXHOW 3KCnayatauun B yC/IOBUAX BO3AECTBUS COTEBOro TyMaHa uan Apyroit Koppo3noHHOO-
nacmoi cpegbl (Hanpumep, B6AN3N XNBOTHOBOAUYECKMUX NPeANpUSATUA) Kabenn n npoBoga AO/KHbI 6bITb MHOTO-
XWbHBIMW C MIETEHbIMWU NPOBOAHUKAMU W3 NTYXEHOW Meaun ANA NpefoTBpalleHNa YXYALWEeHUs XapaKTepucTuk;

- kabenu n NnpoBoAa A0/MKHbI 6bITb NOXapocToiikumu B cooTBeTcTBumn ¢ FOCT IEC 60332-1-2;

- NPW HapyXHOI ycTaHOBKe kabenu u npoBoga AO/MKHbI OGbiTb CTOMKUMWU K BO34ENCTBUIO ynbTpadguo-
netoBoro (Y®) nsnyyeHus u nMmetb Y®-cTolikme KpenaeHus, Wav AO/MKHbI 6biTh 3allulieHbl OT BO3AelcTBUA
Y®-n3nyyeHunsa cooTBeTCTBYOWEN 3alUTONW, NN AOMKHBI 6biTb NPOJIOXEHbI B KOPO6aX WM aHa/OrMYHbIX 3a-
WMTHBLIX KOHCTPYKLUSAX, CTOWKUX K BO3AENCTBUIO Y P-U3NyyeHuns.

MpumeyaHune — HeobXoANMO yuMTbiBaTb, YTO YCTAHOB/IEHHble NOA KOMMoHeHTamu ®B kopoba, Tpy6bl,
rMoKne MeTasi/IMYeckue pykasa W I. N, a Takke KabesibHble CTSHKKM MOryT nojsepratbCsi BO3EACTBUIO OTPaXEHHOTo
Y®-usnyyeHus.

Mpu BbIGOPE TUMNA 3N1EKTPONPOBOAKN U METOL0B MOHTaXa HEO6XOAUMO YUNTbIBATL K/1aCC HanpsXeHus
no [3] n Tabnuue A.1, KOTOPOMY COOTBETCTBYET MakCMMasibHO BO3MOXHOe HanpsxeHune b (cm. 5.2).

M3onauns npoBofku, Haxogsauecs B6AU3NM UM B HENOCpeACTBEHHOM CONPUKOCHOBEHUN ¢ M. fonX-
Ha BbIGUpPaTbLCA C Yy4eTOM TOro, 4To paboyas Temnepatypa ®M yacTo npesbilaeT TemMnepaTypy okpyxatoLyei
cpegbl (MpumepHo Ha 40 °C). TouyHOe 3HayYeHne npeBbileHNa paboyeli TemnepaTypbl ®M Haj TemnepaTtypoii
oKkpyxatwlei cpefbl onpeaensercs, UCX04A U3 peKkomeHAauui U3roToBuTenst /Mnm TeXHoNormMm n3rotosne-
Hua ®M un ycnosuii akcnayartayuu.

Kabenwu (npoBoga), coeanHsatowme doToaekTpuyeckme KOMNOHeHTbl PB. 40MKHbI 6bITb paccynTaHbl Ha
HOMWHaNIbHOE HanpsXXeHne, paBHoe UK 60/bllee MakCMMasbHO BO3MOXHOr0O HanpsxeHus ®b.

Mposogka ®b BbINOMHAETCA OTKPbLITON, HAPYXHOW UM BHYTPeHHe. B oTAenbHbIX CAyyasx MHTerpaymm
®B B KOHCTPYKLUWUW 34aHUS BO3MOXHO BbINOSIHEHVE YACTN NPOBOAKU CKPbITON, YTO AO/MKHO 6bITh CleymanbHO
060CHOBaHO M peann3oBaHo C¢ cobnwgeHnem TpeboBaHuWii HacToawero ctaHgapTa. [3] 1 HOpMATUBHbIX A0-
KYMEHTOB Ha KOHKpeTHble KOHCTPYKLUWN 34aHunii.

B ®b ¢ makcuMasibHbIM BO3MOXHbIM HanpskeHnem, CoOOTBETCTBYOLWMM knaccam B n C (cm. Tabnuua Al
npunoxexuuns A), Bce kabenn n nposoda AO/MKHbI 6bITb C ABOWHON AN YyCUNEHHOW n3onaumneli ona obecneye-
HWUSA CHUXEHWSA BEPOSATHOCTU 3aMblKaHU Ha 3eMJII0 1 KOPOTKUX 3aMblKaHWii, unu cnegyet BbINOMHUTL ycuie-
Hue 3awWmnTbl kKabeneli 1 NPoBOAOB cnoco6amu, NokasaHHbIMU Ha pUcyHke 12.

|/|TM

PucyHok 12a — OfHO- U/IM MHOTOXWM/IbHbIE Kabenu ¢ aKpaHUpoBaHWEM U U30NSILMEl KaKAOW Xubl

PUCYHOK 12b — OfHOXWU/bHblE Kabenu, ycTaHaB/IMBaemMble B N30/IMPOBaHHbIX TPy6ax Uam kopoGax

PucyHok 12c — Kabenb B CTasbHO oneTke (06bIYHO NPUMEHSIEMbIN TOMBKO A1 BbIXOAHOTO kabens ®b
nnn kabenei oTo3INEKTPUYECKMX Tpynn B 60/bLLnX OB)

PucyHok 12 — YcuneHHas 3awura kabenei
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B ®b c MakcMmManbHO BO3MOXHbIM HanpsxeHnem knacca A npuMeHeHve kabenei n NpoBOAOB C YCUNEH-
HOI MNKN ABOVHON M30NALMER UMK C YCUNEHHON 3alUTON NpegnoyYTUTeNbHO.

B dhoTo3anekTpnueckux Lenoykax pekoMmeHgyeTcs npuMeHeHue rmbkux kabenei n nposogos (knacc 5
FOCT 22483—2012) ansi yyeta BO3MOXHOCTU nepemeleHnss ®6 nam ®M nog Bo3aeiicTBMEM BETpa UMM U3-
MeHeHW/ TemnepaTypbl.

[lo NpuHATMA cTaHgapTa Ha Kabenn hoTO3NEeKTPUYECKUX Lenovyek pekoMeHayeTcsa npumeHeHne kabe-
neii. oTBevawwmx ctaHgaptam UL4703 [14] unn VDE-AR-E 2283-4 [15].

[lo NpuUHATMA cTaHfapToB Ha Kabenu Ana HOTOINEKTPUUYECKUX YCTPONCTB pekoMeHayeTcsa npuMeHe-
Hue kabenei, oTBevyalwmx komnnekcam ctaHgaptos FOCT P M3K 60287 [16]. [4]. B yacTHocTn TOCT P
50571.5.52, 1 [3]. nnn npoBOANTL BbIGOP U YCTAHOBKY kabens No pekomeHgaunsm nsrotosutens ®M.

CneuunanbHble Tpe60BaHMA K 3a3eMNAIOLWMM NPOBOAHMWKAM 1N NPOBOAHWUKAM CUCTEMbI (CUCTEM) ypaBHU-
BaHWA NoTeHUMasnoB npMBefeHbl B 6.6. K NpoOBOAHUKAM CUCTEMbI MOJSTHME3aWmnTel — B 6.6 1 6.7.

CneunanbHble Tpeb60BaHMA K NPOBOAHMKAM annapaTtoB 3aliuTbl PACCMOTPEHbI B MyHKTaX, OTHOCALLMXCS
K COOTBETCTBYIOLWMUM annapatam 3awuThbl.

7.6.2 BblbOp ceyeHUss TOKONPOBOASALWMX NPOBOAHNKOB

7.6.2.1 O6LwW¥Me NoNoXeHus

MuHMManbHoe ceyeHne NPOBOAHUKOB kabeneli (NpoBoAOB) POTOINEKTPUUECKUX Lienoyvek, hoToaek-
TPMYECKMX FPynn 1 BbIXOAHOTO kabens ®b paBHO MakCMMasbHOMY 3HAYEHUI0 U3 3HAYEHUIA, NOAYUYEHHbIX NpK
pacyeTax Mo KaxAoMmy 13 cneywLlnx Kputepmes:

- HOMWHaNbHOMY 3HA4YeHUI0 TOKa annaparToB 3alinTbl OT CBEPXTOKOB A5 TOW YacTn 6. KOTOpPY OHU
3awmwatT (onpegeneHme 3Ha4Ye€HNin HOMUHAILHOTO TOKa cM. B 6.3.2—6.3.5);

- MakCcuMMasbHO AOMyCTMMOW paboyeil TemnepaType Ha OCHOBE AOMYCTUMbIX TOKOBbIX Harpy3ok:

- MUHUMaNbHOMY HOMUHA/bHOMY TOKY, onpegensemomy no taénuue 6;

- MakcMMasbHO BO3MOXHOMY TOKY KOPOTKOrO 3amblKaHUSA U ero AINTENbHOCTH;

- LONYCTUMOMY MafeHU0 HanpsXeHns.

- 3KoHOoMUu4Yeckum chaktopam (onpegensietcs no FTOCT P M3K 60287-3-2).

Mpu npyuMmeHeHnn ®M. BbINOSTHEHHbIX NO HEKOTOPLIM TEXHOIOTUAM, B TeHEHUE NepBbIX HeAEeNb NN Me-
caueB akcnayaTauum 3HadveHve K3biogcyn MOXeT 3HAUYMTENbHO NpeBbillaTb HOMUWHaNbHOE paboyee 3Have-
Hue. lna HeKoTopbIX TexHonoruii 3HayeHue IKs biog cym MoxeT co BpeMeHeM Bo3pacTaTb. [pu BbiGope ceve-
HU NPOBOAHMKOB CrefyeT UCNOMb30BaTh NpUBefeHHble 3HaveHus %icyn (®P6. ®M un 1. n.), yuuTbiBawowme
3TN ABNEHUA U fpyrne ocCoOb6eHHOCTU paboTbl ®B. ykazaHHble B 5.2.

Pabouas Temnepatypa ®M u. cnegosatefibHO, UX NPOBOAKN MOXET OblTb 3HAUUTENbHO Bbllle Temne-
paTypbl okpyxatouieii cpeabl. AN kabeneit n NpoBOAOB, yCTaHaBAMBaEMbIX B6/U3N UM HAXOAALWMXCSA B CO-
NPUKOCHOBEHUN ¢ M. B Ka4YeCTBe MUHMMaIbHON paboyeil TemnepaTypbl cefyeT NPUHUMATh MakCMMasibHYO
oXungaemyr TemnepaTtypy okpyxarwuieli cpeabl, yBenmyeHHy Ha 40 °C.

Mpu pacyeTe napameTpoB kabenei (NpoBoAoB) cneAyeT NPUHMMATbL BO BHUMaHWE YC/IOBUSA MUX 3KCNNY-
aTauum n cnocob npoknagku (To ecTb B kOpobax, Ha 10TKax, OTKPbITO, B 3eMsie 1 T. n.). MNpu pacueTe napame-
TPOB B 3aBUCMMOCTW OT cnocoba npoknagku cnegyet npuHUMaTh BO BHUMaHMe peKoMeHAauunn n3rotoButens
Kkabens (nposoja).

[locTaToyHoe BHUMaHWE AO0/KHO 6biTb YAesieHO NOCNeCTBMAM NepepbiBa B nogaye HanpsxkeHusa. Mo-
XeT BO3HUKHYTb HEO6XOAUMOCTb B UCMOMb30BaHUMN XUNbl C 60NbLLINM CEYeHNeM, YeM TpebyeTca U3 pacyeToB
Nno yKa3aHHbIM Bbllle KPUTEPUAM.

7.6 2.2 Bbi6Op ceYeHUs no MakCumasbHO BO3MOXHOMY TOKY KOPOTKOrO 3aMblKaHWUSi U €ro ANNTENbHOCTH

MakcuManbHO BO3MOXHbIV TOK KOPOTKOrO 3aMblkaHus onpefensercsa Kak Hambonblmnii TOK KOPOTKOro
3aMblKaHWA, KOTOPbIA MOXET BO3HUKHYTb B pe3y/nibTate KOPOTKOro 3aMblkaHusl B ®b 1 aBapuiiHbix cutyaumnin B
KOHType notpebneHus.

Ecnun kopoTKoe 3aMblkaHne NPoOuCXoAuT B OAHONM 13 yacteit ®b. B Heli n/unu gpyroii yactn @b moryT BO3-
HUKaTb TOKW, NpeBblllalme 4oNyCcTUMbIE 3HAYEHWUS, BCNeACTBME napansiefibHoro coenHeHns hoTo3NEKTPU-
yeckux uenoyek n potoanekTpuyeckmx rpynn B ®b6. TokonpoBoasLMe NPOBOAHUKA [O/KHbI BblTb paccynTaHbl
Ha TOK HEe MEeHbLUUA, 4eM MakKCMMasibHO BO3MOXHbIA TOK MPWM TakoOM KOPOTKOM 3aMblkaHuu. 3TOT TOK onpege-
nsieTca Kak cymma Hambo/bliero BO3MOXHOIO aBapuitHOro Toka BHYTpPU AaHHOW yacTn @B yepes Gavmxaiiumnii
annapar 3awWmnTbl OT CBEPXTOKOB M HAMB0/bLLNX BO3MOXHbIX TOKOB OT BCEX OCTasIbHbIX NapasnieslbHO COefNHEeH-
HbIX (DOTO3NEKTPUYECKUX LilenoyeK, NOAKIIUYEHHbIX K 3TOMY annaparty 3aluTbl, poTekawwmnx B aToli yactm ®b.

Ecnn ®b ycTtaHoBneHa (NpeAHasHavyeHa Ana ycTaHOBKU) B (hOoTo3anekTpuyeckoih cucteme ¢ Ab. Toko-
npoBoAsLLMe NPOBOAHMKN BCex YacTelt @B fo/KHbI O6bITb paccUnTaHbl Ha TOK He MeHblue, YeM TOK annapara
3awnTbl oT cBepxTokoB AB (cMm. 6.3).
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Ecnn B aBapuiiHbix pexnmax B @b BO3MOXHO nosBfeHne o6paTHOro Toka, co3jaBaemMoro MUHBEPTOpPOM
WA MHBIM YCTPOWCTBOM Npeobpa3oBaHUsl aHeprun, ¢ KotopoeiMm ®6 coegnHeHa B POTO3NEKTPUUYECKOI cucTe-
Me. BO BCeX pacyeTax [0/KHa 6blTb yyTeHa MakCMMasibHO BO3MOXHas BefI4nHa 3TOro o6paTHOro Toka.
B HekoTOpbIX ciyyasx BenmynHa o6paTHOro Toka fosKHa 6biTh fo6aBNeHa K MUHUMaibHOMY HOMUHAIbHOMY
TOKy, onpefensieMomy no taénuue 6.

MpumeyaHune — PacueT obpaTHOrO Toka NpeobpasoBaTesnss IHepruv onpegensieTcs TpeboBaHUAMK cepum
cTaHgapToB [6].

7.6.2.3 BblGOp CEYEHNS HA OCHOBE A0MNYCTUMOI TOKOBOW Harpysku

[nsa pacueTa ceYeHUss TOKONPOBOAALMX NPOBOAHWKOB NO MakCMManbHO A0NYyCTUMOI paboyeii Temne-
paType MCnofb3ylTCA 3HAYeHMe ToKa, paccunTaHHoe no Tabnuue 6. 1 4oNycTUMble TOKOBblE Harpysku, pac-
CYMTaHHble B COOTBETCTBUM C komnaekcom ctaHgaptoB TOCT P M3K 60287 [16]. M3K 60287-3-1 [17] u
FOCT P 50571.5.52. BbibnpaeTtcs Hanbonbliee 3HauyeHune. Mpu pacyeTe ceyeHUs NPOBOAHUKOB JO/DKHbI Npu-
MEHATbCA KO3 (PULNEHTbI CHUKEHUA [ONYCTUMOW TOKOBOW Harpysku, KoTopble ONpeAesnsioTCs YC/0BUSMM
akcnayaTayMu u cnocobamu npoknaaku kabeneit (MpoBofoOB) B COOTBETCTBMU C KOMM/IEKCOM CTaHAapToB [4]
n cepueii ctaHgapTos [5].

