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MNpeawvcrnosue

Llesnin, ocHOBHblE NPUHUMMBI N 06LWMe NpaBuia NpoBefeHns paboT Mo MeXrocyAapCTBEHHOW cTaHAaap-
Tusaummn yctaHoBsieHbl TOCT 1.0 «MexrocygapcTtBeHHasa cuctema craHgaptudaunn. OCHOBHbIE MOJSIOXKEHUSA»
n rOCT 1.2 «MexrocygapcTBeHHasd cuctema crtaHgaptusaumn. CtaHgapTbl MeXrocyaapcCTBeHHble, npasuia
M pekoMeHAauMn No MeXrocyfapcTBEHHONV cTaHgapTusaumn. Mpaswuia pa3paboTku, NPUHATUSA, OOHOBEHUSA
1 OTMEHbI»

CBefieHusi 0 CTaHaapTe

1 MOArOTOBJIEH AKUMOHEpHbIM O6LWECTBOM «[ManekTpuyeckne kabesnbHble cuctembl» (AO «AKC»)

Ha OCHOee COBGCTBEHHOrO MepeBOAa Ha PYCCKUI A3blK aHrN0A3bIYHOW Bepcun cTaHAapTa, YKasaHHOro B
NyHKTE 5

2 BHECEH deaepasibHbIM areHTCTBOM MO TEXHUYECKOMY PEerysimnpoBaHuio 1 MeTposiornu

3 TMPUHAT MexrocypgapCTBEHHbIM COBETOM MO CTaHAapTU3auum, MeTposiormm n ceptudgmkaymm (npo-
TokoJ1 OT 30 ceHTA6ps 2021 r. Ne 143-M)

3a npuHATMe NporosiocoBasin:

KpaTtkoe HanMeHOBaHMWe CTpaHbl Kopg, cTpaHbl CokpalleHHOe HaMMeHOoBaHWe HaunoHasIbHOro opraHa
no MK (MCO 3166)004-9? no MK (UCO 3166)004—97 no ctaHAapTM3auumn

ApmeHus AM 3A0 «HauunoHanbHbI opraH No cTaHA4apTM3aLmn
MeTposiornmn» Pecny6/imkn ApmMmeHns

Benapycb BY locctaHpapT Pecny6nvkn Benapycb

KasaxcTaH KZ [occtaHgapT Pecny6ankn KazaxctaH

Kviprnsmnsa KG Kblpcbi3cTaugapt

Poccua RU Poccranpapt

Y36ekncTaH Uz Y3ctaHpapTt

4 Tpukazom denepasibHOIrO areHTCTBa Mo TEXHUUYECKOMY PEery/siMpoBaHuio U MeTposiorumn oT 20 okTsa6pst

2021 r. Ne 1190-cT mexrocygapCTBeHHbIn cTaHgapT FOCT IEC 61643-32—2021 BBeAeH B gelicTBMeE B Kade-
CTBe HauuoHanbHOro ctaHgapTta Poccuiickon ®epepaunn ¢ 1 mapta 2022 T.

5 HacToswmin cTaHAapT UAEHTUYEH MexayHapogHoMmy cTaHgapTy IEC 61643-32:2017 «YcTpoiicTBa 3a-
WNTbI OT NepeHanpsHXeHNn HN3KOBOJIbTHbIE. YacTb 32. YCTpoiicTBa 3awWnTbl OT NepeHanpshkeHnin, noacoeau-
HEHHblE K CTOPOHE MOCTOSHHOIO TOKa (POTO3MEKTPUYECKUX YCTAaHOBOK. MpUHLMNbI BbIGOpa N NPUMEHEHUS»
(«Low-voltage surge protective devices — Part 32: Surge protective devices connected to the d.c. side of
photovoltaic installations — Selection and application principles», IDT).

MexayHapoaHbli cTaHgapT paspaboTtaH MNogkomuteTtom SC 37A «YCTpoicTBa 3awWmTbl OT UMMY/IbCHbIX
nepeHanps>KeHUn HU3KOBOJIbTHbIE» TexHuyeckoro komuteta TC 37 «Pa3psagHukM MMMy/AbCHble» MexayHa-
pOAHOI 3anekTpoTexHuyeckom komuccum (IEC).

Mpy NpYMEHEeHUM HaCTOSLWEro cTaHAapTa PEKOMEHAYETCA UCNO/1b30BaTb BMECTO CCbIIOYHbIX MeXAy-

HapOAHbIX CTaHAAPTOB COOTBETCTBYHOLLME MM MEXIOCYAapCTBEHHbIE CTaHAAPTbl, CBEAEHUS O KOTOPbIX Npu-
Be/leHbl B [OMNOJ/IHNTE/TbHOM NPUIoXeHnn JA

6 BBE/JEH BIMNEPBbIE
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NHdopmaumsa o BBeaeHun B AeiicTBue (MpekpalwieHuy AeCTBMSA) HacTOoALero craHjapTa v nsme-
HEHUA K HEeMy Ha TeppuTOopuM yKasaHHbIX Bbille rocyfapcTB Myb/uKyeTCs B yKasaTensx HauWOoHasbHbIX
CTaHAapTOB, M3JaBaeMbiX B 3TUX FOCYAapcTBax, a Takke B ceTu VIHTepHeT Ha caiTax cooTBETCTBY-
IOLLMX HaLMOHa/bHbIX OPraHoB Mo cTaHjapTusauuu.

B cnyyae nepecmoTpa, U3MEHEHMS UM OTMEHbl HacTOsWEro craHjapTa COOTBeTCTBYyWAsA WH-
dopmauus 6ygeT onybsmkoBaHa Ha oMuMasibHOM MHTEpHeT-caliTe MexXrocygapCTBEHHONO coBeTa No
CTaHjapTu3aummn, MeTPOJIOrMN 1 cepTUdMNKaLUN B KaTasiore «MexrocygapcTBeHHble CTaHaapThi»

© OdhopmneHune. ey «PCT». 2021

8 Poccuiickoii deaepalmn HACTOSIWMIA CTaHAAPT HE MOXET GbiTb MOJSIHOCTBIO WK
YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH W PacMnpoOCTPaHEH B KayecTBe ouLMaibHOro
n3aaHust 6e3 paspelueHus defepasibHOr0 areHTCTBa Mo TEXHUYECKOMY PerysiMpoBaHuio
1 MeTposiorum
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BeepgeHune

HacToswwmii cTaHgapT BXoanT B ceputo ctaHaapToB IEC 61643 «YcTpoiicTBa 3awWnTbl OT NepeHanpsxe-
HUIA HU3KOBOJIbTHbIEY.

HacTtosiwas Jactb cepumn ctaHgaptoB IEC 61643 gaeT nonesHyto nHopmaymio o Bblibope Y3WI. nog-
KMHOUYEHHbIX K (DOTO3NEKTPUYECKMM YCTaHOBKaM.

CraHpapT IEC 61643-32 gaeT vHopmaumio 06 OueHKe AOMNOMHUTE/IbHbLIX NOTPEBHOCTEN B yCTpOMCTBax
3aWmnTbl OT MMNYJ/IbCHbLIX NepeHanpshkeHnn (Y3UI). KoTopble HEO6XOAMMO YyCTaHaB/MBaTb Ha CTOPOHe Mo-
CTOSIHHOIO TOKa (DOTO3NEKTPUYECKon cuctembl (PIC) oS 3aWnTbl OT HaBeAEHHOro N NPSMOro BO34eNCcTBUiA
MOJTHUN CO CCblIKOWM Ha IEC 62305. IEC 60364 1 IEC 61643-12. B HeM faeTcsi pyKOBOACTBO MO BbIGOPY, 3KC-
nayarayum n moHtaxy Y3WUM. Bkntouyasa Bbi6op Y3UIM no kaTeropum UCNbITaHWA, 3HAYEHUIA BbIOPOCOB TOKa
M naowaan rnonepeyvyHoro cevyeHUs CoefiHUTE/IbHbIX MPOBOAHUKOB. Takke [aeTCA pyKOBOACTBO MO BbIGOPY
Y3WM. noakntoyaembix K CTOPOHE MNepemMeHHOoro TokKa.

Onsa doToanekTpuyeckux 6arapein n $IC TpebytoTcs cneymanbHble Y3UIM Ha BXoge MOCTOSIHHOIO Toka
®3C (BbIxoAe POTO3MNEKTPUYECKOW BaTapeu), yunTbiBatowMe 0COGEHHOCTU 3/1IEKTPUYECKUX NapamMeTpoB ¢o-
TO3/1EKTPUYECKOro 060pyA0BaHMS.

8 HacToslem cTaHfapTe paccMoTpeHbl Y3UIM. ncnosb3lyemblie B pasHbIX MecTax hOTO3/1EKTPUYECKMX
cucteM N (POTOINEKTPUYECKMX CUCTEMAX Pa3HOro Tvna, NpuMBeAeHbl MPUMEPbI, a Takke onuMcaH YNnpoLeHHbIR
1 06N Noaxoabl K ONpeaesieHno 3Ha4YeHMin MNYJIbCHOTO Pas3psagHOro Toka A/19 CTOPOHbI MEPEMEHHOrO Toka
pa3HbIX (POTO3NEKTPUYECKNX CUCTEM.
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MEXITOCYAAPCTBEHHbIA CTAHOAPT

YCTPOWCTBA SAWLNTBI OT MNEPEHAMPSXXEHWI HN3KOBOJIbTHBLIE
YacTtb 32

YcTpoincTBa 3aWunTbl OT NepeHanpskeHni oTO3N1EKTPUYECKUX CUCTEM.
MpuHUMNbI BbiGOpa 1 NPUMEHEHUS

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

[ata BBegeHns — 2022—03—01

1 O6nacTb NpUMeHeHns

HacToawwmi ctaHgapT ycTaHaB/MBaeT NMPUHLMNbI BbI6Opa, YCTAaHOBKN 1 KOOPAMHALUN YCTPOWCTB 3alum-
Tbl OT MMMY/IbCHbIX NepeHanpsxeHuii (Y3WI), npegHasHayeHHbIX 47151 UCNOSIb30BaHNS B (DOTO3/IEKTPUYECKUNX
cuctemax (P3C) c HanpshkeHMem o 1500 B Ha cTopoHe nocTtosiHHoro Toka (DC) u HanpshxeHnem ao 1000 B
(cpepgHekBagpaTn4HOe 3Ha4YeHMe) Ha CTOpoHe nepemeHHoro Toka (AC) n yactotoi 50/60 Iy,

®3C BKIKOYAET B cebs hOToaNeKTpmUeckyto 6atapeto (PEB). COCTOALLYO U3 3MIEKTPUYHECKN COeUHEHHbIX
Mexay co6oi (poTO3MEeKTPUUECKMX MOAYJIEN, COOTBETCTBYIOLINE 3/IEKTPUYECKME Kabenu, 3almMTHbIe YCTPOW-
CTBa. a Takke UHBEPTOP U TOUKY NOAK/THOYEHUSA B pacnpenesiMTenbHOM LWUTe N NYHKTE 3/1eKTPOCHabXeHNs.

HacToswwnii ctaHgapT pacnpocTpaHsieTcs Ha Y3UM. ycTaHaB/nBaemble B criegyrowmx ®3C:

- ®3C. OTO3NNEKTPUYECKNE MOAYIN KOTOPbIX PACNO/I0XEHbI Ha KpbILle 3[aHUS;

- HaseMHbIX ®3C. Takmx KaK 3/IeKTPOCTaHLMN Ha OTKPbITOM MPOCTPAHCTBE, XapakTepusylolnecs 3a-
3eM/IeEHMEM B HECKO/IbKUX TOUYKaX U CUCTEMOI 3a3eM/IEHNS B BUAE CETKM.

MpumeyaHne — B HacTosileM CcTaHAapTe He pacCcMOTpeHbl TakMe KOMMOHeHTbl (poTo3nekTpuyeckon 6aTa-
peun. kak OCHOB3HME(S1). YCTPOWCTBA) CrieXeHus, YCTpoiicTeo(a) Ten/I0BOro KOHTPO/SA M Npoyne NMofo6Hble KOMMOHEHTHI,

KOTOpbIE € O6LLI,eM Cnyyae TakxXe MOryT B/iATb Ha BO3HUKHOBEHUWE MMMNYJ/IbCHbIX I'IepeHaI'Ipﬂ)KeHVlVl, n TpeﬁOBaHVIFI K opra-
HU3aunn 3aljtbl OT HUX.

K ®3C, B cocTaB KOTOPbIX BXOAAT akKyMysiTOPHble 6aTtapen, MOryT 6bITb MPUMEHEHbI A4OMNO/IHUTE/IbHbIE
TpeboBaHus.

MpumeyaHus
1 Takke npumMmeHuUMbl cTaHgapTbl IEC 60364. IEC 62305 n IEC 61643-12.
2 Hactoswwmin ctaHgapT pacnpocTpaHseTcs TosibKo Ha Y3UIM 1 He KacaeTcss KOMMNOHEHTOB 3alUMTbl OT UMMY/IbCHbIX

nepeHanpsikeHnii, BCTPOEHHbIX B 060pygoBaHve ®3IC. HanpvmMep a MHBEPTOPbI U ApYyrue ycTpoiicTBa npeobpasoBaHusi
3/1eKTPO3HEPTUN.

2 HopmaTumBHbIe CCbIMIKN

S HacTosleM CcTaHAapTe MWCMNoNb30BaHbl HOPMATMBHbIE CCbIIKM Ha criefylouwme craHgapTbl (415
[AaTVPOBaHHbIX CCbISTIOK NMPUMEHSAIOT TOJ/IbKO YKa3aHHOe u3faHue CCbIJIOYHOro cTtaHgapTa, 4J/18 HeJaTupoBaH-
HbIX — NocnegHee nsgaHue (BKoYasi BCe U3MEHEHUS K HEMY)]:

IEC 60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safety — Protection
against voltage disturbances and electromagnetic disturbances (3nekTpnyeckne yctaHOBKU HU3KOIO Hanps-

N3paHve odmumanbHoe
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Xemus. Yactb 4-44. 3awmTta Ana obecnedeHmss 6e3onacHoCTU. 3awmta OT Pe3KUX OTK/IOHEHWI HanpshkeHUs w
3M1EKTPOMArHUTHbIX BO3MYLLEHWIA)

IEC 60364-4-44:2007/AMD1:2015 Vi3meHeHue 1

IEC 60364-5-53:2015 Electrical installations of buildings— Part 5-53: Selection and erection of electrical
equipment — Isolation, switching and control {3nekTpoycTaHoBKM 3paHuii. YacTb 5-53. Bbibop n yctaHoBKa
9/1eKTPO060opPYAOBaHUS. M301Auus, KOMMyTaLmsa 1 ynpasrieHne)*

IEC 60364-5-54. Low-voltage electrical installations — Part 5-54: Selection and erection of electrical
equipment — Earthing arrangements and protective conductors {9nekTpu4yeckue yCTaHOBKU 34aHWA.
YacTb 5-54. BbI6Op M yCTaHOBKa 3/1eKTPOOOOPYyAOBaHMA. 3asemisiowme yCTponcTBa U 3aWMTHble MpPo-
BOJHVKN)

IEC 60364-7-712:2017. Low voltage electrical installations — Part 7-712: Requirements for special
installations or locations — Solar photovoltaic (PV) power supply systems {9neKTpoycTaHOBKM HU3KOBO/1bT-
Hble. YacTb 7-712. TpeboBaHMA K crieymasnibHbIM yCTaHOBKaM WM MecTaMm X pasMelleHus. CUCTeMbl iMTaHnA
C ucnosib3oBaHnem dpotoanekTpuuecknx (PV) conHeuvHbix 6aTapeit)

IEC 60664-1:2007. Insulation coordination for equipment within low-voltage systems— Part 1: Principles,
requirements and tests (KoopguHauua nsonsumm ans obopyaoBaHns B HU3KOBOJIbTHbIX cucTemax. Yactb 1.
MpuHUMNbI, Tpe6OBaHUA 1 UCNbITaHUA)?

IEC 61000-4-5:2014. Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test (3nekTpomarHutTHass coBMecTUMocTb (3AMC) YacTb 4-5. MeToabl uUcnbITa-
HWIA 1 M3MepeHnii. MicnblTaHne Ha yCTOMYMBOCTb K BbIBPOCY HanpshXeHWs)

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 NepeHanpsHKeHni
HM3KOBOJbTHbIE. YacTb 11. YcTpoicTBa 3awuTbl OT NepeHanpshkeHuin, NofCcOoeANHEHHblE K HU3KOBOJIbTHBIM
cucteMam pacrnpezesieHns 371eKTpoaHeprun. TpeboBaHNs U MeTOAbl UCMbITAHNIA)

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 3awuTbl OT
nepeHanpshKeHNn HN3KOBOJIbTHble. YacTb 12. YCTPOMCTBA 3aliMTbl OT MMMY/IbCHbIX NepeHanpsHKeHni B HU3-
KOBOJIbTHbIX CU/10BbIX pacnpegennrenbHbix cuctemax. MpuHUMnbI Bbibopa 1 NpUMeEHeHNs)

IEC 61643-21. Low voltage surge protective devices — Part 21: Surge protective devices connected to
telecommunications and signalling networks — Performance requirements and testing methods (YcTpolicTBa
3alWmMTbl OT NepeHanpsXeHUii HU3KOBOJIbTHble. YacTb 21. YCTpoWCTBa 3aluTbl OT NepeHanpshkKeHwuin, nogco-
€JMHEHHbIE K CUTH&/IbHBbIM 1 TENNEKOMMYHUKALNOHHbIM ceTAM. TpeboBaHNA K aKCN/lyaTtauMoHHbIM XapakTepu-
CTUKaM N MeTOAbI UCNbITaHWNIA)

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 OT
nepeHanpshKeHNn HN3KOBO/IbTHbIE. HYacTb 22. YCTPOWCTBa 3awMTbl OT MepeHanpsikeHui, nogcoeanHeEHHbIE K
ceTsaM curHanmsauum mn ceasu. NMprHUUNbI Bbi6opa u NpUMeHeHNs)

IEC 61643-31, Low-vottage surge protective devices — Part 31: Surge protective devices connected to
the DC side of photovoltaic installations — Requirements and test methods (YcTpoiicTBa 3alunTbl OT NepeHa-
NPSH>KEHU HU3KOBO/bTHbIE. YacTb 31. TpeboBaHNSA 1 MeTOAbl UCMNbITaHW YCTPOMCTB 3alMTbl OT NepeHanps-
eHunin (SPD) onsa hoTo3N1EeKTPUHECKMX YCTaHOBOK)

IEC 62305-2. Protection against lightning — Part 2: Risk management (3awwuta OoT MOMHWIA. YacTb 2.
YnpaBneHne puckom)

IEC 62305-3. Protection against lightning — Part 3: Physical damage to structures and life hazard (3a-
wmTa oT MOSTHWIA. YacTb 3. Pr3nyeckme NoBpexXaeHNS KOHCTPYKLUWIA U ONacHOCTb O/151 XXU3HW)

IEC 62305-4. Protection against lightning — Part 4: Electrical and electronic systems within structures
(3awmTa oT MOSTHMIA. HacTb 4. DN1eKTPUYEeCKME N 3NIEKTPOHHbIE CUCTEMbI BHYTPU KOHCTPYKL M)

ITU-T. recommendation K.20. Resistibility of telecommunication equipment installed in a
telecommunications centre to overvoltages and overcurrents (YCTOA4YMBOCTb TE€IEKOMMYHMKaLMOHHOIO 060-
py[0BaHUA. YCTAHOB/IEHHOIO B TE€/IEKOMMYHUKALMOHHOM LIEHTPE, K MMMNY/IbCHBIM NMepeHanpskeHNsAM 1 CBepx-
ToKam)

ri 3ameHeH Ha IEC 60364-5-53:2019. OgHako a1 04HO3HAaYHOro cob61I0aeHNA TpeboBaHNA HACTOSLLEero cTaHaap-
Ta. BbIPQXEHHOIO B AaTUPOBAHHO CCbIfIKe, PEKOMEHAYETCS MCNO/Ib30BaTh TO/ILKO YKa3aHHOEe B 3TOl CChl/ike nsfaHue.

2* 3aMeHeH Ha IEC 60664-1:2020. OgHako A1s1 0AHO3HAYHOro co6/1AeHNA TpeboBaHWA HACTOSILWEro cTaHA4apTa,
Bb(haXerbloro B JaTMpOBaHHO CCblIKe, peKOMeHAYeTCs UCMOb30BaTh TO/IbKO YKa3aHHOE B 3TOW CCbIsIKe n3gaHue.

2
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T11-T. recommendation K.21. Resistibility of telecommunication equipment installed in customer premises
to overvoltages and overcurrents (YCTOMUMBOCTb Te€NEKOMMYHMKaLMOHHOIO 060pYyA0BaHUs, YCTaHOB/IEHHOIO
Ha 06beKTax NoTpebuTene, K UMNY/IbCHbIM MepeHanpPsHXeHNSAM 1 CBEPXTOKaM)

3 TepMuHbI N onpegeneHnsa

8 HacTosLWEeM cTaHgapTe NPUMEHEHbI C/eaytoLne TEPMUHbI C COOTBETCTBYOLUMW ONpPeaeneHUAMN:

ISO n IEC BenyT TepMUHOMIOINYECKNe 6a3bl faHHbIX, UCMONb3YyEeMbIX NPU CTaHAAPTU3aUUN N AOCTYMHbIX
no crieflyomm apecam:

- dnekTpoTexHuyeckas aHuuknoneausa IEC Electropedia;

- Mowuckosas nnatdopma I1SO.

