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MNpegncnosne

Lienu, oCHOBHble MPUHLMNbLI 1 06LWKMe NpaBuia NpoBefeHNs paboT Mo MexXrocyfapCTBEHHON cTaHfap-
Tnsauunu yctaHosneHol FOCT 1.0 «MexrocyfapcTBeHHas cuctema ctaHgapTusaunm. OCHOBHbIE MOMOXEHUA»
n FOCT 1.2 «MexrocygapcTBeHHaa cuctema craHgaptusaunm. CtaHgapTbl MeXrocyaapCcTBEHHble, npasuia
M pekomMeHAaLumn no MexrocyAapcTBeHHO cTaHgapTusauun. MNMpasuna paspaboTkn, NPUHATAS, 06HOBAEHUSA
N OTMEHbI»

CsefleHunsa o cTaHjapTe

1 NMOArOTOBJ/IEH AKuMOHEepHbIM 06LLecTBOM «[inanekTpuueckme kabenbHble cuctemblr» (AO «[KC»)
Ha OCHOBe COOCTBEHHOrO nepeBoJa Ha PYCCKWI A3bIK aHr10A3bIYHON Bepcuu cTaHfapTa, ykasaHHoro B
nyHkKte 5

2 BHECEH ®degepaibHbIM areHTCTBOM MO TEXHUYECKOMY peryimpoBaHuio 1 MeTposiorum

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTu3auun, MeTpoaornn un ceptudukayum (npo-
TokoN OT 30 ceHTA6psA 2021 r. Ne 143-M)

3a npuHATHE NPorosiocoBasu:

KpaTtxoe HanmeHoBaHue cTpaHbl Kop ctpaHbl CokpaleHHOoe HauMeHOBaHue HalMoHaNbHOro opraHa
no MK(MCO 3166)004-9? no MK (MCO 3106)004—97 no craHpapTusauumn
ApmMeHns AM 3A0 «HaumoHanbHbIi opraH Mo CcTaHgapTu3auus K
MeTponorun» Pecnybinkm ApmeHus
Benapycb BY Focctangapt Pecnybnvku Benapycb
KazaxcTtaH Kz lFocctanaapt Pecny6nvkm KasaxcraH
Kuprususa KG KblprbiscTaHgapT
Poccusa RU PoccraHgapr
Y36ekmucTaH uz Y3craHgapt

4 Mpuka3om PegepanbHOro areHTcTBa No TEXHUYECKOMY peryimpoBaHuto n meTponorum ot 20 oktabpsa
2021 r. No 1190-cT mexrocygapcTBeHHblli cTaHgapT FOCT IEC 61643-32—2021 BBefeH B geiicTBUe B Kaue-
CTBe HauuoHanbHOro ctaHfgapta Poccuiickoit ®egepaunn ¢ 1 mapTta 2022 r.

5 HacToAwwii cTaHgapT ngeHTMYeH MexayHapogHomy ctaHgapty IEC 61643-32:2017 «YcTpoiicTBa 3a-
WKNTbl OT NepeHanpsHXXeHUn HN3KOBObTHbIE. HacTb 32. YCTpoicTBa 3aliMThl OT NepeHanpsXXeHuin, nogcoenm-
HEHHble K CTOPOHE MOCTOAHHOIO ToKa (POTO3NEKTPUUYECKUX YCTAHOBOK. MpMHUMNbLI BbIGOpA U MPUMEHEHUSA
(«Low-voltage surge protective devices — Part 32: Surge protective devices connected to the d.c. side of
photovoltaic installations — Selection and application principles», IDT).

MexayHapoaHblli cTaHfaapT paspaboTtaH MogkommuteToM SC 37A «YCTpoicTBa 3aLLMTbl OT UMNYAbCHbIX
nepeHanpsXeHuUii HU3KOBONbTHbIE» TexHuyeckoro komuteta TC 37 «Pa3psagHukM MMnynbCHble» MexayHa-
pOAHOI 3neKkTpoTexHuyeckon kommccum (IEC).

Mpy NnpUMeHeHnn HacToAlLero ctaHaapTa peKkoOMeHAyeTCs MCMN0Mb30BaTb BMECTO CCbIIOYHbIX MeXAy-
HapoOHbIX CTaH4apTOB COOTBETCTBYHOLIME UM MEXrocyAapCTBEHHble CTaHAapThl, CBEAEHUS O KOTOPbIX Npu-
Be/EHbl B JOMNO/IHUTE/ILHOM NPUIOXeHun JA

6 BBEAEH BMEPBbIE
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WNHopmaLums o BBegeHUn B feiicTBUE (NpekpaLLeHun eiicTBUS) HaCTOoAWEero cTalgapTa u nsme-
HEHUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille rocyaapcTB Ny6avMKyeTCA B yKazaTensx HauMoHa IbHbIX
cTaHAapTOoB, N3faBaembix B 3 TUX rocygapcTsax, a Takke B ceTU VIHTepHeT Ha caiiTax CooTBe TCTBY-
IOLLMX HALMOHaNbHbIX OPraHoB No cTaHjapTusauuu.

B cnyyae nepecmMoTpa, M3MEHEHUS M OTMeHbl HACTOSALLEro cTaHgapTa cCooTBe TCTBYyLWan UH-
hopmauusa bygeT onybnmkosaHa Ha ouuManbHOM MHTepHeT-caiTe MexrocyfapcTBEeHHOro coseTa no
cTaHgapTusaumn, MeTponoruv n cepTudukauny B kKaTanore «MexrocygapcTBeHHble CTaHAapTbi»

©Odopmnenne. Prey «PCT», 2021

B Poccuiickoii depepauny HacToaLWmMiA cTaHAapT He MOXeT 6bliTb MOMHOCTLIO UK
4acTUYHO BOCMNPOM3BEAEM, TUPAXMPOBAH U pacnpocTpaHeH B KayecTBe oduLmanibHOro
nsgaHna 6e3 paspeleHna degepasbHOroO areHTCTBa N0 TEXHUYECKOMY PerysiMpoBaHuio
n MeTponorumn
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BBepeHve

HacTtosawwuii ctaHgapT BXoAuT B ceputo ctaHgapToB IEC 61643 «YcTpoiicTBa 3awnTbl OT nepeHanpsaxe-
HUA HU3KOBO/bTHbIEY.

HacTtoswasa yacTb cepumn ctaHgaptoB IEC 61643 gaet nonesHyto nHgopmauuto o Bbibope Y3UI. noa-
KMMOYEHHbIX K (DOTO3/IEKTPUYECKUM YCTaHOBKaM.

CtaHgapT IEC 61643-32 gaeT nHcopmanmio 06 oLeHke AONONHUTENbHbLIX NOTPpeBHOCTEN B yCcTpoicTBax
3alWuTbl OT UMNYJIbCHbLIX NepeHanpsxeHnii (Y3WM), koTopble HEO6X0AMMO yCTaHaBMBaTb Ha CTOPOHE Mo-
CTOSIHHOTO ToKa hoTOo3NeKTpuveckon cuctemsol (@IC) ANS 3aWnTbl OT HABEAEHHOTO U NPSIMOTo BO34elicTBuiA
MOSHWUW €O ccbinkoit Ha IEC 62305, IEC 60364 n IEC 61643-12. B Hem gaeTcs pyKOBOACTBO No BbIGOPY, 3KC-
nnyatauun n moHtaxy Y3WM. Bknwouyas Bbi6op Y3WIM no kateropuu UCnbiTaHuii, 3HaYeHuih BbIGPOCOB Toka
1 naowagn nonepevyHoro cevyeHus coeguHUTeNbHbIX NPOBOAHMKOB. Takxe faeTcs PyKOBOACTBO MO Bbl6Opy
Y3WM. nogkntoyaemMblX K CTOPOHE NMEPEMEHHOro Toka.

Ona dboToanekTpuuecknx 6atapeli 1 ®I3C TpebytoTca cneymanbHble Y3UM Ha BXoAe NOCTOSHHOTO ToKa
®3C (BbIxoge HOTO3NEKTPUYECKOW 6aTapen), yuuTbiBawLme 0CO6EHHOCTN 3/1IEKTPUYECKUX NnapameTpoB ¢o-
TO3NeKTpuyeckoro o6opyaoBaHus.

B HacTofwem cTaHgapTe paccmoTpeHbl Y3UM, ncnonb3yemble B pa3HbiX MecTax (DOTO3/1IeKTPUYEeCcKnX
cuctem u hOoTOINEKTPUYECKUX CUCTEMAx pa3Horo Tuna, NnpMBeAeHbl MPMMepbl, a Takkke OnucaH ynpoLeHHbI
1 obLWNin Nnoaxoabl K onpeseneHunto 3Ha4eHnin UMNYNbCHOro paspAAHOro Toka A8 CTOPOHbI NEPEMEHHOr0 Toka
pa3HbIX DOTO3NEKTPUYECKUX CUCTEM.
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M E X O C Y L AP CTUBETHH®bB # C T A HOAPT

YCTPOWCTBA 3AUWTbLI OT MEPEHAMPAXEHUW HN3KOBO/NIbTHbLIE
YacTtb 32

YcTpoiicTBa 3aWuTel OT NepeHanpseHuin oTO3NEeKTPUUYECKUX CUCTEM.
MpuHuunbl Bbi6Opa M NPUMEHEHUs

Low-voltage surge protective devices. Part 32. Surge protective devices connected to the d.c. side of photovoltaic
installations. Selection and application principles

[ata BBegeHnsa — 2022—03— 01

1 O6nacTb NPUMEHEHUS

HacTtosawwui ctaHgapT ycTaHaBnmeaeT NPUHLMNLI BbIGOPa, YCTAHOBKM U KOOPAUHALMW YCTPONCTB 3aLiun-
Tbl OT UMNY/bCHbIX NepeHanpshkeHunii (Y3UM). npegHa3HavyeHHbIX 418 MCNONb30BaHUA B (DOTO3/TIEKTPUYECKNX
cuctemax (®3C) c HanpaxeHnem go 1500 B Ha cTopoHe nocTosAAHHOro Toka (DC) u HanpsaxeHvem go 1000 B
(cpegHekBagpaTU4YHOE 3Ha4YeHME) Ha CTOPOHe nepemeHHoro Toka (AC) n yactoTtoi 50/60 Iy,

®3C BKkItoyaeT B cebs hoToanekTpuyeckyto 6atapeto (PB). cocToALy0 U3 31EKTPUYECKN COEANHEHHBIX
Mexay coboii hoToanekTpuyecknx moayneii, CoOoTBeTCTBYOLME anekTpuyeckne kabenu, sawnTHble yCcTpoii-
CTBa. a TakXe WHBEPTOP M TOUKY NOAKNIOYEHUSA B pacnpefenMTeNbHOM WUTEe UK NYHKTE 3/1EKTPOCHABXeHNA.

HacTosAwumii ctaHgapT pacnpocTpaHseTcs Ha Y3WI, ycTaHaBnvBaeMble B criegyoumnx ®3C:

- ®3C. hoTO3INEKTPUUECKME MOLYIN KOTOPbIX PACMNO/IOXKEHbI HA Kpbllle 34aHNS;

- HaseMHblXx ®IC. Takmx Kak 3M1eKTpocTaHUUM Ha OTKPbITOM MPOCTPAHCTBE, XapakTepusylouwmecsa 3a-
3eM/IeHNEM B HECKOJ/IbKMX TOYKaX W CUCTEMOl 3a3eM/IeHUs B BUE CETKN.

NMpumeyaHne — B HacTosiLeM CTaHAapTe He pacCMOTPeHbl Takve KOMMOHEHTbI hOTO3MeKTpUYEecKoii bata-
pen. kak ocHoBaHue(s1), yCTPOiicTBO?) cnexeHuns, ycTpoiicTeo(a) TENI0BOro KOHTPOS 1 NpoYMe NoA0GHbIE KOMMOHEHTHI,
KOTOpbIe B 06LLEM CyyaB Takke MOryT BMSITb HA BO3HUKHOBEHME UMMY/bCHBIX NepeHanpsbkeHuid, 1 Tpe6oBaHus k opra-
Hu3auum sanTbl OT HUX.

K ®3C. B cocTaB KOTOPbIX BXOAAT akKyMy/ATOPHble 6aTapen, MOryT 6biTb NPUMEHEHbI O0NONHUTE bHbIE
TpeboBaHua.

MpumevaHusna

1 Tawxe npumeHumbl ctaHgapTbl IEC 60364. IEC 62305 un IEC 61643-12.

2 HacToswwwii ctaHgapT pacnpocTpaHseTcs TobKo Ha Y3WUI v He kacaeTcsi KOMMOHEHTOB 3allnTbl OT UMY/ IbCHbIX
nepeHanpsixeHuii, BCTPOEHHbIX B 06opyAoBaHne ®3C. HanpuMep B MHBEPTOPbI U ApyrMe ycTpoiicTBa nNpeobpas3oBaHys
3/1EKTPO3HEPIUN.

2 HopmaTuBHbIE CCbINKM

B HacToAwemMm CcTaHgapTe UCNo/1Ib30BaHbl HOPMaTWMBHbIE CCbIJIKMW Ha chnefywume ctaHaapThbl [,EU'IH
AaTUPOBaHHbLIX CCbI/ZIOK NPUMEHAKT TO/IbKO yKazaHHOe usfgaHune CCbI/ZIOYHOro cCTaHgapTa, ANAa HegaTupoBaH-
HbIX — nocnegHee nsgaHve (BkIYas BCe UBMEHEHUS K HEMY)):

IEC 60364-4-44:2007. Low-voltage electrical installations — Part4-44: Protection for safety — Protection
against voltage disturbances and electromagnetic disturbances (9nekTpnyeckne ycTaHOBKM HU3KOrO Hanps-

M3paHne oumynanbHoe
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xemus. YacTb 4-44. 3awuta Ans obecneyeHns 6esonacHocTu. 3alimnta OT pe3KUX OTKIOHEHUI HanNpsKeHus u
3M1EKTPOMArHUTHbLIX BO3MYLLEHWIT)

IEC 60364-4-44.2007/AMD1:2015 N3meHeHue 1

IEC 60364-5-53:2015 Electrical installations of buildings — Part 5-53: Selection and erection of electrical
equipment — lIsolation, switching and control (3nekTpoycTaHoBkM 34aHunii. YacTb 5-53. Bblbop 1 ycTaHOBKa
3N1ekTpoobopyAoBaHUA. MN30naunsa, KOMMyTauns n ynpasneHue)’*

IEC 60364-5-54. Low-voltage electrical installations — Part 5-54: Selection and erection of electrical
equipment — Earthing arrangements and protective conductors (9nekTpuyeckMe YCTaHOBKM 3[aHWA.
YacTb 5-54. Bbi6op U ycTaHOBKa 3/1eKTpoo6GopyaoBaHus. 3asemiisiowme ycTpoiicTBa M 3alUTHble Mpo-
BOHWKN)

IEC 60364-7-712:2017, Low voltage electrical installations — Part 7-712: Requirements for special
installations or locations — Solar photovoltaic (PV) power supply systems (9/1eKTpoyCTaHOBKN HU3KOBO/bT-
Hble. YacTb 7-712. Tpe6oBaHMA K cneunanbHbIM yCTAHOBKAM UM MecTaM Ux pasMmelieHns. Cuctemsl nuTaHms
C ucnonb3oBaHnem poToanekTpuyeckux (PV) conHeuHblx 6atapeil)

IEC 60664-1:2007. Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests (KoopguHauuna nsonsuun gnsa o60pyfoBaHMA B HU3KOBOJ/IbTHbIX cuctemax. Yactb 1.
MpuHUUNbI, TpeboBaHNA N UCNbITaAHNA)2)

IEC 61000-4-5:2014. Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test (3nekTpomarHuTHas coemecTumocTb (AMC) YacTb 4-5. MeToAbl UcnbiTa-
HWIA 1 n3MepeHunit. MicnbiTaHne Ha yCTOWYMBOCTb K BbIGPOCY HANpPAXeHNs)

IEC 61643-11:2011. Low-voltage surge protective devices — Part 11; Surge protective devices connected
to low-voltage power systems — Requirements and test methods (YcTpoiicTBa 3awuTbl OT NepeHanpsHxeHni
HW3KOBO/bTHble. YacTb 11. YcTpoiicTBa 3almTbl OT NepeHanpsXXeHuin, nogcoejHeHHble K HU3KOBO/IbTHbIM
cucTeMam pacnpefiefsieHns a/iekTpoaHeprun. TpebosaHUA U MeTObl UCMbITAHWUIA)

IEC 61643-12, Low-voltage surge protective devices — Part 12: Surge protective devices connected
to low-voltage power distribution systems — Selection and application principles (YcTpoiicTBa 3aluTbl OT
nepeHanpsiXeHnin HU3KOBOJIbTHblE. YacTb 12. YCTpoicTBa 3alUTbl OT UMMNY/IbCHbLIX NEepeHanpsiXXeHnin B HN3-
KOBOJIbTHbIX CU/TOBbIX pacnpefennTesnbHbiX cuctemax. MpurHUMnbl BbIGOPA U NPUMEHEHNS)

IEC 61643-21, Low voltage surge protective devices — Part 21: Surge protective devices connected to
telecommunications and signalling networks — Performance requirements and testing methods (YcTpoiicTtBa
3alnTbl OT MepeHanpsHkeHnii HU3KOBO/IbTHbIE. YacTb 21. YcTpoiicTBa 3awmMTbl OT NnepeHanpshkeHunin, nogco-
e/iJMHEHHbIe K CUTHa/IbHbIM 1 TEIEKOMMYHUKALWMOHHBIM CeTAM. TpeboBaHUA K aKCnayaTalMoHHbIM Xapakrepu-
CTMKaM 1 MeTOoAbl UCNbITaHWN)

IEC 61643-22, Low-voltage surge protective devices — Part 22: Surge protective devices connected to
telecommunications and signalling networks — Selection and application principles (YcTpoiicTBa 3awuTbl 0T
nepeHanpsiXeHnin HU3KOBO/bTHbIE. HacTb 22. YCTpPOACTBA 3alMTbl OT NepeHanpsxeHunii, nogcoejnHeHHble K
ceTAAM curHanusauum n cessu. MNMpuHLUNbI BbI6OPa N NPUMEHEHNS)

IEC 61643-31, Low-voltage surge protective devices — Part 31: Surge protective devices connected to
the DC side of photovoltaic installations — Requirements and test methods (YcTpoiicTBa 3awuTbl OT nepeHa-
NPSXeHUA HN3KoBOMbTHbIE. YacTb 31. TpeboBaHNs 1 MeTOAbl UCMbITAHNIA YCTPOWCTB 3awnTbl OT NepeHanps-
XeHuit (SPD) Ansa poTo3N1eKTPNYECKUX YCTAHOBOK)

IEC 62305-2. Protection against lightning — Part 2: Risk management (3awuTta oT MonHuii. YacTb 2.
YnpaBneHne puckom)

IEC 62305-3. Protection against lightning — Part 3: Physical damage to structures and life hazard (3a-
wuTa oT MONHUIA. YacTb 3. dusnyeckne NoBpexgeHns KOHCTPYKUUA U ONacHOCTb A5 XU3HW)

IEC 62305-4. Protection against lightning — Part 4: Electrical and electronic systems within structures
(3awmTta OT MOMIHMIA. YacTb 4. DneKkTpuyeckme N 371eKTPOHHbIE CUCTEMbI BHYTPU KOHCTPYKLMWiA)

ITU-T, recommendation K.20. Resistibility of telecommunication equipment installed in a
telecommunications centre to overvoltages and overcurrents (YCTOW4YMBOCTb T€/TEKOMMYHUKALUOHHOIO 060-
pyAOBaHUSA, yCTAHOBIEHHOTO B TE/IEKOMMYHUKALMOHHOM LLeHTPe, K UMMY/IbCHbIM NepeHanpsXXeHnsiMm 1 ceepx-
TOoKaMm)

') 3ameHeH Ha |IEC 60364-5-53:2019. OgHako ANna 04HO3HAYHOro coboaeHns TpeboBaHmsa HaCcTosLLEro cTaHaap-
Ta. BbIPaXEHHOTO B ATUPOBAHHOW CCbIike, PEKOMEHAYETCS UCMO/b30BaTh TO/IbKO YKa3aHHOE B 3TOl CCbiike U3gaHue.

2) 3ameHeH Ha IEC 60664-1:2020. OgHako ANns 04HO3HAYHOro cobsiofeHns TpeboBaHNs HacTOALEro cTaHaapTa,
BbIPaXXEHHOr0 B AATVPOBaHHOM CCbINKe, PEKOMEHAYETCS UCMOb30BaTh TO/IbKO YKa3aHHOEe B 3TON CCbl/IKe U3gaHue.