7.6.2.4 Bbl6Op cevyeHus no nageHuto HanpsxeHus

Oco60e BHUMaHWe [O/KHO 6biTb YAe/eHO pacyeTy CeYeHWii Mo NoTepsAM MOLHOCTK (MafgeHuntio Hanps-
XeHuns). flo BbIxofa OTAENbHOrO CTaHAapTa, onpefensiolwero pacyet n yyet noTepb B hOTOINEKTPUYECKNX
ycTaHOBKax, pacyeT AO/KeH npoBoauTbea B cooTBeTcTBUn ¢ FTOCTP M3K 60287-3-2.

Ons ®6. B oTnnune ot 3agay FOCT P M3K 60287-3-2. yyeT noTepb B NPOBOAKE NPeX/Ae BCEr0 BaXeH
AN MMHUMU3ALUN CHUXEHUS BbIXOLHON MOLHOCTN 1 ee peasibHOl OLEeHKN NPy NPOeKTUPOBaHMNN.

PekomeHayeTcs, 4TOGblI NPK MUKOBOW Harpyske najeHue HanpskeHus oT Haubosnee yganeHHoro ®M
B (hoToanekTpuyeckoii 6atapee 0 BBOAOB KOHTypa noTpebneHns He npesbilwano 3 % oT HanpsxeHns ®b
B TOYKE MaKCUMasbHOW MOLLHOCTHU.

7.7 KOMNOHEHTbI CUCTEMbI 3a3EM/IEHUA U YypaBHUBaHNA NOTEHLNaN0B

TpeboBaHMs K KOMNOHEHTAM CUCTEM 3a3eM/IEHMA U ypaBHMBaHUA NOTEHLMaNoB cM. 6.6.

7.8 KOMNOHEHTHI CUCTEMbI MOJTHNE3ALNTHI

TpeboBaHUA K KOMNOHEHTAM CUCTEMbI MOMHME3aWNTbl CM. 6.6. 6.7.

8 MoHTax

8.1 O6wWwune nonoxeHus

MpeanoytTuTenbHasa NociefoBaTe/lbHOCTb MOHTaXA:

a) ycTaHOBKa OCHOBAHMWSA, MOHTaXHbIX KOHCTPYKLMUA 1 T. n.;

b) MOHTaX YCTPONCTB BHYTPU COEANHUTENbHBLIX KOPOBOK, €C/IN OHU He MOoCTaBAATCA B cOope;

C) pasmelleHne coefJMHUTE IbHbIX KOPOOOK;

d) pasmelleHne, MOHTaX 3alWNTHbIX YCTPOWCTB, KOTOPblE HE YCTaHaBUBAKTCA B COeJUHUTE/IbHbIE KO-
pob6Ku;

e) pasmelleHne KOMMyTaLOHHbIX YCTPOACTB W YCTPOWCTB 3aLyUThl:

0 pasmelleHVe 1 MOHTaX 3a3eM/IALWMUX YCTPOWCTB, CUCTEMbI YPaBHUBAHWNA MOTEHLMANO0B U MOJHNE-
3alunTbl (ecnu yctaHaBnmsaeTcs);

[l) MOHTaX NPOBO/KM;

h) MoHTax ®M, B TOM 4YuCsie opueHTaums;

i) npucoegnHeHne nposoakn k M. coegnHeHne ®M B hOTOINEKTPUYECKUE LIENOYUKMY;

j) NpoBepka POTO3NEKTPUYECKUX LienoYek, onpeeseHne BbIXOLHbIX XapakTepucTuk:

k) coepvHeHue choToanekTpnyecknx Lenoyek B (HOTO3/IEKTPUYECKME TPYMnbl, 3aMblKkalT ycTpoiicTBa
pasbeguHeHuns:

1) npoBepka HOTO3/IEKTPUYECKUX TPYNN, onpefesieHne BbIXOAHbIX XapakTepucTuk;

T) coefuHeHne poToaNEKTPUYeCKNX rpynn B ®6. 3aMbikaloT ycTpoiicTBa pa3beAnHEHNS UM BbikoYa-
Tenun-pasbeguHUTeNu:

n) nposepka ®b. onpegeneHne BbIXOAHbLIX XapakTePUCTUK;
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0) OKOHYaTe/IbHbI MOHTaX 3a3eMAWNX NPOBOAHNKOB, CUCTEMbI YPaBHNBaHUSA NOTEHLMaNoB, coem-
HEHWe C CUCTEeMOI MOJIHMEe3aLnTbl. KOMMYTALNOHHbIX 1 3aLUTHbIX annapaTos:

p) 3aBepliakoLme UCNbITaHUSA.

YKasaHHbIl NOPSAAOK MOHTaxa OTHOCUTCA npexge Bcero k ®b cpegHeil n 60M1bLIOK MOLLHOCTH, pac-
MOJIOXEHHbIM OTAENIbHO M pasMellaeMbiM Ha 06bekTe. B ocTasibHbIX Calydasax MOHTaX MOXeT He BKIouvaTb
Kakue-nm6o onepauun, HO NocneAoBaTelbHOCTb OCTaeTCs Takoii xe.

Ecnn ®Bb (PM) uHTerpupoBaHa B KOHCTPYKLMMW, Hanpumep 3gaHuii, nocnefoBaTe/lbHOCTb MOHTaxa U
NpoBepKN TakKxe 3aBUCUT OT TOrO, Kak uHTerpuposaHa ®b (Tonbko ®M unu BMecTe ¢ APYrMMU KOMIMOHEHTaMu
®B) 1 OT MOHTaXa KOHEYHOI KOHCTPYKLUN.

Ecnn ®B fBnsieTcA HEOTbEM/IEMOI YacCTbio YCTPOCTBA, TO OHA MOHTUMPYeTCSA U NPOBepsAeTca B NPOu3-
BO/JCTBEHHbIX YC/I0BUAX BMECTe C YCTPONCTBOM.

®Bb HecTauMOHapPHbLIX (POTO3/IEKTPUYECKNX CUCTEM, KOTOPble MOTYT yCcTaHaB/WBaTbCA MoJib30BaTesiem
no Mepe Heo6X0AMMOCTUN, MOHTUPYIOTCS U MPOBEPSAIOTCA B MPOU3BOACTBEHHbIX YC0BUAX.

8.2 MoHTax annapaTtoB W YCTPOWCTB KOMMYyTaLuu

8.2.1 MOHTaX KOMMYTaLMWOHHbIX annapaToB OTK/JKYEHUS MO HArpy3Koi
AnnapaTtbl U yCTPOCTBa KOMMyTaLuu ANA pasbeAnHeHns (OTKIYEHUA Nog Harpy3koit), oTBevawolmne
TpeboBaHnAM 7.5.1, 4ONMNXKHbI 6bITb YCTAHOB/EHbI B COOTBETCTBUMU C Tabnuuel 7.

Ta6nuya 7— PasmelleHne KOMMYTAUMOHHbIX annapaToB A4/ist OTK/HOUEHWs MO Harpy3Koit

MakcumanbHoe Hanpsaxe-

Hne O6 YacTtb OB KomMyTaluuoHHble annapaTbl U ycTpoiicTBa Tpe6oBaHue
CootBeTcTBYeT Knaccy A ®oToanekTpuyeckas YcTpoiicTBa pasbeanHeHust PekomeHpyeTcAT*
(no Tabnuue A.1) Lenoyka

doToanekTpuyeckas YcTpoiicTBa pasbefuHeHus TpebyeTca

rpynna

®b Bbikntoyarens-pasbeguHnTe b TpebyeTca
CooTBeTCTBYeT Knaccy B ®dotoanekrpuyeckas YcTpoiicTBa pasbenHeHnalx PekomeHayeTcal
wm C Lienouka
(no Tabvue A.1) .

doTOo3NneKTpryeckas YcTpoiicTBa pasbeguHeHua 1* TpebyeTcs

rpynna

Bbikntoyareno-pasbegnHuTeNnb2* PekomeHpyeTca3
05} BblkntoyaTesnb-pasbeMHUTENb TpebyeTcs

1) Mpumepammn JONYCTUMbIX YCTPOICTB pasbeAnHEHNS ABNSIOTCS pasbeMHUTESb, W3B/IEKAEMbIN NaBKuiA npe-
OOXpaHuTe b, 3alyLLEeHHbIR (6e30nacHbIli NpyM CONPUKOCHOBEHUN) CMeunasibHbIi 3M1eKTPUYECKNA coeanHUTeNb Npu
YCNOBUM, YTO OHY OTBEYAOT TPebOBaHNAM HACTOSALLEro CTaHaapTa.

2* [pun ycTaHOBKe BbIK/tOYATE NA-PA3beUHNTENS OH TaKKe BbINOMHAET (OyHKUMIO pasbefyHeHus, To ecTb Tpeby-
eTcsa yCTaHOBKa TO/IbKO OfJHOTO YCTPOCTBA.

3>Ecnm B 6onblunx ®B hoTo3NeKTprUeCcKMe rpynnbl HENOCPEACTBEHHO NOAK/TIOYEHBI K BXOAAM 060pyA0BaHuUs
KOHTYpa noTpe6reHus (Hanpumep, YM3). A0/MKHbI YCTaHaBIMBATLCS BblKOYaTEIU-Pa3beMHATENN.

MpunmeyvyaHune 1— [lonyckaeTca OTCYTCTBUE BbIK/KOHATENA-pa3beanHNTENA Mexay Pb n YMN3. ecnv 3HayeHns
HanpsHKeHWst 1 Toka POTO3NEKTPUUECKOW cUCTEMbI U OB HKe NpeaenoB, YCTaHOB/EHHbIX B KOMMIEKce CTaHAapToB [4]
[ON15 3NeKTPOyCTaHOBOK AaHHOro Tuna, ecin pasbefuHuTenn ana oTknodeHns @b ycTaHoBeHb! B Apyroli yactu oto-
3/1EKTPUYECKOI CUCTEMBI UM NPUMEHSAIOTCA 3/1EKTPUYECKNE COEAVNHUTENN, KOTOPblE paccuuTaHbl Ha BbIK/OYEHWE MO,
Harpyskoi unm cHabxeHbl cpeAcTBaMu, obecneymBaroLLMMm OTCYTCTBME TOKa NPY pasbefUHEHNN COeUHUTENS.

MpumeuyaHue 2 — B DB MOXeT OTCYTCTBOBaTb BblK/lOUYaTeNb-pasbeanHuTens ®b, ecnv hoTosnekTpuyeckme
rpynnel (hoToanekTpnyeckune LeneHkn. ecnm ®b cocTonT TONLKO 13 POTOINEKTPUYECKUX LienoYek) nogxnovatotcs K YN
HenocpeaCcTBEHHO.

KomMMyTaLoHHble yCTPOCTBa, Kak 1 annapaThbl 3aluTbl OT CBEPXTOKOB (CM. 6.3.6), AO/MKHbI yCTaHaBAN-
BaTbCsl HA TOM KOHLe kabens oTkao4YaeMoli nMm Yyactn ®b. KOTOpbI anekTpuyeckn Hanbonee yganeH otT M.

MpumeyaHne 3 — [l0BOAOM B M0Jb3Y TAKOTO PasMeLLLEHUs ABIAETCA TO. YTO TOKM KOPOTKOrO 3aMblKaHus, npo-
Tekatolme B 04HON YacTn ®B. MoryT 06pa3oBbiBaThCs B Apyrux Yactax ®b. Hanpumep, ecnm ®B cOCTOMT M3 YeTbipex

50



FOCT P 56978-2016

dhoToanekTpuyeckux rpynn a, b, ¢ n d. n B hoToaNEKTPUUECKON rpynmne a BO3HNKAET KOPOTKOE 3amblkaHne, TOK KOPOTKOro
3amblkaHus, NpoTekaoLuii B kabene (hoTO3NEKTPUYECKON TPYNMbl a. OyAeT Takke BK/IYaTb CyMMY TOKOB (hOTO3/1EKTPU-
yeckux rpynn b. ¢ n d. Hanbonee ahhpekTMBHbIM MeCTOM /151 NPepbiBaHNSA TOKOB, TEKYLUMX B 3TOM Cly4yae B (hOTO3/1eK-
TpUYecKyto Tpynmy a 13 choTO3NIEKTPUUECKUX FPYNN b. ¢ 1 d. ABAAETCA TOUKa, rAe COeAMHAOTCS BCe YeTbipe (PoTo31eKTpu-
yeckue rpynnbl, TO eCTb TOT KOHeL, kabensa poTO3NEeKTPUUECKON rpynnbl a. KOTOPbI Hanbonee yaaneH ot ®M.

Ona ®Bb ¢ ANAVHHBIMM KabenbHbIMU NPOrOHaMW BHYTPY 34aHUS MOXET ObiTb YCTAHOBIEH AONONHUTE b
Hbl/i BbIK/lOUYATENb-pPa3befHNTENb NMOCTOSSHHOTO TOKa. Takoi BblKAYaTeb-pa3beAnHNTENb 06bIYHO YyCTa-
HaBnMBaeTcsa Ha kabenbHOM BBOJE B 3faHue.

B Tex cnyvasx, Korga pasbeAuHuTenn oToanekTpuyecknx rpynn yctaHoBneHsl B6ausm YN (B npsiMoii
BUAMMOCTHU N Ha yAaneHun MeHee 2 M) U kKabenu OoTO3/TIEKTPUYECKMUX TPYNN MOTYT 6biTb NOAKMAOYEHBI K Y3
HenocpefCcTBEHHO, YCTaHOBKA BbIXOAHOro kabens ®b u, cnefoBaTenbHO, BbikloyaTens-pasbesuHutens ®b
Heob6s3aTenbHa (CM., HaNpuMep, PUCYHOK 7).

MpumeuvaHne A — [0 OTKIOUYEHUS TakuxX (POTOINEKTPUHECKUX TPYNN AOSDKHbI MPUMEHSTLCA BbIK/OYaA-
TeNu-pasbeguHUTeNi.

B Tex cnyyasnx, korga ans otkntoveHuna ®b ot YD TpebyeTcsa ycTaHOBKA HECKO/IbKUX pasbeAuHuTenei
UNN BbikTloYaTeneii-pasbeguHuTeneil (CM., Hanpumep, PUCYHOK 7), OHW AOJ/DKHbI ObITh:

- cnapeHbl Tak. 4To6bl OHK cpabaTbiBas OAHOBPEMEHHO;

- CrpynnuMpoBaHbl B OAHOM MecTe, U Ha HUX A0/HKHA ObiTb YCTaHOBMEHa npeAynpexgawwas Mapku-
poBKa. yKasblBalLwas Ha He06XoAMMOCTb OJHOBPEMEHHOIO cpabaTbiBaHWUS N OTK/TIOYEHUS BCEX BbIXOA0B ANA
oTknYeHns ®b.

Tpebyemble B COOTBETCTBUM C Tabnuuen 7 ycTtpoiicTBa pasbeUHEeHNs LO/MKHbI 6biTb YCTAHOBEHbI Ha
BCEX TOKONPOBOASALLMX NPOBOAHNKAX, HE COeANHEHHbIX HEMOCPEACTBEHHO C 3eMEN.

OTK/M0YEeHMEe NONIOCOB annaparosB 1 yCTPONCTB KOMMyTaL UK, BbINOMHAKLWMX OTKIOYEHWE NOA Harpys-
KOW. AOMKHO NPOBOANTLCA OLHOBPEMEHHO, U BbiK/loYaTe M NONKCOB AO/MKHbI 6bITh CNapeHsbl.

Ha kaxAoMm npoBoAHUKE (PYHKLMOHANBLHOIO 3a3eM/IeHnsa J0/KeH ObiTb YCTAHOB/IEH NpepbiBaTesb 3a-
MblKaHMa Ha 3emsto (cM. 6.5.4).

Bbikntoyatenb-pasbeanHutens ®b (rnasHblli BblkNlOYaTeNb-pasbeguuntens ®b) gonxeH ycraHaBnu-
BaTbCs cefyloLw M 06pa3om: BbIXOAHONM Kabenb ® B nogknoyaloT K BbIBOAAM Bblk/loyaTens-pasbejuHuTens,
Ha3blBaeMblM CTOPOHOI Harpysku, KO BXo4am Bblk/itouaTens-pasbeMHUTENs NOAKIOYAOT COOTBETCTBYOLLEE
obopypoBaHue KOHTypa noTpebneHus. 9710 TpeboBaHWe CBA3aHO C HEOOGXOAMMOCTbIO o6ecneuynTb onpepe-
NIeHHOoe NoAKMNoYeHne K NOABUXHOMY U HENOABWXHOMY KOHTaKTam.