3.1 doToanekTpuyeckass 6aTtapes; ®b (PV array): YCTPOIACTBO, COCTOSILLEE M3 3IEKTPUYECKU coeaun-
HEHHbIX (POTO3NEKTPUYECKUX MOAYNEN, reHEpPUPYIOLLEe MOCTOSHHbIM 3MEKTPUYECKUii TOK Nog BO34ENCTBMEM
COJIHEYHOrO WM3J1ly4eHus, BK/IYalollee 3alnTHO-KOMMyTalunoHHoOe obopynoBaHue, coeguHuTenu, obecneuu-
BaloLiMe MexaHNYeckne 1 3/1eKTpUYeckne CoeanHeHUs BHYTPY GaTtapen U CoefMHEeHUs C BHELIHUMWU YCTPOW-
CTBaMu N KOHCTPYKLMSMMU.

MpumeyaHus

1 B HacToswWweM cTaHgapTe nog hoTo3aNeKTpUYecKol GaTtapeeli NOHMMAlOT ace ee COCTaB/AOWME A0 BXOAHbIX
K/1eEMM MOCTOSAHHOTO TOKa npeob6pas3oBartesis 3HEpPruu, HakonuUTeNs SHEpPrum WAM Harpysksm MNOCTOAHHOroO Toka. B
HacToslemM CcTaHfapTe He paccMaTpuBaloT oOcMoeaHue(sl), YCTPOWCTBO”) CnexeHus, TeMnepaTypHOro KOHTPoONA U
npoyne aHasIornMyHble KOMMNOHEHTHI.

2 doToanekTpuyeckas 6atapess MOXeT COCTOATb U3 OAHOro hOTOINEKTPUYECKOrO MOAY/S, OAHOW hOTOINEKTPU-
YeCKOW LEMOYKN, HECKONMbKUX NapanfieflbHO COefMHEHHbIX (POTO3MEKTPUYECKUX LEMOYEK WM HECKOSbKMX MapasiniesibHo
COeAVHEHHbIX (POTO3/TEKTPUYECKMX FPYTIM U CBA38HHbLIX C HUMU 31EKTPOTEXHNYECKNX KOMMOHEHTOB.

8  uenaAx HacTosiero craHgapTa rpaHuubl OTO3/IEKTPUYECKOV GaTtapen onpeaensioTcs BbIXOAHOMN
CTOpPOHOI yCTpoiicTBa OTkNtoUeHnsa Pb.

MEC 60364-7-712:2017, NyHKT 712.3.4)

3.2 oToanekTpnueckuii mogynb; ®M (photovoltaic module PVmodule): YcTponcTBO, KOHCTPYKTUBHO
06beauHsAOLIEE B OAHOM 06Liel 060/104Ke 3MEKTPUYECKM COeAMHEHHbIE MeXAay COb60 (hOTO3/1eKTpuvecKmne
3M1eMEHTHI, 3alUMLLEHHbIE OT OKpYXaloller cpefbl, 1 AOMNycKalollee UCMbITaHUA 1 3KCnayaTaluio B KadecTBe
HEe3aBMCUMOW KOHCTPYKLUWOHHOM eAnHNLbI.

MEC 60364-7-712:2017, nyHKT 712.3.2)

3.3 doToanekTpmuyeckass uenodvka (photovoltaic string): [ocnegoBaTesibHOE — 3neKTpUyeckoe
coeAuHeHne ABYX Unn 6osiee 0ANHaKOBbIX DOTO3NEKTPUYECKNX KOMMOHEHTOB (DOTOSNEKTPUYECKNX MOAY /e,
(hOTO31EKTPUNYUECKNX FTPYMN O4HOIO YPOBHS) B (POTO3NIEKTPUYECKON GaTapee.

[IEC 60364-7-712:2017, nyHKT 712.3.3)

3.4 oToanekTpuyeckass yctaHoBka (PV installation): CMoHTMpOBaHHOe ob6opyaoBaHue OTO3/IekK-
TPUYECKOWM CUCTEMBI.

MEC 60364-7-712:2017, nyHKT 712.3.11)

3.5 BBOJA B 3/eKkTpu4yeckyto ycTaHoBKy (origin of the electrical installation): Touka, B KOTOpOW 3fek-
TpuU4yeckas aHeprusi BBOANTCS B 3/1IEKTPOYCTaHOBKY.

MEC 60050-826:2004, nyHKT 826-10-02]

3.6 cuctema MonHuesawmtbl; CM3 (lightning protection system: LPS): KomnnekcHasa cucrema,
npegHasHavyeHHas A1 yMeHbLIeHNA IU3NYecKoro yulepba 34aHunio (COOPYXXEHMIO) NPy yaape MOSTHUN.

I'IpmmeanMe — CMS3 coCTOUT 13 BHELLUHUX N BHYTPEHHUX CUCTEM 3allUnNTbl OT MOJTHUN.
[IEC 62305-1:2010, NyHKT 3.42]
3.7 wuv30nupoBaHHaA BHELWHAS cuctemMa MosnHuelawutbl (external LPS isolated from the structure to

be protected): Cructema MoMHMEAWNTLI, BKAOUalOWast B ce651 MOTHUENPUEMHUKN U TOKOOTBOAbI, HE MMEto-
LMe KOHTAKTa C 3aluLaemMbIM 34aHrem (COOpYXeHNeMm).

MpumeyaHne — M3onmpoBaHHble CM3 No3BONSAIOT N36eXaTb ONacHbIX NCKP Mexay CM3 1 cTpoeHueM.

[1LEC 62305-3:2010, nyHKT 3.3]

3.8 yCTpoOWCTBO 3aWnTbl OT WUMMY/bLCHbIX nepeHanpsbkeHuid; Y3UM (Surge protective device
(SPD)]: YcTpOiCTBO, KOTOPOE COAEPXKUT MO KpariHeli Mepe OAuH HeNVHelrHbI KOMMNOHEHT, npegHa3sHavyeHHbIN
0151 OrpaHnyeHnss UMNYJ/IbCHbIX MNepeHanpsikeHni 1 oTBoAa UMMYJ/IbCHbIX TOKOB.
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MpumeyaHne —  Y3UIM  ABNsETCA  3aKOHYEHHbIM  YCTPOMCTBOM, MMeEWWM  COGCTBEHHble  cpeacTBa
nprcoeauHEHUsI.

(IEC 61643-11:2011. nyHkT 3.1.1]

3.9 paspgenuTenibHOe paccTosiHne «(separationdistances): PaccTtosiHuemexay ABYMsi NpoOBOASWMMMN
YacTAMU, NPU KOTOPOM HEe MOXET MPOUNCXOANTb ONAaCHOE NCKPEHME.

]1EC 62305-3:2010, nyHKT 3.28]

3.10 wmMosnHMe3awuTHOE ypaBHMBaHMe noTeHuuwanosB; EB (lightning equipotential bonding; EB): Co-
egmHeHne ¢ CM3 oTaeNbHbIX NPOBOAALMX YacTeill HEMOCPeACTBEHHO WM Yepe3 YyCTPOMCTBa 3alnTbl OT UM-
My/IbCHbIX MepeHanpsHKeHWin, npegHasHavyeHHOe A1 YMEHbLUEHUS pPa3HOCTM MNOTeHUMasloB, COo34aBaeMbix
TOKOM MOJIHUW.

[IEC 62305-3:2010. nyHKT 3.23]

3.11 coeguHuTenbHad wwuHa (bonding bar): MeTannunyeckas WwWWHa, C MOMOWbLI  KOTOPOW
MeTa/IIMYeCKNEe KOHCTPYKLUUM, BHELUHME MPOBOAALINE YAaCTU, NVMHUN CBA3W, 3/1EKTPUYECKME U Apyrne kabenn
MOryT 6bITb coeguHeHbl ¢ CM3.

]1EC 62305-3:2010, nyHKT 3.24]

3.12 coeguHuTenbHbIi npoBogHuK (bonding conductor): MNpoBOAHMK, COEAUHSIOWWIA MexXay COo60i
ToKonposogsalme yactm n CM3.

[IEC 62305-3:2010, nyHKT 3.25]

3.13 cTaHgapTHble YyCNoBuUs uUCMObITaHU (POTO3MEKTpMYECKOro o6opyaoBaHus); CYW (standard
test conditions; STC): CrtaHOapTHble YC/I0BMS UCMbITaHU — 3TO Crieaylolne YCNoBUSA UCTbITaHWMA
(hOTO31EKTPUHECKOTO 060pPYA0OBaHUS:

a) 3HepreTUYeckasi OCBELLEHHOCTb B NM/1I0CKOCTM paboyeii noBepxHocTy 1000 BT/m?;

b) Temnepatypa anemeHTta 25 *C;

C) cnekTpa/bHbI cocTaB AM 1,5;

d) cBeTOBOI NOTOK HanpaB/lIeH HOPMa/lbHO K BOCNPUHMMALOLLEN MOBEPXHOCTH.

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

3.14 HanpsbkeHUe XO/I0CTOro XoAa NpW CTaHAAPTHbIX YCMOBUSAX WUCMbITahua U* . (open-circuit
voltage under standard test conditions; u, .): Hanps)keHne npu OTCYTCTBUMM HarpyskM u cTaHOapTHbIX
YCMOBUSX WCMbITaHU Ha BbIXoge (OOTO3/IEKTPUYECKOTO 060pyAoBaHus (POTO3/IEKTPUYECKOTO 3/1EMEHTA,
(hOTO3/1EKTPNYUECKOTO MOAY S, (DOTOSMIEKTPUYECKO LIeNoYKM, POTO3NEKTPUYECKO GaTapen 1 T. 4.).

MpumeyaHne — AN QOTO3/IeKTpUUecKoli 6GaTapeyM 3TO  HanpsbkeHWe pPaBHO  HaMpshKeHU0 Ha  BXoAde
NMOCTOSIHHOTO TOKa MHBEPTOPa/APYroro ycTpoiicTBa Npeo6pa3oBaHns aHEPTUM, K KOTOPOMY OHa NoAK/IoYeHa.

J1IEC 60364-7-712:2017, nyHKT 712.3.13. ¢ n3MeHeHMaMu (gobaBneHo npumevaHue: paBHoe A/ POTO-
3MeKTpPUYeCKor baTapen Hanps>keHWI0 Ha BXOAe MOCTOSAHHOIO TOka WHBEepPTOopa/apyroro ycTpolicTBa npeob-
pasoBaHuA aHeprnmn, K KOTOPOMy OHa NOAK/II0YEHA)

3.15 makcumasibHOe HarnpsbkeHue xosioctoro xopa 1/, ... cym (open-circuit maximum voltage
Ve max): MakcumanbHoe HanpshkeHue XO0M0CTOro xoAa [AaHHOro (DOTO3/IEKTPUYECKOro 060pyAoBaHuA
npu CYW c nonpaBKOli Ha MUHMMa/IbHYIO OXMAAEeMyl0 pabouyto TemnepaTtypy M MakCUMas/lbHO BO3MOXHYHO
3HEpPreTMYECKY0 OCBELLEHHOCTb (4158 AaHHOW MeCTHOCTU, B AaHHbIX YC/I0BUAX 3KCnayatauuu, AN KOTOpbIX
npegHasHayeHo 060pyaOBaHuE).

MpumeyaHna

1 Takoe HanpsbkeHue HasblBatOT MakCUMasibHO BO3MOXHbLIM HarnpsikeHnem AaHHOro poTo3/IEKTPUYECKOro 060pYy-
[oBaHuA. Takoe HanpsbkeHve Ha BXofe (POTO3/1eKTPUYecKor Gatapeun, paBHOE HampsHKEHWIO Ha BXOAe MOCTOSAHHOro Toka
MHBEPTOPa/ApYyroro ycTpoiicTBa NpeobpasoBaHus 3HEPrUn, K KOTOPOMY mnofkntoyeHa hoToaniekTpuyeckas 6aTapes sBNsA-
eTCA MakKCUMa/IbHO BO3MOXHbIM HarnpsbkeHnem noctostHHoro Toka ¢3C.

2 PacueT ., ,npuBeseH B NPUIOXeHNN 8.

3.16 TOK KOPOTKOrO 3aMblkaHWA MPU CTaHAAPTHLIX YCMOBUAX WCNbLITAHUA /. e (short-circuit
current under standard test conditions ,,): TOK KOPOTKOro 3aMblKaHua DOTO3/1IEKTPUYECKOro o6opyao-
BaHNA (POTO3/IEKTPMYECKOrO 3sieMeHTa, (POoTO3/1IeKTpuYeckoro moayss, OTO3MIEKTPUYECKON  LEMOYKN,
hoTO31EKTPUNYUECKOI BaTapeun 1 T.4.) NpU CTaH4APTHbIX YCNOBUSIX UCMbITAHWUIA.

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

3.17 MaKCUMasbHbIi  TOK KOPOTKOrO 3aMblkaHusa /[~ . (short-circuit maximum current

max): MakCcMMasibHbI TOK KOPOTKOTO 3aMblKaH/A DOTO3NEKTPUUYECKOTo 060pyA0BaHuUA.

MpumeyaHne — PacueT / npueseneH B NPUAOXeHUN B.

K |TBX
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(1EC 60364-7-712:2017, nyHKT 712.3.16}

3.18 mMakcumManibHOe AuTeNbHOoe paboyvee HanpskeHue npu MPUMEHEHUW Ha CTOPOHE MNOCTOSH-
Horo Toka ®3C U, p, (maximum continuous operating voltage for PV application U, . ): MakcumanbHoe
HanpshXeHne MOCTOSAHHOIO TOKa, KOTOpoe MOXEeT ObITb A/IMTESIbHO MPUIOKEHO K YCTPOMCTBY 3alinTbl BMAA
Y3UMN, npegHasHayeHHOMY A1 YCTAaHOBKN Ha CTOPOHE NOCTOAHHOro Toka ®3C.

MpumeyaHne — 3HauyeHne aToro napameTpa 6onblue unn pasHo UQQ uax-

MEC 61643-31, nyHkT 3.1.10}

3.19 HOMWHaNIbHBbIA TOK KOPOTKOro 3amblkaHus Y3WUM |, ., (short-circuit current rating of the SPD
Ise pY): MakcuManbHbIA OXuAaeMbli TOK KOPOTKOIO 3aMblKaHWA Ha CTOPOHe MNOCTOSAHHOro Toka ®3C. Ha
KOTOPbI paccumTaHo Y3WIN B codeTaHUU C yKa3aHHbIM pasbeanHUTenem.

MprMeyaHne — 3HaueHvie 3TOro NapaMeTpa 6osiblue NN PaBHo /,

MEC 61643-31, nyHKT 3.1.25}

3.20 pexunm oTKasa «obpbiBa uUenu», OCFM (open-circuit failure mode; OCFM): lNosegeHve npu
HencnpaBHOCTU, MpU KOTOpoMm Y3WUM B onpeAeneHHbIX YC/IOBUAX MNEPEXOAUT B COCTOSIHWE MOCTOSIHHOTO
BbICOKOrO COMpPOTMB/IEHUS NN 06pbIBa Lenu.

MprvmeyaHne — [POMEXYTOUYHOE COCTOSIHME C HU3KUM COMPOTMB/IEHWEM BO3MOXHO B TeYeHWe OrpaHUYeHHOro
BPEMeHMU, NoKa He BYAEeT AOCTUrHYT OKOHYATE IbHbIV PEXUM aBapUiAHOTO COCTOSHUSI.

MEC 61643-31, nyHKT 3.1.40)

3.21 pexumm oTKasza «KOpPOTKOe 3amblkaHue»; SCFM (short-circuit failure mode; SCFM): MNoBeaeHue
npu HemcnpaBHOCTW, Npu KOTopoM Y3WUI B onpeaesieHHbIX YCMOBUAX NepexoanT B COCTOSIHME MOCTOSIHHOrO
HW3KOro CONPOTUBJ/IEHUS UM KOPOTKONO 3aMblKaHWS.

MEC 61643-31, nyHkT 3.1.41}

3.22 HOMUHa/IbHOE  MMMYy/IbCHOe  HanpsbkeHuve t/, (rated impulse voltage U,): 3HaueHue
BbIAEPXNBAEMOrO MMIMY/IbCHOIO HanpshKeHUs, ykKa3aHHOe W3roToBuTesnieM O060pPYAOBaHUS WM €ro 4acTu,
XapakTepuaytollee 3ailaHHY0 CMOCOOHOCTLEroN30ASALNN BbIAEPXKNBATL KPaTKOBPEMEHHbIE NepeHanpsixXeHns.

MpumeyaHus

1 B HacTosilem cTaHgapTe paccMaTpuBaloTCA TOJSIbKO BblAEPXKMBAEMbIe HArMpsHKeHUs Mexay TOKoBedyLumMun
NPOBOAHUKaMM U 3eMnei.

2 L*, U3MepsieTcss UMMy /IbCOM HanpsikeHust ¢ hopMoli BOsTHbI 1.2/50 MKC.

3 B HekOoTOpbIX ApYrux cTaHgapTax ero Takke HasblBatoT L/,

MEC 60664-1:2007, nyHKT 3.9.2. ¢ n3MeHeHneM (fob6aBsieHne NpuMeYaHuii K 3anncu)]
3.23 cyMMapHbIii pa3psgHbIi TOK /To(al (total discharge current /TOISI); TOK. KOTOpPbIA MNpOTEKaeT uyepes
3a3eMNAI0WNI NPOBOAHUK MHOTFOMNO1tocHOro Y3UI BO BpeMs UCMbITaHUS Ha CyMMapHbIi pa3psgHbIiA TOK.

MpumeyaHus

1 LUenb coctouT B TOM. YTOObI y4YeCTb CyMMapHOe BO3ZJeliCTBUE, KOTOPOe BO3HMKAeT, KOraa HeckosibkO BUAOB
3alnTbl MHOronositocHoro Y3UI cpabatbiBaloT 04HOBPEMEHHO.

2 0cobeHHO BaxeH Ans Y3WIM. ucnbITaHHbIX COr/laCHO K/laccy WCMbITaHuii | 1 Mcnonb3yemMbiX A1 ypaBHMBa-

HUSA NOTEHLMA/I0B NpU 3alimuTe OT BO3AECTBUSA MOJTHAN COr/lacHO cepuu ctaHgapToB IEC 62305.

MEC 61643-11:2011. nyHKT 3.1.44. ¢ naMeHeHuaAMU (cnoBa «MNpPoBOAHUK PE mnnu PEN» 3aMeHeHbl Ha
C/10Ba «3a3eM/IAoLWni NPOBOLHUK»)].

MNpumevaHne — Janee B TekcTe BCe 060O3Ha4YeHUs NapamMeTpoB (POTO3/IEKTPUYECKOro 060pyAoBaHUA AaHbl B
BUAe, NpYBEAEHHOM B NpUMeHeHHOM cTaHaapTe IEC 61643-32, Ans cOOTBETCTBUS 0O60O3HAYEHVSIM MapameTpoB B ApPYrux
ctaHgapTax komnsiekca NOCT IEC 61643. MNpuHATbie B (POTOIHEPreTMKe U yCTaHOBJ/IEHHbIE B COOTBETCTBYHOLIMX CTaHAap-
Tax 0603HaYeHNs 1 COKpaLleHVsa NprBeAeHbl B HACTOSALEM pa3gene.

4 CucteMbl 1 060pyaoBaHMe, Nognexaltiue salure

K o6opygosaHnio ®3C 1 ero KOMNoHeHTamM, KOTOPOMY MOXeT NoTpeboBaTbCA 3aluTa, OTHOCATCA:

- VMHBEPTOP, T. €. er0 KOMMOHEHTbI, 06ecneynBatoLLMe I/1EKTPUYECKOE COeAUHEHNE KaK C POTOINEKTPU-
Yyeckoii 6aTtapeeil, Tak N C CUCTEMON 3/1EKTPONUTAHMSA NEPEMEHHOIO TOKa HU3KOrO HamnpshKeHWs;

- hboToanekTpmnyeckaa 6aTtapes;
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. npoBogka (camont ®3C);

. KOMIMOHEHTbI, YCTaHOBJ/IEHHbIE MeXAy NHBEPTOPOM 1 d)OTOI/IEKTPUYECKOI BaTapeeil;

- obopyaoBaHve ona ynpasneHnsa n KoHTponsa d3C.

MNepeHanpsxeHna moryT nospeantb ®3C UM NPUBECTU K ee HencrnpasBHOCTU, NO3TOMYy P3C [OSIKHbI
ObITb 3alUULLEHDI.