2
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ITU-T. recommendation K.21. Resistibility of telecommunication equipmentinstalled in customer premises
to overvoltages and overcurrents (YcToOW4MBOCTb TENEKOMMYHUKALUOHHOIO 060pYA0BaHUSA, YCTAHOB/IEHHOTO
Ha o6bekTax noTpebuTenell, K UMNYNbCHBIM NEPEHaNPSXKEHUSAM N CBEPXTOKaM)

3 TepMuHbI 1 onpeaesnieHns

B HacTosiwem cTaHAapTe NPpUMEHEHbI criegylolne TEPMUHbI C COOTBETCTBYIOLW MMM ONpeaesieHNsMN:

ISO n IEC BeayT TepMUHONOrnYeckne 6asbl faHHbIX, UCNOMNb3YEMbIX NPU CTaHAaPTU3aLUN U OCTYNHbIX
no cneaywwum agpecam:

- OnekTpoTexHuyeckan aHuuknoneausa IEC Electropedia;

- Mowuckosas nnatdopma ISO.

3.1 cdhoToanekTpuyeckan b6artapes; b (PV array): YcCTpoicTBO, cOCTOsIlLEEe N3 3NIEKTPUYECKN coean-
HEHHbIX (POTO3NEKTPUUYECKUX MOAYNEl, reHepupyLwee NOCTOAHHbIA 3NEKTPUYECKU TOK Nog BO3aelicTBueM
COJTHEYHOr0 M3Ny4YeHus, BkIloYawllee 3alUTHO-KOMMYTaLnoOHHOe 060pya0oBaHme, coefuHuTenn, obecneyn-
BalLliMe MexaHn4yeckne n anekTpuyeckne coefuHeHNs BHYTpM 6aTtapen u CoefMHeHNs C BHELWHUMU YCTPON-
CTBAMM N KOHCTPYKUUSMU.

MpumevaHnsa

1 B HacTosilem cTaHfjapTe nog poTos/1eKTpuyeckol b6arapeeil MOHMMAlOT BCe ee COCTaB/SoLME A0 BXOAHbIX
KNEMM MOCTOSIHHOTO TOKa Npeo6pasoBaTens 3HEepruu, HaKonUTeNs SHEpPrun WM Harpysku MOCTOSHHOTO Toka. B
HacTosIlLeM CTaHAapTe He paccMaTpyBaloT OCSOBaHWE(sl). YCTPOWCTBO?) CNEXEHUs, TemnepaTypHOro KOHTPONs u
npouve aHaIorMyHble KOMMNOHEHTBI.

2 doTo3nekTpuyeckas barapes MOXeT COCTOSATb M3 OAHOr0 (DOTOI/IEKTPUHECKOTO MOAY/S, OAHON hoTO3NeKTPU-
YeCKOW Liernoykn, HeCKONbKNX NapannenbHo CoeANHEHHbIX hOTOINEKTPUYECKMX LIenoYeK UM HECKONbKMX NapannienbHo
COefIMHEHHBIX (DOTO3NEKTPUUECKUX TPYMN N CBA3AHHBLIX C HUMW 3/1EKTPOTEXHUYECKMX KOMMOHEHTOB.

B uenax HacTtosuwiero ctaHgaprta rpaHuubl hoToanekTpuyeckol 6atapen onpeaensAlTcs BbIXOAHON
CTOPOHOW ycTpoiicTBa OTkNtoYeHna ®b.

[IEC 60364-7-712:2017, nyHKT 712.3.4]

3.2 choToanekTpuuecknii moayns; ®M (photovoltaic module PV module): YcTpoicTBO, KOHCTPYKTUBHO
o6beauHsAOLWEee B 04HON 06Lieil 060/104KO 3N1EKTPUYECKN COefMHEHHbIE MexXAy cob0i hoToanekTpuyeckne
3/1eMeHTbI, 3aliuleHHble OT OKpyXaloleil cpefbl, 1 Jonyckallwee UCNbITAHNA 1 IKCNyaTauuio B kKayecTse
HEe3aBUCUMON KOHCTPYKLMOHHON eAnHULbI.

[IEC 60364-7-712:2017, nyHKT 712.3.2]

3.3 (pboToanekTpuyeckas uenodyka (photovoltaic string): MocnegosaTtenbHOe 3fnekTpuyeckoe
coefuHeHne ABYX UNn 6onee oANHAKOBbIX (DOTO3IEKTPUUYECKUX KOMMOHEHTOB (hOTO3NEKTPUYECKNX MOAYNER,
hOTO3IEKTPUYECKMX TPYNN OAHOTO YPOBHA) B (DOTO3/IeKTpUYeckoli 6atapee.

(IEC 60364-7-712:2017, nyHKT 712.3.3]

3.4 cdoToanekTpuueckana yctaHoBka (PV installation): CmoHTupoBaHHOe o6opyaoBaHume (hOTO3NEK-
TPUYECKOW CUCTEMBbI.

[IEC 60364-7-712:2017, nyHKT 712.3.11]

3.5 BBOpA B 3afnekTpuyeckyt yctaHoBKy (origin of the electrical installation): Touka, B KOTOpPOW 3nek-
Tpuyeckas aHeprusa BBOAUTCA B 3/1€KTPOYCTaHOBKY.

(IEC 60050-826:2004, nyHKT 826-10-02]

3.6 cuctema MmonHmesawmutbl; CM3 (lightning protection system; LPS): KomnnekcHas cuctema,
npegHasHayeHHas N8 YyMeHbleHna husnyeckoro ywepba 3gaHunio (COOpyXeHu) Npu yaape MOSHUN.

MpumeuvuaHne — CM3 cOCTOUT N3 BHELUHUX U BHYTPEHHUX CUCTEM 3aLLnTbl OT MOJTHUW.

(IEC 62305-1:2010. nyHKT 3.42]

3.7 n3o0nmMpoBaHHasa BHelWHAA cuctemMma MmonHumesawuTol (external LPS isolated from the structure to
be protected): Cuctema mMofnHuesalnTbl. BKIOYaOWas B ceb6a MOMHWENPUEMHUKA U TOKOOTBOAbI, HE UMeto-
e KoOHTakTa C 3aluiaemMmbiM 34aHueM (CoOopyXeHnem).

MpumeyaHue — V3onupoBaHHble CM3 No3BONSIOT M3b6exaTb onacHbIX UCkp mexay CM3 u cTpoeHvem.

[IEC 62305-3:2010. nyHkKT 3.3]

3.8 ycTpo/cTBO 3awuTbl OT MMNYNbCHbIX nepeHanpshxeHuii; Y3WUM [Surge protective device
(SPD)]: YcTpoiicTBO, KOTOPOE COAEPXUT NO KpaitHeit Mepe 0AUH HeNIMHEWNHbIA KOMMOHEHT, NpeAHa3HaYeHHbI i
ANs orpaHuyYeHUss UMNYbCHbIX NepeHanpsXeHuidi 1 0TBOAa UMMNY/IbCHbIX TOKOB.
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MpumevyaHne — Y3UMN ABAAeTCA 3aKOHYEHHbIM YCTPOMCTBOM, MWMeElOWMM COBCTBEHHbIE CpeAcTBa
npucoeanHeHus.

[IEC 61643-11:2011. nyHkT 3.1.1]

3.9 pasgenunTenbHoe paccTosiHue s (separation distance S): PaccTosiHue Mexay AByMsi NPOBOAALL UMM
4acTAMMU, NP KOTOPOM He MOXET NPOUCXOAUTb OMACHOE UCKPEHME.

[IEC 62305-3:2010. nyHKT 3.28]

3.10 MonHuesawmTHOe ypaBHMBaHue noteHumanos; EB (lightning cquipotential bonding: EB): Co-
eguHeHne ¢ CM3 oTAeNbHbIX NPOBOASLLMX YacTell HenocpeACcTBEHHO UK Yepes yCTpoiicTBa 3awWmnTbl OT M-
Ny/bCHbIX NepeHanpsXXeHuii, npegHasHaYeHHoe ANS YyMEeHblUeHUA pPas3HOCTWM MOTeHUuasnoBs, cOo3faBaeMblX
TOKOM MOJIHUW.

[IEC 62305-3:2010. nyHKT 3.23]

3.11 coeaunHutenbHaa wuHa (bonding bar): MeTanauyeckada WWHa, C MNOMOLLbIO  KOTOPOIA
MeTannnyeckne KOHCTPYKUUW, BHELIHWE NPOBOAALLME YaCcTu, IMHUN CBA3N, 3NeKTpuyeckme n gpyrue kabenu
MOTyT 6bITb coegunHeHbl ¢ CM3.

[IEC 62305-3:2010. nyHKT 3.24]

3.12 coepguHnuTenbHblh npoBoaHuk (bonding conductor): MpoBOAHMK, COEANHAKOLWNIA MeXay coboit
ToKonposoAAuwme yactm n CM3.

[IEC 62305-3:2010, nyHKT 3.25]

3.13 cTaHAapTHble YCNOBUS UCNbITaHUn (hoTo3anekTpuyeckoro obopyaosarHusa); CYW (standard
test conditions: STC): CTaHgapTHble YC/MOBUS WCMAbITAHWA — 3TO crlejAylolue YCNOBUS UCNbITaHW
dhoToanekTpnyeckoro 060pya0BaHusA:

a) aHepreTuyeckas OCBELLEHHOCTb B N0OCKOCTM paboyei noBepxHocTn 1000 BT/m2:

b) Temnepartypa anemeHTta 25 °C.

C) cnekTpanbHblii cocTaB AM 1,5:

d) cBeTOBOW NOTOK HanpaB/ieH HOPMasibHO K BOCNPUHMUMALOLLEeli NOBEPXHOCTHU.

[IEC 60364-7-712:2017. nyHKT 712.3.12]

3.14 HanpsxeHue X0N0CTOro Xo4a NpU cTaHAapTHbIX YCN0BUAX ncnbiTaHnsa UXX cyun (open-circuit
voltage under standard test conditions: U” slc): HanpsikeHne npu OTCYTCTBUM Harpyskm u cTaHAapTHbIX
YCNOBUAIX WCMbITaHWA Ha Bbixofe (DOTO3/MEKTpMYeckoro ob6opyaoBaHusA (hOTO3NEKTPUUECKOTO 3NeMeHTa,
hoTO3N1EKTPMYECKOTO MOAYNSA, DOTOINEKTPUYECKON LLenoykn, poTo3NeKTpuYeckoin 6atapen u 1. 4.).

MpumevyaHune — [ns oToanekTpuyeckoii 6atapey 3TO HaMNpshKEHUME PaBHO HaMPSHKEHWIO Ha BXOAe
NOCTOSIHHOTO TOKa MHBEPTOPa/APYroro YCTpoiicTBa Npeo6bpasoBaHisi 3Heprmn, K KOTOPOMY OHa NOAK/YEHa.

[IEC 60364-7-712:2017. nyHKT 712.3.13, c usmeHeHuamn (go6asneHo npumeyaHue: paBHoe ans oTo-
afiekTpuyeckoii 6atapen HanpsHKeHWo Ha BXOfe MOCTOSIHHOrO TOKa MHBepTopa/apyroro yctpoiictesa npeo6-
pas3oBaHuUsi aHepPrumn, K KOTOPOMY OHa NOAKIYEHA)

3.15 makcMmanbHOe HanpsXeHue xonoctoro xoga Uxx Tax cym (open-circuit maximum voltage
Uoc max): MakcumanbHOe HanpshkeHne XO0JsI0CTOro Xofa AaHHOro ¢hoTo3aneKTpUyeckoro o6opynoBaHus
npu CYW c nonpaBKoil Ha MUHUMasbHYID OoXuaaemyr pabouyl TemnepaTypy U MakCumManibHO BO3MOXHYIO
3HEepreTMYecKylo O0CBELLEeHHOCTb (418 faHHOW MEeCTHOCTU, B AaHHbIX YC/IOBUSIX 3KCnayaTauuun, a8 KOTopbIX
npegHasHayeHo obopynoBaHue).

MpumevaHusna

1 TakoB HanpsPKeHWe HasblBAOT MaKCHMaslbHO BO3MOXHbIM HaNPsHXKEHWEM AAHHOT0 (POTO3/1EKTPUYECKOr0 060py-
[foBaHus. Takoe HanpsxeHve Ha Bxofe (hOTO3IEKTPUYECKO 6aTapen, paBHOE HaMPSHXKEHWIO Ha BXOAE MOCTOSIHHOIO ToKa
MHBEPTOpPA'APYroro ycTpolicTea NpeobpasoBaHns IHeprum, Kk KOTOPOMyY NoAx/oveHa hoToanekTpuyeckas 6arapes ABns-
eTCcA MaKkCHMaslbHO BO3MOXHbIM HarpshXeHWeM NnocTosiHHoro Toka ®3C.

2 Pacyet Uoc TaxnpusefeH B NpuioxeHun B.

3.16 TOK KOPOTKOTrO 3aMblKaHUsi Npu CTaHAAPTHbIX YCNOBUSAX UcnbiTaHuii /k3cym (short-circuit
current under standard test conditions s,c): TOK KOPOTKOro 3amblkaHus ¢hoToanekTpuyeckoro o6opypo-
BaHMA (POTO3NEKTPMYECKOro 3nemMeHTa, (POTO3/IEKTPUYECKOro Moayns, HOTOINEeKTPUYECKOW Lenouku,
(hOTO31EeKTPNYECKO 6baTapen 1 T.4.) NPU CTaHAAPTHbIX YC/IOBUAX UCNbITAHWIA.

(IEC 60364-7-712:2017. nyHKT 712.3.15]

3.17 makcMManbHbIi TOK KOPOTKOro 3amblkaHua /M max (short-circuit maximum current
30, raax). MakcumanbHbli TOK KOPOTKOTO 3aMblKaHWsi (DOTO3MEKTPUUECKOro o6opyLoBaHus.

MpumevyaHne — PacyeT IX(naxnpuseneH B NpuioxeHun B.
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[IEC 60364-7-712:2017, nyHKT 712.3.16]

3.18 makcumanbHoe ANuTenbHoe paboyee HanpsXKeHMe NpY NPUMEHEHUN HA CTOPOHE NOCTOSAH-
Horo Toka ®3C Uc pv (maximum continuous operating voltage for PV application Uc Pv): MakcumanbHoe
Hanps)xeHne NOCTOSAHHOIO TOoka, KOTOpOe MOXeT 6biTb A/IMTE/IbHO MPUIOXEHO K YCTPOICTBY 3aliuTbl BMAa
Y3WUM. npegHa3sHayeHHOMY 191 YCTAHOBKM Ha CTOPOHE MOCTOSAHHOro Toka ®3C.

MpumeyvyaHune — 3HayeHne aTOro napameTtpa 6onblue Uan pasHo t/oc

(IEC 61643-31, nyHkT 3.1.10]

3.19 HOMUHaNbHLI TOK KOPOTKOTO 3aMbikaHua Y3WM |,n pv (short-circuit current rating of the SPD
Isc pv): MakcumanbHbIil 0XUAAEMbIi TOK KOPOTKOrO 3aMblKaHUSi Ha CTOPOHE MOCTOSIHHOro Toka ®3JC, Ha
KOTOpbIii paccumTaHo Y3 B coueTaHMmM C ykasaHHbIM pasbeanHuTenem.

MpumeuyaHne — 3HaueHue 3TOro NapameTpa GonbLIE UK PABHO /scralW,

MEC 61643-31. nyHKT 3.1.25]
3.20 pexum oTkasa «obpbiBa uenu»; OCFM (open-circuit failure mode; OCFM): MNoBeaeHne npu

HencnpaeHOCTW, Npu koTopom Y3WIM B onpefeneHHbIX YC/MOBUAX NepexoAuT B COCTOSIHUE MOCTOSHHOMO
BbICOKOTO CONPOTMB/IEHNA UK o6pbiBa Lenu.

MpumeuyaHune — MPOMEXYTOUYHOE COCTOSIHUE C HU3KUM COMPOTUB/IEHNEM BO3MOXHO B TEYEHIE OrPaHNYEHHOTO0
BPEMEHMU, NoKa He ByAeT 4OCTUTHYT OKOHUYATESIbHbIV PEXVM aBapuiiHOTrO COCTOSIHMS.

(IEC 61643-31, nyHKT 3.1.40]

3.21 pexum oTKasa «KOpOTKOoe 3aMblkaHune»; SCFM (short-circuit failure mode; SCFM); MNosegeHune
npu HeucnpasHOCTU, Npu KoTopom Y3WUTM B onpefefieHHbIX YC/I0BUAX NepexoanT B COCTOSAHME NMOCTOSAHHOro
HU3KOT0 CONPOTUBEHNS NN KOPOTKOTO 3aMblKaHus.

(IEC 61643-31. nyHKT 3.1.41]

3.22 HOMUHaNbHOE WUMNYAbCHOO HanpsxeHue Uw (rated impulse voltage Uw): 3HauyeHune
BblJePXNBAEMOro UMMY/IbCHOTO HaNpsXeHWs, yKa3aHHOe M3roToBuTesiem 060pyAO0BaHUA WKW €ro yactw,
XxapakTepusylollee 3afiaHHyl0 CNOCOGHOCTbL €10 N30/ 1N BbljePXNBaTb KPAaTKOBPEMEHHbIE NepeHanpsxXeHus.

MpumeuvaHnsa

1 B HacTosilleM CTaHfjapTe paccMaTpuBaloTCs TOMbKO BblAepXMBAEMble HanpshKeHUs Mexay TOKOBeAyLMU
NPOBOAHUKAMY 1 3eMIENA.

2 OnusmepsieTcs UMNYNbCOM HanpshxeHUsi ¢ (hOpMOiA BOMHbI 1,2/50 MKC.

3 B HEKOTOpbIX APYrMX CTaH4apTax ero Takke HasblBaloT L/mp.

(IEC 60664-1:2007, nyHKT 3.9.2. ¢ U3MeHeHneM (fob6aBrieHne npumeydaHuin K 3anucu)]
3.23 cymMmapHbIl pa3pagHbiii Tok /Tobl (total discharge current /Talal): Tok, KOTOpPbIA NpoTekaeT yepes
3a3emMNALWniA NPOBOAHNK MHOTONONOCHOTO Y3WT BO BpeMS UCNbITAHUS HA CYMMapHbIii pa3pagHbIii TOK.

MpumevaHnsa

1 Lenb coctouT B TOM. 4TOObI y4ecTb CyMMapHoe BO3felicTBUe, KOTOpPOe BO3HMKaeT, Korja HeCKOSIbKo BWAOB
3aLLuTLl MHOronostocHoro Y3 cpabatbiBaioT 0AHOBPEMEHHO.

2 [Talbloco6eHHo BaxeH anst Y3WM. ucnblTaHHbIX COr/TaCHO KNaccy UCMbITaHWIA | 1 MCMOoSb3yeMbIX 4151 ypaBHMBa-
HWA MOTEeHLMaNoB Npy 3aluTe OT BO3AECTBMA MO/THUM COrnacHo cepun ctaHaapTos IEC 62305.

[IEC 61643-11:2011, nyHkT 3.1.44, ¢ nameHeHuamun (cnosa «npoBogHUK PE mnn PEN» 3amMeHeHbl Ha
C/I0Ba «3a3eM/SOLWNA NPOBOHUK»)].

MpumeuvaHne — [lanee B TekcTe BCe 0603HAYEHNSA NapamMeTpoB (POTOINEKTPUUECKOr0 060pYyA0BaHNS faHbl B
Buae, NpvBefeHHOM B NpUMeHeHHOM cTaHgdapTe IEC 61643-32, s COOTBETCTBUA 0603HAYEHVAM NapamMeTpos B ApYrux
cTaHpapTax komnnekca FOCT IEC 61643. MpuHsATbIe B hOTO3IHEPrETHKE U YCTAHOB/IEHHbIE B COOTBETCTBYHOLLMX CTaHAap-
Tax 0603HaYEHNs 1 COKpaLLEeHUs NprBeeHbl B HACTOSAILLEM pasgerne.

4 CuncTeMbl 1 060pyaoBaHue, NoA/exallme 3awmre

K o6opygosaHunto ®3C 1 ero KOMNOHeHTaM, KOTOPOMY MOXeT noTpeb6oBaTbCcs 3aluTa, OTHOCATCA:

- UHBEPTOp, T. €. ero KOMMOHEHTbI, 06ecneynBaloLLne afIeKTpUYecKoe coeIMHEHNEe Kak ¢ (DOTO3IEKTPU-
yeckoil 6aTtapeeii, Tak U C CUCTEMOI 3NEKTPONMMTAHNSA NEPEMEHHOI0 TOKa HU3KOro HanpsKeHUs;

- hoToanekTpuyeckas b6atapes;
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- nposogka (camoii ®3C);

- KOMMNOHEHTbI, YyCTAHOB/IEHHbIE MEXAY MHBEPTOPOM 1 (DOTOINEKTpUUECKol baTapeeli;

- obopygoBaHue A5 ynpaBieHuUs U KOHTponsa ®3C.