8.2.2 BbikntoyaTenb-pasbeguHuntens (oTo3nekTpuyeckoli 6arapen npu nogknwyvyeHunm ¢Gorto-
3/1leKTpuyeckoli 6atapen K ycTpoicTBY npeobpa3oBaHUs aHepruu

Ecnn ®B npucoegunHsaetca k Y3, BbI6Op BbikIOYaTens-pasbegmuntens ®b onpegensierca cnocobamu
06CcnyxunBaHna n pemoHTta YMN3. O6cnyxnsaHne n peMoHT Hebonblwunx YM3 yacto TpebyeT nssneyennsa Yra
LLe/IMKOM M3 KOHCTPYKL MKW, B KOTOPOW OHWN YCTaHOB/EHbI, U NepeMeleHnsa Y3 ¢ mecta yCcTaHOBKK, Torga kak
npu pemMoHTe 60/blWwux Y3 npoBOAUTCA 3aMeHa BHYTPEHHUX KOMNOHeHToB YT 3.

Mpu nogknoyennn @6 k YMS. obcnyxmeaHne n peMOHT KOTOPbIX MOXeT noTpeboBaTb U3B/EYEHUSA U
nepemeuiernns YM3. cnegyetT ucnonb3oBaTb OAWH U3 CNeAyOLWNX BAPUAHTOB KOHCTPYKLMM WU pasmelleHuns
BblK/lOYATENA-PA3bEANHUTENSA:

a) pacnosioXeHHbl pAaoM, U3NYeCcKn OTAENEHHbIV BblknYaTeNb-pa3beuHUTENb;

b) BblK/llOYaTENb-pa3begUHNTE b, KOTOPbLIN MEXaHUYECKM coeaunHeH ¢ YN n no3sonseT nssnekatb YN
N3 cCekuun BMecTe C BblK/toYaTenemM-pasbegmHutesieM 6e3 pucka nopaxeHusa a/1IeKTPUYECKUM TOKOM;

C) BbIK/lOYATE b-pa3beAUHNTENb, Pa3MeLLeHHbl BHYTPY Y3, npy 3TOM cpefcTBa OTK/IUYEHNS U OTCO-
efnHeHns YMD He NO3BONAKT NPOBOAUTL paboTbl NPM 3aMKHYTOM MOMOXEHWUW BblknouaTens-pasbeguHuTe-
NA. To ecTb Y3 MOXeT 6bITb OTKPLITO UAN U3BJIEYEHO TOILKO NMPU PA30MKHYTOM MOJIOXEHUN BbIKNOYATENSA-
pasbeAnHnTens;

d) BblkNtOYaTENb-pa3beANHNTENb pa3MeLleH BHyTpU YT 3. npu aToM cpefcTBa OTKNOUYEHUA U OTCoeaun-
HeHnAa YIM3 He No3BOMAIT NPOBOAUTL PaboTbl 6€3 NPpUMEeHeHUa CrneunanbHOro UHCTPYMEHTA, U Ha HUX Ha-
HeceH YeTKO BUAMMbIN Npegynpexaalwnii 3Hak unn Hagnuch «of Harpy3koii He BKIYaTbL/OTKIYATbY.

Mpu nogknoyeHnn ®B k YMD. peMOHT KOTOPbIX OCYL,eCTBNASAETCA 3aMeHOW KOMMNOHEHTOB, BblK/ItOUa-
TeNb-pasbeuHUTeNb AO/MKEH 6bITb YCTAHOB/IEH TakuM o6pa3om, 4Tobbl o6cnyxmBaHue Y3 (3ameHa 6s10-
KOB, 3aMeHa BEHTUNATOPOB, YNCTKa (hUAbTPOB U T. N.) 6bIS1I0 BO3MOXHO 6€3 prucka nopaxeHns 3NeKTpuveckum
TOKOM. Bbiknouyatenb-pasbeanHuTelb MOXeT 6biTb YCTaHOBNEH B 06wWei o6onouke ¢ YN (kopnyc, wkad,
crneynomelieHme u T. n.).
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8.3 MoHTax annapartos 3alunTbl

TpeboBaHMa K MOHTaXy annapatoB 3alnTbl OT CBEPXTOKOB npuBeaeHbl B 6.3.1. 6.3.6.
TpeboBaHMA K MOHTaXy OCTa/ibHbIX annapaTtoB 3aluTbl NPUBeAEHbl B COOTBETCTBYHOLWMUX UX NPUMEHe-
HUI0 NyHKTax pasgena 6 unu HacToswero pasgena.

8.4 MoHTax cuctem 3a3eMJ/IeHNs, ypaBHUBaAHMA NOTEHLNANOB U CUCTEMbI MOJTHNO3ALWNTbI

MoOHTaxX cuctem 3asemMsieHna U ypaBHUBaHUA NOTeHLMa 0B NPOBOAUTCA B COOTBETCTBUM C 6.6.
MoHTax cuctembl MONTHME3ALNTLI NPOBOAUTCA B COOTBETCTBUMU C 6.6. 1 6.7.

8.5 MoHTax NpoBOAKHM

8.5.1 O6ume NoNOXEeHNsA

Kabenu n npoBofa A0MXHbI 6bITb 3aKpenaeHbl TakuM 06pa3om, 4To6bl UX CBOWCTBA M TpeboBaHUA K UX
yCTaHOBKe 06ecneynmBanncb B TEYEHNE 3a8B/IEHHOTO CPOKa CNYyXObl ®B.

MpeAnoYTUTENIbHO BbIMOMIHEHNE HEMPEPLIBHOW NPOBOAKN MEXAY ABYMS COEANHAEMbIMU KOMMNOHEHTaMM
®B. B cnyyae coefuHeHus kabeneit 1 NpoBOAOB Takoe COefMHEHUE A0/HKHO 6blTh BbIMOSIHEHO C NOMOLLbIO
cneumnanbHbIX COEANHNTENbHBIX YCTPOWCTB, & NPOYHOCTHbLIE, U30NALMOHHbIE U 3/IEKTPUYECKNE XapaKTepUCTu-
KN Takoro coefMHEeHNs fO0/KHbI ObiTb HE XYXe, YEM Y HENPEPLIBHOTO Kabens (Nnposoja).

BbinonHeHve nposoakv B @6 [0/MKHO NPOBOAUTLCS Tak. YTOGbl MUHUMU3NPOBATL BEPOATHOCTbL KOPOT-
KUX 3aMblKaHWi MeXAy TOKONPOBOASLLMMU NPOBOAHUKAMMW U 3aMblKaHWIi Ha 3eMJTIO.

Heo6xoaMMoO NpoBepPsATb HAaAEXHOCTb W MPaBW/IbHOCTb MOJIIPHOCTU COEAMHEHUIA NPU MOHTaxe ANA
YMeHbLIEHUs1 pUcKa 3aMblkaHUi 1 BOSHUKHOBEHUS AYT NMPU MOHTaxe, chavye B aKcnayaTauuio, npu akcnayara-
LUumn 1 o6CcnyxuBaHuu.

Kabenu n npoeoga A0/MKHbI 6bITb 3alMEeHbl OT OCTPbIX KPOMOK KPEeN/IEHUA 1 3aLLUTHBIX KOHCTPYKLUNA.

B kauecTBe OCHOBHOTO crnoco6a KpenseHnus He cnefyeT NPUMeHATb KabesbHble CTSXKU, eCIN TOSIbKO UX
CPOK CNyX6bl He paBeH WM NpPeBbIWAET CPOK CAYX6bl @B AN NNAHOBbLIN CPOK 0GCNYXMBAHUSA.

MpumedyaHne — MeTanMueckme KabenbHbIE CTSHKKI MOTYT MMETb OCTPble KPOMKM, KOTOPbIE MOJ, BO3AeiicTBY-
€M BEeTpa Co BPEMeHeM MOryT NoBpeauTh kabesb (MPoBoga).

Oco60e BHUMaHWe cnepyeT yaenaTb 3alWute NpoOBOAKM OT BHELIHUX BO3AENCTBUNA.

Kabenu n nposoga AO/KHbI O6bITb 3aKpensieHbl Tak. YTO6bl OHW He nojBeprasnucb ycTasoCTHOMY BO3-
[ecTBUIO BETPa WM CHera.

YT06bl 3HAYEHMNE NepeHanpsaXeHns CBOAMIOCH K MUHUMYMY, BCE COEAUHEHUS, B TOM YMC/e COeAUHEHUSR
annapaTtoB 3alWuTbl, J0/DKHbI OCYLLECTBASTLCA NPOBOAHNKAMU MUHUMaNbHO BO3MOXHOW AANHBI.

Mpoknaaka ANVMHHBLIX Kabeneli (Hanpumep, BbIXOAHOrO kabena ®b AnnHo 6onee 50 M) AO/KHA ObITh
ocylecTB/ieHa O4HUM 13 CNOCO60B:

- B 3@3eMJ/IEHHbIX MeTa/lImyecknx Tpybax, rmbkux pykasax unm kopobax;

- B 3em/e (C npuMeHeHneM HeobXoANMOl MexaHUYeckon 3alnTsl);

- C MexaHuuyeckoli 3alunTon, Takke obecneynBatoLLeil akpaHupoBaHue.

Takasa npoknagka AIMHHbIX Kabenei obecneynBaeT akpaHMpoBaHue kabesneli OT MHAYLMPOBAHHbIX Ne-
peHanpshkeHnit 1 NpenATCTBYeT pacnpoCTpaHEeHWI0 VMMY/bCHbIX NepeHanpshkeHnit 6narogaps yBeanvyeHuo
MHAYKTUBHOCTU. Mpu Takoi npoknagke A0/MKHbI 6bITb MPUHATLI MEPbI 4N ApeHaxa yepe3 BoA0COPOCHl BOAbI,
KoTOpas MOXeT nonacTtb WX CKOHAEHCMpoBaTbCA B Tpyb6ax wuim xenobax.

Ecnv npoknagka AAWHHbIX kabeneli He ocywecTB/eHa O4HUM U3 yKas3aHHbIX CNOCO60B, OHW [O/MKHbI
6bITb CHabXeHbl Y3UT.

MoHTax nposofkn ®B fo/mKeH oTBeyaTb TpeboBaHMAM HACTOALWEro ctaHgapTa v TpeboBaHUAM Bbl-
NOJSIHEHNA NPOBOAKN, YCTAHOBJIEHHLIM B [3] 1 KOMN/IEKCE CTaHAapTOB [4]. NN BbINOSIHEHNE MPOBOAKNA [O/IKHO
NpPoBOAUTLCA B COOTBETCTBUM C peKOMeHAaunsamMmun n3rotosuteneli. BelnonHeHne NpoBOAKN AO/KHO OTBEYaTb
Hanbosiee XecTKOMY BapuaHTy TpeboBaHuii.

8.5.2 MeTnn npoBoAku

Bce npoBoga n kabenn B ®Bb f0/KHbI 6bITb NPONOXeHbl 6e3 o6pa3oBaHMa neTesnb, 4TO6bLI naowanb
KOHTYPOB 6bl/1a HaVMeHbLUEN.

TokonpoBogsiwme kabenu (Nposoja) cnegyet yctaHaBInBaTh Takum 06pasom, 4To6bl NOMOXKUTENbHbIE
N oTpuuaTenbHble kabenu 6bINN yNOXeHbl NapannesnibHO N HaXoOAUNUCL B CBA3Ke 6e3 ob6pa3oBaHUA neTtesb.
Mpumep ycTaHOBKM nokasaH Ha pucyHke 13. laHHoe TpeboBaHvWe HEOOXOAMMO B TOM YUC/e AN CHUXKEHUSA
BE/INYMNH NepeHanpsXeHus, Bbi3blBaeMbIX FPO30BbIMU paspsgamu.
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Tpe6oBaHue ycTaHOBKM kabeneii 1 NPOBOAOB B CBA3KE TaKKe pacnpocTpaHaeTcs Ha BCe 3a3emnsiolme
NPOBOAHWKN, NPOBOAHUKA CUCTEMbI YpaBHUBAHUSA NOTEHLMUANOB. OHU JO/DKHbLI 6bITh NPOMIOXKEHLI KAK MOXHO
61MKe K MONOXUTENbHOMY 1 OTPULATENIbHOMY TOKONPOBOAAWMM Kabensam (MpoBogam), 1 Mexay HUMK u To-
KONPOBOAALLMMU NPOBOAHMKAMMU JOMKHO 6bITb 06€CNeyYeHo BbICOKOE CONPOTUBEHME.

PucyHok 13— Mprmep npoknagky NpoBoAky hOTO3/IEKTPUUECKON Lenoyku
C HaMMeHbLLEel NIoWaabo KOHTYpa

8.5.3 MoHTaxX NpoBOAKN (POTOINEKTPUUYECKNX LLenoyek

Mpumep MOHTaxa NPoBOAKN (DOTOINEKTPUYECKON LenoYkn nokasaH Ha pucyHke 13.

B Tex cnyyasx, korga nposogka hoTo3aNeKTpMUYeckmx Lenoyek mexay ®M He 3awuuieHa kopobom, Tpy-
60l NN NHON 060N10YKOI, B AONONHEHNE K 06 MM TpeboBaHMAM K npoBoake ®M oHa J0/HKHA COOTBETCTBO-
BaTb cfeaylwmum TpeboBaHnAM:

- kabenu foMKHbl 6bITb 3aliULLLEHbI OT MEXaHNYECKNX NOBPEXAEHWNNA:

- kabenu BO BBOAAX AO0/KHbI ObITb 3aXaTbl TakuMm o06pa3omM, 4Tobbl NpefoOTBPaTUTh BbICBOGOXAEHME
NPOBOAHWKOB U3 COEAUHEHMNA N YMEHbLLINTL BO3HMKAKOLLEE HATSXEHMNE.

8.5.4 MOHTaX NPOBOAHWNKOB B COEANHUTENbHbIX KOPO6GKax

Mpu coefMHEHUN NPOBOAKN B COEAUNHUTENbHBIX KOPOBKax [0/KHbI 6bITb BbINOSIHEHBI CNefyoLlimne Tpe-
60BaHuA:

- Mpun BBOAE B COEAMHUTENbBHYIO KOPOOKY Kabenen n NpoBOAOB, KOTOPblIE NPO/IOXEHbI HE B 3aLUTHbIX
KOHCTPYKLMSX (KOpo6, Tpy6a, meTan/invyecknii pykas u T. n.), TpebyeTca ycTaHOBKa BBOAHbIX YCTPOWCTB, 06e-
CcneymBalLLMX CHATME HaTsXeHua (Hanpumep, CasibHUKOB C BTY/IKOW, kabenbHbiXx BBOAOB). Mcnonb3oBaHue
TakMx BBOLHbIX YCTPOWCTB NpefoTBpallaeT paccoejuHeHne NpoBOAHNKOB B COeANHUTENbHON KOpobKe.

- Mpy NnpuMeHeHUn BBOAHbIX YCTPOWCTB UX YCTAHOBKA He A0/XHA HapylwaTb cTeneHb 3awuTbl (IP) kop-
nyca coeguMHUTENIbHOW KOPOGKH.

MpumeuyaHne — BoO BCex cnyyasx BEPOATHOCTU KOHAEHCAUUW BOLbl BHYTPU COEAMHUTENbHBIX KOPOOOK He-

06X0MMO NPUHATL MepPbI A48 CTOKA Hakan/mBarLLeics Bogpl.
- B ®b ¢ makcMmanbHbIM Hanps)XeHuem, cooTBeTCTBYWLWMM knaccam B n C (cm. Tabnuuya A.1 npu-
noxeHusa A), B cnyvasnx, korga nw6oii obpatHblii NPOBOAHUK (CM. Nnpumep Ha pucyHke 13) npoxoauT yepes
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KOMMYTaUWOHHbIE W/MAN coefuHUTEeNbHble KOPOO6KM, Takoil o6paTHblii(e) MPpOBOAHUK(M) AO/MKEH(HbI) 6biTb
BbINO/IHEH(bl) Kabenem ¢ ABOIHON n3onaunen, n ata ABoiiHaa M3onaunsa Ao/mkHa 6bITb 0683aTeNbHON No Bcel
ANVHEe NPOBOAHUKA, B TOM YMC/e B KOMMYTALMOHHbIX U COeAUHUTENbHbIX KOPobkax (To ecTb 3TO TpeboBaHue
[OJ/KHO 6bITb CO6MI04EHO BO BCEX COEAMNHEHUSAX).

- Mpwv BBOAE B COEAUHUTENBHY KOPOGKY MPOBOAHNKOB OT HECKO/IbKUX (DOTO3/TEKTPUYECKMX TPYNN Uu
hOTO3NEKTPUUYECKUX LLeNoYeK OHN JO/KHbI 6bITb CTPYNMNPOBaHbI UM MapKMpOBaHbl MONAPHO Tak. YTO6bI No-
NOXWUTenNbHble 1 OTpULaTesibHble MPOBOAHMKN OAHOW Lenun 6bl/1n Nerko oTANYMMbI OT APYTrux nap.