OueHKa nNoTpebHOCTM B 3aliMTe U NpaBW/ibHbIA BbIGOP 3aLMUTHBLIX Mep TPebylT OT Mpou3BOAUTENS
MHJOpMaLMn O BblAEPXMBAEMOM HarnpsbkeHUn obopyaosBaHus. Ecnn Takas nMHgopmaumsa oTcyTcTByeT, TO B
KayeCcTBE WCXOAHOI0 MOXET WCMOJIb30BaTbCA 3HAYeHWe HOMUHAILHOTO WMMMY/IbCHOTO HanpsxeHua t/, s
obopypaoBaHus, ykasaHHoro B 9.1.2 n B 1abnuue 2. YacTuyHble TOKM pacTekaHUs MOJIHUM MOTYT Bbl3BaTb He*
KOHTpONMpyemble Npo6ou U Bbi3BaTb BO3ropaHue. Mepbl AN 3aWnTbl OT NepeHanps>keHUss MOryT NMomMoyb
YMEHbLUINTb PUCK BO3ropaHus (CM. ceputo ctaHgapToB IEC 62305).

5 MepeHanpsikeHNs1 B pOTO3MEKTPUUECKNX CUCTEMAX

MepeHanpsikeHnsa B @3C MoryT 6bITb Bbi3eaHbl PAAOM YC0BUi. K HAM OTHOCATCS:

- HeriocpeAcTBeHHble nonagaHus (S1) BO BHELWHIOK cucTteMy MonHuesawmTtbl (CM3) 3paHus vnu
yhapbl MONHUK Bo3ne (S2) 3gaHua n/innu ®3C;

- HenocpeACTBeHHble nonagaHunsa (S3) M HaBefeHHble TOKWM yaapa MonHun (S4). pacnpegenstowmecs
HO 3/1EKTPUNYECKON CeTu;

« nepeHanpshkeHns, co3gaBaemMble  pacrnpefenuTenbHON  CceTbilo, Hanpumep  Bbi3blBaeMble
KOMMYTaLUMOHHbLIMU onepauysimn.

MpumeyaHna
1 S1.S2.S3 un S4 onpepfeneHsl B cepun ctaHgapTos IEC 62305.
2 NepeHanpsikeHns onucaHbl B IEC 60364-4-44.

Mpyn nepektoyYeHnAX Ha CTOPOHE MEPEMEHHOr0 TOKa MOTYT BO3HWKaTb MOBTOPHbIE MepeHanpsXeHus
(Mnkn), co3paBaemMble 3/1€KTPOHHbIM WMHBEPTOPOM WAW APYrMM YCTPOICTBOM Mpeobpa3oBaHus 3Heprun. B
3aBUCMMOCTN OT TEXHOJIOTMN N OCOBEHHOCTEN YyCTpoKcTBa npeobpas3oBaHWs 3HEPrun MOryT notpeboBaTbCcs
ponosiHnTenbHble TpeboBaHWA Npu Bblibope Y3,

TpeboBaHMA 3aWuUTbl NO HACTOSLWEMY CTaHAApTy OCHOBaHbl Ha MpeAnosiokKeHnn O TOM. 4TO kabenwu,
COEAVHSAIOWNE KOMMOHEHTblI MOCTOSAHHOrO Toka ®3C. B A0OCTATOYHON CTeneHW 3alulieHbl OT MPSAMbIX
yAapoB MOJIHMM MyTEM COOTBETCTBYIOLIEN MPOoKNagkn nmbo akpaHMpoBaHuUA (Hanpumep, C MCMo/b30BaHNEM
COOTBETCTBYHOLLEN CUCTEMbI MPOKNaAKN Kabeneii).

6 YcTaHOBKa W pa3melleHne YCTPOMUCTB 3awnTbl OT UMMYJIbCHOrO
nepeHanps>xeHna (Y3WI)

6.1 O6wme cBeneHUA

B cooTtBetcTBMM C IEC 61643-12 1 cepueii ctaHgapToB IEC 62305 BbI6GOp 1 ycTaHoBKa Y3UI gna 3a-
WnTbl P3C 3aBMCUT OT MHOTMX (PaKTOPOB, HO OCHOBHbIMW SAB/IAIOTCA CliefytoLne:

- MJOTHOCTb yAapOB MOJIHMM B 3€MJII0 Ha KBaApaTHbI/ KU10MeTp Ng B roa (Mkm”rog) nnv usokepayHu-
YecKuii ypoBeHb T, (KO/IMYECTBO rpO30BbIX AHEN B rody) B AaHHOM MeCTe PacrosioXeHs;

- XapaKTepuUCTUKN HW3KOBOJIbTHOI 3HEProcncTemMbl (Hanpumep, BO3AyLlUHblE UM MOA3EMHbIE JIMHUN) U
obopyaoBaHMA, KOTOPOe HeO6XOANMO 3aWUTUTb;

- HeobxoAnMMOCTb B 3awmte @IC OT NPAMbIX NonagaHnii MOIHWIA C UCMOIb30BaHUEM BHeLHen CM3.

Ecnu yctaHOBKU 3awumileHbl BHewHe CM3, TpeboBaHusa kK Y3UI 6yayT 3aBUCETD:

- OT Bbl6paHHOro knacca CM3 (CM. yNpOLEeHHbI MeTOA B MpUAoXeHUn A);

- cobnwaeHVss pasgennTesibHOro pacctosHus (s) mexay CM3 n ®3C (n3onmpoBaHHasas CM3) uin ero
Hecob6naeHNA (Hem3onpoBaHHasa CM3).

JononHutenbHble TpeboBaHWA K HapyxHo CM3 u pasgenutesibHOMY pacCTOSHUIO MNpuBEAEHbI B
IEC 62305-3.

[Ona onTmanbHO 3aWwmuTbl UMHBEPTOPa OT MepeHanpsbkeHUn pekoMeHAyeTcs HenocpeacTBeHHoe
nogkntoyeHne Y3UIM n nHeepTopa K 3a3eMASloLWein WnHe (Knemme) mMexay HAMWN.
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Knacc vcnbitanunii Y3UM n MuHuManbHasi niowagb nonepeyHoro ceuyeHnsi CoeAvHUTENbHbIX
NpPOBOAHUKOB BbIGUPAIOT No Tabnuue 1.

Ta6nvua 1 — BbI6op Knacca ucnbitaHus Y3UI v naolaan nonepeyHoro ceueHnsi CoegMHUTEIbHOro NpoBOAHMKA

Knacc ncnbitaHnsa Y3UIM 1 cooTBeTCTBYOLWME NOWaAN NONepeyHoro ceveHns

MecTo yctaHoBKM Y3UI MecTo yctaHoBKM Y3UI

BapwvaHT ycTaHOBKM MecTo yctaHoBKM Y3UT
YctaHoBka Y3UIM ana ®3C 6e3

BHellHell CM3 (cM. 6.2.1) @ @ on@

Y3WIM. ncnbltaHHble
no ksaccy | cornacHo
IEC 61643-11» 16 MMm?2

Y3WM. ncnbitaHHbIe
no knaccy |l cornacHo
IEC 61643-11» 6 MMm?

Y3WIM. ncnbitaHHble
no knaccy Il cornacHo
IEC 61643-31». 6 MM?

Nz
Y3WIM. ncnbeltaHHble
no knaccy Il cornacHo
IEC 61643-11». 6 MMm?

Y3WI. ncnbitaHHble
no knaccy Il cornacHo
IEC 61643-31.6 Mm?

Y3UM. ncnbitaHHble
no knaccy |l cornacHo
IEC 61643-11. 6 mm?

Y3WM. ncnbitaHHble
rno knaccy 1 cornacHo
IEC61643-11. 16 Mm?2

YctaHoBka Y3UI B 34aHnu ¢
BHelwHe CM3 ¢ cobntogeHnem
pasfenuTenbHOro pacCcTosHUA s
(cm. 6.2.2)

Y3WI. ncnbitaHHble
no knaccy | cornacHo
IEC 61643-31,16 MMm?2

Y3UM. ncnbitaHHble
no knaccy 1 cornacHo
IEC 61643-11». 16 MMm?

Y3WIM. ncnbitaHHble
rno knaccy | cornacHo
IEC61643-11. 16 Mm?2

YctaHoBka Y3WI B 3gaHumn ¢
BHewHe CM3 6e3 cobnoaeHns
pasfesiMTerbHOro paccToAHUA s

» MNpun HeobxoaNMOCTH.

MpumeyaHne — MuHManbHble TpeboBaHWA K NIOWAaAN NONEPEYHOro CeYeHUs NPOBOAOB B HEKOTOPbLIX CTpaHax
pasnunyaroTcs. ITU pasnnuus o6 bACHeHbI B npeamncnosum K IEC 62305-3.

Mapkunposka Y3UI no IEC 61643-31 coaepXXnT UHOEKC «PY».

6.2 TpeboBaHMA AN pasHbIX POTOINEKTPUUECKUX CUCTEM

6.2.1 doTO3NEKTPUYECKME CUCTEMbI 6€3 BHeLLHe CM3

[naBHbI
pacnpefenuTenbHbIi Wyt @3 nHBepTop ®3 GaTapesi
eon | @ —® @
) § 144 I j (44 l
y3un @ yaun || ~ yaun yavn
CXX-X-X
rsw CHCTEMa 3830MNBHUA ANAHUA

f — Y3, ncnbitaHHble no knaccy Il cornacHo 1EC $1643-31; 2 — Y3WI. ucnbiTaHHble No knaccy W cornacHo IEC 61643-11; 3 — Y3WU/1,
MCnbITaHHbIe NO Knaccy | v no knaccy |l cornacHo 1EC 61643-11; 4 — Y3W/1, ucnbitaHHble no knaccy Il cornacHo 1EC 61643-31.
3L — rnacHaa 3asemnisowas WwuHa

PucyHok 1 — Pa3smelyeHue Y3UT ansa ®3C ¢ hoTOINEKTPUYECKMMN MOAYISIMU, pa3MeLLeHHbIMY Ha 34aHnun 6e3
BHelwHen CM3
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B uenom, kak nokasaHO Ha pUcyHke 1. fO/KHbI 6bITb YCTaHOBNEHbI ABa Y3 Ha CTOpOHEe NOCTOSIHHOIO
Toka (Toukn 1 n 4) n gea Y3UI Ha CTOpOHe NepeMeHHOro Toka 0THOCUTENIbHO UHBepPTOpa (TOUkK 3 1 2).

MpumedaHne — TlIpyM MCNONb30BaHMM 3KPAHUPOBAHHOIO CWIOBOTO Kabens O/ MOCTOSIHHOrO TOKa MNoAk/toYa-
eMoe K TakoMy Kabesto 060pyi0BaHNE YXe NMeET 3aLLUUTY OT HaBeAEHHbIX NepeHanpsXKeHniA.

Y3WMM B Touke 2 He TpebyeTcs, ecnu:

- pacctosiHuel) mexay Y3WIM B rnaBHOM pacnpefeniutenibHOM LWMTe N MHBEPTOPOM MeHee 10 M, a
nposos PE nposioxeH COBMECTHO C CW/I0BbIMU MPOBOAaMU NepeMeHHOoro Toka (cm. 9.1.3). B aTom crniyyae B
rnaBHOM pacripefesinTesIbHOM LWKUTe B TOUKe 3 yCTaHaB/IMBaKT TOJ/IbKO 04HO Y3UT

unun

* IHBEPTOP W [N1aBHbIli pacnpegenntenbHblli WUT NOLK/IHOYEHbl K O4HOM WWHE 3a3eM/ieHns Kabensamu,
O/IMHA KaXX40oro M3 KOTOpbIX MeHee wan paBHa 0.5 M (Hanprvmep, MHBEPTOP PacnosioXeH BHYTPW [/1aBHOMo
pacnpenesiMTensLHOro WnTa).

Y3WM B Touke 4 He TpebyeTcs, ecnu:

- paccTosiHMe? mexay WHBEePTOPOM W (OTO3/eKTpuyeckoil GaTapeeii MeHee 10 M. a YpPOBEHb
3awmnTtbl (L) Y3WI. yctaHOB/NeHHOro B Touyke 1. MeHee unu paseH 0.8 U* BblaepXuBaemMoro HanpskeHus
¢oTo3anekTpuyeckor 6atapen (cm. 9.2.3)

nnn

. YPOBEHb 3alnThbl (l/p) Y3WM. yctaHOBIeHHOro B Touke 1. meHee nnn paseH 0.5 U* BblaepxmBaemMoro
HanpshkeHuss OTO3IEKTpUYeCcKo 6aTapen, a npoBog PE nponoxeH 6113ko K NpoBOAaM MOCTOAHHOIO TOKa.

6.2.2 ®dOTO3NIeKTpUYecKne CcuUcTembl C BHelwHeldi CM3 ¢ cobniogeHnem  pasfenitesibHoro
pacctosHua ($) (3a uvckwyeHnem  ®IC, 3a3eMfIEHHbIX B HECKOSIbKMX  TO4UKax, TakMx  Kak
POTOINEKTPUYECKNE COSTHEYHbIE 3/IEKTPOCTaHLN)

[aHHoe pelueHVe aBnsgeTca 60ee nNpeanoyTUTe/IbHbIM MO CPaBHEHUIO C TEM. B KOTOPOM pasfenuresibHoe

paCCTOHHI/Ie He CO6ﬂK)p.aeTCF|.
CM3 A

FnaskuLn
PACHPBAGNTANEHLN UIMT D3 nHsepTOp 3 Ba1apen @
Cen _ Iy @ == @ 21 @ s
1 7] | 77 I |
yaun @ vaun || ~ yaun Y3un
(XXX CrCTOMA 3A30MNEHIR NIAHNS
[ pclit]
L 0

1 — Y3WN. ncnbitaHHoe ne knaccy Il cornacHo 1EC 61643-31. 2 — Y3UI. ucnsitaHHoe no knaccy |l cornacHo 1EC 61643-11; 3 — Y3WUI.
ucnbiTaHHOe No knaccy | cornacHo IEC 61643-11; 4 — Y3WIM. ucnbitaHHoe no knaccy |l cornacHo IEC 61643-31. S — blO/THNENPUEBIHUK
CM3. 6 — ToxooToog CM3. N3LU — TnaaHas 3azeMnsioLLas WwuHa

PucyHok 2 — Pa3melyeHure Y3UM ansa ®3C ycTaHOBKU C BHelwHelh CM3 ¢ co61toaeHneM pasaeimtenlbHOro paccTosiHus

®)

Mepbl N0 YMEHbLUEHUIO pas3fennTeNlbHOr0 PaccTosiHvs (S) (Hanpumep, MHOTOUYUC/IEHHbIE TOKOOTBOAbI
WM TOKOOTBOAbl. 06 beAVHEHHbIE B CETUATYH CTPYKTYPY) UM UCMOSIb30BaHWe BHeLWHe CM3, n3oimpoBaHHOM

MimeeTcsa B BUAY paccTosiHWE BAO/b 3/IEKTPUYECKOrO Kabesisl, MPOJSIOXXEHHOIro MeXay Toukammn 2 u 3.

2> /imeeTcs B BUAY PacCTOsiHME BAO/b 3N1EKTPUYECKOTO Kabesi, MPOsIoXeHHOro Mexay NMHBEPTOPOM 1 DOTO3/1ekK-
Tpu4yeckoi 6atapeeii.
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OT 3aWmLaemMoro CTpoeHnsa (Npu 3aToM POTOINEKTPUYECKNE MOAYN U. BO3MOXHO, ApYyrne KOMMoHeHTbl ®3C
YCTaHOB/IEHbI HA TakOM CTPOEHUU WN UHTErPUPOBaHbl B €ro KOHCTPYKUWUWM), ABASAIOTCA NpeanoyvtutesibHee
Tex Mep. KOTopble ornpeaesieHbl B 6.2.3.

BHewHoo CM3, M30/IMPOBAHHYIO OT 3alinLAeMOro CTPOEHUS, MOXHO MNPUMEHUTb WCKIHUYUTENTBHO
B6/11M31 ®3IC (Kak YaCTUYHO U30/IMPOBaHHY0 CM3).

8 Lesiom, Kak rnokasaHo Ha pPUCyHKe 2. fo/IXHbl ObITb yCTaHOB/EHbI ABa Y3WI Ha CTOpOHe NOCTOSIHHOIO
Toka (Toukn 1 n 4) n gBa Y3UI Ha CTOpOHE NEPEMEHHOIO TOKa OTHOCUTENIbHO MHBEPTOpPA (TOUkM 3 1 2).

Y3WI B Touke 2 He TpebyeTcs, ecnu:

» paccTosiHnell mexay Y3UI B rnaBHOM pacnpefenntesnibHOM LWuTe U MHBEPTOPOM MeHee 10 M. a Hanpsi-
XEHNEM. HaBe[EeHHbIM OT MPOTEKaloWero B TOKOOTBOAE TOKa MOJIHUU, MOXHO npeHebpeyb (cMm. |IEC 62305*4)

unu

* VHBEPTOP W [/1aBHbIA pacrnpefesiutesibHblii  WWUT MNOAKIHOYEHbI K OAHOW LUMHE 3a3eMsIeHus
Kabensamu, AnnHa KOTopbIX MeHee unn paBHa 0.5 M (Hanpumep, MHBEPTOP PacrosioXeH BHYTPU [/1aBHOrO
pacnpenesiMTenbHOro WmTa).

Y3WI B Touke 4 He TpebyeTcs, ecnu:

e paccTosiHMe?! mexay WHBEPTOPOM U (OOTO3/IEKTPUYECKOW 6aTapeeii MeHee 10 M, a YpPOBEHb
3awnTbl (t/p) Y3WM. ycTtaHoBMIeHHOro B To4yke 1. mMeHee wunu paBeH 0.8 BblAepPXKMBAeMOro HanpsXXeHus
hoToanekTpunueckoii batapeun (cm. 9.2.3)

nnu

- YPOBEHb 3alWuTbl (Up) Y3WI, ycTtaHOB/ieHHOro B To4dke 1. mMeHee mau paseH 0.5 BblaepXXnBaemoro
HanpshkeHns oTO3/IEKTPUYECKO BaTapeun, a NpoBoAgHNK PE NpoaioXeH 6/M3K0 K MPOBOAHMKAM MOCTOSIHHOIO
TOKa.

6.2.3 dOoTO3MIeKTPUYECKME CUCTEMbI C BHewHerr CM3 6e3 cobnogeHnsa  pasgenuresibHoro
pacctosHusa ($) (Bk/IOYas CUCTEMbI, 3a3eM/IeHHble B HECKO/IbKMX TOYKax), TakMe Kak (IOTO3/EKTPU-
YeCKMe COJIHEYHbIE 3NEKTPOCTaHLMN)

Mnagsmiid
PACNDERLNUTENLHBIA WNT D3 unsepTop ®3 Garapen @
con @ —| © | ©® .
1 7| ] 7 I
y3un @ vaun || ~ yaun yaun
—Eooee— BEs— o
[cgd * o] CHCTEME 33IEIANGHUA JGIHNA
3w

-L \

f— Y3WM. ucnbitaHHoe No knaccy | cornacHo tEC 61643-31; 2 — Y3UM, ncneitaHHoe no knaccy | cornacHo tEC 61643-11
(cm nckntoyverne Huxe}. 3 — Y3UI. ucnbitaHHoe no knaccy | cornacHo IEC 61643*11; 4 — Y3U, ncnblTaHHOEe MO kiiaccy | cornacHo
IEC 61643-31; 5— mosiHnenprueMHNKCM3, 6—e TokooTecq CM3: E — npucoeguHeHve ans ypaBH1BaHUSA noTeHunanos (6a3 cobniogeHns
pa3gennTenibHOro paccTosiHUs m HemsonupoBaHHasa CM3); M3LU — rnaBHas 3a3emsiowas LWuHa

PucyHok 3 — Pa3smelueHuve Y3UM ana ®3C ¢ BHelHeli CM3 6e3 cobt04eHUs pasaeiMTesibHoro pacctosHms (s)

VimeeTcs B BMAY paccTosiHMe BAO/b 3/1EKTPUYECKOro Kabens, MpPOJSIOKEHHOro mexay Todkamn Y3UM un
MHBEPTOPOM.

2> imeeTcs B BUAY pPaccTosiHue BAOJIb 3/1eKTPUYECKOrO Kabesns, MPOSIOXKEHHOIo MexAy WHBEPTOPOM K (DOTO3s1ek-
Tpu4yeckoi b6aTapeeii.
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Mpu 3awmTte c ncrnosibzoBaHvem Y3UIM ApyrMM KOMMOHEHTaM YCTaHOBKMW, MOAK/HOYEHHbIM K OAHUM W
TeM Xe LW1HaMm, MoryT TpeboBaTtbcs Y3UI, ncnbitaHHble No kiaccy .

B paHHOM KOHMrypaLumm NnpoBOAHVKN NMePEMEHHONO U MOCTOSIHHOIO TOKOB AeNCTBYIOT Kak napasiesibHble
MPOBOAHVIKM A8 NPOBOAHUKOB ypaBHUBaHUSA NOoTeHUManoB. Ha pucyHke A.1 n B Tabnuue A.l. a Takke B Ta-
onvue A.2 (NpunoxeHne A) faHa AoNOJSIHUTEIbHasA MHOPMaLVs OTHOCUTETIbHO BblGopa Y3UI.

B Toukax 1. 2. 3 n 4 Tpebytotca Y3UIM, ncnbitaHHble No knaccy . Y3UIM B Toukax 1 n 2 yctaHaBnvMBarT
MakCUMasibHO 6/IM3KO K MHBEPTOPY, KakK NnokasaHo Ha pucyHke 3. Y3UI B Touke 4 ycTaHaBMBalOT MakCUMasb-
HO 6/1M3KO0 K (hoToanekTprnyeckoi 6atapee.