MepeHanpseHusa moryT nospeante ®3C nAM NPUBECTU K €e HencnpasBHOCTU, NO3TOMY ®IC OO/KHbI
6bITh 3aLULLEHbI.

OueHka noTpe6HOCTN B 3aliMTe WU NpaBUNbHbIA BbIOOP 3alMTHLIX Mep TpebylT OT Npou3BoAUTeNs
UHpopMaunn o BbiAepXNBAeMOM HanpsxeHun obopyposaHnsa. Ecnn Takas nHgopmauma oTcyTcTeyeT, TO B
Ka4yecTBe MCXOAHOT0 MOXET MCMNO/b30BaTbCA 3HAYEHUE HOMUHANbHOrO MMMY/bCHOTO HanpsxeHus Uw ans
ob6opypoBaHusa, ykazaHHoro B 9.1.2 n B Tabnuue 2. YacTuyHble TOKM pacTeKkaHWst MOIHAW MOTYT Bbl3BaTb He-
KOHTpoNupyeMble Npobon 1 Bbi3BaTb BO3ropaHue. Mepbl ANS 3aWUTbl OT NepeHanpsXXeHus MoryT nomoub
YMEHbLWMUTbL PUCK BO3ropaHus (cm. ceputo ctaHgaptos IEC 62305).

5 MNepeHanpsixeHusi B POTOSMNEKTPUUECKMX CUCTEMAX

MepeHanpshxeHns B ®IC MOryT 6bITb Bbl3BaHbl PALOM ycnoBuiA. K HUM OTHOCATCS:

- HenocpeacTBeHHble nonafjaHusa (S1) BO BHELHKOW cuctemMy MosHuesawutsl (CM3) 3pgaHua wuam
yaapbl MonHuu Bo3ne (S2) 3gaHna nivnn ¢3C;

- HenocpejcTBeHHble nonagaHuns (S3) u HaBefeHHble TOKM yaapa MoJiHuu (S4). pacnpefgensowuecs
Mo 3/1eKTPUYECKOii ceTu;

- nepeHanpshkeHusi, co3gaBaemble  pacnpefennTenbHON  CeTblo, HanpuMep  Bbi3blBAeMble
KOMMYTaLMOHHbIMWU onepauusamu.

MpumeyaHunsa
1 S1. S2. S3 n S4 onpegeneHsl B cepun ctaHgapTos IEC 62305.
2 TepeHanpsbkeHusa onucaHbl B IEC 60364-4-44.

Mpn nepeknoYeHNAX Ha CTOPOHE MepeMEeHHOro Toka MOryT BO3HWKaTb MOBTOPHble NepeHanpsXeHus
(nukn), cosgaBaemMble 3/IEKTPOHHBIM WHBEPTOPOM WAW APYTUM YCTpOiiCTBOM npeo6pas3oBaHus aHepruu. B
3aBMCMMOCTM OT TEXHO0TMN 1 ocobeHHOCTell ycTpoiicTBa npeobpa3oBaHnsa 3Heprun MoryT notpe6osaTbCs
[ononHUTeNbHble TpeboBaHusA npu Boibope Y3UM.

Tpe6oBaHUs 3alMUTbl N0 HACTOSALLEMY CTaHAAPTy OCHOBaHbl Ha MPeAnosoXeHWn o TOM, 4To kabenwu,
coeANHAILWME KOMMNOHEHTbl MOCTOSSHHOrO Toka ®3C. B A0CTATOYHOW CTeneHW 3alulieHbl 0T MPAMbIX

yflapoB MOJIHUW MyTeM COOTBETCTBYIOL e NpoknaAku nM6o IKpaHMpoBaHUsA (Hanpumep, ¢ UCMNO/b30BAHNEM
COOTBETCTBYIOLLE CUCTEMbI NPOKIafKu kabenei).

6 YcTaHOBKa M pa3mMelleHmne yCTPOICTB 3alnTbl OT UMMNY/IbCHOTO
nepeHanpsbxkeHna (Y3UIT)

6.1 O6wwne ceegeHnsn

B cooTtBeTcTBUM c IEC 61643-12 1 cepueli ctaHgaptoB IEC 62305 Bbi6op n yctaHoBka Y3WUNM gns 3a-
Wntbl ®3C 3aBUCUT OT MHOTUX (DAKTOPOB, HO OCHOBHbLIMY ABNAKTCA Cnefyolimne:

- MAOTHOCTb YAapOB MOJIHUM B 3eMJ1t0 Ha kBagpaTHblii kunomeTp NGB rog (1/km2rof) nav nsokepayHu-
yeckunit yposeHb TO (KONMYECTBO rPO30BbLIX AHEN B roy) B JaHHOM MecTe pacnosioXeHuns.

- XapakTepuUCTUKM HU3KOBO/IbTHOW 3HeprocucTemMbl (HanpuMmep, BO34YLWHbIE WA NOA3EMHbIE IMHUK) U
o6opynoBaHusa, KOTOpoe HEO6XOANMO 3aLNTUTD:

- Heo6xoaMMOCTb B 3awmnte PI3C OT NPAMbIX NONagaHUin MOMHWUIA C MCNONb30BaHMEM BHelwHeli CM3.

Ecnu ycTaHoBKM 3auimuieHbl BHewHed CM3, TpeboBaHua k Y3UM 6yayT 3aBuceTsb.

- OT Bbl6paHHOro knacca CM3 (CM. yNpoLLeHHbI MeToa B npuaoxeHun A).

- cobnogeHnn pasgenutenbHoro pacctosaHua (s) mexgy CM3 n ®3C (m3onuposaHHas CM3) unum ero
Hecob6nogeHns (HensonmposaHHasa CM3).

[ononHutenbHble TpeboBaHUA K HapyXHoii CM3 u pa3fenutenbHOMY PacCTOAHUID NpuBeAEeHbl B
IEC 62305-3.

Ana onTumanbHOW 3awuTbl MHBEPTOpPa OT MepeHanpsXeHUin pekoMeHAyeTCsa HenocpefcTBEHHOe
nogkntoyeHne Y3UNM v nuBeptopa K 3a3emMNsaWen WwWuHe (knemme) Mexay HUMu.

6



Knacc wucnbiTanuii Y3UN

Tabnunuya

BapuwaHT ycTaHOBKM

YctaHoBka Y3UIM ana ®3C 6e3
BHewHe CM3 (cm. 6.2.1)

YcraHoska Y3WUI B 3gaHunm ¢
BHelHeli CM3 ¢ cobnogeHnem
pa3fenuTenbHOro paccTosaHua s

(cm. 6.2.2)

YctaHoBka Y3WI B 34aHun ¢
BHelUHel i CM3 6e3 cobogeHus
pasfenuTenbHOro paccTosaHUA S

allpu HeobxoaumocTu.
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N MUHMManbHas naouwafb MNONEepPevYHOro CeyYeHUs COoefUHUTENbHbIX
NpoOBOAHMKOB BblGMpatoT no Tabnuue 1.

1— BbI60p k1acca ucnbitTaHua Y3UIM n nnowaay nonepeyHoro ceveHns coefMHUTEIbHOTO NPOBOAHMKA

Knacc ncnbiTanna Y3WUIM n cooTeBeTCcTBYOWME NaoWaAn NONEPeYHOro ceyeHuns

MecTo yctaHoBku Y3UT1

©

Y3WIM. ucnbiTaHHbIe
no knaccy | cornacHo
IEC 61643-11». 16 Mmm2
nnm
Y3WI. ucnbiTaHHble
no knaccy Il cornacHo
IEC 61643-11». 6 MmM2

Y3WI. ucnbiTaHHbIe
no knaccy | cornacHo
IEC 61643-11. 16 Mm2

Y3WI. ucnbitaHHble
no knaccy | cornacHo
IEC 61643-11. 16 Mm2

MecTo yctaHoBku Y3UI

©

Y3W. ncnbitaHHble
no knaccy Il cornacHo
IEC 61643-11». 6 Mm2

Y3WI. ncnbitaHHble
no knaccy Il cornacHo
IEC 61643-11. 6 mm2

Y3WI. ncnbitaHHble
no knaccy lcornacHo
IEC 61643-11°. 16 mm2

MecTo yctaHosku Y3UI

© n ®

Y3WM. ncneitaHHble
no knaccy Il cornacHo
IEC 61643-31». 6 MM2

Y3WNM. ncnbiTaHHble
no knaccy Il cornacHo
IEC 61643-31.6 Mm2

Y3WNM. ncnbitaHHble
no knaccy | cornacHo
IEC 61643-31, 16 mm2

MpvumMmeyaHne — MuHUMasIbHbIE TPEGOBAHNSA K NIOLAAN NONEPEYHOr0 CEYEHNS NPOBOLOB B HEKOTOPbIX CTPaHax
pasnuyarTcs. TN pasnnumsa o6bsICHEHbI B npeancnoBun Kk IEC 62305-3.

Mapkuposka Y3UI no IEC 61643-31 cogepXuT nHAekc «PY».

6.2 TpeboBaHua AN pa3HbiX POTO3INEKTPUYECKNX CUCTEM

6.2.1 ®oTO3neKTpuyeckne cumctembl 6e3 BHewHeh CM3
nasHbIN
pacnpefenuTenbHbIA Wyt ®3 nHBEpTOp ®3 Garapes
CeTb
T /1
y3rn

CvcTema 3a3em/1eHns 34aHns

1— Y3WUMN. ucneiTanHble no «/laocy Il cornacHo IEC 61643-31; 2 — Y3UM wucnbiTaHHble No knaccy Il cornacHo IEC 61643-11 3 — Y3UM.
ncnbiTaHHblie no knaccy | unu no knaccy Il cornacHo IEC 61643-11; 4 — Y3WI. ucneiTaHHble no knaccy Il cornacHo IEC 61643-31.
F3W — rnaBHas 3asemaslUiasn WUHa

PucyHok 1 — Pa3melyeHve Y3UM gna ®3C ¢ hoTO3INEKTPUUECKMMU MOAYNSMU, Pa3MeLLeHHbIMW Ha 34aHun 6e3
BHeLHeih CM3
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B uenom, kak nokasaHo Ha pucyHke 1, LO/MXHbI 6bITb yCTaHOBNEHbl ABa Y3WI Ha CTOPOHE NOCTOSIHHOTO
Toka (Toukn 1 n4) npasa Y3UM Ha CTOPOHE NEepPeEMEHHOr0 Toka OTHOCUTEIbHO UHBepTopa (Toukn 3 u 2).

MpumeyaHune — [py UCMOMBL30BAHWY IKPAHMPOBAHHOMO CUIOBOTO kabens A4/l NOCTOSIHHOTO TOKa NoAKtoYa-
eMoe K TakoMy kabesio 060pyA0BaHME YXKE UMEET 3alLUTy OT HaBeAEHHbIX NepeHanpsikeHi.

Y3WN B Touke 2 He TpebyeTcs, ecnu:

- pacctosaHuel* mexay Y3WIM B rnaBHOM pacnpefenmrtesibHOM WuUTe U MHBEPTOPOM MeHee 10 m, a
nposoA PE nposioXeH COBMECTHO C CM/I0BbIMU NPOBOAaMM nepemMeHHoro Toka (cm. 9.1.3). B aTom cnyvyae B
rnaBHOM pacnpefenuTesibHOM LWnTe B TOYKe 3 ycTaHaBNMBalOT TONbLKO 04HO Y3UM

nnm

- VHBEPTOP W [MaBHblli pacnpegennTenbHblil WUT NOAKIIOYEHbI K O4HOW LWKNHe 3a3eM/ieHuns kabensamu,
O/INHA KaX0oro U3 KoTopbix MmeHee unu pasHa 0.5 m (Hanpumep, MHBEPTOP PacnofioXeH BHYTPU [aBHOro
pacnpefenuTenbHOro WwuTa).

Y3WIM B Touke 4 He TpebyeTcs, ecnu:

- paccTosHue2* mexay WHBepTOpoM U oTo3anekTpuyeckoin 6Gartapeeli mMeHee 10 M, a ypoBeHb
3awutel (UO) Y3UM. ycTaHOBNEHHOTO B To4Yke 1. MmeHee wau paBeH 0.8 BblEPXNBAEMOro HanpsxeHus
thoToanekTpuyeckoli 6atapen (cm. 9.2.3)

wnu

- ypoBeHb 3auwuThl (1/p) Y3UM. ycTaHOBNEHHOrO B Touke 1, MmeHee unu paBeH 0,5 Uw BbigepxnBaemMoro
HanpsxeHusa goToanekTpmuyeckoit 6atapeun, a npoBog PE nponoxeH 6/1M3K0 kK NpPOBOAaM NOCTOSHHOrO TOKa.

6.2.2 doTo3NeKTpMYeckne cucteMbl C BHewHoW CM3 c cobnwpeHnem pasfenntenbHOro
pacctoAaHna (s) (3a wucknwdyeHnem ®3C, 3a3eM/IeHHbIX B HECKONbKMX Toukax, Takux Kak
hOoTO3/1eKTPUYECKME COJTHEYHbIE 3/IeKTPOCTaHLNK)

[laHHOoe peleHne ABNAeTCA 6onee NPpeAnoYTUTENbHBIM MO CPaBHEHMWIO C TEM, BKOTOPOM pasgenntenibHoe
pacctosHue He cobniogaeTcs.

>- Y3WN wucneiTaHHoe no knaccy |l cornacHo IEC 61643-31. 2 — Y3WM. ucneiTaHHoe no knaccy Il cornacHo IEC 61643-11; 3 - Y3UMN.
ucneiTaHHoe no knaccy | cornacHo IEC 61643-11; 4 — Y3WUTM. ucneiTaHHoe no knaccy Il cornacHo IEC 61643-31. 5 — monunenpuebinmnk
CM3; 6 — TokooToO4 CM3. T3l — rnaBHas 3aseMnswWas WuHa

PucyHok 2 — PasmelleHve Y3UIM gna ®3C ycTaHoBkY ¢ BHellHeit CM3 ¢ cobofeHnem pasfennTesisHoro paccTosHms
(@)

Mepbl N0 YMEHbLIEHWUIO Pa3fe/MTeNIbHOro PaccTosHus (S) (Hanpumep, MHOTOYUC/IEHHbIE TOKOOTBOAbI
UM TOKOOTBOAbI. 06bEANHEHHbBIE B CETHATYH CTPYKTYPY) UK UCNONb30BaHne BHewWwHel CM3, 13011MpoBaHHoOM

1* imeeTcsi B BUAY pacCTOsiHVE BO/b 3/IEKTPUYECKOTO KaBensi, MPOSIOKEHHOTO Mexay Toukamu 2 1 3.
2* imeeTcs B BUAY PACCTOSIHWE BLOJIb 3/IEKTPUYECKOTO Kabensi, NPOSIOKEHHOTO MEXAYy UHBEPTOPOM U (DOTO3/IEK-
Tpuyeckoli 6atapeei.

8
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OT 3almuaemMoro CTpoeHus (Npu aTom PoTo3aNeKTpUYECcKMe MoOLY/IN U. BO3MOXHO, ApYrMe KOMNOHEHTbl ®3C
YCT@HOB/IEHbI HA TAKOM CTPOEHUN UMM WHTErpupoBaHbl B €ro KOHCTPYKUWW), ABNAIOTCA NpefnoyTuTesbHee
Tex Mep, KoTopble onpeaesneHsl B 6.2.3.

BHewHoto CM3, M301MpOBaHHYO OT 3alMWaeMoro CTPOEHWUS, MOXHO NPUMEHUTb WUCKIOYUTESTbHO
B6113n ®3C (Kak 4aCTUUYHO N30/MpoBaHHy0 CM3).

B uenom, kak nokasaHo Ha pUCyHKe 2. [O/IKHbI 6bITb ycTaHOBNeHbl gBa Y3UI Ha CTOpOHE MOCTOAHHOIO
ToKa (Touknm 1m 4) n agsa Y3WNI Ha CTOPOHE NepeMeHHOro Toka OTHOCUTEs/IbHO UHBEepTopa (To4Yku 3 n 2).

Y3WM B Touke 2 He TpebyeTcs, ecnu:

- pacctosHuellmexay Y3WI B rnaBHOM pacnpefeniMrenibHOM WuTe n MHBEPTOPOM MeHee 10 M, a Hanps-
XEHNEeM. HaBeAeHHbIM OT NPOTeKalLWero B TOKOOTBOAE TOKA MOJTHUN, MOXHO npeHebpeysb (cm. IEC 62305-4)

nnu

- MHBEPTOP W T[NaBHbIi pacnpefennTenbHblii  WWT MNOAKAYEHbl K OfHOW LWWHE 3a3eMieHus
Kabenamu, AnvMHa KOTOpbIX MeHee unau paBHa 0.5 M (Hanpumep, MHBEPTOP PacnoIOXKEH BHYTPWU [N1aBHOTO
pacnpefenuTenbHoOro wura).

Y3WM B Touke 4 He TpebyeTcs, ecnu:

- paccTtosiHMe2* mexay WHBepTopomM U oTo3neKkTpuyeckoin 6Gatapeeit meHee 10 M, a ypoBeHb
3awnTel (1/p) Y3WM, yctaHOBNEHHOrO B Touke 1, meHee unu paBeH 0,8 Uw BbigepXMBaeMoro HanpsxeHus
hoToanekTpuyeckoin 6atapen (cm. 9.2.3)

nnm

- ypoBeHb 3awuTtbl (Uu) Y3UM. ycTaHOBNEHHOTO B TOuke 1, MmeHee unu paBeH 0.5 I/w BbigepxmBaemMoro
HanpsxeHUs oToanekTpuyeckoii 6atapen, a NpoBoAHNK PE NposioxeH 6/11M3K0 K NPOBOAHMKAM NOCTOSHHOTO
TOKa.

6.2.3 doTO3NEeKTpMUUYeckne cuctemMbl C BHewHelh CM3 6e3 cobnwpgeHns pasfenimTenibHOro
paccTofHunA (S) (BkAYaA cUCTeMbl, 3a3eMJ/IeHHble B HECKONIbKMUX ToYKax), Takne Kak )oTO3/NeKTpu-
yeckne COJIHeYHble 3/1eKTpocTaHLmm)

1 — Y3WUMN. ucneiTaHHoe no knaccy | cornacHo IEC 61643*31; 2 — Y3WIM. ucneiTaHHoe no knaccy | cornacHo IEC 61643-11

(cm wucknwyeHne Huxe). 3 — Y3UIM. ucneiTaHHoe no knaccy |cornacHo IEC 61643-11; 4 — Y3WUTI. ucneiTaHHoe no knaccy | cornacHo

IEC 61643 31;5— mMonHnenpueMHNkCM3.6 —TokooTeos CM3; E -+ npucoeanHeHune ANA ypaBHUBaAHUA NoTeHUManos (6e3cobnoaerus
pasfienMTenbHOro paccTofsHusa *»HensonmposaHHas CM3); N3l — rnaBHas 3asemasdwlas WKHaA

PucyHok 3 — PasmeeHve Y3UM gns ®3C ¢ BHewHeli CM3 6e3 cobnoaeHnsa pa3genimutesisHoro paccTosHms (S)

"* imeeTca B BuAy pacCTosiHUe BAOMb 3MIEKTPUYECKOrO Kabens, MPOIOKEHHOTo Mexay Toukamu Y3 un
NHBEPTOPOM.

2> /IMeeTcs B BUfY PacCTOsiHVE BLOJb 3/IEKTPUYECKOTO Kabensi, MPOIOXKEHHOrO MeXay MHBEPTOPOM U (OTO3/ek-
Tpuyeckolii 6atapeeir.
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Mpu 3awute ¢ nucnonb3osanvem Y3UM gpyrum KOMMNOHEHTaM YCTaHOBKW, MOAK/IOYEHHbIM K OAHUM 1
TeMm Xe WuHaMm, MoryT Tpebosatbcs Y3UI. ncnoiTaHHble no knaccy |.

B faHHO KOHUTrypaLumm npoBOAHNKN NEPEMEHHOr0 M NOCTOSAHHOTO TOKOB AAe/iICTBYIOT Kak napannienbHble
NPOBOAHUKN ANA NPOBOAHWKOB ypaBHMBaHUSA NoTeHumanos. Ha pucyHke A1 n B Tabnuue A.1, a Takxe B Ta-
6nvue A.2 (npunoxeHue A) faHa fONONHUTENbHAA UHpopMaLUa OTHOCUTENBLHO BbiGopa Y3UM.