- AnA ymeHblUeHUs BEPOATHOCTU BO3HWKHOBEHUS AYTU MeXAy NPOBOAHUKAMU B COEAUHUTESIbHbIX KO-

pobkax Be3ge, r4e BO3MOXHO, A0/DKHO 6biTb BbIMOMHEHO pa3fefieHne NoN0XUTENbHbIX U OTPULaTeNbHbIX MPo-
BOJHUKOB.

9 MapkumpoBka

9.1 O6WMe NooXeHUs

Ha kaxfomM KoMnoHeHTe ®B fosmkHa 6bITb HECMbIBaemas, yetkasa u pasbopymsas Mapkuposka U3roto-
BUTENSA B COOTBETCTBUM C TPEOGOBAHUAMM, YCTAHOB/IEHHbIMU CTaHAApTaMun A8 KOHKPETHOro 060pyAoBaHus,
cofepxalas Kak MUHUMYM:

HaumeHoBaHWe AN TOBapHbI 3HaK Npon3BOAUTENS;

- TUN WX HOMEP MOAEeNu;

CepuiiHbIn HoMep.

NONAPHOCTb KIEMM W/ NPOBOLOB (A0NYCTUMO LBETOBOE 0603HaYeHNe);

Kknacc anekTpoo6opyanosaHus B cootsetcteum ¢ FOCTIEC 61140 (npu Hanuuum).

Takxe Bce KOMMNOHEHTbl ®B 1 ®Bb B LUeNoM A0/MKHbI ObITb CHabXeHbl MapkKUPOBKOW B COOTBETCTBUM C
Tpe6oBaHNAMY HaCTOSLWEro cTaHAapTa, CTaHAapTOB Ha yCTPOicTBa, NPOBOAKY (DOTO3/TIEKTPUUECKUX CUCTEM,
TpeboBaHUAMN KoMnaekca ctaHgapToB [4] n {3]. MapknpoBka A0/XHa OblTb BbINOSIHEHA HA PYCCKOM A3bIKe,
C MCnonb3oBaHWeM POCCUICKMX 3anpeliallwmx n npeaynpexaarlinx 3HakoB U Hagnucein. flonyckaetcs uc-
nosib30BaHMe NaTUHCKMX B6YKB 1 aHTIMIACKUX C/I0B, €C/IN 3TO CTaHA4apTM30BaHHble, 06LLeNPUHATBIE, MOHATHbIE
0603HavYeHns, HanpuMmep Umax.

Ha mMapkupoBke M B AOKyMeHTauunm ob0o3HavyeHWe napameTpoB AO/HKHO COOTBETCTBOBaTb pa3sgeny 5.
Mpwu n3rotosneHnn ®b ana skcnayataunn 3a pybexom gonyckaetcss o603HayeHne B COOTBETCTBUN CO CTaH-
paptamun MOK.

9.2 TpeboBaHMA K 3HaKam

Bce 3Haku, yctaHaBnnBaemble B ®b. fO/KHbI OTBEYaTh C/eAyloWwnuM TpeboBaHuam:

- cooteetcTBoBath [OCT P 12.4.026 n gpyroii HOpMaTMBHOI JOKYMeHTaLuK;

- 6bITb YETKUMMN U HECMbIBAEMbIMU;

- 6bITb PA3/INYNMbLIMUN C PACCTOAHNA He MeHee 0.8 M. eC/iM NHOe He YCTaHOB/IEHO B APYrUX HOPMaTUB-
HbIX JOKYMEHTax:

- 6bITb YCTAHOB/IEHbI B Hanbosiee 3ameTHOM 1 o6pauatlleM Ha cebss BHUMaHne MecTe, eC/in HeT cne-
unanbHbiX TpeboBaHWUA 415 KOHKPETHOTO KOMMOHEHTA,;

- 6bITb M3rOTOB/IEHbI U 3aKpenaeHbl TakuM 06pasoM, YTO6bl UX YNTAEMOCTb COXPaHsANach Ha NPoTsaxXe-
HWUW BCEro cpoka cnyx6bl TOro KOMNoHeHTa ®6. Ha KOTOPOM OHU YCTaHOBJ/1EHbI;

- oTBeyaTb Tpe6oBaHNAM 3IPTOHOMMUKN;

- 6bITb NOHATHLIMU 06CAYXUBAIOLLEMY MEPCOHANY U UHBbIM INLLAM, KOTOPblE MOTYyT NPOBOAUTL OCMOTP U
pab6oTbl ¢ 6. B TOM uncne co6¢cTBeHHUKY ®b B yacTu, BXoAsLLEN B €r0 KOMNETEHLMIO:

- COOTBETCTBOBATL TPe6OBAHUSAM K NOXapHOI MHopMaLmu.

Mpumepbl 3HaKOB NpuBefeHbl B NpuioxeHun F.

9.3 O603HauYeHne GOTOINEKTPUUYECKON BaTapen

B uenax obecneyeHnsa 6e3onacHOCTV MepcoHana pasfnyHbiX CAyx6 (ob6cnyxusarowero nepcoHana,
onepaTopoB, MHCNEKTOPOB, TEXHWKOB pacnpefennTesibHbiX ceTeli 06 ero HasHa4yeHns, cnyx6 6bicTporo pe-
arpoBaHUA U T. M.) BAXHO NpefynpeAnTb UX O HAIMUUKN Ha 06bekTe, Hanpumep 34aHnn, PoTo3NeKTpuYeckoi
6artapen.

3Hak, aHanornyHblii NpuBeAEeHHOMY Ha pucyHke F.1, fo/mkeH 6biTb YCTAHOB/IEH:

- B MecTe pa3melieHnsa ®b;
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- B MeCTO YCTAHOBKM W CHATUSA NoKasaHwWii n3MepuTenbHbiX NpubopoB (B TOM u4ucne cyeTuymka), B
MecTe YyCTaHOBKM MaHesin UHAWKauuuM M/Mnm ynpasneHusi, ecim OH yCTaHOBJ/IEH Ha PaccTOsHUM OT MecTa
ycTtaHoBku ®b.

- B MeCTe pasMelleHUs o6opyAoBaHMA KOHTypa notTpebneHns poTo31eKTPUYecKkoli cucTeMbl Nan pac-
npefennTenbHOro WNUTa, K KOTOpbIM NoABeAeHO nuTaHue ot YI3;

- BO BCeX TOYKax OTK/MOYEHUSA BCEX UCTOUYHUKOB NMUTaHUSA.

Ha mecTe ycTaHOBKM ®B gonxHa 6bITh pasmelleHa MHCTPYKLMA 0 cnocobax aBapuintHOro oTK/IYeHNS.

Ha mecTe yctaHOBKM ®B f0/1KHa ObiTb pasmelleHa sneKkTpuyeckass MOHTaxHas cxema.

9.4 MapkmpoBKa pOTO3N1EKTPUUECKUX MoAyel

Ha ®M pgosmkHa 6bITb MapkupoBKa M3roToBUTeNs, COOTBETCTBYOWasa TpeboBaHnsam 7.2.

Ana ®M ¢ HanpsXXeHueM Xon0CcToro xoaa Bbiwe 50 B n/unm ®M. paccunTaHHbIX HA MakCMManbHOe Ha-
npshxeHne hoTO3NEKTPUYECKON cuctembl Bbile 50 B. 0653aTeNbHO Hannyne 3Haka [Hanpumep, NokasaHHOro
Ha pucyHke F.3 a)], npeaynpexatoL,ero 0 pucke nopaxeHusa aneKkTpuyeckMM TOKOM, CO CTOPOHbLI npucoean-
HEeHWS BHeLWHNX Kabenel (NpoBOAOB) HA CaMOM BUAHOM MecTe.

Ha KOMMYyTauMOHHbIX KOpoGKax [Ao/mkHa 6bITb MapkupoBka B cooTBetcTBuM ¢ FOCT P 56981
(M3K 62790:2014).

9.5 MapknpoBka COeNHUTENbHbIX KOPOBHOK

Ha coepuHuTensbHbix Kopobkax ®B. hOTOINEKTPUYECKUX Lienoyek U POTOINEKTPUYECKUX TPYNN AO/IKEH
6bITb YCTAHOB/IEH NpeaynpexaatoLnii 3Hak, aHaorMYHbI NpuBefeHHOMY Ha pucyHke F.2 «ConHevHas ycta-
HOBKa. MMOCTOSAHHbIN TOK». Ha coefunHUTEeNbHbIX KOpobKax AO/MKeH ObiTb YCTAHOBMEH NpeaynpexaaLmnii 3Hak
«[og HanpshxeHneM Mpu ocBeLLeHnn» nmnu, Hanpumep. «CToi! HanpsixeHune» [cM. pucyHokn F.3 ¢c) n F.3 d)J.

9.6 MapknpoBka annapaToB 1M YCTPONCTB KOMMyTaLuu

9.6.1 O6wme nonoxeHns

Ha Bce annapartbl 1 ycTpoiicTBa KOMMyTauUUN [O/MKHO GbiTb HAHECEHO GYKBEHHOEe n/unu undposoe 060-
3HayeHue, cooTBeTCTBylLee 0603HAYEHN0 faHHOro annaparta/ycTpoiicTBa Ha 06Leil MOHTaXHON cxeme,
3anekTpmyecknx cxemax ®b n PoToaNeKTpUYeckoin cucTemsl.

Ha anmapaTtax u ycTpoiicTBax KOMMyTauuu n BCex COeAuHeHuax kabenein (NpoBofoB) fO/MKEH ObiTb
yCTaHOBNEH npeaynpexajanolwmnii 3Hak «Mof HanpsHkeHnem npu ocBeleHuu» u/mnn. Hanpumep, «Ctolii! Ha-
npsxeHne» [pucyHkn F.3 c) n F.3 d) COOTBETCTBEHHO].

MonoxeHns «Bkn.» n «OTKA.» AO/MKHbI 6bITb ACHO 0603HaYeHbl Ha BCeX amnaparax W ycTpoicTBax
KOMMyTaumnm.

Ha annapaTax u ycTpoicTBax KOMMyTaLWK, HEe pacCUMTaHHbIX Ha OTK/IOYEHUEe Noj Harpyskoi (Hanpu-
Mep, pasbemMax, npefgHasHayeHHbIX TO/IbKO 418 MOHTaxa ®M Ha mMecTe yCTaHOBKW), [O/DKEH 6blTb YCTAHOB-
neH 3Hak «log HanpshkeHnem! He pasbegnHATb» (CM. pUcyHoK F.4) nnn 3Hak «log Harpyskoi He BkaouyaTb/
oTKA4YaTb» [CM. pucyHok F.3 b)].

9.6.2 Bblknoyatenb — pasbeguHuTenb POTO3NEKTPUYECKOW GaTapen

Bbikntoyatenb — pasbefuHutens ®b fonxeH 6bITb 0603HAYE€H 3HAKOM, PaCMnO/IOXKEHHbIM B 3aMETHOM
MecTe pAafoM C BblkilyaTeneMm-pasbejuHutenem (npumep 3Haka cm. pucyHok F.5).

B Tex cnyyasix, korga ansa otkntdeHns @b o1 YN TpebyeTcs ycTaHOBKA HECKOMbKUX pa3beAnHnTenei
Unu BbiKNloYaTeneli-pasbeuHNTENEN, Ha HUX JO/MKHa ObliTb yCTaHOBNEHa npeAynpexjalolias Mapkuposka,
yKasblBawuliaa Ha Heob6xoANMMOCTb OLHOBPEMEHHOro cpabaTbiBaHUA W OTKIOYEHWS BCEX BbIXOAOB ANS OT-
KnoveHna ¢b.

Ecnun K KOHTYpy noTpeb6aeHna NoAKAIYEHO HECKObKO OTAEeNbHbIX @B U. COOTBETCTBEHHO, MCNOMb3YeT-
CS HECKONbKO pasbegnHuTeneit unn Bolknyateneii-pasbegmHuteneil, 4Na KOTOPbIX cnapeHHoe cpabaTbiBa-
HUe He NpegycMOTPeHo, Ao/kHa ObiTb YCTAHOB/IEHA MapKMpoBKa, npegynpexajarnllas 0 Hauynum Heckosb-
KX (hOTOINEKTPUYECKUX UCTOYHUKOB NOCTOSSHHOrO TOKa, OTK/AOYaeMblX N0 OTAENIbHOCTU, U HEOO6X0AUMOCTHU
OTK/II0UYEHUNSI BCEX pasbefuHuTenein unu BolkavaTeneli-pasbegnHutenein ona 6esonacHoil paboTtbl ¢ b u
0TCOeAMHEeHNA 060pyA0BaAHNSA.

9.7 MapknpoBKa NpoBOAKHK

MapknpoBKa NpPOBOAKM SIBNSIETCA 0653aTeNbHON U BbINOIHAETCA B 3aBUCUMOCTM OT (PYHKLUIA KOHKpeT-
HbIX NPOBOAHMUKOB.
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Bcsa npoBogka @b gonxHa 6biTb CHaGXeHa YeTKOW M HECMbIBAEMOU MapKMpPOBKOIA.

MapkupoBka npoBofkn B @B fo/mkHa 6bITb BbINOMHEHA OAHUM U3 CeAyLWwnx cnocobos:

1) MmapKkuMpoBKa Ao0/MKHa 6bITb HAHECEHA HENOCPeACTBEHHO Ha kabenb (NMpoBoA) M GbiTb YETKON U He-
CMbIBAeMOW;

2) Npu OTCYTCTBUM YeTKOV MapKUPOBKW, HAHECEHHOW HenocpeAcTBEHHO Ha kabenb (NMpoBOA), Mapku-
poOBKa J0/KHA ObITb BbINMOMIHEHA /IETKO Pa3/IMYUMbIMU LBETHBIMU SIP/IbIKAMW C HAAMUCbIO, aHAIOTUYHOW Npu-
BeAeHHOI Ha pucyHke F.2 «ConHeyHasa ycTaHoBKa. MOCTOAHHbIW TOK». AP/bIKM AO/KHbI pasmellaTbCsa C UH-
TepBasiom He 6osiee 5 M B HOpMasbHbIX YCNOBUAX UK C UHTEpPBAZoM He 6onee 10 M Ha NporoHax ¢ NPsAMoit
BUANMOCTbIO OT Ap/blKa [0 APNbIKA;

3) npu ycTaHOoBKe Kabensa B kopobax, Tpybax v T. N. MapKnupoBKa fo/KHa OblTb 3aKpenseHa Ha BHelHel
NOBEPXHOCTU 3aLUTHbIX KOHCTPYKUUIA C MHTepBanamun He 6onee 5 m.

Mpu BBOAE B COEAUHUTENIbHYIO KOPOOKY MPOBOAHUKOB OT HECKOJIbKUX (DOTO3NEKTPUYECKUX TPynn uam
(hOTOINEKTPUYECKMX LLenoYek OHU AO0/XHbI ObITb CTPYNNUPOBaHbLI UMW MPOMAapPKMPOBaHbl NONAPHO Tak, YTOObI
NONOXUTENbHbIE N OTpULLATENbHbIE NPOBOAHNKN OAHONM Lenu 6bliv Nerko OTANYMMbI OT APYruX nap.

LiBeTHaA Mapkuposka TOKONPOBOAALWMNX NPOBOAHUKOB, 06A3aTeNnbHas A1 CUCTEM NOCTOAHHOIO TOKa B
cooTBeTCcTBMM ¢ M3K 60445:2010 [18], 4ns hoTO3NEKTPUYECKUX CUCTEM He TpebyeTcs.

MpumeyaHne — [1a NOBbILIEHNS CTOWKOCTM K Y®-n3nyyeHunto hoToanekTpuyecke kabenn 06bI4HO UMET
YepHblii LBeT.

MpoBoga W kabenn pasnMYHOro TUMa AOJ/DKHbI UMETb pas3Hylo, JIerko OT/IMYMMYI0 MapkUpOBKY (Hanpu-
Mep. C NOMOLLbI0 pa3HbiX APSLIKOB WAV NPUMEHEHNS Kabenei pasHoro uBseTa).