B uenom. Y3UM B Toukax 2 1 3 cnenyet ycTaHaBMBaTb 06A3aTe/lbHO, 3a UCK/THOYEHVEM CUTYaLMiA, Korga
VIHBEPTOP W rMaBHbIA pacnpegenuTesibHbI WUT MNOAKAKYEHbl K O4HOW LUVHE 3a3eMJ/IeHMs kabensamu, OsinHa
KOTOPbIX MeHee uan paBHa 0.5 M (Hanpumep, NHBEPTOP PacnosioXeH BHYTPU FNaBHOrO pacnpeaesnTenlbHOro
wuTa). B Takmx cnyydasax yctaHoBka Y3UI B Touke 2 He o6A3aTesibHa.

6.2.4 Llenn cBA3n 1 curHannsaumnm ooTo3IeEKTPUYECKUX CUCTEM

Ecnu gna cunoebix Lenen Tpebytotcs Y3UIM. To criegyeT paccMOTpPeTb HEOGXOANMOCTb MX YCTaHOBKU B
Lensx TeNeKoMMyHuKaumm n curHanmsaunun. Ha pucyHke C.1 (npunoxeHne C) npyBegeH npumep.

7 YpaBHUBaHVe NoTeHUManoB

CuctemMbl 3a3emsieHMst U 3aWuTHble MNpoBOAHUKM B PIC  A0/MKHbI  OTBevaTb TpeboBaHMSAMMU
IEC 60364-7-712. 8 HacTOALLEM cTaHAapTe NpeAcTaB/ieHa AONOIHUTE TbHAA UHopMaLns.

MuHnManbHasa nnaowanb MNornepeyHoro CeyeHus MNPOBOAHMKOB YpaBHUBAHUA MOTEHLUMANIOB [0JDKHA
oTBeyaTb TpeboBaHuaM IEC 60364-5-54. IEC 61643-12 n IEC 62305-3.

Ecnu npoBOAHMKM ypaBHUBaHUA NOTEHLMANIOB pacCMaTpmBaloTCs Kak TOKOOTBOAbI, OHU AOJ/DKHbI ObITb
M3roToB/IEHbI U3 MEAW C MUHUMAasILHOM NsowaAbio NonepeyHoro cedeHnss 50 MM2 AN MMETb aHasIoMMYHbIe
XapaKTepucTUKu.

Ecnv npoBOAHUKM ypaBHMBaHUSA NOTEHLMAIOB NPONYCKalT YaCTUYHbIA TOK MOJSTHUU, OHU AOJ/DKHbI ObITb
M3roTOB/IEHbI U3 MEAV C MUHUMAaSILHOM Mowanbio NONepeyHoro ceyeHnss 16 MM2 Mam MMEeTb aHasIoTUYHbIe
XapaKTepUCTUKWN.

Ecnu npoBOAHUKM YypaBHMBaHUA MNOTEHLMA/IOB MPOMNYCKalT TO/IbKO HaBEAEHHbIN TOK MOJIHUW, OHWU
[O/MKHbI O6bITb U3FOTOBJ/IEHbI N3 MEAN C MUHUMa/IbLHOW MAOWaAbi NMONEpPeyYHOro cevyeHnss 6 MM? Uanm NMEeTb
aHa/I0rnyHble XapakTepUCTUKN.

CoeavHUTe /IbHbIE MNPOBOAHUKW, COEAVHSIIOWME TOKOMPOBOAAWME YacTU C 3a3eM/ISAIOWENA LUMHON,
OO/MKHbI MMETb MUHMMa/IbHYO MNJiowaib MOMepeyvyHoro ceyeHns 6 mMm2 ans megu Uanm UMeTb aHasIoTMyHbIe
XapaKTepUCTUKWN.

B cnyvae, ecnin ®3C He nogkntoyeHa Kk CM3, MMHMMasIbHasA naowaab nonepeyHoro cevYeHns coegunHun-
Te/IbHbIX MPOBOAHMKOB, COEAVHAIOWNX pasHble 3a3eMAlolmne WnNHbL, N NPOBOAHNKOB, COEAUHAIOWNX LWNHbI
C CMCTEMOI4 3a3eM/1IEHMS, [O/DKHA COCTaB/MATL 6 MM2 A/19 MeAy UM UMETb aHa/I0TMYHbIe XapakKTepPUCTUKM.

MpumeyaHne — MuHMMaNbHblIE Tpeb6oBaHMA K MN/IOWAAN MOMNEPeYHOro CeyeHuMs NPOBOAOB B HEKOTOPbIX
CTpaHax pas/imyaroTcs. TW pas3inums o6 bsCHeHbI B npeaucnosumn K (EC 62305-3.

KOMMOHEHTbI, B KOTOPbIX 6yAeT NpoTeKkaTb 3HaYUMNTENbHbIA YACTUYHbIA TOK MOJTHUW, OO/MKHbI OTBeYaTb
TpeboBaHMAM cepun ctaHgapToB IEC 62561.

Ecnu ®3C 3awmuieHa CM3, HYXHO cO6/1104aTb MUHUMa/ILHOE pasferiuTesibHOe paccTosiHve (a) Mex-
ay CM3 u mMeTannokoHCTpyKumammn ®3C BO usbexaHve NpoTeKkaHWsa YaCcTUUHbIX TOKOB MOJSIHUWM 4epe3 3Tu
KOHCTPYyKUnKn. Ha pucyHke C.2 (npunoxeHune C) npusegeH npumep. CeyeHns BCceX NPOBOAHUKOB YpaBHUBaHUA
NOTEHLUNANOB A0/IKHbI OblTb 6 MM2, 32 UCK/IFOYEHNEM TOrO, KOTOPbIA NokasaH Ha pucyHke C.2 (npunoxeHue C),
A1 NPOBOAHMKOB 3a3emieHnsa Y3UM. ncnbitTaHHbIX Mo Knacecy 1, B r1aBHOM pacrnpefennres/isHOM WwuTe.

Korga cotoanektpuyeckas 6arapes 3awmiuieHa CM3, HO pasgenuTtesibHoe paccTosiHue (S) CobncTu
HEBO3MOXHO, 0b6ecneynBaloT HeNocpeACTBEHHOE COeAMHeEHVE Mexay BHelwHeli CM3 1 MeTa/lNIOKOHCTPYKLUM-
el hoToaNnekTpnyeckon batapen. laHHOe coeAnHEHNE A0/MKHO BbIAEPXMBATb YaCTUYHbIM TOK MO/HUN. B 3TOM
c/lyyae MUHUMasIbHasa nnowanb NnornepeyHoro cevyeHUs NPOBOAHWKOB YpaBHUBaHWA NnoTeHumana AoJ/HKHa co-
OTBETCTBOBaTb pucyHky C.3 (npunoxeHue C) u TpeboBaHusaM IEC 60364-5-54. IEC 61643-12 n IEC 62305-3.
CeueHus1 Bcex NPOBOAHUKOB ypaBHMBaHWS NOTEHLNAIOB A0/KHbI COCTaBSATL 16 MM?, 3a UCK/IHOYEHMEM TOrO,
KOTOPbI NCMONb3YETCA A1A 3a3eM/IEHNA NHBEPTOPA, Kak NnokasaHo Ha pucyHke C.3 (npunoxeHwne C).
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8 TpeboBaHusi No yctaHoBke Y3UI B (POTO3MEKTPUYECKMX CUCTEMAX

YctaHoBKa Y3WI Ha CTOpOHe MNOCTOAHHOINO N nepemMeHHoro TokoB ®3C He obGs3aTesibHa, ecnivm no
pe3ynibTaTtamM OLLEHKN pUCKa He MoKa3aHo NHOe.

Ona kpynHbix ®3C 06bIYHO npuMeHsT IEC 62305-2. Ans meHee KpynHbiXx ®IC MOryT NpuUMeHSATb
Apyrve MeToAbl OUEHKM PUCKOB, Hanpumep onucaHHble B IEC 61643-12. IEC 60364-4-44:2015 (pa3gen 443)
ans Y3WI Ha ctopoHe nepeMmeHHoro toka un IEC 60364-7-712 — ana Y3UI Ha CTOpOHe NOCTOSAHHOIO TOKa.

Korga Y3WIM yctaHoBNeHbl Ans 3awmtbl @3C. Heob6xoAMMO Takke obecneynTb 3awuTy No6bIX uenen
TeNneKoMMYHUKaumm n CUrHasmsaunm, Kotopble BxogaT B #3C.

Y3WIM gonxHbl COOTBETCTBOBATL:

- IEC 61643-11 — pgnsa ycTpoOCTB 3awuTbl OT WMMY/AbCHbIX MNEepeHanpsHKeHU, MOAKMOUYEHHbIX K
HM3KOBOJIbTHbIM 3HEProcncTeMam NepemMeHHoro Toka,;
- IEC 61643-31 — p/is yCTPOWCTB 3aluTbl OT MMMY/IbCHbIX MepeHanpshKeHWi, ycTaHaB/IMBAaEMbIX K

(POTO3NEKTPNYECKMM CUCTEMAM;

- IEC 61643-21 — anst yCTPOWUCTB 3alWunTbl OT MMMY/IbCHbIX MepeHanpsiXeHnin, NOAKIKYEHHbIX K JIMHUSM
TeNIeKOMMYHUKaLMA U CUTHaNTN3aLnm.

JononHutenbHo npu Bbli6ope U ycTaHoBke Y3WI Heobxogmmo cob6aiogaTb MpaBuia YCTaHOBKW,
onpeaesieHHbIe;

- B IEC 60364-5-53:2015 (pa3gen 534). IEC 61643-12 n IEC 62305-4 — Ans 3awmTbl 3HEProcucTem
rnepemMeHHOro ToKa;

- IEC 61643-22 nnn IEC 62305-4 — A4 3aWmTbl CUCTEM YNPaB/IeHUA N CBA3N.

9 Bbl60p 1 ycTaHOBKa Y31 B POTO3IEKTPUUYECKUX CUCTEMAX

9.1 Bbl6op Y3W/1, ycTaHaBNMBaeMbIX Ha CTOPOHe rnepemeHHoro Toka (AC)

9.1.1 O6wwne ceeaeHUS

Mpu BbIGOpe M yctaHoBke Y3WIM ans 3awWmnTbl CTOPOHbI MepeMeHHOro Toka ®3C pyKoBOACTBYHOTCA
npasunamn |IEC 60364-5-53:2015 (pa3gen 534), IEC 61643-12 n IEC 62305-4. B HacToswem craHpapTe
YUNTBIBAIOTCA TONIbKO HEKOTOPbIE KOHKPETHbIE AeTa/n 3alWmTbl 060pyA0BaHNSA Ha CTOPOHE NepeMeHHOro Toka
»3C.

MprvMeyaHne — HanpskeHWs Mexay MpPOBOAHWKAMU MEPEMEHHOTO TOKA W 3eMAM 3aBUCAT OT TEXHOOrMK
MHBEPTOpa U He Bcerga NpeacTaBfsitoT CO6Ol YMCTO CUHycOMAasbHbIE MepeMeHHble HanpsbkeHus. Mpu BbiGope Y3UN
ONs1 CTOPOHbI MEPEMEHHOIO TOKa HYXHO YUWTbIBATb WCKaXEHWE BOJIHbl HAamNpshKeHWsl, HanpuMep, €c/iv OXUAATCS
3HaUUTENbHbIE JIVKN.

9.1.2 Bbi6op Y3/ ¢ y4eTOM HOMUHA/TILHOTO PaspAAHOro ToKa /; ¥ UMMYJ/IbCHOMO TOKa /imp

MUHUMaTbHBIA HOMUHANIBHBIA Pa3pAHLIA TOK /, AO/MKEH ObiTb 5 KA 8/20 AnA KaxAoro Buaa 3aluThbl
Y3WIM. knacca ucnbiTaHuii 1. Bonee BbICOKMIA NOKa3aTeNlb MOXeT obecneunTtb 60s1ee NPOAO/IHKUTENbHbIN CPOK
cnyxobl Y3UM.

Ecnn B Touke coeAvHeHUs Mexay (DOTOSMNEKTPUYECKOW YCTaHOBKOM M CeTbio O6LLero nosib3oBaHus
(06bIYHO B rNaBHOM pacrnpegenutesibHoM wute) Tpebyetca Y3UIM knacca uvcnbiTaHuii 1. ato Y3UIM gomx-
HO VMETb MWHUMasIbHbIA WMMYNbCHbIA TOK / B CcOOTBeTCTBUM C TpeboBaHusamu |IEC 60364-5-53:2015
(pa3pen 534) n IEC 61634-12.

[Onsa gaHHbIX YCTaHOBOK MOTyT TpeboBaTbCsl 60/1ee BbICOKME 3HaYeHUs /[ p. onpegeneHHble B IEC 62305.
YNpOLLEHHbIA NoAX04 K ONpefesieHNt0 3HaYeHUs B 3aBUCMMOCTWM OT PUCKa MO YPOBHIO 3aliuTbl OT MOJIHWIA
(Y3M) npuBegeH B IEC 61643-12.

9.1.3 BbI6op Y3WJ1 ¢ y4HeTOM YPOBHS HAMpPsHXXeHUs 3almnTbl U,

YTtobbl BbI6bpath Y3UIM C nogxoAswMm YPOBHEM HarnpsHXeHWs 3aluTbl, HEO6XOoAMMO onpenennTb
HOMWHa/IbHOE MMMY/IbCHOE HarpshkeHne 060pyA0BaHUA HEro ypOBeHb YCTOWUYMBOCTU K3/1EKTPOMAarHUTHLIM
rnomexam, kak onpegesnieHo B IEC 61000-4-5:

- ANs NVHWIA 3M1eKTponepesayn u COOTBETCTBYIOLEro 060pyAoBaHus noakntodyeHns — no IEC 61000-4-5.
IEC 60364-4-44:2015 (pa3gen 443) v IEC 60664-1;

- 4N NUHWIA CUTHaNM3aumMn U COOTBETCTBYIOLEro o6opyaoBaHus nogkntoveHna — no IEC 61000-4-5.
ITU-T K.20 n ITU-TK.21.

Ana ob6ecneveHns ahHEKTMBHONM 3aliMTbl 060PYA0BAHUS YPOBEHb HanpshkeHus 3awmTbl Ug AO/KeH
ObITb HWXKe, YeM HOMWHa/IbHOE MWMMNYJ/IbCHOE HarpskeHne 3awmwaemoro obopygosaHus. Kak npasuno,
creflyeT nogaepXuBaTb 3anac nPovYHocTn He MeHee 20 % mMexAy HOMWHaIbHbIM UMMY/IbCHBLIM HamnpsiXeHnem

|rnp
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060pyZlI0BaHUA N YPOBHEM HaMPsHXKeHUs 3aluThbl l/p £ 0.8. kpatHbiMm U, (cMm. IEC 61643*12 n IEC 62305*4).
BO3MOXHbIe UCK/TOYEHUsT onucaHbl BIEC 60384-5*53:2015, pa3gen 534. Ecnv He yka3aHO WHOe, [OMYyCTUMOM
Kareropueii nepeHanpshkeHuUss siBnsieTca kateropus |l. MakcumanbHOe 3HayeHMe MMMYJ/IbCHOMo HarnpshkeHus,
KOoTopoe (Kak OXuaaeTcs) MOXeT AOCTUrHyTb o06opyaoBaHusi, coctaBnset 2.5 kB agna cuctem 230/400 B
nepeMeHHoro Toka. O6bl4HO AO/19 O6GecreyeHUss 3TOr0 YC/ioBUS TpebyeTcs CxXema 3awuTbl C HECKOJIbKUMU
ckoopavHupoBaHHbiMK Y3UM. TMpoussogutenn Y3UIM mMoryT npefocTtasB/iiTb HEO6XOAMMYH VHGOpMaLmio
ON51 TakOW KoopauHauun.

9.1.4 YcraHoBka Y3WI1 Ha CTOpOHE NepemMeHHOro Toka

Y3UM #0/MmKHO OblTb YCTAHOB/IEHO MakCMMasibHO 6/1M3KO K BBOAY B 3/1EKTPMYECKYHO YCTaHOBKY, Harnpu-
Mep B TOYKe NnogkntoyeHns ®3C K anektpoceTn (CM. pUCyHok 4). Ecnv gniHa nNpokniagki NPpoBOAHUKOB Mexay
naHHbIM Y3UIM n nHBeptopoMm (pacctosiHne E) paBHa wunu 6oniee 10 M. pekomeHAyeTcs obecrnednTb 3almTy
MHBepTOopa [0MN0/HUTENBbHBLIM Y3UI, pacrnosioxeHHbIM pAAOM C TakuM MHBEPTOPOM (CM. PUCYHOK 5). Takxke
npoBoAHUK PE fos/mkeH 6bITb NPOJIOXEH BO3/1€ NPOBOAHUKOB NEPEMEHHOIO TOKa.

Ez10m -
- LII
D
L,1
y3aun

Li+ty+Llys50cm

E — paccTosiHue Mexay BBOAOM B CUCTEMY U UHBEPTOPOM; Lj* L3—amnHa coeAMHUTENBHOTO Kabensi; O — HapyXHbIi pasbeguHuTenb
y3un

PucyHok 4 — YctaHoBka Y3UI Ha CTOpOHe nNepeMeHHOro Toka ¢ MaslbiM PacCTOsAHMEM MeXAy BBOLOM B YCTaHOBKY
1 nusepTopom (E < 10 m)

MpumeyaHne — B onucaHHoM B 6.2.3 ciyyae BTopoe Y3UI ansa nHeeptopa ABnseTcs o6a3arerbHbIM.

Ecnu obwan annHa npoBOAHNKOB COrNacHO PUCYHKY 4 U pUCYHKY 5 npeBbiwaeT 0.5 M. MOryT NpUMeHATbLCA
TpeboBaHus, onpegeneHHble B IEC 60364*5*53:2015. nognyHKT 534.4.8.
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Ez10n -~

Cdd

L,I
D 4]
y3un yan
1000 E 909060
L+ +L,3250¢cm R sasounoen
E — paccTosiH1e Mexay BBOAOM B CUCTEMY W MHBEPTOPOM: — ANMHA COEAVHUTENBHOTO Kabens. O — HapyXXHbIi pasbeanHUTeNb

y3urn

PucyHok 5 — YcTtaHoBka Y3WIM Ha cCTOpOHEe NepeMeHHOro Toka ¢ 60/1bLUMM pacCTOSAHUEM MexXay BBOAOM B
YCTaHOBKY nHBepTOpoM (E 2 10 m)

9.2 Bbi60p Y3UI, ycTaHaBAMBaeMbIX Ha CTOPOHe NOCTOSAHHOro Toka (DC)

9.2.1 O6Lwme NoNOXeHUsA

Bbi6op n yctaHoBky Y3WUM ana 3awuTbl CTOPOHbI MOCTOSHHOrO Toka ®3C cnepyeT BbIMOJHATH B
cooTBeTCcTBUM C IEC 60364-7*712. B HacTosiLweM cTaHAapTe npeactaBiieHa oMo/ IHUTEeTIbHasA Hopmayums.

BBnay 0CcO6eHHOCTEN BbIXOAHbIX XapakTePUCTUK (POTO3/IEKTPMYECKOro 060pyA0BaHUA Ha CTOPOHE Mo-
CTOsIHHOro Toka ®3C yctaHaBnusBatoT To/IbKO Y3UIM. creuvasibHO npegHasHayeHHble A1 Takoro npumeHe-
HUA. 3T Y3UIN gomkHbl oTBeYyaTb TpeboBaHuam (EC 61643-31.

9.2.2 BbI6op Y3WJ1 € y4eTOM HOMUHa/ILHOTO PaspALHOro Toka /; 1 UMMY/IbCHOro TOKa /lTp

MWH/MaNbHbLIA HOMUHabHbLIN pPaspAAHbIA TOK /| A0/KeH cocTaBiiAaTb 5 KA 6/20 ana kaxgoro suja
3awmTbl Y3UN kniacca ucnbitaHuii Il. Bosiee BbICOKOE 3Ha4YeHVe MOXeT o0becrneunTb 60si1ee NPOAO/IHKUTENBHBIN
CPOK CnyX6bl Y3UI.

Bbi6op MMnynbcHOro Toka ansa Y3WIM knacca ucnbiTaHuii | cnepgyeT nNpoBoAUTbL B COOTBETCTBUU C
npunoxeHnem A. ECnv gaHHbIX 418 NPUMEHEHUS MPUIOXKEHNS A HELOCTATOYHO, TO MUHUMASIbHbI UMY bC-
HbIli TOK [O/DKEH COCTaBnATb 12,5 KA AN KaxAoro BMaa 3aluTbl MPU YPOBHE 3aliUTbl OT MOsHUK (Y3M)
II/IV B cooTBeTCcTBUM C IEC 60364-7-712.

9.2.3 BbI6op I/, Y3WM, ycTaHaB/IMBaeMbIX Ha CTOPOHE NOCTOAHHOrO Toka (DC)

MakcumanbHoe panuTenbHoe pa6odee HanpsbkeHue U, o, ONA BCex BUAOB 3auinTbl Y3WUJ1 (¢/-, #
3eMna 1 -/3eMNs) JO/MKHO ObITh Bblle WM PaBHO MaKCUMa/IbHOMY HampsKeHWIO XO/10CTOro xopa t/.. yax
hOTO3N1EKTPUYECKON BaTapen B YC/0BUAX 3KCN/yaTauuun, Ans KOTOpoi npefHasHadeHa ®IC (ooNoOnHUTE Nb-
Has MHhopMaLuusa AaHa B nNpunoxeHuu B).