B Toukax 1, 2. 3 n 4 TpebytoTca Y3UN, ucnoiTaHHble no knaccy |. Y3UM B Toukax 1 n 2 ycTaHaBnusawT
MaKcMmasnbHO 6/1M3K0O K MHBEPTOPY, Kak Moka3aHo Ha pucyHke 3. Y3UI B Touke 4 ycTaHaBNMBalOT MakcuMasib-
HO 6/1M3KO K hOTO3NEKTpMYEecKoii 6aTapee.

B uenom, Y3WIM BToukax 2 3cnepyet yctaHaBInBaTh 0653aTeNbHO, 32 UCKIIOYEHNEM CUTYaUNiA, Korga
WHBEPTOP W rNaBHbIli pacnpefenuTenbHblil WUT NOAKIIOYEHbl K OAHONW LWNHE 3a3emMneHns kabensamu, gnmHa
KOTOPbIX MeHee unu pasHa 0,5 M (Hanpumep, NHBEPTOP PACNO/IOKEH BHYTPU [N1aBHOrO pacnpegenutenbHoro
wuta). B Takux cnyyaax yctaHoska Y3UI B Touke 2 He ob6sA3aTesibHa.

6.2.4 Llenu cBA3M 1 curHanmsauum oTo3N1eKTPUYECKUX CUCTEM

Ecnu gna cunosbix Leneit Tpebytotcsa Y3UM. To cnefyeT paccmMoTpeTb He06X04MMOCTb UX YCTAHOBKMN B
Luensx TenekoMMyHuKauumn u curHanusaumun. Ha pucyHke C.1 (npunoxeHue C) npusefieH npumep.

7 YpaBHMBaHWe NOTEHUMa/I0B

Cuctembl 3as3emsieHnss W 3alWuTHble NpoBOAHUKM B ®IC [ONXKHLBI OTBEeyaTb TpeboBaHUAMM
IEC 60364-7-712. B HacTosieM cTaHAapTe npegcras/sieHa 40MN0NHUTeNbHas UHopmayus.

MuHumanbHas nnaowajb MONepeyHoro ceYyeHus MPOBOAHMKOB YpaBHWBaHWUA MNOTEHLUMANOB [0O/IKHA
oTBeuyaTb TpeboBaHusam IEC 60364-5-54, IEC 61643-12 n IEC 62305-3.

Ecnv npoBOAHUKM ypaBHUBAHUA NOTEHLMANOB pacCcCMaTpuBalOTCA Kak TOKOOTBO/bI, OHW AO/IXHbI 6bITb
M3roTOB/IEHbI U3 MEAN C MUHUMA/bHOI NNoWaAblo NONEepPeyYHoro ceyeHna 50 MM2 UAn MMeTb aHasorMyHble
XapaKkTepucTuku.

Ecnv npoBOAHWKN YpaBHUBAHUA NOTEHLMAN0B NPOMNYCKAaT YaCTUUYHbINA TOK MOJTHUW, OHWU AO/KHbI 6bITb
N3roTOBNEHbI N3 MEAN C MUHUMAbHOI NNOWaAblo NONEPeYyHOro ceveHna 16 MM2 unaM MMeTb aHasoruyHble
XapaKkTepucTuKku.

Ecnu npoBOoAHWKM ypaBHWBaHWSA NOTEHLMaNOB NPOMYyCcKalT TONbKO HaBeAEeHHbIi TOK MOSHWW, OHU
[OMKHbI 6bITb M3TOTOBMEHbI U3 MEAW C MUHMMANbHOW niowafbio NONepeyvyHoro cevyeHuss 6 MM2 M nmeTb
aHa/lorMyHble xapakTepucTukn.

CoeAuHNTeNbHbIE MPOBOAHMKM, COEAUHALWMWEe TOKONPOBOAALIME YacTu C 3a3eMaolein LWUHONR,
LO/DKHbI UMETb MUHMMAaNbHYK Nnowagb NonepeyHoro cevyeHns 6 MmM2 ona megum UNM UMeTb aHanormyHble
XapaKkTepucTuku.

B cnyuae, ecnn ®3C He nogknwoyeHa k CM3, MMHUManbHaa naouwajb NonepeyHoro ceYeHna coepunHu-
Te/IbHbIX NPOBOAHUKOB, COEAMHALWNX pa3Hble 3a3eMAlLlWne WHHbI, U NPOBOAHUKOB, COeAUHALWNX WNHbI
C CUCTEMOW 3a3eMeHuns, A0XHA COCTaBNATbL 6 MM2 4N MeAn UNN UMEeTb aHaNorMUHble XapakTepucTuku.

MpumeyaHne — MuHuMasibHble TpeboBaHWA K NIOWAAM NOMNEPEYHOro CEYEHUs MPOBOAOB B HEKOTOPbIX
CTpaHax pasnuuatotcs. 3T pasnuumna obbACHEHbI B npegucnosun K IEC 62305-3.

KOMMOHEeHTbI, B KOTOpbIX OyAeT npoTekaTb 3HAUYMTEbHbIA YACTUYHBIA TOK MOJTHUM, AO/DKHBI OTBEYaTb
Tpeb6oBaHnAM cepumn ctaHgapTos IEC 62561.

Ecnn ®3C 3awmnueHa CM3, HyXHO cobnofate MUHUMaNbHOE pasfennTenibHoe paccTosiHne (S) Mex-
oy CM3 n meTannokoHcTpykumamm ®3C BO mM3bexaHue npoTekaHWs 4YaCTUUYHbIX TOKOB MOJIHUWM Yepes3 3Tu
KOHCTpYyKUun. Ha pucyHke C.2 (npunoxeHune C) npusepeH npumep. CeyeHunsa scex NPOBOAHNKOB ypaBHUBaHUSA
noTeHUManoB AO/KHbI 6bITb 6 MM2, 332 UCKIKOYEHNEM TOTO, KOTOPbI/ NOKa3aH Ha pucyHke C.2 (npunoxeHue C),
ONA NPOBOAHWKOB 3a3eMneHuns Y3UM, ncnbiTaHHbIX NO knaccy |. B rNaBHOM pacnpegennutenbHOM WwuTe.

Korga dpoToanektpuyeckan 6atapesn sawuweHa CM3, HO pasfenutenbHoe pacctosHue (s) cobnctn
HEBO3MOXHO, 0b6ecneynBaloT HeMocpeACTBEHHOE coeMHeHne Mexay BHewHer CM3 1 MeTannoKoOHCTPYKLN-
el poToanekTpmyeckoii batapen. laHHoe coeMHEHNE AO/HKHO BblAEPXKMBATb YACTUYHbIN TOK MOSTHUK. B 3TOM
c/flyyae MMHMManbHasa naowajb NoNepeyHoro ceYeHma NpoBOAHUKOB ypaBHUBAHUA NOTEHLMana gokHa co-
oTBeTcTBOBaTb pUcyHKy C.3 (npunoxeHne C) n TpeboBaHuam IEC 60364-5-54, IEC 61643-12 n IEC 62305-3.
CeueHunsa BCex NPOBOAHNKOB ypaBHUBAHWUSA NOTEHLMAsIOB AO/IXKHbI COCTaBAATb 16 MM2, 3a UCK/IOYEHNEM TOTO,
KOTOPbIV NCNONb3yeTca ANA 3a3eM/IEHUs UHBEPTOpa, Kak nokasaHo Ha pucyHke C.3 (npunoxexue C).
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8 Tpeb6oBaHus no yctaHoBke Y3UI B hOTO3NEKTPUYHECKUX CUCTEMAX

YcTaHoBka Y3WI Ha cTOpOHe MOCTOAHHOrO U nepemMeHHoro TokoB ®3C He ob6Gs3aTenbHa, ecnm no
pe3ynbTaTaM OLEeHKW pucka He rnokasaHo MHoe.

Ons kpynHbix ®3C 06bl4HO npumeHsloT IEC 62305-2. ina MeHee KpynHbix ®3C MOryT npuMeHaTb
Apyrve MeToAbl OLEHKN PUCKOB, Hanpumep onucaHHble B IEC 61643-12. IEC 60364-4-44:2015 (pa3gen 443)
ana Y3WI Ha cTtopoHe nepeMeHHoro Toka u IEC 60364-7-712 — ana Y3WI Ha cTOpOHE NMOCTOAHHOIO TOKa.

Korga Y3WM yctaHoBneHbl ans 3awntsel ®3C, Heob6X04MMO Takke obecneunTb 3awuTy N06bIX Lenei
Te/leKOMMYHUKaLumMn n curHanunsauum, Kotopslie exoaat B ®3C.

Y3WM fo/mKHBI COOTBETCTBOBATD!:

- IEC 61643-11 — pns ycTpoOWCTB 3alUTbl OT UMMY/bCHbIX NepeHanpsHXXeHWin, MOAKMIIUYEHHbIX K
HU3KOBOJIbTHLIM 3HEProcucTemMaM nepeMeHHoro Toka,;

- IEC 61643-31 — pansA ycTPOMNCTB 3awWwuTbl OT MMNY/bCHbIX NepeHanpsXeHuid, ycTaHaBAnBaembix K
hOTO3/IEKTPUYECKMM CUCTEMAM;

- IEC 61643-21 — N5 ycTPOWCTB 3alUTbl OT UMNY/IbCHbIX NepeHanpsXeHnii, NOAKNIOUYEHHbIX K IMHUAM
Te/NleKOMMYHUKaUUi 1 curHanusaymm.

[ononHutensHo npu Bbibope u yctaHoBke Y3WUIM Heobxogumo cobnogatbe npasuna YCTaHOBKM,
onpefeneHHble:

- B IEC 60364-5-53:2015 (pa3gen 534), IEC 61643-12 n IEC 62305-4 — An14 3aWUTbl 3HEProcuctem
nepeMeHHOro Toka;

- IEC 61643-22 nnn IEC 62305-4 — fNnA 3awmnTbl CUCTEM yNpaBieHUa u CBA3N.

9 BblI6op 1 ycTaHoBKa Y3UI B POTO3NEKTPUYECKNX CUCTEMAX

9.1 Bbi6op Y3WUI, ycTaHaBAMBaeMblX Ha CTOpOHe nepemMeHHoro toka (AC)

9.1.1 O6wue cBOAOHUSA

Mpu BblGOpe M ycTaHoBke Y3WIM Ans 3awuTbl CTOPOHbI nepeMeHHOro Toka ®3C pykoBOACTBYKOTCS
npasunamu IEC 60364-5-53:2015 (pa3gen 534). IEC 61643-12 n IEC 62305-4. B HacTosWweM craHgaprte
YUNTbIBAKTCA TONBLKO HEKOTOPbIE KOHKPETHbIe feTanu 3awuTbl 060pyL0BaHNSA HA CTOPOHE NEPEMEHHOr0 Toka
®3C.

MpumeuyaHne — HanpsxkeHUss MEXAY NPOBOAHUKAMW NEPEMEHHOrO TOKA U 3eM/IN 3aBUCAT OT TEXHOOrMn
MHBEPTOpA U He Bcerga NpefcTaB/sioT COB0M UACTO CUHYCOUAANbHBIE NEpeMeHHble HanpsxeHus. Mpu BoiGope Y3UM
[NS1 CTOPOHbI NMEPEMEHHOT0 TOKa HYXHO YUMTbIBATb WCKAKEHUE BOJIHbI HAMPSHKEHWS, HANPUMEP, eC/iv OXMAATCS
3HAUUTESbHbIE MUKU.

9.1.2 Bbi6op Y3UM ¢ yyeTOM HOMUHANILHOTO pa3psAfHOro Toka /M UMNYNbCHOTO Toka /imp

MUWHUManbHbIN HOMUHANbHbIA pa3psaHbIi TOK /N Ao/mKeH 6biThb 5 KA 8/20 fna Kax[oro Bmaa 3awmTbl
Y3WN. knacca ucnbiTaHuii Il. Bonee BbiCOKWiA NokasaTesib MOXeT 06ecneynTb 601ee NPoA0/IHKUTENbHbBIN CPOK
cnyx6bl Y3UT.

Ecnu B Touke coefuHeHus mexnay (DOTO3NeKTPUYEeCKOol YyCTaHOBKOW W ceTbio 06Lliero nonb3oBaHWA
(06bIYHO B rNaBHOM pacnpefenuTenbHOM wWwuTte) Tpebyetcs Y3UM knacca ucnbiTaHuii |. ato Y3UM gonx-
HO MMeTb MWHWMafbHbI MMNYAbCHLIA TOK /jmp B cooTBeTCTBUM C TpeboBaHusimu IEC 60364-5-53:2015
(pasgen 534) n IEC 61634-12.

[Ana aaHHbIX yCTAaHOBOK MOTyT TpeboBaTbcs 60/1ee BbiCOKMe 3HadYeHnss 1, onpeaeneHHoblie B IEC 62305.
YnpoLieHHbI NOAX04 K onpeAeneHnto 3HayeHus Irp B 3aBMCMMOCTH OT pMUCKa NO YPOBHIO 3aLLUTblI OT MOTHUIA
(Y3M) npusepeH B IEC 61643-12.

9.1.3 Bbl6op Y3UM ¢ yyeTOM YPOBHA HanpsaxeHusa 3awutsl Up

YT1o6bl BbIOpaTh Y3WIM ¢ NogxoAsiliuM YpOBHEM HampsXXeHus 3awuTbl, Heo6xo4uMo onpegennTb
HOMWHaNbHOE UMNYNbCHOE HanpsXXeHne  060pyA0BaHUA N ero ypoBeHb yCTONUYNBOCTN KI/IEKTPOMArHUTMbIM
nomexam, kak onpegeneHo B IEC 61000-4-5:

- ANA NVHWIA 3nekTponepeAayun n cooTBETCTBYOLEro o6opyaoBaHms noakntoyeHms — no IEC 61000-4-5,
IEC 60364-4-44:2015 (pa3gen 443) n IEC 60664-1;

- 0N NUHWIA cUrHanmMsauum n cooTBeTCTBYOLWero obopyaoBaHusa nogkntoyeHns — no IEC 61000-4-5,
ITU-T K.20 n ITU-T K.21.

Ona obecneyeHns apekTMBHON 3alnTbl 060pPyL0BaHUSA YPOBEHb HaNpsXeHUsa 3alwutbl 1/p gonxeH
6bITb HMXE, YeM HOMWHaNbHOE UMNY/bCHOe HanpsxeHue Uw 3awuwaemoro obopygosaHunsa. Kak npaswno,
cnepyet noagepxuBaTtb 3anac NnpoYyHocTy He meHee 20 % mMexay HOMUHANbHLIM UMNYbCHBIM HaNpPsXXeHnem
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o6opynoBaHusa M ypoBHeM HanpsxeHuns 3awutel U S 0.8, kpaTHbiMm Uw (cM. IEC 61643-12 n IEC 62305-4).
Bo3MOXHble ncknwyeHns onucaHbl B IEC 60364-5-53:2015. pasgen 534. Ecnu He yka3aHo nHoe, 4onyctumon
Kateropuei nepeHanpsxeHusa sisnsetcsa kateropus ll. MakcumasnbHoe 3Ha4YeHMe UMMYNbCHOro HanpsXeHus,
KOTOpoe (kak oxwupaeTcsi) MOXeT AOCTUIHYTb obopypoBaHus, coctasnset 2.5 kB gns cuctem 230/400 B
nepeMeHHOro Toka. O6bIYHO ANA obecneyeHUs 3TOro ycnosua TpebyeTca cxema 3aluTbl C HECKOSIbKAMMU
ckoopauHupoBaHHbIiMKU Y3WUM. Mpowussoantenn Y3UIM moryT npefocTaBnfaTb HE06XOA4MMYK MHGOpPMaLUo
NS Takoi koopAauHauuu.

9.1.4 YcrtaHoBKa Y3WI Ha cTOpOHE NepeMeHHOro Toka

Y3WM fonxHO 6biTb YCTAHOBNEHO MaKkCUManibHO 6/1M3KO K BBOJY B 3/1EKTPUYECKYIO YCTAHOBKY, Hanpu-
mMep B Touke nogknoveHns ®IC k anekTpoceTn (CM. pUCYHOK 4). Ecnu gnvHa npoknafkvm npoBOAHUKOB MexXAay
AaHHbIM Y3UM n nuBepTopom (pacctosHue E) paBHa unu 6onee 10 M. pekomeHayeTcss obecneynTb 3awuTy
MHBEpTOpa A0MNONHMUTENbHbIM Y3WUT, pacnonoXeHHbIM psagoM C TakuM MHBEPTOPOM (CM. pUCYHOK 5). Takxe
npoBoAHUK PE go/mkeH 6bITb NPOIOXKEH BO3/1Ee NMPOBOAHMKOB NEePEMEHHOTI0o ToKa.

E — paccTosiHue MeuAy BBOAOM B CUCTEMY U UHBEPTOPOM -- AMNMa COeAMHUTENbHOTO Kabens; O - HapyXHblii pasbeanHnTenb
y3un

PucyHok 4 — YcTaHoska Y3UI Ha CTOpOHE NepeMeHHOro Toka C MaslbiM paccTosiHUEM MeXy BBOAOM B YCTaHOBKY
n nHBepTopom (E < 10 m)

MpumeuvuaHune — BonucaHHoM B 6.2.3 criyyae BTopoe Y3UI ans nHBepTopa ABAseTcs 0653aTeNibHbIM.

Ecnu o6wan gnvHa npoBOAHNKOB COTIACHO PUCYHKY 4 1 pucyHKy 5 npeBbiwaeTt 0,5 M. MOTYT NPUMEHATLCS
TpeboBaHus, onpegeneHHbie B IEC 60364-5-53:2015, nognyHKT 534.4.8.
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E — paccTosiHue Mex/y BBOJOM € CUCTEMY W MHBEPTOPOM: Lj. i-j —AnuHa coegnHUTENbHOW TaGens. O -m HAPYXHbI pasbeUHNTENDb
y3un

PucyHok 5 — YcTaHoska Y3UIM Ha cTOpoHe NepeMeHHOro Toka ¢ 60/1bLLIMM pacCTOSiHUEM MexX [y BBOAOM B
yCTaHOBKY WHBepTOpoMm (E 2 10 m)

9.2 Bbl6op Y3WUM, ycTaHaB/AMBaeMblX Ha CTOpOHe nocToAHHOro Toka (DC)

9.2.1 O6wWmre NONOXEHNSA

Bbibop u ycTaHoBky Y3WIM ans 3awutbl CTOPOHbI NOCTOSSHHOro Toka ®3C cnepyeT BbINOMHATH B
cooTBeTcTBMU Cc IEC 60364-7-712. B HacToslleM cTaHAapTe npeAcTaBsieHa AONOAHUTENbHAA MHAOpMaLns.

BBUAY 0CO6EHHOCTEN BbIXOAHbIX XapakTepUCTUK (DOTO3/TIEKTPUYECKOrO 060pYyA0BAHUSA HA CTOPOHE MNo-
CTOAHHOTO Toka ®3C ycTaHasnusalT To/bko Y3WUI, cneynanbHo npefHasHavyeHHble 418 Takoro npuMmeHe-
HUA. 9T Y3UM gonxHbl oTBeyatb TpeboBaHusam IEC 61643-31.

9.2.2 Bbi6op Y3UI c yueTOM HOMWHANbLHOTO pa3pAAHOro Toka /MM UMNYAbCHOTO Toka /imp

MWHUManbHbIA HOMWHaNbHbIY pas3pAgHbIA TOK /N AONXeH cocTaBnaTb 5 kKA 8/20 gns kaxporo suaa
3awnTbl Y3WTI knacca ucnbiTaHuii Il. Bonee BbICOKOE 3Ha4YeHMe MOXeT obecneunTb 60s1ee NPOAOIKNTENbHbIN
CPOK cnyx6bl Y3UM.

BbI60p MMNynbCHOrO Toka mMp Ans Y3WM knacca ucnbiTaHuii | cnegyeT NnpoBoAUTL B COOTBETCTBUN C
npunoxexnvem A. Ecnu gaHHbIX ANA NPUMEHEHNUS NPUIOXEHUS A HEA0CTATOYHO, TO MUHUMaNbHbIA UMNYbC-
HbIA TOK /imp AOMXeH cocTaBnATb 12.5 KA ANS KaxAoro BMAa 3aliuTbl NpyM ypoBHE 3alnTbl OT MOAHUK (Y3M)
1I/1V B cooTBeTcTBMYU C IEC 60364-7-712.

9.2.3 Bbi6op Uc py Y3UI, ycTaHaBnmBaeMblX Ha CTOpOHe nocTossHHOro Toka (DC)

MakcumanbHoe anutenbHoe pabouvee HanpsbkeHne Uc Pv gna Bcex BuAoB 3awuTbl Y3UM (+/-, ¢/
3eMA 1 -/3eMNA) 4O/HKHO 6biTh Bbille UM PaBHO MaKCHMMasbHOMY HanpshkeHuto xonoctoro xoga UQC MAX
hoTo3aNneKkTpuyeckoit 6atapen B yCNOBUAX IKCNayaTauum, 4NsS KOTOPoOW npeaHasHavyeHa ®3C (foNoNHUTENb-
Hasa nHdopmauma gaHa B npuaoxeHun B).