9.8 MapkupoBKa cUCTeM 3a3eM/IeHUsA, ypaBHUBAHUA NOTEHLNANOB U MOJTHNE3ALLNTDI

MapkupoBka NPOBOAHUKOB 3a3eMfieHWs A0/KHAa oTBevaTb TpeboBaHum 9.7, a Takke Tpeb6oBaHUAM,
yctaHoBneHHbiM B TOCTP 50571.5.54 u [3]. MecTa npucoeanHeHNs 3a3eMNAI0LWMNX NPOBOAHUKOB, 31€MEHTbI
cUCTEeM 3a3eMIeHNst JO0/KHbI 6bITb 0603HAYEHbI CUMBOJIOM

10 AdokymeHTauusa

10.1 O6wme nonoxeHnsa

KoMnnekT fokyMeHTOB Ha ®B f0MXeH 6bITb COCTABNEH Ha PYCCKOM S3blke U BKIOYATb:

- HasBaHWe, KOHTaKTHOe Nuuo, TenedoH, agpec/aNnekTPOHHbIN agpec opraHn3aunn, BbINONHABLUENR 13-
roTOB/IEHME. NPOEKTUPOBaHME U MOHTaxX ®b (ecnu NpoekTUPOBaHWE M MOHTAX BbINOJIHAMIA HE Ta Xe opra-
HU3auma. KoTopas BbINOMHAMA U3rOTOB/IEHWE, NPOEKTUPOBAHWE NN MOHTaX (DOTO3NEKTPUYECKOW CUCTEMDI).
Ecnu 3a n3rotosneHve, NnpoekTuposaHue unn moHtax ®b oTBeyaeT 601ee 0AHOWN opraHusaunn, To JOMKHA
6bITb NpUBeEHA yka3aHHaa MHPopMaLMs 0 KaxAo opraHmsanmm ¢ onnucaHMeM CTeMeHn ee yyacTus:

- TexHu4yeckune xapaktepuctukun ®b. BkOUYaa 3HaAYEHNUS BbIXOAHbIX NapameTpoB ®b. ykasaHHbIX B 5.3;
3HayeHus 6a3oBbix NapameTpoB @6 (cM. 5.1) 1 napameTpoB POTOITEKTPUUECKUX KOMMNOHEHTOB (CM. 5.2):
- PYKOBOZACTBO MO 3KCnayatauunmu:
nepeyeHb KOMMNOHEHTOB ®b;

No/sIHble KOMNEKTbl OKYMEHTOB A/19 BCEX KOMMNOHEHTOB, NpeAoCcTaBsieMble U3roTOBUTENAMU KOMMO-

HEHTOB:
- nacnopTa ¥ TEXHWYECKYI0 AOKYMEHTaLMIO;
- cepTuduKkaTbl:
- rTapaHTuiiHble AOKYMEHTbI, BKIYalLWmMe B TOM Yucie gaTy Hayana rapaHTun U rapaHTUiiHbIR
CpoK;

- NOJIHbI/E KOMMJIEKT CXeM U yepTexeil ®B (3/1eKTPUUECKY0 MOHTaXHYI0 CXEMY U [pyrue CXembl, Ha-
npvMep. Cxemy nocnegoBaTesibHO-MapasnnesnbHblX coeguHeHnii PM. cxemy pasMeLLeHnss n opveHTauun ®M.
PYHKLMOHANbHYO CXeMy, CXeMY NMPOBOAKM U pa3melieHns @M n komnoHeHToB ®B. yepTexu u cneymdukaymm
KOHCTPYKLWIA, HANpUmMep MOHTaXHbIX KOHCTPYKLMIA, N CXEMbl UX YCTAHOBKM U T. 4.);

- flaHHble 0 cucTemMax 3a3eM/IeHNs M ypaBHUBAHUNA NOTEHLMAI0B, MOJSTHNE3aLWnTbl U/MAN UHCTPYKLMUK NO
3a3eM/IeHNI0, ypaBHUBAHUIO NOTEHLMANOB U MOMTHMe3awuTe (Mpu Heo6XoaMMOCTH):

- AOKYMEHTbI O /1I06bIX BO3MOXHbIX NOKPLITUAX W T. M. UAW FapaHTUX 3alnTbl OT NOTOAHbLIX YC/O0BUA.

- TpeboBaHMA K KOMNOHEHTaM KOHTypa noTpebieHns (hoTOINEeKTPUYECKOM CUCTEMBI (€C/TN YCTAHOB/EHbI);

- WHCTPYKLMA NO MOHTaxXYy;
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- nepeyeHb HEOOGXOAUMbBIX ANA MOHTaXa WHCTPYMEHTOB 1 060pyA0BaHUS:

- MHCTPYKUMM NO NPOBELEHUI0 UCMNbITAHWI NPU MOHTaXe, NPMEeMO-CAATOUYHbIX, MPOBEPOUHbIX U Nepuno-
ONYECKMX NCMbITAHWA, BKIOUYAs BCe COOTBETCTBYIOLWME MeCcTa MPOBEPOK U NCMbITaTe IbHble NpoLeaypbl, BKIO-
yawluime no kpaiHein mepe:

- U3MEPEHUSA BbIXOAHLIX NapameTpoB hOTOINEKTPUYECKMUX KOMNOHEHTOB U OB B Lenowm;
- NpoBepKy paboTtocnocobHocTn Pb;
- M3MEpPEHUA NafeHna HanpsXXeHns ANa onpejeneHns cooTBeTCTBMUA TpeboBaHNAM K MakCcMManb-

HO [OMYCTUMOMY NafleHno HanpshXeHUs;

- MPOBEPKY L,e/IOCTHOCTU KOHTYpa 3a3eM/IeHUs;

- pe3ynbTaTbl, MPOTOKO/bI U LOKYMEHTbI BCEX UCNbITAHW U NPOBEPOK, HAYMHAasA OT UCNbITAHNA NPU MOH-
Taxe. TUNOBbIX UCMbITAHWI U NPUEMO-CAATOUHbIX UCNbITAHWIA;

- nepeuyeHb 3anacHbIX YyacTeii:

- AaHHble 0 BO3MOXHOCTW MPOBEAEHUSA NI0ObLIX CTPOUTENbHBIX U WHbIX CTOPOHHUX PaboT, KOTOpble MOryT
okasatb BnusHue Ha @B (HanpumMep, paboTbl Ha Kpbille, UCMOb30BaHNE 3EM/IN NOA KOHCTPYKUMAMU ¢ ®M 1 T. n.);

- TpeboBaHus K kBanudukaLmm o6CcnyxXnBaloLLLero nepcoHana;

- yKasaHue Ha MecTOMoJIoXEeHNe npeaynpexaarlinx 3HakoB U Haanuce;

- [laHHble 0 CPOKe CNyXObl;

- rapaHTuiiHble JO0KYMeHTbl;

- WHCTPYKLMIO NO BbIBOAY M3 aKCNayaTauum u yTunmsayuu.

Bcsi Heob6xoaumas MHopMalma no ycTtaHoBKe, DYHKLMOHUPOBAHUIO U 0GCNYXUBAHUIO U T. N. JO/KHA
6bITb HEMOCPEACTBEHHO BK/Il0OYEHA B COOTBETCTBYIOLME AOKYMEHTbI 6€3 CChI/IOK Ha cneyudukaunum nsgenui
NN MHCTPYKL MW U3roTOBUTENEl OTAE/bHbIX KOMNOHEHTOB, faXe eC/i OHW BK/IOYEHbI B NOCTaBKY.

Ecnn ®B BkMoYaeT KOMMOHEHTHI, cneunanbHo pa3paboTaHHble W U3rOTOBMIEHHbIE ANs AaHHOW ®b, B
[OKyMeHTauun ®b fosmkeH 6biTb OTAENbHbIA CMNCOK TAKUWX KOMMNOHEHTOB, @ TakXe AOKYMEeHTbl, NoATBEpXAa-
Iowmne X NPpUrofHOCTb ANA UCMOb30BaHNSA, Pe3ynbTaTbl UCMbITAHWI U rapaHTUN U3rOTOBUTENS.

MpumeuyaHne 1— ECnM JOKYMEHTbI COCTABMSIOTCSA Cpasy Ha (hOTOI/IEKTPUYECKYIO CUCTEMY B LIE/IOM, B TOM
unucne ecnu cucTema npeacTasnsieT coboii (ABNSETCA YacTblo) YCTPOICTBA, BbINOMHSIOWETO ApYyrue (PyHKUMK, TO yKa-
3aHHble JOKYMEHTbl W AaHHble MOTYT BXOAUTb TOJIbKO B COCTaB 06beAUHEHHO SOKYMEHTaLMM Ha (DOTO3NEKTPUYECKYIO
cucTemy.

MpumeyaHue 2— [Ins HeGoMblUMX ®B, aKCNNyaTauus KOTOPbIX He TPebyeT NOCTOSIHHOTO NPUCYTCTBUS KBa/IU-
(h1LMPOBAHHOMO 0GCNYXMBAIOLLErO NepcoHasa, CoCTaBNseTCs OTAEIbHOE COKpALLeHHOe PYKOBOZACTBO MO 3KCryaTauum,
BK/TlOYAtOLLEE HEOBXOAMMbIE AaHHbIE W3 JOKYMEHTOB, NEPeUMC/IEHHbIX B HACTOSILLEM nogpasaene. B Takom pykoBOACTBe
[LO/DKHO BbITb YETKO YKa3aHO, Kakue NpoLeaypbl 3anpeLiaeTcs NpoBoAUTL 6e3 COOTBETCTBYIOLLE! KBa/MhUKaLmy.

MpumedyaHue 3 — B 3aBUCUMOCTM OT MOLLHOCTM, KOHCTPYKUUU W UCMONHEHNUs OB AOKYMEHTALMS MOXET He
BK/1OUATb YaCTb U3 yKa3aHHbIX CXEM, HanpuMep, cxemy(bl) pasMelleHnst U opueHTaummn ®b Ans nepeHocHbIX ®6 1 T. n.

10.2 PykoBOACTBO MO 3kcnayatauuu

PyKoBOACTBO Mo 3akcnayaTaluum OKHO BKIKOYATb.
nopsjo0K HOPManbHOro PyHKUMOHNpPOBaHNA DB:
MHCTPYKUUIO No 6e3onacHoil akcnayartaunn ob;
pekomeHayeMmble rpacdhukn o6cnyxuanusa @B (B Tom yncnie unctkn ®M);
MNHCTPYKLMIO MO TEXHUYECKOMY 06CTYXMBAHUIO.
WHCTPYKLUIO MO 3aMeHe KOMMOHEHTOB;
CMUCOK MHCTPYMEHTOB, NpUcnocobieHnii 1 MaTepunanos, MCNOMb3yEMbIX NPU 06CNYXMNBAHUN;
PYKOBOZACTBO MO BbISAB/IEHWIO HEUCMPaBHOCTEl, pacnpocTpaHsaioLWeecs Ha Bce KOMMNOHEHTbl ®B;
- WHCTPYKLMIO NO YCTPAHEHUD HeUCcnpaBHOCTER:
nopsi,oK aBapuintHOro OTK/IOYEHNS;
MHCTPYKLUMIO NO paboTe B aBapuiiHbix cuTyauusax, B TOM YUC/e Mepbl 3aluTbl 1 NOPAA0K paboTbl NoA
HanpsxeHneM.

B pyKOBOZCTBO MO BbISIB/IEHWIO HEUCNPABHOCTEW M MHCTPYKLMIO MO YCTPAHEHWNI0O HEUCNPABHOCTEN [OMX-
Hbl 6bITb BK/TIOYEHbI MpOLEeAYypbl ANArHOCTUKA U PEMOHTA, KOTOPble MOTYT GbiTb BbINOIHEHbI U3rOTOBUTENAMMU
KOMMOHEHTOB 1 n3rotoButesieM ®b. [lo/HKHO 6bITh HETKO pasrpaHNyYeHo 1 ykasaHo, Kakne npouenypbl A0/KHbI
BbINONIHATHLCA TO/IbKO M3rOTOBUTENSIMU KOMMOHEHTOB, TOJIbKO M3rotoButesnieM ®6 uyunm ksannuumpoBaHHbIM
nepcoHanoM 1 Kakue nmpoueaypbl MOTyT GbiTb BbINO/IHEHbI MONb30oBaTenem (Bnagenbuem ®b6) (ecnm ®b mo-
XeT 3KcnyaTupoBaTbca 6e3 NOCTOAHHOrO 06CNyXMBatoLWero nepcoHana).
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10.3 3JnekTpuyeckas MOHTaxHasa cxema

DneKTpuyeckas MOHTaxHas cxema A0JDKHa BK4YaTb BCE 3NeKTpuyeckme KOMNoHeHTbl ®B.

dnekTpuyeckas MOHTaxHas cxema [0J/KHa COMpPOBOXAATbCSA TEKCTOBOW MHGpOpMaLneil, BkaYatLLen
KakKk MUHUMYM cnegytoune obuime gaHHble:

- TUN KU KonuyecTso OM;

- KONM4ecTBO (hOTOINEKTPUYECKUX LienoYvek N Konuyectso ®M B hOTO31EKTPUYECKON LLEMOYKE;

- KONM4YecTBO (POTOINEKTPUUECKMUX TPYNN KaXA0ro YpoOBHA U KONNYECTBO hOTO3NEKTPUYECKUX Lenoyek
B rpynnax Kaxpaoro ypoBHs (ecniv OHW nmetoTcs).

MpumeyaHne 1 — YkasaHHble faHHble NPUBOAATCA 417 Kakgoro tuna ®M, ecnn B ®M ncnonesytorcs ®M
pasHbIX TUMOB.

AnekTpuyeckas MOHTaXHas cxema [OJ/KHa BKYaTb crefylolne xapakTepucTuku KoMnoHeHTos ®b.
oTAeNbHO KaxAaoi yactn @b (hoToanekTpuueckne Lenouku, hoToasiekTpuyeckue rpynnol) u 6 B LLenOM:

- ceyeHue 1 mapka kabenei (NpoBoaoOB):

- TUN, 3HAYeHWe HOMWHANbHOTO TOKA U MecTO pa3MelLeHWs YCTaHOB/IEHHbIX annapaToB 3aliuTbl OT
CBEPXTOKOB;

- TN 1 MeCTO pasMelleHnsa 610KUpyLWNX AN0A0B (NPKU HaNn4un);

- TUN U MEecTO pasMelleHUs WYHTUPYILWKX AU0A0B (MPU Han4un);

- TUM. 3HAYEeHNO HOMUHAsbHbIX NapaMeTpoB (TOk/HaMpsXeHWe) N MecTo pasMeLLeHNs WHbIX YCTaHOB-
NeHHbIX annapatoB 1 YCTPONCTB 3alnTbl:

- TUN, 3HAYeHNe HOMUHAsIbHbIX NapamMeTpoB (TOK/HaNpsXXeHne) U MecTo pasMeLleHns YyCTaHOBIEHHbIX
annapaTtoB v YCTPOWCTB KOMMYyTaLuu;

- TUN 1 MecTo pasMeLleHNss Hepa3beMHbIX B Npolecce akcnayataumn @b coeANHNTE NbHbIX YCTPOICTB,
Hanpumep, KabenbHbIX My T (MpK HaNu4un);

- MecTa Hepa3beMHbIX COeMHEHNI (MpU HaNUuun).

MpumedyaHue 2 — Mpu HaMuMKM B OB rpynn pasHOro YPOBHS NPUBOASATCA OTAE/bHbIE AaHHBIE /151 KaXA0ro
YPOBHS.

MOHTaXHas cxema [0/KHa BKAOYaTh cnefylolme AaHHble 0 3a3eM/1eHUW, YpaBHUBaHWUM NOTEHLMaNoB
N MonHMes3awmnTe (Mpu Hannuuyum):

- AaHHble 060 BCEX 3a3eMAKLWMX NPOBOAHMKAX U NPOBOAHMKAX CUCTEMbI YpaBHUBAHWUS NOTEHLMANOB,
TOYKM NPUCOEANHEHUA U CeYEHUR:

- [aHHble 0 rNaBHOW 3a3eMAsoWeN WUHe (3aXume), a Takke 0 JONONHUTENbHbIX 3a3eM/ISAOLLNX 3aXN-
Max u oTAeNbHOM 3a3eMnsLwem anekTpoge (Npyu Hanuuum);

- AaHHble 060 BCeX NOAKMIOYEHUAX K CYLecTBYyOLW el UM CO6CTBEHHOM cucTeMe MOTHME3alUUTbl.

JneKTpuyeckas MOHTaXHas cXxema MOXeT BK/loYaTb TakkKe WHYI0 Heo6X0A4MMYI0 MHGOpMaLUio, Hanpu-
Mep. 4INHY NPOBOAHUKOB, Kabenei, paccTosiHUA, CeYeHUs 3a3eMNALWNX YCTPONCTB U T. M, €C/IN OHA He nNpu-
BeJleHa Ha Apyrnx cxemax, yeprtexax, BXOAALMX B OKYMeHTaLu 0.