MprvmMeyaHve — dopma ornbaroleli HanpsHKeHUs Mexay MNPOBOAHMKAMM JIOCTOSIIOIOIO TOKa U 3eMfeil 3aBuUCUT
OT TEXHOJ/IOrMKU MHBEpTOpa M He Bcerfa ABNsieTcsi paBHOMEPHOW Mo MOCTOSIHHOMY TOKy. MNpu BblGope Y3UI Ha cTopoHe
NMOCTOSIHHOIO TOKa CMeAyeT yUUTbIBaTb My/bCaluio NOCTOSAHHOTO TOKa.

9.2.4 BbI60p Y3UI ¢ y4eTOM YPOBHSA HanpshKeHWs 3alinThbl l/p

[na onpepgeneHns Heo6XoAMMOro YPOBHS 3alUTbl HY)XXHO ONpefesiMTb HOMWHa/IbHOE WMIYJ/IbCHOE
HanpsbkeHune L/, 060pyA0BaHNs UMM yPOBeHb YCTORUNBOCTM 060pyaoBaHus (cM. IEC 61000-4-5) Ha:

* cunosbIx kKnemmax no |IEC 60664*1 n IEC 61000-4-5.

- CUTHa/1bHbIX N TENIEKOMMYHUKaLMOHHbIX noptax no IEC 61000-4-5. ITU-T K.20 n ITU-T K.21.

Ansi obecneyeHnsi achPpeKTUBHOM 3alnTbl 060PYA0BaHNS YPOBEHb HamnpskeHUs 3awmTbl 1/, [O/MKeH
ObITb HWWKE HOMMWHaJIbHOrO MMMY/bLCHOrO HanpsbkeHust U* obopypoBaHus, nognexauwero sawmrte. B yenom
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[O/mKeH ObITb o6ecneyeH 3anac NPOYHOCTU MUHUMYM 20 % MeXAy HOMWHA/IbHbIM MMMY/IbCHBLIM Hanpsxe-
Hnem obopyaoBaHus U Up s 0.8t/, (cm. IEC 62305-4). K Tomy e. NpoBOoAHVUK PE Ao/mkeH 6bITb MPOIOXKEH
BO3/1e NPOBOAHUKOB MOCTOSAHHOIO TOKa. Ecnn pgononHutenbHas MHpopmaums oTCyTCTBYET, HOMUHa/IbHOE
MMNYJIbCHOE HanpshkeHne U* ans obopynoBaHna MOXHO BblopaTth B Tabnvue 2.

Onsa ueneii ¢ Y3WUM. cocTosawmx u3 coyeTaHuss ogHonosntocHbix Y3UM (A.B.C...X.Y.Z, kaKk noka3aHO
Ha pUCYHKax 7 n 8) uam MHOronostCHbIX Y3UI. B KOTOPbIX He BCE BO3MOXHble BUAbI 3aWnTbl 3asiBfieHbl
N3roToBUTESNIEM, YPOBEHb HAaMNpPshXKeHUs 3alnTbl oTAesNbHbIX Y3UIM HeobxoguMmo [06aBUTh A9 NOSyYeHUs
06LLero ypoBeHs HanpshKeHUA 3almTbl.

Tabnuua 2 — HoMuHasIbHOE UMMYJIbCHOE HanpskeHve L/, Ana o6opyaoBaHmsa mexay hoToasieKTpuyeckol 6atapeeli
1 MHBEPTOPOM (Korga oTcyTCTBYeT Apyras nHgopmarms)

B Mogaynb knacca B.e< Apyroe Mopynn knacca éo*lﬂ Apyroe .
- NHaeptop'* 6o oBAHME™ obopygoBaHue ¢ JaoHOW>"yCUIeHHOM
OCHOBHas nonNaMn pyAa nsonsLMei
100 800 800 1500
1 1 2500 (MUHMasb- 1 5
50 500 Hoe TpeboBaHue) 500 500
300 2500 2500 4000
424 4000 2500 (MuHmmans- 4000 4000
HOe TpeboBaHue)
600 4000 4000 6000
800 5000 4000 5000 6000
849 6000 6000 8000
1000 6000 6000 6000 8000
15008 8000 8000 8000 12000

Bce HOMUHasIbHble MMNYNbCHbIE HaNpPsAXXeHNA COOTBETCTBYHOT KaTeropumun nepeHanps>xeHns 1.

a> |EC 61730-2:2004, ocHoBHasi nzonsuus (tabnuua 8).

b> |[EC 62109-1:2010. nognyHkKT 7.3.7.1.2. nepeyncneHme b).

¢> U* no IEC 60664-1:2007.

d* B cooTBeTCcTBMM C |IEC 61730-2:2004 fonycKaeTcst NMMHeliHast UHTepnonsuus, Kotopas Gbisia NPUMeHeHa K
HacToswen Tabnvue a5t SCHOCTU.

°) PekomeHAOBaHHbIe 3HaYeHNS, OCHOBaHHbIe Ha K 1EC 60664-2-1:2011. npunoxeHue D.

[BoiHaa\ycuneHsas U301aumUsa ABISETCA 3alUUTHbIM CPeACTBOM, NO3TOMY YPOBHW HanpsxeHns 3awmtbl Y3UI He
[O/MKHBI NPEBbIWaTb HOMUHA/TBHOE MMIMYIbCHOE HanpshkeHe 6a30BOW N30MALMU, yKa3aHHOM B rpadax 2—4 HacTos-
wen Tabnuupl.

9* lononHUTeIbHas MHopMauusa no knaccy A u knaccy B gaHa B IEC 61730:2004.

K kabensim, nognexatyum sawute oT NPsMbIX NonagaHuii, OTHOCATCS:
- Kabenu cUI0BOIA Lieny NOCTOSIHHOFO TOKa, UAyLiMe OT (DOTO3/1IeKTPUUECKO 6aTapen K UHBEPTOpY;
- kabenu nepefayn CUrHasI0B, KOTOPbIE COEAVHAIOT AAaTUUKU C 06OPYA0BaHUEM yNpaB/ieHusl, U ka6enu

nepegadn gaHHbIX, ngyune ot exoga B ®3C A0 TEXHUYECKUX CPEACTB YNpaB/ieHUs, MPY HaTM4YUn.
9.2.5 YcrtaHoBKa Y3UI Ha cCTOpOHE NMOCTOAHHOIO TOKa

Ana ®3C. onucaHHbIX B 6.2.1 1 6.2.2. Korga paccrtosHme E mexgy 3 moaynsamm m MHBEPTOPOM Mo
ONVIHE NpoK1agkn kabens paBHO wuau npeBblwaeT 10 M. Heob6xoaMmbl ABa Habopa Y3WI ans obecneyeHums
[,0CTaTOYHOM 3aWunThl POTO3MIEKTPUYECKMX MOAY e N NHBepTopa (CM. PUCYHOK 6).

Ona ®3C. onucaHHbIX B 6.2.1 n 6.2.2. Korga pacctosiHne E wmexpgy 3awmwaembiMu 6510kamMu No
ONVHE NpoKMagkn kabens MeHblwe 10 M. MOXeT ObITb AOCTAaTOYHO OAHOro Ha6bopa Y3UM. O 0ObIYHbIX
(POTO3NEKTPUYECKUX MOAYSIEN MOXHO MPeAnoioXNTb, UTO UX HOMUHA/IbHOE UMMY/IbCHOE HanpsihKeHne BblLle,
4eM HOMUVHa/IbHOe WMIMY/IbCHOE HanpsikeHue uHBepTopa. NoaTomMy pekomMeHAyeTcs ycTaHaBnuBaTb Y3UM
pPALOM C MIHBEPTOPOM.

O6uwas A/MHa NPpoBOAHUKOB nogkoyeHns (L, *L,) Ao/mkHa BbiTe Kak MOXHO Kopoue (MpeanoyTUTEe/IbHO
He 6onee 0.5 M Ans obLel ANVHbI MPOBOAHMKOB).
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Ecnu o6bwas asivHa NpoBOAHMKOB COIM/TACHO PUCYHKY 6 npeBblwaeTr 0,5 M. MOryT MNpUMEHATbCS
TpeboBaHus, onpegenerHHble B IEC 60364-5*53:2015, nyHKT 534.4.8.

MpvmeyaHne — B onvcaHHoOM B 6.2.3 crlyyae BTopoe Y3UI 451 uHBepTopa siBASiIETCS 06513aTe/IbHbIM.
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PucyHok 6 — Mprvep 3alimTbl OT NepeHanpsikeHrsi Ha CTOPOHE NMOCTOSIHHOMO Toka ®3C

9.2.6 Tlnowaab NOMEPEeYHOro CeYeHUss COoefuHUTE bHbIX MNpoBOAHMKOB Ana Y3WUI, ycrtaHasnu-
BaeMbIX Ha CTOPOHe NOCTOSAHHOro Toka (OC)

Mpwn nogkntoyeHnn Y3UIM pykoBOACTBYHOTCA C/eAyoWwyMn npasuiamn:

MpoBogHuKN 3a3emneHnst Y3UIM knacca WCMbITaHU  OO/MKHbI UMETb  MUHUMasIbHYH  Mniowadb
nonepeyvyHoOro ceveHus 16 MM2 osia Meay U aHasIorMyHbIe NoKasaTesu.

MpoBoaHuKK 3azemnieHns Y3UI knacca ucnblTaHuii | ¢ BUAOM 3aWmTbl B PEXMME OTKasa «KOPOTKoe
3aMblKkaHMe» OOJ/DKHbI UMEeTb MUHUMa/IbHYHO MAoWab NonepeyHoro ceveHns, paBHyro nsjowanm nonepeyHoro
CeyeHns COOTBETCTBYIOLLMX TOKOBEAYLLMX MPOBOAHNKOB, eCNn oHa 6onee 16 Mm?.

MpoBoaHVKM 3a3emsieHnss Y3UIM knacca ucnbiTaHuii || AO/MKHbI MMETb MWHMMasIbHYH M/lowagb
nonepeyvyHoro cevyeHns 6 MM? aAns Meay UNN aHaslorMyHble nokasaresnu.

MpoBogHuKM 3a3emsieHns Y3UIM knacca ucnbiTaHuii || ¢ BUAOM 3alimTbl B peXMMe OTKasa «KOpPOTKOe
3aMblKkaHMe» OO/MDKHbl UMeTb MUHUMAa/IbHYIO MAoWab NonepeyHoro ceveHns, paBHyro njowaam nonepeyHoro
CeyeHns COOTBETCTBYHOLMX TOKOBEAYLUNX MPOBOAHUKOB, EC/IN OHa 60/1ee 6 MM2.

MpumeyaHne — MwuHUManbHble TpeboBaHWA K MAOWaAM MOMEepPeYHOro CeyeHWss MNpPOBOAOB B  HEKOTOPbIX
CTpaHax pasnimyatoTcs. 9T pas3imumnsa o6bscHeHbl a MNpeancnosum k IEC 62305-3.

HomuHanbHoe 3HaveHme ToKa KOPOTKOro 3amblkaHua Y3WUM (/. p,) AO/MHKHO OGbiTb CKOOPAUHUPOBAHO
C OXMAaeMblM TOKOM KOPOTKOro 3amblkaHna ®3C Ha MecTe YCTaHOBKMW, a M/owafb MonepeyHoro ceyeHus
COeIHUTE/IbHbIX MPOBOAHUKOB A0/HKHA ObITb paccuMTaHa Ha 3TOT TOK C YYETOM MaKCUMas/ibHOro BpeMeHu
OTKJ/TIOUEHUA MaKCUMa/IbHOW Ay6ANpYHOLLEN 3alnTbl OT CBEPXTOKA.

Mnowaab nonepeyHoro cevyeHns coeAnHUTENbHbLIX NPOBOAHNKOB Ans Y3UI ¢ pexxMMoM OTKasa «KOpOoT-
KOe 3aMblkaHue», a Takke a1 Y3UI ¢ pexrmom oTKasa «06pbIB Lenv» A0/HKHA COOTBETCTBOBATb XapakTepu-
CTVKaM pasbeanHuTenein, BCTPOEHHbIX B Y3UIT (Npy HasiMuum), npu UcnbiTaHU Ha npeamMeT nosegeHust Y3UN
B pexume oTkasa no IEC 61643-31.
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MpoBogHuKK, coeguHsatowme Y3UM n ycTpoicTBa 3aWmTbl OT UMMY/IbCHbIX CBEPXTOKOB (MPU Ha/in4ymm)
C TOKOBeAyLMMU NPOBOAHMKaMW, OO/DKHbI BbIAEPXMBATbL OXUAAEMbIA TOK KOPOTKOTO 3aMbIKaHUA U AO/DKHbI
MMEeTb nsiowab NnonepeyHoro ceyeHns, He MeHee:

* 2.5 MM? — gna Meau MW aHaslorMYHOro Matepuana ans Y3UN knacca ncnbitaduii |l ycTaHOBNEHHbIX
Ha CTOPOHE NOCTOSAHHOIO TOKa;

- 6 MM2 — AN Megu UK aHasorMyHOro mMatepuana anst Y3WIM knacca ucnbITaHuii |. yCTaHOBNEHHbIX
Ha CTOPOHE MOCTOSAHHOIO TOKa.

9.2.7 CxeMbl BHYTPEHHUX COEAMHEHWI A MHOTronoItoCHbIX Y3UIM unn KoM6GuHauuii  BKIKOYEHUS
Y3UIM ¢ ogHM BUAOM 3aluUTbl Ha CTOPOHE NOCTOSAHHOTO Toka (DC)

Mpumepbl npucoeauHeHus Y3UIM kP3C npusBefeHbl Ha pUCyHKax 7 n 8.

3awmta MOXeT NpeacTaBfiaTb COOOM kak codeTaHWe OAHOMOOCHbLIX Y3UM ¢ ogHUM BWAOM 3awuThbl
(A. B. C..X, Y. Z) (CM. pUCYHKN 7 1 8), TaK U MHOrOMOJIIOCHbIN Y3UI C HEeCKoNbKAMW BuAAMU 3aLUUTbI.
3aWmnTHbIE KOMMOHEHTHLI, Ucnosib3yemble B Y3WIM. mMoryT ObITb OrpaHnyMBalolero, KOMMyTUPYIOLLEro TUMOB
UNn npeactaBnATb CoOOM coyeTaHne 060MX TUNOB (KOMOGMHUPOBaHHbIE). dnemeHTbl Y3UM (A. B. C. X. Y un
Z) Takke Ha3blBalOT TOKOBOI BeTBbio Y3WI. Takas TOKOBasi BETBb MOXET OT/IM4aTbCsA OT OTAEe/IbHOro Bmaa
3alNTbl MHOros10/1t0CcHOro Y3UI (Hanprmep, Npy BKAOYEHUN 3BE340W U TPEYrosIbHUKOM). dnemeHTbl X. Y n Z
MOryT 6bITb TPeMS 04MHaKoBbIMU Y3WI ¢ 04HUM BUAOM 3alnNTbI.

MpumedaHne — EcCAvM ypoBeEHb HaMNpPshXeHWs 3aWuTbl AN KaXAOro BuAa 3aWuTbl He 3asBfieH npousBoguTe-
NleM. TO YPOBHU HanNpsiKeHUS 3alUMTbl OTAE/IbHbIX OAHOMOMOCHBLIX Y3UM cyMMUPYHOTCS ANS1 NOSyYeHUss obLiero ypoBHS
HanpshKeHns 3aWwnTbl.

h b 3 +

X Y — A

B C
8 C

¥4
ASA R RS SRR RN LRSS NRRANNS AS ] \\\\\\\\\\I\\\\\\\\\ AN \\\\\\\\\\1\\\\\\\\\ AN
CoefvHeHue e 3Be3ay CoefiMHeHNe B TPEYTo/IbHUK MNapannenbHoe coefnHeHne
C O6LLMM 3a3EM/ISIOLWMM
NpoBOAOM

PucyHok 7 — MNpumep nogkntoueHnii Y3UIN Ha cTOpoHe NOCTOAHHOIo Toka ®3C npu He3aseMIEHHOM
dhoTOo3NEKTPUYECKOW HaTapee
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MpumeyaHus
1 OnemeHT B MOXeT He NoTpeboBaTbLCA, eC/IN paccTosHne L mexay B 1 HafeXHbIM 3a3eM/ieHnemM MmeHee 1 M.
2 twu L — koHdurypauumn coegnHeHus. KoHdurypaumsa J oTmeyveHa nyHKTUPOM.

PucyHok 8 — Mpumep nogkntoveHnin Y3UIM Ha cTOpoHE MNOCTOSAHHOrO Toka ®3OC UCTOYHMKA C HALEXHbIM
3a3emMneHnem

9 .2.8 Bblbop /., Y3WUI, ycTaHaBMBaeMbIX Ha CTOPOHE NOCTOAHHOIO Toka (DC)

Ecnu Y3UIM nepexoAnT B COCTOSAHME C HU3KMM COMPOTUBJ/IEHNEM B KOHLIE CPOKa C/1y>Obl, TO TOK KOPOT-
KOro 3aMblKaHnsa GyaeT 3aBMCETb OT KOJIMYECTBA KOHEYHbIX (POTO3NEKTPUYECKUX LienoYek, MecTa yCTaHOBKMU
Y3UIM 1 ypoBHA 3HEpreTMyecko oCBeLLEeHHOCTUN. 3-3a He/IMHEHbIX XapaKTepUcTUK DOTO3/IEKTPUYECKUX MO-
Aynei nx TOK KOPOTKOTO 3aMblKaHUs Bbllle, YeM TOK B TOYKE MaKCUMasibHOM MOLLHOCTU. 3TO OCNOXHAET 06-
Hapy>XeHne KOpPOTKOro 3amblkaHus B POC. Tak Kak 00pa3ylolmecs TOKM KOPOTKOro 3amMblKaHUA MOryT He Bbl-
3blBaTb cpabaTbiBaHWe YCTPOMCTB 3awWunTbl OT CBEPXTOKOB, TakMX Kak NpefoxpaHuTenu uianm aBTomatuveckune
BbIK/ItOUaTENN. OTO TaKkKe AelCTBUTENIbHO N AJ/18 BHELHUX YCTPOWCTB 3aluTbl OT CBEPXTOKOB WU/N YCTPOWUCTB
3alMThbl OT CBEPXTOKOB, KOTOPble NHTerpmpoBaHbl B Y3UIT.

HoMuHaIbHBI TOK KOPOTKOTO 3amblkaHus /g, Y3UM fo/mkeH 6biTb paBeH Uan 60/blue MakCMMasibHOTo
TOKa KOPOTKOro 3amMblkaHuA ISC 1axPOTO3NEKTPUYECKON BaTapen Ha MecTe ycTaHOBKM Y3WI. [lonosiHuTenbHas
vHhopMaLma aaHa B NpuioxeHun B.

Y3WMM. ycTaHOB/IEHHOE Ha CTOPOHEe TMOCTOSHHOro Toka ®3C. MOXeT MoJlyynTb MOBpexAeHns no
cneayowmym npuymnHam:

m TensoBoi Npoboit B pe3ysibTaTte 60MbLIOr0 KONNYecTBa y4apoB MOJTHUNA, HE MPeBbIWatoWwmx HOMUHaIT
YCTPOWCTB, HO NPUBOAALLMX K MeAIeHHON Aerpagaumm nx BHyTPEHHNX KOMMOHEHTOB;

- BHe3arHblli 0TKa3 B pe3y/ibTare Harpysku, NpeBbllwaloLleli HOMUHaN YCTPOCTB M TeM caMbiM BeayLuei
K BHE3aNMHOMY YXyZALIEHNIO NX MOJSTHOTO CONPOTUB/IEHUS.

Taknm o6pasom.Y3UMHeo6xoa4MMo060pyA0BaTh CneuvasibHbIM 3alNTHbIM YCTPOMCTBOM, NOAXOAALLNM
Ans paboTbl B yC/1I0BUAX NHOGOT0 CO/THEYHOTO M3/TyveHUsi (NOBbIWEHHOIO MW MOHWKEHHOT0) He3aBUCUMO OT
TOro, Kakoii ypoBeHb TOKa BblgaeT hoTo3nekTpnyeckas b6atapes. K ycTpoicTBam, KOTOpble MOTyT 06ecrneynTb
6e30rnacHoe OTK/IHoYeHME Un 6e3onacHoe KOPOoTKoe 3aMbikaHne BHYTpU Y3UI. oTHocATCSA:

- BCTPOEHHble pasbefuHUTENU L1 Nepexofia B pexuMm oTkasa «obpbiB uenu» (OCFM). npn KOTOpoM
Y3WIM oTkNto4aeTcs OT UCTOYHMKA MOCTOSAHHOIO TOKa;

- HapyXHble pasbefnHUTENN, YCTaHOB/IEHHbIE nocnefosaTesibHO ¢ Y3UI n cornacoBaHHbIe C XapakTe-
puctnkamn Y3UI npu neperpyske 4nsA rnepexofa B pexum oTkasa «obpbiB uenun» (OCFM) (Hanpumep, nnas-
Kue npefoxXpaHnTenu Unu Apyrue aHanormyHble KOMNOHEHTbI 3almTbl OT CBEPXTOKOB);

- KOMOVHaLUNA BbILLEYNOMAHYTbIX CPeACTB;

- BHYTPEHHME cpeacTBa 3alWuTbl OT KOPOTKOro 3amblikaHus Y3UI (cpencteBa K3), KOTOpble CNOCOGHbI
CrpaBfATLCA C TOKOM /., ,, B TE€YEHME HEeOrpaHM4YeHHOro BPEMEHW AN1A AOCTMXKEHUS 6e30MacHoro pexviva
OTKa3a «KOpPOTKOe 3aMblkaHue» (SCFM).