MpumeuaHne — dopma orndaroLeli HanpPsHKEHUS MeXAY NPOBOAHUKAMM NOCTOSIHHOIO TOKA W 3eMeit 3aBUCHT
OT TEXHO/IOMMY MHBEPTOpA W He BCErga sIBMISeTCs paBHOMEPHO Mo NOCTOsIHHOMY Toky. Mpu BbiGope Y3WIM Ha cTopoHe
NOCTOSIHHOTO TOKA C/IeflyeT YUNTbIBaTb Ny/1bCALMI0 MOCTOSIHHOTO TOKA.

9.2.4 Bbl6op Y3UM c yyeTOM YPOBHA HanpsxeHus 3awuntoel Up

[na onpepeneHns Heob6XOAUMOro YPOBHA 3aljWUTbl HYXHO OnNpeAesiTb HOMUHa/bHOE WMMY/IbCHOEe
Hanps)xeHne Uw 060pyf0BaHnst nan ypoBeHb yCTONYNBOCTHN o6opygoBaHns (cMm. IEC 61000-4-5) Ha:

- cunoBbiX kKnemmax no IEC 60664-1 u IEC 61000-4-5,

- CUTHaJ/IbHbIX U Te/IeKOMMYHMUKaLUMOHHbIX nopTtax no IEC 61000-4-5. ITU-T K.20 n ITU-T K.21.

Ansa obecneueHns adhpekTMBHON 3alnTbl 060pYf0BAHMSA YPOBEHb HanpsxeHus sawmTel Up gomxeH
6bITb HMXE HOMWUHANIbHOTO UMNY/LCHOrO HanpshkeHus |/w o6opyfoBaHusa, nognexatiero sawute. B uenom
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[o/mKeH 6bITb 06ecneyeH 3anac NpPoYyHocTU MUHUMYM 20 % MexAy HOMUHAMbHbIM UMMY/AbCHbIM Hanpsxe-
HMem ob6opypoBaHua n Lip S 0.8(7W (cm. IEC 62305-4). K Tomy xe. npoBogHUK PE gonxeH 6biTb NPONOXEH
BO3/1e NMPOBOAHUKOB MOCTOAHHOIO Toka. Ecnu gononHutenbHas uHdopMauua oTCyTCTBYeT, HOMUHaNbHOE
umnynbcHoe HanpshkeHne Uwana obopyaoBaHna MOXHO BbibpaTh B Tabnuue 2.

Ana ueneli ¢ Y3UM. cocToAwmnx n3 coyetaHns ogHonostocHboix Y3UM (A.B.C...X.Y.Z, kak nokasaHo
Ha pUCYHKax 7 u 8) uam MHOronoscHbIXx Y3UM. B KOTOPbIX He BCe BO3MOXHble BUAbI 3aliUTbl 3asiBAEHbI
N3roTOBUTEsIEM, YPOBEHb HaNpshXeHua 3aluTbl oTAeNbHbIX Y3UM Heobxogumo fo6aBuTh ANA NONYYeHUs
06Lero ypoBeHsa HanpsXxeHus 3alnThbl.

Ta6nuua 2— HomuHabHOE MNY/bCHOE HanpsxeHne U, Ansa 060pyaoBaHusa Mexay hoToaNekTpuyeckoin 6atapeeii
1 nHBepTOpOM (Korda OTCYTCTBYeT Apyras uHopmaLms)

uwB
Mogyrm knacca AR) n apyroe
B Mopyne knacca Bl VimoepTops> Apyroe 060pyA0BaHME C A0OVMOIAyCUIIEHMON
OCHOBHas 130/15LMA3) VeonALyeNi
100 800 800 1500
2500 (MUHMMasb-
150 1500 HOe TpeGoBaHMe) 1500 2500
300 2500 2500 4000
424 4000 2500 (MmHyMans- 4000 4000
Hoe TpeboBaHue)
600 4000 4000 6000
800" 5000 4000 5000 6000
849 6000 6000 8000
1000 6000 6000 6000 8000
1500¢e) 8000 8000 8000 12000

Bce HOMVHabHbIe NMMY/IbCHbIE HAMPSXEHUSA COOTBETCTBYIOT Karteropumn nepeHanpshxeHns Il.

a>|1EC 61730-2:2004. ocHoBHas n3onaums (tabnuua 8).

b) IEC 62109-1:2010. nognyHKT 7.3.7.1.2. nepeyncneHue b).

c>I/wno IEC 60664-1:2007.

d' B cootBeTcTBUM ¢ IEC 61730-2:2004 ponyckaeTcs NMHEHas WHTepnonsiuusi, kotopas 6blia NpUMeHeHa K
HacTosLel Tabnmue Ans SCHOCTW.

PekoMeHaoBaHHble 3HauYeHUsA, 0OCHoBaHHble Ha K IEC 60564-2-1:2011. npunoxeHue D.

~ [iBOViHas'Y CUIEHH35 N30M1ALMA ABNSETCA 3alMUTHLIM CPEACTBOM, NO3TOMY YPOBHM HaNpshxeHns 3amtbl Y3UI He
[O/DKHBI MPeBbILaTh HOMUHA/IbHOE MMMY/NbCHOE HanpshxeHne 6a30BON U30MAUMKN, YKa3aHHOW B rpadax 2—4 HacTos-
el Tabnmupl.

9> lononHuTenbHas nHdopmaums no knaccy A n knaccy B gaHa B IEC 61730:2004,

K kabensm, nognexalyum sawiute oT NpsMbIX nonagaHuii, oTHoCATCA:

- kabenu cUMoBOIi Lenu NOCTOAHHOTO TOKa, UAyLNe OT hOTO3EeKTpUUeckoii 6aTtapeun K MUHBepTopy;

- kabenu nepefayun cUrHanoB, KOTOpble COEAUHSIOT faT4YMKN C 060pyA0BaHNEM yNpaB/ieHus, u kKabesnu
nepefauu fAaHHblxX, naywme ot Bxoga B ®3C 40 TEXHUYECKUX CPEACTB ynpaB/ieHus, Npyu Haanuuu.

9.2.5 YctaHoBKa Y3WI Ha CTOpPOHE MOCTOSAHHOTO TOKa

Ans ®3C. onucaHHbIX B 6.2.1 1 6.2.2. Kkorga paccrosHne E mexgy ®3 MoaynaMu M MHBEPTOPOM Mo
ONVHe npoknagkn kabens paBHO naum npesbiwaeT 10 M, Heobxoaumbl aBa Habopa Y3WUM gna obecneveHns
[0CTaTOYHOW 3awmnTbl hoTOINEKTPUYECKUX Mogyneit n nieeptopa (CM. pUCYHOK 6).

Ona ®3C. onucaHHbIX B 6.2.1 1 6.2.2, Korga pacctosHue E mexay s3awuwaembiMy 610kamu no
ONVHe npoknagkn kabens meHbwe 10 M. MOXeT 6GbiTb A0CTATO4HO oAHOro Habopa Y3WM. Ons 06blYHbIX
hoTOaNEKTPNYECKUX MOAY e/ MOXHO NPEeANOM0XMNTb, YTO UX HOMUHAaNIbHOE UMMNY/IbCHOE HanpshKeHue Bbille,
4yeM HOMUHaNbHOE MMNYbCHOe HanpsxeHne UwuHeepTopa. MoaToMy pekomeHayeTcsa yctaHaBnusatb Y3UM
pAAOM C UHBEPTOPOM.

O6wasa gnMHa NnpoBOAHNKOB nofkaoyveHuns (/., +L2) gomkHa 6biTb Kak MOXHO Kopoye (MpeanoyvTUTesIbHO
He 6onee 0.5 M gna obuwei 4NNHbI NPOBOAHNKOB).
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Ecnn obwas AnvHa NpOBOAHWKOB COrNacHO PUCYHKY 6 npesbiwaeT 0.5 M. MOryT MpuMMeHATbCA
TpeboBaHuA, onpegeneHHble B IEC 60364-5-53:2015, nyHKT 534.4.8.

MpumeyaHne — BonucaHHoM B 6.2.3 cnyyas BTopoe Y3UI ana niseptopa ABAseTcA 06a3aTesibHbIM.

PucyHok 6 — lMpumep 3alyTbl OT NePEHANPSHKEHNSI HA CTOPOHE NOCTOSIHHOTO Toka ®3C

9.2.6 Mnowaib NoNepeyvyHOro ce4eHUs cCoeuHUTE IbHbIX NMPOBOAHUKOB Ana Y3WI, yctaHaBnu-
BaeMblX Ha CTOpPOHEe NOCTOsAHHOTO Toka (DC)

Mpu nogknoyeHnn Y3UI pykoBOoACTBYOTCA CefyloLWUMn npaBuiaMu:

MpoBogHMkn 3a3emsneHns Y3WUIM knacca wucnbiTaHWi AO/MKHbI MMEeTb MUHMMasbHY naowaib
nonepevyHoro ceyeHns 16 MM2 419 MeAn WAM aHaNorMYHble nokasaTenu.

MpoBoAHMKN 3aszemneHns Y3WIM knacca ucnbiTaHnii | ¢ BUAOM 3aluTbl B peXuMe OTKa3a «KOpOTKoe
3aMblKaHue» JO/IKHbI UMeTb MUHUMAabHYI0 Naouiajb NONepeyHoro ceYeHns, pasHyto niowann nonepeyHoro
ceyeHus COOTBETCTBYIOL X TOKOBEAYLLNX NPOBOAHUKOB, ec/in oHa 6onee 16 Mm2.

MpoBogHuKM 3aszemneHunss Y3WM knacca wucnbiTaHuii |l fOMKHLI MMETb MUHMMAasbHY naowanb
nonepevyHoro ceyeHns 6 MmM2 ana Meau UM aHanornyHble nokasatesnu.

MpoBoaHukn 3a3emneHna Y3WUM knacca ucnbiTaHuii |l ¢ BUAOM 3aluTbl B peXnme oTkasa «KOpoTkoe
3aMblKaHue» JO/HKHbI UMETb MUHUMAIbHYIO Mo ajb NONEPeyYHoro ceyeHns, pasHyo naowiagm nonepeyHoro
CeyeHMs COOTBETCTBYIOLMX TOKOBEAYLNX MPOBOAHUKOB, ec/in oHa 6onee 6 MM2.

MpumeyaHne — MuHMMaNbHble TpeboBaHWA K NAOWAAM MONEPEeYHOro CeYeHUs NPOBOAOB B HEKOTOPbIX
cTpaHax pasnuyaiotcs. 3Tv pasnnuns obbacHeHs! B Mpegucnosum kK IEC 62305-3.

HomunHanbHOe 3HavyeHuWe Toka KOpOTKOro 3ambikaHusa Y3WIM (/sc Pv) 4OMKHO 6biTb CKOOPAMHMPOBAHO
C OXunjaemblM TOKOM KOPOTKOro 3amblikaHua ®3C Ha mecTe yCTaHOBKW, a naoujajb NMONepeyvyHoro cevyeHus
COe[JUHUTESIbHbLIX NMPOBOAHWKOB [O/HKHA ObiThb paccynMTaHa Ha 3TOT TOK C YYETOM MakCMMasibHOro BpeMeHu
OTK/II0YEHUSA MaKCManbHOl Ay6nupytoLlein 3awmnTbl OT CBEPXTOKA.

Mnowaab NnonepeyHoro ceveHna coefuHUTENbHbIX NPOBOAHUKOB A1 Y3UIT ¢ pexXnmom oTkasa «KopoT-
Koe 3amblkaHne», a Takxe ana Y3UN ¢ pexnmom oTkasa «06pbiB Lenu» A0/KHA COOTBETCTBOBATbL XapakTepu-
cTMKam pasbefuHuTeneil, BCTpoeHHbIx B Y3UM (Mpu Hannumm), Nnpu ncnbiTaHun Ha npegMeT nosegexHna Y3
0 pexume oTkasa no IEC 61643-31.
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MpoBogHMKKN, coefguHatowmne Y3 n ycTpoiicTea 3awutbl OT MMMYAbCHbIX CBEPXTOKOB (MPU Hannyuu)
C TOKOBeAyLW MMM NPOBOAHUKAMUN, AOMKHbI BblAEpPXUBaTb OXNAAEMbI TOK KOPOTKOTO 3aMblKaHUA U AOMKHbI
UMeTb noLlajb NONepeyHoro ceYeHns, He MeHee:

- 2.5 MM2— A0S MeAun unv aHanornyHoro matepuana gns Y3WI knacca vcnbiTaHuii Il yCTaHOBIEHHbIX
Ha CTOPOHE MOCTOSAHHOrO TOKa;

- 6 MM2— gnA Meaun WaM aHanornyHoro matepuana ana Y3WM knacca ncnbiTaHUi |. yCTaHOB/IEHHbIX
Ha CTOpOHE NOCTOSAHHOrO TOKa.

9.2.7 CXxeMbl BHYTPEHHWX COEAWHEHWUA MHOTOMOMKCHbLIX Y3UM nnn KombuHauuii BKAOUYEHUS
Y3WUM c ogHUM BUAOM 3aliMTbl HA CTOPOHE NMocTosiHHOro Toka (DC)

Mpumepsbl npucoeanHernsa Y3UM k ®3C npuBefeHbl Ha pucyHkax 7 u 8.

3awmta MoXeT npeAcTaBnsATb COBOW Kak coyeTaHne OLHOMOMOCHLIX Y3UIM ¢ ogHUM BUAOM 3aliuUTbl
(A, B. C..X, Y. Z) (cM. puCyHKM 7 1 8), TaK U MHOrFOMNOOCHbIN Y3WUIM Cc HECKONbKAMU BuAamMu 3alinTbl.
3awnTHbIe KOMMNOHEHTbI, ncnonbdyembie B Y3UN, MoryT 6biTb OrpaHnuyvMBaroLLLero, KOMMyTUpPYOLWero TMnos
WA npepcTaBnsTb cob0Oi coueTaHne 060mMx TMNOB (KOMGMHUPOBAHHbLIE). dnemeHTbl Y3UM (A. B. C, X, Y u
Z) TakXe Ha3blBalOT TOKOBOW BeTBbio Y3WUM. Takasa TokoBas BeTBb MOXET OT/IMYATbLCA OT OTAE/IbHOro Buaa
3aWmTbl MHOTONotcHOro Y3WIM (Hanpumep, nNpu BKAOYEHUW 3BE3401M U TPeyrosibHMKOM). dneMeHTbl X. Y nZ
MOTYT 6bITb TPEMSI OAUHAKOBbIMU Y3UI Cc 04HUM BUAOM 3aliUThI.

MpumeyaHne — ECAM ypoBeHb HANPSHKEHUS 3aLLUUTbI 418 KKLOTO BUAA 3alUMTbl He 3asiB/ieH NPou3BoauTe-
NIEM. TO YPOBHW HANPSHKEHUS 3aLLUTbI OTAENbHBIX OGHOMNOMOCHBIX Y3 cyMMUpytoTcs ANst NOyyeHUs o6LLEero ypoBHS
HaNPSHKEHUS 3aLLUUTBI.

CoefvHeHve B 3Be3[y CoefiiHeHVe B TPEYrosbHIK MapasinenbHoe coeayHeHne
C 0OLLWIM 3a3EMNAIOLLIM
npoBOAOM

PucyHok 7 — Mpumep nogxnodeHnin Y3UI Ha cTOpoHe NocTOsAHHOro Toka ®3C npu HB3a3eMEHHOW
hoTo3anekTpuyeckoii 6atapee
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MpumevaHnsa
1 SnemeHT B MOXeT He noTpeboBaTtbCs, ecn pacctosiHie L mexay B 1 HagexHbIM 3a3emneHmeM meHee 1 m.
2 /v L— koHurypaumm coegrHenns. Kondmrypauus | otmeyeHa nyHKTUpOMm.

PucyHok 8 — Mpumep nogkntodeHmnii Y3UM Ha cTopoHe NOCTOSHHOrO Toka ®OC NCTOYHMKA C HALEXHbIM
3a3em/ieHnem

9.2.8 Bbi6op /sc pv Y3UM, ycTaHaB/iMBaeMblX Ha CTOPOHE NOCTOAHHOro Toka (DC)

Ecnn Y3UNM nepexoauT B COCTOAHME C HU3KUM COMPOTUB/IEHUEM B KOHL,E CpOKa CNyX6bl, TO TOK KOPOT-
KOro 3aMblkaHusa 6yaeT 3aBMCeTb OT KONIMYECTBA KOHEYHbIX (DOTO3NEKTPUYECKMX LienoyeK, MmecTa yCTaHOBKU
Y3WIM nypoBHA aHEpPreTUYeCcKoi oCcBeLweHHOCTU. 3-3a HeNIMHEHbIX XapaKTepucTuK hoTo3N1eKTPUYECKNX MO-
Aynei nx TOK KOPOTKOTO 3aMblKaHWS Bbllle, YeM TOK B TOYKE MaKCUMasibHON MOLHOCTWN. 3TO OCMOXHAET 06-
HapyXeHune KOpOoTKOro 3amblkaHna B ®OC. Tak kak o6pasyloLlimecs TOKM KOPOTKOrO 3aMblKaHWS MOTYT He Bbl-
3bIBaTh cpabaTbiBaHWe YyCTPOICTB 3alWTbl OT CBEPXTOKOB, TakUX Kak NpeAoXpaHuTenn uan aBTtomatuyeckme
BblK/tOYATENN. DTO TakKke AeliCTBUTENbHO U ANA BHELWHNX YCTPOWCTB 3aliMTbl OT CBEPXTOKOB W/IN YCTPOKCTB
3alnTbl OT CBEPXTOKOB, KOTOPble NHTerpuposaHbl B Y3U.

HoMWHasnbHbIi TOK KOPOTKOTO 3aMblkaHus /sc pv Y3WUM gomkeH 6biTb paBeH nan 60/blie MakcuMaabHOro
TOKa KOPOTKOTO 3aMblKaHUA /scmaxd0To31eKkTpuyeckoii 6atapen Ha mecte yctaHoBku Y3UI. flonoNHUTeNbHasA
MHhopMaumnsa gaHa B NpunoxeHun B.

Y3WM. ycTaHOB/IEHHOE Ha CTOPOHE MOCTOAHHOro Toka ®3C. MOXeT MNoNyuuTb NOBpexAeHusa no
cnefywowmmMm npuynHam:

- TennoBoW Npo6oi B pe3ynbTarte 601bLWIOIO KOIMYeCcTBa yA4apoB MOHWUIA, HE NPeBbIAoLWNX HOMUHAN
YCTPOWCTB, HO NPUBOAALLNX K MeANEHHON ferpagaunn ux BHYTPEHHUX KOMMNOHEHTOB;

- BHe3arHblli 0TKa3 B pe3y/ibTarte Harpysku, npesbliatkoLeii HOMUHaN YCTPOWCTB U TEM caMbiM Begyluei
K BHE3aNHOMY YXYALWEHUO UX NOJIHOTO COMPOTUB/IEHUS.

Takum o6pasom. Y3UMN Heob6xoanmoobopyaoBaTbCcneynanbHbiM 3aWUTHbIM YCTPOWNCTBOM, MOAXOAALLUM
Ana paboTbl B yCN0BUAX N060r0 COTHEYHOTO U3yYeHUS (MOBBILWEHHOTO AN MOHWXEHHOI0) HEe3aBUCUMO OT
TOro, Kakoil ypoBeHb TOKa BblgaeT hoTo3ekTpuyeckas 6atapes. K yctpoiicTBam, KoTopble MOryT o6ecneunTtb
6e3onacHoe oTkNUYeHne unm 6e3onacHoe KOPOTKoe 3aMblikaHue BHyTpu Y3UM. oTHocATCA:

- BCTPOEHHble pasbeguHUTeNn Ansa nepexofa B pexum otkasa «obpbis uenu» (OCFM), npu KOTOpPOMm
Y3WI oTknoyaeTcsa OT MCTOYHMKA NMOCTOAHHOIO TOKA,;

- HapyXHble pasbeguHUTENU, ycTaHOB/EHHble nocneoBaTenbHo ¢ Y3WI 1 cornacoBaHHble C XapakTe-
puctukammn Y3UNM npu neperpyske 4Ns nepexofa B pexum oTkasa «obpbiB uenu» (OCFM) (Hanpumep, nnas-
Kne npefoxpaHuTenn nan gpyrue aHanornyHble KOMNOHEHTbI 3alWNTbl OT CBEPXTOKOB);

- KOMOUHaLMNA BblLEYNOMSAHYTbIX CPeACTB;

- BHYTPEHHME cpeAcTBa 3alWuTbl OT KOPOTKOro 3ambikaHua Y3WUM (cpepcTtBa K3), KOTOpbie CNOCO6HbI
CnpaBiATLCA C TOKOM /SC Pv B TeyeHWe HeorpaHM4yeHHoro BpeMeHun 418 AOCTUXKeHUA 6e30nacHoro pexuma
oTKasa «KopoTkoe 3amMblkaHue» (SCFM).