BceM kOMNOHeHTaM, MpUBELEHHbIM Ha MOHTaXHON cxeme, JO0J/IKHO 6biTb MPUCBOEHO GYKBEHHOE WM
6yKBEHHO-LMhpoBOoe 0603HaYeHNe, CKBO3HOE BO BCEX CXeMaX, KOTOpoe yka3blBaeTCs Ha MapKupoBKe KOMMNO-
HeHTa B COOTBETCTBMMU C pa3genom 9.
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Mpunoxexne A
(cnpaBoyHoe)

Knaccndmkaunsa goToaNneKTpuyecknux cuctem
no MakCMmanbHOMY 3HauYeHUo paboyero HanpsXeHnsa
N Knaccbl NPUMeEHeHUA POoTO3INEKTPUUECKUX Moaynen

Knaccudukaums hoToaN1eKTPUUYECKUX CUCTEM
B Tabnuue A.1 npuBeeHbl NPeAesbHbIe 3HaUeHNs PaboUMX HaNPSHKEHWI (hOTOINEKTPULHECKUX CUCTEM A1 KaKA0r0

Knacca.

Ta6nuua Al — lNpegenbHble 3Ha4EHUS HaNPsHKEHUS POTOINEKTPUUECKON CUCTEMBI

Mpepensl pa6oyeto HanpsxeHus. 8

Knacc
Cucrems HanpskeHue nepeMeHHO0 HanpsixeHue nepemeHHol0 HanpsixeHne NOCTOSHHO

Toka (atppekTuBHOE) Toka (amnnuTypHoe) Toka (cpepaHee)
A' S25 S35,4 > 35 UN£60

(16) (22.6) (35)
B > 251 S50 >354nS71 >60un£ 120
(> 16 1S 33) (> 22.61S46.7) (> 35 £ 70)

C >50 >71 > 120

(>33) (> 46.7) (> 70)

B uensix knaccaA npu KOPOTKIX 3aMbIKaHKSIX JONYCKAOTCA HaNpskeHus knacca B B TeueHne He 6onee 0,2 C.

MpumeyaHue — 3Ha4YEHUS B CKOGKaX UCMOMb3YHOTCA NPU BbIGOPE NPOBOAOB 1 KOMMOHEHTOB [/151 YCTaHOBKM
BO BJ/I&OKHbIX YC/IOBUSIX.

MpumMmeyaHne — HacToswasa Tabnmua ABASeTCA 06LWMM PyKOBOACTBOM MO Knaccudmkauum HanpsixeHui, 6o-
Nee Noapo6Hble cBeAeHNs npuBeaeHsb! B [1].

Knaccbl npumeHeHuns (poTO31eKTpUUecKnx Moaynei

Knacc A: o6uwuii 4OCTyn, onacHoe HanpskeHue, onacHas MOLWHOCTb. K 3TOMy knaccy OTHocATCS (DOTO3NeK-
TpUYeckne MoAynu, KOTopble npefHasHayeHbl 4718 NPUMEHEHNUS B (DOTOINEKTPUYECKUX CUCTEMaxX C pabouum Hanps-
XEHVeM MNOCTOAHHOro Toka Bbiwe 50 B uny MOLWHOCTLIO Bbille 240 BT. B KOTOPbIX BO3MOXEH AO0CTYN K KOMMNOHEHTaMm
(hOTO3/1IEKTPUYECKOI cUCTEMBI. POTOINIEKTPULECKME MOAYNM, yaoBneTBopsiowme TpebosaHuam MOCT P M3K 61730-1
1n FOCT P M3K 61730-2 v TpeboBaHUAM [aHHOrO knacca NpYMEHEHWs, CUATAlOTCA COOTBETCTBYIOLMMU Tpe6oBaHWAM
Knacca 3awmTbl 3n1ekTpoobopyfosaHus Il.

Knacc B: orpaHuMyeHHbli fOCTYyN, ONacHoe HanpsXxeHue, onacHas MOLHOCTb. K 3TOMy knaccy OTHOCATCA
hoTOo3NEeKTPUYECKNE MOAYNN, KOTOPblE NpefHa3HaYveHbl AN NPUMEHEHNS TOMTbKO B (DOTO3NEKTPUYECKMX CUCTEMAX, KOM-
NMOHEHTbI KOTOPbIX 3aLLMLLEHbl OT AOCTYNa NOCTOPOHHUX UL, OrPaXAEHUAMU, MECTOM pa3MeLleHns 1 T. N. POTo3NeKTpu-
yeckne mMofynuv, OTHOCALLMECS K 3TOMY KNaccy NPUMEHEHNS W 3alUMLEHHbIE OCHOBHON M30MAUMEN, CUMTaOTCA YA0BNET-
BOPSAIIOLLYMY TPeboBaHUAM Kacca 3aluTbl 31ekTpoobopyaosaHus 0.

Knacc C: orpaHM4yeHHOe HanpsXeHwe, orpaHnyeHHas MOLWHOCTb. K 3TOMy knaccy OTHOCATCS (hOTO3INek-
TpUYeckne mMoaynu, KoTopble npegHasHayeHbl A8 NPUMEHEHUS B (DOTO3/IEKTPUYECKUX CMCTEMaX C paboyunmM Hanps-
XXEHMEM NOCTOAHHOIO Toka Hwke 50 B 1 MOLWHOCTLIO HWXe 240 BT. B KOTOPbIX BO3MOXEH KOHTAKT C KOMMNOHeHTamMun
(hOTO3/1EKTPUYECKOl CUCTEMbI BCNEACTBUE UX AOCTYMHOCTU. DOTO3NEKTPUYECKNe MOAYU, YAOBETBOPSOWMe Tpe-
6oBaHusm FTOCT P M3K 61730-1 n TOCT P M3K 61730-2 1 TpeboBaHUsIM AAaHHOrO Knacca NpUMEHEHUs, cunTalTes
COOTBETCTBYIOLWMMN TpeboBaHWAM Kiacca 3alimTbl 3/1ekTpoobopyaosaHms il
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Mpunoxexve B
(cnpaBoyHoe)

YcnoBusa ucnolTaHnii Ana onpeneneHna 3aNeKTpnyYeCKnx Xxapaktepuctuk
CbOTOSI'IeKTpVIHeCKI/IX yCTpOﬁCTB n cnctem, yctaHasimpaemble B CTaHAapTax

CTtaHfapTHble ycnoBusa ncnbitaHunii (CYW):

- TEMMEPATYPA ITEMEHTB e ereieiiieie et et et enee e 25"C;

- SHEPreTUYECKAA OCBELLEHHOCTD. .. .uviieieieeiieeeereee st e e e 1000 B1/m2;
- CBETOBOI NOTOK Hanpas/ieH HOPMasIbHO K BOCMPUHUMALOLLEN NOBEPXHOCTH;
- cnekTpasbHbIii cocTtas; AM 1,5 B cootBeTcTBum ¢ FOCT P M3K 60904-3.
HomunHanbHas pabouas Temnepatypa anemeHta (HPTJ):

- Temnepatypa OKPYXKAOLLEA CPE MBI .....c.vrerreeeearireeereeieneeieneens 207G;
- TEMMNEPATYPA INTEMEHT B cees ceeiiiiees ceeeiieieeiiie e s ntee e sbbe e ee e HPT3;
- OHEPreTUYECKast OCBELUEHHOCTD.........cceeeiiiee et 800 B1/m2;

CBETOBOW NOTOK HanpaBieH HOPMasTbHO K BOCMPUHUMAIOLLLE NOBEPXHOCTY;
- cnekTpanbHbIli coctas: AM 1,5 B cootBeTcTBUM ¢ TOCT P M3K 60904-3.
YcnoBus HU3Kow ocseleHHocTn (YHO):

- TEMMEPATYPA ITEMEHT@ . .eeeeeurieeiitiieeeeieeeeareeesarreeesiie e eneeennnnes 25"C;

- 3HEPreTUYECKast OCBELLEHHOCTD......ccvierieireeree sttt 200 Bt/mM2;
- CBETOBOV NOTOK HANpPaB/ieH HOPMa/IbHO K BOCTIPMHMMALOLLLE MOBEPXHOCTY;
- cnekTpanbHbIii coctas: AM 1,5 B cootBeTcTBum ¢ FOCT P M3K 60904-3.
YcnoBus BbiCOKOW Temnepatypbl (YBT):

- TemnepaTypa a/ieMeHTa.... .. 75*C;

- 3HepreTnyeckas 0CBELLEHHOCTD.. .. 1000 B1/m2.
- CBETOBOI MOTOK Hanpas/ieH HOPMasIbHO K BOCMPUHUMAIOLLLE NOBEPXHOCTH:
- cnekTpasibHblii cocTas: AM 1.5 B cootBeTcTBUM ¢ FTOCT P M3K 60904-3.
Ycnosus H13koi TemnepaTtypsl (YHT):

- Temneparypa 3/leMeHTa............. . .. 15"C;

- 3HepreTnyeckas O0CBeLLeHHOCTb 500 B1/M2;
- CBETOBOI MNOTOK HaNpas/fieH HOPMasIbHO K BOCMPUHMUMALOLLEN NOBEPXHOCTH;
- CcnekTpasibHbIiA cocTas: AM 1,5 B cootBeTcTBum ¢ FOCT P M3K 60904-3.
CTaHpapTHble BHelwHue ycnosusax (CBY):

- 3HEPreTUYECKas OCBELLEHHOCTb....... c.ueiciiiieeiiie e 800 BT1/mM2:
- TemnepaTypa oKpyxatLleli cpefbl... .207C;

- CKOpOCTb BETpA . . 1™l

- yros HakloHa ...45" K ropusoHTanu;

- BNIEKTPUYUECKASA HATPYBKA. . .cviurieiiiriicieere st s OTCYTCTBYeT (XO/I0CTON X0f).

CTaHapTHble YC/I0BUA UCNbITaHWUI AN POTOINEKTPUYECKUNX YCTPONCTB 1 CUCTEM C KOHLeHTpaTopamu (CYVIK):
- 3HEPreTUYECKAA OCBELLEHHOCTD ...uiitriieaiieieeieeeesree e sireeesiieeeeas 1000 B1/m2.

- TeMMEePATYPA SJTEMEHT . ....eiiiieieeiieiiee et 25"C:

npsIMoe U3/yYeHue;

CBETOBOW NOTOK HanpaB/ieH HOPMasIbHO K BOCMPUHMMAIOLLLE NOBEPXHOCTY;

cnekTpanbHblii coctas: AM 1.5 B cootBeTcTBUMM ¢ TOCT P M3K 60904-3.

CTaHpapTHble paboune ycnosus AN hoTO3NEKTPUYECKUX YCTPOCTB U CUCTEM C KOHLeHTpaTopamu (CPYK):
IHEPreTUYECKASA OCBELUEHHOCTD...civvieeiitieeeiieee e e st e eieeeesneee e 900 BT/M2;

Temnepartypa OKPYXaOLLEA CPEADI ......ocevreruerries e 20 "C;

nNpsIMoe U3yYeHue;

CBETOBOI MOTOK Hanpas/ieH HOPMaJTbHO K BOCMPUHUMAIOLLLE NOBEPXHOCTY:

cnekTpanbHbIii coctas: AM 1,5 B cootBeTcTBUmM ¢ FTOCT P M3K 60904-3;

CKOPOCTD BETPA wuee cuveeeeueenereesaeseentesseeneensesses seeensesseaneensessesneenes 2 mlc.

MpumeuvaHue — T[py ONpeaeneHny 3HAUYEHNS! SHEPTETUYECKOI OCBELLEHHOCTY NPSIMOTO U3/Ty4YeHUsl, Hanpas-
JIEHHOTO HOPMasILHO K BOCMPUHMMAIOLLEN NOBEPXHOCTU, A/ (POTOINIEKTPUUECKMX NPUBOPOB M CUCTEM C KOHLIEHTPATO-
pamu. NCMOJb3YHOLLMX OAHOOCHYH0 cUCTEMY CcriexeHust 3a COMHLEM, Ao/KHa BbITb cAenaHa nonpaska Ha Yron NajeHust.
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MpunoxexHune C
(cnpaBoy4HOE)

BbisiBNneHue u 3awuTa oT 3/1eKTPUYecKoil f4yru

B ®B MOXeT cyw,ecTBoBaTb TPU OCHOBHbIX BUAa AYTN (CM. PUCYHOK 9):

- NMocnepoBatenbHas Ayra, koTopas MoxeT 06pa3oBaTbCA B pe3y/nbTaTe paspbiBa COeAUHEHUsA Wan ob6pbiBa Npo-
BOAHMKA.

- MapannensHas fgyra, KoTopas MoxeT 06pa3oBaTbCA NP YACTUYHOM KOPOTKOM 3aMblKAHWU MEXAY COCefHUMU
NPOBOAHNKAMMW, HAXOAALWMMUCS NOA PasHbIMU NOTEHLManamm.

- [lyra Ha 3emnto, koTopas 06pasyeTcs Npu NOBPEXAEeHUN U30NALUN.

Haunbonee onacHoil aABnsieTcs napannenbHas gyra, Nockonbky B ®b npucyTcTByeT aHeprus, focTatouyHas Ans noj-
MUTKNM AYTU TaKoro Tuna, 0CO6EeHHO NpPU BO3HWKHOBEHUW AYTM MeXAy NpoBofHMKaMun kabens ®b. B ®B gonxHa npumMe-
HATLCA TONILKO NPOBOAKA C BONHOI n3onaymeid. NMpu HanMuum ABONHONK M30NALUN BEPOATHOCTb BO3HUKHOBEHUS napar-
NenbHO Ayrn oYeHb Mana, 3a UCKNYEHNEM C/yyaeB CyL,eCTBEHHOrO NOBPEXAEHUA U301SLMKN B pe3ynbTate noxapa uam
Cepbe3HOro MexaHu4eckoro noBpexaeHuns kabenei.

Han6onee BepoATHOIi ayroii B ® b siBnAeTcs nocnegoBatesibHas gyra. 370 06bACHAETCA HANNMYMEM B TUNNYHOK PB
60/1bLIOr0 KONMYecTBa nocnesoBaTe/lbHO CoeJMHEHHbIX MPOBOJHUKOB.

MocnepoBaTeNbHble AYrM 06bIYHO GbICTPO YCTPAHATCS OTK/IOUYEHNEM 31eKTpuyeckoin Harpyskm oT ®B6. Mpu co-
efvHeHun ®B c Harpyskoli yepes Y3, B YaCTHOCTM B cayyae POTOINEKTPUUYECKOW CUCTEMbI, MOAKIIOUYEHHON K 3N1€KTpo-
pacnpefenuTenbHO ceTn, 3To gocTuraeTcs oTknoYeHneMm YM3I. FaweHne napannenbHbix Ayr sBnsetcs 6onee TpyaHOW
3ajayeil, HO BEPOATHOCTb UX BOSHWKHOBEHMUSA TakKxXe ropasfo Huxe.

Ecnv nocneposaTenbHas fyra HeMe//IeHHO He noralleHa, OHa MOXeT PpacnpoCcTPaHUTbCA Ha ApYyrue NpPOBOAHUKMA U
Bbl3BaTb BO3HWKHOBEHME MapaniefibHbix Ayr. [103TOMY BaXHbIM SiIBNASeTCA NPUMEHeHe MeToA0B 6biICTPOro 0GHapyXeHUs
1 rawexnsa gyt B ®6. B HacTosAlLee BpeMs N3roTOBUTeNAMU NPOBOANTCA paspaboTka 060py/j0BaHNA, OTBEYaAlOLLEr0 CTaH-
fapTty [7]. MpeanonaraeTcs, YTO KakK TONbKO MOSBATCA HajeXHble annapaTbl 3aWuTbl OT 3/1€KTPUYECKNX AYyT. HACTOAL NI
cTaHfjapT 6yfeT AONOJIHEH COOTBETCTBYOLWMUMN Tpe6oBaHUAMMU.
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MpunoxeHne D
(cnpaBoy4HOE)

Bnokupywuii gnops

D.1 MpumMepbl NMPUMEHEHNUS GNOKUPYOLWUX ANOLOB ANA 3aLNTbl OT KOPOTKOTO 3aMblKaHUA

D.1.1 KopoTkoe 3amMbikaHWe B (DOTO3/NEKTPUYECKON LLenoyke He3aszemneHHolt ®b

Ecnun KopoTKoe 3aMblkaHue NpoucxoAnT B (POTO3NEKTPUUYECKON Lenoyke 6e3 6/10KMpyoLLnx AMoA0B, Kak nokasa-
HO Ha pucyHke D.1 a), TOK KOPOTKOro 3amMblkaHns 06xoauT ®M BHYTpu 06pa3oBaBLIErocs KOHTypa, a yepes3 ocTasbHble
®M 37Ol POTOINEKTPUYECKON LLenoUKkn NpoTekaeT AONONHUTENIbHbLIA TOK KOPOTKOTO 3amMblKaHnsA, co3aaBaeMblii Apyrummn
¢hoTo3NEKTPNYECKUMM LlenoyKkaMu, B Hanpas/ieHn, 06paTHOM HOPMasnibHOMY. DTOT 06paTHbI TOK MOXeT 6bITb OTKIOYEH
YCTPOACTBOM 3aluUTbl OT CBEPXTOKOB, €C/IN BE/INYMHA 06paTHOro Toka NPeBOCXOANT HOMWHA/IbHOE 3HauYeHne Toka /nan-
naparta 3aluTbl OT caepxToxoB. OHAKO B YC/IOBUSAX HN3KO OCBELEHHOCTN 3TOT0 MOXET He NPON30NTH.