MpumeyaHus

1 He ace ®3C u MHBepTOpbl CMOCO6HbI BblAepXMBaTb KOPOTKOE 3aMblkaHWe Ha CTOpPOHEe MOCTOSAHHOro TOKa.
YcToumMBOE KOPOTKOE 3amblkaHuWe Ha 3eM/II0 MOXeT MpeAcTaB/ATb PUCK B HEKOTOPbIX cucTemax. [ipyrve ctaHAapTHble
YCTaHOBKW MOTYT TpeboBaTb HapyXHble pasbeanHuTenu. JonosHuterbHas nHopmauunsa gaHa B IEC 60364-7-712.
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2 JonosiHuTenbHble TpeﬁOBaHI/Iﬂ MOryT npeaobAaBNATbCA, KOrga K uenAamMm noCToAHHOrNo Toka noak/to4YeHbl akkymy-
JIATOPHbIE 6aTapeV|, NMOTOMY 4YTO TOKM KOPOTKOro 3aMblKaHUA, 06pa3yeMb|e TaKMMN akKKyMY/ATOPHbIMU 6aTape$|MM| MoryT
ObITb 3HAUMTE/IbHO Bbille MaKCUMaslbHOro 3HaMeHUS ToKa KOPOTKOro 3aMblKaHUA TOKa CbOTOGﬂeKTpVI‘-IecKOI‘/JI 6aTapeV|.

XapaKkTepucTKN YCTPOIACTB, WUCMOMb3YyEMbIX B LeASAX pasbeiuHEHUS WM KOPOTKOro 3aMblKaHWS,
[OOJ/TKHbI ObITb OnpegesneHbl usrotopmtesiem Y3UI.

Tunbl oTkasa Y3UI cnegytowme:

* pexnm oTkasa «o6pbIB Lenu» (OCFM) nnn

- PEXMM OTKa3a «KOpPOTKOoe 3aMblikaHne» (SCFM).

BfiMsiHie KOMMOHEHTOB 3alWuTbl (Hanpumep, pasbeguHuTeneil, cpeacTB 3awuTbl oT K3 u T. 4.) Ha
CUCTEMY MOCTOSIHHOIO TOKa crieyeT yuuMTbiBaTb UCX0AsA U3 MHopmaumn, NpesocTaB/IeHHONW U3roToBrTe1IeM
Y3Ur.

BBnay BO3MOXHOW OMacHOCTW ANs MOfAed U UMYLLECTBA, KOTOPYHO MpeacTaB/seT o6pa3oBaHne Ayru
MNOCTOSAHHOIO TOKa BO BpeMs 3aMeHbl noAknyaembix Y3UIM B pexmnmMe KOPOTKOro 3amblkaHuA, nogxogsiime
CpeAcTBa pa3beAnHEeHUs A0/MKHbI 6bITb 3asB/1eHbl N3rotoButeneM. CpeacTBa pa3beANHEHUA A0/DKHbI UMETb
N30/IMPYIOLLYIO CMOCOGHOCTL M CMNOCOBGHOCTL KOMMYTALMN Harpy3kn Ao ..

9.2.9 KoopaunHauwnsa Y3/

KoopgviHauusi Y3WI B ycTaHOBKe KpaiHe BaHa. [onosHuTeNnbHasd WHopMauusi npvBedeHa B
IEC 61643-12. Heo6x041MMO cObN0AaTb YKasaHUs N3roToBUTENS O HaZexallei koopanHaumm mexay Y3UI.

10 TexHU4YeckKoe ob6CnyXvBaHme

Y3UIM ycTtaHaBNMBalOT Tak. YTOObI UX 6bI/10 /IETKO OCMaTpPUBaTh.

MpumevaHne — O6CAyXMBaHWE — B COOTBETCTBMM C PEKOMEHAAUMAMM W3roTOBUTENs MO  06CNYyXMBaHWO
ycTpoiictB Y3U.
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MpunoxeHne A
(o6s13aTENIBHOE)

Onpepenexue 3Havenust 1, nnu /, anst Y3UM cornacHo ynpoLyeHHOMY noAxoAy Anst pas/inyiHbIX
30aHwni (coopyXeHuit), 3aWmeHHbIX CM3

A.1 O6wme cBegeHns

B cepuu IEC 62305 mncnonb3yeTcs 06WMIA NOAXOA K 3awuTe 34aHWiA OT MOMHWIA. Llenblo siBnsieTca 3awmrta Bcei
YCTaHOBKM OT MPSMbIX yAapoB MOJIHMM (3aliMTa camMoro CTPOeHWUs) U OT HaBefeHHbIX MepeHanpshkeHui (3awmTta ceTeld,
nuTalLWmMx ycTaHoBKy). OHa ocHOBaHa Ha MOJIHOM aHa/M3e pPUCKOB B cooTBeTcTBUM € IEC 62305-2. AN Kax[ol KOHKpeT-
HOWM cuTyaumm no pesy/sibTatam aHan3a PUCKOB aHa/IM3MpPyeMoli yCTaHOBKe NpUCBaMBalOT YPOBEHb pUCKa B Auana3oHe
oT | go IV. Tak Ha3blBaeMblii ypoBeHb 3awuTbl OT MoOsHMA (Y3M). MNpu HeobxoaMMOCTU cucTeMa MosiHMedawuTbl (CM3)
(koTopas npefcTaBnseT 3aliMTy camoro 3gaHus) OyaeT CrpoekTMpoBaHa M co3fjaHa A1 3aWnTbl CTPOEHUS COracHo
notpebHocTAM Y3M.

[na yctaHoBok, o6opygoBaHHbIXx CM3, ncnonb3oBaHve Y3WUIM. ucnbiTaHHbIX NO knaccy |. Tpebyetca Ana 3awu-
Tbl CeTeil Ha BXoAe 34aHvs (BBOJ B YCTaHOBKY). d®akTMUecku Mocne npsMoro ygapa MOMHUM 3HaunTeslbHasi YacTb TOKa,
nponyckaemoro CM3, nonagaet vepe3 06LLy0 CUCTEMY 3a3eM/IEHNSI BO BHYTPEHHME Lenu 34aHus.

YNpPOLEHHbIV NOAXO0A K 3aliuTe Ha CTOPOHEe nepemMeHHoro Toka ®3C npuBegeH B IEC 61643-12.

OnpepgenexHne /1(np ABNAETCA crieacTBnemM Takoro Y3M.

B HacTosLLEeM NPUIOXKEHNN ONUCaH YNPOLLEHHbIN NOAX0A KonpeaeneHnto 3HaveHni [J/151 CTOPOHbI MOCTOSAHHOIO
TOKa pasHbIx $3C.

[na pacyeTta oxungaemoro pacrnpegeneHns Toka MOXHO UCNO/b30BaTb YMC/OBbIE MepexoHble CeTEBbIE NMPOrpaMmbl.

M3mepeHna n mopgenvpoBaHue Mokasaslv, YTO COKpalleHue npofosixknTenbHocth 10/350-MKC BOJIHbI 4aCcTUYHOrO
TOKa MOMHUM B Kabensax MOCTOSAHHOro Toka nocpegcTBoM Y3UI MOCTOAHHOIO TOKa SAB/SETCA XapaKTepucTukon ans
pacrnpefiefieHMs ToKa MOJIHAN B 3[aHUAX, Ha Kpblle KOTOPbIX YCTaHOBJ/IeHbl POTO3/1eKTpruyeckme mogynm ®3C. YTobbl
CpaBHUTL Takoe cofepxaHue aHeprun c napametpamn Y3UI. onpegeneHHbiMn B 1EC 61643-31. peasibHble 3Ha4YeHUA He-
06xoaumo npeobpas3oBaTb B MPMBEAEHHbIA UMNYbCHbIA TOK MOAHWUM 10/350 MKC nyTem pacyeTa 3KBUBa/IEHTHONW 3Heprum
uMnynbca.

YacTnuHbIl TOK MOTHAW, KOTOPbIM NpoTekaeT Yepe3 Y3UI B cuctemy NOCTOSAHHOIO TOKa, 3aBUCUT OT:

* knacca CM3:

* Y[e/IbHOrO COMPOTUBEHNS 3eMTbl;

* Yucria BHELWWHNX TOKOOrBOAOB B 3aKOHUYEHHOW CUCTEME:

* paccTosHMA (O/VHbI MPOBOAA) MeXAy YPOBHEM KPbILW M MECTOMOIOXEHMEM MHBEPTOPA WM LUNHbI YpaBHUTE b-
HOro CoeVHEHNS Ha YPOBHe 3eM/1n:

* o6buwero conpotuBneHns Y3W/1 (B 3aBMCMMOCTM OT TOrO, OTHOCUTCH /1N YCTPOWCTBO K OrpaHuymMBarolemMy Wam
KOMMYTUpPYIOLLEMY TUMY).

Bnarogapsi KoHcurypauum TOKOOTBOAOB U 3hdhekTMBHOMY NoAkntoveHuto Y3UIM napasiniesnibHO 3TUM TOKOOTBOAAM
TOK 4epe3 Y3UM un3MEHSETCA MO CpPaBHEHMO C O06bI4HOW popmoii BonHbl 10/350 Mkc. Takum o6pasom. Y3UIM
cnepyeT UCMbITbiIBaTb MMMY/IbCOM 8/20 MKC. paBHbIM pacyeTHOMY MUKOBOMY TOKy, a A1 pacyeTHOW 3Heprum — co
CTaHAapTU30BaHHbIM UMNYIbCOM 10/350 MKC.

PesynbTarbipacyetoBanspasHbix BapraHToB ®3C KpaTKo NpuBefeHbl B HacTOseM npunoxeHun. B tabnmuax A.l.
A.2 n A.3 paHo pykoBOACTBO Mo Bbi6opy Y3UIM 1 BbIGOPY UCMbITATE/IbHBIX 3HAYEHUI AN KaXKA0ro BMAa 3awuTbl 1
[N51 MHOTOMNOrBOCHbIX Y3WUI.

Kabenn doToanekTpuyeckoro o060pyAoBaHUsl, Yepe3 KOTOpble MOXET MNpoTekaTb YacTUYHbIA TOK MOJTHUMN,
NpokKnaAbIBaloT BAa/IN OT APYrUX 3/1EKTPOYCTaHOBOK.

A .2 ®3C. hoTO3INEeKTpUYeckne Moy KOTOPbIX pa3MelialoT Ha Kpbiwe 3gaHumsa (No 6.2.3 HacToswero

CTaHAapTa)

B HacTosllem pa3sfesie ykasaHO, Kak ornpefie/iuTb 3Ha4YeHue MUKOBOro paspsifHOro Toka Ha CTOPOHa MOCTOSAHHOrO
Toka ®3C c BHewHel CM3, ecnim pa3fenntesisHoe paccTosiHMe He COGMI0AEHO M MeTalsiMyeckne 4acTn DoTO3eKTpuYye-
CKnX Mmopyneli coeguHeHbl C TOKOOTBOAAMU CUCTEMbI MOHMe3aWwnTbl (CM3).

MpuBeaeHHbI Ha pucyHke A.1 npMMep OCHOBaH Ha M3MepEeHUSX U MOAENNPOBAHUN KOHCTPYKUUW 34aHUSA C ABYMS
HapyXHbIMW BepTUKa/IbHbIMW TOoKoOoTBOZamMu M Y3WUM orpaHuymBatoliero tuna. [Ans gaHHOW KOHdurypauuu nony4veHbl
pasHble 3Ha4YeHns /1l‘rlp (10/350 mKc) n /, (8/20 mkc) B Tabnmue A.l.
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1 — MoOHTaxHas pama(Mbl) POTO3/1eKTPUYECKON GaTapen; 2 — ypoBeHb 3awuTbl OT ynapa MonHuu | (Y3M 1). 100 % Toka MOAHMM: 3 —
BHELUHWI TOKOBOJ, CMOHTUPOBAHHbIN Ha KaXAoli CTOpPOHe MaHusi; 4 — YypoOBeHb KpbIWK: S — pPacCTosiHie Mexay NofBasibHbIM YPOBHEM

1 YPOBHEM KpbilW. 6 — MNOABa/IbHLIA YPOBEHb 3eMAN. 7 — SOHCTPYKLUMS 3[aHWsA: B CUCTEMa 3a3eMJIeHWs; 2.2, — COMPOTUB/IEHME

BHELIHNX TOKOOTBOAOB; ZN.Z? — COMNPOTVB/IEHWE CW/IOBOIO MNPOBOAHMKA TMOCTOSHHOIO TOKa; Zp, COMPOTMB/IEHNE MNPOBOAHMKA
PE/PAS -* WwuMHa ypaBHMBaHWs MNOTeHUMasioB, — TO*, NpPOTeKalWMiA Yepe3 Kaxablli nostoc (Uam

ypaBH/BaHUS MOTEHLMA/IOB;
— 06LWwit TOK. NpoTekatowuii yepes Y3WJ1 nocToAHHOro Toka (3); /,... f,— Tok.

oTBeTB/IeHne) Y3UI nocTossHHOro Toka <1. 2);
npoTekatoLwuii Yepes Kaxabiii nontoc Y3WJ1 nepemMeHHOro Toka <4...7)

PucyHok AT — Mpumep KOHUrypaLmm ¢ ABYMS BHELLUHVMW TOKOOTBOAAbIN A5 ONpeaesieHNst 3HaueHns pa3psgHoro
Toka Ans Bbibopa Y3UM

20

OnekTpoTexHu4eckas bubnunoreka Anek.py



OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT IEC 61643-32—2021

Tabnmua Al — 3HayeHus (Ao/3cp)!  4/1M20)A""  orpaHMuMBalolLlero Tuna, YcTaHaBNMBaeMble Ha  CTOpPOHe
NOCTOAAHHOrO Toka ®3C. hoToanekTpuyeckme MOAYNN KOTOPbIX pasMeliatoT Ha Kpbllwe 34aHus, ¢ BHelwHe CM3 6e3
cobnoaeHNs pas3aesiTeslbHOro paccToAHNA

KonimyecTBO BHELIHNX TOKOOTeogoa
<4 24
Y3M
o 3HayeHus knacca ucnbiTaHua 1 ana Y3W/1 orpaHuymBaloLLero Tmna, OCHoBaHHble Ha BblGope
MakcMasibHbI TOK.
o (8/20 mkc) n (10/350 mKc)
COOTBeTCTBYOLWMI Y3M
(10/350). <A
, R . 'BPO3’ (3PO1 * ~ . . .
SPOT W "'SPOS 't0af | 4 1gp0y) » vl '8PO1 m '8Pt>2 /rry/w-380| > DS °'SPOT™'S 02
Arioso , m haai
taoso
1 vrm Hens-
200 17/10 34/20 10/5 20/10
BECTHO
1] 150 12,5/7,5 25/15 7.513,75 15/7,5
1 wnn IV 100 8.5/5 17/10 5/2.5 10/5

Y3UM orpaHnuMTesibHOrO Tunma MOryT Takke npeactaBfiaTb co60M KoM6uHaumio Y3UIM ¢ KOMMAOHeHTamu,
orpaHuyMBaloLWMM U KOMMYTUPYIOLWLMMU HanpshXXeHne ¢ nocnefoBarte/ibHbIM BKTHOYEHNEM.

[na paHHOro NpUMeHeHUs ecTb ABa BapuaHTa npy ncnosib3osaHnn Y3UI orpaHmnymsatolero tmna:

* ucnonb3osaHue Y3WIM. ncnbiTaHHOrO no knaccy | npu J*p = /A" n no knaccy Il npu /, - onpeaeneHHbIX
B Tabnuue A.1;

* ncnonb3oBaHne Y3WUM, ncnbiTaHHOrO TO/IBKO MO Kiaccy | npupaBHOM MXOBOMY 3HayeHuto, Tpebyemomy ans
'a>20' ONpBoeHHoMy B Tabrmue A.l.

Mpumep ¥3M no knaccy |l n IV meHee yem ¢ 4 TOKOOTeOAaMn: MOXHO BblompaTb Y3, ncnbiTaHHble:

* Mo Knaccy | npy MUHUMYM 5 KA A/15 KaX40ro Buaa 3awmtbl 1 no knaccy |l npu /; muHuMym 8.5 KA ANns Kaxaoro
BUAa 3aWmThbl:

. UMM TOMbKO MO Kniaccy | npy MuHUMyMm 8.5 KA AN Kaxaoro Buga 3alnTbl.

B 3aBMCMMOCTM OT COMPOTUBJ/IEHUA U OPYINX XapakTepuctuk Y3UI pasHbIX TUMOB 3Ha4YeHWsA pacnpefesnieHns Toka
0N KOMMYTUpylOWuX HanpsbkeHne Y3UIM oTanyaloTcs OT 3HadeHuid Ans orpaHmuvBarounx HanpsbkeHve Y3UM. Ons
Bbl6Opa KOMMYTUpPYHOLMX HanpshxeHne Y3WI no knaccy ucnbitaHns | 3HaveHus = /JONsO onpegeneHbl B Tabnuue A.2.

Tabnuua A.2 — 3HayeHus 1., (Ao/3%0) A7 Y3WUIN KOMMYTauMOHHOrO TWMa, YCTaHaB/MBaeMble Ha CTOPOHe
NOCTOAHHOrO Toka ®3C. hoToanekTpuyeckme MOAYNN KOTOPbIX pasMeliatoT Ha Kpbllwe 34aHus, ¢ BHelwHe CM3 6e3
cob6N0AeHNA pa3fesiTesIbHOro PacCcTOAHNA

KonuuyectBo BHELHNX TOKOOTBO40B
<4 24
Y3M
MakcuManbHbI TOK. 3Ha4veHuns knacca ucnbitaHna t gnis Y3UN kommyTupytowero tuna
cooTBeTCcTBYOWMIA Y3M (10/350).
KA f8POS * ApOIl 4SPO2 * *
SPOI " 'BPO3 m 'sPOT * f8PO2 “ m fSPOI * AVaAii'3»
* A3por’n'3» Aowun/la’3» m ApoaJ/la3Bo
1 vnn HEN3BECTHO 200 25 50 12.5 25
11 150 18.5 37,5 9 18
1 wnn IV 100 12.5 25 6,25 12.5

Y3UM KoMMYyTMpylOWEro Tuna MOryT Takke MpeAcTaBnAaTb coboil kKom6uHauuto Y3UIM ¢ KOMMNOHEeHTamu,
orpaHy4YMBaloWMMN 1 KOMMYTUPYIOLLMMUI HanpshXeHe ¢ napasiyiesibHbIM BK/THOUYEHUEM.

EcTbl pasgenuTtenbHoe paccTosiHMe (3) He co6/04eHo 1 TpebyeTcs MeTa/l/iMyeckoe coefuHeHve mexay CM3 wu
pamoli hOTO3NEKTPUYECKOTO MOAY/S WM MOHT&XHOW KOHCTPYKUMEN, PEeKOMEHAYETCHA WCMNOo/ib30BaTb 3KPaHMPOBaHHbIN
kabenb ANA NPoOBOAOB MOCTOSAHHOrO Toka. B 3TOM cnyyae akpaH AO/mKeH ObiTb CNOCO6GEH MponyckaTb YaCTUYHbLIA TOK

MOJTHUM, PaBHBIV /1,,- DKPaH JO/KEH GbITb 3a3eM/eH C 060MX KOHLOB.
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B cnyyae Heckonbkux hOTO3NEKTpUYecknx 6artapeii B coctaBe ogHon PIC ¢ Heckonbkumun Y3WI (no ogHomy
LN Kaxaolh 6aTtapeun) 3HauyeHue Toka 8/20 u 10/350, onpegeneHHoe no Ttabnuuam A.l U A.2. MOXHO CHU3UTb C Yy4YeTOM
pacnpegeneHnsa Toka Mmexay pasHbimu Y3UNT.

A.3 DOTO31EKTPUYECKME COMHEYHbIE 31IEKTPOCTaHLMM CBOOOAHON NIaHNPOBKMX, pasMeLlaemMble Ha 3emsie

B HacToswem pa3sgesie ykasaHO, KaKk MOXHO OnpefennTb 3HavyeHne MMKOBOro paspsAfgHOro TOKa Ha CTOpoHe
NOCTOSAHHOTO Toka ®3C ¢ BHelwwHen CM3.