MpumevaHnsa

1 He Bce ®3C 1 MHBEPTOPbI CMOCOOHbLI BbiAEPXMBaTb KOPOTKOE 3aMblkaHWe Ha CTOPOHE MOCTOSHHOTO TOKa.
YcToliunBoe KOpoTKoe 3aMblkaHve Ha 3eMJII0 MOXET NPEeLCTaBATb PUCK B HEKOTOPbLIX cUCTeMax. [pyrme cTaHaapTHble
yCTaHOBKU MOryT TpeboBaTb HapyXHble pasbeauHuTenu. lononHutensHas nHgopmauus gaHa B IEC 60364-7-712.
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2 [lononHutenbHble TPe6OBaHWUS MOTYT NPeLbABAATLCS, KOrAa K LiensiM NOCTOSIHHOTO TOKa MOAK/UYEHb! akkyMy-
NATOPHble 6aTapen, NOTOMY YTO TOKM KOPOTKOrO 3aMblKaHusl, 06pasyemMble TakuMK akkyMynsaTOpHbIMW 6aTapesmu, MoryT
6bITb 3HAYNTE/ILHO BbILLE MAKCUMa/IbHOTO 3HAYEHMsI TOKA KOPOTKOTO 3aMblkaHWsi TOKa (DOTO3/1EKTPUYECKoi GaTapen.

XapakTepucTuku YCTPOWCTB, WCMOMb3yeMbIX B LEeNAX pasbeAMHEHWS WM KOPOTKOTO 3aMblKaHus,
OO/MKHbI 6bITb ONpefesnieHbl nrotosutenem Y3UM.

Tunbl oTKkasa Y3UM cnepyouimne:

- pexum oTkasa «06pbiB uenu» (OCFM) unamn

- pexuMm oTKasa «KOpoTKoe 3amblkaHue» (SCFM).

BnvaHne KOMNOHEHTOB 3alWuTbl (Hanpumep, pasbeguHuTenei, cpeacTs 3awuTel oT K3 un T. 4.) Ha
cMcTeMy NOCTOSHHOTO ToKa crefyeT yuuTbiBaTb UCXOAA M3 MHAOPMaL MK, NpefoCcTaB/IeHHON N3roToBuTENEM
y3un.

BBuay BO3MOXHOW onacHOCTWM ANs Naein n nMmyuiectTsa, KOTOpY npeactaBnsetr o6pasoBaHue Ayru
NMOCTOAHHOIO TOKa BO BpeMsA 3aMeHbl nogknyaembix Y3UI B pexnme KOPOTKOrO 3amblkaHusA, noaxoasuime
cpefcTBa pasbenHEeHUs AO/KHbI OblTb 3adBNeHbl n3rotosutTenem. Cpefcrsa pasbeMHEHNA AO/IKHbI UMETb
N30NMPYIOLLYI0 CNOCOBHOCTb U CNOCOGHOCTb KOMMYTaL MW Harpy3ku A0 /sc Tax.

9.2.9 KooppauHauna Y3UIN

KoopauHaunsa Y3WM B ycTaHOBKe KpaiiHe BaxHa. [omonHuWTenbHas WHGoOpMauusa npuBefeHa B
IEC 61643-12. Heobxogumo cobntofath ykazaHUs U3rotoBuTeNs o Hagnexaliein koopguHauum mexagy Y3U.

10 TexHWyeckoe obGCryXmMBaHue

Y3WM ycTtaHaBnMBalT Tak. YTO6bI nX ObINIO NErko ocmaTpuBaTh.

MpumeyaHne — OBGCNyXMBaHUE — B COOTBETCTBUM C PEKOMEHAAUMSIMUA U3rOTOBUTENSI MO 06CYXMBAHMIO
ycTpoiicTB Y3U.
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MpunoxeHune A
(o6s13aTenbHoOe)

OnpepeneHne 3HaueHua Urpunu /nans Y3WUM cornacHo ynpouweHHOMY NOAXOAY ANS pa3nyYHbIX
34aHWI (CoopyXeHwnit), 3awnweHHbix CM3

A.1l O6wme ceBegeHus

B cepumn IEC 62305 vcrnonb3yeTcst 06LWMiA MOAXOA K 3alumTe 34aHunin oT MOMHWiA. Lienbio sBnsieTca 3awmTa Beelt
YCTaHOBKWU OT MPAMbIX Y4apOB MOJIHAM (3alMTa cCaMoro CTPOEHWS) M OT HaBeAEHHbIX NepeHanpsXxeHuii (3awmTa ceTei,
NUTaKOLLMX YCTaHOBKY). OHa OCHOBaHa Ha MoJIHOM aHa/n3e puckoB B cOOTBETCTBUM ¢ IEC 62305-2. [N KaXAoi KOHKpeT-
HOI cuTyaummn no pesynbTataMm aHanm3a pUCKOB aHaNM3upyemoli ycTaHOBKe NpucBaviBatloT ypOBEHb pucKa B fuana3oHe
oT | Ao IV. Tak Ha3blBaeMblii YpPOBEHb 3aLLMTbl OT MOJHUMIA (Y3M). Mpu HeO6X0AMMOCTU cucTeMa MosHuUe3awmTbl (CM3)
(koTopas npeacTaBNseT 3alWmUTy camoro 34aHus) 6yfeT CnpoekTMpoBaHa W co3faHa ANs 3awnTbl CTPOEHUS COrnacHo
notpe6HocTsM Y3M.

[na yctaHoBOK, 06opyaoBaHHbIX CM3, ncnonb3oBaHne Y3WUI, ucnbiTaHHbIX No knaccy |. Tpebyetcs ana 3awiu-
Tbl ceTeli Ha BXofe 34aHusa (BBOJ, B YCTAHOBKY). ®akTMyecky nocne NpsiMoro yaapa MOSIHUM 3HAaYUTE/bHAsA YacTb TOKa,
nponyckaemoro CM3, nonagaet yepes 06LLy0 CUCTEMY 3a3EM/IEHNA BO BHYTPEHHMWE Lienu 34aHus.

YNpOoLEHHbI MOAXOA K 3alyTe Ha CTOPOHE nepemeHHoro Toka ®3C npueeaeH B IEC 61643-12.

Onpepenerue /||np sBnseTcs cneicTBremM Takoro Y3M.

B HacTosLLLEM NPUIOXKEHNN ONUCAH YNPOLLEHHBIV NOAXOZ, K ONpefeneHnio 3HaYeHUiA /jmpAna CTOPOHbI NOCTOSAHHOMO
ToKa pasHbix ®IC.

[lna pacyeTaoxuaaemoro pacnpegeneHuns Toka MOXHO UCN0b30BaTb YNC/IOBbIE NePEXOHbIe CETEBbIE MPOrpamMbl.

M3mepeHus 1 mogennposaHve nokasasiv, 4To COKpalleHue NpofoKuTesIbHOCT 10/350-MKC BOJIHBI YACTUYHOIO
TOKa MOSIHUM B kabensax NocTOAHHOro Toka nocpeAcTtBoM Y3WIM NOCTOSIHHOrO TOKa SIBMSETCA XapaKTepucTUKOW Ans
pacnpefenieHnsi Toka MOSIHUW B 3[aHKSX, Ha KPbiLle KOTOPbIX YCTaHOB/EHbI (DOTO3/1eKTpUYEeckme mogyin ®3C. UTobbl
CpaBHUTL Takoe cofepxaHne aHepruun ¢ napametpamu Y3Ur. onpegeneHHbimn B IEC 61643-31. peasibHble 3HAYEHUS He-
06xoavmo npeobpasoBaTb B NPUBELEHHBIN MMMY/bCHbIA TOK MOTHUK 10/350 MKC nyTem pacyeTa 3KBUBaSIEHTHOI aHeprum
nMnynbca.

YacTuyHbIli TOK MOSTHUM, KOTOPLI NpoTekaeT Yepe3 Y3UI B cucTeMy NOCTOSIHHOMO TOKa, 3aBUCUT OT:

- knacca CM3:

- yAe/IbHOro CONpOTUB/IEHNS 3EMV;

- yucna BHELLHWX TOKOOTBOAOB B 3aKOHYEHHOI cucTeme;

- paccToaHus (4MHbI NPOBOAA) MEXAY YPOBHEM KPbILLM 1 MECTOMNO/IOKEHVEM MHBEPTOPA WU LLINHBI YpaBHUTE b-
HOro COejMHEeHNs Ha ypOoBHE 3eMNu:

- obuero conpoTmnexHus Y3WM (B 3aBUCKMOCTM OT TOrO, OTHOCWUTCS /M YCTPOMCTBO K OrpaHvWuuMBaioLemMy wm
KOMMYTUPYIOLLIEMY TUMY).

Bnarogaps KoHdurypaummy ToKooTBOAOB U athdpekTMBHOMY noAkntoueHnto Y3UIM napannensHo 3TMM rokooTeBoAam
TOK yepe3 Y3WIM U3MEHSIETCS MO CPaBHEHWIO C OO6bI4HOW chopmoii BonHbl 10/350 mKc. Takum o6bpasom. Y3UM
cnefyeT UCMbITbIBATL UMNYbCoM 8/20 MKC. paBHbIM pacyeTHOMY MMKOBOMY TOKY, & AJ/1I pacyeTHOW 3Heprum — co
CTaH4apTU30BaHHbIM MNynbcom 1CV350 MKC.

Pe3ynbTaTbl pacyeToB 41 pasHblx BapuaHToB ®3C KpaTKo NprBeAEHbI B HACTOALLEM NpUnoxeHun. B TabnuuaxA. 1,
A.2 n A.3 AaHO pyKOBOACTBO N0 BbIGOpy Y3UI 1 BLIGOPY UCTbITATENBHBIX 3HAYEHUIA A1 KaKA0ro Buaa 3awmtsl n T0H
0191 MHOronositocHbIX Y3UIT.

Kabenu hoToanekTpuyeckoro o60pyAoOBaHUsi, 4Yepe3 KOTOpble MOXET MNpPOTeKaTb YaCTUYHLIA TOK MOJIHUM,
npokKnajbIBatoT BAaM OT APYruX 3NeKTPOYCTaHOBOK.

A.2 ®3C, (hoToanekTpnyeckne MoAy/IM KOTOPbIX pasmellatoT Ha Kpbile 3gaHusa (no 6.2.3 HacTosLwWwero

cTaHgapTa)

B HacTosiLeM pasfene ykasaHo, Kak onpefenutb 3HayeHne NKoBOro paspsaHoro Toka Ha CTOPOHE MOCTOSHHOro
Toka ®3C ¢ BHelwHel CM3, ecnu pasgennTenibHoe pacCcTosiHe He COBMI0AEHO 1 MeTalIndeckme YacTu poToanekTpuye-
CKUX Mogyneli coefHeHbl C TOKOOTBOAAMW CUCTEMbI MOHMe3aWwmTbl (CM3).

MpuBeAeHHbIN Ha pucyHke A.1 npuMep OCHOBaH Ha M3MEePEHMSIX Y MOAENMPOBaHUN KOHCTPYKLMK 3A4aHNs C ABYMS
HapyXHbIMU BepTUKa/IbHbIMW TOkoOTBOZaMU U Y3UIT orpaHnymsatollero tvna. [ns AaHHOW KoHdurypaumum nonyyeHsl
pasHble 3HaveHns /TIp(10/350 mkc) u /n (8/20 mkc) B Tabnvue A.1.
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J-+ MOHTaxHas pama(Mbl) (DOTO3NE€KTPUUYECKOH 6aTapeun; 2 -- ypoBeHb 3alWuTbl OT yaapa MonHuu | (Y3M 1). 100 % Toka MOAHUU; 3 —

BHELWHWNIi TOKOBO/, CMOHTUPOBAHHbI/ Ha KaX/0i CTOPOHE 34aHNs; 4 — YyPOBEHb KPbIWW; 5 — paccTosHne Mex/y NoABanbHbIM YPOBHEM

- noABasNbHbIi ypOBEHb 3€M/IN. 7 — KOHCTPYKL WA 3faHuA; 8 — cuctema 3asemnenus; 2/1,...2 12 -- conpoTusneHne

BHEWHNX TOKOOTBOAOB; Z,...22 - CONPOTWB/JEHWE CUOBOrO0 NPOBOAHWKA NOCTOAHHOrO Toka; 2PE — conpoTWB/AEHWE MPOBOJHUKA

ypaBHMBaHUA noTeHuuwanos; PEJPAS — wWwuHa ypaBHMBaHWA noTeHuuanos. J,...f2 - To* npoTekalwuii yepes kaxAblii nonwc <unm

oTBeTBNeHne) Y3UM nocTtosHHOro Toka <1. 2); (AW, — o6uwuii To*, npoTekawunii yepes Y3WUM noctosiHHoro Toka (3); /4... 7 — ToK.
npoTekawlWwnii Yepes kaxablii nonoc Y3UM nepemeHHoro Toka {/1...7)

M YypPOBHEM KpbIlIW; B

PucyHok A.1— MpuMep KOHUrypaumum ¢ ByMsi BHELLHVMUW FOKOOTBOAAMU ANS ONPefeNIeHns 3HaYEHUs Pa3psaHOro
ToKa AN Bbibopa Y3
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Ta6nuuya Al—3HayeHus p(/1Q350) v /n (/&20) ana Y3WI orpaHuumnBatowero Tvna, ycraHaBiMBaeMble Ha CTOPOHe
NnocTosiHHOro Toka ®3C. hoTO3NEeKTPUUECKME MOLYNN KOTOPbIX pasMeLLaloT Ha Kpbllle 3A4aHus, ¢ BHelwHeli CM3 6e3
co60AeHNs pasfennTebHoro paccTosHNS

KonnyecTtBo BHELWHUX TOKOOTBOAOB
<4 24

Y3M
MakcumanbHblil TOK.
cooTBeTCTBYlO WK Y3M
(10/350). KA

3HauyeHua knacca ucnelTaHua 1ans Y3UMN ocdaHnynBalero tuna, ocHoBaHHble Ha Bbli6ope /4a0
(820 mkc) M 11A3M (10)350 mkc)

*5P03 3 'SPOT *
4 %po2* 'tout<aad 'spot * 'spdi kao/honoo

'un3so 3 'tan 'ax/'onso
‘Tasmn

'sPOT * 'spD2 'BOOL 'SPD3 * 'spot 4 'sP02 3

v Hens- 200 17/10 34120 10/5 20/10
BEeCTHO

] 150 12.5/7.5 25/15 7.5/3.75 15/7.5

1 nnn IV 100 8.S'5 17/10 5/2.5 10/5

Y3 orpaHnumTenlsHOrO Tuna MOTyT Takke npeacTasnsATe coboli kombuHauuo Y3WUM ¢ KOMMNOHeHTamu,
orpaHVyMBaloLLMMMN Y KOMMYTUPYIOLLIMMW HanpshkeHne ¢ nocnefoBaTe/lbHbIM BKIOUYEHNEM.

[nsa gaHHOro NpUMeHeHWs ecTb ABa BapuaHTa npu ncnosb3osaHun Y3UI orpaHnumnsatoLero tuna:

- mcnonb3osaHue Y3U. ucneitaHHoro no knaccy | npu /2 p =/1fy3M n no knaccy Il npu/p= onpegeneHHbIx
B Tabnmue A.1;

- ncnonb3osBaHne Y3UI. ncnbITaHHOro TOJLKO Mo knaccy | npu /;(Tp. paBHOM NMKOBOMY 3Ha4YeHuto, Tpebyemomy A5
/8120 onpepeneHHomy B Tabnuue A.1.

Mpumep ¥Y3M no knaccy lll n IV meHee yem ¢ 4 TOKOOrBOAaMU. MOXHO BblbmpaTb Y3UI. ncnbitaHHbIe:

- no knaccy | npu 1*pmuHuMym 5 KA 40159 Kakgoro Buga 3atumThbl 1 no knaccy Il npu /n MuHnmym 8.5 KA AN Kaxgoro
BUAA 3alUTh;

- WM TONbKO no Knaccy | npu linv MuHMMym 8.5 KA 11 KaXA0ro Buaa 3aliuThbl.

B 3aBMCUMOCTY OT CONPOTUBIIEHNA N APYTUX XapakTepucTuk Y3UI pa3Hbix TUMNOB 3HAYEHUS pacrnpefesneHns Toka
ANA KOMMYTUPYHOLWMX HanpshkeHne Y3UI oTanyatoTcs 0T 3HAYEHWI ANA OrpaHMuMBaloWmx HanpsbkeHve Y3UN. [Ans
BbIGOpa KOMMYTUPYHOLLMX HanpsxkeHne Y3WI no knaccy ucnbitanus | 3Hauenus linp = A0(3B0onpeseneHsl B Tabnuue A.2.

Ta6nuua A.2 — 3HaueHusa /Mp (/B gna Y3UM KOMMyTaLMOHHOrO Twna, ycTaHaB/MMBaeMmble Ha CTOPOHEe
NOCTOAHHOTO Toka ®3AC. hOTOINEKTPUYECKME MOAY/IN KOTOPbIX pasMeLLalT Ha Kpbille 34aHus, ¢ BHelwHelk CM3 6e3
co6oeHNa pasfenuTenbHOr0 PaccTosHUS

KonunyectBo BHEWHUX TOKOOTBOAO0B

<4 24
Y3M
MakcumanbHblii Tos. 3HaueHua knacca ucnoiTaHna 1ana Y3UM KoMMyTupylou,ero tuna
cooTBeTcTBYlO WMl Y3M (10/350},
«A 'SPD3 3 'SPOT 4'SP02 3 3
‘spot * 'sP03 * 'spot 4 'SPD2 3 m ‘spot 3 Toiaiia'3s0
'SPD 2JKU350 'Tow'Ta’sn " 'SP02'1Q350
| nAn HeussecTHO 200 25 50 12.5 25
" 150 185 37.5 9 18
1 v IV 100 125 25 6.25 125

Y3WM KoMMyTUpylOLWEro Tuna MOryT Takke npeacTaBnsiTb co60i komGuHaumio Y3UM C KOMMOHEeHTamu,
orpaHnyMBaloLLMMN 1 KOMMYTUPYIOLLMMU HanpshkeHne ¢ napasisiesibHbIM BK/IIOUYEHNEM.

Ecnu pasgenutenbHoe pacctosiHue (S) He cobofeHo 1 TpebyeTcs MeTaiMiyeckoe coefHeHe Mexay CM3 un
pamoii (DOTOINEKTPUYHECKOTO MOAYNS UIN MOHTAXHOW KOHCTPYKLUMER, pekoMeHAyeTCs UCNOoMb30BaTb 3KPaHWPOBaHHbIN
kabenb A5 NPOBOAOB MOCTOSIHHOTO TOKa. B 3TOM cnyyae akpaH AO/MKEH ObiTb CMOCOGEH MPOMyckaTb YacTUYHbIA TOK
MOJIHUW, paBHbIi /Tolal” kpaH Ao/MKeH BbITh 3a3eM/eH C 060MX KOHLOB.
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B cnyyaB Heckonbkux (DOTO3MEKTpUYEeckMx 6aTapeit B coctaBe ogHoii ®3C ¢ Heckonbkumm Y3UM (no ogHomy
ANA Kaxaoi 6aTapen) 3HaveHne Toka 8/20 n 10/350. onpegeneHHoe no Tabnunuam A.1 1 A.2. MOXHO CHU3UTb C Y4ETOM
pacnpefeneHus Toka mexay pasHoimm Y3,

A.3 ®oTO3/1eKTpUYECKMe CoOTHEeYHbIe 31eKTPOCTaHLM CBOGOAHO NIaHMPOBKM, pa3MellaemMblie Ha 3emsie

B HacTosilem pasfene ykasaHo, Kak MOXHO OnpefenuTb 3HauyeHwe MNMKOBOro paspsigHOro Toka Ha CTOpOHe
nocTosiHHOro Toka ®3C ¢ BHelwHeln CM3.