Ha pucyHke D.1 b) npusegeHa cutyaLma Takoro xxe KOpoTKOro 3aMmbikaHus B ®b ¢ 610kupyowmumm guogamu, ycra-
HOB/IEHHbIMW B KaXA0i (hOTO3/MeKTpuyeckoii uenoyke. B aTom cnyvyae 6nokupylolwne AMoAbl He MOTYT OTKAOUYUTb TOK
KOPOTKOTO 3aMblkaHus, o6xoaawuii ®M BHYTpU 06pa3oBaBLIErocs KOHTypa, 0[JHaKo Be/inynHa Toka KOPOTKOro 3aMblkaHunsA
MOXeT 6blTb 3HAUUTENbHO CHMXEHA C NOMOLbI0 6/OKMPYOLWNX ANOL0B, NpeAoTBpaLialL X NPOXosLeHnB 06paTHbIX
TOKOB, 06pasyembiX APYruMy (POTOINEKTPUUYECKUMU LienovKamMmu. NMpUMeHeHne Takoi CXembl 3awWuTbl OT KOPOTKOrO 3ambl-
KaHnA 3(h(PeKTMBHO B HE3ABUCUMOCTU OT TOro, 3ademneHa ®b unu HeT n npucoegnHaeTcs nu @b B POTOINEKTPUYECKOIA
cucteme kK YM3 c pasgeneHunem uenen unu kK YN3 6e3 pasgenexHns uenei.

X - Touka obpa3oBaHus
napasnnefnibHoro KOHTypa

a) be3 6noknpyrLWmnX AM0L0B b) C 6nokupylowmm gUoL0M B KaX0N
hOoTO3NEeKTPUYEeCKo Lenoyke

PucyHok D.1 — BnusiHue 610KMpyloLLero anoaa Ha npoTekaHue Toka
npu KOPOTKOM 3aMblKaHUN B (DOTO3NEKTPUYECKON LLenoyke He3azemneHHon ®b

D.1.2 KopoTkoe 3aMblkaHne B hoTO3NeKTPUUYeCKol Lenoyke oTO3NEKTpUYECKoih 6atapen ¢ yHKLMOHANDb-
HbIM 3a3em/ieHnem

Ha pucyHke D.2 nokasaHbl NyTW TOKa MpuW KOPOTKOM 3aMblKaHUK Ha 3eM/1t0 B (hOTOINEKTPMUUECKON Lienoyke, korga B
®B BbINO/IHEHO PYHKLUMOHANbHOE 3a3eM/IeHe OTpULLaTeIbHOTO NPOBOAHNKA. HanxyAWwuB yCNOBUSA KOPOTKOrO 3aMblKaHuUs
BO3HMKAOT NPU 3aMblKaHUN B TOUKe, 61M3KOI K BEpXy LLenoykun (To ecTb Ha CTOpOHe, Hanbonee yaaneHHol oT 3emnn). B atom
cnyvaB ycTaHOBKa 6/10KMPYOLUX ANOJ0B HEO6XO4MMA HA CTOPOHE NOJTIOXMUTEIbHOTO NoJitoca (POTO3/TEKTPUYECKMX LienoYek.

Ha pucyHke D.3 nokasaHbl NyT TOKa NPV KOPOTKOM 3aMblKaHWW Ha 3eMJ0 B hOTO3/IEKTPUUECKOI Lenouke, Kkoraa
B ®Bb BbINOSIHEHO (DYHKLMOHANbHOE 3a3eM/IEHNE NOIOXKUTENbHOTO NPOBOAHMKA. Hanxy LW B yCN0BNA KOPOTKOTO 3aMblKa-
HWNA BO3HUKAIOT NPU KOPOTKOM 3aMblKaHWW B TOUKe, 61M3KOI K HU3Y (hoTO3NeKTpuueckoin uenodkn ® b (To ecTb Ha CTOPOHE,
Haub6onee yjaneHHoil oT 3emMnn). B aTom cnyyae yctaHoBKka 6/10KMPYOLWKUX AMOA0B HEO6X04MMa Ha CTOPOHE oTpuuaTenb-
HOro nostoca (hoTO3TEKTPUYECKUX Lienoyek.
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3aMblKaHNA 3amMblKaHuAa

a) be3 6nokupylWNX 4U0L0B b) C 6nokupylLWwmnm AMoL0M B Kaxaon
hOTO3EKTPUYECKON LLenoyke

PucyHok D-2 — BnusHue 6n10kupyloLwero guoaa Ha npotekaHue Toka
npn KOPOTKOM 3aMbikaHuu B @B ¢ (hyHKLNOHANbHBLIM 3a3eMIeHUEM OTPULLATE/IbHOTO MPOBOAHMKA

B yka3aHHbIX Ha pucyHkax D.2 n D.3 cny4yasix ACHO BUAHbI MpeuMyLecTBa UCNoNb30BaHNA 6OKMPYOLWNX ANOL0B
AN UCKNIOYEHUA AONONHUTENbHOTO TOKA KOPOTKOTO 3aMblKaHWs, CO34aBaeMOro coceAHUMU POTOINEKTPUUYECKUMU Lenoy-
kamun ®B. Ha pucyHkax D.2 n D.3 npuBegeHbl BapuaHTbl C HENOCPEACTBEHHbIM 3a3eMeHnem 6e3 ycTaHOBKM cCONpoTuBe-
HUA B Lenu 3azeMnsioliero yctpoiictea. Ana ®b pekomeHayeTcs yHKLMOHANbHOE 3a3eMJ/ieHe NPOBO4HNKA BbIXOLHOTO
ka6ens yepes TokoorpaHuymBallee conpoTusBierHme. B atom cnyyae B @b ¢ coeguHeHneM hOTOITEKTPUUECKUX Lienoyek

no cxemam D.2 n D.3 BO3MOXHbI MakCUMasibHblii TOK KOPOTKOro 3amMblKaHUsA 6y,qu 3HAUYNTESIbHO CHUXEH 6nar0,qapﬂ TO-
KOOrpaHun4ynsawuwemy cConpoTuBneHNO.

X - TOuka KOpPOTKOro X - TOYKa KOpOTKOro
3aMblkaHuA 3aMblkaHus
a) bes 6nokupyloLWUX 4UOA0B b) C 6nokmpylowmm AMOAOM B Kaxaoi

hOTO3NEKTPUYECKO Lenoyke

PucyHok D.3 — BnusiHue 6n10kupytowero Amofa Ha npoTekaHne Toka Npu KOPOTKOM 3amblkaHun B @b
C YHKLNOHANbHbIM 3a3€M/IEHNEM NOIOXUTENBHOTO NPOBOJHMUKA
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D.2 TennooTBofg

Mpu ncnonb3oBaHun 610KUPYIOLLUX AMOA0B AOMKHBI 6bITh NPOBEAEHbI pacyeTbl HEO6XOANMOCTU TennooTBoAa OT
Kax/oro 6nokupylouiero gnoaa Ans o6ecnevyeHns HafeXHOCTN ero pa6oTsl. s NOAAepXaHNA TemnepaTypbl nepexoga
Avoga B 6e30nacHbIX npejenax MoxeT noTpe6oBaThCs ycTaHOBKA paguatopa. Metoguka pacyerta TenjiooTsoga 610kupy-
lowero gmoaa, sawuuiarlLero hoTo3N1EKTPUYECKYIO LLENOUKY, NPUBEAEHA HUXE:

1) Mo TOKy KOpPoTKOro 3ambikanns ®M npn cyM Kimogcylonpesensercs MakcuManbHblii NPsiMoil TOK (HOMUHANb-
HbI TOK) gnofa npTas:

Vp max~ ~'4 Va mogCywn n )

KoadbchuuneHT npu onpegeneHunmn Tax fOo/KeH OblTb YBE/INYEH, €C/IN €CTb BEPOSITHOCTb BO3HUKHOBEHWS MOBbI-
LWEeHHOro Toka KOPOTKOro 3aMblkaHns ®B6. 06yCNOBMIEHHOTO OTPaXeHeM OT CHera Uau ApyruMun yCnoBUAMU aKkcnayaTaLuu.
2) Mo HaiijeHHOMY 3Ha4YeHUI0 MakCUMasibHOro NPSIMOT0O Toka AUOAA ONpefensioT NpsAMoe HanpsxeHue gnoga

MPU "np max m
3) PaccuuTblBalOT NPSAMYI0 paccenBaemMyl MOLHOCTb:
Pnp=tVrpmax- (°-2)
4) PaccuuTbiBaloT Tennosoe conpoTusnenne RQu3 ycnosuns, 4To No OTHOLWEHWIO K TeMNepaType oKkpyxatLei cpe-
Abl 70¢ adhhpekTuBHAA TemnepaTypa nepexoja 6/10KMpytoLLETO AMOAA HE NPEBOCXOAMUT AOMNYCTUMOIA:

*0 = (7™P- W /P np- (D.3)

5) YcTaHoBKa TENN00TBAAALWEro pagmnaropa Heob6xoauma, eciy HalgeHHoe TennoBoe CONPOTUB/IEHUE MEHblUe
CYMMbl TenjioBoro conpoTuB/ieHNA Mexnay nepexogom gvoga U Kopnycom gumoga U TensioBoro CONpoTuUB/IEHUA MexXxay
Kopnycom guoga u okpyxatouieli cpefoli, ykasaHHbIX U3roToBuTENEM AMOLaA:

RO < Renep-op + ROiop-c«p. (°-4)
TO €CTb €C/IN MOLLHOCTb, BbiAenisiemMasn Ha 6nokupyolem guoae, 6yaet 601ble MOWHOCTA, OTBOAUMON Yepes Kopnyc.

MpumeyaHne — [ns nNpaBUNbLHOTO pacuyeTta cnefyeT yuyecTb BCe (PakTOpbl, KOTOPble BAMAIOT Ha Tokn ®b B
npouecce akcnayatauuu (cm. 5.1), n ucnonb3osatb BMecTo 1,3moacyW npusefeHHoe 3HaveHune /’ cyW.

MeToauka pacyeTa TennooTeBoga ANA GNOKAPYHOLWWUX AMOAOB, 3aluuialwmnx MoToaekTpuyeckne rpynnsl u
®b B uenom, aHanoruyHa. B popmyne (D.1) BMmecTO Magcyu ucnonbsyetcs /t3 rpCYN unun /k36atCymn COOTBETCTBEHHO.
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Mpunoxexve E
(cnpaBoyHoe)

Mpumepbl PYHKLMOHANBHOTO 3a3eM/IEHUS (DOTO3NEeKTpUIecknx 6atapei

Ha pucyHke E.1 npuBeAeHbl CXeMbl (DYHKLMOHANLHOTO 3a3€M/IeHNs BbIXOAHOTO Kabens ®b.

PucyHok E.1 — ®yHKUMOHaNbHOE 3a3eM/ieHne BbIXOAHOro kabena b
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Mpunoxexnune F
(cnpaBoy4HOE)

[Mpumepbl 3HaKoB

B HacTosAwWweM NpUAOXKEeHUN NpuBeAeHbl NpUMepPbl 3HAKOB, yCTaHaB/IMBaeMblX B COOTBETCTBUKN C pasgenom 9.

PucyHok F.1 — MNpumep 3Haka, npegynpexgatnouero o Hannynm ®M Ha 3gaHum,
N MAEHTUYHbIN 3HaKk M3K

C$/1H. - CESIH. - SOLAR DC

PucyHok F.2 — Mpumepbl 3Haka «ConHeyHasa yctaHoBKa. MOCTOAHHbIN TOK» NS pa3MeLlieHuns, HanpuMmep,
Ha coeAMHNTENbHbIX KOpobkax u nposogke @B M NAEHTUYHBIN 3Hak MOK

noa HArPY3KOW | / noa L CTOM'
BK/IHOUATb M HANPSXXEHVEM :
H& OTK/OYATb | f  npu cclooTekHn /- HANPSXEHWE
a) «OnacHoCTb nNopaxeHuns b) «Mop Harpy3koi c) «Mof HanpsxeHnem c) «Ctoiil
3/1eKTPUYECKNM TOKOM» He BK/YaTb/oTKOYaTb» Mpu OCBELLEHNN» HanpsikeHue»

(W08 TOCTP
12.4.026—2001)

PucyHok F.3 — Mpumepbl 3HAKOB, YKa3bliBaloLW X Ha TO. 4TO 10601 KOMNOHEHT ®B
MOXeT Haxo4UTbCA NOA HanpsXXeHneM B M0G0 MOMEHT BPEMEHW HE3aBUCKHMO OT TOro,
Pa3oMKHYTbl UAn HeT BblknoyaTenn B b

PucyHok F.4 — Mpumepsbl 3Haka «Mopg HanpsxeHnem! He pasbegnHATL»
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Cumut hpnwuH|NLlLin 6TpoT PV ARRAY
FNABHbI BbIKMKOYATEND MAIN SWITCH

PucyHok F.5 — lNpumep 3Haka, pacnosiaraemMoro Ha Bblkioyartesne — pasbeguHutene ®b
{rnaBHOM BblkntoyaTene ®b). N NAEHTUYHbIN 3HaK MIK

A 0 MmO

ConHeuvHas WARNING ARRAY OH ROOF |
hoToanekTpuyeckas barapes
BAMAVE Ha Kpblwwe
220 V 30 A
rr: 220 B 30 A

PucyHok F.6 — Mpumep 3HaKa, MHOPMUpPYHOLLEro 06 onacHOCTU BO3HUKHOBEHWS noxapa
Ha rnaBHOM pacnpeAenuTeNbHOM WWUTe 34aHUA, U UAEHTUYHbIA 3HaK M3K
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MpunoxeHune A A

(cnpaBoy4HOE)

CBefleHnss 0 COOTBETCTBUN CCbINTOYHBIX HALLMOHANBHbIX
N MeXrocyfapCTBeHHbIX CTaHAAPTOB MeXAyHapoaHbIM CTaHgapTaM U OKYMEHTY,
MCNnoNb30BaHHbIM B Ka4YeCTBe CCbI/ZIOYHbIX B NTPUMEHEHHOM MeXAYyHapoOAHOM AOKYMEHTE

Tab6nunuya [AL

O603HayeHne
CCbISIOYHOrO HALMOHA/LHOTO,
MEXrocyapCTBEHHOI CTaHAapTa

rOCT 14254—96
(M3K 529—89)

rOCT 22483—2012
(IEC 60228:2004)

FOCT IEC 60269-6—2013

FOCT IEC 60332-1-2—2011

FOCT IEC 60898-2—2011

FOCT IEC 60947-1—2014

FOCT IEC 61009-1—2014

FOCT IEC 61140—2012

FOCT P 50030.2—2010
(M3K 60947-2:2006)

FOCT P 50030.3—2012
(M3K 60947-3:2008)

FOCT P 50571.3—2009
(M3K 60364-4-41:2005)

FOCT P 50571.4.43—2012/M3K
60364-4-43:2008

FOCT P 50571-4-44— 2011
(M3K 60364-4-44:2007)
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CrteneHb
COOTBETCTBUS

0T

MOD

0T

MOD

MOD

0T

MOD

O603HaYeHne 1 HaMMeHoBaHve
CCbIJTOYHOI MeXAYHapOoHOro cTaHgapTa (foKyMeHTa)

IEC 60529:1989 «CTeneHun 3awutbl, o6ecneynsaemMmbie 060104-
kamu (kog IP)»

IEC 60228:2004 s>Kunbl TokonpoBoasiwue ansa kabenei, npo-
BOJOB U LUHYPOB»

IEC 60269-6:2010 «lpefoxpaHnTenn naaBkue HU3KOBOJIbTHbIE.
YacTb 6. flononHuTenbHble TpeboBaHUA K NAaBKMM BCTaBkam
ANA 3aWnTbl HOTOINEKTPUUECKUX CUCTEM»