[anee paccmoTpeH ynpoLlleHHbIN nogxod Ha npumepe ®OC. pa3MeLeHHOM Ha 3eme U 3aHMMatloweln 60nbLyo
naowanb. Takne OTOINEKTPUYECKME  COJTHEYHbIE  3/1eKTPOCTaHuMM CcBOOGOAHON MNNaHWPOBKU  XapakKTepusyloTcs
3a3eM/IEHMEM B HECKOJIbKMX MeCcTax U 3a3eMsWMM YCTPOMCTBOM B BUAE CETKM C pa3MepoM suveek ceTku 20 * 20 m. 310
[aeT 3HaveHns 17 npuBefeHHble B Tabnvue A3.

®3C. pa3melleHHas Ha 3emse, NpeacTasBnseT coboi n3onmpoBaHHoe cTpoeHue (CQ = 1). pacno/sioXeHHoe B Ceslb-
CKoW mecTHocTH (C. = 1).

TakHe ®3C 06bIYHO MOAK/IHHAKTCSA K CETU MOCPeACTBOM BbICOKOBOMbTHOM (Cy = 0.2) Tpexdhas3Hoi BO3AYLUHOWA
(Cj = 1) HeakpaHMpoBaHHOM (CN = 1. 1) NuHUK anekTponepeaay, A/IMHY KOTOPOW MOXHO MPUHSTL paBHOM 5 KM. ecnn
HeT 6onee NoApPo6HO MHopMaL K.

MpumeyaHne — MNMoapobHas MHopMaUnsa OTHOCUTENBHO yYNpaBneHns puckamu gaHa B IEC 62305-2.

HV3KOBONbLTHbIE JIMHUW 3M1eKTponepead MOAK/IOYaOT K [/TaBHOMY LWMUTY, K KOTOPOMY MOAK/IHOYEH WHBEPTOP W/n
nHBepTopbl PIC. PE NpoBOAHMK 06bIYHO HAXOAUTCA B TOM Xe Kabesie, 4To 1 ha3Hble NPOBOAHUKMN.

NHnA curhanunsauun, NOAKIIYEHHaA K 060pyA0BaHUIO YNpaBieHnsa 1 Habni4eHNs, MOXeT BXoanTb B ®3C.

YacTnyHbIli TOK MOTHUW, KOTOPbINM NpoTekaeT Yepes3 Y3UI B cuctemy NOCTOAHHOIO TOKa, 3aBUCUT OT:

e knacca CM3. Ansa (hoTOSMEKTPUUECKMX COJTHEYHbIX 3/1EKTPOCTaHUMNA. pasmeLleHHbIX Ha 3emsie. Y3M lll. kak npa-
BUJ10. OCTATO4YHO;

* yAe/ibHOro COonpoTMB/IEHNA 3eMNU. Bosiee BbICOKOE yAenbHOE COMPOTUBJ/IEHME 3eM/IN MPUBOAUT K MPOTEKaHUIo
60s1ee BbICOKUX YaCTUYHbIX TOKOB B CUCTEMY NMOCTOSIHHOrO TOKa Yepe3 Y3UIT;

* pasmepa CeTK/ 3a3eM/IAIoLero ycTponcrtea. Bonblwnini pasmep ceTkM NpPUBOAUT K MpOTeKaHWto 6osiee BbICOKUX
YaCTUUYHbIX TOKOB B CUCTEMY NMOCTOSAHHOIO TOKa Yepe3 Y3UI:

» o6uwero conpoTtusnexHns Y3WM (B 3aBUCMMOCTU OT TOCO, UCMOJMb3YeTCS YCTPOWCTBO OrpaHNY/BatoLLEero UM KOM-
MYTUPYIOLLLEro Tunay);

e CTPYKTYpPbl UHBEPTOPHOro o6opyaoBaHns (LeHTpasim3oBaHHass — OAUH OB MHBEPTOP WNW pacnpefeneHHas —
HECKO/IbKO WHBEPTOPOB /15 KaXAO0W KOHEYHOW (hOTO3/MEeKTPUYECKOl Lenoyku). B cnyvae ueHTpasiM3oBaHHOW CTPYKTYpbl
MHBEPTOPHOro 060pyAOBaHNA YacTUYHbIE TOKM MOJSTHUM NPOTeKaloT yepe3 Kabenm NnocTossHHOro Toka. B cnyvae pacnpege-
JNIeHHOW CTPYKTYPbl MHBEPTOPHOrO 060PYA0BaHNA YaCTUYHbIE TOKM MOJTHUM NPOTEKaloT Yepes kabenn nepeMeHHOro Toka.

M3mepeHna n mMopenupoBaHue NokKasasn COoKpalleHue npoAo/mkuTesisHocTu 10/350 MKC BOJIHbI YacTUYHOrO TOKa
MOJTHVMU, MOAAHHOI0 Ha Kabenun NoCTOSAHHOMo Toka ¢ Y3UIN NoCTOSAHHOro TOKa.

OTO — XapakTepuCTuka pacnpefesieHnss Toka MOJSIHUM Ha (POTO3/1eKTPUYECKNX COJTHEYHbIX 3/1EKTPOCTaHLMAX
CBOOOAHOW MAaHUPOBKW, PAaCMONOXEHHbLIX Ha 3em/ie, XapaKTepu3yoLWMXcs 3a3eM/IeHNeM B HECKO/IbKMX MecTax W
3a3eM/IAI0WMM YCTPOWNCTBOM B BUAE CeTkM. YTOObI CpaBHUTL 3Ty 3HEProeMKocTb C napameTrpamu Y3WI. onpegeneHHbIMU
B |IEC 61643-31, peasibHble 3Ha4YeHUss HEOH6XOAUMO Mpeo6pa3oBaTb B MPMBEAEHHbIN MMMYNbLCHbIA TOK MoAHUK 10/350 mkc
nyTemMm pacyeTa SKBUBaSIEHTHOW 3HEPrum nMmnybca.

Y3UM orpaHMumMBatloliero Tuna MOFyT Takke MpeacTaBnsaATb cob6or KombuHaumio Y3UIM € KOMMOHEeHTamu,
orpaHvyMBaroLWMM U KOMMYTUPYIOLLMMU HanpshXXeHne ¢ nocnefoBaTe/ibHbIM BK/THOYEHNEM.

Y3UM KOMMYTMpYIOLWEro Tuha MOryT Takke npeactaBnsATb coboit komouHauuto Y3UIM ¢ KOMMOHeHTamu,
orpaHuyMBaroLWMM U KOMMYTUPYIOLLMMU HanpsXXeHne ¢ napasiniesisHbIM BK/IHOYEHNEM.

[na paHHOro NPUMeEHeHUs CyLwecTBYeT TPU BapuaHTa:

. ncnosib3oBaHne Y3UI orpaHnumBalowwero Tmna, UCnbITaHHbIX MO Knaccy | npu W UCMbITaHHbIX N0
knaccy Il npu /, =1&2Q no Tabnuue A3 ana Y3WIM orpaHMunBatoLwero tuna;

* wucnonb3oBaHne Y3WUI orpaHuymsarowlero Tuna, WUCMbITaHHbLIX MO Kaccy | TONbLKO MNpW paBHOM MUKOBOMY
3Ha4eHuo, Tpebyemomy A1a B Tabnuue A.3;

- ncnonb3osaHve Y3UI KOMMYTUPYIOLWEro Tumna, WUCMNbITaHHbIX MO Knaccy | npu /J.fnp
Y3 KoMMyTUpYyoLLero Tmna.

Hanpumep, MOXHO BbIbpaTh:

. Y3WI orpaHnyvBatoLLLero Tmna:

McnbITaHHbIE MO Knaccy | npu MVHMMYM S KA O/151 KKA0ro BrAa 3almTbl U NCNbITaHHbIE MO Kiacey |l npu 1 Kak
MUHUMYM 15 KA Ana Kaxaoro smga 3awmutbl

" NV ncnbITaHHbIE TOMLKO MO Kaccy | npy MUHUMYM 15 KA 015 KaXkK[40ro Bua 3awmurhbl,

- wnun (Npu ncnosnib3osaHun) Y3WIM kKOMMYTUPYHOLLEro Tuna:

MCMbITaHHbIE TOJILKO MO Knaccy | npu /imp MUHMMYM 10 KA AN KaKAoro BMaa sawmrbl.

no Tabnvue A.3 ans
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PucyHok A.2 — MpumMep CTPYKTYpbl KpyrHoi ®3C. pa3meLleHHO Ha 3eM/ie. @OTO3/IEKTPUYECKasi CosTHeYHast

ANNEKTPOCTaHUMA C 3a3eM/IEHNEM B HECKOJIbKMX MeCTax U C 3a3eM/IAILWNM yCTpOVICTBOM B BNe CETKN

Tabnmua A.3 — 3HadeHusa (/iort3O> " 41 AW Y3UMN. ycTaHaB/MBaeMbIX Ha CTOPOHe MOCTOSHHOrO TOKa
(POTOINEKTPMNYECKNX COJTHEYHbIX 3MEKTPOCTAHUMA C OAHMM OOLMM WHBEPTOPOM, 3a3eM/IeHMEM B HECKOJIbKMX MecTax M

3a3eM/IAI0LLMM YCTPOICTBOM B BUAE CETKU

Y3WJ1, noakntoHeHHbIE CO CTOPOHbI MOCTOSAHHOIO TOKa O KA (10/350 unkc), /, a KA (8/20 MKC)

Y3M Y3/ orpaHnumBatoLLeto Tvna. KA Y3WMJ1 KOMMYTUPYIOLLErO TUMA. KA
MaKCUMasbHbIV TOK.
COOTBETCTBYOLLNIA ’BNO 'ICU350
Y3M (10/3601. KA
Kaxabli BUg, ) Kaxablii Bug, Kaxabiii BUg,
3aWmThI houi 3alnThbl ‘Tbla 3aWmnTbI
I wvnu IV 100 5 10 15 30 10 20
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MpumeuvaHne — Tabnuua A.3 MOXET He BKIO4YaTb MpPsAMOe MonagaHve B 34aHne, B KOTOPOM PachosiOXeH
MHBepTOp (34aHme akcnnyataumm). Ecnn Takoi cnydal cnegyeT yuuTbiBaTb, HY)XXHO MPOBECTU COOTBETCTBYHOLME MMUTA-
LIMOHHbIE UCMNbITAHUA.

Takke PpeKkoOMeHAOBaHO WCNOJIb30BaTb JKPaHWPOBaHHbIA Kabesb /17 MNPOBOAOB MOCTOSAHHOIO TOKa Mexay
hoTO3aN1EKTPMYECKOW 6GaTapeeil U eAWHCTBEHHbIM OOLMM VMHBEPTOPOM CTaHuuel WHBepTopa A/19 CHWXKEeHUS WHAYKUUn
TOKOB MOJIHUN B CUCTEME MOCTOSAHHOIO TOKa. B 3ToM cnyyae akpaH Ao/mkeH OblTb CMOCOGEH MPOMyCcKaTb YaCTUYHbIA TOK
MOJIHUW, PaBHbI /To(al Kaok[0l KOMMYTaLMOHHOW KOPO6KU. SKpaH A0/MKEH ObITb 3a3eM/ieH C 060MX KOHL,OB.

Ha KpyMnHbIX CO/MHEYHbIX 9NEKTPOCTaHLUMAX, B KOTOPbLIX NCMOJIb3YETCA HECKO/IbKO MHBEPTOPOB /18 NocnefoBaresibHO
COeAVHEHHbIX NaHesnen, NnpueedeHHble B Tabnvue A.3 3Ha4YeHUs NPUMEHSIOT K UcnblTaHHbIM Mo | knaccy Y 3UIM Ha cTopoHe
nepemMeHHOro Toka WHBEPTOPOB AN 6aTapeli M HU3KOBOJIbTHOM CTOPOHE LEHTpasibHOro TpaHcdopmaTopa. Ha cTtopoHe
NOCTOSAHHOIO TOKa MHBepTOpa ANA 6atapen 06bIYHO AOCTATOYHO UCMbITaHHbIX Mo Il knaccy Y3UIM npu ycnosuu, 4To oauH
Komnnekt Y3WI BKIOYEeH Ha CTOPOHE MOCTOAHHOIO TOKa.
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MpunoxeHne B
(cnpaBoyHOE)

BbIXOAHble XapaKTepPUCTUKN (POTO3/1EKTPUYECKOro 060py10BaHUSA

B.1 BbIXOAHble XapaKTepUCTUKM (DOTOINEKTPUYECKOTO 060pyA0BaHUS

Ha pucyHke B.l npefcTaBfieHa 3KBMBa/IEHTHas Cxema (POTO3/IEKTPUYECKOro 060pyaoBaHusi, a Ha pucyHke B.2
npvBegeHa Bo/bT-aMrnepHas xapaktepuctuka (BAX) He/lMHeHOro hoToaniekTpruyeckoro o6opyoBaHms

Rs
" -0
I [T 7 R,
: O

Pucyrox B.1 — 3xsusanextHas cxema GoroanexTpuecxoro obopyaoaaHns

14  Atmrocheproe 03BneHne NPH CTAHAAPTHBIX
YCNOBHAX MCNLITAHWA \

,w - —— - - \
'-——o--—_ -
:: "=t Pmax = mpp— MaxcUManbHan
N == 8 MOWOCTH

Huaxni noTexuman

-
& ——- e t—— o

UnooUoe U

T — HenuHeliHble BAX Npy pa3HbIX YPOBHSIX 9HEPreTUUECKOl OCBELLEHHOCTU. 2 — BAX Tpex NUKelHbIX UCTOYHMKOB, UMUTUPYIOLLMX
BAX (pOTO31EKTPUUECKOro 060py0BaHMUst A/1s albTEPHATMBHOMO MeToAa UCMNbITaHusi 6€3 UCMO/b30BaHKs (DOTO3NIEKTPUYHECKOro
060py0BaHNS U/IN €0 MUTATOPA

PucyHok B.2 — Mpumep eosibTaMNepPHbIX XapaKTePUCTUK HESTMHENHOTO (hOTO3/IEKTPUYECKOTO 060pyA0BaHS
M NIMHEHbIX UCTOYHNKOB TOKa, KOTOPble MOXHO UCMONb30BaTb A1 uMntaumm BAX hoToanekTpnyeckoro o6opyaoBaHms
npu ncnbitTaHnAax Y3Ur

[nsa vcnbiTaHuii Y3UM npy HU3KOM N BbICOKOM YPOBHSAX 3HEPreTMyeckol OCBEeLEeHHOCTU MCMONb3YHT UMUTaTop
COOTBETCTBYIOLLEro hOTOI1IEKTPUYECKOro 060pyaoBaHNA. CodeTaHne Tpex pasHbIX JIMHEWHbIX WCTOYHWKOB MOXET ObITb
npvemsieMo, ec/n MpU UCMbITAHUAX C JIMHelHbIM(M) NCTOYHUKOM(amu) BAX Npym HU3KOW 3HEpPreTUYeckol OCBELLEHHOCTU
0O TOYKM MaKCMMa/ibHOM MOLWHOCTU COMOCTaBUMbl C HenuHenHol(biMn) 4acrbio(amu) BAX  doToanekTpuyeckoro
060pyaoBaHuA.

Y3UM pasHbIX KOHCTPYKUWIA, W3rOTOBMIEHHblE MO pasHbIM TEXHOMIOTUAM, OrFpaHMyMBalOLWEro Tuna, wam
npeacTaBnsiowme coboli kKoMOMHaUMI0 060MX TUMNOB, MOTYT BECTU CebGs Mo-pasHOMy, B 3aBMCUMOCTM OT BAX ncTouHMKa
NOCTOSAHHOrO TOKa, NCMNOJIb3YeMOro Npu UCMbITaHUAX.

OHM MOryT co3faBaTb JIMHEWHbI OCTaTO4YHbIA TOK B HOPMasbHbIX YC/OBUAX 3Kcnayatauuwn. oBegeHwe npu
OTKase B YC/IOBUSAX OKOHYaHUA Cpoka Cnyx6bl 3aBUCMT OT BAX MCTOYHMKA MOCTOAHHOrO TOKAa, MCMO/b3yeMOro mnpu
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MCnbITaHNAX. Takol UCTOYHWMK A0/MKeH ObITb CnocobeH MMUTMpPOBaTh paboTy ®IC B peasibHbIX YC/IOBUSX 3KCMNayaTtauuu.
doToanekTpuyeckas 6Gatapes — 3STO HENMHENHbIi WCTOYHWK TOKa, MNPW 3TOM 3HAYeHUs! ee HamnpskeHus W Toka
3aBUCAT OT TemnepaTypbl W 3HEPreTMYeckol OCBeLLEeHHOCTN paboyeli MOBEPXHOCTUM (POTOIMNEKTPUYECKUX MOAYNEN.
O6s3aTenibHO criegyeT oueHmBaTb nosegeHve Y3 ¢ ux BHYTPEHHE KOHCTPYKUMEA U UX BHYTPEHHUMWU WM HapyXHbIMN
pazbeguHUTENAMM (N1aBKUMW  MPefoXpaHUTeNnsaMn) Mnpyv  MakCMMaslbHOM W MWHMMa/IbHOM YPOBHAX 3HepreTuyeckori
ocBelleHHoCcTN. Ecnn gna umcnbiTaHnsa MCNosib3yeTcs JIMHEVHbIA UCTOYHMK MOCTOSIHHOTO TOKa, cregyeT MOHWMaTb, 4TO
pe3ynbTaTbl MOTYT OT/INYaTBLCA OT TeX. KOTopble ByAyT NoslyveHbl NPU NCNOMb30BAaHUM HEIMHENHOTo (POTO3/1eKTPUYECKOTo
obopyAoBaHMA MW creumarbHOro nmmuTartopa QOTO3MIEKTPUYECKOrOo 060pyAoBaHuA. OTO O3HavaeT, 4yTo TpebyeTca nu-
HeliHbI NCTOYHMK C 60slee BbICOKMM TOKOM KOPOTKOrO 3amblkaHUA /19 AOCTMKEHUS TOUKM MaKCMMaslbHOW MOLLHOCTU
peasibHOro hoTO3/1IEKTPNYHECKOrOo 060PYA0BaHMA UMbl UMUTATOPa HOTOINEKTPUYECKOro 060pyA0BaHNSA.

MakcumarbHOe BO3MOXHOE HanpshkeHWe MOCTOAHHOIO TOKa W MaKCMMa/lbHbli BO3MOXHbIA MOCTOSAHHbIA TOK.
KOTOPbI MOXHO HenpepbIiBHO nponyckaTb 4yepe3 Y3UIM B pexume 3awmTbl, MOXHO paccumTarb corsiacHo B.2 n B.3.
BblibpaHHble WM 3afiaHHble HOMWHasIbHbIE MoKasartesim UQ py n py Y3UM pomkHbl 6bITb paBHbl uan bbiTb 6onee
paccumTaHHbIX MakCUMasTbHbIX 3HAUYEHWIA.

B.2 Pacuet U

oemaM

~ocnax— °° MakCMMasibHOe BO3MOXHOe Harnpsh>keHne Ct)OTOC-)I'IeKTpI/I‘-IECKOFO O60pyﬂ,OBaHVIF-I (CDOTOSI'IEKTpVILIECKOFO
3/1eMeHTa, qJOTO3I'IEKTpVI‘-IECKOFO mMoayns, CbOTOSﬂeKTpMLIeCKOVI Lieno4ku, CbOTOGHEKTpI/I'-IECKOIz 6aTapI/1VI nr. A) B pexunme
X0J10CTOro xoaa. Ero paccynTbiBaroT Mo cne,u,yrow,ei/’l mopmyne

MonpaBouHbIli  KO3ULUMEHT K, yuMTbiBaeT BO3MOXHOE MOBbILEHWe  HAMpPsHKEHWS  XO0CTOro  Xoja
(hOTO3MEKTPUUECKNX  MOAy/leil U COOTBETCTBEHHO  (DOTO3MeKTpuyeckoli 6Gatapen, a Takke o06pasyumx ee
(pOTO3NEKTPUYECKMNX Lienoyek, (hOTOS/IeKTPUYHECKUX TPYMnn NPy MUHUMaIbHON TemnepaTtype okpyxatouleii cpegbl T,

(*C) Ha mecTe akcnnyatauun ®3C. STOT KOIDULMEHT OnNpeaesnaloT yepe3 TeMnepaTypHbIi KOIULMEHT HanpsXeHUs
Xxonoctoro xoga (“tix.xJ (%”*C). ykazaHHbIl N3roToB1UTENIEM (POTO3/IEKTPUHECKOTO MOAY A No hopmyne

'"QrHWWWmi. -25)
XapakTepusyeT Takoe HeraTMBHOE SIBfIeHWe, XaK YBe/IMYeHue HanpshkeHusi hOTO3/IEKTPUYECKOro MoAy/s C
yMeHbLUeHNneM TemnepaTypbl MPU TOM e YPOBHE 3HepreTM4eckoli OCBELLEHHOCTU, N MOXeT ObITb yKasaH WU3roToBuUTEsIeM
moayns (MBI'C nnn %/*C). Korga BbipaxkeH B MB/’C. ero nepeBogsaT B %I C. ncnonb3ys cnegyoLlyto hopmyny:

AN =01

Mpumep onpegeneHus wm
3anaH B MBI'C:
- [N NONNKPUCTaI/INYECKOro MOAy s,

(POTO3/IEKTPUYECKOrO MOAY/IAA Ha OCHOBE MOJIMKPUCTA/IIMYECXOTO KPEMHMSA, Koraa

X (nax?

nac Me mod =383Bn “tfgc =-133 “Brc dygg = -°-35 %IC

- =-15°C- (T, -25)=-40'C-»=1.14 - N, ;X = 1.14 Uy ..