[anee paccMOTpeH ynpoLLeHHbI noaxos Ha npumepe ®3C. pa3MeLleHHOW Ha 3eMe U 3aHUMatoLLeli 60MbLLyo
nnowaas. Takve POTO3NEKTPUYECKNE COMHEYHble 3/1eKTPOCTaHLUMM CBOOOAHOW MAaHMPOBKM  XapaKTepusylTcs
3a3eM/1eHMeM B HECKOJIbKMX MeCTax 1 3a3eM/IS0LLMM YCTPOWCTBOM B BUAE CETKU C pa3MepoMm siueek ceTkn 20 * 20 M. 310
AaeT 3HayeHus /jmp. npuBeAeHHble B Tabnuue A.3.

®3C. pa3meLleHHas Ha 3emne, NpeacTaBiseT coboil n3onmpoBaHHoe cTpoeHne (CD=1). pacnonoXeHHoe B ceflb-
ckoli mecTtHocTu (CE= 1).

Takne ®3C 06bIYHO NOAKMIOHAIOTCA K CeTM NOCPefCTBOM BbICOKOBOLTHOW (Cy = 0.2) TpexdhasHoi BO3LYLUHOM
(c, = 1) HeakpaHupoeaHHoi (C A = 1' PLD= 1) nnHumn anekTponepegay, A/vHY KOTOPOI MOXHO MPUHATL PaBHOI 5 kM. ecn
HeT 60n1ee NoApo6HON MHbopMaLmK.

MpumeuvaHune — MNogpobHasa NHhopmaLmsa OTHOCUTENBLHO YNpaBneHnusa puckamu gaHa B IEC 62305-2.

HW3KOBO/IbTHbIE IMHWUW 3neKTponepesay NoAKIYaloT K raBHOMY LUMTY, K KOTOPOMY MOAK/IHOYEH UHBEPTOP WK
nHBepTopbl ®3C. PE NpoBOAHVK 0BLIYHO HAXOAUTCSA B TOM Xe Kabese, YTo 1 hasHble NMPOBOLHUKA.

JIMHMS curHanusaumn, NoAKNYEHHas K 060pyA0BaHUI0 YNpaBieHna 1 HabnaeHns, MOXeT BXoauTb B ®3C.

YacTUYHBbI/ TOK MOSHWM, KOTOPbLIA NpoTekaeT yepe3 Y3WIM B cucTemMy NOCTOSIHHOIO TOKa, 3aBWCUT OT:

- knacca CM3. 111 (hoTO31EeKTPUUECKMX COMHEYHBIX 31EKTPOCTaHLWIA, pasMelleHHbIX Ha 3emne. Y3M Il kak npa-
BW/10. JOCTATOYHO:

- YeNbHOro conpoTtue/ieHns 3emnun. bonee BbLICOKOE yae/lbHOe COMPOTUB/IEHNE 3eMN NPUBOAUT K NPOTEeKaHUo
60/1ee BbICOKMX YACTUYHbIX TOKOB B CUCTEMY MOCTOAHHOTO TOKa Yepes Y3UIT;

- pa3mepa CeTKu 3a3eM/IAIoLLEero ycTpoiicTea. bonbLlunii pasmep ceTku NpUBOAUT K NPOTeKaHWo 6osiee BbICOKMX
YaCTUYHbIX TOKOB B CUCTEMY MOCTOSAHHOrO ToKa Yyepes Y3UIT;

- obwero conpoTtueneHns Y3UM (B 3aBUCMMOCTM OT TOTO, UCMOMb3YETCA YCTPONCTBO OrpaHNYMBatoLLEero niam Kom-
MyTUPYIOLLLEro TUNa);

- CTPYKTYpbl MHBEPTOPHOrO 060pPyA0BaHUs (LEeHTpaIM30BaHHas — OAWH 06LLMIA MHBEPTOpP UK pacnpejeneHHas —
HEeCKO/IbKO MHBEPTOPOB AN KaXXA0W KOHEUYHON hOTOINEKTPUYECKO Lienoukmn). B cnyyae LeHTpasim3oBaHHON CTPYKTYpbI
VHBEPTOPHOro 060pyA0BaHUs YacTUYHbIE TOKM MOJTHUM NPOTEKAaIOT Yepes kabenm NocTosHHOro Toka. B ciyyae pacnpege-
NIeHHOI CTPYKTYpPbl MHBEPTOPHOro 060pYA0BaHNSA YaCTUYHbIE TOKU MOTHAW NPOTEKAKT Yepes Kabenn nepeMeHHoro Toka.

M3mepeHus 1 modenvpoBaHue Mnokasasin cokpatleHve npofomkmTenisHocTn 10/350 MKC BOJIHbI YHACTUYHOTO TOKa
MOJIHUM, NOAAHHOIO Ha kabenn NoCTOAHHOro Toka ¢ Y3WIM NoCTOAHHOro ToKa.

OTO — XxapakTepucTuka pacnpefenieHnss Toka MOSIHUM Ha (POTOINEKTPUUECKUX COSTHEUHbBIX 3/1EKTPOCTAHLMAX
CBOOOAHOV NNAHWMPOBKM, PACMOMIOXKEHHbIX Ha 3em/e, XapaKTepu3yLWMXCA 3a3eM/IeHMEM B HECKOSIbKMX MecTax W
3a3eM/ISAIOLLMM YCTPONCTBOM B BUAE CETKW. UTOObI CPaBHUTL 3Ty 3HEPrOEMKOCTb C napameTpamu Y3UI. onpeAeneHHbIMU
B IEC 61643-31. peasibHble 3HaYeHNA He06X0AMMO Npeobpa3oBaTh B NPUBEAEHHbIA MMNYNbCHBIV TOK MOMHUK 10/350 MKC
nyTem pacyeTa 3KBUBASIEHTHOW SHEPTMN UMMy ibCa.

Y3WM orpaHvMunBalowero tuna MOryT Takke npeacTaBnATb coboit kombuHaumio Y3WUIM ¢ KOMNOHEHTamu,
orpaHMyMBaoOLLMN 11 KOMMYTUPYIOLLIMMUN HamnpsXXeHve ¢ nocnefoBare/ibHbIM BKOUYEHNEM.

Y3UM koMMyTUpYlOLWEro Tuna MOryT Takxe npeacTaBnAaTb co6oil kombuHaumio Y3UM ¢ KOMNOHeHTamu,
orpaHMYMBaoOLLMN Y1 KOMMYTUPYIOLLMMUN HanpsXeHve ¢ napasiieflbHbIM BK/IOYEHNEM.

[na gaHHOro NpUMeHeHNs CyLecTByeT Tpu BapuaHTa:

- ucnonb3oBaHne Y3WI orpaHnumBarolLero tuna, UCnbiTaHHbIX Mo Knaccy | npu = 720350 1 UCnbITaHHbIX NO
knaccy Il npu /n= A20n0 Tabnuue A.3 anst Y3 orpaHnuvBatoLLero tmna;

- ucnonb3oBaHne Y3WI orpaHuumBalowWwero tmna, UCnbiTaHHbIX MO Knaccy | ToNbKo npu /|Tp. paBHOM NMKOBOMY
3HayeHuo, Tpebyemomy ans /"~ o B Tabnuue A.3;

- ucnonb3oBaHne Y3UIM KOMMYTUPYIOLWErO TUNA, UCMbITaHHbIX Mo Knaccy | npu fimp = /1ftI3B0 no Ta6nuue A.3 ans
Y3WUT KoMmMyTUpytoLLero tuna.

Hanpumep, MOXHO BblbpaTh:

- Y3WI orpaHnymBaroLLero tuna:

ucnblTaHHble No knaccy | npu /j(rp MUHUMYM 5 KA ANS KaKA0ro BuAa 3aluThbl U UCMbITaHHbIe No knaccy |l npu /nkak
MUHUMYM 15 KA 419 KaoK40ro Buaa 3almTbl

WM UCTIbITaHHbIE TOSbKO Mo Knaccy | npu lirv MuHrMyM 15 KA Anst KXA0r0 BuAa 3aluThl;

- nnm (Npu ncnonb3osanun) Y3 KOMMYTHpYOLWEro Tuna:

nCnbITaHHbIe TOMbKO NO knaccy | npu /impMuHuMyM 10 KA NS Kakaoro Buga 3alumThbl.
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-------- - cucTema 3asemseHus. - DC nuHus;
pasmep ceTkn 20 * 20 m;
| - coefuHUTeNIbHasA Kopobka; [0 - ®3 6arapes

PucyHok A.2 — Tpumep CTPYKTYpbI KpynHoi @3C. pasmeLLeHHON Ha 3emne. PoToaneKkTpuyeckas CoHeuHas
9N1EeKTPOCTaHLVSA C 3a3eM/IEHNEM B HECKOJIbKMX MECTax M C 3a3eMSOLLMM YCTPONCTBOM B BuAe CETKU

Ta6nuya A.3 — 3HauveHus /jmp <19*3S0) n *n (*&D) ans Y3UM. ycTaHaB/IMBAEMbIX HA CTOPOHE MOCTOSIHHOIO TOKa
(hOTOINEKTPUYHECKUX COMHEYUHBIX 3/TEKTPOCTAHLMIA C OAHUM O6LLIMM MHBEPTOPOM, 3a3eM/IeHNEM B HECKOJIbKMX MecTax U
3a3eM/ISIIOLLMM YCTPOWICTBOM B BUAE CETKU

Y3WUM. noAKNIOYEHHbIE CO CTOPOHbI MOCTOAHHOTO TOKa a kA (10/350 ukc), B KA (8/20 mkc)
Y3m Y3UM orpaHuunBawweo tuna. kKA Y3UM KoMMYyTUpYlOLWero tuna. «A
MakcuManbHblii TOK.
cooTBeTCTBYHOUW WA 10360 a0 1111580
Y3M (10/350). KA ' '
Kaxablii Bug Kaxpablil Bug, Kaxablii Bup,
3aUUThI ToTdl 3aWunThl Toun 3aUuThl ‘tola
IHwvnn IV 100 5 10 15 30 10 20
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MpumevyaHune — Tabnuua A.3 MOXET He BKIOYaTb NpAMOe nonagaHve B 34aHve, B KOTOPOM PacrosfioXeH
MHBEpTOp (34aHve akcnayatauun). Ecnu Takoli cnyyall cneflyeT yuuTbiBaTb, HY)XHO NPOBECTU COOTBETCTBYIOLLME NMMTa-
LIMOHHbIE UCMbITAHUSA.

Takke pekoMeHOBaHO WCMOMb30BaTb 3KPAHWPOBaHHbIV kabenb A5 MPOBOAOB MOCTOSAHHOTO TOKa Mexay
hoTO3aNEeKTPMYECKo 6aTapeeli N eAUHCTBEHHbIM O6LLMM WHBEPTOPOM CTaHuMel MHBepTopa AN CHUXEHWUS WHAOYKUWK
TOKOB MOJIHAW B CUCTEME MOCTOSIHHOTO TOKa. B 3TOM cnyyae akpaH Ao/mkeH 6blTb CNOCcO6eH NponycKaTb YaCTUYHbIN TOK
MOJTHWUW, paBHbIii /To4) ka0 KOMMYTaLIMOHHOR KOPOOKU. DKpaH AO/KEH ObITh 3a3eM/1eH C 060MX KOHLIOB.

Ha KpyMHbIX CONMHEYHbIX 3/1EKTPOCTaHLMAX, B KOTOPbIX NCMO/b3YeTCsA HECKO/IbKO MHBEPTOPOB AJ/18 NOC/1e40BaTe/IbHO
COe/IMHEHHbIX NaHesel, NpuBefeHHble B Tabnuue A.3 3Ha4YeHNst NPUMEHSIIOT K UCTIbITaHHbIM Mo | knaccy ¥3WIM Ha cTopoHe
nepemMeHHOro Toka WHBEPTOPOB 4717 6aTapeil N HU3KOBO/IbTHON CTOPOHE LIeHTPasibHOro TpaHcdopmartopa. Ha ctopoHe
NOCTOSIHHOTO TOKa MHBEpTOpa 4151 6aTapen 06bI4HO AOCTATOYHO UCMbITaHHbIX Mo Il knaccy Y3WI npu ycnosmu, 4TO OAVH
Komnnekt Y3UI BktoueH Ha CTOPOHE MOCTOAHHOTO TOKa.
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MpunoxeHune B
(cnpaBoy4Hoe)

BbIXOAHbLIE XapakTepUCTUKN DOTOINEKTPUUECKOTo 060pys0BaHNS

B.1 BbIxofHble XapakTepucTukn hoToaneKTpuyeckoro obopygosarms

Ha pucyHke B.1 npepgcTtaBneHa aKBMBasIEHTHasi cxema (pOTO3/1EKTPUUECKOro 060pyA0BaHNS, a Ha pucyHke B.2
npuBejeHa Bo/bT-amMnepHast xapaktepuctuka (BAX) HenvHeliHoro ooToaneKkTpuyeckoro 060pyaosaHus

*8

PucyHok B.1 — SkBuBaieHTHas cxema (hoTO31eKTprUeckoro o6opyaoBaHus

1 -- HenuHeiliHble BAX npu pasHbiX YPOBHAX 3HEpPreTU4eckoil ocBelweHHOCTU. 2 — BAX Tpex NUHENHbIX UCTOYHWUKOB, UMUTUPYIOLLNX
BAX oToanekTpuyeckow o060pyAOBaHUs AN anbTepHATUBHOTO MeTofa WCMbITaHWA 6e3 MCMoNb30BaHWA (hOTO3/MEKTPUUECKOTro
o6opyAoBaHUA UK ero umMuTaTopa

PucyHok B.2 — lMprMep BObTAMMNBPHbIX XapakTepUCTUK HeNIMHEeHOro hoToaNekTpuyeckoro o6opyaoBaHns
N NINHEWHbIX UCTOYHMKOB TOKa, KOTOPbIE MOXHO MCNOMb30BaTh 4151 umMuTaumn BAX choToanekTpuyeckoro obopyaosaHus
npu ucnbitaHnsax Y3

Lnsa ucnbitaHnii Y3UM npu HU3XOM M BbICOKOM YPOBHSIX 3HEPreTUYeckol OCBELLEHHOCTU UCMOJb3YT UMUTATOP
COOTBETCTBYIOLLEro hOTO3/1EKTPUYECKOro 060pyAoBaHus. CoyeTaHne Tpex PasHbIX JIMHENHbIX UCTOUYHWMKOB MOXET ObiTb
npuemnemo, ecnv Npu UCNbITaHUAX C TNHEVKbIM(M) UCTOYHKOM(amu) BAX nNpy HWU3KOW SHEpreTU4eckoli 0CBELLEHHOCTM
00 TOYKM MakCMMaslbHOM MOLLHOCTM COMOCTaBUMbl C HEIMHENHOM(bIMK) vacTblo(amu) BAX hoToanekTpuyeckoro
o6opyaoBaHus.

Y3WUM pasHbIX KOHCTPYKUMIA, W3rOTOBMEHHbIE MO PasHbIM  TEXHOMOMUAM, OrpaHuyMBalOLLEro TuNa, WM
npeAcTasnsioLme coboii KOMOMHALMI0 060MX TUNOB, MOTYT BECTM Cebs No-pasHOMY, B 3aBUCUMOCTU OT BAX MCTOYHMKA
NOCTOSIHHOIO TOKA, UCMOb3YEMOrO MPU UCMbITAHUSX.

OHU MOryT cO34aBaTb JIMHEWHbIA OCTATOYHbLIA TOK B HOPMaslbHbIX YC/IOBMSIX 3JKCrayaTauun. NoBefeHve npu
oTKase B YC/IOBMSIX OKOHYaHMSA Cpoka Cnyx6bl 3aBUCUT OT BAX MUCTOYHMKA MOCTOSIHHOTO TOKA, MCMOMb3yeMOro npu
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UcMbITaHUsAX. TaKoi NCTOUHUK JO/DKEH GbITb CNOCO6EH MMMTUPOBaTL paboTy PIC B peasibHbIX YCO0BUAX IKCTIyaTaLmu.
doToanekTpuyeckass 6atapes — 3TO HE/UHENHbIi UCTOYHMK TOKa, MPU 3TOM 3HAYEHWs ee HanpsHKeHus u Toka
3aBUCAT OT Temnepatypbl M 3HEpPreTU4eckoli OCBELLEHHOCTU paboyeil NOBEpPXHOCTU (DOTOS/EKTPUYHECKUX MOAYNe.
O6s3aTenbHo crefyeT oueHnBaTb nosegeHne Y3 ¢ ux BHyTPEHHeN KOHCTPYKUMEN N X BHYTPEHHUMUN UK HaPY>XHbIMW
pasbefuMHUTENAMU (MNaBKUMKU MPeAoXpPaHUTeNsMU) NpU MakCUMaslbHOM U MUHUMaUIbHOM YPOBHSIX 3HepreTMyeckoi
OCBeLLEeHHOCTN. Ecnm Ans ucnbiTaHWsa UCNOMb3yeTCs SIMHENHbIA UCTOYHMK NOCTOAHHOIO TOKa, cnefdyeT MOHMMATb, YTOo
pe3ynbTaTtbl MOTYT OT/IMYATLCS OT TEX. KOTOpble 6y AyT NOMyYeHb! NPY NCMOb30BaHUN HeIMHEIHOTO (DOTO3NIEeKTPUUECKOTO
060pyaoBaHNA MM cneuuanbHOro ummMTaTopa oTo31eKTPUYECKOro 060py0oBaHNsA. ITO 03HaYaeT, YTo TpebyeTcsa Nu-
HEelHbIA UCTOYHWK C 60siee BLICOKMM TOKOM KOPOTKOTO 3aMblKaHUsi A5 JOCTVDKEHUS TOYKM MaKCHMaslbHOW MOLLHOCTU
peanbHOro hoTO3NEKTPUUECKOro 060pyA0BaHNA UM uMUTaTopa HOTO3NEKTPUYECKOro 060pyA0BaHUS.

MakcuMasibHOe BO3MOXHOE HanpshkeHMe MOCTOSHHOrO TOka M MakCHMasibHbI BO3MOXHbI MOCTOSIHHbIV TOK,
KOTOPbIi MOXHO HenpepbiBHO nponyckatb yepe3 Y3UI B pexume 3awuTbl, MOXHO paccumtartb cornacHo B.2 n B.3.
BbiGpaHHble UM 3afaHHble HOMUHasIbHble mokasatenu Uc PV u /$c py Y3WM gomkHbl 6biTb paBHbl Man 6biTb 6onee
paccumMTaHHbIX MakCUMasIbHbIX 3HAYEHWIA.

B.2 PacueT Uoc max

UQmax— 3T0 MakcrMas bHOe BO3MOXHOE HanpshkeHne (poTo3/1EKTPUYECKOro 060pyaoBaHus (hoTo3NeKTpuyeckoro
3/71eMeHTa, hOTOINIEKTPUYECKOTO MOAY /IS, hOTOINEKTPUUECKON Lienouku, hoTO3NEKTPUYECKON 6aTapun 1 T. 4.) B pexume
X0/10CTOro xoAa. Ero paccuntbiBatoT no cneaytoilein oopmyne

UxTtax*UYxMc'

MonpaBouHbli  ko3thchpuumeHT KK yunTbiBAeT BO3MOXHOE MOBBILEHWE HAMPSHXKEHWST  XOMOCTOr0  XoAa
(hOTO3NEKTPUUECKUX MOAYNEeA 1 COOTBETCTBEHHO (POTOSMEKTPUYECKO GaTapen, a Takke o6pasywyx ee
hOTO3NEKTPUYECKUX LienoyeK, DOTOINEeKTPUYECKMX TPynn Npy MUHMMasbHOW TemnepaType okpyxatLeid cpegbl T An
(+C) Ha mecTe akcnnyatauuy ®3I3C. ITOT KO3PULMEHT ONpesenstoT Yepes TeMnepaTypHbIi KOIMULMEHT HaNPSHKEHNS
xonocToro xoaa rk” (uxx) (%I C), ykasaHHblii n3rotoButenem hoToaNeKTpUIeCKoro Moay s no dopmyne

Ku=1+<W100)(7-mn-25).

6L0C xapakTepu3yeT Takoe HeraTMBHOE SIB/IEHUE, KaK yBesIMYeHWe HanpshkeHusi (hoTO31eKTPUYECKOTO MOAY/sS C
YMEHbLUEHNEM TemnepaTypbl NPU TOM Xe YPOBHE 3HEPreTUYECcKO OCBELLEHHOCTU, 1 MOXET GbITb YKa3aH U3roToBuTeIem
moayns (MBI'C unu %/*C). Korga <4 BblpaxeH B MBI'C. ero nepeBogaTt B %I C. ncnonb3ys cnepyowyto opmyny:

*Poc<%/,C>=0-1 <W (mV/'C ) 4 ¢ Scmode>

Mpumep onpegenenns Uoc max, DOTO3M1EKTPUHECKOTO MOAYNA HA OCHOBE MOMIMKPUCTA/I/IMYECKOTO KPEMHMS, Koraa
anoc 3agaH B MBI'C:
- NS nonvkKpucTaniM4yeckoro Mogyns:

Aocsic moo = 38-3 B n «Lljope = ~133 MBIC — <4” =-0,35 %lC

- Tm=-15*C- ('M" -25)=-40'C-*Ku=114- L*~ =114 Ux dc

AJoc M°XeT MNpuHMMaTb CyLeCTBEHHO pas/inyHble 3HAYeHWs B 3aBUCMMOCTM OT TEXHOMOTUW U3rOTOBMEHUS
dhoTO31EKTPUYECKUX MOAYNEN.