IEC 60332-1-2:2004 «WcnbiTaHNA 3NEKTPUUYECKUX U ONTUYECKUX
kabenei B ycnoBuax Bo3aeincTeusa nnamenun. Yacte 1-2. cnbiTa-
HUEe Ha HepacnpocTpaHeHWe ropeHus OAUHOYHOTO BEPTUKa/IbHO
pacnofoXeHHOro N301MPoBaHHOro Nposoja unn kaéens. MNpose-
[leHVe UCNbITaHWA NpU BO3JEeNCTBUU NAaMeHeM ra3oBoil ropenku
MOLWHOCTbIO 1KBT Cc NnpeABapuTe/ibHbIM CMELEeHNEM Ta30oB»

IEC 60898-2:2003 «BbiknoyaTenu aptomatnyeckne Ans 3awm-
Tbl OT CBEPXTOKOB 3/1€KTPOYCTAHOBOK GbITOBOIO U @HaNOMMYHO-
ro HasHauvyeHus. YacTb 2. Bbikaoyatenum asromaTtmyeckue Ans
nepeMeHHOro 1 NOCTOAHHOTO ToKa»

IEC 60947-1:2011 «AnnapaTypa pacnpefesieHus u ynpasieHus
HU3KoBONMbTHasA. YacTb 1. O6wue npasmna»

IEC 61009-1:2012 «BbliknouyaTenn aBtomaTtumyeckue, cpabatbl-
BaloliMe OT 0CTATOYHOTO TOKa, CO BCTPOEHHOI 3alMTON OT ToKa
neperpysku, 6bITOBble U @aHaNOTMYHOTO HasHauyeHus. YacTb 1.
O6uwwue npasnna»

IEC 61140:2009 «3awuta oT NOPaxXeHNa 3/1eKTPUYECKUM TOKOM.
O6uwune NoNoXeHNa 6e30NacHOCTI YCTaHOBOK 1 060py0BaHNA»

IEC 60947-2:2006 «AnnapaTtypa pacnpegeneHus v ynpasneHus
HW3KOBONbTHAA. YacTb 2. ABTOMaTMYeckue BblktoyaTenn»

IEC 60947-3:2008 «Annapatypa pacnpegeneHus n ynpasaeHus
HU3KOBONbTHaA. YacTb 3. Bbiknwouatenu, pasbefuHUTENN, Bbl-
KnvaTenn-pasbBANHUTEAN N KOMBUHALUMN UX C NpejoxpaHuTe-
NAMU»

IEC 60364-4-41:2005 «32/1€eKTPOyCTaHOBKM HU3KOBOJIbTHbIE.
YacTb 4-41. Tpe6oBaHua gna o6ecnevyeHns 6esonacHocTu. 3a-
WMTa OT NOPaXeHNs 31eKTPUYeckum TOKOM*

IEC 60364-4-43:2008 «3N1eKTPOYCTAHOBKM HWU3KOBOJ/IbTHbIE.
YacTb 4-43. TpeboBaHus no obecneveHuto 6esonacHocTn. 3a-
wuTa OT CBEpPXTOKa»

IEC 60364-4-44:2007 «31eKTPOYCTAHOBKM HU3KOBOJIbTHLIE.
YacTb 4-44. TpeboBaHus no obecneyeHuto 6esonacHocTn. 3a-
WNUTA OT OTK/IOHEHW HANPSXEHNUS W 3/TEKTPOMATHUTHBIX MOMEX»



MpogomkerHve Tabnuubl JA. 1

O603HauveHune
CTeneHb
CCbIZIOYHO HALUOHANbHOW,
COOTBETCTBUA
MEXrocyapcTBEHHOTO cTaHAapTa

FOCT P 50571.5.52—2011/ oT
M3K 60364-5-52:2009
FOCT P 50571.5.53—2013/ 0T
M3K 60364-5-53:2002
FOCT P 50571.5.54—2013/ 10T
M3K 60364-5-54:2011
FOCT P 50571.7.712— 2013/ 10T
M3K 60364-7-712:2002
FOCT P 50571.29—2009 MOD
(M3K 60364-5-55:2008)
FOCT P 51326.1—99 10T
(M3K 61008-1—96)
FOCT P 56983—2016 MOD
(M3K 62108:2007)
FOCT P 56980—2016 MOD
(M3K 61215:2005)
FOCT P 56981—2016 MOD
(M3K 62790:2014)
FOCT P M3K 60287-3-2—2011 10T
FOCT P M3K 60755—2012 10T
FOCT P M3K 60904-3—2013 10T
FOCT P M3K 61643-12—2011 oT
FOCT P M3K 61646—2013 10T
FOCT P M3K 61730-1—2013 0T
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OGo3HaYeHMe U HauMeHoBaHue
CCbIJIOYHOTO MeXAYHapoAHOro cTaHgapTa (4orymcHTa)

IEC 60364-5-52:2009 «3NeKTpOyCTaHOBKM HU3KOBOJ/IbTHbIE.
YacTb 5-52. BbI6Op 1 MOHTaX 3/1€KTPO0O6OpPYyAOBaHNA. D1EKTpo-
NPOBOAKN»

IEC 60364-5-53:2002 «3n1eKTpOyCTaHOBKM HWU3KOBOJ/IbTHbIE.
YacTtb 5-53. Bbl6Op ¥ MOHTax anekTpoobopyaoBaHusa. Otaene-
HUEe. KOMMYyTauua u ynpasieHme»

IEC 60364-5-54:2011 «3O1eKTPOYCTAHOBKN HWU3KOBOJ/IbTHbIE.
YacTb 5-54. 3aszemnsiowue yctpoiicTea, 3alUTHbIe NPOBOAHUNKN
1 3aliUTHble NPOBOHWNKN YpaBHUBAHWA NOTEHLNaN0B»

IEC 60364-7-712:2002 «32N1eKTPOYyCTAHOBKN HWU3KOBOJ/IbTHbIE.
YacTb 7-712. TpeboBaHuA K CneLmnasibHbIM 3/1€KTPOYyCTaHOBKaM
UANM MectaM Ux pacnosioxeHus. ConHeuHble (hoToanekTpuye-
CcKMe cucTeMbl 3N1eKTPOCHaBXeHNA»

IEC 60364-5-55:2008 «3JneKTpuyYeckme YCTaHOBKM 3[aHUA.
YacTb 5-55. BbI6oPp 1 MOHTax anekTpoobopyaosaHua. MNpoyee
o6opypoBaHue»

IEC 61008-1:1996 «Bbikntwoyatenn astoMatnyeckue, ynpasns-
eMble AuddepeHLmanbHbiM TOKOM, 66ITOBOTO U aHanorM4Horo
HasHayeHns 6e3 BCTPOEHHOW 3aluTbl OT CBEPXTOKOB. YacTb 1.
O6uwumne Tpe6oBaHNA U MeTOAbl NCNbITAHUA»

IEC 62108:2007 «YcTpoiicTBa U cUCTEMBI (DOTOINNEKTPUYECKNE C
KOHUEeHTpaTopaMu. MeTofbl NCNbITAHNI»

IEC 61215:2005 «Mopaynu ¢hoToanekTpuyeckne n3 Kpuctaniu-
4eckKoro KpeMHUS HaseMHble. MeToAbl NCAbITaHN»

IEC 62790:2014 «Mogynu choToanekTpuyeckme. KoMmyTaumoH-
Hble KOpPOG6kM. TpeboBaHNsA 6€30NaCHOCTM U UCMBITAHUA»

IEC 60287-3-2:1995 «Kabenu anektpuyeckue. PacueT HOMU-
HanbHO TOKOBOW Harpysku. YacTb 3-2. Pasgensl, kacatwlmecs
yCcnoBuii akcnayatauuu. SKoHOMUYeckass onTuMusauus pasme-
pa cunoBbix kabeneii»

IEC/TR 60755:2008 «O6wune TpeboBaHNsA K 3alUTHbIM YCTPOW-
cTBaM. ynpaBnsemMblM AguddepeHumnanbHbiM (0CTATOYHbIM) TO-
KOM>»

IEC 60904-3:2008 «Mpunb6opbl oToanekTpuyeckne. Yactb 3.
MpUHUUNBI  U3MEPEHUs XapaKkTepucTuk (OTO3/TEKTPUUECKNX
npu6opoB C y4yeTOM CTaHAapTHOW CNEeKTpanbHOW MNAOTHOCTK
3HepreTM4eckoii OCBELLEHHOCTU HA3eMHOT0 COJIHEYHOTO M3Ny-
YeHuna»

1EC 61643-12:2002 «YcTpoiicTBa 3alnTbl OT UMNYNbCHbLIX Nepe-
HanpsXXeHUn HU3KOBO/bTHbIE. YacTb 12. YcTpoiicTBa 3awuTbl oT
UMNYNbCHbIX NEepeHanpsaXeHnd B HU3KOBOIbTHbIX CUIOBbIX pac-
npeAenuTenbHbiXx cuctemax. MpuHUunbl BbiGOpa M NpumeHe-
HUA»

IEC 61646:2008 «Moaynun coTo3nekTpuyeckne TOHKOMMIEHOY-
Hble Has3eMHble. MOpPAAOK NpoBeAEeHUS UCNbITAHWMA AN MNOA-
TBEPX/JEHUS COOTBETCTBUA (PYHKUMOHANbHBIM XapakTepucTu-
Kam»

IEC 61730-1:2004 «Moaynu choToanektpuyeckne. OueHka 6e30-
nacHocTtu. YacTtb 1. Tpe6oBaHNA K KOHCTPYKLUN»
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OkoHuaHune Tabnuubl JA. 1

O603HauveHune

CreneHb O603HayeHne M HaumMeHoBaHue
CCblINNIOYHO HaunoHasbHOrO,
COOTBETCTBUA CCbIJIOYHOTO MeXAYHapoAHOro cTaHgapTa (4oKymeHTa)
MeXrocyflapCTBEHHOro ctaHjapra

FOCT P M3K 61730-2—2013 HoT IEC 61730-2:2004 «Mogynu choToanektpuyeckne. OueHka 6e3o-
nacHocTu. Yactb 2. MeToAbl UCMbITAHU»

FOCT P M3K 61829— 2013 10T IEC 61829:1995 «baTapeun potoanekTpuyeckne nu3 kpuctannm-
4ecKkoro KpeMHus. MiamepeHne BONbTaMNEPHbIX XapakTepucTuk
B HaTYypPHbIX YCII0BUAX»

FOCT P M3K 61853-1—2013 0T IEC 61853-1:2011 «Mopgynu oTtoanektpuueckme. Onpege-
neHne pabouymx XxapakTepucTuKk U 3HepreTMyeckas oOLUEHKa.
YacTb 1. I3mepeHune paboymnx xapakTepMUCTUK B 3aBUCUMOCTMN OT
TemnepaTypbl W 3HEepreTMyeckoii ocBeleHHocTn. HoMnHanbHasn
MOLWHOCTb>»

FOCT P M3K 62124— 2013 0T IEC 62124:2004 «CuctemMbl (pOTO31€KTPUYHECKNE AaBTOHOMHbLIE.
MpoBepka paboTocnoco6HOCTU»

FOCT P M3K 62305-1—2010 0T IEC 62305-1:2010 «MeHeXMeHT pucka. 3awuta oT MOSHUN.
YacTb 1. O6uwme npuHUMNbI»

FOCT P M3K 62305-2—2010 IoT IEC 62305-2:2010 «MeHeaXMeHT pucka. 3awurta OoT MOJHUK.
YacTb 2. OueHka pucka»

MpumeuaHune — B HacToAweih Tabnnye McnonbL30BaHbl caeayloline yCcnoBHble 0603HAYEHUSA CTENEeHN

COOTBETCTBUSA CTaHAApPTOB:
- IOT — naeHTUYHbIe CTaHAapThl:
- MOD — moaunduumpoBaHHble cTaHAapThI.
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UL 1699B

M3K 62305-3:2010
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M3K 62852:2014

UL4703

VDE-AR-E 2283-4

FOCT P MOK 60287

M3K 60287-3-1:1999

M3K 60445:2010

FOCT P 56978-2016

Bubnuorpacusa

Cuctemsbl hoToanekTpuyeckne. besonacHocTb npeobpasosarteneit sHepruu. Yactb 1.
O6uwwne Tpeb6oBaHua (IEC 62109-1:2010, Safety of power converters for use in
photovoltaic power systems — Part 1: General requirements)

Cuctemsbl hoToanekTpuyeckne. besonacHocTb npeo6pasoBarteneii aHeprun. Yactb 2.
NuBepTopbl. Ocobble Tpe6oBaHua (IEC 62109-2:2011. Safety of power converters for
use in photovoltaic power systems — Part 2: Particular requirements for inverters)
MpaBuna yctpoiicTBa 3nekTpoycTaHoBOK. N3gaHue 7

3NeKTpoyCcTaHOBKN HU3KOBONbTHbIE

DNeKTpnyecKkne HU3KOBOIbTHbIE YCTAHOBKM 3aaHuii [IEC 60364 (all parts), Low-voltage
electrical installations)

BesonacHocTb cunoBbix npeobpasosaTenei Ana goToanekTpuuecknx cucrtem [IEC
62109 (all parts). Safety of power converters for use in photovoltaic power systems]
Mpu6opbl hoTosnekTpuyeckme. 3awmra oT 3IEKTPUYECKNX AYT NOCTOAHHOrO Toka [UL
1699B. Photovoltaic (PV) DC Arc-Fault Circuit Protection]

3awmTta oT MoNHMK. YacTb 3. dusnyeckme NOBPeXAEHUA KOHCTPYKLMIA M ONacHoOCTb
ona xusnn (IEC 62305-3:2010. Protection against lightning — Part 3: Physical damage
to structures and life hazard)

3awunTta oT MOAHUK. YacTb 4. DNeKTpUYECKne 1 3N1eKTPOHHbIE CUCTEMbI BHYTPU KOH-
cTpykuumii (IEC 62305-4:2010. Protection against lightning — Part 4: Electrical and
electronic systems within structures)

WNHCTPYKUMA NO yCTPOACTBY MOMHME3aWNTbl 34aHNA, COOPYXEHNIH N NPOMbILWIIEHHbIX
KOMMYHUMKaUnii

WHCTPYKLMS NO YCTPOWCTBY MONHME3ALWNTbI 34aHUIA 1 COOPYXEHUNR

Fpadunueckne o603HaYeHNA, NPUMEHSAEMbIEe Ha 060py0BaHNN. 12-MmecAYHas noanucka
Ha MHTepaKTMBHYI 6a3y AaHHbIX, Bk YawLWwyto Bce yactn 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)

CoeauHuTenn ANSA Uenei NOCTOAHHOrO Toka (hoTo3aNneKTpuyecknx cuctem. Tpebosa-
HUsA 6e3onacHocTu u ucnbiTaHua (IEC 62852:2014. Connectors for DC-application in
photovoltaic systems — Safety requirements and tests)

MpaBuna ucneiTaHWii NPOBOAKM, NPUMeHseMoil B (DOTOINEKTPUYECKNX YCTpoiicTBax
cuctemax (UL 4703, Outline of Investigation for Photovoltaic Wire)

TpeboBaHua Kk kabenam pgna doTtoanekTpuyeckux cuctem (VDE-AR-E 2283-4.
Requirements for cables for PV systems)

Ka6enn anektpuyeckne. Bbluncnenne (Bce 4acTu) HOMWHANIbHOW TOKOBOW Harpysku
[IEC 60287 (all parts). Electric cables — Calculation of the current rating]

Kabenu anektpuyeckue. BbluncneHne HomuHanbHoro Toka. Yacte 3-1. Pasgensl, ka-
calwnecs ycnoeuii skcnayartauum. HopmupoBaHHble YCNOBUSA 3KCnyaTauun u Bbl-
60p Tuna kabens (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)

WNHTepdeiic yenoBek-malunHa, MapkupoBka, naeHtudukayns. OCHOBHbIE MPUHLUMBI
1 NpuHuKUnbl 6es3onacHocTu. MaeHTudukauma BbIBOLOB, KOHLOB MPOBOAOB M NPOBO-
AHUKoOB anekTpoob6opyposaHusa (IEC 60445:2010, Basic and safety principles for man-
machine interface, marking and identification — Identification of equipment terminals,
conductor terminations and conductors)
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YK 697.329:006.354 OKC 27.160

KntoueBble cnoBa: hoTo3IEKTPUUECKME 6aTapeun, TEXHUYECKMe YCN0BUs, NPOeKTMpoBaHue 6aTapeil, anekTpu-
yeckme Cxembl, MeXaHn4yeckme Harpysku, 6e30nacHoCTb
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