MOXeT MNpUHMMAaTb CYLECTBEHHO pa3/iMyHble 3HauyeHMsi B 3aBUCUMOCTU OT TEXHOJIOTUM U3rOTOBJ/IEHUSA
POTO3NEKTPUYECKNX MOAYNEN.

[Ona coToanekTpuyeckux Mopayrnen n3 aMopcdOHOro KpPeMHUsi 3/1EKTPUYECKME XapaKTepUCTUKUM BO BpPEMS MNepBbIX
HefeNb 3KCn/lyatauun MoryT 6biTb Bbille, YEM yKa3aHHble B TEXHUYECKOW AOKyMeHTauuwn. MIHpopmaums o6 aTom [osmkHa
6bITb yKasaHa U3rotoBuUTesIeM MOAY/ A, U 3TO AO/HKHO YUUTLIBATLCA NPU pacyeTe U, Ta,.

B otcytcTBne wHdopmauMm 06 O0XngaeMo MWHMMasIbHOW TemnepaType Ha 06bekTe 3Kcrnjyartauum Wurbl B
OTCyTCTBME MHJOpPMaLMM O TemrnepaTtypHOM KoadhdmumeHTe HanpsHXXeHUs XO/10CTOro xoAa (hoTOo3/1IeKTpUYeckoro mMoaynis
L, ,axBeAPaioT aBUbIM 1 2tf¢ s]c-

B.3 Pacuert/

MakcMasibHbIA TOK KOPOTKOrO 3amblKaHUs (POTO3/IEKTPUYECKOrO 060pPYAOBaHMs paccyMTbiBalOT MO crepyrolleii

copmyne

letam

~sc max 2 K/sc s*c-

MakcumasnbHoe 3HaveHune ans K, coctaBnset 1.25.

Mpu onpeaeneHHbIX ycnoeuax K, crieqyeT yBenMumBarb C yYeTOM YC/IOBUI OKpYXXatoLeil cpeapl, npexae BCero npu
MOBbIWEHHOM YPOBHE 3HEPreTMYecKol OCBELEHHOCTU pabGoyeil NOBEepPXHOCTM (DOTOS/EKTPUUECKUX MOAysiel, HarpumMep
NPV NOBbILWEHHOM YPOBHE OTPaXKEHMS OT OKPYXXaloLMX 06 LEKTOB, MOYBbI.

26

OnekTpoTexHu4eckas bubnunoreka Anek.py



OnekTpoTexHuyeckas bubnuoTteka 3Anek.py

FOCT IEC 61643-32—2021

MpunoxeHune C
(cnpaBouyHoOe)

[JononHntenbHaa nHpopmauus K pasgesy 6 «YCcTaHOBKa 1 pa3MellieHne yCTPONCTB 3almThbl
OT UMMNY/bCHOTO NepeHanpshxeHns (Y3UIM)» K pasgeny 7 «YpaBHUBaHWE MNOTEHLNATOB»

C.1 Uenn cBA3n n curHanmnsaumm oTo3/1EKTPUYHECKUX CUCTEM

MpumeyvaHne — Ha pucyHkax C.1—C.3 nokasaHbl 06lMe NpuMepbl, 1 OHWU MOFYT Y4uUTbiBaTb HE Bce AeTanm
1 TpeboBaHWs, yCTaHOBJ/IEHHbIE B HACTOSLLEM CTaHaapTe.

Ons  adhdpekTMBHON 3alMTbl OT MNepeHanpshkeHa pPeKoOMeHAyeTcs NpoknafblBaTb MNPOBOAHUKA ypaBHUBaHUS
NOTEHLMaNIOB, KaGesin NMOCTOSIHHOrO TOKa, a TakkKe MHUU CBSI3W M CUrHa/IM3auMu MakCUMasibHO 67M3KO ApYyr K Opyry u
nsberaTb SIOGbIX HEHYXHbIX NeTeslb.

k 4L
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P7807787

S — pasgenutenbHoe paccTosiine (a) cobntogeHo (CM3 mnsonuposaHa); Y3WUM «— ycTpONCTBO 3aluTbl OT MMMY/IbCHbIX NepeHanpshkeHni.
BCY — 6nok cbopa n ynpaBneHus. 1 — Y3W/I, ucnbiTaHHble No knaccy 0 no 1EC 61643-31: 2 — Y3UI. wncnbiTaHHble no knaccy Il no
(EC 61643-11; 3 — Y3WI. ncnbiTaHHble No knaccy | no 1EC 61643-11; 4 — Y3W/1, ucnbiTaHHble no knaccy Il no IEC 61643-31.5 — Y3UN
kateropun 01 ana nnHumM curHanmsaumm no IEC 61643-21. 6 — blosiHMenpueMHNKCM3: 7 — ToxooTBog CM3. 8 — cuctema 3asemsieHus.
9 — Y3UIM kateropun C gns nuHnm curHanmnsaumm no IEC 61643-21. 16 — gaTynk CKOpocTu BeTpa; If — LWnHbI ypaBHMBaHMSA
noTeHuMasioB: 12 — curHasibHas uenb. 13 — rnaBHa» 3azemnstowasn wuHa (MF3LU): 14 — AC iMHUA nuTaHnsa

PucyHok C.1 — lMpumep Y3UIM, ycTaHOBNEHHBbIX B ®3C. 3aliuieHHy0 BHellHen CM3, B KOTOpoli co61104eH0
pasgenurtensHoe pacctosiHue s. @3C BkNoYaeT cuctemMy cbopa flaHHbIX U yrpas/ieHus
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C.2 ®3C n pa3mepbl NPOBOAHUKOB COeAMHEHNA YpaBHUBaAHUSA NoTeHUyana

PaaenMTentHoe PACCTOAHWS S
cofnianeno (CMA waorwpooasa)

\ .
o =,
I \ '-z\“‘-’ 16 mae?

PSS : SO T N R S s

A A AL AT A AL,

i

2.

’

<A

} — BbIxog nepemeHHoto Toka (AC), 2 — BX0f4 NOCTOSAHHOTO Toka (DC); 3 — LWMHbI ypaeHHeannsi NOTeHUNanoB; 4 — rnacHas
3azemnatowas wnHa (F3LW); 5 — AC ceTb NuUTaHus
MpumeuvaHne — PekomeHOyeTcA pacnosiaraTb cuUCTeMy MONHMeoTBogoB CM3 Tak. 4TOoObl nNpefoTBpaTUTb
npsiMble NonazaHus MOJIHUKN B (POTO3/IEKTPUYECKYIO GaTapeto U BMECTe C TeM CBECTU K MMHUMYMY 3aTeHeHe Moay/1ei.

PucyHok C.2 — lMpuMep 34aHus ¢ BHellHeli CM3. MabapuTbl NPOBOAHUKOB YpaBHMBaHWS NOTeHUMana ¢ cobnoaeHnem
pasfennTenibHOro pacCcTOAHNS S WX C UCMNOJIb30BaHNEM M30/IMpoBaHHOK CM3
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£3306NHTENLHOG PACCTORHUE S

s,

77

07

%

f — BbIxog nepemeHoto Toka (AC), 2 — BX0f NOCTOAHHOrO Toka (OC); 3 m— LWMHbI YpaBHUBaHUSA MOTEHLMA/IOB. 4 — rnaBHas 3a3emssaowas
winHa (MF3LW); 5 — AC ceTb iMTaHus
MpumeuaHne — PekomeHAayeTca pacnofsiaraTb CcUCTeMy MoOSHuMeoTBogoB CM3 Tak, 4TO6blI nNpefoTBpaTUTb
npsiMble NonagaHnst MosIHMM a POTOINTEKTPUYECKYHO BaTapero U BMECTe C TEM CBECTU K MMHUMYMY 3aTEHEHNE MOAY/e.

PucyHok C.3 — Npumep 3gaHus ¢ BHelwHen CM3. Pasmepbl NPOBOAHUKOB YpaBHMBaHWSA NOTEHLNaI0B
npu HecobAeHUN pa3aeniTesIbHOro PacCToAHNA S
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MpunoxeHune D
(cnpaBoyHoe)

OnekTpoTexHu4eckas bubnunoreka Anek.py

NcknoueHuns gna Y3WI knacca ucnboitadusa | B CLUA

B CLUA ucnbiTaHHble No | knaccy Y3UI He SABASAOTCA 06s3aTe/IbHbIMU. OTO UCK/IHOYEHME pachnpoCTpaHseTcs Ha

BeCb AOKYMEHT, B HaCTHOCTU B C/ieayrouinx Mmecrtax:

an;a':)T:r;me ﬂo,qnziifen, AbMun/Tabnmmalpucymno* Homep cTpoku abaana
3 3.23 MpumeyaHne 2 1
6 6.1 Tabnuua 1 2 cTtonb6el,. 3 CTpoka. 2 CTpOKa B iueiike
6 6.1 Tabnuua 1 2 cTon6el,. 4 cTpoka. 2 CTpoka B siuelike
6 6.1 Tabnuua 1 2 cTtonb6el,. 5 cTpoka. 2 CTpoKa B fiueiike
B 6.1 Tabnnuya 1 3 cTonbel,. 5 cTpoKa. 2 CTpOKa B siuelike
6 6.1 Tabnuua 1 4 cTon6el,. 5 cTpoka. 2 CTpOKa B siueiike
6 6.2 PucyHok 1. 0603HaueHns 3 cTpoka
6 6.2 PucyHok 2. 0603HaveHus 3 cTpoKa
6 6.2 PucyHok 3. 0603HaueHust 1 cTpoka
6 6.2 PucyHok 3. 0603HaueHns 1 cTpoka. 2 cTpoka. 3 CTpoKa. 4 CTpoka
6 6.2 MpumeyaHne 2 cTpokKa
6 6.2 2 ab3ay, nocne npyMmevaHus 1 cTpoka
7 4 a63al 5 cTpoka
9 9.1 2 ab3ay, 3 cTpoKa
9 9.2 2 ab3ay, 3 cTpoka
9 9.2 1 a63au, nog, pucyHkom 6 2 cTpoka
9 9.2 2 ab3au, nof, pUCYHKOM 6 1 cTpoka
9 9.2 7 ab3ay, noa pUCyHKOM 6 4 cTpoka
MpunoxeHveA Al 2 ab3ay, 1 cTpoka
MpunoxeHne A A2 Tabnuua AJl 3 CTpOKa CBepxy crpasa
MpunoxeHne A A2 1 a63ay, nocse npMMeyaHns K 2 cTpoka
Tabnmue A.1
MpunoxeHneA A2 1 a63au, nocne npumMeYaHns K Ta- 5 cTpoka
6nvue A.1
MpunoxeHne A A2 2 ab3ay, nocne npumeYvaHus K 2 CTpOKa. 4 cTpoka
Tabnuue A.1
MpunoxeHne A A2 3 ab3ay, nocne npumeYvaHus K 3 cTpokKa
Tabnuue A.1
MpunoxeHve A A2 Tabnuua A.2 3 CTpOKa cBepxy crnpasa
MpunoxeHne A A3 1 a63au, nocne 2 npumeYaHuii K 2 CTpOKa. 4 CTpoKa. 6 cTpoka
Tabnuue A.l1
MpunoxeHne A A3 2 ab63ay, nocne 2 NpMMeYvaHunin K 3 cTpoka. 5 cTpoka. 7 cTpoka
Tabnvue A.3
MpunoxeHne A A3 MocnepgHuii a63ay A3 2 CTpoOKa
MpunoxeHne C C.1l O603HayYeHUs K pUCyHKy C.1 4 cTpoKa
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MpunoxeHne OA
(cnpaBoyHOE)

CBefileHMs1 0 COOTBETCTBUN CCbIJIOYHbIX MEXAYHapOAHbIX CTaH4APTOB
MEXrocyAapCTBEeHHbIM CTaHAapTam

Tabnuua OAN

O603HayeHNe CCbIZTIOYHOTO Crenoii» O603HayeHNe N HaMMeHoBaHNe COOTBEeTCTBYHOLEro
MeXAyHapoAHOro ctaHgapTa cooTBeTCTBUA MeXrocyAapCcTBEHHOIO cTaHAapTa

IEC 60364-4-44 — /1)

«EC 60364-5-53 — *.2)

1EC 60364-5-54 — A

«EC 60364-7-712 —

IEC 60664-1 — * 5«

«EC 61000-4-5 IDT rocT IEC 61000-4-5—2017 «QneKTpoMarHmuTHas

coBMecTUMOCTb (OMC). YacTb 4-5. MeToAbl UCMbITaHU 1
M3MepeHuii. icnblTaHne Ha YCTOMYMBOCTb K BbIGpOCY Hanps-
XXEeHUA»

«EC 61643-11 «DT FOCT IEC 61643-11—2013 «YcTponcTtBa 3awuTbl OT
nepeHanpsbkeHWn HU3KOBOJIbTHbIE. YacTb 11. YcTpoictsBa
3aWmTbl OT MepeHanpsXeHui, NoAcOoefVHEHHble K HU3KO-
BO/IbTHbIM CUCTEMaM pacrnpefeneHns anekTpoaHeprun. Tpe-
60BaHMs U MeTOAbl NCMbITAHNA»

«EC 61643-12 — ..6»

IEC 61643-21 IDT FOCT IEC 61643-21—2014 «YcTpoicTBa 3aWwuTbl OT
nepeHanpskeHNn HU3KOBOJIbTHbIE. YacTb 21. YcTpoicTBa
3aWnTbl OT NepeHanpshXeHUi, NoAcoeAnHEHHbIE K TesleKOM-
MYHWKaUWNOHHBbIM N CUTHa/IM3aUMOHHBIM ceTaM. TpeboBaHusA
K 3KcrnnyaTauMOHHbIM XapakKTepuctnkam u Metodbl UChbiTa-
HUN»

B Poccuiickoii degepauun peiicteyetr FTOCT P 50571.4.44—2019 (M3K 60364-4-44:2007) «9NeKTPOYyCTaHOBKMU
HU3KOBOJIbTHble. YacTb 4.44. 3awmta ANnA obecrneyvyeHns 6e30MacHOCTM. 3awmta OT Pe3KUX OTK/IOHEHW HanpsXeHus u
3/1EKTPOMArHUTHbIX BO3MYLLEEHNI».

B Poccuiickon ®epepaunn peiicteyet TOCT P 50571.5.53—2013/M3K 60364-5-53:2002 «3/1€KTPOyCTaHOBKM
HU3KOBOJIbTHbIE. YacTb 5-53. BbIGOP U MOHTaX 3/1eKTpoo6opyaoBaHus. OTAesieHne, KOMMYTaLMs U yNpaBsieHnes.

B Poccuiickoin depepaummn peiicteyet FTOCT P 50571.5.54—2013/M3K 60364-5-54:2011 «3n1€KTPOYCTaHOBKM
HU3KOBO/IbTHble. YacTb 5-54. 3a3emnsiowne ycTpoiicTBa, 3aluTHble NPOBOAHUKA U 3alMTHbIE MPOBOAHUKN ypaBHUBaHUSA
MoTEeHLNaNoB».

4B Poccuiickoii ®depepaummn peiicteyetr FTOCT P 50571.7.712—2013/M3K  60364-7-712:2002 «3N1eKTPOYCTaHOBKMN
HU3KOBOJIbTHbIE. YacTb 7-712. TpeboBaHMA K crneuvasibHbIM 3/1eKTPOYCTaHOBKaM WM MecTam WX pacnosioxeHus. Cucre-
Mbl MUTaHWSA C NCNOJIb30BaHneM hoToaniekTpuyecknx (P3) conHeUHbIX 6aTapen».

B Poccuiickoii ®epepaunn perictByeT TOCT P 55210—2012/IEC/TR 60664-2-1:2011 «KoopAanHaumsa wn3onsumm
ANa 060pyAoBaHNSA B HM3KOBOJIbTHbIX cucTemax. YacTb 2-1. PykoBOACTBO MO MPYMEHEHUIO cepun cTaHgapTos IEC 60664.
MpuMepbl NPUMEHEHUS TUMOB U30NALUUN U UCMbITAHUSA 3NEKTPOU30NALMOHHBIX CBOCTBY.

4} B Poccwuiickoii Pepepaunn perictByeT FTOCT P M3K 61643-12—2011 «YcTpoicTBa 3awutbl OT MMMAYNbCHbIX
nepeHanpshkeHnn HU3KOBOJ/IbTHbIE. YacTb 12. YCTpoWcTBa 3almTbl OT MMMY/IbCHbIX MepeHanpsXKeHuii B HU3KOBOJIbTHbIX
CU/IOBbIX pacnpefennTesibHbIxX cuctemax. MpuHUMnbI BbIGOpa U NPUMEHEHUSA».
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OkoHuaHune Tabnuubl JA. 1

0O603HavYeHne CCbIJI0YHOro CteneHb 0O603HaueHne 1 HaMmeHoBaHue COOTBETCTBYHOLLEro
MeXxayHapoaHO cTaHzapTa COOTBETCTBUA MEeXrocyapCcTBeHHOro crtaHgapTa

IEC 61643-22 — *N)

IEC 61643-31 — *N)

IEC 62305-2 — *u2)

IEC 62305-3 — -m3)

IEC 62305-4 _ o4)

ITU-T. recommendation K.20 — «.5)

ITU-T, recommendation K.21 — **B)

* COOTBETCTBYIOLLMIA MEXTOCYAAPCTBEHHbIV CTAaHAAPT OTCYTCTBYET. [JOeror">nHsAT1s PEKOMEH/yeTCs NCNo/1b30BaThb
nepeBop, Ha PYCCKUIA I3bIK aHHOTO MeXAyHapo4HOro cTaHaapTa.

MNpumeyaHne — B HacTosLen TabnuLe NCnosib30BaHo creaylollee yC/I0BHOe 0603HauYeHne cTeneHn
COOTBETCTBMSA CTaHAapTOB:
¢ IDT — nAaeHTUYHbIE CTaHaapThbl.

* B Poccuiickoli d®epepauumn gericteyer TOCT P 51992—2011 (M3K 61043-1:2005) «YcTpoiicTBa 3aliUTbl OT UM-
Ny/IbCHbIX MepeHanpskeHWii HM3KoeorbTHble. YacTb 1. YcTpoiicTBa 3almTbl OT MMMY/IbCHbIX MepeHanpsbkeHnin B HU3KO-
BOJIbTHbIX CU/I0BbIX pacnpefenunTesibHbIX cuctemax. TexHnveckne Tpe6oBaHNst U MeTOAbl UCTIbITaHNA».

2AB Poccuiickoli ®epepaumn peiicteyeT FTOCT P MOK 62305-2—2010 «MeHeXMeHT pucka. 3awmta OT MOJSTHUN.
YacTb 2. OueHKa pucka.

3>B Poccuiickoli depepauun peiicteyeT FTOCT P M3K 62305-1—2010 «MeHe[XMeHT pucka. 3awmuta OT MOJSTHUMU.
YacTtb 1. O6Lwme NpUHLMAbI».

4>B Poccuiickoli ®epepauun gelictByeT TOCT P M3K 62305-4—2016 «3awmta OT MOSIHMK. YacTb 4. 3awmTa asek-
TPUYECKUX U SNEKTPOHHbIX CUCTEM BHYTPU 34aHUIA 1 COOPYXEHUI».

5) B Poccuiickoii ®epepauun paelictByet TOCT P 55950—2014 «TenekomMmMyHuKauun. HopMbl Ha napameTpbl WH-
TepcpeiicoB cucTem anekTponuTaHus. VIHTepdeiic MOCTOSAHHOIO TOKay.

B Poccuiickoii ®epepauumn pelicteyeT TOCT P 55949—2014 «TenieKOMMyHMKauui. HOpMbl Ha napameTpbl WH-
TepcheiicoB cucTem anekTponuTaHus. MiHTepdeiic nepeMeHHOro Toka».
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Bubnuorpadus

IEC 60904-3. Photovoltaic devices — Part 3: Measurement principles for terrestrial photovoltaic (PV) solar devices
with reference spectral irradiance data (Mpu6opbl doToanekTpuyeckne. Yactb 3. MpUHUUNBLI U3MEPEHUS XapaKTepucTuk
(hOTO3MIEKTPUYECKMX MNPUOBOPOB C YYeTOM CTaHAAPTHOW CMEeKTPasibHOW M/IOTHOCTM 3HEPreTMYecko OCBeLLeHHOCTH

Ha3eMHOro CO/THEYHOrO N3NYYeHUS)

IEC TR 62066:2002. Surge overvoltages and surge protection in low-voltage a.c. power systems — General basic
information (MepeHanps>xeHns n 3awmTa OT BbIOPOCOB HaMNpPsHXKEHNS B HU3KOBO/IbTHBIX CMCTEeMax NMUTaHWsA NepemMeHHOro
Toka. O6Lasa ocHoBHas NHpopmauns)

IEC 62305-1:2010, Protection against lightning — Part 1: General principles (3awurta oT mosHunW. Yactb 1. O6wwme
MNPUHLMNbI)

IEC 62561 (Bce uactu), Lightning protection system components (LPSC) [KOMMOHeHTbI CUCTEMbl MOMHUE3ALNTbI
(LPSC)]
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