[ns doToanekTpuyecknx Mogyneii 3 aMopdHOro KPeMHUS 3M1eKTpUYeckne XapakTepucTvkn BO Bpemsi NepBbixX
Hefenb aKcnayaTauym MoryT 6bITh BbILLE, YEM YKa3aHHbIe B TEXHNYECKON foKyMeHTauun. iHdhopmauysa 06 3TOM A0/MKHA
6bITb YKa3aHa U3roToBUTENIEM MOAY/ISI, U 3TO JOMKHO yunTbiBaTbCs npu pacyete UO.

B otcytcTBMe MHGOopMauuy 06 OXMAAEMON MWHMMasIbHOW TemnepaType Ha O6bekTe akcrayatauyun wam B
OTCYTCTBME MHhOpMaLMM 0 TemnepaTypHOM KO3(DMLIMEHTE HANPSHKEHUSI XO10CTOro Xoa (hOTO3/IEKTPUYHECKOTO MOy A
Uoc mex BbIGMparoT paBHbIM 1.21X slc.

B.3 Pacuyet/,cTax

MakcMmMasibHbIA TOK KOPOTKOTO 3aMblkaHWsi (DOTO3/1eKTPUYEecKoro 060pyAoBaHNA pacCuUMTbIBAIOT MO criedytoLei
thopmyne

Uc max ~ “tUc «c-

MakcvmanbHoe 3HadeHne ana K{coctasnset 1.25.

Mpu onpepenexHbix ycnosusx K, cneflyeT ysennumsarhb € y4eTOM YC10BUIA OKpYXatoLLeli cpefbl, npexze Bcero npu
MOBLILLEHHOM YPOBHE 3HEpreTMyeckoli 0OCBeLeHHOCTU paboyeli MOBEPXHOCTH (DOTOINNEKTPUUECKUX (fIoAyNeid. Hanpumep
MPU MOBbILLEHHOM YPOBHE OTPaXKEHNS OT OKPYXXAKOLLIMX O6BbEKTOB, MOYBbI.
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Mpunoxexne C
(cnpaBoyHoe)

JononHutenbHas nHopMauus K pasgeny 6 «YctaHoBka n pasmeleHne yCTPONCTB 3aluThl
OT UMNYNbCHOTO NepeHanpsxeHus (Y3UM)» k pasgeny 7 «YpaBHuBaHUe NOTEHLMANOBY

C.1 Lenu cBA3M 1 cUrHann3aumnm hoTo3NeKTPUYECKUX CUCTEM

MpumevyaHne — Ha pucyHkax C.1—C.3 nokasaHbl 06LLME NPUMEpPbI, W OHW MOTYT YYNTbIBATb HE BCE AeTanun
1 TpeboBaHUA, YCTaHOB/EHHbIE B HACTOSLLEM CTaHAapTe.

Onsi apheKTUBHOM 3alnThl OT MepeHanpsKeHuili peKkoMeHZyeTcs NpoKnafblBaTb MPOBOAHUKA YPaBHUBAHWS

NOTEHLMa0B, Kabenu NOCTOSIHHOIO TOKa, a Takke MMHUM CBA3M U CUTHa/IM3aLmMM MakcuMasbHO 6/IM3KO ApYr K Apyry v
nsberatb NH06bIX HEHYXHbIX NeTesb.

s — pasgenuTensHoe pacctosHue (a) co6nogeHo (CM3 nsonuposara); Y3MM — ycTpoiicTBO 3alMThl OT UMNYNbCHbLIX NepeHanpaXeHunii;
BECY — 6nok c6opa u ynpasneHna. 1-- Y3WUIM. ncneitaHHble no knaccy Il no IEC 61643-31; 2 — Y3WM. ucneiTaHHble no knaccy Il no
IEC 61643-11; 3 — Y3WUM, ucneiTaHHble no knaccy I no IEC 61643-11; 4 — Y3WUI. ncneiTanHble no knaccy llno IEC 61643-31.5 — Y3UI
kateropun D1 ana nuHum curHanusauum no IEC 61643-21. 6 — blonnnenpmemunk CM3; 7— tokooTBog CM3. 8 — cuctema 3asemneHus,

9 — Y3WUN kateropuu C ANs NWHWUM curHanusauywu no IEC 61643 21. 10 - [aTuuk CKOpoOCTM ocTpa; 11 — WUHLI ypaBHUBaHUS

noteHumanos; 12 — curHanbHas uenb; 13 — rnaBHas 3asemnsdwuwas wuHa (M3W): 14 — AC NUHWUA NUTaHUSA

PucyHok C.1 — lMpumep Y3WI, ycTaHoBNEHHbIX B ®IC. 3ayLieHHy0 BHeluHeli CM3, B KOTOPOi cobntoaeHo
pasgenuTesnibHoe pacctosiHue s. ®3C BK/IUAET cUcTEMY c60pa faHHbIX Y yrpaBieHus

27



FOCT IEC 61643-32—2021

C.2 ®3C 1 pasmepbl NPOBOAHNKOB COeAMHEHNA YpaBHUBAHWUA NoTeHumana

J -- BbIXOA noagcmeHHoro Toka (AC). 2 — BXOA NOCTOsIHHOro Toka (DC); 3 -- WWHbI ypaBHUBAHUA noTeHuuanos: 4 — rnasBHas
3aszemnawwas TuHa (F3LW); 5-+ JIC ceTb nuTaHusa
MpumeuvuaHne — PekomeHAyeTcs pacnonaraTb CUCTEMY MOMHMEOTBOAOB CM3 Tak. YTOObl NpesoTBpaTuTb

npsiMble NonagaHns MosIHUM B (hOTOINEKTPUYECKYHO 6aTapeto 1 BMECTE C TEM CBECTY K MUHVUMYMY 3aTEHEHVE MOy eil.

PucyHok C.2 — Mpumep 34aHus ¢ BHeWwHeli CM3. FabapuTbl NPOBOAHUKOB YpaBHMBaHUS NOTeHLMana ¢ cobnogeHmemM
pasfenuTenbHOro pacCcTosAHUA S AN C UCNONb30BaHWEM U30nMpoBaHHol CM3
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'Hc cobnogeHo (CM3 He n3onvposaHa)

y3nn y3uin

rPLYBPY

Y31
y3uin

AAW W W W DWW W I9W W m )W W9l

r- omxojnepemeHot iota (AC). 2 -- Bxog noctossHHoro Toka (OC); 3 - WWHbI ypaBHUBAHWA NOTEHLMANOB: 4 - TnaBHasa 3asemnsiolias
wuHa (Fr3w),5 — AC ceTb nuTaHuns

MpumeuaHne — PekomeHayeTcs pacnonaratb cucteMy MosHMeoTBogos CM3 Tak. 4ToGbl NpefoTBpaTUThL

npsaMble nonagaHna MOHUN B (bOTOSI'IeKTpVIHeCKyIO 6aTape}o 1 BMeCTe C TeM CBECTU K MUHUMYMY 3aTEeHEeHne Mopyneﬁ.

PucyHok C.3— lMpumep 34aHus ¢ BHewHeli CM3. Pa3Mepbl NPOBOAHUKOB YpPaBHUBaHWS NOTEHLMa0B
npu Heco6AEHUN pa3fennuTeNlbHOro PacCcToAHNA S
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MpunoxexHne D
(cnpaBoyHoe)

NcknoyeHnuna ana Y3UN knacca ucnoitadnma |8 CWA

B CLUA ucnbiTaHHble no | knaccy Y3UIM He siBNaoTca o6s3aTeNbHbIMU. 3TO UCKIIOYEHNE pacnpocTpaHaeTcs Ha
BECb [JOKYMEHT, B HaCTHOCTU B C/eAyoLWnxX mecrax:

Paspen, Moapaspen,

npunoxeHne nyHKT Nné>auna6nuuna.'pmcymol Homep cTpokun a63aua
3 3.23 MpumeyaHune 2 1
6 6.1 Ta6nuua 1 2 cton6el. 3 CTpoka. 2 CTpoka B Avelike
6 6.1 Ta6nuua 1 2 cton6el. 4 cTpoka. 2 CTpoka B svelike
6 6.1 Tabnuua 1 2 cTonbel, 5 cTpoka. 2 CTpoka B Auelike
6 6.1 Tabnuua 1 3 cTtonbel. 5 cTpoka. 2 CTpoka B Avelike
6 6.1 Ta6nuua 1 4 cTon6el. 5 cTpoka. 2 cTpoka B Auelike
6 6.2 PucyHok 1. 0603HaveHuns 3 cTpoka
6 6.2 PucyHok 2. 0603HauveHmns 3 cTpoka
6 6.2 PucyHok 3. o603HaveHns 1 cTpoka
6 6.2 PucyHok 3. 0603HaueHuns 1cTpoka. 2 cTpoka. 3 cTpoka. 4 cTpoka
6 6.2 MpumeuaHune 2 cTpoka
6 6.2 2 a63aL, nocne npumeyaHms 1 cTpoka
7 4 ab3ay, 5 cTpoka
9 9.1 2 ab63ay 3 cTpoka
9 9.2 2 ab3al 3 cTpoka
9 9.2 1a63aL nog pucyHkom 6 2 cTpoka
9 9.2 2 a63aL, nog pucyHKoMm 6 1 cTpoka
9 9.2 7 ab3aL, nof pucyHkom 6 4 cTpoka
MpunoxeHue A Al 2 ab3ay, 1 cTpoka
MpunoxeHue A A.2 Tabnuua A.1 3 cTpoka cBepxy crpasa
Mpunoxexue A A2 1 ab6s3ay mnocne npuMeyaHus K 2 CTpoka
Tabnuue A. 1
Mpunoxexne A A2 1 a63al, nocne npumeyaHus k Ta- 5 cTpoka
6nmue Al
Mpunoxenune A A2 2 ab6s3al nocne npumevaHuss K 2 cTpoka. 4 cTpoka
Tabnuue A. 1
MpunoxeHune A A2 3 ab3al nocne npuMevaHuss K 3 CTpoka
Tabnuue A. 1
MpunoxeHune A A2 Ta6nuua A.2 3 cTpoka cBepxy crnpasa
MpunoxeHune A A3 1 ab3aly nocne 2 npumevaHuiti k 2 cTpoka. 4 cTpoka. 6 cTpoka
Tabnuue A. 1
MpunoxeHve A A3 2 ab63al, nocne 2 npuvMeyvaHuii Kk 3 cTpoka. 5 cTpoka. 7 cTpoka
Tabnuue A.3
MpunoxeHune A A3 MocnepHwnit a63ay A.3 2 cTpoka
MpunoxeHne C C1 O603HaueHns K pucyHky C.1 4 cTpoka
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Mpunoxexne A
(cnpaBoy4HOE)

CBefleHNs 0 COOTBETCTBUM CCbINIOYHbIX MEXAYHAPOAHbIX CTAaHAAPTOB
MEeXrocyfapCTBEeHHbIM cTaHgapTam

Ta6nuya JA.L

O603HaYEHNE CChIIOYHOTO CreneHb O6o3HaueHe 1 HaMMeHoBaHVe COOTBETCTBYIOLLEro
MeX/yHapoA4HOro CTaHaapTa COOTBETCTBYS MEXIOCy4apCTBEHHOIO CTaHAapTa
IEC 60364-4-44 — *1»
IEC 60364-5-53 — -2»
IEC 60364-5-54 _ .3)
IEC 60364-7-712 — -.4)
IEC 60664-1 — *5>
IEC 61000-4-5 IoT rocTt IEC 61000-4-5—2017 «neKTpomarHmtHasa

coBmecTumocTb (BMC). YacTb 4-5. MeToAbl UCMbITAHUIA W©
N3MepeHunii. MicnbiTaHne Ha yCTOMYMBOCTb K BbIGPOCY Hanps-
XeHuna»

IEC 61643-11 0T FOCT IEC 61643-11—2013 «YcTpoiicTBa 3aluTbl OT
nepeHanpseHuii HU3KOBOMbTHble. YacTb 11. YcTpoiicTBa
3aluMTbl OT MepeHanpskKeHuin, NofCoeAUHEHHbIE K HU3KO-
BOJIbTHbIM CUCTEMAM pacnpefesieHns aNeKkTpoaHeprumn. Tpe-
60BaHVA U METOAb! NCTbITAHNIA»

IEC 61643-12 — *.B)

IEC 61643-21 o T FOCT IEC 61643-21—2014 «YcTpoiicTBa 3aWutbl OT
nepeHanpskeHuii HU3KOBOMbTHbIe. YacTb 21. YcTpoiicTBa
3alMTbl OT NepeHanpsXXeHU, NoACOeAMHEHHbIE K TE/IeKOM-
MYHUKAUNOHHBIM U CUTHaNn3aynOHHbIM CeTﬂM.TpeﬁOBaHMH
K 3KCcnnyaTayMoHHbIM XapakTtepuctukam n mMetodbl Ucnbita-
HUN»

B Poccuiickoin ®epepauun geiicteyet TOCT P 50571.4.44—2019 (M3K 60364-4-44:2007) «3neKTpoycTaHOBKN
HWU3KOBO/IbTHbIE. YacTb 4.44. 3awuta Ans obecneyeHns 6esonacHocTW. 3awmta OT pe3knx OTKNOHEHWI HanpskeHus n
3/1EKTPOMArHMUTHbIX BO3MYLLLEHNA».

2*B Poccuiickoit depepauun aeiicteyetr TOCT P 50571.5.53—2013/M3K 60364-5-53:2002 «3N1€KTPOYCTaHOBKMN
HW3KOBO/IbTHbIE. YacTb 5-53. Bbl60p 1 MOHTaX anekTpoobopygosanus. OTAeneHne, KOMMyTauus n ynpasneHme».

3>B Poccuiickoit ®egepaumn geiicteyetr FOCT P 50571.5.54— 2013/M3K 60364-5-54:2011 «3neKkTpoyCcTaHOBKU
HM3KOBO/bTHbIE. YacTb 5-54. 3azemnstolive ycTpoiicTBa, 3aMTHble NPOBOAHMKN 1 3aLLUTHbIE NPOBOAHUKN YPaBHUBAHNSA
noTeHUManos».

41B Poccuiickoli ®egepaunn geiicteyeT FOCT P 50571.7.712—2013/M3K 60364-7-712:2002 «371eKTPOyCTaHOBKM
HWU3KOBO/bTHbIE. YacTb 7-712. Tpe6oBaHMA K cneynanbHbIM 3/1eKTPOYyCTaHOBKaM UM MecTam Ux pacnonoxeHus. Cucre-
Mbl MUTAHUS C NCNONb30BaHNEM (POTO3NTeKTpuYecknx (P3I) CoHeUHbIX 6aTapen».

5>B Poccuiickoin degepauun gelicteyet FTOCT P 55210—2012/1EC/WU 60664-2-1:2011 «KoopauHauusa nsonauum
ANs 060pyf0BaHNSA B HU3KOBObTHLIX cucTeMax. HacTb 2-1. PykoBOACTBO MO NpYMeHeHuto cepuu ctaHgapTtos IEC 60664.
Mpumepbl NPUMEHEHNS TUNOB U30ASALUN 1 UCNbITAHWUA 3/1EKTPON30SALMOHHBIX CBOWCTBY.

6>B Poccuiickoii ®epepauyun aelicteyeTr FOCT P M3K 61643-12—2011 «YcTpoiicTBa 3aluTbl OT UMMYIbCHbIX
nepeHanpshkKeHnii HU3KOBOMbTHbIE. YacTb 12. YcTpoiicTBa 3alinTbl OT UMNY/IbCHbIX NepeHanpsXXeHWin B HU3KOBONbTHbIX
CWUNOBbIX pacnpefennTenbHbix cuctemax. MpuHLMnbl BbiGopa U NPUMEHEHUS».
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OkoHuaHue Tabnuubl JA. 1

O603Ha4YeHNe CCbINIOYHOTO CTeneHb O603Ha4YeHne u HauMeHoBaHue cooTBeTcTBYyHOUW €r0
MeXAyHapogHOro ctaHgapra COOTBETCTBUSA MEXrocyaapcTBEHHOro cTaHaapTa

IEC 61643-22 — n)

IEC 61643-31 — 1)

IEC 62305-2 — 2)

IEC 62305-3 — *3)

IEC 62305-4 —

ITU-T. recommendation K.20 _ *.5)

ITU-T. recommendation K.21 — *mB)

e COOTBETCTBYIOLL NI MEXTOCYAAPCTBEHHbIV CTAaHAAPT OTCYTCTBYET. [l0 ero NPUHSATUAS PEKOMEHAYETCS UCNOb30BaTh
nepeBoj Ha PyccKuil A3blK JaHHOTO MEXAYHapO4HOTo cTaHAapTa.

MpumevyaHne — B HacToswell Tabnuue MCNONb30BAHO Ccriefylollee YCNOBHOE 0603HauYeHue CcTeneHu
COOTBETCTBUS CTAHAAPTOB:
- IDT — uaeHTUYHble CTaHAapTbI.

B Poccwiickoii ®egepaunmn geincteyet FOCT P 51992—2011 (M3K 61643-1:2005) «YcTpoiicTBa 3awutbl OT NM-
NyNbCHbIX NepeHanpsKeHnii HN3KOBObTHbIE. YacTb 1. YcTpoiicTBa 3awnTbl OT UMNY/NbCHLIX NepeHanpsXXeHWin B HU3Ko-
BOJIbTHBIX CU/I0BbIX pacnpefenmTenbHbix cucteMax. TexHnyeckne TpeboBaHna U MeTofbl UCTbITAHNUI».

21B Poccuiickoit ®epepauuu geiicteyeT FOCT P M3K 62305-2—2010 «MeHefXMeHT pucka. 3awmuta oT MOJHUN.
YacTb 2. OueHKa pucka.

3>B Poccuiickoit ®egepaunn geiicteyet FOCT P M3K 62305-1—2010 «MeHeXMeHT pucka. 3awura oT MOJTHUN.
YacTb 1. Obwme npuHLMNbI».

B Poccuiickoii ®epepauuu geiicteyeT FOCT P M3K 62305-4—2016 «3awuta oT MofHUK. HYacTb 4. 3awuTa anekx-
TPUYECKUX U 3NEKTPOHHbIX CUCTEM BHYTPU 34aHNIA N COOPYXEHNN».

5) B Poccuiickoii ®epgepaunn geiicteyet TOCT P 55950—2014 «TenekoMMyHUkauum. Hopmbl Ha napameTpbl UH-
TepdheiicoB cnctem anekTponuTaHusa. HTepdeiic NOCTOSHHOTO Toka».

6) B Poccuiickoii ®epgepaunn geiicteyet TOCT P 55949—2014 «TenekoMMyHuKaumu. Hopmbl Ha napamMeTpbl UH-
TepdheiicoB cucTem anekTponuTaHus. NHTepdeiic nepeMeHHOro Toka.
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Buénuorpadus

IEC 60904-3. Photovoltaic devices — Part 3: Measurement principles for terrestrial photovoltaic (PV) solar devices
with reference spectral irradiance data (Mpn6opbl hoToanekTpuueckme. YacTb 3. MpUHLNMILI N3MEPEHUS XapakTepPUCTUK
thoToaneKkTpnuecknx nNpuboOpPoB C yyeToM CTaHAAPTHON CneKTpasbHOW MNOTHOCTU 3HEPreTUHYEeCKON OCBELLEHHOCTU

Ha3eMHOro COJTHEYHOTO WU3/yYeHUs)

IEC TR 62066:2002. Surge overvoltages and surge protection in tow-voltage a.c. power systems — General basic
information (MepeHanpshkeHnsa 1 3awmTa OT BbIGPOCOB HANPSXKEHNSA B HU3KOBOJIbTHLIX CUCTEMAX NUTaHUSA NepemMeHHOoro
Toka. Ob6Lias 0CHoBHas MHopMaLus)

IEC 62305-1:2010. Protection against lightning — Part 1: General principles (3awuta oT MonHuun. YacTte 1. Obwwne
NPVHLMNbI)

IEC 62561 (Bce uyacTtm). Lightning protection system components (LPSC) [KOMNOHEHTbI CMCTEMbI MOJIHME3ALUTbI
(LPSCQC)]
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